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Optimal Design on Aerodynamic Performance of Cooling Hole Intakes in
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Abstract: For one type of civil helicopter, optimal design on aerodynamic performance of cooling hole intakes
in the engine bay cooling system is studied. Two kinds of air collecting device are designed referring to
applicant power unit (APU) intake system. The aerodynamic performance of the three cooling hole intakes in
the condition of forward flight with various velocities and climb flight with different climbing rates are
analyzed using numerical simulation method. The results show that the air collecting device designed
according to scoop type has the best air collecting effect when the helicopter is flying forward at a high speed.
Meanwhile, there is no improvement on aerodynamic performance of cooling hole intakes when helicopter is
flying forward at a low speed. The air collecting device based on flush type also has a good function of
improving air intake performance. And the most obvious advantage is to ensure a high cooling air flow in all
flight conditions. Reasonably, it seems that the air collecting device designed based on flush type is more
suitable for helicopter, which well points out the direction of the subsequent optimal design research.
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Table 1 Aerodynamic performance of cooling hole intakes in the condition of climb flight
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SR 0.762 0.0867 0.0765 0.0340 19.3 8.8 36.0 0.29 040 1.03 9.45
1.524 0.0875 0.0794 0.0364 204 129 456 0.35 0.42 1.07 9.69

0 0.1324 0.1104 0.097 1 0.23 0.35 0.65 15.08

TEA 0.762 0.1457 0.1189  0.1079  10.1 7.7 11.1 0.19 0.29 0.65 16.37
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HTEB 0.762 0.1302  0.1078 0.0857 13.7 9.7 184 0.19 0.31 0.71 14.44
1.524 0.1348 0.1096 0.0893 17.7 11.5 23.3 0.25 0.32 0.77 14.83
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