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Aerodynamic Heating in Gaps among Ceramic Insulating Tiles Array

QIN Qiang, MA Jian—jun
(Aeronautics Science and Technology Key Laboratory of Full Scale Aircraft Structure and Fatigue, Xi’ an 710065, China)

Abstract: Parametric analysis of aerodynamic heating in gaps among ceramic insulating tiles array was carried out by using
CFD based on analyzing gap flow characteristic. Effects of Mach number, attack angle, gap width, tile edge radius, and steps among
tiles on heating rate distribution in gaps were studied. Results showed that internal heat flux in gaps is U shape distribution, and
decreases with increase of Mach number, but increases as increase of attack angle, gap width, tile edge radius, and steps.
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Fiz. 1 Gaps among ceramic insulating tiles array
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Fig. 2 Gap flow characteristic
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Fig. 3 Two parallel ceramic insulating tiles array
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Fig. 5 Numerical calculation model
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Fig. 6 Calculation result of gap internal flow
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Fig. 7 Internal heat flux distribution among gaps at different

Maher number
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Fig. 8 Internal heat flux distribution among gaps at different

attack angle

AT ERGHE A AR R SE PR B IR 5 e 2
17 T U I & 28 B T8 d=2 mm CRIR S RE Ma=
3 KRR a=300 . [N, 4 FHERCRE &, 1t
TS T ARG AR G B, B A=0, 7 51T 115
PR R 1,3,5 mm 22N ERGE 4 A R, 40
B9 FR o Her i AR AR5 B Z 2 A MR UR 7 1)
I AETR , S,=S, SR HEBR Y SR L | go s JCAEBR I 1 1 Jmy
TS 2 e o N A ST N TT RS e T T i
TR, AN 2t T 4 Bl IXUTHT Y A o

147

Lok —~ R=1mm

- R=3 mm
—— R=5 mm

1
0.8F
0.6
0.4r
0.2r

0

q/q,

0 02 04 06 08 | 12
s,

FO AFIE A AR T R Bl XU P o Atk
Fig. 9 Windward side heat flux distribution among gaps at

different tile edge radius
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width
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Fig. 11 Maximum gaps top heat flux at different gap steps
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