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Heat Transfer Analysis
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Low weight, compact size and high output are characteristics of the automotive engines
developed by Automotive Operations. On the other hand, there have been increasing calls for
higher efficiency and greater compactness in engines in order to address environmental issues
and secure an extra measure of safety in head-on collisions. But along with this, increases
in the levels of heat transfer occurring in the engine itself can cause problems that must be
avoided, such as deterioration in material strength and heat-induced distortion. In addition to
this, unevenness in combustion chamber wall temperature between the cylinders adversely
affects the engine's anti-knock characteristics, and simply increasing the amount of coolant to
the engine in turn adversely affects its warm-up characteristics. CAE technology that enables
prefabrication analysis has become indispensable in the development of high-quality engines in
such a short time frame by addressing these problems in the design of the water jackets.

This report introduces the methodology employed in analyzing coolant flow and heat transfer
for a cylinder head as an example of how heat-transfer analysis can be used in automobile

engine development.
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