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Abstract : Recently, the internal combustion engines have focused on reducing the CO; gas in order to cope with
severe regulations for fuel economy. Therefore, various new technologies have been developed. Among them, cooling
system is spotlighted because it has great effect on fuel economy. In this study, we measured the friction losses of
engine parts according to engine speed and oil temperature. We also obtained optimized oil temperature which has the
minimum friction losses. Then, we selected optimized oil temperature range and gave informations of friction losses for
each engine parts. In addition, we analyzed relationship between coolant temperature and oil temperature by using
engine performance test system. From this experiment, we obtained the database for relationship between coolant
temperature and oil temperature. Then, we found the optimal temperature about engine oil.

We analyzed BSFC and exhaust emissions by controlling the high coolant temperture. If we controlled coolant
temperature more higher, BSFC has alittle difference but exhaust emissions such as THC and CO have reduced.

By using these experimental results, we predicted that 1C engine have more low fuel consumption and exhaust

emissions by optimized cooling control strategy.

Key words : BMEP(A 53 & &$H2]), BSFC( 85 2R ), Power(Z2]), Mass flow rate(Z 23, Coolant
temperature( 2+ ), Oil temperature( 2. &%), Frictional loss(mF2<&2)

Nomenclature

A/F  :air-fuel ratio
BMEP : brake mean effective pressure (bar)
BSFC : brake specific fuel consumption
mf : mass flow rate (kg/min)
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Fig. 1 Schematic of engine friction measurement system
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Table 1 Engine specification

Engine type 4-Cylinder, DOHC, 16 valve, S
Displacement 1.975¢cc
BorexStroke 82x93.5mm
Compression raio 10.3:1
Water cooled Engine inlet temperature
Cooling type control Non-pressurized recovery bottle
R/V pressure: 0.9 bar
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Fig. 2 Schematic of engine performance test system
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Table 2 Experimenta conditions

1200, 1600, 2000, 2400,
3000, 4000

10, 20, 30, 40, 50
85, 90, 95, 100, 105

Engine speed (rpm)

L oad condition (%)
Coolant temperature (°C)

Property of engine oil 7.5W 30
% Volume of EG in coolant 50
Chem. HOCH,CH,OH
composition
Properties of Boiling point 196 ~ 198 (°C)
EG Density 1.113g/mL @ 25°C
Melting point -13°C
Vapor pressure 0.08 mmHg @ 20°C

Table 3 Sensor specification

Sensor Type Measurablerange| Accuracy
Pressure | Gage pressure -1~ Shar 0.15% @F.S
transducer | Gage pressure 0 ~ 5bar 0.15% @F.S
0~ 250 LPM 0.10 % @F.S
volume |y netic | 0~200LPM | 0.10% @F.S

flowmeter 4 = DB
0~100LPM 0.10 % @F.S

Temperalure| oriy prygoq | 0~ 399°C high
sensor
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