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Improved design method of exhaust ejector mixing tube in
cooling helicopter nacelle

CAO Xuewei, YU Jiarrzu, XIEYongqi, ZHOU Yi

(School of Aeronautics Science and Engineering,

Beijing University of A'eronautics~and A stronautics, Beijing /100191, China)

Abstract: The conventional design methods of helicopter nacelle exhaust ejector mixing
tube were introduced. Based onthe characteristic equation and analysis of influence factors,
and with, a reference to nacelle ‘exhaust systems of a helicopter, an improved design method
of helicopter nacelle exhaust ejector mixing tube was established. Based on this improved
method, a helicopter nacelle ‘exhaust mixing tube was designed as an example. By com paring
with other design results, this method could improve the design efficiency by 30% and main-
tain design accuracywithin 5% to meet the engineering design requirements, demonstrating

its availability and significance in engineering applications.

Key words: helicopter; nacelle; exhaust ejector; curved mixing tube; ejector coefficient
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Table 1 Comparison of ejector coefficdent of straight

mixing tube between theory and simulation

1%
L 25 0 103349 0 103650 0 29
1 30 0 128870 0 127993 0. 69
L 35 0 154121 0 152077 1. 30
1 40 0 177353 0 175803 0. 88
L 45 0 200715 0 199108 0. 81
L 50 0 222797 0 221959 0. 38
L 55 0 244587 0 244336 0 10
1 60 0 280046 0 266231 5.20
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Fig 6 Flow chart of the developed design method

Table 2 Design condition of ejector mixing tube

/(kgl 9)

/K

/ (kg/m?)

/ Pa
/K

4.5
873 15

121590
298 15
01
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Table 3 Compare between design results and

experimental results of sample

Ta Lux/m Y/ () R,/ m u

1 300 0 7563 4568 05723 0 102

[71 1250 0 7506 0 0 0 104
1 306 0 7682 45 0 5819 01
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