13

Vol.13 No.3

1998 Journal of Aerospace Power July 1998
SMPLE k- €
V 232.4
1
N )
2
( ). k- € ,
14]
— (SMPLE ) N avier- Stockes
(51
[X(PD) /or] + div(PD) = div(Tegradd) + Se
So
3
[3] (1 2 ,
L y 3
4 H , (61 ,
1997 5 :1997 10
*x 26 402 100083



286 13

1 1 k 6 ;
n., ¢=0 h o
B G SBAHE R B AR
PERBIER KR AR o Auera 2 ,_L*’?’*':’,E = - .
ST e L TR R e T
L R S R T T
\' ;4’ . [ i ‘ E i Lw’ f“?
i oA
1 2
W 1 B B U S B vk B
- —0 l{‘c:m7 cm ) —11. 0.5 cm R N
— ; Er—i1. -,
3 4
Ren= D /Y, u D , 8.26am, Y
E (Tw- \Ta)/(Tw- T1), & (T- T)/(Te- Ti) To
y Tav At , T M = prf/pooUoo , P ur
T ; h=q/(Tr Tw), Tw
T , N u= hD n/ki, ki
, w=0 [3] ,
n , 5@ (b)
H , n 1, [3]
H 7 1 ( } mz
[7])
Q2m, w= 1000, 5000, 10000 r/m in

, [8]



3 287
0.8
cooling effectivness of discrete slot tip
1. . _ _ _ 0.7 Re=30000 L/H=6.4 M=0.079
cooling effectivness ot discrete slot tip
0.9
Re=45000 ZL/H=9.12 M=0.074] -6
0.8 O r/min
0.5
0.7 O TRBIELRE a
s 1000 r/min
S 06} . 0.4
K 10000 r/min )
[
0.3
0.4} 5000 r/min
5000 r/min
o3k 0.2
. ° o
o3 0 r/min o 9 0 o o © o
film cooling exit n1p
0.1 I ! ! L J L —
0 1 2 3 4 5 [ 7 8 O fitm cooling exit
x/H 0 L 2 3 4 B 6 7
() z/H
b)
5
450 250
Nu number of discrete tip I;T: number of/H~t1p
400 |- e=30000 L/H=6. =0,
Re=45000 L/H=9.12-M=0.074 250 4 M=0.079
350 | O XRMOILRE 10000 r/min
300 150
10000 _r/min X
% 2501 Z 1000 r/min
100
200
150 - 0 £/mif 5600 ¢/min
r/m 50
100 - o
film cooling exit 1600 r/min film cooling exit
50 1 t 1 1 1 | 0 L 4 L L L i
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
z/H x/H
(a) (b)
6
L L H L}
, ; 7(a)
) X , Nu X ; ,
( 7(b)), X



288 13

w

o N o o b

R T R v o B R R
HLE ¥ - HLEE 48 X 32 3h
G G S S P
) - W T HLE ARSI
A~ : CoT
I ! g{s . ! D“I_H_jﬁas
e T | R
Ca) (b
HEMBREREME
YL # gk L 33 Xt i= 7
. 'r’/" - P -~ i IR . ’ e . ;’ - ’.' s .
LT SRR CCETIE 3. .
MR AZ W HLED
T ok s ooy R
=B s SR
(c) {(d>
7
1 ! )7

M agleR E,M etzgerD E Heat Transfer of T ip of anU nshrouded TurbineBlade Proceedings, Seventh International H eat
T ransfer Conference, 1982, 3: 87- 92

, . . , 1996, 17(4): 446- 451
Kim YW ,Abdel- M essehW , et al Summary of the Cooled TurbineBlade Tip Heat Trasfer and Film Effectiveness In-
vestigations A SM E 94- GT- 167 1994

, 1988
Patankar SV. Numerical Heat Transfer and Fluid Flow. M cGrav- Hill, 1980
, . . : , 1992
, . . : , 1985

Vijay K G A diabatic Effectiveness and Heat T ransfer Coefficient on a Film- Cooled Rotating Blade A SM E 96- GT-
221 1996



No 3 A bstracts 347

A STUDY ON AVERAGED HEAT TRANSFER
CHARACTERISTICSOF A ROTATING CAVITY

W ITH AXIAL FRINGE INFLOW
D ing Shuiting, Tao zhi, Xu Guogiang, Yuan Y ixiang, Qiu Xuguang
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT A turbine cooling configuration of an aero- enginew as smplified
to a rotating cavity w ith an axial fringe inlet and a radial outlet T he influences of rotating
Reynold number, oooling air Reynold number and Grashoff number on the averaged heat
transfer characteristicsw ere experimentally investigated T he experiment indicated that the
averaged heat transfer coefficient on themain disk increasesw ith the increase of cooling air
Reynold number and Grashoff number, and decreasesw ith the increase of rotating Reynold
number. A n experimental correlation of the averaged heat transfer coefficient on the main
surface is formulated

KeyWords Swirling Discs Heat transfer Themo- convection-coefficient
Centrifugal force

NUM ERICAL SM ULATION-OF FILM COOL ING

IN ROTATING BLADE TIP
Y ang Huitao-and Cao Y uzhang
(4th Dept Beij ingUniversity-of A eronautics and A stronautics, Beijing 210016)

ABSTRACT N umerical smulation of film- cooling in wo typesof blade tip in
rotating case is completed by SM PL Emethod Turbulent eddy visoosity is determ ined by k
- €two equation model, w hile thew all function is considered in boundary layer. The smula-
tion show s that centrifugal and Coriolis forces affect the flow and centrifugal force also
brings about buoyancy, which isdifferent from the usual vievpoint that the rotation has no
effect on heat transfer and film cooling in blade tip. The result al® indicates that the cooling
effectiveness of the rotating blade is better than that of non- rotating one in the range con-
sidered

KeyW ords Rotating A irfilm cooling Blades N umerical smulation

ANALY SISOF EDGE CONTACT

FOR HYPOID GEAR AND SPIRAL BEVEL GEARS
Gao Jianping, Fang Zongde, Yang Hongbin
(7thDept N orhwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT The simulation of gear meshing isperfomed by TCT programs in
the light of the assumption that gear tooth surfaces are in contact at every instant But the
edge contact may occur due to misalignment, deflection of teeth and unsuitablemachine- tool
settings So the vibration and noise of gear drives are inevitable A new smulation method
of the edge contact for hypoid gear and iral bevel gears isprovided The contact patterns



