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FLOW ANALYSIS OF THE ON-BOARD SYSTEM
FOR THE AIR SUPPLY TO THE PAYLOAD FAIRING OF A LAUNCH VEHICLE

H. Ok, Y. Kim, and I. Kim

The on-board system for the air supply to the payload fairing(PLF) of a launch vehicle using both high and
low pressure air was designed. The design concept was obtained from the CFD analysis of a Russian interstage air
supply system, and a collector was adopted to expand the high pressure air. To verify that the on-board system
would work as designed, a simplified axisymmetric computational model was made and a CFD analysis was also
performed. It was found that the flow ejected from the hole of the collector expands to the Mach number of 4 and
is soon retarded due lo the action of viscosity. It was also found that a small gap between the low pressure duct
and equipment bay wall can cause large velocity in PLF over the velocity requirement and no gap should be

allowed in the design.
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Fig. 2 Surface triangular mesh around the hole on the collector
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Fig. 3 Schematic of the on-board system for the air supply to PLF
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Fig. 5 Calculation model of the on-board system for the air supply to

PLF (collector region magnified)
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Fig. 6 Velocity vector plot around the collector (color for Mach
number)

Fig. 7 Pressure contour plot around the collector

Fig. 8 Temperature contour plot around the collector

BaoME WE R ghee] 09x10° Pa AT e e
A F43 d7igtes JEPS o 5 ok

222 EMo] g3

ol A Collector T4 £2 & A el 23] A
o HE #RdA 32 ¢Hol AEeE ¢ F AU, T}
HES gAt HE Apolo] Fol A HE 9% {50l
HEE2 fdE 7hsAe] Ass dFsigith 53 PLF iR
o Y @AE T g A 2] Jdonz olF
2954 ¥=E ZEF FA7t etk orIME At o
Eo} A ¥E Alole] 10 mm F7]9] EAE eS| HE
o529 f57%o] o%A Uehte=xg 4nnuat g9k

gt 9ES HE Alold] BAIZE e A wERE
Fig. 119 vehliglon EAl 2159 43d YoM f&o]
10 msecE He A& € F Atk B 97)d) JeERAE
gtort HE iR gtEe] grjgtez FHEHE AR
A7 e A o sRE dellke o2 vEith 84
9] EAlE PLF Ul 34 358 FEdch: 249 9=
At HE o] fAdE FA & 4L viHE e

Fig. 9 Velocity vector plot around the exit of low pressure duct

(color for velocity magnitude)

Fig. 10 Pressure distribution on the inner and outer walls of the low
pressure duct
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Fig. 11 Velocity vector plot around the gap between the low pressure
duct and equipment bay (color for velocity magnitude)
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