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Abstract

—The purpose of this paper is to study the fuel economy improvement experimentally when the vis-

cosity of engine oil is lowered. The emissions are measured for CVS-75 mode with SAE viscosity grades. The
test results indicate that a close correlation has been found between the engine oil viscosity and the fuel economy.
The lowering of engine oil viscosity causes the reduction of friction loss which has a very close relation with
the fuel economy. These results as the lowering of engine oil viscosity will be a important factor for improvement
of the fuel economy and reduction of the CO, emission.

Keywords —fuel economy($11]), CAFE(corporate average fuel economy, 7] ¥« <1H]), CVS-75(Constant

Volume Sampler 75)
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Table 1. Engine specification

Number of Cylinder 4-stroke, In-Line 4

Type of Combustion Direct Injection

Valve arrangement DOHC
Max. Power PS/rpm 133/4200
Max. Torque kgm/rpm 30/2000
Table 2. Properties of engine oil
Viscosity grade 10W40 10W30 SW40
Density at 15C, 1 058 | 881 0.86
kg/m
. | 40°C, cSt| 917 72.3 82.5
Viscosity
100°C, cSt| 143 10.8 14.4
Viscosity index 162 138 -

Table 3. Specification of chassis dynamometer
Clayton (USA) DC-80
Twin (F220 mm)

Max. Power, HP 40
Max. Speed, km/h 145
ETW Range, lbs 1000 ~ 6875

Chassis Dynamo

Roller Type

W23 (Cooling fan), &% EUE 7] (Driving
controller), 3]41E1'd(Dilution tunnel), %3371 (Blower),
48 A EAFFA(CVS : Constant volume sampler),
PAPFEZE AFFA(PM filter), A& =159 (Bag), ¥
Z7F2= #471(Gas analyzer) 522 =] Qi)
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Fig. 1. Chassis dynamometer.
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(a) Phase 1 : Transient phase of the cold start test
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(b) Phase 2 : Stabilized phase of the cold start test
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(c) Phase 3 : Transient phase of the hot start test

Fig. 2 Driving cycle of CVS-75 mode.
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Fig. 3. HC emission for CVS-75 mode with SAE
viscosity grades.
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Fig. 4. CO emission for CVS-75 mode with SAE
viscosity grades.
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Fig. 5. NOx emission for CVS-75 mode with SAE
viscosity grades.
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Fig. 6. PM emission for CVS-75 mode with SAE
viscosity grades.
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Fig. 7. CO, emission for CVS-75 mode with SAE
viscosity grades.
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Fig. 8. Fuel economy for CVS-75 mode with SAE
viscosity grades.
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