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Analysis of Heat Conduction of Cylinder Block of Turbocharged
Gasoline Engine by Boundary Element Method
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ABSTRACT

In this study, steady state heat conduction problems of the cylinder block of turbocharged
gasoline engine were solved by the boundary element method. Surface of the cylinder block
was devided by the triangular cells with constant potential. .

Temperature distribution, effective heat transfer coefficient of the cylinder block were
investigated with variation of equivalence ratio, engine speed and boost pressure.

The results show that maximum temperature of cylinder block increase rapidly with increas-
ing engine speed and boost pressure. The monolithic structure of cylinder block results in severe
inhomogeneity of inner wall temperature at the high engine speed and boost pressure,
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Table 1. Specification of test engine

Item 4-Cyl-In line—QHC
water Cooled
Displacement 1,597 cc
Volume .
Bore Stroke 76.9mm X 86imm
Connecting Rod 153.7mm
Length

Compression Ratio | 7.8
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Table 2. Operating conditions according to equivalence ratio

Analysis Number 1 2 3 4 5 6
Equivalent ratio 0.801 0.908 1.001 1.100 1.210 1.312
Engine speed (rpm) 2.500 | 2500 2500 | 2500 | 2500 | 2500
Spark advance (BTDC) 19.5 19.5 19.5 195 |+ 195 19.5
Boost pressure (mmHg) 100 100 100 100 100 100
Table 3. Operating condition according to engine speed
Analysis Number 7 8 9 10
Equivalent ratio 0.995 1.006 1.005 1. 010
Engine speed (rpm) 1,500 2,000 2,500 3,000
Spark advance(BTDC) 19 20 20.5 21
Boost pressure(mmHg) 0 0 0 0

Toble4. Operating conditions according to boosting pressure

Analysis Number 11 12 13 14
Equivalent ratio 1.001 1.005 1.005 1.013
Engine speed (rpm) 2,500 2.500 2,500 2,500
Spark advance (BTDC) 30.5 20.5 19.0 17.0
Boost pressure (mmHg) —200 0 100 200
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Fig.2 Geometry of the cylinder block used in
the numerical calculation
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Fig.3 3-dimensional view of the calculation
domain of cylinder block
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(c) case 9 of table 3

) case 10 of table 3

Fig.T Temperature distribution on the inner surface of the cylinder block

with respect to engine speed
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Fig.8 Temperature distribution on the upper surface of the cylinder block

with respect to boost pressure
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