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FOREWORD

This project was initiated by the Control Technology Assessment and
Characterization Branch, Environmental Protection Agency, 2565 Plymouth
Road, Ann Arbor, Michigan 48105. The effort on which this report is based
was performed by the Department of Emissions Research, Southwest Research
Institute, 6220 Culebra Rocad, San Antonio, Texas 78284. This project was
authorized by Contract 68-03-2873, began on September 17, 1978, and was
completed on March 16, 1983.

This project was identified within SwRI as 05-5810, and the Project
Leader was Mr. Charles M. Urban. Mr. Charles T. Hare was the Project
Manager, and was primarily responsible for the technical and fiscal nego-
tiation of the initial project. The initial Project Officer at the Environ-
mental Protection Agency was Mr. Andrew Kaupert. In chronological order,
the subsequent Project Officers were Mr. John McFadden, Mr. Robert Wagner
(acting), Mr. John Pointer, Mr. Robert Wagner (acting), and Mr. Larry Landman.
Mr., Robert Wagner maintained a close involvement with this project throughout
the entire period.
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ABSTRACT

Methods for particulate, and associated organics, emissions control
were evaluated in several diesel cars. Of the methods investigated, only
"particulate traps" provided large reductions in particulate emission§.
Traps evaluated included metal mesh and ceramic monolithic configurations,
catalyzed and uncatalyzed. One of the cars, with a ceramic trap installed,
completed eighty thousand kilometers of distance accumulation. No significant
deterioration of emissions occurred over those eighty thousand kilometers.
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I. SUMMARY AND CONCLUSIONS

The objective of this study was to investigate technology with potential
for control of organic material emitted by light-duty diesel vehicles. The
study was designed to broaden the data base on particulate emissions from
light-duty diesels, and to demonstrate the durability of the most effective
technology evaluated. Involved in this study were baseline evaluations,
screening of methods for particulate control, and system optimization and
durability.

Three 1980 model diesel automobiles, representing a range of engine
types and sizes, were used for the majority of the testing. They were a
Mercedes-Benz 300D, an Oldsmobile Delta 88, and a Volkswagen Rabbit. The
Mercedes-Benz and a subsequently-obtained 1982 model Datsun Maxima were
involved in the durability evaluations, and a 1981 Mercedes-Benz was in-
volved in an evaluation of water injection.

The emissions measurement procedure utilized in this study was the
light—~duty Federal Test Procedure. Trap durability and other distance
accumulation utilized the 55 mph alternate Mileage Accumulation Procedure.
Extraction of large filter samples, for determination of percent organic
extractables and Ames evaluation, was conducted using methylene chloride
as the solvent.

SCREENING FOR PARTICULATE CONTROL METHODS

Initially, a number of methods were evaluated to determine their
potential for controlling particulate and organic emissions. The methods
evaluated can be separated into three general areas: fuels, engine or
operational modifications, and particulate traps.

Fuels - At the time this study was initiated, alternate fuels were of
significant interest. Therefore, alternate fuels were included among the
limited number of fuels evaluated in this study. The fuels evaluated covered
a fairly wide range of fuel properties, and no really dramatic reduction in
particulate emissions was obtained. None of the fuels evaluated indicated
any reasonable possibility of meeting a 0.124 g/km (0.2 g/mi) particulate
standard, with the Oldsmobile, through fuel formulation alone. In addition,
the current emphasis is toward more lenient, rather than more restrictive,
fuel specifications.

Engine and Operational Modifications — A number of engine and operational
modifications were evaluated with the 0Oldsmobile, the Volkswagen, and a second
Mercedes. With the Oldsmobile, road draft of the crankcase, removal of crank-
case vent filters, and TRW elastomer rings were evaluated. None of these
modifications had any noticeable effects on emissions. These data illustrate
that, with an engine in good condition, potential reduction of crankcase
blowby (all of these three modifications) or oil consumption (the TRW




elastomer rings) had essentially no effect on particulates. Actual tests
were not conducted to determine actual reductions.

With the Volkswagen, the modifications included engine shut-off at idle,
and a dual-fuel, dual-injection system. Shutting-off the engine at idle, in
FTP evaluations, reduced particulates and fuel consumption by approximately
five percent. NOy emissions were also reduced, while HC and CO were
essentially unchanged.

The dual-fuel, dual-injection system evaluated with the Volkswagen
used diesel pilot injection, with methanol as the primary fuel. This system
provided good hot-start performance and resulted in significant reduction of
particulates. HC, CO and energy specific fuel consumption increased sub-
stantially, however, and these values could not be reduced within the limit
of effort allotted to this system.

A Mercedes 300SD with an experimental intake water injection system was
evaluated. Although the purpose of this system was NO, reduction, rather than
particulate reduction, water injection was included in this study due to the
reported interactions between particulate and NOyx emission control. With
water injection, at an optimized rate of 60 to 70 percent of the fuel flow,
NOy was reduced 20 to 25 percent and particulates increased by approximately
ten percent.

An important consideration is that the current NOy humidity correction
factor is inappropriate with water injection. The higher the humidity in the
test cell, the greater the resultant effect of water injection on NOx reduction.
This effect of humidity is a very important factor in comparisons between NO,
data obtained when using water injection.

Exhaust Particulate Traps ~ A number of particulate traps were evaluated
to determine trapping efficiency, increase in exhaust backpressure, and ease
of regeneration. The trap substrates evaluated (in catalyzed and uncatalyzed
form) included: ceramic honeycomb, ceramic foam, and metal mesh. The traps
are representative of the various trap designs available at the time this
study was conducted.

With these various traps, total particulates were initially reduced by
50 to 80 percent, and the amounts of organic extractables were reduced by 75
to 85 percent. In addition to reducing particulates, the catalyzed traps
significantly reduced HC, and two out of three catalyzed traps reduced CO.
An alumina-coated metal mesh trap also significantly reduced HC. NO, was
reduced with the traps that were installed on the Oldsmobile, probably due
to the increase in EGR flow rate resulting from the increase in exhaust
backpressure.

In general, regeneration of the traps could not be initiated below about
600°C (1100°F). With three of the traps, a Corning catalyzed and a W.R. Grace
radial~flow catalyzed and uncatalyzed, effective regeneration was not obtained.



With the Corning catalyzed trap, burn-off of the carbon was apparently ob-
tained, but return to near the initial pressure-drop across the trap did not
occur. Incomplete regeneration of the two W.R. Grace radial-flow traps was
due to a large temperature gradient along the outside diameter of the sub-
strate. Regeneration of the entire trap would have required a trap inlet
temperature about 750°C (1350°F).

Exhaust temperatures necessary for regeneration were generally obtained
by throttling of the intake air at somewhat higher than highway speed and
power (generally about 100 km/hr and 1.5 times the normal power requirement).
All regenerations were conducted during operation on the chassis dynamometer
in the laboratory. The total regeneration cycle (warm-up burnoff-cooldown)
required ten to fifteen minutes. No attempt was made to develop a regen-
eration method or system that would be applicable to actual production
vehicles, and the regeneration method used is only applicable to laboratory
evaluations.

Other Particulate Control Evaluations Considered - A number of other
evaluations related to particulate control were considered, but such eval-
uations were not directly included in this study. These included the
following areas: turbocharging, air injection, engine modification, fuel
system, and other items. Coordinated modifications to the combustion
chamber and the injection system, along with parameter optimization, were
beyond the scope of this study.

PREPARATION FOR TRAP DURABILITY

Initially, it was planned to conduct some evaluation of durability with
each of three traps: a Corning noncatalyzed, a Johnson Matthey catalyzed,
and a Texaco noncatalyzed. As the study progressed, 80,000 kilometers
(50,000 miles) of durability was performed with the Corning trap, durability
of the Johnson Matthey and Texaco traps was deleted, and durability of a NGK
trap was initiated. The Corning and the NGK trap substrates were installed
into their respective containers at this laboratory, using Interam insulation,
in accordance with recommendations provided by a representative from Walker
Manufacturing Company. The Johnson Matthey and Texaco traps were provided
to this laboratory as complete assemblies.

Johnson Matthey Trap - It was indicated by the representative from
Johnson Matthey that the catalyzed Johnson Matthey JM-13 trap could be
effectively regenerated on the Oldsmobile, in spite of the lower exhaust
temperatures produced. It was determined, however, that unless significant
oxidizable compounds were present in the exhaust, this trap required
essentially the same exhaust temperature as did all the other traps to
initiate regeneration. While evaluating various methods suggested by the
trap supplier, a catastrophic regeneration occurred, resulting in meltdown
of the trap substrate. By the time a replacement trap could be obtained,
Johnson Matthey was well along in conducting a durability demonstration of
its own. Therefore, a decision was reached to delete the durability
evaluation of a Johnson Matthey trap from this study.
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Texaco Trap ~ A relatively rapid decrease in trapping efficiency was
experienced with the Texaco trap at relatively small increases in pressure
drop across the trap, and regeneration of this trap on the Oldsmobile was
very difficult. As a result of these factors, primarily the decreases in
efficiency and regeneration difficulties, durability evaluation of the
Texaco trap was deleted from this study.

NGK Trap - A durability evaluation was initiated with the NGK trap on
the Datsun Maxima. Throttling of intake air at highway speed and power
setting was the method selected for use in regeneration of the trap. During
the set-up of the regeneration technique, a catastrophic regeneration occurred,
resulting in meltdown of the trap ceramic substrate. After installation of a
replacement trap substrate, the set-up of the regeneration technigque was
completed.

Eight thousand kilometers (5000 miles) of durability was accumulated on
the Datsun Maxima with the NGK trap. Trap regenerations were conducted every
320 kilometers of operation, when the pressure across the loaded trap was
approximately double the pressure drop across the trap just after regeneration.

After the 8000 kilometers, the particulate emissions were double the
initial values. Examination of the trap substrate revealed that a radial
crack had occurred at about the longitudinal center of the substrate, and
that the substrate had separated into two segments. The increase in parti-
culates was due to bypassing at this crack. Due to limitations in the level
of effort available, no further durability evaluation of the NGK trap was
performed.

Corning Trap = Durability testing on the Corning trap was conducted on
the Mercedes 300SD. With this system, good control was consistently main-
tained during regeneration. All regenerations were conducted in the labo-
ratory on the chassis dynamometer, and all mileage accumulation was conducted
in operation on the road. Nominal conditions for regeneration were a vehicle
speed of 100 kilometers per hour, a dynamometer power setting of about 1.5
times the FTP power setting, and intake air throttling to obtain exhaust
conditions of over 630°C (1160°F) temperature and about 3.5 percent oxygen
concentration.

Doubling of the pressure drop across the trap occurred in four hours, or
less, of vehicle operation over the service accumulation cycle. Such frequent
regeneration would result in excessive operating costs, so an effort toward
extending the interval between regenerations was evaluated. The interval was
extended to eight hours (about 320 kilometers), and this change did not result
in any driver complaints on performance of the vehicle or serious detrimental
effects on regeneration. It did, however, extend the primary burning time
for removal of the majority of the particulate from the trap. This eight-hour
interval resulted in a trap loading of up to 100 grams of particulate and
about a four-fold increase in pressure drop across the trap (from about 5 kPa
or 20 inches Hy0 after regeneration, to 20 kPa before regeneration at 64 km/hr).



The established regeneration cycle generally involved the following:
two to three minutes, after throttling of the intake air, to initiation of
carbon burn off; two to four minutes to burn off the majority of the parti-
culate; and eight additional minutes to assure complete burn off of the
particulate. Maximum exhaust gas temperature at the trap exit during regen-
eration was 760°C (1400°F), and the maximum temperature increase of the
exhaust gas across the trap was 100°C. The rate of particulate burning was
primarily controlled by the inlet temperature and the amount of oxygen
available in the exhaust gas.

Emissions were measured during regeneration, and CO was the only emission
that increased by a relatively large amount during regeneration. Regeneration
of a fully loaded trap produced about 50 to 60 grams of CO. The overall average
CO emission rate, for 2000 kilometers of city driving plus one regeneration,
would be about one gram per kilometer. Smoke (opacity) measurements were not
made during regeneration, but visual observation of the exhaust as it exited
the stack did not indicate high levels were occurring.

The 1980 Mercedes 300SD, with the Corning noncatalyzed trap installed,
was operated over 80,000 kilometers (50,000 miles) of service accumulation.
The overall average values and the standard deviations for the entire
80,000 kilometers are as follows:

FTP Emissions in g/km Fuel,
HC CcO NOx Part. £/100 km
Average
Without Trap 0.10 0.61 0.96 0.28 9.7
With Trap 0.07 0.61 0.92 0.027 9.8
Standard Deviation
Without Trap 0.01 0.02 0.05 0.04 0.2
With Trap 0.01 0.02 0.05 0.004 0.2
Ratio of Avg. in %
With/Without 70% 100% 96% 10% 101%

With the trap, particulate emissions were reduced by ninety percent and HC

by thirty percent. Effects of the trap on CO, NOy, and fuel consumption were
relatively minor. The calculated particulate deterioration factor was 0.82
with the trap and 1.09 without the trap. By omitting one outlier data point,
the deterioration factor without the trap installed would be 1.02. With the
trap, the deterioration remained significantly below a value of 1, even with
omission of any one data point. It appears that some improvement in trapping
efficiency actually did occur during the durability period. No unscheduled
maintenance was performed on the engine or the trap throughout the 80,000
kilometers of service accumulation, following the actual start of trap

durability.



CONCLUSIONS

Of the evaluations conducted in this study, only particulate traps Pro—
duced large decreases in exhaust particulates from light-duty diesel vehicles.
Of the control methods considered, but not evaluated in this study, only
coordinated modifications to the combustion system, injection system, and.
operating parameters are considered to have good possibilities for producing
large reductions in particulates.

This study demonstrated that a particulate trap can function over 80,000
kilometers of service accumulation, when good control is maintained over the
regeneration process. It also demonstrated that loss of control during the
regeneration process can significantly affect the trap, with the effect
ranging from efficiency loss to catastrophic failure. It is concluded that
development of a reliable in-~service regeneration process remains as the
main obstacle to the application of particulate traps on production vehicles.



II. INTRODUCTION

This report describes the effort to investigate methods for reducing
total and organic particulate emissions from light-duty diesel vehicles.

A, Project Objective

The primary objective of this project was to determine the potential
of various particulate emission control methods for control of total and
organic particulate matter from light-duty diesel vehicles. Additional
objectives were to broaden the data base for total and organic particulates,
and to provide an initial demonstration of the potential durability of the
most promising particulate control methods,

B. Particulate Emission Controls Evaluated

Evaluations conducted involved: fuels, engine and operational modifi-
cations, and particulate traps. The fuels ranged from a low sulfur No. 1
Diesel fuel to the addition of alcohols.

Engine and operational modifications involved such things as the crank-
case vented to the atmosphere, zero blowby piston rings, engine shut-off at
idle, dual-fuel with dual-injection, and water injection. Several particu-
late traps from a number of manufacturers were evaluated, including Corning,
Johnson Matthey, TexXaco, W.R. Grace and NGK. Trap configurations included
were ceramic honeycomb, ceramic foam, and metal mesh. Several configurations
were evaluated in both catalyzed and noncatalyzed versions.

C. Emissions Measurement Procedures

For all emissions, except particulates, the procedure for certification
of light-duty diesel-powered vehicles was followed. (1)* For particulates,
the Proposed Rules for particulate regulation was followed initially, until
the final rule was published.(z) The organic extraction of large filter
samples was performed by this laboratory, and the Ames analyses were per-
formed by another EPA contractor.

D. Vehicles Evaluated

Diesel cars included in this project were: a 1980 Mercedes 300SD, a
1980 Oldsmobile Delta 88, a 1980 Volkswagen Rabbit, a 1981 Mercedes 300SD,
and a 1982 Datsun Maxima. The 1981 Mercedes 300SD and the 1982 Datsun
Maxima were each included in only one specific phase of this project.

*Numbers in parentheses designate references at the end of this report.



The cars are briefly described as follows:

Car Description Engine*
6l 1980 Mercedes-Benz 300SD 3.0 Liter I-5 TC
62 1280 Oldsmobile Delta 88 5.7 Liter V-8 NA
63 1980 Volkswagen Rabbit 1.5 Liter I-4 NA
64 1981 Mercedes-Benz 300SD 3.0 Liter I-5 TC
65 1981 Datsun Maxima 2.8 Liter I-6 NA

*TC - Turbocharged, NA - Normally Aspirated



III. TEST PLAN, EQUIPMENT AND INSTRUMENTATION

This section describes the test plan and the facilities, instrumentation,
procedures, and fuels utilized in this project. The cars utilized in this
project are described in Section IV.

A, Test Plan

This project was divided into five tasks: vehicle procurement, baseline
testing, evaluation of particulate and organic emission control technology,
system optimization and durability testing, and final reporting. This basic
test plan was followed throughout the project. Due to the rapidly changing
technology for particulate control, however, the details of the plan changed
considerably as the project progressed. For example, particulate traps were
initially intended to be only one of many aspects of this project, Of the
methods and systems evaluated, however, only particulate traps provided
large reductions in particulate. Thereafter, evaluations of particulate
traps dominated all subsequent activities in this project.

It was desired that the three primary diesel cars for use in this project
provide reasonable representation of the range of sizes and types of engines
available. The cars initially selected were a Mercedes 300D, an Oldsmobile
with a 350 CID diesel, and a Volkswagen Rabbit diesel (the Mercedes 300D was
subsequently changed to a 300SD). These cars were considered to be repre-
sentative of over three-fourths of all the diesel cars in operation in the
United States at the time of selection. Subsequently, two additional cars
wexre obtained for use in specific evaluations.

Each of the initial three cars was to undergo about 6400 kilometers
(4000 miles) of distance accumulation, followed by triplicate emissions
tests. This was to be followed by a relatively extensive tune-up to
manufacturer's specifications and a repeat of the emissions testing. The
emissions testing was to include measurement of gaseous emissions by the
certification procedure and particulate emissions by the proposed
rules. (2) (The rules for particulate emissions became final before the
end of this project). In addition, large filter particulate samples were
to be collected and extracted for use in Ames analyses.

The evaluation of potential particulate control methods and systems
(screening evaluations) was to include a wide variety of approaches. The
scope was initially limited only by the availability of necessary components;
this subsequently proved to be a major limitation. Combustion chamber
modifications and fuel injection system modifications were not included in
the final list of methods to be evaluated.

System optimization and durability testing were to be conducted on
up to three of the most promising control methods identified by the
screening evaluations. The goal of the durability testing was 80,000
kilometers (50,000 miles). Duplicate gaseous and particulate emissions



evaluations were to be conducted initially and after each 8000 kilometers,
with and without the control system on the vehicle. Large filter samples

were initially required at the zero and 80,000 kilometer test points; this
was subsequently changed to more frequent intervals.

In summary, this project was conducted during a period of rapidly
changing technology for, and attitudes toward, the control of diesel parti-
culate. The test plan for this project changed accordingly. The methods
and systems that were evaluated are described in Section V of this report.

B. Dynamometexr and CVS System

A Clayton Model ECE-50 chassis dynamometer, with a direct drive variable
inertia flywheel system, was utilized for all transient testing. This system,
SWwRI Dynamometer Number 2, enables simulation of equivalent weights of vehicles
from 454 to 4026 kg in 57 kg increments (1000 to 8875 pounds in 125 pounds
increments) . :

The constant volume sampler (CVS) used in this project was SwRI CVS
Number 3. This unit has a nominal capacity of 12.6 m3/min (445 scfm). An
auxiliary system used with the Mercedes and Oldsmobile had a capacity of
3.4 m3/min (120 scfm); this provided a total capacity of approximately
16 m3/min (565 scfm). A nominal 460 mm (18 inch) diameter by 5 m (16 feet)
long dilution tunnel was used between the intake filter and the CVS to
enable sampling of particulates. During operation on the dynamometer, a
142 m3/min (5000 cfm) cooling fan was placed in front of the car's radiator.

Views of the chassis dynamometer, the dilution tunnel, and the CVS are
shown in Figure 1. The dynamometer and CVS were calibrated, maintained, and
operated in accordance with the manufacturer's instructions and the appro-
priate sections of the Code of Federal Regulations applicable to light-duty
diesel vehicles.(l)

c. Exhaust Sampling and Analysis

Exhaust samples taken were continuous for HC emissions, bags for other
regulated gaseous emissions, and 47 mm Pallflex filters for particulates.
Additional samples occasionally taken were 500 mm by 500 mm (20 inch)
Pallflex filters for organic extraction, and 47 mm glass fiber or Fluoropore
filters for various other analyses. The sampling of the 47 mm Pallflex
filters was conducted in accordance with the rules for particulate emissions
from light-duty vehicles. (2)  similar sampling criteria were utilized for all
other filter samples.

The bagged samples were evaluated for CO, CO; and NO, using an emissions
measurement cart (SwRI Bag Cart Number 1) meeting the requirements for certi-
fication of light-duty vehicles. (1) Hydrocarbon emissions were measured con-
tinuously using heated sample lines and a heated detector (maintained at
190°C), and the emissions rate was determined by integration of the continuous
sample. The amount of particulate collected was determined by weighing the
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Particulate Sample Probes for 47 mm Filters

Figure 1.

500 mm by 500 mm Filter Sampling System

Dynamometer, dilution tunnel and filter sampling systems.



filter on a microbalance before and after sampling. For all filter samples,
the temperature in the sampling zone was maintained below 52°C (125°F).

Large (i.e., 500 mm) Pallflex filters were used to collect particulate
for extraction. These filters are weighed to determine the particulate
loading, then stored inglassine bags within a brown paper envelope. These
envelopes are then sealed in Tedlar bags purged with nitrogen, and the
Tedlar bags are stored in a freezer until needed for extraction. These
steps generally take place within a few hours of sample collection, and are
carried out under yellow light (ultraviolet light filtered out using Kodak
"vellow chrome II" film).

As required, the respective filters are removed from freezer storage
and extracted in soxhlet extractors. After adequate cycling time, the
solvent (methylene chloride) containing the extractables is filtered, then
evaporated to "dryness" in a preweighed vial using blown-in nitrogen.

The weight of the "dried" extract is determined, and the SOF percent of
total particulate calculated. "Dried" refers to the complete removal of

the solvent. The vial contents are either distributed for analysis or
stored in the freezer for subsequent analysis or shipment. As with filter
handling, all extraction steps were carried out under yellow light. Details
of the extraction procedure are given in Reference 3.

D. Emissions Test and Mileage Accumulation Procedures

The primary emissions test procedure utilized in this project was the
Federal Test Procedure, used for certification of light-duty vehicles.
This procedure uses the Urban Dynamometer Driving Schedule (UDDS) which
is 1372 seconds in duration. The UDDS, in turn, is divided into two
segments, the first is a transient segment of 505 seconds, and the second
is a stabilized segment of 867 seconds. This Federal Test Procedure con-
sists of cold-start transient and stabilized segments followed by a hot-
start transient.

The Modified Durabilitg Driving Schedule (MDDS) was used for distance
accumulation on the road. (4 This driving schedule consists of starts and
stops, wide-open throttle and normal accelerations, and has considerable
idling time. The maximum speed is 88 km/hr (55 mph), and the average speed
is between 40 and 48 km/hr (25 and 30 mph).

E. Fuels and Lubricant

The Number 2 Diesel fuels used for baseline emissions evaluations and
for distance accumulation are described in Table 1. Differences between
these three batches of fuels are relatively minor.

An engine o0il was selected that could be used in all of the initial

three cars. The Oldsmobile specified SAE 30 above 30°C (86°F), and the
Mercedes listed only seven factory-approved standard single-viscosity oils.
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TABLE 1. DESCRIPTION OF NUMBER

2 DIESEL FUELS USED

Test Fuel Compliance Diesel Fuel DF-22
Specification!!)  EM—408P  EM-456C  EM-4879
Cetane Number 42-50 47 45.3 45,3
Distillation Range, °F
IBP 340-400 373 345 354
10% Point 400-460 443 423 417
50% Point 470-540 506 498 486
90% Point 550-610 602 581 570
EP 580-660 659 635 632
Gravity, °API 33-37 36.3 34.9 35.9
Density, g/mi - 0.843 0.850 0.845
Total Sulfur, % 0.2-0.5 0.28 0.29 0.26
Hydrocarbon Composition, %
Aromatics 27 minimum 32.7 31.6 32.8
Flash Point, °F (minimum) 130 178 161 154
Viscosity, Centistokes 2.0-3.2 2.8 2.7 2.5

i
3Blended by Amoco 0il
Used in Task II and part of Task III

Used in Task IIT, and used for emissions tes

Mercedes in Task IV

Company Laboratory Services

ting of the

Used for distance accumulation of the Mercedes and the Datsun, and for

emissions testing of the Datsun, in Task IV.

An oil for Service API/SE CC was specified for all three cars.

Based on

these criteria, along with oil brand market share and availability. Quaker
State HD Motor Oil SAE 30 was selected for use throughout this project.
Pennzoil Multi-Duty Motor 0Oil SAE 30, for Service API/SF CD, was used in

the 1982 Datsun Maxima.
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IV. VEHICLE PROCUREMENT AND BASELINE EMISSIONS

' These project tasks involved locating and procuring three selected
light-duty diesel cars, and conducting baseline emissions evaluations.

A. Vehicle Procurement - Task I

After making a comparison of the advantages and disadvantages of leasing
and of purchase with subsequent resell, leasing was selected for use in
this project. Three 1980 model-year, diesel cars (VW Rabbit, Mercedes-Benz
300SD, and Oldsmobile Delta 88) were acquired on renewable, twelve-month
lease agreements. All three were new cars obtained by the lessor through
local new car dealerships. These cars are described in Table 2.

The Mercedes and the Oldsmobile had three-speed automatic transmissions,
while the VW Rabbit had a four-speed manual transmission. The engines in
the Oldsmobile and VW Rabbit were naturally-aspirated, and the engine in
the Mercedes was turbocharged. The weight of the VW Rabbit was a little
over half that of either the Mercedes or the Oldsmobile.

The chassis dynamometer setting given in the table were those used in
certification. It was noted that the dynamometer power to weight ratio was
significantly different for the Mercedes (Car 61), relative to the other
two cars in the program at that time. This difference is illustrated as
follows:

Car Inertia, Power, Power + Inertia
Number Pounds Horsepower Actual Relative
6l 4000 13.0 0.0033 113%
62 4250 12.2 0.0029 100%
63 2375 6.8 0.0029 100%

As shown, the Mercedes (Car 6l) was tested at a power to weight ratio
that is 13 percent higher than the ratio for the other two cars included in
this project. It appeared logical that the Mercedes should have had an
actual power to inertia ratio about equal to that for the other two cars.
If that is true, then the horsepower setting on the Mercedes should have
been about 11.5.

A representative of Mercedes-Benz was contacted concerning the certi-
fication horsepower value. He stated that Mercedes-Benz used a horsepower
based on frontal area for 1980 and plans to determine and use actual horse-
power for future years. Based on the limited data he had available, he
anticipated a ten to fifteen percent reduction from the current 13.0
horsepower (for the 1982 model year, the Mercedes 300SD was certified at
11.5 horsepower, with 4000 pounds inertia as is the case with Car 64).
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TABLE 2. DESCRIPTION OF DIESEL TEST CARS

Vehicle
Car Body
Number Year Make and Model Type Serial Number
61 1980 Mercedes-Benz 300SD (116120) 4-dr 116120-12-019282
62 1980 Oldsmobile Delta 88 4-dr 3N69NAX 133393
63a 1980 Volkswagen Rabbit (175391) 2-dr 17A0837864
64 1981 Mercedes~Benz 300SD 4-dr WDBCB20A7BB000501
65 1982 Datsun Maxima 4-~dr JN1SU1S4CT014423
Car Engine
Numbex Disp. Cyl. Description Serial Number EGR
6l 3.0 I-5 Turbocharged 617950 12 019581 No
62 5.7 V-8 Naturally Aspirated - Yes
63 1.47 I-4 Naturally Aspirated -— No
64 3.0 I-5 Turbocharged 617951 12 000497 Yes
65 2.8 I-6 Naturally Aspirated 1.D28/079804 Yes
Chassis Dynamometer Settings
Car Inertia, Power Inertia, Power,
Number Kilograms Kilowatts Pounds Horsepower
61 1814 9.7 4000 13.0
62 1928 9.1 4250 12.2
63 1077 5.1 2375 6.8
64 1814 8.6 4000 11.5
65 1474 7.0 3250 9.4
Car
Number Transmission Tires Other
61 Automatic-4 Michelin 185 HR 14XVS A/C, P/S & P/B
62 Automatic=-3 Goodyear 75R15 Radials A/C, P/S & P/B
63 Manual-4 Michelin XZX 155 SR 13 Radials A/C
64 Automatic-4 Pirelli Cinturado P3 195/70 SR 14 A/C, P/S & P/B
65 Automatic-3 GT Special Steel 185/70 SR 14 A/C, P/S & P/B
Car Odometer
Number Miles Source
6l 39 Alamo Leasing Co. (56)
62 44 Alamo Leasing Co. (5932)
63 26 Alamo Leasing Co. (1836)
64 1700 Mercedes-Benz of North America
65 370 Alamo Leasing Co. (9376)

a . . . . . . .
Additional information on Car 64 is included in Appendix A-1l.
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Use of a modified horsepower setting on the Merxrcedes (Car 61), more in
line with that for the other two cars, was considered. Such a setting was
considered to be more applicable for the future and enable better comparison
of the data between the three cars. The decision reached by the EPA Project

Officer, however, was that the certification horsepower value of 13.0 should
be utilized in this project.

B. Baseline Emissions - Task II

This project task involved 6440 kilometers (4000 miles) of distance
accumulation, followed by triplicate emissions evaluations, conducted before
and after tune-up to manufacturer's specifications. Cars 61, 62, and 63
were involved in this task.

1. Mileage Accumulation and Maintenance

In accordance with the break-in vecommendations in the operator's
manuals, moderate engine speeds and vehicle accelerations were maintained
for the first 1600 kilometers. At 1600 kilometers, each of the cars re-
ceived an inspection and the engine 0il and the oil filter were replaced.
The inspections of the Mercedes and the VW Rabbit were warranty requirements
and were conducted by the dealers from whom the cars were obtained. The
inspection of the Oldsmobile was conducted by a qualified technician at
this laboratory.

Service and scheduled maintenance, with the exception of oil and
filter replacement, were conducted in accordance with the specified require-
ments of the respective manufacturers. The engine oil and the oil filter
were replaced after the first 1600 kilometers (1000 miles) and then at 4800
kilometer (3000 miles) intervals on all three of the cars. These distances
are equal to the minimum specified among the three cars and, therefore, are
less than those specified for two of the cars.

A single batch of Number 2 Diesel fuel was used throughout this
baseline evaluation task. This fuel met the requirements for service
accumulation and emissions testing, and was representative of the 1979
overall national average for 2D fuels. A single-viscosity motor oil, for
service API/SE CC, was used in all three of the cars. This oil met the
specifications for all three of the cars.

No problems were encountered with any of the cars throughout the
6400 kilometers of distance accumulation. During the testing after the 6400
kilometers, one of the fuel injectors on the Oldsmobile developed a leak,
which was readily repaired. Following the initial series of tests, con-
ducted after the 6400 kilometers, each car was given a thorough inspection.

In each case, the inspection and tune-up was conducted by a local

new car dealership. At each dealership, the basic requirements were dis-
cussed with the service manager and he in turn passed the intent of these
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tune-ups to the service writer assigned to the job. The results of the _
tune-up are summarized in Table 3. No significant problems were noted with
any of the three cars.

TABLE 3. TUNE-UP AFTER 6400 KILOMETERS

Cars
Description 61-Mercedes 62-0ldsmobile ) 63-Volkswagen
Standard Maintenance:& 5000° 27,000 & 30,000 mile 15,000 mile
Adjustments Required Exh. Valves Idle was 680/690 None
were .016-0.21 Idle set 600/750
set @ .0l6 Adj. Alternator belt
Injection Timing Met Factory Met Factory Specs. was 1,10 mm
Specs. Adj. to 1.15 mm
Injection Quality:
Spray Pattern —_ - Good
Injection Press.,psiC€ - 1100~1200 1700
Leakage . - Bleed 0.K. None
Cylinder Compression,
1bs. 300-341 400-440 450-~475
Other Problems Noted None None None

aMaintenance mileage selected to provide thorough inspection. A few
non-essential items were omitted,

CAdditional inspections performed were valve clearance and idle speed.
Pressure at which injector opens (called crack, breaking or popping
pressure)

2. Sampling Zone Temperature
The proposed standard specified that the sampling zone temperature
should not exceed 51.7°C (125°F). This requirement presented a difficulty
with the Mercedes 300SD. Some of the pertinent factors concerning this

situation are briefly described as follows:

* The EPA reportedly ran a Mercedes-Benz with a CVS flow
of 540 scfm and did not exceed 125°F

* In initial determinations in this project using 560 scfm,
the peak temperature reached 143°F.

This was discussed in detail with the EPA Project Officer, who in turn
discussed this problem with other individuals at the EPA. It appears that:
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* The difference in peak temperature at the two laboratories was
apparently due to the laboratory practices followed.

* By following the laboratory practices reportedly used at the
EPA, it should be possible to maintain the peak temperature at
or below the 125°F limit.

Additional discussion involved methods that could be applied to enable testing
of the Mercedes:

* Waiving of the 125°F Limit ~ The SwRI system utilized a tunnel
heater to preheat the tunnel to 100°F. In one hot-start tran-
sient test the heater was inadvertently left on and the results
were as follows:

Peak Particulate, Efficiency,
°F mg %
63 BL-1 124 2.6 97
63 BL~-2 121 2.8 97
63 BL-3 125 2.4 97
63 BL-3 135% 2.8 96

*Greater than 125°F for 100 seconds of the 505 total

This one data point does not indicate that there is any extremely
important effect of sample zone temperature.

* Higher CVS Flow Rates - Using the current laboratory practices
at SwRI (such as short connections from vehicle exhaust to the
tunnel, mid-range test cell temperature, and preheating of the
tunnel), a CVS flow rate over 800 scfm would be required to keep
the peak temperature below 125°F. Such high dilution has detri-
mental effects on emissions measurement accuracy and could make
it impossible to get a two milligram loading on the filter when
control systems are used. In addition, such a high dilution
volume was not anticipated (based on the results obtained at the
EPA) and was not readily available for use in this project.

* Use of Actual Horsepower - As discussed in Section IV.A., the
13.0 horsepower setting is out-of-~line relative to the horse-
power settings of the other two cars. A horsepower setting
around 11.5 could have been more appropriate, and would have
reduced the peak temperature by an unknown amount.
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* Use of Double Dilution - Double dilution would have required
development and verification of a system which was outside the
scope of work in this project. Also, the 500 mm Pallflex
filter temperature would still have to be taken into account
when large filter samples are taken. Therefore, double dilution
would have only resolved one part of the problem.

* Following of Specific Reguirements in the Standard ~ When the
Mercedes was tested at the EPA, the exhaust connection was
longer than that used at SwRI, and the tunnel was not preheated.
Also, the test cell temperature may have been somewhat lower.

By using a longer exhaust connection, deletion of tunnel pre-
heating, and reduced test cell temperature, the 125°F limit
could be met. This appeared to be the most feasible method,
allowed by the proposed standard, for use in this project.

The criteria that was evaluated, for keeping the sample zone
temperature below 125°F with the Mercedes, are as follows:

* Use of 12 feet of 4.0 inch diameter tubing between the vehicle
and the dilution tunnel.

* Reduce test cell temperature as necessary, to as low as 68°F,
* Discontinue preheating of the tunnel, if necessary.

These criteria were considered to be a feasible means of meeting
the specified requirements in the proposed particulate standard and were
generally in keeping with the laboratory practices reportedly utilized at
the EPA in testing a Mercedes. Preheating of the tunnel, to the average
temperature obtained during the test, was retained; since it is considered
to be a good operating practice and was found to have an almost negligible
effect on the peak tunnel temperature.

3. Baseline Emissions Test Results

Triplicate emissions evaluations were conducted on each of the
three cars, before and after the tune-up at 6400 kilometers of service
accumulation. These evaluations involved the Federal Test Procedure, with
determination of HC, CO, NOx and particulate.

The results of these baseline emissions evaluations are given in
Tables 4 and 5, and the computer printouts are included in Appendix B. 1In
Table 4, the certification values and the standards are included, along
with the average values for the baseline emissions results. The tests are
identified by the test number as follows:

BL - Initial Baseline Evaluations
TU - Evaluations after Tune-Up
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TABLE 4. AVERAGE BASELINE FTP EMISSIONS
AND CERTIFICATION VALUES

Emissions, g/km

Initial Tuned-Up Cert. Standard

Car 6l-Mercedes

HC 0.11 0.10 0.13 0.25

co 0.51 0.52 0.67 4.35

NOx 1.02 1.08 1.03 1.24

Particulate 0.22 0.22 - (0.37)2
Car 62-0Oldsmobile

HC 0.39%* 0.32% 0.25

co 0.87 0.74 4.35

NOy 0.75 0.75 1.24

Particulate 0.32 0.28 - (0.37)2
Car 63-Volkswagen

HC 0.15 0.17 0.23 0.25

co 0.58 0.54 0.72 4.35

NOy 0.74 0.74 0.65 1.24

Particulate 0.22 0.22 - (0.37)@

* Values which exceeded the emission standards.
& pParticulate standard for 1983.

Referring to the data in Table 4, except for HC emissions from
the Oldsmobile, all emissions were below the standards for 1980. The emis-
sions from the Mercedes and the Volkswagen were in reasonably good agreement
with the certification emissions values. Based on particulate emissions data
for similar vehicles obtained from the EPA Project Officer, the particulate
data on these three cars appear to be within the range of values that would
be expected.

In the third test after tune-up with the Volkswagen, the fuel
consumption was significantly lower than in the first two tests. There-
fore, a fourth test was run and the results were as follows:

Emissions, g/km Fuel,
Test HC CO NOx Part. £/100 km
63TU~4 0.20 0.55 0.81 0.238 6.28

These results indicate that the decrease in fuel consumption was real.
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TABLE 5. BASELINE FTP EMISSIONS TESTS RESULTS

Test Results for 1980 Mercedes 300SD

Emissions, g/km Fuel,
Test Description HC CO NOx Part. 2/100 km
61BL~1 At 6500 km 0.12 0.52 1.01 0.211 9.84
61BL-2 At 6500 km 0.13 0.49 1.03 0.218 9.78
61BL-3 At 6500 km 0.09 0.52 1.03 0.216 9.75
61BL Average 0.11 0.51 1.02 0.215 9.79
61TU-1 After tune-up 0.11 0.54 1.06 0.226 10.06
61TU-2 After tune-up 0.10 0.49 1.07 0.213 10.49
61TU-3 After tune-up 0.10 0.52 1.10 0.230 10.18
61TU Average 0.10 0.52 1.08 0.223 10.24
Test Results for 1980 Volkswagen Rabbit
Emissions, g/km Fuel,
Test Description HC CO NO,. Part. 2/100 km
63BL~-1 At 6500 km 0.13 0.56 0.72 0.211 6.50
63BL~2 At 6500 km 0.15 0.60 0.76 0.230 6.49
63BL-3 At 6500 km 0.16 0.57 0.74 0.214 6.50
63BL Average 0.15 0.58 0.74 0.218 6.50
63TU-1 After tune-up 0.17 0.54 0.73 0.218 6.62
63TU-2 After tune-up 0.17 0.61 0.79 0.229 6.57
63TU-3 After tune-up 0.16 0.48 0,71 0.213 6.20
63TU Average 0.17 0.54 0.74 0.220 6.46
Test Results for 1980 Oldsmobile Delta 88
Emissions, g/km
Test Description HC Cco NOx Part. £/100 km
62BL-1 At 6500 km 0.40 0.81 0.76 0.295 12.11
62BL-2 At 6500 km 0.35 0.91 0.74 0.328 12.04
62BL~3 At 6500 km 0.43 0.90 0.77 0.333 12,30
62BL Average 0.39 0.87 0.75 0.319 12.15
62TU-1 After tune-up 0.33 0.72 0.78 0.270 11.43
62TU-2 After tune-up 0.34 0.76 0.75 0.307 11.59
62TU-3 After tune-up 0.28 0.73 0.72 0.258 11.49
62TU Average 0.32 0.74 0.75 0.278 11.50

22



4, Organic extractions

In the baseline evaluations, particulate samples were taken on 500
millimeter square (20 by 20 inch) Pallflex filters, and these filters were
shipped to an EPA-designated organization for analyses. Additional parti-
culate samples, taken on 500 millimeter square Pallflex filters, were sub-
sequently extracted at this laboratory to determine the percent of organic
extractables in the particulate.

Initially, it was planned to determine the percent of organic
extractables by extraction of 47 mm filters. The low total loading of
particulates, along with the relatively large extraction analysis error,
generally produced results having unacceptable large variations. The
error associated with the extraction process, was found to be approximately
0.2 mg and to be essentially independent of the total amount of solubles
present. As an example, consider a particulate loading 4.5 mg (mid-point
of the 2 to 7 mg recommended in the standard), with 20 percent organic ex-
tractables. The nominal extraction analysis error would be about one-fourth
of the organic extractables present. With 2 mg particulate and 10 percent
extractables, the error would equal the amount of extractables present.

With the 500 mm square filter, relative to the 47 mm filter, the
total loading of particulates is over 100 times as great and the extraction
analysis error is only about five times as large. In the previous examples
given, the extraction analysis error, when using 500 mm filters, would only
be about one percent and five percent, respectively, of the total amount of
extractables present. Therefore, with the concurrence of the EPA Project
Officer, all determinations of organic extractables involved the use of the
500 mm square Pallflex filters.

Results of organic extractions conducted in the baseline evaluations
are given in Table 6. The organic extractables, with the Oldsmobile and the
Volkswagen, were 20 to 30 percent of the total particulate collected. With
the Mercedes, however, the organic extractables were only 7 to 8 percent of
the total particulate. Two sets of filters, one set before the tune-up and
one after, were extracted to verify these results with the Mercedes. The
reason for the significantly lower organic extractables, with the Mercedes,
is not known. This was discussed with a representative of Mercedes, and
the pre-chamber designs for each of the three engines were examined. It
appears that pre-chamber design could be a significant factor. Engine
combustion system modifications, in an attempt to determine the reason for
the low organic extractables, was considered to be outside the scope of
work for this project.
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TABLE 6. BASELINE ORGANIC EXTRACTABLES

UDDS Filter Particulates, mga Percent
Car & Test Cycle Number Total Extractable Extrac.?

Mercedes 61TU-1 Cold -5 685 49.8 7.3
Hot -6 628 46.4 7.4

Composite® 653 47.9 7.3

01ds 62TU-1 Cold 6010 751 170 22.6
Hot c 6011 631 153 24,2

Composite 683 160 23.5

VW 63BL~-3 Cold 6006 602 152 25.3
Hot c 6007 508 167 32.9

Composite 548 lel 29.3

Mercedes 61BL-~2 Cold -3 637 49,2 7.7
Hot c -4 552 45,7 8.3

Composite 589 47.2 8.0

aUsing a 500 mm square Pallflex filter
cPercent Extrac. = Extractables + Total X 100%
Composite = 0.43 X Cold + 0.57 X Hot

5. Fuel Consumption Comparisons

The baseline fuel consumption values, along with the values from
the 1980 Gas Mileage Guide, are as follows:

Average Fuel Consumption, £/100 km

Distance FTP
Car Accum,? Initial Tuned-Up GMGb
61 Mercedes 11.2 9.8 10.2 9.8
62 Oldsmobile 12.6 12.2 11.5c 10.7
63 Volkswagen 6.5 6.5 6.5 5.9

aAverage value from 1600 to 6440 kilometers of distance
accumulation

Gas Mileage Guide

Average of the third test and an additional test (TU-3 and
TU-4) was 6.2,

For the distance accumulation, fuel consumption was determined from the
volumetric amount of fuel added. For the FTP evaluations, fuel consumption
was calculated using the carbon balance method.
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Fuel consumption during the distance accumulation was equal to or
greater than in the FPTP evaluations, This is in agreement with the results
that were obtained with gasoline cars in a previous project.(S) Fuel con-
sumption, after tune-up in the baseline FTP evaluations, was within three
to ten percent of that given in the Gas Mileage Guide. The ten percent
difference occurred with the Volkswagen. Using the average for the third
test and an additional test (TU-3 and TU-4), the difference was only six
percent, rather than ten percent.

25



V. PARTICULATE EMISSION CONTROL -~ TASK III

This task involved evaluation of particulate emission control tech-
nology and the screening of selected control methods. Significant changes
occurred in this task as the evaluations progressed, in accordance with the
status of control technology.

A. Test Plan Development

Initially, the EPA was to provide the system hardware and this labora-
tory was to conduct a prescribed test sequence on each control system pro-
vided. It was subsequently determined that some systems could not be
readily obtained in this manner and that the same test sequence was not
appropriate for all of the systems or methods evaluated. Therefore, the
EPA Project Officer requested that this laboratory become involved in
procuring several of the items and systems (including purchase or fabri-
cation) and to modify the test sequence as appropriate for each system or
method evaluated.

Significant changes occurred in the list of control systems and methods
to be evaluated. One of the major changes in emphasis was associated with
diesel particulate traps. Initially such traps were to have only a minor
involvement in this task. As this task progressed,- however, the evaluation
of particulate traps consumed a considerable portion of the effort.

The primary criterion utilized in these screening evaluations was
reduction of total particulates and organic fraction. Initially, it was
considered desirable to utilize the results of Ames evaluations, but the
long delays associated with obtaining Ames analyses made this impractical.

A number of control technology items, which were considered for possible
inclusion in this task, were not evaluated. Reasons for excluding these items
were unavailability, an apparent low probability of success, or their being
considered outside the scope of work in the project. Most of these items
are listed as follows:

Control Technology Items Considered, But Not Evaluated Experimentally

1. Variable Area Turbocharger 10. N/V Optimization

2. High Pressure-High Rate Injection 11. "Computer"” Fuel Control

3. Lubricant Evaluations 12. EGR

4. Turbocompounding 13. Intake Throttling

5. Insulated Engine Components 14. Turbo Retrofit

6. Close Coupled Catalysts 15. CAV Microjectors (poppet type)
7. Combustion Chamber Modifications l6. Air Injecticn

8. Variable Compression Ratio 17. Hypergolic Injection

9. Fumigation
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The particulate control systems and methods evaluated are listed in
Table 7. The term "trap" has been used to identify all devices that remove
and store the particulate. Test numbers were developed from a prioritized
list that was obtained from the EPA Project Officer. Subsequent changes,
involving deletions and additions of evaluations and the performance of the
evaluations on another car, resulted in some gaps in the test numbers. Not
shown in the table are the many baseline check evaluations that were run
periodically. These were run to assure that no major changes in emissions
had occurred with any car in its standard configuration.

TABLE 7. DIESEL PARTICULATE CONTROL SCREENING EVALUATIONS

Test Identification Numbers
Mercedes Oldsmobile Volkswagen Mercedes

Car 61 Car 62 Car 63 Car 64
Baseline No. 2 Fuel 611 621 631 641
No. 1 Low Sulfur Fuel 622
Low Sulfur Shlae 0Oil 623
10% n-Butanol in No. 2 624
Road Draft 625
TRW Easltomer Rings 626
Corning Catalyzed Trap 627
J~M Catalyzed Trap 628
2 Cylinder - 1700 IW 632
Idle Shut-0ff 633
Dual Fuel-Dual Injection 636
Corning Noncatalyzed Trap 613
EGR and Water Injection 644
Texaco Catalyzed Trap 616
W.R.Grace Axial Non-Cat. Trap 617
W.R.Grace Radial Cat. Trap 618
W.R.Grace Radial Non-Cat. Trap 619
Add Methanol at 64 km/h 628 63S

B. Topical Index to the Evaluations Conducted

This section arranges the evaluations conducted by topics, describes
the systems evaluated, and identifies the section of the report in which the
results are presented. The resultant topical index is given in Table 8.

1. Fuels Evaluated

Fuels evaluated in the Task III screening evaluations were a 1-D
low sulfur diesel fuel, a low sulfur "2-D type" fuel derived from shale oil,
and a blend containing 90 percent 2-D fuel and 10 percent n-butanol. The
properties of these fuels are briefly summarized in Table 9, with additional
detail given in subsequent Table 17. Additional fuel-related evaluations
involved the addition of methanol to 2-D fuel just prior to the injection pump,
and the addition of methanol into the combustion chamber using a dual-injection

system.
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TABLE 8. TOPICAL INDEX TO EVALUATIONS CONDUCTED

Test Reported
Identification in
Number Section Page
Fuels:
Diesel No. 2 Emissions Tests 6X1 V.D.3. 49
Diesel No. 1 Low Sulfur 622 V.D.3. 49
Low Sulfur Shalr 0il 623 vV.D.3. 49
10%n-Butanol in No. 2 624 v.D.3. 49
Dual Fuel-Dual Injection 636 V.E.5. 63
Add Methanol at 64 km/h 6XS V.D.3.&5. 52&68
Engine Modifications:
Road Draft 625 v.D.4. 53
TRW Elastomer Rings 626 V.D.5. 54
2 Cylinder - 1700 IW 632 V.E.4. 6l
Idle Shut-off 633 V.E.3. 6l
Dual Fuel-Dual Injection 636 V.E.b. 63
EGR and Water Injection 644 V.F. 69
Particulate Traps:
Corning Catalyzed 627 V.D.6. 55
J~M Catalyzed 628 v.D.7. 58
Corning Noncatalyzed 613 vV.C.3. 36
Texaco Catalyzed 616 v.C.4. 37
W.R. Grace Axial Non-Cat. 617 vV.C.5. 40
W.R. Grace Radial Catalyzed 618 V.C.6. 40
W.R. Grace Radial Non-~Cat. 619 vV.C.7. 43
TABLE 9. PROPERTIES OF THE FUELS EVALUATED
DF~1 DF-2
1979 Baseline Low S 1979
Test ASTM EM-455 Avg. EM=-408 EM-459 Avqg.
Gravity, °API D287 42.8 42.5 36.3 38.1 35.3
Viscosity, Cs D445 1.64 1.68 2.80 2.79 2.80
Sulfur Content, wt % D1266 0.06 0.07 0.28 0.00 0.26
Cetane Index D976 51.1 50.9 50.0 54.0 49,2
Distillation Temp., °F
IBP 324 351 373 362 381
10% 378 384 493 450 434
20% 430 426 506 504 507
End Point 516 525 635 585 643
FIA, % D139
Aromatics 15.4 ~— 32.7 25.8 -
Olefins 1.7 ~— 1.8 1.6 -
Saturates 82.9 - 65.5 72.6 -
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2. Engine Modifications Evaluated

The evaluations involving modifications to the engine are briefly
described as follows:

Road Draft - Disconnect the crankcase ventilation tube from the
engine air inlet and vent the crankcase fumes to the atmosphere
outside of the test cell.

TRW Elastomer Rings - Use of special piston rings which are
designed to reduce oil consumption and blowby.

2 Cylinder-1700 IW - Disabling two cylinders of the four-cylinder
VW engine and conducting the tests based on an inertia setting
of 770 kg (1700 pounds) on the dynamometer.

Idle Shut-Off - Shutting off the engine as the engine speed
approaches idle, and restarting the engine a couple of seconds
prior to the next acceleration.

Dual Fuel-Dual Injection - Two separate independent injection
systems, one for diesel fuel and the other for methanol.

EGR and Water Injection - A 1981 Mercedes 300SD equipped with
exhaust gas recirculation and a system for the injection of
water into the intake prior to the turbocharger.

3. Particulate Traps Evaluated
A total of seven particulate traps were evaluated. These are:
Corning Noncatalyzed - Corning EX-47 monolithic ceramic honeycomb

substrate mounted in a container fabricated by Walker Manufacturing
Company {(Walker).

Corning Catalyzed - Corning EX-47 monolithic ceramic substrate,
with a noble metal catalyst washcoat applied by Engelhard,
mounted in a container fabricated by Walker.

JM-13 Catalyzed (Radial Flow) - Complete catalyzed particulate
trap assembly obtained from Johnson Matthey. The trapping media
consisted of a number of metal mesh disks.

Texaco Non-Catalyzed (Axial Flow) - Complete particulate trap
assembly obtained from the Texaco Research Center, which con-
sisted of coarse metal mesh with an alumina coating. Identified
by Texaco as a diesel exhaust filter (DEF).

30



W.R. Grace Non-Catalyzed (Axial Flow) - A series of ceramic foam
disks from W.R. Grace, mounted in a container fabricated by Walker.

W.R. Grace Catalyzed (Radial Flow) - A hollow cylinder of ceramic
foam with a catalyst coating, obtained from W.R. Grace. This
trap was mounted in a container fabricated by Walker.

W.R. Grace Non-catalyzed (Radial Flow) - A hollow cylinder of
ceramic foam, from W.R. Grace, mounted in a container fabricated
by Walker.,

It should be noted that these devices are called traps by some and
filters by others. In this report the term "trap" has been selected for
use. Among other things, use of this term eliminates any possibiliﬁy of
confusion between the filtration used in particulate measurement and fil-
tration used for particulate control.

C. Evaluations with the Mercedes 3008SD - Car 61

The 1980 Mercedes 300SD, with a turbocharged diesel engine, was primarily
utilized in the evaluations of particulate traps. One definite advantage of
the use of the Mercedes for particulate trap evaluations was the ability to
consistently attain the exhaust temperature necessary for trap regeneration.
This temperature was attained using intake throttling at a speed only slightly
above legal highway speed.

1. Summary of the Results

A total of five particulate traps were evaluated using the Mercedes
(Car 61). These traps were obtained from Corning, Texaco and W.R. Grace
(three different traps from W.R. Grace). Results of the evaluations con-
ducted with the Mercedes are summarized in Table 10. The odometer reading
on this car was approximately 4000 miles at Test Series 61TU, and was below
6000 miles at Test Series 6191. 1In this table, the average values of the
after tune-up baseline results, along with the results of the baseline
checks, were used in making the comparisons. Also, percent changes from
baseline were calculated only for those changes which could be considered
statistically significant. From these results it appears that:

« Three of the traps evaluated reduced particulate emissions
by 75 to 80 percent of baseline values

s+ HC was significantly reduced by the catalyzed trap and by one
non-catalyzed trap. No significant change in HC was apparent
with the other noncatalyzed traps

* No éignificant change in CO occurred with any of these traps,

» Some apparent increase in NOx and fuel consumption occurred with
the two traps producing relatively higher exhaust backpressures
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TABLE 10, EMISSIONS RESULTS WITH THE MERCEDES 300SD - CAR 61

Initial
Exh. Press.

Test Emissions, g/km Fuel at 97 km/h,
Series Description HC CO NOx Part. £/100 km kxpa?
61TU After Tune-Up 0.10 0.52 1.08 0.22 10.2

Initial Baseline Check 0.10 0.50 1.08 0.23 10.2
Final Baseline Check 0.11 0.63 1.01 0.26 10.1

-- Overall Baseline Average 0.10 0.56 1.05 0.25 10.1 5
6131 Corning Non-Cat. 0.09 0.55 l.lOb 0.05b lO.3b 10
6161 Texaxo Non-Cat. 0.04 0.57 1.14 0.06b 10.5 21
6171 W.R. Grace Axial Non-Cat. 0.09 0.54 1.20 0.06 10.4 43
6181 W.R. Grace Radial Cat. 0.07 0.62 1.08 0.14 9.9b 11
6191 W.R. Grace Radial Non-Cat. 0.11 0.58 1.07 0.13 10.3 10

- 1985 Standard - - - 0.124 - -
Change from Baseline Average/c’

6131 Corning Non-Cat. - ~-= - -80% - +100%
6161 Texaco Non-Cat. ~-60% - + ~-75% -+ +300%
6171 W.R. Grace Axial Non-Cat. -- - + -75% + +700%
6181 W.R. Grace Radial Cat. -30% - - -45% — +100%
6191 W.R. Grace Radial Non-Cat. - - - -50% - +100%

Initial exhaust backpressure value (1 kPa equal 4" H30)
Relatively large variations in the test results

—- indicates no significant change

+ indicates some apparent increase

o2 )]
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The results of the evaluations with the Corning noncatalyzed trap
are summarized in Table 1l. With this trap, particulates were initially
reduced about 75 percent, and the trapping efficiency appeared to increase
with distance accumulation. In addition to the major reduction in parti-
culates, the NOx and fuel consumption results appeared to change with

distance accumulation. These particulates, NO, and fuel consumption results
are summarized as follows:

Exhaust
Distance B.P. at 97 NOy, Particulate Fuel
Accum., km km/h, kPa g/km g/km % Reduction  £/100 km

Average B.L. - 1.05 0.25 - 10.0
30 11 1.17 0.06 76 10.6
130 19 1.05 0.05 80 10.1
250 22 1.06 0.05 80 9.9
After Regen. 13 1.13 0.03 88 10.7

The NOy and fuel consumption were highest initially, and after the trap
was generated, and decreased as distance was accumulated.

For this regeneration, the intake manifold pressure was throttled
to minus 13 kPa (-4 inches Hg) at 97 kilometers per hour (60 mph). The
normal intake manifold pressure with the trap installed was plus 23 kPa;
resulting in a total throttling of 36 kPa (11 inches Hg). The sequence
followed was:

Intake

Time Speed, E.B.P., Man., Trap Temp., °C

Sequence Min, km/h kPa kPa Before  After
Warm-up 4 64 12 +7 —— —-——
Pre-Check 4 97 25 +23 357 353
Regeneration 8 97 10 -13 627 668%*
Post-Check 4 97 14 +23 371 377
Subsequent Check - 97 13 +23 - -

* Maximum temperature in the initial regeneration

After the first few minutes of regeneration, the temperature before and after
the trap had essentially reached stabilization. At that time, the temperature,
after the trap, began to increase and the exhaust backpressure began to de-
crease. Near the end of the regeneration, the after-trap temperature began to
decrease. This wan an indication that regeneration was complete, or that the
rate of regeneration had decreased significantly.
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TABLE 11. CORNING NONCATALYZED TRAP 1980 MERCEDES BENZ 300SD

Exhaust
B.P. at 97 Emissions, g/km Fuel,

Test (FTP or 60 mph) Description km/h, kPa HC CO NOx Part £/100 km
Average Baseline w/o trapa 5 0.10 0.56 1.05 0.25 10.1

- 10 km 11
6131C1 30 km 13 0.10 0.56 1.17 0.06 10.6
6131C2 130 km 19 0.09 0.58 1.05 0.05 10.1
6131C3 250 km 22 0.09 0.49 1.06 0.05 9.9

- 320 km 25
6131C4 After Regen. 13 ND 0.56 1.13 0.03 10.7
Average with trap - 0.09 0.55 1.10 0.05 10.3
Trap/Baseline - - - + 20% +
Reduction with Trap, % - - - - 80% -
60 mph with trap - 0.04 0.3 1.3 0.07 9.6
60 mph Regen. - 0.03 4.5 0.8 0.09 11.9

#Value given is the average of the after tune-up baseline and baseline check evaluations



Due to the small number of tests conducted with each of these traps,
the changes in NOy and fuel consumption are not considered to be statisti-
cally significant. Based on the directional agreement between the test
results, however, it appears that the traps producing the higher exhaust
backpressures also caused some increases in NOx and fuel consumption.

The exhaust backpressure produced by the W.R. Grace axial-flow trap,
test series 6171, is considered to be unacceptably high. Backpressures with
the other traps evaluated are considered potentially acceptable. The Corning
trap produced large reductions in particulates with moderate increase in
exhaust backpressure. The increases in backpressure with the W.R., Grace
radial flow traps were also moderate, but particulate reduction obtained
was considerably less (around fifty percent). This reduction in particulate
was not sufficient to enable meeting the level of 0.124 g/km (0.2 g/mile)
with this test vehicle. For vehicles with lower engine-out particulate
levels, 50 percent efficiency may be adequate.

Regeneration, using intake throttling, was successful in three of
the traps evaluated. Successful regeneration was not obtained with the two
W.R. Grace radial-flow traps. This was due to the inability to obtain the
relatively high temperature necessary for regeneration throughout the trap.

2. Baseline Evaluations and Baseline Checks

Baseline evaluations were conducted before and after tune-up at
6500 kilometers, and baseline checks were conducted periodically throughout
the evaluations of the particulate control systems. The average values for
the initial after tune-up baseline and for the baseline checks are summarized
as follows:

Emissions, g/km Fuel
Baseline® HC o NOx Part.  £/100 km

After 6500 km 0.11 0.51 1.02 0.215 9.8
After tune-up 0.10 0.52 1.08 0.223 10.2
6131 0.10 0.50 1.08 0.233 lo0.2
6171 0.10 0.60 1.04 0.276 10.0
6191 0.11 0.63 1.01 0.257 10.1
Averageb 0.10 0.56 1.06 0.25 10.1

aEach baseline consists of one to three individual tests.
Excludes the values for the initial baseline

As the testing progressed, there appeared to be some increase in
CO and particulate and some decrease in NOy. Over the entire duration of the
evaluations of the particulate emission controls, these apparent changes were
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approximately plus 20 percent for CO, plus 15 percent for particulate, and
minus 5 percent for NOy. The HC emissions and fuel consumption were not
sufficiently different or consistent to indicate any apparent changes as
the testing progressed. Over the relatively long time span, there were
some minor system and calibration changes, a change in drivers, and a
change in the batch of fuel used. Also, a number of trap regenerations,
using intake throttling, had been conducted on this car.

Upon reviewing the baseline data, it was decided to utilize the
overall average baseline values in making comparisons in this report.
Since relatively large reductions in particulates are required to meet the
1985 standard, the apparent baseline increase in particulates has an essen-
tially negligible effect on the percent reduction for all viable particulate
control systems.

3. Corning Noncatalyzed Trap

The Corning diesel particulate trap consisted of a round monolithic
substrate, EX-47, 144 mm in diameter by 305 mm long (5.66 by 12.0 inches).
This substrate had cells 2.54 millimeters square (200 square cells per square
inch), with a wall thickness of 0.43 millimeters (17 mils). This trap sub-
strate was procured from the Corning Glass Works. Fabrication of the con-
tainer, and the initial mounting of the trap into the container, was per-~
formed by Walker Manufacturing Company.

The trap assembly was mounted under the right-front floorboard of
the Mercedes 300SD. This was essentially the same location where the cata-
lytic converter is mounted on a gasoline-fueled Mercedes. To facilitate
attaining the temperature required for regeneration, the trap and the section
of exhaust pipe from the manifold to the trap were insulated with ceramic
fiber. Throttling was accomplished by mounting a throttle-plate in the
adapter fitting between the turbocharger and the intake manifold, Exhaust
backpressures (EPB), with and without the trap, are summarized as follows:

Exhaust Backpressure, kPa

Speed Standard Container Trap,
km/h  mph System Only Initial

64 40 2 3 5

80 50 3 5 7

97 60 5 7 11

The evaluation sequence involved duplicate emissions tests,
followed by operation of the car over the FTP cycle until the exhaust back-
pressure reached 25 kPa (100 inches H,0) at 97 km/h. At 25 kPa exhaust
backpressure, which initially occurred after 330 km of operation, the trap
was regenerated on the dynamometer using intake throttling, at a speed of
97 km/h.
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An item of interest is that the weight gain on the 47 mm Pallflex
back-up filters, during an FTP, was approximately the same with the trap as
was previously obtained without the trap. Collection efficiency of the first
filter decreased from about 97 percent without the trap to less than 90
percent with the trap. Therefore, it appears this trap effectively filtered
out the particulate that was removed by the primary filter, but did not

effectively remove the "particulate" that was collected on the back-up
filter.

Large filter samples of particulate, collected with the trap in-
stalled, were extracted to determine the amount of organic solubles. These
are compared with previous baseline values as follows:

Composite Particulate Valuesb

Milligrams Percent

Car Test Total Extract Extract
Mercedes  Baseline® 620 48 8
Mercedes Corning Trap 107 22 20
Olds Baseline 680 160 24
VW Baseline 550 160 29

aAverage of two tests
Composite values determined using factors of 0.43 and 0.57
for the cold and the hot segments of the FTP

The total particulates were reduced about 80 percent with the Corning trap,

but the organic extractables were only reduced by about 50 percent. As pre-
viously discussed in Section IV.B.4, the baseline percent extractables were

considerably lower with the Mercedes than with the Oldsmobile and the Volks-
wagen.

4, Texaco Noncatalyzed Trap

The Texaco noncatalyzed trap, identified as a diesel exhaust filter
(DEF) by Texaco, was initially scheduled to be evaluated on the Oldsmobile.
The Mercedes, however, was subsequently selected for these initial screening
evaluations on the basis of the ease of attaining conditions necessary for
regeneration, and the difficulties that were encountered in regeneration
attempts with the Oldsmobile. Trap sizing criteria are within ten percent
on these two cars. The primary intent was to evaluate the trap; rather than
the regeneration system. Length of the DEF is longer than the previously-
evaluated traps, and exhaust system modifications were required for its
installation. The filter bed volume of this trap was approximately seven

liters.
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Texaco provided information and several recommendations., Maximum
recommended soot accumulation was stated to be 7 mg soot per gram of filter
packing or 3.3 grams soot per liter of filter bed volume. The maximum
recommended accumulation for the trap provided was about 23 grams. Regen-
eration temperature was stated to be 650°C (1200°F) at the inlet to the DEF.
Regeneration was considered to be completed when the exit temperature of the
DEF reached about 600°C (1100°F), with a minimum of 6 percent oxygen in the
exhaust, Following regeneration, the exhaust flow rate should be maintained
until the temperature of the DEF drops below 300°C (575°F).

The results with the Texaco trap are summarized in Table 12. As
shown from the data in Table 12, this trap produced reductions in particu-
lates and hydrocarbons of 75 and 60 percent, respectively. There were small
apparent increases in NOx and fuel consumption.

The distance accumulated prior to the initial regeneration was
based on the maximum safe loading of 23 grams specified by Texaco. The
loading of particulate on the trap was calculated, using the reductions
in particulate and CH emissions as follows:

Accumulation, km = 23 g/[(0.18 + 0.06) g/km] = 100 km

Using subsequent particulate emission values, the safe distance accumulation
comes out to be somewhat lower. The two subsequent regenerations, however,
were primarily based on having a specific increase in the exhaust back-
pressure, rather than on reaching the maximum allowable distance accumulation.

The regenerations were obtained by warming up the engine and then
throttling the engine air intake, at a vehicle speed of 97 km/h (60 mph), to
obtain over 600°C (1100°F) exhaust gas temperature at the trap inlet. Shortly
after the inlet temperature reached 600°C, the rate of temperature rise of
the outlet flow increased significantly, indicating burn-off was occurring.
The outlet temperature generally continued to rise until it was equal to or
exceeded the inlet temperature; then it began to decrease, indicating a
decrease in the rate of burn-off. The oxygen level decreased during the
actual regeneration and was generally between 4 and 5 percent when regen-
eration was completed.

Emissions measured during the regeneration are reported at the
bottom of Table 12. During the regeneration cycle (relative to values
without throttling), particulates, CO, and carbon balance fuel consumption
increased, while HC remained essentially unchanged and NOy decreased. The
increases in emissions do not appear eXcessive when compared against the
values for an FTP and the emission standards.

With the Texaco particulate trap, the initial and the after-regen-
eration backpressures of 21 and 25 kPa could be considered relatively high.
The initial backpressure, the increase with distance accumulation, the regen-
erations, and the reductions in HC and particulates were discussed with a
representative from Texaco. He concluded that the results of these evalu-
ations appeared to be realistic.
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TABLE 12. TEXACO NONCATALYZED TRAP 1980 MERCEDES BENZ 300SD
Exhaust
B.P. at 97 Emissions, g/km Fuel
Test (FTP or 60 mph) Description km/h, kpa® HC Co NOx Part. /100 km
- Baseline w/o trap 5 0.10 0.56 1.05 0.25 10.1
6l61C1 26 km 21 0.04 0.57 1.13 0.072 10.65
6161C2 56 km 23 0.04 0.57 1.16 0.053 10.48
- 80 km 25 - - - - -
- Regen., 103 km - - - - - -
6161C1 After Regen. 23 0.04 0.59 1.13 0.051 10.40
- 27 km 26
- 42 km 29
--= Regen., 63 km -
- After Regen. 25
~- 24 km 26
- 40 km 27
- 55 km 28
- Regen,, 68 km -
- After Regen. 25
Average with Trap -= 0.04 0.58 1.14 0.06b 10.5
Trap/Baseline - 40% - + 25% +
Reduction with Trap, - 60% - —— 75% -
60 mph with Trap® - 0.02 0.35 1.56 0.032 10.1
60 mph Regen. lc -- 0.02 1.29 0.92 0.062 11.3
60 mph Regen. 2 - 0.01 1.51 0.88 0.064 11.7
60 mph Regen. 3 - 0.02 1.78 0.95 0.068 11.9
%ractors for 64 and 80 km/h are 0.43 and 0.67
Excluding initial test 6161Cl, the average is 0.05

COver total distance approximately equal to an UDDS



In summary, the Texaco trap reduced particulates to 0.05 g/km
and HC to 0.04 g/km, and produced some increase in NOy and fuel consumption.
The trap was successfully regenerated several times. However, the recom-—
mended distance accumulation between regenerations was only about 100 kilo-
meters, and the post-regeneration exhaust backpressure was about 24 kPa
(L0O inches of water). Emission rates during the regenerations were not
considered to be excessive. Therefore, with the shortcomings mentioned,
this trap was shown to produce large reductions in particulate and to be
regenerable,

5. W.R. Grace Noncatalyzed Axial-Flow Trap

Ceramic foam trap material from W.R. Grace, about 150 mm diameter
by 300 mm long, was installed into one of the existing trap containers by
Walker Manufacturing Company. This particulate trap was installed onto the
Mercedes (Car 61) and subjected to a series of evaluations. The emission
results and the system backpressure are given in Table 13.

As shown from the data in Table 13, this trap produced a large
reduction in particulates and some reduction in HC. The NOy emissions
were increased by about ten percent, and fuel consumption increased. Also,
as shown, this trap produced relatively high exhaust backpressures of about
50 kPa (200" H,0).

An interesting, but unexplainable, occurrence was the relationship
between the HC and particulate emission rates measured at 97 km/h (60 mph).
In the initial tests (S1 and R1l), HC was lower and particulate was higher
than in the repeat tests (S2 and R2). Of interest, however, is that HC
plus particulate, for the same type test, remained essentially constant.

The emissions during regeneration were not considered to be exXcessive.

Results obtained in these evaluations were discussed with a re-
presentative from W.R. Grace, and he concluded that they appeared to be
realistic. The primary concern with this W.R. Grace axial-flow trap was
the high exhaust backpressure.

6. W.R. Grace Catalyzed Radial Flow Trap

A W.R. Grace catalyzed radial flow trap, made of ceramic foam,
was mounted into a container fabricated by Walker Manufacturing. The ceramic
foam trap was approximately 110 mm OD and 50 mm ID by 200 mm long (4.5
inches OD and 1.9 inches ID by 8 inches L). It was designed for exhaust
flow to enter through the outside wall and exit from the inside wall,

Results of the evaluations conducted are summarized in Table 14,
These results show that the initial backpressure was a relatively moderate
11 kPa (44 inches of water) and that it increased at a moderate rate of
approximately 2 kPa per 100 kilometers. This catalyzed trap reduced HC
by 30 percent (having essentially the same effect on HC as did the previous
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TABLE 13. W.R. GRACE NONCATALYZED AXIAL-FILOW TRAP 1980 MERCEDES BENZ 300SD

Exhaust
B.P. at 9; Emissions, g/km Fuel

Test (FTP or 60 mph) Description km/h, kPa HC Co NOx Part. £/100 km
Average Baseline w/o Trap 5 0.10 0.56 1.05 0.25 10.1

- 0 kmb 43

- 15 km 44
6171C1 42 km 45 0.10 0.56 1.20 0.059 10.4
6171C2 76 km 46 0.07 0.52 1.19 0.058 10.3

- 103 km 48

- Regen., 140 km -

- After Regen.b 45b

- 24 km 46

- 50 km 48

-— 106 km 51

- Regen., 164 km -

b

—_— After Regen., 47

- 21 km 48
6172C1 48 km 50 0.08 0.62 1.15 0.060 10.5
Average with Trap - 0.08 0.57 1.18 0.06 10.4
Trap/Baseline - 80% - 110% 25% +
Reduction with Trap, % - 20% - - 75% -
60 mph with Trap S1° - 0.06 0.4 1.2 0.04 --
60 mph with Trap S2 - 0.03 0.4 1.5 0.07 10.2
60 mph Regen. Rlz - 0.60 2.0 0.9  0.07 12.0
60 mph Regen. R2 - 0.01 1.9 0.9 0.12 11.5

SFactors for 64 and 80 km/h are 0.43 and 0.67
Value obtained from extrapolation to 0O miles
Over total distance approximately equal to an UDDS
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TABLE 14. W.R. GRACE CATALYZED RADIAL-FLOW TRAP 1980 MERCEDES BENZ 300SD

Exhaust
B.P. at 9; Emissions, g/km Fuel
Test (FTP) Description km/h, kPa HC co NOx Part. 2/100 km

-= Baseline w/o trap 5 0.10 0.56 1.05 0.25 10.1
b b

- 0 km 11 0.07 0.62 1.08 0.148 10.0

6181cC1 43 km 12 0.07 0.6l 1.08 0.137 9.8
6181C2 72 km 13
-= 130 km 14
-= 172 km 15
- Regen. Attempt, 190 km" -
- After Regen. Attempt 15
- Regen., Attempt, 220 kmd -
- After Regen. Attempt 14
- 267 km 14
- 348 km o 17
- Regen. Attempt, 365 km -
- After Regen. Attempt 17

Average with Trap - 0.07 0.62 1.08 0.14 9.9

Trap/Baseline —-— 70% -- - 55% -

Reduction with Trap - 30% - -= 45% -

%Factors for 64 and 80 km/h are 0.43 and 0.67

cValue obtained from exprapolation to 0 miles

Regeneration attempt using throttling only. Inlet at 580°C (1080°F) and outlet at 575°C (1070°F)
dand 3.5% oxygen

Regeneration attempt using partial throttling and propane. Inlet at 570°C (l060°F) and outlet at
630°C (1170°F) and 3.0% oxygen

Regeneration attempt using throttling only. Inlet at 590°C (1100°F) and outlet at 590°C (1100°F)
and 3.5% oxygen



non-catalyzed axial-flow W.R. Grace trap), and had no significant effect

on CO, NO, or fuel consumption, Particulates were reduced approximately
45 percent.

The regeneration attempts had only a minimal effect on exhaust
backpressure. The initial attempt was conducted in the same manner as used
with the previous regenerations on the non-catalyzed traps. This method
involved throttling the intake air to attain a trap inlet temperature of
about 600°C (1100°F) with over three percent oxygen in the exhaust. The
absence of a definite temperature rise in the exhaust during the attempted
regeneration, along with lack of decrease in exhaust backpressure, indi-
cated that regeneration did not occur.

Propane injection, along with slightly less throttling, was
utilized in the second regeneration attempt. This regeneration appeared
to be only slightly more effective than the first, with an apparent small
reduction in exhaust backpressure,

Since the ends of this trap were not flat and perpendicular to
the cylindrical axis, there was some concern that poSsibly leakage could
have occurred to account for the results obtained. Therefore, the trap
was disassembled and carefully examined. The clean appearance of all
three gaskets involved in this assembly indicated that no leakage had
occurred. The trap was reassembled, additional distance was accumulated,
and regeneration was attempted. As with the previous attempts, however,
this regeneration attempt was not successful.

Examination of the trap showed that some of the pores on the
exterior surface, downstream of the inlet, were plugged. It appeared that
stratification of the exhaust flow may have occurred in the trap; resulting
in nonuniform loading of the particulate and/or nonuniform heating during
regeneration. The trap was reassembled and reinstalled onto the car, and
after and additional 120 kilometers, another regeneration was attempted.

On the basis of exhaust backpressure, regeneration was not successful.

7. W.R. Grace Noncatalyzed Radial-Flow Trap

A W.R. Grace noncatalyzed particulate trap was mounted into one
of the containers previously fabricated by Walker Manufacturing. This
trap was then installed on the Mercedes (Car 61) and was subjected to a
series of evaluations. In previous evaluations, a W.R. Grace radial-flow,
catalyzed particulate trap did not regenerate in several attempts. These
evaluations, with the noncatalyzed trap, were to determine whether or not
a radial-flow, noncatalyzed particulate trap would regenerate, and if not,
to attempt to determine the reason.

This particulate trap was the same size as the catalyzed trap
described in the preceding section of this report, a hollow cylinder
approximately 110 mm OD and 50 mm ID by 200 mm long. It was designed for
the exhaust flow to enter at the outside diametrical surface and exit from
the inside diametrical surface.
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The results of the evaluations with this trap are summarized in
Table 15. This trap reduced particulate by approximately 50 percent, and
had essentially no effect on HC, CO, NOx, or fuel consumption. Regeneration
did not occur even though the inlet and exit temperatures were sufficiently
high, based on previous regenerations with other traps. Maximum temperatures
attained during regeneration attempts were 610°C (1130°F) inlet and 593°C
(1100°F) outlet, with over three percent oxyden in the exhaust.

By installing a thermocouple downstream of the inlet of the trap
at T,, it was determined that a significant temperature stratification was
occurring. The temperatures during a regeneration attempt were as follows:

«‘)( V77777 %_
\K//////// /
I -

2

Temperatures During Regeneration Attempt

Ty T2 T3

°C 610 488 593
°F 1130 210 1100

The temperature at T, was only 488°C (910°F), which is below the ignition
temperature of the carbon particulate. Also, upon disassembly, the trap
visually appeared to be more heavily loaded with particulate at the down-
stream end than at the upstream end.

It is possible that the following phenomena were occurring with
this trap configuration:

* The larger particles tend to separate out of the flow and
continue toward the downstream end of the trap. This results
in heavier particulate loading at the downstream end of the
trap.

* The flow rate through the downstream end of the trap is lower,
and the wall quenching area is relatively large for those
exhaust gases reaching the downstream end. This results in
significant temperature reduction at downstream.
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TABLE

15. W.R. GRACE NONCATALYZED RADIAL-FLOW TRAP 1980 MERCEDES BENZ 300SD

Exhaust
B.P. at 9; Emissions, g/km Fuel
Test Description km/h, kPa HC CO NOx Part. /100 km
- Baseline w/o trap 5 0.10 0.56 1.05 0.25 10.1
- 11 km 10
6191C1 40 km 13 0.12 0.59 1.10 0.14 10.4
6191C2 138 km 15 0.09 0.57 1.03 0.12 10.2
-— 200 km 17
- Regen., Attempt 17
-- Regen. Attempt 17
Average with Trap - 0.11 0.58 1.07 0.13 10.3
Trap/Baseline —_ — - - 50% -
Reduction with Trap - - - - 50% -
SStapilized trap inlet temperature was about 315°C (600°F)



* In the regeneration attempt, the required regeneration tem-
perature is attained only at the upstream end of the trap and
within the interior cavity of the trap.

» Any regeneration that occurs at the upstream end of the trap
has essentially no effect on the temperature at downstream.

The final evaluation conducted with this trap was to see if regen-
eration could be accomplished by reversing the flow through the trap.
During this regeneration attempt, however, a longitudinal fracture occurred
in the trap. This probably resulted from the combination of the pressure
and thermal stresses that occurred within the trap under this condition.

In summary, this W.R. Grace trap had reasonably good particulate
control with low initial backpressure. Some development is required with
the overall system, however, to obtain uniform flow, uniform particulate
loading, and uniform temperature distribution over the entire surface of
the trap.

8. Summary of Trap Evaluations with the Mercedes

Three of the traps evaluated reduced particulate emissions by 75
percent or more. With one of the three, however, the increase in exhaust
backpressure was considered to be excessive. Two versions of a fourth trap
configuration had relatively low exhaust backpressure, but the reduction in
particulate emissions was not sufficient to enable meeting the level of the
1985 particulate standard with this particular vehicle. None of the traps,
catalyzed or noncatalyzed, had any noticeable effect on CO emissions, but
two of the traps reduced hydrocarbons. High exhaust backpressure appeared
to result in some effect on NOy emissions and fuel consumption with the
car tested.

The results are briefly summarized as follows:

Initial Exhaust

Particulate, Backpressure at
Exhaust Configuration g/km 97 km/h, kPa
Standard 0.124% -
Baseline w/o Trap 0.25 5
Corning Non-Cat. 0.05 10
Texaco Non-Cat. 0.06 21
W.R. Grace Axial Non-Cat. 0.06 43
W.R. Grace Radial Non-Cat. 0.13 10
W.R. Grace Radial Cat. 0.14 11

8Standard for 1985
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Based on the results of these initial evaluations, it appeared that the

Corning and the Texaco particulate traps were acceptable candidates for
additional evaluations.

D. Evaluations with the Oldsmobile Delta 88 - Car 62

The 1980 Oldsmobile Delta 88, with a naturally-aspirated diesel engine,
was utilized in evaluating a number of different fuels, engine modifications,
and particulate traps.

1. Summary of the Results

Average results, for the primary evaluations conducted with the
Oldsmobile, are given in Table 16. The odometer reading on this car was
approximately 4000 miles at Test Series 62TU and below 6000 miles at the
final Test Series. Significant reductions in particulates were obtained
with two of the fuels evaluated and with the two particulate traps. In
addition, decreased emissions of HC and CO were obtained with the No. 1
diesel fuel and the two catalyzed particulate traps evaluated. The other
methods and systems evaluated, with one possible minor exception, did not
have any apparent effect on emissions or fuel consumption. The 1985
particulate standard, 0.124 g/km, was met only with one of the particulate
traps.

Difficulties were encountered in the attempts to regenerate the
Corning catalyzed trap, and satisfactory regeneration of this trap was not
achieved. With the Johnson Matthey JM-13 catalyzed trap, the temperature
required to initiate regeneration, appeared to be somewhat lower than
with any of the other particulate traps evaluated in this project.

2. Baseline Evaluations and Baseline Checks

Baseline evaluations were conducted before and after the tune-up
at 6500 kilometers, and baseline checks were conducted before each group
of control system evaluations. Average values for these baseline results
are summarized on the following page.

Since large variations in HC occurred (0.27 to 0.43 g/km) in these
baseline evaluations, and there were sufficient evaluations around each group
of control methods, a separate baseline value has been calculated for each
group of control methods. Baseline values, utilized in the tables for making
comparisons with the control systems results, were calculated using an
average of the baseline tests before and after (or in a couple of instances,
nearest to the evaluation of) each group of control methods.
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TABLE 16. EMISSIONS RESULTS WITH THE OLDSMOBILE DELTA 88 - Car 62

Test Emissions, g/km Fuel d
Series Description HC CO NOx Part £/100 km Effect Produced
62TU After Tune-Up 0.32 0.74 0.75 0.28 11.5
Initial Baseline Check 0.30 0.79 0.77 0.30 11.2
Final Baseline Check 0.30 0.89 0.87 0.32 12.0
Average Overall Baseline Average 0.34 0.82 0.77 0.29 11.2
Average Fuels Baseline® 0.36 0.80 0.75 0.28  11.1
62F2 No. 1 Diesel Fuel 0.21 0.66 0.80 0.23 11.2 Decreased HC, CO & Part.
62F3 Shale 0il DFM Low S. 0.40 0.81 0.75 0.23 11.1 Decreased Part.
62F4 10% 1-Butanol in No. 2 Diesel 0.41 0.89 0.74 0.25 11.3 Possible Decrease of Part.
Average Road Draft Baseline® 0.40 0.83 0.76 0.28  11.1
6251 Road Draft of Crankcase 0.39 0.79 0.81 0.29 11.1 No Apparent Effect
6252 Carbon Canister in Crankcase Vent 0.34 0.80 - 0.27 11.3 Decreased HC
Average Vent Filter Baselinea 0.44 0.88 0.77 0.29 11.2
6253 Crankcase Vent Filters Removed 0.43 0.89 0.76 0.30 11.5 No Apparent Effect
. . a b b
Average TRW Rings Baseline 0.36 0.81 0.74 0.27 11.3
6261 TRW Elastomer Rings 0.40 0.82 0.71 0.28 11.4 No Apparent Effect
Average Trap Baseline® . 0.30 0.89 0.87 0.32 12.0
6271 Corning Catalyzed Trap 0.18 0.43 0.63 0.08 11.6 Decreased HC, CO, NOy & Part.
Average Trap Baseline® c 0.30, 0.89 0.87 0.32 12.0
6281 Johnson Matthey Catalyzed Trap 0.09 0.27 0.78 0.14 11.7 Decreased HC, CO, NOy & Part.
zAverage of baseline check runs before and after the fuels or system evaluations

There were variations in the individual values
Without EGR (EGR was disconnected to enable installation of a throttle in the intake)
Less than ten percent change in emissions described as "No Apparent Effect"
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Emissions, g/km Fuel

Baseline?® HC CO NOx Part. 2£/100 km
After 6500 km 0.39  0.87  0.75  0.32 12.2
After Tune~Up 0.32 0.74 0.75 0.28 11.5
Fuels® 0.34  0.79  0.77  0.03 11.2
Road Draft’ 0.39 0.8l  0.74  0.27 11.0
TRW Rings’ 0.43  0.86  0.77  0.29 11.3
After TRW Rings  0.27  0.74  0.72  0.26 11.4
Traps® 0.30 0.89 0.87 0.32 12.0
Durability® 0.25  0.78  0.87  0.31 11.7

%kach baseline consists of one to three individual tests.
Conducted before evaluation of the designated control method
Cor system

EGR disabled to enable installation of a throttle in the air
intake prior to this test.

Throttle removed and the EGR reconnected prior to this test.

In order to incorporate intake throttling on the engine for the
particulate evaluations, it was advantageous to disable the EGR system.
This appeared to result in some increase in NOy and in particulates.
However, after the throttle was removed and the EGR was reconnected, the
NO, and particulates did not decrease. Therefore, baseline NO, values had
apparently changed, or the EGR system was not functioning properly. Due
to the higher exhaust backpressure with the trap installed, higher EGR
rates will occur and should be taken into consideration if EGR is used
with particulate traps. Such higher rates of EGR could affect gaseous
and particulate emission rates and fuel consumption.

3. Fuels Evaluated
Three fuels were evaluated in the Oldsmobile, in addition to the
baseline No. 2 diesel fuels. An additional evaluation involved blending

of methanol into the baseline diesel fuel. The fuels evaluated include:

No. 2 Diesel Fuel used for Baseline Evaluations (EM~-408)

« No. 1 Diesel Fuel (EM~455)
e Low Sulfur No. 2 type fuel made from shale oil (EM-459)

« No. 2 Diesel Fuel plus 10 percent 1 -Butanol (EM-456)
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Chemical and physical properties of these fuels are given in Table 17. With
the exception of a lower initial boiling point and a lower flash point, the
No. 1 diesel fuel evaluated had properties very similar to the national
average. The low sulfur No. 2 type fuel had no measurable sulfur and a
relatively high cetane index. The other properties of this fuel were
generally between those for a No. 2 and a No. 1 diesel fuel.

TABLE 17. PROPERTIES OF THE DIESEL TEST FUELS

No. 1 Fuel No. 2 Fuel
1979 Baseline Low S 1979
Test ASTM  EM-455% Avg.P EM-408° EM-4599  Avg.P
Gracity, °API D287 42.8 42.5 36.3 38.1 35.3
Specific Gravity 0.812 0.843 0.834
Viscosity, ¢S D455 1.64 l.68 2.80 2.79 2,80
Sulfur Content, wt % D1266 0.06 0.07 0.28 0.00 0.26
Cetane Index D976 51.1 50.9 50.0 54.0 49.2
Distillation Temp., °F
Vol. Recovered D86 99.1 - 97.5 99.3 -
IBP 324 351° 373 362 381
10% 378 378 493 450 434
50% 430 426 506 504 507
90% 482 481 602 560 593
End Point 516 525 635 585 643
FIA, % D1319
Aromatics 15.4 - 32.7 25.8 -
Olefins 1.7 - 1.8 1.6 -
Saturates 82.9 - 65.5 72.6 -
Flash Point, °F D93 120 138f 178 178 167

H O 000 P

Minimum was 300°F
Minimum was 120°F

Gulf No. 1 Commercial Diesel Fuel
Diesel Fuel Oils, 1979, BETC/PPS-79/5, 12/79
No. 2 Emissions Test Fuel blended by Howell Refinery

No, 2 Low Sulfur DFM from Shale 0il Crude Stock D.F.S.C. No.
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Results of the evaluations with these fuels are summarized in
Table 18,

TABLE 18. RESULTS WITH VARIOUS FUELS IN THE OLDSMOBILE DELTA 88

EM-408 EM-455 EM-459 EM-456 EM-408
BL DF-1 Low S. 408 + 10% BL
Check, Low S. Shale 0il l1-Butanol Check,
Fl-384 F2C2&3 F3C2&3 F4C1&2 F1-5&6
HC, g/km 0.34 0.21 0.40% 0.41 0.39
CO, g/km 0.79 0.66 0.81 0.89 0.81
NOy, g/km 0.77 0.80 0.75 0.74 0.74
Part., g/km 0.30 0.23% 0.23 0.25 0.27
Fuel, 2/100 km 11.2 11.2 11.1 11.3 11.0

EM-408 - No. 2 Emissions Test Fuel blended by Howell Refinery

EM-455 - Gulf No. 1 Commercial Diesel Fuel
EM-456 - 10% l-Butanol in EM-408
EM~-459 - No. 2 Low Sulfur DFM from Shale 0il Crude Stock

a_ .
Difference between the runs was greater than 10%

Relative to the baseline check evaluations, all three of the other fuels
appeared to produce somewhat lower particulate emissions; reductions were

as much as 20 percent with the No. 1 and the zero-sulfur fuels. Also,

with the No. 1 fuel, HC and CO emissions decreased, and NO, increased.

With the fuel containing 10 percent l-butanol, CO emissions and (apparently)
fuel consumption increased. The volumetric heating value of this fuel blend
is 98 percent of that for the No. 2 diesel fuel. Therefore, fuel consumption
would be expected to increase by about two percent with this blended fuel.

A change of two percent, however, cannot be determined with statistical
significance using only duplicate evaluations.

Operating difficulties occurred with the Oldsmobile at the start
of evaluations with the No. 1 diesel fuel. The results of the initial
evaluations with the No. 1 fuel were significantly different from what was
expected. Therefore, tests were conducted with the No. 2 diesel and these
results were significantly different from the initial baseline results.
The results of these evaluations, along with the initial baseline results,
are briefly summarized on the following page.
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No. 2 Diesel Fuel
Baseline Results Baseline No. 1
BL TU Check Fuel
HC, g/km 0.39 0.32 0.17 0.11
CO, g/km 0.87 0.74 0.64 0.61
NOy, g/km 0.75 0.75 1.07 1.08
Part., g/km 0.32 0.28 0.32 0.36

It was noted that the engine ran roughly during cold-start idle operation.
After checking the EGR system and the fuel supply system the car was returned
to the dealer for repair. The service department verified that the engine
was not idling properly, and examined the systems which could cuase this
problem. This servicing included checking the injectors. The problem
cleared up without their finding any specific cause. Subsequent tests

with the No. 2 fuel produced results which were in good agreement with

the initial baseline results. Results given in Table 18 are from evalu-
ations conducted after this problem cleared up.

Diesel-Methanol Blend - Methanol was added into the fuel system
of the Oldsmobile just prior to the injection pump. The diesel-methanol
mixture then passed through the transfer pump, which should assure reasonably
good blending of these nonmiscible liquids. With the car operating at a
steady 72 kilometers per hour (45 mph), methanol was added until engine
operating was noticeably changed. Such change was based primarily on engine
roughness. The methanol flow rate was then decreased until smooth engine
operation was reattained. This process was repeated several times to assure
that the engine roughness repeatedly occurred at the same methanol flow rate.
This rate was then defined at the "maximum amount" of methanol that can be
added without readily apparent engine roughness. Optimization of engine
parameters, such as injection timing, was not conducted.

The emissions results without and with methanol, from ten minutes
of steady state operation, were as follows:

Values at 74 km/hr (45 mph)
Emissions, g/km Fuel Consump., £/100 km

Fuel Test HC CO NOyx Part, Diesel Meth. Diesel %
Diesel Avg. 0.06a 0.29 0.79 0.096 7.22 0 lOOb
Die. +Meth. Avg. 0.11 0.36 0.58 0.044 5.00 4.93 69
Diesel 6255-1 0.06 0.28 0.73 0.099 7.25 0 100
Diesel 62585-2 0.05 0.29 0.84 0.092 7.18 0 100
Die.+Meth. 625SCL O.llz 0.34 0.54 0.043 5.03 4.95 692
Die.+Meth. 62SSC2 0.11 0.37 0.62 0.044 4.98 4.90 69

ZBased on exhaust HC made up ot 86.6% and 13.4% H, by weight
Relative to runs with diesel fuel only
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The addition of the methanol increased hydrocarbons and decreased oxides of
nitrogen and particulates. The mixture supplied to the injection pump was

essentially half methanol and half diesel fuel. This mixture resulted in a
thirty percent decrease in the amount of diesel fuel consumed, based on the
measured fuel input ratio and fuel consumption calculated by carbon balance.

The next investigation was to determine the "maximum amount” of
methanol with the glow plugs left on continually. The glow plugs were found
to clear up minor roughness obtained with a five to ten percent increase in

methanol, over the previously discussed "maximum amount". Emissions were not
measured during this investigation.

4, Road Draft Evaluations

These evaluations involved modifications to the crankcase venti-
lation system. In the standard configuration, the crankcase fumes are vented
into the intake of the engine. Modifications evaluated included: venting
into the atmosphere, flowing through a carbon canister, and removal of the
crankcase ventilation filters from the system. These modifications are
described as follows:

Road Draft - The crankcase was vented into the atmosphere outside
of the test area, rather than into the intake of the engine.

Carbon Canister - A container filled with activated carbon was
installed into the vent tubing between the crankcase and the engine intake.
The portion of the container filled with 6 to 14 mesh activated coconut
charcoal was approximately 65 mm in diameter by 100 mm long.

Vent Filters Removed - Removal of the o0il separating filters that
are located in the crankcase ventilation system above the valve cover.

The crankcase vent system design on the Oldsmobile is such that the vacuum
in the intake, although slight, could possibly draw fresh air into the crank-
case under some conditions. With the road draft configuration, the crankcase
always remains under slight pressure and no fresh air can enter. Results of
these evaluations are summarized in Table 19,

Except for the apparent small decrease in HC with the carbon
canister and the apparent small increase in the HC with the vent filters
removed, changes in emissions and fuel consumption were generally within
normally experienced repeatability.

53



TABLE 19, RESULTS WITH ROAD DRAFT AND CARBON CANISTER IN CAR 62
1980 Oldsmobile Delta 88
EM-408 No. 2 Diesel Fuel

BL Road Carbon BL Crankcase
Check, Draft Canister Check Vent Filters
F1-5&6 51Cl&2 52C1 52-1 Removed
HC, g/km 0.39 0.39 0.34 0.40 0.43
CO, g/km 0.81 0.79 0.80 0.81 0.78
NO,, g/km 0.74 0.81 ND? 0.76 0.78
Part., g/km 0.27 0.29 0.27 0.28 0.29
Fuel, 2/100 km 11.0 11.1 11.3 11.3 11.2

Road Draft -~ Crankcase blowby exhausted out of test cell

Carbon Canister - Crankcase ventilation passed through activated
carbon

aNOX value was guestionably low at 0.68 g/km

Since it is possible for significant changes in organic extractables
to occur, even with the negligible changes in total particulates, large filter
samples were extracted. The results, along with previous baseline results,
are summarized as follows:

UDDS Filter Particulates, mg %
Test Cycle No. Total Extract Extract
Road Draft 6252C1 Cold -17 842 172 20.4
Hot -18 652 157 24.0
Composite 734 163 22.2
Baseline 62TU-~1 Composite 683 160 23.5

As shown, there was no significant difference in percent or organic extrac-
tables with the baseline and the road draft configurations.

5. TRW Elastomer Rings

The standard piston rings were removed from the Oldsmobile engine
and were replaced with piston rings obtained from the Ramsey Corporation, a
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subsidiary of TRW, Incorporated. Installation required reworking the ring
groove for the lower compression ring. Tests were run after about 130 kilo-

meters of break-in, a distance considered to be more than adequate by a
representative of TRW,

The results of the evaluations with the TRW elastomer rings are
summarized as follows:

Emissions, g/km Fuel,

Test Series Description HC co NOx Part. £/100 km
Average Associated Baseline 0.36a 0.81a 0.74 0.27 11.3
6261CX TRW Rings 0.40 0.82 0.71 0.28 11.4

a . o . C e
There were relatively large variations in the individual values

As shown, there were no readily noticeable changes in emissions with the TRW
elastomer rings.

The primary purpose of these rings is reported to be the elimina-
tion, or at least minimization, of blowby. Therefore, the effects could be
expected to be virtually equivalent to those obtained in the road draft
evaluations, where the crankcase blowby was exhausted into the atmosphere
rather than into the intake manifold. These results are summarized as
follows:

Emissions, g/km Fuel

Test Description HC CcO NOx Part. £/100 km
TRW Elastomer Rings 0.40 0.82 0.71 0.28 i1.4
Road Draft 0.39 0.79 0.77 0.29 11.3

The values for the TRW rings and the road draft evaluations were virtually
the same for all emissions, with the possible exception of NOX.

6. Corning Catalyzed Trap

A catalytic coating was applied to a Corning EX-47 (5.66 inches x
12.0 inches) substrate by Engelhard Industries (Order No. 80-099-05115, Unit H-
025504). This unit was installed into one of the containers fabricated by
Walker Manufacturing. The results of evaluations conducted with this unit
are summarized in Table 20.

Some differences were apparent in the trap baseline results relative
+o the initial baseline. At the time, it was assumed that the disabling of
the EGR was associated with the increase in NOy and CO in the trap baseline
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TABLE 20. CORNING CATALYZED TRAP 1980 OLDSMOBILE DELTA 88

Exhaust
B.P. at 9; Emissions, g/km Fuel
Test Description km/h, kPa HC CcO NOyx Part S04 £/100 km
62BL~X Initial Baseline - 0.39 0.87 0.75 0.32 - 12.2
62TU-X After Tune-Up B.L. - 0.32 0.74 0.75 0.28 - 11.5
. b b
- Trap Baseline 9 0.30 0.89 0.87 0.32 - 12.0
6271C1 42 km 15 0.21 0.56 0.63 0.07 0.003 11.5
6271C2 71 km 16 0.19 0.43 0.64 0.09 - 11.7
6271C3 124 km 20 0.14 0.29 0.60 0.08 0.006 11.7
- 154 km 22
Regeneration Attempt 28
Partial Regeneration 23
Average with Trap - 0.18 0.43 0.62 0.08 0.005 11.6

Reduction with Trap

- 40% 50% >15% 75%

aFactors for 64 and 80 km/h are 0.57 and 0.75

EGR disabled



tests. Subsequent evaluations, however, indicated that a baseline shift had
possibly occurred at some point. The basic conclusions, however, are not

affected by any such baseline shift within the range of the baseline values
obtained.

As the testing of the trap progressed,.HC and CO emissions decreased;
whereas NOy, particulates, and fuel consumption remained essentially constant.
With the trap installed, relative to baseline values, NOy decreased slightly
and particulates decreased by greater than 75 percent.

Sulfate emissions, with the trap, were approximately three milli-
grams per kilometer, It should be noted, however, that all exterior surfaces
of the core were coated with the precious metal catalyst. Therefore, it is
conceivable that sulfate could form on the inlet side of the trap and be
retained by the trap.

This catalyzed Corning particulate trap was loaded up to an exhaust
backpressure of approximately 25 kPa (100 inches of water), and a regen-
eration was attempted. In previous conversations with various EPA and industry
personnel, the impression received was that the temperature required to
initiate regeneration would be lower with a catalyzed trap than with a non-
catalyzed trap. This influenced the approach taken toward regeneration.

Initially, without the trap installed, the intake to the engine
was throttled and the exhaust was visually observed. The exhaust was not
readily visible at 34 kPa of intake manifold vacuum and became visible at
37 kPa. Therefore, 34 kPa was taken to be the probable useful limit for
regeneration. At 34 kPa the maximum temperature attained was 455°C (850°F)
and light-off of the trapped particulate did not occur. A short excursion
to 40 kPa produced a maximum temperature near 540°C (1000°F), again without
light-off. The trap and catalyst manufacturers (Corning and Engelhard)
were contacted to discuss regeneration. In each case, they accepted the
apparent finding that catalyzing did not significantly lower the temperature
required to initiate regeneration.

In a second regeneration attempt, propane was added into the exhaust,
through a multi-hole probe, prior to the catalyzed trap. To maintain some
consistency with the method previously used to regenerate the non-catalyzed
trap in the Mercedes, throttling to 30 kPa at 96 km/h was used along with the
addition of propane. Carbon monoxide was measured continuously during this
regeneration attempt. With the 30 kPa of throttling, the temperature after
the trap reached approximately 425°C, As propane was added, the trap temp-
erature increased until light-off of the trapped particulates occurred at
approximately 600°C. At this point (temperature stability had not been
reached when light-off occurred), and CO increased over an order of magnitude
and the temperature rapidly increased to greater than 800°C. The propane was
shut-off and the temperature began to decrease. A subsequent check at 96 km/h
showed that the exhaust backpressure has decreased from a pre-regeneration
value of about 28 kPa down to 22 kPa.
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Since complete regeneration of the trap had apparently not been
achieved, the process was repeated. The temperature was increased to over
660°C without achieving additional noticeable oxidation of the particulates.
The trap assembly was then removed and visually examined. The trap substrate
was uniformly dark gray on the entrance end and was uniformly light gray on
the exit end. Other than the dark coloration on the inlet end, there was no
build-up of particulates apparent.

7. Johnson Matthey Catalyzed Trap

A Johnson Matthey JM-13 catalyzed trap was evaluated on the 1980
Oldsmobile. This trap was received as a complete assembly from the supplier.
Application of this trap required only the installation of appropriate con-
nector flanges into the inlet and outlet of the trap.

The emissions and backpressure results, with the Johnson Matthey
trap, are summarized in Table 21. This trap produced average reductions of
55 percent for particulates and 70 percent for HC and CO. This trap did not
appear to have very significant effects on NOy and fuel consumption. The
exhaust backpressure and the change in backpressure with distance accumulation
were relatively low.

Regeneration was initiated at a trap inlet temperature as low as
400°C (750°F). The method used for these regenerations, however, was to run
the engine at full governed speed in neutral for 90 seconds. Based on the
exhaust backpressures after the regeneration, however, it appeard that com-
plete regeneration may not have been achieved. This trap, however, did not
reduce the particulate sufficiently for the vehicle to achieve the 0.124 g/km
(0.2 g/mi) level required by the standard for 1985. A representative of
Johnson Matthey stated that the 1980 Oldsmobile they had tested had lower
baseline emissions than the one we were using in this program. Even so,
however, he said that this trap should have reduced the particulate emissions
to values significantly below the standard. He indicated that this unit
appeared to be somewhat defective, and he agreed to provide a replacement unit.

In summary, this Johnson Matthey catalyzed trap produced relatively
large reductions of HC and CO and moderate reduction of particulates. Exhaust
backpressure produced by this trap was relatively low. 1In the evaluations
conducted, however, particulates were not reduced sufficiently to meet the
0.124 g/km level.

E. Evaluations with the Volkswagen Rabbit - Car 63

The 1980 Volkswagen Rabbit, with a naturally-aspirated diesel engine,
was primarily used to evaluate engine and fuel system modifications. These
modifications included: shutting off the engine at idle, a two-cylinder with
737 kg (1625 1b) inertia weight configuration, and a fuel dual-dual injection
system., An additional evaluation involved the blending of methanol into the
baseline diesel fuel.
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TABLE 21. JOHNSON MATTHEY CATALYZED TRAP 1980 OLDSMOBILE DELTA 88

Exhaust
B.P. at 9g Emissions, g/km Fuel
Test Description km/h, kPa HC CO NOx Part 2/100 km
62BL~X Initial Baseline - 0.39 0.87 0.75 0.32 12.2
62TU-X After Tune-Up B.L. - 0.32 0.74 0.75 0.28 11.5
. b b

6281-2 Trap Baseline 9 0.30 0.89 0.87 0.32 12.0

- 18 km 12
6281CL 40 km 13 0.11 0.23 0.75 0.14 11.8

- 97 km 13
6281C2 125 km 13 0.13 0.34 0.77 0.14 11.6

- 193 km 13

- 342 km 15

c

-= 90 sec at Gov, 15e

_— WOT Accel. 13
Reinsulation of Exhaust System

— 478 km c lSe

- 90 sec. at Gov. 14
6282C3 507 km 14 0.03 0.24 0.81 0.13 11.7
Average with Trap - 0.09 0.27 0.78 0.14 11.7
Reduction with Trap - 70% 70% - 55% -

fractors for 64 and 80 km/h are 0.52 and 0.73. Stabilized trap inlet temperature was about
225°C (490°F)

EGR system was disabled

With the system hot, and the transmission in neutral, the accelerator was pushed to the floor
and held for 90 seconds
dWith the system hot, a high-load WOT acceleration in each gear was performed
®Maximum inlet temperature was approximately 400°C (750°F)



1. Summary of the Results

Of the control configurations evaluated with the Volkswagen Rabbit,
only the dual fuel-dual injection system produced significant reduction in
particulates.

Shutting-off the engine at idle reduced particulate emissions and
fuel consumption by approximately five percent. The two-cylinder 740 kg
inertia weight configuration, as evaluated, resulted in higher particulates
and fuel consumption. With the dual-injection system, using methanol to
replace seventy percent of the baseline consumption of diesel fuel (in
2/100 km), particulate and NOy emissions were reduced by approximately
fifty percent. However, HC and CO emissions increased several hundred
percent, and fuel consumption, on the basis of heat content, increased
by more than ten percent.

2. Baseline Evaluations and Baseline Checks

Baseline evaluations were conducted before and after the tune-up
at 6500 kilometers (4000 miles), and baseline checks were conducted peri-
odically throughout the evaluations of the particulate control systems. The
odometer reading was below 6000 miles at the conclusion of these evaluations.
These baseline evaluations are summarized as follows:

Emissions, g/km Fuel
Baseline® HC co NOy  Part £/100 km

After 6500 km 0.15 0.58 0.74 0.22 6.5
After Tune-up 0.17 0.54 0.74 0.22 6.5
63TU-4 0.20 0.55 0.81 0.24 6.3
Idle Shut-off 0.17 0.56 0.80 0.23 6.0
Two-Cylinder 0.15 0.55 0.74 0.21 6.1
Averageb 0.17 0.55 0.76 0.22 6.2

aEach baseline consisted of one to three individual
tests
Excludes the values for the initial baseline after
6500 kilometers

A fourth test (63TU-4) was run, after tune-up, due to a significant
decrease in fuel consumption in the third test. The fuel consumption in the
fourth test was in agreement with that in the third test. Fuel consumption
in subsequent tests decreased by an additional amount. Therefore, it appears
that a baseline shift of about six percent in fuel consumption did occur.
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3. Engine Shut-0Off at Idle

This evaluation involved shutting-off the engine as the engine speed
approached idle, during the FTP evaluations, and restarting the engine about
two seconds prior to the next acceleration. For this evaluation, the shutting-
off and restarting was performed manually by the driver. Results of this
evaluation are summarized in Table 22. As illustrated by the data in Table 22,
the measured particulate and fuel consumption decreases appear to be in
agreement with projections based on time in mode at about five percent,

With HC and CO there was no apparent change, whereas the projection was an
eight percent decrease. NO, appeared to decrease by more than ten percent,
whereas the projection was a six percent decrease. It should be noted that
two tests do not constitute a statistically significant sample. Even so,
however, it appears applicable to conclude that reduction in particulates,
with idle shut-off, was relatively small.

TABLE 22. RESULTS OF IDLE SHUT-OFF WITH VW RABBIT

Idle Change, %
Shut-off® Baselineb Measured Projected
HC, g/km 0.17 0.17 N.A.C.C -8
CO, g/km 0.56 0.56d N.A.C. -8
NOy, g/km 0.68 0.80 ~14 -6
Part., g/km 0.22 0.23 -4 -5
Fuel, £/100 km 5.7 6.0 -5 -5

aAverage of two repeatable evaluations

Projection based on modal data from Final Report
EPA-460/3-79-008

N.A.C. designated No Apparent Change

NO, in the baseline checks was 8 percent higher than
in the averages of the before and after tune-up
baseline at 6500 kilometers

4. Two-Cylinder with Reduced Inertia Weight

The engine in the VW Rabbit was converted to a configuration having
only two operable cylinders. This was accomplished by removing the injectors
and deactivating the valves on two of the cylinders. The two injectors were
removed from the cylinders and were replaced with dummy injectors. The in-
jectors removed were allowed to inject into pieces of tubing from which the
injected fuel ran into a collection can. The valves on two of the cylinders
were deactivated by grinding the corresponding lobes off the camshaft. The
pistons in the two deactivated cylinders were not removed or modified.
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Firing order on the engine was 1-3-4-2, and cylniders 2 and 3 were
deactivated. This resulted in having one power stroke for each revolution
of the engine. The pistons were left in the deactivated cylinders to main-
tain dynamic balance. It should be noted, however, that this results in
retaining mechanical friction from the pistons operating in the two non-
firing cylinders.

Choices of inertia settings around 771 kg (1700 1lbs) were 737 and
794 kg. The 737 inertia was selected due to the difficulty experienced in
following the driving cycle with this two-cylinder configuration. Using
several assumptions, it was estimated that operating this engine on two
cylinders with 737 kg inertia is about the equivalent of operating the
engine on four cylinders with 1814 kg (4000 lbs) inertia. With the addi-
tional friction of the two non-power producing pistons, the equivalency
would probably still be greater than 1633 kg (3600 1bs) inertia.

The dynamometer power setting used was 3.7 kW (4.2 hp). This was
based on a ratio of 0.0048 kW per kg of inertia (0.0029 hp per pound), a
value found applicable to the VW and the Oldsmobile cars used in this project.

By remaining in each gear until the maximum safe engine speed was
reached, the FTP driving trace could essentially be followed, except for the
one high speed acceleration to 90 km/h. This, however, required operating
the engine at greatly different speeds than were required in the baseline
configuration. The shift points used were as follows:

Shift Out Car Speed, km/h

of Gear 4-cyl. 2-cyl.
1 15 24
2 25 44 a
3 40 N.A.
4 Final Gear --

4could not accelerate in 4th gear

The results of the two-cylinder evaluations were as follows:

Dist. at
Emissions, g/km Fuel 505 sec.
Configuration HC Co NOx Part, £/100 km km
Baseline Avg. 0.15 0.54 0.74 0.22 6.0 5.7
Two Cyl. Avg. 0.27 0.91 0.81 0.28 7.3 5.4%
Two Cyl. Malf.®  0.38 1.11 0.92 0.42 8.5 5.42

aDeviation from the baseline value was due to the inability to follow
driving trace above 50 mph

Test voided due to dynamometer brake malfunction. Test has been reported
to show effect of the increased load on emissions and fuel consumption
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The two-cylinder configuration resulted in increases in all emissions and
fuel consumption. This increase in probably related, at least in part, to
this significant amount of time at which the engine had to be operated at
maximum speed and load when in the two-cylinder configuration. As pre-
viously stated, the overall relationship of this system was estimated to

be equivalent to a 1814 kg (4000 1b) inertia car with a four-cylinder engine.

In converting a four-cylinder engine to a lesser number of oper-—
ating cylinders, there are several factors that should be taken into con-
sideration:

* There are two ways to simulate a two-cylinder engine with a
four-cylinder engine when the firing order is 1-3-4-2

Method 1 - Fire cylinders 1 and 4, .or 3 and 2

Method 2 - Fire cylinders 1 and 3, 3 and 4,
4 and 2, or 2 and 1

In either case, there is at least one compression stroke
occurring without an associated power stroke., One of the
methods could require balance weights (and possibly a larger
flywheel) and the other could require a significantly larger
flywheel. The power losses in the water pump, injection pump,
and drive system, and the losses due to the weight of the
vehicle on the dynamometer, will remain essentially constant.
Therefore, a two-cylinder modification will not necessarily
be fully representative of a well designed two-cylinder
automobile.

* Dynamometer horsepower setting is primarily a function of
vehicle frontal area. Horsepower setting should either be
based on the selected frontal area or on the horsepower
requirements with existing minicars.

* If the performance of the simulated car is to be equivalent
to that of the 1981 VW Rabbit, the inertia weight setting will
probably have to be 1000 pounds or less (0.5 x 90/70 x 2375 x 0.9).

+ performance characteristics could also be modified by changes
in transmission or axle ratios.

5. Dual Fuel-Dual Injection

This system consisted of the standard Bosch diesel injection system,
and an auxiliary injection system for methanol. For this auxiliary system,
the methanol injectors were mounted in the glow plug holes. A Lucas CAV
Minimec, four-plunger in-line pump (Model P5178/4E) was used as the methanol
punp. This pump is used in England on Ford York light-duty swirl chamber
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engines and has an injection advance curve almost identical to that of the
stock Bosch diesel pump. The injection rate (over 2.5 times that of the
Bosch pump) and the duration of this Lucas pump was consistent with the
expected requirements for using methanol in a swirl chamber engine.

This Lucas pump had a separate oil gallery for lubrication of all
moving parts, except for the plunger. With the concurrence of Lucas, straight
methanol (without any added lubricants) was used. No problems occurred with
this injection pump due to operating on straight methanol.

Selection of methanol injectors was primarily controlled by the
constraints of the space available. Stanadyne (Roosa Master) external-
opening poppet valve injectors with a 90° fuel inlet were selected. These
nozzles were designed by Stanadyne for use in swirl chamber engines. Pres-
sure transducers were installed in the diesel and methanol injection lines
to assist in tuning of the system. Photographs of the nozzles installed in
the cylinder head and of the entire system installed in the car are shown in
Figure 2.

In the dual fuel mode, the diesel pump is set at the rate
required for a slightly highexr than specified idle speed. Only a minimal
quantity of methanol is injected at idle. The throttle is connected to the
methanol pump, so vehicle operation is controlled by the rate of methanol
injection. The rate of diesel fuel injected per stroke is reduced somewhat
by the Bosch pump governor as the engine speed increases.

For good acceleration from low engine speeds, an idle fuel setting
resulting in 1000 to 1100 rpm was required. For all other operating con-
ditions, a lower diesel fuel injection rate was found to produce acceptable
performance. Best performance was obtained with standard diesel injection
timing and with the injection of the methanol at idle occurring 14 crank-
angle degrees after the diesel.

Since the glow plugs were removed to accommodate this modification,
cold-start evaluations were inappropriate. After several minutes of warm-up,
however, the car in the dual-fuel mode had good acceleration and driveability,
produced no visible emissions, and could readily follow the FTP driving cycle.
Performance, in fact, was subjectively equivalent to operation on diesel fuel.

This system, however, was not problem-free. During the initial
hot-start emissions test, the performance dropped off and the hydrocarbon
emissions peaked-out offscale. The problem was traced to failure of the
diesel injection pump. Failure of the pump was primarily attributed to the
increased side load on the pump pulley resulting from the increase in power
to drive the methanol pump. This factor is abstruse and was not foreseen
in the initial layout of the dual-injection system. It did not become
apparent until a careful analysis was made of the pump failure.
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Belt-Driven Alcohol Injection Pump Mounted
on the Vehicle

Modified VW Rabbit Diesel Head with Alcohol Nozzle and
Cylinder Pressure Transducer Installed

Figure 2. Dual-fuel modification of Volkswagen Rabbit Diesel

65



The diesel injection pump was replaced, and pulley adapters were
fabricated to drive the methanol injection pump directly from the engine
crankshaft. With the new diesel injection pump installed, HC and NOx emis-
sions increased about 50 percent and fuel consumption remained the same,
relative to the previous baseline values. A representative from Bosch
verified that the replacement pump was the correct model. He stated that
pumps installed at the factory are identified by an "005", whereas replace-
ment pumps are identified by an "007" and a "P" (the "P" designated that
special preservatives have been applied to increase shelf life). He further
stated that the pumps with an "005" and an "007" are identical in every
aspect. Several additional checks failed to uncover any specific cause
for this shift in emissions. Therefore, a new baseline was established
and the dual-fuel emissions evaluations were resumed.

Results of representative emissions tests over the UDDS cycle
(505 plus 867 of the FTP), with the engine warmed-up, are given in Table 23.
In dual-fuel operation, HC and CO emissions and fuel consumption increased,
and NOy and particulates decreased. Directionally, these results are as
expected, although some increases were greater and some decreased were
somewhat less than desired. Considering the required system compromises
and the limited amount of system optimization allotted to this task, the
results are considered to be quire promising. With dual-fuel operation,
the amount of diesel fuel used was reduced by 70 percent.

The two areas of primary concern are HC and fuel consumption, and
these will be discussed in some detail. Generally, the other emissions were
in apparent good agreement with other data; such as that obtained with a
Volvo TD-100C, evaluated in another project.(6) Results with the Volvo for
two 13-mode tests (01-03 and 06-01) were as follows:

HC CO NOx Part. Fuel
Dual Fuel/Diesel 140% 310% 45% 45% 104%*

*105% when adjusted for differences in maximum power

It should be noted that the Volvo had undergone an order of magnitude more
development and optimization toward operation over the respective test
procedure and that the l3-mode and FTP tests are not directly comparable.
With these qualifications, it appears that the results for the two different
engines were similar.

Reductions in HC and fuel consumption would be expected by the
following modifications to the VW Rabbit:

* Optimization of the methanol injection location and direction

* Optimization of the diesel pilot injection system

* Optimization of injection timing and duration over the speed
and load range of the engine

* Optimization of the compression ratio
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TABLE 23. HOT-START RESULTS WITH DUAL FUEL-DUAL INJECTION VW RABBIT
Grams Fuel, grams
Portion of Emissions, g/km Total g Equiv.
FTP Cycle Fuel HC co NOy Part. CO» as COp Diesel Meth. Diesel
505 D 0.22 0.60 0.81 0.15 204 913 298 0 298
768 D 0.23 0.65 0.85 0.15 1051 1062 346 Q0 346
UDDS D 0.22 0.63 0.83 0.15 1955 1975 644 0 644
505 D+M 0.81 2.30 0.30 0.10 963 999 86 599 357
867 D+M 0.96 2.03 0.42 0.08 1101 1139 104 649 397
UDDS D+M 0.89 2.16 0.37 0.09 2064 2138 190 1248 754
D+M/D 400% 340% 45% 60% - 114%b 30% —— 117%
D/D Baseline® 125~140% 80-95% 90-95% 65-70% - 96-100% 96-100% -- -

aTotal C from HC, CO and COy
Adjusted for total BTU content of the hydrocarbon portion of the fuel for the diesel
plus methanol evaluations (1.054 Factor)
Values in current test with diesel compared to range of values in the baseline tests



Other possibilities are:

+ Effect of a glow plug on warmed-up operation
* Design of the prechamber

Some of the above could also affect particulate emissions. The level of
effort allotted to these dual-fuel evaluations, however, did not allow for
extensive optimization.

Some of the known contributors to the increase in fuel consumption,
over the UDDS cycle, are as follows (values are approximations):

* Increase in diesel flow rate at idle 2.5%
* Higher HC and CO emissions 2.5%
* Power to drive methanol injection pump 2.5%

Total from sources listed above 7.5%

The increase in heat input with dual-fuel operation was about 15 percent, and
approximately half of that can be accounted for by the three contributions
listed.

Characteristics of the system, the installation, the adjustments
made, and the test results are briefly resummarized as follows:

* Glow plugs were removed and alcohol injectors were installed
in their place

* Start of injection was set to provide best compromise over
speed and load range

* Maximum alcohol injection rate was set to give an acceleration
rate equivalent to that obtained with diesel between 48 and 97
km/h (30 to 60 mph).

* A constant diesel pilot injection pump setting was utilized.
With dual-fuel (diesel pilot and methanol primary). relative
to diesel only, HC and CO emissions and total fuel consumption
increased, and NOy and particulate emissions decreased. Con-
sumption of diesel fuel decreased by 70 percent.

6. Diesel-Methanol Blend

A determination of the maximum percentage of methanol that can be
utilized, and still produce satisfactory operation at a steady-state condition,
was conducted with the VW Rabbit. BAbove this "maximum amount," engine roughness
became noticeable. The methanol was introduced into the fuel supply line at
the entrance to the injection pump assembly. The results with and without
the addition of methanol were as follows:
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Values at 64 km/hr (40 mph)

Emissions, g/km Fuel Consumption, £/100 km
Fuel HC CO NOx Part Diesel Meth. Die.%
Diesel Fuel 0.07 0.26 0.40 0.10 4.17 0] 100
Diesel & Methanol 0.24 0.52 0.44 0.15 3.71 1.07 89*

*Relative to initial run with diesel fuel only

Addition of 1.07 %£/100 km of methanol decreased the consumption of
diesel fuel by 0.46 2/100 km/ This amounts to an 11 percent reduction in
diesel fuel by addition of the "maximum amount" of methanol, without readily
apparent engine roughness. Assuming lower heating values of 44.2 kJ/g
(19,000 Btu/lb) for the diesel fuel and 20.0 kJ/g (8,600 Btu/lb) for methanol,
there was only a few percent difference in total energy input per kilometer
between the two fuels. HC, CO, and particulate emissions increased with the
addition of the methanol.

F. Water Injection in a 1981 Mercedes - Car 64

A 1981 model Mercedes-Benz 3008D, with experimental EGR and water
injection systems, was obtained from Mercedes-Benz. In this car, the water
is injected into the intake prior to the turbocharger, at flow rates
scheduled by an electronic control unit. An adjustable control on the
electronic unit enabled changing the rate of water injection.

Initially, the car was evaluated as received, without the water injection,
to verify that no significant changes occurred during shipment. The results
of these evaluations are summarized as follows:

Data Emissions, g/km Fuel
Source Test HC CO NOx Part. £/100 km
Mercedes PTP 0.16 0.70 0.62 0.19 9.4
SwRI FTP 0.23 0.63 0.65 0.23 9.7
SwRI/Mer. 145% 90% 105% 120% 103%
Mercedes HFET 0.11 0.73 0.42 - 8.1
SwRI HFET 0.13 0.47 0.40 - 8.1
SwRI/Mer. 120% 65% 95% —— 100%

As shown, the NO, and fuel consumption values agreed within plus or minus
five percent between the two laboratories. The CO was somewhat lower, and
the HC and particulates were higher in the results obtained by SwRI.
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The results with water injection, at a rate of 60 to 70 percent of the
fuel flow, are shown as a percentage of the baseline values in Table 24.

TABLE 24. EFFECT OF WATER INJECTION ON EMISSIONS

Data Water Injection/Baseline, percent

Source Test HC Co NOy Part Fuel
Mercedes FTP 92 107 71 113 100
SwRI FTP 93 135 76 108 104
Mercedes HFET 87 71 83 —— 100
SwRI HFET 92 123 80 —_— 107

With water injection, the reduction in HC and NOx and the increase in parti-
culates were consistent between the results obtained by Mercedes and SwRI.
The CO emissions and fuel consumption increased with water injection at SwRI
and remained essentially the same or decreased at Mercedes. It should be
noted that these fuel consumption increases at SwRI are based on the results
of one test for the HFET and two for the FTP.

In these evaluations with this water injection system, particulates
increased approximately ten percent, and the hydrocarbons decreased by an
equivalent amount. The relatively samll changes in carbon monoxXide and fuel
consumption are not considered to be of any major significance. Oxides of
nitrogen were reduced by 20 to 30 percent with water injection.

A series of hot-start evaluations were then conducted to determine
whether the water setting used was optimum, and to determine the effect of
water injection on fuel consumption. The actual water flow rates were not
essential to optimization and were not determined. Results of these hot-
start emissions tests, over one UDDS, are summarized in Table 25.

Based on the data in Table 25, the optimum water flow setting was
somewhere between 2.5 and 7.5 on the control knob. Also, a 2.5 to 5.0
setting produced emissions which were similar to those obtained with the ,
control set on "automatic." Therefore, the water flow rate with the control
set on "automatic" appears to be a good compromise between water flow rate
and reduction of NOy, emissions. At the 2.5 and 5.0 settings, the average
reduction in NOy were 25 and 30 percent. These values are within the range
of the reductions obtained with the control set on "automatic" in the hot-
strat and cold-start evaluations. In the hot-start tests at the 5.0 setting,
HC increased by about 30 percent and CO by about 20 percent. In the previous
cold-start tests, there were no significant changed in HC. Based on the
results of this series of hot-start tests, water injection did not have any
significant effect on fuel consumption.
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TABLE 25. HOT-START UDDS WATER INJECTION EVALUATIONS

NOyx as %
Test Water Emissions, g/km Fuel, of "Off"
No. Setting? HC Cco NO,, 2/100 km Value
6440H1 Autom. 0.17 0.70 0.47 9.25 70
6449H1 Autom. 0.17 0.64 0.49 9.33 75
64H0-1 Off 0.14 0.60 0.64 9.09 -
64H1C1 0 0.14 0.55 0.63 9.13 100
64H3C1 2.5 0.17 0.64 0.50 9.18 75
64H5C1 5 0.19 0.70 0.45 8.95 70
64H7CL 7.5 0.19 0.73 0.42 9.00 65
64H9C1 10 0.18 0.71 0.44 9.28 65
64H5C2 5 0.17 0.66 0.47 9.12 70
64H0-2 Off 0.13 0.57 0.68 9.18 --
644XH2 2580 0.15 0.65 0.56 - 85

a4 Setting based on control knob fully counter clockwise at 0 (no water) and
fully clockwise at 10.

b water flow rate by volume as a percentage of the fuel flow rate.

At a composite water flow rate of about 25 percent of the fuel flow
rate, NO, was reduced 10 to 15 percent. This data point further verifies
that a substantial water flow rate is required to obtain a substantial
reduction in NO, emissions.

Not shown directly by these data is that the measured reduction in cal-
culated NOy emissions at high water flow rate is significantly affected by
the humidity within the dynamometer test cell. If water injection becomes
a viable method for controlling NO, emissions in diesel cars, the question
of appropriate humidity correction factors should be evaluated. This
subject is discussed in Appendix A-2.

Filters were extracted from tests with and without water injection (in
automatic mode), to.determine whether water injection affected the amount of
organic extractables. The results are summarized as follows:

‘ Water Particulates Organics,

Injection g/km Percent*
6441-2 No 0.226 9.3
6441C2 Yes 0.241 9.5

*Based on the extraction of 500 mm by 500 mm
Paliflex filters
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With water injection, the percent of organic extractables was essentially
the same as without water injection. The amount of extractable organics
increased in essentially direct proportion to the increase in total parti-
culates. Therefore, it appears that a nominal 25 to 30 percent reduction
on NOy was attained, using water injection, with a nominal ten percent
increase in total and organic particulates.

G. Organic Extractables

A primary interest in this study was reduction of the amount of organic
extractables. The organic extractable portion of the particulate produces
a positive response in BAmes evaluations.

Results of all data from organic extractions conducted in this project
(including those from the following section on trap durability) are summarized
in this section. All data presented are from extractions of 500 mm by 500 mm
(20 inch by 20 inch) Pallflex filters using methylene chloride as the solvent.
A milligram per kilometer value has been calculated using the particulate
rate derived from 47 mm Pallflex filters along with the fraction of extrac-
tables derived from the 500 mm Pallflex filters.

The results of the organic extraction data are given in Table 26. The
cars are identified as follows:

Car Year and Description
61 1980 Mercedes-Benz 300SD
62 1980 Oldsmobile Delta 88
63 1980 Volkswagen Rabbit
64 1981 Mercedes-Benz 300SD
65 1981 Datsun Maxima

To facilitate review, these data have been reformatted, and the results are
given in Table 27. There are two findings of primary interest derived from
these data.

One finding is that the percent of extractable organics with the two
Mercedes 300SD cars was only about one-third that of the other three cars
evaluated. The Mercedes in the baseline configuration emitted organic
extractables at a rate similar to those of two of the other cars with parti-
culate traps.

Another finding was that there did not appear to be any relationship
between the efficiency of a trap for removal of total particulate and for
removal of organic extractables. In fact, it appears that all of the traps
evaluated had similar efficiencies for reduction of organic extractables.
Catalytic treatment appeared to have no effect on organic extractables.
Metal mesh trapping media, however, did appear to be somewaht more effective
than the ceramic substrates for reducing organic extractables. This finding
has a number of potentially significant implications, and could be worthy
of additional evaluation.
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TABLE 26. SUMMARY OF ORGANIC EXTRACTION DATA

Particulates, mg/km Percent

Car Configuration Total Org. Ext.2 0.E.2
61 Baseline 220 18 8
Corning Trap 40 8 20
Texaco Trap 70 4 5
W.R. Grace-Non Cat. 130 i0 8
Durability w/o Trap 270 17 6
Durability-Corning Trap 27 4 14
62 Baseline 280 65 24
Corning Cat. Trap 80 17 21
Johnson Matthey Trap 140 11 8
63 Baseline 220 65 29
64 Basgeline 230 21 9
Water Injection 240 22 9
65 Baseline 160 45 28
NGK Trap 40 12 30

a .
Organic Extract

TABLE 27. REGROUPED ORGANIC EXTRACTION DATA

Particulates, mg/km Percent
Car Configuration Total Org. Ext.2 0.E.2
61 Baseline 220 18 8
62 Baseline 280 65 24
63 Baseline 220 65 29
64 Baseline 230 21 9
65 Baseline 160 45 28

Percent Removalb

Configuration Total Org. Ext.
Corning Trap-Initial 80 55
Corning Trap-Durability 90 75
NGK Trap 75 75
Texaco 70 80
Corning Catalyzed Trap 70 75
Johnson Matthey Trap 50 85
W.R. Grace-Non Cat. 40 75

aOrganic Extract
Percent reduction relative to respective baseline value
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VI. SYSTEM OPTIMIZATION AND DURABILITY TESTING

Particulate traps were selected to undergo durability evaluations.
System “optimization" involved only those "preparations" necessary to enable
conducting durability evaluations of the particulate traps. The durability
testing involved distance accumulation on the road, with the trap mounted
on a vehicle, All regenerations were conducted in the laboratory with the
vehicle operating on a chassis dynamometer.

A total of four different particulates traps were considered for eval-
uation in this project task. Included were two metal mesh traps, a Johnson
Matthey catalyzed and a Texaco noncatalyzed; and two noncatlyzed ceramic
substrates, a Corning and a NGK. Examples of diesel particulate traps
evaluated are shown in Figure 3.

A. Durability Criteria and Preparation

The durability goal was 80,000 kilometers (50,000 miles) of distance
accumulation with the particulate trap mounted on a vehicle. Distance
accumulation was to be accomplished in operation on the rpad. The regen-
erations could either be performed on the road or in the laboratory, as
appropriate.

The purpose of the durability evaluation was primarily to determine
if traps could remain effective over 80,000 kilometers of operation. It
was recognized early that development of an automatic, road-worthy regen-
eration system was beyond the scope of this project. Therefore, no attempt
was made to regenerate the traps during operation on the road.

Regenerations, however, were to be performed with the trap remaining
on the vehicle. BAlso, a regeneration method that was self-contained on
the vehicle was preferred to methods requiring external inputs for obtaining
the trap temperature needed for regeneration.

Preparation of the ceramic traps for durability initially involved
assembly of the trap substrate into the container. A minimum of one con-
tinuous layer of 3M Interam Heat Expandable Ceramic insulation (Part No.
Wz7311, 1050 g/mz, BT 212, Lot No. 9001, Roll No. 8) was wrapped around the
ceramic substrate prior to installation into the container. The criteria
used was a tight fit that barely allowed insertion of the substrate into
the container using a moderate force applied by hand. A gasket material
obtained from Walker Manufacturing Company, consisting of woven wire sur-
rounded by heat resisting fibers, was used to seal and cushion the entrance
and exit of the substrate in the container.. The prelocad in these end gaskets,
upon closure of the container, was controlled such that total collapse of
these gaskets was nearly attained. This resulted in the substrate being
securely held in place with no appreciable radial or axial preload. All
metal mesh particulate traps evaluated were received at this laboratory as

complete assemblies.

75



Trap Container After 80,000 Kilometers

Figure 3. Examples of diesel particulate traps
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The outside of the trap container was then insulated with two layers of
a ceramic fiber insulation (WRP~A-AQ FELT made by Refactory Products Company)
and protected by a thin sheet metal covering, The exhaust pipe from the
engine to the trap was also insulated. The traps were mounted under the
front floorboard of the vehicles. After mounting the trap in the exhaust
system on the vehicle, supports and a protective shield under the trap were
fabricated, as appropriate. Minimum road clearance of the cars was gene%ally
reduced with a trap installed.

Following installation of the trap, efforts were expended toward
developing a method for‘satisfactory regeneration. Based on the previous
experience in the particulate emission control task of this project,
throttling of the intake air was the method of choice. With the two
systems that completed a significant amount of distance accumulation in
this durability testing task, throttling of the intake air provided satis-
factory regeneration.

B. Johnson Matthey Particulate Trap

A decision was reached to initiate durability evaluation of a Johnson
Matthey catalyzed metal mesh trap on the 1980 Oldsmobile Delta 88 diesel.
The trap evaluated in the particulate emission control task was modified by
Johnson Matthey to increase trapping efficiency. The EGR system on the
Oldsmobile was to remain operable for this durability evaluation,

The Johnson Matthey trap utilized radial flow of the exhaust through
the catalyzed metal mesh filter. A relatively small amount of alumina was
reportedly used.

The replacement trap was received from Johnson Matthey, and the results
of the initial (zero distance) baseline test on the Oldsmobile, with and
without the trap installed, are summarized as follows:

Emissions, g/km Fuel
Condition HC Cco NOyx Part. 2/100 km
Without Trap 0.25 0.74 0.90 0.265 11.65
0.24 0.71 0.85 0.304 11.56
0.25 0.73 0.88 0.28 11.6
With J-M Trap 0.05 0.20 0.80 0.106 11.68
0.06 0.19 0.75 0.113 11.72
0.06 0.20 0.78 0.11 11.7

Particulate emissions with this particulate trap were lower than with the
previous unit, and were below the level of the 0.124 g/km standard. Other
emissions and fuel consumption, both with and without the trap, are in
agreemeént with results previously obtained.
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Difficulties were experienced in the regeneration attempts with this
trap. Initial regeneration attempts utilized the 90-seconds-at-WOT-in-
neutral method that was recommended by the representative from Johnson
Matthey. The loading of the trap and the regeneration attempts are de-
scribed as follows:

Exhaust
Backpressure Regeneration
Distance at 64 km/hr, kPa Temperatures, °C
On trap, Before After
Condition km Regen. Regen. Inlet Outlet
Without Trap - 5 - —_ —_—
Initial with Trap 0 7 —_— —_— —
After First Rest 55 8 - _ _
After Final Test 250 10 - - —_—
190 km on Road 450 17 15 420 415
3 min WOT in neutral 465 15 12 480 500
90 km on Road 575 20 - . —_—
6 min WOT in neutral 575 20 12 530 560
90 km on Road 685 24 N.A. "See Text"

As illustrated by these data, good regenerations were not obtained.

Effort was directed toward achieving good regeneration. At first, the
trap temperature was increased by maintaining the WOT in neutral for six
minutes, rather than three minutes. It should be pointed out that the temp-
erature halfway down the outside of the cylindrical substrate was consistently
about 50°C lower than the temperature at the trap inlet. After complete re-
generation was not achieved by extending the WOT in neutral, the two methods
previously recommended by the representative from Johnson Matthey were com-
bined in an attempt to achieve the temperatures necessary for complete
regeneration. The procedure used was: run at WOT in neutral for 4 minutes
to get the trap warmed-up, put transmission into drive and WOT accelerate
to highway speed, and then repeat if temperature traces indicated that a
good regeneration had not been acheived. Immediately after backing off
from the WOT acceleration, however, a catastrophic temperature rise occurred
within the trap. The trap outlet temperature exceeded the 1000°C fullscale
temperature on the.recorder, resulting in significant meltdown of the trapping
material and "burning” a hold through the trap container.

The Johnson Matthey trap damaged during the attempted regeneration was
returned to Johnson Matthey. The representative from Johnson Matthey indi-
cated that the damage experienced was the most severe he had seen. He
stated that the use of an air pump, to provide additional air at conditions
above about two-thirds of maximum throttle, should eliminate the recurrence
of the situation we had experienced. He also stated that the trapped parti-
culate become harder to ignite after unsuccessful regeneration attempts and
that, when ignited, the rate of combustion tends to be more rapid.
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Prior to the time a replacement trap could be provided, Johnson Matthey
was well along on a durability demonstration of their own, involving a
Johnson Matthey trap on a Volkswagen Rabbit. Based on the several factors
involved, it was decided not to duplicate such a durability demonstration.

C. Texaco Particulate Trap

The Texaco noncatalyzed, alumina-coated, metal mesh particulate trap
was considered as a candidate for durability evaluation. The available
Texaco trap was returned to Texaco for replacement of the metal mesh filter
and structural strengthening modifications, since the original configuration
(EO 1&2) was prone to structural failure after repeated temperature cycling.

Durability testing of the Texaco trap (BA 31&32) on the Oldsmobile
was attempted. The primary expected difficulty in the use of the Oldsmobile
for evaluating the Texaco trap, was attaining the temperatures necessary for
regeneration. Preparatory effort involved the development of a method for
regeneration and a determination of whether a muffler was needed when the
Texaco trap was used.

In sound level determinations, made with the standard exhaust system
and with the trap installed and muffler removed, it was found that the Texaco
trap provided adequate sound attenuation. The determinations was made two
ways: using a sound meter, and subjectively. Conditions evaluated were idle,
acceleration, and 64 km/h steady~state operation on the road. These evaluations
were conducted from inside the car and from the side of the road. 1In all cases,
the sound levels with the trap were equal to, or slightly lower than, the sound
levels with the standard muffler, Therefore, the muffler was removed when
this trap was used.

Texaco provided some data on temperature and oxygen level regquirements
for good regeneration. In addition, they recommended use of the same regen-
eration method utilized at Texaco. That method involved removing the trap
from the car (or providing an exhaust by-pass switching system) and regen-
erating the trap in exhaust which is heated by the catalytic oxidation of
propane fuel added to the exhaust. This regeneration method was not used
because of time and cost and because it deviated from the self-contained,
on-the~vehicle concept of regeneration that was desired.

Readily obtainable operating parameters were evaluated, without the
trap installed, in an effort toward development of a suitable regeneration
method. The wide-open-throttle-in-neutral method was investigated, with
and without throttling of the intake air. With intake throttling, the
required temperature and oxygen concentrations could be achieved, but the
resulting surging of the engine, at the governed engine speed, produced
excessive amounts of black smoke in the exhaust.

The next method evaluated was operation on the chassis dynamometer with
various combinations of transmission gear, dynamometer loading, and intake
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throttling. It was found that the best overall condition was a combination
of low gear, maximum dynamometer horsepower at 56 km/h (35 mph), and
throttling as needed to get the required temperature. Exhaust with a tem-
perature of 650°C and about five percent oxygen, and with no readily visible
exhaust emissions, could readily and repeatedly be attained. This method
was found to be effective for regeneration of the Texaco trap on the
Oldsmobile.

This regeneration method. involved operation of the 1980 Oldsmobile at
56 km/h (35 mph) in low gear with a dynamometer power setting of 32 kilowatts
(45 horsepower), and with intake throttling as required to increase the
exhaust temperature to greater than 600°C with exhaust oxygen greater than
3.5 percent. After "light-off" of the collected particulate, the trap exit
temperature increased significantly and the exhaust oxygen content decreased
to a very low value. This limitation of available oxygen appears to be the
controlling factor in the rate of regeneration. In the several regenerations
conducted, the maximum exhaust temperature at the exit of the trap was
approximately 800°C.

The zero distance, baseline emissions testing was then initiated with
the Texaco trap on the Oldsmobile. During the emissions testing with the
trap installed, however, it was determined that the trap was leaking exhaust
at the sealing surfaces of the assembly flanges. This same situation occured
in the previous evaluations with the initial Texaco trap assembly. The solu-
tion at that time was to disassemble the flanges, install gaskets, and replace
many of the assembly bolts. These traps came with metal-to-metal contact at
these flanges. The methods again applied to resolve these leaks were to
assure that the surfaces were flat, install gaskets, and use high-strength
bolts.

The EGR system on the car was left in operable condition throughout the
evaluations of this trap. This was expected to increase the rate of parti-
culate build-up on the trap, due to a probable increase in particulate output
of the engine as the trap loads with particulate. As the trap loads with
particulate, the exhaust backpressure increases. The EGR rate increases as
the exhaust backpressure increases, and higher EGR rates can produce higher
particulate rates.

Zero distance, baseline emissions testing, with and without the Texaco
trap on the Oldsmobile, are summarized on the following page.

With Test 6200T2, the particulates increased and there was a question
relative to fuel consumption. Therefore, Test T3 was run, and the particu-
late increased even more. Between Tests T3 and T4, some hot-start evalu-
ations were conducted, and the trap was regenerated. The cause for the
shift in fuel consumption could not be determined.
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Emissions, g/km Fuel,

Condition Test HC CO NOx Part. £/100 km
Without Trap 6200-1 0.23 0.80 0.90 0.332 11.7
6200-2 0.22 0.77 0.97 0.339 11.9
0.23 0.79 0.94 0.34 11.8
Texaco Trap 6200T1 0.08 0.77 0.69 0.112 (10.9)
6200T2 0.13 0.86 0.63 0.153 (10.9)
6200T3 0.12 0.99 0.65 0.242a 12.4
6200T4 0.10 0.92 0.66 0.133 11.8

0.11 0.89 0.66 - .

a , .
Immediately after a regeneration

The results of a series of hot-start tests over one UDDS (Bag 2 and
Bag 3) are summarized and compared with prior and subsequent cold-start
tests as follows:

Test Emissions, g/km Fuel,
Condition Series HC CO NOx Part. £/100 km
Cold Start T3 - 0.12 0.99 0.65 0.242 -
After Test T3 62HS-1 0.12 0.96 0.64 0.270 11.6
After Regen. 62HS-2 0.09 0.82 0.65 0.135 11.7
Cold Start T4 - 0.11 0.92 0.66 0.133 -
W/0 EGR 62HS-3 0.08 0.65 0.84 0.093 11.2

These results, along with the previously summarized cold-start results,
clearly indicate that the trapping efficiency of this trap decreased as the
trap loaded with particulates, and that the trapping efficiency improved
greatly following regeneration.

This decrease in trapping efficiency was discussed with the Texaco
representative. He stated that they had experienced some decrease in
efficiency with loading, but that they had never seen it occur at so rapid
a rate. At Texaco, however, the EGR system was disabled in all trap evalu-
ations using an Oldsmobile diesel.

In the zero mile emissions testing, the trapping efficiency decreased
by fifty percent after only 90 kilometers of operation. In the hot-start
series of evaluations with the trap installed, one test was run with the
EGR system disabled. In that test without EGR, CO and particulates were
reduced by approximately thirty percent and NOy was increased by thirty
percent. This NOy level with the trap and without EGR, however, was about
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the same as the baseline NO, level without the trap. The EGR rate is directly
affected by an increase in exhaust backpressure, theoretically as a function
of the sqguare root of the backpressure. In addition, the amount of residual
exhaust in the cylinders is also affected by an increase in exhaust back-
pressure. The particulate emission rate generally increased with increase

in EGR. This factor probably accounts for the difference in the rates of
decrease in trapping efficiency reported by Texaco.

These findings with the Texaco trap indicate that:

* This system, as evaluated, exceeded the level of the 0.124 g/km
particulate standard shortly after regeneration.

* Based on the increase in pressure drop across the trap, about
200 kilometers can be driven before this trap would require
regeneration. Based on the emissions results, however, there
would be little overall decrease in particulate emissions.

* Without development of a more efficient regeneration method,
regeneration at intervals of less than 160 kilometers was
considered to be very costly considering the available funds.

* The EGR appears to be a major contributor to the problems
encountered with this trap. Disabling the EGR should be
considered, if evaluation of the trap itself is the primary
purpose.

Accordingly, durability of the Texaco trap was not evaluated in this project.

D. Corning Particulate Trap

The Corning cellular, monolithic, ceramic substrate (EX-47, 5.66 inch
diameter x 12 inch length) was to undergo durability evaluation on the 1980
Mercedes 300SD. This was the same unit as previously tested in the particu-
late emission control task of this project.

Following duplicate baseline evaluations of the 1980 Mercedes, without
the trap installed, the trap was mounted on the car and readied for dura-
bility testing. For operation over the road, the trap was firmly supported
and a metal shield was mounted under the trap. The clearance between the
bottom of the metal shield and the road was approximately four inches. In
a test drive around the road route to be used, this clearance appeared to be
acceptable. This small clearance did require that the drivers maintain
adequate caution.

The results of the initial (zero miles) baseline tests, with and without
the trap installed, were as follows:
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Emissions, g/km Fuel,

HC CO NO., Part. 2/100 km
Without Trap 0.11 0.63 1.07 0.302 10.13
0,11 0.59 1.06 0.302 10,04
0.11 0.e1 1.07 0.30 10.1
With Corning Trap 0.07 0.60 1.11 0.026 10.39
0.08 0.62 1.03 0.034 10.38
0.08 0.61 1.07 0.030 10.4

In general, these results were in good agreement with the results from
the most recent previous evaluations. It appears that the particulate emis-
sions, without the trap installed, had increased somewhat. Particulate
emissions were about 0.23 at the start of Task III and about 0.27 at the
end of Task III. For this baseline, the particulates were at 0.30. With
the trap installed, the particulate emissions generally agreed with the
results obtained in the final evaluation of this trap in the previous
Task III.

EPA specified that particulate sufficient to yield 150 mg of extract
be collected on 500 mm by 500 mm (20 by 20 inch) Pallflex filters. These
filters were to be stored until the end of the project, at which time they
were to be extracted. The available 20x20 Pallflex filter system sampled
approximately 20 percent of the total diluted exhaust. Without the trap,
the 150 mg requirement could be readily met. With the trap, however, meeting
this requirement became difficult, requiring a number of FTP evaluations.
With the trap, 20 by 20 Pallflex filters were taken during the two FTP
evaluations plus one day of hot-start operation over the UDDS cycle (the
505 second transient plus the 867 second stabilized portions of the FTP).
This resulted in 20 by 20 Pallflex filter samples being taken over a total
of 16 UDDS cycles, and was expected to result in approximately 150 milli-
grams of organic extract. At a few of the test points, a minimum of 60
milligrams of extract was specified.

Service accumulation was initiated with the Corning trap installed on
the Mercedes. The exhaust backpressures are summarized as follows:

Exhaust Backpressure, kPa

Before Regeneration After Regeneration

64 km/h 97 km/h 64 km/h 97 km/h
Initial When New ~— 11 - -
After Baseline Testing - - - 13
Initial for Durability - —— 7 15
After O Mile Testing - - 8 16
After 182 km 18 35 9 19
After 365 km 19 36 13 24
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As apparent from these data, the regenerations did not reduce the backpressures
to the initial values. After the 365 kilometers of service accumulation, the
backpressure after regeneration remained at such a high level that continuation
was considered to be impractical., At this point, the trap was disassembled.

In appearance, the trap substrate was clean in the center cells and was
nearly plugged up around the outside cells. It was also noted that, due to
the lack of diametrical uniformity of the ceramic substrate, a continuous
layer of insulation had not been installed between the substrate and the
container. It appeard that the temperature within the outside row of cells
did not get high enough for regeneration. The next time regeneration was
attempted, the row just inside of that row apparently did not get hot enough.
This process then apparently continued to each successive regeneration
attempt.

The substrate was then placed into an oven and heated to 1300°F with
some air circulating through the oven. After attaining the 1300°F and
holding this temperature for several hours, the oven was shut off and
allowed to cool before removal of the substrate. The substrate, except
for some slight discoloration, appeared to have completely regenerated.

Any loose particulates remaining within the substrate was removed by gentle
bumping against a soft surface.

In order to allow for the installation of a uniform layer of insulation
around the ceramic substrate, the diameter was reshaped by careful rubbing
against a flat concrete surface. Upon reinstallation into the container,

a continuous layer of 1.6 millimeter thick Interam insulation was installed
around the substrate. After assembly, the trap was reinstalled on the
Mercedes and the backpressure readings were as follows:

Exhaust Backpressure, kPa

Before Regeneration After Regeneration

64 km/hr 97 km/h 64 km/h 97 km/h
Initial for Durability -—- - 7 15
Regeneration in Oven 13 24 7 15
After 190 km 14 27 7 15

Therefore, it appears that the trap had been effectively regenerated in the
oven and during the subsequent regeneration on the car. For this, and all
subsequent regenerations, special effort was made to assure essentially
complete regeneration of the trap.

Initially, an exhaust backpressure of 12.5 kPa (50 inches of water) at
64 km/h (40 mph) was selected as the point at which the car should be brought
in for regeneration. This, however, resulted in the car arriving at incon-
venient times, at which regeneration would have to be delayed. Therefore,
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an investigation was made as to whether a higher limit on the exhaust back-
pressure would have any readily noticeable effect on the operation of the car.

It was subsequently determined that a pressure drop across the trap as
high as 25 kPa at 64 km/h did not produce any change in performance of the
car that was of concern to the driver. Therefore, in order to greatly
improve the efficiency of the distance accumulation evaluation, it was
decided to regenerate once per eight-hour work shift. With this change,
the trap was regenerated in the morning, then the car went onto the road
for about seven hours, after which the trap was again regenerated. The
car then went onto the road for up to eight hours in the evening. The
pressure drop across the trap normally approached 25 kPa at 64 km/h prior
to regeneration. Distance accumulation between regenerations generally
ranged from 250 to 350 kilometers.

The pressure drop across the trap after regeneration was found to be
a function of the "effectiveness of the regeneration." Complete regeneration
was found to be more difficult when the trap was lightly loaded, and for one
or two attempts following an incomplete regeneration.

For the regeneration, a dynamometer power setting about 50 percent
higher than the certification setting and a speed of 100 km/h were utilized.
During the regeneration, the fuel throttle was fully depressed against a
stop and the speed was controlled by an air throttle, installed by SwRI in
the air intake just after the turbocharger. With a clean trap, under these
operating conditions, the oxygen level in the exhaust was approximately
3.5 percent. During regeneration, the exhaust oxygen level after the trap
decreased in accordance with the rate of particulate burn-off.

A regeneration cycle of fourteen minutes, from start of intake air
throttling to cooldown of the trap, was used. Of the fourteen minutes in
the regeneration cycle, about two to three minutes were required to initiate
burn-off of the particulate and about two to four minutes were required to
burn-off most of the particulate. The additional eight minutes at regen-
eration conditions were to assure that regeneration had been carried out
to completion.

Maximum exhaust gas temperature at the trap exit during regeneration
was 760°C (1400°F), and the maximum temperature increase of the exhaust
gas across the trap was 100°C. The rate of particulate burning was primarily
controlled by the inlet temperature and the amount of oxygen available in
the exhaust gas.

Overall, this regeneration method was concluded to be the simplest and
most reliable method of regeneration control for use in this evaluation.
Without good control over the regeneration, the durability evaluations could
end up being a test of the reliability of the regeneration method, rather
than of the durability of the trap.
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Emissions were determined during regeneration, and these results are
summarized as follows:

Values in g.km with Trap Installed

FTP Actual Regen, Previous Data
Values Regen.? Cycleb 97 km/h
Hydrocarbons 0.08 0.02 0.01 0.02
Carbon Monoxide 0.6 4.5 1.8 0.4
Oxides of Nitrogen 1.0 1.3 1.3 1.6
Particulates 0.03 0.03 0.03 0.03
Sulfate - 0.001 - --

%Value obtained during regeneration of aloaded trap at 100 km/h
with throttling
Regeneration cycle of 100 km/h with throttling conducted on a clean trap

Carbon monoxide and particulates were increased by regeneration, but such
increase did not appear to be excessive.

Assuming FTP's were used for distance accumulation and assuming a total
accumulation, including regeneration, of 200 kilometers per complete regen-—

eration cycle, the results would be as follows:

Emissions in g/km

HC CO NOx Part,
FTP Test 0.08 0.6 1.0 0.030
FTP's & Regen. 0.07 1.1 1.0 0.033

These data indicate that the emissions produced during regeneration do not
greatly increase the overall emission rates of this car. In addition, a
relatively low rate of sulfate emissions (0.001 g/km) was produced during
regeneration.

At the start of the distance accumulation, the pressure drop across the
trap, at 64 kilometers per hour following a good regeneration, was about 4 kPa
(16 inches of water). Toward the 80,000 kilometer completion of distance
accumulation, the pressure drop following a good regeneration was about 5 kPa.
Toward the end of the distance accumulation, regeneration was somewhat more
difficult to accomplish that at the start. The difference, however, was not
great.

The average results of the emissions tests conducted during the distance
accumulation are summarized in Table 28. The averages and the standard
deviations for the entire 80,000 kilometers of distance accumulation are
summarized in Table 29.
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TABLE 28. EMISSIONS SUMMARY FOR CORNING TRAP DURABILITY
1980 Mercedes 300SD with Corning Noncatalyzed Trap

Average of the Test Values, at distance in km

STANDARD CONFIGURATION (Without Trap)

0 8000 16000 24000 32000 40000 48000 56000 64000 72000 80000
Hydrocarbons, g/km  0.11 0.11 0.12 0.09 0.08 0.09 0.09 0.10 0.09 0.09 0.10
Carbon Monoxide, g/km 0.61 0.65 0.60 0.60 0.58 0.58 0.61 0.61 0.58 0.61 0.62
Oxides of Nitrogen, g/km 1.07 0.99 0.92 0.97 0.91 0.97 0.91 0.94 1.00 0.93 0.90
Particulates, g/km 0.30 0.29 0.27 0.26 0.24 0.25 0.28 0.37 0.26 0.27 0.29
Fuel Cons., 2/100 km 10.1 9.9 9.6 9.7 9.7 9.9 9.7 9.7 9.7 9.3 9.4
WITH CORNING TRAP a

0 8000 16000 24000 32000 40000 48000 56000 64000 72000 80000
Hydrocarbons, g/km 0.08 0.07 0.08 0.06 0.07 0.06 0.07 0.05 0.06 0.04 0.07
Carbon Monoxide, g/km  0.61 0.61 0.60 0.65 0.58 0.59 0.63 0.61 0.62 0.61 0.58

®© Oxides of Nitrogen, g/km 1.07 0.92 0.88 0.93 0.87 0.88 0.94 0.96 0.87 0.90 0.91

Paritculates, g/km 0.030 0.029 0.028 0.030 0.023 0.032 0.024 0.021 0.033 0.026 0.020
Fuel Cons., 2/100 km 10.4 9.7 9.6 9.8 9.7 9.7 9.9 2.8 9.9 9.6 9.5
WITH TRAP DIVIDED BY WITHOUT TRAP

0 8000 16000 24000 32000 40000 48000 56000 64000 72000 80000
Hydrocarbons 0.73 0.64 0.67 0.67 0.88 0.61 0.78 0.53 0.67 0.45 0.68
Carbon Monoxide 1.00 0.94 1.00 1.03 1.00 1.02 1.03 1.00 1.08 0.99 0.91
Oxides of Nitrogen 1.00 0.93 0.96 0.96 0.96 0.91 1.03 1.03 0.87 0.97 1.01
Particulates 0.10 0.10 0.10 0.11 0.10 0.13 0.09 0.08 0.13 0.10 0.07
Fuel Cons. 1.03 0.98 1.00 1.01 1.00 0.98 1.02 1.01 1.02 1.02 1.01

aDifferent CVS, a cleaned tunnel, and a new charcoal filter were utilized



TABLE 29. FTP RESULTS FOR CORNING TRAP DURABILITY

Emissions in g/km Fuel,
HC Co NOx Part. 2/100 km

Average

Without Trap 0.10 0.61 0.96 0.28 9.7

With Trap 0.07 0.61 0.92 0.027 9.8
Standard Deviation

Without Trap 0.01 0.02 0.05 0.04 0.2

With Trap 0.01 0.02 0.06 0.004 0.2
Ratio

With/Without 70% 100% 96% 10% 101%

With the trap, particulate emissions were reduced by ninety percent and HC
by thirty percent. Effects of the trap on CO, NOx and fuel consumption were
relatively minor.

The calculated particulate deterioration factor was 0.82 with the trap
and 1.09 without the trap. By omitting the data point at 56,000 kilometers,
a data point that appeared somewhat out of line relative to the other data,
the deterioration factor without the trap installed would be 1.02. With the
trap, the deterioration remained significantly below a value of 1, even with
omission of any one data point. It appears that some relatively minor
improvement in trapping efficiency actually did occur during the durability
period.

No unscheduled maintenance was performed on the engine or the trap
throughout the 80,000 kilometers of service accumulation, following the
actual start of trap durability.

E. NGK Particulate Trap

NGK cellular, monolithic, ceramic substrates (DHC-101, 5.66x12, 12 mil/
200 cpsi) were obtained from NGK-Locke, Inc. for durability evaluation. With
the exception of having twice as.many cells per unit of cross-sectional
area, this trap substrate is very similar to the Corning substrate. This
ceramic substrate was installed into a trap container using the same pro-
cedure that was used for the Corning substrate. This procedure has been
described in the previous section of this report.

Preliminary evaluations, using the orifice to increase exhaust back-
pressure, indicated that the combined usage of a particulate trap and EGR
could result in operational difficulties. When simulating the backpressure
of a trap loaded to maximum capacity with particulate, driveability was
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affected. With the Datsun EGR system, the rate of EGR should be essentially
proportional to the square root of the exhaust backpressure.

The collection rate of particulate and the increase in exhaust back-
pressure per unit of particulate collected, however, were such that appre-
ciable vehicle operation could be accumulated without significantly affecting
the operation of the Datsun. Therefore, the decision was reached to leave
the EGR system operable for the durability evaluation.

A regeneration technique for use with the 1982 Datsun Diesel Maxima was
then developed. As with the Mercedes, the regeneration involved throttling
of the intake air at a speed of approximately 100 kilometers per hour.

Operational criteria for regeneration were initially established, using
an orifice plate to simulate the exhaust backpressure expected to occur
with a trap, prior to installing the actual trap. In the initial attempt
to regenerate the trap, however, uncontrolled combustion occurred within
the trap and a partial meltdown resulted. Therefore, additional development
using trap simulation was again performed before another regeneration
attempt was conducted on the other available trap substrate. The second
regeneration attempt went smoothly and resulted in reasonably good regen-
eration of the trap. After several regenerations, the technique was con-
sidered to be sufficiently developed to initlate baseline testing and
service accumulation.

The destructive regeneration that occurred was the second destructive
regeneration experienced in this project; the initial one being with a trap
from Johnson Matthey. It might be worthwhile to point out that both de-
structive regenerations in this project occurred during initial regeneration
attempts. The likelihood of a destrictive regeneration appears to be a
function of the extent of the development of the regeneration technique;
the type of trap does not appear to be as important a factor. An unsuc-
cessful, or only partially successful, regeneration attempt appears to
increase the likelihood of a destructive regeneration, since the subsequent
regeneration appears to become more difficult to initiate an more difficult
to control.

With the two destructive regenerations experienced in this project,
control of the regeneration process could not be regained once it was lost.
The time factor involved has been too short. Also, as previously stated,
in both cases the destructive regenerations occurred during the initial
attempts toward development of a regeneration technique. It has been
found possible to incorporate safeguards into the regeneration process,
once it has been developed into a functional procedure.

Several factors made regeneration somewhat difficult with the Datsun.
This car has a temperature-controlled cooling fan. When this cooling fan
came on, the overall operating conditions during regeneration were greatly
affected. This difficulty was overcome by operating the car until the
cooling fan came on before starting the regeneration cycle. On this car,
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the rack setting was very sensitive near maximum fuel rack. An almost
infinitesimal increase in fuel rack resulted in a decrease in the exhaust
oxygen concentration from four down to as low as one percent., Operation

for even short periods at one percent exhaust oxygen would result in setting
up a condition within the trap that is conducive to subsequent rapid burning
of the particulate, which produces high temperatures., This difficulty was
overcome by careful adherence to a precise regeneration procedure.

Following baseline emissions evaluations, distance accumulation of the
Datsun with the NGK trap was initiated. The trap was regenerated each eight
hours of operation on the road. This involved a distance of about 320 kilo-
meters, during which the pressure drop across the trap about doubled

The results of the initial emissions tests are summarized as follows:

Zero km Emissions, g/km Fuel
HC Cco NOx Part. 2/100 km
Without Trap 0.20 0.76 0.62 0.171 8.79
0.19 0.74 0.63 0.158 8.64
0.20 0.75 0.63 01.65 8.72
With Trap 0.18 0.77 0.62 0.033 8.93
0.18 0.71 0.62 0.040 8.98
0.18 0.74 0.62 0.037 8.96

The results, without the trap installed, agree reasonably well with the
reported results for certification vehicles. Only HC is above or below

the range of the values reported for two certification vehicles. HC for

the car tested in this program is abour one and one-half times the HC

values for the certification vehicles. With the trap, particulate emissions
decreased by about eighty percent, and fuel consumption appeared to increase
about two percent. The trap did not appear to have a significant effect on
HC, CO or NO, emissions.

The initial pressure drop across this trap at a vehicle speed of 64
kilometers per hour was about 1.5 kPa (6 inches of water). The stabilized
post regeneration pressure drop, after several regeneration cycles, was
about 2 kPa (8 inches of water).

Eight thousand kilometers (5000 miles) of operation was accumulated
on the Datsun with the NGK trap. Results of the emissions evaluation at
zero and 8000 kilometers of distance accumulation are summarized in Table 30.

The particulate emission rate after 8000 kilometers with the trap was

about double the initial particulate emission rate. WNo such drastic changes
occurred with the other emissions.
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TABLE 30. NGK-DATSUN DURABILITY EMISSIONS

km Emissions, g/km
Accum. HC CO NOx Part.
Without Trap 0] 0.20 0.75 0.63 0.165
Without Trap 8000 0.21 0.75 0.61 0.141
With Trap 0 0.18 0.74 0.62 0.037
With Trap 8000 0.22 0.84 0.54 0.081

Some apparent, but not immediately definite, decrease in pressure drop
had occurred between 3000 and 5000 kilometers of distance accumulation. It
appears to have occurred following a regeneration in which a trap exit tem-
perature of 815°C (1500°F) occurred. The rate of temperature rise, although
more rapid than normal, was not considered to be excessive. It should be
pointed out that a fast-response temperature measurement system was used,
resulting in accurate readings of the exhaust gas temperatures at the trap
inlet and outlet. Temperatures within the trap and temperature stratifi-
cation across the trap, however, could differ significantly from the bulk
exhaust gas temperature. Visual examination indicated that some internal
problem was apparently present in this trap. On the exit of the substrate
some of the cells were blackened. This indicated some bypassing had
occurred. Visual examination and probing of the substrate cells, however,
did not enable determination of the specific cause(s) for the increase in
particulate emissions. The trap assembly was x-rayed. This x-ray indicated,
but did not clearly show, the presence of a radial crack in the ceramic
substrate.

To assure that exhaust was not bypassing aroung the trap, the end cap
of the trap container was removed to enable examination of the assembly.
The substrate was still snug in the container and all insulation appeared
to have remained in place. Using a new gasket, the container end cap was
replaced and a single emissions evaluation was conducted. The results are
summarized, along with previous results, as follows:

Emissions in g/km

Initial 8000 km Post Exam.
HC 0.18 0.22 0.24
CcoO 0.74 0.84 0.84
NO, 0.62 0.54 0.61
Part. 0.037 0.081 0.052
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Particulate emissions decreased relative to the value at 8000 kilometers,
but were still significantly greater than the initial value. If a radial
crack were present in the substrate, the axial pressure of reassembly could
have reduced the width of such a crack.

The NGK trap was then removed from the container, and it was found that
the trap substrate had cracked into two pieces. The radial crack occurred
at a point nearly halfway between the entrance and exit of the trap substrate.
No visual or physical signs of excessive overtemperature were apparent.
This trap was subsequently returned to NGK for evaluation. A representative
from NGK, on the basis of the visual appearance of the crack, indicated
that thermal stressing was the probable cause for failure

A feature of this trap substrate, as received, was multiple surface
cracks on the outside diameter of the substrate. From classical "strength
of materials,” it is known that cracks can contribute to the failure rate
of materials in many applications. However, it is not known whether
surface cracks have a significant effect on the durability of monolithic
ceramic trap substrates.

Due to limitations in the level of effort available, no further
durability evaluation of the NGK trap could be performed.
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APPENDIX A-1

DESCRIPTION OF THE 1981 MERCEDES 300SD WITH WATER INJECTION
Information As-Recived from Mercedes-Benz

Model 300 SD 1981 126.120-12-000 501

VIN WDBCB 20 A7BB 000 501

Engine family BMB3.0D9JB 3 modified to water injection

Exempt status from EPA., Effective data of exemption Dec. 9, 1980

5 cylinder indirect injection diesel engine

prechamber

EGR

Net hp-rpm 120/4350

Net torgue/rpm 170 ft.lb./2400
CID 183 (3.0%)

C.R. 21

Maximum engine speed 4600
Transmission A4

Rear axle ratio 3.07

Tire size 195/70 SR 14
N.V ratio 44,8

Road load hp 11.5 (w A/C)
Fuel tank capacity 20.3

IW Class 4000

ETW 4000

Curb weight 3822 (without water injection equipment)



APPENDIX A-2

EFFECT OF TEST CELL HUMIDITY ON NO, CORRECTION FACTOR
WHEN WATER INJECTION IS USED

To illustrate the effect of test cell humidity, the NO, humidity
correction factor for certification is used. This factor is as follows:

KH = 1/[1 - 0,0047 X (H - 75)]

Where: H = Humidity in grains/pound of air

Assumptions and simplified calculations are utilized in the following
illustration. This example, however, should suffice in showing that
ambient humidity can be an important factor:

Using water injection at a rate of 53 percent of the fuel
flow, and assuming an average composite air/fuel ratio of 50,
the added humidity is equal to about 75 grains per pound of
air:

Added H = 7000 X 0.53/50 = 75 grains/pound of air
The humidity correction factor, the relative NO, values and

the resultant NO, with 75 grains of water injection (per 1b
intake air) are summarized as follows:

Humidity Resultant NOyx
Humidity (H), Correction Relative with 75 Grains
Grains/1lb Factor Actual of Water Added
of Air Ky NOyx Value Into Intake*
0 0.74 1.35 0.74
25 0.81 1.24 0.71
50 0.89 1.12 0.68
75 1.00 1.00 0.65
100 1.13 0.88 0.60
125 1.31 0.77 -
150 1.54 0.65 -
175 1.89 0.53 -

*Relative NOy at Hiyporg] times Ky at H of the test cell

These calculated values illustrate that, as the ambient humidity
increases, the same amount of water injection appears to become
more effective. For example, when 75 grains of water per pound
of air is added by water injection, the calculated NOx reduction
is 32 percent at a test cell humidity of 50 grains and 40 percent
at 100 grains.



COMPUTER PRINTOUTS OF THE BASELINE TESTS

APPENDIX B

Test

Pages Description Series

B-2 through B-4 Mercedes Baseline 61BL,

B-5 through B-7 Oldsmobile Baseline 62BL

B-8 through B-10 VW Rabbit Baseline 63BL

B-11 through B-13 Mercedes Tuned-Up 61TU
B-14 through B-16 Oldsmobile Tuned-Up 62TU
B-17 through B-20 VW Rabbit Tuned-Up 63TU



HT 1814, KG{ 4000, LEG)

I LOAN 5,7 KW( 13.0 HFY
EM-408-F

4474, KEM( 4023, MILES)

7Y MERCEDCE  BENZ
1
I

BARGHETER 743,71 MM HB(2,28 IN HE DTG 0i74.0 DES B
EELATIVE HUMIDITY 38, FLT I MO® HUMIDITY CORRECTION FACTOR + 70
246 RESULTS
545 HUME o S
GESURIFT COLD TRARSIENT S74E HOT TRANSIENT TABILIZED
BLOWER D 595.% {(Z7.5) £58.G i 58,5 (27.9)
BLOWER I : oo8,.8 123 SUB.5 (2,07 398.8 (22.0)
BLOWER I Fi 37,8 (106,00 35.0 { 953,00 36:7 L 58.0)
ELOKER R 1374G, 23713, 135880,
TOT fLbR 135, © AYS7.: 231,59 0 BLRO.: 135.8 ( 47944
=0 BaMF i, 27017 15, 1¢.0/7817 16, 7.3711 7.
HC  ELCi 409/ 1/ 4, 3.9/ 1ir 4, 3.5 1/ 4,
[T 28,3503 23, 13,2713/ 14, 12.8/137 17,
oi AL 1. L3S 1. W8/137 1.
43,07 3/ 73 25,24 2/ W91 35.67 3/ b1
Eiéli" 3/{ r'\.}‘; 2&6/ 3/ .".‘;4 2;6!’ 3/ 004
2.0 2/ 25, 13,77 2/ 18, 25,94 2/ 26.
¥ NDX ECKORD ME 3420, WA 2 0. AL 270
v GILUTION FACTGR 18.17 32,41 21.70
He CONCEN!thIDN P ils 7 4,
CO_ CONCERTRATION i 20, 132, 16,
COZ COWNCENTRATION PC 70 + 37 + 98 '
NOX CONCERTRATION FFPM 24,7 15.3 25.5
HC MAS5 GRAMS 87 +88 v 32
E0  MASS GRANMS 2.23 3.37 2,99 .
£o2 ﬁébS GRAME 1731.8 1582.1 1434,3
NOX MASS GRAMS 5.80 5,13 3.98
FﬁRiILULﬁxE HAES GRAMS 1.41 1,22 1.22
HC GRAMS/KHM .15 +14 +06
CO0  GRAMS/KHM + 36 o 7k + 45
CO2 GRAMS/KM 301.8 255,2 24%.3
NOX GRAMS/KHM 1.01 +99 1.04
FUEL CONSUMFTION BY CB L/100KM 11.28 .34 2.31
RUN TIME SECONIS S04, 847, 906,
MEASURED DISTANCE KM 3,74 620 375
COMFOSITE RESULTS 3-BAG (4-BAG
TEST NUMEER 61BL-1 CARRON DIOXILE G/kM 263,2 { 0.0
RAROMETER MM HG  743.7 : : FUEL CONSUMFTION L/100KM ?.84 { 0,00
HUMIDITY G/RB 7.3 HYDROCAREONS (THECY  G/KM +12 { 0.00
TEMFERATURE LEG C 24,4 CAREON MONOXIDE  G/KM 52 (0400
OXIDES OF NITROGEN G/KM 1.01 { 0.00
FARTICULATES G/KM +211 ¢ 0,000



€-d

TEST K. S1EBL-2 RUN
”EHIHLE MOLDEL 79 MERCEDRES
EWNGINE 3.9 L{183, CID) 1-9
TRANEMISSION A2

BARDMETER 747,78

RELATIVE HUMIDITY 356, FCT
246 RESULTS

EAG NUMEER

DESCRIFTION

ELOWER LIF & MM, E20{IN

BLOWER INLET & MM,
BLOWER INLET TEMF
SLOWER REVOLY
TOT FLOW STO
HC SAMFLE
HC BCEGRD
£O  SAMPLE
CO0  BCKGRD
coz2 SﬁHF’E:
CG2 BCKGRD METER/EA F
MGX SAMFLE ﬁE"EF/RHNGE B
NOX BCKGRD METER/RANGE/FE
DILUTION FACTOR
HC CDNLENTEHT
CO CDN FNTRﬁTTDH Fr
CO2 COMCENTRATION PC
X CONCENTRATION FF
HC MASS GREAMS
C0 MASS GRAMS
MASS GRANMS
NOX MASS GRAHMS
FARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

CO2 GRAMS/KM

NOX GRAMS/KM

FUEL COMSUMFTION BY CB L/
RUN TIME SECO
MEASURED DISTANCE KM

COMFOSITE RESULTS

TEST NUMEER 61BL-2
BAROMETER MM HG 747.8

HUMIDITY G/KG o2
TEMFERATURE DEG C  21.7

MM OHE(29,44 1

)
1%

100KHM
NIS

13

aay

FTF

C1

VEHICLE EMISSIONS RESULTS
FROJECTY 1:i-0810-0301
VERICLE NO. &1 TESY WEIGHT 1814, KG{ 4000. LES)
DATE 4/17780 SCTUAL ROAR LDAD 9.7 KW( 13.0 HF)
BAG CRRT NG, 1 DIESEL EM-408-F
OYNG NG, 2 COOMETER  650B. KM( 4044, MILES)
CYS NG, 1
BRY BULE TEMF. 21.7 DEG Ci¥1.0 DEG i
SRS, HUMIDITY 9.2 GM/KD MOX HUMIDITY CORRECTION FACTOR +95
1 2 3
GLLD TRANSIENT STABILIZER HOT TRANSIENT STARILIZED
58,5 27,5 458,58 (27,5 98.5 (27.9)
598.8 (22,0} oo8.8 (22,4 558.8 (22.0)
37.2 1 9%.8) 35.0 { 93.0;) 36,1 ( 97.0)
12896, 23794, 13854,
135.7 { 48287 234.7 ( 8293, 134.8 ( 4829.)
13,9711/ 14, 2.0/11/ %, 10.5/11/ .
3,.0/ 1;"‘ 30 300/ 1/ Zt 300/ 1/ 30
22.24135 20, i3.8/137 12, 17.8/13/ 14,
171370, A/1370 00, 271375 0,
42.1/ 3/ 72 23,0/ 3/ W41 37.1/7 3/ W62
2.8/ 3/ v 04 2.8/ 3/ 04 2.5/ 3/ + 04
24,37 2/ 24, 15.47 2/ 13, 25.0/ 27 25,
07/" 2/ 10 .\‘5/ 2:" 1§ aé/ 2/ ¥
18.61 32,71 21,38
11, b 8.
1%, 12, 13,
6B + 37 + 39
23.4 14.8 24,4 '
+87 83 +60
3.04 3.17 2.41
16931 1387.0 1471.5
.89 6,35 6409
1.58 1.29 1,15
+15 213 «10
«02 ¢35l +41
292.5 254.3 252,7
1.02 1,02 1,05
10.93 2.30 7,44
507, B&7, 303,
5.79 624 5.82
. 3-RAG (4-RAG)
CAGIOXIDE G/KM 2 0.0)
FUEL CONSUMFTION L/100KM 7.78 ¢ 0.00)
HYDROCARRONS {(THC) G/KM +13 ( 0.00)
CAREON MONOXIDE G/KM +49 ¢ 0.00)
OXIDES OF NITROGEN G/KM 1.03 ( 0.00)
FARTICULATES G/KM +218 { 0.000)
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T 1814, KG( 4000, LES)
Al LOADN 9.7 KW( 13,0 HF)
EM-408-F

TEST NG,  61iR

VEHICLE MDDEL

L~ RUN
_77 HERC
rHDINE 3.0 L{1B3, CIi

BAG CART nNO. 1
TRANSMIGSION A2 OYND MO, 2 4336, KM( 4074, MILES)
CUS NGO, 3
DAROMETER 740, 5: ﬂN HE(2%.18 Ik HE? DRY BULB TEMP, 21,7 DEG Z471.,0 D2G Fi
RELATIVE HUMIDITY 4%, =C7 RS, HUMIDITY 3.1 BHARE MOY HUMIDITY CORRECTION FACTOR W92
BAG RESULTS
EAL RUMEER i 2
DESCRIFTION COLE TRANWSIENT STAEIL:IEW HOT TRANSIENT STARILIZED
BLOWER DIF F ﬁH. HEO(IM, HZD} 71i.2 (28.0) 711.2 (28.0) 711.2 {28.0)
BLOWER IMLET & MM. H2O( H203 571,35 (22,3 371,93 (22.5) G71.5 (22.3)
BLOWER IMNLET ] 37,2 { 99.03 34,4 1 94.0) 36,7 € 98.0)
BLOWER REUDLW 12855, 23862, 13845,
TGT FLOW 270D ES 134.8 ¢ 473847 232.5 ( Bz1li) 135.0 ( 4743.)
HC  BAMPLE METEr R DPH 11,6711 12, 77714 B 8.8t/ 9.
4L  BCRGRI “_;MF/RhNu~ /FFM 3.3/ 17 4 3.5/ 1/ 4. 3.5/ 1/ 4,
Co UAMFLF ETER/RANGE/FFHM 22.0/137 22, 14.8/13/ 13, 18.6/13/ 16,
C4O  EBCKGRD § _EF'RHQGE B 2o/ 13 Je 37137 0, 1713/ 0.
£o2 SQHFLL ETER/RANGESFCT 43.47 3/ 74 25.2/ 3/ .41 37.07 3/ W62
£0% BCNGRD METER/RANGE/RCT 2:9/ 3/ .04 2.9/ 3/ .04 3.0/ 3/ .05
HOX SAMFLE ﬁET:n/nﬁWuE’rFM 6.9/ 27 27, 16.3/ 2/ 14, 26,7/ 2/ 27,
W NCX BCKGRD METER/RAHGE/FFH B2 i, 1.1/ 2/ 1. 1.0/ 2/ 1,
& DILUTION FACTOR 17,59 32:44 21,45
HC COMCENTRATIOH FPHM 8. 4, Fe
L0 CONCEWTRATION FPEM 21, 12, 16,
02 CONCENTRATION FCT W70 + 37 + 38
NOX CDNLENTRATIJN FEM 26.1 15.2 23.7
HC  MASS GRAMS NN +aB 41
CO MASS GRAMS 3.37 3.38 2+31
C02 MASS GRAMS 1723.7 1567.1 142%.4
HOX MASS GRAMS &.17 6423 .11
FARTICULATE MASS GRAMS 1:.47 1.32 1.12
HC  GRAMS/KM 211 +02 07
CO0 GRAMS/KM + 28 59 A3
£02 GRAMS/KM 298,35 233.2 247.2
NOX GRAMS/KM 1,07 1.01 1.06
FUEL CDNSUMFTEON BY CE L/100KHM 11.15 P44 .23
RUN T SECONDS 305. B4?, 905,
MEQSUREU IISTANCE KM 3.78 6,19 3.78
COMPBSITE RESULTS ) 3-BAG {4-BAG)
TEST MUMBER 41BL-2 CARBON DIOXIDE G/KM 261,0 ¢ 0.0
BAROMETER MM HG 740.7 FUEL CONSUMFTION: L/Z1O0OKN .75 ( 0,00
HUMIDITY G/KG g.1 HYDROCARBONS (THC) G/KM 09 { 0.00
TEMPERATURE DREG C  2i.7 CAREON MONOXIDE G/KM + 32 ( 0.00
OXIDES OF NITROGEN G/KM 1.03 ¢ 0.00
FARTICULATES G/KHM e2164 { 0.000



TR Ve

TEST NO, S2BL~1 By VEHICLE MG. 6% TEST WEIGHT 1928, KEG{ 4250¢. LEBS)
“E“ICEE VUBE#W 30 OLDE BELTABS DATE 3S24780 ACTUAL RGQE LOAL 2.1 KW 12,2 HF3
ENGINE 5.7 L{350. CIL) Y-8 BiG CART NO. 1 HYESEC M-408-F
TRANSMISSION A3 ?ﬁEDNiD' - 2 QLOMETER 4453, KM( 4010, MILES:
wive Bl )
BAROMETER 737.34 oM KG{292.03 IN HD) DRY BULE TEMF. Z5.0 DEG C(77.0 DEG Fi
RFLHT'”E SUMIDITY 27, FCT ABE, HUMIDITY 2.4 GMAKG MOX HUMIDITY CORRECTION FACTOR 835
BAG RESULTS
EAG NUMBER i 2 3
DESCRIFTION COLD TRANSIDNT STAEILIZED HOT TRANSIENT STARILIZET
BUOWER DIF P MM, H §78.5 (27,3 §73.1 (246.35) §73.1 (246.3)
BILOWER INLET HM, So8.8 (22,07 358,08 (22.0) 358.8 (22,80
RILOWER INLET TF].; TiEs 37.2 L 99.0; 8.7 1 9B. 37.8 (100.0)
BLDAER REVOLUTIONS 13847, 23820, 13840,
[T FLOM STh. CU. 134,2 { 4738.] 230.8 ( 8149.; 134.1 ( 4735}
HC  SAMFLE METERSR 37.57117 40, 21.8/11 22, 23.4/117 23,
HC BOKGED METEL 2.1/ 1/ 2. 2.4 1 2. 2:47 1/ 2.
0O BAMPLE rH 38,2713/ 34, 22,7137 20, 29:0/137 26,
C  EBLKEGRD H .H". L4135 O 135 0. 17135 G,
CO2 SAMPLE METER C 47.¢° 3/ .82 2017 35 WG3 s 1/ 34 72
C02 RCKGRD METER/RY b 2.3/ 3/ 04 2057 %30 W04 2.27 35 W02
NOX SAMFPLE VETER*Fﬁ“GE/FF 8.7 2/ 19 4.4/ 271G, 18.37 2/ 18.
s} NDY BC}‘ GF\D ME EF’F\AHUEI-. ea/ : 16 -81’ 21/ 16 vé/ 2,’1 10
1 DILETION FACTOR 16,10 24.94 18,356
U HC  CONCENT l:QTID’*' FFM 38. 19. 21,
CO  CONCEMTRATION FPM . 34, 20, 25,
CO2 CONCENTRATION FCT Ve v ol s 69
NOX CDNLENTRHTIUT FFM 18.1 13.8 17.7
HC MASS GRAKMS 2,93 257 1,43
CO HASS GRAKS Ge34 Ge32 3.78
£02 MASS GRAMS 1938.4 2098.2 1682.2
NOX MASS GRAMS 3.97 3,20 3.88
FARTICULATE MASS GRAMS 2.80 1.43 1.462
HC GRAMS/KHM sal 41 + 20
CO  GRAMB/KM 72 85 BF
CO2 GRAMB/AKHM 234.3 334.3 287.9
NOX GRAMS/KM - .48 .83 \67
FUEL CONSUMFTION EY CB L/7100KM 12,55 12.81 10,84
RUN TIME SECONDS 505, 848, 300
MEASURED DGISTANCE KM 5.80 &34 5.30
COMFOSITE RESULTS ) o 3-EAG (4-FAG)
TEST NUMBER 28L-1 . CARBON DIOXIDE — B/IOH 393.1 (0,07
HUMIDITY B/hG 5;4 ﬁ?gig%ﬁ?f:wa 'THL L'nh +40 ( 0.00)
TEMFERATURE LEG C 25,0 CiR I\:W 10N u/\i G/KM B2 { G.00)
CXILES OF NMITROGER G/KHM v 76 ( 0.00)
FARTICULATES G/KH 250 ( 0.000)



FiF JEHICLE EMISSIGNS RESULTR
FROJECT 11-38:50-0G1
TEST NO.  S0RL-2  RUN YEMICLE ND.&2 TEST WETGH G 0, LES)
VEHICLE MODEL 80 OLDS LELTABE 3725785 NCTUHE 5 oL b go g i hm§ ~.§ HF)
ENGINE 5.7 L{35Z2. CILy ¥-3 T MG, i DIESEL EM- 408-
TRAMSMISSION A3 — Z ODOMETER 6479, KM{ 4026, MILES)
BSROFZTER 740 14 MM REIZ29.14 IX 55 oRy LE TEMF., 22,2 DES CI72.0 LEE F
RELATIVE BUMIDITY 44, FCT ﬁza, %JILJIT, 7.8 GHARG NOX HUMILITY CORRECTION FACTOR Tl
BA6 RESULTS
EAG NUMBER 1 z 3
DESCRIFTION COLD TRANSIENT SToBEILIZED FOT TRANSIENT STARILIZED
ELOWER DIF F MM. HZG{IN, H2C) £98.35 (27,5} §8.0 (27.5) 898.5 (27.%)
BLOWER IRLET F MM, H20{IM, HIO: G58.8 {22.07 Su8.8 (22.0) 338.8 (22.0)
BLOWER INLET TEMF. I {CEG. F) 34.1 ( F7.0) 37.2 0 99,03 36.1 £ 97,0
ELOWER ;:LZLUIICHS 13878, 23829, 13847,
707 FLU& 57E H {5CF 135.1 ( 47689, 231,04 817440 134.9 { 4763.)
HC DPH ! 42151170 AL 18.2/11/ 18, 24.3/11/ 24,
HC 3&0}{ 1 3@ 3«8)"’ iil ’go 3&8/ 1:’, b
oG 42,5713/ 39, 26.0/137 7L, 32.0/137 29,
LG ?/13 i 1.6/13/ 1. 6137 i,
o2 s ] 47,97 3 31.7/ 3/ .53 42.5/ 3/ .72
coz BCluFﬂ g C Y4 2.8/ 37 .04 2.9/ 3/ .04
HOX SAMFLE ﬁ:*EF/EﬂNUE/ F 17.7 13.77 27 14. 17.47 27 17,
? NOX EBCKGRO METER/RAMGEAFFM 2/ 1.2/ 2/ i, 1.2/ 2/ v
oo [DILUTION FACTOR 23,2 18.36
HC CONCEMTRATION FFM 15, 21.
G0 CONCENTRE&TICH FFF 22, 28.
CO2 CONCENTRATION PCT +47 &8
HOX CONCENTRATIOM FPH ‘ 12.5 16.3
HC MABS GRAMS & i.94 1,42
L0 MASS GRAMS . 0 F.92 4,34
LO2 MASS GRAMS 1952.1 2068.2 1685.4
NOX MASS GRAMS 3.%71 5.07 3:.83
FARTICULATE HASS GRAMS 2:.91 1.72 1.72
HC GRAMS/KE ‘.53 o 31 28
CO GRAMS/KM i;OE +75 70
CO2 GRAMB/KM 3aéa§ 33i.4 290,2
NOX GRAMS/RM ) s 67 .81 +b6
FUEL CDNSUHFTIO BY CB L/100KM 12.44 12.42 10.87
RUN TIM SECONDS 505, 348, S06.
MEASURED LISTANCE KM 5.8¢ .24 .81
COMFOSITE RESULTS . 3-BAG {4-BAG)
TEST NUMEER 62RL-2 CAREON DIOXIDE G/KN 321.2 { 0.0}
BAROMETER MM HG 740.2 FUEL CONSUMFTION L/100KHM 12.04 {000}
HUMIDITY G/KG 7.8 HYDROCAREONS (THC) G/KHM + 35 { 0.00)
TEMFERATURE DEG C 22.2 CAREON MONDXIDE G/KH +71 { 0.00
OXIDES OF MITROGEM G/RKM 74 { 0.0
FARTICULATES G/KM « 328 ¢ 0,000



—--rm

RARDMETER 739,
FELﬁ‘rk: HUM1o
BAG REEBULTS
BAG NUMEBER
DESERIFTIGH
ELUUEE DIF F o#M, '
LOWER INLET F MM, B30t
BL bJEF\ LNL:T TLJH 3 L!Ebh C(D
= FL'""H ‘ITTDf

METER
ﬁEsz’FHHG

MET :/FMNGEJPPM
z .GRI 1;TEF FANGE/FFM
) DILUTION FacTir

HC CONCENTRATION FFPH

CO CONCENTRATION FFH

CO2 CONCENTRATION PCY

NOX CONCENTRATION FFM

HC MASS GRAMS

CO  MASS GRAMS

C02 MAES GRAMS

NOX MAbS GRAMS

FARTICULATE MASS GRAMS

HC GRAMS/KH
C0 GRAMS/KM
02 GRAME/KM
NOX GRAMS/KM
FUEL COWSUMFTION BY CE L/100KM

RUN TIME SECONDS

MEASURED DISTANCE KM
COMFOSITE RESULTS

TEST MUMRER 628 -3

RAROMETER MM HG 73%.4

HUMIDITY G/KG g.3

TEMFERATURE DEG C  23.3

FTE VEHICLE EMI
il =~ 4
FROJECT il

e '
VEHICLE KO, &2
I h TSI
T [P ge W
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SSIGNS RESELTE
-5810-001
_ TEST WEIGHT 1928. KG¢{ 4250, LES)
8o AuTusL ROAD LOAD .1 KW( 12.2 HF
1 LIESEL EM-408-F
2 OQLOMETER 6303+ KM( 4041, MILES)
P DEG C{74.0 IS Fi
?.u uM/i NOX HUMIDITY CORRECTION FACTOR + 96
2 3
STABIILIZEDR HOT TRAMNSIENT STARILIZED
713.7 (28.1) 713.7 (28, 1)
Dh6.4 (22.3) Seb6.4 (22,3)
38,3 (101.0: 38,3 (101,09
23827, 13872
230.%9 ( 8152.3 134.4 ¢ 4747 )
2477187 25, 23.7/11/ 24,
4.0/ 1/ 4. 4.0/ 1/ .
25.9/7137 23, 30.4/13/ 28,
A3 0. W7/137 10
32,27 3/ .04 43,1/ 3/ .74
206;’, 3/’ 504 206/ 3/ 004
1209/ ::\,'I 130 17&0/ 2/ 17b
3/ 27 0. 97 2/ 1.
24,83 18.09
21, 20,
22, 26,
+ 30 +70
12,46 16.1
2.77 1,53
L9397 4,09
2100.3 1718.5
5432 3.97
1.47 1.30
+44 +27
99 «71
335.3 296.4
+85 + 69
12,38 11.11
848, 305,
6.26 5.79
3-RAG {4-BAG)
CARRGN DIOXIDE G/KM 327.8 ( 0,0}
FUEL CONSUMFTION L/100KH 12.30 { 0.00)
HYDROCARBONS (THC) G/KH +43 { 0.00)
CARECN MONOXIDE G/KM 70 { 0.00)
OXIDES OF NITROGEN {§/RKM 77  0.00)
FARTICULATES G/KM +333 { 0.000)



TEST NO. S3EL~1 i - TEST WEIGHT 1077. KG( 237%. LES)
VERICLE MOLEL 80 Ul RAREIT ACTUAL ROAD LOAD 5.1 KWC 6.8 HE)
El ’f'i":.. “ i L\ Yo ‘L—'.L.'.r) L"-“? L])EJEL EM"'QOB"F
TRAMSMISEIGN K9 DDOMETER 6441, KM{ 4002, MILES)
EARCMETER 739.2¢ MM HG{Z2%.13 IN HGE) O DEG FI
RELATIVE BUMIDITY 21, FCT NOX HUMIDITY CORRECTION FACTOR +82
oAG RESULTS
BAE NUMBER 1 2 3
GESCRIFTION COLD TRAMBIEMTY STRRILIZED HOT TRANSIENT STARILIZED
BLOWER DIF H2OOIN. HED) 858,03 127,00 378.9 (27.3) 398 3 (27.9)
BLOWER IRL . H2O00IN, HIO) Lag.g (22.0) 338,38 (22.0 8 {22.0)
BLOWER INL MF. DEG. C(DES, Fi 35,0 0 253.0) 36,1 £ 77,03 36 { 98.0)
PLCB*H REY ONS 13824, 23814, 13843,
P POy v M 105.3 1 3754400 182.3 ( &43%43 105.9 ( 3739.)
g4 F/R 12,1511 17, g.7/11/ 0 10, 15.8/117 14,
3.8/ 1/ 4. 2081" 1. 3. 208/ 1/ 30
ETES 33,4713 30, 17.7/137 16, 29,5713/ 27,
12T B P I VA 171370 0, 27137 0.
Chz S iE T 38,2/ 3/ b1 23.07 3/ 37 30,9/ 3/ sl
G2 BCKGRD METCR 3.2/ 3/ 05 3.1/ 3/ .05 hsd/ '
“3" SAMFLE ”ETE{ 24.47 2/ 24, 17.4/ 27/ 17, 23.6/ ”/ 24,
w  MOX BCKGRD METER S22/ 1. 1.07 27/ 1, 9/ 27 1.
& LILUTION FGPTDR 21,568 35,69 25,97
HC CONCEMTRATION FFHM 13. 7 13.
CG COMCERTRATION rFH 30, 15, 24,
COZ COMCEMTRATION PCT ) v 33 47
HOX COMCEMTRATION FFHM 22.8 16.4 22.7
HC MASS GRAMS +82 +73 +80
CO  MASS GRAMS 3.68 3.24 3.2
£LD2 MASS GRAMS 1091.7 1091,1 20,8
MOX MASS GRAMS 3.599 4,72 3+80
FARTICULATE K455 GRAMS 1.87 1,01 1.26
HC GRAMS/KH .14 £12 «14
CO  GRAMS/KM L] v 32 + 36
CO2 BRAMS/KM 189.2 174.0 161.0
NUX GRAMS /KM +69 v 79 -1
FUEL CONSUMFTION BY CB L/100KH 709 5,51 6,04
RUN TIME SECONLS 305, 868, 909,
MEASURED DISTAMCE K 3477 §.27 5.72
COMFOSITE RESULTS ] ) 3-BAG {4~RA
TEST NUMBER 43BL-1 CARBOM DIOXIDE G/ 1734 £ O
RAROMETER MM HG 73%.9 FUEL CONSUMPTION L/100KH b6.30 £ G0
HUMIDITY G/KG 4,2 HYDRGCAREONS (THC) G/KH +13 { 0.0
A e DERC  oob CAREDN MONOXIDE ~  G/KM B6 (0.0
OXIDES OF MITROBEN G/KHM s 72 { 0.0
FARTICULATES G/KM +211 { 0.00

[SeEwlw]wleye)
N et e e A St



FTF

TEST NO.

-

5 2 R Y
UEHICLE MOTEL 80 VW RABRIT I
ENGINE 1.3 L{ 90, CIO) -3 k
TEAMSHMISSION 43 I
I
BARODMETER 741,17 M¢ HG(27.18 IN HE) TRy OBULR ToMF, 21.7 DES C671.45 DECG R
htATlgﬁiﬁ_MIDTTY 7, 7T B3, hLFIlITV B.¢ GMAKG HU¥ HUMIDITY CORRECTION FACTOR 72
ailb RESULTS
BAG NUMBER 1 2 3
DESCRIFTION COLD TRANSIEWT STARILIZED HOT TRANSIENT STABILIZED
HM.OWER DIF F EFB.0 (G743 78,5 (Z7.533 498,35 (27,33
BLOWER TN‘ET P ! GuB.8 122,07 558.8 (22.0) 338.8 (22.0)
BLOWER INLET TEWF, R 36.7 L P8 2.0 0 95 356 ( 26,03
BLOWER ﬂE«J;JTLUHQ 13853, 23839, 138735,
0T FLOW S7T4. CU, METRIS(SCF) 1G6,2 ( 3748.) 183,3 1 4471, 106,35 ( 37624)
HL SAMFLE HETER/RANBE/TEM 20.8711 21, 11.8/11/ 12, 17.7/11/ .
HC HRCKGRD METER/RANGE/FFPH 4,5/ 1/ T 3.5/ 1/ 4. 3.9/ 1/ 4,
CO SAMFLE METER/RANGE/FTH 358.67°137 34, 20,3713/ 18. 32,8713/ 30,
CO  BCRSRD MZTERRANGE/FEM 1.5/13/ 1, 1.2/137 1. W6/13/7 v
CO? SAMPLE METER JFCY 33.6s 3 L0 2227 35 TS 2.2/ 3/ .54
COZ BCKGRD METER/RANGE/FET 2:87 37 .04 2:.7/°3/ 04 2.6/ 37 04
HMOX SAMPLE HETER'FFRLE’FFM 24,57 27 25, 16.7/ 2/ 17, 23.1/7 24 23,
? MOX RCKGRIN METER/RANGE/FFHM 1.4/ 2/ 1, 1.47 2/ 1. 1.2/ 2 ‘
o  DILUTION FACTOR 22,24 37,00 24,83
HC COMCENTRATIOM FFM 14, 8. 14.
CO  COWNCENTRATIOHM FFM 31. 7 29.
COZ CONCEMTRATION PCY + 3 v 32 ]
NOX CONCENTRATION FFHM 23.2 13.3 21.9
HC MASS GRAKS 1.01 +89 +B88
CO  MASS GRAMS 3,88 3435 3,54
LO2 MASS GRAMS 1083.9 1070.5 945.3
NOX MASS GRAMS 4,32 4,94 4,11
FARTICULATE MASS GRAMS 1.81 1.18 1.45
HC GRAMS/RH 17 +14 +15
CO GRAMS/KHM &7 37 61
C02 GRAMS/KHM 184.8 170.7 166.8
NOX GRAMS/KHM ) + 74 77 +71
FUEL CONSUMPTION BY CB L/100KM 7,01 §.40 5,24
RUN TIME SECONDS oG, 348, o035,
MEASURED DISTANCE KM 3.81 627 J.81
COMPOSITE RESULTS . ) 3-BAG {4-BAG)
TEST NUMBER 63BL-2 CARBON LIOXIDE FRH 73.0 { 0.0}
BAROMETER MM HG  741.2 FUEL CONSUMFTION L/1O0KM .49 (0,00}
HUMIDITY G/KG 8.0 HYORGCARBONS (THC) G/KH 15 ¢ 0.00)
W ke DEGC  21.3 CAREGN MONOXIDE  G/KM 80 ( 0.00)
OXILDES OF NITROGEMN G/KM o 7h { 0.00)
FARTICULATES G/KM V236 { 0.000)



FTF VEHICLE EMISSIONS RESULTS
FROJECT 11-3810-001
ST 43KL-3  RUN VEHICLE HO,33 TEST WEIGHT 1077, KG( 2375, LBS)
UERICLE MOLEL 30 il RARKLT DATE  3/24/8¢ ACTUAL ROAD LOAD 5.1 KWC 6.8 HF)
ENGINE 1.5 I_( 50, CII) L-4 BAG CART MO. i DIESEL  EM-408-F
TRANSHISSION 43 INo NO. 2 ODOMETER 6484, KM( 4029, MILES)
CUS ND, 3 -
BAROMETER 739,14 MM HE(23,10 IN HG DRY BULE TENF. 22,8 DEG C(73.0 DEG F)
RELATIVE WUMILITY 50, FCT AES., HUNIDITY E.5 GM/KG NOX HUMIDITY CORRECTION FACTOR .94
B
BAG NUMEER : z 3
IESCRIFTION COLL TRANSIENT sTABILIZED HOT TRANSIENT STARILIZED
ELOWER DIF F WM. HIDUIN, HZ0) 711.2 (28,9 711.2 (28.9) 711.2 (28.0)
ELOWER INLET © Mi. H2G(IN, B20) 538.8 (22.0) 558.8 (22.0) 558.8 (22,0)
ELGUER INLET TEWF, DEG. C{fs. F 35.6 (96,0 33,0 (95.0) 38,2 (101.0)
BLOWER REVOLUTIONS 13844, 23834, 13853,
TCT FLOW 57D, U, MET 108.1 ( 37473 182,7 { 4450.) 105.5 ( 3724.)
HC SAMPLE METER/RA 22,0/11/ 22, 11.8/11/ 12, 190711/ 19,
M BCKGRD ! 4.1/ 1/ A 3.7/ 17 4 3.7/ 1/ 4.
CO SAMFL 4.8/13/ 3%, 17,9713/ 14, 32,9/13/ 30,
C0_ BLKGRE 7713/ 1, 47137 1, V47137
CO2 SAMPLE MET 36.1/ 3/ .61 22,1/ 3/ .36 31,7/ 3/ .53
C0Z ECKGRD 7 2,7/ 3/ .04 2.6/ 3/ .04 2,5/ 3/ .08
7MDK SAWFLE METER N 22,3/ 2/ 22, 14,5/ 2/ 185, 21.8/ 2/ 22,
. NOX ECKBRD METER/RANGE/FFM 7/ 2771, 2/ 2/ 0, 17 327 "0,
5 DLLUTION FacToR 21,93 37,20 25,24
HC~ CONCENTRATION FFM 18. 8. 15
CO_ CONCENTRATION FFY 30, 15, 29,
€02 CONCENTRATION FCT \57 ,32 /49
NOX CONCENTRATION FFM 21,6 14.3 21,7
HC MASS GRANS 1.10 .87 .94
CO_ MASS BRAMS 3,75 3,19 3,54
CO2 MASS GRAMS 1100,5 1066, 2 924,8
NDX_MASS GRAMS 4,14 4,71 4,13
FARTICULATE MASS BRAMS 1.59 1.12 1,33
HC  BRAMS/KM /19 /14 ‘16
CO_ GRAMS/KM 164 51 .61
CO2 GRAMS/KM 13,9 170.7 1629
NOX GRAMS/KHM .73 V73 W71
FUEL_CONSUMFTION BY CB L/100KM 7,27 6,39 6,11
RUN TIME SECONES 505, 848, 503,
MEASURED DISTANCE KN 5,48 6,25 5.80
COMFOSITE RESULTS . 3-BAG (4-BAG)
TEST NUMBER 63BL-3 CARBON DIOXIDE G/KM 173.3  ( 0,0)
BAROMETER MM HG 739.1 FUEL CORSUMFTION ~ L/100KM 4,50  ( 0.00)
HUMIDITY  §/KB 8.9 HYDROCAREONS (THC)  B/KM 6 0 0.00)
TEMFERATURE DEG C  25.8 CAREON MONOXIDE  G/KH 57 0.00)
DXILES OF NITROGEN G/KH 74 (0,00
FARTICULATES G/K 214 (0,000



11-4

FiF VEHICLE EMISSIOMS RESULTS
FROJECT 11-5810-001

JEST NO.  &1TU-1  RUN VEHICLE MO.&1 TEET EIGHT 1814, KG{ 4000. LES)
VEHICLE MOGEL 79 MERCEDES EENZ DATE 3/ 2780 HOTUAL ROAD LOADT 9.7 KW( 13.0 HF)
ENGINE 3.0 L{183, CIIh I-5 A5 CART MO. 1 DTESE EM-408-F
TRANSHMISSION A3 OYNO NO. 2 OLOMETER 6943, KM{ 4314, MILES)
CVS NO. 3
BAROMETER 740,41 MM HG(29,15 IN HG) DRY EULE TEMF, 21.1 DEG C(70.0 DEG F3
RELATIVE HUWIRITY &0, FOT ARS. HUMIDITY 9.6 GH/KG HOX HUMILITY CORRECTION FACTOR .96
EAG RESULTS
BAG NUMBER i 2 3
DESCRIFTION COLDN TRAMSIENT STARILIZED HOT TRANSIENT STARILIZEL
BLOWER DIF F M, H2CLIN, H20) 711.2 (28.0) 711.2 (38,0 711,2 (28.07
BLOWER IMLET F MM, H20(IN, H2D) 571.5 (22.5) 571,35 (22.5) 971.5 (22.5)
BLOWER INLET TEMF. DEG. CIDEG. F) 38,7 ( 98.0) 33.59 { 93.0) 35.6 ( 26.0)
BLDWER REUGbeID”Q 13881, 23830, 138468,
10T FLOW S5Th, CU. METRES{SCF: 134,7 L 4738 2732.4 ( B205.) 134.9 € 4762.)
HC  SAMFLE ME Ew/FHhun,FF” 13.1/11, 13, B.2/11/ 8. 8.3/11/ 9.
HC  BCKGRD é 3.0/ 1/ 3, 2.8/ 17 3. 2.87 1/ .
C0 SAMFLE 26.3/1375 24, 15:4/13/ 14, 19.8/13/ 18,
C0  BCKGRD ". 4513700, 37137 D, 1/13/ ’
CC2 SAMFLE 44,375 37 76 L7/ 3 A2 38,07 3/ .44
C0Z BCKGRD METER/HANGESFLT 2.8/ 3/ .04 2.6/ 37 .04 2,72/ 3/ ,04
NOX SAMFLE METER/RANGE/PPM 25,27 2/ 25, G2/ 2/ 15, 25,3/ 2/ 25,
NOX BCKGRI METER/RANBE/FFM 2/ 20 0. A7 27 0. W2/ 2/ .
OILUTION FACTOR 17.50 31.76 20.83
HC CONCENMTRATION FPH 10, b b
CO CONCENTRATION PPN 23. 13, 17,
C02 COMCENTRATION FCT + 72 .38 +60
MOX CONCENTRATION FFH 25.0 13.1 253.1
HC MASS GRAMS +80 +74 +46
C0 MASS GR&MS 3.33 3,51 2.6
C0Z MASS GRAMS 1780.4 18622.2 1485.,90
NDY MASS GRAMS 6421 b4 47 4.23
FARTICULATE MASS GRAMS 1.61 1.30 1.27
HC GRAMS/KM 14 12 +08B
L0 GRAMS/KM +61 +36 «44
02 GRAMS/KH 306.7 260.7 237.0
NOX GRAMS/KM 1.07 1.04 1.08
FUEL CDNSUMPTIDN RY CE L/100KM 11.46 ?.74 9.39
RUN TIME SECONLE 506, B&8. 305,
MEASURED DISTANCE KM 5.81 6.22 5.78
COMPOSITE RESULTS 3-BAG {4-BAG}
TEGT NUMEER 41TU-1 CAREBON DIOXIDE G/KM 26%.2 ¢ 0.0
RAROMETER MM MG 740.4 FUEL CONSUMFTION L/100KM 10.06 { 0.00)
BUMIDITY G/KG 2.6 . HYDROCARBONS (THC) G/KM +11 { 0.00
DYIDES OF NITROGEN G/KM 1.06 ( 0.00)
FARTICULATES G/KM + 226 ¢ 0.000)



FiF YEHICLE EMISSIONS RESULTS
FROJECT 11-5815-201
TEST NO.  &1TU-2  RUN VERICLE NO.&1 TEST WEIGHT 1814, KG( 4000, LBS)
VEHICLE MODEL 79 MERCEDES ERENZ naTe 3/ 3786 ACTUAL ROAD LOAD 9,7 KW( 13.0 HF)
ENGINE 3,0 L(1B3, CII) I-3 B&G CHART MO; 1 LIEEBEL EM-408-F
TRANSMISSION A3 DYND KO 2 CLOMETER 6980, KM( 4337, MILES)

CVE RO, K

BAROMETER 739,45 MM HG
RELATIVE HUHIDITT 33.
EAG RESULTS

e FULE TENF.
i AES. HURIDITY

NOX HUMIDITY CORRECTION FACTOR .89

EAG NUMBER i 2
DESCRIFTION COLD TRANSIENT STABILIZEL HGT T ANSIENT STARILIZEL
ELOWER DIF F MM, RHZ0{IN, HZ0) $58.0 (27.3) 598,05 (27.3) 6?8,5 (27.3)
ELOWER INLET F HH; H O(In. H2O) 08,3 (22.%) 258,8 (22.0) 538.8 (22.0)
ELOWER INLET TEMF, DEG. C{DEG. F) 3&8.7 ( 98.0} 356 L 94.03 36;1 { 97.0)
BLOWER REUDLU:IJNa 13879, 23764 13876,
TdT FLOW UIUo CU. METRES{ECF) 134, L 47355, 231.4 ¢ D17_;) 133,00 ( 476743
nC SHMPLE .*r’FﬁHu FFFHE 1137117 11, /.q/il’ g 7.6/11/ 8.
€ BCKGED “Ettﬁ'hh\GL/FF 2.0 1 3. 2.3/ 1/ 3 2.3/ 1/ 3,
CO  SAMPLE NETrk’RﬁNuE;.Fn 23,8713/ 21, 13.9!13ﬁ 2 17.8/13/ 16,
€0 BCKGRD HMETER/RANGE/FFHM 4713/ 0, .3/13i 0, W2/137 0 0
L C02 SAMFLE METER/RANBE/FCT 45,6/ 3/ .BO 27.87 3/ J4é 3B.&7 3/ .45
0o C02 BCKGRD METER/RANGE/FCT 3.1/ 35 G0 3.3/ 3/ 00 317 3/ W05
NOX SAMFLE METER/RANGE/FFM 28.8/ 2/ 2%. 17,27 2/ 18, 28.4/ 2/ 28«
NOX BCKGRI METER/RANGE/FFPM 1,17 2/ 1. 1.2/ 2/ 1. 1.2/ 2/ 1,
DILUTION FACTOR 14.64 29.22 20:.49
HC CONCENTRATION FFM 9, T S
CO CONCENTRATION FFM 20, 12, 15,
CO2 CONCENTRATION FCT + 74 +41 -5
NOX CONCENTRATION FFM 27.8 16.5 27,3
HC MASS GRAMS «48 +67 v41
CO MASS GRAMS 3.20 J.16 2.39
CO2 MASS GRAMS 1871.0 1728.1 149%.4
NOX MASS GRAMS &4l .55 6,29
FARTICULATE MASS GRAMS 1.08 1,39 1.26
HE  GRAMS/KHM £12 +11 +07
CO GRAMS/KNM v vl +41
CO02 BGRAMS/KM 323.1 6.4 258,3
NOX GRAMS/KHM 1.10 1,65 i.08
FUEL CONSUMFTICN BY CB L/loOhH 12.03 i0.32 .44
RUN TIHE CONLS 304, 864 G0,
MEASUREL DISTANCE KM 3.81 4423 5.80
COMPOSITE RESULTS ) 3-BAG { 4-BAG
TEST NUMBER 61TU-2 CARERON DIQXIDE G/hﬁ 280.9 { 0.0
HUMIDITY G/KG 7.1 HYLROCAREDNS (THCY G/KM +10 { 0.00
TEMPERATURE ©DEG C 23.9 CAREON MOMDXIDE G/KM +49 ( 0.00
OXIDES DF MIT”DCEN G/KM 1,07 { 0.00
FARTICU G/7KM 213 { 0,000



TEST ®G. 17
VEHICLE MODEL
ENGINE 3.0 Ll
TRANSHISSION ¢

BARCMETER 728,53 MM HGIZ7.08 IN HG

2

AT

VE HUMIDITY &0,

FCT

RAG RESULTS

£1-d

BAG NUMBER
DESCRIFTION

BLOWER DIF P MM, H20:{IN. HZD;
ELOWER INLET F MHM. H2CU(IN. HZG)
BiOWER IMLET TEMF. DEG, C{DEG. F
BLOWER REVOLUTIONS

TOT FLOW ST, CU. METRES(SCZF)

HC  SAMFPLE V’*EP :éNLE/FL
HC BCRGRD BCTER/ =
GO SAMFLE 13
CC ETKGRD
G002 SAMFLE
C0Z BCKGRD APLT
NOX SHEMPLE VVTER/ ﬁNLt *
NO¥ BC!uRD HETER’RQNGE/FF”
DILUTION FACTOR

HC CDNCEHTRATION PEM

CO CONCENMTRATION FFM

C02 CONCENTRATION FC

NOX CONCENTRATION FFP
HC  MASS GRAMS

Ch HASS GRAMS

CO2 MASS GRAMS

NOY, HASS GRAMS
FARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

CO2 GRAMS/KM

NDX GRAMS/RM .
FUEL CONSUMFTION BY CE L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

-~
I
14

i

COMFOSITE RESULTS

TEST NUMBER
BARDMETER

HUMIDITY /KRG
TEMFERATURE DEB C

FTF

VEHICLE EM
FROJECT 1
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CARBON DIOXIDE
FUEL CONSUMFTION
HYDROCARBONS (THD)
CAREON MONOXILE
OXIDES OF NITROGEN
FARTICULATES

TEET NEIGHT

L ROAD LOAD 9.7 KW( 13.0
EM-408~F

C
LLJMETER 4997, KH({ 4348, MILES)

MOY HUMIDITY CORRECTION FACTOR

3
HGT TRANSIENT
673.1 (26.3)

538.8 (22.0)

36,1 ( 97.0)

STARILIZET

Llie LA+

G/KM
L/100KH
G/RM
G/KM
G/KM
G/KRM + 230

1814, KG{ 4000, LES)
HF)

97



TEST NO.  S2TU-1  muk i
VEHICLE MODEL B0 DLDS DELTASSE
ENGINE 3.7 L(33G. Il V-8
TRANSMIBSIEGN Az

BAROMETER 745,24 M# Hi
RELATIVE HUMIDITY
E&AD RDBULTS
EAG HUMBER
DESCRIFTION

BLOWER DIF & M, HEZDIIM, H2D)
BLOWER IKLET P MM. HIZO(IM. H2G)
B'DJEF INL" JEMF. LEG. C(IEG.

hi?:R;R £/
FKGRED METER/RANGE/
{ILUTLON rh;,br
HC CONCERTRATION FFﬂ
C0 CONCENTRATION FPHM
C02 CONCENTRATION PﬁT
MOX CONCENTREATION FFM
H{: HAS URHHQ
CO MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS
FARTICULATE HASS GRAMS

HC GRAMS/KM

CO  GRAMS/KH

02 GRAMS/KH

NOX GRAMS/KM _
FUEL CONSUMFTION BY CE_L/100KM
RUN TINE SECONDS
MEASURED DISTANCE KN

COMPOSITE RESULTS
TEST NUMEER 62TU-1
RAROMETER MM HG 745.2
HUMIDITY 5/kG 5.4
TEMFERATURE REG C  21.1

v1-€

4%8.3 (27,
558.3 (22,
37.8 (1060
13971,
i346.6 1 48
34.1/14/
2.3/ 1/
36,3713/
17137
45,57 34
2,77 3/
i8.0/ 2/
ol 2/
16.85
32,
324
+ 70
173
2¢00
3.15
1874.%
4.01
2.52
+43
87
322.1
+ 49
12.09
306,
.82
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CAREON DIO
FUEL CONSU

..J.f. C_‘—**!

HfE&BA{ Léz"a'

ETER 69”0. hV( 4300, MILES)

551

Oy L

“ L

KOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

698.5 (27
aoB.8 (22

v )

+0)

37.8 (100.0)

13867.

135.7 4792.)

XIDE
HFTION

HYDROCAREGNS (THC)

CAREQGN MON
OXIDES OF

OXIDE
HITROGEN

PARTICULATES

G/KM
L/100KM
G/KM
G/KM

G/KM

G/KM.

B%4e)

.88

STARILIZED

-BA

- ad
[l ]
N GY

- o+ LA

Ll b e

3

W72

+270

A
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FTF VEHICLE EFISSIONS RESLL
FROCECT 11-358104-001
TEST MO.  &2Tu-2  RUN 1 YERICLE HE. 52 TEZT WEIGHT 1928. KG( 4250, LRES)
VEHICLE MODEL 80 QLDS LELTASS LaTs £/ 7789 SLTuke ROAL LOAD 9.1 KW( 12.2 HF)
ENGINE 5.7 L(330. CIIN V-3 BAG CART MO, 1 DITEEL EM-408-F
TRAMSMISSION AZ LYND NG, i SCUCMETER 6952, KM( 4320, MILES)
CVS NG, 2
BARGMETER 735.08 MM HES(Z2.94 IN HE: DRY BULE TEMF, 34,0 DEG C/B4.0 BEG Fi
RELATIVE HUMIDITY 47, PCT BES, RUMIDITY li.¢ GH/KG NOX HUMIDITY CORRECTION FACTOR 1.03
BAG RESULTS
EAG MUMBER 1 2 3
DESCRIFTICH COLD TRAKSIEN 8TpEILIZEE FEOT TRANSIENT STABILIZED
ELOWER DIF 678.5 (27.5) 498.5 (27.5} 578,54 (27.3)
RLOWER INLEY 338.8 (22.0) 538.8 (2.0 38.8 (22.0)
ELOWER INLE - 36,7 { 78.0) 37.6 100.0) 37.2 ( 99.0)
BLOWER REVOLU 13850, 23B1g, 1383%.
TOT FLOW 57D, 14 133,48 ( 4716, 226.4 { BOR?.) 123.8 ( 47254
=L SAMFLE ME? L 36.5/11/ 36, 19,5711/ 290, 19.3/11/ 1%,
HC BCRGRD METER/RANGE/FPF 3.1 3 3.2/ 17 3. 3.2/ 1/ 3.
0 SAMFLE ' ‘PR 37.8/13/ 33, 21,1713/ 19, 26,3713/ 24,
£ I"%GRI MET EEM £37137 0. 471370 0. +4/13/ 0.
COZ SAMFLE ) B 45,87 3/ .BO 30.4/ 3/ .50 41.5/ 3/ 71
COZ RCKGRD METERSR JFL 2,3/ 3/ .04 2.4 3/ .04 2.3/ 3/ .04
NOX SAMFLE M:;:R 'RANGE/FEM 15.0/ 2/ 15, 11.3/7 2/ 1il. 15.2/ 2/ 15,
NOX BCKGRID METER/RANGE/FFM W27 2/ . 272/ 0, 32/ .
DILUTION FACTOR 16,36 26,45 18.87
HC CONCENTRATION PFM 34, 17, 14,
CO CONCENTRATIOMN PFM 33, 18. 23,
C0Z2 CONCENTRATIGON FCT 77 +47 67
NOBX CONCENTRATION FFM 14.8 11.1 14.9
HC MASE GRAMS 2.39 2,22 1.26
CO MASS GRAMS 5.21 4,81 3.56
C02 MASS GFAMS 1880.3 1963.2 1640.4
NOX MASS GRAMS 3.%90 5,02 3.92
PARTICULATE MASS GRAMS 3.52 1.43 1.29
HC GRAMS/KM +A3 + 36 +22
CO  GRAMS/KM + 70 .78 161
CO2 GRAMS/KH 323.8 317.5 283.3
NOX GRAMS/KM 167 .81 «68
FUEL CONSUMFTION RY €B L/100KM 12,15 11.90 10.60
RUN TIME SECONDS 903, 868, 304,
MEASURED DNISTANCE KM 5.81 5.18 5.79
COMFDSITE RESULTS . 3-BAB (4-EBAG
TEST NUMBER &2TU-2 CAREON DIOXIDE G/KM 309.4 (0.0
BAROMETER MM OHE  735.1 FUEL CONSUMFTION L/100KHM 11,59 { 0.00
HUMIDITY G/KG 11.6 HYDROCARBONS (THC) G/KH + 34 { 0.00
TEMFERATURE LEG L  30.0 CARBOM MONOXIDE G/KM «76 { 0.00
OXIDES OF NITROGEN G/KM +79 { 0.00
FARTICULATES G/KM + 307 ( 0.000



FIF VEHICLE EWISSIONS RESULTE
PROJECT 1i-5810-0G01
TEST NO. AZTU-3  RUNW i VERICLE NG, 82 EBT WEIGHT 1928, RG( 4250, LES)
VEHICLE MODEL gl _OLDS DELTASS OaTE 4/ B/BG ﬁCTUﬁL ROALG LOAD 2.1 KW( 12,2 HF)
ENGINE 3.7 L{(3%0. CID) V-8 BAG CART WS, 1 HIESEL EM~-408~-F
TRANSMISSION A3 giﬁapﬁﬂﬁ - 2 OLOMETER 6973, KM( 4333, MILES!
BARCGMETER 746,31 MM HG(29.37 IN RO) ORY BULB TEMF, 25.¢ DBEG C(77.0 REG B
RELATIVE HUMIDITY 13. FCY aESe HUMIBITY 2.0 GMAKEG NOX HUMIDITY CORRECTION FACTOR 79
BAG RESULTS
ﬁG NUMBER 1 2 3
IESCRIFTION COLE TRAMSIENT STABILIZED RGT TRANSIENT STARILIZED
BLOWER LIF & MM. H2O(IN. HZ0: 578.2 (27.3) 678,32 (7.5 698,95 {27.3)
BLOWER INLET P MM. H2O{IN. HZD) Ja8.8 {(22.0) oed.8 (22,07 338.8 (22.0)
BLOWER IMLET TEMF, DEG. C{DEG. M} 37.8 (100.03 I7.8 (100.3) 37.8 (100.0)
ELOWER REthUTIONC 13840, 23824, 13841,
TOT FLOW S8ThL, Ch. M:.FEE 5CF i36,0 ( 4801, 2353.8 { B2ada) 133.,8 ( 4794.4)
0 SAMPLE METER/RAOMNGE/FFHM 1.3/711/7 31, 13.47117 16, J.3/117 15,
HC  BCKGRD MZ :ﬁmGEfPPM 2.7 17 2 2.1/ 1/ 2. 2171/ 2.
GO SAMPLE ANGE/FFM 33,3713/ 3%, 19.%/13/ 18, 24.2/137 22,
C0 ECKorE ! SROMGESFEN 24137 Q. 171374 0, 1413/ 0,
CG2 SAMFLE ME ANGESPLTY 45,7/ 3/ 7B 29.7/ 3/ 4% Iv4/ 3/ 67
C0Zz BCRGELD i HGE/FET 2.1/ 37 .03 i.84 3/ .03 2.17 37 .03
- NOX SAMFLE MGE /FEH 18.6/ 2/ 1%, 14.47 27/ 14, i8.5/ 2/ 19,
i HOX BCKGRD M“TEH ‘RAENGE/FFM 85 2/ L. 172/ 0, W2/ 2/ '
=  LILUTION FACTOR 15,94 27415 19.88
O HC CONCENTRATION FPHM 29, 14, 13.
CO CONCENTRATION FPM 31, i7. 21,
C02 CONCENTRATION FCT 73 +46 + 54
NOX CONCENTRATION FFM 17.8 14.3 i8.3
HC MASS GRAMS 2.30 1.83 1,04
£0 MABS GRAMS 4,78 4,72 3435
C02 MASS GRAMS 1B78.7 1%85.3 1590.6
NOX MASS GRAMS 365 503 3.+74
FARTICULATE MASS GRAMS 2,09 1,36 1.48
HC GRAMS/KM +A40 o 29 +18
L0 GRAMS/KM +86 + 76 +o8
€02 GRAMS/KM 3235 317.7 273.4
NOX GRAMS/KM 63 +81 +64
FUEL CONSUMFTION BY CB L/100KM 12,13 11.90 10,22
RUN TIME SECONDS 505, 848, 05,
MEASURED DISTANCE KM .81 6.25 53.82
COMPOSITE RESULTS . 3-BAG (4-BAG
TEST NUMBER 62TU-3 CARBON DIOXILE G/RM 306.7 € 0.0
BAROMETER MM HG 746.5 FUEL CONSUMFTION L/100KM i1.49 ( 0.00
HUMIDITY G/RG 245 HYGROCAREONS (THC)Y G/KH +28 ( 0.00
TEMFERATURE DEG €  25.0 CAREON MONDXIDE G/RKM + 73 ( 0,00
OXIDES OF WNITROGEN G/KM 72 ( 0.00
FARTICULATES G/KM + 258 {( 0.000



FTF

TEST NG, 53TU-1

£S7 . ~ Ruw 1 VEHICLE NOL 23 TEST WEIGHT 1077. KRG( 2375, LES)
JhH*CLE‘HhJEL B0 YW RAZEIT DATE 4/ 4780 SUTup. ROAD LOAL 5.1 KW( 6.8 HF)
ENGINE 1.3 L{ 90, CII) L-4 BAaG CART MO, i LIESEL  EW-408-F
TRANSMISSION &2 HhﬁbNtDv 2 CLOUMETER 6922, KM{ 4301, MILES)
EARDHETER 746,00 MM BG(29.37 IH HG: DRY BULE TEMF. 4.4 BEG Ci7&.¢ LDEC Fi
RELATIVE HUMIBITY 28, PCT ARE. HUMIDITY 3.3 GMJKG NOX HUMILITY CORRECTION FACTOR .82
BAG REGULTS
HABD WUMBER 1 2 3
DECCRIFTION COLL TRAMNSIERT STABILIZED HOT TRANSIENT STARILIZET
ELOWER TIF F WM. H2ZO( 20 598.5 (Z7.3) 578,35 {27.5} 698.5 (27.)
BLOWER IWLET P MM, HE”. H20) S08.8 (22.0) 5u8.8 (22,67 538.8 (22.0)
BLOWER INLET TEMP. DES, T(DEG. FJ 35,6 { 96.0) J5.1 { 97,01 26,1 ( 97.0)
ELOWER "“UUL}TIDND 138480, 23818, 13848,
TOYT FLOW STE. CU. METRES(S 107.2 0 37840 184.0 ( 6495.} 167.0 ( 3777.)
HL q*MrLE METER/RANGE/FT! 19,1711/ 19, 11.35117 11, 19.2/117 19,
HC BLKGRD METER/RAN ' 2.8, 17 2, 2047 10 2. 2.4/ 1/ 2,
£g Sﬁf"h METER/RAHEE/RPE 34.0/13/ i 16.7/137  1G. 29,1713/ 26,
Cr's.)‘ LK \JRI; ﬁETEI’/F’H E i '.""‘ <.1f'13/ Oe .-1/13/'! Ot -'11/13/ 00
02 SAMFLE METER/RANGES ECT 35,17 3/ 59 22.4/7 3/ .34 31.5/ 3/ .52
£07 BCKGRI METER/RANGE/FCT 247 37 .04 2417 3/ .03 2.27 3/ .03
w  NOX SAMFLE METER/RANGE/FFM 24,8/ L7 2%, 17,0/ 2/ 17, 23.8/ 2/ 24,
I NOX BCRGRI McTER/RANGE/FFH 3721 W32 0. 37 270,
= D;LJTIDN FACTOR ) 22.62 36,67 25.43
CONCENTRATION FFM 17, 2. 17,
CO CONCENTRATION Frn 30, 14. 2b,
COZ CONCENTRATION FCY $ 3 33 + 49
HOX CONCENTRATION FPM 24.3 18.7 23.5
HC MASS GRAMS 1.06 W95 1.04
CO  MASS GRAMS 379 3.10 3,21
CO2 MASS GRAMS 1084.1 1114.3 950.0
NOX_MABS GRAMS 4.06 4.79 3.92
FARTICULATE MABS GRAMS 1.74 1.15 1,29
HC GRAMS/KH .18 .15 +18
CO  GRAMS/KHM + 69 LG50 + 39
COZ GRAMS/KM 187.2 178.3 165.5
NOX GRAMS/KM _ 20 77 +68
FUEL CONSUMFTION BY CE L/100KM 7.02 6.48 6421
RUN TIME SECONDIS 503 848. 305,
MEASURED DIISTANCE KM 379 be26 J.80
CoMPOSITE RESULTS ] 3-BAG (4-FAG)
TEST NUMBER &3TU-1 CARBON DIOXIDE G/KM 176.6 ( 0.07
BAROMETER MM HG  746.0 FUEL CONSUMFTION  L/100KM 6,62 { 0.00)
HUMIDITY G/RG 3.8 HYDROCAREONS (THC) G/KM «17 ( G.00)
OXIDES OF NITROBEN G/KM 73 ¢ 0,00
FARTICULATES G/KM 218 ( 0.000)



8T-d

TEST NO.  &37L-2 EUN
VEHICLE MODEL
ENGINE 1,5 L{ %0, CID) L-4
TRANSMISSION M4

EARCMETER 734.82 MM HG{Z5.%3 IN HB)

RELATIVE HUMIDITY &2, FCT
BAG RESULTS

EAG NUMBER

BESCRIFTION

BLOWER DIF F MM. H2O(IN. HZ0
ELOWER INLEY P MM, H20(IN, H20)

RLOWER INLET 1'Eﬁr. [EG,
ELOWER REVOLUT

TOT FLOY 5TQ
£ SAMFLE M
HC  BCKGRD
CO  GaMFLE 7
£0  ECRGRL METE]
COZ BAMFLE MEY
{02 BOKGRE MES ;
HOX BAMFLE | E.EF/FAA
HOX BCKGRE ¥
DILUTION FACTOR

HC CONCENTRATION FFH
C0 CONCENTRATION FFM
CG2 CONCENTRATION FCT
NOX CONCENTRATION PFM
HC MﬂuD GRﬁMD

CO MASS GRAMS

£02 MASS GRAMS

NOX_MASS GRAMS
FARTICULATE MASE GRAMS
HC GRAMS/KM

CG  GRAMS/KM

CO2 GRAMS/KHM

NOX GRAMS/KM

FUEL CONSUMFTIGN BY CE L/100KH
SECONDS

RUN TIME
MEASURED DISTANCE KM

COMPOSITE RESULTS

TEST NUMBER 637U-2
MM HG 734.8
G/KG 12.0

23.9

BAROMETER
HUMIDITY
TEMFERATURE IDEG C

80 VY RARERIT

H
N ’ETEEL(qCF,

£/FFM
METER/RANGE/FFHM

FTF

VEHICLE EMISSIONS RE
FROJECT 11-5810-001
YEHICLE NO.43
DATE 4/ 7/80
BaG CART MO, 1
OYNG M. 2
CVS NO. 3
LREY BULE TEMP, 23.9 D
ABE. HUMIDITY 12.0 GM/
CCLL IRATS EMT 5
695,53 (27.3) 458
558.8 (22.0) Sag
38,1 L §7.01 37
13843,
105.,4 ¢ 3720, 18§
22,371 23, 13,
3.64 17 4, 3
Eéeeflaf 34& 200
e72/1375 1. .
352/ 3/ .59 23,
204! 3/ 0Q4 20
2007; 2} 210 145
Zf 27 1. [
22,53
19,
32,
+ 30
20.0
1.14
- 3.94
1069.3
4.21
1,66
+ 20
+68
184.9
73
5,94
303,
5.78

SULTE

)L._U VJ IE 70 G 2 L_o
ACTUAL ROAD Légﬁ KB RETT 5850
DIESEL  EM-40
DLOMETER 6949, hﬁ( 4318, MILES)
5 (75,0 TES F)
KG NOX HUMIDITY CORRECTION FACTOR 1.04
2 2
TAEILIZED HOT TRANSIENT STARILIZED
V527, 6958.5 (27.5)
£ (22,00 558,8 (22,0)
295,00 26,7 ( 98,0)
23845, 13839,
7 { &387.) 105,1 ( 3710.)
5711/ 13, 19,8711/ 20,
&/°17 4. 1.8/ 4,
4/137 18, 37.2/13/ 30,
3/!131'!‘ . 62/13/ 00
0/ 3/ 37 32,1/ 3/ .53
5/ 3/ 04 3.7/ 3/ .04
9/ 2/ 15. 21.3/ 2/ 21,
5/ 2/ . 5/ 27 1
35,43 24,90
10, 14,
17. 29,
L34 ,49
14,4 20,8
1.04 .99
3,64 3,54
1112,1 949.,5
5,20 4,36
1,74 1,43
17 W17
59 3
177.8 163.3
.83 V75
4,67 6,13
848, 504,
5,24 5.82
3-BAG {4-BAG
CAREON DIOXIDE B/KM 175.3 ¢ 0.0
FUEL CONSUMFTION  L/1QOKM 4.58 ( 0.00
HYDROCARRONS (THC) G/KM 17 ( 0.00
CAREON MONOXIDE B/KH 81 ¢ 0.00
OXIDES OF NITROGEN G/KM .79 ( 0.00
FARTICULATES G/KM ,229 ( 0.000



FTF VERHICLE EMISEIONE FESULTS
FROJECT 11-GBi0-001
TEST NO. 53TU-3  RUN 1 MEHICLE HO.&3 TEST WEIGKT 1077, KG( 2375. LES:
VEHICLE MODEL 80 YW RARRIT OATE 4/ 8/80 ACTUAL ROAD LOAD 5.1 KW( 6.8 HF)
ENGINE 1.5 L( %G, CIDY L-4 BAG CART NO. 1 DIESEL £M-4G8-F
TRANSMISSIOK A3 IthraD. 4 2 QLOMETER 4972, KM{ 4332, MILES)
oo MU v}
BAROMETER 747 .27 MM HG(Z29.42 IN HG \RY BULE TowP. 24.4 DEG C(7&.0 LEG F)
RELATIVE HUMILITY 11. FCT ABS. HUMIDITY 2,7 GM/RG NOX HUMILITY CORRECTION FACTOR .78
BAG RESULTS
B4G MUMBER 1 2 3 :
DESCRIFTION COLD TRANSIEHT STABILIZERD HGT TRANSIENT STARILIZED
BLOWER DIF F MM, alIn, HZO) 658,50 (27,5 698,35 (27.3) §78.5 (27.5)
BLOWER INLET F ”h h G(IN, H20) 538.,8 (22.0} GoB.B (22,03 358.8 (22,00
BLO&EH IHLET TE)r. LEG. CLDEG. F) 38,1 (97,6 35,0 ¢ §53.82 353,86 (6.0
P‘DN REVGLUTIONS 1384%. 2382%, 13847,
a1 ”LGJ LTI Cu. ME TRES(SCF) 167.,2 ¢ 378443 184.8 ( &323.} 167.3 { 3787.:}
HC  SAMFLE /PE ig.1/117 18, 1i.4/11/7 11, 17.47117 17,
AL ﬁC*GFP O A U 2.2/ 10 2. 2.2/, 1 2
CO GSAMFLE HETER 31,1713 8. 16.5/13/ i, 2,0/13/ 19,
Co Db}bnu i 3135 T 47137 Q. 237135 0,
COZ SﬁﬁPL § 3,67 35 .0b 20,9/ 3/ .34 30.27 3/ .50
£02 EBCKGRD 2,27 34 .43 2.4/ 37 .04 2.1/ 3/ 03
w NOX SAMPLE METEF RAhLE’F il 5.0/ 25 25, 172.07 27 17, 23.77 2/ 24,
1 NOX BCRGRL METER/RANGE/FFH Jal 240 1, A7 27 0. g2 02/ 0.
= DILUTIGH FALTGR 23,72 37.47 246,85
Y HC CUNCEN ATIGN FPM 15, 2. 15,
CO  CONCERT &nT¢0 FEY 28, 14, 18.
£o2 CUNCENTFHTIDN FLT a3 «30 + 47
NOX CONCENTRATION FFPH 24,5 16.9 23,5
HC MASS GRAMS +74 78 +Po
CO  MASS GRAMS 3.44 3. 03 2,27
C0Z MASS GRAMS 1036.2 1019.1 9i%.8
NOX MASS GRAMS 3,92 4,467 3.78
FARTICULATE MABS GRAMS 1.54 1.11 1.38
HC GRAMS/KHM 16 16 W14
CO GRAMS/KM + 39 +49 + 39
COZ GRAMS/KM 17%9.1 163.3 1539.0
NOX GRAMS/KM + 68 73 + 80
FUEL CONSUMFTION RY CB L/100KM b6.71 6,12 3.5
RUN TIME SECONDS 303, 848, 504,
MEASUKED LISTANCE KM 5.79 6,24 35:.79
COMPOSITE RESULTS ) 3-BAG (4-HAG)
TEST NUMEER 63TU-3 CAREON DIOXIDE G/KM 165,4 { 0.0)
BAROMETER MM HE 747.3 FUEL COMSUMFTION LA10O0KM b.20 { 0.00)
HUMIDITY G/KG 2,2 HYLROCAREONS (THD)  G/KM ié ( 0.00)
TEMFERATURE DEG C  24.4 CARBON MONOXIDE /M +48 ¢ 0.00)
CXIDES OF MITROGEM G/KM + 71 ¢ 0.00
FARTICULATES GAKM +213 ¢ 0.000)



FIF “EH*F*E EMISSIONS RESULTS
(0JECT 11-5810-001
TEST NO.  &3TU-4  RUN 1 VEHICLE NO,¢3 TEST WEIGHT 1077, KG( 2375. LES)
JEHICLE NODEL _ 80 UM RABETT DATE 4711780 ACTUAL ROAD LOAD _ 5.1 KWC 4.8 HF)
ENGINE 1.5 L{ %0, CII) L-4 EAG CART NO. 1 GIESEL  EN-40B-F
TRANSHISSION M4 IYNO ND. 2 ODOMETER 7327, KM( 4553, MILES)
VS ND. 3
BAROHMETER 733,30 KM HG(28,57 IN HEJ IRY BULE TEWF. 24.4 LEG C(78.0 LEG F)
RELATIVE HUMIDITY 3. FCT AES, HUMIDITY 12,5 BM/KG NOX HUMIDITY CORRECTION FACTOR 1,04
EAG RESULTS
BAG_NUMEER 1 2 3
LDESCRIFTION COLD TRANSIENT STARILIZED HOT TRANSIENT STARILIZED
BLOWER DIF F MM. HIO(IN, H20) £98.5 (27.5 596.5 (27,3) £98,5 (27.5)
ELOWER INLET F MM. H2G(IN. H2D) 558.8 (22.0) 538.8 {22,0) 558.8 (22.0)
ELOWER INLET TEMF. DEG. C{DEG. F) 36.7 {58.0) 37,2 (99,0 36,7 ( 98,0)
BLOWER REVOLUTIONS 13586, 23825, 13870,
TGT FLOW STD. CU. METRES(SCF) 105,01 3709, 18043 { 6347.) 105,11 37104
HC  SAMFLE METER/RANGE/FFM 21.8/11/ 22, 14,6711/ 15, 21.8/11/ 22,
HC ECKGRD METER/RANGE/FFY 2.4/ 17 2. 2.4/ 37 2, 2.4/ 17 2.
CO SAMFLE WETER/RANGE/FEY 33,9713/ 30. 18.2/13/ 1. 30.8713/ 28,
€O_ BCKBRD METER/RANGE/FEN 17137 0, 47137 70, 4713/ "0,
b CO2 SAMFLE METER/RANGE/PCT 35,4773/ .5 21.7/°3/ .35 31,7/ 3/ .53
J, COZ BCKGRD METER/RANGE/FL] 2.4/ 3/ .04 2.4/ 3/ .4 2.5/ 3/ .04
S NOX SAMFLE METER/RANGE/FFM 21.5/ 2/ 22. 14.7/ 2/ 13, 21,0/ 2/ 21,
NOX ECKGRL METER/RANGE/FFM W32/ 0, V3420 17 2770,
DILUTION FACTOR 22,40 37,89 25,24
HC  CONCENTRATION PEM 20, 12, 19
CO_ CONCENTRATION FFH 29, 15, 27,
£02 CONCENTRATION PCT 156 .31 ,48
NOX CONCENTRATION FFM 21,2 144 20,9
HC MASS GRAMS 1.18 1,2 1.18
CO_ MASS GRAMS 3,53 355 3,27
C0Z MASS GRAMS : 10674 10396 9300
NOX_MASS GRAMS 4,53 5,28 4,46
FARTICULATE MASS GRAMS 1,82 1,18 1.61
HC  GRAMS/KM 120 .20 .20
CO_ GRAMS/KN 161 .51 /56
CO2 GRAMS/KM 183.4 145,2 159,5
NOX GRAMS/KM +78 .84 .77
FUEL_CONSUMFTION BY CB L/100KM 6,89 6.20 5.99
RUN TIME SECONDS 503 848, 505,
MEASURED DISTANCE KN 5,81 5,29 5.83
COMPOSITE RESULTS 3-BAG (4-BAG
TEST NUMBER 63TU-4 CAREON DIOXIDE B/KM 187.4 (0.0
BARDMETER MM MG 733.3 FUEL CONSUMFTION ~— L/I100KM  6.28 (0,00
HUMIDITY  G/KB 12.5 HYDROCAREONS (THC)  B/RM 120 ¢ 0.00
ENSERATURE TEG C 043 CAREON MONOXIDE ~ G/KM +55 ( 0.00
OXIDES OF NITROBEN G/KM 181 (0,00
FARTICULATES G/KM .238 { 0.000



APPENDIX C

PARTICULATE CONTROL SCREENING EVALUATION
WITH THE MERCEDES



FTR VEHTCLE EMISSIDNS RECGINTES 6131-1 - EX-47 TRAP PRE-CHECK B.L.

TEST MO, 41271-1 RN 1 UEHITIE NO 41 TEST WETIGHT 1814, KG{ 400N, | BG)Y
UERTCIE MODEL ™~ @ MERCEDES  BENZ DATE 7/18/80 ATTUIAL ROAD LDAD ~ 9.7 KW 13,0 HP)
ENGINE 1.0 L0187, £TH) 1-§ RPAG CART NO. 1 DIESEL EM-40R-F
TRANSNISEION AT DYND N, 2 DNOMETER 7057, KM( AXB3. MILES)
rue N0, 2
RARDMETER 230,00 MM HG/20.13 TN HR) DEY BULR TEME, 22,8 DEG C(7T.0 DEG F)
RELATIUE HUMIRITY 41, PLCT ARG, HUMIDITY 10.9 GM/KG NOY HUMTDNITY CORRECTION FACTOR 1.01
BAG REGIN TS
BAG NLUIMBER 1 2 2
DECCRIPTION COLN TRANGIENT STARILIZED HOT TRAMGTENT STARII T7ED
¢ DIF P MM, H2N(TN. H20) 711.2 (22.0) 71 £22.0) 712.7 (22,1}
INLET B MM, H20(IN, H20) S549.0 (22.4) 57 122.5) 571.5 (22.3)
» INLET TEMP, DEG, CIDER, F) 4.7 ( 98.0) 1 [ 95.M ;7 (98,0}
________ REUOLUTIDNS 13004, 47, 13814,
TOT FLOW STD METREQ/SCF) 124.2 [ 474N0.) 226 [ 8111.) 124.0 ( 4722.)
HE ' GAMELE METER /RANGE /RN 115711/ 13, 2.2711/7 8, Q.11 9,
HC EBCKRRT METER/RANGE /PPN .40 17 T, 2.4/ 1/ 3, X471/ 2,
L0 GAMPLE METER/RANGE/FEM 2%.4/13/7 23, 14,0137 14, iR.0/12/ 17,
£N  BCKGRD METER /RANGE /PPN 2.9/ 79, 1.9/437 "2, K Y2k TR
f'02? CGAMFI E METER/RANBE/PDT P VA VA - 24,57 317 A1 18,4/ 37 L E5
£02 RCKGRD METER/RANGE/PCT 2.8/ 31/ .04 1.4/ 2/ .05 217 2/ .05
NOY SAMPIE METER /RAMNGE /FPM 24,2/ 2/ 24, 15.97 2/ 14, 5.2/ 2/ 25,
NAY RCOKRRT METER /RANGE /PPM YV YA VA 87 237 71,
PILUTINN FACTOR 17,17 .74 0.4
HE  CONCENTRATINN PEM -3 g, A,
£ CONCENTRATION PPM 20, 12, 15,
£N? CONCENTRATION POT .74 i) LA
NDY CONCENTRATION PEM 21,7 . 4.7
HC  MAGS GRAMG -3 A5 4%
LN MAGE GRAMS X.17 2,35 2.42
£N2 MAGC BRAMG 1818.7 1£12.2 1488.5
NOY MAGG GRAME A:14 4.40 4.18
PARTICULATE MAGG GRAMS ’ 1.47 1,34 1.34
HE  GRAMG/KM 11 11 08
£ ARAME/KM 54 .52 ;42
£02 RRAME /KM 2.2 242:1 584
NOY RRAMG/KM 1.08 1.07 1.11
FUEL CONCUMPTION BY CR L /100KM 1.88 Q.79 9.45
RUIN™TIME SECONDG 0S. 040, S04,
MEAGURED DISTANCE KM :72 4:15 5.74
COMPOSTTE RESUL TS i LA-RAG
TEST MNUMBER £1T1~1 CAREON NINYINE B/KM K-} PR S
RAROMETER MM HG 719.9 FUEL CONGUMPTTON L/100KM .10 [ .00
HUMTIDITY G/KE in.9 HYDROCARRONG (THCY G/KM 1h { -n.0A
TEMPERATURE DEE C  22.8 CAREON MONDYITE 8./KM .50 [ 0.00
OYIDES OF NITROGEM GB/KM 1.69 i .00
PARTICULATES BIKM L2317 £ n.onn

VNt tp St Pt



FYF UEHTICLE EMIGETINNG REGHI T2-6131ClL - EX-47 TRAP-10km

PEDIECT 11-3210-001

TEQT NO. 413101 RN 1 UEHICLE ND, 41 TEST WEIRMT 1814, KB{ ADONH. LRGY
UEHICLE MODEL 80 MERCEDES  RENZ DATE 2/22/80 ACTUAL ROAD L0AD 9.7 KW{ 13.0 HP)
ENGINE 2.0 L (182, CInY T1-5 BAR CART ND, i nIECGEL EM-A0R-F
Tpaqg_u"rc: 1NN AZ nYND MO, 2 ONNMETER 71928, KM( A4820, MTILED)
cus MO, X '
RARDMETER 772 .20 MM HRI20. N0 TN HRY nEY "W E TEMP. 22.0 DEG £(2Z.0 DEG F)
RELATIVE WUMIDITY 73, PCT ARG, HUMIDITY 13.1 GM/KG NOY WUMIDITY CORRECTION FACTOR 1.09
EAR RESHI TG
BAG NIUMRER i 2 3
TEGCRIBTION COLD TRANGIENT STARTLIZED HOT TRANSIENT STARILIZED
RLOWER TTF P MM, H200IN. H20) 04,1 (27.8) 711.2 (28.0) 711.2 (28.M
REDWER INLET P MM, HIDCIN, H20) 40,0 (32.4) 529.0 (22.2) §49.0 (22.4)
RIDUER INLET TEMF, DIEG. C(DER, F) 4.1 (797.0) 12,2 (7940 5.4 (040
RLDWER REUDLUTIONG 13920, 23830, 13853,
TOT FLOW §Th. T, METRES(SCF) 134071 4731.) 2318777 8174.) 178,77 4741.)
HE ' GAMFLE METER/EANGE /PPN 1147117 13, 7 7701077 8, B.i/11/ 8.
ML  BCKGRD METER /RANGE /BFM 2.9/°17 4, 2.87717 1, 2.9/17 1,
£0 GAMFIE METER/RANGE/PEM 2407137 23, 1417137 14, 20.1/137 18,
FD RCKGRD METER /RANRE /PEM .B5/127 D, A1 0, J2/47 0,
CO2 SAMFLE METER/RANGE/FCT 4457737 .80 2497 37 4b 19,3773/ Lhk
€02 ECKGRD METER/RANGE /PTCT 2.8/ 37 DA 2.87 37 pa 1.0/ 3/ .08
NOY GAMFLE METER/RANGE/FPM 24,8/ 37 25, 12,47 27 1%, 25.47 2/ 2%,
NDY BCKGRT METER/RANGE/FFM 1.3/ 3/ 1, 1.5/ 2/ 2. 1.8/ 2/ 2,
DILNTION FACTOR 14,48 0,29 20,14
HE  CONCENTRATTON PEM a, s, 5.
£0  CONCENTRATION FEM 27, 132, 17,
£02 CONCENTRATION PCT Nz .40 (42
NDY CONCENTRATION PEM 23,4 14.9 21,9
HC' MAGS GRAMS 43 Y .41
TN MASS GRAMS 2,44 2,43 2,48
£02 MAGS GRAMS 19437 1402.9 1522.2
NNY MAGG BRAMG .54 7,19 Y
PARTICDL ATE MAGG RRAMG s 93 .24 i 1)
HE GRAMG/KM 11 11 : 07
D BRAMG /KM : &0 .59 . 47
135.9 275.0 24R.4
NDY rnAMQ/wM 1:15% 1.17 1.17
FUEL CONGUMETION BY TR L/100KM 12:12 10,29 10.02
RN TINE CECDNDS 504 RAQ’ 505,
MEAGURETI RISTANCE KM 3.72 .14 3: 47
COMPOCITE RESULTS I-RAG {A-RAG)
TEGT MUMRER £12101 CARROM DINYIDE G/KM 282.02 £ 0.0
RAROMETER MM MG 7IR.9 FUEL CONGUMPTION  L/100KM 1040 [ 0.00)
HUMIDTTY GIKR 13,1 HYRROCARBONG (THCY B/KM 110 { 0.00)
TEMPERATURE DEG © 22,8 CARBON MONDYIDE B/KM &4 [ 0.00)
T OYINES NF NITROREN B/KM 1.17 4 D.00)
PARTICULATES B/KM A58 0.000)



FTP

TEGT MO, 417102 RIN 2
UEHICLE MOD nrgpgs
ENGINE 1.5 V-
TRANGMIGST

12

RARNMETER 739.14 MM HR(29.10 IN HE)
RELATIUE HUMIDITY S0, FCT
RAR RESULTS
BAG NUMRER
NESCRIPTION
BLOMER DIF P MM, H20(IN, H2D)
RLOWER TNILET P MM, H20(IN. H2D)
RIOWER INIET TEMF. DER, C{DER, F)
BLOWER REUDL UTTONG
TOT FLOW STE, CU. METRES(GCF)
E METER/RANGE /PEM
METER /RANGE /PFM
MPIE METER/RANGE /PFM
rN ROKRRT METER /RANGE /FEM
£N2? GAMPIE METER./RANGE /PCT
£D2 BCKARD METER/RANRE/PET
| GAMPLE METER/RANGE /PFM
ROKGRD METER/RANRE /FFM
NI UTINN FACTOR
HE CONCENTRATTINN PEM
£0 CONCENTRATION FPM
£02 CONCENTRATION POT
NOY CONCENTRATION FPM
HE  MAGS GRAMG
£O  Mace ERQMS

HC  GRAMG/KM .

CO  GRAMS/KM

£02 GRAME /KM

NNY GRAMS/KM

FUEL CONGUMPTION BY CR
RIN TIME g
MEAGIIRED DISTANCE K

COMPOSITE REGULTS
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FTe UEHICIE EMTICGCETINNG RECIN TC-5131C3 -~ EX~-47 TRAP - 230 km

TEGT MO, 4131027 RUN D UEHTICLE ND A3 TEST WETRHT 1814, KG( ANDO. | RE)
DEHTCLE MODEL ™ @0 MERCEDES DATE  #7i3/8n ACTUAL ROAR LAAD ~ €07 KB{ 13.0 HP)
ENGINE 1.5 L¢ o0, £IDY -5 BAG CART MO, 1 NIEGEL EM—4NR-F
TRANGMTGSINN A - nyNn Np, ) NUNMETER 7403, KM( AAN0, MILES)
cus ND, 2
BAROMETER 740,41 MM HE{29.15 IM HG) DRY RULR TEMR, 2%.0 DER C(77.0 DEG F)
RELATIUE MUMIDITY 43, BCT ARS. HUMIDITY 129 GM/KEG NOY HUMIDITY CORRECTION FATTOR 1.08
RAR RECHI TG
RAG NUMERER 1 2 2
TEGCRTIFTTON COLD TRANGIENT GTARTLTZED HOT TRANSIENT CTARILIZED
RLOWER TMIF P MM, H2D(TIN, H30) 722.9 (28,5 722.9 (28.%) 722,90 (28. %)
RINLER TNLET P MM, H207IN. H20) 49,0 (274 S20.0 (27.2) £7072.7 (24.5)
RINWER INLET TEMF, DEG, CIDER, F) 4.1 L 97.M) 4.4 ( 9400 4.7 1 98.0)
ELQER REUDLUTIONS ’ 12850, 23702 13841,
TOT FLOW ST, TU, METRES(SCF) 174.4 1 4747.) 23154 [ 8178.) 133,81 2725,)
HC CAMFLE METER /RANGE /EPM 1A 47117 in; -T2 E VA R 4711/ "R,
HT BOKGRD METER /RANGE /EFM 4.37°17 Ta; 2.5/°1/ 4. 1.5/ 1/ 4,
CQ GAMFLE METER/RANGE/FPM 22.2/127 21, la.1/13/ 12, 12.0/12/ 14,
£0  RCKGRD METER/RANGE /PPN 171270, 2120, 31370,
TN2 CAMPLE METER/RANGE /PCT 41.9/ 3/ 7% 25,2/ 3/ .41 37,4/ 3/ (AT
£A2 BCKGRD METER/RANGE/PET 2.2/ 3/ .04 2.7/ 3/ .04 1.0/ 1/ .05
NDY GAMPIE METER/RANGE/FPM 2%.2/ 2/ 2%, 15.4/7 2/ 15, 21,8/ 2/ 24,
NOY RCKDRD METER /RANGE /PPM 2.87 37 1, 1,97 27 3, 1.5/ 2/ 9.
DI UTINN FACTOR 17.78 12, 44 21.08
HC CONCENTRATION PEM A a, 5.
£D CONCENTRATION PEM 20, 12, 15,
£CO2 CONCENTRATION PCT 71 37 .59
NDY D 22.8 12.2 22.4
HE .49 59 : 39
£0  Ma 3.12 1.21 2,37
£02 2 1751.9 15724 1444.5
NDY MAGC RRAMG 4,12 447 417
PARTICIH ATE MASS RRAMG .24 i ) 1n
HC  GRAMG/KM 09 .09 07
CD  GRAME/KM ;54 ;92 .42
£02 GRAME/KM 304.2 252.5 254.4
NOY BRAME/KM 1.10 1.0a 1.09
FUE)L CONGUMETION RY CR L/100KM 11.35 942 Q.49
RUN TIME GECONDE 505, BL7. 505,
MEASHRED NISTANCE KM 5:74 4,21 5.48
COMPASTTE RESIN TS 1-RAR (A-RAG)
TEST NUMRER L1703 CARBON DINYTDE /KM 243.7 (f0.m
PAROMETER MM W 740.4 FUEL CONSUMPTION L /100KM 9 85 {n.0m
HUMIDITY G/KE  12.9 HYDROCARRONG (THC)  G/KM .09 {0.00)
TEMPERATIRE DEG C 250 CAREON MONOYTDE B/KM ;49 ( 0,00)
OYINES NF NTITROGEN R/KM 1.04 [ n.0M
PARTICULATES £/KM 052 [ 0.600)



FTF

TEGT NO, 4127104 RN 1
YEHTCLE MODEL 80 RED MERCEDEC
ENGINE X.0 L(1RT. CTINY I-4

18
TRANGMTIGGION AT

RARDMETER 747,97 MM HG/20,.29 TN HG)
RELATTIUE HUMIDITY S7. FCT
BAR RESLLTS

RN‘ NHMR‘FD
TEGCRIFTION
RIOWER NTE B MM, H2OLTN . HINY
BUOUER TNLET F MM, HIN(IN. H20)
B OLER TNL ET TEMF. hL'f‘ f‘(l'll-‘f‘ 3
l-'ll HMFF" F‘FUHI HTTDMG
TOT FLOW STD, T, METRES(SCE)
e GAMPLE METEE!EANPF!PFM
HE  ROKRRD E/PEM
TD GAMFLE RE /EPM
aQ 0D RCKGRD RE /BRM
I D2 GAMFIE METER/RANGE/ECT
@ £03 BOKGRD METER/RANGE/PET
NDY GAMFIE METER/RAMGE /FPM
MY N"RT‘DTI MFTFF‘/DAMPF !F‘PM
nTLUTION FACTOR
HC  CONCENTRATION PPM
00 CONCENTRATION PRM
£02 PONCENTRATION PCT
NOY CONCENTRATION PFM
HT  MAGS GRAMG
CO  MAGS GRAMS
£OD MAGS GRAMS
NOY MAGQ I"D'AMC.‘
DADTTI"I!I ATI-' MAC\‘Q GRAMC
HC  BRAMG/KM
£ GRAME/KM
£02 BRAMG/KM
NOY BRAMG /KM
FUEL CONSIMETION BY CR L/100KM
RUN TIME "SECDNDS
MEAGIIRED DIGTANCE KM
COMPOSITE RESULTS
TEST NIMBER 417104
RARNMETER MM MG 7440
HUIMIDITY B/KE 13,9
TEMPERATURE DEG € 24.7

UEHTOLE EMTEQIOME REGIN TS-6131C4 - EX-47 TRAP-POST GEN.
EEDIELT 11-581n-nn1
PENTFLE MO 41 TEST WEIRHT 1814, K&{ 4000, LR
DATE Q/an./an APTUAL RDAD LDAD 9.7 KM{ 13,0 HP)
BRAR CART ND, 1 NIEGEL  EM-ANR-F
DYND ND, 2 NUOMETER 7554, KM( 4495, MILES)
cug Mo, 2
DEY BINE TEME, 24.7 TER /RO, D DEG F)
ARG, HUMIDITY 12.9 GM/KE NDY HUMIDITY CORRECTION FACTOR 1.08
1 2 3
COLT TRANSIENT STARILIZED HOT TRAMGTENT STARILIZED
2041 127,93 711 .2 422.0) 7041 (27.2)
Z58.2 (22.0) S40.0 (22,4} 552.8 (22.0)
24,04 L 97.5) 5.8 [ 94,5 2.1 01003
13844, 23817, 11959,
135.4 £ 4782} 217.0 1 RIL ) 135.2 ( 4774
200000 7, 4.9/11/ 5, A07117 A,
AT P 2.5/ 1/ 3. 2.5/ 1/ 3
24,3713/ 24, 14,7713/ 15, . 19.8/713/ 18,
1,213/ 1. ;8137 1, 171370,
AT 20 3 .78 7.4/ 3/ . 4% 39,5/ 2/ 47
I.ns 37 .05 2.9/ 3/ DA 2.9/ 3/ DA
23,8/ 2/ 24, 15.8/ 2/ 14, 24,0/ 27 24,
97 27 1, .00 2/ %, 1.1/ 2/ %,
17.0m 30.48 10,08
4, 2. N 4,
21, 14, 17,
.74 ;41 : 42
210 14.8 22.0
;33 332 C .28
3.29 2.72 2,47
1979.0 1724.9 1550.8
4.40 7:11 £.39
.22 ;19 18
D4 05 ;05
59 40 ;47
2209 80,7 371.1
1,12 1.15 1:12
11.98 10.48 i0.13
S04, 248, S0S .
5.72 £.18 .72
2-BAG {4-RAG
CARRON TIINYTDE G/KM 2084.4 LS Y
FUEL CONGIMPTTON L/1D0KM 10,49 [ 0,00
HYDRDCARRONG (THC) R/KM 0 [ .00
CARBON MONDYIDE R/KM B2 { 0.00
OYIDES NF NTTROREN G/KM 1.13 { 0.00
FARTICULATES G/KM 032 { 0,000

-------



TEST NO.

VEHICLE MODEL

616181 RUN 1

90 MCRCELES BENZ

ENGINE 2,0 L(183, CID) I-5
TRANSMISSION A3

RAROMETER

742,17 MM HG(29.22 IN HG)

RELATIVE HUMIDITY
BAG RESULTS

a1, PCT

BAG NUMBER
DESCRIFTION

ELOWER DIF P MM. H20(IN. H2D)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG, C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW 5Th. CU. METRES(SCF)
fC GAMMLE METER/RANGE/FPH
HC BRCKGRD METER/RANGLE/PFM
CO0 SAMPLE METCER/RANGE/FHM
CO BCKGRD METER/RANGE/FPFH
CO2 SAMFLE METER/RANGE/FCT
CO2 BCRGRI! HETER/RANGE/FCT
NOX SAMFLE METER/RANGE/PEM
NOX BCKGRD METER/RANGL/FFM
DILUTION FACTOR

HC CONCENTRATION FPM

CO CONCENTRATION PPH

CO2 CONCENTRATION FPCT

NOX CONCENTRATION FPM

HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC  GRAMS/KM

CO  GRAMS/KHM

£02 GRAMS/KM

NOX GRAMS/KHM _
FUEL CONSUMPTION EY CE_L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

SCFy DRY

COMPOSITE RESULTS

EST NUMEER 6161C1
BAROMETER HM HG  742.2
HUMIDITY G/NG 9.8

TEMPERATURE DEG C  23.9

FTr

VEHICLE EMISSIONS RESULTS
FROJECT 11--8810-G01
VEHICLE NO.é1
LATE 4/ 2781

- TEXACO PARTICULATE TRAP

TEST WEIGHT 1814,
ACTUAL ROAD LOAD

RG{ 4000,

LES?

9.7 KW( 13,0 HF)

RAG CART ND. 1 DIESEL EM--408-F
DYNG N, 2 QLOMETER 7612, KM( 4730, MILLES)
CVs NO. 3
IIRY BULE TEMP, 23.9 DEG C(75.0 DEG )
ABS, HUMIDITY GM/KG NOX HUMIDITY CORRCCTION FACTOR .97
i 2 3
COLD TRANSIENT STARILIZED HOT TRANSIENT STABILIZED
7112 (28.0) 714,3 (28.2) 716.3 (28,2)
971.5 (22.3) 564,22 (23.0) 534.2 (23.0)
361 ( 97.0) 354 { 926.0) 36,7 ¢ 98 0)
13854, 237084, 1385
135.0 ( 47474) 231,7 ( 8182 134.7 ( 4758 )
10,0711/ 1Q. g.1/11/ &, 3.8711/ 9.
7.0/ 1/ 7. 6.8/ 1/ 7 6.8/ 1/
27.87137 25, 17.2/13/ 16, 23.1/13/ ~1.
1,9/13/ 2. 1.6713/ 1. 2.1/13/
45,7/ 3/ .BQ 27.6/ 3/ 445 40.47 3/ .69
3.3/ 3/ .05 2.7/ 3/ .04 3.07 3/ .05
27,9/ 2/ 28, 17,2/ 2/ 17, 27,37 27 27,
92/ 1, 1.0/ 2/ 1, 9727 1,
16360 h,.4° 19 47
23, 14. 19.
176 41 164
2741 16,2 26,4
02 021 018
363 3.74 2,73
18694 1753.2 1582.8
6477 6497 6.61
+ 537 + 36 146
+ 05 +03 +03
+62 + 59 + 50
320.4 278.4 271.7
1.16 1,11 1.13
11,96 10,40 10.14
305, B64 ., 905,
5.83 6,29 5.83
976 979 977
3--BAG (4-BAG)
CARBON DIOXIDC G/KM 285.4 « 0.0)
FUEL CONSUMPTION L/100KM 10,65 ( 0.00)
HYDROCAREONS (THC) G/KM . ( 0.00)
CARRON MONOXIDE G/KM 037 ¢ 0.,00)
OXIDCS OF NITROGEN G/KM 1,13 ( 0,00)
FARTICULATES G/KM 1072 (¢ 0.000)



TEST ND., 616102 RUN 1
VEHICLE MODEL 80 MERCEDRCS RENZ
ENGINE 3.0 L(183, CID) I-5
TRANGMIGSION 43

BAROMETER 729.74 MM HG(2B.73 IN HG)
RELATIVE HUMILITY S1. FCT
BAG RESULTS — -~

BAG NUMBER

DESCRIFTION

ELOWER DI F MM, HRO(IN. H20)
RLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
RLOWER REVOLUTIONS
TOT FLOW STh. CU. METRES(SCF)
HC  SAMPLE METER/RANGE/FFM
HC RCKGRI METER/RANGE/FFM
CO SAMPLE METER/RANGE/PFM
£0 PCKEGRDIN METER/RANGL/MFH
CO02 SAMPLE METER/RANGE/FCT

a 002 RCKGRD METER/RANGLC/FCT

| NOX SAMPLE METCR/RANGE/[*FH

©  NOX BCKGRD METER/RANGE/FPFM
DILUTION FACTOR
HC CONCENTRATION PPM
CO  CONCENTRATION PPM
{02 CONCENTRATION PCT -
NOQX CONCENTRATION FPM
HC MASS GRAMS
€0  MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
FARTICULATE MASE GRAMS

HC  GRAMS/KM
C0 GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KH
FUEL CDNSUMFTIDN RY CB L/100KH

RUN TIME CONDS
MEASURED DISTANCE KH
SCFy DRY
COMPOSITE RESULTS
TEST NUMBER 6161C2

BAROMETER MM HG 729.7
HUMIDITY G/KG 11.2
TEMPERATURE DEG € 26.1

FTF

VERICLE EMISSIONS RESULTS — TEXACO PARTICULATE TRAP

FROJECT 11-5810-001

VEHICLE NOD.61

DATE
BAG CART
IYND NO.
Cveg NO.

DRY RBULR TEMP. 26,1 DEG C(79.0 DEG F)
ARG, HUMIDITY 11,

1
COLD TRANSIENT
696845 (27.3)
dég 9 (LL.L
37:2 ¢ 99,00
137%4.,
132.0 ( 4660.)
267117 N
5.9/ 1/ 6.
F’()ud/13/ :’_49
17137 0,
47,6/ 3/ .82
387 3/ .06
27.6/7 2/ 28,
1.1/ 2/ 1,
16,26
4,
23.
77
2646
+31
3.60
1851.8
4.81
+ 37
+03
+63
322:3
1,18
12,03
503,
375
+976

4/ 3/81

ND,
3

i

&

TEST WEIGHT 1814,

ACTUAL ROALD LOAD

IIESEL EM-465-F

ONOMETER 7543,

RG( 4000,
27 KW( 13,0 HP)

KM{ 4749, MILES)

LBS)

2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,02
2 3
STABILIZED HOT TRAMNSIENT STABILIZED
711.2 (28,00 701,00 (27.6)
571.5 (22,5) 56%2.Q (22.4)
36,1 ( 27.0) 37.8 (100.0)
23843, 13843,
228.2 ( 80384 132.3 ( 44734)
7.46/11/ 8, 8.6/11/ 9.
6,0/ 1/ b, bed/ 1/ &
15,6713/ 14, 20,9713/ 19,
' 271370, T W 3/137 0 0,
27+4/7 3/ 43 40.0/ 3/ .48
3.1/ 3/ .05 3.3/ 3/ 405
17.57 2/ 18, 26,2/ 2/ 26,
1.1/ 2/ 1, 1.0/ 2/ 1.
29,66 19,69
N 2 3.
14, 18,
+40 63
16.4 295.3
+ 24 119
3,62 2.81
1486.8 1525.,9
7,28 6449
+35 23
+04 «03
+38 +49
272.1 26642
1,17 1.13
10,14 2.93
869, 505,
5,20 5.73
+780 977
3-BAG (4-BAG)
CARBON DIOXIDE /KM 280.9 ( 0.0)
FUEL CONSUMFPTION L/100KM 10,48 { Q.00
HYDROCARBONS (THC) G/KM +04 ( 0.00)
CARBON MONOXIDE G/RM +37 ( 0,00
OXIDES OF NITROGEN G/KM 1.16 ( 0.00)
PARTICULATES G/KM +033 ¢ 0.000)



TEST NO.
VEHICLE MODEL
ENGINE 3.0 L(183., CIIN L~5
TRANSMISSION A3

6146201 RUN 1
80 MERCEDES

BAROMETER 741.17 MM HG(29.18 IN HG)
RELATIVE HUMIDITY 46, FPCT
BAG RESULTS - -

BAG NUMBLR
GESCRIFTION

ELOWER DIF F MM. H20CIN, H20)
120CIN, H20)
BLOWER INLET TEMP. DEG. C(DEG.

BLOWER INLET F MM,
BLOWER REVOLUTIONS

TOT FLOW STO, CU. METRES(SCF)

HC SAMFPLE METCR/RANGE/[PM
HC BCKGRDD METER/RANGE/FPFM
CO SAMPLE METLR/RANGE/FPM
0 BCKGRD METER/RANGE/FFM
C02 SAMPLE METLR/RANGE/FCY
C02 ECKGRD METER/RANGE/PFCT
NOX SAMPLE METER/RANGE/FTM
NOX BCKGRD METER/RANGL/FFM
DILUTION FACTOR

HC CONCENTRATION FFM

CO CONCENTRATION PPN

£02 CONCENTRATION PCT

NOX CONCENTRATION FPM

HC HMASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

AOF

NOX GRAMS
PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO2 GRAMG/KM
NDX GRAMS/KM

FUEL. CONSUMFTION BY CB _L/100KM
SECONDS

RUN TIME
HEASURED DISTANCE KM
SCF» DRY

COMPOSITE RESULTS

TEST NUMEER 6162C1
HAROMETLR MM HG  741.2
HUMIDITY G/KG 2.7
TEMPERATURE DEG C  25.6

30050

FTe VEHICLE EMISSIONS RESULTS — TEXACO PARTICULATE TRAP

FROJECT 11-5810-001

VEMICLE ND. 61
4/ 9/81

DATE

BAG CART NO.

OYNG NO.
CVS ND.

3

TEST WCIGHT
ACTUAL ROAD LOAD

DIESEL

OUOMETER

IRY BULE TEMF, ha.é DEG C(78,0 DEG F)

ARS, HUMIDITY

1
COLD TRANSIENT

711.,2 (28.0)
S563.7 (22,2
36,7 { 28.0)

13874,

135.1 ( 4770.)

EW-

1814, KG( 4000, LES)

9.7 KW( 13.0 HF)

465~F
7755, KM( 4819. MILES)

®7 GM/RG NOX HUMIDITY CORRECTION FACTOR 97
2 3
STABILIZED HOT TRANSIENT STABILIZED
7112 (28.0) 711.,2 (28.0)
5710d (qﬂod) 57105 (2205)
33.9 ( 23.,0) 37.2 ( 29.00
23823, 13873.
232.% ( B224.) 134.,9 ( 4762,)
647117 6. 6.9/11/ .
4,3/ 1/ 5, 4,5/ 1/ 9.
17.9/137 16, 29,2713/ 23,
2.,0/13/ 2. 4,7/13/ 4.
26,1/ 3/ .43 37.1/ 3/ b6
2:.87 3/ .04 2.7/ 3/ .04
17.37 2/ 17, 26,9/ 2/ 27,
.27 2/ 1, 1.3/ 2/ .
31.~3 20318
14. 18,
+ 39 162
1641 25.7
+27 + 20
J.84 2.90
14643.1 1535.3
697 6.41
+ 31 «29
.04 +04
+63 + 30
2675 267.3
1.13 1,12
9,99 7,98
868, 9503,
614 5.74
+ 281 979
J-BAG (4--BAG)
CARRON DIOXIDE G/KM 278.4 ( 0.0)
FUEL CONSUMFTION L/100KM 10.40 ¢ 0.00)
HYDROCARRONS (THC) G/KM + 04 ( 0.00)
CARRON MONOXIDE G/RM +29 ¢ 0.,00)
OXIDES OF NITROGEN G/KM 1.13 ( 0,00)
PARTICULATES G/KM +0351 { 0.000)



FTF UCHICLE EMISEIONS xE“HLTH - W.
EROIEET 11 Bainoon W. R. GRACE PARTICULATE TRAP
TEST NO.  4171C1  RUN 1 VERICLE ND.41 TEST WEIGHT 1814, KG6( 4000. LE&)
CHICLE MODEL 80 MERCEDES  3005D DATE 4/17/81 ACTUAL ROAD LOAD 9.7 KW( 13.0 HF)
ENGINE u.O L{183, CIM L-5 BAL CART NO. i DIESEL EM-465-F
TRANGMISSION AS OYNO MO, 2 BROKMETER 7713, KM( 4717, MILLES)
CVS NO. 3
DAROMETER 744,72 M4 HG(27.32 IN HE) DRY BULE TEMF. 25.6 DLG C(78.,0 DEG F)
RELATIVE HUMIDITY 40, PCT AES, HUMIDITY 12.4 GH/KG NOX HUMIDITY CORRECTION FACTOR 1.07
#al RESULTS
EAG NUMELHR 1 2 3
CSCRIPTION COLD TRANGIENT STABILIZED HOT TRAMSIENT STARILIZED
BLOWER DIF P MM, H20CIN. 1203 711.,2 (28.0) 711,2 (28.0) 711,2 (28.0)
DULOWER INLET P MM, H20CIN, H20) 97648 (22.7) 57646 (22.7) 57446 (22,7)
DLOWER INLEY TEMP. DEG., C(DEG. F) 37,2 (89.0) 35.0 ( 95.0) 38,3 (101.0)
BLOWIR REVOLUTIONS 13873, 23803, 138462,
TOT FLOW STD, CU, METRES(SCF) 135.7 ( 47904, 233.6 ( B8248.) 135.3 ( 4777.)
HC  SAMPLE METER/RANGE/FPM 12,8711/ 13, 10,5711/ 10, ?.4/11/ %,
HC  RCRGRD METER/RANGE/I'FM 6.2/ 1/ 6. 5.0/ L/ T 307 1/ G
CO SAHMPLE METER/RANGE/PFM 292713/ 27, 17,7713/ 16, 22,7713/ 21,
CO  RBCKGRD MLCTER/RANGE/I'FM 4.0/13/ 4, 3.0/13/ 3, 3.3/13/ 3,
a (02 SAMPLE METCR/RANGE/PCT 45.87 3/ .79 23077 37 .42 393/ 3/ 46
t  CO2 BCKORD METER/RANGE/FCT 2.6/ 3/ .04 2.7/ 3/ .04 247/ 3/ .04
5 NOX SAMFLE METER/RANGE/FFM 25.7/7 2/ 26, 16.1/ 2/ 16, 23.6/7 2/ 28,
NOX RCKGRD METER/RANGL/FIH W27 1. 77 2 1 W7/ 27 1.
DILUTION FACTOR 16495 31.72 20.07
HC CONCENTRATION PI'M 74 b, 3.
CO CONCENTRATION PPM 23, 13. 17,
CO2 CONCENTRATION P'CT « 75 .38 62
NOX CONCENTRATION FPM 24,9 15.4 24,9
HC MASS GRAMS +04 . W76 : _ 36
CO  MASS GRAMS 3.84 3.35 2.72
CO2 MAS 5 GRAMS 1861.3 16“4 4 1549,2
NOX MASS GRAMS 6.88 7435 6,88
FARTICULATE MASS GRAMS + 38 .37 $ 29
HC  CRAMS/KM +09 «12 + 04
CO CRAMG/KM + 62 .uB 48
coz GRAHS/KH 324.2 263.1 272.2
NOX GRAMS/KM . o2 1.19 1.21
rUEL CONS UMFTIUN BY CI L/1GOKM 12.11 9.83 10.14
N TIME SECONDE 504. 867, 305
HEA URE D DISTANCE KM S5.74 6.17 Fa b9
SCFy DRY +973 977 +974
COMFOSITE RESULTS . 3-BAG (4-RAG)
TEST NUMBER 6171C1 CARBON DIOXIDE G/KM 278.2 (0,0}
BAROHETER MM HE  744.7 FUEL CONSUMPTION L/100KM 10.39 ( 0.00)
HUMIRITY G/KG 12,6 HYDROCAREONS (THC) G/KM +10 ¢ 0,00}
TEMPERATURE LEG C  25.6 CAREON MONOXIDE G/KM + 96 ¢ 0.00)
OXIDCS OF NITROGEN G/KM 1,20 ( 0.00)
FARTICULATES G/KM . 059 ( 6.000)



TEST NO.
VCUICLE MODREL
ENGINE
TRANGHIGS

RAROMETER 740,16 HM-HE(292.14 IN HG)

617102

3,0 L{1B3
108 A3

RUN 1
°0 HERCEDLS 3
cIpy -5

RELATIVE HUMIDITY SB8. PCT

BAG RESULTS
BAG NUHELR

DESCRIPTION
BLOWER [IF F HM.

BLOWER

BLOWER
TaT
HC  SAMPLE
HC  RCKGRD
CO  SANMPLE
CO  BCKGRI
CO2 SAHFPLE
i £02 BCRGRI
NOX SAMPLE
NOX RCKGRI

TT-2

H20(IN, 12

Cu.
METER/RANGE /FFM
METCR/RANGE/FFM
RETER/RANGE/FPN
METER/RANGE /PI'M
HETER/RANGE/PCT
HKETER/RANGE/PCT
HETER/RANGE/F'PM
HETER/RANGE/PFH

DILUTION FACTOR
HC CONCENTRATION PP'M

00

0)

3

C{BEG.
HETRES(SCF)

COMFOSITE

O CONCENTRATION PFM
2 CONCENTRATION PCT
CONCENTRATION i
HC MASS GRAMS

CO MASS GRAMS

2 MASS GRAMS

0X MASS GRAMS
PARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/RM

C02 GRAMS/KM

NOX GRAMS/KH

FUCL CUN UMFTIOM BY CR L/100KM
RUN TINME SECONDS
HEAS URED DISTANCE KM

SCFy DRY

RESULTS
TEST NUMEER
BARDHETER
HUMIDITY
TEMFERATURE

6171C2
MM MG 740.2
G/KG 13.4
DEG € 27.2

n

INLET & MM, H20CIN. H20)
BLOWER INLET TEMF. DEG.
REVOLUTIONS

FLOW ST

FTr

VERICLE EMISSIONS

VEHICLE NO, &1

DATE

BAG CART
LDYNO NO.
VS NG,

IRY BULR TEMP, 27.2 DEG C(81.0 REG [}

4720781

ND.

3

1
5

=

\CGULTS — W. R. GRACE PARTICULATE TRAP
FROJECT 11-35810--001

ARS, HUMIDITY 13.4 GH/KG

571.5 (22
37.8 (10
13878,
134.2 ( 4
11.4/11/
6.1/ 1/
29.5/13/
6.4/13/
44, 9/ 3/

1
COLD TRANSICNT
71142 (28,

0
+3)
0.0

7384)

ACTUAL RCADN LOAD 2.7 KW( 13,0 H®)
DICSEL CH--4465-F
ODOMETER 7953, KM( 4942, MILLS)
NOX HUMIDITY CORRECTION FACTOR 1.10
2 d
STARILIZED HOT TRANSIENT STABILIZED
711.2 (28,0 711.2 (28.,0)
371.5 (22.5) 971.3 (22.3)
35.0 ( 95.0) 35.6 ( 96.0)
23759, 13857,
230.8 ( £149.) 134.4. 4746 )
9.72/117 10, 10, 3/11/
6,47 17 b 6.9/ 1/ 7'
20,6713/ 19, 24.6/137 22,
6:8/13/ &, 9.9/13/ 5,
26,97 3/ 44 40.5/ 3/ .49
3.4/ 3/ .03 3.9/ 3/ .06
15,1/ 2/ 15, 25.8/7 2/ 26,
7 27 0, 37 2 0.
30,21 19.41
40 4‘
12, 17,
+ 3% +63
15.0 23.3
+47 +33
3.34 2.63
1649.7 1551.0
7431 7.18
+33 «33
+08 +04
+ 54 +46
267.0 270.4
1.18 1,235
2,97 10.09
848, 505,
5418 574
977 + 975
" 3-EAG (4-BAG)
CARLON DIOXIDE G/KM 27643 (  0.0)
FUEL CONSUMPTION L/100RM 10.32 ¢ 0.00)
HYDROCARELONS (THC) GC/KHM 07 ( 0.00)
CARRON MONOXIDE 5/ KM 232 ( 0.00)
OXIDES OF NITROGEN G/KM 1,19 ( 0.00)
FARTICULATES G/KM +058 (¢ 0.000)

TEST WEIGHT

1B14, KG( 4000. LES)



ZT-D

ISSI0NS RESULTS — W. R. GRACE PARTICULATE TRAP

TEST ND. 617201 RUN 1 VEHICLE NO. 41 TEST WCIBHT 1814, KG( 4000, LES)
VEHICLE MODEL &0 MERCEDES 3005D DATE  4/23/81 ACTUAL ROAD LDAD 9.7 KW( 13,0 HF)
ENGINE 3.0 L(183, CID) L-5 BAG CART NO, 1 DICGEL  CM-845-F
TRANSMISSION AZ LYNG ND. ey DLOMETER 8237, KM( 5118, MILLCS)

VS WO, 3
BAROHETER 736,60 MM HE(27.0C IN HG) DRY PULE TEMF. 23,3 DG £{74.0 DEG T) A
RELATIVE HUMIDITY 66, FCT ABS, HUMIDITY 12,2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,05
LAG NUMECR i 2 3
LESCRIFTION COLD TRANSIENT STARILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P KM, H2DCIN, H20) 70601 (27.,8) 706.1 (27.8) 704.1 (27.8)
BLOWER INLET F MM, H20CIR, 420 566,04 (22,3) S6b.4 (22,3} 56644 (22,3)
ELOWER INLET TEMF, DEG. C{(DEG. F) 36,7 ( 8.0 35.0 (_95.0) 37,8 (100.,0)
BLOWER REVOLUTIONS 13878, 23817, 13875,
TOT TLOK STO. CU. MCTRCS(SCF) 134,2 ( 4737.) 230,9 ( £152,) 133,9 ( 4729.)
HE  SAMPLE METER/RANGE/FFH 12,6/11/ 13, 8.1/11/ . 9.9/11/ 10,
HG BCKGRD METER/RANGE/FFH 4,7/ 1/ 35, 4.5/ 1/ &, 5.7/ 1/ b,
L SANPLE METCR/RANSE/FTH 30.,0/13/ 28, 18,113/ 16, 23.8/13/ 22,
0 BCKGRD METER/RANGL/FFH 106127 1. 1.7/13/ 2. 1.5/13/ 1.
(B2 SAHFLE METER/RANGE/FLT 46,8/ 3/ .81 27,0/ 3/ .44 40,5/ 3/ .69
CO2 BCKGRL MCTER/RANGE/PCT - 341/ 3/ .05 3.4/ 3/ .05 3.2/ 3/ .05
NOX SAHPLE BETER/RANGE/FFH 25,2/ 2/ 25, 15.3/ 2/ 15, 25.0/ 2/ 25,
NOX BCKGRD METER/RANGE/FFM 2/ 2/ 70, W7 37 0, &/ 37 1,
DILUTION FACTOR 16,55 30,11 19,42
RC  CONCENTRATION FFM 8, 4, 4,
L0 CONCENTRATION FFM 25, 15. 20,
02 CONCCNTRATION PCT .76 .39 L4
NOX CONCENTRATION FRM 25.0 15,2 24,4
HC MASS GRAMS 3 V50 «34
CO_ MASS GRAMS 3,74 3.70 3,08
C02 MASS GRAMS 18698 1457, 8 15670
NOX _MA3S CRAMG 6476 7.07 6,59
PARTICULATE MASS GRAMS \37 V37 V32
HC  GRANS/KH W11 .08 V06
L0 GRAMS/KM /69 63 .54
CO2 GRAMS/KM 325,2 268,2 273,1
NOX GRAMS/KM . 1.18 1,14 1,15
FUEL CONSUMFTION BY CR _L/100KHM 12,19 10,02 10,20
RUN TIMC SECONDS 505, 867, 503,
HEASURED DISTANCE KM 5,73 6,18 5,74
SCF» DRY +971 V975 572
COMPOSITE RESULTS 3-BAG (4-EA
TEST NUMBER 617201 CAREON DIDXIDE  G/KM 28146 (0.
LAROMCTER MM MG 736.4 FUCL CONSUMPTION — L/L0OKM 10,52 ¢ 0
HUMIDITY B/KE 12,2 HYDROCAREONS (THC)  G/KM OB (0.0
TEMFERATURE  DEG © 23,3 CAREON MOWOXIDE 6/KN .62 (5.0
OXILLS OF RITROGEN /KM 1,15 { 0.0
FARTICULATES G/KHM L 050 { 6,00



TEST NO. 61712 RUN 1
VEHICLE MODEL 80 MERCEDES 300 SD
ENGINE 3.0 L(183, CID) L-5
TRANSMISSION A3

BAROMETER 741.43 MM HG(29.1%9 IN HG)
RELATIVE HUMIDITY 44, PCT _.
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PFM
CO BCKGRD METER/RANGE/PFHM
C02 SAMFLE METER/RANGE/FCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/FPPM
BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION FFM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM
HC MASS GRAMS

CO_ MASS GRAMS
C02 MASS GRAMS

NOX MASS GRAMS
PARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

C02 GRAMS/KM

NOX GRAMS/KM

FUEL CONSUMPTION BY CB _L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

SCFs DRY

COMPOSITE RESULTS
TEST NUMBER 61
BAROMETER
HUMIDITY
TEMPERATURE DEG C 2

ET-
z
=]
=

FTF

VEHICLE EMISSIONS RESULTS
PROJECT 11-5810-001

VEHICLE ND.61
DATE 9/12/81
BAG CART ND., 1
DYNO NO. 2
Cvs NO. 3

DRY BULB TEMP. 26.1 DEG C(79.0 DEG F)
ABS. HUMIDITY @.,5 GM/KG

DIESEL
ODOMETER

TEST WEIGHT
ACTUAL ROAD LOAD

1814, KG6( 4000, LES)
2.7 KW( 13.0 HP)

EN-465-F
8332, KM( 5177, MILES)

NOX HUMIDITY CORRECTION FACTOR .94

1 2 3
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
711,2 (28,00 711.2 (28.0) 711.2 (28.0)
969.0 (22.4) 574.0 (22.,6) 569.0 (22.4)
37.8 (100.0) 36,1 ( 97.0) 38,3 (101.0)
13885, 23876, 13898,
135.1 ( 4771.,) 232.8 ( 82194, 135.0 ( 4768.)
16.0/11/ 16, 12.5/11/ 13, 12,5711/ 12,
9.6/ 1/ 10, 8.2/ 1/ 8. 7.4/ 1/ 7
46,9713/ 44, 33,2713/ 31, 33.8/13/ 31,
22,5713/ 21, 19.0/13/ 17, 14.2/13/ 13,
44,87 3/ .77 23.9/7 3/ .42 37.4/ 3/ 63
3.4/ 3/ .05 3.3/ 3/ .05 3.0/ 3/ .03
26,77 2/ 27, 15.2/ 2/ 15, 26,07 2/ 26,
&6/ 2/ 1, 4/ 2/ 0, 6/ 2/ 1,
17,32 31.34 21.14
L] 50 50
23. 14, ] 18,
' 72 o 37 +59
26,1 14.8 25.4
+ 34 062 42
3:67 3.77 2.88
1777.8 1595.,3 1448, 4
6.49 6.34 6,32
1.88 1.466 1,46
+09 +10 07
164 +61 +50
307.8 237.3 230.4
1.12 1.02 1.09
11.50 9.62 9.36
906, B&9, 506,
5.78 6.20 5.78
979 2982 + 980
3-BAG (4-BAG)
CARRON DIOXIDE G/KM 265.9 ( 0.0)
FUEL CONSUMFTION L/100KM ?2.94 ¢ 0.00)
HYDROCARBONS (THC) G/KM +09 ( 0.00)
CARRON MONOXIDE G/KM +98 ¢ 0.00)
OXIDES OF NITROGEN G/KM 1,06 { 0.00)
PARTICULATES G/KM V274 ( 0.000)



TEST NO.
VEHICLE MODEL
ENGINE 3.0 L(183,
TRANSMISSION A3

6171-3  RUN 1
80 MERCEDES RENZ
CID) L-5

RARDMETER 744,98 MM HG(29.33 IN HB)
RELATIVE HUHIDIT¥~ﬂ37. FCT
BAG RESULT

BAG NUHBER

DESCRIFTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET F MM. H20(IN, H20)
BLOWER INLET TEMF. DEG., C(DEG. F)
BLOWER REVDLUTIONS

TOT FLOW STD. CH. METRES(SCF)
HC SAMPLE METER/RANGE/PFM
HC BCKGRD METER/RANGE/PFPH
CO SAMPLE METER/RANGE/FPM
CO DBCKGRD METER/RANGE/PFH
CO2 SAMPLE METER/RANGE/FCT
C02 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/FFM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC MASS GRAMS

CO MASS GRAMS

£02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
£02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION EY CB L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM
SCFs DRY

COMPOSITE RESULTS
TEST NUMBER
BARDMETER
HUMIDITY
TEMPERATURE DEG C 2

P1~0

FTF

1
COLD TRANSIENT

VEHICLE ENISSIONS RESULTS
PROJECT 05-3810-001

VEHICLE NO.b1
DATE 2/20/81
BAG CART NOD. 1
DYND ND. 2
CVS NO. 3

DRY BULB TEMP, 25.4 DEG C(78,0 DEG F)
ABS. HUKMIDITY 7.6 GH/KG

2
STABILIZED

701.0 (27 6) 698.3 (27.3)
74,0 (22,6 571.3 (22,5)
36.7 ( 98, 0) 35:46 € 26.0)
13879, 23841,
136.1 ( 4804.) 234.,2 ( 8268.)
11.97117 12, 8.9/11/ %
3.2/ 1/ 4, 3.4/ 1/ 3.
30.7/13/ 28, 12.8713/ 18,
3.8/13/ 3. +1/1 3
44,3/ 3/ 76 20,72/ 3/ .42
2,9/ 3/ .04 2.9/ 3/ .04
27.4/ 2/ 28, 15.77 2/ 16,
2/ 27 1 W&/ 2/ 1,
17,58 31,72
8. b,
24, 15,
72 + 38
26.9 15.1
+63 o 76
3.89 4,09
1784,7 1615.5
637 415
2.01 1.67
11 12
166 163
307.3 237.8
1.10 98
11,48 ?.64
505, 848,
5.81 6427
+ 781 +784

TEST WEIGHT 1814, KG6( 4000. LRS)
?.7 KW( 13.0 HP)

8496, KM( 5279, MILES)

ACTUAL ROAL LDAD
EM-465-F

DIESEL
ODOMETER

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

698.5 (27,
571.5 (22,

3)
5)

37.2 ( 99.0)

CARRON DIOXIDE
FUEL CONSUMFTION
HYDROCARBONS (THC)
CAREON MONDXIDE
OXIDES OF NITROGEN
PARTICULATES

13902,
13642 ( 4809.)
9.0/117 9.
3.4/ 1/ 3
23.4/13/ 21.

241713/
37.7/ 3/ .64
2.8/ 3/ .04
2642/ 2/ 26,
/20 1,
21.00
be
19,
+39
25.7
+45
3.02
1482.1
6.09
1.3%
»08
+32
254,5
1,05
?.51
506,
5.82
982
6/KM
L/100KM
G/KM
G/KM
G/KH
G/KM

91

STABILIZED
3~-BAG (4-BAG)
26741 ( 0.0
?.98 ¢ 0.00)
W11 ( 0.00)
+62 ( 0.00)
1.02 ¢ 0.00)
+275 ( 0.000)



TEST NO. 6181Cl1  RUN 1
VEHICLE MODEL 80 MERCEDECS BENZ
ENGINE 3.0 L(183. CID) L-5
TRANSMISSION A3

BAROMETER 741.17 MM HG(29.18 IN HG)
RELATIVE HUMIDITY 5 « PCT
BAG RESULTS - -

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM, H20C(IN. H20)
BLOWER INLET P MM. H20(IN. H2O)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMFLE METER/RANGE/FFM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PFM
CO  BCKGRD METER/RANGE/FPM
€02 SAMFLE METER/RANGE/FCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/FFM
NOX BRCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PFM

CO CONCENTRATION FFM

C02 CONCENTRATION PCT

NOX CONCENTRATION FPH

HC MASS GRAMS

CO MASS GRAMS

€02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KNM

CO GRAMS/KM

C02 GRAMS/KM

NOX GRAMS/KM

FUECL CONSUMFTION BY CB L/IOOKH
RUN TIME NDS

MEASURED DISTANCE KH
SCFy DRY

COMPOSITE RESULTS

TEST NUMBER
BARGMETER MM HG 741,
6/KG 10,2

HUMIDITY
TEMFERATURE DEG C  24.4

ST-D

418C-1

ra

FTP

VEHICLE EMISSIONS RESULTS
FROJECT 05-5810-001

VEHICLE NO.61
DATE 5721761
BAG CART NO. 1
DYNG NO. 2
CVS ND. 2

BItY BULB TEMF.

24,4 DCG C(76.0 DEG F)

ABS., HUMIDITY 10,2 GM/KG

1
COLD TRANSIENT

701.,0 (27.6)
571,95 (22,3)
36.7 ( 78.0)

13847
135,2 ( 4773.)
10,0711/ 10.
3.0/ 1/ 5,
28.3/137 24,

i,

45,3/ 3/ .78
3.1/ 3/ .03

26,9/ 2/ 27,
. 74 2/6 0.

3
STARILIZED

696.0 (27.4)
569.0 (22.4)
33.6 { 96.0)

23833,
232.8 ( 8220.)
7.72/11/ 8.
4,5/ 1/ 9,
18,4/13/ 1{.

26,1/ 3/ .43
3.1/ 3/ .05
15.3/ 2/ 15,

3/ 2/ 1,

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARRONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

TEST WEIGHT

DIESEL EM--465-F
8539. KM( 5306, MILES)

ODOMETER

1814, KG({ 4000. LBS)
ACTUAL ROAD LOAD

2.7 KW( 13.0 HF)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT
70140 (27.6)
574.0 (22.6)
37,2 ( 99.0)

13877,
135.1 ( 4771.)
2.1/117 9.

4,% 1/ 5,
23.0/13/ 21,
1.72/13/ 2,
37,97 3/ .64
3.4/ 3/ .05
25,1/ 2/ 25,
4/ 2/ 0.
20.88
S
19,
+ 39
24,7
37
2.98
1457.8
6.29
+71
106
' 32
252.7
1,09
2.44
503,
5.77
977
G/KM
L/100KM
G/KM
G/KM
G/KM
G/KM

+78

STABILIZED
3-BAG (4-BAG)
268.9  0.0)
10.04 ( 0.00)
07 ( 0.00)
162 ¢ 0.00)
1.08 ( 0.00)
+148 ¢ 0.000)



TEST NO, 6181C2 RUN 1
VEHICLE MODEL 80 MERCEDES BENZ
ENGINE 7,0 L(183, CID) L-5
TRANSMISSION A3

BAROMETER 736.85 MM HG(29.01 IN HG)
RELATIVE HUMIDITY 50. PCT
BAG RESULTS -

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM. H20(IN, H20)
BLOWER INLET F MM. H20CIN. H20)
BLOWER INLET TEMF. DEG., C(DEG., F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU. METRES(SCF)
HC SAMFLE METER/RANGE/FPM
HC BCKGREL METER/RANGE/FPFPH
CO SAMFPLE METER/RANGE/FPM
CO BCKCGRI METER/RANGE/PFM
CO2 SAMPLE METER/RANGE/FCT
CO2 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/KRANGE/FFM
NOX BCKGRD METER/RANGE/FFHM
DILUTION FACTOR

HC CONCENTRATION PFM

CO CONCENTRATION FPM

C0O2 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC MASS GRAMS

€0 MASS GRAMS

C02 HASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

C02 GRAMS/KM

NOX GRAMS/KM

FUEL CONSUMFTION BY CB L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

SCFy» DRY

9T-0

COMPOSITE RESULTS
TEST NUMBER 6181C2
BAROMETER MM HG 736.9
HUMIDITY G/KG 11.0
TEMPERATURE DEG C  26.1

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5810-001

VEHICLE NO.61
5/22/81

DATE

BAG CART NOD,

DYNG NO.
CVS NO.

DRY BULB TEMF.

3

1

2

26.1 DEG C{(79.0 DEG F)

ABS. HUKIDITY 11.0 GM/KG

1
COLD TRANSIENT

6%6.0 (27.,4)
0963.9 (22.2)
36,7 ( 28.0)

13844,

134,1 ( 4734.)
10.0/11/ 10

4,8/ 1/

+

5,
26,

1.
+78
+05

b

n
STARILIZED

696.0 (27.4)
363.9 (22.2)
36.1 ¢ 97.0)

4.1/ 1/ 4.
17.9/13/ 16,

25.4/ 3/ 4L
3.2/ 3/ .05
14,5/ 2/ 15,

2/ 2/ 0,

TEST WEIGHT 1814, KG( 4000. LBES)

ACTUAL ROAD LOAD

DIESEL
OOOMETER

9.7 KW( 13,0 HF)

EM-465-F
8568, KM( 5324, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.01

3
HOT TRANSIENT

696.0 (27,

4)

36349 (22.2)
37,2 ( 99.0)

13870,
134 0 ( 4732.)
8.8/11/ 9,

3.9/ 1/
22,3/13/
1.2/13/
37.4/ 3/

9,79
9278

CARRON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CAREON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

4,
20,
1,
+63
106
25,

1.

STABILIZED

(4-BAG)



YEHICLE MODEL

TEST NO

+ 6191-1 RUN 1

ENGINE 3.0 L(183, CIDN L-5
TRANGHISSION A3

LT-D

BAROMETER 743,71 MM HG(29.28 IN HG)

RELATIVE MUMIDITY S7. PCT

BAG RES

uLTs

BAG NUMBER

BESC

BLOWER DIF P MM, H2OCIN, H2D)
BLOWER IMLET P MM, H20(IN. H20)
BLOWER INLET TEMF, DEG. C(DEG.

RIFTION

RLOWER REVOLUTIONS

TOT
HC
HC
Ca
Lo
Co2
£02
NOX
NOX

FLOW £T0. CU. METRES(SCF)

SAMPLE METER/RANGE/T'PHM
BCKGRD METER/RANGE/FPM
SARPLE METER/RANGE/P'EHM
RCKGRD METER/RANGL/FFH
SAMMLE METER/RANGE/FCT
BCKGRD METER/RANGE/FCT
SAMPLE METER/RANGE/T'FM
BCKGRD METER/RANGE/PPHM

DILUTION FACTOR
HC

Co
coz2
NOX
HC
Co
co2

CONCENTRATION FPM
CONCENTRATION FFM
CONCENTRATION PCT
CONCENTRATION PFM
MASS GRAMS
MASS GRAMS
MASS GRAMS

NOX MASS GRAMS
FARTICULATE MASS GRAMS

80 MERCEDES J00D

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRA

M5/KM
FUEL CONSUMPTION RBY CE L/100KM

RUN TIME SECONDS
HEASURED DISTANCE KM
5CFsy DRY

COMFOSITE REGULTS
TEST NUMBER 61921-1
LAROMETER MM HG  743.7
HUMIDITY G/KG 11,9
TEMFERATURE DEG C  25.6

FTF VEHICLE EMISSIONS RCSULTS - BASELINE CHECK
FROJECT 05-3810-001

VENICLE ND;

[ATE

L7209/

BAG CART NU.

DYNO NO.
CVS NO,

DRY BULE TEMF,

ut

25,4 DEG C(78.0 DEG F)

ALS, HUMIDITY 11,9 GM/RG

1
COLD TRANSIENT

698,53 (27.5)
971.5 (22.5)
36.7 ( 98.0)

13650,

13
14.4/11/
3.0/ 1/
33,3713/
4,4/13/
46,0/ 3/
2.9/ 3/
24.0/ 2/
A/ 2/
16 84
26,
« 75
236
91
4.10
1852.5
6435
1.71

.1
321,2
1.1
12.0
\Jo‘;'

577
974

6
71
0
1

135,1 ( 477143

14,
3
31,
79
+ 04
24,

+

2
STARILIZED

20,3713/ 18,
38713/ 4.
25.37 3/ .41
2:67 3/ 04
13.1/ 2/ 13,
302 0
32,24

Se

15,

+ 37
12.8
0

3.98

TEST WEIGHT 1814,
ACTUAL ROAD LOALD

EM-465-F
OOOMETER 8977, KM( 3578,

DIESEL

KG{ 4000, LRS)
2.7 KW 13,0 HF)

NDX HUMIDITY CORRECTION FACTOR

3
HOT TRANSICNT

696,00 (27.4)
566.4 (22.3)
36,7 ( 98,0
13843,
135.1 ( 4770.)
10.7/11/ 11.
3.0/ 1/ 5,
25.0/137 23,
2.8/13/ 3.
38.4/ 3/ .45
2:72/ 3/ .04
22,47 27 22
172/ 0.
20,97

CARDON DIOXIDE
FUEL CONSUMFPTION
HYOROCARBONS (THE)
CAREON MONOXIDE
OXIDES OF NITROGEN
FARTICULATES

G/RKM
L/100KM
G/KM
G/RM
G/KM
G/KM

MILES)
1,04

STARILIZED
3-BAG (4-BAG)
271.3 { 0.0)
10.14 ( 0.00)
+11 ¢ 0.00)
+63 ( 0.00)
1.01 ( 0.00)
\ 257 { 0.00N0)



TEGT NO.  6191C1  RUN 1
VEHICLE HODEL B0 MERCERES 300D
ENGINE 2.0 L(1B3, CIDV L-5
TRANSHISSION A3

BAROHMETER 741.93 MM HG(29.21 IN HG)
RELATIVE HUMIDITY &0, FPCT
BAG RESULTS

BEAG NUMBER

DESCRIFTION

BLOWER DIF F MM. H20(IN, H20)
RLOWER IMNLET B HM. H20(IN, H20)
BLOWER INLET TEMP. DEG, C(DEG. F}
BLOWER REVOLUTIONS

TOT FLOW §TD, CU. METRES(SECF)
HC SAMFLE HETER/RANGE/FFM
HC BCKGRD HMETCR/RANGE/PEM
CO  SAMPLE METER/RAMGE/I'FM
CO ECKRGRD METER/RANGE/FFM
CO2 SAMPLE METE[/RANGE/FCT
C02 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/FFM
NOX BCKGRDIN METER/RANGE/FFM
DILUTION FACTOR

HC CONCENTRATION F'PH

CQ CONCENTRATION FPM

02 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MABS CRAMS

PARTICULATE MASS GRAMS

HC  GRAMS/KM
CO  GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMFTION BY CR L/100KM

8T-D

RUN TIME SECONDS
HMEASURED DISTANCE KM
SCFy DRY

COMPOSITE RESULTS
TEST NUMBLR 4191C1
BAROGMETER MM HG  741.9
HUMIDITY G/KG 242
TEMPERATURE DEG C  25.0

FTP

UFHICLE EMISSIONS RESULTS - W.R. GRACE RADIAL

PROJECT 05-5810-111

VEHICLE ND,61
[ATE 7/ 1/81
BAG CART NO. 1
DYNG NO. 2
CVE NO. 3

DRY BULER TEMF. 25,0 DBEG C(77.0 DEG F
ABRS, MUMIDITY 12,2 GH/KC

1 2
COLD TRANSIENT STARILIZED
7036 (27.7) 706.1 (27.8)
9713 (22.5) 97440 (22.6)
37,2 ( 99.0) 35,0 ( 95.0)
13843, 23847,
134.,7 ( 4757,) 232.7 ( 82154
14.5/11/ 15, i1.4/11/ 11,
6.3/ 1/ 7. 5,0/ 1/ .
31.8/13/ 29, 20,5/13/ 19,
9.2/13/ &, 4,5/13/ '
46.4/ 3/ .80 26087 3/ 44
3.0/ 3/ .05 3.0/ 3/ .05
25.97 2/ 26, 15.17 2/ 15,
2/ 2/ 1. 87 2/ 1,
16é70 30,56
24, 14,
+ 73 ' 39
23.2 14.3
+65 ’
3.76 3.87
1862.,2 1666.2
6483 L 3Y-¥4
+84 +85
+11 +14
«63 162
320,95 264.8
1.17 1.06
11,97 9,90
505, 869,
5.81 b
973 977

TEST WEIGHT
ACTUAL ROAD LOAD
EN-465-F

GIESEL
ODOMETER

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

498,55 (27,

5)

571.3 (22,5}
36,7 ( 98.0)

13845,

134.6 { 4754.)

10.8/11/
5.0/ 1/
24,3/13/
3.2/13/
3%9.9/ 3/
3.3/ 3/
24.27 2/
6/ 2/
19.95
b
19,
162
2346
«47
295
1529.4
6.39

272

08
«91
26741

CARRON DIOXIDE
FULL CONSUMPTION
HYDROCARRONS (THL)
CAREON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

11,
S
22,

3
Ny
+ 05
24,

1.

G/KM
L/100KH
G/RKM

STABILIZED

1814, KG( 4000. LES)
247 KU 13,0 HF)

9019, KM( 5604, MILES)

1.05

(4-EAG)

0.0}
0.,00)
0.00)
0.00)
0,00)

0.000}



TEST NO, 419102 RUN 1
VCHICLE MOREL 80 MERCE DE 30Gh
ENGINE 3.0 L(1BX, 21D L-
TRANGHIGSION A3

HAROMETER 738,63 MM HG(29
RELATIVE HUMIDITY 50,
BAG RESULTS
BaG HUMBER
nCJ4ﬂInTIGN

BLUUER DIF P M, H20CIN, HEZDD
BLOWER THLET & Mt. H20(IN, HZD
EIDUFA INLET TEMP, DEG, C{DEZ. I

SLOWER REVOLUTIONS

TDT FLOW §TD, CU. METRES(SCE)

C )AﬁiLJ HL(IIWI\ANGE}I\ h
BOKGRE SETER/RANGL/FI'H
SAMPLE HETERA/RANGE /M
ECKGRD METER/R AhFE/TTH
COE SAHPLE METLR/RANGE/FCT
CRE BCRERD METERARANGE/FCT
NOY SAMPLE HETER/RANGE /BT
Nftx REKGRD METER/ZRANGE /FFH
DILUTION FACTOR

HC  CONCENTRATION FP'FPM

GO CONCENTRATION Prt

02 CONCENTRATION FCT

NOX CONCENTRATION FPFH#

HC HMASS GRAMS

CO  MASS GRAMS

c02 MAQQ GlaMS

NDX MASS GRAMS
PARTICULATE MASS GRAMS

HC  GRAMS/KM
CO  GRAMG/KM
£02 CRAHb;hM
NOY GRAMS/KH
FUCL CDNCUHPTIDN BY CE L/100KH

RUN TIME SCCONDG
HEASURED DBISTANCE KM

SCF« DRY
OFCy WET (DRY)
SCFy WET (LRYD
VoL (SCM)
SAM BLR (5CH)
AM (MCASUREILD
FUEL CONGUMFTION L/10OKM

COMPOSITE RESULTS

08 IN NG
PCT

61-0

TEST NUMBER 419102
BAROMETER MM G 738,46
HUMIDITY G/RG 11,0

TEMPERATURE DCEG © 26,41

FTF

VEHICLE EMISSIDNS RISULTS — W.R. GRACE RADIAL.
FROJECT 05-S810- 001
VEHTCLL ND. AL TEST WEILHT 1814, KG( 4000, LES)
DATE 77 2701 ALTUAL ROAT LOALD 9.7 KW( 13.0 HF)
Bat CART ND. 1 / CVE KO, 3 RICSEL Uhe 4651
IFNO NO. 2 OOOMETER 7115, hﬁ( 5444, MILES)Y
ODRY BULL TEMP, 24,1 OCG 079,80 DEG F)
ARG, HUMIDITY 11.0 OM/RG NOY, MUMIDITY CORRECTION FACTOR 1.0t
i 2 4
COLL TRANSIENT STARILTZED HOT TRANGIENT STARILIZED
20T (27450 490,35 (27,5 4234 (27,0 4205 (27.5)
9715 (22.5) 271.5 (22,5 383,59 (22.2) 571,59 (22,9)
37.2 0 99,0 353 (95,5 367 { 98.0) 35.0 ( 95.0)
13648, 23515, 13857, 23814,
133.7 ( 47210 230.4 ( 8143.) 134,0 { 4731.) 230.7 ( Bl4b.)
10.4/11/ 10, 7427117 8. 8,771 9. g.2/711/ 8.
Jebs 17 4, 347 17 3 3.4/ 1/ L 3.5/ 1/ 4,
2747132 23, 1797137 16, 23,0713/ 21, 17.7/13/ 16,
1.7713/ 2. 2017122 2, 2.4/13/ 2, 2.5/13/ 2,
4uoﬁ! 3/ 0?9 Eéhgf 3/ 043 ui*O/ j/ »66 2505/ 3/ 042
3.0/ 2/ 05 3.0/ 3/ .05 3.0/ 3/ .05 3.5/ 3/ .03
75+3/ q, :59 14»3/ 2/ 14c 230&/ 2/ 240 1306/ 2/ 14@
9/ ,/ s AL 2 30270 Oy +4/7 2/ 0.
14480 3G 27 20,24 3”.00
7 e P
23, 14. 183, 14.
75 + 39 163 ¢ 36
24,8 32 233 13.2
«54 161 42 + 64
3.37 3,68 2.86 3.64
1836. 16271 1509.% 1538.9
6.41 6,19 6,08 5.68
W70 + 49 79 21
+ 07 10 07 ,10
W62 .59 + 49 + 98
317.8 261, 260.8 247.2
1.11 .99 1,05 94
114u: 9076 2,74 ?.24
505, 8648, 303, 868,
5.79 Hh424 9479 623
976 + 780 578 980
2738 (. 943) $262 (. 948)
1,000 ¢ 57 1,000 ¢ ,%7%)
J64,3 364.7
7727 77.30
12,02 12,02
10,77 7,48
3-RAG {4--BAG)
CARDON DIOXIDE G/KM 272.8 ( 2468.7)
FUCL CONGUMFTION L/ 100KH 10.19 ( 10,04)
HYDROCARRONS (THC) G/KM 09 ( +0%)
CARLKON MONOXIDE G/KM «57 { +97)
OXIDES OF NITRODGEN OG/KM 1,03 ( 1.02)
FARTICULATLS G/KM thtia ' (AR



APPENDIX D

PARTICULATE CONTROL SCREENING EVALUATION
WITH THE OLDSMOBILE
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FTR VEHTICIE EMTQOTONS RESUNTE - §
FROJECT 11-881n=0071 HALE OIL DFM LOW S.

TEST ND,  A2FIC1 RUN 1 UEHTCLE ND. 47 TEGT WEIRHT 1928, K&/
UEHICLE MODEL — 80 0LDG TEI TASR DATE 7714780 ATTUAL "ROAD 1DAT  §1
ENGINE 5.7 L{350, CIDY y-R BAG CART MO, i DIEGEL 7 EM-AR9-F
TRANGMIGGINN AT TYND ND, 3 ODOMETER 7479, KM{ 4447
cyg NO. 2
RARDMETER 742.19 MM HG(29,22 IN HB) "7 DRY RULE TEMF, 74.4 DER C(74.0 DER F)
RELATIUE HUMIDITY 4%, PCT ARG, HUMIDITY 12,3 BM/KE MDY HUMIDITY CORRECTION FACTOR
RAG RESUI TS
RAG NLMRER 1 2 3
DESCRIPTION COLT TRANGTENT STARTLIZED HOT TRANGIENT STARTLIZE
BLOWER NIF P MM, H2D(IN. H2D) 712.7 (29 1) 714£.3 (28.2) 714.3 (2R.2)
BIOWER INLET B MM, W2D/IN, H2M) S49.0 (32,2) 571.5 (92.9) 571.5 (22,5}
BLOMER INIET TEMP, DEG, C(DER, F) 17.8 (100,0) 37.2 (09970) 77.8 (10070)
RLOWER REUDLUTIONG 12014, 22913, 12073,
TOT FLOW OTD. CUl. METRES(GCF) 134,84 [ 4744.) 221,% ( R173.) 134,32 [ 4744.)
HC  GAMPLE METER/RANGE/FFH §3.4/117 82, 2437117 2%, 20,3711/ 20,
HE  ROKGRED METER /RANGE /FEM B4/ 17 Th. 5.6/ 17 7§, 5.0/°17 75,
CN  CAMPLE METER/RANRE/PPH 4247137 19, 23.07137 21, 27.371%7 25,
£0 RCKGRT METER/RANGE /PPM AT 1. A3 1, 813 1,
g CD2 SAMFIE METER/RANGE/PCT 44.8/ 1/ .77 29.2/ 3/ .48 30,47 3/ A7
i £03 BCKGRD METER/RANGE/PCT 2.7/ 3/ .04 2.9/ 1/ .04 1.2/ 3/ .05
O NOY GAMFIE METER/RANGE /FEM 14,0/ 2/ 14, 11,0/ 2/ 11, 14,47 2/ 14,
NNY RCKGRT METER/RANGE /PPM .37 27 o, .37 37 70, .47 37 7o,
DTLUTION FACTOR 17.25 27,57 19.84
HE  PONCENTRATTON PPM 47, 21, 14,
£O  CONCENTRATION PRM 37, 19, 23,
CN2 CONCENTRATION POT :73 ;44 42
NOY COMCENTRATION PPM 13.7 10.7 14.0
HC  MAGG GRAMG 3.43 2,87 1.2
£0  MAGS GRAMS 5:84 5.24 3.44
£N2 MASE ARAMG 1792.8 18%59.5 1534.2
NDY MAGG RRAMG 3.79 5.0 3.0
PARTITUL ATE MAQC RRAMG 3.n0 1,22 1.27.
HC  BRAMG/KM AT 84 N
£N  GRAMEG /KM 1.00 .85 . AT
£N2 BHAME/KM 311.9 00,7 247.4
NDY GRAMG/KM A5 B1 A
FUEL CONGUMPTION RY TR L /100KM 11,72 11,20 10,01
RIN_ TTME SECONDG 505, 847, S0,
MEAGURED DISTANCE KM 5.7% 4.18 5:74
COMPOGTTE REGIN TG 3-RaG
TEST NIIMRER £2FIC1 CARRON DIOYTNE G/KM 292.9
RARNMETER MM HR  742.2 FIIEL CONGUMETION L/1N0KM 11.02
HUMIDTTY B/KR 12.% HYDRNCARRONS (THC)  G/KM ;4%
TEMPERATURE DEG [ 24.4 CARRON MONOYTDE G/KM 182
OYTTIES OF NTTROGEN B/KM .74
PARTICULATEG B/KM . 240

-~
-3
]

i
el

- DI
= D
LY==

Pt P

[T A e T ]
B

>
——p ot

D
DD



FTF
TEGT NN,  42FIC2  RUN 1
UEHICLE MONEL ~ B0 NLDS DEI TARQ
ENGINE 5.7 L (350, CIN) y-@
TRANGMIGQTION AZ
RARDMETER 740.44 MM H3{D2Q .14 IN Hi3Y
DFIATTUF HHMThTTY AA PCT
RAR REGI TG
ﬁAP NHMRFQ
DEGCRIFTION £

BLONER DIF B MM. HID(IN, MM
RUOWER TNLET F MM, H20(IN. 020
RiNER INLET TEMF. TER, CIDER, F)
BLOWER REUDLUTIONG

TOT FLOW STD, O, METREG(SCF)
HE  GAMFIE METER/RANGE JBEM

HEC BOKRRD METER/RANGE /DM

C0 TAMPLE METER/KANGE/FEM
0 BCKERT METER/RANGE /PPM
£N2 CAMPLE METER/RANGE/PCT
£02 BCKGRD METER/RANGE /PCT
NNY caMPLE METER/RANGE /PPM
NOY RCKGRT METER /RANGE /EPM
NILUTION FACTOR

HC  CONCENTRATINN PEM

£D CONCENTRATION PEM

£N2 CONCENTRATION PCT

NOY CONCENTEATION PEM

HE  MAGS GRAMS

£0  MAGS REAMS

rD? MAGG BRAMS

MOY MAGO PQAMQ

pAﬂTTPHIATF MbQQ GRAMG

HC  GRAMG/KM
CN  GRAMG/KM
£02? RBRAME/KM
NOY GRAMS /KM
FUEL CONGUMPTION RY CR 1L /100KM

RIN TIME QECONDE
MEAGIIRED DIGTANCE KM
COMPNRITE RESIN TG
TT77 JEGT MUMBER L2FIL2
RARNMETER MM HE 7407
HUMITTTY B/KG 9.7
TEMPERATURE DER £ 25,4

UEHICLE EMIGEINNG RECIN TE - SHALE OIL DFM

PROJECT 11-88107001

LOw S.

UEHICLE ND. 42 TEST WEIGHT 1928, KG{ 4250. | RC)
13 7/15/80 ACTUAL ROAD 10AD  @.1 KW{ 12.32 HF)
BAG CART MO, 1 piEcEl EM-A50-F
DYND ND, 2 DDOMETER 7504, KM{ 4444, MIIEG)
rye No. 2
DRY RULER TEMP, 25.4 DEG £(72.0 TEG F)
ARG, HUMIDITY ©.7 BM/KR NOY HUMIDITY CORRECTION FACTOR .97
1 2 K
LD TRAMGTENT STARTI T7ED HOT TRANGIENT STARILIZED
711.2 (28,0} 711.2 038.0) 211.2 (22.M)
549.0 (22 4) 571.5 (22.%) 54T.9 (23.23)
7.8 100.M 37.8 (100.0) 37.8 (100.0)
138129, 23774, 13922,
134.0 ¢ 4722.) 230.2 [ 8129} 134.0 ¢ A720.)
A7.D/117 47, 20.2/117 2, 1R, 57117 18,
a.n/ 1/ A, 3.3/ 17 3, 371 3
a1 7/13/ 29, 22.5/13/ 20, 27.2/12/ 24,
A1 1. 41371, B/13/ 1.
45,5/ 3/ 7R 2.3/ 3/ A0 38,9/ 3/ 44
2.8/ 3/ .04 2.7/ 3/ .04 2:47 3/ DA
172,07 27 17, 14.8/ 2/ 15, 20,2/ 2/ 20,
2.3/ 2/ 2, 3.0 27 % 3.5/ 37 4,
14.97 27,30 20,24
41, 18, 15,
7. 19, 23,
;74 ;44 42
14.8 11.9 14,9
.74 2,32 1:18
5.77 5:12 T A1
1R17.4 1842.9 1519.4
2.4 5.07 4,18
1.982 1,16 1.39
.58 .37 .M
1.00 .82 (43
314.7 2085 2454
Py 21 .73
12.02 11.128 10,10
505, R47. S04
5.78 1,24 §.72
I-RAR [A-RAR)
CARRON DINYTIDE B/KM 3920 (DM
FUEL  CONGUMPTTON L/in0KM 11,14 [ 0,00
HYDRDCARRONG (THC)  G/KM .37 ¢ D.0M
CARRON MONOYITE G/KM . 80 { 0.00)
AYTHES NF NYTROGEN B/KM .75 {  D.A0Y
PARTIMICATES B7KM 993 i nINOAY



FTE UEWICLE EMIGRINNG RESHH TS - -
FT! e 10 PCT BUTANOL IN DF-2

TEGT WD,  A2FACI RN 1 UEHTCILE N 42 TEGT MEIGHT 1928, KB/ 4250, 1 RS
UEHICLE MODEL 80 DLDE DEiTASE DATE 7710780 ACTUAL ROAD LDAD 9.1 KW 12,2 HP)
ENRTINE 5,7 L7350, £INY u-8 BAG raRT MO, i TIESEL EM=AB4A-F
TRANGMISGTION AT IYND NI, 2 ONOMETER 7344, KM( 4577, MILES)
fuc Mo, 2
BAROMETER 740,14 MM HG(20Q 14 TN MG} DRY BULR TEMP, 27 8 DEG £(22.0 DEG F)
RELATIUE HUMIDITY 4%, PCT ARG, HUMIDITY 11,7 GM/KE NOY HUMIDITY CORRECTION FACTOR 1.0
RBAG RESIN TS :
RAG NIMRER 1 2 S
BEGCRIRTION COLD TRANBIENT STARILIZED HOT TRAMGIENT STARTI TZED
RLOWER DTIF £ MM, HIO(TN. H3IO) 727.0 (20, %) 721.4 (29 4) 721.4 (20.4)
BLAMER TNMLET £ MM, HOO/IN, H2M) 571.5 {22, %) 571.5 (22.%) £71.5 (22.%5)
B DMER TNLET TEME. TEG, CIDER. F) 27,5 i799TM IR0 {1027 2.0 (1In2. M
B DWER REUDLUTIONS 13844, 23801, 13855
TOT FLOW eTn, CU, METREG(GCF) 124.2 1 4728 3.0 40 BI20.) 122.9 ( A227.)
HD  GAMPLE METER/EANGE /FEM A7.5711/ A7, 22.1/11/ 23, 19,9411/ 20,
HF  BCKGRT METER/EANGE /FEM 2.0/ 17 T, 3.7/ 17 1, 3.7/17 1,
C0 CAMPLE METER/RANGE/FEM 44.72/13/7 A2, 24,0137 22, 02T 27,
00 EBCKRRT METER/RANGE/FEM - - R L, P T . T 1:.0137 1,
02 GAMPLE METER/RANGE /FCT 43,97 1/ 7% 204/ 3/ .49 R L TS LAS
7 CN2 RCKGRT METER/RANGE /PCT 2.2/ 3/ .nA .00 37 .08 2.1/ 3/ .05
® NOY CAMPILE METER/BANGE /PPM 12,87 27 14, 11,37 2/ 11, ia.8/ 2/ 15,
’ NNY BCKRRD METER /RANGE /PEM JAf 20D, A7 270, A7 27 1,
ITLUTION FACTOR 17,44 27.48 20,81
HE  CONCEMTRATION PEM a5, -Tan 17,
Ch CONCENTRATION PEM a0, 22 24,
£02 CONMCENTRATION PLT e ;44 41
NOY CONCENTREATINN FPM 13.4 0.9 14.2
HE' MAGE BRAMS .44 2.59 1.74
rD  MAGE RRAMG 4,21 5,85 a.07
£02 MAGE GRAME 17408 18271 1484 .8
NOY MAGG GRAMC 2.54 4,04 1.74
FARTICHIL ATE MAGE GRAMS 2,08 1.1 1,32
HC  GEAMS/KM ;41 ;42 ;24
1.n9 ;95 ;71
k. 4 2001 2421
Nny BRAME /KM 142 ;81 -z
FUEL CONGUMPTION BY CE L/100KM 11,88 11.54 in.12
RUN TINE SECONDG a0%5, B4R, 05,
MEASURET TITSTANCE KM 5.71 £:15 .47
COMPRGITE REGIN TG 2-RAG (4-BAG)
TEGT NLIMREF AJFAM] CARRON NINYTRE /KM 290.0 0.0
RAROMETER MM HEz 2402 FUEL CONGIMETION L 71N0KM 11,22 [ 0,00
HUMIDITY B/KG 11.7 HYDROCARBONG (THTY G/KM A1 L n.0m
TEMPERATIRE DEG © 27.R CAREON MDNDYIDE /KM .91 L 0,00
OYTDEG OF NITROBEM G/KM .73 { 0n.0M)
PARTICULATES R/KM 25h { 0,00



O

FTP

TEGT NO.  ADF4C2 RO
UEHICLE MODEL 80
ENGINE §.7 | {220, C

TRANSMISSION A!

-

-4
m
10

BAROMETER 741,48 MM HB/29,20
RELATTUE MIMIDITY 43, PCT
BAG RESULTS

IN HE)

RLOMER DIF P MM, HI0(IN, H2M)
OMER INLET B MM, H20(IN. H20)

DWER INLET TEMP, DER, [I(DER, F)
nmrp EEURL UITINNG
l-'l pi eTn, £,

QAMﬁIF
nrwrnn

METREG(GLE)
METER /RANGE /PEN
METER /EANGE /PEM
METER /RANRE /EPM
METER /RANGE /EEM
METER /RANGE /PIT
METER /RANGE /BT
CAMPIE METER /RANRE /EEM
ROKERT METER /RANGE /EEM
NTLUTINN FACTAR

UL CONCENTRATION PEM

rD  CONCENTRATION PEM

CO2 CONCENTRATION PCT

NOY CONCEMTRATION PPN

HC  MAGS GRAMO

£D  MAGG BRAMG

rN2 MAGE GRAMG

NOY MAQGT RRAME
PARTICOLATE MASS BRAMS

TN T I E-HAigiiig
:QIDIDI'JI'.“DI"I"I"

HC  GRAMG /KM
£0  GRAME/KM

rN2 GRAMS/KM
NOY REAME /KM

FUE) CONSUMETION RY CR L/100KM
RUN TINE QECLNNRS
MEACIIRED DIGTANCE KM

COMPOSTTE RESLILTE

TEST NUMRER A2FCA2
RARDMETER MM MG 7417
HUMTRITY n/KR 12.1
TEMPERATURE DEG € 24.4

3]

UEHTCILE EMTGCTOANG REGIN TG —

PROJECT 11-5810-001

10 PCT BUTANOL

UFI—ITI“) E ._g AT ’]‘EST l_._ll-'Tf‘HT
n;m: 2/11/80 ACTHAL l:'nATl R ﬂATl
RAR CART NO, 1 DIECEL
DYND ND, 2 NOOMETER
rogNn, 2
DRY EULE TEME, 24,4 DEG (74,0 DEG F)
ARG, HUMIRITY 12.3 GM/KG NDY
1 2 2
NLn TRANGTENT STARTLIZED HOT TRANGIENT
721.4 128, 4) 714.7 (28, 2) 721.4 (28.4)
571.% (22.%) S74.0 (22 4) £71.% (22,%)
37,8 (1000 37.2 (99 37,8 (10,0
17954, 21571, 11071,
1742 1 4744, 229,01 20085} 134,270 4737.)
80.5/11/ S1, 2147117 22, 19.97117 20,
1117 71, 3.2/7717 3, 127717 1,
41,2713/ 29, 23,2137 21, 20.2/137 27,
':1./13./ 0: :1./13./ 0: :'1./13./ 0:
84,3717 7% 29,47 1/ AR 19,17 1/ L hé
2.8/ 3/ .04 2.7/ 1/ .02 2.7/ 37 .0a
14,17 2/ 14, 11,37 27 11, 14,2/ 27 14,
47 37 TR, 87 27 71, 82 1.
17.47 27,19 20,13
a8, 19 17,
17, 20, 24,
.72 .45 42
12.7 10,8 11,9
1,49 2.4% 1,70
5,81 5,42 4,03
1727.5 1844 .1 1827.3
7,73 5,01 1,78
2.2% 1,12 1,40
Y . AD 23
1.01 .8R 71
110.0 nz. S 2478
A5 .91 TTLAR
12,02 11.74 10,323
505, R4D, 504,
5,73 A 15 g7
CARRDN DINYTDE B/KM
FLUEL CONGUMPTINN L/100KM
HYDROCARRONG (THLY  G/KM
CARRDN MONDYIDE B/KM
NYINES OF NITRAREN R/KM
PARTICULATES B/KM

IN DF-2

1920, KR{ 4250,
9.1 Kil

L
12,

G)

RC)
2 HR)

STARILIZED
1-RAG (4-RAR)
2950 ¢ 0.0
11.41 (o 0.0m

. AD (0,00

A (0,00

.74 (0,00

(259 { 0000



RAROMETER

RELATIUE MWUMIDITY 48 LT

BAG RESIH TC
BAR NLIMRER
DESCRIFTION
RLNWER DTF B MM, W207IN, H20Y
RLDWER TNLET B MM, W20(IN,
BUOWER INLET TEMF. DEG, DIDEG,
BLAWER REUDLITIONG
TOT FinW ©Th. O, METRES/(GCF)
HP GAMELE METER/RANRE /PEM
HT  BOKBRT METER/RANGE /BPM

£0 CAMPLE
C0  BCKGRED
£O2 SaMPlE
£n2 EBCOKGED
NDY GAMFLE
NDY RCKARD

01-a

METER/RANGE /FEM
METER /RANGE /PPM
METER /RANGE /PCT
METER /RANGE /PCT
METER /RANGE /EEM
METER /HANGE /PN

BTLUTION FACTOR
HE CONCEMTRATION FFEM
r0  CONCENTRATION PEM
£02 CONCENTEATION FOT
NOY CONCENTRATION PEM

HE MAGS
£0  Magg
rO2 MAGT
NOY MAGS

GRAMG
GRAMS
BRAMG
AEAMT

bAPTTPHlATF MAQQ GREAMG

HP  BRAMS/KM

r0  GRA

FUE) CONG
RUN TINE
MEAGURED

AME /KM

BRAME /KM

GRAMG /KM

COMGUMPTION RY OB L/100KM

SELNNDS

NISTANCE KM

COMPOSITE RECULTE

TEGT NUMRER
RAROMETER
HUMIDITY
TEMPERATURE

=S o

A20)

718,80 MM HR/20 N0 TH HGEN

Fl

FTP

UEHICLE NO. A7 TEST WEIRHT 1928, K&
DATE 7717780 ACTHAL  ROAD LOAT 9,
RAR CART MR, 1 NIESEL EM—-ANR-F
nYND NO 2 NLNMETER 7578, KM{ 4709,
INL L 3
DREY RULE TEMP, 25,0 DEG £{77.0 DER F)
ARG, HIMINITY 10,0 GM/KE NOY HUMIDITY CORRECTION FACTOR
1 2 3
COLD TRANGIENT STARTI TIED HOT TRAMGIENT
7137 128,11 713.7 (28.1) 713.7 (28.1)
571.% (32.%) 571.5 (22.5) 5721.5 (22.3)
5.1 4 07.0) 8.9 (102.0) 0.4 (10200
12807, 234817, 13227.
132,09 ¢ 4729.) 238.2 { 8058 132.2 {.4705:)
44,4711/ AL, 22.9/114 22, 1R.0/11/7 18,
2.9 1 % 1.4/ 1/ %, T YA WA
42,3712/, 39, 23.2/13/ 21 24.9/13/7 24,
T T 70131, B3 1,
45,57 3/ .78 8.9/ 3/ .40 28,4/ 3/ 45
2.5/ 37 .04 2.2/ 3/ .02 2:97 3/ .04
15,9/ 3/ 14, 12:47 2/ 13, 1447 2/ 14,
1172/ 1, 1.0/ 27 1, 1.0 2/ 1,
1£.97 27.89 20,42
44, 20, 15,
I8, 20, 23.
75 . A4 A1
14.9 11.4 15.4
z.18 2.58 - 1.14
5.84 5,22 .55
1837.1 1R%4.0 14871
.72 4,94 .24
2.3 1.4 1.41
;59 .41 (20
1.02 R4 42
317.8 297.2 260:1
;4% B0 A7
11.95 11,14 °.73
05, 847, 0%,
5.75% 4.24 5.72
2-RAG
CARROM DIOYTINE /KM 201.4
FUE] CONSUMETION L/100OKM 10,92
HYDEDCARRONG (THLY  B/KM )
CAREAN MONOYIDE G/KM A2
NYTDES OF NITROBEN R/KM i
EARTTRUATES Gr7kKM Y3

PROJECT 11-581A-001

P A e L]

MTLEQ)
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11-a

FTF UEHTCLE EMTGRIONS RESINTS - FUELS POST-CHECK B.lL.
FROIELT 11-5R102001

TEQT NO.  £2Fi-4 RN 1 UEHTOLE ND. 42 TEST WETGHT 1928, KB/ 4250, | BS)
UEHTCLE MODEL 80 NLDG DELTABR TATE  7/18/80 ACTIAL RDAD LAAT 9.1 KW 12,2 WP)
ENGINE 5.7 L1250, CID) U-@ BAG CART MO, 1 BIEGEL EM-anR-F
TRANGMTGCTON AZ DYND ND, 2 DIDMETER 7594, KM( 4719, MILES)
Ty MO, 3
RARDMETER 720.A5 MM HG/29.172 TN HG) DEY RULR TEMR. 27,2 DEG C(74.0 DEG F)
FELATIUE WUMIDITY =4, FCT ARG, HUMIDITY 10,0 GM/KR NOY HUMIDTTY CORRECTION FACTOR .08
RAGR REGIN TS
"RAR NUMEER 1 z 2
NESCRIFTION COLD TRAMGIENT STARTIIZED HOT TRANSIENT CTARTLYZED
C DIE B OMM, HAN(TN, H20) 711.2 428.M) 717.7 (2R.1) 7127 (29,11
TNLET B MM, H2DCIN. H20) 40,0 (22.4) 571.% (22.5) 571.% [22.5)
TNLET TEMF. DEG, CIDER, F) 37.2 [ 0. 4.7 0 BR.M 24,7 1 PR
RLOWEE REUDLUTIONG 13852, 22780, 13843,
TOT FLOW STL, £, METRES(SCF) 134,22 ( 4742.) 2I0.7 { R14LD 134.4 ( 4747.)
HE' CAMELE METER/RANGE /FFH AR 44117 AD, 21,9711/ 22, 18.72/711/7 18,
HC  BCKGRED METEFR /EANGE /EPM .41, 3, .21 3 .21/ 1
LD CAMELE METER/BANGE /FEM 41.,72/13/ 30, 22.3/137 20, 27,0712/ 24,
L0 RCKGRTL METEFR /RANGE /FEM 1.0/13/ 1, ;87137 1, BT,
COZ CAMELE METER/RANGE /PCT 43,7/ 3/ .78 20,2/ 3/ .48 19.4/ T/ A7
COZ ROWGRT METER/RANMGE /PCT 2.7/ 3 .04 2.4/ 37 .04 2.9/ 3/ .04
MOY CSAMELE METER/RANGE /FPM 15.1/7 2/ 15, 12.1/7 27 12, 1587 37 14,
NOY RCKGRD METER/RANGE /PEM A7 27 0, 5/ 271, 47 270,
DILUTION FACTOR 14.90 2740 19.90
HC  CONCENTRATION FEM 39, 19, 15,
Ch  CONCEMTRATION FEM 17, 19, 23,
£O2 CONCENTRATION PCT ;75 ;44 (A2
NOY CONCENTRATION FFM 14,7 11.4 15.4
HC  MAGE GhAMG 2.0 2,51 1.18
F0  MAGC BRAMG .22 5.02 3.58
£02 MAGE BEAME 1834.2 1871. 4 1537.0
NOY MABE RRAME 3.49 .01 1.87
EARTTCIL ATE MAGS GRAMS 2.7 1.41 1.47
HE  RRAMG /KM ;52 AN 21
0 BRAME/KM 1.00 R3] (432
£02 GHAME /KM 19,4 N1, a 247.4
NOY GEAME /KM ;44 3! (47
EUEL COMGUMETION BY CR L/100KM 172,00 11.73% 0.0
RUM TIME SECONDE S0, R4Q, S0% .
MEAGURET DISTANCE KM 5.74 £.21 5.75
COMEOSITE REQUN TR I-RAR [A-RAMGY
TEGT NUMEER L£2F1-4 CARERON DTNYTDE /KM 2058 (0 D.A)
RAGOMETER MM MG 71304 FUEL " FoNSOMETTON L71NDKM 11700 i 0.adY
HIMIDTTY B/KE 1n.n HYDENCAREONG (THDY  G/KM i) [ D.00)
TEMEERATURE TER £ 23,3 CARRON MONDYTDE B/KM " an [ 0.0M
DYNTIDES OF NTYTROGEN G/KM .74 i BA.0AN
EARTICUL ATES G/KH Ryl i n00AY



Z1~a

FTP

TEST MO, 425101 RUN 9
UEHICLE MODEL 20 QLDG DECTASS
ENGINE 5.7 (350, CIN) U-8
TRANGMIGSION AZ

QAEHMCTFP FAN .14 MM HE(2CQ, 14 TM HEGY
RELATIUE WUMIDITY 71, FOT
BAR RESILTS

RAG MIUMEER

nFQPDTDTTnN

Bl QMER TNICT ﬁ MM
ﬁlﬂMFQ TNIFT TFMﬁ

THAN(IN, HAD)
DEG, CIDER, F)

RLDMER REUDL UTIONG
TOT FLOW GTD. O, METREG(GCF)
HC  GAMPLE METER/RANSE JEEM
HE ROKGRD METER/RANEE /PPN
OO GAMPLE METER/RANGE/FFM
£0  BCKGRD METER/RANGE/EEM
£O2 CAMFLE METER/EANGE/ELT

r'N2 BPAKGRT

METER /RANGE /FCT
NOY GAMFLE METER /RANGE/PEM
NNY BrKRRT METER /RANGE /PPM
nTIHTTnN FACTOR

HP PHNPENTPATTHM PEM

rn PHMPFNTPATTHM DPM

an FﬂNPFNTWATTnN pPT

NOY CONCENTRATION PFM

HE MAGS GRAMS

BRAMS
an MAQﬁ GRAMG
NOY MAGS GRAMS

FARTICILATE MAGG GRAMS

GRAMG /KM
BRAME /KM
2 BRAME/IM
NOY GRAMG/KM
FUEL COMGUMPTION RY CR L/100KM
RUN TIME
MEAGURED DISTANCE

COMENGTTE RESUL TS

TfGT NHHRFﬁ
RAPHM?TFE
HHMTHTTY
TFM?FPATHP

)

B
210

=+ 1
LN -

L
12

ll!:
na
Ea
Iy
o

bR
AR

s
1A 1=
th O

- B~ R, 1
[ER RIS EE) SRS FINT IS TN |
e e b e e e e fg)

[ Y

HEWTR E EMTQSTING ﬁrﬁl TG _
FEATERT 1i-8aip-ar -~ ROAD DRAFT
MIPCLE MO, 42 TEGT WEIBHT 1028, KG{ 4250, IRS)
TET | 7723780 ACTIAL ROAD LOAR  ©,1 KWl 12,2 WP
£ CART NO, 1 DIESEL  EM—A0R-F
NDTND, 2 DOOMETER 7425, KM{ A473Q, MILEG)
¢ Nn, 3
Y RULER TEMF, gq.@ DER £L77.0 DEG F)
S. HHMTHTTY 14.5% BM/KG nny HHMI ITY CDPDECTIQM FACTOR 1.14
1 2 2 ‘
TRANGTENT 8TARTLIZED HOT TRANGIENT QTARILIZED
;T (20.2) 717.7 (28,1) 714.7 (28, 2)
0 (22.2) 540.0 (32,2) §71.5 (22,%)
(9 (9m.%) 7.2 (99,0 8.4 (101.5)
11708, 23012, 17953
(81 4795,) 2107 17 8145.) 174,01 4759,)
47117 83, 35 0711/ 97, a0 47117731,
R/T17 Th, a4/ 17 TE, A.27°17 7§,
B/1T7 a1, 22,3137 20, 24,9717/ 24,
AT T, 1.4/137 74, 0127 71,
/71 .78 20,0/ %/ AR 19.5/°3/ 47
8/ 1/ .na 2,973/ .pa 2.7/ 37 .04
.74 27 14, 17,07 37 13, 14,47 27 17,
ay 3y i, 3.0 37 73, 2,31 37 "o,
14,08 27,80 19,02
a9, 19, 14,
e, 12, 21,
774 Y R LA3
14,4 11,1 14,5
1,80 2,84 1.24
5,932 4,04 1,585
18243 19374 - 1552 4
4,90 .57 2,97
2,48 1.2 1,45
Y .40 .22
1.0 .79 A1
2174 2082 2487
H .73 H 90 H ?‘d.
11,02 11,10 10,04
=05, 829, =
.75 A.14 .79
1-RAR (4-1AG)
CARRBON NINYINE B/KM 2941 T W)
FUEL CONSUMFTION  L/100KM 11,07 {000
HYDROCARRANG (THDY R/KM . a0 [ 0,000
CAREON MONDYIDE /KM .79 4 0,00
DYIDES OF NTTROABEN G/KM .82 { 0.0M
FARTICULATES B/KM ;294 {0000



€T-a

FTF UEHICLE EMIGSIANG RESLTS - ROAD DRAFT

FROJECT 11-5210-001

TEST NO.  A251C2  RUN 4 UEMICLE ND, 42 TEST MEIGHT 1928, KG( 4250, LRG)
UEHICIE MODEL ~ 80 NING DELTARRA NATE 7/23/80 ACTUAL ROAT 10AD Q.1 KW( 12,2 HF)
ENGTNE 5.7 L350, CID) U-R RAG CART NO, 1 DIEGEL EM-408-F
TRANGMIGCTION AZ DYND N, 2 OLDMETER 7448, KM( 4752, MILES)
rue No, 2
BARDMETER 727,74 MM HGI29.03 IN HE) DRY BINE TEMP, 25.0 DEG C/[77.0 DEG F)
RELATTUE HUMIDTTY 40, ELT ARG, HUMTNITY 12,2 GM/KR NOY HUMIDTTY CORRECTION FACTOR  1.0S
BAG REGUL TG ToomrEmE - -
RAR MUMEER 1 o 3
DESCRIFTION COLL TRAMGIENT STARILIZEN HOT TRANSTENT STARTILIZED
BLOWER DIF B MM, W20(IN, H2D) 8.7 (27.9) 708.7 (27.9) 708.7 (27.9)
BLOWER INLET F MM, H20(IN, H20) 543,90 (32,2} 543.9 (32,2} §21.9 (32,2)
RLOWER INLET TEMP, DER, C(DER, F) 27.8 (100.0) 27.9 (1000 IR.7 (1010
BLOWER REUOLUTINNG 12880, 21474, 13848,
TOT FLOW BTh, O}, METREG(GCF) 112.9  4727.) 227.0 L g0t 132.4 [ A710.)
HC  CAMRLE METER/RAMGE /FPM 42.5/11/ 42, 22.3/7147 22, 19,1711/ 19,
HE RCKGRD METER/RANGE/FEM 3.4/ 47 1, 4.0/ 1/ 4, 4.0/ 1/ 4,
€0 GAMFLE METER/RANGE /PEM 41,4713/ 29, 22,0137 20, 24,0712/ 23,
£ BOKGRD METER /RANGE /EEM 82137 0, 3137 o, 82134 0.
£02 GAMPLE METER/RANGE /PCT 25,27 37 .78 0.0/ 37 .50 20,3773 im
£02 BCKBRD METER/RANRE/ECT 2.8/ 1/ .0a 2.8/ 3/ .04 2.8/ 1/ .ha
NDY GAMFLE METER/RANGE /PEM 17.0/ 2/ 12, 14,4/ 27 1%, 18,77 2/ 19,
NOY BCKGRT METER /RANGE /PPM 1.47 27 1, 2.9/ 237 "1, 3.2/ 27 "1,
NILUTION FACTOR 14,04 24,81 10,54
HE T PONPCENTRATION PEM 19, 9, i5,;
rD  CONCENTRATION PEM 17, 19, 03
£N? CONPENTRATION PTT 74 A% Y}
NDY CONCENTRATION PEM 15,7 11.8 15.7
HE' MAGS GRAMG .03 2,44 i.18
CO  MARG GRAME g.7% 1,97 125
£02 MAGS GRAME 18202 10802 15249
NOY MAGE GRAMG 4,22 5.39 4,20
FARTICIL ATE MAGS GRAMG 2.32 1.38 1.44
HEC  GRAME/KM 33 : 39 : 20
CO  GRAMG/KM 1,00 .80 &0
£02 GRAME/KM 314.2 5.7 270.4
NDY GRAMG/KM ;73 87 .72
FUEL CONGUMETION RY CR L/100KM 11.80 11.44 10.12
RUN TIME QETDNDNG S04 84k, =05,
MEAGURET NITQTANCE KM 5.74 4£:18 5.79
rOMPNGTTE RESUL TG I-RAR {A-RAR)
T TEGT MIIMBER £2%102 CARRON DINYTIE B IKM 208, 1 ¢ M
REROMETED -~ MM MG 7371 FUEL CONGUMETTON L/71D0OKM 11,18 {000
HUMIDTTY G/KG 12.2 HYTENPARRANG (THEY  R/KM ‘77 [ 0. hAAY
TEMFERATURE TER ©  25.0 FAREON MONOYTTE i /KM 30 [ D.A0Y
- OYITEG OF NITROREN R/KM RO { 0.aM
FARTICIN ATES B/KM 277 { 0:000)



FTE UEHICLE EMIGETIONS RESINLTS - CARBON CANISTER
PROJECT 11-5810-001

TEST N0, 425201 RUN 1 UEHTICLE MO, 42 TERT WEIRHT 1628, KG/ 4250, LRE)
UEHILLE MODEL 80 OLDS DE) TARR NATE 7728780 ACTUAL RDAD 10AT Q.1 KW/ 12,2 HE)
ENGINE 5.7 L7250, CIDY U@ BAG CART MDD, T4 niEeEl EM-A0R-F
TRANGMIGGTON A3 DYND ND | 3 NOONETER 7445, KM( 474, MILE®)
TUSTND. 3
BAROMETER 737,34 MM HG(20.07 IN HGI DEY BN R TEME, 35.0 DEG D(77.0 DEG F)
RELATIUE WUMIRITY 54, BCT ARG, HIMINITY 11.4 GM/KD MDY MUMIDITY CORRECTION FAPTOR 1.072
BAR RECHL TS
RAR NIIMRER: 1 2 2
DEGCRIFTION COLD TRAMSIEMT STARILIZED HOT TRANGIENT STARILIZED
LILOWER DTF P MM, H2O(TN, H2ZD) 04,1 (27.2) 04,1 (27.®) 04,1 (27.8)
BLOWER TMIET P MM, H2O/TN. HDO} 53R.R {22.Mm) 542,90 (22,0 42,9 (22.2)
EBLOMER TMLET TEMF, DEG. CIDEG. F) I7.8 (1o 37.2 (99 39.4 (103.0)
BLOWER REUOI UTTIONG 12848, 23534 11833,
TOT FLOW STh. U, METREG{GCE) 172,46 1 4219.) 227.7 1 2028 122.9 1 4493.)
MO GAMPLE MER/RANGE /EPM IR.2711/ 18, an 1410 20, 17.72/11/ 18,
HE BCKGRT METER/RANGE/FEM 2,815 3. 3.4/ 17 %, .4/ 17 T,
00 CAMPIE METER /EANGE/FEPM 40,7712/ 18, 32.2/137 20, 29.72/13/ 24,
£0 BCKGRD METER/RANBE/FEM 231 3137 0. 2413001,
£02 CAMFIE METER/RANGE /FCT ak.7/ 3/ .80 0.2/ 3/ .50 an.a/ 3/ 49
€07 RCKGRD METER/RANGE/PCT X1/ 3/ .05 2.2/ 3 .04 2.9/ 3/ .04
¥ NOY GAMFIE METER/RANGE /EFM 12,47 3/ 173, 10,47 27 16, 14,1/ 2/ 14,
T NOY BDEBRDN METER/RANGE /FFPM 12 27D, A2 20000, (1027000,
® DILUTION FaCTOR 14,52 24,42 19,44
HE T TCONCENTRATION PPM 34, 17, 15,
0 CONCENTEATION FEM 24, i9, a5,
£N2 PONCENTRATION PCT .74 A4 L &4
NDY CONCENTRATION FFH 12.2 10,2 14,0
HC  MAGE GRAMG 2.74 2.2 1.11
£0 M4BT GRAMS .57 4,99 X.79
C02 MAGE GRAMG 1857.4 191%.1 1544.9
NOY MASG GRAMO .48 4.40 .45
FARTICULATE MAGG GRAMG 2.30 1.41 1.51
HE  RRAMG /KM .48 .24 19
CO  GRAMG/KM .97 .20 vy
£02 GRAMG/KM 222.2 0R.2 72,5
NOY  BRAMG /KM A1 ;24 -t
FUEL CONGUMPTION RY CR L/106KM 12.13 11.54 10,20
RUN TIME © TGECDNDE 0%, RAR, 04,
MEAGURET NICSTANCE KM 5.7% 4£.21 .74
COMPOSTTE REQUL TS 1-RAG {4-BAG)
TEQT NIUMEER 495201 CARRON DIOYIDE L/KM 3014 L 0.
RARNMETER MM WE  717.4 FUEL CONGUMETION  L/100KM 11.320 (0,00
HIMTDITY G/KG 11.4 ) HYDRNCARRONG (THCY B/KM .24 {00
TEMPERATURE DEG © 250 CAREON MONDYITE G/KM (B0 [ 0.00)
DYIDES OF NTTROGEN R/KM AR [ BhRY
FARTICUL ATED B/KM .273 i D.ADDY



TECT NO. AR50 RN 1
UEHICLE MDDEL B0 DLDS DELTARR
ENRINE 5.7 (350, CIN) y-@
TRANGMIGSTON AT

RAROMETER 729,45 MM HG(29.12 IN WE)
RELATTUE HOMTDITY 4%, POT
RAG REGINTE

BAG NIMRER

NEGCEIFTTON
DIIN. H2D)
HIANCTN, WD)
DEG. CIDEG, F)

BCRUEE TNiEs B
TNIET TEME,
REUOLUITTONG

B_OWER
TOT FLOW €Th. 111,
HC  CAMPLE
HC  ECKGET
CN  CAMFIE

METREQ/CCF)
MFTEE/?&MPF/EﬁM
METER /RAMGE /FE'M
METER /RANGE /FEN
£0  RCKGRT METER/EANGE /PEM
£02 GAMFLE METER/RANGE/FCT
£03 RCKGRD METER/RANRE/BCT
NOY CAMPLE METER/EANGE /FEM
NOY BCKGED METER /RAMGE /BPM
thHTTﬂM FACTOR
HF PDNPENTPATTHM
D CONPENTRATIDN PEM
£02 CONCENTRATION FCT
NDY CONCENTRATIAN REM
HP MACGC RHAMG

rn MAGS PﬁAMG

£02 MASS GRAMS

MOY MAGR PDAMQ
ﬁAﬁTTPUIATK MAQG GRAOMG

q1-a

PEM

HC  LRAMG/KM
CO  GRAMC/KM

£D7 BRAME /KM

NOY BREAME /KM

FUE) FONGUMETION RY CR L/100KM
RIN TINME CECNNDE
MEAGHIRED DISTANCE KM

COMPDSTITE REQI TR

TEST NIUMRER AD253-1
RAROMETER MM HR 7304
HUMIBITY B/kE 11,2
TEMPERATURE DEG T 22,2

FTR

RAG CART
TYND N,
LU N,

TEY BUL
ARG, HU

B
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CIONG RECSUILTS- ROAD DRAFT POST-CHECK B.L.
5210-001
TEST WEIGHT 1922,
n ACTUAL ROAD LDAD
1 DIEGEL EM-408-F
2 NDOMETER  74RB9,
22,2 DEG £(22.0 DEG F)
1.2 GM/KG mI
2 1
QTARTLIZED HOT TRANGTENT
04,1 (27.8) 711.2 (28.0)
54N (22, 4) S549.0 (22, 4)
5.0 4 RS 7.2 0 99.Mm
23790 12822,
2311 ( B1A2) 133,90 ( 47200
22,7/117 23, 20,3001/ 20,
3.0/ 17 A, 1.9/ 17 4.
22,813/ 20, 27,4713/ 25,
1.2/ 1, 1.0013/ 1,
29,57 3, .40 an.1/ 3/ AR
2.8/ 3/ .Da 3.1/ 3/ .05
12.1/ 2/ 12, 15.8/ 2/ 14,
&/ 24 1, 5727 1,
27.29 19,48
19, 17.
ie, 23,
A% .44
11.5 15,2
2.52 1.28
5,09 .59
1852 154%.32
.17 1.909
1.44 1.54
;41 22
.83 43
04,3 274.9
-94 .70
11,49 10,29
847. 505,
A 14 5. A9
CARRAN NINYINE B/KM
FUEL CONGOMETION LZ100KM
HYDENCARRONG (THCY  B/KM
CARRNN MONOYTTE B/KM
AYIDES OF NITROREN R/KM
PARTICULATER B/7KM

KB( 4250,

1RG)

9.1 Ki( 12,2 HF)

KMI 4779, MIIEQ)H

NOY HUMINTTY CORRECTION FACTOAR 1,07

STARILIZED
1-BAR (4-RAR)
01,7 ¢ 8.0
11712 (000

40 (0.00)

- {0 0,00)

.74 (0,00)

277 [ 0;000)



9T-a

FTF UEHICLE EMICQINNG RESIN TS - ROAD DRAFT POST-CHECK B.L.

PROJECT 11-5810-001
TEST N,  4752-2  RUN 1 UEHTCLE NO, 47 TEST MEIRHT 192R, KB/ 4250, |
UEHICUE MOREL B0 DLDG DELTARS DATE 87 5780 ACTUAL EDAD 10AD @1 KM{ 12,7

ENGINE 5,7 L{350, £IDY Y-8 RAG CART MO’ DIESEL T EM-40B-F

£} i
TRANGMIGGQTON A3 DYMD N, 3 OOONETER  T8072. KM{ 4RAR, MILES)

RAROMETER 720,89 MM HE/29.09 IN HG) IRY RUL
RELATIVUE HORIDITY 57 BRT Are,. TRl
BAR REGULLTG

RAG NIMEER i

TEGPRETRTION

PR : NDY HUMIDITY CORRECTINN FA

l:
n
D
m
4
[p=1
el
f Y
>
-3

'X
TRANGIENT STARTL T7ED

]
I=-4tJ

173
[he]
=
-
n
ot
=
[37]
14
17
bl
pe
in
-
>
[&=]
=
1~
I~
k]
C
2
9

BLOWER NTF £ MM, H2D(TN, HZD) 711,
BLOWER TNILET P MM, HRN(TIN, HOND) 358,
BRI OWER TNLET TEMF. NER, CiDER, F) 17,
RUDNWER REUDLUTIONS i3p8n ]
TOT FLOM STD, CH, METREG/GCF) 1
WP CAMPLE METER/RANGE /FPM A%,
HE ERCKGRT METER/RAMGE /FEM 2.
£ GAMPIE METER/RANGE /BPM 43
r0N  BCOKRRT METER/BANGE /PFM
CAMPI E METER /RANGE /BCT . a5

; ¢ METER /RANGE /FCT 3.
NOY GAMPIE METER/RANGE /PFM 18
NAY BOKBRD METER/RANGE /PEM
DILUTION FACTOR

-2 12
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A
Hr PHMPE'MTR'ATTDN FPM A
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R e IFY I

1=t

110
o N ENID

It

HE  MAGC GRAMG
0 MAGG GRAMG

£N2 MAGS GRAMG

MDY MAGQ PEAMQ
PADTTFHIATF MAQQ GRAMC

L, [ T
13
PSSy P
1413 b 2l
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1
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B9
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e

D,

-

e

U BRAMG /KM

rN BEAMG/KM

N7 GRAMG /KM

NDY GRAME /KM

FUEL CONGUMPTION BY LR L/100)
RON TIME SECDONDG
MEAGURED DIGTANCE KM

Sin
i

=13 Qa1

]
131
13
[N
LA
~J
o
o
Q
3
> N
~

M-

LTI e ¥ | .
AT
14 g

COMPOGITE RESIL TS
TEGT MUMRER £350-7
RARDMETER MM MG 718.0
HUMIOTTY R/KG i1.9
TEMPERATURE DEE © 352

{4-RAG)Y
CARRON TTNYIDE
FUEL CONSUMPTTON
HYTIROCARBOME { THC)
CAREDON Mnnnvrnr

l:'AF'TTI‘I ll ATF’Q

D10 112 INIED

D@ mIT S
Q1D 1

~
X
[ I8



LT-a

FTR UEHIPLE EMTGRIONS RECU TS — CRANKCASE VENT FILTERS REMOVED

FRDJECT 11-5810-001

TEGT MDD,  AD2SIC1 RUN 2 UEHICLE NO. A2 TEQT WETAHT 1928, KGB( 42%H. LRS)
UEHICLE MODEL 80 NINS DE{TARR NATE 87 780 ACTUAL BOAT LDATL Q.1 KW/ 12,2 HF)
ENRINE 5,7 L3S0, CI0Y U-@ RAG TART ND, 1 TIEGEL EM-ANB-F
TRANGMTCGCGTOM AZ “VN” ND | 2 ODOMETER 7021 KM({ ARAN, MTIEG)
rog Nn, 3
BAROMETER 741 40 MM HEI20.20 TN HE) DRY mil R TEME. 27.0 DEG C(7%.0 DER F)
RELATIUE HUMIDITY 42, BOT ARG, HUMINTTY 11.8 BM/KG NOY HUMINITY CORRECTION FARTOR 1.04
RAR REQIN TS
BAG MUMBER 1 2 2
DEGCRIFTION COLT TRANGTENT STARTILF¥ZET HOT TRANGTIEMT STARTIL I7ET
BILOMER DIE P MM, H3ID/ITN, H2D: 211 .2 (28.0% 223.0 (2R %) 7147 (28N
ELDWER TNLET B MM, H2D(TN, TEh) SEQ.8 (22.0) 571 .5 (232.%) S4AT. 0 (22,2
RIDWER INLET TEMF, TER, P(DEG, F) FH1 0 Q7.0 6.1 L Q7.0 7.2 0 99.m
BLOWEE REUDSNTTONG 17000, 21047 12855,
TOT FLOW STn. [i), METREG(GCF) 1354 (4780} 32,1 £ RIeLY 124.8 ( A7AD}
HC  GAMEIE METER/BANRE /EEM 42.0/11/ 47, 25.8/117 24, 21471017 21,
HC  RCKRRT METER/RANGE /PEM 4.5 1/ 5. 1.5/ 1/ 4. 2.5/ 1/ 4,
TR DAMELE METER /RANRE /EEM 42,1713/ AL, 2447177 22, 9. 47137 27,
£0  EBCKBRT METER /RANGE /FEHM 1.1/ 1. L3137 O, .4/12/ 0.
P02 GAMPLE METEER/RANGE/FTT 47.07 3/ .21 20,0/ 3/ 4R Ab. 1 T/ AR
£D2 BCKERD ANRE /BET 2.3/ 3/ .04 2.2/ 27 .02 2.5/ 3/ .ha
NOY GAMEIE METER /RANGE /PEM 1917 2/ 19, 12,727 24 13, 14,97 3/ 17,
NOY BOKRRT METER /RANRE /BEM .37 As g, 1.47 37 72, (17 37 "ol
RTLUTION FACTOR 14,109 27777 10,50
HE CONCENTEATION FEM 19 29 i8]
°N  CONCENTRATION PPM . 21, 24,
CN2 CONCENTRATION PCT .78 c A% cha
NOY CONCENTRATION FRM 14,1 11.2 12.9
HC MAGG GRAMG 2.02 2.0 1.40
TN  MAGS RREAMG .95 .7 4.01
£N2 MAGE PWAMQ 1924 4 1901.73 1587.0
NAY MAGG GRAMG 1.9n 5.14 1.90
CARTICOLATE MAGE RRAMG 585 1,20 147
HC  GRAMG /KM 032 40 25
£0 GRAMG /KM 1,02 9% v
£OD GRAMG /KM 323.2 8.8 2800
NNY BRAMS /KM Y RA .70
FUEL CONGUMETION RY LR L/100KM 12,82 11.40 10,49
RIN TIME -QECONDC 505, B4A7. 505,
MEAGIRET! DIGTANCE KM 5.78 4,173 5. 47
COMPDGITE REGIN TS I-Rak {A-RAG)Y
TEST MIUMBER £25701 CARRON NTOYTDE /KM INA A { N0y
RARDMETER MM HG 741 7 FUEL CONGUMPTION L/100KM 11,49 (oL am
HUMINTTY B/KE i1.8 HYDROCARRONG (THEY  R/KM .47 [ 000
TEMFERATURE DEG © 22,9 CARRON MONQYINE /KM .89 {0.0Mm
OYINES OF NITROGEN G/KM e { 0.oMm
EFARTICULATES B/KM I3 i 0.000)



FTR UEHIMLE EMIGRTNNG REGIHN TR - VENT FILTER POST-CHECK B.L.

FROJECT 11-SR10-001

TEST O, £352-2 RN 1 UEHICLE NO A2 TEST WEIGHT 1928, KG( 42350H, L RS
UEHTICLE MODEL 20 0N DELTARP DATE ]/ /RN ACTUAL ROAT LDAD 9.1 KWl 12,2 HP)
ENGINE 5.7 1 £3%04, CIDY U-8 RAG CART MO, 1 DIECEL EM-ANR-F
TRANGMIGRTON A3 TYND NI 2 DOOMETER 7857, KM/ 4882, MILESR)
rug NO 3
DARDMETER 740,44 MM HB(20,14 IN HE) IRY EULE TEMP, 23,7 DEG £(74,0 DEG F)
BELATIUE HUMINTITY 44, BCT ARG, HUMINTTY 17,1 BM/KR NOY WUMITTTY CORRECTIDN FACTOR 1,05
DAR RECI TG
BAR NIMREER 1 2 3
TEGLRIETION COLD TRANBIENT STARTLIZED HOT TRANSTENT STARIITZET
BLOMER DIF P MM, HODCIN, H2M) 714,27 £28.7) 547,08 (22,7 714.7 (28,7)
BLOMER TNLET B MM, H2D(IN, HAD) 43,0 132.7) 71%.1 i78,7) 40,0 (39.4)
BLDWER TNIET TEMF, NEG, [/DER, F) 3.1 {87 35,2 0 P40 37,2 £ 60.0)
ELOLER REUOIUTTONG 13850, 27908 13844,
TOT FLOW §T0, i, METREG{SCE) 13478 1 4741, 2297277 8102.) 13472  4747.)
HE  GAMEIE METER/RANGE/PEH 4% 47117 A%, 37,2711/ 27, 54,1711/ 28,
HP  RCKRRT METER /RANGE /PEM 4.0/ 1/ 4. 4.0/ 1/ 4, A0/ 1/ 4,
£0  GAMEIE METER/RANGE /FEM 44,2713/ AL 25,5713/ 2%, 20.4/137 27,
FD  ECKDRT METER/EANGE /PEM 1.7/13/ 1, 1.4713/7 1 (2A13S 1,
LN caMPlLE METER /RAMGE /RCT 42,3/ 3 B2 29,4/ 2/ 4R 401/ 2/ AR
F0D BOKBRT METER/RANRE /BCT .00 30 .08 2.8/ 3/ .04 2.7/°34 .04
NOY CAMEIE METER /RANGE /PEM 15,47 2/ 1%, 1.8/ 2/ 12, 15,3/ 2/ 15,
NOY BPKRED METER /RANGE /PEM ar a3y 1. VARV Y VIR
Y DILUTION FACTOR 14,27 27715 19,57
— WP CONCENTREATION FEM 2%, 27, 20,
o r°'0  CONPENTRATION PEM 0. a1, a5,
£N? CONCEMTRATION PCT .77 Y A4
NOY CONCENTRATION FFEM la. 4 11.1 14.7
RHC  MARG GRAMS 3.25 3,09 1.57
£0  MAGS GRAMG 4.0 5.42 2.94
£02 MAGE GRAMG o041 1842.0 1574, 2
NOY MAGE GRAME 31,94 5713 7,07
PARTICUL ATE MAGG GRAMG 2,80 1.51 1.53
HC  GRAMG /KM at 50 27
L0 GRAMS/KM 1.04 .91 (A9
002 GRAME/KM 20,7 nn. e 275.0
NOY GRAMG/KM 48 .91 49
FUEL CONGUMETION BY CB L/100KM 12,39 11,30 10,30
EUN TIME SECONDG 505, 247 SNS,
MEASHREED DISTAMCE KM 5,78 £.19 .72
COMPOGTITE REGULTG I-RAR [ A-RADY
TEGT NUMBER £252-1 CARRON DINYITE B/KH 299.8 Y
RARDMETER: MM MG 740,7 FUEL CONGUMPTION L ZAD0KM 11,95 {0,003
BUMTTTTY B/KE 12,1 HYTRNCAREONG [THFY  G/KM 2% [ 0.00Y
TEMPERATURE nrr r 23.3 CARBON MONOYINE R/KM a7 { 0.00%
NYTNEE OF NITROBEN R/KM .74 [ A.AAY
FARTICULATEG B/KM 280 { 0.000)



61-d

TEST NO., 6261C4 RUN 1

VEHICLE MODEL

ENGINE 5.7 L(350. CID) V-8
TRANSMISSION A3

BAROMETER 734,57 MM HG(23.72 IN HG)

RELATIVE HUMIDITY 57. PCT

BAG RES

BAG

ULTS
NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS

T FLOW STD, CU. METRES(SCF)

SAMPLE METER/RANGE/PPM
BCKGRD METER/RANGE/FPM
SAMPLE METER/RANGE/FPN
BCKGRD METER/RANGE/FPM
SAMPLE METER/RANGE/FCT
BCKGRD METER/RANGE/PCT
SAMPLE METER/RANGE/FPPM
X BCKGRD METER/RANGE/PPM

DILUTION FACTOR

HC
Co

CONCENTRATION PPM
CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX
HC
Ca

CONCENTRATION PPM
MASS GRAMS
MASS GRAMS

C02 MASS GRAMS
NOX MASS GRAMS
PARTICULATE MASS GRAMS

HC
co

GRAMS/KM
GRAMS/KM

C02 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CB_L/100KM
RUN TIME SECONDS
MEASURED DISTANCE K

COMPOSITE RESULTS
TEST NUMBER 6251C4
BAROMETER MM HG 734.¢
HUMIDITY G/KG 12,0
TEMPERATURE DEG C  25.6

30 OLDS DELTAB8

FTP

VEHICLE EMISSIONS RESULTS - TRW ELASTOMER RINGS
PROJECT 11-5810-001

VEHICLE NO.é&2
DATE  10/17/80
BAG CART NO. 1
DYNO NO. 2
gV NO. 3

DRY BULB TEMP,

1
COLD TRANSIENT

708.7 (27.9)
367.0 (22.4)
37,2 ( 99.0)

13846.
133,5 ( 47154)
a1.72/11/ 52,

8.
46.2/13/ 43.

47,3/ 3/ .82
2,9/ 3/ .04
15.1/ 2/ 15.
1.6/ 2/ 2,

TEST WEIGHT 1928, KG( 4250, LES)
7.1 KW( 12,2 HP)

ODOMETER 8135, KM( 30355, MILES)

ACTUAL ROAD LOAD
EN-408-F

DIESEL

23+ DEG C(78.0 DEG F)
ARS, HUMIDITY 12,0 GM/KG

2 3
STABILIZED HOT TRANSIENT
708.7 (27.%9) 708.7 (27,9)
969.0 (22.4) 569.0 (22,4)
37.2 ( 99.0) 37.2 ( 99.0)
23316. 13374,
229,3 ( B098.) 133.4 ( 4718.)
28,5711/ 29, 24, 3/11/ 24.
9.2/ 1/ 6, 5.7/ 1/ 6.
26.3/13/ 24, 30.1/13/ 27,
4,2/13/ 4, 2.7/13/ 2.
30.4/ 3/ .50 41,72/ 3/ 71
2.9/ 3/ .04 3.3/ 3/ .05
12.5/ 27/ 13, 15.8/ 2/ 14,
1.9/ 27 2, 1,727 27/ 2,
26,38 13.75
3, 19,
20, 24,
146 166
10.7 14,2
3.04 1.46
9.21 3.76
1931.8 1618.5
4.89 379
1.49 1.59
+48 +23
+83 + 63
306.4 2773
+78 +45
11.50 10.44
867, 505,
$.30 579
CARBON DIOXIDE G/KM
FUEL CONSUMPTION L/100KM
HYDROCARBONS (THC) G/KM
CARBON MONOXIDE G/KM
OXIDES OF NITROGEN G/KM
FARTICULATES G/KH

NOX HUMIDITY CORRECTION FACTOR 1.04

STABILIZED
3-BAG (4-BAG)
302.7 ( 0.0)
11.36 ( 0.00)

+44 ¢ 0.00)

82 ( 0.00)

+71 ( 0.00)

0294 ¢ 0.000)



TEST NO. 6261CS  RUN

1
VEHICLE MODEL _ 30 OLDS DELTAB8

ENGINE 5.7 L(350. CID) V-8
TRANSMISSION A3

BAROMETER 744.93 MM HG(29.33 IN HG)

RELATIVE HUMIDITY 34, PCT
BAG_RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20}
BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS

TOT FLOW STD., CU. METRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/FPPH
CO GAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KH
CO02 GRAMS/KM
NOX GRAMS/KM

0z-a

CONSUMPTION BY CB_L/100KM
EHELTIHE SECONDS

MEASURED DISTANCE KM
COMPOSITE RESULTS

EERBAEAERE" oy o 340

HUMID G/KG
TEHPE&I URE DEG C 25 6

FTP

VEHICLE EMISSIONS RESULTS - TRW ELASTOMER RINGS
PROJECT 11-5810-001

VEHICLE NO,42
DATE  10/20/80

BAG CART NO.
DYNDNNU.

DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)

ABS. HUMIDITY 7.0 GM/KG

1
COLD TRANSIENT

713.7 (28.1)
574.0 (22,4)
35:6 ( 96.,0)

TEST WEIGHT 1928, KG( 4250, L

ACTUAL ROAD LOAD 9.1 KW( 12.2

DIESEL EM-408-F
ODOMETER 8171. KM( 35077. NILE

NOX HUMIDITY CORRECTION FACTOR

2 3
STABILIZED HOT TRANSIENT STABILIZE
716.3 (28.2) 711,2 (28.0)
576.6 (22,7) 571.5 (22.5)
35.0 ( 95.0) 37.8 (100.0)
23321, 13839,
234.1 ( B2474) 135,59 ( 4786.)
24.3/11/7 24, 21.8/11/
8.0/ 1/ B, 8.0/ 1/ ,
26,3713/ 24, 29.8/13/ 27,
9.4/13/ 35, 3.8713/ 3,
30.6/7 3/ .31 41.27 3/ 70
3.6/ 3/ 06 4.0/ 3/ 04
12.8/ 2/ 13, 16,3/ 2/ 14,
W2/ 2/ 1, W2/ 2 .
26.22 17.01
17, 14,
19, 23,
+43 164
12.1 13.6
2:25 1.11
3,09 3.66
19429 1592.9
4.83 3.61
1.41 1.48
+ 36 +19
+81 164
308.3 2774
v27 163
11,56 10,38
8. 204,
6.30 3.74
3~BAG
CARBON DIOXIDE G/KNM 303,1
FUEL CONSUMPTION L/100KM 11.37
HYDROCARBONS (THC) G/KM ' 36
CARBON MONOXIDE G/KM 81
OXIDES OF NITROGEN G/KM + 70
PARTICULATES G/KM 271

BS)
HP)

5}

+£9

D



TEST NO.  4261-1 RUN 1
VEHICLE MODEL 80 OLDS DELTASS
ENGINE 5.7 L(350, CID) V-8
TRANSMISSION AZ

BAROMETER 748.54 MM HG(27.47 IN HG)
RELATIVE HUMIDITY 20. PCT
BAG RESULTS

BAG NUMEER

DESCRIFTION

ELOWER DIF F MM, H20(IN. H20)

BLOWER INLET P MM, H20(IN., H20)

BLOWER INLET TEMF, DEG. C(DEG., F)

BLOWER REVOLUTIONS

TO0T FLDU STh, CU. METRES(SCP)

HC SAMELL METER/RANGE/PEM

HC  BCKGRD METER/RANGE/FFH

CO SAMFLE METER/RANGE/FEM

CO BCKGRI' METER/RANGE/FFM

2 GAMPLE METER/RANGE/ECT

2 BCKGRD' METER/RANGE/FCT

SAMPLE METER/RANGE/PFM

BCKGRDIN METER/RANGE/FFM

DILUTIDN FACTOR
CONCENTRATION FFM

CD CONCENTRATION FPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION FPM

HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM

CO_ GRAMS/KM

C02 GRAMS/KM

NDX GRAMS/KM _
FUEL CONSUMPTION BY C& L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

COMFOSITE RESULTS

1Z-
=
=]
>

TEST NUMBER §261-1
BAROMETER MM HG 748.5
HUMIDITY G/KG 4,2
TEMPERATURE DEG C  26.1

FTF

VEHICLL EMISSIONS RESULTS
PROJECT 11-5810-001

VEHICLE ND.&2

TEST WEIGHT

1928, KG( 4250. LES)

DATE  11/13/80 ACTUAL ROAD LOAD 9.1 KW( 12,2 HF)
BAG CART NO., 1 DNIESEL EM-408-F
DYND NO, 2 QDOMETER 3264, KM( 5134, MILES)
CVE ND, 3
DRY BULD TEMP, 26,1 DEG C(72.0 DCG F)
ARG, HUMIDITY 4.2 GM/KG NOX HUMIDITY CORRECTION FACTOR +82
1 2 3
COLL TRANSIENT STAGILIZED HOT TRANSICNT STARILIZED
711,2 (28.,0) 711.,2 (28,0} 711.2 (28.,0)
3670 (22.4) 37145 (22.5) 571,93 (22,3)
37.86 (100.0) 41,% (107.5) 36,7 ( 98.0)
13844, 23333, 13848,
136.9 ( 4834, 233.,3 ( B238.) 137.1 ( 4840,)
34.2/11/ 33, 14.0/11/ 14, 14.4/11/ 14,
2.8/ 1/ 3, 351 3, 3.3/ 1/ 3
40.2/137 37, 20,7/137 17, 23,3713/ 23,
2,113/ 2, 1.7/137 2. 1.1/13/ 1.,
47.1/ 3/ .81 29.9/ 3/ 449 40,5/ 3/ 469
+37 3/ .05 20467 3/ 404 2.8/ 3/ .04
17.8/ 2/ 138, 14,3/ 2/ 14, 17.2/7 2/ 1B.
&/ 2/ 1 7 27 1 6727 1,
14,37 26,94 17,40
32 13. 1.
35. 17, 22,
174 A6 1
17._ 13.7 17.3
.. + J3 1 + 73 ) 89
3435 4,49 3.47
1914,9 1944.1 1622,2
3472 93+05 3.74
2.19 1,22 1,66
W43 o2 e15
s 95 479 199
328,35 310.9 276.9
164 +81 164
12,33 11.464 10.35
504, 848, 504,
5.83 6424 9.36
3-BAG (4-HAG)
CARBON DIOXIDE G/KM 303,2 { 0.0)
FUEL CONSUMFTION L/100KM 11,43 ( 0.00)
HYDROCAREBONS (THC) G/KM + 27 ¢ 0.00)
G R T B e
'E D X - 4 73 +
FARTICULATES g + 257 g 0?0885



TEST ND.  4261-2 RUN 1
VEHICLE MODEL _ 80 OLDS DELTABS
ENGINE 5,7 L(35¢, CID) V-8
TRANSHISSION A2

HAROMETER 748.54 MH HG(27
RCLATIVE HUMIDITY 24, FPCT
BAG RESULTSH

HAG NUMEER

DESCRIPTION

ELOWER DIF F MM, H20CIN, H20)
BLOWER INLET [ MM. H20(IN, M20:
BLOWER INLET TEMF., DEG. C(LEG. F}
BLOWER REVOLUTIONS

TOT FLOW STh. CU. METRES(SCF)

HC  SAMELE METER/RANGE/EFH

HC ECKGRD METER/RANGE/FFHN

CC  SAMPLE METER/RANGE/FFM

CO ECKGRI METER/RANGE/FFM

£02 SAMFLE METER/RANGE/FCT

€02 ECKGRD METER/RANGZ;FCT

+47 IN HG)

cec~a

NOX SAMPLE METER/RANGE/FFM
NOX BCKGRD METER/RANGE/FFM
DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PT'M
C02 CONCENTRATION FPCT
NOX CONCENTRATION FFM
HC MASS BRANS
CO MASS GRAMS
02 MASS GRAMS
X_MAS3 GRAMS

NO
FARTICULATE MASS GRAMS

HC GRAMS/KM
CO  GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KHM
FUEL CONSUMFTION BY CR _L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

COMPOSITE RESULTS

TEST NUMBER 4261-2
BAROMETER MM HG 748.5
HUMIDITY G/KG 4,7

TEMPERATURE ©DEG C G40

FTP

YERICLE EHISCI NS RESULTS
FROJECT 11-3810-001

VEHICLE NO.&2
DATL  11/1%/80
BAG CART NG, 1
DYNC NG, 2
CVS ND. 3

ORY BULL TEMP. 25.0 DEG C(77.0 DEG F)

TEST WEIGHT
ACTUAL ROAD LOAD 9.1 KW( 12.2
DICSEL EM-408-F

ODOMETER 8283, KM( 5148, MILES

AEBS, HUMILRITY 4.7 GM/KG NOX HUMIDITY CORRECTION FACTOR
1 2 3
COLD TRANSILNT STARBILIZED HOT TRANGIENT STABILIZED
711.2 (28.0) 711.,2 (28,0) 711.2 (28,0)
5715 {22.3) 571.5 {22.3) 371,39 (22.59)
37.2 ( §9.00 38.1 (100.5) 38,1 (100.3)
13877, 23808 13834,
137.3 ( 4B48.) 235.3 ( 8308, 136,9 ( 4834.)
33.6/117 34, 15, 8/11/ 17, 15,3711/ 13,
4.8/ 17/ G 4.8/ 17 &7 1/ 9.
40,7713/ 38, 22.8/13/ 21. 25,2713/ 23,
S5.7/13/ 5, 4.3/13/ 4., 2,8713/ 3,
45,6/ 3/ .78 30,17 3/ .50 32.8/ 3/ .87
3.5/ 3/ 05 3.2/ 3/ .05 2/ 3/ 405
16.4/ 2/ 14, 13.37 2/ 13, 18,67 2/ 17,
W37 21 0, 2/ 27 0, 272/ 0
15,96 26,74 12.77
29, 12, 11,
324 17, 20,
v 73 45 +63
16.1 13.1 16.4
2,30 1.66 85
3.15 4,39 3,22
1841.3 193%.7 1572.7
3493 4,92 J3.9%
iild 1037 1'50
+40 27 +15
«B89 + 74 196
31444 312.2 271.5
61 W79 162
11.87 11,49 10.15
305, 867, 305,
3.82 621 379
3-BAG
CAREON DIOXIDE G/KM 301.9 (
FUEL CONSUMFTION L/100KM 11,30 (
HYDROCARBONS (THC) G/KM v 26 (
CAREON MONOXIDE G/KM 722 (
OXIDES OF NITROGEN G/KM 171 (
FARTICULATES G/KM + 295 (

1928, KG( 4250. LBS)

HF)
)

+8

3



€g~a

RESULTS - CORNING CATALYZED TRAP

FTPR VEMICLE EHMISSIONG RESULTS
FROIJECT 11-5810-001
TEST NO.  &271C1  RUN 1 VERICLE NO.62 TEST WEISHT 1928, KG( 4250. LES)
VEHICLE MUJE‘ 7% OLDS DLL 4388 DATE  12/25780C ACTUAL ROAD LOAD 9.1 KW( 12.2 HF)
ENGINE 5.7 L(350. CII) V-8 RAG CART NO. 1 NIESEL EM-408-F
TRANSMIGSION A3 WYN NC. Z CROMUTER 8428, KM( 5237, MILES)
NG NS, 3
BARCHMETER 747.27 MM RG(29.42 IN HE} DRY BULL TEMM, 24,4 DEG C{76.0 DEG F)
RELATIVE HUMIDITY 26. FUT ARS, HUMILITY 5.0 GM/KG NOX HUMIDITY CORRECTION FACTOR  .B4
BAG REBULTS
BAG NUMBER H 2 3 .
DESCRIFTION COLL TRANGIENT STARILIZED HOT TRANSIENT STARILIZED
RLOWER DIF P MM, H20UIN, HZ 711,232 (20,0 211,32 (28,00 712,7 (28.1)
ILOWER INLEr [ MH. %M,¢1N+ Hals S61.3 (22.1) 36143 (22.1) G71.3 {22.5)
ELOWER INLET TEWF, DEG, C{IEG. F) 33.9 { 23,00 36,1 (97,00 36.1 ( 97,00
BLOWER R‘EUDLUTIDNL 13364, 23774, 13878,
TOT FLOW 3TD. CU. 134.,0 { 48C2,) 232,5 ( 820%4) 135.5 ( 4783.)
HL  GaMPLE HMETER/E ! 353718 34, 12.4/11/ 12, 10.3/11/ 1Q.
HC  RBORGRD METERAR XP‘H 4.6/ 1/ S 3.9/ 1/ 4, 3.9/ 1/ '
CO GAMPLE MITER/RANGE/FEH 31.2/137 29, 16,4713/ 13, 16,0713/ 15,
[0 ECKGRD METER/RANGE/FEM 1.1/13/ 1. 1.4/13/ 1. 1,3/13 1.
CO2 SAMFLE METER/RANGE/PCT 4605/ 3/ .80 30,5/ 3/ & 4..67 3/ W71
C02 BCKGRD HETER/RANGE/FCT 3.9/ 3/ 04 3.6/ 3/ W06 3:67 3/ .06
NOX GAMFLE HMETER/RANGE/PFM 14.9/7 2/ 15, 12,07 3/ 12, 1§.17 2/ 15,
NOX EBCKGRD METER/RANGE/FFM b/02/ 1, A 27 0 47 2/ 0,
DILUTION FACTOR 16,58 26,42 18,87
HC CONCENTRATION FPFPH 31, 9, 7
GO CONCENTRATION FEHM 27, 12, 13,
COZ CONCENTRATION PCT 75 43 b6
NOX CONCEMTRATION FP 14,3 11.6 14,7
HC MASS GRAMG 2,45 1.16 52
CO MASS GRAMS 4,29 363 2,07
CO2 MASS GRAMS 1856.7 1921.7 1625,2
HOX MASS GRAHS 3413 4,34 3.21
rARTICULATE MASS GRAMS 61 35 44
HC  GRAMS/KH +43 19 09
CO  GRAMS/KM W75 59 36
£O? GRAMS/KM 324.4 311.8 283,35
NOX GRAME/KM . + 55 W70 106
FUEL CONSUMPTION BY Ck L/100KM 12.16 11,65 10.58
RUN TIME SECONIS 505, 867, 503,
MEASURED LISTANCE K 572 6416 3.73
COMFOSITE RESULTS J-BAG (4-LAG)
TEGT NUMEBEFR 627101 CARRON DIGXIDE G/KM 3066 ( 0.0}
RARDMETER MM HG 747.3 FUEL CONSUMFTIDN L/100KM 11.44 ( 0.00)
HUMIDITY G/K 3.0 HYDROCARRONS (THC) G/KM o2 ¢ 0.00)
TEMFERATURE DEG C  24.4 CARBON MONODXIDE G/KM e 36 ( 0.00)
UXILES OF NITROGEN G/KM +63 ¢ 0.00)
FARTICULATES G/KM 072 ¢ 0,000



RESULTS - CORNING CATALYZED TRAP

FTF VENICLE EMISSIONS RESULTYS
FROJECT 11-5810-0¢)
TEST NO. 627102 RUN 1 VEMILLE NO, 42 TIST WEIGHT 1928, hb( 4250, LBS)
VEHICLE MODEL 79 DLLG UE T&8R LATE 12723780 ACTUAL ROAR .0AD 2.1 KW 12,2 HF
ENGINE 5.7 L(350. CID) V-8 R4G CART NO. 1 BIESEL EH—4OB-F
TRANSHISSION A3 D70 KG. z ODOHETER G886, KM( 5523, MILES)
I A T
BAROMETER 740,932 MM HL(Q?.l? IN HGY DRY BULD TEMF, 24.4 DNEC 0(74,0 DEG T
?EERIEU5L¥gﬁIPJTY 45. FCT ABS, RUMIDITY 8.8 GM/KG NOX HUMIDITY CORRECTION FACTOR 74
BAG RESULTS
BAG NUMBER 1 2 3
DESCRIFTION COLD TRANSIENT STABILIZED HOT TRANSIENT STARILIZEDR
BLOWER DIF P MM. H2O(IN, H2D» 488.3 (27.1} 688,33 (27.1) 488.3 (27,12
ELOWER INLET P MM, HIQ(IN. H2O) 538.8 (22.0: 338.8 (22.0) 338.8 (22,0
BLOGWER INLET TEMP, DEG, C(LDEB, F 38,9 (102,07 40.0 (104.02 37.8 (100.0)
BLOWER REVOLUTIONS 13841, 23835, 13877,
TOT TLOW STD, CuU. METRES(SCF: 105,7 ( 37231} 181.1 ( 43%95.) 1661 ( 374849
hd JAﬁPLL hL.ER, ANGE A T'FH 37.27i17 37, 14.4711/ 15, 12.9/8i7 12,
HC ﬂ’(::‘\:l‘l’\‘ METER/RANGE /FI’M 4.1/ 1/ 4. 3.9/ 1/ 4. 3.9/ 1/ 4,
OO GAMPLE BETER/JRANGE/PPH 24,0713/ 31, 14,46/13/ 13, 17.4/137 16,
Lo ECRﬁRE HETER/RANGE /PPN 47137 0, 67137 1, 213/ 1,
o (02 SAMPLE METER/RGNGE/ECT 59,87 3/ 1.0% 38,07 3/ .44 51.8/ 3/ .90
& CO2 BCKRGRD METER/RANGE/FLT 2.3/ 3/ .05 3.2/ 3/ .05 3.1/ 3/ 405
& NOX SAMPLE METER/EANGLE/FPM 18.0/ 2/ 18, 13.97 27/ 14, 17,87 2/ 18,
NOX BCKGRD METER/RANGE/FPFM 8/ 2/ 1, B 27 1. b7 2/ 1,
DILUTION FACTOR 12,57 20.83 14.81
HC uUNCFNTRATIUN PPM 33 11, 8.
L0 CONCENTRATION FRM 30, 12, 15,
C02 CONCENTRATION PCT 1,01 «a? +B6
NOX CONCENTRATION PFPM 7 13.3 17,2
HC  KASS GRAMS 2.04 1.14 )
CO  MASS GRAMS I 49 - 2461 1,80
CO2 MASS GRAMS 1958.7 i969.7 1666.7
NOX MASE GRAMS 3,28 4,34 3:29
FARTICULATE MASS GRAMS + 24 140 + O
HC  GRAMS/KM + 35 W18 (9
L0 BRAMS/KM + 64 1 42 31
C02 GRAMS/KM 3I7.4 315,35 288.,7
NOX GRAMG/KHM W57 170 v a7
FUEL CONSUMFTION BY CB L/1D0KM 12,70 11,78 10.77
RUN TIME SECONDS 904, 8487, 905,
hEﬁSURED DISTANCE KM 577 .24 5477
COMPOSITE RESULTE 3-BAG {(4~BAG?
TEST NUMBER 6271C2 CARBON DICXIDE G/KM 313.1 { 0.0
KARDMETER MM HG  740.9 FUEL CONSUMFTION L/100KH 11.49 ¢ 0.00}
HUMIDITY G/KG 3.4 HYOROCARBONS {THC) G/KM +19 { 0.00)
GXIDES OF NITROGEN G/RM ' 54 { 0.0
FARTICULATES G/KM 1093 { .00



TEST NO.  6271C3 RUN 1

VEHICLE MODEL

79 OLDS DELTA88

ENGINE 5.7 L(350, CIIN V-B
TRANSMISSION A3

BAROMETER 741.48 MM HG(29.20 IN HG»

RELATIVE HUMID

RAG RESULTS
RAG NUMBER
DESCRIPTION

BLOWER DIF P MM.

BLOWER INLET F MM, H20(IN, H20)
T TEMF. DEG. C(DEG,

BLOWER INLE

ITY 44, PCT

BLOWER REVOLUTIDNS

TOT FLOW ST
HC SAMFLE
HC  BCRGRD
CO SAMFLE
CO  BCRGRD
C02 SAMFLE
C02 BCKGRD
NOX SAMFLE
BCKGRD

qZ-
=z
o
g

I, CU. METRES(5CF)

METER/RANGE/FFM
METER/RANGE /PFHM
HETER/RANGE/PFM
METER/RANGE /PFM
METER/RANGE/FCT
METER/RANGE/FCT
METER/RANGE/FFN
METER/RANGE/FFH

DILUTION FACTOR

HC LCONCENTRATION PFH
CO CONCENTRATION FPM
CO2 CONCENTRATION FCT
NOX CONCENTRATION FFPM
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS
PARTICULATE MASS GRAMS

HC GRAMS/KM
CO  GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CE L/100KM

RUN TIME SECONDS

MEASURED DISTANCE KM
COMPOSITE RESULTS

TEST NUMEER 6271C3

BAROMETER MM HG  741.7

HUMIDITY G/KG 2.9

TEMPERATURE DEG C  26.7

H20(IN. H2D)

FTP

VERICLE EMISSIONS RESULTS - CORNING CATALYZED TRAP AT 22 kPa

FROJECT 11-5810-001

VEHICLE NO.462

DATE

RAG CART
OYND NO.
CV5 NO,

1/ 6/80
!

ND.
3

s

TEST WEIGHT 1928,

ACTUAL
DIESEL

DRY BULR TEMF. 26.7 [EG C(80.0 DEG F)

AES. HUMIDITY

708.7 (27,
966.4 (22
37,2 (9

13874,

£35.3 ( 4777)

3.2/13/
47,7/ 3/
3.6/ 3/
13.27 2/

1
COLD TRANSIENT

2
+ 3)
?.0)

9.9 GM/KG

3

STABILIZED

ROAD LOAD
EM-408B-F

KG{ 4250. LRS)
2.1 KW( 12,2 HF)

ONOMETER 8494, KM( 5279, MILES)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

708.7 (27,9) 711,2 (28.0)
56644 (22.3) 569.0 (22.4)
37,2 ( 99.0) 37,8 (100.0)
23788, 13871,
231.,9 ( 8190.) 135.1 ( 4770.)
12,7711/ 13, 12.8/11/ 13,
7.6/ 1/ 8 7eb6/ 1/ B,
7.9/13/ 7, 12,3/13/ 11.
2467137/ 2. 1.9/13/
31,37 3/ 32 42,0/ 3/ .7”
3.4/ 3/ .05 3.8/ 3/ .06
10.5/ 2/ 11, 13.4/ 2/ 13.
1,1/ 2/ 1, 1.1/ 2/ 1,
25.73 18,48
5, by
40 9!
+47 ' 86
9.4 12.4
172 +44
1,15 1.44
19%20.8 1632.1
4,08 3.11
+40 +33
»12 +08
+19 123
323.8 283.5
+6b 94
12,07 10.57
867, 3035,
6.15 976
CAREON DIOXIDE G/KM
FUEL CONSUMPTION L/100KM
HYIROCARBONS (THC) G/KM
CAREON MONOXIDE G/KM
OXIDES OF NITROGEN G/KM
PARTICULATES G/KM

N

97

STABILIZED
3~BAG (4-BAG)
314.2 ( o0
11.72 ( 0.00)
+14 ¢ 0.00)
o2 ¢ 0.00)
+ 60 ( 0.00)
+0B4 ( 6.000)



TEST A0, 42517 RUN 2
VEWICLE MORCL 56 OLD5 LLLTA &R
ENGINE 5,7 L(350, CII) U~
TRANSHISLION A%
RARDHETER 73%.14 M¥ NG(Z7,10 Ta MO
ROLATIVE MUBIDITY 53, FCT
BAS RLOUCTS
LAG NUMEET:
DEGCRIFTION
RLOWER DIT & omb. (i200TN. 420
BLOWCR TMLET [ e H200TH, H20)
BLOWER INLET TENM, LEC. CPiDEG, [
BLOMER REVOLUTIONS
TOT FLog ST0. S

9¢~-a

MOTRES (RO

"G ZARPLE ¢ ANLGL/PF
HC DthRU
!_ﬂ !"{H,-' iy
Lo “}.bhﬂ
COz SaHMLE
02 BORERD

\QNU{ /T ’! T

s o "o o A
o ':HA!

NDX SAMPLE HETER/RANCE/TFe
NOX BORKGRD ﬁFT /RQNGFE,H”

DILUTION FACT!

HE FUNbENTRQIIUN FI*M

GO CONCEWNTRATION M

: CDN”ENTRA(TDN rcT
COHCENTRATION FFH

HC MASE LRAKS

CD ﬁAuu Uﬂﬁ ﬁ

[OZ MASE GRAMS

( MASS GRAHS

PARTICULATE MASS GRAME

HC  GRAMS/KH

O GRAMS/KM

LO2 GRAHG/KN

NOX GRAMS/KM

FUEL CONSGUNFTION BY CB L/1Q0KM
RUN TIME SUCONDS
MEASURED DIGTANCE KM

SCFy DRY

COMPOSITE RESULTE

TEST NUMEER 4281 -2

BAROMETER MM WG 73%.1
HUMIBITY G/RG 11.2
TEMPERATURE DEL € 2546

DRY
ﬁﬁS.
i
OLTr TRAKGIERT
HF3 4 (2772
G639 (22,2
b7 (25,07
13841,
134.0 { 4
49,0711 a
4,47 1/ S
51.3/13/ 49,
2e2f137 24
46,77 37 .54
3.3, 3/ 2 05
1741/ 27 17,
05 2/ i
15,73
44,
45,
77
16,5
337
706
if4%,.9
4,31
2,48
+a8
1.22
3373
75
12,69
505,
5,78
275

Y il TS
L RERE S

- BASELINE CHECK

dBDhM
0 BT
NOX nim

3
HOT TRAM

"5.. T W IT

192

uJAB LOALD
e 4h5-
\UIOe

PDITY CORRCETION FACUTOR

STARILIZECZD STIENTY
690.5 (27,5 573404 (27.3)
57145 {2853 563.9 (22.21

Aa. 1§ 97,3) 34,7 ( “5 01
23790, 13855,
230.3 ( BiZZ 134.1 € 473464
17.06/11/ 17, i4.9711/ 15,
4.6/ 1/ G IR/ 1/ 4.
24, 3/1%7 22 30eq/1u, 28,

2.0/154 24 18713/

71 4/ 31 652 43;Sf T/ +74

2.8/ d/ 24 2.727 37 404
14.47 2/ 14, 18,57 2/ 19,

vy 1, B2/ i

2&«55 17a 3
13, 11;
204 ;dt
48 270
13,3 17.7
1.67 .87
5+ 34 3.98
2022.2 173n 3
597 4.63
1.65 1,77
127 L5
;86 67
32d+7 29304
+ 96 <G50
1220 11.14
B67. 905,
4:21 5,80
s 778 +F74
CARRON DICXIDE G/KM
FUCL CONSUMPTIOR L/100KM
HYBROCARDONS (THCY  G/KM
CARLON MONDXIDE G/7KM
OXIDES OF WITROGEN G/RM
FARTICULATES G/KM

P24,

hM(

KG( 4250, LES)

ol KW 12,2 15
5%, MILES:
1.02
STARILIZED
3-BAG {4-BAG)
320.4 (6.0
12,01 { 0.00)
+ 30 ¢ 0,00
+89 ( 0,00
+87 { 0.00)
318 0,000



Lc-=a

.57 NO.
YEHICLE MOLEL
ENGINE 5.7 L (350,
TRANGHIGEION A3

628101 RUN 1
G0 OLIS DELTA 30
cIpy v--8

RAROMETER 744,080 MM HG(29.33 IN HG)
RFLATIUE HUHIUIlr
paG RESULT

46, FCT

DAG NUHEER
DESCRIFTION

BLOWER DIF { nM. H200IN. HZDD

SLOWER INLET I MM, H200IN. HED)
BLOWER INLET TEMI®, DG, CCOCG. T

BLOWER REVOLUTIONS
TOT FLOW STH. CU.
; DAMPLE

METRES(SCF )

N[-Trn "IRA%’!L}L / r"'H

BLRGRD METER/RANGE A/ TTH
CAHPLE METER/RANGE /FEH

LOKGRT METER/RANGE /[T

T METER/RANGE/FLT
MOTER/ZRANGE /RS

L HE TLI\I F\AHE . ,r ﬁﬁ

NOX PFhuRﬂ ML TER/RANGE ATFH

DOUTION FACTOR

HE CUNCENTRATIUN "M

CO  CONCENTRATION PPM

CO2 CONCENTRATION

NOX CONCENTRATION MM

HC MASS GRAMS

L0 MALE GRAMS

CO2 MASE bRAH‘
NOX HAGS ORAMS

rARTTPULATL HASG GRAMS

HG  ORAMS/RM
CO  GRAMS/KH
Coz GRAMJ/hM
NOX GRAMS/K

FUEL CD”“HHrTIDN Y CB L/100KM
RUN TIME SCCOKDS
MEASURED DISTANCE K

SCFy DIRY

COMPOSTTE RESULTS

TEST NUMEER 4281C1

HARDOMETER M HG  745.0
HUMIDITY G/KG .2
TEXPERATURE DEG € 25.0

FTF

VERICLD EMISGIONS
FROJECT 05-5B1C 001

VEMICLE NO.62
7/ 3

DATE
&G CART NO.
LYNO HO,

VS NO, 3

g1

DY BULL TEHM.

ARG, MUWIDITY

1
COLD TRANSIENT

620.% (27¢D)
dhh.4 (22.3)
3504 D6
13841,
135,82 ( 4795
33 &/11/
.9/ 1/ b
30,3/13/ 28,
217137 2,
étoOil 3/ +
3.3/ 37
15,1/ 2/ 1
b2/
146,82
28,
23,
+ 74
140|J
2,20
4,00
1847,2
380
1.10

+ 38

+70
321.4

&7
12,05
505,
5.74
AL

1

i
1
s
<

e r\
ad et

RESULTS = JOHNSON MATTHEY CATALYZED TRAP

LEG C(77.0 DEG 73
G2 GH/KE

2

STARILIZCD

G441 (27.8)
G745 (2247)
33.9 ( 27.0)

23807,
223.7 ( BIE.

7711/
5.&

+
4.7
+

Lﬂ

LA ~2 rJ
S
ot
&
N~
Ll XLl R AW - RN

“ e ARSI = * e -

~}
~
~J 13
™~ ™~
—— .

3.

.
P e

]
<
> e e + -

en 4

(AN s R Y|

[N Ropali -

3z
12,22
868,

6,22

+980

D = Ot s NP 0D

X
. O

r
-
I
t-

CAREON DIOXIDE
FUEL CONSUNPTION
HYIRDCARRONS (THC)
CARLON MONOXILE
DXIDES OF NITROGEN
FARTICULATES

)]

TCOT WEIGHT 1928, KG( 4250,

LES)

ACTUAL ROAD LOAD 2.1 RW( 12,2 HP)
DICGEL L¥-465-F
DUOHETER 2049, KM( 3623, MILLES)
NOX HUMIBITY CORRECTION FACTOR + 99
3
HOT TRANSIENT STARILIZED
698.5 (27,5}
5715 (22,5)
36.7 ( 8.0}
13854,
135.4 ( 4781,)
GeS/1Y/ 7
4,9/ 1/ 5.
G.4/7137 6.
1.6/13/ i,
42.17 3/ 72
34(.)./ \.)/ + C'é
1697 2/ 17,
87 2/ 1.
18.64
2.
4,
)
16,1
015
W67
1640.4
3.9%
74
03
12
286.6
+ 70
10,47
205,
5472
1979
J--RAG (4-BAG)
G/RM 315.5 { 0.0}
L/ 100KH 11.76 ¢ 0.00)
G/KM 11 { 0,00
G/KM +23 ¢ 0.00)
G/KM +79 { 0.00)
G/7KM +144 ¢ Q.00



FTr VEHICLE EMISSIONS RESULTS - JOHNSON MATTHEY CATALYZED TRAP
FROJECT 05-5810-001

TEST NO. 4281C2 RUN 1 VEHICLE NOD.&2 TEST WCIGHT 1928, KG{ 4250, LRS)
VEHICLE MODEL 80 OLDS DELTA 88 DATE 77 2/81 ACTUAL ROAD LOAD 2.1 KW( 12.2 HM
ENGINE 5.7 L(350. CID) V-8 BAG CART NO. 1 / CVUS NO. 3 DIESEL EM-465-F
TRANSMISSION A3 DYNDO NO. 2 OIOMETER 2128, KM{ 3472, MILLES)
BAROMETER 744,22 MM HG(°9 30 IN HG) DRY BULE TEMF, 24,4 DEG C(76.0 DEG F)
RELATIVE HUMIDITY 52, M ABS, HUMIDITY 10.2 OM/KG NOX HUMIDITY CORRECTION FACTOR +78
BAG RESULTS
BEAG NUMEER 1 2 3 4
DESCRIPTION COLD TRANSIENT STARILIZELD HOT TRANSIENT STARILIZELD
BLOWER DIF P nn. H20(IN, H2D) 708.7 (27.9) 706.1 (27.8) 701,0 (27.4) 703,46 (27.7)
BLOWER IMLET P MM. H20(IN, H20) 579.1 (22.83) 579.1 (_L.B) 574,0 (22,48) 574,0 (22,6)
BLOWCR INLET TEMP. DEG. C(DEG. F) 35,0 ( 95,0) 33,9 ( 57,0) 37.2 ¢ 99,0) 36,1 ( 97,0
RLONER RCVOLUTIONS 13854, 23810, 13845, 801
TOT FLOW STO, CU. METRES(SCF) 135,5 ( 4786.) 233.4 ( 8242,) 135.1 ( 4769.) 232,6 ( 8212.)
HC  SAMPLE MEVER/RANGE/[FM 3u.4/11/ 34. 6 8/11/ 7 b6.7/11/7 7 6.7/711/ N
HC  BCKGRD METER/RANGE/[FM 4.8/ 1/ 2/ 17 4, 4,2/ 1/ 4, 4,0/ 1/ .
CO SAMFLE HETER/RAMNGE/FMM 35, 7/1’/ 73. 37137 i ?.9/13/ 74 6.8/13/ N
CO BCKGRD METER/RANGE/FEM 1.8/134 1 /137 1, 1.4/12/ 1. 1.3/13/ 1,
L02 SaMPLE HMETER/RANGE/RCT 47.2/7 3/ .81 292:.9/7 3/ 4% 42.17 3/ 72 29.67 3/ A9
COF BCKGRD METER/RANGE/PET 2,9/ 3/ .04 W27 3/ .05 3.2/ 3/ .05 3.0/ 3/ 05
NOY. SAMPLE METER/RANGE/FFM 15.47 2/ 15, 12.0/ 2/ 12, 16.57 2/ 17, 12,37 2/ 12,
NOX ECKGRDN METER/RANGE/FPH v/ 2/ 1. o372/ Q. B3 2/ 0. W37 2/ 0.
INLUTION FACTOR - - 16.34 27.06 18.465 27.36
o HE  CONCENTRATION FPM 31 34 3 3.
i CO CONCENTRATION PFM 30, L 7. 5
v [02 CONCENTRATION RCT 77 + A5 67 +44
@ NOX CONCENTRATION FFM 14.7 11.7 162 12.0
HC MASS GRAMS 2.41 + 37 21 + 38
CO0 MASS GRAMS 4,81 1,35 1.12 1.32
CD2 MASS GRAMS 1915.1 1909.0 1458.3 18%1.8
NOX MASS GRAMS J.80 J.14 4,12 5.25
FPARTICULATE MASS GRAMS : 1,09 69 W77 .Y
HC ORAMS/KM +42 06 +04 +06
CO0 OGRAMS/KM +84 + 22 20 21
€02 GRAMS/KM 334.2 310.8 2088.7 303.2
NOX GRAMS/KM ) ebb +B4 W72 84
FUEL CONGUMFTION RY CE L/100KM 12,33 11.58 10.75 11,30
RUN TIME SECONIS 505, 848, 505, 868.
MEASURED DISTANCE KM 5,73 6414 5,74 6,24
SCFy DRY 976 779 977 +1 979
IFCy WET (DRY) »994 ( ,9238) +257 ( 941
SCFs WET (DRY) 1,000 ( ,978) 1.000 ( +9728)
VBL (SCM) 369.0 3674
SAM BLR (SCH) 78,84 78,84
KM (MEASURLD) ) 11,87 11,98
FUEL CONSUMFTION L/100KM 12.04 11.04
COMPOSITE RESULTS 3-BAG (4-BA
TEST NUMBLR 6281C2 CAREBON DIDXIDE G/KM 30%9.64 ( 307,
BARGETER MM HE 744+2 FUEL CONSUMPTION ~— L/100KM 11,55  ( 11,4
HUMIDITY G/KG %2.3 gzggggﬁﬁggggIégHC) g;kg +13 ( el
TEMPERATURE DEG C 24, GXIDES OF NITROGEMN G/KM :93 £3

PARTICULATES



TEST NO.

VEHICLE

6282C3
MODEL

RUN 1

ENGINE 5.7 L(350., CIIN V-8
TRANSMISSION A3

BAROGMETER 739.90 MM HG(29.13 IN HG)

RELATIV
BAG RES
BAG
BESC

BLOW

RLOW
BLOW
TOT
he
HC
Cg
0
coa
o2
NOX
NOX
Ity
HC
Co
o2
NOX
HC
Co
co2
NOX

6¢-a

E HUNIDITY 46,
ULTS

NUMBER

RIFTION

ER DIF P MM, H2D(IN,

PCT

ER INLET TEMF.
ER REVOILUTIONS
FLOW s5Th, CU,
SAMPLE METER/ANGE/FFPH
RBCKGRD HETER/RANGE/FFM
SAMPLE METER/RANGE/PFM
BCKGRD METER/RANGE/PPH
SANFLE HETER/RANGE/FCT
BCRGRD METER/RANGE/FCT
SAMFLE METER/RANGE/FFH
DCKGRD METER/RANGE/FFM
TION FACTOR
CONCENTRATION FPFM
CONCENTRATION PEM
CONCENTRATION PCT
CONCENTRATION FFM

MASS GRAMS

MASS GRAMS

MASS GRAMS

HASS GRAMS

DEG,

FARTICULATE MASS GRAMS

HC
Co
cg2
NOX

FUEL CONSUMFTION BY CE L/100KM
SECONDS

RUN

GRAME /KM
GRAMG/KM
GRAMS /KM
GRAMS /KM

TIME

MEASURED LDISTANCE KM

5CFy

DRY

COMPOSITE RESULTS

TEST NUMBER
BARDMETER

HUMI

TEMPERATURE DEG C

6282C3
MM HG 73%2.9
G/KG 2.3
25.0

DITY

80 OLDS DELTABS

H20)
BLOWER INLET F MM, H20(IN, H20)
C{(DEG, F)

HETRES{5CF)

FTP

VEHICLE EMISSIONS RESULTS

FROJECT 05-5810-001

VEHICLE NO.62

DATE

BAG CART
[I'YNO NO.
CVS NO,

IRY RULB TLCMP.
HUMIDITY 9.3 GM/KG

ARS,
1

571.5 (22

7/24/81

NO,
3

COLD TRANSIENT
698,95 (27.5)

v )

34,4 ( 924,0)

13849,
134,64 (
12,5/11/
4.9/ 1/
22.3/13/

v6/13/
46.7/ 3/

47514)
5

.

20,

i,
.30
104
17,

4+

1

2

ol

25,0 DEG C(77.0 DEG F)

2

STAEILIZED

703.6 (27.7)
57646 (22.7)
33.9 ( 23.00
23800,
231.4 ( B170.)
4,9/11/ 5.
4.5/ 1/ 3.
5.2/7137 5.
8713/ 1,
31.0/ 3/ .51
2.8/ 3/ .04
13.4/ 2/ 13,
47 2/ 0,

CARRON DIOXIDE
FUEL CONSUMFTION
HYDROCARBONS (THC)
CARRON MONOXILDE
OXIDES OF NITROGEN
FARTICULATES

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL
ODOMETER

- JOHNSON MATTHEY CATALYZED TRAP

1928, KG( 4250. LBS

EM-465-F
9518, KM( 5913, MILES)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

STABILIZED

698.5 (27,35)
5713 (22.5)
367 ( 98.0)

138
134.1

+9/1
4.5/ 1/
7.5/13/
1.1/137

52
( 4735.)
1/ 6

G/KM

L/100KM
G/KM +03
G/KM
G/KM
G/KM

5,
2.
i,

W72
105
17,

0.

3-BAG
313.8
11.6%

+ 24

.81
+131

A e

)

7.1 KW( 12,2 HF)

+ 96



TEST NOD.
VEHICLE MODEL

ENGINE

6200-3  RUN
80 BLDS
5.7 L{350. CIIN

TRANEMISSION A3

EAROMETER 741,43 MM HG(22.19 IN NG}

1
BELTABB
V-8

RELATIVE HUMIDITY 353,

BAG RESULTS
BAG NUMBLR
DEGCRIFTION

BLOWER DIF I MM, M20(IN, H20)
H20CIN, H20)
DEG. C(DEG.

BLONER INLET P M,
BLOWER INLET TEHF,

GLOWER REVOLUTIONS
™7 FLUU STh. CU. METRLCS{SCF)

FCT

og-a

N
S
i)
Co
oz
coz
NOX
NOX

SAMFLE METER/RANGE/FPH
BCRGRD METER/RANGL/PPM
SAMPLE METER/RANGLE/FFM
LOKGREY METER/RANGE/F'FM
SAMPLE METER/RANGE/FCT
EChBRD HMETER/RANGE/TCT
SAMI'LE HETER/RANGE/FTH
BFhURD HETER/RANGE /F{-H

DILUTION FACTOR

HC
Co
o2
NOX
HC
ca

CONCENTRATION MM
CONCENTRATION PFPM
CONCENTRATION PCT
CONCENTRATION FFM
MASS GRAMS
HASS GRAMS

CO2 MASS GRAMS
NOX _MASS GRAMS

FARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
C02 GrRAMS /hM

NDX GRAMS/K

FUEL CONE UMFTIUN RY C& L/100KM
RUN TIM SECONDS
HEASURED DISTANCE KM

8CFy DRY

DFC: WET (DRY

)

SCFy WET (DRY)

VoL (SCM?
SAM BLR (SCM)

KM (MEASURLD)

FUEL COMNSUMPTION L/100KM

COMPOSITE RESULTS
TEST NUMRER
BAROMETER MH HG
HUMIDITY G/KG
TEMPERATURE DBEG C

6200-3
741.4
10.7
25.0

FTF

VEHICLE CMISSIONS RESULTS
PROJECT 05-5810-001

VEHICLE ND,62

DATE
BAG CART
DYNG NO.

DRY BULE TEMP, 25.0 DEG C(77.0 DEG F)

9/10/81

NO. 1?/ CV5 NO. 3

ARS. HUMIDITY 10,7 GM/KG

1
COLD TRANSIENT

'.'.!
STARILIZLD

TEST WEIGHT
ACTUAL ROAD LOAR 9.1
EM--487-F

DIESEL

OROHETER 9782,

1928, KG{ 4250, LRS)

KM( 6078, MILES)

1 KW( 12,2 HF)

NOX HUMIDITY CORRECTION FACTOR 1.00

3
HOT TRANGIENT

6?805 (q7od)
571,95 (22.5)
37.2 ¢ 99,0)

13860,

135.0 { 4766.)

4
STARILIZED

7036 (27.7)
57646 (22.7)
36.7 ( 98.0)

23812,
221.9 ( 8190.)

15.7/711/ 16,

17.4/117 17,

A7B.D (27.5) 70306 (27.7)
971.5 (22,3 57648 (22.7)
36,7 { 98.0) 36,1 ( 97.0)
13842, 23700,
135.1 ( 4746%.) 231.8 ( B185.)
30,5711/ . 14,9711/ 17,
5.2/ 1/ 6. 3.0/ 1/ 5.
41.72/13/ 39, 25.5/13/ 23,
6.8/13/ b 95.9/13 Do
46,37 3/ .80 30.67 3/ .51
3.2/ 3/ .05 2.9/ 3/ .04
17.8/ 2/ 18, 13.8/ 2/ 14,
372 0 302 .
16,57 26,26
23 12,
324 18,
+ 79 +46
17.5 1343
1.95 1.61
9,03 4.77
1855.2 1967
4,52 .99
2.00 1,42
+ 34 + 26
» 88 + 78
323.2 320.4
+79 97
12.11 11,99
503, Bé4.
5.74 .14
1978 +978

934 ( ,938)
1,000 ( ,977)

366.9
78412
11.88
12,05

3.0/ 1/ 5 5.0/ 1/ 5,
28.9/137 27, 23,3713/ 21,
4,6/13/ 4, 3.8713/ 3,
41.97 3/ 71 30.0/ 3/ 50
3.4/ 3/ .05 3.1/ 3/ 05
1940/ 2/ 19, 14,2/ 2/ 14.
A7 270, /2 1
18.48 26,83
11, 13,
22, 17,
+ 66 +45
18.6 13.7
+86 1,48
3,43 4,72
1640,4 1210.8
4.80 6.08
1.52 1.41
+15 «27
+ 60 77
285,0 310.1
83 +29
10,65 11,61
905, 867,
S5.76 6,16
+976 +778

CAREDN DIOXIDE
FUEL CONSUMFTION
HYDROCARBONS (THC)
CARBON MONODXIDE

OXIDES OF NITROGEN
FARTICULATES

«937 ( .941)
1,000 ¢ .978)

366.9

7817

11,92

11,15
3~BAG
G/KM 311.2
L/7100KM 11.43
G/KM « 29
G/KH + 79
G/KH + 20
G/KM 245



TEST NO.  6200-4  RUN

VEHICLE MODEL__ 80 OLDS BELTABB
ENGINE 5.7 L(350. CID) V-8
TRANSHISSION A3

BAROMETER 742,44 MM HG(29.22 IN HG)
RELATIVE HUMIRITY 52. PCT
BAG RESULTS

EAG NUMBER

DESCRIFPTION

ELOWER LIF F MM, H2O0C(IN. H20)
BLOWER INLET F MM, H20(IH. H20)

BLOWER INLET TEMP. DEG. CCDEG. )

LLORER REVOLUTIONS

0T FLOW STh, CU. METRES(SCF)
HC SAHFLE MCTER/RANGE/FPM
HC  BCKRGRD METER/RANGE/PFM
L0 SAHPLE METER/RANGE/FI"M
CO  BCRGRD METER/RANGE/FFH
CO2 SAMPLE METER/RANGL/[CT
£02 DCKGRD METCR/RANGE/FCT
NOX SAMFLE METER/RANGL/FPFM
NOX BCKGRD METER/RANGE/FFM
DILUTION FACTOR

HE  CONCENTRATION FFH

GO CONCENTRATION PPH

CO2 CONCENTRATION FCT

NOY CONCENTRATION PPM

HC MASS GRAMS

CO MASS GRAMS

CO2 HASS GRAMS

NOX MASS GRAMS
FARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS/KH
FUEL. CONSUMFTION BY CR L/100KM

RUN TINME SECONDS
HEASURED DISTANCE KM
SCFy DRY
DFCy WET (DRY)
SCFy WET (DRY)
VoL (S5CM)
SAM BLR (SCM)
KM (MEASURELR)
FUEL CONSUMFTION L/100KM

COMFOSITE RESULTS

Te-a

TEST NUMBER 6200-4
BAROMETER MM HG  742.4
HUMIDITY G/KG 10,2

TEMPERATURE DEG €  24.4

FTP

VEHICLE EMISSIDNS RESULTS
PROJECT 05-5810-001

VERICLE NO, 6”
DATE 9/11/8

BAG CART NO. 1 / Cvs NO, 3

OYNOG NO.
DRY BULE TCHF,

A’.

ARS, HUMIDITY 10.2 GH/KG

1
COLL TRANSIENT

703.6 (27.7)
9766 (22,7)
.J\Joé ( 96 O)
13875.

135.5 ( 4784.)
34,3711/ 34,
4.0/ 1/ b
42,6/13/ 40,
7.1/71%7 b
46,3/ 3/ .80
05
17.
o/ 2/ 1,

+993 ( .937)
1.000 { .977)

TEST WEIGHT
ACTUAL ROAL LOAD
DIESEL

ODOMETER

24,4 DCEG C(76.0 DEG F)

EN-487-F

1928, KG( 4250, LBS)
2.1 KW( 12

9850, KM( 6120, MILES)

2 HM)

NOX HUMIDITY CORRECTION FACTOR .98
2 3 4
STARILIZEL HOT TRAMSIENT STARILIZED
707,06 (27.7) 70304 (27.7) 703.6 (27.7)
576.4 (22.7) 576,46 (22,7) 576.6 (22.7)
35,6 ( 96.0) 37,2 { 99.0) 34,7 ( 98.0)
23807, 13853, 23802,
232,46 ( £212.) 135.0 ( 4768.) 232,2 ( 8199.)
16,3711/ 16, 15.0/11/ 15, 17,2711/ 17,
5.3/ 1/ 5. 5.3/ 1/ 5. 5.8/ 1/ 6.
24,4/13/ 22, 28.2/13/ 26, 23.7/13/ 22,
6.3/13/ 6. 5.0/13/ S, 4.3/13/ 4.
31.2/°3/ .52 41.17°37 .70 30,1/ 37 .50
3,1/ 3/ .05 3.4/ 3/ .05 3.2/ 3/ .05
14,1/ 2/ 14, 18,0/ 2/ 18, 13.9/ 2/ 14.
YT 2/ 27 1, I/ 2/ 1.
25,73 19,08 26,73
11, 10, 12,
16, 21, 17.
A7 .65 .45
13,5 17.3 13,2
1,50 .78 1,55
4,42 3.28 4,71
2007, 4 1604.2 1914.3
5,92 5,
1,60 1,65 1,49
‘24 '13 .25
71 \57 76
320.3 277.7 311.1
.94 76 .94
11,98 10,38 11,45
847, 505. 8467,
6,27 5,78 6415
.978 977 979
957 ( .941)
1,000 ( ,978)
368.1 367.3
78,32 78,31
12,07 11,93
12,02 11,03
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 308.9 ( 306.1)
FUEL CONSUMPTION  L/100KM 11,56 ( 11.46)
HYDRDCARBONS (THC)  G/KM 24 (28
CAREON HONOXIDE G/KM W71 ( +72)
OXIDES OF NITROGEN G/KM .85 ( .85
PARTICULATES G/KM .303 ( .300)



TEST NO.
VEHICLE MODREL

620072 RUN 1
80 OLDS DELTASS

ENGINE 5.7 L(350, CID) V-8

TRANSMISSION A3

HAROMETLR 743,97 MM HG(29.29 IN K&

RELATIVE HUMIDITY 47, FCY

BAG RESULTS
BAG NUMBER
DESCRIFTION

BLOWER DIF P MM, H20(IN, H20)
DLOWER INLET P MM, H20(IN. ¢}
TEMF, DEG. C(DEG.

BLOWER INLET

DLOWER REVOLUTIONS

TOT FLOW STL,
HC  SAMPLE METER/RANGE/FPEM
HC BCKGRD MLTER/RANGE/FPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRDY METER/RANGE/PFM
CO2 SAMFLE MLTLR/RANGE/FCT
CO2 BCRGRD METER/RANGE/FCT
NOX SAMFLE METER/RANDE/PPM

X DBCKGRDN METER/RANGE/FFHN

NOX
OILUTION FACTOR

ce-a

HC CONCENTRATION FFM
CO CONCENTRATION [PM
C02 CONCENTRATION PCY

NOX CONCENTRATION FPH
HC MASS GRAMS
CO MASS GRAMS

CO2 MAS

S GRAMS

NOX MASS GRAMS
FARTICULATE MASS GRAMS

HC GRAMS/KM

€0 GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CR L/100KM
SECONDS

RUN TIMC

HEASURED DISTANCE KM

5CFy DRY

DFCy WET (DRY)
S5CFs WET (DRY)
VoL (S5CH)

5aM BLR

(5CH)

KM (MEASUREL)

FUEL CONSUHMPTION L/100KH

COMPOSITE RESULTS
TEST NUMBER
RAROMETER
HUMIDITY
TEMFERATURE

620072

ﬁﬁ HE 744.0
G/KRG 10.2
BEG € 26.1

CU. METRES(SCF)

FTF

UENICLE EMISSIONS

FROJECT 05- 581 C 1
UCHICLE NO,62

LATLE

@ 16/

RESULTS

RAG CART NO. 1 / CVS KO, 3

[IYND NO.

TEST WETGHT
ACTUAL RUAD

NTESEL
QUOHETER

DRY BULE TEMFP. 26.1 DEG C(79.,0 DEG F)
ALS. HUMIDITY 10.2 GH/KG

1
COLD TRANSIENT

5
STARILIZEDR

LK -48
10009,

1928, KG{ 4250, LES)
IGAB

241 KWC 12,2 HM)
MILES?

F
NH( 6219,

NOX HUMILITY CORRECTION FACTOR .98

3
HOT TRANSIENT

698.5 (27,5) 702.6 (27.7) 47840 (27.9)
57149 (22.9) 97646 (22.7) 971,95 (22,3
35:6 ( 26.0) 34.4 ( 94,0) 36%7 { 78.0)
1u8d60 238080 u8u39
125.6 ( 4790.) 233.4 ( 8242,) 125.2 ( 4773,)
15.4/11/ 15. S.1/11/ 5, W9/ b,
L_JOO/ 1/ do 401/ 1/ 40 4«1/ 1." 40
22,2/13/ 20, 2:4/13/ 2. 6,0/137 5,
.1/13/ 0. 1713/ . 37137 0,
46,274 3/ W77 30.5/ 3/ .50 41,72/ 3r W71
3.1/ 3/ .05 2.8/ 04 2.8/ 3/ 04
17.47 2/ 17, 13,37 2/ 13, 18.07 2/ 18,
Wb/ 2/ i, 1.5/ 2/ 2, 9727 H
16, 26,52 18,64
i1, i, 24
20, 2 S
o 75 + 46 +67
16.8 11.% 1741
+84 +15 16
3,09 +33 + 79
1861.9 1980.1 16455.4
4,29 9.20 4,35
81 +98 +39
15 +02 07
+94 +09 «14
324.6 322.3 288.8
75 +85 o726
12,12 12,00 10.75
505, 868, 504.
5.74 6.14 9.73
777 + 980 1978
254 { .940) 957
1,000 ( .979) 1.000
36941
78,21
11,88
12,06
CARBON DIOXIDE G/7RkM
FUEL CONSUMPTION L/ 100KHM
HYDROCAREONS (THC) G/KM
CARBON MONOXIDE G/KM
OXIDES OF NITROGEN G/KM
PARTICULATES 6/KM

(
(

4
STARILIZED

703.6 (2747)

978.6 (22.7)

35.6 ( 96.0)
23818,

233.0 ¢ 8228.)

3.0/117 5.
4.0/ 1/ 4,
2:7/13/ 3
v3/137 04
30.1/ 3/ .30
2.7/ 3 .04
13,0/ 2/ 13,
87 2/ 1.
28,90
1.
2,
+ 46
12,2
+15
+33
1952.6
5,35
v 33
+02
+ 07
315,7
+87
11.75
848,
619
+780
+742)
.980)
368.2
78.13
11,92
11.27
3~-RAG (4~BAG)
313.6 ( 311.7)
11.48 { 11.61)
+05 { +05)
«20 ( 1)
80 ( +81)
+106 ¢ +104)



TEST NO. 620073 RUN 1
VEHICLE MODEL 80 OLDS DELTASS
ENGINE S.7 L(350. CID) v-8
TRANSMISSION A3

BARDMETER 740,92 MM HG(29.17 IN HBG)
RELATIVE HUMIDITY 33, PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF F KM, H20CIN, H20)
BLOWER INLET F MM, H20(IN. H2Q)
ELOWER INLET TEMF, DEG, C(DEG. F)
BLOWER REVODLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PFM
HC RCKGRD METER/RANGE/FPM
CO  SAMPLE METER/RANGE/FFHM
CO RCKGRD METER/RANGE/FFM
CO2 SAMPLE METER/RANGE/FCT
CO2 RCKGRD METER/RANGE/FCT
HOX SAMPLE METER/RANGE/FFM
NOX BCKGRD METER/RANGE/FFH
DILUTION FACTOR

HC CONCENTRATION PFM

CO0 CONCENTRATION FFM

CO02 CONCENTRATION PCT

NOX CONCENTRATION FPFM

HC MASS GRAMS

Ca  MASS GRAMS

£02 MASS GRAMS

NOX MASS GRAMS

FARTICULATE MASS GRAMS

HC GRAMS/KM
C0 GRAMS/KM
£02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMFTION BY CB L/100KH

€e-a

RUN TIME SECONDS
MEASURED DISTANCE KM
SCFy DRY

OFCy WET (DRY)

SCFy WET (DRY)

VoL (5CH)

S5aM BLR (SCM)

KM (MEASURELD)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS
TEST NUMBLR 620073
RARDMETER MM HG  740.9
HUMIDITY G/KG 10,7
TEMFERATURE DEG C  25.0

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5810-001

VEHICLE ND.62

DATE 9/21/81

BAG CART NO, 1 / CVS NO. 3
DYNG NO.

DRY BULE TEMF, 25,0 DEC C(77.0 DEG F)

ARS, HUMIDITY 10.7 GM/KG

)

1
COLD TRANSIENT

STABILIZED

69%.4 (27,2) 698.5 (27.3)

TEST WEIGHT 1928, KG( 4250, LES

ACTUAL ROAD LOAD
DIESEL EM-487-F
QUOMCTER 10146, KM( 63035. MILES)

MOX HUMIDITY CORRECTION FACTOR

4
STABILIZED
698.5 (27.5)

3
HOT TRANSIENT
698,95 (27,3)

)

2.1 KN( 12,2 HF)

1.00

56644 (22,3 571.3 (22.3) 571.5 (22.3) 571.5 (22.5)
36,3 ( 97,0) 33,0 ( 95.0) 36.7 ( 98.0) 36,1 ( 97.0)
12864 23814, 13865, 23805,
135.3 | 4777.) 232,7 ( B316.4) J5.1 ( 4749.) 232.1 ( 8196.)
18.2/11/ 18, 2.0/11/ ' 9.1/11 7 9 B.4/11/ 8,
7.8/ 1/ 8. 7.47 1/ 7. 7.4/ 1/ 7. 7.9/ 1/ 8.
34.,8/137 32 11.8/13/ 11, 1L._/13/ 11, 8.0/13/ 7,
11,6713/ 10, 10,1712/ 9. 2713/ b, 6:3/13/ b,
48.4/ 3/ .84 31.6/ I/ 52 42.1/ 37 72 30.7/ 3/ .31
Jebs 3/ 406 3«47 3/ 035 363/ 3/ 05 3.3/ 3/ 05
16,17 27 16, 12.17 2/ 12, 13.7/ 27/ 16, 11.77 27 12,
B2 1, .6/ 2/ 1, 67 2/ 1, 52/ 1,
15.93 25.47 18 464 26,29
11, 2, 2. 1,
21, 24 S 2,
o7 +47 ' 67 «46
15.4 11.5 15.1 11.2
+85 e 26 W17 +10
3,38 +48 +73 +45
1943.4 2020.1 1647 .4 1952.8
3.97 5,13 3.%21 4,9
+91 + 60 166 +98
+14 +04 +03 +02
v 97 +08 13 +07
328.6 324.5 285.0 313.,2
&7 +82 +68 +80
12.2 12,08 10.61 11,66
JOdo 8680 5050 8670
5.91 23 3.78 6.24
975 +978 + 976 +978
+252 ( ,938) + 296 ( 4940)
1,000 ¢ .977) 1,000 ( .978)
368.0 367.2
78,46 78,35
12.14 12,02
12,17 11,15
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 314,5 ( 311.2)
FUCL CONSUMFTION L/100KM 11,72 ( 11,59)
HYDROCARBONS (THC) G/KM 06 ( +03)
CARRON MONOXIDE G/KM +19 { «19)
OXIDES DF NITRDGEN G/KM +75 { +74)
FARTICULATES G/KM 113 ( 112)



FTP UCHICLE EMIGCIONG RESLLTS - ZERO Ki W/O TRAP
FROJECT 055810 001

TEST ND, 62001 RUN 1 VEHICLE ND.éQ COT WEIGHT 1928, KG( 4250, LES)
VOHICLE HODEL 89 OLDS DELTABS DATE  11/18/8 ACTUAL ROAL LOAD 2.1 KW( '12.2 HF)
ENGINE 5.7 L(350, CID) V-8 LAG CART NO. 1 / CUS NGO, 3 DICSC EH-487-F

TRANGHISSION A3 DYND NO. OUDHETER 11472, KM( 7141, MILESY
DARDHMETER 727,87 MM HG{29.05 IN HE) ORY BULER TEMP. 25,6 DG O(77.0 DCG T

RELATIVE HUMIBITY 4&C. PCT ALG. HUMIDITY 12.2 GM/KG NOX HUMIDRITY CORRECTION FACTOR 1.03

BAG RESULTS

BAG NUMEER 2 3 4
DESCRIFTION COLE TRANSIE: STALILIZED HOT TRANGIENT STABILIZED
ELOWER DIF F KM, N20CIN, 1120) 711.2 (28,09 711.2 (28.0) 711.2 (28,0) 71.2 (20.0)
BLOWER IHLET P, H20(IN. W20 01,7 (22,9 SB1.7 (22,9 581.7 (22.7) 581,7 (22,9
BLOWER INLLT TCMM, DCG, C(DEG. I) 37,8 (100,0) 37,0 (100.0) 25:6 L 96:0) 36,7 (555009
BLOWER REVOLUTIONS 13026 27018, 823, 23330,
TOT FLOW STH, CUV METRCS(SCF) 132,68 { 47144) 220,0 ( £122,) 13410 1 4731,) 230,45 { 8142.)
HC SAMFLE HETER/RANGE/FIM 35,3711/ 35, 19,4711/ 20, 18,1711/ 184 17.9/117 184
HC DCKGRD METCR/RANGL/FFM 10,9/ 1/ 1. VSV 8.6/ 1/ 9. 8.1/ 1/ 8.
€O SANFLE METCR/RANGE/FFM 43,0713/ 40, 24.4/13/ 2% 31017137 29, 22.0/13/ 2L,
€0 ECKGRD RETER/RANGE/PFH 3,0/137 4, 3.7/13 3, 2.5/1%/ 2.2/137 "2,
COZ SAMPLE HETER/RANGE/FCT 47,9/ 3/ .83 31,3737 .52 35,3 5 30.7/°37 51
C02 ICKDRD HETER/RANGL/TCT 3.2/ 3/ .05 3.3/ 3/ .05 2/ 3/ .05 3.0/ 3/ .05
NOX SANFLE METER/RANGE/T 17,6/ 2/ 18, 13.7/ 2/ 14, 17,37 2/ 17, ERVE/EEPS
NOX HERGRE METER/RANGE PR 57 301, 4/ 3770, ‘A7 2/ 0, ‘47 3770,
NILUTION FACTGR 16,06 25,42 19,52 26,17
HE  CONCENTRATION FPH 25, 11, 10, 104
CO_ CONCENTRATION PR 35, 19, 26, 18,
T CO2 CONCCNTRATION FCT .78 147 167 +44
w  NOX_CONCENTRATION FPM 17,1 13,3 16,9 13.2
& FILTER WT. G (EFFICIENCY, ) 4,814 (58.) 2,712 197.) 3,394 (98.) 2,676 (97.)
HC HASS GRANS 1,93 1.51 V77 1,34
CO_ MASS GRAMS 5,51 4,96 3,59 4,92
CO2 MASS GRAHZ 1909,5 1980,7 1649.7 1957.0
NOX_MASS GRANS 4,41 6.17 4.56 4,14
PARTICULATE MASS GRAMS 2.85 1,60 2,02 1,40
HC  GRAMS/KM /34 .24 V13 .22
LD  GRAMS/KHN 95 80 V69 \79
€02 GRAMS/KN 330,82 319,5 284,7 315,5
NOX GRAMS/KK /80 .99 79 V99
FUEL CONSUMPTION Y CP L/100KH 12,40 11,96 10,72 11,81
RUN TIME SECONIS 504, 847, 504, 868,
MCASURED DISTANCE KM 5,77 .20 5,75 421
5CFy DRY V973 \975 \976 .974 V975 V976
DFCy WET (DRY) ,952( ,934) ,956( 4 938)
TOT YOL (SCH) / GAM LR (GCH) 363,47 77,33 364,64/ 77,50
KN (MEASUREL) 11,57 11,94
FUEL CONSUMFTION L/100KM 12,17 11,28
COMPOSITE RESULTS © 3-BAG  (4-BAG)
TEST WUMECR 6200~1 CARBON DIOXILE G/KM - 312,9  ( 311.,7)
BAROMCTER MM MG 737.9 FUCL CONGUMFTION  L/100KM 11,71 ( 11,67)
Wi 5 13 smmeano geT e
RN \- l' A.—S’ \L ' ] Y - F A
TEM = OXIDES OF NITROGEN G/KM 80 (B
(. ,332)

PARTICULATES G/KHM + 332



se-a

TEST NO.  6200-2
VEHICLE MODEL

ENGINE 5.7 L(35
TRANSHIGSION A3

BARDMETER 739,90 MM HG(29.13 IN HG)
RELATIVE MUMIDITY S0, FCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF F MM, H20(IN. H20)
BLOWER INLET I MM. H20C(IN, H20)
RBLOWER INLET TEMF, DEG. C(DEG, )
RLOWER REVOLUTIONS

TOT FLOW 5Th. CU. METRES(SCH)
HC  GAMPLE METER/RANGE/T'FM

HC  RBCKGRDN METER/RANGE/FI'M

CO SAMPLE METER/RANGE/I'EM

CO  BCKGRD METER/RANGL/FFM
CO2 SAMPLE METLR/RANGE/PMCT
C02 LCRGRD METER/RANGE/T'CT
NOX SAMPLLE MCTER/RANGE/FEH
NOX BCRGRD METER/RANGL/FFM
DILUTION FACTOR

HC  CONCENTRATION FFH

CO  CONCERTRATION MM

C02 CONCENTRATION FCT

NOX CONCENTRATION MM

FILTER WT. MG (EFFICIENCY, X)
HE  HASS GRANMS
CO HASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
FPARTICULATE MASS

HC GRAMS/KM
CO GRANS/KHM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMFTION BY CB L/100KM

RUN 1
80 OLDS DELTA 88
0. CIDY v-B

ORAMS

FE SECONDS
M ASU I DISTANCE KM
SCFy DRY

IFCy RET (DRY)

TAT VOL (S5CH) / S5AM BLR (SCM)
KM (MCASURED)
FUCL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 62002
BAROHETER H HG 739.9
HUMIDITY G/KRG 1043

TEMPERATURE DEG € 25.6

FTF

- VLEHICLE CMISSIONS RESULTS -~

FROJECT 05--5810-001
VEHICLE NO.62

IATE

11/19/81

BAG CART NG, 1 / CVS KO, 2

OYNO NO.

DRY LULR TEMF, 25.4 DEGC C(78.0 DEG I

ARG, HUMIDITY 10.5 GM/KG

1
COLDY TRANSIENT

711.2 (28.0)
384.2 (23.0)
Ja.0 ( 95,0
13849,
124.2 ( 4’41 )
28,9711/ 29,
7.0/ v/ 7
37713 36,
1.1713/ 1.
47,27 3/ .81
24467 37 .04
19.24 2/ 19,

A7 2 0,

w0

[
&O
e L0

Rl % 18 2

- N D

L~

~J
=]

rIFISg-

2
STARILIZED
71142 (28.0)

584.2 (23.0)
250 { 23,00
23815,
230,92 ( 615240
1501/11/ ldo
4,7/ 1/ 5,
20.5/137 19,
R/137 0 1,
3009/’ 3/‘ 051
2:47 3/ 04
1\.)06/ q,/ 1\1.)0
/2 O
26,02
11,
17,
+48
15.3
24406 (974)
1.41
4,48
2014.3
71
1,58

238
6 47

CARLON DIOXIDL
FUCL CONBUNFTION
HYDROCARRONS (THC)
CARLON MONODXIDE
OXIDLS OF NITROGLH
FARTICULATES

ZERO KM W/O TRAP

TEST WEIGH
ACTUAL
DTESEL En-

ROAT LUAﬁ

KG( 4250. LBS)

2.1 KWC 12,2 1M

-487-F
GLROMETLR 11416. KM( 7156, MILES)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT
711,2 (28.0)
504,2 (23.0)
361 (77,00

4
STARILIZED

711,2 (28.0)
584.2 (23.0)
35,0 ( 95.0)

s
i

13842, 23806,
124,0 ( 4731.) 270.9 ( 8152.)
13.7/11/ 14, 13.4/11/ 13,

4,7/ 1/ 5. 3.6/ 1/ 4,
28,0713/ 26, 19.9/13/ 18,
S/137 71, 77137 1,
42,5/ 37 .72 29,67 3/ .49
2.6/ 3/ .04 2.5/ 3/ .04
19,77 2/ 20, 15,0/ 2/ 15,
37 27 70, 47 37 0.
18,40 27426
94 10,
24, 17,
L 69 /45
19,4 14,6
3.213 (98.) 2,564 (97.)
V72 1,32
3,81 4,58
1684,9 19094
4,94 6440
1,91 1,54
12 .21
V66 '74
292, 1 309.2
+86 1,04

10,92 11.57

504, 848,

5,77 6,17

\977 979 V979

v957( ,941)
364,97 76,51
11,94
11,26
. 3-BAG (4
G/KM 318.1 (3
L/7100KM 11,90 (1
B/KM .22 (
G/KM 77 (
G/KM V97 (
6/KM V339 (

e + + o

-
[v=Ra s Nl o o ¥or]
N e N e

[ 1]



FTPF - VEHICLE EMISSIDNS RESULTS -
MROJECT 03-5810-001

TEST ND. 620071 RUN 1 VEMICLE KO, 42 TEST WEIGHT 1928, KG( 4250, LES)
YCHICLE MODEL 80 OLDS DELTA 83 [ATE  11/20/81 ACTUAL ROAD LOAD 9.1 KW( 12,2 HP)
ENGINE 5.7 L(350. CID) \-B LAG CART NO. 1 / CVS NO. 32 DIESEL  CK-487-F
TRANSHISSION A3 DYNO MO, 2 DOORETER 11552, KM( 7178, MILES)
EARDMETER 751,59 MM _HG(29,59 IN HG) DRY BULE TEMF. 25,6 LEG C(78.0 ICG F)

RCLATIVE HUMIDITY 30, FCT AES. HOMIDITY 6.3 GHAKG NOX NUMIDITY CORRECTION FACTOR .87
BAG RESULTS
BAG NUMEER 1 2 3 4
DESCRIFTION COLD TRANSICNT STABILIZED HOT TRANSIENT STABILIZED
BLOWCR DIF F MM, H20(IN, H20) 73646 (29.0) 73646 (29.0) 73646 (29.0) 73606 (29,0)
BLOMER INLET F MM, H2G(IN, H20) 404.5 (73.8) $04.5 {23,8) 404.5 (23.8) 604.5 (23.8)
BLOWER INLET TCMP, DEG, C(DEG, F) 33,9 ( 93.0) 32,2 ( 90,0 35,0 ( 95.0) 33,9 ( 93.0)
BLOMER REVOLUTIONS 13544, 23012, 13858, 23805,
TOT FLOW STh. CU. METRES(SCF) 136,8 ( 4830.) 236,01 ( B337.) 12606 ( 4024.) 235,2 { 8304.)
HC' SAMPLE METER/RANCE/TT 16,211/ 16+ 8.5/11/ 9, 9.2/11/ 9. g8.0711/ 8.
HC DBCKGRD METER/RANGE/FIH 8.4/ 1/ 8, 5.2/ 1/ 5. 5.2/ 1/ 5. 4,9/ 1/ 5.
CO SAMPLE METER/RANGC/FFH 41,3713/ 36, 20,5713/ 19, 31.97137 29, 20,6713/ 19,
CO  ECKGRD MCTCR/RANGE/FF# 3.2/13/ 3. 2.0/137 3, 3,5/13/ 2, 2.8/13/ 3,
C02 SANFLE MCTCR/RANGE/FCT 4387737 75 28,7/ 3/ 47 40,0773/ 6B 285/ 3/ 47
C02 DCKGRD METER/RANGL/FCT 3.1/ 3/ .05 5.2/ 3/ 405 3.2/ 3/ .05 3.5/ 3/ 405
NOX SAMPLE NETER/RANGE/FFM 15,47 2/ 1bs 12,37 2/ 12, 16,17 2/ 14, 11,47 2/ 11,
NOX BCKGRD METCR/RANGE/FRHM W57 2/ 1, 4/ 2/ 0, 34300 3/ 270,
NILUTION FACTOR 17,77 26,17 19,66 28,41
HC CONCENTRATION PRM 8. 4, 4, 3,
CO  CONCEMTRATION PFM 34, 16, 27, 14,
o C02 CONCENTRATION FCT \70 .43 .43 /42
J, NOX_CONCENTRATION [PH 151 11,9 15,3 11,1
& FILTER WT, MG (EFFICIENCYs X 1,293 (97,) V894 (95) 1,215 (98.) V893 (964)
HC HAGS GRAMS V6 . ' 34 '45
CO_ MASS GRAMS 5,48 4,40 4,27 4,38
C02 HASS GRAMS - 1763.2 18385 1578.8 17966
NOX MASS GRAMS 3,45 4,69 3061 4,36
PARTICULATE MASS GRAMNS .81 \56 V75 .56
HC  GRAMS/KM o1 08 04 .07
CO  GRAMS/KM .95 .71 '74 .71
C02 CRAMS/KH 304.4 2969 274.5 290.7
NOX GRAMS/K V60 .76 V63 .71
NOELCLONSUMPTION BY CB L/100KM 11,39 11,09 10,24 10,84
RUN TIME SECONDS 505, 848, 505, 868,
MEASURED DISTANCE KM 5,79 6,19 5,75 6,18
SCFr DRY .83 985 L9846 \ 904 ,985 . 984
IFC, WET (DRY) 957( 947) V9590 4950)
10T V0L (SCH) '/ SAM BLR (SCH) 372.9/ 78,54 371.8/ 78,47
KM (MEASURED) 11,99 11,93
FUEL CONSUMFTION L/100KH 11,24 10,57
COMPOSITE RESULTS _ 3-BAG (4-TA
TEST NUNEER 6200T1 CARKON DIOXIDE B/KH 292, 3 ( 290,
BAROMETER MM MG 751.6 . FUEL COMSUMFTION  L/100KM  10.93 ( 10,8
HUMIDITY  B/KG 6:3 HYDROCAREONS (THC)  G/KM .08 (40
TEMFERATURE DEG € 25.6 CAREON HONDXIDE B/KH. V77 { .7
OXIDES OF NITRGGEN G/KM 469 ( .6
PARTICULATES G/KM - J120 (11

AMAINN OO NS
N \-fvv\v'\.’vv



TEST WD,
VEHICLE MODEL

620072

RUN

ENGINE 9.7 L350, CIIN V-8

TRANGHIS

SION A3
DAROMETER 739,65 MM HG(29.,12 IN HG)

RELATIVE HUMIDITY 57, PCT

BAG RESULTS
BAG NUMDER

1
80 OLRS B"LTABB

BESCRIPTION

ELOWER DIF P MM, M20(IN, H20)
BLOWER INLET P MM, H20CIN, H20)
BLOWER INLET TEHF. DEG. C(DEG, F)
RLOWER REVOLUTIONS

TOT FLOW
HC  SAMPLE
HE  ECRGRD
CO 3aMrLE

STh,

cu,
HETER/RANGLE/['I*M
RETER/RANGE/T'P'M
HETER/RANGE /'FM

METRES(SCF)

O LCKRGRD METER/RANGE/FPH
02 SAMPLE METER/RANGL/FCT
02 DCRGRD HETERARANGE/PCT
NOX SAHPLE METER/RANGE/TPH
NOX BCRGRD KETLR/RANGE/PRM
BTLUTION FACTOR

HC  CONCENTRATION PI'M

CO  CONCONTRATION PPM

CO02 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WT, WG (EFFICIENCY, X)
HC  MAGS GRAMS

CD MASS CRAMS

CO2 MASS GRAMS

NOX HASS GRAMS

FARTICULATE MASS ORAMS

HC  GRAMS/KM

CO  GRAMS/KM

€02 GRAMS/KH

HOX GRAMS/KM .
FUEL CONSUMPTION BY CB L/100KM

LE-d

RUN TIME SECONDS
MEASURED DISTANCE KM
SCFy DRY

DECy WET (DRY)

TOT VOL (SCHM) / SAM BLR (SCH)
KM (MEASURLCD)
FUCL CONSUMPTION L/100KM

COMFOSITE RLSULTS
TEST NUMBER
BAROHETLR
HUMIDITY
TEMPERATURE

620072
¥ HO  739.6
G/KG 12,0
DEG € 23.6

FTP

- VEHICLE EMISSIONS RESULTS -
FROJECT 053810001

VEHICLE NO.62

DATE
DYHO NO.

DRY RULE TEMM, 25.4 DEG C(78.0 DEE I)

11723781
RAG CART NO. 1 / CVS

HO. 3

&’.

ARG, WUMIDITY 12.0 GM/KG

1
COLD TRAMSIENT

711.2 (28.0)

384.2 (23.0)

3&.7 (98,00
17

134.0 (
18.8711/
27 10 4
46.6/137 44
/1371
44,7/ 3/ 77
2.8 3/ .04
12.67 2/ 13,
47 2/ 0,
17,36
15,
42,
' 73
IL‘L
1,926 (9284)
1.14
4,48
1780.6
3,27
1.16

+ 20
1.12
307.3
)

‘ 110-.’..

505,
577
1975

L4
4737

+
*
+
4
+

)

2
STARILIZED

-.\Jo(? (41 nJ)

384.,2 (23.,0)

36.1 { 97.0)
235329

227.6 ( 8
8.5/11/
3.8/ 1/

21.7/137

(.s-l

]

1.4/13/
208467 3/
2.9/ 3/
2.8/ 2/
o3/ 2/
268,30

T

18,

+43

?.3
1.186 (94,)

+ 64

4.78
1783.1
4,23
76

[
OO Sa bt Qb 2R

. e PNJ* s v o -

CARRON DIOXIDE
FUCL COMNSUMPTION
IYDROCARRONS {THC)
CARRON HONOXIDE
OXIDBES OF NITROGEN
PARTICULATES

~

TCST WEIGHT 1928, KG( 4250, LES)
ACTUAL ROAD LOAD

RIESEL LK

-487-F
ODGKETER 11589, KM( 7201, MILES)

2.1 KWC 12,2 HP)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

711.2 (28.0)

584.2 (23.0)

36,7 ( 98.0)
68

4729,)
12

1.u3” (99 )
48

4,88
1581.4
3,37
1.01

W12
85
274.,7
+39
10,28

505,
9.76
+975

977

+938( +940)
361.8/ 76,10
11.96
10.72

G/RN

G/RH

L/100KM

1.04
4
STABILIZED
584.,2 (23.0)
711.2 (28.,0)
34.7 ( 98,0)
23793,
227,9 ( 8046.)
10,1711/ 10,
/717 4.
22.77137 21,
1.5/13/ 1.
29.5/°3/ .49
3.0/ 3/ 05
9.9/ 2/ 10,
A7 2/ 0,
27,36
b
19.
, 44
9.5
1,023 (97.)
79
5,00
1844, 1
4,32
‘62
132
.81
297.7
V70
11,14
868,
6,20
1977
3-BAG (4-BAG)
287,9 ( 291,0)
10,78 ( 10.89)
13 (1)
.86 (.87
63 (68
152 ( ALY



TEST NO. 620072  RUN 1
VEHICLE MODEL 80 OLDS DELTASE

ENGINE 5.7 L(J30., CIIN V-8
TRANSMISSION A2

BAROMETLER 744,928 MM HO(29.33 IN HGY
RELATIVE HUMIDITY 52, FCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

RBLOWER DIF I MM, H20(IN, K200
BLOWER INLET I WM. H20C(IN. H20)
BLOWER INLLT TEMM, DEG. C(DEG. [
BLOWER REVOLUTIONS
TOT FLOW STO. €U, HETRES({SCP)
HC  GAMPLE METER/RANGE/PMM
HC LCKGRD METER/RANGE/FT'M
CO GAMPLE METER/RANGE/TFFM
€0 DBCKORD METER/RANGE/FFHM
CO2 GAMMLE METLR/RANGE/FCT
£02 BCKGRI! BETER/RANGE/TLT
HOX SAMPLL METER /RAﬂCE/FFH
NOX DRCRCRD METER/RANGE/DEH
DILUTION FACTOR

© HC CONCENTRATION PFM
LO CONCEMTRATION PPM
£02 CONCENTRATION PLT
NOX CONCENTRATION PEM
FILTER WT., MG (EFFICICKRCYs X)
HC  MASS GRANS
£0 HKASS GRAMS
CO2 MASS GRAMG
NOX MAGS GRAMS
FARTICULATE MASS ORAMG

HE  GRAMG/RM
CO GRAMS/KM
CO2 GRAHS/KM
NDX GRAMS/KN
FUCL CONSUMFTION BY CE L/100KM

RUN TINE SECONDS
MEASURELN DISTANCE RN
SCFy IRY
BFCs WET (DRY)
TOT VOL (SCH) / SAM BLR (5CH)
KM (MEASURELD
FUEL CONSUHFTIUH L/100KN

COMPOSITE RESULTS
TEST NUMBLR
BAROMETER
HUMIDITY
TEMPERATURE

8¢~

620073
MM HG  745.0
C/KE  10.6
DEE € 25.0

FTF

- VENICL

L CMISGIONS

RESULTS

PROJECT 053810001
VCHICLE NO,62

DATE. 137 8/31
RAG CART NO. 1 / CVS KNO. 3
DYKO ND. 2
BRY BULL TEMP, 25.0 DEG C(77.0 REG F)
A[uo IUHTDITY IOnJ L-H/hc
1 2
COLD TRANSIENT STARILIZED
72-.“9 ("uoﬁ 703“7 (280\.')
389.3 (23.2) 5%6.7 (23,5}
34 4 ( 94,00 36,1 0 97,0)
13349, 23820,
1357 ( 4792, 232,6 ( B215.2
20447117 20, 8.3/11/ 8,
4,3/ 1/ 4.2/ 1/ 4,
96.0/13/ 33, 22.7/13/ 21,
+7F137 ' 8713/ .
9017 3/ .87 32.7/ 3/ 54
3.3/ 37 405 2.9/ 3/ .04
13.2/7 2/ 13, 10.4/ 2/ 10,
2200 0, 7 2/ .
1\.}02‘7 24050
& 4, -
51, 12,
«82 + 50
13,0 10.3
4,174 (9%,) 1,680 (9464}
1.23 +a7
8,05 5427
2049,.1 2134.0
3437 4,57
2+94 1.01
022 +09
1.36 82
346 4 334.8
57 +72
12 99 12,51
903, 848,
5492 6438
+ 975 977 +378

7300 934
368.4/ 78.14
12,70

12.74

~ZERD MILE DURABILITY

CARRON DIOXIDE
FULL CONSUHPTION
HYDROCAREDRS (THE)
CAREON MONOXIDE
OXIDES OF NITROGEN
FARTICULATES

1928, KG( 4250, LES)
2.1 KW( 12,2 HF)

TEST WCIGHT
ACTUQL ROAD LOAD

IESEL  EM-487-F
DIGHETCR 11044 Ki( 7235, MILES)
NOX MUMIDITY CORRECTION FACTOR 1.00
3 4
HOT TRANSIENT STARILIZED
723.9 (28,5) 723,9 (28.5)
594.9 (23,5) 589,23 (23.,2)
161 ( 97,0) 37,2 ( 99,0)
13862, 23822,
175,34 ( 4781.) 272,5 ( 8209,)
11.4/11/ 11, 9.4711/ 9,
4,2/°1/ 4, 4,27 1/ 4,
42,8/13/ 40, 23,1713/ 21,
97137 1, 1.07177 1.
45,3/°3/ .78 32,2/ 3/ .54
1.4/ 3/ .05 3.2/ 3/ .06
13,67 2/ 14, 10,37 2/ 10,
A7 370, 7 97 1,
17,13 24,91
7+ 5,
38, 20,
.73 L 48
13,2 9.8
2,215 (98.) 1,511 (974)
V58 72
5,98 5,32
1805, 1 2045,5
3,41 4,35
1,52 V92
/10 12
1,03 \86
309.5 328,7
59 70
11,58 12,29
505, 848,
5,82 6,22
V974 977 978
953( ,937)
36719/ 78,20
11,95
3-BAG (4-TAG)
G/KM 330,32 ( 228.4)
L/100KN 12,36 ( 12,29)
G/KH 12 (13
G/KM .99 ( 1,00
G/KM V65 ( .64)
G/KM 242 ( .239)



TEST NO. 420074 RUN 1
VEUICLE MOREL GO OLDS DCLTADD
ENCINE 5.7 L(350. CID) V-0
TRANSHIGSION AZ

DARGMETER 742.17 MM HO(29.22 IN HG)
RELATIVE HUMIDITY 354, PCT
BAG RESULTS

DAG NUMRER

DESCRIFTION

BLOWER DIT T MM, H20CIN, ‘ 20)
BLOWER IHL”T PoHM. H20CIN. H203
BLOWER INLET TEMI. DEG. L(DEG. F)
BLOWER REVOLUTIONG

TOT FLOW E5TD, CU. ﬁETRE“{SCl;

HC  SANPLE METER/RANGE/T'FH

HC BCRGRD HETEn/RAWbE’FTF
CO  SAMPLE HETER/RANGE/FPH
£O  GBCKCRD FFTER/RQNGE’FFV
CO2 SANPLE METER/RANGE/PLT
CO2 LCRGRD METLR/RANGE/FCT
NOX SAMPLE BLTECR/RANGE/TTH
NOX DCRORD MCTER/RANGE/PFH
DILUTION FACTOR

HC CONCENTRATION FT'H

C0  COMCONTRATION MMM

CO2 CONCENTRATION PCT

NOX CONCENTRATION FMM

FILTER WT, MG (EFFICIENCY, X%
HC MASS GRAKME

£8 MASE GRANMY

£o2 HASS ERANMS

NOX HASS GRAMS

FARTICULATE HAGS GRAHO

HC  GRAMS/KM
CO  GRAMS/RH
C02 GRAMS/KM
NOX GRAMG/KM
FUEL CONSUMFTIOR BY CE L/1CORM

RUN TIME SECONDS

MCASURED DISTANCE KM

SCFy DRY
OFCe WET (DRY)
TOT VOL (SCM) /
KM (MCASUREL) -
FUEL CONGUAFTICH L/100KN

COMPOSITE RESULTS

6e~d

SAM BLR (5EM)

FTF

TEST NUMBER 420074
BARGHETER HMOHG 74242
HUMIDITY G/KG 11,7
TEMPERATURE DLE € 2641

VEHICLE EXISSIONS RCSULTS ~ZORO MILD DURALDTLITY
FROJECT 05-581¢-001
VENRTCLE NO. &2 T[G’ WOTGH 1928, KG( 4250, LBb)
DATE 12/16/81 ALTUAL ROAD LBAB 2.1 KUW( 12,2 HM)
LAG CART NO. 1 4 CVS KD, 2 DIESE{ CH-407-F
DYRD &0, 2 ONEORETER 1 1774. hH( 7316, MILES)
DRY BULDR TOMP. 2641 DEG C(72.0 LED T3
AEG, HUKIDITY 11.7 GH/KG NOX HUKIDITY CORRECTIDN FACTDR 1,02
1 2 3 4
COLL TRARSIENT STADILIZED VOT TRANSICNT STABILIZED
7259 (28,5 722, (28,5} 72,9 (26,50 7239 (28.,3)
289, 3 (23,2 3073 (233 5070 (232 S87.3 (23,2
33,7 {920 3as6 ( 6.0 J5.0 ( 95.,0) 3647 C 98.0)
138292, 23967, 3544, 23780,
1352 ( 477342 232,56 ( 82180 134,99 ( 47624) 221,0 ( 8158.)
15,8711/ 14, S.4/117 8, 1¢.3/11/ 10, 2.8/11/ 10,
4,3/ 1/ 4, 4,47 1/ 4. 4.47 1/ 4, 2/ 1/ 4,
45,7713/ 43, 24,2/7137 22, 38.2/13/ 33, 26.0/13/ 24,
167127 1. 1.8/13/ 24 1.9/1 24 1.2/13/ 2.
47.47 37 W82 Jo.60 370 WGl 43,27 3/ W74 31.2/ 3/ W52
2727237 .04 2:8/7 3/ 04 22/ 3/ 405 2.9/ 2/ 04
12,87 2/ 13, 10,867 2/ 10, 13.37 2/ 14, 16.07 2/ 10.
A2 0 30020 0 3520 0. W2/ 2/ '
1\3;23 :6031 18»0\5 25075
12, 4, 60 e
40, 20, - 33 22,
+ 78 47 169 47
12.4 97 13,2 .8
1,282 (974) {$93 (7340 1,222 (984) 1,042 (%742
72 PTe) '48 +
431 .41 Je14 3+84
19267 19682,2 170647 2006.8
3.32 4,44 352 4,47
82 81 77 63
+ 18 09 08 W12
1.09 87 89 23
334.0 318.7 2%2.8 321, 0
057 07: 061 01..
12,51 11,92 10,99 12,01
304, 872, 505, 867,
5.77 6422 3.81 23
0975 e977 0978 097& §977 . )/8
W253C 937 +235( W93
3475/ 77468 3659/ 77,32
11;99 12,06
12.20 11.52
3-BAG (4-DBAG)
CARLON DIOXILDE G/KH 315.0 { 315.7)
FUEL CONGUMPTION L/ 100KM 11,78 { 11,81
HYDROCARRONS (THC) G/KM +10 ( 11
CAREON MOROXIDE G/KH + 22 ( +94)
OXIDES OF NITRDGEN G/7KM ehé ( W56}
PARTICULATES 6/KM +133 ( .124)



LT LT e e T P Y g
FIr VEWICLE CHISHION 3 NLLUL!‘ ATTER TZ OB W20
FROUCCT 035050 40

JEST NO. 6245 1 - Ruk VCHIELE MED.oi TENT WG

IGHT 1928, KRG 4280, LIG
VEHICLE ¢ D[ [ S0 0LDS DELT HaTL 124 RR éf JA‘ RCal LOALRN 93 REW( 12,2 IP‘
ENGINE 5,7 L4350, CID) -8 BRT CROT NG, 1 0 YT HO. 3 Ir?fi Ci-487 -7
TRANSHISSIOH AZ ek KO R UDDPETV‘ 114683 KB{ 7260, MILLES)
[ARO?‘ET 47,55 HM RGP, 51 IN ] N vOLILD TORR. FETRY] me r:
RELATIVC VUHIDITY 52 FPCT ALz wuprinivy NOX DUMILITY CORRCCTION FACTDR  1.01
RAD RESULTS
BAG NUHDBER
ROSGERIFTION WOT TR&NGITHT STARILIZED
BLOKER DIF ©oMHe HROCING HED: FESLR (28,5 723,9 428,5%)
rf’ ql“*r' I)l: L_l P l“lﬁ< [L..LJ{IHo ll“[ \ 5'?(,*‘7 (,‘_‘,.‘:l,‘ ‘:nt;lu (? (h:SQ\J)
BLOWER IHLLT TOHM, DEL, CLDES. ) 4.4 0 24,00 J2:8 ( 91,0)
DLOwWDR REVOLUTIONS 13032, 23614,
107 TLDJ ST, Cl, METRES{SLr: 13a.0 1 aBtIo 225,0 ( B29742
e CLE BLTER/RANLE AT 1197117 12, P.6/117 10,
Hl: .L'.AL\{.HF\P b l.l[l\l FQ ”1,— 'r‘ﬁ 401;‘ :-‘..'/ 40 403/ 1/ '4!
CC o SAnPLD MITCRAN 45F AN 41.8/13%7 39, 24, b/13/ 23,
O DORGRD MLT L.f\' Isr'hun. Fl f“ 1.3/13/ 1, 1:85/13 14
002 SAHPLE BT 42.35 30 W72 JLet/ 3/ a2
C02 BCREORD 2.9 %30 04 2487 3 04
NOY SeMrLl Al 13.07 2/ 13, 10,37 2/ 10,
HE I”:!’:B'ﬁr HEE R N R IRI VI 552 i s/ 2 i,
GILUTION FACTOR 18.47 25,88
HE LﬂNCFfT SATIOH MY - . . b4
L CO_ CONCDNTRATION Phn 37, 21,
©  [02 CONCEWKTRATION PCT 68 147
HOY CONCOHTRATION PP 12,5 P47
TILTER WT. Mo {EFTICIENCYs 36 1477 (98402 1.780 (98,3
HE MASS ORAMY O3 W76
0 HASS C;C:’-‘xl‘“" 5,81 G609
£az ﬁAUS RAHS 1690,2 203748
?Dq H URQP Je 20 4.4]
PARTICULATE 233 Grass 2,12 1,12
L GRAHS/KEH <11 12
L0  GRAHG/KH 100 + 91

£02 GRAMG/K 290.% 328,72
NOX GRANS/RM ' 4 v 71
FUCL CONSUMPTION BY LI L/1COKN 10.89 2.27

RUN TIME SLLOWRS 50
MEASUREL DISTARCE kM 5

,£1 i
GCF s DRY 974 V977 V978
DFGCy WLT (DRY) i 9560 935)
TOT UOL (SCK) / SAM DLR (SCM) 371.0/ 79,02
KM (HCASURED) ‘ 12,03
FUCL COHSUMFTION L/10GKM 11,61

COMPOSITE RESULTS
=ST NUNBER 42HS
BAROMETER Mt B0 74
HUHIRITY /KRG i
TEHPERATURE BEBE £ 2

i CARDOK DIDXIDE B/RY 310.1
b FUEL CONBUMPTION L/ 100KH 11,61
0 DYDRQCARBONS (THEY  G/RH +12
Iy CARRON ﬁthXIDE G/RY + 7
OXILES OF NITROGEW G/KHM 54
FARTICULATES G/KM + 270



TEST NO. 42152 RUN

VEHICLE HODEL B0 DLDD DCLTABS
ENDINE 5,7 {356, CIDY V-8
TRANSMIGOION AZ

RAROMETER 747,27 Mt HO(27.42 IN UDY
RELATIVE HUNIDITY 48, PCT
BAG RESULTS

EAG HUMBER

DESCRIPTION

DLOWER [DIF P pbe H20C0IN, R2DD
RLOWER IHLIT I MM, (2001, 20D
BLOWER INKLET TEWP. DG, C(DEG. &)
BLG CiROREVOLUTIOHS

TOT FLOW STP. CU; MOTRES{SCT)

He CaEMPLL BIOTC ’thl" AR

ti BORORD ﬁLTLR NANCE, fff

C ) ..:I-nr«..L“ HCTER; I\"'HT\JCII t FL
CO  BOKCRD METLCR/RANGLE/FPH
COZ SAHMLC ﬁETEF;RANSE/HIF
h RETLR/RANCD/TCT
C MCTERARARGE/TTH
I OHCTERARANGT AlH
g L "GETBL
L O CONDTHTIRATION PRR
= Lk LCnbgﬂTRG(LBA K

LD“ CONCE
MOX FG”LE% RETICH A

CRTRATION FET

FILTER T« MO (EFFIE
HC MASS CRANS

U “’pluu Jr\{-ln_r
C02 MALS CRAMS

ND'\ NA ] Gl\hl« 8
FARTICULATE HASS CRAKS

HG BRAMDRK
Y GRAMS/KH
82 GRA‘“\J/ nf"
NOX GRAMSG/KH
FUEL COKSUMPTION LY C0 L/1CGOKH

U TIME SECOHRT
HEASURLD DISTANCE KM
5CF DRY
LFC, WOT (DRY?
TOT V0L (SCH) » SAW DLR (5CH)
KM {HCASURLID
FUCL CONSUMPTION L/100KH

COMPOSITE RLSULTES

ICNEYy %)

TEST KUMBLER G2HG-2
R&ROHETLR M G 747.3
HUMIDITY GAKE 10,4

TCMPERATURE DEG € 24647

HETE

< VEMICLE EMISSIDNS REGUL

FROJECT 05-3816--¢01

VIHICLE NU.OQ

GATE 124 R0
[qu_l uhrlT
nYND KO, 2

DRY BULLE TEMP, 20,7 DID A
ALT, RUKIDITY 10.5 SH/KC

A
TG -ArTo

RO, 1/ CU3 N,

TOREGER. 49

TECT WRTEHT
oA LOAD
[M-487-F

aCTUAL
DILSEL.

120

1929, KG( 4250, LIS}

2.1 KW 12,2 HF)

OOOXCTER 11723, KM{ 7284, KILES)

Witk HUMIDITY CORRECTIOR FACTOR

0T TRARSIONT

LR AN}

-
[OUE N TN § ST N § S e N S

ML
Td Mo S N N M N
P

H
o
o
. -

67
1.6

=7

s
EReOvNG \u‘.u

CARRON DIOXIDL
FUCL CONSUMPTION
HYRROCARDONS (THD)
CARLON HONDXIDE
OXIRES OF NITROGLCH
PARTICULATES

G/KH
L/100KN
G/RH
G/RH
]
G/KHK

1.00

STARILIZED
723,89 (28,5)

ﬂﬂ ~
26.9 (23.5

Cl»
3
o~y

oG s SO

. =+ a o

~

r
[
-

LR
-
3
—

"
3

317 37 W52

H;
S
Bagh
[eS RN
REAN
i
gy
.
=

B3

140..;) (94-)
+ a8

4,87

2030.8

4. 4¢

+ 49

0y



TEST KO, &2H5-T RUR

VEHICLE ﬁ“BEL 80 OLDS IELTARD
ENGIND &.,7 L2530, CIDY V-8
TRANSHISSION AL

RARDHETER 74647
RCLATIVE PUWT 11
BAG RCSULTS
DAL NUMEER
DESCRIFPTION

LOQWER DIT T oMM H200IN, HZDD
[Lbd"ﬂ IWLET 7 Fh HEO I, 20
HLOWER 7VLbT TEWMP. DUG. S{DEG. M2
HLOWER r”D'UTIBPr
TOT CLOW OTD. CU METRES(SLR:
HC  SANMLE nf.LR/RG#SE/F“H
HC ILhCnL METER/RANGE /FH
FJG ‘3.‘.5‘ i l. HFTFR ’frf‘n"'«.x "l ”“5
L0 BCRGRID FETER’RAﬂSE’FFF
COZ DAMPLE MOTE
BCRGRE HFTERJFANLL/fL'
A GRHMPLD MO SRNDLATTE

e

0
ROX BCRECRD ROTERARARGE TR

L

COMCINTRATI
CO_ CORCENTRATION ['TH

£02 COA CEhTPﬁTIDN I

HOX CONCONTRATION PP

FILTER WT. ME (EFFICIONDYs %)
HE  MASS GRARS

Cu ﬁhuu Ulr(rﬁhlu

£02 MASS GRAMS
NOX HASS Dnéﬁu
FARTICULATE o

HE  CRAMS/EM
CO ORAMS/RH
CO2 GRAMS/RM
NOX GRAMG/KM
FUEL CONSUMFPTION BY CE L/100KM

o MM HG(29,40 IN KE)
Y 44, PCT

Zy-a

G5 ORAHS

RUN TIME SECONDRS
HMEASUREDR DISTANCC KH
S5CFy DRY

DFCsy WET (DRY) ,
TOT VOL (SCH) / SAM BLR (SCH)
KM (MCASURED)

FUEL CONSUMPTION L/10CKH

COMPOSITE RESULTS

TEST RUMRLCR 62H5-3
RAROMETER HY HG 746.8
HUMIDITY G/KG 2.9
TEXPERATURE DEG C 26.7

HITF

VENICLE EHIGSIONS ROSULTS - WISCQNNF STER ChR

PROJECT -05- ”910 QG
VCHICLE KDL 42
DatC 12/ /%1

AL LalT w0, 1/ CVS NO. 2
TR0 N A

ORY Lt}
ALG .

TOOT wiiSnT 1928, nB( 4250, LIS
alriler ROAT LOAR s1 RWC 12,2 JF‘
JIESCL LW 4R7-r

GROSCTER 11735, R8O 72920 MILLG)

NO¥ UFIPITY CORRECTICN FACTOR .97

STOTRANGICNT STARILIZED

FR5.9 (28,5 7279 (28,3
url‘\o&r" ':3&5) R:"(‘J(—!I (... \J)
I5.6 ( 96.0) 37.8 (100.0:
13352, 23819,
135.1 ¢ 47724 231.7 ( 8180.)
.81/ e 7.8711/ 2.
3.9 1/ 4, 3;8/’ 1/ 4,
L(‘.(ué/i?:/ 240 1803/13/’ 17»
H.Hl s 1 ;'J’z’iE/ 1
41467 3/ el 30,5/ 3/ 50
270375 404 2.9/ 3/ .04
7.4/ 2/ 18, 13047 2/ 14,
A 2 & 3720,
13,835 24,43
S 4,
23, 14,
-4 44
17.4 13.3
+ 279 (994 792 (954)
+ 30 + 95
3. 65 4422
1653.9 195%2.0
4,328 Je74
+H0 +51
07 , 09
63 +b8
2864 Ji4,1
076 .92
10.71 11,73
5056 869+
5477 be24
279 s 280 +981
+937( 743)
366,87 78,00
12,01
11,24
CARBON DIOXIDE G/KM 300.9
FUEL CONSUMPTION L/ZLOOKM 11.24
HYDROCARDONG (THE)Y G/KM +08
CAREON MONOXIDE G/RH ¢65

OXIBES OFF NITROGEN G/KK
PARTICULATES G/KK .097



APPENDIX E

PARTICULATE CONTROL SCREENING EVALUATION
WITH THE VOLKSWAGEN



ETR UEHIZIE EMTGSIONG REGIN TS

TEGT AR, ATTI-1 RN 1 ) UEHTICLE MW, 43 : - TESQT METGHT 1077, KG( 2375, LBS)
WEHICLE MODEL 80 Ul RARETT nATE AFITIRD ATTOAL B0AL LOAD 5.4 KWt 4R HP)
ENGTNE 1.% L/ O, [INY L-a BAD DART NDL A NIEGEL EM—dNB-F ——
TRANGHTSCT N M4 TYND NO 2 DIDMETER  IBON, KM 2417, MILES)

PUETNOL - 2
RAROMETER 730, 14 MM HEIZ0. 14 IM HE) DRY RIN R TEME. 24 7 DER C(80. 0 DEGR Fi - )
RELATTUE HUMILRTITY =4, POT AEC, LINMTRITY 17,2 B /KRG wDX HIMIDTITY CORRECTION FACTOR 1.0%5
BAR RECOLTE 7
BAOG 4\!1 MF«"’E 1 7 :K
TECCRTETION Coin TRANMGTENT STARILIZED HOT TRAMGTENT STARTI T7ED
nIF 2 00,7 08,7 (27.%)
TN A17.2 £14.7 A12.1 (24.1%
T 2 7.k 7.8 L1000
3954; 23I70% 12041,
L TN 180,04 ( £340 ) 1027
gris 0y 1207130 12, /11719,
AR 3 - ATV V4 3, AL 1A -3,

= AT T 18, 1/434 AL, R YA
' (BT o, (3413 0, LR/ 0,

» 4.2/ T/ .5R 2.1 %4 24 .5/ 350

Q ESY- VA EAY V. i/ I/ 0% 2.2/ 3/ .05

N 20720 21, 14,8/ 3/ 1%, Can4r 27020,

A S A AT PR S TR
ni 23,80 29,05 24,71

T 18, - 10, e 17,

a0, 1% - — 28,

rno PQNPLNTDAFTHN oo T .53 ) A4 .
NAY CONCENTEATION PEM 20,3 14,9 19,9

HE  MaGE 1.09 .99 1.02

o0 MAGS .48 1,93 2,39

0 MAGE -o1nias 971.3 /RN

NOY MAGR REAM 4,99 5. 1% 4,21
nanTrﬁu»aT: MAGD GRAMG i.54 1.10 1,45

HE  RRAME/KM .19 14 .18

£ GRAMG /KM A (52 (59

£09 BRAMG /KM 174.2 ) isg.2 182.7

NDY RRAME 7K .75 =¥ .73

FOEL CONGUMETION BY LR L/100KM A A1 5,04 5.74

RUN TIHE QECONDE 505, B4R, 50%,
MEAGHRED DIGTAMCE KM 974 4,14 574

COMPOSTITE REGIN TS < - :

TEST NIIMRER XS ] Pawnnm DINYTIDE BIKM.

BARNMETER MM HE o 7301 T FLEL CONGUMETION " —L/100KM

HWTTTTY BT ia'n HYTIENCARRONG TTHRY  G/KM

TEMPERATURE DER L 2.7 - - . CARBON MONNYTTE n/kM .

S ' : OYIDES OF NTTROGEN G/EM 0 - S0
FARTICULATEG., BAWM LRA CoaTiEn




ETE GTONG DO T
S81n-AnT
TEQT WETBMT 1077, KB( 2375, LES)

; + Tran AETOA BOAT LOAD 5.1 KR( A B UF)
Lsr TeART WD FIEEEL EM-402-F

P A ROANETER  F1AS; KM( 4454, MILES)
pugTRn; 2

PRI LN DEY DR TEMP D4 4 BEL DITAL TER R

HUMTIRTTY CORRECTION FACTOR 1.03

HIMIDITY 114 MG

BAT "Gwﬁﬁh 1 2 3
TEGCETET DOLL TRAMBIEMT STAEILIZED LUOT TRAMCIENT STARILIZER

s 5
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CARENN DIOYINE G/KM

FUEL CONSOMETION L /100KM
HYDEACAREONG (THLY  G/KM
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£TR PEUTP‘E PMTQLTHAG BEGIN TG

TEQT AN 1771:“ BN b TCQT HEIEHT 1077: K:( 23?5 LBS)
UEATCUE MODEC ™ &0 Ui RARRTT an ATTUAL ROAR LOAD © 501 Kill 4.2 HP
ENGINS 1.5 17 94, CIT) L-4 CAET i NIESE) EM-408-F

TEAMGMTQSTON M4 “vwi S0y 2 ANOMETED 7221, KM{ 44R7, MILES)

fus Nn, 3

3 urs WIE TEMD 74 BER £79,0 LEER E)
= INTTY ta. s MOY MIMTRTTY CARRECTION FACTAR 1.0
r
- 1 7 1
; TALT TOAMOIENT QYARTLTITED HOT TRANGIENT STARILIZED
o M4 ne T =) Y NE.T (27,93
T B M A7 [Py Al I 2147 (38.2%
i TEME  TIEG = IL 7098 Ay / =) 7.8 100,00
R g izaam o 17940,
THT THETRES/GOT Y NS & 1 ITon s ip PoATRE ihm03 0 IFET
HE EANSE JREH LR AT S VAR kO 167471477719,
WD A 4 EPEE DA WA &
£y I35 A, 17.97127 14, 9137 27,
oo VRIS G /130 n, /127 n,
T.30°10 AR 198, 7 3D DN F R 1
ANBE/BCT ER N AL O T A S 2.8/ 34 04
E/DEH 16,94 2 12,0/ 3/ 17, 19,3/ 27 10,
E/EEM as Az YT Q7 27 A,
T 24702 21773 27,77
& e 1 10, 17,
‘ ” F‘EM 2 15 25‘.
FPT el Y
A _' CEM 12,3 18.4
HE' 1.07 1.00
£o 3.9% 3,27
01771 Rai’E
NAY MAEE F 4.3% .71
FAQTTﬁHl&*E MA“Q PD&MC 1_18 1:40
He 14 17 A7
K] g AT .52 5A
£A7 CRAMG /KM 14774 14079 185 4
NDY GRAME 7K M (A7 (A9 A5
FUEL CONGUMETION BY CR L/100KHM 4 28 . 5.Ee 5,47
BN TINE SEFDNDE SA%, 28] =05
MEAGURET DISTANCE KM ER 424 =:78
FOMPOGTTE RESLE TS . I-RAR (4-DAGY
TEGT MIMEER - 437105 DAREON NIOYITE . 1518 ¢ 06
RAROMETER MM HE 7407 FUEL CONSUMPTION L 5,70 {0 0.a0)
HUMTLTTY B/KR 10.9 HYDEQCAREDNS (THCY &, 17 £ n.A0Y
TEMBERATURE TEG © 24,1 CAREON MOMOYINE e, 5g [ n AR
DYIFES NE NTTROBEM 6. A7 i ALARY
PARTIN ATES ) .218 { 0,000%




FTF UEHICLE EMISSTONG RESULTS
FROIETT 11-8B1n001

TEQT ND,  AITCT O ORUN 1 UEHICLE #0213 : TEST WEIBHT 1077, KB( 2375, LRE)

UCHTCLE MATIE g0 UL DARETT TATE T4TR0 APTUAL ROAD LOAD  ®.1 KW{ 4.8 HEY
BINE 1T ciny oA Eal CART MO CE EM-408-F
WIS TS TiyHD MG g 7202 KM{ 4475, MILES)
"‘H';‘ 3
M OHGI29. 00 IN HE) IEY EULE TEME. 27 nOIER E)

R T ARS . HUMTRITY 7.4 MDY HUMIDITY CORRECTION FACTOR 1,02

5 PETULTL
BAG NUMPZE 2 z
DEGCRIRTIOH STaET HOT TREANGIENT STARILTIZED
BEOWED DTS B MM, 400 71,7 ¢ 711 9 (28,03
RLAKEER TMLET B MM, 531 0 ( 5270 (77,73
ELONES THEET TEME EEI-IN 30,2 (10300
ELOWES BEVOLUTIONS 2733 12056,
o7 T METREQ{CODS 20 104,41 AZ7R.) 05,0 0 37070
HT PANEE SREM 17 ezl 19,2711/ 10,
HT . 2. 20010 D, 2.0/0 1/ 2.
co = : AR 19,0712/ 17, I 171240 28,
oo 3| M:TED‘ BRSO B35 (24130
w002 E METEE/ 32.4/4 3/ .54 2017 370 32 20.42 3/ .48
J, ooz T HETER/BANE .47 27 .05 337208 3.2/ 20 05
NI E METER/ BE/FEM 1R, 27 3/ 18, 12,1735 12, ig. 47 2/ 12,
NOY GED METEE BE /FEM 25270, 22002000 (27 20 0
”T‘”TIWM FACTOR 24,50 41 10 27.37
HE CONPENTEATION PEM 1%, 9’ 17,
CO  CONCENTRATION FEM 2%, 14, 27.
C02 CONCENTRATION PCT S0 28 ;44
NOY CONCEMTRATION PREM g1 11.% 2.2
;92 .92 1.0%
1,54 X322 2,29
=S APA Ri4.2 Q41 .5
1.0 4,29 I.a1
1,4% 1.10 1,40
(14 175 .10
A3 £5 .58
: 1719 150 4 14775
NOY GEAME /KM 48 70 A7
FOEL CONGUMPTION BY DR L/100KM &A% 5L A% 5,54
RN TTHE SECANDE \ 504, 8zg. =A%
MEARLRED NIGTANCE RN & 5o iAg e
COMEOSTTE RESULTS - I-BAG (4-BAE)
O T MLRRER (17103 PAREON DT G /KM 1541 S
BARDMETER MM HB 778 % EHET FONGIMETT . L (o
HUMTDTTY B/KE 124 YRQHP&EﬂPHD ITHP\ B /KM Y P A AR
TEMPERATIRE IDEE C 27,2 CARRON MDNOYTIE B/KM 57 fAL AR
NYTHES NF WITROREN  R/KM (40 (0.0
FARTICUL ATEG a/KM 35 ( 0.0003



H-503 VEHICLL EHMISSIONS RESULTS - DIESEL FUEL ONLY
FROJCET 11-5810-001

TL5T NU; JEE- RUN 1 VEHICLD NQJuu TEST WEIGHT 1077, RG( 2373 LES)
VEHICLT HODEL 80 VW RABBIT DATE 3/ 5701 ACTUAL ROAD LOAD  S¢1 KW( &.3 HM)
ENGINI 1,5 L $0. CIDD L 4 EBAG CART NI, 1 DICSE EM-4653-F
TRANGMISSION N4 OYND WO, 2 ODOMETER 8444, KM 5248, MILES)
EVS KO, 3
BAROKETER 37.&’ MM HO(2F,05 IN HG) DRY BULE TEMP. 27.3 DEG C002.0 DEG [
RELATIVE BUMIRIYY 28, PCT Allh . HUMITITY 4.0 GH/RD GX HUMIDITY CORRICTION FACTOR + 89
G BAL LESULTES
TEST SYELE H-505
7083.7 (27.%7
36143 {22:11
33,5 L 73,03
1365%,
106.2 373243
HELL Al 2765117 28,
: Lr‘"\_n‘tl ‘ 78/ 1/ 7@
ol BANPLE KS Ve RYY 29,
CO  BOKGRD METLR LRI 27137 1,
07 SaMlLE BLTER /'PN E/F“” 3.0 37 W51
CO: BORORLD METORSRANGE/PCT 3.3/ 3/ Q8
NOX SAMPLE mETER/RANGLE/FPH 27,00 25 27,
NU# HCRGED METER/RANDE/TPH 1.0/ 2/ 1.
LUTIOk FACTOR 25.81
A! CONCE HTRATION PPN 20,
00 CONCENTRATION PP'H 28,
0z !DNlENT ATION FCT 44
NOX CONCENTRATION PFM 26,6
ML HAuu GRAMS 1,25
CO  HASS GRAMS 3.47
£o2 ﬁﬂud CRAMS ?04.4
NOX MASS GRAHS 4,69
“ﬁRTICULﬁTE HAGS GRAMS +37
RUN TIME SECONDS 203,
DFCy WET (DRY) LF61 (W 752)
SEFs WET (DRY) 1.000 ( 984
VBL (SCH?} 106.2
Sa4M BLR (ELM) 0. 00
KM (MEASUREDD 379
TEST NUMBERy 63631
BARONCTERy M HG 737.9
HUMILITY s G/KG G648
TEMFERATURE 5 BEG C 27.8
CARBON DIOXIDE, G/KM 156,32
FUEL CONSUMPTIONS L/100KM S.87
HYDROCARDBONS ¢ G6/KM s 22
CARRON MONOXIDEy G/KM +60
DXIDES OF NITROGENs G/RM +B1



H-8¢67 VERICLL CHISSIONS RESULTS - DIESEL FUEL ONLY
FROJECT 11-5810-001

TEST NO,  6343-1  RUN 1 UEHICLE NO. 63 TEST WEIGHT 1077, KG( 2375, LBS)
VEHICLE MODEL 30 Vi RABBIT DATE 5/ 5/81 ACTUAL ROAD LOAD _ S.1 KW( 6.8 HF)
ENGINE 1,5 L( 90, CIID L-4 BAG CART NO. 1 DIESCL  EM-465-T
TRANSHIZSION M4 LYNO NO, 2 OLOHETER 8444, KM( 5248, MILES)
CVS ND. 3
BARONETER 737.37 MM HG(29.05 IN HG) DRY DULL TEMF, 27,8 LG C(32.0 DEG F)
RELATIVE HUMIBITY 28, IC ALS, HUMIDITY 4.0 GH/KG NOX HUMIDITY CORRECTION FACTOR .89

¢ BAD REGULTS

TEST €YCLE H-867
BLOWER DIF F M#. H20CIN, H20» OO L2770
BLOWER IHNLET D oM. H2DUING H2DD DO1e3 (2210
BLOWER INLLY TEMP, DEG, CLDEG. M) 35.0 ¢ 935,03
BLOWER ﬂlbﬂ‘”fIDN“ 22855,
TOT FLOW GTh. CU, HETRES{SCH) 132.4 ¢ 4441.)
ki ‘AHFIL RCTOR/RANGE A PPH 21,0117 21,
(I RCRORD METER/BANGESDPHM 747 1S 7
Cib HaRFLD HOTER/RANGL/PPH 2157137 20,
CO  DORGRD METLR/NANGLE/PEH v I/13/ G
CO2 GAMPLE METER/RANGEAPCT 22237 3 W36
COZ2 RBCKGRD HLTLHfRANCL/rLT Jol/ 3/ W05
NOX SAMPLE METERARANGL/TTH 180467 2 1%,
NDX ECEERH HETER/RANGE/TFH 1.67 27 24
LILUYTION TACTOR 34,71
HC CONCENTRATION PFM 14,
Gl CONCENTRATION FTM 19
ol CD” COMCENTRATION RCT +31
1, NOX CONCENTRATION PPM 17.0
HC  MASS GRAHS 1443
CO HMASS GRAME 4,08
02 MASE GRAMS 1091.2
NOX MADS GRaMS 5427
FARTICULATE MASS ORAMS +88
RUN TIME SECONDS 869,
LFCy WET (DRY) . 273 (2 964)
SCFy WET (DRY) 1.000 ( 287
VoL (SCMY 182.4
SaM BLR (SCH) Q.00
KM (HEASUREDD 6.23
TEST NUMBLERs 6363-1
BAROMETER s MH HG 737.9
HUMIDITY G/RG 6¢8
TEHPERATURE BEG C 27,
CARRON DIOXTLE s /KM 168,46
FUEL CONSUMFTION: ./ 100KM 434
HYDROCARDONS G/RM 123
CARBON MONOXIDES G/RM ]

OXIDES OF NITROGENs G/KHM .83



H-303 VEMICLE CHISEIONS RESULTS — DIESEL PLUS METHANOL
PROJECT 11 -3816-001 :

YEHICLE NO 432 TEST WEIGHT 1077 KRG( 2375, LES)

TEST NO,  4343C1  RUN &
VEHICLE HODE 80 VW RADRIT BATE a9/ G761 ACTUAL RODAD LOADI 5.1 KW( &.8 H™M)
ENGINLC 1.3 L( %0, CIID L-4 RAG CART NO, 1 METHANDL  [M--4464-T
TRANGHMISSION M4 DYNO WO, 2 QLOMETER G393, KM( 5215, MILES)
CUS NO. 2
BAROMETLR 730,40 HH HG(27.00 IN NG LRy LDULE TEMF, 26.% DED C(BO.C DEG F3
RELATIVE KURIDITY 45, FCT ABG, HUMIDITY 10.0 GHM/KG NOX HUMIDITY CORRECTION FACTOR .00
G BAG RESULTS
TEST CYCLE H-505
BLOWCR DL & MM, HZOOIH. H20) 708.7 (27,7}
BLOWER IRLET P MM, H20CIN, H20) 363.9 (22.3)
BLOWER INLET TEMP, REG. C(DREG. 7. Jbe1 (97,05
BLOWER REVOLUTIONS 13874,
TOT FLOW ST0, CU. METRES(SCE ) 105.9 ( 3741.)
HC  SAMPLE MCTER/RANGE/FEHM 21.0/13/ 84,
HC  BCKGRID HETER/RANGE/MF &0/ 1/ 8,
CO  SAMPLE METER/RANCGE/TT'H 91,7712/ 110,
GO RBCKGRL METER/RANGE/FFEM 27127 G,
C02 SAMILE HETER/RANGE/PCT 3210 3 W52
LOZ BCRGRD METER/RANGE/TCT 2.9/ 3/ .04
NOX GAMPLE METER/RANGL/FFM P47 270 9
NOX BORGRD METER/RANGE/PFHN 3527 0
DILUTION FACTOR 24,24
HC  CONCENTRATION PPH 7.
CO CONCENTRATIDN PFM 107,
CO2 CONCENTRATION PCT 50
B NOX CONCENTRATION FPM 8.8
o HC  MASS ORARS 4.66
L0 MASS GRAMS 13,20
C02 MASS ORAMS 74632
NOX MAES BRAMS 1.75
FARTICULATE MASS GRAMS +37
RUN TIME SCCONDS 305
DFCy WET (DRY) 739 ( +743)
SCFs WET (DRY) 1,000 ( 981
VaL (SCH3 165,9
SAM PLR (SCM) 0.00
KM (MEASUREL) 3.73
TEST NUMBERs 6343C1
RAROMETER » MM HG 73844
HUMIDITY G/RG 16.0
TEMPERATURE peh C 26,7
CARDRON DIOXILLC: G/RH 168,90
FUEL CONSUMPTIONy L/100KM 13,56
HYORDUCARBONG » G/RM +B1
CARBON MONCXIDEs G/RM 2:30

OXIDES DF NITROGENs G/KM 30



H 867 VEMICLE EMISSIONS RESULTS — DIESEL PLUS METHANOL

h MROJECT 11-3810--001
TEST N0« 434301 RUN 1 VEHICLE NO. &3 EST WCIGHT 1077, KG( 2373, LBS)
VEHICLE MORCL B0 VW RABRIT Dath o/ E5/B1 ACTUAL ROAD LOAD 5.1 KW( 6.8 KP
ENGINE 1.5 L 74, CII L -4 BAG CaRT 0. 1 HETHANDL  EM-4464-F :
TRANGNIGGION H4 [YND NGO, 2 ODOMCTCR B399, KM( G219, MILES)

CVS no, 3

SARDAETER 73U4up MM HG(27,07 IN HE) DRY RULD Ter:. 24,
RELATIVE HUMIDITY 45, I'CT ALS, HUMIDITY 10,0
0 Ba0 RESULTS

DO COOC.¢ DEG &

L
GH/KE NOX

7
/

UMIDITY CORRCCTION FACTOR o

~J
[ns]

TEST CYCLE H-867
DLOWER DIF ™ MM, HZD(IN. H203 a7 (2757
BLOWER INLEY I MM, H20CIN. 120} 5a8.8 (22.0)
DLOWER INLET TEMM, DEG. COREG. ™) Jhe1 CF7000
BLOWER REUULUTIUNS 23843,
TOT FLOW STO. CU. METREG(SCE) 1821 ( 64314
HC  SAMFLL METCR/RANGE/PTH 16,2713/ 45,
HC  BCRGRD METLR/RANGE/FEH 8.0/ ir 8,
C SAMMLE METCR/RANGL/TTH 63.87137 &l
CO  BCKGRL MUTER/R&NGE/TFM 7137 1
COZ SAMPLL METCR/RANGL/PLT 2257 3/ L Eb
C02 BOKGRD METER/RANGE/FCT 2.3/ 3/ .04
NOX SAMPLE METER/RANGL/PFPM 8.2/ 27 B
NOX BCRGRD HETER/RANGE/FPH T
DILUTION FACTOR 35454
HT  CONCENTRATION FPM a7
CO  CONCENTRATION T'PM &0,
£02 CONCENTRATION PCT + 33
NOX CONCENTRATION FP'M a7
0 HC  MASS GRAMS 998
CO  MASE GRAMS 12,43
COZ2 MABS GRAMS 1101.1
NOX HASSG GRAMS 2:47
FARTICULATE MADS ORAMS +48
RUN TIWE SECONDS 868,
LFCy WET (DRY) «272 (. 738)
SCFy WET (DRY) 1,000 ( ,%B2)
VOL (SCHM) 182.1
SaM ELR (5CH) 0.00
KM (MEASURED) 4421
TEST NUMBERy 6363C1
RBAROMETERy MM HG 738.4
HUMIDITY 6/KG 10.0
TEMPERATURE LEG C 2547
CARRON DIOXIDEy G/KH 177.4
FUEL CONSUMPTIONy L/ 100KNM 14,07
HYIRDCARBONS » G/KM + P4
CARDBON MONDXIDE, G/KH 2,03
DXIDES OF NITROGENs G/KM 42



APPENDIX F

WATER INJECTION EVALUATIONS WITH A 1981 MERCEDES



TEST NO.  4441-2 RUN 1
VEHICLE MODEL 81 MERCERES
ENGINE 3.0 L(1B3. CID) L-5
TRANGMISSION M3

3005H

BAROMETER 739.65 MM HG(27.12 IN HE)

RELATIVE HUMIDITY 44, FCT
BAG RESULTS
RAG NUMEER
DESCRIFTION
BLOWER DIF F WM. H20(IN, H20)

BLOWER INLET M MM, H20(IN. H203
BLOWER INLET TEMF. DLCG. C{DEG. T}
BLOWER REVOLUTIONS
TOT FLOW STO. CU. HETREb(SCF)
HC  SAMPLE METER/RANGE/
HC EBCKGRD HETER/RANGE/FFM
CO SAMPLE METER/RANGC/FFN
CO ECKGRD METER/RANGL/FFM
m CD2 SAMFLE METER/RANGE/PCT
! 02 DRCKGRD METER/RANGE/FPCT
NOX SAMPLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/PFM
DILUTION FACTOR
HC CONCENTRATION PIMM
€O CONCENTRATION FFM
C02 CONCENTRATION PCT
NOX CONCENTRATION FPM
HC MASS GRAMS
CO MASS GRAMS
o2 ﬁASS Gﬁﬁﬁo
NOX MASS GRAMS
FARTICULATE MASS GRAMS

HC ORAMS/KM
£O BRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMFTION BY CE_L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
IFCs DRY

COMPOSITE RESULTS
TEST NUMBER 6441-2
RAROMETER MM NG 73%.6
HUMIBITY G/KG Ped
TEMPERATURE DEG € 2641

FTr

VCHICLE EMISSIONS RESULTS - W/O WATER INJECTION

FROJECT 11--581¢-0u1
VEHICLE NO,44

DATE 2/20/81 ACTUAL ROAD LOAD
BAG CART NO, 1 DIESEL EM-465-F
LYNG NG, 2 ODOMETER
CVs ND, 3
DRY BULE TEWF. 26,1 BEG C(77.0 DEG F)
ARS, HUMIDITY 9.5 GM/KG
1 2 3
COLD TRANSILNT STARILIZED HOT TRANSIENT
711.2 (28.0) 71643 (28.2) 711.2 (28.0)
581,7 (22.9) 584.2 (23,0) 581.7 (22.%)
4ol U 97.0) 30.6 ( B7.0) 34.4 ( 74,0}
13847, 23790, 13872,
134.6 ( 4732, 233.4 ( B243.) 135,0 ( 47464)
20,5711/ hl. 14,8711/ 15, 15.8/117 16,
4.8/ 1/ 4,0/ 1/ 4, 4.0/ 1/ 4,
31,2713/ 2?. 16,1713/ 15, 22.7/137 21,
17137 0. 17137 0, 17137 0.
43,77 3/ 79 24,9/ 3/ .41 37.5/ 3/ 43
3.0/ 3/ 05 317 3/ .05 3.1/ 3/ .05
15.17 2/ 15, 10.4/ 2/ 10, 15,27 2/ 15,
&/ 2/ 1, B2 2/ 1, 202 1
17.82 32.78 21.10
14, i1, 24
28, 14, 20,
+ 70 + 36 +59
14.5 746 14,5
1,2 1,47 73
4.36 J.86 3.18
1733.7 1538.0 1448.6
3.40 4.1 Js61
1.54 1.37 1.16
e 22 o2 +16
75 63 + 59
29%.7 24%7.9 230.5
+62 +67 162
11.22 7.36 9.37
3503, 867, 503,
579 6,15 9.78
P79 782 780
CARRON DIDXIDE G/RM
FULL CONSUNPTION L/100KM
HYDROCARRONE (THC) G/KHM
CARRON MONOXIDE G/KH
OXIDES OF NITROGEN G/KM
PARTICULATES G/KM

TEST WEIGHT

NGX HUMIDITY CORRECTION FACTOR

3075, KM( 1911,

STARILIZED

1814, KG{ 4000, LES)
Bed KWC 11,3 HP)

MILES)

4

8

¢



FTP VERICLE EMISSIONS RESULTS - W/0O WATER INJECTION
PROJECT 11-5810-001

TEST NO.  6441-3  RUN 1 VEHICLE NO.64 TEST WEIGHT 1814, KG( 4000, LBS)
VEHICLE MODEL 81 MERCEDES 3005I DATE ~ 2/25/81 ACTUAL ROAD LOAD 8.6 KW( 11,5 HF)
ENGINE 3,0 L(183. CID) L-5 BAG CART NO. 1 DIESEL  EM-465-F
TRANSHISSION A3 DYND NO. 2 ODOMETER 3112, KM( 1934, MILES)
CVUS NO, 3
FAROMETER 740,16 MM HG(29.14 IN HG) DRY BULE TEMF, 25.0 DEG C(77.0 DEG F)
RELATIVE HUMIDITY 49, FCT AES. HUMIDITY 10.0 GM/KG NOX HUMIDITY CORRECTION FACTOR .98
BAG RESULTS
BAG NUMBER 1 2 3
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
ELOWER DIF F MM, H20(IN, H20) 711.2 (28,0) 713.7 (28,1) 711,2 (28.0)
FLOWER INLET F MM, H20(IN, H20) 581.7 (22,9) 584.2 (23,0) 584.2 (23,0)
BLOWER INLET TEMP, DEG, C(DEG. F) 35,0 ( 95.0) 30,4 ( 87.0) 35,6 ( 9640)
ELOWER REVOLUTIONS 13845, 23812, 13871,
TOT FLOW STD. CU. METRES(SCF) 134,0 ( 4730,) 232,2 ( 8201.) 133,8 ( 4726,)
HC SAMFLE METER/RANGE/PFM 24.5/11/ 24, 18.2/11/ 18, 20,2/11/ 20,
HC BCKGRD METER/RANGE/PFY 6.2/ 1/ G 6.3/ 1/ &, 6.3/ 1/ &
CO  SAMPLE METER/RANGE/FFM 32,8713/ 30, 17.6/13/ 16, 23,6713/ 22,
CO  ECKERD METER/RANGE/PFM 2,0/13/ 2. 1.6/13/ 1, 1,0/13/ 1,
CO2 SAMPLE METER/RANGE/FCT 43.3/ 3/ 74 24,4/ 3/ .40 37.1/°3/ .62
CO2 BCKGRD METER/RANGE/PCT 3.1/ 3/ .05 3.2/ 3/ .05 3.2/ 3/ .05
™ NOX SAMPLE METER/RANGE/PFM 14,4/ 2/ 14, 7.9/ 2/ 10, 15,3/ 2/ 15,
&  NOX BCKGRD METER/RANGE/PPM 372/ 0, 472/ 0, 1.0/ 2/ 1.
DILUTION FACTOR 17,99 33,45 21,33
HC CONCENTRATION FFM 19, 12, 14,
CO_ CONCENTRATION PPM 27, 14, 20,
CO2 CONCENTRATION PCT \69 .35 .58
NOX CONCENTRATION FPM 14.1 9.5 14,3
HC MASS GRAMS 1,44 1.42 1.10
CO_ MASS GRAMS 4,28 3,85 3,13
CO2 MASS GRAMS 17034 1486,7 1414.%
NOX_MASS GRAMS 3.53 4.13 3,59
PARTICULATE MASS GRAMS 1.80 1,26 1.1%
HC GRAMS/KM .25 \27 /19
CO_ GRAMS/KM \75 .63 +55
C02 GRAMS/KM 297,4 242,8 247,9
NOX GRAME/KM .62 V67 ‘63
FUEL_CONSUMFTION BY CB_L/100KM 11,13 9,10 9,24
RUN TINE SECONDS 505, 867, 505,
MEASURED DISTANCE KM 5,73 6,12 5,73
FCy DRY \977 1980 .978
COMTEST NUNBER 6441-3 CARBON DIOXIDE B/KM 35503 A 0e0)
TEST NUMEER - ! 2553 (  0,0)
BAROMETER MM HG  740,2 FUEL CONSUMFTION ~ L/100KM 9,56  ( 0.00)
HUMIDITY  B/KG6 100 HYDROCAREONS (THC)  G/KM 24 0.00)
TEMPLRATURE DEG C  25.0 CARBON MONOXILDE  G/KM W83 0.00)
OXIDES OF NITROGEN E/KM 65 ( 0,00)
FARTICULATES G/KM 229 ¢ 0.000)



TEST NO.  4441-3

RUN

1
VEHICLE MODEL 81 MERCEDES 300SD
ENGINE 3.0 L(1846, CID) L-3

TRANSMISSION A3

BAROMETER 739,465 MM HG(29.12 IN HG)

RELATIVE HUMIDITY 49, PCT

0 BAG RESULTS
TEST CYELE

BLOWER DIF £ MM, H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)

BLOWER INLET TEMF, DEG., C(DEG., F)

ELOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF}
HC SAMPLE METER/RANGE/PT'M
HC BCKGRDN METER/RANGE/FEN
CO SAMPLE METER/RANGE/PFM
CO BCKGRD METER/RANGE/PPH
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/I'P'M
NOX BCKGRD METER/RANGE/PPM

DILUTION FACTOR

HC CONCENTRATION FPM
CO_CONCENTRATION PPM
- CO2 CONCENTRATION PCT
} NOX CONCENTRATION FPM

> HC MASS GRAMS
CO  MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
RUN TIME

DFCr WET (DRY)

VoL

SCFy UE; (DRY)

SAM BLR (SCH)
KM (MEASURED)

TEST NUMBER,
RAROMETER»
HUMIDITY,
TEMPERATURE y
CARBON DIOXIDE,

FUEL CONSUMPTION,

HYDROCARBONS»
CARBON MONOXIDE,

OXIDES OF NITROGEN:

SECONDS

L/iOOKM
G/KH
G/KM
G/KM

HFET  VEHICLE EMISSIONS RESULTS - w/0 WATER INJECTION

FROJECT 11-5810-001

VEHICLE NO.&4

DATE 2/25/81

BAG CART NO.
DYND NO.
CVS NO.

DRY BULE TEMF,

HFET

713.7 (2B8.1)
581.7 (22.%
3&%7 { 98.0)

21024,
201.7 ( 7121.)
22,5711/ 23,

4.5/ 1/ 5.
37.0/13/ 34,

47137 Q.

37.17 3/ 1.01
3.8/ 3/ 06
18.7/ 2/ 19,
1.37 2/ 2,
13,25
13,

33,

75
17.3
2.14
7469
3512.9
6,33
765,
+235 ( L910)
1,000 (_,975)

201.7

41,79

16,32

6441-3
73%.4
10.0
23.0
215.3
B.035

13
+47
+40

1
2

) 23,0 DEG C(77.,0 BEG F)
ABS. HUMIDITY 10.0 GM/KG

TEST WEIGHT 1814. KG( 4000, LE3)
ACTUAL ROAD LOAD 8.6 KW( 11,5 HF)
DIESEL EM-465-F

ODOMETER 3135. KM( 1948. MILES)

NOX HUMIDITY CORRECTION FACTOR .98



TEST NO
VEHICLE

ENGINE 3.0 L (183,

«  H441C1  RUN
MODEL

TRANGMISSION A3

BARDMETER 731.77 MM HG(28.81 IN HG)

1

81 HERCEDRES
CIm L-5

RELATIVE HUMIRITY G5é. PCT
RAG RESULTS

EBAG NUMBER

DESCRIFTION

RLOWER DIIF P MM, H20(IN,

BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMF,

EBLOWER REVOLUTIONS

TOT
HE
HE
ca
0
coz
o2

5

o DIl
HE

Co
o2
NOX
HC
co
co2
NOX

HC
0
coz2
NOX
FUEL
RUN
MEAS
SCFy

COMPOSIT
TEST
BARD
HUMI
TEMP

SAMPLE
BCKGRD
SAMFLE
RCRGRI

TION FACTOR
CONCENTRATION PFM
CONCENTRATION PFM
CONCENTRATION FCT
CONCENTRATION FPFM
MASS GRAMS

MASS GRAMS

MASS GRAMS

MASS GRAMS

GRAMS /KM
GRAMS/KM
GRAMS/KHM
GR

TIME
URED DISTANCE
DRY

E RESULTS
NUMBER
METER
DITY G/KG
ERATURE DEG C

DEG.

FLOW STDh. CYU. METRES(SCF)
METER/RANGE/FEHM
METER/RANGE/PF'H
METER/RANGE /FEM
HETER/RANGE/FPPH
SAMPLE METER/RANGE/FCT
RCKGRD METER/RANGE/PCT
SAMPLE METER/RANGE/FFPM
BCKGRT! METER/RANGE/FFPM

{AMG/KM '
CONSUMPTION BY CB L/100KM
SECONDS

6441C1
MM HG 731.8
11.4
25,0

FTF

VEHICLE EMISSIONS RESULTS - WITH WATER INJECTION
FROJECT 11-3810-001

VEHICLE NGO.é4

HATE
BAG CART
[YNO NO.
CVS NO.

DRY BULE TEMF.

3/ 3781

NO.
3

1

2

o

25,0 DEG C(77.0 DEG &)

ARS, HUMIDITY 1i1.é4 GM/KG

711.2 (28
571,95 (22

1
COLD TRAMNSIENT

00
+3)

356 ( 26,00

13877,

133.1 ( 4499.1}

24.9/11/
4.6/ 1/
43,5/13/

+8/13/
46,6/ 3/
3.1/ 3/
11.17 2/

2
STARILIZED
711.2 (28.0)

971.5 (22.3)

33.9 ( 93.,0)

233870,

229,46 ( B108.)

16.1/11/
4,7/ 1/
24,2713/
1.0/13/
27.0/ 3/
2.9/ 3/
727 2/
o4/ 2/
30,02

CAREON DIOXIDE
FUEL CONSUMFTION
HYDROCAREONS (THC)
CARBON MONDXIDE
OXIDES OF NITROGEN

TEST WEIGHT
ACTUAL ROAD LOAD
DIESEL

ODOMETER

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

711.2 (28.0)
57145 (22.5)
35,0 { 95.0)
13844,
132,92 ( 4693.)
18.0/11/ 18,
4,7/ 1/ 5,
33,3713/ 31,
1.3713/ 1,
40,5/ 3/ 469
3.1/ 37 05
10.37 27 11,
vl 2/ 1

R

[
o~
Mobhe Sy e

G/KM
L/100KM
G/KM
G/KM
G/KM

1814,

EM-465-F
31a1. KN( 1964,

KG({ 4000,
8.6 K¢

11
MILES)

LES)
3 HP)

1.03

STABILIZED

3-BAG
276.5
10,34
+23
.87
+30

e

(4-BAG)
0.0)
0.00)

OO
* * o
SOO
[oT=Te]
Nt St



HFET  VEHICLE EMISSIONS RESULTS - WITH WATER INJECTION
PROJECT 11-5810-001

VEHICLE NO.64 TEST WEIGHT 1814, KG( 4000. LBS)

TEST NO.  6441C1  RUN 1

VEHICLE MOBEL 81 MERCEDES DATE 3/ 3/81 . ACTUAL ROAD LOAD _ 8.6 KW( 11.5 HF)

ENGINE 3,0 L(183. CID) L-5 BAG CART NO. 1 © DIESEL EM-445-F

TRANSMISSION A3 DYNO NO. 2 " ODOMETER 3178, KM( 1975. MILES)
CVS NO. 3 :

RAROMETER 730.50 MM HG(28.76 IN HG) IRY BULR TEMF, 27.2 BEG C(81.0 DEG F)
RELATIVE HUMIDITY 435, PCT

ARS. HUMILDITY 10.7 GM/KG
0 RAG RESULTS

TEST CYCLE HFET

711.2 (28.0)
571.3 (22,5}
39.4 (103,0)
21011,
198.8 ( 7019.)
21,3711/ 21,

NOX HUMIDITY CORRECTION FACTOR 1.00

BLOWER DIF F MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20}
BLOWER INMLET TEMF, DEG. C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW 5TD. CU. METRES(SCF)

HC SAMFLE METER/RANGE/PPH

HC  BCKGRI METER/RANGE/FPFM 4.8/ 1/ 5,
CO SAMPLE METER/RANGE/FFM 47,8713/ 45,
CO RCKGRIr METER/RANGE/FPM 1.6/13/ 1,
CO2 SAMPLE METER/RANGE/PCT 61.87 3/ 1,10
02 BCKGRDY METER/RANGE/FCT 3.1/ 3/ .05
NOX SAMPLE METER/RANGE/PFM 14.4/ 2/ 15,
NOX BCKGRD METER/RANGE/FFM 87 2/ 1.
DILUTION FACTOR 12,12
HC CONCENTRATION FPM 17.
- CO CONCENTRATION PPM 42,
C02 CONCENTRATION FCT 1.06
o NDX CONCENTRATIDN PPM 13.%
HC MASS GRAMS 1.94
CO MASS GRAMS ?.68
C02 MASS GRAMS 3840.4
NOX MASS GRAMS 5.26
RUN TIME SECONDIS 7865,
DFECy WET (DRY) 218 ( .204)
SCFy WET (DRY)

1.0?0 ( +973)

VoL (SCM) 98.8

SaM BLR (SCH) 42,22

KM (MEASURED) 16.468

TEST NUMBER» 4441C1
BAROMETER» MM HG 730.5
HUMIDITY, 6/KG 10.7
TEMPERATURE » DEG C 272
CARBON DIOXIDES G/KM 230.2
FUEL CONSUMFTION, L/100KM 8.61
HYIROCARBONS » G/KM +12
CARRON MONOXIDEy G/KH +08
OXIDES OF NITROGENy G/KM +32



FTR VEMICLE EMISSIDNG RESULTS -~ WITH WATER INJECTION
FROJECT 11-5810-

TEST NO. 644102 RUN 1 VEHICLE ND.64 TEST WEIGHT 1814, KG( 4000, LES)
YEHICLE MODEL 81 MERCEDES 30050 DATE 3/ 4731 ACTUAL ROAD LOAD 8.6 KW( 11,3 HM)
ENGINE 3,0 L(1B3, CID) V-8 EAG CART NO, 1 DIESEL EM-465-F
TRANGMISSION A3 DYNO NO, 2 ODOMETER 3233, KM( 2009. MILES)

CVS NO. 3
DAROMETER 741,43 MM HG(29.12 IN HG) DRY BULD TEMP, 25,0 DCG C(77.0 DEG F)
RELATIVE HUMIDITY 3%. FCT ARS, RUMIDITY 7.9 GM/KG NOX HUMIDITY CORRECTION FACTOR .92

BAG RESULTS

RBAG NUMEER 1 2 3
DESCRIFTION COLD TRANSIENT STARILIZED HOT TRANSIENT STARILIZED
BLOWER DIF P MM. H20(IN. H2D) 711.2 (28.0) 721,4 (28.4) 713.7 (28.1)
DLOWER TNLET P MM. M20CIN. HZD) 3715 (22.5) 584.2 (23.0) 581.7 (22.9)
RBLOWER INLET TEMF, DEG. C(NEG, F) 34.4 ( 24.0) 29,4 ( 83,0) 33,3 ( 92,0}
BLOWER REVOLUTIONS 13374, 23314, 12878.
TOT FLOW ST, CU., METRES(SCF) 135.4 ( 4788.) 235.2 ( B304 1353.8 ( 4794.)
HC  SAMPLE METER/RANGE/FFM 18.92/11/ 1%, 11.0/11/ 11, 12.4/11/ 24
HC  BCKGRE METER/RANGE/PPM 24172 1/ 2. 1,8/ 1/ 2 1,8/ 1/ 24
CO  SAMPLE METER/RANGE/PPM 40,2713/ 37, 21.8/137 20, 29,3713/ 27,
CO  RBCKGRD METER/RANGE/FFHM 37134 0, /137 0, 3/13/ 0,
CO2 SAMPLE METER/RANGE/FCT 43,7/ 3/ .73 24.7/ 3/ 40 38.77 3/ .45
o C0O2 BRCKGRD MUTER/RANGE/FPCT 3.0/ 3/ 05 2.8/ 3/ .04 d.67 3/ 404
¢ NOX SAMPLE MEZTER/RANGE/PPM 12,27 2/ 12, 2/ 2/ B, 11,97 2/ 12,
~ NOX BCRGRD METER/RANGE/FFM vt 2/ 1 &7 27 1. &7 270 1,
DILUTION FACTOR 17.31 33.05 20,38
HC  CONCENTRATION FPM 17, 2. 11,
({1  CONCENTRATION FFH RN 19, 26,
C02 CONCENTRATION PCT s 70 + 36 + 60
NOX CONCENTRATION FPPM 11.7 746 11.2
HC MASS GRAMS 1.32 124 84
£0 MASS GRAMS .48 3421 4,08
C02 MASS GRAMS 1744.,8 1554,1 1494,3
NOX MASES GRAMS 279 3.14 2,70
FARTICULATE MAGS GRAMS 1.49 1.52 1.30
HC ORAMS/KM +23 + 20 +14
CO GRAMS/KM 78 + B4 70
CO2 GRAMS/KM 301.,3 249.5 2546,3
NOX GRAMS/KM +48 +30 +46
FUEL CONSUMPTION BY CR L/100KM 11.29 2,35 ?.59
RUN TIME SECONDE 305, 8467, 5035,
MEASUREL DISTANCE KH 5.80 623 5.83
SCFs DRY 780 984 + 281
COMPOSITE RESULTS 3~EAG {4--RAG)
TEST NUMELR 6441C2 CAREON DIOXIDE G/KM 262,1 { 0.0}
RAROMETER MM NG 741.4 FUEL CONSUMFTION L/100KM .82 ¢ 0.00)
HUMIDITY G/KG 7.9 HYDROCAREONS (THC) G/KM 192 ( 0.00)
OXIDES DF NITROGEN G/KM +49 ( 0,00)
FARTICULATES G/KM + 241 ¢ 0.000)



APPENDIX G

DURABILITY OF CORNING TRAP ON THE MERCEDES



TEST NO.
VERICLE MODEL

6100-1

RUN 1
80 MERCEDES 300D

ENGINE 3.0 L(183. CID) L-5

TRANSMISSION A3

BAROMETER 734.06 MM HG(28.90 IN HG)

RELATIVE HUMIDITY 63. PCT

BAG RESULTS
BAG NUMBER
DESCRIPTION

BLOWER DIF P MM. H20(IN,
H20(IN. H20)
C{DEG.

BLOWER INLET
BLOWER INLET

BLOWER REVOLUTIONS
CU. METRES(SCF)

TOT FLOW STD.

P MM.
TEMP.

DEG.

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM

Cco2

SAMPLE METER/RANGE/PCT

CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PPM
@ CO2 CONCENTRATION PCT
dy  NOX CONCENTRATION PPM
HC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CB L/100KM

RUN TIME
MEASURED DIST
SCF, DRY

ANCE

SECONDS
KM

H20)

OFC, WET (DRY)
SCF, WET (DRY)

VoL (SCM)

SAM
KM

FUEL CONSUMPTION L/100KM

BLR (SCM)
(MEASURED)

COMPOSITE RESULTS

TEST NUMBER 6100-t
BAROME TER MM HG 734.t
HUMIDITY G/KG 13.1
TEMPERATURE DEG C 25.0

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5810-00t

VEHICLE NO.61

DATE
BAG CART
DYNO NO.

DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
HUMIDITY 13.1 GM/KG

ABS.

i

693.4 (27
566.4 (22
36.1 (9
13865.
i33.7 ( 4
14.1/14/
6.3/ 1/
28.9/13/
A/13/
46.1/ 3/
2.9/ 3/
24.8/7 2/
47 2/
16.83
8.
26.
«75
24.4
63
3.97
1837.4
6.77
2.26

o1t
«69
317.7
.17
11.87

505.
5.78
£ 972

8/31/81

NO. t / CVS NO. 3

2

COLD TRANSIENT

2

STABILIZED

«3) 693.4 (27.3)
«3) 566.4 (22.3)
7.0) 35.0 ( 95.0)
23820.
720.) 230.t ( 8125.)
4. t1.0/11/ tt.
6. 5.8/ 1/ 6.
27. 17.6/13/ té6.
0. «3/13/ 0.
.79 26.3/ 3/ 43
.04 3.4/ 3/ .05
25. i3.7/ 2/ 4.
0. 4/ 2/ 0.
30.95
5.
15.
.38
'3‘3
.72
4.09
1600.3
6.35
1.69
.12
+66
257.9
1.02
9.65
868.
6.20
+976
.958 ( .938)
1.000 ( .974)
363.8
76.44
11.99
10.72

TEST WEIGHT

‘8‘.

ACTUAL ROAD LOAD

DIESEL
ODOMETER

EM=-465-F
9693.

KG( 400.

LBS)
9.7 KW( 13.0 HP)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

693.4 (27.3)
566.4 (22.3)
36.7 ( 98.0)

CARBON DIOXIDE
FUEL CONSUMPTI]ON
HYDROCARBONS (THC)
CARBON MONOXI{DE
OXIDES OF NITROGEN
PART! CULATES

4

STABILZED

693.4 (27.
566.4 (22.

3)
3)

KM( 6023. MILES)

1.08

34.4 ( 94.0)

t3862. 23808.
133.6 ( 4716.) 230.2 ( 8129.)
tt.5/11/ 11. 10.2/11/

5.6/ 1/ 6. 5.6/ 1/
23.2/t3/ 2t. 16.7/13/
«6/13/ ¥. «A/13/
39.3/ 3/ .66 25.5/ 3/
3.3/ 3/ .05 3.5/ 3/
23.2/ 2/ 23. t3.2/ 2/
4/ 2/ 0. 4/ 2/
20.06 32.00
6. Se
20. 14.
«62 <36
22.8 2.8
47 63
3.10 3.85
1508.0 1535.6
6.32 6.12
t.69 1.53
.08 .10
.54 +61
260.1 243.9
1.09 «97
92.71 9.12
505. 868.
5.80 6.30
«973 «976
«962 ( .942)
1.000 ¢ .975)
363.8
76.46
12.10
9.40
3-BAG
G/KM 270.9
L/ 100KM 10.13
G/KM 11
G/KM 63
G/KM 1.07
G/KM «302

10.

6.

t5.

0.

42

«05

t3.

0.
(4-BAG)

{ 266.7)
( 9.97)

( «10)

( «62)

( 1.06)

L4 «294)



TEST NO.
VEHICLE MODEL

6100~

2 RUN
80 MERCEDES 300D

ENGINE 3.0 L(183. CID) L-5

TRANSMISSION A3

BAROMETER 738.89 MM HG(29.09 IN HG)

RELATIVE HUMIDITY 63. PCT

BAG RESULTS
BAG NUMBER
DESCRIPTION

BLOWER DIF P
BLOWER INLET
BLOWER INLET

MM. H20{IN. H2D)

P MM. H20(IN. H20)
TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS

TOT FLOW STO.

CU. METRES(SCF)

HC SAMPLE
HC BCKGRD
CO SAMPLE
CO BCKGRD
CO02 SAMPLE
C02 BCKGRD
NOX SAMPLE
NOX BCKGRD

METER/RANGE/PPM
METER/RANGE/PPM
METER/RANGE/PPM
METER/RANGE/PPM
METER/RANGE/PCT
METER/RANGE/PCT
METER/RANGE/PPM
METER/RANGE /PPM

DILUTION FACTOR

HC CONCENTRATION PPM
CO CONCENTRATION PPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM

HC MASS GRAMS
CO MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO02 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D!STANCE KM
SCF, DRY

DFC, WET (DRY)

SCF, WET (DRY)

VoL~ (SCM)

SAM BLR (SCM)

KM

FUEL CONSUMPTION L/100KM

(MEASURED)

COMPOSITE RESULTS

TEST NUMBER 6100-2
BAROME TER MM HG 738.9
HUMIDITY G/KG t2.5
TEMPERATURE DEG C 24.4

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5810-00t1

VEHICLE

DATE

BAG CART
DYNO NO.

DRY BULB TEMP. 24.4 DEG C(76.0 DEG F)

NO.61
8/27/81

NO. t / CVS NO. 3

2

ABS. HUMIDITY 12.5 GM/KG

t

698.5 (27
571.5 (22
36.7 (9
13834.
134.4 ( 4
19.7/11/
14.0/ t/
34.0/13/
7.5/13/
44.7/ 3/
3.6/ 3/
23.4/ 2/
.47 2/
17.38
6.
24.
o7t
23.0
«50
3.76
1756.8
6.28
2.11

009
'66
308.4
1010
11.52

504.
5.70
<973

COLD TRANSHENT

«5)
«5)
8.0}

746.)
20.
14.
3t.

7.
77
.06
23.

0.

959 (
1.000 ¢

2
STABILI

Z2ED

698.5 (27.5)
571.5 (22.5)
34.4 ( 94.0)

23845.

232.5 ( 8210.)

15.0/11/
9.8/ t/
21.7/13/
6.6/13/
25.7/ 3/
3.3/ 3/
13.6/ 2/

15.
10.
20.

6.
42
.05
14.

0.

31.66

5.
14,
37

]3.3

.74
3.67
1578.7
6.28
1.72

.12
.60
256.6
t.02
9.59

869.

6.15

<976
«939)
+975)
366.9
77.65
11.85
10.52

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON

MONOXIDE
OXIDES OF NITROGEN
PARTI CULATES

TEST WEIGHT

ACTUAL ROAD LOAD

DIESEL

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

1814. KG( 4000.

EM-465-F
ODOMETER 9656. KM( 6000. MILES)

696.0 (27.4)
569.0 (22.4)

LBS)

9.7 KW( 13.0 HP)

1.06

4
STABILZED

703.6 (27.7)
576.6 (22.7)

13.
10.
17.

4.
41
«05
14.

0.

(4-BAG)
265.8)
9.93)
«09)
.58)
1.06)

36.1 ( 97.0) 34.4 ( 94.0)
13837. 2381t.
134.6 ( 4753.) 232.1 ( 8196.)
14.2/11/ 1t4. 12.8/11/
9.8/ t/ 10. 9.6/ t/
25.6/13/ 23. 19.1/13/
4.9/13/ 4. 4.2/13/
38.9/ 3/ .66 25.1/ 3/
3.3/ 3/ .05 3.4/ 3/
23.8/ 2/ 24. 13.7/ 2/
.5/ 2/ t. .47 2/
20.27 32.50
5. 3.
19. t3.
.61 .36
23.3 13.3
.38 «46
2.90 3.59
1501.5 1524.9
6.37 6.27
1.68 155
.07 .08
.51 .58
262.0 246.4
fe11 1.01
9.78 9.21
504. 868 .
5.73 6.19
.974 .976
<962 ( .943)
1.000 ( .975)
366.7
77.67
11.92
9.48
3-BAG
G/KM 268.8
L/100KM 10.04
G/KM .10
G/KM <59
G/KM 1.06
G/KM 302

S oy ey

-294)



FTP - VEHICLE EMISSIONS RESULTS -TEST 610072
PROJECT 05-5810-001 :

TEST NO. 610072 RUN 1 VEHICLE NO.61 TEST WEIGHT 1814. KG( 4000. LBS)
VEHICLE MODEL 80 MERCEDES3 00D DATE 9/ 4/81 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
ENGINE 3.0 L(183. CID) L=-5% BAG CART NO. t / CVS NO. 3 DIESEL EM-465-F
TRANSMISSION A3 DYNO NO. 2 ODOMETER 9799. KM( 6089. MILES)
BAROMETER 740.66 MM HG(29.16 IN HG) DRY BULB TEMP. 25.0 DEG C{77.0 DEG F)
RELATIVE HUMIDITY 67. PCT ABS. HUMIDITY 13.7 GM/KG NOX HUMID!TY CORRECTION FACTOR 1.1t
BAG RESULTS
BAG NUMBER i 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABIL | ZED
BLOWER DIF P MM. H20(IN. H20) 690.9 (27.2) 703.6 (27.7) 690.9 (27.2) 698.5 (27.5)
BLOWER INLET P MM. H20(IN. H20) 563.9 (22.2) 576.6 (22.7) 563.9 (22.2) 571.5 (22.5)
BLOWER INLET TEMP. DEG. C(DEG. F) 36.7 ( 98.0) 35,0 ( 95.0) 36.7 ( 98.0) 35.0 ( 95.0)
BLOWER REVOLUTIONS 13848. 23802. 13838. 23807.
TOT FLOW STD. CU. METRES(SCF) 134.8 ( 4760.) 232.0 ( 8192.) 134.7 { 4756.) 232.2 ( 8197.)
HC SAMPLE METER/RANGE/PPM t4.4/11/ 14, 12.0/vt/ t2. 11.9/11/ 12. 10.3/11/ 10,
HC BCKGRD METER/RANGE/PPM 11.3/ 1/ ti. 8.7/ t/ 9. 6.7/ t/ 7. 6.7/ 1/ 7.
CO SAMPLE METER/RANGE/PPM 34.9/13/ 32. 24.3/t3/ 22. 27.2/t3/ 25. 2t.2/13/ 19.
CO BCKGRD METER/RANGE/PPM 9.3/13/ 8. 8.3/13/ 7. 6.3/13/ 6. 5.9/13/ 5.
C02 SAMPLE METER/RANGE/PCT 46.6/ 3/ .80 26.8/ 3/ .44 40.1/ 3/ .68 25.9/ 3/ .42
CO02 BCKGRD METER/RANGE/PCT 3.6/ 3/ .06 3.3/ 3/ .05 3.5/ 3/ .05 3.4/ 3/. .05
NOX SAMPLE METER/RANGE/PPM 24.0/ 2/ 24. 13.5/ 2/ t4. 24.1/ 2/ 24. 14.0/ 2/ 14,
NOX BCKGRD METER/RANGE/PPM .1/ 2/ 0. .2/ 2/ 0. 5/ 2/ 1. .4/ 2/ 0.
DILUTION FACTOR 16.61 30.29 19.61 3t.44
HC CONCENTRATION PPM 4. 4. 6. 4.
CO CONCENTRATION PPM 23. 14. 19. 14.
@ ©CO0Z CONCENTRATION PCT «75 39 63 37
1 NOX CONCENTRATION PPM 23.9 13.3 23.6 13.6
™  FILTER WT. MG (EFFICIENCY, %) «224 (774} «209 (76.) «150 (80.) 180 (73.)
HC MASS GRAMS «29 .48 43 52
CO MASS GRAMS 3.66 3.90 2.95 3.70
CO02 MASS GRAMS i851.3 1657.4 1550.3 1584.8
NOX MASS GRAMS 6.84 6.55 6.75 6.71
PART {CULATE MASS GRAMS .18 .17 11 <15
HC GRAMS/KM .05 .08 .07 .08
CO GRAMS/KM 63 «63 «51 «59
CO2 GRAMS/KM 319.5 266.8 268.0 254.4
NOX GRAMS/KM f.18 f.05 te17 .08
FUEL CONSUMPTION BY CB L/100KM 11.93 9.97 10.0t 9.51
RUN TIME SECONDS 505. 868. 504. 868.
MEASURED DISTANCE KM 5.79 6.21 5.78 T 6423
SCF, DRY <971 973 «974 «972 «974 974
DFC, WET (DRY) «957¢( .936) «961( .940)
TOT VoL (SCM) / SAM BLR (SCM) 366.8/ 77.24 366.8/ 77.2%
KM (MEASURED) 12.01 12.0%
FUEL CONSUMPTION L/100KM 10.91 9.75
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMBER 610072 CARBON DIOXIDE G/KM 278.1 ( 274.4)
BAROMETER MM HG 740.7 FUEL CONSUMPTION L/100KM 10.39 { 10.25)
HUMIDITY G6/KG 13.7 HYDROCARBONS (THC) G/KM «07 ( «07)
TEMPERATURE DEG C 25.0 CARBON MONOXIDE G/KM 60 ¢ +59)
OXIDES OF NITROGEN G/KM t.114 ( 1.12)
PARTI CULATES G/KM .026 ( .025)



TEST NO. 6100T
VEHICLE MODEL
ENGINE 3.0 L(183
TRANSMISSION A3

BAROMETER 742.70 MM HG(29.24 IN HG)

RELATIVE HUMIDIT
BAG RESULTS
BAG NUMBER
DESCRIPTION

BLOWER DIF P

3 RUN 1
80 MERCEDES 300D
. C’D) L-5

Y 60. PCT

MM. H20(IN. H20)

BLOWER INLET P MM. H20({N.

BLOWER INLET TEMP. DEG.

BLOWER REVOLUTIONS

TOT FLOW STD.

HC SAMPLE METER/RANGE/PPM
HC~ BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM

C(DEG.

CU. METRES(SCF)

DILUTION FACTOR

HC CONCENTRATION PPM
o CO CONCENTRATION PPM
I’ CO2 CONCENTRATION PCT
YT NOX CONCENTRATION PPM

HC MASS GRAMS

CO MASS GRAMS

C0O2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM

CO  GRAMS/KM

C02 GRAMS/KM
NOX GRAMS/KM

FUEL CONSUMPTION BY CB L/100KM

RUN TIME

SECONDS

MEASURED D]STANCE KM

SCF, DRY

DFC, WET (DRY)
SCF, WET (DRY)
VoL (SCM)

SAM BLR

(SCM)

KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER
BAROME TER
HUMIDITY
TEMPERATURE

610073
MM HG 742.7
G/KG 12.1
DEG C 25.0

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5810~001

VEHICLE NO.61

DATE

9/ 8/8t

BAG CART NO. 1 / CVS NO. 3

DYNO NO.

DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)

2

ABS. HUMIDITY 2.1 GM/KG

1

690.9 (27.
563.9 (22.

COLD TRANSIENT

2)
2)

36.7 ( 98.0)

13871,

135.4 ( 4782.)

t2.1/1t/7
5.5/ 1/
34.2/13/
6.5/13/
46.6/ 3/
3.5/ 3/
23.1/ 2/
16.62
7.
25.
«75
22.6
«54
3.96
1863.6
6+15
«21

.09
.68
321.5
1.06
12.01

505.
5.80
«973

12.
6.
32.
6.
.80
.05
23.
t.

«957 (
1.000 ¢

2
STABILI

698.5 (27

ZED

«5)

571.5 (22.5)
35.0 ( 95.0)

23821.

233.0 ( 8228.)

8.4/11/
5.1/ t/
22.5/13/
6.2/13/
26.9/ 3/
3.4/ 3/
13.7/ 2/
4/ 2/
30.20

3.

15,

«39

3.3
.46
3.98
1665.8
6.23
22

.07
.64
267.4
1.00
9.99

868.
6.23
«977

+939)
«975)
368.5
78.11
12.03
10.96

8.
5.
2t.
6.
.44
005
14.
0.

TEST WEIGHT

ACTUAL ROAD LOAD

DIESEL

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

18t4. KG( 4000.

EM=-465-F
ODOMETER 9897. KM( 6150. MILES)

4

LBS)

9.7 KW( 13.0 HP)

1.05

STABILIZED

703.6 (27.7)

698.5 (27.5)
571.5 (22.5)
36.7 ( 98.0)

576.6 (22.7)
35.0 ( 95.0)

CARBON DIOXIDE

FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PART 1 CULATES

13856. 23804.

135.2 ( 4775.) 232.8 ( 8220.)
9.6/t1/ 10. 8.3/1t/ 8.
4.8/ 1/ 5. 4.8/ t/ 5.

25.8/13/ 24, 19.3/13/ 18.

39.6/ 3/ .67 25.9/ 3/ .42
3.4/ 3/ .05 3.8/ 3/ .06

23.0/ 2/ 23. 13.5/ 2/ 1t4.

5/ 2/ 1. 5/ 2/ 1.
19.89 31.47
5. 4.
19. t4.
62 «37
22.5 13.0
«39 .49
3.03 3.79
1536.9 1563.5
6.1t 6.08
<20 «20
.07 .08
052 06‘
264.6 249.6
1.05 97
9.88 9.33
505. 868.
5.81 6.26
«975 977
<961 ( .943)
1.000 ¢ .976)
368.0
78.12
12.07
9.60
3-BAG (4-BAG)
G/XM 277.8 ( 272.6)
L/100KM 10.38 ( 10.18)
G/KM .08 ¢ -08)
G/KM 62 ¢ «61)
G/KM 1.03 ( t.02)
G/KM 035 ( .034)



TEST NO. 6105-1 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(¢183, CID) L-5
TRANSMISSION A3

BAROMETER 744.73 MM HG(29.32 IN HG)
RELATIVE HUMIDITY 46. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES{SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PPM
CO2 CONCENTRATION PCT

? NOX CONCENTRATION PPM

o FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS
CO MASS GRAMS
CO02 MASS GRAMS
NOX MASS GRAMS
PART ICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

CO2 GRAMS/KM

NOX GRAMS /KM ’

FUEL CONSUMPTION BY CB L/100KM

RUN TiME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6105-1
BAROME TER MM HG 744.7
HUMIDITY G/KG 9.2

TEMPERATURE DEG C 25.0

FTP

~ VEHICLE EMISSIONS RESULTS -~
PROJECT 05-5810-00t

VEHICLE NO.61
DATE tt/13/81
BAG CART NO. 1 / CVS NO. 3

DYNO NO.

DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)

2

TEST WEIGHT 1814. KG( 4000. LBS)

ACTUAL ROAD LOAD 9.7 KW( t3.0 HP)

DIESEL EM-465~F .
ODOMETER 18845. KM(11710. MILES)

ABS. HUMIDITY 9.2 GM/KG NOX HUMIDITY CORRECTION FACTOR .95
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILZED
723.9 (28.5) 723.9 (28.5) 723.9 (28.5) 723.9 (28.5)
586.7 (23.1) 586.7 (23.1) 586.7 (23.1) 586.7 (23.1)
36.1 ( 97.0) 35.0 { 95.0) 36.7 { 98.0) 4.4 { 94.0)
13845. 23808. 13839. 23808.
135.3 ( 4777.) 233.0 ( 8229.) 135.1 ( 4770.) 233.3 ( 8237.)
17.5/11/ 18, 10.1/11/ 10, 11.0/11/ 1. 9.7/11/ 10.
6.1/ 1/ 6. 6.0/ 1/ 6. 6.0/ 1/ 6. 6.5/ 1/ 1.
33.1/13/ 31, 18.6/13/ 17. 24.9/13/ 23. 18.3/13/ 17.
2.2/13/ 2. 2.3/13/ 2. 2.2/13/ 2. 2.4/13/ 2.
45.2/ 3/ .78 25.5/ 3/ .42 38.2/ 3/ .64 24.5/ 3/ .40
3.2/ 3/ .05 3.0/ 3/ .05 2.9/ 3/ .04 2.8/ 3/ .04
24.5/ 2/ 25. 14.17 27 14, 23.9/ 2/ 24. 13.9/ 2/ 14.
.4/ 2/ 0. .2/ 2/ 0. 6/ 2/ V. 6/ 2/ 1.
17.18 31.98 20.69 33.38
12. 4. 5. 3.
28. 15. 20. 4.
.73 .37 .60 .36
24.1 13.9 23.3 13.3
3.241 (98.) 2.733 (98.) 2.784 (99.) 2.563 (98.)
.92 .57 41 .45
4.38 3.95 3.19 3.85
1806.0 1586.5 1489.5 1526.2
5.95 5.91 5.75 5.66
1.97 1.65 1.70 1.57
.16 .09 .07 .07
.76 .63 .55 .62
311.7 254.0 257.7 245.5
1.03 .95 .99 .91
11.66 9.49 9.63 9.18
505. 868. 504. 868.
5.79 6.25 5.78 6.22
.978 980 981 .979 .981 .982
.959( .945) .963( .949)
368.3/ 78.07 368.4/ 78.03
12.04 12.00
10.54 9.39
3-BAG { 4-BAG)
CARBON D!OXIDE G/KM 267.0 ( 264.5)
FUEL CONSUMPTION L/100KM 9.98 ( 9.88)
HYDROCARBONS (THC) G/KM .10 { .09
CARBON MONOX IDE G/KM .64 (  .63)
OXIDES OF NITROGEN G/KM .98 € 97
PARTICULATES G/KM .288 { .285)



TEST NO.
VEHICLE MODEL
ENGINE 3.0 L($83. CID)
TRANSMISSION A3

BAROMETER 741.17 MM HG(29.18

RELATIVE HUMIDITY 58.
BAG RESULTS

6105~2 RUN L
80 MERCEDES 300D

L=5

IN HG)
PCT

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PART ICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D1 STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

KM  (MEASURED)
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6105-2
BAROMETER MM HG T741.2
HUMIDITY G/KG 10.7
TEMPERATURE DEG C 23.3

FTP

~ VEHICLE EMISSIONS RESULTS -
PROJECT 05-5810~001%

VEHICLE NO.61

DATE

BAG CART NO.

DYNO NO.

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

11/16/81

¥ / CVS NO. 3

2

ABS. HUMIDITY 10.7 GM/KG

COLD TRANSIENT

i 2
STABILIZED

736.6 (29.0)
604.5 (23.8)

736.6 (29.0)
604.5 (23.8)

36.1 ( 97.0) 33.9 ( 93.0)
13849. 23808.
134.5 ( 4749.) 232.1 ( 8196.)
16.4/11/ 16. 10.6/11/ 11,
4.3/ 1/ 4. 5.4/ 1/ 5.
31.9/13/ 29. 18.2/13/ 7.
«9/13/ 1. 1.0/13/ 1.

44.3/ 3/ .76
2.7/ 3/ .04
24.4/ 2/ 24.

25.1/ 3/ .41
2.5/ 3/ .04
13.6/ 2/ 14.

.3/ 2/ 0. 3/ 2/ 0.
17.57 32.52
2. 5.
28. 15.
72 37
24.1 13.3
3.393 (99.) 2.732 (98.)

=95 72
4.33 4.12
1771.3 1582.1
6.20 5.91
2.02 t.6%
17 .12
75 67
307.1 256.9
1.08 =96
11.49 9.61
505. 868.
5.77 6.16
974 976 977
+960( .942)
366.6/ 77.82
11.93
10.52

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

ODOMETER 18882.

NOX HUMIDITY CORRECTION FACTOR

3

EM-465-F
KM(11733. MILES)

1814. KG( 4000.

HOT TRANSIENT

736.6 (29

.0)

604.5 (23.8)
36.7 ( 98.0)

CARBON DIOXIDE

FUEL CONSUMPTION

HYDROCARBONS (THC)

CARBON MONOXIDE
OXIDES OF NITROGEN
PART I CULATES

LBS)

9.7 KW( 13.0 HP)

4

1.00

STABILIZED

736.6 (29

.0)

604.5 (23.8)
33.9 ( 93.0)

13840. 23829.
134.3 ( 4742.) 232.3 ( 8204.)
11.0/11/ 1. 9.2/11/ 9.
5.4/ Y/ 5. 5.0/ 1/ 5.
24.7/13/ 23. 16.8/13/ 15.
1.0/13/ 1. te1/13/ 1.
37.3/ 3/ .63 24.0/ 3/ .39
2.7/ 3/ .04 2.4/ 3/ .04
22.4/ 2/ 22. 13.1/ 2/ 13,
03/ 2/ 0. 05/ 2/ ‘o
21.23 34.13
6. 4.
2%, 14,
59 «35
22.1 12.6
2.843 (98.) 2.489 (98.)
-45 .58
3.29 3.76
1447.0 1508.5
5.68 5.60
1.70 .51
.08 .09
«57 56’
252.6 244.7
<99 -9t
9.44 9.15
504. 869.
5.73 6.17
«975 «977 .978
«964( .946)
366.6/ 77.97
11.89
9.29
3-BAG (4-BAG)
G/KM 266.2 { 262.5)
L/ 100KM 9.95 ( 9.82)
G/KM .12 ( «.11)
G/KM 66 ( «64)
G/KM «99 ( «98)
G/KM «290 ( .285)



TEST NO. 6105T] RUN ]
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=~5
TRANSMISSION A3

BAROMETER 749.81 MM HG(29.52 IN HG)
RELATIVE HUMIDITY 34. PCT

BAG RESULTS

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20CIN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PART ICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
€02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSI TE RESULTS

TEST NUMBER 6105T1
BAROMETER MM HG 749.8
HUMIDITY G/KG 6.9

TEMPERATURE DEG C 25.6

FTP ~ VEHICLE EMISSIONS RESULTS -
PROJECT 05-5810~001

VEHICLE NO.61
DATE 11/ 9/81
BAG CART NO. 1 / CVS NO. 3

DYNO NO.

DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)

2

ABS. HUMIDITY 6.9 GM/KG

1 2
COLD TRANSIENT STABIL|ZED
736.6 (29.0) 736.6 (29.0)
604.5 (23.8) 604.5 (23.8)
33.3 ( 92.0) 33.3 ( 92.0)
13867, 23827.
137.3 ( 4849.) 236.0 ¢ 8334.)
9.7/11/ 10. 6.3/11/ 6.
3.7/ 1/ 4. 3.3/ 1/ 3.
29.7/13/ 217. 16.8/13/ 15.
1.7/13/ 2. 1.5/13/ 1.
44,5/ 3/ .76 24,17 3/ .39
2.6/ 3/ .04 2.7/ 3/ .04
25.9/ 2/ 26. 14.0/ 2/ 14,
.2/ 2/ 0. 17 2/ 0.
17.50 34.00
6. 3‘
25. 14.
.72 .35
25.7 13.9
.190 (76.) .184 (72.)
.49 .43
4.02 3.76
1822.0 1520.6
6.01 5.58
.15 .15
.08 .07
.70 .60.
314.8 243.8
1.04 .89
11.76 9.11
505. 869.
5.79 6.24
.982 .984 .986
.960( .950)
373.4/ 79.70
12.03
10.39

TEST WEIGHT

ACTUAL ROAD LOAD

DIESEL

EM=-465-F

1814. KG( 4000,
9.7 KW( 13.0 HP)

LBS)

ODOMETER 18562. KM(11534. MILES)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

734.1 (28.9)
596.9 (23.5)
35.6 ( 96.0)

13852.

136.8 ( 4830.)

7.8/11/
3.3/ 1/
23.2/13/
«7/13/
37.1/ 3/
24.2/ 2/
4/ 2/
21.37

5.

20.

.59

23.8

8.
3.
21,
1.
62
.03
24,
0.

«208 (73.)

l37
3.20
1483.0
5.54
<17

.06
56
258.4
97
9.65

505.
5.74
.983

CARBON DJOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTI CULATES

985

4

STABILIZED

736.6 (29.0)
602.0 (23.7)

.89

33.9 ( 93.0)

23798,

235.6 ( 8319.)
6.
3.

14.
1
.39

004

14.
o.

6.2/11/
3.3/ 1/
15.9/13/
«6/13/
23.7/ 3/
2.4/ 3/
14.0/ 2/
34.62

S

14.

«35

13.6

«179 (75.)

<41
3.74
1507 .4
5.45
.15

.07
.61
244.8
I89
9.15

868.
6.16
986

«965( .954)
372.4/ 79.86

11.90
9.39

G/KM
L/100KM
G/KM
G/KM
G/KM
G/KM

3-BAG
262.5
9.8}
«07
«61
.94
.026

¢

(
(
(
(
(

(4-BAG)
262.8)
9.82)
«07)
«61%)
«+94)
«026)



TEST NO. 6105T2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=-5
TRANSMISSION A3

BAROMETER 751.84 MM HG(29.60 IN HG)
RELATIVE HUMIDITY 24. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20¢IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PPM
i° CO2 CONCENTRATION PCT
O NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)

HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO02 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D1STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 610572
BAROME TER MM HG 751.8
HUMIDITY G/KG 5.2
TEMPERATURE DEG C 26.7

FTP

- VEHICLE EMISSIONS RESULTS -
PROJECT 05-5810-00t

VEHICLE NO.61
DATE t1/10/
BAG CART NO.
DYNO NO.

DRY BULB TEMP. 26.7 DEG C(80.0 DEG F)

ABS. HUMIDITY

¥
COLD TRANSIENT

736.6 (29.0)
604.5 (23.8)
33.9 ( 93.0)
13836.
137.6 ( 4860.)
10.7/11/ tit.

5.6/ 1/ 6.
3t1.3/13/ 29.
6.6/13/ 6.

41.0/ 3/ .70
2.9/ 3/ .04
24.3/ 2/ 24.
1.0/ 2/ 1.
19.14
5.

23.

«65
23.4
«242 (81.)

42
3.62
1648.7
5.20
018

.07
«62
283.9
.90
10.60

504.
5.81
.986

«963¢(

81

1t / CVS NO. 3

2

5.2 GM/KG

.988

2
STABILIZED

736.6 (29.0)
604.5 (23.8)
32.2 ( 90.0)

23926.
238.9 ( 8435.)
6.8/11/ 7.
4.1/ 1/ 4.
19.6/13/ 8.
5.2/13/ Se

23.3/ 3/ .38
2.5/ 3/ .04
14.4/ 2/ 14,
5/ 2/ t.
35.21
3.
13.
.34
3.9
.219 (78.)
-39
3.63
1491.4
5.38
.17

.06
.58
239.0
.86
8.93

873.
6.24
.989

.956)

376.5/ 81.66

i

2.05
9.74

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PART! CULATES

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL EM-465-F
ODOMETER 18593. KM(11553. MILES)

NOX HUMIDITY CORRECTION FACTOR

3 4
HOT TRANSIENT STABILIZED

736.6 (29.0)
604.5 (23.8)
35.6 ( 96.0)

736.6 (29.0)
604.5 (23.8)
33.9 ( 93.0)

1814. KG( 4000. LBS)
9.7 KW( 13.0 HP)

-85

13846. 23818,
137.2 ( 4845.) 236.7 ( 8360.)
9.0/11/ 9. 6.6/11/ 7.
4.1/ 1/ 4. 3.6/ t/ 4.

26.7/13/ 24,
2.6/13/ 2.
38.1/ 3/ .64
2.3/ 3/ .04
25.3/ 2/ 25.

17.3/13/ 16.
2.t/13/ 2.
24.0/ 3/ .39
2.6/ 3/ .04
4.3/ 2/ t4.

03/ 2/ 0. 03/ 2/ 0.
20.75 34.15
5. 3.
22, 14.
-6t «35
25.0 14.0
«283 (79.) <221 (80.)
«40 .42
3.48 3.76
1530.3 1524.2
5.55 5.37
23 17
<07 .07
.60 61
264.9 245.4
«96 .86
9.90 9.17
505. 869.
5.78 6.21
<986 .988 .989
«964( .956)
374.0/ 81.46
tt1.99
9.52
3-BAG (4-BAG)
G/KM 255.4 ( 257.3)
L/100KM 9.54 ( 9.61)
G/KM .07 ( «07)
G/KM .60 { «60)
G/KM «90 { «90)
G/KM .032 ( .032)



TEST NO. 6110-1 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CiD) L=5
TRANSMISSION A3

BAROMETER 730.25 MM HG(28.75 IN HG)
RELATIVE HUMIDITY 62. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO02 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO02 MASS GRAMS

NOX MASS GRAMS

PART ICULATE MASS GRAMS

0T-9

HC GRAMS/KM
CO  GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/3100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSI TE RESULTS

TEST NUMBER 6330-1
BAROMETER MM HG 730.3
HUMIDITY G/KG 11.6

TEMPERATURE DEG C 23.3

- VEHICLE EMISSIONS RESULTS -16000 WITH OUT TRAP

PROJECT 05-5810-001

VEHICLE NO.61

DATE

12/22/8%

BAG CART NO. 1 / CVS NO. 3

DYNO NO.

2

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL
ODOMETER

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

1814. KG( 4000. LBS)
9.7 KW{ 13.0 HP)
EM=465~F

27264. KM(16941. MILES)

ABS. HUMIDITY 11.6 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.03
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABIL I ZED
711.2 (28.0) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
36.1 ¢ 97.0) 34.4 ( 94.0) 35.0 ( 95.0) 34.4 ¢ 94.0)
13874. 23828. 13832, 23832.
132.5 ¢ 4679.) 228.2 ( 8058.) 132.4 ¢ 4675.) 228.2 ( 8059.)
20.4/%1/ 20, 14.3/91/ 14, 15.0/11/ 15. 12.7/11/ 13,

5.5/ 1/ 6. 8.5/ 1/ 9. 8.5/ 1/ 9. 8.5/ 1/ 9.
39.4/13/ 37. 24.8/13/ 23. 28.7/13/ 26. 21.1/13/ 19,
11.7/13/ 11, 9.7/13/ 9. 6.9/13/ 6. 5.5/13/ 5.

44.4/ 3/ .76 25.1/ 3/ .41 35.8/ 3/ .60 24.2/ 3/ .39

3.1/ 3/ .05 2.7/ 3/ .04 2.7/ 3/ .04 2.5/ 3/ .04
24.3/ 2/ 24. 14.5/ 2/ 15. 22.0/ 2/ 22. 13.6/ 2/ 14.

1.17 27 1. 1.0/ 2/ 1. .8/ 2/ 1. .67 2/ 1.

17.50 32.45 22.17 33.77
15. 6. 7. 4.
26. 14. 20. 14.
.72 <37 56 .36
23.3 13.5 2§.2 13.0
3.012 (99.) 2.481 (98.) 2.610 (99.) 2.471 (98.)
1.16 .80 .52 .58
3.95 3.64 3.03 3.7%
$735.7 1543.1 1359.7 1490.1
6.08 6.09 5.54 5.86
1.81 1.51 1.58 1.52
.20 .13 .09 .09
.68 .58 .53 .60
298.9 246.5 236.6 240.9
1.05 .97 .96 .95
11.18 9.22 8.84 9.01
505, 868. 505, 868.
5.81 6.26 5.75 6.19
.973 .975 .976 .974 .976 .976
«960( .940) .965( .945)
360.7/ 75.77 360.6/ 75.73
12.07 11.93
§0.16 8.93
3-BAG {4-BAG)
CARBON DIOXIDE G/KM 254.6 { 253.0)
FUEL CONSUMPTION L/100KM 9.52 t 9.46)
HYDROGCARBONS (THC) G/KM .13 ¢ .12)
CARBON MONOXIDE G/KM «59 ( «59)
OXIDES OF NITROGEN G/KM .99 ¢ .98)
PARTI CULATES G/KM .265 ¢ .267)



TEST NO. 6110-2 RUN i
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L-5

TRANSMISSION A3

BAROMETER 743.46 MM HG(29.27 [N HG)
RELATIVE HUMIDITY 23. PCT
BAG RESULTS
BAG NUMBER
DESCRIPTION
BLOWER DIF P MM. H20(iIN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C{DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)

TT=-9

HC SAMPLE METER/RANGE/PPM
HC B8CKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PART ICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DI!STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/30OKM

COMPOSITE RESULTS

TEST NUMBER 6110~2
BAROME TER MM HG T743.5
HUMIDITY G/KG 4.0
TEMPERATURE DEG C 22.8

FTP

- VEHICLE EMISSIONS RESULTS -16000, WIT OUT TRAP
PROJECT 05-5810~00t%

VEHICLE NO.61

DATE

BAG CART NO.

DYNO NO.

DRY BULB TEMP. 22.8 DEG C(73.0 DEG F)
ABS. HUMIDITY

i

COLD TRANSIENT

711.2 (28.

0)

584.2 (23.0)
33.9 ( 93.0)

13859. 23820.
135.9 ( 4800.) 234.5 ( 8281.)
15.6/11/ 16, 10.6/11/ 11,

8.5/ 1/ 9. 5.5/ V/ 6.
3t.1/13/ 29. 18.5/13/ 17.
3.8/13/ 3. 3.1/13/ 3.
43.2/ 3/ .74 24.6/ 3/ .40
2.9/ 3/ .04 2.8/ 3/ .04
25.0/ 2/ -25. 14.5/ 2/ 15.
7/ 2/ d. .5/ 2/ 1.
i8.06 33,22
8‘ 5.
25. t4.
.70 «36
24.3 14.0
2.886 (99.) 2.533 (99.)
.59 «73
3.92 3.79
1731.5 1541.9
5.19 5.15
1.79 §.58
10 .13
.67 .6‘
296.9 247.2
.89 83
11.09 9.25
505. 868.
5.83 6.24
986 .988 .989
«961( +953)
370.5/ 78.57
12.07
10.14

12/23/8%

1 / CVS NO. 3

2

4.0 GM/KG

2
STABILI

711.2 (28

ZED

.0)

584.2 (23.0)
32.2 ( 90.0)

CARBON D{OXIDE
FUEL CONSUMPT{ON
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

TEST WEIGHT 1814. KG{ 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW({ 13.0 HP)
DIESEL EM-465-F

ODOMETER 2729%.

KM(16958. MILES)

NOX HUMIDITY CORRECTION FACTOR .82
3 4
HOT TRANSIENT STABILIZED
711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0)
34.4 ( 94.0) 32.2 ( 90.0)
13848. 23826.
135.7 ¢ 4791.) 234.5 ( 8281.)
10.4/14/ 10. 8.3/11/ 8.
5.5/ 1/ 6. 5.0/ 1/ 5.
24.6/13/ 22. 16.9/13/ 15.
2.2/13/ 2. 1.8/13/ 2.
36.9/ 3/ .62 23.7/ 3/ 439
3.1/ 3/ .05 2.5/ 3/ .04
23.1/ 2/ 23. t4.1/ 2/ 14.
4/ 2/ 0. 5/ 2/ 1.
2t.48 34.59
5' 3.
20. 14,
«58 «35
22.7 13.6
2.864 (99.) 2.549 (99.)
.40 .47
3.19 3.70
1428.9 1494.1
4.83 5.0%
1.79 1.60
.07 .08
«55 «59
246.6 239.2
.83 80
9.21% 8.94
504. 868.
5.79 6.25
.987 .988 .989
«965¢( .957)
370.2/ 78.55
12.04
9.07
3-BAG (4-BAG)
G/KM 257 .4 ( 255.0)
L/100KM 9.62 { 9.53)
G/KM <10 ( «09)
G/KM 61 ( «60)
G/KM .84 ( +83)
G/KM «280 ( .281)



TEST NO. 6110TH RUN i
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L-5
TRANSMISSION A3

BAROMETER 754.38 MM HG(29.70 {IN HG)
RELATIVE HUMIDITY 15. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

ZT-9

HC GRAMS/KM
CO GRAMS/KM
€02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6110TH
BAROME TER MM HG 754.4
HUMIDITY G/KG 2.6

TEMPERATURE DEG C 23.3

FTP

= VEHICLE EMISSIONS RESULTS -16000 KM

PROJECT 05-5810-00%

VEHICLE NO.61
DATE 12/18/8%
BAG CART NO. 1 / CVS NO. 3

DYNO NO.

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

2

ABS. HUMIDITY 2.6 GM/KG

H

COLD TRANSIENT

716.3 (28.
589.3 (23.

2)
2)

30.6 ( 87.0)

13819.

138.7 ( 4899.)

1t.4/11/
5.1/ 1/
34.5/13/
8.2/13/
43.3/ 3/
3.1/ 3/
24.6/ 2/
18.02

7.

24.

.69

24.2

11.

166 (85.)

«52
3.93
1764.5
5.07
.12

.09
<67
300.1%
.86
11.2%

504.
5.88
.988

«990
.961{ .957)
377.4/ 80.86
12.20
10.01

WITH TRAP

TEST WEIGHT 1814. KG( 4000. LBS)

ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)

DIESEL EM-465~F
ODOMETER 27040. KM(16802. MILES)

NOX HUMIDITY CORRECTION FACTOR .79
2 3 4
STABILIZED HOT TRANSIENT STABILIZED
716.3 (28.2) 716.3 (28.2) 716.3 (28.2)
589.3 (23.2) 589.3 (23.2) 589.3 (23.2)
3t.1 ( 88.0) 34.4 ( 94.0) 32.2 ( 90.0)
23806. 13834. 23813.
238.7 { 8428.) 137.7 ( 4861.) 238.1 ( 8407.)
7.2/1Y/ 7. 8.8/11/ 9. 7.1/11/ 7.
4.7/ t/ 5. 4.7/ v/ 5. 4.3/ %/ 4.
21.1/13/ 19, 26.5/13/ 24, 19.0/13/ 17.
6.8/13/ 6. 5.2/13/ 5. 4.9/13/ 4.
24.0/ 3/ .39 37.1/ 3/ .62 23.2/ 3/ .38
3.1/ 3/ .05 2.9/ 3/ .04 1.9/ 3/ .03
14.0/ 2/ 14, 24.0/ 2/ 24. 14.1/ 2/ 14,
.2/ 2/ 0. 1/ 2/ 0. .2/ 2/ 0.
34.1% 21.36 35.37
3. 4, 3.
13. 19. 13.
«34 .58 «35
i3.8 23.9 13.9
<139 (74.) .208 (88.) .140 (80.)
«37 34 «40
3.63 3.1% 3.55
1504.0 1466.7 1517.9
4.97 4.97 5.00
.12 «15 .11
.06 .06 .06
57 53 57
238.0 251.3 242.1
.79 «85 .80
8.89 9.38 9.05
868. 504. 868.
6.32 5.84 6.27
«992 «990 +991 »992
+965( .960)
375.8/ 80.87
12.11
9.21
3-BAG (4~BAG)
CARBON DIOXIDE G/KM 254.5 { 255.8)
FUEL CONSUMPTION L/ 100KM 9.51 { 9.55)
HYDROCARBONS (THC) G/KM .06 { «07)
CARBON MONOXIDE G/KM <58 ( «58)
OXIDES OF NITROGEN G/KM .82 ( »82)
PART I CULATES G/KM . 02% ( .021)



TEST NO. 611072 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=~5
TRANSMISSION A3

BAROMETER 735.08 MM HG(28.94 IN HG)
RELATIVE HUMIDITY 53. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(iN. H20)
BLOWER INLET P MM. H20(iIN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, B
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

€19

HC GRAMS/KM
CO GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT vVOL {SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 611072
BAROME TER MM HG 735.%
HUMIDITY G/KG 11.3

TEMPERATURE DEG C 25.6

FTP

- VEHICLE EMISSIONS RESULTS -16000 KM

PROJECT 05-5810-001

VEHICLE NO.6%
DATE 12/21/81
BAG CART NO.

DYNO NO.

DRY BULB TEMP. 25.6 DEG C(78.0 DEG f)

i / CVS NO. 3

2

ABS. HUMIDITY t1.3 GM/KG

i

COLD TRANSIENT

711.2 (28.0)
581.7 (22.9)
35.6 ( 96.0)

13877. 23816.
134.0 ( 4733.) 230.3 ( 81324}
16.7/11/ 17, 9.5/11/ 9.

6.0/ 1/ 6. 5.5/ 1/ 6.
31.0/13/ 29. 17.1/13/ 16,
1.4/13/ 1. 1.5/13/ 1.
43.6/ 3/ .75 25.0/ 3/ .41
2.9/ 3/ .04 2.6/ 3/ .04
22.0/ 2/ 22. 13.1/ 2/ 13,
.3/ 2/ 0. .2/ 2/ 0.
17.88 32.68
11, 4.
26. t4.
«70 37
21.7 12.9
.354 (84.) «250 (8%.)
-85 «55
4.13 3.7%
1725.8 1556.1
5.68 5.80
«26 .19
15 .09
71 «60
296.6 249.5
.98 .93
11.09 9.32
505. 868.
5.82 6.24
«976 .978 «979
«960( .9434)
364.3/ 77.42
12.06
10.18

2
STABIL!

711.2 (28

ZED

.0)

581.7 (22.9)
35.0 ( 95.0)

CARBON DIOXIDE
FUEL CONSUMPT{ON
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PART | CULATES

WiTH TRAP

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

EM~465-F

1814. KG( 4000. LBS)
9.7 KW( 13.0 HP)

ODOMETER 27092. KM(16834. MILES)

NOX HUMIDITY CORRECTION FACTOR 1.02

3
HOT TRANSIENT

711.2 (28

«0)

584.2 (23.0)
35,0 ( 95.0)

4

STABILIZED

711.2 (28.0)
584.2 (23.0)
33.9 { 93.0)

13868. 23824.
134.1 ( 4734.) 230.8 ( 8149.)
11.7/11/ 12, 9.2/1t/ 9.
5.5/ 1/ 6. 6.5/ 1/ 7.
25.4/%3/ 23. 17.3/13/ 16.
1.4/13/ 1. 1.4/13/ 1.
37.6/ 3/ .63 23.9/ 3/ .39
2.8/ 3/ .04 2.6/ 3/ .04
20.9/ 2/ 2%. 2.3/ 2/ 12.
i/ 2/ 0. .1/ 2/ 0.
21.04 34.28
6. 3.
2t. 14.
<59 35
20.8 12.2
-318 (85.) <213 (Bi.)
«50 .38
3.34 3.79
1454.3 1478.6
5.44 5.49
«23 .16
.09 .06
57 .61
250.6 238.%
.94 .88
9.36 8.90
505. 868.
5.80 6.2%
977 .978 979
«964( .948)
364.8/ 77.35
12.01
9.12
3-BAG (4-BAG)
G/KM 259.5 ( 256.2)
L/ 100KM 9.70 { 9.58)
G/KM .10 ( «09)
G/KM .61 ¢ «62)
G/KM .94 ( «93)
G/KM 036 ( .034)



FTP = VEHICLE EMISSIONS RESULTS -24000 KM W/0O TRAP
PROJECT 05-5810-001

TEST NO. 6115=1 RUN 1 VEHICLE NO.61 TEST WEIGHT 1814. KG( 4000. LBS)
VEHICLE MODEL 80 MERCEDES 300D DATE 1/20/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
ENGINE 3.0 L(183, CID) L=5 BAG CART NO. 1 / CVS NO. 3 DIESEL EM=465~F
TRANSMISSION A3 DYNO NO. 2 ODOMETER 35666. KM(22162. MILES)
BAROMETER 735.84 MM HG(28.97 IN HG) DRY BULB TEMP. 27.2 DEG C(81.0 DEG F)
RELATIVE HUMIDITY 52. PCT ABS. HUMIDITY 12.1 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.05
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABIL | ZED
BLOWER DIF P MM. H20(IN. H20) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0)
BLOWER INLET P MM. H20(IN. H20) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 36.1 ( 97.0) 36.7 ( 98.0) 36.7 ( 98.0) 37.2 ( 99.0)
BLOWER REVOLUTIONS 13831. 23795. 13845. 23700.
TOT FLOW STD. CU. METRES{SCF) 133.3 ( 4706.) 229.1 ( 8089.) 133.3 ( 4706.) 228.1 ( 8055.)
HC SAMPLE METER/RANGE/PPM 16.7/11/ 17. 1MM.1/11/7 11, 1.7/11/ 12, 10.9/711/7 11,
HC BCKGRD METER/RANGE/PPM 8.3/ 1/ 8. T2/ V4 7. 7.2/ V/ 7. 9.0/ 1/ 9.
CO SAMPLE METER/RANGE/PPM 28.8/13/ 26. 17.5/13/ 16. 23.9/13/ 22. 18.1/13/ 16.
CO BCKGRD METER/RANGE/PPM 1.5/13/ 1. 1.5/13/ 1. . 2.0/13/ 2. 1.7/13/ 2.
C02 SAMPLE METER/RANGE/PCT 44.3/ 3/ .76 25.2/ 3/ .41 36.4/7 3/ 61 24.3/ 3/ .40
C02 BCKGRD METER/RANGE/PCT 2.7/ 3/ .04 2.8/ 3/ .04 2.6/ 3/ .04 2.5/ 3/ .04
NOX SAMPLE METER/RANGE/PPM 23.4/ 2/ 23. 13.7/ 2/ 14, 21.6/ 2/ 22. 13.4/ 2/ 13.
NOX BCKGRD METER/RANGE/PPM 4/ 2/ 0. 4/ 2/ 0. 4/ 2/ 0. 4/ 2/ 0.
DILUTION FACTOR 17.57 32.39 21.80 33.66
HC CONCENTRATION PPM 9. 4. 5e 2.
? CO CONCENTRATION PPM 24, 14. 20. 15.
z CO2 CONCENTRATION PCT 72 37 57 +«36
NOX CONCENTRATION PPM 23.0 13.3 21.2 13.0
FILTER WT. MG (EFFICIENCY, %) 2.937 (98.) 2.417 (98.) 2.532 (98.) 2.350 (98.)
HC MASS GRAMS «68 <55 37 «28
CO MASS GRAMS 3.78 3.79 3.03 3.87
C02 MASS GRAMS 1755.2 1550.1 1399.1 1496.7
NOX MASS GRAMS 6.14 6.11 5.66 5.94
PARTICULATE MASS GRAMS 1.81 1.49 1.56 1.46
HC GRAMS/KM .12 .09 .06 .04
CO GRAMS/KM 64 59 «51 61
C02 GRAMS/KM 299.5 242.7 237.6 235.8
NOX GRAMS/KM 1.05 +«96 «96 .94
FUEL CONSUMPTION BY CB L/100KM 11.19 9.07 8.87 8.81
RUN TIME SECONDS 504. 867. 505 . 867 .
MEASURED DI STANCE KM 5.86 6439 5.89 6+35
SCF, DRY 976 «978 «980 <978 «979 «980
DFC, WET (DRY) «960( .944) «964( .948)
TOT VOL (SCM) / SAM BLR (SCM) 362.3/ 76.50 361.4/ 76.45
KM (MEASURED) 1225 12.24
FUEL CONSUMPTION L/100KM 10.09 8.84
COMPOSITE RESULTS 3=-BAG (4-BAG)
TEST NUMBER 6115=1 CARBON DIOXIDE G/KM 253.0 ( 251.0)
BAROMETER MM HG 735.8 FUEL CONSUMPTION L/100KM 9.46 ( 9.38)
HUMIDITY G/KG 12.1 HYDROCARBONS (THC) G/KM «09 ( «07)
TEMPERATURE DEG C 27.2 CARBON MONOX IDE G/KM «58 ( «59)
OXIDES OF NITROGEN G/KM «98 ( «97)
PARTICULATES G/KM .258 « .257)



TEST NO. 6115-2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSM]SSION A3

BAROMETER 738.12 MM HG(29.06 IN HG)
RELATIVE HUMIDITY 57. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DiF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRAT{ON PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

ST-9

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)
TOT voL (SCM) / SAM BLR (sSCM)

KM (MEASURED)
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6115=-2
BAROMETER MM HG T738.1
HUMIDITY G/KG 12.0

TEMPERATURE DEG C 25.6

FTP

- VEHICLE EMISSIONS RESULTS -24000 KM W/0 TRAP
PROJECT 05-5810-001
VEHICLE NO.61 TEST WEIGHT 1814. KG{ 4000. LBS)
DATE 1/21/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
BAG CART NO. 1 / CVS NO. 3 DJESEL EM-465-F
DYNO NO. 2 ODOMETER 35697. KM(22181. MI|LES)
DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)
ABS. HUMIDITY 12.0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.04
1 2 3 4
COLD TRANSIENT STABIL}ZED HOT TRANSJENT STABIL)ZED
711.2 (28.0) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
36.1 ( 97.0) 36.1 ( 97.0) 36.1 ( 97.0) 36.1 ( 97.0)
13827. 23801. 13849. 23800.
133,7 ( 4720.) 230.1 ( B1254) 133.9 ( 4728.) 230.1 ( 8125.)
14.9/11/ 15. 11.5/11/ 12, 12.6/11/ 13, 11.4/11/ 11.
8.0/ 1/ 8. 7.5/ 1/ 8. 7.5/ 1/ 8. 8.0/ 1/ 8.
32.0/13/ 29. 21.5/13/ 20. 27.3/13/ 25. 19.3/13/ 18.
4.8/13/ 4. 5.4/13/ 5. 4.9/13/ 4. 3.8/13/ 3.
44.6/ 3/ .76 25.6/ 3/ .42 38.9/ 3/ .66 24.5/ 3/ .40
3.1/ 3/ 05 3.3/ 3/ .05 3.4/ 3/ .05 2.9/ 3/ .04
22.3/ 2/ 22. 13.0/ 2/ 13. 21.3/ 2/ 21. 12.6/ 2/ 13.
6/ 2/ LIS 6/ 2/ 1. 5/ 2/ 1. o7/ 2/ 1.
17.44 31.82 20.27 33435
7. 4. 5. 4.
25. 14. 20. 14,
$72 «37 «61 «36
21.7 12.4 20.8 11.9
2.784 (99.) 2.505 (98.) 2.625 (99.) 2.407 (98.)
56 57 «42 «48
3.81 3.87 3.14 3.71
1760.4 1555.0 1490.0 1499,2
5.80 5.70 5457 5.48
1.72 1.55 1.63 1.54
.10 .09 .07 .08
«66 63 «54 «59
305.5 251.5 255.7 240.2
1.01 .92 .96 .88
11.41 9.40 9.55 8.98
504. 868. 505. 867.
5.76 6.18 5.83 6.24
975 «977 +978 <976 «977 «978
«959( .942) .963( .945)
363.8/ 76.81 364.0/ 76.83
11.94 12.07
10.37 9.25
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 263.9 ( 260.5)
FUEL CONSUMPTION L/100KM 9.86 ( 9.74)
HYDROCARBONS (THC) G/KM .09 ( .08)
CARBON MONOX|DE G/KM «61 ( «60)
OXIDES OF NITROGEN G/KM «95 ( .94)
PARTJCULATES G/KM +268 ( 267



TEST NO. 611572 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSMISSJON A3

BAROMETER 736.35 MM HG(28.99 IN HG)
RELATIVE HUMIDITY 65. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

9T-2

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D}STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL. CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 611572
BAROMETER MM HG 736.3
HUMIDITY G/KG 11.8

TEMPERATURE DEG C 22.8

FTP

= VEHICLE EMJSSIONS RESULTS =24000 KM

‘PROJECT 05-5810-001

VEHICLE NO.61

WITH TRAP

TEST WEJGHT 1814. KG( 4000. LBS)

DATE 1/19/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 H
BAG CART NO. 1"/ CVS NO. 3 DIESEL EM=-465-F
DYNO NO. 2 ODOMETER 35628. KM(22138. MILES)
DRY BULB TEMP. 22.8 DEG C{73.0 DEG F)
ABS. HUMIDITY 11.8 GM/KG NOX HUMIDITY CORRECTION FACTOR 1
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIJENT STABIL1ZED
711.2 (28.0) 711.2 (28,0) 711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
35.6 ( 96.0) 36.7 { 98.0) 39.4 (103.0) 37.8 (100.0)
13862. 23789. 13852. 23785,
134.1 ( 4734.) 229.7 ( 8111.4) 133.0 ( 4697.) 229.3 ( B097.)
13.3/11/ 13, 8.9/11/ 9. 10.7/11/ 11, 9.2/11/ 9.
7.2/ 1/ 7 6.6/ 1/ 7. 7.3/ 1/ 7 7.3/ 1/ 7.
30.4/13/ 28. 19.4/13/ 18. 24.3/13/ 22. 18.1/13/ 16.
2.6/13/ 2. 2.6/13/ 2. 2.1/13/ 2. 2.0/13/ 2.
43.7/ 3/ 75 25.1/ 3/ 41 37.5/ 3/ 63 24.7/ 3/ .40
3.1/ 3/ <05 3.3/ 3/ .05 2.7/ 3/ .04 3.1/ 3/ .05
22.6/ 2/ 23. 12.8/ 2/ 13. 22.1/ 2/ 22. 13.4/ 2/ 13.
3/ 2/ 0. 3/ 2/ 0. 2/ 2/ 0. 37 2/ 0.
17.84 32.53 21.1 33.10
6. 2' 4. 2.
25. 15. 20. 14.
<70 +36 .59 «36
22.3 12.5 21.9 13.1
170 (79.) 119 (66.) «106 (70.) <120 (71.)
«50 «33 »29 .28
3.87 3.99 3.05 3.81
1723.6 1515.4 1442.1 1496.1
5.92 5.69 5.77 5495
13 .10 .09 10
.09 .05 .05 <05
«67 .64 «52 «61
297.2 242.4 247.9 239.8
1.02 » 91 - 99 «95
11.10 9.06 9.26 8.96
505. 867. 505. 867.
5.80 6.25 5.82 . 6.24
972 «974 «975 «973 «974 «975
«960( .940) «963( .943)
363.8/ 77.31 36243/ 77.23
12.05 12.06
10.04 9.10
3=-BAG (4
CARBON D]OXIDE G/KM 255.2 (2
FUEL CONSUMPTION L/100KM 9.54 (
HYDROCARBONS (THC) G/KM <06 (
CARBON MONOXIDE G/KM «61 (
OXIDES OF NITROGEN G/KM «96 (
PARTJCULATES G/KM 017 (

P)

.04

-BAG)
54.5)
9.51)
«06)
«60)
«97)
.017)



FTP

PROJECT 05-5810-001

TEST NO. 6115T1 RUN 1 VEHICLE NO.6
VEH|CLE MODEL 80 MERCEDES 300D DATE 1/18
ENGINE 3.0 L(183. CID) L=-5 BAG CART NO.
TRANSMISSION A3 DYNO NO.

BAROMETER 737.11 MM HG(29.02 N HG)
RELATIVE HUMIDITY 41. PCT ABS. HUMIDIT
BAG RESULTS

BAG NUMBER i

DESCRIPTION COLD TRANSIENT

BLOWER DIF P MM. H20(IN. H20) 711.2 (28.0)

BLOWER INLET P MM. H20(IN. H20) 584.2 (23.0) 584.2 (23.0)
BLOWER INLET TEMP. DEG. C{(DEG. F) 36.1 ( 97.0) 34.4 ( 94.0)
BLOWER REVOLUTIONS 13839. 23789,
TOT FLOW STD. CU. METRES(SCF) 133.6 ( 4718.) 230.4 ( 8135.)
HC SAMPLE METER/RANGE/PPM 11.0/11/ 11, 6.5/11/ 6
HC BCKGRD METER/RANGE/PPM 5.5/ 1/ 6. 5.0/ 1/ 5.
CO SAMPLE METER/RANGE/PPM 30.7/13/ 28. 16.6/13/ 15,
CO BCKGRD METER/RANGE/PPM 1.2/13/ 1. «1/13/ 0,
C02 SAMPLE METER/RANGE/PCT 45.6/ 3/ .78 2542/ 3/ .41
C02 BCKGRD METER/RANGE/PCT 2.7/ 3/ .04 2.7/ 3/ .04
NOX SAMPLE METER/RANGE/PPM 24.5/ 2/ 25. 14.7/ 2/ 15.
NOX BCKGRD METER/RANGE/PPM 3/ 2/ 0. 3/ 2/ 0.
DILUTION FACTOR 17.03 32.43
o HC CONCENTRATION PPM 6. 2.
i CO CONCENTRATION PPM 26, 15,
: CO02 CONCENTRATION PCT .74 «37
NOX CONCENTRATION PPM 24.2 14.4
FILTER WT. MG (EFFICIENCY, %) «467 (89.) «300 (77.)
HC MASS GRAMS 45 22
CO MASS GRAMS 4.11 3.93
C02 MASS GRAMS 1820.3 1565.1
NOX MASS GRAMS 5.44 5.58
PARTICULATE MASS GRAMS 32 .24
HC GRAMS/KM .08 .03
CO GRAMS/KM «72 «63
C02 GRAMS/KM 31645 250.5
NOX GRAMS/KM <95 .89
FUEL CONSUMPTION BY CB L/100KM 11.82 9.36
RUN TIME SECONDS 504. 867.
MEASURED DISTANCE KM 5.75 6.25
SCF, DRY «980 .982 .983
DFC, WET «(DRY) «959( .946)
TOT VOL (SCM) / SAM BLR (SCM) 364.0/ 77.97
KM (MEASURED) 12.00
FUEL. CONSUMPTION L/100KM 10.54

COMPOSITE RESULTS

TEST NUMBER 6115T1
BAROMETER MM HG 737.1
HUMIDITY G/KG 6.5
TEMPERATURE DEG C 21.1

1
/82

1 /7 CVS NO. 3

2

Y 6.5 GM/KG

2
STABIL!

= VEHICLE EMIJSSIONS RESULTS =24000 KM

DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)

ZED

711.2 {(28.0)

WITH TRAP

TEST WEIGHT

ACTUAL ROAD LOAD

DIESEL

EM=-465-F

1814. KG( 4000. LBS)

9.7 KW( 13.0 HP)

ODOMETER 35472. KM(22041. MILES)

CARBON DI1OXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

NOX HUMID])TY CORRECTION FACTOR .88
3 4

HOT TRANSIENT STABILIZED

711.2 (28.0) 711.2 (28.0)

584.2 (23.0) 584.2 (23.0)

36.7 ( 98.0) 35.0 ( 95.0)
13850. 23781,

133.6 ( 4718.) 230.0 ( 8122.)
9.2/11/ 9. T.2/11/ 7.
5.0/ 1/ Se 4.9/ v/ Se

30.9/13/ 28. 21.3/13/ 19.
8.4/13/ 8. 6.6/13/ 6.

38.7/ 3/ .65 24.9/ 3/ .41
2.7/ 3/ .04 2.5/ 3/ .04

23.1/ 2/ 23. 14.0/ 2/ 14,

l3/ 2/ 0. .5/ 2/ 1.
20.39 32.81
4. 2.
21. 13.
<61 37
22.8 13.5
«343 (90.) «267 (86.)
<34 33
3.20 3.56
1502.9 1553.1
5.13 5.23
«23 .19
.06 «05
.55 .57
259.6 248.7
.89 .84
9.69 9.29
505. 867.
5.79 6.25
.981 982 «983
«963( .950)
363.6/ 77.68
12.03
9.48
3-BAG (4=-BAG)
G/KM 266 .6 ( 266.0)
L/100KM 9.96 ( 9.94)
G/KM .05 ( «06)
G/KM «63 ( «61)
G/KM «90 ( «89)
G/KM 042 ( .040)



TEST NO. 6120-1 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L-5
TRANSMLSSLON A3

BAROMETER 748.03 MM HG(29.45 IN HG)
RELATLVE HUMIDITY 19. PCT )
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(LN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTILONS

TOT FLOW STD. CU. METRES({SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
€02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTLION FACTOR

HC CONCENTRATLON PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATLON PPM

FILTER WT. MG (EFFLCIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTLCULATE MASS GRAMS

8T-D

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTLON BY CB L/100KM

RUN TIME SECONDS
MEASURED DLSTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6120-1
BAROMETER MM HG 748.0
HUMIDLTY G/KG 3.1

TEMPERATURE DEG C 22.2

FTP

COLD TRANSIENT

711.2 (28.0)
584.2 (23.0)

42.6/ 3/ 13
26.8/ 2/ 27.

= VEHICLE EMISSLONS RESULTS -32000 KM
PROJECT 05-5810-001

VEHICLE NO.61

DATE 2/10/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2

DRY BULB TEMP. 22.2 DEG C(72.0 DEG F)
ABS. HUMIDITY 3.1 GM/KG

1 2
STABILILZED

711.2 (28.0)
584.2 (23.0)

28.3 ( 83.0) 32.2 ( 90.0)

13836. 23831.
138.8 ( 4901.) 236.5 ( 8350.)
11.9211/ 12, 8.5/11/ 8.

5.4/ 1/ 5. 5.3/ 1/ S5e
27.6/13/ 25. 16.7/13/ 15,
2.2/13/ 2. 19713/ 2.

24.1/ 3/ 39
2.4/ 3/ .04
15.6/ 2/ 16.

2.6/ 3/ .04

2/ 2/ 0. o2/ 2/ 0.
18.36 33.98
e 3.
23. 13.
«69 <36
26.6 15.4
2.356 (99.) 2.198 (98.)
.54 .45
3.7 3.66
1750.1 1543.0
5.65 5.58
1.50 1.40
.09 .07
.64 <59
303.3 246.5
.98 .89
11.33 9.21
504. 868.
5.77 6.26
987 989 +990

«961( .956)
375.3/ 79.58

W/0 TRAP

TEST WEIGHT 1814. KG{ 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
DLESEL EM=465-F

ODOMETER 44160. KM(27440. MILES)

NOX HUMIDITY CORRECTION FACTOR «80

3 4
HOT TRANSIENT STABIL LZED

711.2 (28.0)
584.2 (23.0)
31.1 ( 88.0)

711.2 (28.0)
584.2 (23.0)
32.2 ( 90.0)

13849. 23812.
137.8 ( 4865.) 236.3 ( 8344.)
9.0/11/ 9. 8.1/11/ 8.
5.3/ 1/ 5 6.2/ 1/ 6.
21.2/13/ 19. 15.8/13/ 14.
1.4/13/ 1. 1.4/13/ 1.

37.0/ 3/ .62
3.0/ 3/ .05
26.0/ 2/ 26.

23.9/ 3/ .39
3.0/ 3/ <05
15.5/ 2/ 16.

.8/ 2/ 1. o1/ 2/ 1.
21.44 34.29
4. 2.
18. 13.
«58 34
25.2 14.8
2.143 (99.) 2.004 (99.)
«32 «29
2.85 3.55
1459.5 1487.9
5.32 5.36
1.36 1.30
«05 «05
«49 «57
250.3 23647
<91 «85
9.34 8.84
504. 868.
5.83 6.29
.988 «990 «990

«964( .959)
374.1/ 79.57

12.03 12.12
10.23 9.08

3-BAG (4-BAG)

CARBON DIOXIDE G/KM 259.3 ( 256.4)

FUEL CONSUMPTILON L/100KM 9.69 { 9.58)

HYDROCARBONS (THC) G/KM «07 ( «06)

CARBON MONOXIDE G/KM «57 ( «56)

OXIDES OF- NLTROGEN G/KM «92 ( «90)

PARTLCULATES G/KM «233 ( .229)



TEST NO. 6120~2 RUN 1
VEHLCLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSMLSSLON A3

BAROMETER 749.05 MM HG(29.49 IN HG)
RELATLIVE HUMIDLTY 30. PCT
BAG RESULTS

6T-D

BAG NUMBER
DESCRIPTION

BLOWER DLF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTLONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTLON FACTOR

HC CONCENTRATLON PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATLON PPM

FILTER WT. MG (EFFICLENCY, %)
HC MASS GRAMS

CO MASS ‘GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DILSTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTLON L/100KM

COMPOSLTE RESULTS

TEST NUMBER 6120-2
BAROMETER MM HG 749.0
HUMIDITY G/KG 5.9

TEMPERATURE DEG C 25.0

FTP

= VEHICLE EMILSSIONS RESULTS =32000 KM

PROJECT 05-5810-001

VEHICLE NO.61

DATE 2/11/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2
DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
ABS. HUMIDLTY 5.9 GM/KG
1 2
COLD TRANSLENT STABILLZED
711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0)
34.4 ( 94.0) 33.9 ( 93.0)
13854. 23832.
136.9 ( 4832.) 235.7 ( 8322.)
13.0/11/ 13, 8.2/11/ 8.
4.6/ 1/ 5 5.0/ 1/ 5.
28.8/13/ 26. 17.1/713/ 16,
1.8/13/ 2. 1.9/13/ 2.
44.2/7 3/ .76 25.0/ 3/ .41
2.6/ 3/ .04 2.9/ 3/ .04
25.9/ 2/ 26. 15.1/ 2/ 15.
1.0/ 2/ Te 9/ 2/ Te
17.62 32.69
9. 3.
24. 14,
72 «36
25.0 14.2
2.675 (99.) 24235 (98.)
.68 «45
3.87 3.74
1801.4 1573.2
5.64 5.54
1.69 1.41
12 .07
.67 .58
311.1 244 .1
'97 ‘86
11.62 9.12
505. 868.
5.79 6.45
.983 +985 . 987
«960( .951)
372.5/ 79.27
12.24
10.31

W/0 TRAP

TEST WELGHT

ACTUAL ROAD LOAD

D1ESEL

EM=-465-F
ODOMETER 44186. KM{27456.

1814. KG( 4000. LBS)

9.7 KW( 13.0 HP)

MILES)

NOX HUMIDLTY CORRECTLON FACTOR 86

3

HOT TRANSLENT

711.2 (28.0)
584.2 (23.0)
34.4 ( 94.0)

13829.

136.6 ( 4824.)

9.0/11/
5.0/ 1/
22.8/13/
1.9/13/
38.0/ 3/
2.7/ 3/
24.9/ 2/
6/ 2/
20.82

4.

19.

«60

24.3
2,427 (9
.33
2.98
1504.2
5.49

1.52

.06
51
256.7
.94
9.59

504.
5.86
.984

CARBON DIOXIDE
FUEL CONSUMPTLON
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PART LCULATES

9.)

986

4

STABILLZED

711.2 (28.0)
584.2 (23.0)
33.3 ( 92.0)

23849.

23641 ( B337.)

8.3/11/
16.8/13/
1.9/13/
24.2/ 3/
2.6/ 3/
14.1/ 2/
33.84

2.

13.

«36

13.6

8.
6-

15.

2.

«39
004
14.

1.

2.190 (98.)

«33
3.67
1535.2
5.31
1.4

.05
«58
243.4
.84
9.09

869.
6.31
987

«964( .954)
37247/ 79.22

12.17
9.33

G/KM
L/100KM
G/KM
G/KM
G/KM
G/KM

3-BAG
261.2
9.76
.08
«58
«90
«245



TEST NO. 6120T1 RUN ]
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSMLISSION A3

BAROMETER 741.93 MM HG(29,21 IN HG)
RELATLVE HUMIDITY 16. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTLONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTLON FACTOR

HC CONCENTRATION PPM

CO CONCENTRATLON PPM

CO02 CONCENTRATLON PCT

NOX CONCENTRATLON PPM

FILTER WT. MG (EFFICLENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTLCULATE MASS GRAMS

0Z-o

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTLION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSLTE RESULTS
TEST NUMBER 6120T1
BAROMETER MM HG 741.9
HUMIDILTY G/KG 2.7
TEMPERATURE DEG C 22.2

FTP

COLD TRANSLENT
711.2 (28.0)
584.2 (23.0)

135.7 ( 4793.)
15.4/11/ 15.

=~ VEHICLE EMISSIONS RESULTS =32000 KM
PROJECT 05-5810-001

VEHICLE NO.61

DATE 2/ 8/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2

DRY BULB TEMP. 22.2 DEG C(72.0 DEG F)
ABS. HUMIDITY 2.7 GM/KG

1 2
STABILLZED

711.2 (28.0)
584.2 (23.0)
34.4 ( 94.0)
23804.
233.4 ( B243.)
11.411/ 11,

35.0 ( 95.0)
13857.

9.4/ 1/ 9. 8.1/ 1/ 8.
28.7/13/ 26. 17.5/13/ 16.
2.5/13/ 2. 2.3/13/ 2.
43.8/ 3/ .75 24.6/ 3/ .40
3.0/ 3/ .05 2.8/ 3/ .04
25.2/ 2/ 25. 15.1/ 2/ 15.
.4/ 2/ o. '4/ 2/ O.
17.80 33.22
7. 4.
24. 14.
71 <36
24.8 14.7
«192 (85.) «152 (79.)
«51 .48
3.75 3.72
1753.5 1534.8
5.10 5.20
13 o1
.09 .08
.64 <59
301.3 243.2
.88 .82
11.25 9.09
505. 867.
5.82 6.31
.988 «990 991

2 960( .955)
369.2/ 79.36

WITH TRAP

TEST WELGHT 1814. KG( 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
DLESEL EM-465~F

ODOMETER 43979. KM(27327. MILLES)

NOX HUMIDITY CORRECTION FACTOR 79

3 4
HOT TRANSLENT STABILL LZED

711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0)
36.1 ( 97.0) 36.1 ( 97.0)
13856. 23834.
135.5 ( 4784.) 233.1 ( 8229.)
11.7/11/ 12, 10.5/11/ 10.

8.1/ 1/ 8. 9.5/ 1/ 10.
22.3/13/ 20. 18.2/13/ 17.
1.7/13/ 2. 3.5/13/ 3.

36.5/ 3/ 61
2.5/ 3/ .04
24.0/ 2/ 24.

23.8/ 3/ .39
2.5/ 3/ .04
14.9/ 2/ 15.

7/ 2/ 1. 4/ 2/ 0.
21.74 34.41
4. 1.
i9. 13.
.58 35
23.3 14.5
«170 (72.) «.125 (74.)
<31 17
2.92 3.60
1430.5 1492.1
4.78 5.12
.14 «10
<05 .03
<50 «57
244.0 236.4
.82 «81
9.11 8.83
505. 868 .
5.86 6.31
.989 <991 «991

+965( .960)
368.5/ 79.36

12.13 1217
10.13 8.97

3=BAG (4-BAG)

CARBON DIJOXIDE G/KM 255.4 ( 253.4)

FUEL CONSUMPTLON L/100KM 9.54 ( 9.47)

HYDROCARBONS (THC) G/KM 07 ( «06)

CARBON MONOXIDE G/KM 58 ( «57)

OXIDES OF NLITROGEN G/KM «83 ( «83)

PARTILCULATES G/KM 021 ( .020)



TEST NO. 612072 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSMISSLION A3

BAROMETER 748.79 MM HG(29.48 IN HG)
RELATIVE HUMLDITY 24. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTLON

BLOWER DLF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTLONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DLLUTLON FACTOR

HC CONCENTRATLON PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATLON PPM

FILTER WT. MG (EFFLCLENCY, )
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTLCULATE MASS GRAMS

TZ-9

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTLON BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

KM (MEASURED)
FUEL CONSUMPTLON L/100KM

COMPOSITE RESULTS

TEST NUMBER 612072
BAROMETER MM HG 748.8
HUMIDITY G/KG 3.9

TEMPERATURE DEG C 21.7

FTP

- VEHICLE EMISSLONS RESULTS =32000 KM WLTH TRAP
PROJECT 05-5810-001

VEHICLE NO.61

DATE
BAG CART
DYNO NO.

DRY BULB TEMP. 21.7 DEG C(71.0 DEG F)

2/ 9
NO.

/82

1 / CVS NO. 3

2

TEST WELGHT 1814. KG( 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)

DIESEL EM=-465-F
ODOMETER 44086. KM(27394., MILES)

ABS. HUMIDITY 3.9 GM/KG NOX HUMIDLTY CORRECTLON FACTOR «82
i 2 3 4
COLD TRANSLENT STABILI1ZED HOT TRANSIENT STABILIZED
711.2 (28.0) 711.2 (28.0) 71142 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
29.4 ( 85.0) 30.6 ( 87.0) 35.6 ( 96.0) 35.0 { 95.0)
13837, 23815, 13876. 23811.
138.4 ( 4888.) 237.5 ( 8387.) 136.9 ( 4834.) 235.1 ( 8303.)
14.7/11/ 15, T.1/11/ 7o 7.9/11/ 8. 6.7/11/ 7.
7.5/ 1/ 8. 4.0/ 1/ 4. 4.0/ 1/ 4. 4.4/ t/ 4.
27.9/13/ 26. 15.1/13/ 14, 21.2/13/ 19, 13.9/13/ 13,
«8/13/ 1e «5/13/ 0. 1713/ 0. 1/13/ 0.
43.0/ 3/ .73 24,1/ 3/ 39 36.9/ 3/ .62 23.2/ 3/ .38
2.7/ 3/ .04 2.2/ 3/ .03 2.5/ 3/ .04 - 2.3/ 3/ .04
25.1/ 2/ 25. 15.1/ 2/ 15. 25.6/ 2/ 26, 15.1/ 2/ 15,
1/ 2/ 0. 1/ 2/ 0. 5/ 2/ 1. 4/ 2/ 0.
18.16 34.01 21.50 35.42
8. 3. 4. 2.
24. 13. 19. 12.
«69 «36 .58 .34
25.0 15.0 25.1 14.7
«267 (B6.) «152 (77.) <248 (83.) «270 (86.)
+61 .44 °32 32
3,92 3.61 3.00 3.37
1761.1 1562.8 1464.0 1473.5
5.41 5.57 5.37 5.40
.19 12 .19 «20
.11 .07 .05 .05
.68 «58 .51 .54
303.2 252.2 249.5 235.1
.93 »90 .92 .86
11.33 9.42 9.32 8.78
504. 868, 506. 867.
5.81 6.20 5.87 6.27
985 987 .989 .987 .988 «989
«961( .954) «»965( .958)
376.0/ 79.43 372.1/ 79.42
12.00 12.14
10.35 9.04
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 262.1 ( 257.0)
FUEL CONSUMPTION L/100KM 9.79 ( 9.60)
HYDROCARBONS (THC) G/KM .07 ( «07)
CARBON MONOXILDE G/KM .58 ( «57)
OXIDES OF NLTROGEN G/KM «91 ( «90)
PARTICULATES G/KM .026 ( .029)



FTP - VEHICLE EMISSIONS RESULTS =40000 KM W/OUT TRAP
PROJECT 05-5810-001

TEST NO.  6125-1 RUN 1 VEHICLE NO.61 TEST WEIGHT 1814..KG( 4000+ LBS)
VEHICLE MODEL 80 MERCEDES 300D DATE 3/ 3/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
ENGINE 3.0 L(183. CID) L=5 BAG CART NO. 1 / CVS NO. 3 DIESEL  EM-465-F
TRANSMISSION A3 DYNO NO. 2 ODOMETER 52608. KM(32689. MILES)
BAROMETER 734.31 MM HG(28.91 IN HG) DRY BULB TEMP. 23.9 DEG C(75.0 DEG F)

RELATIVE HUMIDITY 48. PCT ABS. HUMIDITY 9.2 GM/KG NOX HUMIDITY CORRECTION FACTOR .95
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABIL1ZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM. H20(IN. H20) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0) 711.2 (28.0)
BLOWER INLET P MM. H20(IN. H20) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0) 584.2 (23.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 35.6 ( 96.0) 35.6 ( 96.0) 3641 ( 97.0) 35.0 ( 95.0)
BLOWER REVOLUTIONS 13859. 23826. 13840. 23832.
TOT FLOW STD. CU. METRES(SCF) 133.8 ( 4723.) 230.0 ( 8121.) 133.5 ( 4713.) 230.2 ( 8130.)
HC SAMPLE METER/RANGE/PPM 17.1/11/ 17, 11.0/11/ 11, 11.4/11/ 11 10.9/11/ 11.
HC BCKGRD METER/RANGE/PPM 8.0/ 1/ 8. 7.2/ 1/ 1. 7.2/ 17 1. 5.8/ 1/ 6.
CO SAMPLE METER/RANGE/PPM 27.4/13/ 25. 15.0/13/ 14, 20.5/13/ 19. 14.9/13/ 14.
CO  BCKGRD METER/RANGE/PPM J7/13/ 1. 1713/ 0. 1713/ 0. .3/13/ 0.
CO2 SAMPLE METER/RANGE/PCT 44.9/ 3/ .77 25.4/ 3/ 41 38.2/ 3/ .64 24.6/ 3/ .40
CO2 BCKGRD METER/RANGE/PCT 2.9/ 3/ .04 2.9/ 3/ .04 3.0/ 3/ .05 3.1/ 3/ .05
NOX SAMPLE METER/RANGE/PPM 24.4/ 2/ 24. 13.9/ 2/ 14. 22.8/ 2/ 23. 13.4/ 2/ 13,
NOX BCKGRD METER/RANGE/PPM .5/.2/ 1. 5/ 2/ 1. 57 2/ 1. .5/ 2/ 1.
DILUTION FACTOR 17.32 32.14 20.70 33.25
HC CONCENTRATION PPM 10, 4. 5. 5.
CO CONCENTRATION PPM 24. 13. 18. 13,
Q@ €02 CONCENTRATION PCT .73 .37 . .60 .35
n> NOX CONCENTRATION PPM 23.9 13.4 22.3 12.9
N FILTER WT. MG (EFFICIENCY, %) 3.152 (99.) 2.312 (98.) 2.421 (99.) 2.090 (98.)
HC MASS GRAMS .74 .53 .35 .70
CO  MASS GRAMS 3.70 3.53 2.81 3.47
CO2 MASS GRAMS 1782.6 1564.7 1467.8 1494.8
NOX MASS GRAMS 5.83 5.62 5.43 5.42
PARTICULATE MASS GRAMS 1.95 1.46 1.50 1.33
HC GRAMS/KM 13 .08 .06 11
CO  GRAMS/KM .63 .56 .48 .55
CO2 GRAMS/KM 303.7 248.0 250.9 235.7
NOX GRAMS/KM .99 .89 .93 .85
FUEL CONSUMPTION BY CB L/100KM 11.35 9.27 9.37 8.81
RUN TIME SECONDS 505. 868. 504 . 868.
MEASURED DISTANCE KM .5.87 6.31 5.85 6.34
SCF, DRY .977 979 .981 <979 .980 .981
DFC, WET (DRY) .959( .944) 963( .948)
TOT VOL (SCM) / SAM BLR (SCM) 363.8/ 77.56 363.7/ 77.53
KM (MEASURED) 12.18 12.19
FUEL CONSUMPTION L/100KM 10.27 9.08
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMBER 6125-1 CARBON D10XIDE G/KM 260.3 ( 256.7)
BAROMETER MM HG 734.3 FUEL CONSUMPTION  L/100KM 9.73 ( 9.59)
HUMIDITY G/KG 9.2 HYDROCARBONS (THC) G/KM .09 ( .09)
TEMPERATURE DEG C  23.9 CARBON MONOX I DE G/KM .55 (  .55)
OXIDES OF NITROGEN G/KM .92 «C  .91)
PARTICULATES G/KM .259 ¢ .253)



TEST NO. 6125~2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L-5
TRANSMISSION A3

BAROMETER 732.79 MM HG(28.85 IN HG)

RELATIVE HUMIDITY 53. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20CIN. H20)

BLOWER
BLOWER
BLOWER REVOLUTIONS

INLET P MM. H20(IN.

H20)

INLET TEMP. DEG. C(DEG. F)

TOT FLOW STD. CU. METRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WT. MG (EFFICIENCY,
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PART I CULATE MASS GRAMS

£C-D

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/1

RUN TIME
MEASURED DI STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

KM (MEASURED)

%)

00KM

SECONDS

FUEL CONSUMPT{ON L/100KM

COMPOSITE RESULTS
TEST NUMBER
BAROMETER
HUMIDITY
TEMPERATURE

6125-2
732.8
10.9
25.0

MM HG
G/KG
DEG C

FTP

711.2 (28.0)
584.2 (23.0)
36.1 ( 97.0)
13872.
133.4 ( 4710.

)

711.2 (28.0)
584.2 (23.0)
35.0 ( 95.0)
23821.
229.5 ( 8103.)

13856,

711.2 (28,0)
584.2 (23.0)
35.0 ( 95.0)

133.5 ( 4713.)

~ VEHICLE EMISS!ONS RESULTS -40000 KM W/OUT TRAP
PROJECT 05-5810-001
VEHICLE NO.61 TEST WEIGHT 1814. KG( 4000. LBS)
DATE 3/ 4/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
BAG CART NO. 1 / CVS NO. 3 DIESEL EM-465-F
DYNO NO. 2 ODOMETER 38111. KM(23681. MILES)
DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
ABS. HUMIDITY 10.9 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.00
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABIL1ZED

711.2 (28.0)
584.2 (23.0)
35.0 ( 95.0)
23817.
229.4 ( 8102.)

15.6/11/ 16. 11.0/11/7 11, 11.4/11/ 11, 10.3/11/ 10.
7.6/ 1/ 8. 6.5/ 1/ 7. 6.5/ 1/ 7. 6.6/ 1/ 7.
28.8/13/ 26. 17.5/13/ 16, 22.8/13/ 21. 17.8/13/ 16.
1.2/13/ 1. 1.0/13/ Te 1.0/13/ 1e 2.2/13/ 2.
44.5/ 3/ .76 26.0/ 3/ .43 37.7/ 3/ .64 24.4/ 3/ .40
2.6/ 3/ .04 2.7/ 3/ .04 2.3/ 3/ .04 2.6/ 3/ .04
24.1/ 27 24, 4.8/ 2/ 15, 23.2/ 2/ 23. 13.9/ 2/ 14.
7/ 2/ 1. 6/ 2/ 1. .8/ 2/ 1e -8/ 2/ 1.
17.49 31.33 20.99 33.52
8. 5. 5. 4.
25, 15. 19. 14.
°72 «39 .60 - 36
23.4 14.2 22.4 131
2.598 (98.) 2.292 (99.) 2.399 (99.) 2.200 (98.)
«65 «63 «40 «52
3.82 3.91 3.01 3.7
1769.6 1618.0 1470.4 1506.4
6.01 6.27 5.75 5.79
1.58 1.44 1.50 1.39
'11 .10 .07 .08
«66 «63 53 «60
307.5 259.1 256.8 244.3
1.04 1.00 1.00 .94
11.49 9.69 9.59 9.13
505. 868. 505. 868.
5.76 6.24 5.73 6.17
+976 .978 .979 «977 978 979
.959( .942) «964( .947)
362.9/ 77.21 362.9/ 77.15
12.00 11.89
10.55 9.35
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 268.5 ( 264.1)
FUEL CONSUMPTION L/100KM 10.03 ( 9.87)
HYDROCARBONS (THC) G/KM «09 ( -09)
CARBON MONOXIDE G/KM «61 ( «60)
OXIDES OF NITROGEN G/KM 1.01 ( »99)
PARTICULATES G/KM «248 ( .247)



TEST NO. 6125T2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSM|ISSION A3

BAROMETER 744.47 MM HG(29.31 IN HG)
RELATIVE HUMIDITY 33. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

pc-D

HC GRAMS/KM
CO GRAMS/KM
€02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 612572
BAROMETER MM HG 744.5
HUMIDITY G/KG 6.6

TEMPERATURE DEG C 25.0

FTP = VEHICLE EMISSIONS RESULTS
PROJECT 05-5810-001

VEHICLE NO.61

DATE

3/ 2/82

BAG CART NO. 1 / CVS NO. 3

DYNO NO.

DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)

2

ABS. HUMIDITY 6.6 GM/KG

1 2
COLD TRANSIENT STABILIZED
711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0)
34.4 ( 94.0) 35.0 ( 95.0)
13840. 23805.
135.9 ( 4799.) 233.5 ( 8246.)
12.8/11/ 13. T7.7/11/ 8.
5.3/ 1/ 5e 5.5/ 1/ 6.
30.3/13/ 28. 17.2/13/ 16.
1.5/13/ 1e 1.5/13/ Te
44.7/ 3/ W77 25.3/ 3/ .41
2.9/ 3/ 04 2.7/ 3/ .04
23.7/ 2/ 24. 14.6/ 2/ 15.
7/ 2/ 1. 6/ 2/ 1.
17.41 32.28
8. 2.
26. 14.
72 «37
23,0 14.0
«496 (88.) «283 (87.)
62 32
4.10 3.82
1801.6 1594.0
5.28 5.52
«35 «20
11 <05
«70 «60
308.1 252.0
«90 «87
11.51 9.42
504. 868.
5.85 6.32
«982 ~984 »986
«959( .949)
369.4/ 78.81
12.17
10.42

-40000 KM

WITH TRAP

TEST WEIGHT 1814,
ACTUAL ROAD LOAD

DIESEL

EM=465-F

KG( 4000. LBS)
9.7 KW( 13.0 HP)

ODOMETER 52521. KM(32635. MILES)

NOX HUMIDITY CORRECTION FACTOR .88

3

HOT TRANSIENT

711.2 (28.0)
584.2 (23.0)
35.0 ( 95.0)

13840.

135.7 ( 4793.)

8.8/11/
5.5/ 1/
22.7/13/
1.5/13/
38.0/ 3/
2.9/ 3/
23.0/ 2/
20.82

4.

19.

«60

22.4

9.
6.
21.
Te
64
«04
23.
l.

«324 (B6.)

«28
3.00
1487.3
5.13
'24

<05
51
255.0
.88
9.52

504.
5.83
«983

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

«985

4
STABIL | ZED

711.2 (28.0)
584.2 (23.0)
35.6 ( 96.0)

23815.
233.4 ( 8240.)
8.0/11/ 8.

7.2/ 1/ 7.
16.2/13/ 15.
1.4/13/ 1.
24.1/ 3/ 39
2.9/ 3/ .04
13.6/ 2/ 14.
6/ 2/ 1.
33.99
1.
13'
35
13.0
«220 (85.)
14
3.59
1490.8
512
16

«02
57
237 .1
«81
8.85

868,
6.29
«986

«964( .954)
369.1/ 78.76

12.12-
9.18

G/KM
L/100KM
G/KM
G/KM
G/KM
G/KM

3=-BAG (4-BAG)
264.4 ( 260.0)
9.88 ( 9.71)
«06 ( «05)
«60 ( «59)
«88 ( +86)
<040 ( .038)



TEST NO. 612571 RUN 1

VEHICLE MODEL

80 MERCEDES 300D

ENGINE 3.0 L(183. CID) L=-5
TRANSMISSION A3

BAROMETER 752,

35 MM HG(29.62 IN HG)

RELATIVE HUMIDITY 32. PCT

BAG RESULTS
BAG NUMBER

DESCRIPTION

BLOWER DIF

P MM. H20(IN. H20)

BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)

HC SAMPLE
HC BCKGRD
CO SAMPLE
CO BCKGRD
C02 SAMPLE
C02 BCKGRD
NOX SAMPLE
NOX BCKGRD

METER/RANGE/PPM
METER/RANGE/PPM
METER/RANGE/PPM
METER/RANGE /PPM
METER/RANGE/PCT
METER/RANGE/PCT
METER/RANGE/PPM
METER/RANGE/PPM

DILUTION FACTOR
HC CONCENTRATION PPM

SC-D

FILTER WT.

CO CONCENTRATION PPM
CO02 CONCENTRATION PCT
NOX CONCENTRATION PPM

MG (EFFICIENCY, %)

HC MASS GRAMS
CO MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS
PART!ICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
CO2 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME

SECONDS

MEASURED DISTANCE KM

SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER 6125T1

BAROMETER
HUMIDITY

MM HG 752.3
G/KG 6.1

TEMPERATURE DEG C 24.4

FTP

- VEHICLE EMISSIONS RESULTS -40000 KM

PROJECT 05-5810-001

VEHICLE NO.61
3/ 1/82
1 / CVS NO. 3

DATE
BAG CART
DYNO NO.

DRY BULB TEMP. 24.4 DEG C(76.0 DEG F)

ABS. HUMIDITY 6.1 GM/KG
i 2
COLD TRANSIENT STABILIZED
711.2 (28.0) 711.2 (28.0)
584.2 (23.0) 584.2 (23.0)
33.9 ( 93.0) 34.4 ( 94.0)
13845, 23808.
137.8 ( 4867.) 236.8 ( 8360.)
12.2/11/ 12, 8.5/11/ 9.
8.4/ 1/ 8. 6.5/ 1/ 7.
33.0/13/ 30. 20.3/13/ 18,
6.5/13/ 6. 5.6/13/ 5
44.4/7 3/ .76 24.5/ 3/ .40
3.2/ 3/ .05 3.1/ 3/ .05
25.0/ 2/ 25. 14.4/ 2/ 14.
9/ 2/ Te 87 2/ 1.
17.53 33.37
4. 2.
24. 13.
<71 «35
24.2 13.6
+251 (88.) «163 (78.)
<34 «30
3.88 3.67
1801.7 1529.7
5.53 5.36
.18 13
.06 .05
«66 «58
305.5 243.5
.94 .85
11.41 9.10
505. 868.
5.90 6.28
«983 «985 «986
«960( .950)
374.6/ 80.21
12.18
10.22

NO.

2

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOX IDE
OXIDES OF NITROGEN
PART ICULATES

WITH TRAP

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

EM-465-F

1814. KG( 4000. LBS)
9.7 KW( 13.0 HP)

ODOMETER 52341. KM(32523. MILES)

NOX HUMIDITY CORRECTION FACTOR 87

3

HOT TRANSIENT

711.2 (28.0)
584.2 (23.0)
35.0 ( 95.0)

4

STABILIZED

711.2 (28.0)
584.2 (23.0)
34.4 ( 94.0)

13838. 23823.
137.5 ( 4854.) 236.9 ( 8365.)
10.6/11/ 11. 11.2/11/ 11.
6.5/ 1/ 7 9.7/ 1/ 10.
25.0/13/ 23. 18.1/13/ 16.
4.6/13/ 4. 3.8/13/ 3.
37.1/ 3/ .62 23.5/ 3/ 38
3.1/ 3/ .05 3.2/ 3/ .05
23.2/ 2/ 23. 13.5/ 2/ 14,
8/ 2/ 1. 7/ 2/ 1e
21.36 34.87
4. 2.
18. 13.
«58 33
22.4 12.8
«200 (86.) 148 (76.)
«35 24
2.95 3.55
1457.0 1448.5
5.12 5.05
«15 12
'06 -04
‘50 ‘56
249.3 230.1
.88 «80
9.31 8.60
504. 868 .
5.85 6.30
984 <985 «986
«965( .955)
374.4/ 80.23
12.14
8.94
3-BAG (4-BAG)
G/KM 258.0 ( 254.0)
L/100KM 9.64 ( 9.49)
G/KM «05 ( «05)
G/KM «58 ( «57)
G/KM .88 ( «86)
G/KM «024 ( .024)



TEST NO. 6130-~1 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L-5
TRANSMISSION A3

BAROMETER 748.28 MM HG(29.46 IN HG)
RELATIVE HUMIDITY 25. PCT
BAG RESULTS

BAG NUMBER

DESCRIPT{ON

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER {NLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

9C-9

HC GRAMS/KM
CO GRAMS/KM
€02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D1 STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VoL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6130-1
BAROMETER MM HG 748.3
HUMIDITY G/KG 4.2

TEMPERATURE DEG C 22.2

FTP

COLD TRANSIENT

= VEH{CLE EMISSIONS RESULTS =-48000 KM
PROJECT 05-~5810-001

VEHICLE NO.61

DATE 3/26/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2

DRY BULB TEMP. 22.2 DEG C(72.0 DEG F)
ABS. HUMIDITY 4.2 GM/KG

1 2
STABILI1ZED

685.8 (27.0)
558.8 (22.0)
35.0 ( 95.0)

685.8 (27.0)
558.8 (22.0)
30.0 { 86.0)

13880. 23813,
136.4 ( 4816.) 236.7 ( 8359.)
13.8/11/ 14. 8.8/11/ 9.

5.3/ 1/ 5 5.0/ 1/ S5e
30.0/13/ 28. 16.4/13/ 15.
1.2/13/ te 1.3/13/ 1e
40.7/ 3/ +69 24,3/ 3/ .40
2.9/ 3/ .04 2.9/ 3/ .04
24.1/ 2/ 24. 15.1/ 2/ 15.
7/ 2/ 1. 9/ 2/ 1.
19.29 33.69
9. 4.
26, 14.
«65 35
23.4 14.2
2.777 (98.) 2.502 (95.)
«69 «53
4.12 3.73
1620.0 1527.3
5.04 5.31
1.74 1.56
12 <09
.72 «61
283.9 25047
.88 .87
10.62 9.37
505. 868.
5.71 6.09
«986 «987 «988

«962( .954)
373.1/ 78,10

W/0 TRAP

TEST WEIGHT 1814. KG( 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW( 13.0 HP) .
DIESEL EM=465~-F

ODOMETER 60511. KM(37600. MILES)

NOX HUMIDITY CORRECTION FACTOR 82

3 4
HOT TRANSIENT STABILIZED

685.8 (27.0)
558.8 (22.0)
33.9 ( 93.0)

685.8 (27.0)
558.8 (22.0)
32.8 ( 91.0)

13877. 23874.
136.7 ( 4827.) 235.4 ( 8310.)
9.5/11/ 10. 8.3/11/ 8.
5.0/ 1/ Se 5.4/ 1/ 5.
22.4/13/ 20. 15.9/13/ 14.
V.6/13/ 1e 1.6/13/ 1.

34.7/ 3/ .58
2.8/ 3/ .04
23.4/ 2/ 23.

23.9/ 3/ 39
2.8/ 3/ 04
14.9/ 2/ 15.

1.0/ 2/ 1. 1.0/ 2/ 1.
22.98 34,29
5. 3'
19. 13.

«54 «35
22.4 13.9
2.284 (99.) 2.354 (97.)

«37 41
2.97 351
1349.8 1494.9
4.83 5.17
1.42 1.47
07 «07
52 57
236.3 244 .6
-85 <85
8.83 9.14
505. 862.
571 6.11
.987 .988 988

+966( .958)
372.1/ 78.23

11.80 11.82
9.97 8.99

3=-BAG (4-BAG)

CARBON DIOXIDE G/KM 253.6 { 251.8)

FUEL CONSUMPTION L/100KM 9.48 ( 9.41)

HYDROCARBONS (THC) G/KM «09 ( «08)

CARBON MONOX|DE G/KM «61 ( «60)

OXIDES OF NITROGEN G/KM «87 ( +86)

PARTICULATES G/KM «265 { .260)



TEST NO. 6130=2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CiD) L=5

LZ~-D

TRANSMISSION A3

BAROMETER 742.44 MM HG(29.23 IN HG)
RELATIVE HUMIDITY 64. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WTe MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM
C02 GRAMS/KM

NOX GRAMS/KM
FUEL CONSUMPT{ON BY CB L/100KM

RUN TIME SECONDS
MEASURED D} STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6130-2
BAROMETER MM HG 742.4
HUMIDITY G/KG 10.3

TEMPERATURE DEG C 21 .1

FTP

- VEHICLE EMISSIONS RESULTS -48000 KM W/0 TRAP
PROJECT 05-5810-001

VEHICLE NO.61
DATE 3/29/82

BAG CART
DYNO NO.

NOQ

f / CVS NO. 3
2

TEST WEIGHT

ACTUAL ROAD LOAD

Di

ODOMETER 60865.

DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)
ABS. HUMIDITY 10.3 GM/KG

1 2
COLD TRANSIENT STABILI
685.8 (27.0) 685.8 (27
558.8 (22.0) 558.8 (22
37.8 (100.0) 35.0 ( 9
13866, 23807,
135.0 ( 4766.) 232.8 ( 8
14.5/11/ 15, 9.3/11/
5.5/ 1/ 6. 5.2/ 1/
29.4/13/ 27. 16.6/13/
1.1/13/ 1, «8/13/
43.5/ 3/ .74 25.6/ 3/
2.8/ 3/ .04 2.8/ 3/
23.4/ 2/ 23, 14.0/ 2/
8/ 2/ e 8/ 2/
17.93 31.87

9. 4.

25. 14,

70 38

22.6 13.2
3.168 (98.) 2.612 (9
«73 .58
3.95 3.78
1736.9 1605.1
5.76 5.80
1.93 163
13 .09
«69 .61
303.4 260.5
1.01 «94
11.34 9.74
505. 870.
5.72 6.16
«972 «974 «975

«960( .940)
36748/ 77.46
11.89
10451

ESEL

EM=465-F
KM(37820.

1814. KG( 4000.

LBS)
9.7 KW( 13.0 HP)

MILES)

NOX HUMIDITY CORRECTION FACTOR «99

3

ZED HOT TRANSIENT

«0) 685.8 (27.0)

.0) 558.8

(22.0)

5.0) 35.6 ( 96.0)

13865.

220.) 135.4 ( 4780.)

9. 10,
5 5.
15 22.
1. 1.
.42 36.
.04 2.
14, 22,
te LIS

4/11/
2/ 1/
3/13/
0/13/
6/ 3/
5/ 3/
2/ 2/
5/ 2/
21.68
5.
19.
«58
20.8

Io.
5.
20.
Te
«61
+04
22,
2.

7.) 2,735 (98.)

CARBON DIOXIDE

.42
2.97
1433.8
5.30
1.65

<07
.51
248.4
«92
9.28

505.
577
«974

FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN

PARTICULATES

«975

4

STABILIZED

685.8 (27.0)
558.8 (22.0)
35.0 ( 95.0)

23745,

232.2 ( 8200.)

9.1/11/

6.6/ 1/

16.3/13/
1.0/13/

24.7/7 3/
2.8/ 3/

14.5/ 2/
1.8/ 2/

33.11

3.

14.

«36

12.8

7.

15.

1.

<40
.04
15.

2.

2.584 (98.)

«36
3.65
1534.3
5.58
1.55

06
«59
248.9
<91
9.30

868.
6.16

«976

«964( .944)
367.6/ 77.30

11.94
9.29

G/KM
L./100KM
G/KM
G/KM
G/KM
G/KM

3-BAG
266.1
9.94
- 09
«60
.95
«285

(4-BAG)



FTp ~ VEHICLE EM{SSIONS RESULTS ~48000 KM WITH TRAP
PROJECT 05-5810-001

TEST NO.  6130T1  RUN 1 VEHICLE NO.61 TEST WEIGHT 1814, KG( 4000. LBS)
VEHICLE MODEL 80 MERCEDES 300D DATE  3/24/82 ACTUAL ROAD LOAD 9.7 KWC 13.0 HP)
ENGINE 3.0 L(183. CID) L=5 BAG CART NO. 1 _/ CVS NO. 3 DIESEL  EM=-465-F
TRANSMISSION A3 DYNO NO. 2 ODOMETER 60447. KM(37560. MILES)
BAROMETER 733.55 MM HG(28.88 IN HG) DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
RELATIVE HUMIDITY 49, PCT ABS« HUMIDITY 10.1 GM/KG NOX HUMIDITY CORRECTION FACTOR .98
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABIL|ZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM. H20(IN. H20) 685.8 (27.0) 685.8 (27.0) 685.8 (27.0) 685.8 (27.0)
BLOWER [INLET P MM. H20(IN. H20) 558.8 (22.0) 558.8 (22.0) 55848 (22.0) 558.8 (22.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 37.8 (100.0) 33.9 ( 93.0) 39.4 (103.0) 35.0 ( 95.0)
BLOWER REVOLUTIONS 13877. 23827. 13864. 23826.
TOT FLOW STD. CU. METRES(SCF) 132.7 ( 4686.) 229.2 ( 8094.) 132.0 ( 4663.) 228.7 ( B076.)
HC ~SAMPLE METER/RANGE/PPM 15.4/11/ 15, 11.9/11/ 12, 13.8/11/ 14. 11.9/11/ 12,
HC BCKGRD METER/RANGE/PPM 7.9/ 1/ 8. 9.8/ 1/ 10. 9.8/ 1/ 10. 1.4/ 1/ 11,
CO SAMPLE METER/RANGE/PPM 32.4/13/ 30. 18.8/13/ 17. 28.5/13/ 26. 22.2/13/ 20.
CO_ BCKGRD METER/RANGE/PPM 2.3/13/ 2. 2.3/13/ 2. 6.1/13/ 6. 7.0/13/ 6.
CO2 SAMPLE METER/RANGE/PCT 44.8/ 3/ .77 26.0/ 3/ .43 38.5/ 3/ .65 25.1/ 3/ .41
CO2 BCKGRD METER/RANGE/PCT 3.0/ 3/ .05 3.4/ 3/ .05 3.6/ 3/ .06 3.7/ 3/ 06
NOX SAMPLE METER/RANGE/PPM 24.3/ 2/ 24. 14.8/ 2/ 15. 23.3/ 2/ 23. 14.2/ 2/ 14.
NOX BCKGRD METER/RANGE/PPM 1.9/.2/ 2. 1.9/ 2/ 2. 1.8/ 2/ 2. 1.8/ 2/ 2.
DILUTION FACTOR 17.35 31.32 20.49 32.48
o HC CONCENTRATION PPM 8. 2. 5. 1.
i CO_ CONCENTRATION PPM 27, 15. 20, 14,
1> €02 CONCENTRATION PCT .72 .37 .60 .35
NOX CONCENTRATION PPM 22.5 13.0 21.6 12.5
FILTER WT. MG (EFFICIENCY, %) 187 (69.) 145 (58.) 137 (76.) 130 (60.)
HC MASS GRAMS .61 .32 .34 .12
CO  MASS GRAMS 4.18 3.93 3.11 3.66
CO2 MASS GRAMS 1760.4 1572.2 1444.4 1483.8
NOX MASS GRAMS 5.60 5.57 5.35 5.34
PARTICULATE MASS GRAMS 17 .16 o1 o4
HC GRAMS/KM o1 .05 .06 .02
CO  GRAMS/KM .73 .64 .54 .59
C02 GRAMS/KM 308.3 257.0 251.1 241.1
NOX GRAMS/KM .98 .91 .93 .87
FUEL CONSUMPTION BY CB L/100KM 11.52 9.60 9.38 9.00
RUN TIME SECONDS | 5054 868. 505 . 868.
MEASURED DISTANCE KM 5.71 612 5475 6.16
SCF, DRY .977 -979 .980 .978 979 -980
DFC, WET (DRY) .959¢ .943) .963( .947)
TOT VOL (SCM) / SAM BLR (SCM) 362.0/ 75.76 360.8/ 75.67
KM (MEASURED) 11.83 11.91
FUEL CONSUMPTION L/100KM 10.53 9419
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMBER 6130T1 CARBON D10X|DE G/KM 26640 ¢ 261.3)
BAROMETER MM HG 733.6 FUEL CONSUMPTION  L/100KM 9.94 ( 9.76)
HUMIDITY G/KG 1041 HYDROCARBONS (THC)  G/KM .07 ¢ .06)
TEMPERATURE DEG C  25.0 CARBON MONOX I DE G/KM .63 ¢ .62)
OXIDES OF NITROGEN G/KM .93 ¢ .92)
PARTICULATES G/KM .025 ¢ .022)



TEST NO. 613072 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) (=5
TRANSMISSION A3

BAROMETER 742.19 MM HG(29.22 IN HG)
RELATIVE HUMIDITY 35. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUT{ONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

€02 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

€02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

625

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 613072
BAROMETER MM HG T742.2
HUMIDITY G/KG 7.9

TEMPERATURE DEG C 26.7

FTP

~ VEHICLE EMISS{ONS RESULTS -48000 KM WITH TRAP
PROJECT 05-5810-001

VEHICLE NO.61

TEST WEIGHT 1814. KG( 4000. LBS)

DATE 3/25/82 ACTUAL ROAD LOAD 9.7 KW( 130 HP)
BAG CART NO. | / CVS NO. 3 DIESEL EM=465~F
DYNO NO. 2 ODOMETER 60688. KM(37710. MILES)
DRY BULB TEMP. 26.7 DEG C(80.0 DEG F)
ABS. HUMIDITY 7.9 GM/KG NOX HUMIDITY CORRECTION FACTOR «91
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILI ZED
685.8 (27.0) 685.8 (27.0) 685.8 (27.0) 685.8 (27.0)
558.8 (22.0) 558.8 (22.0) 558.8 (22.0) 558.8 (22.0)
37.8 (100.0) 32.2 ( 90.,0) 37.8 (100.0) 33,9 ( 93.0)
13884, 23833, 13872, 23832.
134.6 ( 4752.) 233.2 ( 8236.) 134.4 ( 4747.) 232.4 ( 8205.,)
16.1/11/ 16, 8.4/11/ . 9.8/11/ 10, 8.4/11/ 8,
5.6/ 1/ 6. 6.1/ 1/ 6. 6.1/ 1/ 6. 6.4/ 1/ 6.
31.8/13/ 29. 16.6/13/ 15. 22.7/13/ 21, 16.0/13/ 15,
«7/13/ te «9/13/ 1. 1.1/13/ 1. «9/13/ 1.
44,0/ 3/ .75 25.1/ 3/ .41 37.6/ 3/ 63 24,2/ 3/ <39
2,7/ 3/ .04 2.9/ 3/ .04 2.9/ 3/ .04 2.8/ 3/ .04
23.9/ 2/ 24. 14.7/ 2/ 15. 24.1/ 2/ 24. 14.3/7 2/ 14,
3/ 2/ 0. 9/ 2/ 1. 9/ 2/ 1. 9/ 2/ 1.
17.70 32.55 21.06 33.84
1. 3. 4., 20
28. 14, 19. 13.
o 71 37 59 «35
23.6 13.8 23.2 13.4
«208 (80.) «141 (68.) «175 (81.) «123 (64,)
+84 «34 «31 «29
4,38 3.80 3.02 3.64
1758.6 1564.3 1454.9 1498.2
556 Se.64 5.47 5.46
.16 «13 .14 .12
«15 .06 «05 «05
«716 «62 «53 «59
306.6 253.9 255.4 243.4
«97 «92 «96 «89
11.47 9.49 9.54 9.10
505. 868 . 505. 868.
5.74 6.16 5.70 6.15
.982 .984 .985 .983 <984 .985
.960( .949) «964( .953)
367.8/ 77.07 366.8/ 77.01
11.90 11.85
10.44 9,31
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 265.2 { 262.1)
FUEL CONSUMPTION L/100KM 9.91 ( 9.79)
HYDROCARBONS (THC) G/KM <07 ( +07)
CARBON MONOXIDE G/KM «62 ( «62)
OX1DES OF NITROGEN G/KM «94 ( «93)
PARTICULATES G/KM « 023 ¢ .023)



TEST NO. 6135=1 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CID) L=5
TRANSM{SS1ON A3

BAROMETER 732.79 MM HG(28.85 {N HG)
RELATIVE HUMIDITY 53. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DiF P MM. H20(iN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER {NLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUT1ONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUT{ON FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATI{ON PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

0e=-D

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DiSTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT voL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6135~-1
BAROMETER MM HG 732.8
HUMIDITY G/K6 113

TEMPERATURE DEG C 25.6

iz

- VEHICLE EMISS{ONS RESULTS -56000 KM W/0O TRAP
PROJECT 05=5810~001
VEHICLE NO.61 TEST WEIGHT 1814. KG( 4000. LBS)
DATE  4/16/82 ACTUAL ROAD LOAD 9.7 KW( 13.0 HP)
BAG CART NO. 1 / CVS NO. 3 DIESEL  EM=465-F
DYNO NO. 2 ODOMETER 69036. KM(42897. MILES)
DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)
ABS. HUMIDITY 11.3 GM/KG NOX HUM{DITY CORRECTION FACTOR 1.02
1 2 3 4
COLD TRANSIENT STABIL1ZED HOT TRANSIENT STABIL{ZED
67842 (26.7) 685.8 (27.0) 683.3 (2649) 685.8 (27.0)
546.1 (21.5) 558.8 (22.0) 55643 (21.9) 558.8 (22.0)
38.3 (101.0) 34.4 ( 94.0) 36.1 ( 97.0) 34.4 ( 94.0)
13831. 23836. 13842. 23800.
132.8 ( 4688.) 229.9 ( 8118.) 133.1 ¢ 4701.) 229.5 ( B103.)
17.0/11/ 11. 11.8/11/ 12. 13.1/11/ 13, 11.1/11/ 1.
7.9/ 1/ 8. 7.9/ 1/ 8. 7.9/ 1/ 8. 7.2/ 1/ 7.
29.0/13/ 27. 15.7/13/ 14. 22.7/13/ 21. 14.9/13/ 14.
3713/ 0. .1/13/ 0. 1713/ 0. .3/13/ 0.
44.4/ 3/ .76 25.7/ 3/ .42 38.9/ 3/ .66 24.7/ 3/ .40
2.9/ 3/ .04 3.2/ 3/ .05 3.3/ 3/ .05 3.0/ 3/ .05
23.1/ 2/ 23, 13.3/ 2/ 13. 22.3/ 2/ 22. 13.4/ 2/ 13.
1.7/ 2/ 2. 11/ 2/ 1. .8/ 2/ 1. 1/ 2/ 3.
17.53 31.73 20.28 33.10
10. 4. 6e 4.
26. 14. 20. 13.
.72 .37 .61 <36
21.5 12.2 21.5 12.7
3.269 (99.) 2.575 (96.) 2.418 (98.) 2.323 (97.)
.73 .55 .43 .54
3.95 3.69 3.10 3.45
1746.1 1567.2 1485.0 1503.5
5.57 5449 5.60 5.70
1.99 1.55 1.49 1.46
.13 .09 .07 .09
.68 .59 .54 .56
300.5 251.4 257.3 242.8
.96 .88 .97 .92
11.23 9.39 9.61 9.07
504. 867, 504, 867.
5.81 6.23 5.77 6.19
.976 .978 979 977 .978 .979
.959( .943) <963( ,946)
362.7/ 76435 362.6/ 76.24
12.05 11.96
10.28 9.33
3-BAG (4-BAG)
CARBON D{0X1DE G/KM 263.2 ( 260.7)
FUEL CONSUMPTION  L/100KM 9.84 ( 9.74)
HYDROCARBONS (THC) G/KM <09 (  .09)
CARBON MONOX{DE G/KM <60 ( .58)
OX1DES OF NITROGEN G/KM 3 S

PART{CULATES



TEST NO. 6135-3 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
TRANSMISSION A3

BAROMETER 737.36 MM HG(29.03 IN HG)
RELATIVE HUMIDITY 66. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H2](_)I§IN. HZ%%
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

C0 BCKGRD METER/RANGE/PPM

002 SAMPLE METER/RANGE/PCT

002 BCKGRD METER/RANGE/PCT

NOX SAMPLE METER/RANGE/PPM

NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

00 CONCENTRATION PPM

002 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

002 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
002 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

SECONDS
KM

1¢€-9

RUN TIME
MEASURED DISTANCE
SCF, DRY
DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)
KM ( URE %
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER 6135-3
BAROMETER MM HG 737.4
HUMIDITY G/KG 12.2
TEMPERATURE DEG C  23.3

FTP - VEHICLE EMISSIONS RESULTS —56000 KM W/O TRAP

PROJECT 05-5810-001

VEHICLE NO.61

DATE 4/20/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

TEST WEIGHT 1814. KG

ACTUAL ROAD LOAD
DIESEL

ABS. HUMIDITY 12.2 GM/KG

§ 4000. LBS)
9.7 KW( 13.0 HP)

EM—465-F
ODOMETER 69116. KM(42947. MILES)

NOX HUMIDITY CORRECTION FACTOR 1.05

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
685.8 (27.0 685.8 (27.0 685.8 27.03 685.8 27.0;
558.8 (22.0 558.8 (22.0 558.8 (22.0 558.8 (22.0
36.1 ( 97.0) 35.6 ( 96.0) 35.6 ( 96.0) 34.4 ( 94.0)
13859. 23886. 13879. 23828.
134.0 ( 4731.) 231.1 ( 8161.) 134.3 ( 4741.) 231.0 § 8155.)
15.5/11/ 15. 9.4/11/ 9. 10.0/11/ 10. .7/11/ .
4.7/ 1/ 5. 5.3/ 1/ 5. 5.3/ 1/ 5. 4.5/ 1/ 5.
30.5/13/ 28. 16.8/13/ 15. 23.1/13/ 21. 16.1/13/ 15.
13/ 1. .8/13/ 1. .8/13/ 1. .7/13/ 1.
44.3/ 3/ .76 24.8/ 3/ .40 37.2/ 3/ .63 23.8/ 3/ .39
2.9/ 3/ .04 3.2/ 3/ .05 2.8/ 3/ .04 2.7/ 3/ .04
.3/ 2/ 23. 13.0/ 2/ 13. 21.6/ 2/ 22. 12.8/ 2/ 13.
.5/ 2/ 1. 1.0/ 2/ 1. g/ 2/ 1. .6/ 2/ 1.
17.57 32.96 21.30 34.44
11. 4, 5. 4,
26. 14. 20. 14.
.72 .36 .59 .35
2.955" (99 ) 2,455 098 ) 423 099 i s
. . . . 2.445 . 2.280 (98.
.65 .§6 .§8 ) .§7 )
4.11 3.80 3.08 3.65
1757.6 1509.0 1438.6 1466 .0
6.16 5.60 5.66 5.68
1.81 1.49 1.68 1.43
.15 .09 .07 .09
71 .61 .53 .58
303.0 241.5 248.3 233.9
1.06 .90 .98 .91
11.33 9.03 9.27 8.74
505. 870. 505. 867.
5.80 6.25 5.79 6.27
.972 974 .975 .973 .974 .975
.960} .939) .9645 944
365.1/ 77.41 365.2/ 77.2
12.05 12.06
10.14 9.00
3-BAG -
CARBON DIOXIDE G/KM 256.1 ‘§5§?S
FUEL CONSUMPTION L/100KM 9.57 9.49
HYDROCARBONS (THC) G/KM .10 .10
CARBON MONOXIDE G/KM .61 .60
OXIDES OF NITROGEN G/KM .95 .95
PARTICULATES G/RM ~7a



TEST NO. 613572 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CiD) L=5
TRANSMISSION A3

BAROMETER 733.30 MM HG(28.87 IN HG)
RELATIVE HUMIDITY 57. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20({IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUT{ONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO02 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFF{CIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

(AR

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D{STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPT{ON L/100KM

COMPOSI TE RESULTS

TEST NUMBER 6135T2
BAROMETER MM HG 733.3
HUMIDITY G/KG 12.6

TEMPERATURE DEG C 26.1

FTP

COLD TRANSIENT

= VEH{CLE EMISS{ONS RESULTS =56000 KM
PROJECT 05-5810=001

VEHICLE NO.61

DATE 4/15/82

BAG CART NO. 1 / CVS NO. 3
DYNO NO. 2

DRY BULB TEMP. 26.1 DEG C(79.0 DEG F)
ABS. HUMIDITY 12.6 GM/KG

1 2
STABILIZED

685.8 (27.0)
558.8 (22.0)

685.8 (27.0)
558.8 (22.0)

37.8 (100.0) 36.1 ( 97.0)
13858. 23825.
132.7 ( 4684.) 228.6 ( 8070.)
12.6/11/ 13, T.7/11/ 8.
5.7/ 1/ 6. 6.3/ 1/ 6
31.2/13/ 29. 17.6/13/ 16,
2.0/13/ 2. 1.7/13/ 2.
45.4/ 3/ .78 25.7/ 3/ .42
3.0/ 3/ .05 3.1/ 3/ 405
23.5/ 2/ 24. 13.5/ 2/ 14.
3.3/ 2/ 3. 1.4/ 2/ Te
17.11 31.74
7. 2.
26. 14.
74 37
20.4 12.1
+259 (86.) «152 (81.)
«56 21
4.03 3.75
1787.4 1564.3
552 5.66
«18 12
«10 .03
«70 «60
308.7 251.2
95 «91
11.53 9.38
505. 868.
5.79 6.23
974 «976 «978

«959( .941)
36142/ 76413

W/TRAP

TEST WEIGHT 1814. KG( 4000. LBS)
ACTUAL ROAD LOAD 9.7 KW{ 13.0 HP)
DIESEL EM=465~F

ODOMETER 68993. KM(42870. MILES)

NOX HUMIDITY CORRECTION FACTOR 1.07

3 4
HOT TRANSIENT STABIL{ZED

685.8 (27.0)
55848 (22.0)
36.1 ( 97.0)

685.8 (27.0)
558.8 (22.0)
37.8 (100.0)

13859. 23815,
132.6 ( 4684.) 228.4 ( 8066.)
9.9/11/ 10. 7.8/11/ 8.

6.3/ 1/ 6. 6.1/ 1/ 6.
24.5/13/ 22, 17.5/13/ 16,
1.9/13/ 2. 2.0/13/ 2.
38.6/ 3/ +65 25.1/ 3/ .41
3.2/ 3/ .05 3.2/ 3/ .05
22.4/ 2/ 22. 13.8/ 2/ 14.
1.3/ 2/ 1e 1.4/ 2/ 1.
20.46 32.55
4. 2.

20. 14.

61 «36
21.2 12.4
<191 (79.) 144 (77.)

«30 24
3.10 3.66
1469.7 1513.3
573 5.80
«15 .12
.05 .04
«54 «59
254.5 244.1
«99 94
9.50 9.12
505. 867.
5.78 6.20
«975 <977 «978

«963( .945)
361.1/ 76.07

12.02 11.98
10.42 9.30
3=BAG (4-BAG)
CARBON D{OX{DE G/KM 264.0 ( 261.9)
FUEL CONSUMPT{ON L/100KM 9.86 ( 9.78)
HYDROCARBONS (THC) G/KM «05 ¢ «05)
CARBON MONOXIDE G/KM «60 ( +60)
OX1DES OF NiTROGEN G/KM ne ’

PARTICULATF<



TEST NO. 613571 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183. CiD) L=5
TRANSMISSION A3

BAROMETER 737.36 MM HG(29.03 IN HG)
RELATIVE HUMIDITY 67. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(iN. H20)
BLOWER {NLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRAT{ON PPM

CO02 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT. MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

£€€-9

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPT{ION BY CB L/100KM

RUN TIME SECONDS
MEASURED D1STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6135T1
BAROMETER MM HG 737.4
HUMIDITY G/KG 13.3

TEMPERATURE DEG C 24.4

FTP

= VEHICLE EMISSIONS RESULTS =56000 KM

PROJECT 05-5810-001

VEHICLE NO.61
DATE 4/14/82
1 / CVS NO. 3
2

BAG CART
DYNO NO.

DRY BULB TEMP. 24.4 DEG C(76.0 DEG F)

NO.

ABS. HUMIDITY 13.3 GM/KG

1

COLD TRANSIENT

685.8 (27.
558.8 (22.

0)
0)

37.8 (100.0)

13858. 23801,
133.4 ( 4711.) 229.8 ( 8115.)
11.6/11/ 12, 7.4/11/ 7.

6.2/ 1/ 6. 6.0/ 1/ 6.
33.5/13/ 31. 18.9/13/ 17.
2.7/13/ 2. 2.8/13/ 3.
44.6/ 3/ .76 25.7/ 3/ .42
3.1/ 3/ .05 3.0/ 3/ .05
22.4/ 2/ 22, 13.2/ 2/ 13.
1.0/ 2/ te <1/ 2/ 1e
17.44 31.74
6. 2.

28. 14.

«72 .38
21.5 12.5
«174 (85.) 2150 (79.)

44 «21
4.28 3.82
1756.7 1579.2
5.97 6.01
.12 12
.08 .03
74 .61
303.1 252.0
1.03 «96
11.33 9.41
505. 867.
5.80 6.27
971 «973 «975
«959( .938)
363.2/ 76.44
12.06
10.33

2
STABILH

685.8 (27

ZED
«0)

558.8 (22.0)
3546 ( 96.0)

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OX{DES OF N{TROGEN

W/TRAP

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

ODOMETER 68960,

EM=465=F
KM(42850.

1814.

KG( 4000.

.BS)

9.7 KW( 13.0 HP)

MILES)

NOX HUMIDITY CORRECTION FACTOR 1.09

3

HOT TRANSIENT

685.8 (27

.0)

558.8 (22.0)
37.2 ( 99.0)

4

STABILIZED

685.8 (27.0)
558.8 (22.0)
35.0 ( 95.0)

13859. 23819.

133.5 ( 4714.) 230.2 ( 8128.)
9.6/11/ 10. 7.9/11/ 8.
6.0/ 1/ 6 6.0/ 1/ 6e

24.7/13/ 23. 18.2/13/ 17,
2.4/13/ 2 2.5/13/ 2.

37.9/ 3/ .64 24.6/ 3/ .40
2.6/ 3/ .04 2.9/ 3/ .04

20.8/ 2/ 21. 12.7/ 2/ 13,

.77 2/ 1e o7/ 2/ 1.
20.87 33425
4. 2.
20. 14,
«60 «36
20.1 12,0
«123 (80.) «129 (76.)
«30 «28
3.08 373
1469.0 1507.1
5.61 5677
«10 «11
«05 .04
«53 «60
253.8 242.3
«97 «93
9.48 9.05
505. 868 .
5.79 6.22
«973 «974 « 975
«963( .943)
363.7/ 76.47
12.01
9.26
3=-BAG (4=-BAG)
G/KM 263.0 ( 260.2)
L/100KM 9.82 ( 9.72)
G/KM «05 ( «05)
G/KM «61 ( «61)
G/KM no p A

PARTICULATFS



FTP - VEHICLE EMISSIONS RESULTS =64000 KM W/0 TRAP
PROJECT 05-5810-001

TEST NO, 6140-1 RUN 1 VEHICLE NO.61 TEST WEIGHT 1814, KG( 4000, LBS)
VEHICLE MODEL 80 MERCEDES 300D DATE 5/17/82 ACTUAL ROAD LOAD 9,7 KW( 13,0 HP)
ENGINE 3,0 L(183, CID) L=5 BAG CART NO. 1 / CV5 NO, 3 DIESEL EM=-465-F
TRANSMISSION A3 DYNO NO., 2 ODOMETER 78707, KM(48906, MILES)
BAROMETER 742,19 MM HG(29.22 IN HG) DRY BULB TEMP, 25,6 DEG C (78,0 DEG F)
RELATIVE HUMIDITY 60, PCT ABS. HUMIDITY 12,7 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,07
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H20(IN, H20) 685.8 (27.0) 685.8 (27,0) 685,8 (27,0) 685,8 (27,0)
BLOWER INLET P MM, H20(IN, H20) 558,8 (22,0) 558,8 (22,0) 558,8 (22,0) 558,8 (22,0)
BLOWER INLET TEMP, DEG. C(DEG, F) 37.8 (100,0) 35,0 ( 95,0) 37.8 (100,0) 33,9 ( 93,0)
BLOWER REVOLUTIONS 13871, 23834, 13870, 23817,
TOT FLOW STD., CU., METRES (SCF) 135,1 ( 4770,) 233,0 ( 8226,) 135,1 ( 4769,) 233,3 ( 8238,)
HC SAMPLE METER/RANGE/PPM 12.7/117 13, 7.7/11/ 8, 9.5/11/ 10, 7.8/11/ 8,
HC BCKGRD METER/RANGE/PPM 3,1/ 1/ 3, 4,0/ 1/ 4, 4,0/ 1/ 4, 4.4/ 1/ 4,
CO SAMPLE METER/RANGE/PPM 30,9/13/ 28, 18,5713/ 117, 26,8713/ 25, 19,0713/ 17,
CO BCKGRD METER/RANGE/PPM 3,1/13/ 3, 3.7/13/ 3, 4.,0/13/ 4, 4,2/13/ 4,
CO2 SAMPLE METER/RANGE/PCT 43,47 3/ .74 25.3/ 3/ .41 37.9/ 3/ .64 24,1/ 3/ .39
C02 BCKGRD METER/RANGE/PCT 2.8/ 3/ ,04 3.1/ 3/ .05 3.3/ 3/ ,05 3.1/ 3/ .05
NOX SAMPLE METER/RANGE/PPM 22,6/ 2/ 23, 13.6/ 2/ 14, 22,5/ 2/ 23. 13,47 2/ 13,
NOX BCKGRD METER/RANGE/PPM 1.3/ 27 1, .9/ 2/ 1, .9/ 2/ 1, 1.0/ 2/ 1,
DILUTION FACTOR 17,98 32,27 20,87 33,97
HC CONCENTRATION PPM 10, 4, 6. 3,
CO CONCENTRATION PPM 25, 13, 20, 13,
CO2 CONCENTRATION PCT .70 W37 .59 .35
G NOX _CONCENTRATION PPM 21,4 12,7 21,6 12.4
w FILTER WT, MG (EFFICIENCY, %) 2.924°(98,) 2,304 (98,) 2,584 (98,) 2,358 (98,)
& HC MASS GRAMS .76 .51 .45 .47
CO MASS GRAMS 3,91 3,58 3,21 3,59
CO2 MASS GRAMS 1733,4 1564 ,7 1460,9 1477,.6
NOX MASS GRAMS 5,90 6,06 5.97 5.93
PARTICULATE MASS GRAMS 1,82 1.42 1.58 1,46
HC GRAMS/KM .13 .08 .08 .08
CO  GRAMS /KM .68 .58 .56 .58
CO2 GRAMS /KM 300,9 252,7 253,8 238,4
NOX GRAMS /KM 1,02 .98 1.04 .96
FUEL CONSUMPTION BY CB L/100KM 11,25 9,44 9,48 8.91
RUN TIME SECONDS 505, 867. 505, 868,
MEASURED DISTANCE KM 5.76 6,19 5,76 6.20
SCF, DRY .974 .976 .977 .975 .976 977
DFC, WET (DRY) L960( ,941) .964( ,945)
TOT VOL (SCM) / SAM BLR (SCM) 368,1/ 77,75 368,4/ 77,72
KM (MEASURED) 11,95 11,95
FUEL CONSUMPTION L/100KM 10,31 9,19
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMBER 6140=1 CARBON DIOXIDE G/KM 263,0 ( 258,.8)
BAROME TER MM HG 742.2 FUEL CONSUMPTION L/ 100KM 9,83 ( 9.67)
HUMIDITY 6/KG 12,7 HYDROCARBONS (THC) G/KM .09 (  .09)
TEMPERATURE DEG C  25.6 CARBON MONOX!DE G/KM .59 (  .59)
OXIDES OF NITROGEN G/KM 1,00 « 1.,00)
PARTICULATES G/KM .259 ( .261)



TEST NO, 6140-2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CID) L=5
TRANSMISSION A3

BAROMETER 741,93 MM HG(29,21
RELATIVE HUMIDITY 56, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

IN HG)

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, HZ20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

SE=D

HC GRAMS /KM
CO GRAMS/KM
C02 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6140-2
BAROMETER MM HG 741,9
HUMIDITY G/KG 1.4
TEMPERATURE DEG C 25,0

FTP

COLD TRANSIENT

= VEHICLE EMISSIONS RESULTS =-64000 KM
PROJECT 05-5810-001

VEHICLE NO,61

DATE 5/18/82

BAG CART NO, 1 / CVS NO, 3
DYNO NO, 2

DRY BULB TEMP, 25,0 DEG C(77,0 DEG F)
ABS, HUMIDITY 11,4 GM/KG

1 2
STABILIZED

685.,8 (27.0)
558,8 (22,0)
37.8 (100,0)

685,8 (27,0)
558,8 (22,0)
33,9 ( 93.,0)

13884, 23798,
135,1 C 4771 ,) 233,0 ( 8226,
15,3711/ 15, 9,8/11/ 10,

5.7/ 1/ 6, 5.7/ 1/ 6,
36,6/13/ 34, 21,8/137 20,
9.3/13/ 8. 7.7/13/ 7

25.6/ 3/ .42
3.2/ 3/ .05
13.3/ 2/ 1a,

a4.1/ 3/ .77
3.2/ 3/ .05
24,1/ 2/ 24,

1.3/ 2/ 1. 1.1/ 2/ 1.
17.39 31,83
10, 4,

25, 13,

72 37
22,9 13,2
3.085 (98,) 2,417 (97,)

o717 .58
3,94 3,46
1780,2 1580,7
6,05 6,03
1.94 1,49
o13 .09
.68 55
307.3 252.4
1.04 296
11,49 9.43
505, 866,
5.79 6,26
+975 977 .978

.959( ,942)
368,1/ 77,57
12,06
10,42

W/0 TRAP

TEST WEI

GHT 1814, KG( 4000, LBS)

ACTUAL ROAD LOAD

DIESEL

EM=465=-F

9.7 KW( 13,0 HP)

ODOMETER 77427, KM(48111, MILES)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

685,8 (27,0)
558,8 (22,0)
35,0 ( 95,0)

13826,

135,2 ( 4772,)

10,3711/
5.7/ 1/
26,9/13/
5.8/13/7
38,3/ 3/
2,7/ 37
24,2/ 2/
1.2/ 2/

10,
6.
25,
5.
265
.04
24,
Te

20,63

5.
19,

.61
23,1

2,539 (98,)

38

2,99

1501,9
6,10
1.57

.07

51
258,5
1.05
9.65

505,
5.81
«976

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOX!DE
OX1DES OF NITROGEN
PARTICULATES

«977

«963( ,946)
368,0/ 77,55

12,10
9,26

G/KM
L/ 100KM
G/KM
G/KM
G/KM
G/KM

1.02
4
STABILIZED

685,8 (27,0)

558,8 (22,0)

35,6 ( 96,0)
23858,

232,9 ( 8223,)
9,2/11/ 9,
6.3/ 1/ 6.

19,5713/ 18,
5.3/13/ 5.

24,5/ 3/ .40
3,2/ 3/ .05

14,4/ 2/ 14,

1,3/ 2/ 1.
33,37
3.
13,

35
13,1
2,320 (97,)

.42
3,45
1498,1
5,99
1.45
.07
«55
238,2
«95
8,90
869,
6.29
.978

3=-BAG (4=-BAG)

265,4 ( 261,2)
9,92 ( 9,76)
.09 ( .09)
57 ( «57)
1,00 « 1,00)
«267 ( .265)



CFTP = VEHICLE EMISSIONS RESULTS =64000 KM WITH TRAP
PROJECT 05-5810-001

TEST NO, 6140T1 RUN 1 VEHICLE NO,61 TEST WEIGHT 1814, KG( 4000, LBS)
VEHICLE MODEL 80 MERCEDES 300D DATE 5/13/82 ACTUAL ROAD LOAD 9,7 KW( 13,0 HP)
ENGINE 3,0 L(183, CID) L=5 BAG CART NO, 1 / CVS NO, 3 DIESEL EM=465=~F
TRANSMISSION A3 DYNO NO, 2 ODOMETER 77324, KM(48047, MILES)
BAROMETER 734,31 MM HG (28,91 IN HG) DRY BULB TEMP, 25,6 DEG C(78,0 DEG F)
RELATIVE HUMIDITY 53, PCT ABS, HUMIDITY 11,3 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,02
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSI{ENT STABILIZED
BLOWER DIF P MM, H20(IN, H20) 685,8 (27,0) 685,8 (27,0) 685,8 (27,0) 685.8 (27,0)
BLOWER INLET P MM, H20(IN, H20) 558.8 (22,0) 558,8 (22,0) 558.8 (22,0) 558,8 (22,0)
BLOWER INLET TEMP, DEG, C(DEG, F) 36,1 ( 97,0) 33,9 ( 93.0) 36,1 ( 97,0) 33,9 ( 93,0
BLOWER REVOLUTIONS 13880, 23837, 13874, 23794,
TOT FLOW STD, CU, METRES (SCF) 133,8 ( 4724,) 230,7 ( B144,) 133,7 ( 4722,) 230,2 ( 8129,)
HC SAMPLE METER/RANGE/PPM 10,9711/ 11, 5.2/11/ 5. 7.4/11/ 7. 4.8/11/ 5.
HC BCKGRD METER/RANGE/PPM 3,7/ v/ 4, 3,1/ 1/ 3, 3.1/ 1/ 3, 3,1/ v/ 3,
CO SAMPLE METER/RANGE/PPM 32,3/13/ 30, 16.6/13/ 15, 23.8/13/ 22, 16,0713/ 15,
CO BCKGRD METER/RANGE/PPM .8/13/ 1. .6/13/ 1. .6/13/ Te 5/13/ 0.
CO02 SAMPLE METER/RANGE/PCT 45,4/ 3/ .78 25,2/ 3/ .41 37.8/ 3/ .64 24,3/ 3/ .40
CO02 BCKGRD METER/RANGE/PCT 2,8/ 3/ ,04 2,7/ 3/ .04 2,7/ 3/ .04 2,4/ 37 ,04
NOX SAMPLE METER/RANGE/PPM 26,5/ 2/ 27, 14,1/ 2/ 14, 21,5/ 27 22, 12,7/ 2/ 13,
NOX BCKGRD METER/RANGE/PPM 10,1/ 2/ 10, 2.5/ 2/ 3, 1.7/ 2/ 2, .9/ 2/ 1,
DILUTION FACTOR 17,11 32,44 20,94 33,73
HC CONCENTRATION PPM 7. 2, 4, 2,
CO CONCENTRATION PPM 28, 14, 21, 14,
@ CO2 CONCENTRATION PCT .74 37 .60 «36
J, NOX CONCENTRATION PPM 17,0 11,7 19,9 11,8
o FILTER WT, MG (EFFICIENCY, %) «249 (79,) 247 (75,) 165 (79,) .159 (74 )
HC MASS GRAMS .58 .30 «35 23
CO MASS GRAMS 4,38 3.81 3,21 3,68
CO02 MASS GRAMS 1809,8 1567,0 1463,3 1516.9
NOX MASS GRAMS 4,44 5.26 5.19 5.31
PARTICULATE MASS GRAMS .19 .20 .12 .13
HC GRAMS/KM .10 .05 .06 .04
CO GRAMS /KM 15 .61 55 59
CO2 GRAMS /KM 311,6 250,3 252,5 242 .4
NOX GRAMS /KM .76 .84 «90 .85
FUEL CONSUMPTION BY CB L/100KM 11,65 9.35 9.43 9.06
RUN TIME SECONDS 505, 868, 505, 867.
MEASURED DISTANCE KM 5.81 6.26 5.80 6.26
SCF, DRY .976 .978 .979 977 .978 «979
DFC, WET (DRY) .959( ,943) «964( ,947)
TOT VOL (SCM) / SAM BLR (5CM) 364,5/ 76,50 364,0/ 76,37
KM (MEASURED) 12,07 12,05
FUEL CONSUMPTION L/100KM 10.46 9,24
COMPOSITE RESULTS 3=-BAG (4-BAG)
TEST NUMBER 6140T1 CARBON DIOXIDE G/KM 263,6 ( 261,3)
BAROMETER MM HG 734,3 FUEL CONSUMPTION L/ 100KM 9,85 ¢t 9,76)
HUMIDITY G/KG 11.3 HYDROCARBONS (THC) G/KM .06 ( +06)
TEMPERATURE DEG C 25,6 CARBON MONOXIDE G/KM «62 ( «62)
OXIDES OF NITROGEN G/KM .84 ( «84)
PARTICULATES G/KM .029 ( .026)



TEST NO, 614072 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CID) L-5
TRANSMISSION A3

BAROMETER 739,39 MM HG(29,11 IN HG)
RELATIVE HUMIDITY 53, PCT
BAG RESULTS

BAG NUMBER

DESCR{PTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

LE-D

HC GRAMS /KM
CO GRAMS/KM
C02 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6140T2
BAROMETER MM HG 739.,4
HUMIDITY G/KG 10,7
TEMPERATURE DEG C 25,0

FTP

COLD TRANSIENT

- VEHICLE EMISSIONS RESULTS -64000 KM
PROJECT 05-5810-001

VEHICLE NO,61

DATE 5/14/82

BAG CART NO, 1 / CVS NO, 3
DYNO NO, 2

DRY BULB TEMP, 25,0 DEG C(77.0 DEG F)
ABS, HUMIDITY 10,7 GM/KG

1 2
STABILIZED

685,8 (27,0)
558,8 (22,0)
37.8 (100,0)

685.,8 (27,0)
558,.,8 (22,0)
32,2 ( 90,0)

13870, 23808,
134,4 ( 4747,) 232.9 ( 8225,)
10,2711/ 10, 5.9/11/ 6,
4,4/ 1/ a4, 4,0/ 1/ 4,
35,3/13/ 33, 20,3/13/ 18,

4,8/13/ 4,
45,4/ 3/ .18
2,9/ 3/ .04
22,1/ 2/ 22,

4,5/13/ 4,
25,5/ 3/ .42
3.1/ 3/ .05
12,8/ 2/ 13,

1.6/ 2/ 2. o1/ 2/ 1.
17,11 32,00
6. 2-
28, 14,
074 .37
20,6 12,1
721 (92,) .182 (73,)
.47 .27
4,32 3,84
1814,8 1579,5
5.30 5.40
.49 .15
.08 .04
«75 .62
315,3 253,9
92 .87
11,78 9.48
505, 867,
5.76 6,22
.976 .978 .979

«9359( ,943)
367,47/ 77,06

W/TRAP

TEST WEIGHT 1814, KG( 4000, LBS)
ACTUAL ROAD LOAD 9.7 KW( 13,0 HP)
DIESEL EM-465-F

ODOMETER 77360, KM(48069, MILES)

NOX HUMIDITY CORRECTION FACTOR 1,00

3 4
HOT TRANSIENT STABILIZED

685,8 (27,0)
558,8 (22,0)
36,7 ( 98,0)

685,8 (27,0}
558,8 (22,0)
35,0 ( 95,0)

13852, 23835,
134,4 ( 4747,) 231,9 ( 8188,)
8.,5/11/ 8. 6.2/11/ 6.
4,07 1/ 4, 4,0/ 1/ 4,
27.2/13/ 25, 19,1713/ 17,
3.,8/13/ 3. 3,7/13/ 3.

38,3/ 3/ .65
2,6/ 3/ ,L04

24,5/ 3/ .40
3,0/ 3/ .05

21,0/ 2/ 21, 12,5/ 2/ 13,
6/ 2/ 1, 5/ 2/ 1,
20,63 33,40
5. 2.
21. 14.
.61 «35
20,4 12,0
.178 (77,) .166 (76,)
.36 31
3.29 3.72
1497,4 1504,5
5,25 5.33
.14 «13
.06 .05
#57 .60
260.0 241,5
91 .86
9,71 9,03
505. 868,
5,76 6,23
<977 .978 .979

.963( ,947)
366,3/ 77.05

11,98 11,99
10.59 9,35

3-BAG (4-BAG)

CARBON DIOXIDE G/KM 268,2 ( 264,6)

FUEL CONSUMPTION L/100KM 10,02 ( 9.88)

HYDROCARBONS (THC) G/KM .06 ( .06)

CARBON MONOXIDE G/KM .63 ( «63)

OXIDES OF NITROGEN G/KM .89 ( .89)

PARTICULATES G/KM .037 ¢ .036)



TEST NO. 61451 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CID) L=5
TRANSMISSION A3

BAROMETER 741,93 MM HG(29,21 IN HG)
RELATIVE HUMIDITY 60, PCT
BAG RESULTS

8¢€~D

BAG NUMBER
DESCRIPTION

BLOWER OIF P MM, H20 (1IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO02Z CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS /KM
CO GRAMS/KM
CO2 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6145-1
BAROMETER MM HG 741.,9
HUMIDITY G/K6 12,2

TEMPERATURE DEG C 25,0

FTP

-~ VEHICLE EMISSIONS RESULTS =72000 KM W/0 TRAP
PROJECT 05-5810-001
VEHICLE NO .61 TEST WEIGHT 1814, KG( 4000, LBS)
DATE 6/11/82 ACTUAL ROAD LOAD 9.7 Kw( 13,0 HP)
BAG CART NO, 1 / CVS NO, 17 DIESEL EM=-465-F
DYNO NO, 2 ODOMETER 86813, KM(53943, MILES)
DRY BULB TEMP, 25,0 DEG C(77.0 DEG F)
ABS, HUMIDITY 12,2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,05
1 2 3 4
COLD TRANS)ENT STABILIZED HOT TRANSIENT STABILIZED
914.4 (36,0) 914.4 (36,0) 914.4 (36.0) 14,4 (36,0)
889,0 (35,0) 889.0 (35.0) 889.0 (35,0) 889.,0 (35,0)
45,0 (113,0) 43,9 (111,0) 40,6 (105,0) 41,1 (106,0)
4989, 8584, 4988, 8581,
144 .5 ( 5104,) 249,3 ( 8801,) 146.,0 ( 5155,) 250,8 ( B857,)
12,7/117 13, 8.8/11/ 9, 10.5/11/ 11, 8.,0/11/ 8,
5.8/ 1/ 6. 5.2/ 1/ 5. 5.2/ 1/ 5, 5.0/ 1/ 5.
28,2/13/ 26, 16.2/13/ 15, 23.,9/13/ 22, 16.5/13/ 15.
2.1/137 2. 1.6/13/ 1, 1.4713/ 1, 2.8/13/ 3.
39,35/ 3/ .66 22,8/ 3/ .37 33,6/ 3/ .56 21.7/ 3/ .35
2.5/ 3/ .04 2.8/ 3/ .04 2.9/ 3/ .04 2.9/ 3/ .04
20,1/ 2/ 20, 11.7/ 2/ 12, 18,3/ 2/ 18, 10.9/ 2/ 11,
1.5/ 2/ 2. 1.1/ 2/ 1, .67 2/ 1. .57 2/ V.
20,04 36,04 23,78 37,97
7. 4, 6. 3.
23, 13, 20, 12.
.63 .33 .52 W31
18,7 10,6 17.7 10.4
2,933 (98,) 2,398 (97,) 2,438 (99,) 2,287 (98,)
.60 .54 . .45
3,92 3.75 3,40 3,56
1663, 1 1496,3 1384,1 1431.8
5,42 5,32 5,20 5.24
1,96 1.59 1.64 1.51
.10 .09 .08 .07
.67 .60 .58 .56
286.0 "237.8 237,.4 224.,2
.93 .85 .89 .83
10,69 8.89 8,87 8.38
505, 868, 505, 868,
5.82 6,29 5,83 6.30
.975 .976 977 .976 977 977
.964( ,946) .968( ,949)
393,87/ 76,76 396,87/ 76.79
12,11 12,13
9,75 8,62
3-BAG (4-BAG)
CARBON DIOXIDE G/KM 247.6 ( 243.6)
FUEL CONSUMPTION L/100KM 9.26 ( 9.11)
HYDROCARBONS (THC) G/KM .09 ( .08)
CARBON MONOXI1DE G/KM .61 ¢ .60)
OXIDES OF NITROGEN G/KM .88 ¢ .87)
PART ICULATES G/KM .278 « .274)



TEST NO, 6145-2  RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CID) L-5
TRANSMISSION A3

BAROMETER 741,93 MM HG(29,21 IN HG)
RELATIVE HUMIDITY 78, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, R20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES(SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PART ICULATE MASS GRAMS

6€=-D

HC GRAMS /KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTiION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6145=2
BAROMETER MM HG 741,9
HUMIDITY G/KG 13.9

TEMPERATURE DEG C 22,8

FTP

- VEHICLE EMISSIONS RESULTS =72000 KM W/0 TRAP
PROJECT 05-5810-001

VEHICLE NO,61
DATE 6/14/82
BAG CART NO, 1 / CVS NO, 17

DYNO NO,

2

DRY BULB TEMP, 22,8 DEG C(73,0 DEG F)

TEST WEIGHT 1814, KG( 4000, LBS)
ACTUAL ROAD LOAD 9,7 KW( 13,0 HP)

DIESEL EM-487-F
ODOMETER 86129, KM(53518, MILES)

ABS, HUMIDITY 13,9 GM/KG NOX HUMIDITY CORRECTION FACTOR 1
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
914.,4 (36,07 914,4 (36,0) 914.4 (36.0) 914,4 (36.0)
889,0 (35,0) 889,0 (35,0} 889,0 (35,0) 889,0 (35,0}
39,4 (103,0) 39.4 (103,0) 40,0 (104,0) 39.4 (103,0)
4988, 8573, 4983, 8572,
146,9 ( 5186,) 252,4 ( 8914,) 146.5 ( 5174,) 252,4 ( 8913,)
15,7/11/ 16, 10.,5/11/ 10, 11.9/11/ 12, 10,0711/ 10,
9,0/ 1/ 9. 7.0/ 1/ 7e 7.0/ 1/ 7. 7.0/ 1/ 7.
30,1713/ 28, 15,6/13/ 14, 23,8/13/ 22, 15,3/13/ 14,
1,9/13/ 2, 1,6/13/ 1. 1,7/13/ 2, 2,0/13/ 2,
40,1/ 3/ .68 22,4/ 3/ .36 33,9/ 3/ 57 21,5/ 3/ .35
2,7/ 3/ .04 2,6/ 3/ ,04 2,6/ 3/ .04 2,6/ 3/ ,04
20,67 2/ 21, 12,27 2/ 12, 20,17 2/ 20, 11.9/7 2/ 12,
1,87 2/ 2, 1.4/ 2/ 1, 1,5/ 2/ 2. 1.5/ 2/ 2,
19,60 36,71 23,55 38,34
7. 4, 5. 3.
25, 12, 20. 12,
.64 32 «53 31
18,9 10,8 18,7 10.4
2,863 (98,7 2,217 (98,) 2,379 (98.,) 2,144 (98,)
.61 53 .44 .46
4,28 3,62 3.33 3.44
1722,1% 1497,3 1415,7 1425,6
5,93 5.84 5,84 5,63
1,98 1.47 1.66 1.42
.10 .08 .08 .07
.74 .58 .57 .55
297.1 238,1 243,9 226,7
1.02 .93 1,01 .89
11.11 8,90 9.12 8,47
505, 867, 504, 867,
5.80 6,29 5,80 6,29
.969 «970 972 <970 .971% «972

.964( ,940)
399,37/ 77,88

.968( ,944)
399,07/ 77,83

12

12,08 12,09
9.96 8,78

3-BAG (4-BAG)

CARBON DIOXIDE G/KM 251,9 ( 248,5)

FUEL CONSUMPTION L/ 100KM 9,41 ( 9.29)

HYDROCARBONS (THC) G/KM .09 (  .08)

CARBON MONOXIDE G/KM .61 (  .60)

OXIDES OF NITROGEN G/KM .07 ¢ 9k

PARTICULATES

~ e,



TEST NO, 614572 RUN 1
VEHICLE MODEL 80 MERCEDES 3000
ENGINE 3,0 L(183, CID) L=5
TRANSMISSION A3

BAROMETER 742,95 MM HG(29,25 IN HG)
RELATIVE HUMIDITY 56, PCT
BAG RESULTS

0} 78]

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM .
FILTER WT, MG (EFFICIENCY, £)
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS /KM
CO GRAMS /KM
CO2 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED OISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT YOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPTION L /100KM

COMPOSITE RESULTS

TEST NUMBER 614572
BAROMETER MM HG 743,0
HUMIDITY G/KG 11.4
TEMPERATURE DEG C 25,0

FTP

- VEHICLE EMISSIONS RESULTS =72000 KM W/TRAP
PROJECT 05-5810-001

VEHICLE NO,.61

DATE

DYNO NO,

DRY BULB TEMP, 25,0 DEG C(77.0 DEG F)

6/10/82
BAG CART NO,

1 / CVS NO, 17

2

ABS, HUMIDITY 11,4 GM/KG

]

COLD TRANSIENT

914.,4 (36,0)
889.0 (35,0)
40,6 (3105,0)

4996,

146,6 ( 5175.)
8.,5/11/ 9.

2

STABILIZED

914,4 (36.0)
889,0 (35,0)
40,0 (104,0)

8572,

251,8 ( 8891,)

8,3/11/ 8,

7.2/ 3/ 7. 6.6/ 1/ 7.
30.4/13/ 28, 17,3713/ 16,
2.0/13/ 2. 2,0/13/ 2,
40,7/ 3/ .69 23,7/ 3/ .39
3.4/ 3/ .05 3,3/ 3/ .05
19.9/ 27 20, 11,9/ 2/ 12,
1.5/ 2/ 2, 1,0/ 2/ 1,
19,30 34,59
2, 2,

25, 14,

.64 .34
18,5 10,9
.220 (72,) 179 (74.)

.15 27
4,33 3,98
1721,0 1548,7
5.30 5,38
+20 .16
.03 .04
«75 .64
297,2 247,6
.91 .86
11,10 9.25
505, 867,
5.79 6.26
.976 «977 .978
.963( ,945)
'398,.,4/ 76,83
12,05
10,14

TEST WEIGHT 1814, KG( 4000, LBS
ACTUAL ROAD LOAD
DIESEL EM-465-F

ODOMETER 86040, KM(53463, MILES)

)

9,7 KW( 13,0 HP)

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

NOX HUMIDITY CORRECTION FACTOR 1,02
3 4
HOT TRANSIENT STABILIZED
914.4 (36,0) ° 914.4 (36,0)
889.0 (35.0) 889,0 (35,0)
38,9 (102,0) 39,4 (103,0)
4989, 8576.
147,0 ( 5189,) 252.2 ( 8906,)
10.0/11/ 10, 10,9711/ 11,
6.6/ 1/ 1. 6.0/ 1/ 6,
24,0/13/ 22, 16.6/13/ 15,
1.9/13/ 2, 1.9/13/ 2,
34,8/ 3/ .58 22,6/ 3/ .37
3.1/ 3/ .05 3,2/ 3/ .05
19.5/ 2/ 20, 11.67 2/ 12,
1.1/ 2/ 1, 1.0/ 2/ 1,
22,90 36.35
4, 5.
20, 13,
-54 .32
18.4 10.6
.153 (72,) .205 (81,)
- .74
3.37 3,83
1444 1470,.4
5.30 5.24
.14 A7
.05 .12
.58 .61
248.3 234,0
.91 .83
9,27 8.75
506, 868,
5.82 6.29
.977 .978 .979
.967( ,949)
399.2/ 76,717
12,10
9,00
3-BAG (4-BAG)
G/KM 258,0 ( 254,0)
L/ 100KM 9.64 ( 9.49)
G/KM .04 « .06)
G/KM .64 (  .64)
G/KM .89 « .88)
G/KM .027 ¢ .027)



TEST NO, 614571 RUN ]
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3.0 L(183, CID) L~5
TRANSMISSION A3

BAROMETER 740,66 MM HG(29,16 IN HG)
RELATIVE HUMIDITY 59, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)

19-9

BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER /RANGE /PPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPM

CO02 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS /KM
CO2 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 614571
BAROMETER MM HG 740,7
HUMIDITY G/KG 1.7
TEMPERATURE DEG C 24,4

FTP

- VEHICLE EMISSIONS RESULTS ~-72000 KM W/TRAP
PROJECT 05-5810-001

VEHICLE NO,.6!

DATE

BAG CART NO,

6/ 9/82

DYNO NO, 2

DRY BULB TEMP, 24,4 DEG C(76,0 DEG F)

i / CVS NO, 17

ABS, HUMIDITY 11,7 GM/KG

1

COLD TRANSIENT

927,1

(36,5)

901.7 (35,5)
38.3 (101,0)

927,1

2

STABILIZED

(36,5)

901,7 (35,5)
38,9 (102,00

4992,

146.5 ( 5174,)

8579,

251,5 ( 8880,)

9.8/11/ 10, 6.8/11/ 7.
5.9/ 1/ 6. 5.5/ 1/ 6.
27,3713/ 25, 14,7/13/ 13,
1.3/137 1, 1,4/137 1,
40.5/ 3/ .69 22.9/ 3/ .37
2.8/ 3/ ,04 2.7/ 3/ .04
20.2/ 2/ 20, 12,27 27 12,
.67 2/ 1. .9/ 2/ 1.
19,41 35,91
4, 1.
23, 12,
.65 .33
19.6 11,3
L2148 (74)) .181 (76.)
.36 .21
3,94 3.45
1734,3 1524 .6
5.68 5.63
.19 .15
06 .03
.68 .55
297.9 242,2
.98 89
11.13 9.04
505, 868,
5,82 6.29
975 .976 .977
963( ,945)
398,0/ 76,9}
12,12
10,05

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OX1DES OF NITROGEN
PARTICULATES

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

EM=465=F

1814, KG( 4000,
9.7 KW( 13,0 HP)

LBS)

ODOMETER 86011, KM(53445, MILES)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

927,1

(36,5)
901.7 (35,5)
37.2 ( 99.0)

4
STABIL}ZED

927.1 (36,5)
901.,7 (35.5)
38,3 (101,0)

1.03

4990, 8563,
146,9 ( 5185,) 251,3 ( 8875,)
8,4/11/ 8, 6.7/1%/ 1,
5.5/ 1/ 6, 5.1/ 1/ 5,
22,6/13/ 21, 15,7713/ 14,
1,8/13/ 2, 2,4/13/ 2.
33,7/ 3/ .56 22,0/ 3/ .36
2,5/ 3/ .04 2,6/ 3/ .04
19,1/ 2/ 19, 11.87 2/ 12,
1,0/ 2/ 1, 1.2/ 2/ 1.
23.72 37.45
3, 2,
18, 12,
.53 .32
18.1 10,6
141 (76.) 43 (77.)
.27 .25
3.16 3.53
1413,0 1459 ,1
5.26 5.28
W12 .12
.05 .04
.54 56
241.,9 232,7
.90 .84
9.03 8.69
505, 867,
5,84 6.27
.976 .977 .978
.968( ,949)
398,2/ 76.80
12,11
8.86
3-BAG (4-BAG)
G/KM 253.6 ( 250.8)
L/100KM 9,47 C 9.37)
G/KM .04 (  .04)
G/KM .57 ( .58)
G/KM .91 «  .90)
G/KM .025 ¢ .024)



TEST NO, 6150~1 RUN 1
VEHICLE MODEL 80 MERCEDES 3000
ENGINE 3,0 L(183, CID) L=5
TRANSMISSION A3

BAROMETER 742,44 MM HG(29,23 IN HG)
RELATIVE HUMIDITY 56, PCT
BAG RESULTS

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM, H20(iN, H20)
BLOWER INLET P MM, H20(IN, H20)

ALY

BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

THC GRAMS/KM
co GRAMS /KM
C02 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM {MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6150-1
BAROMETER MM HG 742.4
HUMIDITY G/KG 11.4
TEMPERATURE DEG C 25,0

FTP

= VEHICLE EMISSJIONS RESULTS =-80000 KM W/0 TRAP
PROJECT 05-5810-001 '

VEHICLE NO,61

DATE
BAG CART
DYNO NO,

DRY BULB TEMP, 25,0 DEG C(77,0 DEG F)

7/ 9/82

NO, ¥ / CVS NO, 17
2

ABS, HUMIDITY 11,4 GM/KG

TEST WEIGHT
ACTUAL ROAD LOAD

DI ESEL EM-465-F
ODOMETER 94584, KM(58772, MILES)

NOX HUMIDITY CORRECTION FACTOR

3 4
HOT TRANSIENT STABILIZED

914,4 (36,0)
889.0 (35,0)

914,4 (36,0)
889,0 (35,0)

1814, KG( 4000, LBS)
9.7 KWw{ 13,0 HP)

1.02

1 2
COLD TRANSIENT STABILIZED
914.4 (36,0) 914.4 (36,0)
889,0 (35,0} 889,0 (35,0)
34,4 { 94,0) 36,7 { 98.0)
4993, 8569,
148,5 ( 5244,) 253,5 ( 8952,)
13,3711/ 13, 9,6/11/ 10,
5.7/ V/ 6. 5.6/ 1/ 6.
28,6/13/ 26, 17,0713/ 15,
1.8/13/ 2, 1.9/13/ 2,
38,1/ 3/ .64 22,3/ 3/ 36
2,9/ 3/ .04 3,2/ 3/ .05
18,4/ 2/ 18, 11.3/7 27 11,
.6/ 2/ 1. .67 2/ 1.
20,73 36,88
8. 4.
24, 13,
.60 31
17.8 10.7
3,184 (99,) 2,352 (98.)
.68 .61
4,14 3.96
1632,2 1453,9
5.18 5.32
2,13 1.63
.12 .10
73 .64
286,9 234,5
.91 .86
10,73 8.77
505, 867,
5.69 6,20
<976 «978 «979
«965( ,948)
402,0/ 76,84
11,89
9.71

37.8 (100.0)

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

39.4 (103,0)

4994, 8571,
147.4 ( 5203,) 251,9 ( 8895,)
10.3/11/ 10, 9,0/11/ 9,
5.6/ 1/ 6, 5.5/ 1/ 6.
23,0/13/ 21, 16.6/13/ 15,
1.2/13/ 1, 2,1/13/ 2,
32,5/ 3/ .54 21,9/ 3/ .35
2,8/ 3/ .04 2,7/ 3/ .04
17.6/7 2/ 18, 1,17 27 11,
472/ 0, 572/ 1.
24,65 37.60
5, 4,
19, 13,
.50 .31
17.2 10.6
2,435 (99,) 2,107 (92.)
.42 .53
3,32 3.78
1347.3 1447,5
4,96 5,23
1.60 1.56
.07 .08
.58 .61
237,0 233,2
.87 .84
8.86 8,72
505, 867,
5,68 6.21
977 .978 .979
.968( ,951)
399,3/ 76,89
11,89
8.79
3~BAG (4-BAG)
G/KM 246 ,0 ( 245,6)
L/ 100KM 9,20 ( 9,18)
G/KM .10 (.09
G/KM .64 (  .63)
G/KM .87 (  .87)
G/KM .291 { .288)



TEST NO, 6150-2 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CiD) L=5
TRANSMISSION A3
BAROMETER 744,47 MM HG(29,31 IN HG)
RELATIVE HUMIDITY 66, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20({IN, H20)
BLOWER INLET P MM, H20(iIN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
CO02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

£Ev=-D

THC GRAMS /KM
co GRAMS /KM
C02 GRAMS/KM
NOX  GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED D STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 61502
BAROMETER MM HG 744.,5
HUMIDITY G/KG 12,6
TEMPERATURE DEG C 25,9

FTP

- VEHICLE EMISSIONS RESULTS =80000 KM W/0 TRAP
PROJECT 05-5810-001

VEHICLE NO,61

DATE
BAG CART NO,
DYNO NO,

DRY BULB TEMP, 23,9 DEG C(75,0 DEG F)

7/12/82

1 / CVS NO, 17

2

ABS, HUMIDITY 12,6 GM/KG

1
COLD TRANSIENT

914,4 (36,0)

889,0 (35,0}

36,1 ( 97,0)
4988,

148,1 ( 5228,)

14,1/11/ 14,
5.6/ 1/ 6.
28.9/13/ 27,
1.3/13/ 1.
39,8/ 3/ .67
2,6/ 3/ .04
21,07 2/ 21,
2,27 2/ 2,
15,76
9.

25,
.64
18.9
2,907 (98,)

«75
4,23
1724,.8
5,71
1.93

13
o713
297,9
99
11,14

505,
5.79
.972

«964¢(

.974

2

STABILIZED

914.,4 (36,0)
889,00 (35,0)
37.8 (100,0)

8566,

253,2 ( 8942,)

9,0/11/
5.6/ 1/
15,5/13/
1.5/13/
22,47 3/
2,4/ 3/
12,1/ 2/
1.4/ 2/
36,72

4,
12,
33
10,7

9.
6.
t4,
1.
.36
.04
12,
1.

2,282 (98,)

52
3,65
1516,0
5,54
1.54

.08
59
244 ,4
.89
9.13

867,
6,20
«975

.944)

401,3/ 76,96

11,99
10,10

CARBON DIOXIDE
FUEL CONSUMPTION

HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

TEST WEIGHT 1814, KG{ 4000, LBS)
ACTUAL ROAD LOAD 9,7 KW( 13,0 HP)
DIESEL EM=465~F
ODOMETER 94617, KM({58792, MILES)
NOX HUMIDITY CORRECTION FACTOR 1,07
3 4
HOT TRANSJENT STABILIZED
914 .4 (36,0) 914.,4 (36,0)
889,0 (35,0) 889,0 (35.0)
37.8 (100.0) 37.8 (100,0)
4987, 8567,
147.6 { 5213,) 253.,6 ( 8955,)
t0.,4/11/ 10, 8,6/11/ 9.
5.6/ 1/ 6, 5.3/ 1/ 5,
23,6/13/ 22, 15,3/13/ 14,
1.2/13/ Te 1.6/13/ 1.
34,3/ 3/ .57 21,47 3/ .35
2,9/ 37 .04 2,5/ 3/ .04
19,6/ 2/ 20, 11,27 2/ 11,
1.2/ 2/ 1. <9/ 2/ 1.
23,26 38,54
5. 3.
20, 12,
«53 31
18,5 10.3
2,639 (98,) 2,222 (99,)
.43 .50
3,41 3,58
1433,9 1431.3
5.55 5,34
1.79 1.51%
.07 .08
+59 <57
246 ,6 229,3
.95 .85
9,22 8,57
505, 867,
5,82 6.24
.973 .975 <975
«968( .947)
401,27 77.09
12,06
8,88
3=-BAG (4=BAG)
G/KM 256,1 ( 251,7)
L/100KM 9,57 ( 9.41)
G/KM .09 ( .09)
G/KM .62 ( .61)
G/KM «93 ( «92)
G/KM 282 ( .280%



TEST NO, 615071 RUN 1
VEHICLE MODEL 80 MERCEDES 300D
ENGINE 3,0 L(183, CID) L=5
TRANSMISSION A3

BAROMETER 742,70 MM HG(29,24 IN HG)
RELATIVE HUMIDITY 53, PCT
BAG RESULTS
BAG NUMBER
DESCRIPT{ON
BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS
TOT FLOW STD, CU, METRES (SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
THC CONCENTRATION PPM
CO CONCENTRATION PPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
FILTER WT. MG (EFFICIENCY, %)
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
PARTICULATE MASS GRAMS

¥v-9

THC GRAMS/KM
CO  GRAMS/KM
CO02 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM  (MEASURED)
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER

615071

BAROMETER MM HG 742.7
HUMIDITY G/KG 10,7
TEMPERATURE DEG C 25,0

FTP

- VEHICLE EMISSIONS RESULTS =-80000 KM W/ TRAP
PROJECT 05-5810-001

VEHICLE
DATE

BAG CART
DYNO NO,

DRY BULB TEMP, 25,0 DEG C(77,0 DEG F)

NO,61
7/ 1/82
NO.

1 / CVS NO, 17
2

ABS, HUMIDITY 10,7 GM/KG

TEST WEIGHT
ACTUAL ROAD LOAD

DIESEL

1814, KG( 4000, LBS)

9.7 KW( 13,0 HP)

EM=465-F
ODOMETER 94375, KM{58642, MILES)

NOX HUMIDITY CORRECTION FACTOR

3

HOT TRANSIENT

914,4 (36,0)
889.0 (35,0}
37.2 { 99.0)

66
88

4
STABILIZED

0.4 (26,0}
9.0 (35,0)

37.8 (100.0)

1 2
COLD TRANSIENT STABILIZED
914.,4 (36,0) 914,4 (36,0)
889,0 (35,0) 889,0 (35,0)
35,6 ( 96,0) 36,7 ( 98,0
4989, 8582,
148,11 ( 5230.) 254,1 { 8973,)
12.5/11/7 12, 7.2/11/ 7.
5.3/ 1/ 5. 5.3/ 1/ 5.
27,1/13/ 25, 14,8713/ 13,
.9/13/ 1. 1.0/13/ 1.
39,2/ 3/ .66 22,47 37 .36
3,0/ 3/ L05 3,0/ 3/ .05
19.8/7 2/ 20, 11,4/ 2/ 11,
1727 1. 6/ 2/ 1.
20,10 36.75
7. 2,
23, 12,
+62 e 32
19,1 10,8
.170 (80,) .101 (83,)
.64 031
4,02 3,62
1679,4 1479,3
5.41 5.25
.14 .08
.11 .05
69 .98
287.9 235,7
«93 .84
10,76 8,81
505, 868,
5.83 6,28
.977 <979 +980
.964( ,948)
402,2/ 76,98
12,11
9,75

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NiITROGEN
PARTICULATES

1,00

4987, 8580,
147,5 ( 5207,) 257.6 ¢ 9096.)
9,0/11/ 9, 7.5/11/ 8.
5.3/ 1/ 5, 5.4/ 1/ 5.
21,8/13/ 20, 14,9/13/ 14,
1.0/13/ 1, W9/137 1,
34,2/ 3/ .57 21,5/ 3/ .35
2,7/ 3/ .04 2,5/ 3/ .04
19,7/ 2/ 20, 11,5/ 2/ 12,
/.27 1, .7/ 2/ .
23,34 38,37
4, 2,
18, 12,
.53 .31
19,0 10.8
.138 (73.) 112 (85,)
.34 .34
3,17 3,72
1435.4 1462,0
5.36 5,32
.13 .09
.06 .05
.55 .59
248,1 232,.5
.93 .85
9,27 8.69
505, 868,
5,79 6.29
.978 .979 .980
.968( ,951)
405,1/ 76,92
12,07
8.97
3-BAG (4-BAG)
G/KM 249.9 ( 248,9)
L/100KM 9,34 ( 9.30)
G/KM .06 « .07
G/KM .59 ( .60)
G /KM .88 ( .88)
G/KM .018 ( .018)



TEST NO,
VEHICLE MODEL

615072 RUN 1
80 MERCEDES 300D

ENGINE 3,0 L{183, CID) L-5
TRANSMISSION A3

BAROMETER 743,97 MM HG(29,29 IN HG)
RELATIVE HUMIDITY 64, PCT

BAG RESULTS
BAG NUMBER
DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)}

BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)

BLOWER REVOLUT!IONS

TOT FLOW STD, CU., METRES (SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM
FILTER WT., MG (EFFICIENCY, %)
THC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

SP-o

THC GRAMS/KM
co GRAMS /KM
CO02 GRAMS/KM
NOX  GRAMS /KM

FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

KM (MEASURED)
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6150T2
BAROMETER MM HG 744.0
HUMIDITY G/KG 13,4
TEMPERATURE DEG C 25,6

FTP

- VEHICLE EMISSIONS RESULTS =-80000 KM W/ TRAP

PROJECT 05-5810~001

VEHICLE NO.61

DATE 7/ 8/82

BAG CART NO, 1 / CVS NO, 17
DYNO NO, 2

DRY BULB TEMP, 25.6 DEG C(78.0 DEG F)

ABS, HUMIDITY 13,4 GM/KG

TEST WEIGHT
ACTUAL ROAD LOAD
DIESEL
ODOMETER 94399, KM(58657, MILES)

1 2
COLD TRANSIENT STABILIZED HOT
914,4 (36,0) 914,.4 (36,0) 914
889,.0 (35,0) 889.0 (35,0) 889
40,6 (105,0} 41,1 (106,0) 39
4994, 8580,
146,8 { 5183,) 251.8 ( 8892,) 147
11.0/11/ 11, 6.7/11/ 7. 8.
4,5/ 1/ 5. 4,3/ 1/ 4, 4,
26,3/13/ 24, 13,5/13/ 12, 19,
.1/13/ 1, 6/13/ 1, .
40,1/ 3/ .68 23,7/ 3/ .39 34,
3,1/ 3/ .05 3.4/ 3/ .05 3.
18,8/ 2/ 19, 11.2/ 2/ 11, 18,
/2, 1, o7/2/ 1. o
19,62 34,64
7. 2.
23, 11,
.63 »33
18,1 10,5
«254 (84,) .121 (81,) .
«37 .36
3.88 3,33
1705,2 15421
5.59 5,56
«20 .10
.10 .06
.68 .54
300,7 250,9
.98 .90
11.24 9.37
505, 868,
5,67 6.15
973 «975 «9276

«963( ,943)
398,67/ 77,12
11.82
10,27

CARBON DIOXIDE

FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN

PARTICULATES

EM~-465~F

~ Iy

1814, KG( 4000, LBS)
9.7 KW{ 13,0 HP)

NOX HUMIDITY CORRECTION FACTOR 1,10
3 4
TRANSIENT STABILIZED
.4 (36,0) 914.,4 (36.,0)
.0 (35,0) 889,0 (35.,0)
.4 (103,0) 39,4 (103,0)
4989, 8572,
.0 { 5191,) 252,6 ( 8920,)
4/11/ 8, 6.,8/11/ 1.
3/ 1/ 4, 4,5/ 1/ 5,
2/13/7 17, 13,1713/ 12,
1/13/ 0, 4/13/ 0,
7/ 3/ .58 23,2/ 3/ .38
9/ 3/ .06 3,7/ 3/ .06
5/ 2/ 19, 11.3/7 2/ 11,
7/ 2/ 1, 1727 1,
22.99 35,43
4, 2.
17. 11,
.52 .32
17.8 10.6
175 (82,) 129 (79.)
.36 36
2,88 3,29
1407.9 1485.9
5,50 5,63
.14 11
,06 .06
.51 .53
247,0 239.6
.97 .91
9,23 8.95
505, 867,
5,70 6,20
.974 .975 .976
.966( ,946)
399,6/ 77,07
11.90
9,08
3-BAG (4-BAG)
G/KM 260,1 { 256,7)
L/100KM 9,72 ( 9.59)
G/KM .07 ¢ .07)
G/KM .56 ( +56)
G/KM .94 ¢ Q4



APPENDIX H

DURABILITY EVALUATION OF NGK TRAP ON THE DATSUN



TEST NO.  6500-1

VEHICLE MODEL _ 82
ENGINE ZMg %170 DAKSUN WD

TRANSMISSION A3

AROMETER 743,20 MM 29.26 IN H
EELATIVE HUMIDITY 4yG( 2 &

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM. H20
BLOWER INLET P

BCKGRD METER/R
UTION FACTOR

22X
[7e)==l%
SE3E

z

3

m

=

m

ENCY, %)

PRErCOCATE Mess aravs

HC GRAMS/KM
88 gRAMS/KM
NOK GRANS,
FUEL CONSdMPTION BY CB L/100kM

RUN TIME SECONDS
NEéSURED DISTANCE KM

DL, WET (DRY)
TOT V0L (ggMy / SAM BLR (SCM)
KM (MEASURED%
FUEL CONSUMPTION L/100KM
COMPQSITE RESULTS
TEST NUMBER 6500-
R MM 743.

EAESEE=EEISS

DYNO NO.

DRY BULB
ABS MI

1
COLD TRANSIENT

690.9 (27.2
561.3 (22,1
5. 96.0)

. « ON
DONIOOD WD e
[ e N N Ve T 08 o))

LINCO

4>
~J
WO
(Vo]

W
MO SV

—
w

w W
IO OOV W

e afae o o o o

—te

=
DI =) e N N N T

—
.
o
NI
QUM fae
. o NOe PIMNILILILD Lok b
©o

ONo
[$, ]
.
S’

—
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8 ) 8:. . s (Do o
YN WOW NI NN~
QPROOW OWWMN

1862 GM/K

—

ISSIONS RESULTS -0 KM W/0 TRAP
-§§10_801 /

TEST WEIGHT 1531. KG{ 3375. LBS)
ACTUAL ROAD LOAD _ 7.2 KW( 9.7 HP)
DIESEL  EM-

ODOMETER 2290. KM( 1423. MILES)

9.0 DEG F
EG e G ) NOX HUMIDITY CORRECTION FACTOR .98
2 3 4
STABILIZED HOT TRANSIENT STABILIZED
698.5 (27.5 693.4 (27.3 693.4 (27.3
561.3 (22.1 561.3 {22.1 566 4 22 3
33,9 { 93.0) 35.% 96.0) .0)
23809, 13886. 2
233.6 i 8250. ) 135.9 { 4798.) 233 { 8258.)
12.9/11/ 13. 17.7/11/ 18. 12.8/11/ 13.
6.2/ 1/ 6. 6.2/.1/ 6. 5.9/1/ 6.
20.6/13/ 19. 30.6/13/ 28. 20.0/13/ 18.
1.8/13/ 2. 1.7/13/ 2. 1.7/13/ 2.
23.6/ 3/ .38 33.8/ 3/ .ho 22.11°3 .31
3.0/ 3/ .05 3.17°3/ .05 3.1/ 3/ .05
0y y 8 wyy T 4hy
é4.é8 é3.é7 46.{3
7. 12. 7.
17. 26. 16.
.34 .52 .32
9. 13. 9.
1.460 24.) 1.492 25.) 1.309 24.)
4.57 4.11 4.45
1449.0 1289.8 1377.3
3.96 3.4% 4.%5
99 9 .88
.%5 .%? .%5
231.8 222.6 220.%
.63 .59 .66
8.69 8.34 8.26
867 . 506 . 867
6.25 5.79 6.
981 980 67?81952 981
369.8/ 78 11
12.04
8.30
3-BAG (4-BAG
CARBON DIOXIDE G/KM 234.5 231.2
FUEL CONSUMPTION ~ L/100KM 8.79 8.6/
HYDROCARBONS THC) G/KM .%0 .20
CARBON MONOXIDE G/KM .76 /5
OXIDES OF NITROGEN G/KM .62 .63
PARTICULATES G/KM 171 .166



EST ND.  46500-2

VEHICLE MGDREL
ENGINE 2.8 L{170.
TRANSMISSION A

BAROMETER 741,17 MM KG(29.18 IN HG

RUN
02 DATSUN MAXTAHM
CIim 6

RELATIVE HUMIBITY 53, FCT
BAG RESULTS
RAG NLUMBER
RESCRIFTION
BLOWER DIF F MM, HZO0CIN., H20)

BLOWER INLET F MM; H20CIN, H20)
BLOWER INLET TEMF, DEG. C(DEG.
BLOWER REVOLUTIONS

TOT FLOW STh. CU. METRES(SCF)
HC SAMPLE METER/RANGE/FFM
HC BCRERD METER/RANGE/FFH

CO  SANPLE MCTER/RANGE/FIMM
CO BCRORD KETER/RANGE/PFM
£02 SAMPLE METER/RANGE/FCT
CD2 BCRGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/F{'M
NOX BCKRGRD METER/RANGE/PFFM
RILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION PPN

CO2 CONCENTRATIDN PCT

NOX CONCENTRATION PI'M

FILTER WT. MG (EFFICIENCY, ¥}
HC HMASS GRAMS

L0 HASS GRAMS

€02 MASS GRAHS

NOX MASS GRAMS

fﬂPTICULATE NA 5 GRAMS

HC GRAMS/KM
C0  GRAMS/KM
02 GRAMS/KM
NOX GRAMS/KM .
FUEL CONSUMFTION BY CR L/100KM

RUN TINME SECONDS
MEASURED DISTANCE KM
SCFy DRY

DFCy WET (DRY)

TO0T VOL (SCM) / SAM BLR (SCM)

KM (MEASURED)
FUZL CONSUMPTION L/1COKM

COMFDSITE RESULTS

TEST NUKEBLR 65002
RAROMETER MH HG 741.2
HUMIDITY G/KG 10.7

TEMFERATURE DEC € 25.0

)

)

Fre VEHICLE EMISS
PROJECT Q5

VEHICLE ND.65
DATE 3/ 5

8ﬂ

IONS RESULTS
oE10-0061

EAG CART NO‘ 1 / CV5 ND, 3

[IYNG NGO,

URY RULE TEHF,

;.

25.0 DEG C(77.,0 DEG F)

AEG. HUMIDITY 10,7 GM/KG

1
ANSIENT

27.0)
22.0)
LOO Q)
)
4 76/0)
/117 38,
4 /4,
37137 24,
87137 1,
37487 37 W63
2047 3/ 04
15.1/ 2/
&4 2 1,
21.07
26,
32,

+ 59
14od
5.05° (96 )
5.02
1442.8
3.75
1.28

COLD
4685,
558,
7.

s
8
g
8
13570
3001,
/
7

3 {
5 {
37 {

8¢
35 {
0 1/
4 1,
26 2

o
+
’
.

48
35
s
o

1.

2

~0 KW W/D

TRAF

TEST WEIGHT
ACTUAL ROADR LOALD

1531,

DIESEL EN-487-F

COROMETER

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

STABILIZED
948 (27.0) 685.8 (27,0)
8.8 (22.0) 90B.8 (22.0)
2.2 { 90.0) 356 ( 26.0)
23814, 13877,
3.7 ( 8253.) 135,55 ( 4785,)
0?/11/’ 1.‘.» 1600/’11/ 160
L VAP 4.9/ 1/ &,
/137 18, 28,2713/ 26,
ISRV 1. /7137 1,
L7 35 W37 33,8/ 3/ .54
I3 .04 2.9 3/ .04
a7/ 27 10, 14.0/ 2/ 14,
&/ 2/ 1. &7 2/ 1,
35,465 23,59
7 11,
17, 29,
33 o 52
8.9 13.4
353 (94.) 1,417 (9442
+ 26 .88
4,60 3.87
1424.2 1293.7
3.98 3,48
+86é +89
015 01\J
73 + 67
226.5 222,
163 +60
8,49 8.23
861, 305,
6,29 5.82
+980 +978 979
967 .9
3683/ 77
12,03
8.18
CARBON DIOXIDC G/KM
FUEL CONSUMFTION L/100KH

HYIIRGCAREONS (THC)
CARBON MONDXIDE
OXIDES OF MITROGEM

G/7KM
G/RM
G/KM

PARTICULATES /RN

hC( 3375

/og KU(

LB5)

747 HF}
2316, KMC 1439, HILES)

1.00

3
STARILIZED

685.8 (27.0)
598.8 (22,00

2
1

3

R
1
4

S N

2 ( 90.,0)
80

8 ( 8219.)

8711/
8/ 17

19.1/13/

2/13/

22,07 3/
2.9/ 2/
P67 2/

6/ 2/

12,
S,
17,
¢ 36

+04
10,

14200 (9da)

090

4,28

1332.1

4.01
77

(4-BAG)
( 227.1)
( 8.51)
(19
(7%
.83
f

10 A



TEST ND., 430071 RUN

VEMICLE MODEL 82 DATSUN MAXIMA
ENGINE 2,8 L{170, CII) &
TRANSMIESION A3

BAROKETER 729,14 MW HG(29.10 IN HG)
RELATIVE HUMIRITY 49, PCT
BAG RESULTS

BAC NUMBER

DESCRIFTION

BLOWER DIF P MM, H20{IN. H20)
BLOWER INLET P MM, H2O(IN. H20)
ELOWER INLET TEMP, LEG. C(DEG. F)
GLOWER REVOLUTIONS

JOT FLOW ST, CU. METRES(SCF)
HC  SAMPLE MECTER/RANGE/FFH
HC  BCKGRD METER/RANGE/FFHM
CO GAMPLE METER/RANGE/FPH
CO RCKGRE HMETER/RANGE/FPFH
COZ SAMPLE METER/RANGL/FCT
02 BCRGRD METER/RANGE/PCT
NOX SAMPLE NETER/RA&GE/°P“
NOX ECKGRD MLEYER/RANGE/FFM
BILUTION FACTOR

HC  CONCENTRATION FPM

CO  CONCENTRATION FFH

CO2 CONCENTRATION FCT

NOX _CONCENTRATION PPM

FILTER WT. MG (EFFICIENCYs X
HC MASS GRAMG

CO MASS GRAMS

£02 MASS GRAMS

NOX HASS GRAMS

FARTICULATE MASS GRAMS

HC GRAMS/KM
€0 GRAMS/RM
CD2 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMFTION BY CE L/100KH

RUN TIME SECONDS
MEASURED DISTANCE KM
SCFy DRY

BFCy WET (DRY)

TOT VOL (SCH) / SAM BLR (5CM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPDSITE RESULTS
TEST NUMBER 650071
RARGHETER K4 HG 73%2.1
HUMIDITY G/KG 10.0
TEMPERATURE DEG C  25.0

RATE

3846,

1.98
3,39

1515.8

J.67
+ 29

+ 34
+74
2832
+b4
?.088

503,
3476
+778

- VEHIELE EMISS
FROJECT 05-3810-C01
VEHICLE NOL 65

a3/ 6/82

EAG CART NO. 1 / CVS RO, 3
LYNO NO.

DRY BULE TEMP., 25.0 DEG C(77
ARG, HUMIDITY 10.0 GM/KE
1
COLL TRANSIENT
685.8 (27.0)
558.8 (22.0)
3\.)06 ( 96;0)

135.0 ¢ 4707 )

31,
b
37.
2,
66
04
15,
1.

14.5
366 (814)

+763{ .948)
368.5/ 7777

IONS RESULTS -0 KM WITH

)
STAEBILIZLD
2740)

n
2
22

v164 (734)
78

4,48

1484.4

3.90
+14

13

+ 79
238.2
+63
B.92

848,
6,23

+281

90,
2

TRAF

TEST WEIGHT
ACTUAL ROAD LOAB

DIESEL

ORGMETER

1531. KG( 3375,
7:2 KW 2.7 HF)

87-F
“3/1. KM 1473, MILES)

LRS)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

685.8 (272.0)
598.8 (22.0)

36.1 ¢

30.2/13/
1.8/13/
31,3/ Y/
2.8/ %/
14,47 2/
1.47 2/

23,946

11,
26,

133
«298 (81.)

CARBON DIOXIDE
FUCL CONSUMPTION
HYDROCARRONS (THC)
CAREON MONOXIDE

DXIDEo DF NITRDGEM

A r—-

4
STABILIZED

685.8 (27.0)
53848 (22.0)
35.0 ( 95.0)

23810,

231.8 ¢ 818;.

11 4711/
9.7/ 1/
19.9/13/
1.7/13/
22.8/ 3/
A-.I/ 7[’

1¢.87 2/

18.
24
+ 37
+04
11.
)

7.2
1160 (71.)

+78
4,38
1397.8
4.01
+14

+13

+ 70
224,32
+64
8.40

B&3,
5,03

+981

+267¢ 4952)
366.2/ 77.70

3-BAD
238,72
8,93
.18
V77

——
ra >
e e o Dt

P P P~
RN AN B

NCONC)
Nt o Nt N



TEST NO, 650072 RUN

VEHICLE MODEL 82 DATSUN MAXIAM
ENGINE 2,8 L(170, CID) 6
TRANSMISSION A3

BAROMETER 744,47 MM HG(29,.31 IN HG)
RELATIVE HUMIDITY 53, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS
TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PPM

iy CO2 CONCENTRATION PCT

I NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)

HC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 650072
BAROMETER MM HG 744.5
HUMIDITY G/KG 8.7
TEMPERATURE DEG C 21,7

FTP

- VEHICLE EMISSIONS RESULTS -0 KM WITH TRAP
PROJECT 05-5810-001

VEHICLE NO.65 TEST WEIGHT 1531, KG( 3375, LBS)
DATE / 71/82 ACTUAL ROAD LOAD _ 7.1 KW( 9,5 HP)
BAG CART NO. 1 / CVS NO. 3 DIESEL  EM-487-F
DYNO NO, ODOMETER 2396. KM( 1489, MILES)
DRY BULB TEMP, 21,7 DEG C(71,0 DEG F)
ABS. HUMIDITY 8,7 GM/KG NOX HUMIDITY CORRECTION FACTOR .94
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
685.8 (27,0) 685.8 (27,0) 685.8 (27.0) 685,8 (27,0)
558.8 (22,0) 558.8 (22,0) 558.8 (22,0) 558.8 (22,0)
33.3 ( 92.0) 30,6 ( 87.0) 33,9 ( 93,0) 31,1 _( 88,0)
13834, 23790, 13866, 23798,
136,2 ( 4811,) 235,9 ( 8330.) 136,4 ( 4817.) 235,6 ( 8320.)
31.5/11/ 32, 10.4/11/ 10, 13,4/11/ 14, 10.0/11/ 10,
5.3/ 1/ 5. 4.7/ 1/ 5. 4,7/ 1/ 5. 4,9/ 1/ 5.
38.0/13/ 35, 1921713/ 17, 27.6/13/ 25, 18.3/13/ 17,
2.0/13/ 2, 1.8/13/ 2, 1.4/13/ 1, 1.5/13/ 1,
38.5/ 3/ .65 23,9/ 3/ .39 33,1/ 3/ .55 22,6/ 3/ .31
2,5/ 3/ .04 2,7/ 3/ .04 2,27 3/ .03 2,5/ 3/ .04
18,0/ 2/ 18, 10.37 2/ 10, 14,87 2/ 15. 10,5/ 2/ 1.
2,6/ 2/ 3, 1.0/ 2/ 1. 1.3/ 2/ 1, .9/ 2/ LS
20,41 34,25 24,14 36.35
26, 6. 10, 5.
33, 15. 23, 15,
.61 .35 .52 .33
15.5 9.3 13.6 9.6
.376 (82.) .261 (76.) .349 (85,) J181 (77.)
2,08 .80 .78 71
5.16 4,23 3,72 4,10
1530.6 1504,8 12964 1418,9
3.79 3,94 3.31 4,06
.29 .22 .26 .15
.36 .13 o13 W11
.89 .67 .64 .65
2642 239,3 222,5 225.4
.65 .63 .57 .65
9,92 8,96 8,33 8,44
504, 867, 505, 867,
5.79 6.29 5.83 6.30
.977 .979 .979 .978 .979 .580
.964( ,947) .967( ,951)
372.1/ 78.24 372,0/ 78.26
12,08 12.12
9.42 8.38
3-BAG (4-BAG)
CARBON DI0XIDE G /KM 239,8 ( 235.7)
FUEL CONSUMPTION  L/100KM 8,98 ( 8.83)
HYDROCARBONS (THC)  G/KM 18 ()
CARBON MONOX I DE G/KM 7 ¢ 170)
OXIDES OF NITROGEN G/KM .62 ¢ .62)
PARTICULATES G/KM .040 ¢ .037)



FTP - VEHICLE EMISSIONS RESULTS ~-8000 KM W/0 TRAP
PROJECT 05-5810-001

TEST NO, 6505-1 RUN 1 VEHICLE NO,65 TEST WEIGHT 1531, KG( 3375, LBS)
VEHICLE MODEL 82 DATSUN MAXIMA DATE  6/15/82 ACTUAL ROAD LOAD 7.2 KW( 9,7 HP)
ENGINE 2,8 L(170, CID) 6 BAG CART NO, 1 / CVS NO, 17 DIESEL  EM-487-F
TRANSMISSION A3 DYNO NO, 2 ODOMETER 10725, KM( 6664, MILES)
BAROMETER 736.85 MM HG(29.01 IN HG) DRY BULB TEMP, 23,9 DEG C(75,0 DEG F)
RELATIVE HUMIDITY 62, PCT ABS, HUMIDITY 12,0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,04
BAG RESULTS
BAG NUMBER i 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H20(IN, H20) 939.8 (37.0) 939.8 (37.0) 939.8 (37.0) 939.8 (37,0)
BLOWER INLET P MM, H20(iN, H20) 914,4 (36,0) 914.4 (36.0) 914,4 (36.0) 914.4 (36,0)
BLOWER INLET TEMP. DEG, C(DEG, F) 41,1 (106.0) 39,4 (103,0) 39,4 (103.0) 39,4 (103.0)
BLOWER REVOLUTIONS 4991, 8571, 4990, 8565.
TOT FLOW STD, CU. METRES (SCF) 144,7 ( 5110,) 249,5 ( 8811,) 145.3 ( 5129,) 249,3 ( 8803.)
HC SAMPLE METER/RANGE/PPM 33,1/11/ 33, 13,1/11/ 13, 19,1711/ 19, 14,4/11/ 14,
HC BCKGRD METER/RANGE/PPM 6.5/ 1/ 1. 5.7/ 1/ 6. 5.7/ 1/ 6. 5.7/ 1/ 6.
CO SAMPLE METER/RANGE/PPM - 35,7/13/ 33, 18.1/13/ 16, 28,0/13/ 26, 18.5/13/ 17,
CO BCKGRD METER/RANGE/PPM .8/13/ 1, .2/13/ 0, .4/13/ 0, 1713/ 0,
CO2 SAMPLE METER/RANGE/PCT 34,5/ 3/ .58 21.3/ 3/ .34 30,3/ 3/ .50 20.7/ 3/ .33
C02 BCKGRD METER/RANGE/PCT 2.8/ 3/ .04 3.0/ 3/ .05 2.9/ 3/ .04 2.9/ 3/ .04
NOX SAMPLE METER/RANGE/PPM 13.5/ 2/ 14, 8.7/ 2/ 9. 12,2/ 2/ 12, 8.6/ 2/ 9,
NOX BCKGRD METER/RANGE/PPM 972/ 1, 872/ 1, 872/ 1, /.27 1,
DILUTION FACTOR 22,98 38,65 26,51 39,81
HC CONCENTRATION PPM 27, 8. 14, 9,
. CO  CONCENTRATION PPM 31, 16, 25, 16,
i’ CO2 CONCENTRATION PCT .54 .30 .46 .29
O NOX CONCENTRATION PPM 12,6 7.9 11.4 7.9
FILTER WT, MG (EFFICIENCY, %) 1.560 (95.) 1,100 (95.) 1.301 (95.) .962 (93,)
HC MASS GRAMS 2.24 - 1,08 1.14 1.28
CO MASS GRAMS 5,28 4,60 4,16 4,73
CO2 MASS GRAMS 1419,4 1366.3 1218.8 1325.0
NOX MASS GRAMS 3,65 3.95 3.31 3.94
PARTICULATE MASS GRAMS 1,07 .71 .90 .68
HC ~ GRAMS /KM 39 .17 .20 .20
CO  GRAMS/KM .91 .74 JT1 .75
CO2 GRAMS /KM 2443 2184 209.,5 210.8
NOX GRAMS /KM .63 .63 .57 .63
FUEL CONSUMPTION BY CB L/100KM 9.19 8.19 7.86 7.91
RUN TIME SECONDS 505, 867. 505, 866,
MEASURED DISTANCE KM 5.81 6.26 5,82 6.29
SCF, DRY .974 .976 .977 .975 976 977
DFC, WET (DRY) .968( ,948) .970¢ ,951)
TOT VOL (SCM) / SAM BLR (SCM) 394,3/ 77,45 394,6/ 77.33
KM (MEASURED) 12,07 12,10
FUEL CONSUMPTION L/100KM 8.67 7.88
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMBER 6505-1 CARBON DIOXIDE G /KM 2213 ( 219.1)
BAROMETER MM HG 736.9 FUEL CONSUMPTION  L/100KM 8.30 ( 8,22)
HUMI DI TY G/KG 12,0 HYDROCARBONS (THC) G/KM .22 (¢ .23)
TEMPERATURE DEG C 23,9 CARBON MONOX iDE G/KM W77 (1D
OXIDES OF NITROGEN G/KM .61 ( .61
PARTICULATES G/KM . 140 ( .138)



TEST NO,
VEHICLE MODEL

ENGINE 2,8 L(170, CID)

TRANSMiISSION A3

BAROMETER 743,20 MM HG(29,26 IN HG)
RELATIVE HUMIDITY 59,

BAG RESULTS

6505~3 RUN
82 DATSUN MAXIMA

1
6

PCT

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG. C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES {(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM
CO02 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

FILTER WT, MG (EFFICIENCY, %)
THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

THC GRAMS/KM
co GRAMS /KM
C02 GRAMS/KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TiIME SECONDS
MEASURED DI STANCE KM
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM}) / SAM BLR (SCM)
KM (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6505-3
BAROMETER MM HG 743,2
HUMIDITY G/KG 11,6

TEMPERATURE DEG C 24,4

FTP

= VEHICLE EMiSSIONS RESULTS -~80000 MILE W/0 TRAP
PROJECT 05-5810-001

VEHICLE NO,65
DATE 1/ 7/82

BAG CART NO, 1 / CVS NO, 17

DYNO NO, 2

DRY BULB TEMP, 24,4 DEG C(76,0 DEG F)

ABS, HUMIDITY 11,6 GM/KG

1
COLD TRANSHENT

914.,4 (36,0)
889,.0 (35,0)
40,0 (104,0)

4991, 8688,
146,7 ( 5180,) 255.,4 ( 9019.)

25.,8/11/ 26, 12,4/11/
5.4/ 1/ 5. 5.5/ 1/
32,3713/ 30, 17.6/13/
«9/13/ 1, «9/13/
34,6/ 3/ .58 21,6/ 3/
3,3/ 3/ .05 3.1/ 3/
13,5/ 2/ 14, 8.5/ 2/
.9/ 2/ 1. o1/ 2/

22,95 38,10

21, 7.
28, 15,
33 30
12,6 7.8
1.667 (95,) 1,026 (94,)
1.74 1.04
4,80 4,40
1423.8 1415,6
3,66 3,94
1.10 «76
<30 .17
83 .70
245,8 225,7
63 .63
9,23 8.45

505, 868,

5.79 6,27

976 «977 .978

«967( .,949)
402,17/ 77,04
12,07
8,83

2

STABIL)ZED

914,4 (36,0)
889,0 (35,0)
39.4 (103,0)

12,
6.
16,
1.
35
.05
9'
L

HP)

TEST WEIGHT 1531, KG( 3375, LBS)
ACTUAL ROAD LOAD 7.2 Kw( 9,7
DIESEL EM-487-F

ODOMETER 10826, KM( 6727, MILES)

CARBON DiOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN

NOX HUMIDITY CORRECTION FACTOR 1,03
3 4
HOT TRANSIENT STABILIZED
914.4 (36,0) 914,4 (36,0)
889,0 (35,0) 889,0 (35,0)
40,6 (105,0) 40,0 (104,0)
4991, 8637,
146,5 ( 5172,) 253,7 ( 8957,)
18,3711/ 18, 13,0711/ 13,
5.6/ 1/ 6. 5.6/ 1/ 6.
27,1/13/ 25, 17.6/13/ 16,
/1371, .8/13/ 1,
30,1/ 3/ .50 20.9/ 3/ .34
3.1/ 3/ .05 2,9/ 3/ .04
12,0/ 2/ 12, 8.4/ 2/ 8.
J7/2/ 1, 672/ 1,
26,71 39,43
13, 8,
24, 15,
.45 .29
11.3 7.8
1,235 (97.) «969 (95,.)
1.09 1.10
4.01 4,40
1211.4 1364,0
3,27 3,91
«82 .67
.19 .18
.69 .70
209,1 217.5
«56 .62
7.84 8,15
505, 868,
5.79 6.27
.976 «977 .978
«970( ,952)
400,17/ 76,95
12,07
8,00
3-BAG (4-BAG)
G/KM 225.3 ( 222,9)
L/100KM 8,45 ( 8.36)
G/KM .20 (.20
G/KM 13 ( «13)
G/KM .61 4 61y

PARTICULATES

n fvar



FTP ~ VEHICLE EMISSIONS RESULTS -8000 KM W/TRAP
PROJECT 05-5810~001
TEST NO, 6505T1 RUN 1 VEHICLE NO,65 TEST WEIGHT 1531, KG( 3375, LBS)
VEHICLE MODEL 82 DATSUN MAXIMA DATE 6/11/82 ACTUAL ROAD LOAD 7.2 KN( 9,7 HP)
ENGINE 2,8 L(170, CID) 6 BAG CART NO, 1 / CVS NO, 17 DIESEL EM-487-F
TRANSM}SSION A3 DYNO NO, 2 ODOMETER 10651, KM( 6618, MILES)

BAROMETER 741,43 MM HG(29,79 IN HG)
RELATIVE HUMIDITY 57, PCT
BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSHENT STABILIZED HOT TRANSIENT STABILIZED

DRY BULB TEMP, 25,6 DEG C(78,0 DEG F)

ABS, HUMIDITY 11,9 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,04

914.,4 (36,0)
889,0 (35.0)
39.4 (103,0)

914 ,4 (36,0)
889,0 (35,0)
44,4 (112,0)

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)

914,4 (36,0)
889,0 (35,0)
38,9 (102,0)

914.4 (36,0)
889,0 (35,0)
39,4 (103,0)

BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)
HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM

4985,
146,4 ( 5168,)
24,4711/ 24,

4,77 1/ 5.
38,2/13/ 35,

8570,
251,3 ( 8872,)
11,7711/ 12,

4.1/ 1/ 4,
21.,6/13/ 20,

4986,
144 .5 ( 5102,)
18,3/11/ 18,
4,1/ 1/ 4,
31.8/13/ 29,

8576,
251,4 ( 8878,)
12,1711/ 12,

7.5/ 1/ 8,
21,0713/ 19,

CO BCKGRD METER/RANGE/PPM 1.4/13/ 1. 1.8/13/ 2, 1.6/13/ 1. 1.8/13/ 2,
C02 SAMPLE METER/RANGE/PCT 35,9/ 3/ .60 22,1/ 3/ .36 30,9/ 3/ .51 21,4/ 3/ .35
C02 BCKGRD METER/RANGE/PCT 2,9/ 3/ .04 3,0/ 3/ ,05 3,0/ 3/ .05 3.1/ 3/ .05
NOX SAMPLE METER/RANGE/PPM 12,8/ 2/ 13, 7.8/ 2/ 8, 11.8/ 2/ 12, 8,5/ 2/ 9,
NOX BCKGRD METER/RANGE/PPM o1/ 2/ 1. 1/ 2/ 1. .9/ 2/ 1. 1.1/ 2/ 1.
DILUTION FACTOR 22,04 37.16 25,95 38,44
HC CONCENTRATION PPM 20, 8, 14, 5.
iy CO CONCENTRATION PPM 33, 18, 27. 17,
& CO2 CONCENTRATION PCT -1 31 <47 .30
NOX CONCENTRATION PPM 12,1 7.1 10,9 7.4
FILTER WT, MG (EFFICIENCY, %) .692 (92,) .624 (91,) .130 (92,) .551 (91,)
HC MASS GRAMS - 1.68 1,12 1.20 .69
CO MASS GRAMS 5.66 5.16 4,56 5.01
C02 MASS GRAMS 1499.9 1439,0 1237.0 1377.7
NOX MASS GRAMS 3,54 3.56 3.15 3.72
PART ICULATE MASS GRAMS «50 .45 52 .41
HC GRAMS/KM «29 .18 .21 .11
CO  GRAMS /KM 97 .82 .78 .80
CO02 GRAMS/KM 258,1 228,6 212,2 218,9
NOX GRAMS /KM .61 .57 .54 «59
FUEL CONSUMPTION BY CB L/100KM 9,69 8,57 7.96 8.20
RUN TIME SECONDS 505, 867, 505, 867,
MEASURED DISTANCE KM 5.81 6,30 5,83 6.29
SCF, DRY 976 .978 .978 «977 .978 .979
DFC, WET (DRY) .966( ,949) «969( ,952)
TOT VOL (SCM) / SAM BLR (SCM) 397.6/ 76,33 395,9/ 76,37
KM  (MEASURED) 12,11 12,12
FUEL CONSUMPTION L/100KM 9,11 L 8,09
COMPOSITE RESULTS - 3=BAG (4-BAG)
TEST NUMBER 650571 CARBON DIOXIDE G/KM 230,2 ( 227.3)
BAROMETER MM HG 741,4 FUEL CONSUMPTION L/100KM 8.63 ( 8,53)
HUMIDITY G/KG 11.9 HYDROCARBONS (THC) G/KM 21 ( .19)
TEMPERATURE DEG C 25,6 CARBON MONOXIDE G/KM .84 ( .83)
OXIDES OF NITROGEN G/KM .57 ( «57)
PARTICULATES G/KM .080 « .078)



TEST NO, 6505T2 RUN 1
VEHICLE MODEL 82 DATSUN MAXIMA
ENGINE 2,8 L(170, CID) 6
TRANSMISSION A3

BAROMETER 741,43 MM HG (29,19
RELATIVE HUMIDITY 51, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

IN HG)

BLOWER DIiF P MM, H20(iIN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES (SCF)

HC SAMPLE METER/RANGE/PPM

HC BCKGRD
CO SAMPLE
CO BCKGRD
CO2 SAMPLE
C02 BCKGRD
NOX SAMPLE
NOX BCKGRD

METER /RANGE/PPM
METER /RANGE/PPM
METER /RANGE /PPM
METER /RANGE /PCT
METER /RANGE/PCT
METER /RANGE/PPM
METER /RANGE/PPM

DILUTION FACTOR
HC CONCENTRATION PPM
CO CONCENTRATION PPM
I CO2 CONCENTRATION PCT
‘O NOX CONCENTRATION PPM
FILTER WT, MG (EFFICIENCY, %)
HC MASS GRAMS
CO MASS GRAMS
C02 MASS GRAMS

NOX MASS GRAMS
PARTICULATE MASS GRAMS

HC GRAMS /KM
CO GRAMS/KM
CO02 GRAMS /KM
NOX GRAMS /KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME

SCF, DRY

SECONDS
MEASURED DISTANCE KM

DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)
KM (MEASURED)
FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER 6505T2
BAROMETER MM HG 741.4
HUMIDITY G/KG 9,8
TEMPERATURE DEG C 25,9

FTP

- VEHICLE EM]ISSIONS RESULTS =-8000 KM WITH TRAP
PROJECT 05-5810~001

VEHICLE NO,65
DATE 6/14/
BAG CART NO,
DYNO NO,

DRY BULB TEMP, 23,9 DEG C(75,0 DEG F)

82

1 / CVS NO, 17

2

ABS, HUMIDITY 9.8 GM/KG

1
COLD TRANSIENT

914.4° (36,0)
889,0 (35.,0)
38,3 (101,0)

4986, 8563,
146.,3 ( 5166,) 251,2 ( 8872,)

28,1711/ 28, 13,5/11/ 13,
7.2/ 1/ 7. 6,3/ 1/ 6.
36,8/13/ 34, 20,5713/ 19,
«9/13/ 1. 1.3/13/ Te
36,1/ 3/ .61 21,3/ 3/ .34
2,8/ 3/ ,04 2,7/ 3/ .04
12,8/ 2/ 13, 7.7/ 2/ 8,
1.8/ 2/ 2, 7/ 2/ 1,

21,90 38,62

21, 7
32, 17,
56 30
11,1 7.0
.613 (88,) .622 (89,)
1,79 1.06
5.51 5.01
1513,2 1396,.4
5,01 3,27
45 .47
.31 .17
96 .80
262.3 2221
52 .52
9,85 8,33

505, 866,

5,77 6.29

.978 «979 .980

.967( ,951)
397.5/ 76,64
12,06
9,06

2

STABILIZED

914,4 (36,0)
889,0 (35,0)
38,3 (101,0)

TEST WEIGHT

ACTUAL ROAD LOAD
EM-487~F

DIESEL

7.2 KW(

1531, KG( 3375, LBS)
9,7 HP)

ODOMETER 10689, KM( 6642, MILES)

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

914.,4 (36,.0)
88%,0 (35,0)
38.9 (102,0)

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEN
PARTICULATES

4

STABILIZED

914,4 (36,0)
889,.0 (35,0)
39.4 (103,0)

.97

4980, 8577,
145,9 ( 5153,) 251,0 ( 8863,)
22,2711/ 22, 15.1/11/7 15,
6.3/ 1/ 6. 6,0/ 1/ 6,
32,7/13/ 30, 20,0713/ 18,
.5/13/ 0, .5/13/ 0,
30,4/ 3/ .50 20,8/ 3/ .34
2,9/ 3/ ,04 2,8/ 3/ .04
11.2/ 27 11, 7.7/ 2/ 8,
71/ 2/ 1. .6/.2/ 1,
26,38 39,58
16, 9.
29, 17,
.46 .29
10,5 7.1
.802 (94,) .607 (93,)
1.36 1,34
4,92 5,07
1229.4 1348,9
2,85 3.31
.57 .44
.24 21
+85 .81
212,4 216,0
.49 .53
7.98 8,11
504, 868,
5.79 6.25
.979 .980 .980
«970( ,954)
397,0/ 76,76
12,03
8.05
3-BAG (4=-BAG)
G/KM 227,7 ( 225.,9)
L/100KM 8.55 ( 8,48)
G/KM 22 ( «23)
G/KM .84 ( .85)
G/KM 51 ( «52)
G/KM .082 ¢ .081)
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