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Abstract

In general, Liquid Injection Thrust Vector Control(LITVC) is accomplished by injecting a liquid into the supersonic exhaust flow
through holes in the wall of the propulsion nozzle. This injection flow field is highly complicated and detailed flow physics associated
with the secondary flow injection should be known for the practical design and use of the LITVC system. The present study aims at
understanding the LITVC flow field and obtaining fundamentat design parameters for LITVC. The experimentations were performed
in a supersonic blow-down wind tunnel, Compressed, dry air was used for both the main exhaust and injection flows but the pressures
of these two flows were controlled independently. The location of the injection holes was changed and the pressures of the two streams
were also changed between 2.0 and 15.0 bar. The effectiveness of LITVC was discussed in details using the results of the pressure

measurements and flow visualizations
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Fig.1 Schematic diagram of experimental facility
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Fig.3 Computational domain and grid system
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Fig.5 Static pressure distributions along the wall(x~7.0mm, p,/p,=7.0)
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Fig.7 Impact pressure distribution along the jet center line (x~14.6mm)

7b fAbeE AE B Y pp=6%] AS w/L=0.74 A H
o] Agte] H|wH WA bl ol pip,7t T7F el wlke
22} EAHE o) H“E%J A AT HAlzte] F7ksle,
AMEATIL A wF URZ 4" =F HHS e
dog & 4 itk

Fig6(a), (b)°l = x% pJpa«] 33k 7| Y3l x=14.0mm,
6=0" 4 9 pypoll WiF =T W ARE JeMUTE Fig6
AN AAEADI} i »i=032 AHAA LS & &
ek 2L php,t 7t ol wiEp BANE AN Aol
MR Fyrsla, BARE Tl A¢he) HAb ZA st
Atk E pipst F7F Sl wel BARE HAH9 Ak FUt
Zo] ZA itk

Fig.791€ p,/p~9.0, x=~14.0mm<

121



(a) Standard k- €
Fig.9 Mach number contours of the nozzle
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