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PREFACE

This report, prepared by the Energy Research and Development
Administration, Bartlesville Energy Research Center for the U.S.
Department of Transportation, Transportation Systems Center, Energy
Technology Branch, Cambridge, Massachusetts presents results of
experimental work to obtain information on performance character-—
istics of an engine used in automobiles sold in the United States.
The engine used in this work is one of a series of 23 engines to
be tested in the current program.

Mr. Ralph G. Colello is the technical monitor on this project.
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1. INTRODUCTION

The data acquired from tests of a 1975 Chevrolet 250-CID |-bbi
engine are presented in this report. This engine is used by Chevrolet
in the Chevelle, Nova, and Camaro models. The test results are sufficient
to establish steady-state maps for fuel consumption and emissions
(carbon monoxide, unburned hydrocarbon, and oxides of nitrogen) over
the entire operating range of the engine.

The objective of this program is to obtain engine performance
data for estimating emissions and fuel economy for varied engine service
and duty. The intent of this work is to provide basic engine charac-
teristic data required as input for engineering calculations involving
ground transportation.



2. ENGINE TEST REPORT

The engine test setup included a complete engine with the exception
of a fan and a cooling tower which was used in place of the radiator.
The alternator was included but was not wired into the engine's elec-
trical system. The engine was equipped with emission control systems
including early fuel evaporation, an oxidation catalyst, and exhaust-
gas recirculation. General engine specifications are Tisted in table 1.
A single batch of unleaded regular-grade gasoline was used throughout
the breakin and test; a detailed fuel analysis is given in table 2.

The engine breakin consisted of 40 hours of engine operation on the
dynamometer. The engine was operated at various speeds and loads
designed to simulate road-load conditions; details of the breakin
schedule are shown in table 3. Engine testing began on Dec. 29, 1975,
and ended on Jan. 8, 1976 for a total engine operating time of about
95 hours. The engine was tested while operating at the following
steady-state modes:

Speeds: 900; 1,200; 1,500; 2,100; 2,700; 3,300; 3,800 rpm

Loads: 0, 5, 10, 25, 40, 60, 75, 90, 100 pct of full load
(repeated at 0, 5, 25, 40 pct of full load for all speeds)

Idle-speed loads: 1, 2, 6 bhp (repeated at each condition)

Total number of original test modes............... 67
Total number of repeats........oovevuveiinnnnnn. _42
Total number of tests.....covvviieiiiinennnn. 109.

The following data were recorded:

Test number

Date

Barometric pressure, mm Hg

Dew point, °F

Inlet air temperature, °F

Speed, rpm

Torque, 1b-ft -- BLH strain gauge load cell; Daytronics indicator
Fuel rate, 1b/hr -- Fluidyne positive displacement fuel flow meter
Ignition timing, °BTC

Manifold vacuum, in. Hg

Throttle Angle, degrees

C0, pct -- Beckman NDIR

C0,, pct -- Beckman NDIR

05, pct -- Beckman polarographic detector

HE, ppmC -- Custom-built heated flame ionization detector



NOy, ppm -- Thermo-Electron chemiluminescent detector
0il temperature, °F

0il1 pressure, psig

Coolant temperature, °F

Exhaust temperature, °F

Exhaust pressure, in. Hy0

Intake manifold temperature, °F .

The computed data include absolute humidity (grains per pound dry
air), power (bhp), air-fuel ratio (includes air injection), and emission
rates of carbon monoxide (CO), unburned hydrocarbons (HC), and oxides
of nitrogen (NOy) in grams per hour. The following equations were
applied in the computations:

] D-1.4
W= exp 12.02 (D ¥ 217 s (-I)
Y- 4348 W
B-W ° (2)
oo [NxT) [736.6) [t + a60) O-° | (3)
5252) |B - W| | 545

NO, CO + COp

(CO) + 2(C0p) + 2(0p) +iT0%|+ 3.148(C02)|CO + 3C0,
A/F = 4.895 . (4)

HC o+ €0
(o) + (C0p) +-ETF) 1 + 0.03148(C0,)\CO ¥ 3c02)

The equation for A/F is based on:

1. Fuel = CH2.099

(C0) (H,0)
2. Water-gas-shift equilibrium constant = W) Y = 3

2 2

3. HC was determined on a raw exhaust, wet basis, all other species
measured on a dry basis.

4. A11 NO, is NO.

Mol. wt CO

Mass CO = (exhaust flow rate) x (CO) x MoT. wt exhaust

X correction for water removal,



Mass CO

Mass HC

Mass NO, = 0.0007201 (F) (A/F + 1) (NOy)

4.383 (F) (A/F + 1) (cCO0)

1

€0+ T0, s
1+ 0.03148(C02)(C0 + 3C02)

0.0002207 (F) (A/F + 1) (HC),

1

1

co+ CO

K

where

A/F
B
co
c0,
D

F

H

HC

NO
NO,

H™ T -0.0087 (H - 75) >

air-fuel ratio

barometric pressure, mm Hg

carbon monoxide concentration, pct, vol
carbon dioxide concentration, pct, vol
intake air dew point, °F

fuel rate, 1b/hr

humidity, grains H20/1b dry air
unburned hydrocarbon concentration, ppmC, vol
humidity correction factor

engine speed, rpm

nitric oxide concentration, ppm, vol
nitrogen oxides concentration, ppm, vol
oxygen concentration, pct, vol
corrected power, brake horsepower
intake air temperature, °F

torque, ft-1b

water vapor pressure, mm Hg .

-4-

3

1+ 0.03148(c02)(cﬁ‘1“§tb2

(5)

(6)

X KH’ (7)

(8)



TABLE 1. - MANUFACTURER'S ENGINE SPECIFICATIONS

Displacement, cubic inches........ooviiiiiiiiiiinnennnnnnn. 250
Maximum horsepower, bhp @ 3,800 rpm.........ccvevvennrnn... 105
Maximum torque, Tb-ft @ 1,200 rpm.....coovvvvinvneenennnn... 185
Bore and stroke, inches........c.uiiiieineiiee .. 3.875 x 3.53
ConfiguUration. . oot e e In-Tine, upright
6-cylinder
CompPressSion ratio. ...t e e 8.25:1
Faring Order. . vt e e e e e 1-5-3-6-2-4
Ignition timing at idle speed, °BTDC @ 850 rpm.............. 10
Block material. .ot e e Cast iron
Head material. . oot e e e e Cast iron
Number of crankshaft main bearings.................oouv..... 7
Number of compression rings/piston.........ccovveuvevnun.... 2
Number of 011 rings/piston........cooiiviiiiinnnnnnnnnnnn.n. 1
Cam drive type... ottt e e Chain and sprocket
Valve 1ift:
Intake, TNCRES. .ottt e e e 0.381
EXhaust, inches. ...ttt e 0.398
Valve timing:
Intake opens, BT . ...uuiiurinn it i enanenanannn, 66
Intake cl10S@S, CABC....cvviiriiriiiiiiiieeeernnennnns 270
Exhaust opens, °BBC......c.uivriviiinennnnenennennnnnn. 260
Exhaust c105eS, CATC.. i itiiirine ittt ieeeeeeeeennnnnns 64
Spark plug gap, TNCheS. .vuvir ittt et e e e eeanaenns 0.060
Engine weight, Tbs....iiiiiiiii i it e eeannn, 525
Exhaust-gas recirculation system:
1 Y o T P Tapered stem
Control Signal....vuietin ittt ittt iinaennnn Manifold vacuum
Point of discharge........cooiiiiiiiiiiiin .. Intake manifold
Crankcase emission control:
Control method. . ....cvviiiiiie ittt itennnnn. Positive crank-
case ventilation
Point of discharge........c.ovviiiiiiinineinnennnnnn. Breather
Carburetor type. vttt i e e Single bore,
downdraft
Distributor specifications:
Centrifugal advance, begins, ° @ 1,100 rpm............. 0
Centrifugal advance, intermediate, ° @ 2,300 rpm....... 7
Centrifugal advance, full, ° @ 4,200 rpm............... 16
Vacuum advance, begins, ® @ 4 in. Hg...ovvvivvrrnnnnn.. 0
Vacuum advance, maximum, © @ 12 in. Hg....ovvevrnrnnn.. 18
Carburetor NUMbEr. ...ttt it e e e, 7045013
EGR valve number........ouiiiiirii ittt 17050492
Distributor number......... .ottt e, 1112863




TABLE 2. - FUEL SPECIFICATIONS

Fuel NO. ..ottt i iie i e 7516
Research octane No..............o.... 91.0
Motor octane NO......coiivivenna.... 83.5
Reid vapor pressure, psig............ 9.86

(by micro vapor pressure test)
Distilation, °F:

10 pet. et e 125
T8 ool 212
1T o T A 390
100 peteeeenin it e i i, 416
API gravity, ®...coviiiiiiiiiiaa... 66.1
FIA analysis, pct:
AromaticS....coovevinninneiennnnnnn, 11
0lefins..vvrn it ieinnans 15
Paraffins..........ciiiiiiia... 74
Sulfur, pct.. .ot 0.0288
Lead, grams per gallon............... Trace

TABLE 3. - ENGINE BREAKIN SCHEDULE

Simulated vehicle Engine speed, Manifold vacuum, Fraction of
speed, mph rpm in. Hg time in mode
25 825 12.0 1/8 hr
30 950 10.0 .
35 1,075 9.0 .
40 1,200 8.25 "
45 1,500 7.8 "
50 1,820 7.5 !
55 2,025 7.3 !
60 2,150 6.8 "

Time per cycle = 2 hours.
Mileage per cycle = 85 miles.
Total mileage accumulated over the 40-hr breakin period = 1,700 miles.



3. DISCUSSION OF TEST RESULTS

The maximum power output of the engine gave results similar to
those quoted in table 1. The maximum torque was found at a slightly
higher rpm than specified, but the value quoted in the table was
exceeded at the prescribed engine speed. Maximum corrected brake
horsepower, maximum corrected torque, and brake specific fuel consump-
tion (BSFC) are plotted as a function of engine speed at wide-open
throttle (WOT) in figure 1. The minimum BSFC values are found in a
range of 90 to 75 percent of maximum power for any engine speed as
can be seen in a plot of fuel consumption rate versus power for a given
engine speed (figure 2). The conditions which promote the low BSFC
value are thought to be operation at an air-fuel ratio near stoichio-
metric (figure 3), 1ittle or no exhaust-gas recirculation (EGR) (as
evidenced by the high NO, emissions shown in figure 4), and slightly
advanced spark timing. Emissions of unburned HC and CO are maintained
at low levels except conditions near WOT (figures 5 and 6).



4. CONCLUSION

The repeatability of emission rates and fuel consumption is
satisfactory for the purposes of this test.



CORRECTED BRAKE HORSEPOWER

BSFC, 1b/hp-hr
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FIGURE 1. - BRAKE SPECIFICATION FUEL CONSUMPTION, TORQUE, AND

BRAKE HORSEPOWER VERSUS ENGINE RPM AT WIDE
OPEN THROTTLE--CHEVROLET 250-CID ENGINE.
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Engine....ceceseeeeeesese.s. Chev 250-CID
FU€l.eeeeveoeecosscansnssses 1516

TEST NUMDET....0c0000000a0ss 1 2 5 4 5
Test Date. . oveeennraeeaecas 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75
Barometer, mm Hg.oveooaoosss 740.2 740.2 740.2 740.2 740.2
Humidity, grains/1b......... 52 52 52 52 52
Temperature, F..eo.eecosocons 70 71 T4 T4 4
Engine speed, IPM..cceecanse 850 550 850 550 750
Torque, 1b-ft...ceceasennsas 10.0 53.4 10.2 55.0 8.8
Power, bhp¥...ceeoeasconaans 1.6 5.6 1.6 5.7 1.3
Fuel rate, 1b/hr......ccoeu. 3.6 .6 3.6 4.5 3.6
Ignition timing, deg BIC.... 25.0 25.5 27.0 25.0 26.0
Manifold vacuum, in Hg...... 17.0 12.0 17.0 13.0 17.0
Throttle angle, degeeecacsas 0.0 0.0 0.0 0.0 0.0
Before Catalyst
Concentrations, dry basis:
CO, Puoveecesocaoascanss . 3494 .0653% . 1420 L0677 L1373
CO2, Preveeevoccoancscnns 10.80 11.00 10.70 11.33 10.70
02, Beeeeeececocosasans 5.25 4,85 5.25 4.25 5.50
HC, PPMC.ccvvocnconccsse 4358 2786 3554 1905 3949
NOX, DPPMecveesocscaooas 35 130 75 265 85
Air-fuel ratio...essccccaacs 18.60 18,72 18.96 18.25 19.12
Emission rates, g/hr:
COvevervvocnnsosocannas 97.2 18.0 40.3 23.1 39.0
HC..oveoiovosoanososaas 61.1 38,6 50.9 32.7 56.6
NOX¥¥*, ,  iueeeocaoceooncns 1.4 5.3 3.2 13.4 3,6
0il temperature, Feee.eoeeese 197 196 191 182 192
0il pressure, PSi.ceecceccces 32 26 34 34 32
Coolant temperature, F...... 192 196 196 187 196
Exhaust temperature, F...... 713 631 694 716 712
Exhaust pressure, in H20.... 3.0 3.0 3.0 4.0 ' 4.0
After Catalyst
Concentrations, dry basis:
COy Buoveeeeeesconaconns .0024 .0024 .0024 .0024 .0024
CO2, Fueveeeesoscanananna 11.22 11.22 11.11 11.55 11.11
02, Peeeeocsassanaaaana 4.45 4,45 4,75 3.95 4,95
HC, PPmC.vvveccvcancnne 222 613 844 292 1478
NOX, PPM.ccececcsscescce 11 140 95 275 100
Air-fuel ratiO..ceceeccooass 18.77 18.71 18.97 18.24 19.04
Emission rates, g/hr:
COuuvvonncoornnosnannes .7 .7 .7 .8 .7
HCivveevooooaaoocnasnsas 3.1 8.5 12,1 5.0 21.0
NOX*¥*, ,ieeeavesocsancas 1.7 5.7 4.0 13.9 4.2
Exhaust temperature, F...... 664 596 520 662 574
Exhaust pressure, in H20.... 0.0 0.0 0.0 0.0 0.0

¥ Corrected - SAE J816b
** Corrected for humidity.

-15-



Engine...........c000000.0.. Chev 250-CID

Fuel.....o.ivvrinvncccennnas . 7516
Test Number..............00. 7 8 9 10
Test Date..oocececoceoonceann 12/29/75 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75
Barometer, mm Hg............ 740.2 740,2 740.2 740.2 740.2
Humidity, grains/ib......... 52 52 52 52 52
Temperature, F.....oeveeean. 72 74 T4 71 71
Engine speed, rpm........... 750 900 900 900 900
Torque, 1b-ft.....c000.evuue 9.6 78.0 70.0 50.0 30.0
POWer, bhp*nooognanoo ------ . 1.4 13-3 1210 8-5 5'1
Fuel rate, 1b/hre.ceceeecn.. 3.4 6.7 5.9 5.7 4.0
Ignition timing, deg BTC.... 26,0 26.0 24,5 25.5 25.5
Manifold vacuum, in Hg...... 16.5 11.0 12.0 13.0 15.5
Throttle angle, deg......... 0.0 6.0 5.0 4.5 2.5
Before Catalyst
Concentrations, dry basis:
COy Bevvvnennonannoanan . 1373 0653 .0630 .0724 .0892
02, Fevevenoennnnonnns 10.40 11.33 11.33 11.32 10.90
02, Fuvneeenonenannnnan 5.75 4,07 4,20 4,15 4.80
HC, ppmC............ oo 6563 1567 1610 1673 2237
NOX, PPMiveevceceenoanss 80 590 430 360 105
Air-fuel ratio...eeeeeecasee 19.00 18.16 18.26 18.20 18.77
Emission rates, g/hr:
COuverrornnnccconnnnnna 36.8 32,7 27.9 31.1 27.8
HC.vevrinenninenennnnn 88.7 39.6 35.9 36,3 35.1
NOX® ¥, s ittereenannas 3,2 43,9 28,3 23,0 4.9
0il temperature, F.......... 191 192 197 193 201
Oil pressure, PSi....eeseoes. 34 33 31 32 32
Coolant temperature, F...... 194 192 194 191 191
Exhaust temperature, F...... 633 781 774 774 734
Exhaust pressure, in H20.... 4.0 10.0 9.0 7.0 4.0
After Catalyst
Concentrations, dry basis:
COy Pevenerenoenonnnnns .0024 .0024 .0024 .0024 .0024
CO2, Beveveuvenrenonnnse 11. 11 11.55 11.55 11.55 11.33
02, Boveossenennsasoansns 4.75 3.95 3.88 3.90 4,35
HC, ppmC..cveeecncvenns 1584 233 218 212 318
NOX, PPMiceeevereconnns 95 540 470 300 125
Air-fuel ratio....cceceeevee. 18.85 18,26 18.20 18.21 18.64
Emission rates, g/hr:
COvivrrrnnnnnnconnnnns . .6 1.2 1.1 1.0 .7
HC..ivovvereeeenecnnnnns 21.1 5.9 4.8 4,6 4.9
NOX*¥., , .. iiiieveeeeonnn 3.7 40.3 30.8 19.1 5.7
Exhaust temperature, F...... 585 707 670 636 641
Exhaust pressure, in H20.... 0.0 2.0 1.0 1.0 0.0

* Corrected - SAE J816Db
*%* Corrected for humidity.
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Engine.....cceoeeeevessesesa. Chev 250-CID

FUEL.eveeveonsevencsssacacea 1516

TeST NUMDET. .ccosasevcsocnscs 12 13 14 15
TeSt Date..oceecoecsooesenes 12/29/75 12/29/75 | 12/29/75 | 12/29/75 1/ 9/76
Barometer, mm Hg..ooeoeoooes 740.2 740.2 740.2 740.2 748.0
Humidity, grains/lb......... 52 52 52 52 61
Temperature, F...eococeoocass 7 71 i 72 T4
Engine speed, rpm......c00.. 900 900 200 %00 900
Torque, lb-ft.....ccc0000... 20.0 15.0 10.0 3.9 3.0
Power, bhp¥...oceeevovenssas 3. 2.6 1.7 .7 .5
Tuel rate, 1b/hr..c.ceevcs... 4.0 3.9 4.0 4.0 3.5
Ignition timing, deg BTIC.... 26.5 25.5 26.0 25.0 27.0
Manifold vacuum, in Hg...... 16.0 17.0 17.0 17.0 18.0
Throttle angle, A€g.see..... 2.0 1.8 1.5 1.4 1.5
Before Catalyst
Concentrations, dry basis:
CO, Beeveeens cecssssene L1132 1229 1396 1373 1890
CO2, PBueveceocanasasanas 10.90 10.70 10.70 10.70 10.40
02, Beceevasanosononans 4.90 4.75 5.20 5.10 5.45
HC, PPMC.evvvrccccoccsss 2426 2190 2317 2317 5935
NOX, PPMeccocevcascones 90 40 33 32 18
Air-fuel ratic........cccc0n 18.81 18.77 19.13 19.05 18.80
Emission rates, g/hr:
COuevvonsaansosonooonas 34.9 37.5 43.7 42.8 51.1
HC.vvevosooossonooonnsa 37.7 33.7 36.6 36.4 80.9
NOX*¥ . issoonvoosssacns 4.1 1.8 1.5 1.5 .8
0il temperature, F....seeess 197 174 186 183 156
0il pressure, PSl.eececececse. 31 34 32 33 34
Coolant temperature, F...... 195 196 195 196 186
Exhaust temperature, F...... 726 681 721 734 576
Exhaust pressure, in H20.... 4.0 4.0 4.0 4.0 5.5
After Catalyst
Concentrations, dry basis:
CO, Preveveeconsocnconas .0024 .0049 .0024 .0024 . 0049
CO2, Prevecevosooenosane 1.1 11.11 11.00 11,00 11,32
02, %heveieeeonnsononnas 4.55 4.40 1.75 4.75 4.35
HC, PPMCovvvvvevonccons 486 581 454 422 266
NOX, PPMececvocooncoosnn 100 50 43 42 38
Air-fuel ratio..ceceececcses 18.86 18.71 19.08 19.08 18,64
Emission rates, g/hr:
COveveoovcsoscsnocsnonas LT 1.5 T T 1.3
HCu'veveooonoocsoosaoncns 7.6 8.9 7.1 6.6 3.6
NOX**, s eeveeosocooocse 4.6 2.3 2,0 1.9 1.6
Lxhaust temperature, F...... 611 485 517 553 687
Exhaust pressure, in H20.... C.0 0.0 0.0 0.0 1.0

* Corrected - SAE J816b
*% Corrected for umidity.
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Engine.......cc0c..... cesasa Chev 250-CID
Fuel......... ceteeseseaeaans 7516
Test Number...... A 16 17 18 19 20
Test Dat€.eececocenaa.. ..... 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75
Barometer, mm Hg....... ceeas 740.2 740.7 740.2 740.2 740.2
Humidity, grains/lb......... 52 52 52 52 52
Temperature, F....ocvanon... 72 77 77 74 74
Engine speed, rpm.e....cc.... 1200 1200 1200 1200 1200
Torque, 1lb-ft.....co0veern.. 208.0 185.0 154.0 123.0 82.0
Power, bhp*.....ceeneennann.. 47.3 42.2 35.2 28.0 18.7
Fuel rate, 1b/hr........... . 23.3 17.5 14.1 11.7 10.0
Ignition timing, deg BTC.... 13.0 12.5 12.0 16.0 26.0
Manifold vacuum, in Hg...... .5 .5 2.5 5.5 9.0
Throttle angle, deg..... e 74.0 33.2 22.8 16.8 12.2
Before Catalyst
Concentrations, dry basis:
COy Pevesreeacnnseneaas 6,0100 . 1420 .0067 .0700 .0748
CO2, Feeveeenennnnnnnn 10.40 13.27 12,02 11.33 11.11
02, %eeeveeenens vecsens .12 1.10 3.15 4.10 4.35
HC, ppmC...... cesnee cea 2209 1025 607 636 1003
NOX, PPM.veecnecnnnan. . 400 370 1750 850 370
Air-fuel ratio.....eeenneen. 12.22 15.68 17.47 18, 34 18.54
Emission rates, g/hr
COvevrvnnnnnne cevesea.. 7088.6 159.0 6.8 62.1 57.2
HCusiieisiieneeeneanns 131.3 57.8 31.0 28.4 38.7
NOX*¥*, . iiiteeeveoenans 70.0 614. 263.1 111.8 42,0
0il temperature, F.......... 214 217 220 216 212
0il pressure, PSi....eescees 32 31 32 32 32
Coolant temperature, F...... 199 187 201 191 197
Exhaust temperature, PF...... 1041 1132 1082 1024 972
Exhaust pressure, in H20.... 28,0 27.7 22.0 19.0 14.0
After Catalyst
Concentrations, dry basis:
COy, Bevereneennnnnnns .. 5.8900 .0024 .0024 .0024 .0024
CO2, Beeeeeeenueesnonan 10.25 13.53 12.02 11.44 11.33
02, Fuvreerrennnennnss .10 .90 3.25 4,00 4,20
HC, ppmC.....cvvevvunn. 1891 75 20 20 68
NOx, PPRe.v.ecennnns cene 480 3600 2000 820 350
Air-fuel ratic............. . 12.25 15.70 17.65 18.38 18.56
Emission rates, g/hr:
COvevennereneinnennnns. 5972.9 2.7 2.5 2.1 1.8
(O 112.8 4.3 1.0 .9 2.6
NOX*¥¥, i reinernnnnnn 84.3 598.0 303.6 108.0 39.7
Exhaust temperature, F...... 918 984 965 925 861
Exhaust pressure, in H20.... 13.0 13.0 10.0 8.0 6.0

* Corrected - SAE J816b
*% Corrected for humidity.
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Engine...oeeecencennasas «... Chev 250-CID

Fuel....... ceeeceaan ceescsas 7516
TEST NUMDEr.......... ceeseee 21 22 23 24 25
Test Date.s.eeeeeeeeeenaaanss 12/29/75 | 12/29/75 1/ 9/76 1/ 9/76 | 12/29/15
Barometer, mm Hg......c00..o 740.2 740.2 748.0 748.0 740.2
Humidity, grains/lb......... 52 52 61 61 52
Temperature, F.....cceeeceen 76 77 77 ™ 14
Engine speed, rpM.....cccess 1200 1200 1200 1200 1500
Torque, lb-ft.......c.cc0c0e 51.0 20.0 10.0 3.2 214.0
Power, bhp*......000... PR 11.6 4,6 2.3 i 60.9
Fuel rate, 1b/hr....cceaucess 7.8 4.7 5.0 4.4 27.9
Ignition timing, deg BTIC.... 32.0 27.5 29.0 28.5 15.0
Manifold vacuum, in Hg...... 14.5 17.5 18.5 19.3 .5
Throttle angle, deg...occo.. 8.2 3.9 3.2 2.2 76.0
Before Catalyst
Concentrations, dry basis:
CO, Bueveereoennooonaann .0964 . 1325 L1511 . 1769 5.7900
c02, %...... e acane 11.55 11.55 11.55 11,22 10,50
02, Bheveeoncens eeeeens 3,80 3.70 3.85 4,25 L7
HC, ppmC..cvuvvvvacens . 933 976 123 2945 2078
NOX, PPMecascc.e ecosens 480 135 50 33 500
Air-fuel ratio....cccoev00ve 17.94 17.81 17.88 18.01 12.35
Emission rates, g/hr:
COveevooncncanssanasans 55.7 45.3 55.5 57.8 8249.3
HC.ovovoeveveooorenooananae 27.2 16.8 22.9 48,5 149.2
NOX*¥, . iveeeesooononane 41.1 6.9 2.8 1.7 105.7
0il temperature, F....... cee 212 201 186 192 211
0il pressure, PSi...eeesse.. 34 33 35 35 35
Coolant temperature, F...... 192 186 192 187 197
Exhaust temperature, F...... 921 807 804 807 1127
Exhaust pressure, in H20.... 11.0 6.0 5.5 5.5 47,0
After Catalyst
Concentrations, dry basis:
CO, Pevvecacsonaananans .0024 .0024 .0049 .0049 5.8100
C02, Feveeersanncooonns 11.66 11.55 11.78 11.90 10.40
02, Bevesecrcasaacanesns 3.60 3.75 3.55 3.65 .08
HC, pPPmMC..cvcvvsccccocs 101 138 111 259 1860
NOX, PPM.:vvecceccacnsce 400 81 66 50 440
Air-fuel ratio.....ceoceve-.e 17.95 18.09 17.86 17.89 12.29
Emission rates, g/hr:
COvevievscansonncncansnan 1.4 .8 1.8 1.6 8246,2
HC.ovieevovoocosecoaons 2.9 2.4 2.1 4,2 133.1
HOX*%, . iviereoosnaccans 34.3 4,2 3.7 2.5 92.7
Exhaust temperature, F...... 812 717 690 626 927
Exhaust pressure, in H20.... 4.0 1.0 1.0 1.0 25.0

* Corrected - SAE J816b
** Corrected for humidity.
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E:ngineca-ooc.a‘c.aauo-ua-ooo

Chev 250-CID

Fuelﬂﬂl‘.‘l..ll....-....l'.. 7516
TeST NULDET. .eovveoreocrosss 2o 2 28 29 50
Test Datesvovssosnococenn... 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75
Barometer, mm Hg.o.-..oo‘co. 740-2 740-2 74002 740.2 74002
Humidity, grains/l1b.....ce.. 52 52 52 52 52
Temperature, Feoceececscoesos 77 73 17 77 77
Engine speed, I'PM.ccccocccss 1500 1500 1500 1500 1500
Torque’ lb-ft-.o.noal..ono.- 192.0 160-0 12800 85.0 53.0
POWer, bhp*o..-oaca.-ooana-a 54.8 4505 36.5 24.3 1501
Fuel rate, 1b/hr.c.ceece.... 22.0 20.0 17.9 12.6 9.4
Ignition timing, deg BTC.... 15.0 15.5 15.5 20.5 29.0
Manifold vacuum, in Hg...... 1.5 2.5 4,0 6.5 13.0
Throttle angle, dege..eceo.. 35.0 30.0 25.0 18.0 10.5
Before Catalyst
Concenfra%!ons, dry basis:
00, %.n.oao.-aaoon..aol 02789 -0700 00820 .1036 01036
C02, Beveeeeevcenconacs 13.27 12.75 12.40 11.11 11.55
02’ %.n.-a-.cn-.a-oo-oo 1.10 2.10 3.00 4055 3.95
m, pmeOa.-aoo-ao.o--n 971 537 401 687 892
Nox, ppmpoooaao-.aaaoua 3500 3000 1600 270 580
Air-mel ratio....c-ooaooooo 15.60 16.54 17.25 18974 18.07
Emission rates, g/hr:

C......-.‘.‘.......-l 390.5 94.6 103.9 100.8 72.2
Beioeoesanceococnnnnns 68.5 36.6 25.6 33.7 31.3
Nox**.oa-o.aunconn-aa-o 72702 60109 300. 3900 60-0

011 temperature, Feeeeeeooo. 224 224 231 227 222
Oil pressure, PBicesccccaces 35 35 35 35 35
Coolant temperature, P...... 196 191 191 193 197
Exhaust temperature, F...... 1196 1204 1182 1111 1000
Exhaust pressure, in H20.... 39.2 39.0 36.0 22,0 14.0
After Catalyst
Eoncenfrarons, dry basis:
COy Preveovoocoocanonnaan .0024 .0024 .0024 .0024 .0024
002, Beveoceeenvcnncons 13.67 13.00 12.25 11,22 11.66
02, %oooo.loo.ooc-a..ao 1-00 1075 2090 4050 3-75
m’ me.....l....'.... 75 44 32 58 64
NOX, DPPMicecevococcnnas 3500 3100 1550 290 590
Air-.'ﬁlel I‘atio.............. 15076 16.36 17030 18.86 18009
Emission rates, g/hr:

-....-‘....‘..‘.‘.‘.. 3.4 3.2 3.1 2.3 1.7
m..‘..‘.....'.....‘.l. 5.4 3.0 2.0 2.9 2.2
Nox**........I......l.. 732'6 614’.2 292.9 42.1 61.0

Exhaust temperature, F...... 1084 1065 1052 1017 937
Exhaust pressure, in H20.... 20.0 20.0 17.0 10.0 5.0

* Corrected - SAE J816D
** Corrected for humidity.
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Engine..soecececcosccacacssas Chev 250-CID

FUEl..eceeooccasacancscssans 7516
Test Number....... e easacas b 32 33 b 35
Test Date..oecseveasoseeeaas 12/29/15 1/ 9/76 1/ 9/76 | 12/29/75 | 12/29/75
Barometer, mm Hg.....o00c00ee 740.,2 748.0 748.0 740.2 740.2
Humidity, grains/lb......... 52 61 51 52 52
Temperature, F.i.coeeeosoceoos 76 76 76 i/ 77
Engine speed, rpm........... 1500 1500 1500 2100 2100
Torque, 1lb-ft....ccccucceane 21.0 10.0 3.6 204.0 183.0
Power, Dhp*....0cccoeecacans 6.0 2.8 1.0 81.5 73.1
Fuel rate, 1b/hr....cccveesn 6.1 5.2 5.5 38.1 28.9
Ignition timing, deg BTC.... 28.0 29.5 29.0 17.0 16.5
Manifold vacuum, in Hg...... 17.5 19.0 19.8 .5 2.5
Throttle angle, deg...cccece 6.2 Sl 3.9 76.0 36.5
Before Catalyst
Concentrations, dry basis:
CO, Bavecacaaonosaossnn . 1325 . 1511 . 1603 5.5400 .4910
C02, Puevecoasanonns coee 11.66 11.78 11.78 10.50 13,27
02, Beveeeoocsanannscns 3.70 3.95 3.70 A7 1.10
HC, pPmCevvsccns eeeans 967 878 878 1946 756
NOX, PPM..... ceeseas cos 145 68 76 550 3200
Air~-fuel ratio...ceeeecocccs 17.79 17.96 17.75 12.44 15.50
Emission rates, g/hr:
COvevvenncnonns eeasasas 59.2 69.4 64.8 10874 .4 897.6
HC..vevooovossassccacns 21.8 20.3 17.9 192.5 69.7
NOX*¥, i iueveancaascnnes 9.6 4.8 4.7 160.,2 868, 1
0il temperature, F....cc.0e0 217 197 202 224 250
0il pressure, psi..... oo 35 36 38 37 36
Coolant temperature, F...... 192 192 188 196 197
Exhaust temperature, F...... 897 876 894 1227 1330
Exhaust pressure, in H20.... 5.5 5.5 5.5 67.0 65.0
After Catalyst
Concentrations, dry basis:
CO, Boevess cecscancsse .o .0024 .0024 .0024 5.3800 . 0024
002, Fuveeeovsannns csees 12.02 12,02 12.02 10.70 13.93
02, %evecssans cessas oo 3.55 3.35 3.45 .10 .70
HC, PPMCeccvevecacsonsns 107 65 92 1515 44
NOX, PPMevevesosocccns . 155 94 70 350 3100
Air-fuel ratio..cecececeee oo 17.81 17.65 17.73 12.51 15.52
Emission rates, g/hr:
COveveneen ccessesccccocs 1.1 1.1 1.0 10600.9 4.4
HC...veevows cscsensensns 2.4 1.5 1.9 150.5 4.0
NOX*¥%, ., . 0evenaooses caes 10.3 6.5 4.4 102.3 839.4
Exhaust temperature, F...... 786 664 676 1061 1246
Exhaust pressure, in H20.... 2.0 1.5 1.5 36.0 35.0

* Corrected - SAE J816b
*% Corrected for humidity.
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Engine...... 4cececacassassaas Chev 250-CID
Fuel......civevivvvvennnana. 77516
Test NUMDeT.........o0e0000. 56 > 8 59 40
Test Date.......oocveeee.... 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75 | 12/29/75
Barometer, mm Hg...0o0o00even. 740.2 740.2 740.2 740.2 740.2
Humidity, grains/lb......... 52 52 52 52 52
Temperature, F.oeeeececcaons 76 81 82 82 81
Engine speed, rpm.....c0c... 2100 2100 2100 2100 2100
Torque, lb-ft...c.veeevceenn 153.0 122.0 81.0 51.0 20.0
Power, bhp*........... ceasee 61.1 48.9 32.5 20.5 8.0
Fuel rate, 1b/hr....cccvee.. 23,5 23,2 19.5 11.9 11.6
Ignition timing, deg BTC.... 17.0 22.0 29.0 31.0 35.0
Manifold vacuum, in Hg...... 4.0 5.0 8.0 11.5 14.0
Throttle angle, deg......... 30.2 27.9 24.0 14.8 13.5
Before Catalyst
Concentrations, dry basis:
CO, Prevveeeocaoococccnn .0892 . 0940 . 1349 . 1534 . 1796
CO2, Fuveeveneoneannnns 12,88 12.75 11,32 11. 33 11.44
02, ®evveveseosovenensns 2.15 2.85 4.30 4,25 4,05
HC, ppmC..ivvvecvcvanns 403 295 445 1271 1273
NOX, PPM.veeececeoccanes 2200 1225 500 235 175
Air-fuel ratio.....veeecovas 16.54 17.06 18.48 18.27 18.05
Emission rates, g/hr:
COiirersenooeenvccoonns 141.7 152.3 200.6 137.8 155.0
HC...... 40 aTele o¥a s anaens 32.3 24,1 33.3 57.5 55.3
NOX¥¥* ., .t eeeeooconcane 518.5 294 .5 110.4 31.3 22.4
0il temperature, F.......... 247 244 242 231 231
0il presSsure, PSi.c.eecesec.. 35 37 37 37 37
Coolant temperature, F...... 197 200 197 192 197
Exhaust temperature, PF...... 1287 1307 1246 1112 1111
Exhaust pressure, in H20.... 52.0 49.0 44.4 22,2 19.4
After Catalyst
Concentrations, dry basis:
CO, Pevevesconnocanonne .0024 .0024 .0024 .0024 .0024
CO2, Freveeueneneeonnans 13.01 12.38 11.55 11.55 11.66
02, Beveeeeeeesnnnsenes 2.10 2.85 4,15 4.00 3.85
HC, pPmC..veevececconns 22 20 20 138 159
NOX, PPMecececcecceonne 2200 1225 540 255 210
Air-fuel ratio...eeeceveceas 16.59 17.23 18.46 18,31 18.14
Emission rates, g/hr:
COiivvnvrnnenorcaconons 3.8 3.9 3.6 2.2 2.1
HC...ooveeivrennnnnnnan 1.7 1.7 1.5 6.2 7.0
NOx**, . eeeervneencnns 519.6 298.4 118.9 34.0 27.0
Exhaust temperature, F...... 1206 1157 1115 1052 968
Exhaust pressure, in H20.... 28.0 29.0 22.0 10.0 8.0

* Corrected - SAE J816b
*%* Corrected for humidity.
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ENngine....ceececeacasnncaasa Chev 250-CID
Fuel...ooeeveocaancoccasacns 7516
Test NUMDET......c0000000000 47 12 13 44 45
Test Date.ceeeracoseons ceeons 12/30/75 | 12/30/75 1/19/76 | 12/30/75 | 12/30/75
Barometer, mm HZ.o'voeoeoannn 744.0 744.0 751.9 744.0 744.0
Humidity, grains/lb......... 68 68 24 63 68
Temperature, Foee.eececceoss 77 76 20 84 101
Engine speed, IPM.c.csveacas 2100 2100 2700 2700 2700
Torque, lb-ft........ ceeacns 10.2 4.0 182.4 158.0 132.0
Power, Dhp*...eeereececeanas 4.1 1.6 91.9 81.6 69.2
Fuel rate, 1b/hr............ 8.9 9.3 48.3 39.0 32.0
Ignition timing, deg BTC.... 32.5 33.0 22.0 20.0 24,0
Manifold vacuum, in Hg...... 19.5 19.5 1.5 2.0 4.5
Throttle angle, deg......... 10.0 9.0 0.0 43.0 33.5
Before Catalyst
Concentrations, dry basis:
COy Pevevnennncas ceeaes L1373 1465 6.3100 1.9500 .6500
C02, %evuu... cesesescns 12.02 11.78 9.99 12.75 13.27
02, Boveveneennn cesesna 3.05 3.35 .10 .25 1.15
HC, pPmC..ucecevennnanns 462 471 1968 1286 484
NOX, PPM.vevececcconcas 150 130 450 2075 2450
Air-fuel ratio..eeeeeeoceness 17.25 17.53 12.07 14.14 15.46
Emission rates, g/hr:
CO.vvveennnanncaacaanas 86.5 98.5 16197.5 4403,7 1311,0
HC.iivveeronnnonenanonne 14.7 16.0 254.5 146.3 49.2
NOX**, ... .ieeeeennooaans 15.0 13.9 153.1 745.6 786.2
0il temperature, F.eceeeeee. 186 221 227 193 251
0il pressure, psi...... ceses 40 40 40 41 39
Coolant temperature, F...... 196 194 183 181 196
Exhaust temperature, F...... 1052 1098 1306 1396 1398
Exhaust pressure, in H20.... 11.1 10.5 100.0 91.5 77.6
After Catalyst
Concentrations, dry basis:
CO, Buovuiseaccocooannans .0024 0024 6.3200 1.7000 .0149
C02, Fevrevvenennnnonnn 12,02 11.90 9.99 13.00 14,08
02, Fuoveeersoonsonnnoas 3.30 3.35 .15 .10 .50
HC, ppmC....vvvvveoacon 52 46 1279 912 24
NOX, DPPM.veceocvcoceoone 145 150 210 1750 2000
Air-fuel ratio..... e enns 17.61 17.68 12.14 14,18 15.34
Emission rates, g/hr:
COivvrvevonorcaananoans 1.5 1.6 16309.7 3846,6 29.7
HC.vvvirveeeennneenn .. 1.7 1.6 166.4 103.8 2.4
NOx**,,.... ceeaa ceeaas 14.8 16,2 71.8 630.0 634.7
Exhaust temperature, F...... 875 841 1163 1211 1307
Exhaust pressure, in H20.... 4,0 4.0 59.0 52.0 44,0

* Corrected - SAE J816b
*%* Corrected for humidity.
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Engine...... coesscssssseans . Chev 250-CID
Fuel.......ccc.... ssesesanes 7516
Mest NUmDET......ov0evovvores 46 47 48 49 50
Test Dateeeceeeeuennnnn ..... 12/30/75 | 12/30/75 | 12/30/75 | 12/30/75 | 12/30/75
Barometer, mm Hg..... P 744.0 744.0 744.0 744.0 744.0
Humidity, grains/lb......... 68 68 68 68 68
Temperature, F....... ceaceee 81 85 82 80 77
Engine speed, rpm....... oo 2700 2700 2700 2700 2700
Torque, 1b-ft.......... cesas 105.0 70.0 44,0 17.0 8.8
Power, bhp*....000cvvvveenan 54.1 36,2 22.17 8.7 4.5
Fuel rate, 1b/hr...eeecoes.. 31.1 21.2 16.3 13.5 11.8
Ignition timing, deg BTC.... 24.0 35.0 35.0 36,0 37.0
Manifold vacuum, in Hg...... 5.5 9.5 13.0 16.0 17.0
Thl‘Ottle a.n.gle, deg...uaoooc 3205 2209 17.0 1305 11'2
Before Catalyst
Eoncen%rafions, dry basis:
€O, %e..... sescssceccen . 0820 . 3730 . 1721 2205 2327
C02, Fuvrerreeeasnnnnn. 12,62 11.33 11.33 11,33 11.33
02, %euu... tesecesscsen 2.35 3.95 4,05 4,00 3.95
HC, ppmC......... cessan 204 356 675 806 960
NOX, PPMecuceceneronnsn 1850 800 360 165 102
Air-fuel ratio......... ceesn 16.74 18.00 18.19 18,07 17.99
Emission rates, g/hr:
COvevevennnn tesccescsce 174.9 586.7 210.4 222,17 204.5
HC........ cesecserecee 21.9 28,2 41.6 41,0 42,5
NOx**,.,....... ceescosens 628.0 200.2 70.0 26.5 14.3
0il temperature, F.......... 237 254 247 242 241
Oil pressure, PSi....ceceee. 40 39 39 40 40
Coolant temperature, F...... 197 195 196 195 195
Exhaust temperature, F...... 1367 1271 1216 1204 1207
Exhaust pressure, in H20.... 65.0 50.0 33.3 22,0 19.4
After Catalyst
ﬁoncenfra{ions, dry basis:
COy Bevvrevennnans cocee . 0024 .0024 0024 . 0024 .0024
C02, Beveeveonan. eevess 12,75 11.55 11.55 11.55 11.66
02, Bevveceveonna seseve 2.20 3.65 3.90 3.75 3.65
HC, ppmC.c.evvev... ceves 23 18 24 36 29
NOX, PPM.ucoevveccass coes 1850 820 420 195 125
Air-fuel ratic.......... oo 16,68 18.05 18.25 18. 11 17.99
Emission rates, g/hr:
COvevecensn e eceecns 5.1 3.8 2.9 2.4 2.1
HCuvvevoooennnna cessann 2.4 1.4 1.5 1.8 1.3
NOXX* ¥, e tecenoconns 625.5 205.8 81.9 31.4 17.4
Exhaust temperature, F...... 1211 1173 1101 1046 1037
Exhaust pressure, in H20.... 44.0 25.0 15.0 10.0 8.0

* Corrected - SAE J816b
** Corrected for humidity.
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ENngine.....ceeovevsecceasesss Chev 250-CID

Fuel...ceeacescocsnccssesses 1516

TEST NUMDET,...000ceccocosss 52 53 54 55
Test Date.eeevcooeeooaonnsss 12/30/75 12/30/75 | 12/30/75 | 12/30/75 | 12/30/75
Barometer, mm Hg.....0000vwe 744.0 744.0 744,0 744.0 744.0
Humidity, grains/lb......... 68 68 68 68 68
Temperature, F.o..ecveeevevens 76 7 84 87 88
Engine speed, IPM..eceosos.. 2700 3300 3300 3300 3300
Torque, lb-ft.....c000000000 2.4 164.0 147.0 123.0 98.0
Power, bhp*...o0cvvvsvvceacs 1.2 102,73 92.8 77.9 62.1
Fuel rate, 1b/hre..eeeeses.. 11.6 54.0 47 .1 40.4 34.0
Ignition timing, deg BTC.... 35.0 21.5 22.0 27 29.0
Manifold vacuum, in Hg...... 17.5 2,0 3.0 5 0 5.5
Throttle angle, deg.eveeeees. 110.0 76.0 49.5 39,0 36.0
Before Catalyst
oncentrations, dry basis:
COy Boeveereennonannnnn .2335 5.0600 2.6300 . 9900 .0700
CO2, Buereeeronncoannan 11.33 10.50 12.50 13.27 12,26
02, Beveivencennoennens 3.95 .10 .20 .45 2.75
HC, ppmC..vveveevocnnns 948 1761 133r 630 85
NOX, DPMivcovenacnsnans 90 550 1800 2350 1500
Air-fuel ratio...eeeeeeecsss 18.00 12.56 13.81 14.79 17.12
Emission rates, g/hr:
COutviveeevoannsnconnne 200,17 14222,4 7001.5 2415.3 167 .1
HC.ivivseveorasaosannnns 41.1 249.5 179.2 77.5 10.2
NOX**, i erseraoeocaoanas 12.3 246.,0 762.4 912.2 569.7
0il temperature, F.....cec.. 237 217 267 276 276
0il pressure, PSi..eeeeecass 40 42 40 40 39
Coolant temperature, F...... 194 191 196 199 197
Exhaust temperature, F...... 1221 1342 1452 1462 1432
Exhaust pressure, in H20..,.. 18.0 125.0 120.0 111.0 103.0
After Catalyst
Concentrations, dry basis:
COy Tavueesvosoocnonons .0024 4.8900 2.5900 .3910 .0024
CO2, Fuvereeenreonnnnna 11.55 10,71 12.50 13,80 12,50
02, Fevreniveasaonoeans 3.70 .05 .12 .15 2.45
HC, pPmC.oscvecocvenenas 36 1497 922 37 6
NOx, OPMeveveoncacoccss 110 320 1500 1450 1750
Air-fuel ratio..eeeeeveooees 18,06 12,64 13.80 14.90 16.91
Emission rates, g/hr:
COuivereesssossosnnnsaa 2.1 13800.6 6892. 8 959.1 5.7
(O 1.6 212.9 123.6 4,5 7
NOXX ¥, . ieseoensonoannons 15.1 143.7 635.1 565.9 655.8
Exhaust temperature, F...... 1021 1151 1311 1390 1304
Exhaust pressure, in H20.... 7.0 80.0 79.0 70.0 61.0

* Corrected - SAE J816b
*¥ Corrected for humidity.
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Engine....eeeeeeeoevescessses Chev 250-CID

FUCl..vecooeccecoscasoccnass 1516

Test NUMDET......cvoeceevoeo- 57 58 59 60
Test Date..oeeceesoecoooanass 12/30/75 12/30/75 | 12/30/75 | 12/30/75 | 12/30/75
Barometer, mm HE...cooevuose 744.0 744.0 744.0 744.0 744.0
Humidity, grains/lb......... 68 68 68 68 68
Temperature, Fo..eeeeveseaes 87 86 87 81 81
Engine speed, TPlM.ccevcecsse 3300 3300 3300 3300 3300
Torque, 1b-ft...cieeceeesess 65.0 41,0 16.0 8.0 5.8
Power, bhp¥*...000c000000a00e 41.1 25.9 10.1 5.0 3.7
Fuel rate, 1b/hre..ceeeecs.. 27.8 20.9 19.1 14.7 14.6
Ignition timing, deg BTC.... 38.0 39.0 40.0 40,0 39.5
Manifold vacuum, in Hg...... 9.0 12.5 16.0 17.5 17.5
Throttle angle, dege.cecces.. 28.0 22.0 17.0 14.5 14.0
Before Catalyst
Concentrations, dry basis:
CO, Poveccecoocncoonana . 1180 1721 . 1682 L1721 . 1744
002, Beveeeeeovnnaoenns 11.55 11.11 11.44 11.55 11.33
02, Beveeeeoooencnanaas 3.60 4,25 3.85 3.80 3.95
HC, PPMC.cvevroroncecns 178 367 308 374 379
NOX, PPMecvcevcoccsoons 1350 570 320 162 155
Air-fuel ratiO.eeececsccoosns 17.91 18.48 18.05 17.95 18.14
Emission rates, g/hr:
COutvvrosssooscananonana 242,73 274.5 238,7 186.6 191.1
HC....veveceeesoconncas 18. 5 29.5 22.1 20.4 20.9
NOX¥¥,,.ceesseccasconaa 441, 144.7 72.3 27.9 27.0
0il temperature, F.......... 271 267 257 254 251
0il pressure, DPSi..ccececevse 40 40 40 40 40
Coolant temperature, F...... 192 192 193 196 197
Exhaust temperature, F...... 1341 1292 1284 1261 1277
Exhaust pressure, in H20.... 72.0 50.0 33.3 28.0 26.0
After Catalyst
Concentrations, dry basis:
COy Boveeveeosnoooanans .0024 .0024 .0024 .0024 0024
C02, Fueveevavsneassseas 11.78 11.55 11.55 11.55 11.55
02, Feveesoocooocnaoane 3.50 3.90 3.75 3.75 3.75
HC, ppmC.ccecevvacaceas 6 11 11 21 21
NOX, PPM.vcsceveccococsos 1400 650 330 185 175
Air-fuel ratios..icevececces 17.89 18.26 18.12 18, 11 18. 11
Emission rates, g/hr:
COuvvevcoonvscssoscncase 4.9 3.8 3.4 2,6 2.6
HCe''vevovsoeosorennanee .6 .9 .8 1.2 1.2
NOX*¥ %, ,.000e0cevvcacses 456, 2 162,6 74.8 32,2 30.4
Exhaust temperature, F...... 1250 1176 1127 1102 1084
Exhaust pressure, in H20.... 41.0 25.0 16.0 11.0 11.0

* Corrected - SAE J816b
*%* Corrected for humidity.
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0 ¢ o 1= Chev 250-CID

Fuel....c..vuee. cecesceassss 1516
Test Number.......o0vrrors.. 61 Y] 63 64 65
Test Date...ooseon... cee.... 1/8/76 | 12/30/75 1/.8/76 | 12/31/75 | 12/31/15
Barometer, mm Hg............ 758.0 744.0 758.0 740.4 740.4
Humidity, grains/lb......... 56 68 56 94 94
Temperature, Fo..coevvenn.. .o 74 87 7 94 82
Engine speed, rpm....... cese 3800 3800 3800 3800 3800
Torque, 1b-ft........ ceccena 149.8 124.0 111.7 82,0 55.0
Power, bhp*.......000.. ceves 105.6 90.4 79.0 60.8 40.3
Fuel rate, 1b/hr.....c0..... 64.5 55.0 42,0 35.6 25,7
Ignition timing, deg BTC.... 26.5 27.0 30.5 330.0 39.0
Manifold vacuum, in Hg,..... 2.5 3.5 6.0 7.5 11.5
Throttle angle, deg......... 76.0 51.0 37.8 33.5 24.0
Before Catalyst
Concentrations, dry basis:
COy Feveeenrnnnnnnnn. .. 6.8200 3.7300 .6100 1132 .1180
CO2, Fuoeeerennnnnnas oo 12,50 11.90 13.01 13.14 12,50
02, Fuoereeeonnnns cesone 1.20 .17 .98 2.20 3.05
HC, ppmC.c.vrerncocens 1804 1676 310 175 185
NOX, PPMivvvecvrnnnnnas 650 1275 2825 1950 1325
Air-fuel ratio....veveeso... 12.91 13.28 15.40 16.55 17.26
Emi ssion rates, g/hr:
Co..... cecocanas ceoeees 22872.% 11160.9 1612.9 271.9 214.2
2 (0 coeoacas . 304.9 252,17 41.3 21,2 16.9
NOX*%, . iieenreennnan 329.4 607.0 1128.8 845.6 424 .1
0il temperature, F.......... 246 274 281 223 264
Oil pressure, PSi...eeeeo... 40 39 38 41 39
Coolant temperature, F...... 191 200 201 187 187
Exhaust temperature, F...... 1405 1464 1474 1407 1347
Exhaust pressure, in H20.... 166.3 155.2 122,0 99.8 63.8
After Catalyst
Eoncenfrations, dry basis:
COy Favveeenonrennnanas 6.5100 3.7300 .0049 .0024 0024
C02, Beeueveeneuncanaans 12,62 11.90 13.53 13,00 12.50
02, %eev.... ceesssocans .10 .10 .85 2.55 3.00
HC, PPEC. .t veennennnnnns 1273 1045 21 51 46
NOX, PPMivveeeennonn cee 410 830 2800 1775 1275
Air-fuel ratio.....eveveces. 12.49 13.27 15.64 16,91 17.32
Emission rates, g/hr:
COvvvvvvennnnne cesessss 21168,0 11157.7 13.1 5.9 4.4
HCovieroeveeeennnn, ceo 208. 6 157.6 2.8 6.3 4.3
NOX* ¥, L ttrennnennnnss 201.5 395.0 1133.8 787.1 419.4
Exhaust temperature, F...... 1282 1341 1366 1236 1246
Exhaust pressure, in H20.... 114.0 101.0 125.0 59.0 35.0

* Corrected ~ SAE J816Db
** Corrected for humidity.
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ENgine..iseeseseccoas esessses Chev 250-CID
Fuel..vceessnocoaes ceseas ... 1516
Test Number....... cescnccene 66 67 68 9 70
Test Date..oeeoeoo... cevos . 12/31/75 | 12/31/75 | 12/31/15 1/ 5/76 1/ 5/76
Barometer, mm Hg........ eees T40.4 740. 4 740. 4 746.5 746.5
Humidity, grains/lb......... 94 94 94 76 76
Temperature, Po.o.ceveevecenn 82 81 84 76 75
Engine speed, IPMeececsvaaas 3800 3800 3800 3800 900
Torque, 1b-ft...c00vccnnscas 34.0 13.0 6.0 3.0 20.0
Power, bhp¥...oeeeeess cecess 24 .9 9.5 4.4 2.2 3.4
Fuel rate, 1lb/hr........ 22.6 17.5 17.8 16.7 4.2
Ignition timing, deg BTC.... 40.0 40.0 39.0 40.0 25.0
Manifold vacuum, in Hg...... 14.5 16.5 17.5 17.5 14.5
Throttle angle, deg...cesecve 20.0 16.0 15.0 14.5 2.2
Before Catalyst
Concentrations, dry basis:
COy Precesescccnan s eams s 1132 1277 . 1229 . 1890 L1277
CO02, Pevevsvosesccocans 12.50 12.02 12.26 12,13 11.90
02, Bueveeeveenronnnnnen 2,75 3.25 3,05 3.40 4,00
HC, ppmC.ccvcccscoae o 103 194 133 226 1233
NOX, PPMiscuccocosances 975 350 325 280 250
Air-fuel ratio..... ceseceana 17.03 17.46 17.27 17.51 17.94
Emission rates, g/hr:
COuivnnnane ssevarsscns 178.7 160.7 155.2 227.0 39,6
HC...co0000 csesessceace 8.2 12.3 8.5 13.7 19,2
NOX**, . ..0ceecovconccss 277.9 79.5 74 .1 55.6 12.8
0il temperature, F..... ceone 266 264 257 201 212
0il pressure, PSi.c.ecces.. .o 40 40 40 44 30
Coolant temperature, F...... 196 196 196 194 188
Exhaust temperature, F...... 1332 1312 1336 1303 781
Exhaust pressure, in H20.... 49,9 33.3 27.7 30.5 5.5
After Catalyst
Concentrations, dry basis:
COy Boeeeeeosnennnnonns .0024 .0024 .0024 .0470 .0470
CO02, Peveeeouass ceeeeas 12.62 12,26 12,13 12,38 10.80
02, Fevveeaoecoconnnnas 2.65 3.20 3,10 3.10 5.00
HC, ppmC...ccveeveeaces 31 25 41 30 121
NOX, PPM..vvcocecoocans 1000 380 325 290 110
Air-fuel ratio...eeeveecooces 17.02 17.49 17.44 17.35 19.40
Emission rates, g/hr:
COeverenns sesceacssenne 3.8 3.0 3.1 55.9 15.9
H.veeusne e esnneToeed . 2.4 1.6 2.6 1.8 2.1
NOX*¥ . teeannaooanons 284.7 86.3 74.9 57.0 6.1
Exhaust temperature, F...... 1182 1152 1127 1057 864
Exhaust pressure, in H20.... 25.0 16.0 14.0 14.0 1.0

* Corrected - SAE J816b
*¥% Corrected for humidity.
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Engine........ ceecessscsccas . Chev 250-CID
3 = .o 7516
Test Number......... ceessaes 1 e 7> T4 >
Test Date..oooeeeeseoeeesas. 1/ 5/76 1/ 5/76 | 1/ 5/16 | 1/ 5/76 | 1/ 5/76
Barometer, mm Hg...vooeevvow. 746.5 746.5 746.5 746.5 746.5
Humidity, grains/l1b......... 76 76 76 76 76
Temperature, F.oo.eveeesoeens 74 76 76 77 76
Engine speed, I'Plic.ceccacas 900 900 900 900 1200
Torque, lb-ft..... cssesses .o 15.0 10.0 3.0 1.6 82.0
Power, bhp¥...oeeeoeeoceoass 2.6 1.7 .5 .3 18.7
Fuel rate, 1b/hr............ 4.5 4,2 3.7 3.7 11.2
Ignition timing, deg BIC.... 25.0 26.5 26.0 26.5 19.5
Manifold vacuum, in Hg...... 17.0 17.5 18.0 18.0 6.0
Throttle angle, deg...... o 2.0 1.8 1.5 1.0 13.0
Before Catalyst
Concentrations, dry basis:
COy Bouvueoveoennnnnnens 1180 . 1325 . 1682 .1826 .0796
co2, %..... tecassscncse 11.76 11.60 11.11 10.90 1.1
02, Bevesvonanas cecanea 3.35 3.50 4.30 4.30 4.60
HC, ppmC...ovvevnvecens 1801 1701 3256 7312 1037
NOX, PPM...vvevcnccaaas 140 115 87 82 240
Air-fuel ratio...... cosscaas 17.37 17.53 18.05 17.47 18.74
Emission rates, g/hr:
COvivrvannnnen tesecseas 38.0 39.8 46,7 48,4 68.7
BC..vovuvan cesessaea ces 29,2 25.7 45.5 97.7 45.1
NOX¥* ¥, . eeevrnoeacans cee 7.4 5.7 4,0 3.6 34.2
0il temperature, F.......... 204 201 197 196 196
0il pressure, psi..... ceseas 34 31 32 32 34
Coolant temperature, F...... 188 187 186 191 182
Exhaust temperature, F...... 796 765 746 746 991
Exhaust pressure, in H20.... 5.5 5.5 5.5 5.5 13.9
After Catalyst
Goncenfra%ions, dry basis:
COy Peveoaseossssscnass .0470 .0470 .0470 .0470 .0470
002, Beveasooscanas ceea 12,09 11.90 11.55 11.55 11.33
02, Fevveveneornnnnanns 3.10 3.10 3.60 3.90 3,85
HC, PPMC.ivosconccannsn 133 153 357 357 81
NOX, PPM.covececcoesn oo 153 120 102 100 280
Air-fuel ratio.......... oo 17.39 17.43 17.89 18.14 18.21
Emi ssion rates, g/hr:
COverennnen secssessscns 15.1 14.0 12.9 12.8 39.4
HC...oovvvennnn cesseecs 2,2 2.3 4.9 4.9 3.4
NOxX**,.,....... tessesaas e.1 5.9 4.6 4.5 38.8
Exhaust temperature, F...... 684 640 585 602 677
Exhaust pressure, in H20.,.,. .5 .5 .5 .5 6,0

* Corrected - SAE J816b
*% Corrected for humidity.
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Engine...eevececccseoescanns

Chev 250-CID

Fuel....vvcvevoarsconcnassss 1516
Test NUMDET........000000004 6 77 8 79 80
Test Datesovevevecoseacace. 1/ 5/76 1/ 5/76 1/ 5/76 1/ 5/176 1/ 5/76
Barometer, mm Hg...o0v0veonew 746.5 746.5 746.5 746.5 746.5
Humidity, grains/l1b......... 76 76 76 76 76
Temperature, Fie.eeeeeossons T4 76 76 76 T4
Engine speed, rpM.ee.ccvon.. 1200 1200 1200 1200 1500
Torque, 1b-ft....oveeeeennns 51.0 20.0 9.0 2.6 85.0
Power, bhp*....ccceeeecanoas 11.6 4.6 2.0 .6 24.1
Fuel rate, 1b/hr.e..cvecece.. 7.8 5.3 5.2 4.6 14.8
Ignition timing, deg BTC.... 28.0 27.0 26.5 27.5 19.0
Manifold vacuum, in Hg...... 13.5 19.0 18.5 19.5 6.0
Throttle angle, deg..cove... 7.5 5.5 3.5 20.0 18.5
Before Catalyst
Concentrations, dry basis:
CO, Pevsecsscccosccances .0892 1420 . 1420 . 1650 .1036
CO2, Fuereeeeennnnnnsan 11.66 12.02 12.02 11,78 11.55
02, Fevressccoososonass 3.65 2.95 2.95 3. 30 4.10
HC, ppmC...cccvvvevennn 1185 1149 1231 2047 653
NOX, PPMucuscesceeconass 425 152 145 95 330
Air-fuel ratio.....eeececes. 17.76 17.07 17.06 17.25 18.23
Emission rates, g/hr:
CO.tvernssescannsannnane 51.0 52.5 52,2 54.4 115.4
HCu'eeovuooooanonoennns 34.1 21.4 22.8 34.0 36,7
NOX¥ ¥, it eeeecooncoonos 40.1 9.3 8.8 5.2 60.8
0il temperature, Fo...ovoo... 201 202 202 164 194
Oil pressure, PSice.ceccecas. 34 34 34 35 35
Coolant temperature, F...... 187 196 196 187 194
Exhaust temperature, F...... 904 854 851 802 1100
Exhaust pressure, in H20.... 1.1 5.5 5.5 .2 1.0
After Catalyst
Concentrations, dry basis:
COy Povecocacesossnnnas .0470 .0470 .0470 .0470 .0470
CO02, Peuveceeannncoaass 11.90 12.26 12,33 12.26 11.66
02, Bevesoecooncanannans 3.40 2.70 2.70 3,00 3.80
HC, ppmC...cvveevecenns 61 103 81 205 51
NOX, PPMeccececcocooans 445 165 165 112 285
Air-fuel ratic..eeeveeveeons 17.70 17.04 17.03 17.27 18.08
Emission rates, g/hr:
COuvtvevsoocscncncannnsse 26.7 17.3 17.2 15.5 51.9
HC...vevveseoeeosscanee 1.7 1.9 1.5 3.4 2.8
NOX**, . ieeueueveaccocos 41.8 10.1 10.0 6.1 52.1
Exhaust temperature, F...... 804 722 676 500 781
Exhaust pressure, in H20.,.. 4.0 1.0 .5 .5 12.0

* Corrected - SAE J816b
#% Corrected for humidity.
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Engine....... cecsssssasassss Chev 250-CID
Fuel..eoevnoon cessee ceesssas 7516
Test Number....... P 1 82 85 85
Test Date.eeesess.. sessesoos 1/ 5/76 1/ 5/16 1/ 5/76 1/ 5/76
Barometer, mm Hg..oveevsuoo. 746 746.5 746.5 746.5
Humidity, grains/lb......... 6 76 76
Temperature, Foveveeeoens. ees 77 76
Engine speed, rPR.c.ceeesen. 1500 1500 1500 500 2100
Torque, 1b-ft....ccevevvncns 53.0 21.0 6.0 2.6 81.0
Power, bhp*.....ce0venevenee 15.0 6.0 1.7 7 32.2
Fuel rate, 1b/hr............ 9.9 6.9 6.4 5.3 21.1
Ignition timing, deg BTC.... 29.0 29,0 30.0 29.0 29.0
Manifold vacuum, in Hg...... 11.5 18.0 19.5 20.0 8.0
Throttle angle, degeceoes... 10.5 5.5 4.5 3.1 21.5
Before Catalyst
Uoncenfraflons, dry basis:
/N . . 1325 . 1325 . 1420 . 1511 .1180
002 Beeeneans soeansans . 11.39 11.90 11.90 12,02 12.02
02, %o -------- ® 8000000 3 4-05 3.20 2.90 2‘80 3'4‘0
HC, ppmC....00000.. caos 1305 768 655 821 441
NOX, PPM.cveccececcenn . 200 220 172 122 675
Air-fuel ratiO.ececececenn.. 18. 10 17.36 17.12 16.99 17.57
Emission rates, g/hr:
COuiviveoveonnveocconnana 97.9 64.9 63.9 56.3 180.0
HC..viieeaones cecosenas 48.6 18.9 14.9 15.4 33.9
NOX**...... ® o0 0000 . 24.4 17-8 12 8 705 170'2
0il temperature, F.......... 207 211 212 211 214
0il PresSsuUTe, PSileecececece. 35 36 35 35 38
Coolant temperature, F...... 186 192 197 194 191
Exhaust temperature, F...... 1032 936 921 907 1186
Exhaust pressure, in H20.... 16.6 8.3 5.5 5.5 36,0
After Catalyst
Eoncenfrations, dry basis:
COy, Peevusvosnnsnnanans .0470 . 0470 .0470 . 0470 .0470
CO2, Boverecnnnns cesens 11.66 12,02 12.13 12,40 11.44
02, Fevveveonanann teans 3.70 3,30 2,90 2.60 4,05
H, ppmC........ ceseaas 163 41 51 61 35
NOX, DPPMecevecacoccanes 235 230 170 135 320
Air-fuel ratio...eeeeeeeneces 17.98 17.58 17.23 16.95 18. 36
Emission rates, g/hr
COcteveresonconoasanas . 34.4 23.3 21.3 17.4 75.2
HC.. ceeccees ceececnna 6.0 1.0 1.2 1.1 2.8
NOX*%*,.,,0000. serecenns 28,5 18.8 12,7 8.3 84,6
Exhaust temperature, F...... 943 834 744 714 916
Exhaust pressure, in H20.... 6.0 3.0 1.0 1.0 18.0

* Corrected - SAE J816D
*%* Corrected for humidity.
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Engine....cccoecevecesesecsss Chev 250-CID
TUEL...evvvevocnoosencacnoas 1516

Test NUDDET....0000c0vesoses 86 K14 88 89 90
Test Dat€..eeeeeeerecaceeaae 1/ 5/76 1/ 5/76 1/ 5/76 1/ 5/16 1/ 5/16
Barometer, mm He. oo vennn.. 746.5 746.5 746.5 746.5 746.5
Humidity, grains/lb......... 76 7 76 76 76
Temperature, F....coceeeosan 77 72 7 76 75
Engine speed, TPM...cavaseas 2100 2100 2100 2120 2700
Torque, 1b-ft.....000000.. . 51.0 20.0 10.0 2.2 70.0
Power, bhp¥....ceececeencens 20.3 7.9 4.0 .9 35.8
Fuel rate, 1b/hr............ 14.5 11.5 8.3 7.8 20.7
Ignition timing, deg BTC.... 32.0 32.0 31.0 33.0 35.0
Manifold vacuum, in Hg...... 11.0 15.0 19.0 20.0 11.0
Throttle angle, deg...oee... 15.0 11.1 7.5 6.7 20.5
Before Catalyst
Concentrations, dry basis:
COy Bevesceneonensanans . 1465 .2327 . 1465 1511 . 1325
CO2, Fevvevoseosannocon 11.90 11.55 11.90 11.78 12.02
02, Beveeeanan. cesssnas 3,60 3.80 3.30 3.40 3.60
HC, pPmC.ccveevccacancss 563 1328 378 409 358
NOX, PPM.vecesvocesccnes 460 150 225 160 780
Air-fuel ratio.....ieeveeen. 17.71 17.76 17.48 17.53 17.74
Emission rates, g/hr:
COusvvrvesnasosnoosenns 155.0 196.4 87.6 85.0 199.5
IIC.. e ieevsceoesoannnns 30.0 56.5 1.4 1.6 27.2
NOX**, . eveevvonsaassnss 80.4 20.9 22,2 14.9 194.1
0il temperature, F.......... 226 223 226 226 227
0il pressure, PSi....eeecevos 38 38 38 38 40
Coolant temperature, F...... 194 194 190 192 194
Exhaust temperature, F...... 1154 1147 1071 1044 1217
Exhaust pressure, in H20.... 27.7 16.6 1.1 1.1 38.8
After Catalyst
Concentrations, dry basis:
COy Proveseonsvesenannse .0470 .0470 .0470 .0470 .0470
CO2, Beveveceeennecnnns 11.72 12,02 12,08 12.13 12.26
02, Pressssoosesesanscos 3.70 3.40 3.10 3.00 2.95
HC, PPMC.svcvocovanoas 35 51 20 20 15
NOX, PPmM.vveceeconsosass 370 190 235 190 775
Air-fuel ratio.e.eeececeeces 17.99 17.66 17. 41 17.32 17.28
Emission rates, g/hr:
CO.veveovevsssvoscnnons 50.5 39.3 28.0 26.0 68.9
HC.vvveooevosovosoasnas 1.9 2.1 .6 .6 1.1
NOX*¥, . esvseeecocoacoas 65.8 26,3 23.1 17.4 187.8
Exhaust temperature, TF...... 1036 1001 962 874 978
Ixhaust pressure, in H20.... 13.0 8.0 4.0 3.0 20.0

* Corrected - SAE J816b
*%* Corrected for humidity.
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Engine....ooeveevnnna.. essss Chev 250-CID
Fuel....... cecescnasenss ssss 1516
TesT NUmDET. .. vr v vosos. eeos g7 92 95 94 95
Test Dateseeeesene.. ceeeen.. 1/ 5/76 1/ 5/76 1/ 5/16 1/ 5/76 1/ 5/76
Barometer, mm Hg....... casse T46.5 746.5 746.5 746.5 746.5
Humidity, grains/lb....... .. 76 76 76 76 76
Temperature, F.....vececoocs. 76 77 77 78 80
Engine speed, rpm....... 2700 2700 2700 2700 3300
Torque, 1b-ft....... ceeesens 44.0 17.0 8.0 2.8 65.0
Power, bhp*.....c000eenu... 22.5 8.7 4.1 1.4 40.8
Fuel rate, 1b/hr............ 16.0 13.2 1.7 11.4 26.2
Ignition timing, deg BTC.... 34.0 34.5 35.0 35.0 40.0
Manifold vacuum, in Hg...... 13.0 16.5 17.5 18.0 11.0
Throttle angle, deg......... 16.0 12.9 11.0 10.5 24.0
Before Catalyst
Concenfrafions, dry basis:
COy, Peuecen.. cerenessae. L1721 .2205 .2327 . 2354 L1132
CO2, Berrreeeeernnnnnes 11.66 11.66 11.66 11.66 12.50
02, %e..... sosanse ceseas 3.70 3.65 3.60 3.60 2.70
HC, ppmC....0vun.... eee 511 716 869 869 206
NOX, PPMecveevernconane 375 200 155 135 1625
Air-fuel ratio.......eeuv... 17.83 17.71 17.64 17.64 17.00
Emi gsion rates, g/hr:
CO.tiiivenennns crraaes 202, 1 213.1 198.0 195.2 206.8
HC....... ceevesseansnee 30,2 34.9 37.3 36,3 19.0
NOX* ¥, eeneeeovrsnnne 72.8 31.9 21.8 18.5 490.5
0il temperature, F...ceee... 233 237 236 234 231
Oil Pressure, DPSi..seeeeeces 40 40 40 40 40
Coolant temperature, F...... 196 194 192 194 196
Exhaust temperature, F...... 1214 1216 1211 1212 1296
Exhaust pressure, in H20.... 27.7 22,2 19.4 16.6 58.2
After Catalyst
Goncenfratlons, dry basis:
COy Foveeenanns cecensne .0470 .0470 .0470 .0470 .0470
C02, Buvveveeneeenaaaas 11.90 12,02 12,02 12,02 12,38
02, Beveerseenosananaas 3.50 3.40 3.30 3.30 3.10
HC, ppmC..veeverevnnnne 20 20 30 25 10
NOX, PPM.v.ecvcecoces cee 405 210 175 150 1400
Air-fuel ratio.....veveeees. 17.78 17.67 17.58 17.58 17.40
Emission rates, g/hr:
COcevvronnnnnennnna oo 55.0 45,2 39,8 38.8 87.9
HC...ovveen... ceseseeas 1.2 1.0 1.3 1.0 1.0
NOox**,,.... cesesennane . 78.3 33.4 24,5 20.5 432.6
Exhaust temperature, F...... 1077 1040 1034 1031 1107
Exhaust pressure, in H20.... 14.0 9.0 7.0 6.0 31.0

* Corrected - SAE J816Db
*¥% Corrected for humidity.
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Engine.....ceoeeeeoececcecces Chev 250-CID

Fuel.....coeececonccans eess. 1516
Test Number..........--220-- 96 o7 98 99 100
Test Date..ceceeooooaaceese. 1/ 5/176 1/ 5/76 1/ 5/76 1/ 5/76 | 12/29/175
Barometer, mm Hg......... ves 746.5 746.5 746.5 T4€.5 740.2
Humidity, grains/lb........ . 76 76 76 76 52
Temperature, Fe.eeeoooes. oo 79 78 77 T7 72
Engine speed, rpm..... teeess 3300 3300 3300 3300 1200
Torque, 1lb-ft...... cescecace 41.0 10.0 8.0 2.0 208.0
Power, bhp*.....0.... chcenon 25.7 6.3 5.0 1.3 47.3
Fuel rate, 1b/hr......... eee 22.4 15.1 14. 14. 23.3
Ignition timing, deg BTC.... 39.0 40.0 39.5 40,0 13.0
Manifold vacuum, in Hg...... 13.0 17.0 17.0 18.0 .5
Throttle angle, deg......... 21.0 14.0 13.5 13.0 74.0
Before Catalyst
Concentrations, dry basis:
COy, %eeeenennn cesecseas . 1465 . 1650 . 1682 . 1650 6.0100
CO02, Peeveveecnann coean 12.02 12.02 12.02 11.90 10.40
02, Pheveceeeasanacocasns 3.55 3.40 3.10 3.30 .12
HC, ppmC.s.secceenecroas 236 358 358 266 2209
NOX, PPM.cvscencoaacass €20 270 255 210 400
Air-fuel ratio........ eeeea 17.70 17.53 17.29 17.49 12.22
Emission rates, g/hr:
COutvevncanncas e 238.8 179.8 176.9 170.0 7088.6
& (0 Geeaanas 19.4 19.7 19.0 13.8 131.3
NOx**,........ ceecsaoen 167.0 48.6 44.3 35.7 70.0
0il temperature, F........ .o 252 252 247 247 214
0il pressure, PSi.cceecacse. 40 40 40 40 32
Coolant temperature, F...... 194 194 194 194 199
Exhaust temperature, F...... 1296 1282 1280 1284 1041
Exhaust pressure, in H20.... 49.9 27.7 27.7 24.9 27.7
After Catalyst
Concentrations, dry basis:
CO, Buoueeeeosnsnannonns .0470 .0470 .0470 .0470 5.8900
co2, %..... P 12.38 12.13 12.13 12.13 10. 25
02, %eveu... ecssccases 3.25 3.30 3.25 3.10 .10
HC, ppmC...cvvereeeucsn 10 10 10 10 1891
NOx, ppm..... cecees oo 205 260 265 215 480
Air-fuel ratio...cceccveeeees 17.50 17.57 17.53 17.40 12.25
Emission rates, g/hr:
COievervenssocosaosanns 75.6 51.3 50.1 48.1 6972.9
HC...covvvenn ceseecceace .B .6 .5 .5 112.8
NOX¥¥%, . . ieureronncanns 240.6 46.9 46.7 36.4 84.3
Exhaust temperature, F...... 1144 1107 1084 1086 918
Exhaust pressure, in H20.... 25.0 11.0 11.0 11.0 13.0

* Corrected - SAE J816D
** Corrected for humidity.
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BNgine..coseescecconsseccese

Chev 250-CID

Fuel........co00000uve00a0.. 7516
TeST NUMDEeT....c0escvronocrs 101 104 105 106 107
lest Date...ccesecenusaeso.. 1/ 5/76 1/ 5/76 1/ 5/76 1/ 5/16 1/ 5/76
Barometer, mm Hg............ 746.5 746.5 746.5 746.5 746.5
Jumidity, grains/lb......... 76 76 76 76 76
Femperature, Feeoeveeveowsonn 78 82 81 82 82
Engine speed, IPmM....cvoeean 3800 3800 3800 3800 3800
Porque, 1b-ft.....c00vnevun. 55.0 34.0 13.0 6.0 1.4
POWET, DND¥...veereevoononos 39.7 24.6 9.4 4.3 1.0
fuel rate, 1b/hre.e.eeescess 27.9 23.4 19.9 17.5 15.4
[gnition timing, deg BTC.... 40.0 40.0 39.5 39.0 40.0
fanifold vacuum, in Hg...... 12.0 12.0 16.0 16.5 17.5
throttle angle, deg......... 24.5 20.9 17.5 17.0 14.0
Jefore Catalyst
foncentrations, dry basis:
COy Poveeewnonononnnnas .0988 . 1132 L1132 1132 . 1325
CO02, Beveeeueeoannnnaas 12,75 12.62 12,50 12,26 12,26
02, Bevueueeennneannans 2.20 2.50 2.65 2.85 2.85
HC, ppmC....coveeevunns 154 82 2 61 103
NOX, PPHiveeceecevanss 1700 1000 490 350 245
lir-fuel ratio.e.eeeeeecass. 16. 60 16.82 16.93 17.13 17.10
imission rates, g/hr:
COtveerrnnsosnanaonanas 187.2 182.6 156.0 139.5 143.7
HC.iveenioonnnononnans 14.7 6.6 5.7 3.8 5.6
NOX**, . eieeieenooenns 532.3 266.6 111.6 71.3 43.
111 temperature, Fu...eeees. 256 265 264 262 262
)11 pPressure, DPSi.eeesecoca. 40 40 40 40 40
‘oolant temperature, F...... 192 194 194 194 189
‘xhaust temperature, F...... 1336 1332 1332 1336 1312
ixhaust pressure, in H20.... 66.5 49.9 41.6 38.8 27.7
fter Catalyst
loncentrations, dry basis:
CO, Povveessonsovesonsse .0470 .0470 .0470 .0470 .0470
CO2, Fovuoseesessvnnnes 13.01 12,62 12.50 12,38 12.38
02, Feveererinnnnnnnans 2.05 2.40 2.60 3,00 2.80
HC, ppmC...vveverennnns 10 6 6 6 6
NOX, DPPM.veverrennconss 1650 950 510 300 255
ir-fuel ratio.............. 16.50 16.79 16.95 17.28 17.12
mission rates, g/hr:
COcivrerrnnnnnonnnnnnns 88.4 75.8 64.8 58.4 51.0
HC....oiviiviteeoeenans 1.0 .5 .4 .4 .3
NOX**, i eeonannnss 512.7 253.0 116.3 61.6 45,7
xhaust temperature, F...... 1157 1177 1157 1146 1126
xhaust pressure, in II20,.... 35.0 35.0 20.0 18.0 12.0

Corrected - SAE J816D
* Corrected for humidity.
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Engine.......... eeesceasasss Chev 250-CID

Fuel....oceeoceescaccasnnann 7516
Test Number..... PP [013) 109 110 111 112
Test Dateseeesoeecene. ceo... 1/ 8/76 | 12/29/75 | 12/29/75 | 12/22/75 | 12/29/75
Barometer, mm Hg..ovueevewene 758.0 740,72 740.2 740.2 740.2
Humidity, grains/lb......... 56 52 52 52 52
Temperature, F.......cooue-.. 76 71 76 78 76
Engine speed, rPh........ e 4000 9C0 1200 1200 1500
Torque, 1lb-ft......... R ) 140.2 12.2 18.0 16.0 2C.4
Power, bhp*......cc0c00cuuunn 104.2 2.1 4.1 3.7 5.8
Fuel rate, 1b/hr......... e 66.9 3.9 5.1 5.0 6.2
Ignition timing, deg BTC.... 25.5 26.5 27.0 22.0 29.0
Manifold vacuum, in Hg..... . 3.0 17.0 18.0 18.0 17.5
Throttle angle, deg......... 76.0 1.0 3.8 3.2 6.0
Before Catalyst
Concentrations, dry basis:
CO, Pawvesnoncanns eeses 7.1500 L1373 . 1349 . 1325 . 1325
CO2, Peveureeeeonannaans 12.26 10.70 11.44 11.33 11.66
02, Peereeeeerennanaaas .10 5.00 3.95 4.05 3,75
HC, ppmC......ccc.u.... 1696 2190 1294 1441 1063
NOX, PPMuceececcncsnoans 575 35 32 82 135
Air-fuel ratio..... cesessses 12.25 18.98 17.99 18.09 17.81
Emission rates, g/hr
COeevenns s ... 23692.4 42.3 50.9 49.3 59.8
HC....eevieeenancanans 283.2 34 . 24,6 27.0 24.2
HOXX¥, . ueee conanocns 287.9 1.6 4.6 4.5 9.0
0il temperature, F......c... 284 192 206 207 212
0il pressure, PSi.cececeece. . 39 i) 32 33 35
Coolant temperature, F...... 192 196 195 191 194
Exhaust temperature, I...... 1436 741 825 812 872
Exhaust pressure, in H20.... 180.2 5.5 5.5 5.5 5.5
After Catalyst
Concentrations, dry basis:
CO, Beveeeenns sesecne .. 1.2300 .0024 .0024 .0024 .0024
co2, %...... ceecececans 12.38 11.00 11.€6 11.66 11.90
02, Beveeeerennanennan . .10 4,65 3.60 3.80 3.55
HC, ppmC.veveereneccns : 1281 396 169 169 11
NOX, pPpM....... eeeeea 390 45 96 70 150
Air-fuel ratio...ceceeevenens 12.26 19.00 17.23 18.09 17.84
Fmission rates, g/hr:
CO.veevrnanonononnconns 23945.6 T .9 .9 1.1
HC.ivoeeoovooonnonnans . 230.5 6.1 3.2 3.2 2.5
NOX**, i i eeeevencacancss 195.2 2.1 5.3 3.9 10.1
Exhaust temperature, F...... 1336 567 667 651 722
Exhaust pressure, in H20.... 125.0 0.0 1.0 1.0 2.0

* Corrected - SAE J816b
*¥% Corrected for humidity.
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Engine........ cessseessecss. Chev 250-CID
Fuel...eoiiieienennnnnnna. 7516
Test Number................. 113 0
Test Date...cveoveeeouaann.. 12/29/75
Barometer, mm Hg.ovooruu.... 740.,2 0.0
Humidity, grains/lb......... 52 0
Temperature, F.v.eeeeeecon.. 77 9
Engine speed, rpm........ .as 1500 0
Torque, 1lb-ft....... seensens 20.0 0.0
Power, bhp*....... teerennaas 5.7 3.0
Fuel rate, 1b/hr............ 6.1 0.0
Ignition timing, deg BTC.... 28.5 0.0
Manifold vacuum, in Hgeovouooo 17.5 0.0
Throttle angle, deg......... 5.0 0.0
Before Catalyst
Concentrations, dry basis:
COy Peeennennnnennnann. . 1325 0.0000
CO2, Foveeeeeennnannn.. 11.55 0.00
02, % ennnnnnn.. cee 3.75 0.00
HC, ppmC......v0uevu.... 1062 0
NOX, PPm.ecvervennnann. 135 0
Air-fuel ratio.............. 7.84 0.00
Emission rates, g/hr:
cteceecesarcacsennans 59.3 0.0
HC.oviierenieninennnnn. 23.9 0.0
NOX¥¥*, ' rinnnnnn.. . 2.0 0.0
Oil temperature, F.......... 203 0
Oil pressure, PSi........... 34 0
Coolant temperature, F...... 196 0]
Exhaust temperature, F...... 864 0
Exhaust pressure, in H20.... 5.5 0.0
After Catalvst
Concentrations, dry basis:
COy Bevvirnnieonnnnnnn. .0024 0.0000
CO2, Zevrrrnnenennnann. 11.78 0.00
02, Beverrrrinnnnnnanan 3.60 0.00
HC, ppmC.....0000un.... 117 0
NOX, pPMesvevennnnnnnn. 145 0
Air-fuel ratio.............. 17.91 0.00
Emission rates, g/hr:

Oeeinnn et ttiennnnnns . 1.1 0.0
HC............ Ceeeeanee 2.6 0.0
NOX¥*,, .. ...... cecnans 9.7 0.0

Exhaust temperature, F...... 698 0
Exhaust precsure, in H20.... 2.0 0.0

* Corrected - SAE J816b
** Corrected for humidity.

130 copies

=-37/38=-






