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Abgract Acoording to the phydca-chemical variation due to aeroheating for TYC 1 coating meteria , a three-layer
phydca nodule was presented , in which conservation equation and boundary conditions were egablished and differertial
di screte equations with second order accuracy were given. Inner temperature digribution for TYG 1 coating materia in
gahility and trgjectory ARC tegs condition were predicted. Calculated results agreed with the measurement results.

Key words TYC1 coating , Thermal protection , Performance edimation

1 H 1
TYC4 )
( 2mm 3 mm) , ,
:2001 - 09- 10; :2001- 11- 08
* :10 072 056
1934

— a0 2002 1



X=Yy<x+x (1)

2 Tyc—4
0T, ’T, . — 0T, .
, P2Crp ot - Ko ayz + mp Cp dy +mp Hp
, X1+ XSy < X+ X+ X (2)
oT. IT
L3
A73K 813K PsCrp = K750
) ) ) X+ X1+ X2 =Y =Xz (3)
, (1) (3 T ot
’ ’ , X , X y X30
o, P ; Cr
SOZ ’ ’ ’ ,K ,mP
© Hp ( 123
1 TYC— )
1]
o T t=0 Ty =To
— L2 To i=1,2,3
— S _
y =X
+ma1ma - K_gjy__:w%r{l'ﬂhﬂ -€0 T, + mc He (4)
y:;+X1,T1:T2
! o, 0T,
Fg.1 Sketch o lamination of thermal - K dy dy
protection coating materia y:;_'_ X1+ X To= T3
( 50, L R:s -
) 1 l _ ay - ay
(D) ( )5 (2) Y= X+ X1+ X3
: oT.
( , ) ) &71:0
©)] ; (4) v
(4) W =1- a(mp+ mc) h/ o
a. :b. P e » Cor
. i hy ;a=0.58 :a=0.20
H 1 _ _12-
02
mc
Ko=0.685%10°kg/ m- s Pa¥?
0T, 1, . — 0T ' Ko
dy E R=21.3x10°K;

P1Cp ot - Ky ayz + mp Cp
1

2002 a3



E R ; _;L[ d_x . dxy dx, dX3]
M =29;: Mg =32 X3

dt dt T dr T8 g
4 _ !!- X
Ni=
1) (2 (3 , X1
@ @ @ ; M:%
aTi_A azTi+B aT, 72
at - ain ! ay| n3: - X- X - X
X
=123 (5) ’
(5)
A1:—Kl_2 n
PcCrxs t
_ A dx . dx _CP_]
B1 Xl[[ dt ik dtJ mmplcm n+1
) e t[[A_ Fr 0T
AZ_ I | 2 I a,]2 I a—]
Lpzcm Fey H% % il
N T Ai a,lz + | ao] (6)
dx | dx d_z] =
H dt © dr M2 gy +m'°2c;
B, =
X2
A K
3 = 2
P3CmXxs
(Bt (At ¢ nt (A')’Ml t N+ (Bt ¢ (A Mt ¢
[ 4N~ 212 j|(Ti)j—11+|:1+ n 2 (T)P*- 4 n, R X
Nt (B)" t _(A)" t n (At N (B)" t
(T‘)“ll:[' 4n, " 2n? ] (T‘)J"”[l' N2 ](Ti)" +[ 4n,
(A)" t .
2 N2 (T4
j=1,23, ,N-1 (7)
=0
5 A n+1 A n+1 A n+1 N
[1+—LL“—8 iz } (Ti)c;Hl'i_Llo—z ~ t(n)f”-i—”j—s ~ Lmyrt=(mEeSlae)g
n_t]| DT|" 5(A)* t n (A)g t o (A)G o,
3(A)o ni][mjo- 8 1.2 (T)o +7, N2 (T)1+ 8 N2 (T)2 (8
j=N
A n+1 t . [A) n+1 t . 5(A) n+1 t .
E (T)R%- 2 N2 (Ti)“-11+[1+ 8 n? i|(Ti N
(ANt N (ANt N 5(A)N t N
=(T)nN + 8 ng2 (T)nth+ E (TON-1- 8 N2 (TN (9)

— 44 — 2002 1



5
51
(1)
Hs=1 630 kJ/ kg;
Ps=2.76 MPa,;
Gor =292 KW/ N ;
t=100 s
2
1
1
Tab.1 Sation parameters o trajectory
t/'s Go/ KW-m™ 2 Hd kl-kg™* Td
1 10 460 934 600
2 7 686 1172 1150
3 5 1168 1415 1265
4 5 686 1151 1100
5 26 456 879 560
52
TYC—4

K=0.165%10" 3 kwW/m- K;
Cp=1.08 kl/ kg K;
p =846 kg/ m°

K=0.4168 x 10" ° KW/ m- K
Cp=0.8317 K/ kg: K;
p =370 kg/ m?
2
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Tab.2 Comparison between ground tes results
and computing results

e ! e/
d ]_/ mm ) 2/ mm Tb( ) Tb( )
2.37 3.92 279 274
2.05 3.% 376 368
2.28 3.% 85 102
2.36 3.92 92
2.18 3.90 134 119.94
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