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The assignment of boundary conditions for the piston thermal loading analysis in internal

combustion engine has been tested using the thermal circuit method with an engine simulation

program. In an attempt to examine the accuracy of the employed boundary condition, another
thermal boundary condition has been sought for through the electolytic tank analogue method.
Comparison of calculated temperature distributions obtained from these two boundary conditions
with measured temperature values reveals that the electrolytic tank analogue method gives

excellent agreement. However, the thermal circuit method has been found to be reasonable for
practical applications, if modified partially.
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©. Beat Flow Path from Outer Surface of Ring Land Fig. 2 Boundary conditions of the piston resulted

Fig. 1 Thermal circuits for heat flow from the thermal circuit method
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Fig. 3 Blcok diagram of the electrolytic tank ana-

logue
Pre~chamber
X Tg
position
X\m.:um
hy hy
h3
he
he
s
hg hy = 6 x 10~ w/mlK (6)
T hg = 5.7 {5.8)
hy h3 =0 (0)
hg = 4 15)
hs =7 (8)
h12 hg = 0.1 {0.5)
hy=1 (1)
r hg = 1.2 (1.2)
° hg = 1.5 (1.5)
hjo= 4 (3)
h1y= 7 (3)
h hyz=3 (0.5)
13 h13= 0 (0.5)
hyg= 6.2 (6)
hyg= 5.6 [}
hyg= 0.8 (1)
Tg = 729°C
T = 920¢
To = 65
* ) : Values by former method

Fig. 4 Boundary conditions of the piston resulted
from the electrolytic thank analogue method
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TEMPERATURE CONTOURING
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MIN. TEMP., = 138.537
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265,931
264,226
272.521
260.018
248. 111
237.408
225.701
213,996
202.291
180.586
178.861
187.178
155.471

Fig. 5 The measured and calculated piston tempera-
tures using B.C. by the thermal circuit method.
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Fig. 6 The measured and calculalted piston tempera-
tures using B.C. by the electrolytic thank
analogue method
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