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Development Thermal Design Program to Predict
Film Cooling Performance in Liquid Rocket Engine

Won Kook Cho* - Yoon Wan Moon* - Woo Seok Seol*

ABSTRACT

A design program has been developed to predict film cooling performance in a liquid rocket engine
combustion chamber. A thermal protecting effect of low mixture ratio gas has been analysed by CFD. A
one-dimensional film cooling model based on the CFD results has been implemented in the previously
developed design program of regenerative cooling. The predicted heat flux at the nozzle throat ranges
from -16% to +28% when it is compared to the published measured data. The throat heat flux reduces

by 36% when film cooling of 10% of fuel mass flow rate is applied.

= £
AHAZAAY dLA9] P 58 A& 4 v AAZZIIE L. AEGY ThEd
date ERE ANz PR ol Ve 13 RS NLEe J1EY AAYS HA)
Z2 oo o)2s gt P AAE F4Y dadelrMe =

Wzt B vaste] &2 I
o O3t B ZaaPe] FHAo] -16%X +28% Heldl ALS FAHAT. AEFFY 10% Iz
of 9t xZE22 dFE5E 36% TARAE £ YLe FAsg

Key Words: Liquid Rocket Engine(¥} A Z3 %), Film Cooling(%d7}), Regenerative Cooling(*} 4§14
7}), Cooling Design Program(§7r 2 2 3), CFD(H4H+5304)

LM B ARz olel o] Bt WA ol thE x
goz REHQ Yrkol Basy gz, 97
2AAA mASel Heh Aade W W =8 o] A AR Wtoln
aTge Asdoz 9L ew 53 @ 2 EANGNE CFD-ACES o488 aus)4
goadde] A8 Aese A9, WARA & Bad Huzg ARAA YRFERE T
¥ HE, We AEE ¥ W vgE Astd 3 o oo 1id HAZEIYL ALY

AL
% olg A& GEAT. AF due B
* JTYTLEATY, dNIE TNE F4F da79 HdF EA[1]0ln. 7
AgtA}, E-mail: wkcho@kari.re.kr 2ol QAW HE 42 7|FEo AAxz=

- 161 -



a92]e AHE-sT

21 2hyz =9

ZAARAANA Y TP} aHE G2 EFn9
NHxz = dgds 249 u]od*ﬂ_": Zo] §
5o oA 5:@ He BIdhe Ao ol
g 4 . uda 7tAZe daal AR
A&7t 20) Hlé}*ﬁ% 453 ¥& =7t fAE
RozZ B 4 it da4d2e dige ¥
AZF3le 7129 FELEC 9ty Z2AHY
o] 2x& 4 ()Y BAE =dgyHr)

P
rL(E—T”‘f’”Tw)—A-l—‘% @

taFe Rk, & FHE A9

olct.

3

o 7ou. T Aagst Egue @

22 Z5kelAdel 2l3t vhizt dE Bt
532 &49 Navier-Stokes 21-& &3t

+;'Fc—-$'_d= Sevap+Scomb (2)

4714 Qe EEMFoln FE uFHEol
F= #3f&on s, dA5Ed Jg A
Aoln g .= Fad AT Aot A
7IHe2E SIMPLEC[3]7} AHH QAT thFde]
AgE 93 22 AExE M FIAER-ES
AHgElen dREde HIeE g EFE
k-e2d& AME3EATH

O

Fig. 1 Comparison of hot gas temperature distribution;
{a) wio fim cooling, (b) film cooling (17.2%)
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