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Thrust characteristics test technique of vectoring
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Abstract: The research of the test technology includes the development of jet simulator
and ground calibration systems the data correction method and the wind tunnel verification
test. Jet simulator with built-in thrust balance and calibration system with ground measure-
ment test capability were designed and manufactured. Three main factors affecting the thrust
balance measurement results were analyzed, including additional stiffness effect, pressure
effect, and flowing effect. Then, a correction method of measurement data was established
through calibration system. After that, a ground experimental study on the thrust and thrust
angle of the nozzle with four deflection angles at 0°, 5°, 10° and 15° was carried out under
different nozzle pressure ratios. At last, the jet simulator was installed on the aircraft model
in 8mX6m wind tunnel of CARDC, and an experimental study on the longitudinal aerody-

namic characteristics with nozzle pressure ratio of 3 was carried out. According to the experi-
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mental result, this test technique can be used to measure the thrust, the vector angle and the

aerodynamic characteristics of the nozzle. From the measurement result, the effective thrust

angle of deflection was the maximum when the nozzle pressure ration was 2. At this point,

the actual deflection angle was 10°, and the effective deflection angle can be increased by 3°.

When the nozzle was deflected by 10°, the thrust had the biggest influence on the aerody-

namic force of the model. The lift coefficient can be increased by 0. 066.
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Fig.3 Calibration method for fluxion effection
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Table 1 Measurement results of nozzle thrust
F/N
a/ (")
R.,=1.50 R.,=2.00 R,,=2.50 R, =2.85 R,,=3.00 R,,=3.02
0 78. 82 141. 86 205. 29 258. 14 268.43 272.55
5 77.45 139. 80 202. 16 246. 27 265.29 267. 35
10 77.16 140. 98 203. 33 248. 33 266. 47 269. 41
15 74.41 136. 86 198. 63 240. 49 259. 41 261.76
*2 BEXEAMNELER
Table 2 Measurement results of nozzle vector angle
W% A O A/ CO)
a/ (")
R,,=1.50 R,,=2.00 R,,=2.50 R, =2.85 R,,=3.00 R,,=3.02
0 0.72 0.9 0.74 0.49 0.49 0.42
5 5. 22 7.75 6. 26 5. 55 5. 29 5. 22
10 10. 81 13. 82 11.86 10. 79 10. 55 10. 52
15 16. 7 17.39 16. 62 15. 34 14. 84 14.77
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Fig.5 Structure in the model
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Table 3 Longitudinal aerodynamic characteristics of different nozzle deflection angles

T e #41 / ThekER BRI R Z T+ RANEARE mARIHEIE  FTHEM
) ZAH A 2/ () A ZAH ZA{H
0 0.0005 0. 032 —0.12 0. 0049 —0.25 —0.0007
5 0.0007 0. 045 —0.26 0.0042 —0.15 —0.0030
10 0.0009 0. 066 —0.39 0. 005 —0.16 —0.0053
15 0.0011 0.053 —0.32 0. 005 —0.20 —0.0036
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