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Effects of helicopter rotor downwash air flow on exhaust plume flow

REN Li-feng, ZHANG Jing-zhou, SHAN Yong

(College of Energy andPower Engineering.,
Nanjing University of Aeronautics.and Astrenauties, Nanjing 210016, China)

Abstract: The exhaust\plume flow characteristics subjecting to the action of helicopter
rotor downiwash air, flow were investigated based on CFD numerical calculations. And the
effects of rotor downwash air flow veletity and exhaust direction on the exhaust plume flow
and pumping capacity| of the exhaust system were analyzed. Results show that: exhaust
plume yields flow stréng downward deflection to the rear fuselage, as well as deflection to
the rotor totationdl direction; under the action of rotor downwash air flow, these deflec-
tions are especially obvious under higher rotor downwash air flow; when the exhaust is ejec-
ted upwards, the exhaust plume flow could come into collision with rear fuselage; pumping
capacity of the exhaust system is weakened slightly and pumping coefficient decreases ap-
proximately 0. 01; while the exhaust is ejected obliquely or laterally, the exhaust plume
flow do not come into collision with rear fuselage; pumping capacities of the exhaust system

are somewhat enhanced and pumping coefficient increases maximally 0. 12.
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Fig. 1 Diagrammatic sketch of helicopter model
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Fig. 2 Diagrammatic sketch of helicopter exhaust system
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Fig. 3 Diagrammatic sketch of computational region
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Fig. 4 Plume flow fields under rotor downwash
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Fig. 6 Plume flow fields under rotor downwash velocity of 20m/s
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Fig. 8 Effect of rotor downwash air flow on exhaust

pumping capacity
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