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Analysis of Heat Transfer considering thickness of
Thermal Barrier Coating

Han Na Jang* - Ji Hoon Lee** - Jae Su Kwak*" - Jin Yeon Cho** - Jae Hoon Kim***
- JunBok Ko**** - Jun-Young Heo*****

ABSTRACT
In this study, the surface heat transfer coefficient of the 3D model of a thruster regulator in
the high temperature and high pressure environment was estimated using the CFD. The thermal
barrier coating (TBC) on the surface of the thruster regulator was modeled and the effect of the
thickness of the TBC on the temperature of the thruster regulator was investigated. The thickness
of the TBC was varied from 100pm to 500um. Results showed that the temperature of the surface

and the inside the thruster regulator was lower for the thicker TBS case.
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Table. 1 Boundary condition for CFD anaysis

Working Fluid Ideal Gas

. Temperature= 2000K
Inlet condition
Pressure= 2000psi

Temperature= 300K

Outlet condition
Pressure= latm
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Fig. 1 Grid of Isometric View
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Fig. 2 Distribution of Heat Transfer Coefficient

il
o
o
gﬂ
0
o

4009 79 ¥AE A=)

Fig. 2= A3 HdA e F5314 2745 Y
Eld AoZ, Jbd FE7] YR dHHEny FE 2
A7 dAG Agd BXE el o =&
5 FHAA f%59 JH&dd o) duHoE &

< 4d<€ A7t ey ok



Ql AAE st o] 4= sAS T3t IS AL A7t %A & Afol w
Aot dxH IR AEs A=2FYol AE( 8 3 25 F7hgo] AAF A UEra, ZH 9
wt% YSZ) EBES HEIHa, FAE FAZE FALEFE WE 257 9A UdEhde
100um ~ 500um 2 ASIA 7|A A Al ZHe] mE F9 AEge & BRoFa Qrh. o] AFE HIEo=E
Z47] WHe 2= WH3slE JFSAT. ExH AAR FExA7) dx¥ ZE-E F8A7]7]
IETY FAE HIANAHS # Azt BE F A AFE FRFolH, AA BZdox dAtH
g 237 YR 2= W3lE Fig 33 2t I WFAH dFst A 2HE 45T A
Holt}.
1400 = 7|
1200 | e
/ B d7e I Tas (F)Fse] ALe
T ol aEglon, ofo] FA=PUYT,
% 800 |
g 600 - Bo=d
5
F a0l _ - - o = -
+ WO TBC 1. 344, 7hd 3¢ aAFA7H] 59 A
o ;$28§88::$T 12 93 =l HA3} 2D o] A Ao}
o > T . . - AA”, d=FFE3 FATENE =iF,
Time [s] 2014, pp.662~670
Fig. 3 Change of Temperature over Time 2. LH. Back, PF. Massier, HL. Gier,
"Convective Heat Transfer in a
Convergent-Divergent Nozzle", JET
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