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Improvement of Gasoline Engine Performance by Modifying
the Engine Cooling System
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ABSTRACT

In this paper, we investigated the improvement of characteristics of knock, emission and
fuel consumption rate by optimizing the location and size of water transfer holes in
cylinder head gasket without change of engine water jacket design itself. The cooling
system was modified in the direction of reducing the metal temperature in the head and
increasing the metal temperature in the block.

The optimization of water transfer holes in cylinder head gasket was obtained by "flow
visualization test”. The water transfer holes were concentrated in front side of the engine
in order to reduce thermal boundary layer in the water jacket‘ of No. 2 and No. 3
combustion chamber in the cylinder head, which would have a large knock intensity, and
increase thermal boundary layer in the water jacket of the cylinder block.

When the modified coolant flow pattern was applied as propdsed in this paper, the
knock characteristic was improved. The spark timing was advanced up to 2° in low and
middle speed range at a full load. In addition, HC emission at MBT was reduced by
522, and the fuel consumption rate was decreased up to 1% in the driving condition of
2400 rpm and 250 KPa. However, since this coolant flow pattern mentioned in this paper
might deteriorate the performance of vehicle cooling system due to the coolant flow rate
reduction, a properly optimized point should be obtained.
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Table 1 Locations of metal temperature

measurement
Term Location Combustion
Chamber No.
Hl Spark Plug B #1
o park Plug Boss P
Head & Exhaust Valve ————
H3 #3
Seat
H4 #4
B1 #1 &# Zﬁ
B2 Siamese TRR #2&43
B3 #3&#4
BIN1 #1 n
BIN2 #2
Intake Side TRR
Block | BIN3 #3
BIN4 # 4
| BEX1 ‘ #1
BEX2| Exhaust Side #2
BEX3 TRR #3
BEX4 #4

Table 2 Specifications of test engine

Type I4
Stroke Volume(ce) 1,495
Bore(mm) X Stroke(mm) 755X 835
Compression Ratio 10
Valve Mechanism DOHC
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