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Numerical analysis on curtain cooling in Liquid Rocket Engine of

10tf-thrust Level using Kerosene as a Fuel
Hyuck-Joon Namkoung*, Poong-Gyoo Han*, Won-Kock Cho**

ABSTRACT

The cooling mechanism for a regenerative cooling liquid rocket engine of 10tf-thrust
using kerosene as a fuel was studied from the viewpoint of curtain cooling. Based on
the concept of a highly-stratified gas flow in the combustion chamber, the cross section
of the combustion chamber was spilt into 2 independent parts, core and exterior part.
Additional fuel is injected into the exterior section and gas temperature can be reduced
in the exterior section. Consequently, the heat flux into the coolant and wall
temperature are reduced and the thermal stability of a liquid rocket engine could be
improved.
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Table 1. Engine design specification
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Fig. 1. Partition of core and exterior parts
in engine section view

22 szt I3

B AFolA AZol =RiEta ' HETS
Film cooling®.t}= Curtain coolinge] #§§ X
dozA, Ao 9w 13 29 o] FAX
o} FRT Yro] dartzeA YzAze 4
A QHR 9 YA 2grtole] FAZT o
25 Rl

I 19A HE 9171e] FAJ} F ®BAMIL
1+3n(n+1)9] AT wtat AFgos 7Y
sHAl X jlon, HH ol 3079 F
A7 v X0} ok HojF deo] F A
AN BEHE FAAE FARY gFRq 7Y
Al BX e JARIE, 3 BAGA BER
Hol 4%} R RIHE L3Ae} A8
ol Afen], MO:MF;, MO:MEE 76157} &
ok 3 R F EA|Qe] davhe AL
N7le Bz BAPIE WAANA 429 98 A
5, MEE EAAZezR, gy FA4
Edule FAREYG RolAxE &A 3dd, F
ARl oo A EFuIE A@)s 2ol
Aol g}

MO MO
_ 2= PR Lo R
MR ="y > ME:="yE & uF, 4

FA%Y $44 Eg9E Hu wige 9
4t A B zaAH 4R, 9



Fyof BAAIE AR AR F& gHRY
224 G AR $52 FAGA Wt
AP A45FH d27ls LEr) EEYES
ARste] Fu, 4 A7 WL AGT X
A

MFy=—T2—(MF,+ MF;) 5)

293, 48 AANY A2A4YT =28
wAol o8 AAHE AA FAA Fe M o]
% 39, A% A8 #FL o2 73
A Bt

M
91 —1
76 (MRi+7_2) 6)

MF1=

Heye olgsel FA% dr f¥E 7@
FolE, FAPS 9T Az} VgAY 2
ules 4@ BB ol atel, FAR 9B
pol ¥Rt dms A §F, Mo,
MO; ME:St ME:E 23 4 97 8t

3.1 ohdiztol of 3t AABHA A4

SiZte] 2@ AN AHee Hristed U
A, FARY HFHe JdFL wW¢ FaIH
%, dA9 Y 45& =A sV AAMEe F
AA f-Fe] 80%0lde]l Eejrlke FAH HiF
ge A uFYE Hole FAA EHHA
AR olo} 39, E dAFAM TR 534
EHIZ 248 AHESIAT =8 FF] 4
AN7lE ¥ d8 FRFS AFP ] davkx
S27t A Yo HEY FEol HEE 2H
HEE, E d7dAMe a=00758 AHE-3Ah
olg} gol HAHE FAFo FIJA EHI o
o d8vlE&g 22 9 Z19elA A9
Hzate] AH-g3te] 7 dHHH AL FIHE X
20 Jehf Aot

Table 2. Mass flowrate and mixture ratio at

engine section
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b) Density distribution

Fig.2. CFD results with no curtain cooling
scheme

a) Gas temperature Distribution
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b) Density distribution

Fig.3. CFD results with curtain cooling
scheme by 9mm-width exterior part

a) Gas temperature Distribution
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b) Density distribution

Fig.4. CFD results with curtain cooling
scheme by 18mm-width exterior part
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Fig. 5. Gas temperature near chamber wall
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