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Numerical simulation of airflow field of helicopter inlet cabin
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Abstract: -Seven improvement packages for inlet cabin“were developed to resolve the
problemtof engine surge in a helicopter-under the~hovering flight conditions. Airflow field
distribution of inlet cabin/ intake was numerically studied for setting circular arc baffle in the
inlet cabin and moving downward the lower lip of air inlet. A nd, unstructured grid and grid
self-adaptive technology/were applied for regional simulation discretion. T he results indicate
that local flow-separation exists in the inlet cabin/intake for each package under the hovering
flight conditions; and the airflow quality can be improved by setting baffle inside the cabin
and changing the size of the lower lip of air inlet. Flight-test results show that the engine
surge under hovering flight conditions can be prevented to ensure engine performance by u-

sing the above specified methods.
Key words: aerospace propulsion system; helicopter; numerical simulation; airflow

field; distortion
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Fig.1 Configuration sketch'of inlet cabin/ intake
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Table 1 Configuration size of each project
/ mm / mm
Al 200
A2 250
A3
B1 200 255,
B2 200 300,
B3 250 255,
B4 250 300,
7

A ST
k
a—%ﬂ v (PUE) - v-[i—f vk}: G- Pe
(4)
€
oPe . | Ba
aT+ Ve (PlE) - Vv {08 v%
- k—e(cac- CePe) (5)
k , € , Ca,
Ce, G, O , G
13
101 325 Pa, 310 K.
5 0 kg/s;
(
). 1 2
40 W/ m> 1500 W/m’.
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Fig.2 Airflow field of inlet cabin/ intake for original, A2, Bl and B4 project
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Fig.4 Total pressure distribution at the exit for A2, A3,B1 and B4 project
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