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Heat transfer in the engine should be simulated to have a good estimation of temperature distribution
in the engine and therefore control thermal stresses and the engine performance. Heat transfer simulation
is obtainable through accurate modeling of cooling passages of the engine. Subcooled boiling is usually oc-
curred in the cooling passages. Ignoring this phenomenon in the modeling procedure results in a consider-
able error in estimation of heat transfer coefficient at the wall. In the present study numerical models for
simulation of heat transfer in cooling passages of combustion engines are introduced and evaluated. The
models, appropriate for simulation of each stage, are then explained and their precision will be calculated.
In this study the method of principal convective heat transfer is introduced by exerting some modifications
on the empirical correlation of Foster-Zuber. The proposed method in this study results in a significant de-
crease in amount of calculations and therefore increases the rate of calculation of heat transfer and thermal
stresses. One of the significance of this model is consideration of boiling effects in the heat transfer coef-
ficient. The proposed model is employed for simulation of heat transfer in cooling passages of the “EF7”
engine to calculate heat transfer coefficient and boiling zones and then proved to have a good precision.

Keywords: Boiling, Heat Transfer, Engine, Cooling Passages
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