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I. Background

EPA has performed several testing programs on Cummins
engines for the purpose of providing correlation data to
compare the EPA and Cummins laboratories. One such program was
in June of 1985 and the engine was an NTCC-400. The engine was
subsequently returned to Cummins where further testing was
performed which enlarged the data base on this engine. This
engine was then scheduled to be sent to Southwest Research
Institute (SwRI) for inclusion in the Coordinating Research
Council (CRC) VE-1 fuels study.

The SWRI/CRC study is being performed on four medium- and
heavy-duty diesel engines (calibrated for 5.0 g/BHP-hr NOx) and
-six fuel compositions of varying aromaticity to investigate how
these parameters 1influence dJaseous and particulate exhaust
emissions. This study is of special importance to EPA as it
will be heavily relied upon for EPA's fuel sulfur effects
information.

Work on this project was temporarily suspended by the CRC
committee due to SwRI measuring HC 20 percent 1lower than
Caterpillar on the first engine (a Caterpillar 3406 B). EPA
then suggested that no further work be done until a broader set
of correlation questions could be answered. EPA concerns
relate to the most recent EPA/SwRI correlation work in which a
Daimler-Benz HDD was tested at EPA and then shipped to SwRI.
SwRI measured 20 percent 1lower HC and CO, 13 percent 1lower
particulate, 16 percent higher NOx, 9 percent higher fuel
consumption and 5 percent higher actual power.

: Since the Cummins NTCC-400 was already planned to be part
of the SwWRI/CRC fuels study, and since the engine already had
an extensive emissions test data base, it was decided that it
should be the next engine to be tested at SwRI. However,
before shipment to SwRI it was judged to be 1in the best
interests of EPA and the CRC project to re-check the emissions
levels of the engine at the EPA emissions testing facility.
This was done and the purpose of this report is to discuss the
results of this EPA testing.

II. Engine, Fuels and Test Plan .

The engine used for this testing was a Cummins NTCC-400.
This 400 horsepower engine is designed for the California 5.0
g/BHP-hr NOx standard and incorporates a Mechanical Variable
Timing (MVT) system. This system senses boost pressure and
changes injection timing from advanced to retarded when load is
applied to the engine (i.e., at a given boost pressure). This
system is easily configured to operate normally or in
continuously advanced or continuously retarded modes. Thus
three levels of HC, NOx and particulate are easily obtailnable
from this engine. .
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All previous EPA testing (June, 1985) was performed on
EPA's batch of Phillips "DOE Reference" fuel Kknown as batch
G-075. The engine was returned to Cummins and there it was
tested on Cummins in-house fuel, Cummins "Cert." fuel and on
some G-075 fuel that EPA shipped to them in barrels. By the
time the engine was returned to EPA, EPA had run out of G-075
and replaced it with- a new batch of Phillips "DOE Reference”
fuel, known as batch G-463. The bulk of EPA testing was
performed on the "current" fuel, i.e., G-463. Some additional
testing was performed on the o0ld EPA fuel (G-075) and the
Cummins "Cert" fuel for additional correlation data to compare
to Cummins data.

The two batches of Phillips fuel are very similar in their

properties. The new batch is three percent 1lower 1in Cetane
Number and slightly 1lower 1in weight percent sulfur. The
remainder of the properties are practically identical. The

property analysis results of both fuels are presented in Table
- 1.

The test plan called for a set of 3 cold/hot transient
tests to establish the "certification" type emission levels.
The remainder of the work was with hot starts and included
normal, advanced and retarded timing, all with the current EPA
fuel (G-463). Hot start transients were also run on the old
EPA fuel (G-075) and the Cummins "cert." fuel. Steady state
data were obtained using the current -EPA and Cummins '"Cert."
fuel.

III. Results

The results of this work are presented in Table 2 through
10. The reader is encouraged to review these tables, using the
following narrative to assist 1in interpreting the data
highlites contained therein.

Table 2 presents the torque 1lug map and resultant
integrated reference horsepower. Comparing the current map to
the previous EPA map it can be seen that the engine produced
slightly 1less torque throughout the range, resulting 1in less
integrated reference horsepower. The EPA torque map and the
Cummins torque map are very similar in the region between peak
torque speed (1300 RPM) and rated speed (2100 RPM). However,
between 1000 and 1200 RPM there are some large differences
between the maps. This is because this 1is a very steep part of
the torque curve and minor differences in engine operation
(pre—conditioning, etc.) can lead to large apparent differences
in the torque map. Never the less, the integrated reference
horsepowers are very close.

Table 3 presents the cold/hot combination "certification"
type results from this engine. As can be seen from this data,
the engine meets its design goals of less than 5 g/BHP-hr NOx
at a particulate level less than 0.6 g/BHP-hr. It also has HC
and CO 1levels below their respective standards. The
coefficients of variability are very good for all measurements



Table 1

Table of Property Analysis
"Results for Previous EPA
Diesel Test Fuel (G-075)
and Current EPA Diesel Test
Fuel (G-463)

Phillips Analysis Results

Property G—463 G-075
Cetane Number 44.8 46.2
Cetane Index 46.7 N/A*
Distillation Range

IBP, °F 374 375

10%, °F 429 431

50%, °F 506 505

90%, °F 591 598

EP, °F 634 653
Sulfur, wt. % 0.31 0.35
Aromatics, minimum 32.3 32.1
Flashpoint, °F minimum 155 162
Viscosity, centistokes @ 40° C 2.43 2.52
Gravity, °API, 60°F 35.1 35.2
Copper Strip Corrosion, maximum No. 1 N/A
Oxidation Stability, mg/100 ml, max. 0.4 N/A
Cloud Point, Maximum, °F 8 N/A
Particulate matter, maximum, mg/1l 1.7 N/A
Carbon Density, grams carbon/gal. 2782 N/A
Net Heat of Combustion, BTU/1b. 19435 N/A
* Not available.



Table 2

Table of Torque Map
Values and Resultant
Reference BHP-Hr
for Cummins NTCC-400
Correlation Engine

Current EPA Previous EPA Cummins
Speed Torque Torque % Diff. Torque % Diff.
677 514 517 0.6 517 0.6
177 510 550 7.8 523 2.5
877 529 594 12.3 555 4.9
977 583 691 18.5 583 0.0
1077 : 828 1098 32.6 608 ~-26.6
1177 1172 1189 1.5 1025 ~-12.5
1277 1221 1238 1.4 1221 0.0
1377 1240 1256 1.3 1229 -0.9
1477 1215 1236 1.7 1211 -0.3
1577 1186 1202 1.3 1177 -0.8
1677 1146 1160 1.2 1139 -0.6
1777 1113 1128 1.3 1105 -0.7
1877 1088 1095 0.6 1076 -1.1
1977 1061 1070 0.8 1051 -0.9
2077 1027 1040 1.3 1024 -1.5
2177 817 830 1.6 792 —-4.6
2277 246 336 36.6 172 —48.8
2377 -191 -178 -356
Reference
BHP-Hr "26.736 27.356 2.3% 26.7 -0.1%



Test
No
3171
3174
3177

Table 3

Table of Composite Transient

Test Results From
Cummins NTCC-400
Correlation Engine

Standard Timing, EPA Fuel (G-463)

Emissions, gq/BHP-hr.
HC CO NOx Part.
.56 3.45 4.42 0.58
.50 2.98 4.52 0.55
.54 3.18 4.67 0.58
.53 3.20 4,54 0.57
.73 7.36 2.77 3.04

Actual
BSFC, Work,
1b/BHP-hr. BHP-hr.
0.423 25.49
0.411 25.66
0.416 25.56
0.417 25.57
1.44 0.33
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except CO, which is about two percentage points above the level
usually found. This can not be explained at this time, but is
of little concern considering the very low absolute level of CO
emissions relative to the standard. Cummins produced only hot
start data and therefore there are no corresponding cold/hot
combination data with which to compare these results.

Table 4 presents the hot start transient results at
standard timing and using the current EPA fuel. The
variability of the eight tests is generally within the expected
range. Relative to the previous tests at EPA (all of which
used G-075 fuel), the long term repeatability was quite good,
except for particulate. However, after the previous EPA work
was completed, it was discovered that the calibration of the
" particulate sampling system had shifted, and thus the current
particulate data are the most representative for this engine.
In comparing the EPA data to that of Cummins (all fuels
included in the data base), good correlation is seen.

Table 5 presents the hot start results at advanced

timing. The variation 1in the four tests 1is quite low.
Compared to previous EPA data, there 1is generally good
repeatability, expect for particulate and HC. The somewhat
poor particulate repeatability 1is probably due to the
previously mentioned <calibration error. As to the HC
difference, it will be discussed later. Comparing the EPA data
to Cummins data, there 1is quite good ~correlation on

particulate and NOx but Cummins measured HC 20 percent higher
than EPA. Again, a possible reason for this will be discussed
later.

Table 6 presents the hot start transient, retarded timing,

EPA fuel results. Four such tests were run, with very good
repeatability. Comparing current tests to previous tests,
there was good repeatability, with the  exception of

particulate. The previous particulate data were probably low.
Cummins results were quite close for NOx and particulate but
were 21 percent low for HC.

Table 7 presents the data that came from EPA testing using
the previous batch of fuel (G-075). In comparing the results
from current testing of the o0ld and new fuels, there are
relatively small differences 1in all of the data with the
exception of HC, where the '"old fuel" HC results were 15
percent lower than the current fuel HC results. This is very
surprising considering the similarity of the fuels and in fact
could be due to a measurement error. This will be discussed
later.

In comparing the current EPA tests with G-075 fuel to old
EPA tests (which were with G-075 fuel), there 1is close
similarity in all data except particulate and HC. The
particulate discrepancy could be due to a previous calibration
error and the HC discrepancy could be due to a HFID measurement



Test
No
3171
3172
3174
3175
3177
3178

X
cov

o\e

Cummi

Actual
Emissions, g/BHP-hr BSFC, Work,
HC CO NOx Part. 1b/BHP-hr. BHP-hr.
0.55 3.45 4.47 0.57 0.420 25.52
0.59 3.46 4.51 0.54 0.418 25.58
0.47 2.97 4.56 0.54 0.408 25.71
0.49 3.04 4.76 0.53 0.413 25.65
0.52 3.16 4.71 0.56 0.414 25.59
0.53 3.18 4,73 0.57 0.409 25.54
0.53 3.21 4.62 0.55 0.414 25.59
8.15 6.38 2.70 3.12 1.15 0.28
Previous EPA Tests (G-075 fuel)
0.49 3.00 4.51 0.45%% 0.405 26.65
% difference relative to current tests
-7.55 -6.54 -2.38 -18.18 -2.17 4.14
ns data, all fuels
0.55 N/A* 4.65 0.51 N/A* N/A*

Table 4

Table of Hot Start
Transient Results From
Cummins NTCC-400
Correlation Engine
Standard Timing, EPA Fuel (G-463)

% difference relative to EPA tests

3.77

- 0.65 -7.27 -

N/A = not available.
are thought to be 1low, due to an equipment

These data
calibration

error.



Table 5

Table of Hot Start
Transient Test Results From
Cummins NTCC-400
Correlation Engine
Advanced Timing, EPA Fuel (G-463)

Actual
Test Emission, gq/BHP-hr. BSFC, Work,
No. HC CO NOx Part. 1b/BHP-hr 1b/BHP-hr
3180 0.45 2.84 7.69 0.39 0.396 25.50
3181 0.37 2.72 7.55 0.40 0.389 25.59
3182 0.39 2.81 7.64 0.41 0.392 25.53
3183 0.38 2.80 7.62 (0.70)* 0.396 25.55
X 0.40 2.79 7.62 0.40 0.393 25.54
CoV % 9.04 1.83 0.76 2.50 0.86 0.15
Previous EPA Tests (G-075)
0.46 2.56 7.95 0.33*%* 0.390 26.56
% difference relative to current tests
15.00 -8.24 4.33 -17.50 -0.76 3.99
Cummins tests, all fuels
0.48 N/A*x** 8 29 0.38 N/A*x*x* N/A*x**
% difference relative to EPA tests
20.00 - 8.79 -5.00 - -

* %

x X %

This value 1is an obvious outlier and was thus not used in the
calculations. The input data to this value were double checked
and they appear to be correct. This high value could have been
due to particulate slough off from the tunnel and/or
particulate sampling system. :

These data are thought to be 1low, due to on equipment
calibration error.

N/A = not available.



Table 6

Table of Hot Start
Transient Test Results From
Cummins NTCC-400
Correlation Engine
Retard Timing, EPA Fuel (G-463)

Actual
Test Emissions, g/BHP-hr. BSFC, Work
No. HC CO NOx Part 1b/BHP-hr 1b/BHP-hr
3184 1.25 4.11 3.89 0.71 0.419 25.88
3185 1.17 4.08 3.88 0.69 0.423 25.89
3186 1.12 4,00 4.03 0.69 0.427 25.81
3187 1.17 4,04 3.75 0.67 0.420 26.02
X 1.18 4.06 3.89 0.69 0.422 25.90
COoV % 4.56 1.18 2.94 2.37 0.85 0.34
Previous EPA tests (G-075 fuel) .
1.19 4.18 3.55 0.60%* 0.418 26.95
% difference relative to current tests
0.85 2.96 -8.74 -13.04 -0.95 4.05
Cummins tests, all fuels
0.93 N/a*=* 3.68 0.67 N/a*x* N/A**
% difference relative to EPA tests
-21.19 - -5.40 -2.90 - -
* These data are thought to be 1low, due to on equipment

calibration error.
* % N/A = not available.
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Table 7

Table of Hot Start
Transient Test Results From
Cummins NTCC-400
Correlation Engine
Standard Timing, 01d EPA Fuel (G-075)

) Actual
Test Emissions, g/BHP-hr. BSFC, Work
No HC CO NOx Part. 1b/BHP-hr. BHP-hr
3188 0.48 3.12 4.25 0.54 0.412 25.76
3189 0.45 3.01 4,36 0.57 0.409 25.71
3190 0.43 2.89 4.45 0.51 0.408 25.90
X 0.45 3.01 4.35 0.54 0.410 25.79
Cov % 5.55 3.83 2.30 5.56 0.42 0.38
Current EPA Fuel (G-463) tested at EPA
0.53 3.21 4,62 0.55 0.414 25.59
% Difference relative to current EPA fuel
-15.1 -6.2 -5.8 -1.8 -1.0 0.8
01d EPA fuel (G-075) tested previously by EPA
0.49 3.00 4.51 0.45 0.405 26.65

% Difference relative to current tests using the old EPA fuel
8.9 -0.3 3.7 -16.7 -1.2 3.3
01d EPA fuel (G-075) tested at Cummins
0.57 N/A* 4.46 0.51 N/A N/A
% Difference relative to old EPA fuel (G-075) tested at EPA

26.7 - 2.5 -5.6 - -

* N/A = not available.
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error (to be discussed below). In comparing the EPA G-075 fuel
data to Cummins data on the same fuel, there 1s reasonably good
correlation on particulate and NOx but poor correlation on HC,
with EPA much lower than Cummins.

Table 8 presents data from EPA testing of the Cummins
"Cert." fuel. In comparing the EPA tests of the Cummins fuel
to EPA tests with G-463, we see lower values for all emissions,
which is to be expected because of the higher quality of this
Cummins fuel. However, the 13 percent difference in HC 1is
greater than expected and could be due to an EPA measurement
error.

Tables 9 and 10 present the steady state data taken. The
main item of interest from those tables is that the wvariation
in the data is quite low. The main reason for taking this data
is to have it available for use by 1labs who will test the
engine in the future.

In the above presentation of data and discussion of 1it, it
is apparent that there is generally good correlation on all
measurements except hydrocarbon. This may be due to an error
in the EPA measurement system. In testing the engilne
immediately after the Cummins (a Ford 7.8 liter diesel), a leak
in the filter housing located in the HFID oven was detected.
In tests on the Ford before the problem was discovered, the
average hot start transient HC was 0.63 g/BHP-hr. After repair
of the problem, average hot start results were 0.86. Thus, the
in-error data were 26.7 percent lower than the HC data judged
to be correct.

How long previous to the detection of the leak it existed,
and how it influenced the data becomes a major question. There
are two ways to try to answer it. The first is to track all of
the hot starts using EPA fuel (G-463) and standard timing
versus - time. This 1s shown in Graph 1. (Test numbers 3194
through 3211 were from the testing of this engine in a
subsequent program.) Here it is seen that there is a distinct
drop in HC results after test 3172, suggesting that the problem
could have initiated with the tests of July 14.

Graph 2 displays' the Cold-Hot FID Index results as a
function of test number (and therefore time). The Cold-Het FID
Index is a measuré being developed at the MVEL as an
additional check on HFID values. It 1is the percent difference
between a cold FID bag reading and the continuous HFID reading,
relative to the latter. It is sensitive to hydrocarbon type
and thus operating mode, engine type and other wvariables.
Although the data base on this index is still being developed,
some conclusions can be drawn. For example, based on previous
engines « the composite (bags 1-4) Index for standard timing
would be expected to be in the -40 to -50 range. In reviewing
Graph 2, it can be seen that only the first two standard timing
hot starts fall 1in this range. The remainder are about
16 percent lower.



Table 8

Table of Hot Start Transient
Test Results From
Cummins NTCC-400
Standard Timing, Cummins "Cert" Fuel

. Actual
Test Emissions, g/BHP-hr. BSFC, Work
No. HC CO ‘ NOX Part. 1b/BHP-hr. BHP-hr
3191 0.51 3.10 4 .34 0.52 0.410
25.69
3192 0.46 3.06 4.30 0.52 0.406 25.70
3193 0.42 3.00 4.27 0.53 0.409 25.66
X 0.46 3.05 4.30 0.52 0.408 25.68
CoV % 9.73 1.65 0.82 1.10 0.51 0.08
Current EPA fuel (G-463)
0.53 3.21 4.62 0.55 0.414 25.59
% Difference relative to current EPA fuel (G-463)
-13.2 -5.0 -6.9 -5.5 -1.5 0.4
Cummins Fuel tested at Cummins
0.54 N/A* 4.61 0.57 N/A N/A

[-)

% Difference relative to EPA tests using Cummins fuel

17.4 - 7.2 9.6 -

* N/A = not available.
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Table 9

Table of Steady State
- Emissions Results from
Cummins NTCC-400

Correlation Engine
Standard Timing - Various Fuels

Speed, Load Test Emissions, g/hr
Fuel RPM ft.lb. No HC cO NOx Part.* CO.,
EPA 630 24 3173 74.99 52,29 35.34 8.91 5175.35
3176  74.26 65 .29 35.31 8.93 4782.30
3179 73.64 56 .52 35.58 10.03 4818.29
X 74.30 58.03 35.41 9.29 4925.31
cov % 0.91 11.43 0.42 6.90 4.41
Emis ions, g/BHP-hr
EPA 1300 316 3173 0.37 0.83 6.45 0.396 536.86
3176 0.36 0.77 6.22 0.396 522.25
3179 0.41 0.80 6.34 0.309 529.80
X 0.38 0.80 6.34 0.367 529.64
COV % 6.96 3.75 1.81 13.69 1.38
CEC 1300 316 3212 0.39 0.77 - - 528.90
A% 2.63 -3.75 - - -0.14
EPA 1300 516 3173 0.22 0.91 7.47 0.304 496.92
3176 0.23 0.89 7.49 0.344 485.53
3179 0.23 0.89 7.16 0.275 492.71
X 0.23 0.90 7.37 0.308 491.72
COV % 1.30 1.29 2.51 11.26 1.17
* Primary plus Secondary filter weights used to compute

these data.
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Table 10

Table of Steady State

Emissions Results from
Cummins NTCC-400
Correlation Engine

Standard Timing - Various Fuels

Speed, Load, Test Emissions, g/BHP-hr
Fuel RPM FT-1b No HC Cco NOX Part.* CO,
EPA 2100 250 3173 1.12 1.31 3.06 0.524 729.91
3176 1.14 1.26 3.01 0.512 714.78
3179 1.09 1.26 3.08 0.542 718.36
X 1.12 1.28 3.05 0.526 721.02
CovV & 2.25 2.26 1.18 2.87 1.09
CEC 2100 250 3212 1.07 1.27 - - 728.77
A% -4.46 -0.78 - - 1.07
EPA 2100 750 3173 0.256 0.80 4.20 0.248 578.57
3176 0.265 0.80 4.17 0.255 560.75
3179 0.257 0.76 3.85 0.248 555.26
X 0.259 0.79 4.07 0.250 564 .86
COV % 1.90 2.94 4.76 1.61 2.16
CEC 2100 750 3212 0.228 77 - - 572.27
A,% -11.97 -2.53 - - 1.31

Primary plus
these data.

Secondary filter

weights used to compute
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Thus, there is strong evidence that the HC measurements
taken were inaccurate. An adjustment was made to them and the
results are presented in Table 11. The "description" column of
this table identifies the table and the data that are involved
in the analysis. The HC "initial" column is a repeat of the HC
data found in Tables 4 through 8. The HC "revised" column
contains the best estimate corrected HC data and 1is based on
the Cold-Hot FID Index data where it 1is assumed that the cold
FID data are correct. The percent difference "initial" column
is a repeat of the percent difference figures found in Tables 4
through 8 and the percent difference '"revised" is based on the
revised HC figures. In reviewing this table it is seen that
the revised HC data results in a reduction of the absolute
value of the percent difference in 8 of the 11 cases.

Ultimately, it 1is not known how to best correct the HC
data. However, from the data presented it 1is felt that the
emissions from the engine have not shifted to any great
degree. Thus, in the event one would rather not rely on the
above described "revised" HC data, then the next best. approach
would be to rely on the HC data from the previous EPA testing.

IV. Summary

To briefly summarize, there were some measurement problems
with HC (current tests) and particulate tests (previous EPA
tests). However, when these problems are accounted for,
generally good correlation is seen between present and past EPA
tests and between EPA tests and those at Cummins. The notable
exception 1is hydrocarbon during retarded mode, where Cummins
measures substantially 1lower levels relative to EPA. This
difference 1s currently unexplained.



Table 11
Table of Initial and Revised
. HC Values from EPA Testing

HC, g/BHP-hr. Percent Difference

Description Initial Revised Initial Revised
Table 4
Standard Timing G-463 fuel
Hot Start Results 0.53 0.57
Previous EPA tests (G-075 fuel) 0.49 NC* -7.55 -13.3
Cummins data, all fuels 0.55 NC 3.77 - 3.51
Table 5
Advanced Timing, G-463 fuel
Hot Start Results 0.40 0.45
Previous EPA tests (G-075 fuel) 0.46 NC 15.00 2,22
Cummins data, all fuels 0.48 NC 20.00 6.67
Table 6
Retarded Timing, G-463 fuel
Hot Start Results : 1.18 1.32
Previous EPA tests (G-075 fuel 1.19 NC 0.85 -9.85
Cummins data, all fuels 0.93 NC -21.19 -29.55
Table 7
Standard Timing, G-075 fuel
Hot Start Results 0.45 0.50
Current EPA fuel (G-463) 0.53 0.57 -15.1 -12.3
G-075 fuel tested. prev. by EPA  0.49 NC 8.9 -2.00
G-075 fuel tested at Cummins 0.57 . NC 26.7 14.00
Table 8
Standard Timing, Cummins fuel
Hot Start Results 0.46 0.52
Current EPA fuel (G-463) 0.53 0.57 -13.2 -8.77
Cumminsg fuel tested at Cummins 0.54 NC 17.4 3.85

* No change.
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Table of EPA Torque Map Values

GMmw:
dooobd
- COS\@2

JCC-400
F 86

THERE - ARE

¢ 240 > MAPPING DATA POINTS:

499, 220.9 811. S507.4 1132.1140.9 1437.1228.9 1776.1112.9 2095.1019.3
S19. 363.4 819, S09.7 1144,1146.9 1447.1223.3 1785.1111.7 2102.1016.5
S21. 466.1 825. 516.5 1150.1153.0 '1458.1218.6 1791.1109.4 2111.1012.7
s24, 489.4 2832, S12.3 1157.1158.9 1471.1216.1 1800.1108.6 2119.1009.3
S27. 495.3 241, S14.1 1166.1164.5 1482.1215.0 1809.1106.6 2125.1003.7
S25. 499.4 250, 519.3 1173.1168.6 1493.1211.3 1815.1103.3 2134. 98,1
S41. S02.1 £52. S20.9 1180.1174.5 1503.1210.1 1825.1102.1 2141, 995.7
S47. S02.2 867. S24.1 1188.1177.0 1510.1208.5 1832.1100.5 2150. 9235.0
554, 503.4 874, 528.6 1197.1183.8 1517.1205.0 1940.1098.6 2157. 976.9
S53. S05.3 881. 529.8 1206.1188.2 1526.1202.2 1848.1096.5 2161. 923.0
570, S08.1 890, S532.1 1212.1195.0 1536.1200.9 1855.1092.9 2167. £94.2
S79. S11.3 899, 536.9 1221.1198.5 1543.1197.7 1843.1090.5 2174. 245,7
S26. S11.3 906, 541.2 1229.1202.9 1550.1192.5 1870.10286.5 2180. 789.1
s34, S14.6 914, S44.6 1229.1208.1 1560.1191.0 1379.1088.5 2188. 741.4
AN2. S14.1 S22, 549.4 1249.1213.0 1569.1189.7 1887.1026.2 2196. 701.3
609, S12.5 930, S54.5 1257.1216.1 1575.1187.3 1894,1084.2 2206. 660.6
£13, S12.8 929, 558.9 1266.1216.9 1583.1182.9 1902.1082.1 2211. &08.2
527, S15.0 947, S6%Z.4 1272.1220.1 1592.1178.5 1909.1078.6 2221. 570.1
£25. S13.7 ©955. S68.2 1283.1222.5 1599.1177.3 1920.1076.9 3227. S17.4
£42. S12.7 962, S70.9 1292.1222.4 1609.1175.3 1526.1072.0 2236. 467.7
543, S12.8 972, S78.1 1300.1225.7 1616.1171.0 1935.1070.5 2242, 415.4
E57. S12.7 979, S25.0 13209.1228.1 1622.1168.1 1943.1070.1 2251. 270.9
fEZ, S12.5 997, S593.3 1217.1231.3 15631.1162.9 1951.1067.8 2263. 241.3
E7S. S12.7 995, A02.3 1326.1231.7 1639.1159.3 1941.1063.7 2269. 293.7
521, S13.3 1005. A14.9 1234.1232.6 1648.1156.1 1968.1060.5 2277. 246.1
822, S10.5 1012, A26.1 1344.1236.1 1656.1152.5 1976.1060.6 2285. 208.5
£33, S09.0 1019, A29.0 1254.1243.0 1653.1150.1 1985.1057.8 2290. 151.2
TOE. S06.9 1022. £55.3 1262.1244.5 1672.1147.7 1992.1055.7 2299. 103.3
713, S05.3 1029, AR0.2 1372.1241.2 1680.1145.3 2001.1053.4 2208, &7.7
TZ1. S02.8 1044, TOT.2 1291.1229.7 1637.1139.7 2007.1050.1 2215, 18.2
TIN., S0S.4 1056, T29.2. 1387.1827.3 1696.11356.2 2015.1049.7 2218, -54.5
TII, S02.1 1062, TPS.T.-1394,1228.5 1704.1131.8 2022.1044.1 2222.~112.3
7S, S07.3 1072, 212.1,18%2.1237.0 1712.1122.9 2031.1042.5 2338.-162. 0
PSI. S02.1 1082, 252.0 1402.1328.2 1720.1127.8 2040.1041.0 2350.-182.5
TN, S09.7 1092, 906.6. 1405.1236.1 1727.1124.9 2050.1032.5 2361.-127.7
FEE, S10.2 1102, 972.% 1409.1224.1 1736.1121.2 2056,1032.3 2370.-190.1
TTE. S10.1 1112.1032.5 1413.1235.4 1744, 11209 2062.1032.3 2230.-191. 3
TR, S10.9 1120.1025.3 1418.1222.7 1750.1118.5 2072.1030.5 2382.-192.1
TIE, S07.4 1127.1117.2 1422.1831.7 1760.1117.7 2076.1026.9 2292.-192.1
anz, S01.8 1122.1134.1 1429, 1329.% 1769.1116.1 2087.1024.6 2294.-191.7
CCOMMENT> MAX POWER: 407.4 HP & 2111. RPM.

<COMMENT> “RATED SPEED: 2067. RPM,

WAMT A CALCOMP PLOT OF THE MAPPING CURVE? (Y~sNds <DEFLT

0 vyOU WANT THE RPM,TQ
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HD-863171 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-11-86 TIME: 15:08:52
740 NTCCAQ085HCCORQ2 2
8B DIESEL SUMMARY REPORT
TEST NUMBER: HD-B63171 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7- 9-86 8:27 ENGINE ID: 740 NTCC400G85HCCORUZ 2
AMBIENT DATA
BAROMETER (DRY): 28.90 "HG
DRY BULB TEMPERATURE: 75.40 F
ABSOLUTE HUMIDITY: 54.10 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS cS HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 5.73 5.95 NUMBER 1176 1176
EXHAUST+BKG, GM 19.37 19.06 SLOPE 0.99623 0.99713
NET, GM/BHP-HR 0.576 0.552 0.555 (LIMIT: 0.97-1.03)
Y-INTERCEPT 3.728 1.689
CU (BAG) (LIMIT: +-50 RPM)
BACKGROUND, PPM 0.00 0.00 STD ERROR 25.496 25.298
EXHAUST+BKG, GM B7.74 88.02 (LIMIT: 100 RPM)
NET, GM/BHP-HR 3.47 3.45 3.45 R-SQUARE 0.99821 0.99824
(LIMIT: 0.97)
NOX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.00 NUMBER 944 953
EXHAUST+BKG, GM 110.05 120.27 SLOPE 1.00404 1.00420
NET, GM/BHP-HR 4.124 4.470 4.421 (LIMIT: 0.77/0.83-1.03)
: Y-INTERCEPT -11.282 -11.168
c02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.037 0.036 STD ERROR 4.588% 4.376%
EXHAUST+BKG, GM 16936.89 16273.41 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP~HR 630.9 600.4 604 .8 R-SQUARE 0.96968 0.97301
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 3.156600 0.157900 NUMBER 943 953
SECONDARY PART, GM 0.156700 0.158000 SL.OPE 0.99991 0.99995
PRIMARY TARE, GM 0.156900 0.155500 (LIMIT: 0.B7/0.89-1.03)
PRIMARY PART, GM 0.168400 0.165800 Y-INTERCEPT -2.492 -2.574
TOTAL, GM/BHP-HR 0.65 0.57 0.58 (LIMIT: +-5 BHP)
STD ERROR 4.295% 4.030%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 11.17 10.73 10.79 R-SQUARE 0.97886 0.98165
LBS/BHP-HR 0.442 0.420 0.423 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 25.308 25.516 25.486 ACTUAL 25.308 25.516
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 26.736 26.737
% DIFFERENCE -5.34% -4.57%
8B 740 NTCCA008SHCCOR0O2 2 DATE: 07-11-86 TIME: 15:0B:52

Hh-863171




HD-863172

740 NTCC40085HCCORD2

HS

TEST NUMBER:
TEST DATE/TIME:
AMBIENT DATA

BAROMETER (DRVY):

DRY BULB TEMPERATURE:

ABSOLUTE HUMIDITY:

EMISSION RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP~HR

CU {BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

NOX (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

C02 (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE,
SECONDARY PART,
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LBS/BHP-HR

BRAKE HORSEPOWER-HOUR

HL-B63172

2

HD-863172
7- 9-86

28.90
76.00 F

MANUFACTURER:
ENGINE 1D:

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST

CUMMINS
740 NTCC40085HCCOR02 2

DIESEL SUMMARY REPORT

“HG
51.75 GRAINS H20 / LB. DRY AIR
CS HS WTD TEST
0.00 6.25
0.00 20.29
0.000 0.589 0.589
0.00 0.00
0.00 88.57
0.00 3.46 3.46
0.00 0.00
0.00 122.30
0.000 4.508 4.508
0.000 0.033
0.00 16118.07
0.0 596.6 596.6
0.000000 0.158300
0.000000 0.158400
0.000000 0.153800
0.000006 0.163600
0.00 0.54 0.54
0.00 10.69 10.69
0.000 0.418 0.418
0.00u 25.583 25.583

740 NTCC40085HCCORO2

DATE: 07-11-86 TIME: 15:16:11
CYCLE STATISTICS Cs HS
SPEED
NUMBER 0 1176
SLOPE 0.00000 0.99576
(LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 4.326
(LIMIT: +-50 RPM)
STD ERROR 0.000 25.315
(LIMIT: 100 RPM)
R-SQUARE 0.00000 0.99824
(LIMIT: 0.97)
TORQUE
NUMBER 0 952
SLOPE 0.00000 1.00006
(LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -7.966
(LIMIT: +-15 FT-LBS)
STD ERROR 0.000% 4.448%
(LIMIT: 13% MAX ENG TQ)
R-SQUARE 0.00000 0.97181
(LIMIT: 0.85/0.88)
POWER
NUMBER 0 951
SLOPE 0.00000 0.99927
(LIMIT: 0.87/0.89-1.03)
Y-INTERCEPT . 0.000 -2.199
(LIMIT: +-5 BHP)
STD ERROR 0.000% 4.084%
(LIMIT: 8%)
R-SQUARE 0.00000 0.98112
(LIMIT: 0.91)
WORK .
ACTUAL 0.000 2%.583
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4.31%
2 DATE: 07-11-86 TIME: 15:16:11

HD-863172

HD-B863172
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HD-863174 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-14-86 TIME: 10:28:42
740 NTCC40D0BSHCCORD2 2
88 DIESEL SUMMARY REPORT
TEST NUMBER: HD-863174 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-10-86 8:18 ENGINE 1D: 740 NTCC40085HCCORDZ2 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 73.10 F
ABSOLUTE HUMIDITY: 65.18 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS CS HS
HC (INTEGRATED) ' SPEED
BACKGROUND, PPM 5.28 6.10 NUMBER 1176 1176
EXHAUST+BKG, GM 21.08 17.28 SLOPE 0.99405 0.99392
NET, GM/BHP-HR 0.655 0.472 0.498 (LIMIT: 0.97-1.03)
Y-INTERCEPT 6.348 4,858
cho(BAaG) (LIMIT: +-50 RPM)
L A P S N Ry o | [SIRe1S] 0.0 STD ERROR 24.937 25.052
boeree b, wM 17,78 76.33 (LIMIT: 100 RPM)
[T G B iR 3.UB 2.97 2.98 R-SQUARE 0.99828 (0.99827
(LIMIT: 0.97)
NuX LINTEGRATED) TORQUE
BACKRGROUND, PPM 0.00 0.00 NUMBER 949 959
EXHAUST+BKG, GM 110 .80 120.23 SLOPE 0.99611 0.98940
NET, GM/BHP-HR 4.253 4.561 4.517 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT ~5.455 -0.289
C02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.037 0.036 STD ERROR 4.605% 4,.460%
EXHAUST+BKG, GM 16488.24 15952.20 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 610.6 583.4 587.2 R-SQUARE 0.9698% 0.97208
(LIMIT: 0.8570.88)
HPARTICULATE POWER
SECONDARY TARE, GM 0.156100 0.158000 NUMBER 948 959
SECONDARY PART, GM 0.156200 0.158100 SLOPE 0.99754 0.99476
PRIMARY TARE, GM 0.154600 0.154600 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.1865650 0.164400 Y-INTERCEPT -1.846 ~-1.330
TOTAL, GM/BHP-HR 0.82 0.54 0.5% (LIMIT: +-5 BHP)
STD ERROR 4.252% 4.029%
FUEL CONSUMPTION (LIMIT: B8%) )
LBS 10.85 10.49 10.54 R-SQUARE 0.97960 0.98192
LBS/BHP-HR 0.427 0.408 0.4 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 25.403 25.7086 25.663 ACTUAL 25.403 25.706
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 26.736 26.737
% DIFFERENCE -4.,99% -3.86%
HU-B03174 8B 740 NTCC40085HCCOROZ 2 DATE: 07-14-86"TIME: 10:28:42

HD-863174

HD-863174
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HD-863175 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-14-86 TIME: 10:30:06 HD-863175
740 NTCCA40085HCCOROZ 2

HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863175 MANUFACTURER: CUMMINS

TEST DATE/TIME: 7-10-86 9:52 ENGINE ID: 740 NTCC40085HCCORO2 2

AMBIENT DATA

BAROMETER (DRY): 29.00 "HG
DRY BULB TEMPERATURE: 74.70 F
ABSOLUTE HUMIDITY: 78.32 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS cs HS WTD TEST CYCLE STATISTICS CS HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 6.77 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 18.34 SLOPE 0.00000 0.99270
NET, GM/BHP-HR 0.000 0.493 0.493 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 6.304
(0 (BAG) (LIMIT: +-50 RPM)
BAC e Gkl 1M 0.00 0.00 STD ERROR . 0.000 25.044
trimonTrsna, GM 0.00 77.99 (LIMIT: 100 RPM)
et b, MBI SR 0.0V 3.04 3.04 R-SQUARE 0.00000 0.99826
(LIMIT: 0.97)
NUX LENTEGRATED) TORQUE
BALKGROUND, PPM 0.00 0.00 NUMBER 0 954
EXHAUST+BKG, GM 0.00 120.91 . SLOPE 0.00000 0.99075
NET, GM/BHP-HR 0.000 4,756 4.756 (LIMIT: 0.77/0.83-1.03)
: Y-INTERCEPT 0.000 -1.481
C02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.030 STD ERROR 0.000% 4.489%
EXHAUST+BKG, GM 0.00 15919.00 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 590.1 590. 1 R-SQUARE 0.00000 0.97113
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.169000 NUMBER 1] 953
SECONDARY PART, GM 0.000000 0.169050 SLOPE 0.00000 0.99298
PRIMARY TARE, GM 0.000000 0.165900 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.175400 Y-INTERCEPT 0.000 -1.382
TOTAL, GM/BHP-HR 0.00 0.53 0.53 (LIMIT: +-5 BHP)
. STD ERROR 0.000% 4.056%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 10.58 10.58 R~SQUARE : 0.00000 0.98132
LBS/BHP-HR 0.000 0.413 0.413. . (LIMIT: 0.91%1)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.646 25.646 ACTUAL 0.000 25.646
(LIMIT: ~15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4.08%

- Bugl/h (RN 740 NTLCA40085HCCORVZ2 2 DATE: 07-14-86 TIME: 10:30:06 HD-B63175
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HD-863177 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-14-86 TIME: 16:41:02
740 NTCCA400BSHCCOROZ 2
88 DIESEL. SUMMARY REPORT
TEST NUMBER: HD-863177 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-14-86 8:36 ENGINE ID: 740 NTCCA4008SHCCOR0O2 2
AMBLENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 75.60 F
ABSOLUTE HUMIDITY: 74.97 GRAINS H20 / L8. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS (o HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 4.09 5.28 NUMBER 1176 1176
EXHAUST+BKG, GM 20.13 17.73 SLOPE 0.99579 0.99440
NET, GM/BHP-HR 0.657 0.519 0.539 (LIMIT: 0.97-1.03)
Y-INTERCEPT 4.804 6.835
(U EBAG) (LIMIT: +-50 RPM)
HACKRGROUND . PIM 0.00 0.00 STD ERROR 25.158 24.977
EXHAUST hBKGL ., GM 83.69 50.9% (LIMIT: 100 RPM)
NEY . GM/BHE HR 3.29 3.16 3.18 R-SQUARE 0.99826 0.99828
(LIMIT: 0.97)
NOA (INTEGRATED) TORQUE
BALKRGROUND , PPM 0.00 U.00 NUMBER 949 956
EXHAUST+BKG, GM 112.01% 120.49 SLOPE 1.00029 0.99999
NET ., GM/BHP-HR 4,409 4.709 4,666 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT -8.109 -7.636
(02 (BAG) . (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.034 0.033 STD ERROR 4.5930% 4.386%
EXHAUST+BKG, GM 16580.63 15993 .81 {(LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 617.7 591.4 595 .2 R-SQUARE 0.97035 0.97320
(LIMIT: 0.8570.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.157600 0.168200 NUMBER 948 956
SECONDARY PART, GMm 0.157900 0.168400 SLOPE 0.99912 0.99913
PRIMARY TARE, GM 0.146300 0.163500 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.159600 0.173900 Y~INTERCEPT -2.102 ~-2.139
TOTAL, GM/BHP-HR 0.73 0.56 0.58 (LIMIT: +-5 BHP)
STD ERROR 4.27%% 4,014%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 10.98 10.59 10.64 R-SQUARE 0.97948 (0.98207
LBS/BHP-HR 0.432 0.414 0.416 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 25.406 25.588 25.562 ACTUAL 25.406 25.588
(LIMIT: -~15%-5% REF BHP-HR)
REFERENCE 26.736 26.737
% DIFFERENCE -4 .97% -4.30%
b BG3177 6B 740 NTCC40085HCCOR02 2 DATE: 07-14-86 TIME: 16:41:02

HD-863177

HD-863177
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HD-B63178
740 NTCC40085HCCORO2
HS

TEST NUMBER:
TEST DATE/TIME:
AMBIENT DATA
BAROMETER (DRY):
DRY BULB TEMPERATURE:
ABSOLUTE HUMIDITY:

EMISSION RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

CO (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

NOX (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

€02 (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE, GM
SECONDARY PART, GM
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LBS/BHP-HR

BRAKE HORSEPOWER-HOUR

HD-Bb3178

HO~-863178
7-14-86

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-14-86 TIME: 16:41:17
DIESEL SUMMARY REPORT
MANUFACTURER: CUMMINS
ENGINE 1ID: 740 NTCCA40085HCCORO2 2
“HG
78.33 GRAINS H20 / LB. DRY AIR
CS HS WTD TEST CYCLE STATISTICS CS HS
SPEED
0.00 6.03 NUMBER o} 1176
0.00 18.69 SLOPE 0.00000 0.99484
0.000 0.533 0.533 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 5.058
(LIMIT: +-50 RPM) :
0.00 0.00 STD ERROR 0.000 25,252
0.00 81.08 (LIMIT: 100 RPM)
0.00 3.18 3.18 R~ SQUARE 0.00000 0.99824
(LIMIT: 0.97)
TORQUE
0.00 0.25 NUMBER 0 952
0.00 120.40 SLOPE 0.00000 1.00243
0.000 4.728 4.728 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -9.418
(LIMIT: +-15 FT-LBS)
0.000 0.034 STD ERROR 0.000% 4.409%
J.00 15845.11 (LIMIT: 13% MAX ENG TQ)
0.0 584.8 584.8 R-SQUARE 0.00000 0.9724
(LIMIT: 0.85/0.88)
POWER
0.000000 0.160000 NUMBER 0 951
0.000000 0.160200 SLOPE 0.00000 0.99935
0.000000 0.164000 (LIMIT: 0.87/0.89-1.03)
0.000000 0.173700 Y~INTERCEPT 0.000 -2.337
0.00 0.57 0.57 (LIMIT: +-S BHP)
STD ERROR 0.000% 4.053%"
(LIMIT: 8%)
0.00 10.45% 10.45 R-SQUARE 0.00000 0.98140
0.000 0.409 0.409 (LIMIT: 0.91)
WORK
0.000 25.538 25.538 ACTUAL 0.000 25.538
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4 ,48%
740 NTCC400B5HLCORO2 2 DATE: 07-14-86 TIME: 16:41:17

HD-863178

HD-863178
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HD-863180 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07~-17-86 TIME: 11:11:27
740 NTCC400B5HCCOR0O2 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863180 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-15-86 14:22 ENGINE ID: 740 NTCC40085HCCOR02 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 73.90 F
ABSOLUTE HUMIDITY: 72.91 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS cs HS WTD TEST CYCLE STATISTICS cs HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 4.54 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 15.40 SLOPE 0.00000 0.99504
NET, GM/BHP-HR 0.000 0.453 0.453 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 3.519
(0 (BAG) (LIMIT: +-50 RPM)
BACKGROUND , PPM 0.00 0.00 STD ERROR 0.000 25.825%
EXHAUST+BKG, GM 0.00 72.40 (LIMIT: 100 RPM)
NET, GM/BHP-HR 0.00 2.84 z.84 R-SQUARE 0.00000 0.99816
(LIMIT: 0.97)
NOX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.00 NUMBER 0 957
EXHAUST+BKG, GM 0.00 197.27 SLOPE 0.00000 1.00737
NET, GM/BHP-HR 0.000 7.693 7.693 (LIMIT: 0.77/0.83-1.03)
V~INTERCEPT 0.000 -11.982
CU2 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.03 STD ERROR 0.000% 4.348%
EXHAUST+BKG, GM 0.00 15282.59 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 566.8 566.8 R-SQUARE 0.00000 0.97420
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.149400 NUMBER o] 956
SECONDARY PART, GM 0.000000 0.149400 SLOPE 0.00000 1.00203
PRIMARY TARE, GM 0.000000 0.153900 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.161200 Y-INTERCEPT 0.000 -2.741
TOTAL, GM/BHP-HR 0.00 0.39 0.39 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.005%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 10.10 10.10 R-SQUARE 0.00000 0.98238
LBS/BHP-HR 0.000 0.396 0.396 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.502 25.502 ACTUAL 0.000 25.502
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4 .62%
HD B63180 HS 740 NTCC4008SHCCORO2 2 DATE: 07-17-86 TIME: 11:11:27

HD-863180

HD-863180



HD-863181 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: Q7-17-86 TIME: 16:10:01
740 NTCC40085HCCOR0Z2 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863181 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-15-86 ENGINE ID: 740 NTCC40085HCCOR02 2
AMBIENT DATA
BAROMETER (DRV): 29.10 "HG
DRY BULB TEMPERATURE: 72.90 F
ABSOLUTE HUMIDITY: 69.76 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS CcS HS
HC (INTEGRATED) ) SPEED
BACKGROUND, PPM 0.00 5.66 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 14.15 SLOPE 0.00000 0.99429
NET, GM/BHP-HR 0.000 0.365 0.365 (LIMIT: 0.97-1.03)
Y~INTERCEPT 0.000 4.032
SO BAGH (LIMIT: +-50 RPM)
' oLt [TIRES| 0,00 0.0U STD ERROR 0.000 25.734
Pera L e, GM 0.00 69.51 (LIMIT: 100 RPM)
Nt L UMy B R U. 00 2.72 2.1 R-SQUARE 0.00000 0.99817
(LIMIT: 0.97)
Hoa (INTEGWRATED) TORQUE
BACKGROUND, PPM 0.00 0.50 NUMBER 0 957
EXHAUST+BKG, GM 0.00 197 .38 SLOPE 0.00000 0.99659
NET, GM/BHP-HR 0.000 7.553 7.553 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -4,589
(U2 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.032 STD ERROR 0.000% 4.463%
EXHAUST+BKG, GM 0.00 15100.89 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 556.9 556.9 R-SQUARE 0.00000 0.97227
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.163900 NUMBER 0 956
SECONDARY PART, GM 0.000000 0.163900 SLOPE 0.00000 D0.99771
PRIMARY TARE, GM 0.000000 0.160000 (LIM1T: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.167600 Y-INTERCEPT 0.000 -1.882
TOTAL, GM/BHP-HR 0.00 0. 40 0.40 (LIMIT: +-% BHP)
STD ERROR 0.000% 4.052%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 9.96 9.96 R-SQUARE 0.00000 0.98181
LBS/BHP-HR 0.000 0.389 0.389 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.594 25.594 ACTUAL 0.000 25.594
(LIMIT: —15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% ODIFFERENCE 0.00% -4.27%
Hu-B6318) Hy 740 NTCCA0085HCCOR0OZ 2 DATE: 07-17-86 TIME: 16:10:01

HD-863181

HD-863181
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HD-863182
740 NTCC40085HCCORO2 2
HS

TEST NUMBER:
TEST DATE/TIME:
AMBIENT DATA

BAROMETER (DRY):

HD-863182
7-15-86 1%

29.10

ORY BULB TEMPERATURE: 72.30 F

ABSQLUTE HUMIDITY: 72.21

EMISSION RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

O (BAGH
Badrakoutdy FPM
Ercthau L etdka, GM
HE L LM Bk -HiR

HuA {(IMIEGRATED)

BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

1202 (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE, GM
SECONDARY PART, GM
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LBS/BHP-HR

BRAKE HORSEPOWER-HOUR

b Bodise (R

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-17-86 TIME: 11:12:30
DIESEL SUMMARY REPORT
MANUFACTURER : CUMMINS
: 43 ENGINE ID: 740 NTCC40085HCCOROZ 2
"HG
GRAINS H20 / LB. DRY AIR
CS HS WTD TEST CYCLE STATISTICS (o HS
SPEED i
0.00 5.36 NUMBER 0 1176
0.00 14.59 SLOPE .00000 0.99585
0.000 0.394 0.394 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 1.551
(LIMIT: +-50 RPM)
0.00 0.00 STD ERROR 0.000 25.640
0.60 71.74 (LIMIT: 100 RPM)
0.00 2.81 2.81 R-SQUARE .00000 0.99819
(LIMIT: 0.97)
TORQUE
0.00 0.25 NUMBER 0 958
0.00 197.18 SLOPE .00000 1.00176
0.000 7.642 7.642 (LIMIT: 0.77/0.83~1.03)
Y-INTERCEPT 0.000 -8.290
(LIMIT: +-15 FT-LBS)
0.000 0.033 STD ERROR 0.000% 4.419%
0.00 15180.09 (LIMIT: 13% MAX ENG TQ)
0.0 560.6 560.6 R-SQUARE .00000 0.97320
(LIMIT: 0.85/0.88)
POWER
0.000000 0.164300 NUMBER 0 957
0.000000 0.164300 SLOPE .00000 0.99929
0.000000 0.164600 (LIMIT: 0.87/0.89-1.03)
0.000000 0.172300 Y-INTERCEPT 0.000 -2.309
0.00 0.41 0.4 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.050%
(LIMIT: 8%)
0.00 10.00 10.00 R-SQUARE .00000 0.98194
0.000 0.392 0.392 (LIMIT: 0.91)
WORK
0.000 25.527 25.527 ACTUAL 0.000 25.527
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4 .52%
740 NTCLAQ0BSHCCORO2 2 DATE: 07-17-86 TIME: 11:12:30

HD-863182

HD-863182
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+HD-863183 } HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-17-86 TIME: 11:13:13
740 NTCCA400BSHCCORO2 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863183 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-15-86 16:22 ENGINE ID: 740 NTCC40085HCCORO2 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 72.90 F
ABSOLUTE HUMIDITV: 71.68 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS CS HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 5.51 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 14, 41 SLOPE 0.00000 0.99471
NET, GM/BHP~HR n.000 0.381 0.381 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 3.643
O (BAG) (LIMIT: +-50 RPM)
BACKGROUND . PPM 0.00 0.00 STD ERROR 0.000 25.928
EAMAUSTHBKGL ., GM 0.00 71.55% (LIMLT: 100 RPM)
NET, GM/BHP -tIR 0.00 2.80 2.80 R~ SQUARE 0.00000 0.99815
(LIMIT: 0.97)
NUX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.25 NUMBER 0 958
EXHAUST+BKG, GM 0.00 197.09 SLOPE 0.00000 0.99882
NET, GM/BHP-HR 0.000 7.620 7.620 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -6.781
CO2 (BAG) ) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.030 STD ERROR 0.000% 4.418%
EXHAUST+BKG, GM 0.00 15265.94 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 566.2 566.2 R-SQUARE 0.00000 0.97306
(LIMIT: 0.85/70.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.164600 NUMBER G 957
SECONDARY PART, GM 0.000000 0.164600 SLOPE 0.00000 0.99869
PRIMARY TARE, GM 0.000000 0.169800 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.182900 Y-INTERCEPT 0.000 -2.172
TOTAL, GM/BHP-HR 0.00 0.70 0.70 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.032%
FUEL. CONSUMPTI1ON (LIMIT: 8%)
LBS 0.0 1. 11 10.11 R-SQUARE 0.00000 0.98207
LBS/BHP-HR 0.000 0.396 0.396 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.551 25.551 ACTUAL 0.000 25.551
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4.43%
HL Bu3183 N 740 NTCCA0085HCCORDZ2 2 DATE: 07-17-86 TIME: 11:13:13

HD-863183

HD-863183
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HD~-863184 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-17-86 TIME: 17:06:44
740 NTCCA40Q085HCCOR02 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-B63184 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-16-86 8:45 ENGINE 1D: 740 NTCC40085HCCOR02 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 78.00 F
ABSOLUTE HUMIDITY: 85.84 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS Cs HS WTD TEST CYCLE STATISTICS cS HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 5.28 NUMBER o] 1176
EXHAUST+BKG, GM 0.00 36.89 SLOPE .00000 0.9960)
NET, GM/BHP-HR 0.000 1.254 1.254 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 5.237
CU (BAG) (LIMIT: +-50 RPM)}
BACKGROUND , PPM 0.0 0.00 STD ERROR 0.000 2%.643
EXHAUST+BKG, GM 0.00 106.40 (LIMIT: 100 RPM)
NET, GM/BHP-HR 0.00 4.1 4.11 R-SQUARE .00000 0.99819
(LIMIT: 0.97)
NOX {(INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.00 NUMBER 0 967
EXHAUST+BKG, GM 0.00 97 .86 SLOPE .00000 0.99137
NET, GM/BHP-HR U.000 3.891 3.891 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -2.37
02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.034 STD ERROR 0.000% 4.462%
EXHAUST+BKG, GM 0.00 16329.03 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 595.7 595 .7 R-SQUARE .00000 0.97305
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 U. 164600 NUMBER 0 966
SECONDARY PART, GM 0.000000 0.164600 SILOPE .00000 0.99497
PRIMARY TARE, GM 0.000000 0.169800 (LIMIT: 0.87/0.89-~1.03)
PRIMARY PART, GM 0.000000 0.182900 Y-INTERCEPT 0.000 ~1.455
TOTAL, GM/BHP-HR 0.00 0.71 0.71 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.042%-
FUEL CONSUMPTION (LIMIT: B%)
LBS 0.00 10.85 10.85 R-SQUARE .00000 0.98215
LBS/BHP-HR 0.000 0.419 0.419 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.880 25.880 ACTUAL 0.000 25.880
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.20%
D Bb3184 FS 740 NTCCA40UBSHCCORGZ 2 DATE: 07-17-86 TIME: 17:06:44

HD-863184

HD-B63184



HD-B63185 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-17-86 TIME: 17:07:18
740 NTCCA40085HCCORO2 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD~863185 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-16-86 13:4Y ENGINE ID: 740 NTCC4008SHCCORGZ2 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 78.40 F
ABSOLUTE HUMIDITY: 77.84 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS Cs HS WTD TEST CYCLE STATISTICS cs HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 5.43 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 34.71 SLOPE 0.00000 0.99735
NET, GM/BHP-HR 0.000 1.165 1.165 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 3.771
€O (BAG) (LIMIT: +-50 RPM)
BACKGROUND, PPM 0.00 0.00 STD ERROR 0.000 25.533
EXHAUST+BKG, GM 0.00 105.54 (LIMIT: 100 RPM)
NET, GM/BHP-HR 0.00 4.08 4.08 R-SQUARE 0.00000 0.99821
(LIMIT: 0.97)
HOX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.00 NUMBER -0 967
EXHAUST+BKG, GM 0.00 99.58 SLOPE 0.00000 0.99198
NET, GM/BHP-HR 0.000 3.875 3.87% (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -2.817
CUZ (BAG) (LIMIT: +-15 FT-1LBS)
BACKGROUND, PPM 0.000 0.032 STD ERROR 0.000% 4.766%
EXHAUST+BKG, GM ~0.00 16416.35 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 601.8 601.8 R-SQUARE 0.00000 0.96940
(LIMIT: 0.85/0.88)
PARTICULATE PDWER
SECONDARY TARE, GM 0.000000 0U.162300 NUMBER 0 966
SECONDARY PART, GM 0.000000 0.162500 SLOPE 0.00000 0.99634
PRIMARY TARE, GM 0.000000 0.154800 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 G.167400 V-INTERCEPT 0.000 -1.548
TOTAL, GM/BHP-HR 0.00 0.69 0.69 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.122%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 10.96 10.96 R-SQUARE 0.00000 0.98150
I.BS/BHP-HR 0.000 0.423 0.423 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR U. 000 25.890 25.890 ACTUAL 0.000 25.890
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.16%
740 NTCCA00B5HCCORUZ2 2 DATE: 07-17-86 TIME: 17:07:18

HL o385

HD-86318S

HD-863185
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HD-B863186 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-17-86 TIME: 17:07:32
740 NTCCA00B8SHCCOR02 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863186 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-16-86 14:24 ENGINE 1D: 740 NTCC4008SHCCOR02 2
AMBIENT DATA
BAROMETER (DRY): 29.10 “"HG
DRY BULB TEMPERATURE: 75.90 F
ABSOLUTE HUMIDITYV: 94 .25 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS cS HS WTD TEST CYCLE STATISTICS cs HS
HC (INTEGRATED) ' SPEED
BACKGROUND, PPM 0.00 6.79 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 34.51 SLOPE .00000 0.99881
NET. GM/BHP-HR U.000 1.117 1.117 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 0.909
CO (BAG) (LIMIT: +-50 RPM)
T N ST 0. 00 0.00 SID ERROR 0.000 26.113
Do, e, LN 0.u0 104,28 (LIMIT: 100 RPM)
T A DR T RIS AT 0.00 4.00 4.00 R-SQUARE .00000 0.99814
(LIMIT: 0.97)
HOA (INTEGRATED) TORQUE
BAUKULROUND, PPM 0.00 0.00 NUMBER 0 959
EXHAUST+BKG, GM 0.00 -98.81 SLOPE .00000 0.99572
NET, GM/BHP-HR 0.000 4,030 4.030 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -5.877
02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.030 STD ERROR 0.000% 4.749%
EXHAUST+BKG, GM 0.00 16481.23 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 607.9 607.9 R-SQUARE .00000 0.96861
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.1681100 NUMBER 0 958
SECONDARY PART, GM 0.000000 0.161100 SLOPE .00000 0.99655
PRIMARY TARE, GM 0.000000 0.3167000 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.179550 Y~INTERCEPRT 0.000 -1.878
TOTAL, GM/BHP-HR 0.00 0.69 0.69 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.140%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 11.03 11.03 R-SQUARE .00000 0.98080
LBS/BHP~HR 0.000 0.427 0.427 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.814 25.814 ACTUAL 0.000 25.814
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.45%

(%]

HL} 863186 H 740 NTCC40085HCCOR0O2 2

DATE :

07-17-86 TIME:

17:07:32

HD-863186

HD-863186
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HD-863187 HEAVY DUTY DIESEL TRANSTIENT ENGINE TEST DATE: 07-17-8B6 TIME: 17:07:44
740 NTCC40085HCCORO2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863187 MANUFACTURER : CUMMINS
TEST DATE/TIME: 7-17-86 8:50 ENGINE ID: 740 NTCC40085HCCORO02 2
AMBIENT DATA
BAROMETER (DRY): 29.20 "HG
DRY BULB TEMPERATURE: 74.50 F
ABSOLUTE HUMIDITY: 81.03 GRAINS H20 /7 LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS CS HS
HC (INTEGRATED) SPEED
BACKGROQUND, PPM 0.00 6.34 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 35.84 SLOPE .00000 0.99619
NET, GM/BHP-HR 0.000 1.173 1.173 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 4.330
O CEAGH (LIMIT: +-50 RPM)
BACrGROUGHD . M 0.u0 u.a8 STD ERROR 0.000 25.645
LAt Loorsn, GM U.uu 105 . 89 (LIMLIT: 100 RPM)
[ELS B W U P CYRT PR R T & u. 00 4. .04 4.04 R-SQUARE .00000 0.99819
(LIMIT: 0.97)
MAOx {INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.25 NUMBER 0 967
EXHAUST+BKG, GM 0.00 96.62 SLOPE ,00000 0.98299
NET, GM/BHP-HR 0.000 3.746 3.746 (LIMIT: 0.77/0.83~-1.03)
Y-INTERCEPT 0.000 3.923
02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.039 STD ERROR 0.000% 4 .823%
EXHAUST+BKG, GM 0.00 16569.04 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 597.5 597.5 R-SQUARE .00000 0.96814
(LIM1T: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.168650 NUMBER 0 966
SECONDARY PART, GM 0.000000 0.168800 SLOPE .00000 0.99282
PRIMARY TARE, GM 0. 000000 0.160650 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.173100 Y-INTERCEPT 0.000 -0.748
TOTAL, GM/BHP-HR 0.00 0.67 0.67 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.118%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 10.94 10.94 R-SQUARE .00000 0.98141
LBS/BHP-HR 0.000 0.420 0.420 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.0u0 26.016 26.016 ACTUAL 0.000 26.0186
(LIMIT: ~15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -2.69%
740 N1CCA0D0B5HCCORD2 2 DATE: 07-17-86 TIME: 17:07:44

s o s/

HD-863187

HD-863187



HD~863188
740 NTCCA00B5HCCORDOZ2 2
HS

TEST NUMBER: HD~863188
TEST DATE/TIME: 7-18-86
AMBIENT DATA

BAROMETER (DRY): 29.10
DRY BULB TEMPERATURE: 74.50 F
ABSOLUTE HUMIDITY: 49 .91

EMISSION RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

CO (BAG)
BACKGROUND , PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

NOX (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

C02 (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE, GM
SECONDARY PART, GM
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LBS/BHP-HR

BRAKE HORSEPOWER-HOUR

HD-863188 HS

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST

CUMMINS
740 NTCC40085HCCOR02 2

MANUFACTURER :
:45 ENGINE ID:
"HG
GRAINS H20 / LB. DRV AIR
cs HS WTD TEST
0.00 0.00
0.00 16.95
0.000 0.483 0.483
0.00 0.00
0.00 80.37
0.00 3.12 3.12
0.00 0.00
0.00 117.36
0.000 4.252 4,252
0.000 0.000
0.00 16039.31
0.0 586.4 586.4
0.000000 0.151900
0.000000 0.151900
0.000000 O.156000
0.000000 0. 166000
0.00 0.54 0.54
0.00 10.57 10.57
0.000 0.410 0.410
0.000 25.761

740 NTCC40085HCCOROZ

DATE:

DIESEL SUMMARY REPORT

08-06-86 TIME: 09:55:26

CYCLE STATISTICS CS HS
SPEED
NUMBER 0 1176
SLOPE .00000 0.99740
(LIMIT: 0.97-1.03)

Y-INTERCEPT 0.000 4,466
(LIMIT: +-50 RPM)

STD ERROR 0.000 25.395
(LIMIT: 100 RPM)

R-SQUARE .00000 0.99823
(LIMIT: 0.97)
TORQUE
NUMBER 0 955
SLOPE .00000 1.00233
(LIMIT: 0.77/0.83-1.03)

Y-INTERCEPT 0.000 -6.893
(LIMIT: +~15 FT-LBS)

STD ERROR 0.000% 4.718%
(LIMIT: 13% MAX ENG TQ)

R-SQUARE .00000 0.96901
(LIMIT: 0.85/0.88)
POWER .
NUMBER 0 954
SLOPE .00000 1.00359
(LIMIT: 0.87/0.89-1.03)

Y-INTERCEPT 0.000 -1.960
(LIMIT: +-5 BHP)

STD ERROR 0.000% 4.113%
(LIMIT: 8%)

R-SQUARE .00000 0.98123
(LIMIT: 0.91)

WORK

ACTUAL 0.000 25.761
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.65%
2 DATE: 08-06-86 TIME: 09:55:26

HD-863188

HD-863188



HD-863189
740 NTCC40085HCCOR0O2 2
HS

VEST NUMBER:
TEST DATE/TIME:
AMBIENT DATA

BAROMETER (DRY):

DRY BULB TEMPERATURE: 75.60 F

ABSOLUTE HUMIDITY:

EMISSION RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

Cu (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

NOX (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

(02 (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE, GM
SECONDARY PART, GM
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LBS/BHP-HR

BRAKE HORSEPOWER-HOUR

HD 803189 e

HD-B63189
7-18-86

29.10

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-21-86 TIME: 09:55:59
DIESEL SUMMARY REPORT
MANUFACTURER: CUMMINS
: 20 ENGINE ID: 740 NTCCA40085HCCOR0D2 2
“HG
56.12 GRAINS H20 / LB. DRY AIR
cS HS WTD TEST CYCLE STATISTICS CS HS
SPEED
0.00 5.36 NUMBER 0 1176
0.00 15.99 SLOPE .00000 0.99617
0.000 0.447 0.447 (LIMIT: 0.97-1.03)
Y-INTERCEPT 0.0U00 5.163
. (LIMIT: +-50 RPM)
0.00 0.00 STD ERROR 0.000 25.36)
0.00 77.32 (LIMIT: 100 RPM)
0.00 3.01 3.01 R-SQUARE .00000 0.99823
(LIMIT: 0.97)
TORQUE
0.00 0.50 NUMBER 0 953
0.00 119.08 SLOPE .00000 0.99333
0.000 4.364 4,364 (LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -3.141
(LIMIT: +-15 FT-LBS)
0.000 0.034 STD ERROR 0.000% 4.771%
0.00 15961.33 (LIMIT: 13% MAX ENG TQ)
0.0 585.7 585.7 R-SQUARE .00000 0.96748
(LIMIT: 0.85/0.88)
POWER
0.000000 0.158100 NUMBER 6] 952
0.000000 0.158150 SLOPE .00000 0.99780
0.000000 0.158350 (LIMIT: D.87/0.89-1.03)
0.000000 0.168700 Y~INTERCEPT 0.000 -1.603
0.00 0.57 0.57 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.126%
(LIMIT: 8%)
0.00 10.52 10.52 R~SQUARE .00000 0.98077
0.000 0.409 0.409 (LIMIT: 0.91)
WORK
0.000 25.70% 25.705 ACTUAL 0.000 25.708
: (LIMIT: ~15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.86%
740 NTCCAUDBSHCCOROZ2 2 DATE: 07-21-86 TIME: 09:55:59

HD-863189

HD-863189
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HD-863190 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-21-86 TIME: 09:56:07
740 NTCC40085HCCOROZ 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863190 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-18-86 10:50 ENGINE ID: 740 NTCC40085HCCOR0O2 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 74.10 F
ABSOLUTE HUMIDITY: 58.27 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CS HS WTD TEST CYCLE STATISTICS Cs HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 5.28 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 15.46 SLOPE 0.00000 0.99515
NET, GM/BHP-HR 0.000 0.426 0.426 (LIMIT: 0.97-1.03)
Y- INTERCEPT 0.000 6.706
CO (BAG) . (LIMIT: +-50 RPM)
BACKGROUND, PPM 0.00 0.00 STD ERROR 0.000 25.688
EXHAUST+BKG, GM 0.00 74.76 (LIMIT: 100 RPM)
NET, GM/BHP-HR 0.00 2.89 2.89 R~SQUARE 0.00000 0.99818
(LIMIT: 0.97)
NOX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.00 NUMBER 0 958
EXHAUST+BKG, GM 0.00 120.31 SLOPE 0.00000 0.99065
NET, GM/BHP-HR ¢.000 4.452 4.452 (LIMIT: 0.77/0.83-1.03)
Y-~ INTERCEPT 0.000 1.452
C0O2 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.034 STD ERROR 0.000% 4.809%
EXHAUST+BKG, GM 0.00 16016.72 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 584.5 584.5 R~SQUARE 0.00000 0.96759
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONOARY TARE, GM G.000000 0.163600 NUMBER 0 957
SECONDARY PART, GM 0.000000 0.163700 SLOPE 0.00000 0.99924
PRIMARY TARE, GM 0.000000 0.167700 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.177150 Y~INTERCEPT 0.000 -1.035
TOTAL, GM/BHP-HR 0.00 0.51 0.51 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4.140%
FUEL CONSUMPTION (LIMIT: 8%)
L8S 0.00 10.58 10.58 R-SQUARE 0.00000 0.98102
LBS/BHP-HR 0.000 G.408 0.408 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.897 25.897 ACTUAL 0.000 25.897
(LIMIT: -15%-%5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.14%
740 NTCCA0085HCCOROZ 2 DATE: 07-21-B6 TIME: 09:56:07

HU-463190

HS

HD-863190

HD-863190
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HD-863191 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-21-86 TIME: 14:56:52 HD-863191
740 NTCC40085HCCOROZ 2

HS DIESEL SUMMARY REPORT
TEST NUMBER: HO-B863191 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-18-86 13:24 ENGINE ID: 740 NTCC40085HCCORG2 2

AMBIENT DATA

BAROMETER (DRY): 29 .10 "HG
DRY BULB TEMPERATURE: 72.90 F
ABSOLUTE HUMIDITY: 54.87 GRAINS H20 / LB. DRY AlR
EMISSION RESULTS CsS HS WTD TEST CYCLE STATISTICS CS HS
HC (INTEGRATED) ' SPEED
BACKGROUND, PPM 0.00 4 .69 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 17.16 SLOPE 0.00000 0.99540
NEY, GM/BHP-HR 0.000 0.%515 0.515 (LIMIT: 0.97-1.03)
Y- INTERCEPT 0.000 4.919
O LBAG (LIMIT: +-50 RPM)
[T T A L0y U0 10D ERROR 0.000 25.676
[ R TR [YBVIY] 79 .58 (CIMIT . TU0 RPM)
ST BT TR R Y 0. 4yo 3.10 3.10 R~-SQUARE 4. 0uGus  0.99819
(LIMIT: 0.97)
leooa LIHEEGRATED) TORQUE
BACRGRIUND , PPM u. U0 0.00 NUMBER 0] 952
LAHAUST+BKG, GM 0.00 117.43 SLOPE 0.00000 1.00020
NET, GM/BHP-HR 0,000 4.344 4.344 (LIMIT: 0.77/0.83-1.03) .
Y~-INTERCEPT 0.0a00 -6.372
02 (BAG) (LIMIT: +-15 FT-LBS)
BACKGROUND, PPM 0.000 0.032 STD ERROR 0.000% 4.755%
EXHAUST+B8KG, GM 0.00 1588%.99 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 586.0 586.0 R-SQUARE 0.00000 0.96792
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM 0.000000 0.165000 NUMBER 0 951
SECONDARY PART, GM 0.000000 0.165100 SLOPE 0.00000 0.99990
PRIMARY TARE, GM 0.000000 0.163800 (LIMIT: 0.87/0.89-1.03)
PRIMARY PART, GM 0.000000 0.173350 Y~INTERCEPT 0.000 -1.911
TOTAL. GM/BHP-HR 0.00 0.52 0.52 (LIMIT: +-5 BHP)
STO ERROR 0.000% 4.131%
FUEL CONSUMPTION (LIMIT: 8%)
LBS u.00 10.53 10.53 R-SQUARE 0.00000 0.9807
LBS/BHP-HR 0.000 0.410 0.410 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOUR 0.000 25.687 25.687 ACTUAL 0.000 25.687
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.92%

HDh 863191 [N 740 NTCC40085HCCOROZ 2 DATE: 07-21-86 TIME: 14:56:52 HD-863191



HD~863192
740 NTCCA400B5HCCOROZ 2
HS

TEST NUMBER:
TEST DATE/TIME:
AMBIENT DATA
BAROMETER (DRY):
ABSOLUTE HUMIDITY:

EMISS1ON RESULTS

HC (INTEGRATED)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

CO tBAG)
BAC kWU, B
A r Bk, GM
HETYT, GMABOE RK

NOX (INTEGRATED)
BACKGROUND , PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

Cuz (BAG)
BACKGROUND, PPM
EXHAUST+BKG, GM
NET, GM/BHP-HR

PARTICULATE
SECONDARY TARE, GM
SECONDARY PART, GM
PRIMARY TARE, GM
PRIMARY PART, GM
TOTAL, GM/BHP-HR

FUEL CONSUMPTION
LBS
LLBS/BHP-HR

BRAKE HORSEPOWER-HOUR

tib dog19l (R

HD-B63192
7-18-86

29.10
DRY BULB TEMPERATURE: 72.50 F

HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE:

MANUFACTURER :
ENGINE ID:

CUMMINS
740 NTCC40085HCCORO2 2

“HG
53.84 GRAINS H20 / LB. DRY AIR
CS HS WTD TEST
0.00 5.95
0.00 16.78
0.000 0.458 0.458
.00 0.00
0.0 8.54
0.00 3.06 31.06
0.0v 0.25
0.00 117.42
d.000 4.305 4.305
0.000 0.034
0.00 15814.15
0.0 580.9 580.9
0.000000 0.1683100
0.000000 0.163200
0.000000 0.152750
0.000000 0.162400
0.00 0.52 0.52
0.00 10.44 10.44
0.000 0.406 0.406
0.000 25.702 25.702

740 NYCCA0085HCCORO2

DIESEL SUMMARY REPORT

07-21-86 TIME: 10:42:08 HD-863192

CYCLE STATISTICS CS HS
SPEED
NUMBER 0 1176
SLOPE .00000 0.99604
(LIMIT: 0.97-1.03)
Y-INTERCEPT 0.000 3.847
(LIMIT: +-50 RPM)
STD ERROR 0.000 25.980
(LIMIT: 100 RPM)
R-SQUARE .00000 0.99814
(LIMIT: 0.97)
TORQUE
NUMBER 0 954
SLOPE .00000 0.99461
(LIMIT: 0.77/0.83-1.03)
Y-INTERCEPT 0.000 -3.546
(LIMIT: +-15 FT-LBS)
STD ERROR 0.000% 4.778%
(LIMIT: 13% MAX ENG TQ)
R-SQUARE .00000 0.96750
(LIMIT: 0.85/0.88)
POWER
NUMBER 0 953
SLOPE .00000 0.99764
(LIMIT: 0.87/0.89-1.03)
Y-INTERCEPT 0.000 -1.655
(LIMIT: +-6 BHP)
STD ERROR 0.000% 4.143%
(LIMIT: 8%)
R~SQUARE .00000 0.98057
(LIMIT: 0.91)
WORK
ACTUAL 0.000 25.702
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -3.87%

2 DATE: 07-21-86 TIME: 10:42:08 HD-863192
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HD~863193 HEAVY DUTY DIESEL TRANSIENT ENGINE TEST DATE: 07-21-86 TIME: 10:42:23
740 NTCC40085HCCOR0D2 2
HS DIESEL SUMMARY REPORT
TEST NUMBER: HD-863193 MANUFACTURER: CUMMINS
TEST DATE/TIME: 7-18~-86 14:42 ENGINE 1ID: 740 NTCC400B5HCCORDOZ 2
AMBIENT DATA
BAROMETER (DRY): 29.10 "HG
DRY BULB TEMPERATURE: 73.30 F
ABSOLUTE HUMIDITY: 50.10 GRAINS H20 / LB. DRY AIR
EMISSION RESULTS CcS HS WTD TEST CYCLE STATISTICS CcS HS
HC (INTEGRATED) SPEED
BACKGROUND, PPM 0.00 6.18 NUMBER 0 1176
EXHAUST+BKG, GM 0.00 16.00 SLOPE .00000 0.99635
NET, GM/BHP-HR 0.000 0.4a21 0.421 (LIMIT: 0.97-1.03)
Y=-INTERCEPT 0.000 3.698
CO (BAG) (LIMIT: +-50 RPM)
BACKGROUND . PPM 0.00 0.00 STD ERROR 0.000 26.153
EXHAUST rBKG, GM 0.00 76.94 (LIMIT: 100 RPM)
NET, GM/BHP - R 0.00 3.00 3.u0 R-SQUARE .00000 0.99812
(LIMIT: 0.97)
NOX (INTEGRATED) TORQUE
BACKGROUND, PPM 0.00 0.25 NUMBER 0 955
EXHAUST+BKG, GM .00 117.26 SLOPE 1.00000 0.99528
NET, GM/BHP-HR 0.000 4.266 4.266 (LIMIT: 0.77/0.83~-1.03)
Y-INTERCEPT 0.000 -4.590
(02 (BAG) (LIMIT: +-315 FT-LBS)
BACKGROUND, PPM 0.000 0.033 STD ERROR 0.000% 4.758%
EXHAUST+BKG, GM 0.00 15873.81 (LIMIT: 13% MAX ENG TQ)
NET, GM/BHP-HR 0.0 584.8 584.8 R-SQUARE .00000 0.96799
(LIMIT: 0.85/0.88)
PARTICULATE POWER
SECONDARY TARE, GM U. 000000 0.158400 NUMBER 0 954
SECONDARY PART, GM 0.000000 0.158450 SLOPE .00000 0.99782
PRIMARY TARE, GM 0.000000 0.165200 (LIMIT: 0.87/70.89-1.03)
PRIMARY PART, GM 0.000000 0.175000 Y-INTERCEPT 0.000 -1.796
TOTAL, GM/BHP-HR 0.00 0.53 0.53 (LIMIT: +-5 BHP)
STD ERROR 0.000% 4. 117%
FUEL CONSUMPTION (LIMIT: 8%)
LBS 0.00 10.49 10. 49 R-SQUARE .00000 0.98091
LBS/BHP-HR 0.000 0.409 0.409 (LIMIT: 0.91)
WORK
BRAKE HORSEPOWER-HOQUR 0.000 25.664 25 .664 ACTUAL 0.000 25.664
(LIMIT: -15%-5% REF BHP-HR)
REFERENCE 0.000 26.736
% DIFFERENCE 0.00% -4.01%
M- 863193 S 740 NTCCA4008SHCCOROZ2 2 DATE: 07-21-86 TIME: 10:42:23

HD-863193

HD-863193
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TEST NO.: HD-863173 ENGINE: 740 NTCC40085HCCOR02 2 TEST D/T: 7- 9-86 13:30 REPORT D/T: 07-11-86 13:38 POa0684

WEIGHTED SUMMARY REPORT

-

AMBIENT DATA

AVERAGE BAROMETER (DRY) : 28.59 (" HG)
AVERAGE DRY BULB TEMPERATURE : 78.3 (DEG F)
AVERAGE ABSOLUTE HUMIDITY 2 56.68 (GRAINS H20/LB AIR)

MODE-TO-MODE RESULTS

KUN*
CORR MEASURED
SPEED TORQUE BHP FUEL HC co NOX co2
MODE (RPM) (FT-LB) (HP) (LB/HR) (GM/HR) (GM/HR) (GM/HR) (GM/HR)
1 1300 319.0 78.96 28.67 29.29 65.77 509.40 42389.92
2 1300 520.5 128 .83 44 .34 28 .87 117.80 8962.96 64019.51
3 2100 252.5 100.96 51.59 112.56 132.17 309.10 73691.09
) 2100 747.5 298 .88 115.14 76.38 238.56 1256.41 172922.46
5 627 23.5 ©2.81 3.52 74.99 52.29 35.38 5175.35
WEIGHTED TOTALS 47 .78 19.08 25.38 47 .65 239.07 28090.66
[ e \
Y : 4
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TEST NO.: HD-863176 ENGINE: 740 N1CC40085HCCORU2 2 TEST D/T: 7~10-86 13:30 REPORT D/T: 07-24-86 14:44 P0406G84

WEIGHTED SUMMARY REPORT

-

AMBIENT DATA

AVERAGE BAROMETER (DRY) : 2B.51 (" HG)
AVERAGE DORY BULB TEMPERATURE : 79.1 (DEG F)
AVERAGE ABSOLUTE HUMIDITY : 81.80 (GRAINS H20/1.B AIR)

MODE-TO-MODE RESULTS

FUN*
CORR MEAGURED
SPEED TORQUE BHP FUEL HC co NOX coz2
MODE (RPM) (FT-LB) (HP) (LB/HR) (GM/HR) (GM/HR) (GM/HR) (GM/HR)
1 1300 317.5 78.59 28.77 28.36 60.83 489.07 41042.51
2 1300 516.0 127.72 43 .12 29 .41 113.23 956.37 62011.30
3 2100 251.5 100 .56 49.72 114.50 126.55 "302.15 71878.09
4 2100 747.0 298.68 111.39 79.12 239.57 1246.10 167485.40
5 630 21.5 2.58 3.49 74.26 65.29 35.31 4782.30
WEIGHTED TOTALS 47 .60 18.62 25.67 47 .63 235.80 27228.73
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TEST NO.: HD-BG3179 ENGINE: 740 RTCC400851CCOR0Z 2 TEST D/T: 7-15-86 8: O REPORT D/T: 07-15-86 16:10 P0O406GBA

WEIGHTED SUMMARY REPORT

-

AMBIENT DATA

AVERAGE BAROMETER (DRY) : 28.70 (" HG)
AVERAGE DRY BULB TEMPERATURE : 80.6 (DEG F)
AVERAGE ABSOLUTE HUMIDITY : 77.77 (GRAINS H20/LB AIR)

MODE-TO-MODE RESULTS

*UN*
CORR MEASURED
SPEED TORQUE BHP FUEL HC Cco NOX Cco2
MODE (RPM) (FT-LB) (HP) (LB/HR) (GM/HR) (GM/HR) (GM/HR) (GM/HR)
1 Patiy 3lb.b 'y 34 30.54 32.27 62.52 496.73 41504.48
K 1300 517.95 128 .09 42.77 29.22 113.88 916.98 63112.50
3 2100 253.0 101,16 50.63 110.60 127.04 311.80 72669.09
4 2100 751.5 300.48 106.84 77.15 227 .81 1155.50 166842.91
S 632 26.5 3.19 3.00 73.64 56.52 35.58 4818.29
WEIGHTED TOTALS 47 .86 18.30 25.40 46.19 226.70 27362.38

o
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TEST NO.: HD-863212 ENGINE: 740 NTCCA00BSHCCORD2 2 TEST D/T: 7-23-86 16:15 REPORT D/T: 07-24-86 13:58 P040684
WEIGHTED SUMMARY REPORT
AMBIENT DATA
AVERAGE BAROMETER (DRY) 28.81 (" HG)
AVERAGE DRY BULB TEMPERATURE 79.4 (DEG F)
AVERAGE ABSOLUTE HUMIDITY 75.42 (GRAINS H20/LB AIR)
MODE-TO-MODE RESULTS
KUN*
CORR MEASURED
SPEED TORQUE  BHP FUEL HC co NOX co2
MODE (RPM) (FT-LB) (HP)  (LB/HR) (GM/HR) _(GM/HR) _(GM/HR) _(GM/HR)
12100 7h0.0 299 .88 116,45 68.30 231.45 0.0 171611.72
> 2100 250.0 99.96 50.36 106.91 127.24 0.0 72848.08
3 1500 316.0 78.22 24 .68 30.53 60.28 0.0 41368.83
WEIGHTED TOTALS 34.25 14.09 15.55 30.43 0.0 20578.13

(\
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Manufacturém;* m’m)_; ( 7410) ) '-Contact

ENGINE INEORWA’I"ICN‘t

6.

SPECIAL INSTRUCTIONS

Starting instructions, request for presence of c;:mpany' representative,
intention to do restorative maintenance at EPA, engine disposition, etc.

80p5_2' Al =
747 ATT7 7 APNR R 7 AP N> vo2-

PR A S

1. Engine fami.ly and model 4/7‘64 400 )
2. Serial nunber 10780 256

' 3. . Engine model yeafj |
4. Displacement Bs=s—
5. mel_ type (diesel #1 or@ ‘

Required fuel pressure (if not specified, S psvig will be used) |

7. Rated HP Hp e zZLO rpm (Fuel rate __ mm3/stroke lbs/hr) '
8. Max. T /2% e /3o r;m (Fuel rate ___ mm3/stroke ___ 1bs/hr)
9. Accumulated lﬁours,or mileage - o o g {'0‘;? DESS:

© 10, Certified injection timing | ' R TQB\ N
11. Engine oil type [SW 40 [l 4 Al
12, (Nominal thermostat temperature _  °F) . ‘ | | RRARS '”"’\/2 ok
13. | Vehicle application/type of service ol . | L=< |
. ey
1. Max. full load gov. speed Z/22 rpm . N ) | ..
2. Curb idle speed i%rpm (max. safe N.L. speed <35 rpm) ___T———\ﬁ
3. Inlet depression: 13~mode "Ho0 i‘ X ,) .i. ,/4
) Transient __ 20  "HO ;‘ ': "! e e bR
4. Exhaust baclfpressure: Tr:x::;m: H 20 \;{‘-AS PQKT B&'“&S
‘5.- i }':‘uel shut-of system (man., 24vy 12v) 7/’/96 .
6. Output shaft rotation (CW, CCW) ccw
7. (Supply fuel pressure psi) M(S‘M
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To-

Mv. Tom Brines  EPA
“ANN  ARBOR.

FARKSIENT EMISSIDN CYCLE

NGINT

SRS T

%

SERIAL NUIBER 167207545
ILLE SFEED
RATED SPEED
EPA RATED SPEED
DYRO TYPE CODBE
PUMP TYPE CODE
DYNDO INZRTIA
DYNO ZERQO
DYRO SPAN
DVRO PRECICTION GAIN
THROTTLE PREDICTION GAIR
MAX TiiuM TORQUE
RATEL HURGEPOWER
MaxXiMilrt HORBEPOWVER
a7l SPEED
HITH CALCULATED TORQUE

TORQUE Ty /

SPEED WIDE OPEN
6&37.G6 -3 O S16.7
TG - $23. 4
8r7’. 0 - B 555. 0
g77.0 . e 583. 0
10770 o ! 807.7
1177.0 vy, 1 1025. 0
1277.6 - b 1221. 0
1377.0 P 1229.3
1477.¢ ¢ rer. 1211, 4
1577.0 ' ° WLE 1177.2
1677.0 '° 1l 13387
1777.0 ' 7 ez 1104, 8
1877. 0 2 rfts 10797
1977.6 .- /el 10S0.5
2577. 0 - sov s 10239
2177.0 o 791. 6
2277. 0 M = 172.0
2377.6 ~3955. &

LI (T I T I (IO I

L 627
2100
2100.

COO000O00Q0O

CLOSED
-&7.
~92.
-97.

-102.

-108.

-10%.

-119.

—-128.

-132.

-140.

-147.

-192.

-161.

-1&8.

-177.

-1894.

~1%2.

-193.
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