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Gear is an important part of the car power transmission system. While its
working, the gear system requires gear oil to help lubricating and preventing damage.
When the gear operates for a long time, it will result in heat accumulation in gear oil.
Therefore, it is necessary to use the heat exchanger to reduce the high temperature of
the gear oil. The heat exchanger device consists of fins stacked by layers arrangement.
When the gear oil flows through this device, the pressure drop will appear and increase
by the flow and fin shape characteristics. Pressure drop is an important factor that affects
the performance of the device. To do experiment for obtaining the pressure drop through
such device are spent with high cost and time consuming. Using the computer simulation
for predicting the results are an economical and faster alternatively. The research
investigates the pressure drop of the gear oil flow through the heat exchanger fins.
The investigations have been performed on fins with pitch length of 1.75, 2.613, 3, and
4 mm, fin heights of 2, 3, 4, and 5 mm, fin inclinations of 10, 18.59, 30, and 45 degree,
based on the oil flow rates of 5, 10, 15, and 20 L/min, and oil temperature of 40, 100,
and 120 °C. The computer simulation has been investigated on k-g turbulent model.
The results found that, the pressure drop increased when the oil flow rate increased and
the oil temperature decreased. Considering the fin sizes effect, it is found that, the
pressure decreased as the pitch length, fin height, and fin inclination angle increased.

By the size factor that influences the pressure drop in descending order are oil flow rate,



oil temperature, pitch length, fin height, and fin inclination angle, respectively.
The simulation results are used to formulate the correlation for predicting the pressure
drop. It is found that the developed correlation gives an average calculation error of

5.97% compare with the experimental data.
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