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Apparatus Construction for RCS Interference Testing
in the Large Hypersonic Wind Tunnel

MNoriaki HIRABAYASHI, Shinji NAGAL Shoichi TSUDA, Tadao KOYAMA,
Hideo SEKINE, and Seizo SAKAKIBARA (NAL)

Ahstract

Two apparatus were designed and constructed for experimental investigaion of RCS

(Reaction Control System) jet interference in the NAL large hypersonic wind tunnel.
The first one is a gas supply capable to mix four kinds of gas and to alter total

temperature.  The gas supply apparatus can be realized to give four steps of stable

pressure with changing the angle of attack of the model in 60 seconds. The second
one is a nozzle thrust test stand with a load-cell.  The measured thrusts were
proportinal to the jet total pressures owing to the interference free piping design
assured its performance. The accuracy of the most important jet parameter, pressure
ratio, was successfully increased.
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#1 RBEr—2
e | X | AA | ERE | AD—HE| HOE | BEA | Ty &M
&5 w9 |EM | 7 {mm) (mm) | (deg.)
1 3 Air 14 2.96 580 | 1187 2,897
2 6 Air 1.4 2.29 574 | 1L09 3.417
3 11 | Afr 1.4 1.85 678 | 1194 3.896
4 12 | Air | 14 1.85 574 | 1593 3,880
B 13 | Air | 14 1.82 588 | 19.93 3.970
6 5 Ar | 187 293 564 | 19.92 3.244
7 [ Ar | 167 2.29 574 | 11.09 4.052
8 8 Ar | 167 2 32 576 | 19.89 4.022
9 11 Ar | 187 1.85 578 | 1194 4.799
10 13 | Ar | 167 1.82 588 | 19.93 4.920
11 8 He | 1.67 2.32 5.76 | 19.89 3.322
12 10 He 1.67 1.49 5.76 18.86 4,152
13 5 He | 167 2.93 564 | 19.92 5.873
14 12 | He | L&7 1.85 574 | 1593 4.967
15 15 | He | L&T 1.24 591 | 20.02 6,850
#2 BEEE
e | JEN | HA | WEM | Ton¥ FiP0y FP) | EERSE
&5 | @S | WM | (deg) Mj (SEERME) | (BB
1 3 Air | 1197 2.897 10.41 1059 0.9833
2 6 Air | 11.09 3.417 6517 6.561 0.9933
3 11 Air | 1194 3.896 4,168 4372 0.9536
4 12 Air | 1693 3.880 4.251 4332 0.9813
5 13 Air | 19.93 3.970 4.152 4.161 0.9978
6 5 Ar | 19.92 3.244 9821 9.954 0.9867
7 6 Ar | 1109 4,052 6.333 6.357 0.9964
8 8 Ar | 19.89 4.022 6.288 6.385 0.9849
a 11 Ar | 11.94 4.799 4024 4,198 0.9586
10 13 Ar | 1993 4.920 3.986 3891 0.9989
11 8 He | 19.89 3.322 9.726 9.928 0.9797
12 10 He | 1886 4.152 6273 6377 09838
13 5 He | 19.92 5.873 2 588 2678 0.9666
14 12 He | 1593 4.967 4008 4,138 0.9735
15 15 He | 20.02 €.850 1.792 1.864 0.9616
14miE| 12 | He | 1593 | 4.967 4047 | 4138 0.9782
6 F i 5 Ar | 1992 3244 | 9836 9.954 09882
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