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Design and optimization of columniform distributed
ejector for low speed wind tunnel inlet test

WU Chaojun, XU Binbin, ZHANG-Weizuo. TANG Wei, LI Yuan
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China Aerodynamics Research and Development-€Center, Mianyang Sichuan 621000, China)

Abstract: In order to meet the urgent requiremeént of large flow simulation in low speed
wind tunnel for engine inlettest, a design schemé of columniform distributed ejector for 4 m-
scale low speed wind tunnel was proposed:~The internal flow filed of ejector was simulated
by ANSYS“CFX software using thefinite’volume method. The design parameters were opti-
mized, including the ejecting area rate’, discrete distribution of nozzles and the design point
total pressure and Mach numbers. of nozzle outlet. The improved design of ejector met the
limited condition in 'wind tunnel and the acquirement of large mass flow, and solved the con-
tradiction of small size and/large mass flow. The experiment in FL.-14 wind tunnel indicated
that the max absorbing mass flow rate of improved ejector can reach 9. 07kg/s, fulfilling the

large mass flow needs of inlet test in 4 m-scale low speed wind tunnel.
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Fig. 1 Instructions of ejector in inlet test
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Fig. 2 Sketch map of principle of annular ejector
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Fig. 3 Sketch map of columniform distributed ejector
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Fig. 4 Sketch map of working principle of ejector
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Table 1 Parameters of nozzle

WAL R MIMED R WIS EAR/mm gl ST

12 120 4.0 0.03
12 120 4.4 0.04
12 120 5.0 0.05
10 100 1/3 0.03
3 80 4.8 0.03
3.5
“u— 5 G H0.03
30k —>— SRR 40.04
—o— G HI L 40.05
25
U 2.0
1.5k
1.0 F
0.5

20 25 30 35 40 45 50
p /MPa
Bl 6 5] S AR B U 51 I AR R R

Fig. 6 Effect of ejection area rate on ejection coefficient
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