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Fig.2 The model configuration layout
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Fig.6 The bellow balance system
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The Thrust-minus-afterbody-drag Wind Tunnel Experiment Technique of
Hypersonic Vehicle

Guo Dapeng*,Ji Jun, Li Peng, Liu Shuai, Song Xiaoyu

Aeronautic Science and Technology Key Lab for High Speed and High Reynolds Number Aerodynamic Research,
AVIC Aerodynamics Research Institute, Shenyang 110034, China

Abstract: In order to meet the requirements on the testing of the characteristics of the nozzle and afterbody
integration, the flexible metal twin-bellow balance system and the mass flow control system based on the high
precision digital flow valve were developed. A test system for twin-engine aircraft thrust-minus-afterbody drag,
including supply strut support for realizing the model support and jet air supply, a balance for realizing aerodynamic
and thrust measurement, a flexible metal twin-bellow for realizing twin-nozzle jet NPR simulation independently, was
established in FL—60. The measurement of twin-engine nozzle thrust characteristics and thrust-minus afterbody drag
characteristics was achieved separately. The system adjustment and the results of wind tunnel test show that, the
experimental equipment and overall system operate accurately and steadily, the precision of jet mass flow
measurement is better than 0.3%. The experimental results of the thrust-minus-afterbody drag aerodynamic
characteristics are normative and reasonable, and the precision of repeatability tests is up to the standard of GJB. The
test condition is within the margin of 3.0~4.0 Mach number, 0° angle attack, 0~2.0kg/s jet mass flow . The system can
be used in twin-engine hypersonic vehicle thrust-minus-afterbody drag test and thrust characteristics wind tunnel test.
In future, the technique will be developed to meet the requirements on integrated aircraft aerodynamic characteristics
test.
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Received: 2020-05-29; Revised: 2020-07-30; Accepted: 2020-10-10
*Corresponding author.Tel. . 13654212114 E-mail. 379450304 @qg.com



