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Fuel-Side Cold-Flow Test and Pressure Drop Analysis
on Technology Demonstration Model of 75 ton-class
Regeneratively-Cooled Combustion Chamber

Kyubok Ahn*' - Jong-Gyu Kim** - Byoungjik Lim* - Munki Kim**
Donghyuk Kang** - Seong-Ku Kim* : Hwan-Seok Choi*

ABSTRACT

Fuel-side cold-flow tests were performed on the technology demonstration model of a 75 ton-class
liquid rocket engine combustion chamber for the first stage of the Korea space launch vehicle II.
Pressure drop in the cooling channels of the combustion chamber was measured by changing fuel
mass flow rate through a pressure regulating system. Pressure drop in each segment of the chamber
could be obtained and a lot of pressure drop was caused by high flow velocity in the nozzle throat
segment. The accuracy of a hydraulic analysis method for calculating a pressure loss in cooling

channels could be verified by applying it to the cold-flow test conditions.

]
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Key Words: Liquid Rocket Engine(HAHZ#<1%), Regeneratively-Cooled Combustion Chamber(#]431
Z} A44:7]), Fuel-Side Cold-Flow Test(E FFA1), Pressure Drop Analysis(2F$} 3l 4])
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Table 2. Cold-Flow Test Results
Algds K1 K2 K3
P1 [bar] 168 | 199 | 258
P2 [bar] 14.9 17.6 22.8
P3 [bar] 131 | 155 | 201
P4 [bar] 8.5 29 | 128
P5 [bar] 7.9 9.2 11.9
P6 [bar] 6.6 7.7 9.9
P7 [bar] 5.4 6.3 8.2
P8 [bar] 1.0 1.0 1.0
AP (P1-P7) [bar] 114 135 17.6




Table 3. Pressure Loss Prediction for Cold-Flow Tests
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Table 4. Comparison of Cold-Flow Test and Pressure Loss Prediction
K1(%) K2(%) K3(%)
o K1 K1 . K2 K2 ) K3 K3 )
NEs N L A T I B L I e L
22} =1 [bar] 1.9 2.6 33.7 23 3.1 33.2 3.0 4.0 32.8
12 ==38 [bar] 1.8 1.5 -19.0 2.1 1.7 -16.0 2.7 2.2 -15.9
=Z57 [bar] 52 44 -16.9 6.3 52 -17.4 8.3 6.8 -18.0
AACEE [bar] 24 1.8 271 29 21 -26.7 3.7 2.7 -26.1
AA AP [bar] 11.4 10.2 -10.8 13.5 12.1 -10.6 17.6 15.7 -10.7
54 E 4. 1%, SE, 984, Awv], 4y, F
gk, "75EE AAYEH ALV VedEE
75E2F AAZAAR Ai7] AEY VeAF AA AA 2 A= ABes] k= Fx138HE
AAE o] &3t ABYZ AgS A5 9 FATEdI =FF, 2011, pp.31-34
g A5 FRAEES FAEAT. FRAIES F 5 HE, UAE, Id¥A, iV, d99, F
ste] ZF Aad Fore oy £48 3T gk, “758F AAZAAZ ALV AYA
F Ao, £93 e B3t T Y 2Ag,” I FFEsty FASEUF,
W] ARES 42T 5 YAk A% A% 2010, pp.10-13
ASAAY A AAH AEXAFE 244 28 6. H3A, v, AJE, =39, “F9 308
bar =9 A4S 7HE Ao dgHT AR T AANE/AZL ZANH AR A
Alzglog dgd AP At 21S B HI)-Aa717, Sd=EdFSFE3 R, A37HE,
7] A8l NEASAAZTE AL FRAFY/ A10%, 2009, pp.1027-1037
4 AyE ntgo g 75EF dav|e A4 7. ¥, HAFTqF, olFH, AAE, HATE, &
Zt g AA W7 o] o] Fold o golth HA, HEY, “7BEF JAZANZ A7)
ZN1RA4A,  Sd=IFAFEs  FATEUYF,
2009, pp.125-129
2235 8. Ahn, K. and Choi, H. S., "Prediction of
Pressure Drop through Baffle Injector,"
1. T84, $FF378, FEZ, 2006 submitted to Journal of Propulsion and
2. 834, 295 &4, 2AFE, FEAL 2004 Power, 2011

3. Huzel, D. K. and Huang, D. H., Modern
Engineering for Design of Liquid-Propellant
Rocket Engines, Progress in Astronautics
and Aeronautics, Vol. 147, 1992

10.

. Idelchik, I

E., Handbook
Resistance, 3rd ed., Begell House, 1996
White, F. M., Fluid Mechanics, 3rd ed.,
McGraw-Hill Co., 1994
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