S F21F 83 20109 A s =E3F pp.165~169 2010 KSPE Spring Conference

i/
*
(o]
0,
_)|JJ

.
*
*

N,

o

o,
P
*

Numerical Analysis of Liquid Rocket Engine Heat
Insulator Considering Thermal Flow Environment

Yonghyun Chung* - Eunseok Lee* - Wooseok Seol* - Changhwan Yang** - Wookyum Kim**

ABSTRACT

Liquid Rocket Engine is generally composed of extremely low and high temperature field. So
that the component works properly including the electric component, the heat insulator should be
applied appropriately. There are three steps. First, the heat source components should be defined
and temperature field analyzed. Second, the heat transfer of pipes between the heat sources
should be analyzed. Third, the components and pipes before and after applying the heat
insulator should be analyzed. Finally, the optimized heat insulator depth can be calculated. In
this paper, the procedure of this steps is established and investigated.
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Fig. 2 Heat Shield in Delta—Il and H-2B

Table. 1 Materials of Heat Shield in Launchers

e = o Launcher Heat Shield Materials
E;hee: : ubz o;j m‘%‘j%io] Xﬂx—]—%(ﬂ 1000°C O]:)]— Arian-IV Silica(Refrasil)+Al coating
o Aeel= A F Atk (Fig. 1) =uAA ] SSME Silicon Foam+Silicon Rubber
B, Silica Ao} S & AAR AFA2S Delta-IT Ceramic Fiber
Ngste] #Awjsiar lem o= Refrasil? frAb Angara Basalt Fiber
g B4 54% 7FA3L 219 Foam, Sheet, Tube KSR-III Fiber Glass
=9 FEZ AZEHo] 1000°C ©]e] 1% KSLV-I VDA+Tefron Chip
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Table. 2 Material Properties of Insulators

Density Thermal Conductivity

Polyurethane | 4.8 e-08(kg/mm3) 0.023(W/mK)
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Fig. 3 Heat Insulator in LEZA and HM-7B
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