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Numerical Analysis of Jet Flow from Reusable Vertical Landing Rocket Vehicle

Toshiyuki Suzuki, Satoshi Nonaka and Yoshifumi Inatani

ABSTRACT
Computations of opposing jet flow from the vertical landing rocket vehicle are performed by using Large Eddy Simulation technique.
Calculated results are presented for the cases with and without jet ejection respectively, and are compared with experimental data obtained
by several wind tunnel testings for the purpose of code validation. For the case without jet ejection, it is shown that dominant mean flow
structures around the model are nearly reproduced in this calculation. Calculated time-averaged pressure coefticient distribution duplicates
well with that of measured. For the case with jet ejection, although a quantitative agreement of measured pressure coefficient values with
those given by the present calculation is yet to be accomplished, the general trend in the measured pressure coefficient distributions was
reproduced well in the present calculation. It is also found that calculated characteristics of power spectrum density of pressure coefficient

are similar to those of measured for the case with jet ejection.
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Freestream parameters

Pressure, p= [Pa] 101330 101330
Density, pe [kg/m3] 1.205 1.205
Temperature, 7 [K] 291.3 291.3
Velocity, . [m/s] 70 26.4
Mach number, M 0.206 0.077
Reynolds number, . 9.96% 10° 3.23x 10°
Jet parameters
Mach number, A, 2.41 2.41
Pressure ratio, p,/pe 138 138
Flux ratio, fa/f; 13 13
Chamber pressure, pe;, [MPa] 2
Chamber temperature, 7w [K] 289.15
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