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PREFACE

This report, prepared by the U.S. Energy Research and Development
Administration, Bartlesville Energy Research Center for the U.S. Department
of Transportation, Transportation Systems Center, Power and Propulsion Branch,

Cambridge MA, presents results of an automobile engine test. This represents

only the second of a series of 1975 engines to be tested.

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

This report presents the data acquired from tests of a Nissan
diesel eng.ne, Model CN633. This engine is imported by Chrysler and is
marketed as a Chrysler-Nissan Model CN633. The test results are suf-
ficient to establish the steady-state maps for fuel consumption and emis-
sions (CO, HC, NG,) over the engine's entire operating range. This engine
is one out of a series of engines tested or to be tested,

The objective of this program is to obtain automotive engine perform-
ance data for use in estimating emissions and fuel economy in varied
service and duty. The intent of this work is to provide basic engine
characteristic data required as input for engineering calculations in-

volving ground transpertation.



TABLE 3. ENGINE BREAK-IN SCHEDULE

Engine speed, Torque, Time in mode,
rpm 1b/ft hr
1,280 12 1
1,600 iz 1
1,600 24 2
1,920 24 2
1,920 36 2
2,240 36 2
2,240 48 2
2,560 48 2
2,560 60 2
2,720 60 2
2,720 72 2
2,880 72 1
2,880 84 1
3,040 84 1
3,200 96 1




Throttle angle, degrees

C0, pp: —— Beckman NDIR

CO2, pct -- Beckman NDIR

HC, ppmC —- Custom built heated FID

NGy, ppin -— Thermo-Electron chemiluminescent detector
0il temperature, °F

0il pressure, psi

Coolant temperature, °F

Exhaust temperature, °F

Exhaust pressure, in. H20

Smoke, pct opacity —-- Celesco in-linme smokemeter
Air flow, 1b/min —— Merrian laminar flow element

The couputed data include absolute humidity, power, exhaust flow
rate, and emission rates of carbon monoxide (CQ), unburned hydrocarbons
(HC), and oxides of nitrogen (NOy). The following equations were applied

in the computations:

_ Dew pt. (°F) - 1.4
y0 (mm Hg) = exp [12'02 ( Dew pt. + 212 ]

4348 (H,0)
Humidity (grains HpO0/1b dry air) = garo < H,0

air
545

5252 Baro - H,0

£t .+ 460)0'5
2

Power (bhp) =(Speed X TOYQPE}( 736.6 )

Fuel flow {1b/hr)
60

Exhaust flow {(lb/min) = Air flow (1b/min) +

Mass CO = (exhaust flow rate) x (comcentration CO)

Mol. wt. CO .
Mol. wt.exhaust)x (correction for water removal)
1
+ CO
Mass CO = .0263 (exhau t rate) (ppm CO) 1+ .03 CO €O C 2
' 21Co + 3C05/~
Mass HC = .0132 (exhaust rate) (ppmC HC)
Mass NO_ = .0432 (exhaust rate) (ppm NO,) 1
ss NO_ = . exhaust rate ppm NO, oo T C02
1 + .03 C0z{CO + 3C0,

x (humidity correction factor}, KH

1
Ky = T - 0047 (u=75)
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Figure 1, - Fuel Rate at Various Speed and Load Conditions =~
Nissan CN633 Diesel Engine.
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Figure 3, - Oxides of Nitrogen Emissions at Various Speed and

load Conditions=~=Nissan CN633 Diesel Engine.
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Level at vVarious Speed and Load Conditions--
Nissan CN633 Diesel Engine.
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4, CONCLUSIONS

Repeatability of emission rate and fuel consumption data were satis-

factory for purposes of this test.
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