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This report presents a summary of work performed by the Fuels Combustion
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Management, Office of Mobile Source Air Pollution Control, Emission
Control Technology Division under Interagency agreement numbers OMSAPC-
IAG-007, OMSAPC-IAG-D4-F402, and OMSAPC-IAG-D4-F533,

Mr. H. Anthony Ashby, Emission Control Technology Division, EPA, was the
Project Officer. The program at Bartlesville was directed by R. W. Hurn,
Research Supervisor; with B, H, Eccleston, Project Leader, responsible
for the experimental work. o
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SUMMARY

The effect of ambient temperature on exhaust emissions has been studied
experimentally using a variety of automobiles tested at artificially-
controlled ambients of 20°, 50°, 75°, and 110° F,

Twenty-six cars, ranging from 1967 models through catalytic converter-
equipped prototypes of 1975 models and cars powered by unconventional
engines, were tested for exhaust emissions by the standard Federal
procedure. Of the twenty-six cars, there were nineteen production

cars powered by conventional engines, four catalyst-equipped prototypes,
one production car with a rotary engine, one stratified charge engine,
and one diesel. '

This is a report of the data that were obtained for emissions of
hydrocarbon (HC), carbon monoxide (CO), and oxides of nitrogen (NO )
for all the vehicles at each test temperature. Additional data were
taken to determine total aldehyde (RCHO) and reactive hydrocarbon.
Data pertinent to operating temperatures that might have significance
in interpretation of the test results were taken during the tests and
are reported,

All tests were conducted using a chassis dynamometer in an environment

in which temperature and humidity were controlled. Emissions measurements
were made using the 1975 Federal Test Procedure except with some modifi-
cation to the vehicle cooling procedure to more nearly approach actual
vehicle in-use conditions. The possible effect of this procedural
variation on findings was studied and judged to be negligible,

It was found that the highest emissions of the three gaseous pollutants
occurred at 20° F. Unburned hydrocarbon (HC) and carbon monoxide (CO)
emissions were generally lowest at 75° F. Hydrocarbon and CO emissions
were the most sensitive to temperature. Hydrocarbon emissions at 20° F
were about 1.5 to 2.7 times as high as those at 75° F. Carbon monoxide
at 20° was about 1.2 to 5 times as high as at 75° F. Oxides of nitrogen
at 20° was only 1.2 to 1.4 times as high as at 75° F.

Analysis of the data has indicated that HC and CO emissions from the

cold start phase of. the Federal test were the most sensitive to ambient
temperature, This is especially true of the catalyst-equipped cars

which showed excellent control of HC and CO across the entire temperature
range once the engines and catalytic converters achieved operating
temperature, With NO_ emissions the ambient temperature sensitivity

was fairly constant tﬁroughout the three phases of the Federal test.



When HC and CO emissions from the catalyst cars were compared with those
from the 1969-70 models, reductions of about 907 were seen at the 75° F
ambient temperature (the 1970 Clean Air Act mandated 90% reductions in
HC and CO). For HC emissions that degree of reduction was maintained
fairly well across the temperature range-- 837 reduction at 20° F, 90%
reduction at 110° F, The reductions in CO emissions also remained high
at high temperature (87% at 110° F) but dropped to only 62% at 20° F,

The decline of CO control effectiveness is due to normal choke operation
rather than so-called ''defeat devices". EPA recognizes the need for
fuel-air mixture enrichment at low temperatures not only for easier
starting and safe driving, but also for emission control. Rough running
and misfires will cause high exhaust emissions.

A diesel-powered car and a developmental stratified charge engine-
powered car both exhibited low emissions with very little change due to
ambient temperature.

Tests made with and without air conditioners operated at 110° F test
ambient showed that the additional load imposed by air conditioners

resulted in increased exhaust emissions in parallel with penalty to

fuel economy. Both effects were substantial.

"INTRODUCT ION

That ambient temperature does affect the character and quantity of emissions
from automobiles has been known for some years (1-4).* However, as a
matter of practical uniformity, the Federal Test Procedure (5) provides
that emissions measurements be made with the vehicle operated in an
environment of temperature with the limits of 68° F to 86° F. This
temperature range was chosen as representative of temperatures typically
encountered in areas beset by photochemical smog problems and probably
represents an initial primary concern with photochemical effect. However,
other pollutants to which the automobile contributes are now a matter

of concern in a number of urban areas that represent widely varied ambient
conditions., Representative of such widely divergent ambients are

Phoenix, Arizona, and Fairbanks, Alaska. Because of the possible
consequence of the wide variation encountered in operating vehicles
within the U.S., it was desirable and was encumbent upon the cognizant
regulatory agency that additional information on the effect of ambient
temperature on emissions be obtained and made generally available.

* Underlined numbers in parentheses refer to the list of references
at the end of this report.



Special note should be taken of the fact thdt in and of itself the
experimental program reported herein was not designed to yteld all
information needed for a statistically valid expression of effects that
would be expected from all or any given segment of the auto population.
Instead, the study was made to characterize the more prominent trends
in an association of ambient temperature and emission levels and to
determine. the nature and degree of difference in semsitivity to
temperature observed for vehicles representing varied age groups and
representing differing control technologies.

TEST PROGRAM

All tests were conducted in the controlled ambient chassis dynamometer
facility, Figure 1, located at the U.S. Bureau of Mines, Bartlesville,
Okla., Energy Research Center., Temperature and humidity conditions
were selected to represent within the capabilities of the test facility
seasonal variations that occur across the more populous areas of the
nation. The ambient conditions were:

20° F, 5 to 10 grains water per pound dry air’
50° F, 20 to 30 gr/lb
75° F, 50 to 70 .gr/1b
110° F, 45 to 65 gr/1lb

In addition to the basic program involving the above four temperatures
and twenty-six test cars, three late-model (1974) production cars

were tested at 60°, 70°, 80°, and 90° F to define more closely the
temperature of zero slope (maxima or minima) in curves relating temper-
atures and emissions.

TEST PROCEDURES

The 1975 Federal Test Procedure (FTP) for sampling and measurement of
HC, CO, and NO_ used in these studies is described in the Federal
Register (5). XThe test involves soaking the vehicles for 12 hours at
the test ambient (between 68° to 86° F for the FTP and at the designated
ambient for this study). The vehicle is then started and run through

a 23-minute, 7.5 mile simulated urban driving cycle while its exhaust
is sampled in two segments of the test, The first segment, known as
the cold transient phase (bag 1), involves the initial 505 seconds of
the 23-minute cycle including the cold start portion of the test., The
second segment, referred to as.the stabilized phase (bag 2), includes
that portion of the test beginning after 505 seconds and continued to
the end of the 23-minute test. At this point the engine is turned off
and allowed to stand for 10 minutes. It is then restarted and the
first 505 seconds of the cycle is repeated to provide the third segment
or hot transient phase (bag 3).



The emissions measurement by this procedure, designated 1975 composite,
is expressed in grams per mile, It is calculated by weighting the
cold transient mass emissions by 43 pct, the hot tramsient by 57 pct,
combining these with the stabilized phase emissions, and dividing by
the 7.5 mile trip length, This is equivalent to assuming that on an
average 43 pct of the vehicle's urban trips are made from a cold

start, 57 pct from a hot start, and the additional assumption that the
mass emissions during the stabilized phase are unaffected by the engine
status, i.e., hot or cold at start, The above weighting procedure was
established to reflect the nature of metropolitan auto operation in
which a large fraction of engine starts within a given day are made
after an initial day's run and before the engine and related temperatures
return to near equilibrium with the ambient.

The tests conducted in this program differed from the Federal Test
Procedure in that (1) evaporative emissions were not collected, (2) an
additional 10 pct load increment required of cars equipped with air
conditioning was not used, (3) the hood remained closed during the test,
and (4) windage was generated across the vehicle and was modulated to
follow (i.e., equal) vehicle speed.

VALIDATION OF PROCEDURE

The hood-down procedure was used because the original concept of the
temperature effects program was to duplicate as closely as possible
typical vehicle user practice at varied ambient conditions and to
determine emissions as they would be generated under those conditions.
Under this concept it was desirable that emissions be measured with the
vehicle operated in its normal configuration and with windage applied
over the vehicle to duplicate road air stream velocity. The FTP specifies
that auxiliary engine cooling be provided with the hood open and cooling
air supplied by a fixed speed fan of 5,300 cfm maximum capacity placed

8 to 12 inches in front of the radiator grill. Because the Federal

Test Procedure differed from the one proposed for use in the study, it
was necessary to determine the correspondence between emissions measure-
ments made using the procedures of this study and measurements made
following the standard Federal procedure. No significant differences
due to hood/windage configuration could be found for either the three
production vehicles or the two low emission vehicles, Therefore, a

test procedure with the hood down and windage keyed to the roll speed
was accepted as more representative of conditions for vehicles in normal
use, Detailed information for results of these tests is given in the
tabulations of Appendix A.

BEQUIPMENT
Vehicles for the test were designated by the Environmental Protection
Agency for procurement by the Bureau of Mines subject to availability

within reasonable efforts. The criteria for selection were:

b=



--The fleet of older cars (1967 through 1972 model years) should
reflect the nationwide mix as well as possible in a 15-car fleet, the
limited number being dictated by budget comnstraints.

--Among the newer production cars (1973 and 1974) a five-car
fleet should encompass the more prominent size range of engines and
the more commonly used emission control approaches including emission
control modulation. One fuel-injection engine was to be included
among the five.

--Six development cars were chosen to include engines and emission
control features in near-prototype status and believed to approach
closely the design and performance characteristics of models to be
introduced 1975 and later,

--Three 1974 cars were used in experiments to better define

™

emissions sensitivity to temperature in the range of 60 to 90° F,

Twenty-nine cars (Table 1) were used in the study. All standard
production vehicles were low mileage cars considering their respec-

tive age categories. Four vehicles were equipped with engines that
incorporated advanced or prototype emission control systems, including
oxidizing catalytic converters, These four and the standard production
diesel car (not sold in the United States) were provided by the Environ-
mental Protection Agency through the couresy of the auto manufacturers.
The stratified-charge car was owned by the Environmental Protection
Agency, having been built under a stratified-charge evaluation program.

VEHICLE INSPECTION AND TUNE-UP

For the vehicles obtained from dealers' lots, the following items were
examined for proper condition; repairs or replacements were made as
necessary:

Spark plugs Heat riser valve

Breaker points Carburetor air heater

Advance and dwell settings Air filter

Idle speed and mixture PCV valve

Automatic choke function Fuel evaporation control system

Most of the higher mileage vehicles needed some maintenance prior to
use in the study. Typical requirements were for spark plug and air
filter replacement and for repairs to the exhaust system. Timing and
idle speed were the adjustments most commonly required. Idle mixture
was not adjusted unless the adjusting screw caps had been removed or
altered. Routinely, the automatic choke system and throttle plates
were cleaned with gum solvent. No internal carburetor adjustments
were made,

Spark plugs were replaced and idle speed and timing were changed as

necessary for the 1973-74 vehicles that were obtained directly from
dealers. Otherwise, minimum corrective adjustment was done. The Mazda

~5-



42%
41%

45

56
48
43%
46%

44
47
69%*

70%*
71%*

Year

1967
1967
1967

1969
1969
1969
1969

1970
1970

1971
1971
1971

1971
1971

1972

1973
1973
1973
1973

1974

Prototype
Prototype
‘Prototype
Prototype

1973
Prototype

1974
1974
1974

Transmission Code

Make & Model

Ford Galaxie
Chevrolet Impala
Plymouth Fury

Chevrolet Malibu
Ford Galaxie

AMC Ambassador
Mercury Monterey

Oldsmobile Cutlass
Chrysler Newport

Ford Galaxie
Chevrolet Impala

Chevrolet Impala
Dodge Coronet
Buick Electra

Ford Torino-~C

Mazda RX2 (Rotary)
Volvo 142
Chevrolet Laguna
Ford LTD

Ford Torino -C

Ford Pinto
Plymouth Satellite
Ford LTD
Chevrolet Belair

Opel Rekord Diesel
Ford PROCO Capri

Plymouth Fury III1
Chevrolet Chevelle
Ford Torino

A2 - automatic 2-speed
A3 - automatic 3-speed

M4 - manual 4-speed

*Used in hood configuration/windage

study
**Used in 60°, 70°, 80°, 90° F study

Table 1,

VEHICLE TEST FLEET

Engine
_Size Trans.
289 A3
283 A2
318 A3
307 A2
302 A3
290 A3
390 A3
350 A3
383 A3
351 A3
350 A3
400 A3
318 A3
455 A3
351 A3
34.9x2 M4
121 M4
350 A3
351 A3
351 A3
140 A3
318 A3
400 A3
350 A3
126 A3
141 M4
360 A3
350 A3
351-w A3

Emission Control Code

PCV
EM

EEC
EGR

MAI
EFI

TR

positive crankcase ventilation

engine modifications

evaporative emission control

Air

Cond.

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

exhaust gas recirculation

manifold air injection

electronic fuel injection

thermal reactor

Ox.Cat. - oxidizing catalytic converter

Emission
Control

PCV only

added

EEC
added

TR

EGR, EFI
EGR

EGR

EGR, MAI

Ox. Cat.
added

None

Strat.chg.,
EGR, Ox.cat.
EGR

EGR, MAI
EGR

Inertia
Weight
4000

4000
4500

3500
4000
4000
4500

4000
4500

4500
4500

4500
4500

5000
4000

3000
3000
4000
4500

4500

3000
4000
4500
4500

3000

2500
4500
4000
4500



(car 38) was returned to the dealer for idle adjustment as the idle
mixture appeared to be much too rich. No adjustments were made to the
vehicles supplied by the Environmental Protection Agency.

Before tests were made, all vehicles were fitted with thermocouples
to measure the temperatures of coolant, oil, and air to the carburetor.

AMBIENT TEMPERATURE AND HUMIDITY

All measurements were made with vehicles operated on a chassis dynamometer
equipped for both temperature and humidity control. Figure 1 is a sche-
matic of the dynamometer cell. The temperature of the test cell was
controlled as required in the range of 20° to 110° F with windage

across the vehicle at test cell temperature. The temperature of the

air to the vehicle was measured at a point three feet ahead of the
vehicle. Related temperature measurements were made for air-to-
carburetor, coolant, and oil, These measurements were made at each

of ten equally spaced time intervals during each test, Results are
tabulated in Appendix E. '

The degree of temperature control that was attained is indicated by
data from the group of 1969-70 vehicles (Table 2).

Table 2, VARIATION IN CHASSIS DYNAMOMETER CONTROLLED AMBIENT
Temperature During the 42-Minute Test Period
Nominal test ambient
20°F 50°F 75°F 110° F

Average 21.7  50.8 75.0 109.8
Standard deviation 2.8 1.5 1.4 1.6
Range 16-26  47-54 72-78 105-112

It is estimated that the average temperature over the full test typically
was within + 1° F of the nominal temperature for all except the 20° F
ambient and was within + 2° F for the 20° F ambient.

Humidity control was somewhat less precise than .intended probably
because of wide outside atmospheric variations and limited response
capability of the humidity control system. The data of Table 3
illustrate the variations typical of the test program.



Table 3. CHARACTERISTIC CHASSIS DYNAMOMETER HUMIDITY CONTROL
Ambient Moisture Content, Grains Water per Pound of
Dry Air, Average During the 42-Minute Test Period

Nominal test temperature

20° F 50° F 75° F 110° F
Average 9 26 64 61
Standard deviation 1 2 6 9
Range 8-11 22-30 52-76 49-87
NOx-K,, for range shown 0.76-0.79 0.80-0.83 0.90-1.01 0,89-1.06

The humidity correction factor (NO_ - ) given above for the minimum
range in moisture content observed at each temperature is calculated
according to the Federal procedure (5).

AIR CONDITIONER OPERATION

The cars were tested with air conditioners off for all tests except as
specifically shown otherwise. To assess the effect on emissions of
operating the vehicle air conditioner, 17 cars were tested at 110° F
with their air conditioners in operation with cooling air to the
passenger compartment set at maximum delivery,

TEST FUELS

Lead-free 9.5 pound RVP fuel and a leaded 8.7 pound RVP fuel were used
as summer grade fuels for the 75° and 110° F test ambients. Lead-free
12.2 pound RVP fuel and a 10.7 pound RVP leaded fuel were used at 20°
and 50° F. The lead-free fuels were used in the catalyst-equipped
vehicles; properties of the fuels are listed in Table 4.

Indolene fuel of 12 pound RVP and 91 RON was used for the tests conducted
at 60°, 70°, 80°, and 90° F. A 44 cetane index diesel fuel with a

386° F 10 pct point and 568° F 90 pct point was used in the one diesel-
powered vehicle (car 44).

EMISSIONS MEASUREMENT

Hydrocarbon was measured by flame ionization, carbon monoxide by non-
dispersive infrared and oxides of nitrogen by chemiluminescence. All
sampling and measurement procedures were as specified in the latest
Federal Test Procedure. Exhaust samples of twelve vehicles were
measured for total aldehydes using continuous absorption sampling
followed by an MBTH procedure (6).



Table 4, FUEL INSPECTION DATA

Lead-Free Fuel Leaded Fuel
Summer Winter Summer Winter
Distillation, °F:
Initial 92 88 105 93
10 pct distilled 124 110 130 122
20 pct distilled 148 133 159 146
30 pct distilled 174 162 171 172
40 pct distilled 202 195 192 196
50 pct distilled 222 219 212 218
60 pct distilled 238 232 232 239
70 pct distilled 254 250 258 265
80 pct distilled 275 274 294 302
90 pct distilled 311 316 340 338
End point 376 373 408 397
Loss, pct 1.5 2.5 1.0 3.5
Reid vapor pressure 9.5 12.2 8.7 10.7
Density, lb/gal 6.148 6.082 6.202 6.099
Specific gravity 0.7380 0.7300 0.7444 0.7321
Gravity, ° API 60.2 62.3 58.6 61.8
FIA, volume pct:
Aromatics 25 25 29 24
Olefins 9 9 5 6
Sulfur 0.01 0.01 0.02 0.02
TEL, ml/gal 1.08 0.50




ANALYSIS FOR HYDROCARBON COMPOSITION

Composition of the hydrocarbon component (7) of emissions was determined
for the exhausts of each of twelve vehicles sampled for each phase of
the CVS 1975 procedure, From these compositional data, non-methane
hydrocarbon and a 'reactive'" hydrocarbon mass were calculated. In this
classification, ''reactive' hydrocarbon is defined as the total hydro-
carbon (by FID) less methane, ethane, propane, acetylene, and benzene.

RESULTS

To establish a logical basis for consolidation of the data according to
similitude in vehicle age and control technology, units of the test
fleet were grouped and results averaged according to the following:

--Three 1967 models (production cars with positive crankcase
ventilation--the only emissions control).

--Six 1969 and 1970 models (production cars to which early
emission standards for HC and CO applied).

--Six 1971 and 1972 models (1971 was the first year for Federal
evaporative emission control standards).

--Tour 1973 and 1974 models (1973 was the first year for the
Federal NOx standard).

--Four developmental cars with conventional engines and oxidizing
catalytic converters (possible prototypes of 1975 production cars).

--Three development units considered separately because of
unconventional engine types--rotary, diesel, and PROCO stratified
charge, respectively.

Summarized emissions data for vehicles grouped as above are listed in
Tables 5-7.

INFLUENCE OF TEMPERATURE ON HC, CO and NOx

Vehicles in all categories except the diesel and stratified charge
showed a common characteristic of CO and HC emissions sharply increased
at low ambient temperature (Figures 2 and 3). Oxides of nitrogen
change with variation in ambient temperature was less pronounced
(Figure 4),but the general trend was for NO_ also increased at the low
ambients, *

The explanation for marked increase of HC and CO emissions at low
ambient may be deduced from the data from the individual phases of the
tests. From these data, summarized and illustrated for CO (Figure 5),

it is readily deduced that the effect of greatest magnitude (in moving
from a "normal' ambient within the 70° to 80° F range) is upon the cold
start emissions., A similar effect is noted for hydrocarbon. The
explanation is unquestionably related to (1) carburetion of rich mixture
during the choking phases of starting and warmup and (2) lack of activity

-10-



Table 5.

HYDROCARBON EMISSIONS AVERAGED

FOR VEHICLE GROUPS

"HC "emissions, g/mile

Test ambient.... 20° F

Vehicles

=N W

HEHEENMDPOOYW

1967 -
1969 - 1970
1971 - 1972

' 1973 - 1974

Prototype, 75
Rotary
Diesel
PROCO

1967

1969 - 1970
1971 - 1972
1973 - 1974
Prototype,75
Rotary
Diesel

PROCO

1967
1969 - 1970

1971 - 1972

1973 - 1974
Prototype , 75
Rotary

Diesel

PROCO

1967

1969 - 1970
1971 - 1972
1973 - 1974
Prototype, 75
Rotary

Diesel

PROCO

50° F

WEIGHTED COMPOSITE

12.84
7.64
5.77
5.90
1.31
6.19

.60
.55

.30
.28

COLD TRANSIENT PHASE

N )

o

N

N=WWLLv o
[ ]
=00 = N \O LI

~N =

STABILIZED PHASE

8.59
5.16
3.70
3.17
.28
1.05
.23
.10

.23
.08

HOT TRANSIENT PHASE

6.83
4.19
3.11
2.81
.35
3.26
.36
.19

75° F 110° F
8.51 7.90
4.80 4.94
3.89 3.79
3.18 3.64
.49 .50
2.87 2.74
.49 .40
.20 .14
3.3 9.0
6.48 5.03
4.80 3.60
4.42 3.57
1.30 1.01
4.71 3.59
.64 .53
.58 .42
7.61 7.83
4.51 4.90
3.69 3.60
2.90 3.38
.19 .23
1.56 1.33
.51 .20
.10 .05
6.63 7.19
4.08 4.95
3.29 3.77
2.78 4.05
45 .65
4.01 4.76
.39 .67
.08 .11
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Table 6. CARBON MONOXIDE EMISSIONS
AVERAGED FOR VEHICLE GROUPS

CO emissions, g/mile
Test ambient.... 20° F 50° F 75° F 110° F

WEIGHTED COMPOSITE

Vehicles
3 1967 137 130 118 124
6 1969 - 1970 73 56 46 48
6 1971 - 1972 78 60 43 56
4 1973 - 1974 74 - 43 63
4 Prototype, 75 28 15.8 5.5 6.1
1 Rotary 16.8 - 19.2 24.6
1 Diesel 1.9 1.4 1.4 1.2
1 PROCO 1.8 .6 .7 A
COLD TRANSIENT PHASE
3 1967 295 238 169 128
6 1969 - 1970 211 136 96 48
6 1971 - 1972 225 162 75 42
4 1973 - 1974 227 - 85 69
4 Prototype, 75 126 68 17 10
1 Rotary 36 - 26 28
1 Diesel 3.2 1.5 1.5 1.5
1 PROCO 8.1 2.4 2.8 1.1
STABILIZED PHASE
3 1967 105 110 114 127
6 1969 - 1970 41 36 35 45
6 1971 - 1972 32 28 23 44
4 1973 - 1974 57 - 51 86
4 Prototype, 75 1.2 1.5 1.2 1.9
1 Rotary 6.4 - 11.4 16.9
1 Diesel 1.6 1.4 1.5 1.1
1 PROCO 2 .1 .2 2
HOT TRANSIENT PHASE
3 1967 78 86 87 113
6 1969 - 1970 31 32 33 55
6 1971 - 1972 23 20 23 49
4 1973 - 1974 49 - 48 83
4 Prototype, 75 4.8 4,1 5.2 11.0
1 Rotary 22 - 28 37
1 Diesel 1.5 1.3 1.2 1.3
1 PROCO .3 .2 .1 .1




Table 7. OXIDES OF NITROGEN EMISSIONS
AVERAGED FOR VEHICLE GROUPS

NOx emissions, g/mile
Test ambient.... 20° F 50° F 75° F 110° F

WEIGHTED COMPOSITE

Vehicles
3 1967 5.9 5.1 4.5 4.0
6 1969 - 1970 8.9 7.8 6.9 6.7
6 1971 - 1972 7.0 7.0 6.0 4.8
4 1973 - 1974 3.3 - 2.3 2.4
4 Prototype, 75 3.1 3.1 2.3 2.4
1 Rotary 2.0 - 1.3 .6
1 Diesel 2.1 2.0 1.8 1.9
1 PROCO 1.4 1.3 1.1 1.1
COLD TRANSIENT PHASE
3 1967 4.4 4.5 4.7 5.2
6 1969 - 1970 7.3 7.1 6.7 7.6
6 1971 - 1972 6.2 6.8 6.7 7.1
4 1973 - 1974 2.9 - 2.8 3.1
4 Prototype, 75 3.6 3.5 2.7 2.7
1 Rotary 2.6 - 1.5 .7
1 Diesel 2.1 2.1 1.8 1.9
1 PROCO 1.9 1.7 1.4 1.3
STABILIZED PHASE
3 1967 5.6 4.6 3.8 3.3
6 1969 - 1970 8.6 7.3 6.4 6.2
6 1971 - 1972 6.9 6.9 5.7 5.2
4 1973 - 1974 3.4 - 2.4 2.4
4 Prototype, 75 3.0 2.9 2.1 2.3
1 Rotary 1.6 - 1.0 .5
1 Diesel 2.1 2.0 1.9 2.0
1 PROCO 1.1 1.0 .9 .9
HOT TRANSIENT PHASE
3 1967 7.6 6.5 5.8 4.6
6 1969 - 1970 10.8 9.4 8.0 7.0
6 1971 - 1972 9.5 9.0 7.2 6.9
4 1973 - 1974 4.4 - 3.0 2.7
4 Prototype, 75 3.1 3.1 2.5 2.3
1 Rotary 2.3 - 1.7 .7
1 Diesel 1.9 1.8 1.6 1.7
1 PROCO 1.4 1.3 1.2 1.2
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in normal post combustion oxidation and, as applicable, augmented
exhaust conversion,

The effect of reduced temperature is particularly striking with

respect to the catalyst-equipped cars but primarily because of the low
reference level, i.e., the emissions levels at 70° F. In the case of

the catalyst cars, the full degradation of control at low temperature

is attributable to the cold start contribution to the composite emissions
(Figure 5).

In general, emissions increased also as test temperature was raised

above 75° ¥, The effect probably is due to mixture enrichment from
vapor being fed both from the carburetor and from components of the

evaporative loss control system. The effect probably is not serious
except as inordinately-high vapor pressure fuels may be involved.

The explanation for change in NOx emissions with change in ambient is

less clear (Figure 6). However, again referring to the contributions of the
individual test phases, it is to be seen that the increased NO_ at low
ambients is attributable to the effect on the warmed-up engine? Possibly
an explanation that more nearly approaches full rationalization of the
effect could be deduced from critical examination of the detailed data.

Such examination is beyond the scope of the contractor's obligation in

the study, but further analysis of the data independent of this currently-
reported study is suggested.

When HC and CO emissions from the catalyst cars are compared with those
from the 1969-70 models, reductions (Table 8) of about 907 are seen

at the 75° F ambient temperature (the 1970 Clean Air Act mandated 907
reductions in HC and CO). For HC emissions, that degree of reduction

is maintained fairly well across the temperature range -- 83% reduction

is 20° F, 90% reduction at 110° F. With CO, however, the reductions

are not as great at the lower temperatures - only 62% reduction at 20° F -
although remaining high at 110° F-- 87% reduction. Reductions of NOyx

of 55 to 60% are seen when the catalyst cars are compared with 1971-72
models as the baseline.

Detailed data on the emissions measurements, including data calculated
for the separate phases of the Federal Test Procedure, are given in
Appendix B, In the process of reducing and compiling the data, it was
convenient to calculate values that relate to relative rates of emissions
during the separate phases of the Federal Test Procedure. These data
have been found useful in more clearly establishing that period of the
tests when the temperature effects are most prominent. Further analysis
and discussion of the data thus generated is beyond the scope of this
report, but the data are given in Appendix F to be conveniently available
for further analysis,

-14-



Table 8, EMISSIONS REDUCTIONS-~-CATALYST CARS

Reductions from 1969-70 baseline
emission values*, pct

Test ambient......... 20° F 50° F 75° F 110° F
Hydrocarbon 83 85 90 90
Carbon monoxide 62 72 88 87
Oxides of nitrogen* 35 59 61 59

*0Oxides of nitrogen baseline: 1971-72

Results of the study show hydrocarbon reactivity to be, overall, little
affected by change in ambient temperature. Composite emissions (Figure 7,
Table 9) show virtually no systematic altering of HC reactivity with
change in temperature, but some pattern is found in data for the

different test phases, Within the phases of the FTP, the following

occur: (1) In the cold transient phase (bag 1) the proportion of methane
in the HC emissions is increased at low test ambient temperatures, The
trend may be accounted for by generally richer mixtures that are provided
during cold start and warmup (methane and acetylene yields are accentuated
by mixture enrichment). (2) The proportion of total non-reactive HC
produced during stabilized (bag 2) and hot transient (bag 3) phases
generally increase as the test ambient temperature rises, This effect
probably is accounted for by higher combustion and operating temperatures
that tend to diminish the amount of reactive fuel components and combus-
tion fragments that are left unburned. The effect is particularly
noticeable in the case of the catalyst cars; catalyst conversion
efficiency for the heavier hydrocarbons, enhanced at higher operating
temperature, probably is involved. '

The directional trends as summarized above are similar for catalyst and

non-catalyst cars, Quantitatively, however, there are marked differences
between the catalyst and the non-catalyst cars in that emissions from
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Table 9. HYDROCARBON REACTIV1TY--VARIATION
WITH AMBIENT TEMPERATURE

Test ambient....... 20° F 50° F 75° F 110° F

Methane fraction of total
hydrocarbon, wt pct

Production Vehicles

Composite emissions 9 8 5 6
Cold transient phase 12 12 7 5
Stabilized phase . 6 6 4 7
Hot transient phase 4 5 4 6
Catalyst Vehicles
Composite emissions 19 21 18 24
Cold transient phase 18 21 14 13
Stabilized phase 28 31 36 46
Hot transient phase 22 15 18 21
Total non-reactive fraction of
total hydrocarbon, wt pct *
Production Vehicles
Composite emissions 21 20 20 20
Cold transient phase 30 29 24 20
Stabilized phase 14 14 18 20
Hot tramsient phase 14 14 19 21
Catalyst Vehicles
Composite emissions 29 32 29 32
Cold transient phase 29 33 25 24
Stabilized phase 36 38 48 55
Hot transient phase 30 20 26 28

* Total non-reactive hydrocarbon defined as the sum of methane, ethane,
propane, acetylene, and benzene,
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the catalyst cars generally have a greater proportion of non-reactive
hydrocarbon. A characteristic of the hydrocarbon from the catalyst

cars is the high proportion of methane in the total non-reactive fraction.
Whereas the methane fraction from the production cars ranges between 25
and 40 pct of the total non-reactive fraction, the comparable range for
the catalyst cars is roughly 60 pct to 80 pct, or about twice that of

the non-catalyst cars. Detailed data are included in Appendix C.

ALDEHYDE EMISSIONS

Aldehyde emissions (Table 10) associated with the production vehicles

were found to increase by about one-third as ambient temperature decreased
from 110° to 20° F. The trend is consistent in data from all test phases
and the differences, although small, are believed to be real. However,
the significance of the small differences--and, hence, the significance

of the observed temperature sensitivity--are unknown,

The absolute levels of aldehydes from all categories of low emission

test vehicles were markedly reduced from levels found with the production
vehicles, and the differences that were measured may not be real. Con-
sidering all test phases, however, there appears to be an aldehyde
temperature sensitivity with the low emission cars that roughly parallels
the sensitivity found for the production vehicles, The diesel is an
exception--no evidence of aldehyde-yield sensitivity to temperature
appears in results from the diesel.

TEMPERATURE OF MINIMAL EMISSIONS

The results of experimental work to determine more precisely the temper-
ature of maxima and minima in emissions are reported in detail in
Appendix D. The summary data also are shown in Table 11 and in Figures
2-4, designated three 1974 cars. Within the temperature range 60° to
90° F these data showed minimal CO and HC emissions at 80° F and
maximum NO, emissions at 75° F. Extrapolating other data in the study
however, it would be expected that NO_ emissions again would increase

at some temperature below the 60° F value of the special series of
tests.

FUEL ECONOMY AND EFFECTS OF OPERATING VEHICLE ATIR CONDITIONER

The effect of ambient temperature on fuel economy (Table 12) was readily
measurable and averaged about a 10 pct economy loss with change from

75° to 20° F temperature, The economy data are believed valid only for
an indication of general trends to be expected and are not to be
construed as indicative of the fuel economy characteristics of any

group of vehicles in the test.

-17 -



Table 10. ALDEHYDE EMISSIONS--VARIATION
WITH AMBIENT TEMPERATURE

Variation, g/mile
Test ambient...... . 20° F 50° F 75° F 110° F

Production Vehicles

Composite 0.23 0.20 0.18 0 17
Cold Transient Phase 0.23 0.18 0.16 0,17
Stabilized Phase 0.24 0.22 0.20 0,18
Hot Transient Phase 0.20 0.20 0.17 0.14
Catalyst Vehicles
Composite 0.035 0.035 0.03 0.02
Cold Transient Phase 0,07 0.05 0.04 0.04
Stabilized Phase " 0.03 0.03 0.03 0.02
Hot Transient Phase 0.02 0.03 0.03 0.01
Diesel Vehicle
Composite 0.05 0.04 0.05 0.05
Cold Transient Phase 0.10 0.04 0.05 0.05
Stabilized Phase 0.04 0.04 0.06 0.05
Hot Transient Phase 0.04 0.03 0.04 0.06
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Table 11.

EMISSIONS DATA FOR THREE 1974

VEHICLES--SUMMARY AVERAGES

Test ambient.... 60° F

Emissions, g/mile

Test Phase
Cold transient, g/test...
Stabilized, g/test.......
Hot transient, g/test....

Weighted composite,g/mile

Cold tramsient, g/test...
Stabilized, g/test.......
Hot transient, g/test....

Weighted composite,g/milel

Cold transient, g/test...
Stabilized, g/test.,.....
Hot transient, g/test....

Weighted composite,g/mile

Cold transient, g/test...
Stabilized, g/test
Hot transient, g/test....

Weighted composite.
miles/gallon .

70° F 80° F
HYDROCARBON
13.7 10.3 9.4
5.8 5.7 5.4
7.0 7.4 7.5
2.1 1.9 1.8
CARBON. MONOXIDE
__________ S
287 173 135
72 69 67
79 81 87
32 25 23
OXIDES OF NITROGEN
10.8 11.3 F 10.6
9.0 9.4 9.2
10.3 10.2 9.9
2.6 2.7 | 2.6
FUEL ECONOMY
1,181 1,147 1,100
1,204 1,129 1,213
974 976 965
9.26 9.22 9.40
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Table 12. FUEL ECONOMY--AVERAGES FOR VEHICLES GROUPED
BY AGE AND CONTROL TECHNOLOGY EMPLOYED

Fuel economy, miles per gallon
Test ambient.... 20° F 50° F 75° F 110° F

WEIGHTED COMPOSITE

Vehicles
3 1967 10.7 11.3 11.8 11.7
6 1969 - 1970 10.5 11.3 11.7 11.9
6 1971 - 1972 9.8 - 10.8 10.0
4 1973 - 1974 10.3 - 11.3 11.2
4 Prototype, 75 9.6 10.3 10.8 11.4
1 Rotary 11.5 - 11.5 11.7
1 Diesel 17.1 18.6 19.7 20.1
1 PROCO 19.3 20.4 21.2 20.5
COLD TRANSIENT PHASE
3 1967 T T T T T T 7.7 T T 89 T "10.5 | 11.3
6 1969 - 1970 7.9 9.5 10.6 12.1
6 1971 - 1972 7.4 8:6 10.0 11.4
4 1973 - 1974 7.1 - 9.3 10.2
4 Prototype, 1975 7.8 9.2 10.2 11.3
1 Rotary 10.7 - 11.8 13.0
1 Diesel 13.5 16.1 17.1 18.8
1 PROCO 18.0 21.0 22.5 22.8
STABILIZED PHASE
37197 T T T T T T T11os T 116 T 116 | 11.3
6 1969 - 1970 10.8 11.3 11.5 11.3
6 1971 - 1972 10.0 10.4 10.4 10.4
4 1973 - 1974 9.3 - 9.4 9.1
4 Prototype, 1975 9.4 9.8 10.2 10.6
1 Rotary 10.6 \ - 10. 10.5
1 Diesel 17.9 { 18.9 19.% 20.1
1 PROCO 18.2 \ 18.7 19.1 18.7
\ HOT TRANSIENT PHASE
371967 T T T T T, T T T 1209 T T12.6 0 T T13.2  y 12.7
6 1969 - 1970 ' 12.4 12.6 12.8 12.8
6 1971 - 1972 11.9 12.2 12.3 12.3
4 1973 - 1974 10.9 - 11.1 10.6
4 Prototype, 1975 11.1 11.5 11.7 12.2
1 Rotary 14.5 - 14.2 13.4
1 Diesel 19.3 20.5 21.6 21.2
1 PROCO 23.0 24.3 25.4 23.2
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The effect of air conditioner operation at 110° F ambient on vehicle
emissions and fuel consumption was obtained from data on 13 production
vehicles and the four prototype low emission vehicles. The results

are summarized in Table 13; values for each.phase and individual vehicles
are in Appendix B.

In brief, operating the vehicle air conditioner at the elevated ambient
was found to increase composite cycle emissions of the production vehicles
by 15% for HC, 20% for CO, and 30% for NO,. These increased emissions
were paralleled with fuel economy decreased by about 10%.

Considering the four prototype vehicles, air conditioner operation
increased HC by an average of about 8%, CO by 95%, and NO_ by 13%. As
with the production vehicles the prototypes suffered about 107% fuel
economy loss attributable to air conditioner operation,

PINTO SPECIAL TESTS

In a special test of the catalyst-equipped Pinto, data were taken both
with the catalyst installed and with it removed, Results, Table 14,

show the marked effect of the catalyst at normal ambient with progressively
less effect as the test temperature was lowered., Again it is to be observed
that the determination is accounted for by emissions during the cold start
phase of the test.

Table 13, EFFECT OF OPERATING VEHICLE ATR CONDITIONERS CONSIDERING
EMISSIONS AND FUEL ECONOMY--TESTS AT 110° F AMBIENT

Change Attributable to Operating Air Conditioners

13 Production vehicles 4 Prototype vehicles
_ o _ _ _mssios o _ _
Hyd:oc;rbon, g/mile + .58 (15%) + .04 ( 8%)
Carbon monoxide, g/mile +14.5 (20%) + 5.8 (95%)
Oxides of nitrogen, g/mile + 1.5 (34%) + .31 (13%)

FUEL ECONOMY

Miles/gallon - - 1.24 (11%) - 1.15 (10%)
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Table 14. EMISSIONS WITH AND WITHOUT CATALYST*
FORD PINTO VEHICLE NO. 56

Test ambient...... 20° F 50° F 75° F 110° F

— e e mm o —— e e s ee S GEm S Eee e EAR E— e - -— e e —— —— - Gew e me— ——— —

Cold transient phase

With catalystesceesess 434 250 83 57

Without catalyst....sd 485 328 209 155
Stabilized phase

With catalyst..coceced 12 16 13 21

Without catalyst..... 92 90 102 126
Hot transient phase

With catalySteesoeses 46 30 37 64

Without catalyst....q 128 109 105 155
1975 CVS composite,

grams/mile

With catalystececeses 30 : 19 9 11

Without catalvsSt....d 49.8 39 34 37

Cold transient phase

With catalyst.eecceesd 12,99 5.14 2,03 . 1.57

Without catalyst.... 21.17 8.25 4,69 3.74
Stabilized phase

With catalyst.cecesss .27 .33 .29 .36

Without catalyst..... 1.23 1.05 1.01 1.19
Hot transient phase

With catalysteceoceseq 74 .94 .88 2,88

without catalyst---.d 2.58 2.23 2.13 3:37
1975 CVS composite,

grams/mile

With catalyst...eeead 84 A4l .22 .36

Without catalyst....d 1,58 .79 .57 .63

OXIDES OF NITROGEN, grams/test_(uncorrected except for 75° F tests)

Cold transient phase

With catalyst.aoouaod 8.7 906 10.2 903

Without catalyst..... 12.2 11.8 12.6 9.0
Stabilized phase

With catalysticeesood 5.8 4,2 3,0 2.6

Without catalyst.co.. 11.9 4.7 3.7 3.0
Hot transient phase

With catalyStescecsosd 6.0 6.0 4.8 4.1

Without catalyst....d 7.7 7.3 5.9 4.6
1975 CVS composite,

grams/mile

With catalyst.ceeesed 1.7 1.6 1.4 1.2

Without catalyst...ed 2.9 1.9 1.7 1,3
* Catalyst chamber removed from vehicle set up for use of catalyst;

no other changes or adjustments made.
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Table 14.

EMISSIONS WITH AND WITHOUT CATALYST *

FORD PINTO VEHICLE NO. 56--Continued

Test ambient..

Cold transient phase
With catalysteesccsss
Without catalyst.....

Stabilized phase
With catalystececscsd
Without catalyst....q

Hot tramsient phase
With catalystl o0 e 00 o
Without catalyst....q

1975 CVS composite,
grams/mile
With catalySteeceecsssd
Without catalvst....d
CORREC
TCold Eransiénf phasé&
With catalyst.cceeesgd
Without catalyst....{

Stabilized phase
With Catalysto co0eeeed
Without catalyst....d

Hot transient phase
With catalyst.cccesos
Without catalysto eoe 1

" 1975 CVS composite,
grams/mile
With catalysteccccces
Without catalyst.ce.s

50° F

75° F

10.12 0.07 0.03
45 .32 .34
.00 .00 .01
.22 .15 .18
.01 .01 .01
.23 .22 .24
.01 .01 .00
.072 06 | .063

ED OXIDES OF NITROGEN, sraﬁilsegt_ ——
6.7 - 7.7 10.2
9.3 9.7 12.6
4.b 3.4 3.0
9.0 3. 3.7
4.6 4.8 4.8
5 . 9 6 ® 0 5 (] 9
1.3 1.3 1.4
2.2 1.5 1.7

* Catalyst chamber removed from vehicle set up for use of .catalyst;
no other changes or adjustments made. -
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4 catalyst cars

40 60 80 100

90 90
19 production cars
80 80—
Composite

70 70—
60 60—
50 50—

kCold start contribution

\\
40 40—
N\
\
N\
. . 30 —

30 Stabilized Composite
20 20—

Hot start

D /\
10 1o Hot start

Stabilized
I | | | |
0 20 40 60 80 100 120 o 20
TEST AMBIENT,°F
Figure 5. Contributions of test segments to measured

emissions~-~carbon monoxide

120



OXIDES OF NITROGEN, grams /mile

4 catalyst cars

Composite

Stabilized contribution

Hot start

O— A

o —_—:‘SN —_
Cold start ~N~—— — ——-0

l | I l |

19 production cars
Composite
6 —
5 —
44—
Stabilized contribution
3_
Hot start
2 p—
Cold start
| | 1 | 1 o
20 40 60 80 100 120
TEST AMBIENT,
Figure 6. Contributions of test segments to measured

emissions-~--oxides of nitrogen

°F

20 40 60 80 100

120



6- production vehicles
77777777

..........
..........
..........
..........
..........
..........
..........
..........

50 75
TTTTTTTTTTTTTT
r

ure 7. Exhaust reactivity at varied ambients




APPENDIX A (10 pages)

Hood-up -- Hood-down Emissions Comparisons

As stated in the body of the report the hood-down procedure was used
because the original concept of the temperature effects program was
to duplicate as closely as possible.typical vehicle user practice at
varied ambient conditions and to determine emissions as they would be
generated under these conditions. However, it was also desired to
know the relationships between data taken with the hood down and the
constant velocity cooling and hood-up of the FTP.

To provide information on this question--involving primarily hood
configuration and windage--back-to-back experiments were made with the
vehicle hood alternatively up or down. Similar experiments were made
with the windage varied. 1In some tests a standard 12-hour soak period
was allowed prior to test, but to obtain more data in a shorter time,

in other tests the procedure was modified to incorporate rapid vehicle
cool-down. In this rapid cool-down procedure, the control for cool-
down was based upon regaining fixed stationary temperatures for critical
items. In all, 48 validation tests were made at temperatures from 20°
to 110° F and were made using both production and low emission prototype
vehicles, The results provided data that wouid, dependent upon findings,
(1) validate the results 6f this study as directly comparable with
results to be expected using the FTP, or, (2) provide a basis for
estimating the degree to which the procedural deviations might cause
difference in measurements attributable to the differences in procedure.

Table A-1 presents a composite of data taken from Tables A-2 through
A-9 for both production and prototype catalyst vehicles., It was concluded
from the data of the tables that a significant difference in emissions
measurements would not occur in measurements in the range of 75° F

between the two procedures, It was somewhat surprising to the investi-
gators that a difference did not occur at the temperature extremes of

20° and 110° F, Data accumulated during the project and analyzed for

19 vehicles at all test conditions for the repeatability of replicates
yielded standard deviation values in terms of pct of the measured emissions
of 10%, 7%, and 8% for CO, HC, and Nox, respectively for the production
vehicles and 17%, 15%, and 9% for the low emission prototype vehicles.
This information strengthens the conclusion that significant differences
do not occur between the two hood configuration procedures as conducted

in our laboratory.



Table A-1 - Effects Upon Emissions Observed in Comparative Tests
Using Alternate Vehicle Cooling Procedures 1/

FTPL/ emissions, gm/mile

HC co NOx
Production Vehiclesg/
20° F Ambient:
Average / 6.38 106.1 5.48
Difference=~, absolute 0.34 5.7 -0.53
Difference, pct 5 6 -9
75° F Ambient:
Average 3.37 70.3 3.39
Difference, absolute 0.26 2.7 0.07
Difference, pct 8 4 2
110° F Ambient:
Average 3.84 87.2 2.63
Difference, absolute -0.42 -3.34 -0.03
Difference, pct -10 =4 . -1
Catalyst Vehiclesil
20° F Ambient:
Average 1.18 26.1 2.75
Difference, absolute .00 0.27 0.09
Difference, pct 0 1 3
110° F Ambient:
Average 4.81 0.46 3.62
Difference, absolute 0.91 0.08 0.04
Difference, pct 19 17 1

1/ Standard procedure essentially as per FTP (hood
up, with supplemental low velocity cooling). Modified
procedure hood down with windage across full frontal
area of vehicle with velocity keyed to roll speed.

2/ Cars 39, 41, and 42. Duplicate tests at 20° and
110° F; triplicate tests at 75° F.

3/ Difference defined as (Results with Standard
procedure) minus (Results with Modified procedure).

4/ Cars 43 and 46. Triplicate tests.
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BERC-EPA Temperature Effects Project--
Ambient Temperature Versus Emissions

TABLE A-2. Hood up=--hood down emissions comparisons with 12 hour soak

(Car Nos. 39 and 41, at 20° F ambient 1/)

Hood Cold transient, " Stabilized, Hot transient; 1975 CVS weighted,
Test p;zz_ rams/test _grams/test grams/test __grams/mile
No. tion co HC NO, co HC NOy co HC NOy co HC NO,
_ VEHICLE NO. 39
4739 Up I|1017.10 50.80[ 17.70] 374.80 J15.10 | 22.50]] 220.50 [ 11.30 [ 28.10][ 119.00] 5.80] 6.70
4742 Down 1072.50 | 58.30 15,70 {1 377,20 [18.30 | 21,10 236,30} 15.80 { 29.10( 129,70 6,98 5,92
Difference
Down-Up:
Crams...covseaes 55.403 7.50| - 2,00 2.40 | 3.20 | -1.40] 15.80] 4.50| 1,00f] 10.70| 1,18 -0.78
Percenteesesses 5 15 =11 1 21 -6 7 40 4 9 20 -12
VEHICLE NO. 41
4744 ° Up 718,07 | 59.06| 15.80| 257.30 |16.97 | 16.74| 157.70| 12.67 | 21.42]] 87.46| 6.61| 4.77
4745 Down 748,20 | 54.801 15,70 |l 240.30 {15.49 | 15,56]1 174.60| 11,94 | 19.980{ 88,20 6,11 ]| 4.49.
Difference .
Down-Up:

Grams,..secevee 30,13 | -4.,26| - 0,10} -17.,00 | -1.48 | -1.18§ 16.90| -0.73| -1.44 0.74| -0.50| -0.28
Percent.. o.... 4 -7 -1 -7 -9 -7 11 -6 -7 1 -8 -6
AVERAGE

Up 867.59 | 54.93| 16.75§ 316.05 | 16.04 | 19.62]| 189,10} 11.99] 24.76| 103,23 | 6.21| 5.74
Down 910.35 } 56.55] 15.70 1 308.75 }]16.90 | 18.33{ 205.45| 13.87 | 24.54] 108.95| 6.55| 5.21
Difference )
Down-=-Up: .
CramS...oeeeees 42,76 | 1.62| - 1,05~ 7.30 | 0.86 | -1.29f 16.35{ 1.88] -0.22 5.72| 0.34| -0,53
Percentescssese 5 3 -6 - 2 5 -7 9 16 =1 6 5 -9

1/ Soaked at test temperature 12 hours or more.

NOTE. -Any percent difference whose absolu;e value is less than 0.5 is called hO“ (zero).

NOTE.-NOx not corrected to air moisture content of 75 grains.



BERC-EPA Temperature Effects Project--
Ambient Temperature Versus Emissions

TABLE A=3. Hood up-~hood down emissions comparisons with 12 hour soak

(Car Nos. 39, 41, and 42, at 75° F ambient 1/)

Hood Cold transient, Stabilized, Hot transient, 1975 CVS weighted,
Test posi- rams/test grams/test grams/test grams/mile
No.
° tion co 119 NOy co IE HC NOy Cco He NO, Cco HC NOyx
VEHICLE NO. 39
4727 Up 310.30 | 16.03 21.76 || 297.60 ] 12.92 | 18.98 {}200.00 11.67 | 25.00 || 72.67 3.53 5.68
_ 4738 _ | Up _[347.38 | 18.74 | 20.48 | 232-11J 14.52 1 17.66_J1214.50 | 11.39 | 22.19 1 80.90_} 3.88 | 5.22
Average Up 328.84 117,39 21.12 1316.36 { 13.72 | 18.32 11207.25 11.53 § 23.601{ 76.79 3.71 5,45
4728 Down 377.50 | 18,40 | 21.50 ]J283.20 | 13.30 | 19.40 184220 12.10 | 25.60( 73.40 3.75 5.76
- 4234 _ J Down | 343.00 | 16.38 | 22.03 1325.80 | 14,47 | 19.26 }216.13 | 14.84 | 26.94(79.60 ) 4.01| 5.88
Average Down 360.25 | 17,49 21,77 J1304.50 { 13.89 | 19.33 200,20 13.47 1 26.27]] 76.50 | 3.88 5,82
Difference
Down-Up:

Grams.,ecevneee 31.41) 0.10 0.65 )| -11.86 | 0.17 1,01 §j- 7.05 1.94 | 2.67|) -0.29] 0,17 0.37
PErcent e-ecosoes 10 1 3 - 4 1 6 -3 17 11 0 5 7
VEHICLE NO, 41

4731 Up 249.80 | 13,40 11.50 {|161,60 | 10.40 | 9,40 [{131.60 8.80 | 11.50 45.80 | 2.82 2.79
_ 4725 _ | Up _| 238,10 13.02 f 13.30 §l147.10| 9.17 | §.-Q3J 124.30 | 8.29 | 11.18(l 42.71 | 2.60| 2.76
Average Up 243,95 | 13,21 12,40 J1154.35] 9.79 ] 9.02 J1127.95 8.55 111.34 ] 44,26 2,71 2.78
4730 Down 241.40 | 13,40 11,10 [j126.30 | 10,30 { 9.20 {[111.30 8.60 | 11.60] 39.10 2,80 | 2.70
_ 4737 _ | Down_| 313.80 _ZL.QJﬂ _10.11 1154.74 | 13,27 % 9.14_)]245.70 ) _ 4.30 J11.04 57.30 | 3.33 | 2.60
Average Down 277.60 | 17.44 10,61 {1140,52 ] 11.79 | 9.17 ||178.50 6.45 | 11,32 )| 48,20 3.07 2.65
Difference
Down-Up :

Crams..cceeeaes 33.65| 4.23 |- 1,79 ||-13.83 2,00 | 0.15 50,55 |- 2,10 | -0.02 3.94 | 0.36 | -0.13
Percent ceceecoe 14 32 -14 -9 20 2 40 -25 0 9 13 -5
VEHICLE NO. 42

4732 Up 506.40 | 18.77 5.77 [|258.80 | 10,88 6.90 291,30 | 10.19 7.471 85,70 | 3.30 1.82
4729 Down 523.90 ] 18.80 5.94 |1278.60 | 12,20 ] 6.70 ]1299.70 ] 11.10 | 7.75}1 90,00 3.55 1.80
Difference
Down-Up:
Grams......... . 17.50 ] 0.03 0.17 19.80 1.32 | -0.20 8.40 0.91 0.2801 4.30} 0.251]-0.02
Percent coseccae 3 0 3 8 12 -3 3 9 4 5 8 -1
AVERAGE
Up 359.73 | 16.46 13.10 [{243.17 | 11.46 | 11.41 {{208.83 10,09 [ 14,14 || 68.92 3.24 3.35
Down 370,58 | 17.91 12,77 [1241.21 | 12.63 } 11.73 |1226.13 10,346 | 15,111 71,57 3.50 ] 3.42
Difference
Down-Up:
GramS.eeesooess 10.85 1.45 |- 0.33 |- 1.96 1,17 | 0.32 17.30 0.25 0.97 2.65| 0.26 | 0.07
Percent cceocees . 3 9 -3 -1 10 3 8 2 7 4 8 2

1/ Soaked at test temperature 12 hours or more.

NOTE.-Any percent difference whose absolute value is less than

NOTE.-NOx not corrected to air moisture content of 75 grains.

0.5 is called "0" (zero).



BERC-EPA Temperature Effects Project--

Ambient Temperature Versus Emissions

TABLE A=4.Hood up=--hood down emissions comparisons with 12 hour soak

(Car Nos. 39, 41, and 42, at 110° F ambient 1/)

Hood Cold transient, Stabilized, Hot tramsient, 1975 CVS weighted,
Test posi- __grams/test ~_grams/test grams/tes rams/mjle
No. tion co HC NOy co HC NOx co HC NOy co HC NOy
VEHICLE NO. 39
4733 Up 245,401 13.20( 18.80f 383,70 15.30 ] 15.20f 283.60| 17.30 [ 18.60]f 86.80 4.1t} 4,52
4722 Down 267.80| 13.10) 18,220 398.12| 15.49 | 14.01]) 299,37 16.08 | 19.57]] 91.20 4,06 | 4.40
Difference
Down=-Up:

CramsS...eoeeses 22.40) - 0.10| -0.58 | 14.42 0.19 | - 1,19) 15.77| - 1.22 | 0.97 4.40) -~ 0.07] -0.12
Percentecsscess 9 -1 =3 4 1 -8 6 -7 5 5 -~ 2 -3
VEHICLE NO, 41

4736 Up 282.17 15.15| 9.01] 234.10| 14.32 8.48] 232.98| 14,031 9.80| 65.09 3.84) 2.39
4724 Down 171.20 | 10.48] 10,46 238,10} 13,44 7.62]1 226,50 14.10 ]| 9.85) 58.78 3.46] 2.36
Difference
Down-Up:

Crams....e.es00 | =110.97 | - 4.67 1.45 4.00| - 0.88 |- 0,86} - 6.48 0.07 | 0.05f - 6.31] - 0.38| -0.03
Percentecveceees | = 39 =31 16 2 -6 =10 -3 1 1 -10 -10 -1
VEHICLE NO. 42

4735 Up 540,21 22.12| 3,77 382,64 | 13.99 3.86) 432,17 16,13 | 3.72] 114,80 4.21 1.01
4723 Down 436.00 15,18 4,82 367.80 12,16 3.83|| 429.80 12,38 3.76}1 106.70 3.40 1.07
Difference
Down=Up:

Crams...... .00 | -104.21} - 6.94) 1,050 -14.846) - 1,83 }- 0,03} - 2,37} - 1.75| 0.04) - 8.10| - 0.81] 0.06
Percent..,..... | = 19 -31 28 -4 ~13 -1 -1 -12 1 -7 -19 6
AVERAGE

Up 355.93 | 16.82 ] 10.53 |1 333,48 | 14,54 9.18¢ 316.25| 15.15 |10,71ff 88.90 4.05) 2.64
Down 291.67 12,92 111,17 § 334,67 13,70 8,491 318.56 { 14.19 {11,061 85.56 3.631 2.61
Difference
Down=Up:
GramS...oceoess |- 64.26 ] - 3.90] 0.64 1.19| - 0.84 |- 0.69 2.31| - 0.96 | 0.35)1 - 3.3 [~ 0,42 ~0.03
Percent......o. |- 18 =23 6 0 -6 -8 1 -6 3 - 4 -10 -1

1/ Soaked at test temperature 12 hours or more.

NOTE.-Any percent difference whose absolute value is less than 0.5 is called "0" (zero).

NOTE.-NQ, not corrected to air moisture content of 75 grains.
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BERC-EPA Temperature Effects Project--
Ambient Temperature Versus Emissions

TABLE A-5. - Hood up--hood down emissions comparisons

(Car No. 46, Chevrolet with catalyst)

Hood Cold transient, Stabilized, Hot transient, 1975 CVS weighted,
Test posi- grams/test ~grams/test _grams/test grams/mile
No. .
tion co HC NOx co HC NOx co HC NOy ce HC NOx
20° F AMBIENT - RAPID COOL DOWN 1/
4910 Up 257.0] 13.71] 11.49§] 0.70 1.34) 7.66ff 6.23 1,17 | 11.43(| 15.30 1.05 2.55
4912 Up 267.5] 15.92| 12.30 .00 1,05| 8.79 5.41 1.08| 11.96) 15.80 1,13 "2.79
- A9 _ ] Vp | 262.8] 16,92 11904 (70| _.79] 8420 6.26) 1.00{11.994 15,60 1,04 2.70
Average Up 262.4| 14.85] 11.90 47 1.06| 8.29 5.97 1,08 11,79}l 15,57 1.07 2.68
4911 Down | 255.5] 13.39} 11.89{ 0.71 1.30| 8.15| 6.26 1.22] 11,99 15.20 1.03 2.68
4913 Down | 259.7]| 16.71| 12.46 .71 1.17| 8.62|| 6.19 1.09 12.15} 15.50 1.20 2.79
_ 4915 _ | Down_} 241.5{ 13.19]12.834 _ .72{ 1.13] 8.97) 6.73] 1.08| 12,51} 14.50 _ .99 _2.88
Averape | Down | 252.2] 14.43| 12,39 .71] 1.20] 8.58) 6.39] 1.131 12,22 15,07 1,07 2.78
Difference
Down~-Up:
GramsS...eeeeeee | ~10.1} -0.42} 0.49)] 0.24) 0.14| 0.29§§ 0.42| 0.05 0,434 -0,50 0,00 0,10
Percentseesesnces | ~ 4 -3 4 51 13 4 7 5 4 -3 0 4
110° F AMBIENT ~ RAPID COOL DOWN 1/
4917 Up 15.7| 4.79]| 13.06]] 0.55] 0.84] 17.29§ 22,92 1.90{ 16.38 2,72 0.53 4,30
4919 Up 13.0 4.75| 13.81 .70 .78 | 15.65(f 18.79 1.51( 16.46 2,26 49 4,13
_ 4921 _ 1 vp _| 12.8) 4.16|13.400 .70| _.73| 15.26f 21.41 | 1.47] 16,23} 2.46 _ .45 _4.04
Average Up 13.81 4.571 13,42 .65 .78 16.07)f 21.04 1.63] 16.35 2.48 49 4,16
4918 Down 13.5 3.96 ] 13,17 0.56] 0.92] 16.84] 29.07 2.32]17.30f 3.06 0.53 4,32
2/4920 Down 15.4| 8.11] 13.34 1.43 .86 1 16.40}§ 40.07 2.251 16.12} &.12 .75 4,18
_ 4922 _ JDown | 12.4] 3.80)12.22% .71| _.75] 15.76} 25.76 | 1.BL| 16.464 2.76 _ .46 4.03
Average Down 13.0| 3.88) 12,70 .64 84! 16.30) 27.42 2.07| 16.88 2.91 .50 4.19
Difference
Down-Up :
CramS, oeeeceees 0.8] -0,69} -0,72|| -0.01| 0.06| 0.23] 6.38| 0.44 0.53|| 0.43 0,01 0,03
Percentacscsess 6 -15 -5 -2 8 1 30 27 3 17 2 2

1/ Three replicates in one day.
2/ car died during test, therefore not included in average,

NOTE.-Any percent difference whose absolute value is less than 0.5 is called "0" (zero).
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BERC-EPA Temperature Effects Project--
Ambient Temperature Versus Emissions

TABLE A~6. =~ Hood up-~hood down emissions comparisons

(Vehicle No. 46, 1973 Chevrolet Equipped with Catalyst and Other Advanced Emission Controls,
Averaged Vehicle Temperatures During Test)

Ti Air to vehicle, °F Coolant, °F 0il pan, °F Air to carburetor, °F Under hood temp., °F
i ze Overnight Rapid Overnight Rapid Overnight Rapid Overnight Rapid - - Overnight Rapid
c :1: soak 1/ |cool down 2/ soak cool dowm soak cool down soak cool down soak cool down
y ’ Hood | Hood Hood | Hood Hood | Hood Hood | Hood Hood] Hood
minutes Hood down Hood down Hood dowm Hood down Hood down
up | down up | down up | down up 3/] down up | down
COLD START AT 20° F AMBIENT
0 18 18 18 20 20 20 20 24 23 20 18 18 20 20 20
8.4 23 21 23 148 147 138 106 103 97 82 72 72 64 66 61
22.9 24 23 24 176 169 160 156 140 |} 147 80 76 78 86 82 79
HOT START AT 20° F AMBIENT FOLLOWING 10-MINUTE SOAK
0 22 21 22 205 181 185 142 126 132 89 76 82 106 101 104
8.4 26 23 25 174 174 | 162 162 158 155 22 70 80 80 79 76
COLD START AT 110° F AMBIENT
0 106 107 108 108 109 108 96 112 112 107 106 108 107 106
8.4 108 109 110 202 202 202 175 186 181 4/ 121 124 118 115 120
22.9 111 108 111 207 205 202 216 209 212 123 133 134 125 134
HOT START AT 110° F AMBIENT FOLLOWING 10-MINUTE SOAK
110 110 {111 232 227 | 231 197 192 198 136 146 156 146 154
8.4 111 110 {110 206 206 | 205 222 224 | 218 124 131 132 125 132

NOTE.~--Thermocouple locations:

/

/ Forced cooldown.
/ Thermocouple problems--single test at 20°, two at 110°.
/ Thermocouple failure.

Single test only; others average of three tests.

Coolant circulated through radiator and block with air to radiator at 15-20 mph.

Air to vehicle--ahead of radiator near source; coolant--in or close to engine block; oil--in oil
drain plug; air to carburetor--in air at center of air filter or following air filter; under hood--in air space under
carburetor.,
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BERC-EPA Temperature Effects Project--

Ambient Temperature Versus Emissions

TABLE A-7. = Hood up=-hood down emissions comparigons

(Vehicle No.46, 1973 Chevrolet Equipped with Catalyst and Other Advanced Emission Controls,
Vehicle Temperatures During Test)

Under hood temperature,

Time Air to vehicle Coolant 0il Air to carburetor oF
into . Rapid cool . Rapid cool . Rapid cool Rapid cool . Rapid cool
;?gﬂ;:; Ovi;;;fht down test Oviﬁzifht down_test ovi;:ifht down test Ovi::;Eht down test ovi;:;fht down test
1 ]2 [ 3 1] 2] 3 1 1213 1 J2 |3 1 2 | 3
HOOD UP - COLD START AT 20° F AMBIENT
0 N 18 18 18 - 20 21 - 26 22 - 18 - 19 19 21
8.4 ° 21| 21| 20 - 1/ | 150 | 146 - 101 | 104 - 72 {1/ | 1/ - 69| 65| 64
22.9 test 26 | 24 | 22 - 169 | 168 - 130 | 144 - 76 - 82| 82 | 81
HOOD UP ~ HOT START AT 20° F AMBIENT FOLLOWING 10-MINUTE SOAK
0 No 20 22 21 - 165 | 189 | 188 - 114 132 - 76 1/ 1 - 101 | 102 [101
8.4 test 24 | 24 ] 22 - 168 ) 176 | 177 - 146 1162 - 70 | = 1Y - 80) 81 | 75
HOOD DOWN - COLD START AT 20° F AMBIENT
0 18 17 18 18 20 20 21 20 20 23 23 20 18 20 18 22 20
8.4 23 22 24 22 148 134 | 140 | 139 106 97 | 104 82 72 l/ l/ 64 61 65 58
22.9 24 24 25 24 176 160 | 160 1 160 156 146 {147 80 78 86 80 80 78
HOOD DOWN - HOT START AT 20° F FOLLOWING 10-MINUTE SOAK
0 22 22 23 21 205 186 | 185 | 184 142 132 | 134 89 82 1/ 1/ 106 104 | 104 }103
8.4 26 24 26 24 174 160 | 161 | 163 162 152 1154 82 80 = 80 75 76 76
HOOD UP - COLD START AT 110° F AMBIENT
0 No 109 1106 106 - 109 | 109 } 109 - 112 j112 - 106 j108 - 106 ] 106 1108
8.4 110 |110 {108 - 202 | 202 | 202 - 182 | 188 - 1/ |121]120 - 115 116 ] 115
22.9 test 110 {110 {106 - 207 | 204 | 205 - 215 | 205 - T 11240122 - 124 1 122 123
HOOD UP - HOT START AT 110° F FOLLOWING 10-MINUTE SOAK
0 No 109 |110 {111 - 229 | 226 | 227 - 193 | 190 - 136136 - 147 | 145 145
8.4 _test | 110 110 J108 - 207 | 206 | 206 - 227 | 224 - 1/ 1126122 - 124 | 125 [125
HOOD DOWN - COLD START AT 110° F AMBIENT
0 106 108 |102 |107 108 109 | 106 ] 110 96 114 109 1041109 108 107 ] 104 }108
8.4 108 111 |110 [109 202 202 1 202 ] 201 175 189 | 175 L/ l/ 1231125 118 123 | 117 }119
22.9 111 110 {110 {112 207 206 | 206 | 205 216 212 {211 1351131 134 1331132 137
HOOD DOWN - COLD START AT 110° F FOLLOWING 10~-MINUTE SOAK
0 110 111 |112 111 232 232 | 230 { 230 197 198 | 197 146 {146 156 153 | 154 |155
8.4 111 111 j110 110 206 205 | 205 | 205 222 220 ) 218 l/ 1/ 130}132 132 132 ] 132 {132

1/ Thermocouple failure,

NOTE. --Thermocouple locations:

Air to vehicle--ahead of radiator near source; coolant--in or close to engine block; oil--in oil

drain plug; air to carburetor--in air at center of air filter or following air filter; under hood--in air space under
carburetor.



TABLE A-8.

BERC-EPA Temperature Effects Project --
Ambient Temperature Versus Fmissions

- Hood up--hood down emissions comparisons

(Car No. 43, Ford catalyst equipped)

Hood Cold transient, Stabilized, Hot transient, 1975 CVS weighted,
Test posi; rams/test rams/test _grams/test grams/mile
No. tton | co | we | wo, | co | wc | no,f co | wc | wo .y co | wmc |nwo,
20° F AMBIENT - RAPID COOL DOWN 1/
4896 Up 671.8 [ 20,09 7.6l 2.85] 0.90| 10.76]f 14.28] 0.99 9.77W 40,00] 1.35( 2.61
4898 Up 570.3 | 15.51 | 7.42 | 2.80] 1.04 |10.71f| 8.92| 1.12(10.92) 33.80( 1.11| 2.68
_ 4900 | Up _|622.820.27 | 8.37 f 2.90 | 1.15)11.55 9.93] _1.11 [11.228 36.90| 1.40] 2.87
Average Up |1 621.6118.62| 7.80Hf 2.85{ 1.03 |11.01 11.04T 1,07 { 10,62 36.90| 1.29] 2.72
4897 Down [ 596.3 |14.26 | 8.11 [ 2.84 | 1.16 | 10.38] 11.85] 1.36 | 10.08|] 35.50] 1.08] 2.62
4899 Down | 653.3|20.82| 8.10) 2.81}| 1,18 |11.29| 8.48| 1.18 |11.57 38.50| 1.44]| 2.85
_ 4901 _ | Down |l 611.5 (19.58 | 8.26Jf 2.82 ] 1.12 J11.59} 12.90] 1.11 _11-15r 36.40| 1.36( 2.91
Average | Down |f 620.4 | 18.22 | 8,16 | 2,82 | 1,15 |11,09| 11,08 1.22 |11.13f 36.80] 1.29 2.79
Dif ference
Down-Up:
Grams..........J - 1.2} -0.40| 0.36|/-0.03} 0,12 | o.08}f o0.04{ o0.15} o.51lt o0.10{ 0.00} 0,07
Percent.cesessse 0 -2 5 -1 12 1 0 14 5 0 0 3
50° F AMBIENT - RAPID COOL DOWN 2/
4890 Up 314.9 | 5.96 | 6.64 || 4.23 [ 0.84 |10.18] 10.09] 1.08 | 8.70f 19.40[ 0.54 | 2.40
_ 489 _ ] Up _|391.1)11.88 | 6.73 4 2.11 | _.91 | 10.04f 8.38] 1.25)10.05} 23.30) .90 2.43
Average Up l1353.0] 8.92| 6.69 | 3.17 .88 [10.1101 9.24] 1.17 | 9.38j 21.35] .72] 2.45
4891 bown |} 275.8 | 4.90| 6.73 || 2.78 { 0.80 | 9.59| 16.58| 2.32 | 9.46} 17.40] 0,56 ] 2.38
- 4893 _ | Down_|378.8 {11.15} 7.93 J 2.15) _.78 J10.35 10.92] 1.87 | 5.39 L 22.80] .8912.26
Average | Down ] 327.3 | 8.03 | 7.33 ]| 2.47 .79 1 9.97) 13,75 2.10 | 7.53} 20.10] .73] 2.32
Difference
Down-Up:
GCrams...e.ee...| =25.7 | -0.89 | 0.64 ||-0.70 | -0.09 | -0.14{ 4.51} 0.93 | -1.85]] -1.25| Q01 |-0.13
Percent......s. | = 7 |-10 10 -22 -10 -1 49 79 20 -6 1 -5
110° F AMBIENT - RAPID COOL DOWN 1/
4903 Up 41,7 | 2.04] 9,77 [ 4.16 [ 0.75 J13.32] 57.60] 1.49 | 7.88]] 7.32] 0.33{2.94
4905 Up 3,8 | 1.79 [10,15 ] 4.18 | 1.03 [13.49) 46,02 1.68 | 8.85 6.05 .37} 3.05
_ 4907 _ | up _|l 28,5 1.57 | 9.76 |t 5.65 [ 1.05_|13.330i 38.94{ 1.73 [ 9.93]l 5.35¢ .36]3.09
Average Up 35.0 | 1.80 ] 9.89 || 4.66 .94 |13.38f| 47.52{ 1.63 | 8.89) 6.24! .35]3.03
4904 Down 40,5 | 1.39 [10.18 | 7.05 | 0.63 |12.28( 83.60| 3.60 | 7.98|| 9.61] 0.44 | 2.83
4906 Down 33.8 | 1.59 J11.02 {| 6.23 | 1.03 [14.09] 60,05 | 3.55| 9.52f| 7.33] .50]3.23
_ 4908 _ | Down_ | 29.6 | 1.51| 9.85 | 5.67 | 1.12_13.74|| 45.49 | 4.14 [10.39% 5.91{ .55 3.19
Average Down 34.6 | 1.50 ]10.35 || 6.32 .93 |13.37]1 63.05] 3.76 | 9.30ff 7.62 50 | 3.08
Difference
Down-Up:
Grams.......... ||- 0.4 |-0,30 | 0.46 || 1.66 |[-0.01 |-0.01{ 15,53 | 2.13 | 0,41} 1.38( 0,15 ]0.05
Percent esescees §| = 1 -17 5 36 -1 0 33 131 5 22 43 2

1/ Three replicates in one day.

2/ One pair tests per day.

NOTE.-Any percent difference whose absolute value is less than 0.5 is called "0" (zero).

NOTE.-NOx not corrected to air moisture content of 75 grains.

NOTE. -Accelerated cool down to same coolant and air temperature and repeat for each test.
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BERC-EPA Temperature Effects Project--
Ambient Temperature Versus Emissions

TABLE A-9., - Hood up constant airstream versus
hood-down variable airstream

(Car No. 39, 1972 Ford)

Hood Cold transient, " Stabilized,
Test posi- grams/test grams/test
No. tion | CO mc | mo, | co HC | Noy
20° F AMBIENT

4749 Up 930.09 | 51.61 | 13.91| 434,71} 17.50| 17.74
4750 Up 943,27 | 48.73 | 14.68 | 455,91 | 18.76| 18.55
_ 4753 _ | _up _|[ 966,40 | 47.54 ] 14.62 409.89 | 17.70] 18.58
Average Up 946.59 149.29 | 14,40 433,50} 17.99] 18.29
4747 Down | 881.80 | 45.20 | 13.97 | 427.68| 16.92] 18.34
4748 Down | 826.64 | 45.07 { 12,63} 471.75| 18.51{ 18.87
_ 4752 _ | Down_| 933.86 | 48.24 | 15.90| 404.63 | 17.22] 18.44
Average Down || 880,77 { 46.17 | 14.17 || 434.69} 17.55] 18.55

Difference

Down=-Up:
GramS..essee-0.4 =-65.82 | -3,12 | -0,23 0.85| -0.44 0.26
Percenteececseafl = 7 -6 =2 0 -2 1
110° F AMBIENT
4757 Up 222.63 | 11.87 | 21.94 ¢ 385,16 14.50} 17.93
_ 475 _ | Up _|[ 260,86 [15.29 | 21.38 | 413,87 | 15.56] 17.11
Average Up 231,751 13.58 } 21.664 399.52| 15,03 17.52
4755 Down | 244.82 | 13.04 ) 19.90f 427.20| 15.88 | 16.37
_ 4756 _ | Down_|| 238.61 112.46 | 19.46 [l 396.72| 14.86 16.76
Average Down 241,72 {12,751 19.68 411.96] 15.37 | 16.57

Difference

Down-Up: '
GramS....... o 9.971-0.83| -1.98 12.44 0.341] -0.95
Percent....oeses 4 -6 -9 3 2 -5

NOTE.-Any percent difference whose absolute value is less
than 0.5 is called "0" (zero).

NOTE.-NOx not corrected to air moisture content of 75 grains.

NOTE. -Accelerated cool down to same coolant and air temperature and
repeat for each test.
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APPENDIX B (25 pages)

Hydrocarbon emissions by vehicle

Duplicate test emissions averaged for 20°, 50°, 75°, 110°, and 110° F
with air for each of 26 vehicles and at each test phase of the 1975
CVS Federal test driving cycle.

Table B-1 -- weighted composite
B=2 -- cold transient phase
B-3 -- stabilized phase

B-4 -~ hot transient phase

B-1



TABLE B-1,

- 0
emission over 15'73 CV

Effect of ambient temperature on hydrocarbon

S composite

OC, prams per mile

Vehicle description

Test temperature, F

Model Manu- T10
year facturer Code 20 50 75 110 w/air
§$ANDARD PRODUCTION
1967 TFord 49 11.37 8.47 6.15 5.9
Chevrolet 55 11.92 10.04 9.53 S.15
Plymouth 59 15.25 13.33 9.87 8.66
1969 Ford 54 9.26 6.16 6. 21 7.10
Chevrolet 57 7.33 6.51 4,81 Y 4,96
AMC 53 8. 90 6,61 4,85 5,035
Mercury 62 10.33 4,062 4.54 4,26 4,61
1970 Chrysler 55 5.9 4,50 4,55 5.03 6.31
Oldsmobile 60 4,63 5.99 5.85 3.5 4.10
1971 TFord 50 Te33 5.66 5.92 5.68
Chevrolet 51 . 537 4,48 2.82 5 .00 5. 74
Chevrolet 52 7.00 5.05 5.45 4,13 4,56
Buick 61 4,22 4,66 4.97 Je 30 4.12
Dodge 63 4.72 4,04 3.8 4,12 4,62
1972 Ford 59 5.99 4. 51 4.46 4,77
1973 Mazda 8 6. 19 2,87 2.74 5.83
Volvo 40 6.87 4,52 4,5% 4.45
Ford 41 5.81 5. O7 3,62 4,24
Chevrolet 42 4,65 .42 4,26 5.01
1974 TFord 45 6.27 1.92 2.08
PROTOTYPE
Ford 43 1.28 .84 .53 .58 . 54
Chevrolet 46 1.15 .81 « 57 .52 .58
Plymouth 48 1.98 1.18 .65 « 53 .60
Ford 56 .84 .41 .22 .56 .44
DIBSEL
Opel 44 .60 .0 .49 .40
PROCO
Ford 47 .55 .28 .20 .14
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T4BL= B-2, - Effect of ambient temperature on drocarbon
emission over cold transient se
NC, grams per test _
Vehicle description est temperature, F
Model T lanu- 70
vear facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
Chevrolet 53 75.9 53.8 41,8 34,0
Plymouth 59 151.4  130.7 73.6 40.7
1969 Ford 54 67.1 30,2 23,9 22.3
Chevrolet 57 55.9 46,8 24.8 16,2 17. 7
AMC 58 85.5 49,4 24, 2 19.5
lMercury 52 124. 4 36,0 27.9 17.5 15.3
1970 Chrysler 55 37. 4 24,5 19.9 19.7 26,2
Oldsmobile 60 28,3 21.2 19,0 13,2 14.9
1971 Ford 50 78. 8 48,9 22,0 14.4
Chevrolet 51 50. 3 37.2 14. 6 10.5 15.9
Chevrolet 52 68.9 39.3 13.7 12.8 16.8
Bui ck 61 26,7 29,6 16.2 10.8 12,6
Dodge 63 33,1 24,0  19.6 16,1 16, 6
1972 TFord 39 49, 2 21.3 13.9 13. 8
1973 Mazda 38 82,9 16.9 12.9 14, 6
Yolvo 40 53.5 18,2 16.4 15.9
Ford 41 50. 4 4.9  11.6  14.7
Chevrolet 42 38, 6 16.9 17.0 19.8
1974 TFord 45 89.5 10. 5 8.8
PROTOTY PE
Ford 43 17.8 T.2 2.3 2.8 2.6
Chevrolet 46 16. 6 10.3 6.8 4,6 4.9
Plymouth 48 27.3 15.3 7.6 5.5 3.8
Pord 56 13, 0 5.1 2.0 1.6 2.6
DIESEL
Opel 44 6.5 2.2 2.3 1.9
PROCO
Ford 47 7.8 3.4 2.1 1.5
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TABLE B-3. - Effect of ambient temperature on hydrocarbon
emission over stabilized phase

HC, grams per test

Vehicle description

Test temperature, F

Fodel Tanu=- 110
vear fzeturer Code 20 50 75 110 wfair
STANDARD PRODUCTIOQN
1967 TFord 49 26.4 25.0 23,6 23,8
Chevrolet 53 39.3 55.0 354 35.1
Plymouth 59 55.0 50,9 50.2 53.1
1969 Ford 54 29.4 22.7 25.6 51.2
Chevrolet 57 21. 7 19.4 17.0 17.3 19. 4
AMC 58 20,5 18.9 17.1 19. 1
Mercury 62 17.2 12.2 15.1 16. 5 18.6
1970 Chrysler 55 16.5 15.9 17.1 18.5 23.56
Oldsmobile 60 15.6 14,53 13. 9 12.5 14,7
1971 TFord 50 14.7 14.6 135. 1 13.0
Chevrolet 51 12.5 11.7 10. 1 1.9 15.5
Chevrolet 52 16.8 15.5 14.5 17.6 18.4
Buick 51 14.0 15.7 20.9 11.9 17. 2
Dodze 635 14.5 13.4 13. 6 15.9 18. 4
1972 TFord 39 16, 4 14.9 16.6 18. 2
1973 Dlazda 358 4,1 6.1 5.2 8.4
Volvo 40 26,3 16, 5 18.3 15.3
Forad 41 15.4 11.8 13.9 16.4
Chevrolet 42 11.7 12,0 14.6 17.7
1974 Ford 45 6.0 6.7 7.8
PROTOTYPE
Ford 43 1.1 1.0 1.1 1.2 1.1
Chevrolet 46 .9 1.0 o1 1.1 1.1
Plymouth 48 2.1 1.5 .9 .8 1.5
Ford 56 03 03 03 04' 04
DIZSEL
Opel 44 .9 .9 2,0 .8
PROCO
Ford 47 4 D oA .2



PABIE B-4 - Effect of ambient tem%erature on Q%drocarbon '
emission over ho ransient phase

NG, Lrams per test

Vehicle description
Todel Tenu-

Test temoerature, T

T10
jyear facturer Code 20 __50 75 110 w/air
STANDARD PRCDUCTION

1967 TFord 4G 18,2 18.2 18. 2 18.9
Chevrolet 55 30,5 30.1 31.6 53,2
1969 PFord 54 19.5 18.6 18.7 .21.8
Chevrolet 57 16, 2 16.3 14.7 18.9 17.8
AMC 58 16,7 16,6 15. 6 18.1
1970 Chrysler 55 13.7 12.7 14.8 18.7 . 21.9
Oldsmobile 60 12.3 11.4 12,0 14.9 16.9
1971 Ford 50 11.3 11.9 12,1 14.8
Chevrolet 51 11.1 10.5 8.3 10.7 13.5
Chevrolet 52 10.7 9.6 9.7 13.8 15.2
Buick 61 1.0 11.5 16.4 14.4 14. 6
Dodge 63 11.7 11.5 12.5 14,2 16.0
1972 Ford 39 12.9 14. 4 19. 2 20.4
1973 Mazda 38 11.7 14.4 17.1 24.6
Volvo 40 1809 14.1 15-9 190 5
Ford 41 11.4 8.6 14.5 16.0
Chevrolet 42 11.6 11.2 17.5 20,0
1974 TFord 45 4,5 5.7 7.0
PROTOTYPE
Ford 43 1.5 3.8 363 5.5 303
Chevrolet 46 1.0 1.1 1.1 1.5 2.0
Plymouth 48 1.8 1.4 1.2 1.5 2.5
FOI‘d 56 07 09 69 209 3.2
QIESEL
Opel 44 1.3 o7 1.4 2.4
PROCO
Ford 47 o7 5 3 o4



Carbon monoxide emissions by vehicle

Duplicate test emissions averaged for 20°, 50°, 75°, 110°, and
110° F with air for each of 26 vehicles and at each test phase
of the 1975 CVS Federal test driving cycle.

Table B-5-- weighted composite
B=6-- cold transient phase
B~7==- stabilized phase
B-8=~ hot transient phase
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TABLE p-5 - Zffect of ambient temperature on carbon monoxide
emission over 1275 Cvs composite

CO, grams per mile

Vehicle description Test temperature, ¥ _
riodel Manu- 110
vear facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
Chevrolet 53 124 .1 114.4 112.5 111.2
Plynouth 59 146.5 164.5 153.6 180.8
1969 Ford 54 68.0 42,5 55.0 55.5
Chevrolet 57 87.8 79.8 59.5 50.2 56,6
AMC 58 82,0. 63.7 38,0 48,6
. Hercury 62 82,8 49.4 48.4 32.5 36,5
1970 Chrysler 55 47.3 44,3 45.9 81.3 107.2
Oldsmobile 60 70,0 53.4 49.9 42.35 59.0
1971 TFord 50 92.5 75.1 31.2 24,2
Chevrolet 51 3.3 46,3 29.2 32.8 48,1
Chevrolet 52 107.5 72.8 59.3 64.9 59.5
Buick T 61 57.8 56.9 34,5 59.9 69.6
Dodge 63 45,4 56,6 54,3 43,3 70.5
1972 TFord 29 124 .3 87.0 108, 1 114.0
1975 Mazda 58 16.8 19.2 24.6 58.6
Volvo 40 60.3 29.0 38,3 48,0
Ford 41 78.7 48,7 69.0 84.1
Chevrolet 42 84,6 69.4 104.7 137.7
1974 Ford 45 72.7 24,0 39.3
PROTOTYPE
Ford 43 39.3 20.0 4.5 8.1 8.2
Chevrolet 46 14.9 7.4 2.9 1.8 54 6
Plymouth 48 27.6 16.8 5.4 3.7 9.5
Ford 56 30,0 18.8 9.2 10.9 26.1
DIESEL
Opel 44 1.9 1.4 1.4 1.2
PROCO
Ford 47 1.8 .6 o7 4
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TALD

NiBLE B-6. - ifect of ambient tempercture on carbon mono.iile
anission over cold transcisnt »hise

CO, ~roms per test
Jeaiclo aezeridiion Tegt tenverature,
-oden L.omnu- 11D
yen fogturer  Code 20 50 75 110 vf/cin

M AT CTYTY Ty et v
STAIDALD 2E0DUCTION

1887 Toxd e 1251. 2 £50,0 14901 216, 2
Chevrolat 35 878.5 527.3 420,2 I72.4
Plymouta 53 1252.1 1147.7  951.5 789,56

1535 Ford >0 725,92 424,60 136.2 125.0
Chevrolet 7 532,2  586.5 93,5 138.1 2157
21 53 215.5 553.2 23%.1 143, 5
Lercury €2 1231. 9 Cad, 235.0 G52 P

1570 Chrysler 55 L45,0 1.0 2638, 7 S50 .4 ST
Cldsrobile 59 126,14 55843 410.¢ 144.0 1%1. 2

1971 Tord 50 1111.7 535.7 239.7 25,7
Chavrolet 51 325.1 537. 9 274,06 120, 4 1655,
Chevrolet 52 1248, 5 T1Z245 20,1 172.5 175.5
Bui cl: 21 503, 4 555.56 255,95 125.7 202,75
Dod ze 55 &48,4  250.0 952,565 185.1 2VS. ¢

1972 Ford 49 S11.4 35541 278.5 235,28

1977 lizzda =3 123, 5 Shed 100,85 121. S
Volvo 40 63,8 148.1 1035, %2 195G, 1
Ford 41 555.0 257.6 214.S 253.8
Chevrolet A2 T>3, 79 .4 50,2 R35.7

274 Ford A5 1059.0 200.7 119.0

220TOTY P
Pord L 557.9 5177 21e s 2Ga T 35,
Chevrolet A5 251.5 117.2 35,2 10.1 S,
bl:rmouth 3 A0, 8 234, 4 55.0 25,9 2.2
Tord 53 AR 250, 5 2.5 55,3 125, =

™ i bl
DISSEL
Hoaotd

Opsl L4 1.5 5.5 5.5 502
»R0C0
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TABLE B-7 - Lffect of ambient temperature on carbon mono:iide
emission over staBiIized;pﬁase

CO0, rprams per test

~Yehicle descriotion

Test temperature, »

lodel IManu- 110
year facturer Code 20 50 75 110 w/air
STANDARD ZPRODUCTION
1967 Ford 49 392.4 542.6 354.,9 355.3
Chevrolet 55 453,2 441,53 464.5 455.5
Plymouth 59 585.3 502.7 515.1 683.6
1969 TFord 54 151.9 87.0 126.3 120.4
Chevrolet 57 260, 2 243.0 186.0 185. 5 244.,0
AlIC 58 151.8 156, 8 4.7 171. 7
Mercury 62 50,7 71.5 100.5 129.4 154.5
1970 Chrysler 55 110.9 120. 145.6 288.3 398.2
Oldsmobile 60 228,0 174. 6 164.6 163.9 212.4
1971 PFord 50 165.7 150.6 47,53 75.4
Chevrolet 51 9.5 64,7 66,2 125.1 171.7
Chevrolet 52 213.3 166, 157. 2 288,2 242, 6
Buick 61 78.0 97. 8 110. 3 230, 1 253.9
Dodge 63 97.2 72,8 711 147.4 227.0
1972 TFord 59 400,8 563.8 481.3 503,6
Ford 41 263,8 181.3 284.4 339.9
Chevrolet 42 180.4 214 .2 363.6 472.0
1974 Ford 45 52.8 43,5 209.0
PROTOTYPE
Ford 45 2.8 3.5 2.8 4.9 8.0
Chevrolet 46 o7 5 .5 o7 1.1
Plymouth 48 2.8 2,2 2.4 4,2 23.1
Ford 556 12.2 16.4 12.9 20.6 79.9
DIESEL
Opel 44 6.4 5.6 5.8 4,2
PROCO
Tord a7 .7 .5 .9 .6
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Oxides of nitrogen emissions

Duplicate test emissions averaged for 20°, 50°, 75°, 110°, and
110° F with air for each of 26 vehicles and at each test phase
of the 1975 CVS Federal test driving cycle.

Table B-9 --weighted composite
B-10-- cold transient phase
B-11--stabilized phase
B-12--hot transient phase

B-11



m:3LY B=9 - _ifect of ambieant temperature on nitro
erigsion over 1975 CVS_composite

>

cen otide

.—:T’—-

N0z, ~rans aile
vahicle da2scription egt temperature,
slodel 7110 , 11
Nasto iy ceturer Code 20 50 75 110 L ;;;

ST0DA 0D PRODUCT IO

1367 Toxd e £, 05 7321 5,78 5,75
Chevroiet 57 5.08 4,45 5.32 2.93
Zlrymouth 59 5.92 J.52 2.5 2405

1969 Ford 54 10.12 8.92 3,¢0 3.57
Chevrolet 57 7.064 5.53 5.55 5455 5.25
u&” 53 S.54 T.23 7.59 .72

noury 52 15 .04 10.., Se 3 J. 1 1.0

1970 Crzysler 55 2.90  S.31 7.44  5.42 5,82
Cidsmobile &9 4,25 4,52 5e 56 5455 5. 3%

1971 TFord 50 7.07 3.25 T.14 7.50
Chevrolet 51 65.64 5.72 5.00 5.C7 5. 54
Chevrolet 52 C.d .00 Ted1 5.351 11.14
Buici S 6.17 5.82 5.50 46035 .93
Dodge 53 2.07 50 5.55 5.52 5.72

1972 TFPord 59 4,54 4,45 3.29 £.75

1275 kazda B 2,01 1.28 e 57 1,73
Volvo 40 S T4 2,9 5.20 4,81
Tord 41 5.88 2,05 2,10 2.5
Chevroletd 42 2.28 1.59 142 1. 54

1574 TFord L5 3.37 2,54 3.03

220TOTY P2
Ford .75 2,70 2.25 2.22 2.35

. 03 5- 25 ). 10 ;. 5’-'- ’1-. 22
4,59 2,63 2,54 2,44
1

3 1.55 1.35 .20 1. 11

Chevrolet
Plymouth
Joxd

LG - N
U o

A

>

54 0D

==\ N
.

q]g

DI .AIJ-J

2-..0C0
Pod 57 1.37  1.25  1.05  1.07
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TABLE B-10- Effect of ambient tempera

emission over cold

ture on nitrogen oxide
.%ransient<phase

NOx, grams per test

Venicle description

est temperature, &

fodel Hanu- : 110
vear facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 TFord 49 14 .67 18.95 25,10 31.26
Chevrolet 53 21.13 20.14 17.67 14 .48
Plymouth 59 11.09 9.49 T.73 9.94
1962 Ford 54 23.34 23.99 28,66 30.69
Chevrolet 57 29 095 23013 21.22 27 063 30047
AMC 58 23,26 23.52 ° 26.35 51.47
Mercury 62 29.54 51.90 27.75 5717 50,12
1970 Chrysler 55 31.36 31.43 26,94 19.91 25.57
Oldsmobile 60 19.04 18.12 13.97 17.16 235 .32
1271 Ford 50 17 .40 21.79 24,22 31.94
Chevrolet 51 20.32 21.72 19.77 20,62 24.52
Chevrolet 52 19.18 27.24 30.31 25.68 36,46
Buick 61 26.71 25.85 27.235 25,02 31.55
Dodge 65  27.79 24.81 19,01 24.12  23.45
1972 TFord 59 14,04 16.69 17.15 21.11
1975 Mazda 58 9.83 5. 54 2,58 T.16
Volvo 40 16.78 14 .27 13.52 19.95
Ford 41 12,66 8,68 8.96 9.56
Chevrolet 42 7.01 6.58 6.72 6. 16
1974 Ford 45 7.93 8. 38 10.99
PROTOTYPE
Ford 43 6.64 8.45 7.65 T.42 9,05
Chevrolet 46 13.24 12.46 11.54 11.26 12.68
Plymouth 48 22,63 19.35 8.67 10.36 12.13
Ford _56 8.75 9.59 10.24 %.29 8.74
DI®SEL
Opel 44 7.46 7.57 6.48 6.73 .
PROCO
Ford 47 6.75 6.19 4.98 4.71
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T.B81LEB-12 .- Effect of ambient temperature on nitrogen oxide
emission over ﬁo? transient phase

NOx, grams per iest

vehicle description

est temperature, F

[Todel Tenu- 110
vear facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1957 TFord 49 34,39 36.65 33.70 27.41
Chevrolet 53 22,05 18.10 15.36 12.21
Plymouth 59 24 ,96 15.35 15.11 9.44
1969 TFord 54 43,36 38.08 51.66 30.74
Chevrolet 51 34,29 27.50 24.54 22 .80 26.89
Mercury 62 55.03 49.32 39.95 39.33 46.74
1970 Chrysler 55 42,52 39.11 28.95 19.89 25.14
Oldsmobile 60 18.79 19.04 14.83 15.69 21.47
1971 TFord 50 35.153 36 .49 28.60 30.52
Chevrolet 51 29,37 25.43 20.48 21.86 25.64
Chevrolet 52 40,22 57,01 20.22 2%, 81 38 .31
Bui ck 61 29.34 27.37 25.39 22.45 26.39
1972 Ford 39 22,06 19.42 15.57 19.24
Volvo 40 14,94 11.74 12,96 16.96
Ford 41 16 .04 8. 40 8.16 9.03
Chevrolet 42 9.40 5.88 4,78 4,25
1974 TFord 45 14.96 8.93 9.90
PROTOTYPE
| Ford 43  10.74 9.81  7.45 5.95  8.66
Chevrolet 46 13.19 12.90 11.80 13.62 16.52
DPlymouth 48 14,72 15.89 12,35 9.08 8.68
Tord 56 5.98 5.98 4,77 4.11 4,15
DIZSEL
Opel 44 6.78 6.44 5.72 6.25
PROCO
Ford 47 5.19 4,71 4,24 4,47
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Total aldehyde emissions

Duplicate test emissions averaged for 20°, 50°, 75°, 110°, and .110° F
with air for each of 26 vehicles and at each test phase of the 1975
CVS Federal test driving cycle,

Table .B-13 -

~ weighted composite .
B-14 -- cold transient phase
B-15 -- stabilized phase

B-16 -- hot transient phase

B-16



TABLE B-13.- Effect of ambient temperature on aldehyde
emission over composite

RCHO, grams per mile

Vehicle description est temperature, F —
rlode Manu- 110
year facturer Code 20 50 75 110 v/air
STANDARD PRODUCTION

1967 TFord 49 .20 .18 .16 .14

Chevrolet 53
Plymouth 59
1969 Ford 54 . 32 .29 .25 .30
Chevrolet 57
AMC 58 .26 .21 .23 .20
Mercury 62 .29 .24 .19 .17 .19
1970 Chrysler 55 :
Oldsmobile 60
1971 TFord 50
Chevrolet 51
Chevrolet 52 17 .15 .15 .13 .15
Bui ck 61 .13 .15 .14 .09 .13
Dodge 65 .
1972 TFord 39
1973 Mazda 38 .15 . 06 .06 .09
Volvo 40
Ford 41
Chevrolet 42
1974 TFord 45
PROTOTYPE
Ford 43 .04 .05 .06 .03 .01
Chevrolet 46 .03 .03 .03 .02
Plymouth 48 .06 .05 .03 .02 .01
Ford 56 .01 .01 .00 .01 .00
DIESEL
Opel 44 .05 .04 .05 .05
PROCO
Ford 47 .04 .03 .01 .01
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TABLE B-14. - Effect of ambient temperature on aldehyde
emission OVer cold transient phase

RCH0, grams per test —

Vehicle description Test temperature, F
Hodel Manu- 110

sear facturer Code 20 50 75 110 w/air

STANDARD PRODUCTION

1967 TFord 49 .83 .67 .62 .53
Chevrolet 53
Plymouth 59

1269 Ford 54 .82 .70 .13 95
Chevrolet 57
AMC 58 .97 " LT3 .68 13
Mercury 62 .96 .12 .61 .66 .76
1970 Chrysler 55
Oldsmobile 60
1971 TFord 50
Chevrolet 51
Chevrolet 52 .82 .52 .48 .45 . 54
Buick 61 .46 .57 . 37 .36 .3
Dodge 63
1972 Tord 59
Volvo 40
Ford 41
Chevrolet 42
1974 Ford 45
PROTOTYPE
Ford 43 .22 .19 .16 .15 .06
Chevrolet 46 .22 .18 .20 .25
Plymouth 48 51 «J3 24 .15 .13
Ford 56 .12 .07 .03 .07 .04
DIESEL
Opel 44 .38 .16 .19 .18
PROCO
Ford 47 . 36 .35 .14 .12
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TABLE g-15.- Bffect of - ambient temperature on aldehyde
emission Oover s¥a5i1i2e3<pﬁase

RCHO, grams per test.
Vehicle description Test temperature, F
Model Manu- 110
vear facturer Code 20 50 75 110 vifair
STANDARD PRODUC TION
1967 Ford 49 .83 .71 .64 .60
Chevrolet 53
Plymouth 59
1969 Ford 54 1.44 1.25 1.09 1.34
Chevrolet 57
AMC 58 1.04 .86 1.00 .85
Mercury 62 1.27 1,02 .79 .70 .79
1970 Chrysler 25
Oldsmobile 60
1971 Ford 50
Chevrolet 51
Chevrolet 52 .63 .63 .56 .55 .70
Buick 61 .52 .62 .60 . 38 .61
Dodge 63
1972 TFord 39
1973 Mazda 38 « 37 .16 .18 25
Volvo 40
Ford 41
Chevrolet 42
1974 Ford 45
PROTOTYPE
Ford 45 .15 .19 .24 .14 .06
Chevrolet 46 .11 .09 .10 .05
Plymouth 48 .18 .16 .10 .06 .03
Ford 56 .00 .00 .01 .01 .00
DIESEL
Opel 44 .16 .15 .22 .18
PROCO
Ford 47 .06 .04 .01 .01
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TABLE B-16.- Effect of ambient tem¥erature on aldehyde
emlLssion over hot transient phase

RCHO, grams per test

Vehicle description Test temperature, &
Model Manu- 110
vear facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 .55 .60 .59 .45
Chevrolet 53
Plymouth 59
1969 Ford 54 1,06 1.13 .85 .87
Chevrolet 57 '
AMC 58 .82 .72 .74 .58
Mercury 62 .89 .89 .69 .56 .58
1970 Chrysler 55
Oldsmobile 60
1971 Ford 50
Chevrolet 51
Chevrolet 52 .55 .54 .42 .35 .56
Dodge 63
1972 Ford 39
1973 Mazda 38 37 .31 .21 .35
Volvo 40
Ford 41
Chevrolet 42
1974 Ford 45
PROTOTYPE
Ford 43 .11 .16 .19 .08 .04
Chevrolet 46 .10 .09 .08 .04
Plymouth 48 .11 .13 .10 .04 .03
Ford 56 .01 .01 .01 .02 .01
DIESEL
Opel 44 .14 .11 .14 .23
PROCO
Ford 47 .07 .02 .03

.11

B-20



Fuel consumption

Fuel consumption averaged for duplicate tests at test ambients of 20°,
50°, 75°, 110°, and 110° F with air for each of 26 vehicles and each
phase of the 1975 CVS driving cycle.

Table B-17 -~ weighted composite
B-18 -~ cold tranmsient phase
B-19 -~ stabilized phase
B-20 -- hot transient phase .
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TABLE B-17-~ Effect of ambient temperature on fuel
economi over jEZE CES comiosite-

Fuel econo
Venicle descriprion i

Fodel TManu-

miles per gallion

~Test temperature, ¥

1710
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION

1967 Ford 49 10. 4 11.1 11.8 11.9
Chevrolet 55 11.0 12.0 12, 2 12.4
Plymouth 59 10. 7 10.8 11.3 10.9

199 Ford 54 10.7 11.9 12.1 11.2
Chevrolet 57 11.3 11.9 12.4 13. 1 11.5
AMC 58 11.4 12,4 12,7 12,7
Mercury 62 9.1 10.0 11.0 11.3 10.2

1270 Chrysler 55 10. 4 10.9 11.0 11.53 9.7
Oldsmobile 60 9.8 10.4 10.9 11.8 10, 1

1971 Ford 50 9.6 10.0 10. 8 11.5
Chevrolet 51 9.9 10.8 11.2 11.7 10.0
Chevrolet 52 9.7 10.2 11.1 10.8 9.2
Buick 61 8.6 8.9 8.9 Q.4 8.8
Dodge 63 11.2 12. 5 12.6 12.5 10. 9

1972 Ford 39 9.5 10, 5 10.5 9.9

1973 Mazda 38 11.5 11.5 11.7 10.7
Volvo 40 14,0 16,0 16.1 14. 2
Ford 41 9.6 9.5 10.0 9.4
Chevrolet 42 10, 4 1.1 10. 6 9.8

1974 TFord 45 Te3 8.5 8.0

PROTOTYPE
Ford 43 8.2 8.7 9.6 9.8 9.1
Chevrolet 46 9.4 0.7 9.7 10.2 9.5
Plymouth 48 8.7 9.9 10. 6 11.4 10.0
Ford 56 12,0 12.8 13, 2 14.0 12. 2
DIESEL
Opel 44 17. 1 18.6 19. 7 20,1
PROCO
Ford A7 20.4 21.2 20.5

19.3
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TABLE B-18.- Tffect of ambient temperature on fuel
consumed over cold transient phase

Fuel, granms

er test

Vehicle description

est temperature, F

Tiodel Tenu- 110
vear factursr Code 20 50 75 110 w/air
STAITDARD PRODUCTION |
Chevrolet 53 115.3 961. 7 868.4 804,2
Plymouth 58 1337.3 1214.2 1060.1 S94.6
1968 Ford 54 1226.5 974.1 873.5 845.5
Chevrolet 57 11%0.8 985.7 898, 1 770.2 854,9
AMC 58 1268, 6 290.0 871.1 T772.3
lercury 62 1626,2 1234.6 1077.3 867.5 949.6
1970 Chrysler 55 11%.1 1026.8 957.5 880.2 1033.5
Oldsmobile 60 1269.9 1110.9 1015.1 855.6 959.3
1971 TFord 50 1462.9 1312.8 1030.6 850.5
Chevrolet 51 1318.0 1132.8 970.7 854,17 966.0
Chevrolet 52 1466,0 1232,2 935.4 852,5 1006,7
Buick 61 1410.0 124°9.2 1225.4 1058.5 1225.,3
Dodge 65 1104, 4 %45.3 37,0 3821,.8 922.5
1972 Ford 09 1531.2 1005.4 516.0 949.5
1975 HMazda 38 936, 2 8% .2 7739 854.9
Volvo 40 780, 2 616,2 582. 1 633.8
Ford 41 1279.1 1109.9 994.1 1075.2
Chevrolet 42 1255.1 97.0 %31.2 1023.4
1974 TFord 45 1821.0 1245.8 1109.0
PROTOTYPE
Ford 43 1573.9 13538.8 1071.9 1004.5 1110.9
Chevrolet 46 1202. 3 1051.3 1056,3 955.,7 1022.5
Plymouth 48 1548, 2 1074.0 1045.4 934.4 99€.5
Ford 56 1042.3 908.6 789.7 702, 2 764.9
DI ESEL
Opel 44 742.0 621.5 537.8 534.1
PR0CO
Tord 47 556.7 . 479.1 445.,5 440.5
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TABLE B-19.- Lffect of ambient tem
consumed over stabilized pﬁase

nerature on fuel

“Fuel, grams per Iest

Vehicle description

Test temperature, " T

flodel Wenu- 1710
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1957 TFord 49 G58.4 954.2 939.9 978.5
Chevrolet 53 971.5 916.2 916.3 9135.7
Plymouth 59 835.1 963, 4 965.4 1021.1
1969 Ford 54 975.9 893.0 922,6 1056.0
Cheerle't 57 934.8 91308 88300 85204 9760 5
AMC 58 876.4 853,0 864.5 892.7
Mercury 62 1146.0 1065.2 989.5 1014.¢ 1127.7
1970 Chrysler 55 1040.6 1011.9 1023.6 1005.4 1173.2
Oldsmobile 60 1099.6 1065.3 1026.3 972.0 1135,0
1971 Tord 50 1096.1 1057.5 1054.6 1006.4
Chevrolet 51 1095.6 1013.3 1012.1 998.0 1157.7
Chevrolet 52 1046.4 1056.5 10%30.5 1103.,9 1289.1
Bui ck 61 1290. 7 1277.3 1290.4 12438.5 1271.9
Dodge 63 940,8 867.5 872.9 915.4 1042.3
1972 TFord 39 1149.8 1115.8 1115.6 1179.8
1975 Mazda 58 1035. 3 1054.2 1040.2 1136.9
Volvo 40 82901 7%04 744.7 8480 7
Ford 41 1144 .2 1196.4 1161.1 1219.7
Chevrolet 42 1015. S 1007.2 1062.1 1136.1
1974 TFord 45 1443.0 1334,8 1465.0
PROTOTYPS
Ford 43 1274.6 1252.8 1189.7 1160.5 1272.4
Plymouth 48 1308.5 1156.7 1046.4 982.3 1143.1
Ford 56 899,8 866.,2 872.8 834.2 973. 8
DIESEL
Opel 44 612.0 580.1 548.4 544.7
PROCO
Ford ArT 599 . 9 5860 5 5720 7 5850 9
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TABLE p-20. - Effect of ambient temperature on fuel
CONnsumeqd over NOL transient phase

Tuel, grams per test
venicle descripiion est temperature, = -
1odel HManu- 110
vear facturer Code 20 50 75 110 wifair
STANDARD PRODUCTION
1967 TFord 49 770.2 739.0 769.4 770.4
Chevrolet 53 785,53 T47.9 750.1 759.5
Plymouth 59 782.8 799.7 761.2 837.,2
1269 TFord 54 800.2 7T794.9 778.9 &807.4
Chevrolet 57 730.7 747.1 732.0 733.1 855.5
AMC 58 732.8 717.4 720.0 741.7
Mercury 52 831.5 864.6 309.,5 825.3 926.2
1970 Chrysler 55 847.1 818.,2 831.0 834.0 944.0
Oldsmobile 60 8380.0 830.1 826.7 777.5 923.3
1971 TFord 50 814.92 823.0 779.5 808.3
Chevrolet 51 812.4 766.9 782.,7 771.6 908,6
Chevrolet 52 844.6 816.4 816.,2 824.,8 979.1
Buick 61 959.1 943.1 9%8.4 925.0 1042,2
1972 Ford 59 850,17 845.1 843.9 925.4
1973 Mazda 38 693.6 708.1 751.5 803.5
Volvo 40 586.0 541.5 538.8 621.7
Ford 41 870.3 924.5 912,9 966.9
Chevrolet 42 8359, 1 809.0 908.3 992.0
1974 Tord 45 1115.0 1034.3 1109.0
PROTOTYPE
Ford 43 1041.9 1016.4 958.6 951.3 988.2
Chevrolet 46 938.,1 933.0 956.1 893,7 983.9
Plymouth 48 923.7 881.7 847.3 812.0 913.5
Ford 56 702.8 672.7 667.6 643.2 T729.7
DISSEL
Opel 44 521.8 491.0 465.4 474.6
PROCO
Tord 47 4%.5 . 413.5 394.8 433.1
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APPENDIX C (13 pages)

Total, non-methane, and reactive
hydrocarbon emissions by vehicle

Duplicate test emissions averaged for 20°, 50°, 75° 110° and 110° F with
air for each of 12 vehicles and at each phase of the 1975 CVS Federal
test driving cycle.

Total hydrocarbon for -- a. weighted composite
: b. cold transient phase
(Tables C1-4) c. stabilized phase
d. hot transient

Non-methane for -- a, weighted composite
b. cold transient phase
(Tables C5-8) ¢. stabilized phase
d. hot transient phase

Reactive for -- a. weighted composite
b. cold transient phase
(Tables €3-12) c. stabilized -phase
d. hot transient phase
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erature on emissions of

TABLE c-1. Effect of ambient te
total hydrocarbon over ihe %g'E Cgs wei%ie% emi ssions
!Resﬁits are average of duplicate tests

Sesu.us are average 01 duprlcate vesSis

TMotal hydrocarbon, £
ehicle description
Model Manu-

rams per mile

est temperature, F_

110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 11.37 8.47 6.06 5.0
1969 Ford 54 9.26 6.16 6.21 7.10

AMC 58 8.0 6.61 4.85 5.05
1971 Chevrolet 52 7,00 5.05 3.45 4,13 4,56
Buick 61 4,22 4.47 4.97 3.0 4,12
1973 Mazda 38 1/ 6.19 3.02 2.74 3.83
PROTOTYPE
Ford 43 2/ 1.31 .94 53 .58 .52
Chevrolet 46 3/ 1.00 .81 57 .52
Plymouth 48 1.92 1.18 .65 .53 . 60
Ford 56 .84 .41 .22 .36 44
PROCO
Ford 47 «55 .28 .20 .14

NOTE. --Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emissions calculated using CH ratio 1.85

1; Single test for 75 F
2
3/ Single test for 20 F

Single test for 20 F, 50 F, 110 F w/air
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TABLE ¢-2. Effect of ambient temperature on emissions of
tot rocarbon over the co ransien ase
esults are average o uplicate tests

Total hydrocarbon ams per test
Yehicle description Mest femperature. F

anu- 110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 112, 68 65.33 27.49 22.40
1969 TFord 54 67. 12 30.20 23.93 22,29

AMC 58 85.51 49.37 24,20 19.52

Mercury 62 124.40 35,98 27.87 17.55 15,25
1971 Chevrolet 52 68. 86 39.34 13. 65 12.81 16.82

Bui ck 61 26,68 29,55 16.19 10.79 12,61
1973 Mazda 38 1/ 82.90 17.60 12.90 14,62
PROTOTYPE

Ford 43 2/ 18.01 8.7 2,32 2.82 2.15

Chevrolet 46 3/ 14.24 10.33 6.T5 4.55

Plymouth 48 26,32 15,32 7.63 5. 47 3.77

Ford 56 12,99 5.12 2,03 1.57 2.59
PROCO

Ford 47 7.8 3,37 2,07 1.50

NOTE,--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emissions calculated using CH ratio 1.85
1/ Single test for 75 F

2/ Single test for 20 F, 50 F, 110 F w/air

3/ Single test for 20 F

c-3



TABLE c-3. Effect of ambient temperature on emissions of
to TOCArbon over ihe stabilized phase
Results are average o c[uEIicate testsi

Total Nydrocaroon, grams per test
Vehicle description Mest temperature, F
O e ‘.anu- '

110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 26, 43 25, @@ 23,75 23,81
1969 Ford 54 29.43 22,66 25.63 31.25

AMC 58 20.50 18.91 17.09 19,06

Mercury 62 17.26 13.22 15.15 16.28 18. 58
1971 Chevrolet 52 16.80 15. 49 14,46 17.58 18.35

Buick 61 13.97 15,69 20.95 11.90 17.19
1973 Mazda 38 1/ 4.09 6.8 5.22 8. 37
PROTOTYPE

Ford 43 2/ 1.19 .98 1.11 1.21 .93

Chevrolet 46 3/ .81 .99 .M 1.06

Plymouth 48 2.1 1. 46 .89 17 1. 46

Ford 56 .27 «33 .29 . 36 .38
PROCO

Ford a7 .36 e 34 44 17

NOTE, --Reactive hydrocarbon is total hydrocarbon less methane,

ethane, propane, acetylene and benzene
Emissions calculated using CH ratio 1.85

1/ Single test for 75 F

2/ Single test for 20 F, 50 F, 110 F w/air
3/ Single test for 20 F
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TABLE c-4. Effect of ambient temperature on emisgions of
tot rocarbon over e ho ransien se
(%es%%ts are_average og ;up;ica;e ;es;s;

Total

Vehicle descprtioﬁhxgsgg§§2221T§§%E%3£ggrzisge,
ode anu - 110
year  facturer Code 20 50 15 110 w/air
STANDARD PRODUCTION
1967 Ford 49 18. 24 18. 21 18. 10 18.9%4
1963 Ford 54 19.53 18.%8 18.66 21.76
AMC 58 16. 66 16. 59 15.63 18.08
Mercury 62 11.75 10. 51 12. 10 14.20 16, 62
1971 Chevrolet 52 10.70 9.58 9.74 13.84 15,16
Bui ck 61 10.96 9.01 16.40 14.38 14..56
1973 Mazda 38 1/ 11.75 14.% 17.10 24,64
PROTOTYPE
Ford 43 2/ 1.59 4. 11 3.31 3.46 3.58
Chevrolet 46 3/ .96 1.10 1.12 1.50
Plymouth 48 1.77 1.37 1.19 1.49 2.45
Ford 56 .74 .94 .88 2.88 3.25
PROCO
Ford 47 .72 .52 .33 042

NOTE,--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

1/ Single
2/ Single
3/ Single

Emi ssions calculated using CH ratio 1.85

test for 75 F
test for 20 F, 50 P, 110 F w/air
test for 20
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TABLE C-5. Bffect of ambient te
non-methane

mperature on emigsions o
J(5 CVS weighted emissions
S

€S

Non-methane hydrocarbon, grams per mile
Vehicle description Test temperature, F —
Model  Manu- 110
year facturer Code 20 50 75 110 w/air

STANDARD PRODUCTION

1967 Ford 49 10, 20 7. 5.70 5.58
1969 Ford 54 8.76 5.90 5.99 6.85
AMC 58 8.14 6,13 4.61 4.76
Mercury 62 9.31 4,26 4,24 4,04 4,40
1971 Chevrolet 52 6.21 4.46 3.20 3. 80 4,25
Buick 61 5.% 4.17 4.7 3.01 3.78
1973 Mazda 38 1/ 5.97 2,82 2.54 3.47
PROTOTYPE
Ford 43 2/ 1.02 .74 .43 .43 .41
Chevrolet 46 3/ .86 . 68 .48 .40
Plymouth 48 1.60 .94 . 54 «43 .44
Ford 56 .63 .26 .14 .27 « 34
PROCO
Ford 47 .46 .22 .15 .11

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene
Emissions calculated using CH ratio 1.85

1/ Single test for 75 F
2/ Single test for 20 F, 50 F, 110 F w/air
3/ Single test for 20 F
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TABLE c-6. Effect of ambient temperature on emissions of
non-met e rocarbon over e co transien ase
(;esu;f;s are average oi §up;ica%e ;ests;

Non-methane hydrocarbon, %ams per test
Vehicle description est temperature,
ode anu-

110
year _ facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 98.70 57.27 25.50 21.45
1969 Ford 54 61.61 28,05 22,9 21.53

AMC 58 7540 44.13 22.59 18,57

Mercury 62 108.71 31.67 25.20 16.77 14.68
1971 Chevrolet 52 59.14 33.25 12.65 11.85 15.70
1973 Mazda 38 1/ 80.% 16.46 12,13 13,68
PROTOTYPE

Ford 432/ 14.35 6,38 1.76  2.30  1.73

Chevrolet 46 3/ 12.86 9.47 6.29 4.21

Plymouth 48 21.66 12,06 6. 60 4.0 3.30

Ford 56 10,07 3.43 1.38 1.10 1.98
PROCO

Ford 47 7.02 3.04 1.73 1.28

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emissions calculated using CH ratio 1.85
1/ Single test for 75 F

2/ Single test for 20 F, 50 F, 110 F w/air

3/ single test for 20 F
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TABLE c-7. Effect of ambient te

erature on emissions of

non-methane drocarbon over the stab]
es 8 are average o0 uplicate

Aesu ts are average 0i duplicave LeSLs

[1ized phase
Eests)

Non-methane hydrocarbon, grams per test
g ec e ::33 ption Test temperature, F —5—

year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 24.20 23.3% 21.95 22.41
1969 Ford 54 28.43 21.95 24.75 30.25

AMC 58 19.58 18.01 16,37 18.03

Mercury 62 16,62 12.60 14.40 15.44 17.73
1971 Chevrolet 52 15.41 14,06 13.40 16,13 17.10

Bui ck 61 13,0 14.91 20,07 10.74 15.87
1973 Mazda 38 1/ 3.69 6.23 4.67 7.26
PROTOTYPE -

Ford 43 2/ .80 .69 .78 .68 .55

Chevrolet 46 3/ .49 .57 o 41 .59

Plymouth 48 1.78 1.20 .62 44 .87

Ford 56 .10 .14 .11 .14 .13
ZROCO

Ford 47 .14 .14 .24 .11

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emi ssions calculated using CH ratio 1.85

.1/ Single test for 75 F

2/ Single test for 20 F, 50 F, 110 F w/air

/ Single test for 20 F



TABLE c-8. Effect of ambient temperature on emissions of
non-methane drocarbon over e hot transien se
esults are average O up Llcate %esfs!

ams per test

est tempera

Non-methane hydrocarbon, g% P
ehicle description e,
Model Vanu-

0
year __ facturer Code 20 50 15 110 w/air
STANDARD PRODUCTION
1967 Ford 49 17.23 17.29 17.26 17.85
1969 Ford 54 18,96 18,00 18,02 20.82

AMC 58 15.94 15.77 14.9%4 16,93

Mercury 62 11.35 10,11 11,88 13,46  15.77
1971 Chevrolet 52 10.01 8.90 210 12,73 14.10

Bui ck 61 10, 47 8,63 15.78 13.42 13.39
1973 Mazda 38 1/ 10.99 13.74 16,11 22,55
PROTOTYPE

Ford 432/  1.21 376 2.9 2,74  3.09

Chevrolet 46 3/ .1 .80 .80 1.06

Plymouth - 48 1.58 1.21 .99 1.14 1.8

Ford 56 .46 .64 +55 2.45 2.72
PROCO

Ford 47 .54 .37 .18 .28

NOTE,--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene
Emissions calculated using CH ratio 1.85

%/ Single test for 75 F

/ Single test for 20 F, 50 F, 110 F w/air

3/ Single test for 20 F



TABLE c-9. Effect of ambient temp

erature on ern

nissions of
ted emissions

Reactive hydrocarbon, %rams per mile
Vehicle descripiion est temperature, F

Model Menu- 110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 8.51 6.63 4,82 4.77
1969 Ford 54 7.87 5.38 5.20 5.96
AMC 58 6.92 5. 29 3.93 4,06
Mercury 62 7.56 3,65 3.53 .45 3,77
1971 Chevrolet 52 4.99 3. 62 2.62 2.79 3.51
Bui ck 61 3445 3,63 3.98 2.44 3. 11
1973 Mazda 38 1/ 5.44 2.44 2,20 2,91
PROTOTYPE
Ford 43 2/ .90 .63 .38 « 37 . 36
Chevrolet 46 3/ .74 .60 43 .36
Plymouth 48 1.40 .82 4T o 37 «J9
Ford 56 .54 .23 11 o 24 .30
PROCO
Ford 47 .40 .20 .13 .10

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene
Emissions calculated using CH ratio 1.85

/
3/

1/ Single test for 75 F
2/ Single test for 20 F, 50 F, 110 F w/air
Single test for 20 F
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TABLE c-10.Effect of ambient temperature on emissions of _
reactive ocarbon over the cold itransien ase
i%es%%ts are avergge'o; ;up;ica;e ;estsg

mpup——

Reactive hydrocarbon

' ams per test
Vehicle description Tes% £ Tu by
Model Manu-

emperature,

110
year _ facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 78.44 45.9%% 21.12 18,56
1969 Ford 54 52,78 24,60 19.79 18.69

AMC 58 59.8  35. 41 18,78 15.89

Mercury 62 83 16 25.17 20,06 14.40 12,50
1971 Chevrolet 52 44.11 24,17 10.24 9.57 12,81

Buick 61 19.55 21.66 10.87  7.57  8.54
1973 Mazda 38 1/ 73.68 14.21  10.51 11,83
PROTOTYPE

Ford 43 2/ 12,71 4.97 1.50 2.00 1.53

Chevrolet 46 3/ 11.04 8.31 5.73 3.87

Plymouth 48 18.67 10.28 5.76 4.20 2.89

Ford 56 8.75 2,92 1.19 .92 1.68
PROCO

Ford 47 6.03 2,76 1.52 1.16

NOTE, ~--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene
Emissions calculated using CH ratio 1.85

Single test for 75 F

1/
g; Single test for 20 F, 50 F, 110 F w/air
3

Single test for 20 F
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TABILE c-11.Effect of ambient temperature on emissions of
reactive rocarhon over e sta ize ase
es §_are average o uplicate tests

‘Reactive hydrocarbon, égams per test
enicle description est temperature, F

Mode anu- 110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 21. 46 21.05 18. 64 19. 19
1969 Ford 54 26.33 20.34 21.65 26.53
AMC 58 17.86 16,38 14.12 15. %4
Mercury 62 15.09 11.40 12.7%0 13.26 15.29
1971 Chevrolet 52 13. 2 12, 39 11.08 13.35 14.21
Buick 61 12. 15 13.51 17.43 8.61 13.38
1973 Mazda 38 1/ 3.38 5.3 3.93 5.0
PROTOTYPE
Ford 43 2/ .68 .61 .66 .54 .44
Chevrolet 46 3/ .42 .49 % .48
Plymouth 48 1.65 1.09 .55 .39 ST
Ford 56 .08 . 11 .09 .12 .10
0CO
Ford 47 .12 .12 .22 .11

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emi ssions calculated using CH ratio -1.85
1/ Single test for 75 F

2/ Single test for 20 F, 50 F, 110 F w/air

2
3/ Single test for 20 F
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ranslen, pnase

TABLE c-12.Effect of ambient temperature on emissions of
reactive Hzﬁrocarﬁon over the hot % leny ph

Results are average o uplicate tests)

ams per test

Reactive nydrocarbon
Vehicle descripiion Tes% Temperature, F

ode anu- 110
year facturer Code 20 50 75 110 w/air
STANDARD PRODUCTION
1967 Ford 49 15. 14 15, 67 14.78 15.13
1969 TFord 54 17.48 16.48 15.52 17.76

AMC 58 14.45 14,21  12.76  14.22

Mercury 62 10. 21 9.01 9.75 11.33 13, 20
1971 Chevrolet 52 8.63 7.65 736 6.01 11.64

Buick 61 9.3 T7.72 13.57 11.26 10. 97
1975 Mazda 38 1/ 10, 09 12,04 14.15 18. 99
PROTOTYPE

Ford 435 2 1.03 3.54 2.73 2.45 2,82

Chevrolet 46 3/ .63 .72 .69 91

Plymouth 48 1.49 1. 14 .92 1.04 1.60

Ford 56 .40 .58 « 47 2.29 2.51
PROCO

Ford 47 .49 .33 .16 27

NOTE.--Reactive hydrocarbon is total hydrocarbon less methane,
ethane, propane, acetylene and benzene

Emissions calculated using CH ratio 1.85

Single test for 20 F, 50 F, 110 F w/air

%4 Single test for 75 F
3/ Single test for 20 F
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APPENDIX D (4 pages)

Effect of ambient temperature on emissions for
vehicle no. 69, 70, and 71




¢-a

TABLE p-1, - Effect of ambient temperature on emissions 1/

(Vehicle No. 69, 1974 360 CID Plymouth)

Ambient temperature F

00 10 80 90
Emissions, grams/test phase
e . _ _ COLD_TRANSIENT PHASE _ _ _ _ _ _ _ _ _ _
Carbon MoNoXidC. ceececsocccecescs 326, 65 127.87 91, 20 9421
Carbon dioxid€e.eeeesccccsscssse 3289.79 3322.76 3304 .65 5136.92
Hydrocarbon (as CH1.85)ceccccces 18.02 12.00 11.23 5.81
Oxides of nitrogen (as N02) 2/.. 10.82 10.86 10.92 9.73
Total aldehydes (as HCHO)eoeooow.
Fuel used, grams/test phase..... 1217.05 1119.95 1098. 25 1041.50
e —— e __ _STABILIZED PHASE _ _ _ _ _ _ _ _ _ _ _ _
Carbon MONOXid€.sesesesoocooaosse 38, 35 37.776 40,04 55. 15
Carbon dioxXiG€eececscecsescoseses 638,63 3617.27 5632.13 3521.56
Hydrocarbon (as CH1.¢85)cccccccas 6.01 5. 60 5.85 6. 57
Oxides of nitrogen (as N0O2) 2/.. 9.56 9.49 10,01 c.3%4
Total aldehydes (as HCHO).......
Fuel used, grams/test phase..... 1172.15 1164.75 1170.85 1144 .15
s HOT TRANSIENT PHASE  _ _ _ _ _ _ _ _ _ _
Carbon MoNoXid€e.ceesesscscsacss 39.52 44,41 56.53 T6.59 -
Carbon dioxXid€eeseeecsescoscsecses 2930,61 2902, 64 2863,76 2736. 17
Hydrocarbon (as CH1.85)ccecceccs. 6.67 7.23 7.52 8.02
Oxides of nitrogen (as NO2) 2/.. 11.27 10.63 10.85 9.58
Total aldehydes (as HCHO).......
Fuel used, grams/test phase..... 950. 20 944.40 958.40 908,60
Zmissions, grams/mile
L 1975, CVS WEIGHTED EMISSIONS _ _
Carbon MONO0Xide. seecssescscesons 26.8% 15.%0 14,8 8,58~ ~ T T T 7
Carbon dioXid€..ceecssssessccsscs 896.49 893.41 891.40 857.34
Hydrocarbon (2s CH1.85)eeeccccss 2.34 1.98 1.99 1.82
Oxides of nitrogen (as NO2) 2/.. 2.75 2.70 2.72 2.55
Total aldehvdes (as HCHO).......
Fuel economy, mpg (1975 CVS).... 9.38 9.61 9.5h4 9.95

1/ All results are averages of duplicate tests.

170:; corrected to 75 graing water vapor.
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TABLE p-2. - Effect of ambient temperature on emissions 1/
(Vehicle No. 70, 1974 350 CID Chevrolet)

Anmbient temperature F

50 00
Emissions, grams/test phase
_ — _ _ — COLD_TRANSIENT PHASE _ _ _ _ _ _ _ _ _ _
Carbon MONOXide€..seceecceccecesss 308,01 247.35 197,19 187.20
Carbon dioxid€eeccececesscocccocee 23174.95 3205, 05 3203. 11 3155.20
Hydrocarbon (as CH1.85)¢c ceocves 10.35 8. 68 T.23 7.57
Oxides of nitrogen (as NO2) 2/.. 9,38 9,67 8.91 .14
Total aldehydes }as HCHO)eeeooow .74 .55 .63 <53
Fuel used, grams/test phase..... 1164.25 1142.,00 1115. 10 1095. 30
—_ - = — — — STABILIZED PHASE _ _ _ _ _ _ _ _ _ _ _ _
Carbon monoxide.eececceceecsseces 130,15 T123.04 174.49 118,90
Cm‘bon dioxide......... o0 00 0000 0 3670.37 %67. 21 3871.01 3828.61
Hydrocarbon (as CH1.85)cc ccecses 6.05 5.69 5.15 5.40
Oxides of nitrogen (as NO2) 2/.. 6.01 6.43 6.47 6.09
Total aldehydes (as HCHO).e.vooo .75 .60 .76 .73
Fuel used, grams/test phase..... 1228.05 1286, 15 1282. 70 1271.70
——r o — — — - HOT TRANSIENT PHASE _ _ _ _ _ _ _ _ _ _
Carbon MONo0Xide.sececececccccsses 144,22 T38.30 141,57 154013
Cu‘bon dioxide......l........... 2940.58 29%.21 2957.69 2851.85
Hydrocarbon (as CH1.85)ce veocese 5.40 5. 34 5.99 6.32
Oxides of nitrogen (as NO2) 2/.. 7.36 7.%4 6.99 6.46
Total aldehydes (as HCHO)esoeow. .52 .39 .49 .46
Fuel used, grams/test phase..... 1004.15 1019, 60 1008.85 982,00
Emissions, grams/mile _
o 1975 QVS WEIGHTED EMISSIONS _ _ _ _ _ _ _ _
Carbon MONOXide..eoececocreacacss 45.97 47,75 37«33 38 30
Carbon dioxideeeeeecceescscscccces 8% ,90 927.25 924.56 908,12
Hydrocarbon (as CH1.85)cceeccsces 1.81 1.66 1.56 1,63
Oxides of nitrogen (as NO2) 2/.. 1.91 1.97 1.90 1.75
Total aldehydes (as HCHO)....... .18 .14 .17 .16
Fuel economy, mpg (1975 CVS).... 9. 12 8.90 8.98 9.12

1/ A1l results are averages of duplicate tests.
§0:z: corrected to 75 grains water vapor.



TABLE p-3. - Effcct of ambient temperature on emissions 1/

(Vehicle No. 71, 1974 351 CID Ford)

Ambient temperature I

60 {0 - 80 90
Enissions, grams/test phase
- - — - — — _ COLD_TRANSIENT PHASZE _ _ _ _ _ _ _ _ _ _
Carbon MoN0xid€e.eeessceoecocecnses 224,89 148.89 —176.28 97.02
Carbon 4i0%iACeeeeccccessssscess 5292,00 3475. 67 230,08 3237.05
Hydrocarbon (as CH1.85)cceecce.s 12,85 10. 20 9. 68 T7.79
Oxides of nitrogen (as NQ2) 2/.. 12,27 13,50 12.04 L1.77
TO ka»l a.ldehydes }a-u I'ICHO).- oo e
Fuel used, zrams/test phase.e... 1162,15 1179.80 1085. 65 1076.40
e STABILIZED PHASE _ _ _ _ _ _ _ _ _ _ _ _
Carbon monoxide.eeceececscccccscee 76.69 45,46 46,8 48.07
Carbon dio::ide.................. 3751.37 3832 33 )668 19 )680.89
Hydrocarbon (as CH1.85)veececcss 5.44 5,79 5¢ 36 5.62
Oxides of nitrogen (as N0O2) 2/.. 11.30 12.13 11.1% 11.06
T Total aldehydes (as HCHO)ueeove..
Fuel used, grams/test phaseses.. 1211,.30 1236, 60 1185.10 1183.95
____________ HOT_TRANSIENT PHASE _ _ _ _ _ _ _ _ _ _
Carbon MONOXide.eeeeeeceeeeocoos 55.75 59.01 3.63 85.25
Carbon 3ioxidCecsecscecsoscscesss 2958.39 2039 33 2878.06 2955.33
Hydrocarbon (as CH1.85)cececccee 8.84 S.48 9.04 10.22
Oxides of nitrogen (as NO2) 2/.. 12.22 12.51 11.76 12.71
Total aldehydes 5&9 HCHO)v'v'eooo
Tuel used, grams/test phase..... 968. 15 965.45 947.95 983.55
Emissions, grems/mile
o~ _ 1975 CVS WEIGHTZD_EMISSIONS_ _ _ _
Carbon 1M0N0=idC.esecevesccoccssces 23.20 13.08 T.75 18,45~ — — T T T
Carbon AioxideCeeesececsesccescss 915.76 935.64 £93.02 S00.85
Hydxrocarbon (28 CH1.85)c0ececens 2.13 2,08 1,96 1.97
Oxides of nitrogen (as NO2) 2/.. s.14 3.54 3.7 3,12
Total aldehydes (a5 HCHO)ee'o'ww.
Muel economy, mpg (1975 CVS).... 9.28 9.15 9. 53 9.48
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APPENDIX E (29 . pages)

Vehicle temperatures

Temperatures listed at 10 time intervals during the 41 minute
test for air to car coolant, air and air to carburetor. The
temperatures are averages of duplicate tests for each of 25
vehicles tested at 20°, 50°, 75°, and 110° F.
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(Vehicle No. 38, 1973 Mazda)

Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air Air to Air Air to
minutes to Water 0il carburetor to Water 0il carburetor
car car
20° 7 AMBIENT
0 18 21 21 20 20 157 121 102
2 19 31 30 27 22 146 123 119
4 21 67 56 45 24 145 121 105
8.4 22 133 110 82 24 145 124 101
16 24 143 115 108
22.9 24 148 125 118
75° ¥ AMBIENT
0 73 76 75 76 74 174 155 134
2 76 88 91 81 77 171 160 140
4 78 124 121 92 77 170 162 131
8.4 78 164 151 119 77 172 165 128
16 77 169 157 130
22.9 78 171 161 140
110° F AMBIENT
0 106 108 107 107 106 189 175 153
2 108 119 120 109 109 189 184 144
4 110 149 146 117 110 189 187 142
8.4 109 181 177 134 110 191 188 143
16 109 185 181 131 . i
22.9 109 189 187 _143
110° F AMBIENT WITH AIR=CONDITIONER ON
0 105 107 107 105 [~ 105 201 186 160
2 107 121 126 111 110 201 195 150
4 110 155 156 123 111 202 198 144
8.4 109 189 188 135 111 202 198 143
16 111 199 190 139
22.9 109 202 197 148
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TABLE E-2. - Vehicle temperatures during tests

(Velii:le No. 39, 1972 Ford Torino)

Cold start phase temperatures, °F

Hot start phase temperatures, °F

’Fime, Aix . Air to Air . air to
minutes to Water 0il carburetor to Water 0il carburetor
car car
_20° F AMBIENT
0 18 20 20 19 24 192 140 93
2 19 59 20 50 22 172 165 106
4 21 104 55 75 22 172 167 100
8.4 22 146 118 109 26 178 183 94
16 23 165 148 96
22.9 25 176 169 94
75° F AMBIENT
0 74 77 77 77 79 200 171 126
2 75 115 84 91 76 192 194 121
4 76 147 108 106 77 193 199 114
8.4 76 188 159 107 77 195 207 120
16 76 193 192 112
22.9 76 197 200 124
110° F AMBIZNT
0 105 106 105 106 107 227 186 150
2 107 141 112 112 108 201 207 151
4 109 171 134 122 111 199 211 147
8.4 109 198 184 141 110 202 217 150
16 110 199 206 144
22.9 109 204 211 156
L10° ¥ AMBIENT WITH AIR CONDITIONER ON
0 103 108 107 106 190 154
2 108 114 114 109 211 160
4 110 137 127 111 218 153
8.4 110 211 148 111 224 158
16 - 109 216 149
22.9 109 160




TABLE E-3.- Vehicle temperatures during tests

(Vehicle No. 40, 1973 Volvo)

Cold start phase temperatures, "F | Hot start phase temperatures, °F
Time, Air Air to Air Air to
minutes to Water 0il to water 0il
carburetor 1/ carburetor
car =1 car
20° F AMBIENT
0 17 19 20 20 19 177 113 106
2 19 70 20 20 20 162 117 41
4 20 135 22 21 20 170 111 43
8.4 22 173 59 24 23 181 121 50
16 22 172 103 25
22.9 21 179 129 27
75° F AMBIENT
0 72 75 74 73 74 189 153 118
2 74 143 74 76 75 164 156 87
4 76 173 82 76 76 169 162 80
8.4 77 170 118 79 76 170 165 80
16 76 171 147 79
22.9 75 170 163 82
110° F AMBIENT
0 103 110 108 108 103 202 166 149
2 108 164 110 107 106 167 173 116
4 109 180 118 109 109 172 183 111
8.4 109 174 158 111 108 174 186 111
16 109 175 177 111
22.9 108 173 190 117
110° F AMBIENT WITH AIR-CONDITIONER ON
0 102 109 108 105 180 162
2 108 111 108 109 188 121
4 110 120 109 110 193 116
8.4 109 154 113 109 197 114
16 110 183 112
22.9 109 203 115

1/ From air filter into intake manifold.
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TABLE E~4.- Vehicle temperatures during tests

(Vehicle No. 41, 1973 Ford LTD)

Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air Air to Air Air to
minutes to Water 0il to Water 0il
carburetor carburetor
car car

20° F AMBIENT
0 16 20 20 20 22 197 132 94
2 19 70 21 41 21 183 176 96
4 21 133 47 64 22 185 182 89
8.4 24 184 145 90 25 186 190 98
16 24 184 176 99
22.9 24 184 179 99

75° F AMBIENT
0 74 77 75 77 75 . 204 167 122
2 75 131 79 97 74 189 194 104
4 76 175 114 99 77 191 198 99
8.4 77 190 172 928 77 191 204 96
16 77 190 193 96
22.9 77 194 194 103

110° F AMBIENT
0 104 113 108 108 105 215 186 150
2 108 158 114 108 107 205 207 135
4 110 191 146 111 108 205 211 127
8.4 111 196 160 126 110 207 217 129
16 110 199 206 124
22.9 109 206 208 135

110° F AMBIENT WITH AIR-CONDITIONER ON

0 105 109 109 109 105 229 186 150
2 106 135 118 110 108 208 212 136
4 109 162 148 116 110 209 216 129
8.4 110 202 190 126 110 213 225 129
16 109 203 211 126
22.9 109 210 216 132
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TABLE E-5.- Vehicle temperatures during tests

(vehicle No. 42, 1973 Chevrolet Laguna)

Cold start phase temperatures, °F Hot start phase temperatures, °F

Time, Air Air to Air Air to
minutes to Water 0il to Water 0il
carburetor carburetor
car car
20° F AMBIENT
0 16 21 20 20 151 89
2 19 22 40 20 165 92
4 21 54 78 22 169 97
8.4 22 91 104 24 185 89
16 23 158 100
22.9 23 176 90
75° F AMBIENT
0 73 76 76 75 75 212 179 124
2 76 101 78 102 76 190 190 119
4 77 140 97 105 75 185 193 107
8.4 77 178 158 105 76 179 203 116
16 76 178 185 108
22.9 - 75 185 196 115
110° F AMBIENT
0 104 109 107 107 107 217 193 147
2 105 131 113 111 109 195 200 148
4 109 165 128 116 111 195 205 144
8.4 109 191 180 140 110 193 214 148
16 109 191 198 142
22,9 108 193 206 146
110° F AMBIENT WITH AIR-CONDITIONER ON
0 109 109 107 103 195 151
2 107 114 112 108 201 151
4 110 129 121 111 206 149
8.4 110 182 145 111 217 151
16 109 201 145
22.9 109 208 151
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TABLE E~6.- Vehicle temperatures during tests

(Vehicle No. 43, 1973 Ford LTD Catalyst Equipped)

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Time, Air R Air .
minutes to Water 0il Air to to Water 0il Alr to
carburetor carburetor
car car
20°F AMBIENT
0 17 20 20 19 20 205 152 106
2 20 56 22 29 22 188 169 76
4 21 118 52 42 25 187 182 66
8.4 24 186 139 65 27 190 186 74
16 26 187 165 65 '
22,9 27 192 182 79 .
50°F AMBIENT
0 49 51 50 50 49 214 159 122
2 51 95 55 63 48 188 183 100
4 52 153 93 70 50 190 188 96
8.4 51 191 158 83 49 193 199 96
16 50 190 174 86
22.9 50 194 187 94 _
75° F AMBIENT
0 73 76 73 77 75 214 168 140
2 75 105 76 87 73 188 186 125
4 77 142 99 97 75 189 192 112
8.4 76 183 152 100 76 193 198 120
16 76 188 181 121
22,9 75 195 190 130
110° F AMBIENT
0 105 108 107 113 109 222 184 180
2 105 115 109 114 108 205 201 171
4 109 152 122 120 111 195 201 166
8.4 110 189 168 153 112 200 213 171
16 111 197 198 154
22.9 110 200 205 168
110° F AMBIENT WITH AIR~CONDITIONER ON
0 106 108 107 114 108 226 190 213
2 109 139 114 124 110 205 206 224 |
4 112 174 136 148 111 202 214 226 3
8.4 110 199 180 191 111 204 218 230 '
16 111 199 204 215
22.9 111 205 210 225
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TABLE E-7.- Vehicle temperatures during tests

(Vehicle No. 44, 1973 Opel Diesel)

Cold start phase temperatures, °F Hot start phase temperatures, 'F
Time, Air . Air .
minutes to Water 0il cal:llafn::-:;or—-4 to Water 0il caﬁﬁzr;zor
car car
20° F AMBIENT
0 17 21 20 19 16 105 113 72
2 18 26 26 20 18 80 134 30
4 20 53 48 21 20 88 136 25
8.4 20 87 109 25 21 92 146 26
16 20 77 137 2%
22.9 18 87 143 27
50° ¥ AMBIENT
0 45 51 52 52 48 144 130 92
2 48 61 61 49 50 114 151 61
4 50 92 82 52 51 120 154 56
8.4 52 106 133 55 51 117 165 57
16 50 108 151 54
22.9 51 130 150 57
75° F AMBIENT
0 70 79 76 83 73 170 143 145
2 72 83 87 100 75 141 163 135
4 75 105 104 110 75 133 166 130
8.4 76 139 148 120 76 142 173 133
16 75 124 163 125
22.9 75 131 169 135
110° F AMBIENT
0 107 107 105 119 107 182 166 178
2 110 115 115 127 111 161 179 200
4 110 150 132 150 110 166 183 203
B.4 110 158 167 183 110 165 190 215
16 110 152 180 197
22.9 111 159 185 212

1/ From air filter into intake manifold,
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TABLE E-8.- Vehicle temperatures during tests

(Vehicle No. 45, 1974 Ford LID)

Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air Air to Air Air t
minutes to Water 0il carburetor to Water 0il car;Erezor
car car
20° P AMBIENT
0 17 21 20 20 22 220 157 86
2 19 84 20 35 20 194 195 94
4 20 152 54 40 22 195 202 104
8.4 24 194 145 120 25 198 210 99
16 25 196 198 88
22.9 25 195 207 94
75° F'AMBIENT
0 77 79 77 76 72 225 181 120
2 77 136 85 93 76 197 206 117
4 78 190 119 107 76 196 211 105
8.4 78 186 186 103 77 200 220 102
16 75 197 210 98
22.9 75 201 215 118
110° F AMBIENT
0 107 109 107 109 105 243 198 159
2 106 155 116 109 109 210 221 139
4 110 199 144 114 111 209 228 133
8.4 110 205 201 129 112 213 236 137
16 110 205 220 129
22.9 110 211 136

226



01-4d

TABLE E-9.~ Vehicle temperatures during tests

(Vehicle No. 46, 1973 Chevrolet Catalyst Equipped)

Cold start phase temperatures, °F

Hot start phase

temperatures, °F

Time, Air . Air .
minutes to Water 0il ca‘:;lrxrzzor to Water 0il ca:;zrf::or
car - car
20° F AMBIENT
0 19 23 23 20 24 212 151 89
2 21 48 25 32 25 191 161 83
4 22 114 36 50 30 193 167 77
8.4 25 189 116 70 30 195 179 74
16 28 191 155 70
22.9 30 193 175 80
50° F AMBIENT
0 48 51 50 50 52 219 164 108
2 49 78 51 65 50 194 175 99
4 51 129 65 78 51 196 189 95
8.4 51 185 128 91 52 199 197 97
16 52 194 169 88
22.9 52 198 189 100 :
75° F AMBIENT
Y 82 79 81 78 75 220 183 122
2 79 106 83 92 74 197 185 108
4 75 165 99 93 76 198 198 103
8.4 79 197 160 103 77 200 207 106
16 75 197 185 100
22.9 75 200 200 106
110° F AMBIENT
0 107 106 106 107 230 195
2 110 131 109 109 200 200
4 110 176 125 111 201 209
8.4 111 201 180 111 203 216
16 111 201 198
22,9 111 202 208
10° F AMBIENT WITH AIR-CONDITIONER ON
0 108 108 108 108 110 231 197 146
2 110 135 111 109 110 207 202 142
4 109 180 129 113 110 203 210 130
8.4 110 202 185 118 111 204 219 132
16 111 202 203 125
22.9 112 206 212 129
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TABLE E-10. = vehicle temperatures during tests

(Vehicle No., 48, 1973 Chrysler Plymouth Sattelite)

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Time into Air ) ALr
Rpase, to Water 0il Air to to Water 0il Alr to
minutes carburetor carburetor
car car
20° F AMBIENT
0 18 25 23 23 19 207 132 100
2 19 61 24 38 19 184 142 77
4 21 112 36 55 24 190 145 82
8.4 24 182 87 78 19 189 157 89
16 27 186 133 86
22,9 27 187 157 83 .
50° F AMBIE
0 48 50 48 49 48 212 153 118
2 49 79 50 59 49 188 157 99
4 53 128 60 71 50 190 158 87
8.4 51 188 108 81 51 196 167 89
16 " 52 191 147 85
22,9 49 192 165 94
75° F AMBIENT
0 73 78 77 76 74 212 162 145
2 73 111 80 79 76 192 167 121
4 75 159 91 81 76 194 169 110
8.4 77 194 139 103 77 199 181 117
16 76 194 163 108
22,9 77 197 176 118
110° F AMBIENT
0 109 107 107 109 108 202 203 161
2 109 122 124 111 110 195 195 150
4 109 149 151 117 111 197 196 148
8.4 110 182 184 144 113 206 205 154
16 111 194 194 142
22.9 112 201 201 152
110° F AMBIENT WITH AIR-CONDITIONER ON
0 109 108 108 107 111 237 192 176
2 111 138 111 111 111 217 199 163
4 111 182 124 123 111 215 201 159
8.4 111 ' 209 169 149 112 222 210 165
16 112 ! 214 194 153
22,9 111 l 220 204 162
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TABLE E-11. = Vehicle temperatures during tests

(Vehicle No. 49, 1967 Ford Galaxie-500)

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

phase, Air . Air to Air , Air to
minutes to Water 0il carburetor to Water 0il carburetor
car car
20° F AMBIENT
0 17 24 22 21 18 178 150 71
2 18 58 24 23 18 175 179 73
4 21 118 37 30 21 177 183 58
8.4 22 183 138 47 24 182 203 65
16 23 177 183 52
22,9 24 173 189 61
' 50° F AMBIENT
0 50 50 50 50 50 187 161 91
2 50 80 50 52 49 181 179 87
4 52 103 76 62 52 182 191 78
8.4 51 182 159 77 51 190 211 83
16 52 182 193 77
22.9 52 185 200 82
75° F _AMBIENT
0 80 80 79 78 77 197 174 112
2 80 114 80 80 77 187 197 115
4 77 145 109 82 75 185 200 106
8.4 75 193 176 108 76 199 221 112
16 75 190 205 109
22.9 76 193 211 107
110° F AMBIENT
0 108 108 108 108 T10 212 193 145
2 110 112 109 111 109 202 215 148
4 109 142 121 114 111 203 222 142
8.4 111 201 193 138 111 212 234 145
16 111 203 219 141
22.9 111 207 225 148
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TABLE E-12. =~

Vehicle temperatures during tests

(Vehicle No. 50, 1971 Ford Galaxie-500)

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Air Air
phase, to Water 0il Air to to Water 0il Air to
minutes carburetor carburetor
car car
20° F AMBIENT .
0 16 22 20 19 22 208 139 86
2 16 62 20 27 20 190 162 79
4 18 114 22 39 22 191 172 74
8.4 21 191 108 56 25 188 182 82
16 23 190 156 74
22.9 25 188 173 86
50° F AMBIENT
0 49 49 49 49 51 211 149 108
2 51 90 49 58 50 191 174 103
4 .52 ‘139 71 68 49 193 187 101
8.4 51 190 141 92 50 195 196 106
16 50 192 175 103 '
22.9 50 ~ 192 188 113
75° F AMBIENT
0 73 76 75 74 74 219 167 127
2 76 112 75 83 75 190 190 123
4 77 161 100 92 74 193 196 115
8.4 78 192 159 117 76 196 206 119
16 75 192 . 188 112
22,9 77 195 198 120
110° F AMBIENT
0 106 108 106 106 113 229 186 154
2 109 140 109 114 112 201 207 151
4 111 178 126 124 111 198 213 148
8.4 110 198 179 140 112 216 225 150
16 111 198 202 144
22.9 112 204 212 151
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TABLE

E-l3 .

Vehicle temperatures during tests

{Vehicle No. 51, 1971 Chevrolet Impala)

Cold start ph

ase temperatures, °F

Hot start phase temperatures, °F

Time into AL ALir
phase, . Air to . Air to
minutes to Water 0il carburetor to Water 0il carburetor
car car
) 20° F AMBIENT
0 17 21 20 21 210 143
2 18 68 23 19 193 140
4 20 126 36 21 197 141
8.4 21 190 87 25 200 153
16 23 192 126
22.9 23 191 155
50° F AMBIENT
0 49 49 49 50 53 217 154 110
2 50 92 51 84 53 195 158 123
4 51 148 65 119 49 199 157 126
8.4 50 195 114 133 49 202 170 116
16 50 196 146 119
22.9 51 200 168 106
75° F AMBIENT
0 72 72 70 72 73 220 158 123
2 71 111 73 93 74 199 164 127
4 75 177 84 118 72 203 168 127
8.4 77 200 137 127 74 202 184 128
16 74 200 163 133
22.9 74 199 169 132
110° F AMBIENT
0 107 107 107 106 112 228 186 146
2 109 121 108 117 112 200 189 147
4 110 - 162 115 136 111 202 189 136
8.4 110 200 157 138 111 210 202 144
16 111 204 184 140
22.9 110 208 195 141
110° F AMBIENT WITH AIR-CONDITIONER ON
0 106 108 107 106 113 231 187 149
2 111 115 107 117 113 205 193 145
4 110 181 117 137 110 205 191 141
8.4 111 205 162 143 110 215 207 145
16 111 205 192 135
22.9 111 212 201 144
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TABLE E-14. -

Vehicle temperatures during tests

(Vehicle No. 52, 1971 Chevrolet Impala)

. . Cold start phase temperatures, °F Hot start phase temperatures, °F
Time into Air ] Air Aj
phase, to Water 0il Air to to Water 0il ;r to ]
minutes car carburetor car carburetor
— 20° F AMBIENT
0 17 21 21 20 24 203 156 81
2 17 63 21 33 22 192 177 - 88
4 20 122 40 57 23 . 202 176 98
8.4 23 197 106 92 20 200 | 193 114
16 23 198 163 105
22.9 24 201 185 110
50° F AMBIENT
0 49 50 50 50 51 213 168 98
2 50 94 51 55 48 193 189 93
4 52 132 78 107 50 204 193 97
8.4 53 202 136 95 50 204 202 95
16 50 202 183 93
22.9 51 202 196 91
75° F AMBIENT
0 72 79 77 76 76 221 185 119
2 71 115 78 85 76 199 201 102
4 73 155 96 99 75 206 199 104
8.4 76 201 162 98 75 207 211 105
16 76 202 193 97
22.9 75 207 206 101
110° F AMBIENT
0 107 106 106 108 109 228 201 144
2 109 109 106 109 110 206 212 144
4 111 184 114 110 111 207 214 131
8.4 110 208 175 125 111 217 229 133
16 110 207 210 125
22.9 111 213 219 132
110° F AMBIENT WITH AIR-CONDITIONER ON
0 109 109° 109 109 109 236 212 150
2 110 114 108 112 110 214 221 151
4 110 178 118 115 110 216 224 137
8.4 112 211 185 133 111 222 238 138
16 111 216 220 129
22.9 111 216 228 141
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TABLE E-15. =

Vehicle temperatures during tests

(Vehicle No. 53, 1967 Chevrolet Impala)

Time into A'rCold start phase temperatures, °F AirHot start phase temperatures, °F
phase, L , Air to . Air to
minutes to Water 0il carburetor to Water 0il carburetor

car car
20° F AMBIENT
0 17 19 18 78
2 20 21 19 72
4 20 24 21 55
8.4 21 32 24 63
16 23 48
22,9 24 60
50° ¥ AMBIENT
0 49 53 53 52 53 199 141 110
2 51 88 54 53 51 182 136 104
4 52 136 57 54 51 188 131 79
8.4 51 195 87 79 51 191 150 90
16 50 191 120 82
22.9 50 192 139 89
75° F AMBIENT
0 73 80 77 76 74 203 153 113
2 75 86 77 77 73 195 147 100
4 75 140 79 77 75 192 146 107
8.4 75 193 110 108 74 194 163 110
16 76 190 141 104
22.9 74 193 154 110
110° F AMBIENT
0 105 106 106 106 106 213 174 154
2 106 119 106 108 108 192 174 156
4 109 156 109 110 109 194 172 138
8.4 108 195 147 139 109 204 186 141
16 110 194 166 137
22,9 110 200 178 144
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TABLE E~16. =

Vehicle temperatures during tests

(Vehicle No. 54, 1969 Ford Galaxie-500)

Time into : Cold start phase temperatures, °F : Hot start phase temperatures, °F
phase Air Air to Air Air to
s ’ to Water 0il to Water 0il

minutes carburetor carburetor
car car
20° F AMBIENT
0 19 23 21 20 20 190 141 82
2 19 46 22 25 19 182 172 87
4 18 106 42 42 22 186 187 84
8.4 21 176 141 85 26 187 203 103
16 24 183 183 96
22.9 24 183 192 102
50° F AMBIENT
0 48 51 49 49 49 204 156 101
2 50 59 50 58 49 184 191 102
4 51 143 63 78 50 186 197 91
8.4 51 184 151 112 50 191 210 92
16 52 188 193 85
22.9 51 190 202 96
75° F AMBIENT
0 72 80 76 75 75 209 164 116
2 73 84 77 81 14 190 193 118
4 76 154 96 92 76 189 202 109
8.4 75 192 164 110 76 199 217 111
16 75 191 201 104
22.9 75 197 210 112
110° F AMBIENT
0 105 108 104 105 110 220 186 148
2 106 118 106 114 110 202 214 151
4 109 188 120 123 108 202 218 143
8.4 110 202 190 136 110 206 229 143
16 109 200 219 136
22.9 110 205 225 145
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TABLE E-17.

(Vehicle No. 55, 1970 Chrysler Newport)

Vehicle temperatures during tests

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

phase, | ALr , Air to Aix , Air to
minutes to Water 0il carburetor to Water 0il carburetor
car car
20° F AMBIENT
0 18 23 22 20 23 172 124 90
2 18 67 22 42 23 146 133 60
4 20 118 22 48 23 148 137 54
8.4 23 138 82 61 26 158 150 66
16 24 140 128 46
22.9 25 147 139 64
50° F AMBIENT
0 49 52 51 51 53 196 146 115
2 49 96 52 72 54 165 158 82
4 52 137 62 66 50 164 163 77
8.4 52 158 124 75 50 174 172 84
16 53 163 150 72
22.9 52 172 164 83
75° F AMBIENT
0 73 79 78 76 75 214 166 136
2 73 119 79 78 77 183 178 113
4 75 148 94 85 77 181 183 104
8.4 76 173 146 100 78 190 193 105
16 76 179 171 96
22,9 76 187 185 108
110° F AMBIENT
0 106 109 107 107 106 221 188 164
2 107 138 110 111 110 203 201 145
4 109 165 124 115 111 200 207 135
8.4 109 194 169 128 112 208 211 142
16 110 199 196 130
22.9 110 207 207 148
110° F AMBIENT WITH AIR-CONDITIONER ON
0 108 107 107 108 110 233 197 170
2 110 138 108 112 110 210 211 140
4 110 169 124 123 111 211 215 137
8.4 111 203 174 140 111 222 226 143
16 112 208 206 131
22,9 111 218 215 156
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TABLE E-18. =

(Vehicle No. 56, 1974 Ford Pinto Station Wagon, with catalyst)

Vehicle temperatures during tests

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Air . Air R
ppase, to Water 0il Air to to Water 0il Air to
minutes carburetor carburetor

car car

20° F AMBIENT
0 19 21 20 20 20 160 129 89
2 18 21 21 33 21 147 122 89
4 21 38 29 64 23 135 127 73
8.4 24 119 90 108 26 132 139 84
16 25 127 115 92
22,9 24 132 131 85
50° F AMBIENT
0 50 52 50 51 50 166 147 112
2 51 52 52 62 52 158 147 93
4 52 67 62 78 52 145 150 96
8.4 53 118 116 95 52 140 159 101
16 52 134 135 92
22.9 52 139 150 95
75° F AMBIENT
0 71 75 74 73 73 167 158 147
2 75 75 76 90 75 163 141 145
4 76 83 87 108 76 153 164 129
8.4 76 125 137 125 76 148 172 148
16 75 141 154 137
22,9 74 146 165 134
110° F AMBIENT
0 110 108 107 109 109 183 179 154
2 110 109 108 110 111 183 182 141
4 112 116 120 113 111 176 187 130
8.4 112 153 163 126 112 173 194 132
16 111 166 180 128
22.9 111 170 188 134
110° F AMBIENT WITH AIR-CONDITIONER ON
0 108 109 108 109 108 188 182 159
2 110 110 110 110 110 187 147 148
4 111 117 124 115 111 181 152 135
8.4 112 151 165 134 112 179 152 140
16 112 171 167 137
22.9 111 176 159 143
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TABLE E-19 .

~ Vehicle temperatures during tests

(Vehicle No, 57, 1969 Chevrolet Malibu)

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Air . Air .
pﬁase, to Water 0il Air to to Water 0il Adr to
minutes carburetor carburetor

car car

20° F AMBIENT
0 18 22 71 : 20 19 192 122 81
2 20 61 23 34 19 184 119 75
4 20 116 30 56 23 191 115 78
8.4 22 192 76 79 26 188 130 93
16 24 185 105 84
22,9 25 191 126 88
50° F AMBIENT
0 47 52 51 50 48 200 144 100
2 50 85 54 61 50 189 143 101
4 51 137 61 81 51 194 140 104
8.4 50 189 106 107 50 193 154 101
16 51 189 128 99
22,9 50 193 146 96
75° F AMBIENT
0 72 76 75 74 73 208 158 119
2 75 97 77 84 75 187 155 109
4 76 150 85 103 75 188 152 110
8.4 76 181 130 110 75 185 167 115
16 76 180 144 109
22,9 75 184 159 112
110° F~ AMBIENT
0 108 107 108 109 110 178 179 145
2 110 111 110 118 111 177 177 140
4 111 119 118 122 111 176 176 133
8.4 111 157 158 129 112 188 187 136
16 111 171 169 130
22,9 112 180 178 135
110° F AMBIENT WITH AIR-CONDITIONER ON
0 108 108 108 107 109 222 181 150
2 109 127 110 116 110 203 180 144
4 109 171 121 121 110 204 182 139
8.4 111 202 162 135 112 207 200 142
L6 111 203 174 136
22,9 111 209 184 142
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TAgLE E-20. - Vehicle temperatures during tests

(Vehicle No. 58, 1969 Rambler Ambassador)

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Time into |—po= ) Air )
pﬁase, to Water 0il Air to to Water 0il Air to
minutes carburetor carburetor

car car
20° F AMBIENT
0 18 23 22 21 20 200 148 78
2 19 61 22 25 22 188 171 79
4 21 110 52 36 24 187 179 72
8.4 23 185 125 58 26 191 192 78
16 25 186 169 73
22.9 26 184 184 81
50° F AMBIENT
0 50 49 49 51 52 207 161 101
2 48 82 54 55 52 186 185 100
4 52 130 76 64 52 189 190 97
8.4 .53 188 141 85 50 194 200 103
16 53 187 182 100
22.9 52 193 190 107
75° F AMBIENT
0 72 72 72 73 76 215 175 115
2 77 106 78 78 76 192 194 113
4 76 156 100 88 76 195 199 107
8.4 76 192 163 111 76 198 208 108
16 76 191 194 104
22.9 76 197 199 106
110° F AMBIENT
0 109 108 108 108 111 223 191 147
2 111 141 112 110 110 201 208 146
4 111 178 132 120 111 203 213 140
8.4 112 202 191 131 112 206 222 139
16 111 202 211 133
22.9 111 206 216 140
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TABLE E-21. =

Vehicle temperatures during tests

(Vehicle No. 59, 1967 Plymouth Fury III)

Time into

Cold start phase temperatures, °F

Hot start phase temperatures, °F

h Alr Air t Air Air to
phase, to Water 0il ° to Water 0il
minutes carburetor carburetor
car car
20° F AMBIENT
0 18 22 20 24 19 192 132 88
2 20 56 21 22 21 178 137 66
4 22 93 24 23 23 178 137 54
8.4 24 177 80 30 26 182 152 59
16 25 182 127 48
22.9 26 185 145 56
50° F AMBIENT
0 49 50 49 50 49 200 150 110
2 51 84 50 53 50 183 156 93
4 51 129 59 54 51 182 156 86
8.4 52 180 108 69 51 185 165 88
16 52 181 145 81
22,9 52 185 162 90
75° F AMBIENT
0 75 74 74 75 74 203 161 130
2 77 106 75 78 75 180 167 122
4 77 150 84 79 75 182 167 111
8.4 76 183 132 100 75 186 176 114
16 77 183 161 106
22.9 77 186 173 114
110° F AMBIENT
0 108 109 109 108 109 215 180 155
2 110 140 111 110 110 191 185 151
4 110 180 121 114 110 190 186 145
8.4 110 192 163 138 110 197 198 145
16 110 190 183 141
22.9 111 196 190 147
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TABLE E=~22. -

Vehicle temperatures during tests

(Vehicle Na 60, 1970 Oldsmobile Cutlass)

Cold start phase temperatures, °F

Hot start phase temperatures, °F

Time into Alr ' Air -
ppase, to Water 0il Air to to Water 0il Air to
minutes carburetor carburetor

car car
20° F AMBIENT
0 16 22 21 19 20 188 120 81
2 18 71 22 38 21 166 125 85
4 19 118 32 60 23 169 129 89
8.4 22 163 81 g0 26 175 138 103
16 24 165 113 85
22.9 24 171 128 99
50° F AMBIENT
0 48 49 49 49 51 202 140 102
2 50 94 51 67 50 178 147 106
4 52 140 63 87 51 178 149 108
8.4 52 176 108 107 51 184 154 109
16 52 179 138 103
22,9 50 187 152 110
75° F AMBIENT
0 72 74 75 73 75 208 156 121
2 74 117 76 89 75 183 163 121
4 76 154 88 106 76 184 164 115
8.4 76 184 130 113 75 188 169 120
16 76 186 155 111
22.9 76 192 167 120
110° F AMBIENT
0 106 108 108 107 112 220 177 149
2 110 147 111 113 110 195 182 152
4 110 174 121 121 110 196 186 147
8.4 111 198 158 138 110 200 192 146
16 111 193 178 141
22,9 110 199 185 148
110° AMBIENT WITH AIR~-CONDITIONER ON
0 107 108 108 109 110 229 184 156
2 110 148 111 115 110 208 191 159
4 111 178 121 126 110 207 194 156
8.4 111 203 162 147 111 210 199 156
16 111 200 184 151
22.9 110 209 192 160




TABLE E-23. =

Vehicle temperatures during tests

(Vehicle No, 61, 1971 Buick Electra)

Time into AirCOId start phase temperatures, °F AirHot start phase temperatures, °F
hase
mpinute,s to Water 0il- ca:;Zr«tazor to Water ol ca:li)ﬁr::or
car car
20° F AMBIENT
0 18 22 21 21 20 218 141 96
2 19 80 22 42 20 181 135 107
4 21 155 30 67 24 186 130 99
8.4 24 188 89 98 27 192 143 102
i6 26 185 121 102
22.9 25 189 143 113
50° F AMBIENT
0 49 -49 49 49 57 223 155 113
2 51 99 50 68 52 189 153 120
4 51 169 58 90 52 190 149 116
8.4 51 189 111 113 51 194 159 121
16 50 189 137 116
22.9 49 198 157 119
75° F AMBIENT
0 72 76 75 75 75 230 172 132
2 75 128 76 92 75 192 166 135
4 76 172 85 110 76 192 166 123
8.4 76 197 135 120 76 196 172 124
16 76 192 154 117
22.9 76 200 172 132
75° F AMBIENT WITH AIR-CONDITIONER ON
0 75 76 77 75 83 234 176 141
2 76 128 77 106 75 205 173 141
4 77 180 85 107 75 202 175 132
8.4 77 198 137 123 75 207 184 138
16 77 194 160 126
22.9 75 210 177 141
11C0° F AMBIENT
0 107 109 108 108 112 242 193 161
2 110 161 110 115 110 214 191 160
4 109 194 121 121 110 213 191 154
8.4 110 207 164 147 110 219 203 157
16 111 209 181 147
22.9 111 219 195 157
110° F AMBIENT WITH AIR-CONDITIONER ON
0 106 108 107 107 110 244 198 164
2 110 162 110 124 110 223 196 166
4 111 199 125 130 110 223 198 164
8.4 110 218 169 161 110 230 210 168
16 110 216 187 158
22.9 110 222 202 170
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TABLE E-~24. - .Vehicle temperatures during tests

(Vehicle No. 62, 1969 Mercury Monterey)

. . Cold start phase temperatures, °F Hot start phase temperatures, °F
Time into Alir g ] Air ]
p.hase, to Water 0il A:;r t: to Water 0il caA‘:;rr::or
minutes car car lIII'E or car rou
20° F AMBIENT .
0 17 21 19 19 21 203 129 96
2 18 59 24 31 20 190 180 86
4 19 114 56 43 29 190 188 83
8.4 21 188 130 66 26 196 200 1A
16 23 190 171 76
22.9 24 192 190 99
50° F AMBIENT
0 50 51 51 51 52 208 141 115
2 53 86 60 59 52 192 188 111
4 54 133 90 73 52 195 195 112
8.4 52 192 151 98 51 198 208 123,
16 50 194 182 108
22,9 50 197 194 117
75° ¥ AMBIENT
0 72 74 73 73 74 211 155 132
2 74 107 86 82 75 192 194 134
4 75 154 109 93 73 196 200 132
8.4 74 195 159 126 74 200 210 143
16 75 195 189 132
22.9 74 200 200 140°
110° F AMBIENT
0 ~109 107 106 109 111 217 173 161
2 109 139 117 115 110 195 205 162
4 111 180 136 130 109 197 211 164
8.4 110 200 184 166 110 204 222 173
16 111 196 205 165
22,9 112 -201 210 171
110° F AMBIENT WITH AIR-CONDITIONER ON
0 106 107 106 107. 108 220 176 163
2 109 139 120 121 110 201 210 168
4 110 186 140 138 109 202 217 173
8.4 110 201 184 173 110 208 227 182
16 110 198 208 172
22.9 110 204 216 179




TABLE E=25, =~ Vehicle temperatures during tests

(Vehicle No. 63, 1971 Dod.ge Coronet station wagon)

Time into A'rCold start phase temperatures, °F - Hot start phase temperatures, °F
phase, y : Air to * : Air to
minutes to Water 0i1 carburetor to Water 0il carburetor

car car
20° F AMBIENT
0 17 22 22 20 21 201 169 106
2 19 66 26 45 21 183 176 100
4 20 122 60 73 23 185 185 101
8.4 22 185 140 105 25 185 197 104

16 23 182 179 108

22.9 23 186 188 111

50° F AMBIENT
0 51 51 51 52 52 207 178 131
2 51 89 56 71 53 186 186 119
4 54 140 87 95 53 186 192 119
8.4 52 186 155 122 51 186 203 130

16 51 183 187 119

22,9 51 190 193 132

75° F AMBIENT
0 72 75 75 72 75 212 200 141
2 76 109 80 95 74 187 196 124
4 76 156 102 110 74 190 200 124
8.4 75 188 167 128 75 192 209 125

16 75 187 195 138

22,9 75 192 203 126

75° F AMBIENT WITH AIR-CONDITIONER ON
0 73 73 74 ’ 76 212 190
2 74 112 79 76 190 197
4 76 159 103 76 193 203
8.4 75 191 170 75 196 214

16 76 189 198

22.9 76 192 207

110° F AMBIENT
0 107 108 108 110 217 202
2 109 141 114 109 197 208
4 110 182 135 110 196 213
8.4 111 199 187 110 202 222

16 110 195 210

22.9 111 199 215
110° F AMBIENT WITH AIR-CONDITIONER ON

0 108 109 109 108 107 220 206 166
2 109 141 112 125 110 200 212 155
4 110 182 138 127 110 204 217 146
8.4 110 201 191 146 110 206 227 148
16 111 198 214 143

22.9 110 205 219 156
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TABLE E~26. » Vehicle temperatures during tests

(Vehicle No. 69, 1974 Plymouth Fury III)

] Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air . Air
minutes to Water 0il Air to to Water 0il Air to
. carburetor carburetor
car car
60° F AMBIENT
0 59 63 62 62 ~ 60 219 199 127
2 60 110 88 94 61 193 202 20
4 60 164 120 88 _ 61 196 208 84
8.4 61 194 181 86 63 200 217 97
16 61 195 206 81 )
22,9 61 200 212 84 ‘
: : 70° F AMBIENT
0 68 70 70 70 69 222 201 135
2 69 121 94 102 ’ 71 194 205 104
4 71 173 127 98 71 197 211 . 89
8.4 71 196 185 89 71 201 218 93
16 70 196 208 88 -
22,9 : 71 202 213 100
_ 80° F _AMBIENT
0 76 79 79 79 79 223 204 141
2 81 127 101 101 81 194 207 111
4 80 179 134 93 81 199 213 101
8.4 81 198 188 97 ' 81 205 220 108
16 80 - 198 211 95 '
22.9. 82 202 217 108
. 90° F AMBIENT ]
0 91 90 91 91 89 224 206 146
2 91 134 110 94 ' 921 197 209 - 112
4 92 189 144 96 - 90 1 201 213 112
8.4 93 200 192 114 92 206 219 122
16 90 199 213 104 :
22,9 91 203 216 123
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TABLE E-27. - Vehicle temperatures during tests

(Vehicle No. 70, 1974 Chevrolet Chevelle)

Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air . Air .
minutes to Water 0il Air to to Water 0il Air to
carburetor carburetor
car car
60° F AMBIENT
0 58 62 62 61 60 222 174 118
2 61 83 65 76 60 193 177 104
4 61 130 84 91 61 200 182 97
8.4 63 19¢ 155 101 61 203 206 106
16 61 199 178 96
22.9 62 196 194 107
70° F AMBIENT
0 69 70 71 70 70 223 179 124
2 71 92 75 82 70 195 182 112
4 70 139 90 96 71 202 188 106
8.4 71 200 159 104 : 71 201 201 113
16 72 200 182 105
22,9 72 201 198 112
80° F AMBIENT .
0 76 79 79 78 79 223 182 133
-2 80 | 100 . 83 92 80 197 184 118
4 81 139 98 98 80 199 189 109
8.4 81 202 168 111 80 202 202 118
16 81 - 200 186 111
22.9 81 202 199 118
90° F _AMBIENT
0 91 90 90 92 88 225 187 140
2 91 109 94 99 90 197 190 131
4 92 146 109 103 90 202 194 120
8.4 91 202 176 119 91 202 208 125
16 90 201 191 119
22,9 91 203 204 129
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TABLE E-28. - Vehicle temperatures during tests

(Vehicle No. 71, 1974 Ford Torino)

Cold start phase temperatures, °F Hot start phase temperatures, °F
Time, Air Air to Air Air to
minutes to Water 0il to Water 0il
carburetor carburetor
car car
60° F AMBIENT
0 58 62 61 61 59 227 154 126
2 60 110 61 91 60 192 146 108
4 60 167 70 102 60 194 144 104
8.4 61 196 116 111 61 197 157 112
16 60 195 133 107
22.9 59 195 151 112
70° F AMBIENT
0 70 72 71 73 70 222 159 137
2 69 115 71 104 73 195 155 120
4 71 178 81 109 72 194 152 113
8.4 71 196 127 117 71 197 160 118
16 71 196 142 115
22.9 72 195 159 121
80° F AMBIENT
0 80 81 81 81 82 230 162 141
2 81 124 83 107 81 195 160 128
4 82 182 91 105 81 198 156 119
8.4 81 197 133 123 81 200 166 127
16 81 197 149 122
22,9 81 198 164 129
90° F AMBIENT
0 90 91 91 2 90 231 166 145
2 90 137 91 108 91 195 164 134
4 90 186 98 114 90 198 165 130
8.4 91 197 141 130 90 200 174 135
16 91 199 156 131
22.9 92 199 169 136




APPENDIX F (30 pages)

Time distribution rate of HC and CO emissions

Time distribution rate of HC and CO emissions for five time
intervals of the 7.5 mile cold start driving cycle, a calculated
7.5 mile hot start trip and a 7.5 mile weighted composite trip.
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TABLE F-1. -Time distribution of emission rate during 1975 CVS test

( Vehicle No.38, 1973 Mazda Rotary )

CO, relative emission rate, HC, relative emission rate,
pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 1710
seconds minutes 20 75 110 w/air 20 50 75 110 w/air
_ COLD_START (COLD_TRANSLENT_AND_STABILIZED PHASE)_
137 2.28 20,2 10.2 6.9 4,6 33,2 18.9 14.5 11.7
343 3.43 6.6 7.5 8.0 7.2 4.5 5.4 6.9 6.3
505 2.70 5.4 6.5 6.5 6.2 1.5 4.4 5.3 5.7
935 T.17 1.0 2.1 2.1 2.4 e3 1.5 . 1.9 2.1
1372 T.28 1.2 2.5 3.4 4.2 13 2.1 2.1 2.9
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COID_START) _
137 2.28 10.9 7.9 7.3 6.4 12.4 12,5 16.7 13.3
343 3.43 8.7 6.6 8.9 7.2 7.7 6.1 6.6 8.0
505 2,70 8.1 10.2 T.2 8.2 T3 Te7 5.9 6.3
935 Te 17 1.5 2,0 1.8 1.9 1.7 1.7 1.5 1.5
1372 7.28 1.8 2.4 2.9 3.4 1.9 2.4 1.7 2.0
. 1975_CVS_COMPOSITE (43% OF_COID START PLUS_57% OF HOT START)_

137 2,28 15.8 8.9 1.1 5.7 29.2 15.5 15.9 12.7
343 3.43 7.6 7.0 8.5 7.2 5.1 5.8 6.7 7.4

- 505 2.70 6.7 8.7 6.9 7.4 2.6 6.2 5.7 6.1
935 T.17 1.3 2.0 1.9 2.1 .6 1.6 1.6 1.7
1372 T.28 1.5 2.4 3.0 3.7 .6 2.3 1.9 2.3

17/ Defined as equal to 100 times the mass emission rate in the time interval

divided by the total mass emitted in the entire test segment.
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TABLE F-2. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.39, 1972 351-CID Ford )

CO, relative emission rate, HC, relative emission rate,

~pct per minute 1/ pct per minute

Elapsed Time Ambient test temperature, iy

test time, interval, 110 110

seconds minutes 20 50 75 110 w/air 20 50 75 110  w/air

_ COID_START (COLD_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 15.9 9.7 3.5 3.4 19.8 11.6 6.3 7.1
343 3.43 7.5 5.0 4.7 4.7 6.6 6.1 5.5 6.9
505 2.70 2.7 4.0 4.3 4.0 2.7 4,2 4.6 1.3
935 T.17 1.9 3.2 4.0 4.0 1.8 2.9 3.8 4.0
1372 7. 28 2.3 3.7 4.9 5.0 1.6 2.8 3.7 3.8
_ HOT START (HOT TRANSIENT PLUS STABITIZED PHASE OF COLD_START) _
137 2.28 4.0 4.5 5.9 5.8 5.2 4.8 7.5 9.3
343 3.43 4.6 4.9 5.0 5.2 5.6 T.3 6.5 5.5
505 2.70 4.8 4.4 4.9 5.1 4.8 4.8 5.5 4.8
935 T.17 3.9 4.0 3.5 3.4 4.1 3.6 3.2 3.3
1372 7. 28 4.7 4-5 4-3 4.2 3-7 304 3.1 3.2
_ 1975_CVS_COMPOSITE_(43% OF_COID START PLUS_57% OF HOT START)_

137 2.28 11.2 7.0 4.9 4.9 14.4 8.1 7.0 8.5
343 3.43 6.3 4.9 4.9 5.0 6.2 6.7 6.1 6.0
505 2.70 3.6 4,2 4,6 4.7 3.5 4.5 5.1 3.4
935 Te.17 2.7 3.6 3.7 3.6 2.7 3.3 3.4 3.6
1372 7. 28 3.3 4.1 4,6 4.5 2.4 3.1 3.4 3.4

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided oy the total mass emitted in the entire test segment.



-4

TABLE F-3. - Time distribution of emission rate during 1975 CVE test

( Vehicle No.40, 1973 121 CID Volvo w/FI )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Dlapsed Time Ambient test temperature, F
test time, interval, 110 110
seconds “minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2,28 16.5 1.0 3.3 4.0 12.1 8.6 6.2
343 3.43 4.5 5.5 4.2 4.2 4.6 5.0 4.7
505 2.70 2.7 5.6 5.7 6.0 4.6 5.8 6.3
935 T.17 2.4 2.6 36 2 3.2 3.0 S 23
1372 7.28 2,7 3.1 5.4 5.2 3.1 3.5 4.0

HOT START (HOT TRANSIENT PLUS STABILIZED PHAS F COLD START

=
@]

1357 2,28 3¢5 3.9 4.5 5.8 4.6 5.8 4.6
545 3.43 5.0 6.3 4.4 4.7 4.8 4.5 5.0
505 2.70 4.7 6.1 5.9 6.9 5.5 6.4 6.1
935 717 4.0 3.3 3.0 2.7 3¢9 3.6 3.6
1372 7.28 4.5 4,0 5.1 4.4 4.1 3.9 4.1

1975_CVS_COMPOSITE (43% OF COID START PLUS 57% OF HOT START)

137 2,28 10.7 T.4 4.0 5.1 8.3 Te1 5.6
45 5.43 4.7 5.9 4.3 4.5 4.7 4.7 5.0
505 2.70 4.1 5.9 5.8 6.6 5.1 6.1 6.5
9% 7,17 3.1 3.0 3.1 2.9 S04 3.4 3.4
1372 7.28 3.5 3.6 5.2 4.7 3.6 3.7 3.9

W W VU1~
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1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F=4.- Time distribution of emission rate during 1975 CVS test
( Vehicle No.41,1973 351-C CID Ford )
CO, relative emission rate, HC, relative emission rate,
pct per minute 1/ pct per minute
-Elapsed Time Ambient test temperature, F
test time, interval, T10 1710
seconds minutes 20 75 110 w/air 20 75 . 110 w/air
_ COLD_START (COLD_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 15.5 9¢3 4.9 6.1 21.8 10.9 5.9, 8.2
343 3.43 6.3 7.7 6.0 5.6 5.8 5.8 5.8 5.4
505 2.70 3.9 4.3 4.1 3.6 2,6 4.0 4.5 4.2
935 7.17 2.1 2,8 3,5 3.6 1.7 . 3.1 3.7. 3.6
1372 7.28 2.3 .2.8 4.4 4.3 1.5 3.0 3.8 3.5
HOT START (HOT TRANSIENT PLUS STABILIZED_PHASE OF COLD_START) _
137 2,28 3.8 4,6 6.8 6.3 4.7 5.2 6.8 1T.2
343 3.43 4,6 5.1 5.0 5.4 5.6 5.2 6.1 5.4
505 2,70 4.5 4.4 5.1 5.4 4.7 4.6 5.4 4.9
9% T.17 4,2 4.1 3.3 3.3 4.2 4.0 3.3 3.6
1372 7.28 4.5 4,2 4.1 4.0 3.8 4.0 3.5 3.5
_ 1975_CVS_COMPOSITE_(43% OF COID START PIUS_57% OF HOT START)_
137 2,28 10.8 To1 6.0 6.2 15.8 8.0 6.4 7.6
343 3.43 5.7 6.5 5.4 5.5 5.7 5.5 6.0 5.4
505 2,70 4.1 4.4 4.7 4.7 3.4 4.3 5.0 4.6
935 T.17 3.0 3.4 3.4 3.4 2,6 3.6 3.5 3.6
1372 7‘028 3'2 305 402 4.1 203 305 3.6 3.5

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F =5. =Time distribution of emission rate during 1975 CVS test

( Vehicle No.42, 1973 350 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Elapsed Time Ambient test temperaturc, i
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

1357 2.28 12.1 9.4 4.3 3.8 19,0 11.2 8.9
243 3.43 13.0 8.8 7.5 7.6 .6 0.4 5.9
505 2,70 5.0 4.6 5,7 6,2 2,6 4.0 4.9
955 7.17 1.5 2.6 3.5 3.5 1.8 2.9 3¢ 3
1372 ‘ 7-28 1.2 204 3.3 3.2 1-4' 208 301
_ HOT START (HOT_TRANSIENT PLUS STABILIZED PHASE OF COID START) _
137 2.28 4.4 4.0 6.2 6.4 6.4 4,8 8.7
545 3443 9.0 .7 T.2  T.3 6.4 6.4 6,0
505 2.70 6.1 6.8 6.1 6.1 3,0 T.F k.2
75 717 563 J¢3 562 Je 2 D9 3.7 5.3
1372 7.28 2.6 J5.1 3.0 2.9 5.0 3.5 3.0
_ 1915_CVS_COMPOSILE_(437% OF_COLD START PLUS_S57% OF HOT START)_
157 2,28 9.2 6.7 5.5 5.3 14.2 7.9 8.8
343 3.43 11.4 8.2 Te3 745 T.1 6.4 6.0
505 2.70 4.2 5!7 6.0 6.1 3.5 4‘09 500
! 935 7.17 2.2 2.9 3-3 303 2.6 3-3 503
1357 T.28 1.7 2.8 5.1 3.0 2.0 3.2 5. 1

WA OV
L]
S a0

Lo 1oV
¢« * o @
Sy

WUl OV
L ] L ] [ ]
S AmBNa

1/ Defined as equal to 100 times the mass emiscion rate in the vime interval
divided by the total mass emitted in the entire test segment.
y &
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TABLE F-6. = Time distribution of emission rate during 1975 CVS test

( Vehicle No.43, 1973 400 CID Ford w/Catalyst )

CO, relative emission rate, HC, relative emission rate,
_pct per minute 1/ pct per minute
Elapsed Time - Ambient test temperature, F
test time, interval, 110 110
seconds minutes 20: 50 75 110 w/air 20 50 75 110 wv/air
_ COLD_START (COLD TRANSIENT AND_STABILIZED PHASE)_
137 2.28 19.9 19.4 23.9 20.1 15.3 25.0 17.4 13.1 15.1 20.7
343 3.43 15.5 15.4 7.3 10,0 11.7 9.2 12.1 .7.3 6.5 4.8
505 2.70 3 .7 5.2 3.9 4.7 2.0 2.5 4.8 4.9 2.6
935 7.17 .0_ .1 04 06 08 04 08 203 200 2.0
1372 7.28 .0 .1 .5 o7 .9 .4 . .8 2.2 2.1 2,0
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2.28 , 12.0 12.3 11.5 18.1 16.2 8.7 18,0 16.4 17.0 17.9
343 3.43 1.7 1.7 14.9 10.1 10.8 6.7 T.1 8.1 6.9 6.8
505 2.70 6.3 5.7 4.3 6.1 4,6 5:4 5.3 3.6 4.4 4.2
935 To17 1.0 1.1 o7 .5 .9 2.9 1.4 1.8 1.7 1.7
1372 7.28 1.1 1.2 .8 .5 1.0 3.0 1.4 1.7 1.8 1.7
_ 1975_CVS_COMPOSITE_(43% OF COID START PLUS_57% OF HOT START)_
137 2.28 19.6 . 18.8 18.5 18.8 15.8 22.4 17.7 15.2 16.2 19.0
343 3.43 15.4 15.1 10.7 10.1 11.2 8.8 9.9 7.8 6.7 6.0
505 2.70 .5 1.1 4.8 5.3 4,6 2.5 3.7 4.0 4.6 3.6
935 7017 01 02 05 05 08 0-8 1.1 2.0 1.9 1.8
1372 7.28 o1 .2 .6 .6 /1.0 .8 1.1 1.9 1.9 1.8

~ 1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.



TABLE F-7. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.44, 1973 128 CID Opel Diesel )

CO, relative emission rate, HC, relative emission rate,

: pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 110
seconds minutes 20 50 75 110 _w/air 20 50 75 110 _w/air
_ OOLD_START_(COLD_TRANSIENT_AND_STABILIZED PHASE)_
137 2,28 8.6 6.4 5.8 5.7 17.8 13.8 7.8 8.6
343 3.43 8.8 5.9 6,3 7.5 12.0 7.9 6,7 10.5
505 2,70 5.3 5.4 5.1 6.2 2.0 4.7 4.7 5.6
935 Te17 2.3 3.3 3.4 3.1 .9 2.0 3.1 2.0
1372 7.28 2,6 3.7 3.7 3.1 8 2.0 3.4 2.0
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2,28 - 4.8 4.8 4.7 5.0 4.8 4.9 4.1 4.8
343 5.43 6.0 5.8 5.7 7.5 9.0 6.1 5.5 13.8
505 2,70 5.2 5.3 4.9 5.7 6.2 5.0 4.6 6.4
935 T.17 3,6 3,6 3.7 3¢3 3.1 3.7 3.9 1.7
1372 T.28 4.0 4.0 4.1 3¢ 3 2,7 3.8 4.3 1.7
_ 1975_CVS_COMPOSITE (43% OF_COID START PTUS_57% OF HOT START)_
137 2,28 6.8 5.5 5.2 53 14.1 10.1 .9 6.3
543 5.43 7.5 5.9 6.0 7.5 M1.2 7.2 6,1 12,6
505 2,70 5.2 5.3 5.0 5,9 3.3 4.8 4.7 6.1
935 T.17 2,9 3.5 3.6 3. 2 1.5 2.7 3¢5 1,8
1372 7.28 - 3.2 5.8 3.9 3. 2 1.3 2.7 5.8 1.8

1/ Defined as equai To 100 times LThe Mass emission Tate in The Time intezval
divided by the total mass emitted in the entire test segment,
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TABLE F-8. -~ Time distribution of emission rate during 1975 CVS test

( Vehicle No.45, 1974 351-C CID Ford )

CO, relative emission rate, HC, relative emission rate,

pet per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 710 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2.28 20.7 17.9 7.0 31.6 14.3 8.0

343 3.43 13.4 9.6 7.4 5.7 2.7 5.3

505 2.70 1.0 3.3 4.4 1.9 3.3 4.1

935 Te17 e3 1.2 2.9 .2. 2.€ 7.3

1772 7.28 .2 1.1 3.5 2 2.9 3.9
HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START

137 2,28 3.9 7.0 9.6 5.0 5.7 7.3
343 3.43 8.7 9.6 7.4 5.6 5.8 5.6
505 2.70 4.3 6.1 6.0 4,3 4.9 4.7
935 Te17 3.9 2.5 2.3 4.0 3.5 3.3
1372 7.28 3.0 2.3 2.7 4.0 4.0 3.8

137 2,28 19.1 13.6 8.7 29.8 10.1 7.6
343 3.43 12.9 9.6 7.4 5.7 5.7 5.5
505 2,70 1.4 4.4 5.4 2,0 4.1 4.5
935 7017 o1 1.7 2.5 .5 3.0 3.3
1372 71.28 .5 1.6 3.0 ) 3.4 3.9

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-9. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.46, 1973 350 CID Chevrolet w/Catalyst )

p—

CO, relative emission rate, HC, relative emission rate,
pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 - 110
seconds minutes 20 50 15 110 _w/air 20 50 75 110 w/air
_ COID_START_(COLD_TRANSIENT AND STABILIZED PHASE)_
137 2.28 39.4 36,0 25.6 13.4 12,3 37.6 32,2 30.5 24.8 28.1
343 3.43 2.4 3.8 8.4 13.1 12.6 2.2 3.7 4.3 4.8 3.8
505 2.70 .6 1.6 4,3 6.7 8.5 «5 1.9 2.3 3.0 1.4
935 T.17 .0 .0 .1 .4 -4 o4 6 o7 1.3 1.3
1372 7.28 - .0 .0 .1 .5 .4 .3 .6 .6 1.3 1.3
HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2.28 10.2 12.5 11.8 12.4 9.6 10.7 10.5 12,0 13.0 13.1
343 3.43 12.5 13.0 13.6 14.2 16,8 6.0 5.5 6.5 6.0 T.2
505 2.70 8.6 8.0 8.3 6.8 6.4 5.0 3.6 4.3 5.1 3.3
935 T.17 .7 ] e3> «3 .2 5.9 3.4 2.9 2.8 2.4
1372 7.28 .8 .4 .3 .3 .2 2.6 3.2 2.4 2.9 2,6
1975_CVS_COMPOSITE_(43% OF COID START PLUS_57% OF HOT START)_
137 2.28 38,5 33.9 21.5 12,8 10.4 .2 27.9 26,0 20.4 22.0
243 3.43 2.7 4.6 10.0 13.8 15.5 o7 4.1 4.8 5.2 5.2
505 2,70 .8 2.1 5.5 6.7 7.0 .8 2.2 2.8 3.0 2.2
935 T.17 .0 .1 .1 ] «D .9 1.2 1.3 1.9 1.7
1372 7.28 .0 .1 .2 .4 .3 .6 1.1 1.0 1.9 1.9

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided b»y the total mass emitted in the entire test segment.
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TABLE F-10.~ Time distribution of emission rate during 1975 CVS test

( Vehicle No.47, PROCO Capri w/Catalyst )

CO, relative emission rate, HC, relative emission rate,

' pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 1710
seconds minutes 20 . 50 75 110 w/air 20 50 75 110 w/air
_ COID_START_(COLD_TRANSIENT_AND_STABILIZED PHASE)_
137 2,28 37.1 30,8 28,1 28.0 30.4 25.6 30.6 28.5
343 3.43 2.2 4.6 4.4 4.0 5.9 8.5 3.3 5.4
505 2,70 2.0 3.0 4.6 3.4 2.2 1.2 e5 2.3
935 7. 17 o1 .4 .6 .8 .3 .6 1.5 .7
1372 7.28 .2 .4 e5 1.0 .3 .6 .9 o7
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2,28 6.6 6.2 3.6 4.7 7.6 8.6 5.2 9.9
343 3.43 8.0 9.6 4.1 5.6 8.2 8.4 5.6 8.4
505 2,70 7.8 5.0 4.3 5.8 7.9 4.5 4.3 7.3
935 T.17 2.3 2,6 4.9 3.4 2.4 2.8 4.9 2.0
1372 7. 28 2.7 2,9 4,3 4.1 2,2 2.7 5.0 2.0
_ 1975_CVS_COMPOSITE_(43% OF_COID START PLUS_57% OF HOT START)_
137 2.28 34.8 26.8 24.6 22.5 27.0 21.6 23,2 22.6
343 3.43 2.7 5.4 4.4 4.4 6.3 8.5 4.0 6.4
505 2.70 2.5 3.3 4.5 4.0 5.0 2.0 1.6 3.9
935 7.17 30T 1.2 1.4 6 1.1 2.5 1.1
1372 7.28 o4 .8 1.1 1.7 .6 1.1 1.6 1.1

17 Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-11. ~ Time distribution of emission rate during 1975 CVS test

( Vehicle No.48, 1973 318 CID Plymouth w/Catalyst )

CO, relative emission rate, HC, relative emission rate,
pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 - 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COID_START (COLD_TRANSIENT AND STABILIZED PHASE)_
137 2.28 38.5 42.8 42,4 37.1 22,9 36.2 36.8 36.0 34.1 27.2
343 3.43 3.2 .4 .1 .5 .9 2.6 1.8 2.1 2,8 2.9
505 2.70 .1 .0 o1 5 1.0 5 .4 o1 .1
935 Te17 .0 .0 .2 .6 2.3 .6 o7 o 9 1.5
1372 ' 7.28 -.0 01 .2 1.1 3-5 04 05 07 -8 2-3
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2.28 6.6 7.0 8.4 24.1 18.2 5.9 T.1 9.2 18.7 20.7
343 3.43 6.4 6.6 6.2 4.0 3.9 6.6 5.9 T.7 4.7 2.9
505 2.70 5.4 5.6 6.0 4.9 6.4 3.6 4.4 3.7 2.7 2.0
935 Te 17 3.1 2.8 2.9 .9 1.5 4.2 4,2 3.0 2.6 2.0
1372 T.28 3.7 3.6 3.1 1.5 2.3 3.3 3.0 3.0 2.1 3.1
_ 1975_CVS_COMPOSITE (43% OF_COID START PLUS 577% OF HOT START)_

137 2.28 38.1 42,0 39,7 30.9 19.8 31.7 31.4 29.5 29.1 24,0
343 3.43 3.3 .5 .6 2.2 2.9 3.2 2.6 3.5 3.4 2.9
505 2.70 .2 .2 e5 2.6 4.6 1.0 1.1 .9 .9 1.0
935 7. 17 .1 .1 .4 .8 1.8 1.1 1.3 1.3 1.5 1.8
1372 7.28 .1 .1 .4 1.3 2.7 .9 .9 1.3 1.2 2.7

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-12., - Time distribution of emission rate during 1975 CVS test

( Vehicle No.49, 1967 289 CID Ford )

CO, relative emission rate, HC, relative emission rate,

pet per minute 1/ pct per minute
Elapsed Time Ambient test temperature, ¥
test time, interval, 110 110
seconds minutes 20 50 75 110 __w/air 20 50 75 110 w/air

137 2.28 14.2 12.3 9.2 2.9 0.5 18,2 as .6
343 3.43 10.5 8.5 T.2 5.4 9.3. 7.0 Te1 6.4
505 2,70 2.8 2.7 3.7 4.7 1.9 2.2 3.8 4.3
935 T.17 1.7 2.5 3.1 4.3 1.4 2.6 3.2 3.6
1372 7.28 1.6 2.4 3.0 4.3 1.3 2.3 3.2 3.5
_ HOT START (HOT TRANSIENT PLUS STABITLIZED_PHASE OF COLD_START)
137 2,28 6.1 3.2 4.1 4.8 6.0 3.6 4.7 5.1
343 3.43 5.6 2.9 3.8 4.9 7.3 4.5 5.7 5.7
505 2.70 6.4 3.5 4.4 4.9 6.6 3.7 4.9 4.9
935 T.17 3.5 5.1 4.7 4.1 3.1 4.8 3.9 3.9
1372 7.28 3.4 5.0 4.4 4,0 3.0 4.4 3.9 3.8

137 2.28 11.0 8.8 6.8 4.0 14.3 10.4 6.5 5.7
343 3.43 8.6 603 5.6 5-1 806 6-0 6.4 6.0
505 2.70 4.2 3.0 4,0 4.9 3.6 2.9 4.4 4.6
935 Te17 2.4 3.5 3.9 4.2 2,0 3.5 3.6 3.8
1372 7.28 2,3 3.4 3.6 4.1 1.9 3.2 3.5 3.7

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-13. - Time distribution of emission rate during 1975 CVS test
( Vehicle No.50, 1971 351-W CID Ford )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 T10°
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2.28 17.7 17.7 25.8 9,2 20,2 17.3 12,9 7.8

343 3.43 12.2 11,6 6.0 6.4 2.2 8.9 6.8 6.8

505 2,70 1.8 1.8 3.1 4.4 2.4 2.5 3.7 4.4

935 T.17 1.0 1.1 .9 3.1 1.2 1.7 2.7 3.5

1372 7.28 .8 1.0 .8 3.2 1.0 1.5 2.4 3.1
HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD START)

137 2.28 3.9 3.6 7.8 10.8 4.6 5.3 5.4 1.0
343 3.43 4.0 4.0 7.4 6.5 5.8 5.9 6.4 6.5
505 2.70 4.4 3,7 6.2 5.7 4.9 4.8 5.1 5.6
935 Te17 5.0 4.9 3.0 2,6 4.2 4.1 3.8 3.4
1372 7.28 4.1 4.5 2,5 2.6 3.6 3.5 3.4 3.0

137 2,28 14.8 14.6 20.6 10,2 16,0 13.1 9.2 7.3
343 3.43 10.5 9.9 6.4 6.5 8.3 7.8 6.6 6.6
505 2,70 2.3 2.2 4.0 5.2 Se1 3.3 4.4 5.1
935 T.17 1.8 1.9 1.5 2.7 2,0 2.6 3.2 3.4
1372 7.28 1.5 1.8 1.3 2.8 1.7 2,2 2.9 3.1

1/ Defined as equal to 100 times the mass emission rate in thle time intcrval

divided by the total mass emitted in the entire test segment.
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TABLE F-1l4. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.51, 1971 350 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 . 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2.28 21.5 26.2 19.9 7.0 6,6 22.4 22.6 10,0 6.6 11.6
343 ' 3.43 1.0 7.5 8.3 6.3 7.0 6.9 5.3 T.2 6.1 5.3
505 2.70 1.6 1.6 2.4 4,2 3.8 2.0 2.3 4.1 4.0 3.4
935 T.17 7 .7 1.5 3.7 3.3 1.4 1.7 3.0 3.8 3.2
1372 7.28 .6 .6 1.2 3.4 3.7 1.3 . 1.6 2.7 3.5 3.1
_ HOT START (HOT TRANSIENT PLUS STABITIZED_PHASE OF COLD_START)
137 2,28 4.4 4.6 4.9 6.4 6.4 6.6 6.3 4.9 5.7 6.0
343 3.43 - 7.0 6.3 7.2 6.0 7.0 5.7 5.9 5.9 5.9 6.3
505 2.70 5.0 4,6 4.6 5.2 6.0 4.8 4.7 4.9 5.2 5.5
935 T. 17 3.9 4.1 4.1 3.7 3.0 3.7 3.7 4.0 3.8 3.5
1372 7.28 3.3 3.6 3.1 3.4 3.3 3.5 3.6 3.6 3.5 3.4
_ 1975_CVS_COMPOSTTE_(43% OF COLD START PLUS_57% OF HOT START)_
137 2.28 18.4 22.1 14.9 6.7 6.5 17.2 16.5 7.5 6.1 8.5
343 3.43 10.3 7.3 8.0 6.1 7.0 6.5 5.6 6.6 6.0 5.9
505 2.70 2,2 2.2 3.1 4.8 5.1 2.9 3.2 4.6 4.7 4.5
935 T.17 1.3 1.4 2.4 3.7 3.1 2.2 2,5 3.5 3.8 3.4
1372 7.28 1.1 1.2 1.8 3.4 3.5 2.1 2.3 3.1 3.5 3.3

77 Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-15. - Time distribution of emission rate during 1975 CVS test
( Vehicle No.52, 1971 400 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Llapsed Time Ambient test temperature, F
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START_(COID_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 17.2 21.2 11.3 4.4 4.8 22,2 18.7 8.0 5.3 8.2
343 3.43 12.3 8.6 5.7 4.3 5.2 7.3 6.3 5.7 5.2 5.2
505 2,70 1.4 1.6 4.1 4,6 4.8 1.8 2.7 4.0 4.5 4.1
935 T.17 1.0 1.2 3.2 4.0 4.0 1.4 2.0 3.6 3.9 3.6
1372 7.28 1.0 1.2 2.9 4.6 4.1 1.3 1.9 3.5 4.1 3.6
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD START)
137 2.28 3,2 2.9 3.8 5.9 6.5 4.7 3.5 4.3 5.6 5.4
343 3.43 3.7 4.0 4.3 4.5 5.6 4.6 3.8 5,0 5.1 5.5
05 2.70 4.3 4.7 4. 8,2 82 A F 53 5.0 5.1 5.1
935 T.17 4.7 4.5 4.7 3.7 3.5 4.3 4.4 4.2 3.8 3.8
1372 7.28 4.7 4.7 4.2 4.2 3.6 4.2 4.2 4.1 3.9 3.8
_ 1975_CVS_COMPOSTTE_(43% OF COID START PTUS_57% OF HOT START)_
137 2,28 14,1 16.5 7.8 5.3 5.8 16.9 13,0 .0 5.5 6.7
343 3.43 10.4 7.4 5.0 4.5 5.5 6.5 5.4 5.3 5.1 5.4
505 2.70 2.1 2.4 4.3 5.0 5,0 2,6 4.1 4.5 4.9 4.7
935 T.17 1.8 2.1 3.9 3.8 3,7 2.2 2.9 3.9 3.9 3.7
1372 7.28 1.8 2.1 3.5 4.4 3.8 2.2 2.8 5.8 4.0 3,7
1/ Defined as equal to 100 times the mass emission rate in the time interval

divided by the total mass emitted in the entire test segment.
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TABLE F-16. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.53, 1967 283 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ Ppect per minute
Elapsed Time imbient test temperature, F _
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2.28 13.5 10.8 5.9 3.8 15.2 12,0 7.1 5.0

343 3.43 5.9 5.8 6.4 6,9 6.4 6.8 T.4 7.4

505 2.70 3.2 3.7 4.4 4.6 3.4 3.6 4.6 4.6

935 Te17 2,8 3.3 3.9 4.1 2.4 2.8 3.3 3.7

1372 T7.28 2.7 3.0 3.4 3.5 2,3 - 2,7 3.0 3.4
HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COID_START)

137 2.28 3.7 3.4 3.2 4.0 4.0 4.1 4.2 4.7
343 3.43 6.0 6.5 6.7 6.7 6.4 6.8 6.9 6.8
505 2,70 4.7 4.8 4.6 5.0 4.6 5.1 5.1 5 3
935 T.17 4.1 4.1 4.3 4.1 4.0 3.8 3.8 3.7
1372 7.28 4.0 3,8 3.6 3.4 3.8 3.6 3.5 3.4
_ 1975_CVS_COMPOSITE_(43% OF COID START PLUS_5I% OF HOT START)_
137 2,28 8.8 7.0 4.4 3.9 10.2 8.1 5.5 4.8
343 3.43 5.9 6. 1 6.6 6.8 6.4 6.8 Te1 7.1
505 2,70 4.0 4.3 4.6 4.9 3.9 4.3 4.9 5.0
935 T.17 3.4 3.7 4.1 . 4.1 3.1 3.3 3.6 3.7
1372 7.28 3.3 3.4 3.5 3.5 3.0 3.1 3.3 3.4

l/‘Deffhed as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-17. -~ Time distribution of emission rate during 1975 CVS test

( Vehicle No.54, 1969 302 CID Ford )

CO, relative emission rate, HC, relative emission rate,

pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, P
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air

137 2,28 14.8 15.9 8.1 4.9 13.6 9.5 6.7 5.3
343 3,43 12.6 11.8 8.8 7.2 8.5 7.2 6.1 5.0
505 2,70 2.1 2.4 4.4 5.4 3.4 4.0 4.4 4.6
935 T. 17 .8 1.0 2.9 2.9 2.1 3.1 3.8 3.9
1372 7.28 1.6 1.3 2.5 3.9 2.1 2.9 3. 4.1
_ HOT START (HOT TRANSIENT PLUS STABILIZED_PHASE OF COLD_START)
137 2.28 3.1 3.3 3.8 T.2 4.1 5.3 5.0 4.7
343 3.43 4.9 7.6 6.0 6.9 5.0 .5.5 5.0 5.0
505 2,70 3.9 5.1 4.7 6.4 5.0 5.2 5.1 4.8
935 T.17 3.1 3.2 4.3 2.5 4.1 3.9 4.2 4.0
1372 7.28 6.0 4.1 3.7 3.3 4.2 3.7 3.8 4.2
_ 1975_CVS_COMPOSITE_(43% OF_COID START PLUS_57% OF HOT START)_
137 2.28 11.8 12,2 6.0 6.3 9.8 T.4 5.8 5.0
343 3.43 10.6 10.5 7.5 7.0 7.1 6.3 5.5 5.0
505 2.70 2,6 3.2 4.6 6.0 4.0 4.6 4.8 4.7
- 935 T.17 1.4 1.7 3.6 2.7 2.9 3.5 4.0 3.9
1372 7.28 2.7 2.1 3.1 3.6 3.0 3.3 3.6 4.2

1/ Defined as equal to 100 time~ Tha w~an ~mission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-19. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.56, 1974 140 CID Ford w/Catalyst )

C0, relative emlssion rate, HC, relative emission rate,

pet per minute 1/ ct per minute
Elapsed Time ent test temperature, 1y

test time, interval, 1 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START_(COLD_TRANSLENT AND_STABILIZED PHASE)_
137 2,28 22.7 23.3 10.7 5.4 3.3 35.7 33.2 18.6 20.5 22.9
343 3.43 1.7 11.7 16.1 13.9 10,3 4.8 5.3 12,0 9.8 9.6
505 2.70 1.9 .3 2.5 4.9 5.2 1.4 .4 o7
935 T.17 .2 .4 .8 1.4 2.4 .2 5 1.0 1.2 .8
1372 T.28 .2 .5 1.1 2,3 3.5 .1 D o 7 1.4 1.0
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START) _
137 2.28 3.6 3.5 4.6 3.7 2.3 10,0 17.2 1.8 23,0 18.6
343 3.43 18.8 14.4 15.7 13.6 11.1 12.7 - 8.9 3.9 8.8 11.2
505 2.70 2.3 2.7 3.5 7.5 6.5 2.5 1.5 1.9 2.3 3.2
935 Te17 1.4 2.1 1.5 1.3 2.2 2.1 2.1 2.0 o7 .6
1372 7.28 1.5 2.7 2.1 2.1 3.2 1.7 1.5 1.5 .8 .8
_ 1975_CVS_COMPOSITE (43% OF_COID START PLUS_57% OF HOT START)_

137 2.28 19.9 19.5 8.3 4.4 2.7 33.4 29.4 17.5 22,2 20.2
343 3.43 12.8 12,1 15.9 13.7 10.7 5.5 6.1 11.1 9.1 10.6
505 2.70 2.0 o7 2.9 6.4 6.0 e -4 1.6 1.7 2.3
935 T.17 .4 .7 1.1 1.4 2,3 e .9 1.4 .9 o7
1372 T7.28 .4 9 1.5 2.1 3.4 e .6 1.0 1.0 .9

i/ Defined as equéI to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-20. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.57, 1969 307 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

_pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 , 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START_(COLD_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 18.7 16.5 15.3 5.8 4.8 19.6 17.3 10.6 5.9 5.7
343 3.43 6.9 6.9 7.3 7.0 6,9 6,3 6,7 7.1 6.5 6.4
505 2.70 2,2 3.2 3.0 4.8 4.8 2,1 3.0 4.0 4.6 4.7
935 Te17 2,0 2.1 2.3 3.7 3.8 2.1 2.1 3.0 3.8 3.8
1372 7.28 1.8 2.0 2.1 3.2 3.4 1.8 2.0 2.7 3.4 3.4
_ HOT START (HOT TRANSIENT PIUS STABILIZED PHASE OF COLD_START) _
137 2,28 3.5 3.6 3.9 5.3 5.4 4.2 4.5 4.9 5.6 4.8
343 3.43 5.5 7.4 6.8 7.3 7.5 5.8 6.7 6.3 7T.4 6.6
505 2,70 5.5 4.1 4.9 5.2 5.7 4.8 4.6 5.1 5.2 5.3
B35 Te17 4.3 3.9 3.9 3.7 3.4 4.2 3.9 3.9 3.5 3.8
1372 7.28 3.8 3.7 3.6 31 3.0 3.7T 3.6 3,5 3.1 3.4
— 1975_CVS_COMPOSITE (43% OF_COID START PLUS_57% OF HOT START)_
137 2.28 12.8 11.1 10.3 5.5 5.2 13,6 12.0 7.7 5.7 5.2
43 3.43 6.3 7.1 7.1 7.2 1.3 6.1 6.7 6.7 7.0 6.5
505 2.70 3.5 3.6 3.8 5.0 5.3 32 37 4.6 5.0 5.0
935 1,17 2.9 2.9 3.0 3.7 36 2,9 2.8 3.4 3.6 3.8
1372 7.28 2.6 2.7 2.8 3.1 3.2 2.5 2.6 3.1 3.2 3.4

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.



TABLE F-21. - Time distribution of emigsion rate during 1975 CVS test
( Vehicle No.58, 1969 290 CID AMC )

€0, relative emission rate, HC, relative emission rate,

pet per minute 1/ pct per minute
Elapsed Time ient tes emperature, F
— 110

test time,. interval, 0 _ 110
seconds _minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START (COLD_TRANSIENT AND STABILIZED PHASE)_

137 2,28 21.1 18.1 15.2 6.0 21.3 15.9 9.0 7.0

343 3.43 9.7 9.3 9.6 6.6 7.6 8.0 T.7 6.3

505 2-70 ’ 106 1-7 3-1 307 202 3.1 4.3 4.8

935 T.17 1.0 1.5 1.7 3.7 1.4 2.0 3.0 3.6
1372 7.28 1.0 1.5 1.6 3.8 1.3 1.8 2.7 3.3

_ HOT START (HOT TRANSIENT PLUS STABILIZED_PHASE OF COLD_START)

137 2,28 4,3 4.3 5.7 T.1 4.2 4.1 4.4 5.2

343 3.43 6.9 7.3 7.8 7.5 6.3 6.5 6.7 6.6

505 2.70 4.0 5.0 5.0 5.5 5.0 5.5 5.4 502

935 7.17 3.8 3.5 3.4 2.9 3.9 3.9 3,8 3.7
1372 7.28 3.9 3.6 3.1 3.0 3.7 3.5 3.4 5.4

_ A775_0YS CCHPOSITE_(43% OF COID START PLUS_57% OF HOT START)_

137 2.28 16.8 13.1 11.3 6.7 15.9 11.1 6.7 6.0

343 3.43 9.0 8.5 8.9 7.2 T.2 7.4 Te.2 6.5

505 2.70 2.2 2.9 3.9 4.8 3.1 4.1 4.9 5.0

935 T 17 1.7 2.2 2.4 3.2 2,2 2.8 3.4 3.6
1372 7.28 1.7 2,3 2.2 3.3 2.1 2.5 3.1 3.4

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.



TABLE F-22. - Time distribution of emissiorn rate durings 1975 CVi teat

( Vehicle No.59, 1967 318 CID Plwvmouth )

CO, relative emission rate, HC, relative emigsion rate,
pct per minute 1/ net per minute
Elapsed ‘Time Ambient test temperature, L
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 10 vifaix

£e-d

- =

divided by the total mass emitted in the entire test scgment,

13:‘1 2.28 12.6 11.6 9-7 8.0 1803 1907 1500 9-9
245 3.453 2.1 10.7 10.0 G.7 9.7 9.1 8.7 6.4
505 2.70 2.3 2.3 3.1 4.6 2.3 1.8 2.8 3.9
935 Te 47 1.5 2.1 2.6 3.5 1.3 1.4 2.1 3.3
1372 7.28 1.7 2.1 2.3 3.0 1.3 1.3 1.9 2.9
_ HOT START (NIOT_TRANSIENT PLUS STABILIZID_PHASE OF COLD_START) _
157 2.28 4.7 4.3 4.2 4.6 4.5 4.2 4.1 4.4
34> 3.45 5.4 6.0 5.7 5.8 5.4 5.6 5.5 5.6
505 2.70 5.5 5.5 5.4 5,8 4.7 5.0 4.9 5.2
935 717 3.7 3.8 4.1 4.0 4.2 4.1 4.2 4.1
1372 7428 4.1 3.7 3.7 3.4 3.9 5.9 5.9 5.7
_ 1975_C¥S_CQMPOSITE_(43% OF COID START PLUS_577% OF HOT START)_
137 2,28 2.8 8.5 7.2 0.2 14.2 15.0 10.6 7.1
543 5.453 9.6 8.7 3.1 6.2 3.4 8.0 7.5 6.0
535 2,70 3.5 3.7 4.1 5.2 5.0 2.7 3.5 4.6
935 Te7 2.5 2.9 3.5 2.8 2.2 2,2 2.9 Sa7
1372 7.28 2,5 2.8 2.9 3.2 2.1 2.1 2.7 5.3
1/ Delined as equal to 100 %imes the mass emission rate in @he time interval



TABLE F-23. - Time distribution of emission rate during 1975 CVS test

( Vehicle No,60, 1970 350 CID Oldsmobile )

CO, relative emission rate, NG, relative emission rate,
pct per minute 1/ pet per minute

VIA!

Elapsed Time Ambient tesli temperature, F
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START (COLD_TRANSLENT AND_STABILIZED PHASE)_
137 2,28 15.0 14.2 11, 6.4 6.4 14.8 11.4 10. 8.0 8.5
343 3043 . 708 . 5.9 509 6.1 6.7 . 6.1 507
505 2.70 . . . 4.4 4.7 3.6 3.9 . 4.4 4.2
935 T.17 3.8 3.8 2,6 2.9 3.5 3.6
1372 - 7.28 3.5 3.4 2.4 2.7 3.2 3.3
HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_STAR
137 2.28 6.0 6.4 3.9 4.3 6.6 6.4
343 3.43 6.2 6.9 6.1 6.1 6.9 6.9
505 2.70 5.3 6.2 5.3 5.0 5.7 5.6
935 Te 17 3.6 3.3 4.0 4.0 3.3 3.4
1372 7.28 3.4 3.0 3.7 3.7 3,0 3.1
1975_CVS_COMPOSITE_(43% OF COID START PLUS_57% OF HOT START)_
137 2.28 6.2 6.4 9.9 7.9 Te2 Te3
343 3.43 6.1 6.5 6.1 6.4 6.6 6.4
505 2.70 4-9 506 4.3 4.4 5.2 5.0
935 Te17 3.7 3.5 3.2 3.5 3.4 3.5
1372 7.28 3.4 3.1 3.0 3.2 3.1 3.2

T/ Defined as equal to 100 times the mass emission rate 17l the time interval

divided by the total mass emitted in the entire test segment.
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TABLE F=24, =

Tine distribution of emission rate during 1975 CV3S test

( Vehicle No.61, 1971 455 CID Buick )

CO, relative emission rate,

B _ _ HC, relative emission rate,
pct per minute 1/ pct per minute
Elapsed Tine Ambient test temperature, i
test time, interval, - 110 ’ 110
seconds minutes 20 50° 75 110 w/air 20 50 75 110 w/air
_ COID_START_ (COID TRANSIZNT AND_STABILIZED PHASE)_
137 2,28 23.8 21.3 20.8 13.9 12.6 19.6 18.1 10.1 12.1 10.3
543 3.45 7.3 Te3 4.3 1.8 3.1 4.5 5.0 5.3 5.6 3.4
505 2.70 1.5 1.3 2.1 2.6 5.6 2.0 2.6 5.5 2.7 2.6
935 7.17 1.0 1.5 2.1 4.0 5.3 2.2 2,1 2.6 3.5 3.9
1372 7,28 1.3 1.7 2.3 3.7 3.7 2.6 2.7 4.2 5.8 4.1
_ HOT START (HOT TRANSIGNT PLUS STABILIZID PHASE_OF COLD_START). _
137 2.28 6.4 5.4 5.2 T T4 7.0 6.4 5.8 .5.6 5.6
243 5.43 5.0 4.1 4.7 6.1 6.2 4.7 5. 1 5.5 6.7 5.7
505 2,70 4.5 - 4.4 4.5 4.8 5.5 4.5 J.77 4.7 5.2 5.0
935 Te17 3.4 4.0 5.9 2.5 561 2+5 5.5 5.6 7.0 3.6
1372 7.28 4.4 4,6 4.1 3.2 3.4 4.2, 4.4 4,2 5.3 3.8
_ 1975_CVS, COMPOSITE (43% OF_COID START PLUS_57% OF LOT START)_
137 2.28 19.0 16.1 14.7 10.2 9.5 13.9 12.9 T4 8.3 7.6
343 3-43 6-7 6.3 4-5 404 409 4-6 5-0 404 505 407
505 2.70 2.3 2.4 2.1 3.9 4.7 J.1 5.1 4.1 4.8 4.0
935 '-"-17 1.7 203 2.9 3.7 3.2 2-8 2a8 3-6 3.2 3.7
15372 7.23 2.1 2,6 3.0. 3.4 5.6 ¢35 J.4 4.2 7.5 4.0
1/ Defined a5 equal to 100 timeg the mass emission rate in the tire interval
divided oy the total mass emitted in the entire test segment.
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TABLE F-25. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.62, 1969 390 CID Mercury )

CO, relative emission rate, HC, relative emission rate,
pct per minute 1/ pct per minute
Elapsed Time Ambient test temperature, F
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START (COLD_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 23.4 24.6 22.9 7.3 5.7 25.1 18.4 13,2 8.6 5.7
343 3.43 1.7 9.0 7.9 5.1 3.9 T.7 6.7 7.1 6.0 5.8
505 2.70 .9 1.1 1.7 3.1 2.4 1.6 3.0 3.7 4.3 4.4
935 T.17 e3 .6 1.0 3.4 4,2 .9 2.0 2.6 3.4 3.8
1372 . T.28 .2 .7 1.1 4.5 5.1 .8 1.8 2.3 3.3 3.8
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START) _
137 2,28 4.6 5.4 5.5 9.2 8.4 4.0 4.5 4.3 4.9 5.2
343 3.43 4.3 3.9 3.7 4.4 5.0 5.4 5.9 5.9 6.2 6.0
505 2.70 5.4 3.7 3.9 5.1 5.0 4.8 5.2 5.4 5.2 5.4
935 7.17 4.8 4.1 4.3 3.0 3.2 4.3 4.0 4.0 3.8 3.7
1372 T.28 3.5 4.8 4,6 3.9 5.8 4.0 3.7 3.7 3.6 3.6
_ 1975_CVS_COMPOSITE_(43% OF COLD START PLUS_57% OF HOT START)_
137 2.28 22.0 21.3 18.6 8.5 7.4 20.5 13.0 9.2 6.6 5.4
343 3.43 11.2 8.1 6.9 4.7 4,6 T.2 6.3 6.6 6,1 5.9
505 2.70 1.3 1.5 2.3 4.3 4.0 2.3 3.9 4.5 4.8 5.0
- 935 T.17 o7 1.2 1.8 3.2 3.5 1.6 2.8 3.2 3.6 3.7
1372 7.28 .5 1.4 2.0 4.2 4,2 1.5 2.5 2.9 3.4 3.7

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.
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TABLE F-26. - Time distribution of emission rate during 1975 CVS test

( Vehicle No.63, 1971 318 CID Dodge )

CO, relative emission rate,
pct per minute 1/

HC, relative emission rate,
pct per minute

Elapsed Time Ambient test temperature, F
test time, interval, 110 110
seconds minutes 20 50 75 110 w/air 20 50 75 110 w/air
_ COLD_START_(COLD_TRANSIENT_AND_STABILIZED PHASE)_
137 2.28 24.4 21.4 6.4 9.4 6.4 18.6 15.0 5.9 T.4 5.9
343 3.43 56 7.0 5.8 6.3 5.8 5.6 6,0 5,8 6.3 5,8
505 "2.70 2.6 3.7 7.7 4.8 707 3.0 3-5 503 403 503
935 Te17 1.2 1.2 3.3 3.2 3.3 2,2 2.6 3.8 3.6 3.8
1372 7.28 1.2 1.2 3.0 2.9 3.0 1.9 © 2.3 3.4 3.3 3.4
_ HOT START (HOT TRANSIENT PLUS STABILIZED_PHASE OF COLD_START)
137 2.28 2.5 3.5 4.9 3.6 4.9 4.3 4.5 4.6 4.3 4.6
343 3.43 8.0 9.2 7.6 6.6 7.6 6.2 6.5 6.6 6.1
505 2.70 5.5 5.8 T.7 8.3 T.7 5.0 5.0 T.7 5.3 5.7
935 T.17 3.7 3.2 3.0 3.4 3.0 4.1 4.0 2.1 3.9 3.9
1372 7.28 3.6 3.0 2.8 3.1 2.8 3.6 3.5 3.8 3.5 3.5
1975_CVS_COMPOSITE_(43% OF_COID START PLUS_57% OF HOT START)_
137 2.28 17.6 15.4 5.6 6.2 5.6 12.6 10.0 11.2 5.7 5.1
343 3.43 6.3 T.7 6.8 6.5 6.8 5.8 6.2 3.4 6.5 5.9
505 2.70 3.5 4.4 ToT 6.8 Te7 3.9 4,2 7.6 4.9 5.5
935 To17 2.0 1.9 3.1 3.3 3.1 3.0 3.3 2.1 3.8 3.9
1372 T.28 1.9 1.8 2.8 3.0 2.8 2,6 2.9 3.8 3.4 3.5

T/ Defined as equal to 100 times the mass emission rate in the time interval

divided by the total mass emitted in the entire test segment.



gc-4d

TABLE F-27. - Time distribution of emisgion rate during 1975 CVS test
( Vehicle No.69, 1974 360 CID Plymouth )

co, fgiative.emission rate, HC, relative emlission rate,

pct per minute 1/ ct per mimite
Elapsed Time ient test temperature, by
test time, interval,
seconds mimites 60 70 . - 80 90 60 70 80 99
_ COID_SIART (COLD_TRANSIENT AND STABILIZED PHASE)_
137 2,28 2.5 21.3 17.2 13.7 22,2 17.4 15.4 12,2
343 3.43 3.3 5.9 6.0 5.8 5.4 5.9 6.0 6.2
505 2.70 1.5 2.8 3.6 4.4 2.1 5.0 3.8 4.1
935 T.17 o1 1.6 2,2 2.5 1.8 2.2 2.5 2.7
1372 - 7.28 i 1.6 2.0 2.6 1.7 2.2 2.2 2.8
_HDT_START (HOT TRANSIENT PLUS_STABILIZED PHASE OF COID START)_ _
137 2.8 5.1 6.6 7.1 8.6 6.8 9.0 8.1 Te9
343 3.43 7.2 7.2 8.2 T3 6.5 6.3 6.7 6.5
505 2.70 5.4 5.3 5.3 5.0 5.4 5¢3 5.4 5.4
935 Te 17 3.4 3.2 3.0 2.9 3¢3 3.0 3.2 3.1
1372 7.28 3.4 3.2 2.7 2.9 3.2 3.0 2.8 3.1
_ 1975_CVS_COMPOSITE_(43% OF_COID START PLUS 57% OF HOT START)_
137 2.28 26.4 15.3 12.2 10.9 15.9 13.3 11.7 9.9
3453 3.43 4.2 6.4 T.1 6.6 5.8 6.1 6.3 6.4
505 2.70 2.3 3.9 4.4 4.7 5.5 4.1 4.6 4.8
935 Te 17 1.3 2.3 2.6 2,7 2.4 2.6 2.9 2.9
1372 7.28 1.3 2.3 2.3 2.8 2.3 2.6 2.5 3,0

1/ Defined as equal to 100 times the mass emission rate in the time interval
divided by the total mass emitted in the entire test segment.



TABLE F-28. - Lime distribution of emission rate during 1975 CVS test
( Vehicle No.70, 1974 350 CID Chevrolet )

CO, relative emission rate, HC, relative emission rate,

6¢-4d

¢t per minute 1 ct per minute
Elapsed Tine ent test temperature,
test time, interval,
seconds minutes 60 70 80 % 60 70 80 90
_ COID_START_(COLD TRANSIENT AND STABILIZED PHASE)_
137 2. 28 10.9 8.3 7.4 6.7 4.4 13.0 11,0 13.4
343 3. 43 9.8 10.3 9.8 9.5 7.0 7.5 6.9 6.0
505 2. 70 4.4 4.7 4.7 4.6 2.3 1.9 3.5 2.3
935 T. 17 2,0 2.1 2.4 2.6 2.5 2.7 2.8 2.9
1372 7. 28 2.1 2.4 2.7 2.8 2.6 2.8 .0 5.0
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2,28 3.4 3.9 4.6 5.6 6.3 7.1 7.9 8.3
343 3.43 Te7 6.7 7.9 7.3 5.9 5.8 6,2 6.2
505 2. 70 6.7 7.8 6.5 6.6 4.7 4.6 D¢3 4.8
935 Te 17 362 3.0 2.9 3.0 3.6 3.5 3.1 3.2
1372 7.28 3.4 3¢5 3.3 3.2 3.7 3.7 3.3 3.3
_ 1975_CVS_COMPOSITE (43% OF COLD START PLUS_57% OF HOT START)_
137 2.8 7.5 6.2 6,0 6.1 0.5 1.0 9.3 10.6
343 3 43 8.9 8,5 8.8 8.3 6.5 6.6 6.6 6.1
505 2, 70 5.4 6.2 5.7 57 3.5 3¢3 4.5 3.7
935 Te 17 2,5 2.6 2,6 2.8 3.0 3.1 2.9 3.0
1372 7.28 2.7 2.9 3.0 3.0 3.2 3.3 3.2 3.2
17’Défined as equal to 100 times the mass emission rate in the time interval

divided by the total mass emitted in the entire test segment.
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TABLE F-29. - Time distribution of emission rate duri 1 CVS test
( Vehicle No.71, 1974 351 Ford Torino)

CO, relative emission rate, HC, relative emission rate,

¢t per minute ‘z _pct per minute
Elapsed Time Ambient tes temperature,

test time, interval,

seconds minutes 60 70 80 20 ___60 70 80 90
_ COLD_START_(COLD_TRANSIENT AND_STABILIZED PHASE)_
137 2.28 22,4 16.6 14.3 10.4 15.9 13.3 13.8 9.9
343 3.43 7.5 9.2 8.5 9.4 1.7 1.5 7.2 T.5
%05 2.70 2,2 2.6 3.5 4.0 2.9 2.8 3.1 3.7
935 Te 17 1.3 1.8 2.1 2.3 2,1 2,7 2.5 2.9
1372 7.28 1.1 1.4 1.9 2.3 2,0 2.4 2.4 2.9
_ HOT START (HOT TRANSIENT PLUS STABILIZED PHASE OF COLD_START)
137 2, 8 5.7. 7.7 8.8 10.9 85 9.0 9.2 9.1
343 3. 43 8.2 8.3 7.6 8.0 8.0 -8.1 8.0 8.1
505 2.70 4.6 3.9 4.2 4.3 5.4 5.0 5.3 5.9
935 To 17 3.5 3.3 3.1 2.5 2.8 2,8 2.7 2.4
1372 7.28 2.9 2,7 2.7 2.5 2,6 2,5 2.5 2.5
1975_CVS_COMPOSITE_(43% OF_COID START PLUS_57% OF HOT START)_
137 2. 28 6.9 12.9 11.6 10.6 2.1 10.9 11.2 9.4
243 3.43 7.7 8.8 8,1 8.7 7.9 7.9 7.6 7.9
505 2,70 3.0 3.2 3.9 4.2 4.2 4.0 4.3 5.0
935 T.17 2.0 2.4 2.6 2.4 2.4 2.7 2.6 2.6
1372 7. 28 1.7 1.9 2.3 2.4 2.3 2.4 2.5 2.7

T/ Defined as equal to 100 times the mass emisslon rate in the time interval
divided by the total mass emitted in the entire test segment,
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