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Abstract

To study the nfluence of gean etries and aerodynan ic param eters on discharge coefficient n the presence of

the manstrean adverse pressure gradient experments were carried out in a scaled up low speed w ind unnel The dischage

coefficient of the expanded holes is can pared w ith that of the eylindrical holes firstly and then the nvestigation is focused on

the discharge coefficient of the expanded holes The results show that the discharge coefficient of the expanded holes is larger

than those of the cylindrical holes Both the laige plane angles and the small radial angles provide the greater discharge coeffr

cient D ischaige coefficient increases when the manentum flix ratios increasg especially at the manentum flix ratios lower

than 4 The high wibulence ntensity produces the large discharge coefficient especially at the low manentum flux ratios

Density ratios have weak nfluence on the dischaige coefficient except at the large inclnation angles of the filn cooling holes
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Fig. 1 Sketch of closed-looped wind tunnel
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Fig.2 Sketch of experin entation section
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(a) Define of angle

(b) Define of hole pitch

Fig. 4 Definition of angle and hole pitch

Table 1 Geanetry of the holes

3-in-1 holes Cylindrical

P/ 2 3 4 3

al(®) 20 45 90 45

B/(*) 0 30 65 0
Table 2 A erodynam ic param eters

1 1 2 4
Dr 1 L5
Tu Ko a4 80

PRABAU A o A B b, BRARALAA o AR R R
TRIAL Al s 38 = A A A S 0 B T ) 2R A R B
Ko IE*W?E%%E%%IE@?rﬁ’HC?ﬂ'“

Cy = (ke 1) /2% ’ | =k E P
r‘(k— I)RT -

A CnﬁTﬁi%ﬁl P JA{ﬁf‘f‘r P ﬁi
i I, m{.jj_n(}&f’ﬁﬁi{ﬁ._ﬂi, k7SR ) 2 A2 Fia
B AR FBC 1.4 T N RIS IREE, d N
AR AL B A B 2 B B, R MBS /R AR 4 BUE
8.314 5

H UL s AR B e AT R, AR SE B TR RIIE 1 IR

AR O U AL R R 3 AT A R DAL
i R

TR B AR R R E, MAE T
TR AR EARYE m .= Qg AT LIS B IR Y
R, o QN IR L, g 8 IR
AL -

TR R H A AR SR AL A B AR )
J3 0 BT A0 sS04 . IR I R e eh A B R
B 11 w1 B 1 S S S R e 2 S o W UL A S v -
£ 1219 5 I N = A e i A0 VG e
A LR S IME

ARG T SR R HES R, A SO
Je DAL A H 1 T AR v 55, T o DAL A [ A 38 40 () A
THRR SR B, TR0 A6 788 T ) 1 AR B FL A S 1 TR,
B LS4 5K T LI L R AT RER T 1.

3 SWERSHH

B ERTEE T BAE T FL AN X ) 47 5K T2 L I B R
B, KIAEB B LGNS A BE | 2 W UL R R LT
FHIE] G O B 97 5k T FL ) it i 28 2009 S8 BU [
TEALI L B REOK . MGG B & SR T 1 AT
1 1) £ < 2 B L 38 B GR35 7T T 90 B %o XL 1) 37 ik
FLA I FH S AL
3.1 FLEXMRERHBF N

B Sea 1 XA 3 5k T FL A B B L &R
KO EEtG I, SE30 264 /& a= 45° B=0° P/d=3 Hi
K& i, FEAH R A2 & LE R, XA 3 5k T FL I i & &
HOW B LR FE T AL & R BOKR, WA 375K B FL R
AR FEEE AL E REOR 3% ~ 4% . FE
JER DAL X R 47 5 F AL ) 3 A H R 8ask 7 Xeg
gk, B XU 4 5K 5 AU ) 2 B AE IS, R



408 fEo# R

2009 4

PR AR AR IR/ o Y TR 47 5K 5 A5 A5 H 3L ) A 2K
AR, HISS 1 32 A AL e B ZE AR L > T
WK Fr LA 37 5K 2 £L I i i 2 B bL B A 2
FLAY R REOK.

1.6

L5 v 3-in-1 Tu=0.4%

o —%— 3-in-1 Tu=8.0%

1.4 +—— Cylindrical 7u=0.4%

—a—— Cylindnical 7u=8.0%
153

~ 1.2 -

I a=45° B=0'
0.8 a—— ———————
07 aaalasaalasaadasaalaaaalasaalaasslassal
0 1 2 3 4 5 6 7 8

Fig. 5 Effect of the hole shape on
discharge coefficient
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Fig. 6 Effect of the plane angle on
discharge coefficient
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Fig.7 Effect of the radial angle on
discharge coefficient
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Fig. 9 Effect of the density ratio on discharge coefficient
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Fig. 10 Effect of the turbulence ratios on
discharge coefficient
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