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Thermal Behavior Analysis on the Cylinder Block of
an Automotive Gasoline Engine
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ABSTRACT

Thermal behavior on the cylinder block of a 4-cylinder, 4-stroke 2.0L. SOHC gasoline
engine was numerically and experimentally analyzed. The numerical calculation was performed
using the finite element method. The cylinder block was modelled as a three dimensional
finite element by considering its geometry. The physical domain was devided into hexahe-
dron elements. 16 thermocouples were installed at points of 2mm inside from cylinder wall
near top ring of piston in cylinder block, which points have suffered major thermal loads and
suggested as proper measurement points for engine design by industrial engineers. Under full
load and 90C coolant temperature condition, temperature behavior of cylinder block according
to engine speed were analyzed. The results showed that temperature rose gradually to con-
form to a function of 2nd—4th order of engine speed at intake side, exhaust and siamese
side, respectively. As engine load was changed from 100 to 50% by 25% step, temperature
curve also conformed to 2nd~7th order function of engine speed. Temperature differences by
load condition were similar among 100, 75% and 50%. Under full load and coolant tempera-
ture of 110, temperature behavior were also analyzed and the results also showed confor -
mance to 2nd~7th order function of engine speed. Temperature curve was transferred in pa-
rallel upwards corresponding coolant température rise.

F87]g8o] : Thermal Bore Distortion(8% ®.o} %), Thermal Behavior(24 #%), Thermal
Load(83 %3}, Heat Rejection(4E3), Top Deck(“®), Full Load(H%3h
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Fig.4 Schematic diagram of experimental
equipment

Table 1 Specification of experimental engine

engine specification
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engine type L-4 SOHC
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