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Experimental Investigation on Heat Transfer Characteristic
of Porous Lamellar tablet
DONG Wei, HAN Shu—un, CAO-Y u—zhang
( Beijing University of Aerenautics-and Astronautics, Beijing— 100083, China)

Abstract: The experiment has-taken a-typical strueture-model as experimental tablet to
test the heat transfer characteristic of the porous lamellar tablet. Research on the changing
regulation of the'cooling effectiveness of the porous lamellar tablet with the blowing ratio of
the hot and cooling flow has \been-done. Furthermore, careful research on the cooling
effectiveness of internal layer along the axis downstream has been performed. T he

mathematics fit formula-of the partial Nux and the cooling effectiveness E with respect to

partial Rex and the blowing ratio M of the hot and cooling flow has been given.

Key words: porous lamellar tablet; heat transfer characteristic; cooling effectiveness;

blowing ratio

[1

2

- T ransply'”

( 1) Lamilloyl3J

: 2000- 12— 18; : 2001- 02- 16
(1970- ),



123

70%

= A

@ b
N +
; <
#
=
K
lﬁ 4
R
i v
w/
i

I

FTRE

twg
)

280

tw g

©
~

B 3

AL i
ek =&
R RE
Et-— >

4%

2
=
gl

Fflik o F A

Rex

Lamilloy

2
N u»



17

124
Q+ Q=0 (1) — (K ).
0= Ao(te — tu) (2) NEFF 470 : ,
Qc = GcCpntn = Aw pw Cpntn ( 3)
Q(": G(:Cpu'gtu'g = A Vi pu' Cpu'gtwg (4) 3
: GL’ (kg/s) s A
(m®). te ), 3.1
twg ( )7t" ’
( ),w (m/s), Pu
(kg/ m) 5 Go= 1.15 ke/s
(2),(3),(4) (n, Crug= Cpe=
C/), :
tu’g = lc _ L _ _ X _
te — twg B E I= Vw pu’ Cp O 150
= |
S F = 1 — - 0(1 — 3 130
o T8
1 * Vo pM'CI) 1 * ngng prw ﬁ 110+
I S =
= 1+ (SuM) (5) s
o= Vw pu’Cp(tu’g - t() ( 6) M 70 |
le = tve 55 } 1 { 1 1 1 1
: Dy (kg/m’) , ue 0, \20 .40 60 & 100 120
(m/s) B PELs x/mm
5
tm= (tg"‘ tu‘g)/z, tm
)\ CP 5 ’ ”
1.35,71. 15, ,
0. 89 (kg/S) N ) ’
7 15(g/s),
0.012 0.025 M , ) M
) 6 , 13
) 150 mm > 18 ,
92 mm, 120 mm > 80
mm, N )
- Transply
0.5 mm, 3.2
I. 5 mm 26 1 12 L "
; fue (7) E:
13 18 : E= (te- tod) /(1 — 1) (7)
;19 26 ) 6

(L ) 6



1 125
> ) E 3.3
’ ’ FORTRAN
’ , N u»
’ R(fx M
? N E Ret
° E D) M ( 8
X/L , 9):
’ E Nu:= 0.01884 > (Re.)*™ « M~ > (8)
E= 1.678 > (Re:)* ™« M*™ (9
0900 a : M: Gr/A / G(L/A = pu' u/p
G,=11skg/s /.% ( . )/ ( ¢) kv/ guz
« 0825F = A (ke/s), Ae
% /v/ (m"), Rex= GX/A pe= Peue/ pe
& 0750 o — X (mm)
ey /—';.) —8— M =00222 ’
& 0675} X —O— M- 00200 6.51
B -~ —A— M - 00180
gy '/ Voad —y— M =00150
= 0.600 F o —o— M =00122 6.0l
J
0.525 Il L Il L 1 ! i 1
00 01 02 03 04 05 06 07 = ssf
z
X/L <
S50}
6 E a5t « THRA
— AR
900
4.0 . . . , .
8.0 85 90 95 100 105
= 700 ln(ReYOXSSMUO'IW)
%
% 500}
% 8 N ux
P
= 3001 02
0oy . . ) ) , , ) 0.3}
0.0 01 02 03 04 05 06 07 -
X/L w 04 L
= "
7 0.5F
* . ER
7 o 0.6 — %ﬂé‘&
7 R L 1 1 L I
1.1 -1.0 0.9 038 0.7
* In(Re%% M 0% )
) X 9 E
: x X/L » ’ Iy
eéx
E >
’ ’ & s Pr
’ M ’ 0.9 < 10" << Re. =<1 < 10’

0.012=M =0.025



126

17

(1

(2)

(3)

[M]. : , 1985.

Wassell A B, Bhanga J K. The Development and
Application of Improved Combustor Wall Cooling
Technique[ R]. ASM E Paper, 80— GT - 66, 1980.

Neatly D A, Reider S B. Evaluation of laminated Porous
Wall Materials for Combustor Liner Cooling[ R]. ASME
Paper, 79— GT- 100, 1979.



