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Influences of position of hole-rows on fim cooling heat transfer
of turbine blade surface

HU Hurrenn MA Lan XU Du-chun, QU Zhan
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Abstract  Filn cooling heat transfer of single film row at different locations on tutbine blade surface was studied experr
mentally A three-blade liner cascade m a large-scale low-speed opening w nd wnnelwas used m the experment There are
15 rows of film cooling holes at the surface ofm ¥dle blade m ade of high quality wood Three rows are on the suction surface
S rows are on the leadng edge Sk rows are on the pressure surface Filn cooling heat transfer on the blade surface sm eas
ured i the cases of blow ing ratio changes fran @ 5 t0 2 3 Result shows that the local heat transfer coefficients w ith fim -

jection are higher than thatw ithout filn i jection for the cases of high blw ng ratia and it is reverse for the cases of lw blo-

w ing ratio The regions of nfluence of fim mjection are different at the different location of blade
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Tubine blade Film cooling H eat transfer
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Fig 2 Arrangen ent of therm ocouples and filn holes
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Table 1 G ean etry param eter of filn holes

Nao 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

S/ Q20 a 17 a 14 a 04 a 02 Q 01 01

Q03 a 05 a 10 Q19 a 29 a 45 56 | Q74

U/, 304 2 86 2 58 1. 86 1. 45 a 77 ( 33

a 37 071 (1 83 a 85 (0 94 1. 29 L 67 2 45

al(®) 50 0 43 5 420 90 0 90 0 90 0 90 0

9a 0 90 0 330 300 40 0 380 300 | 340




304 ot

B AR

2005

AR, IR T RmE VAR . AT 1HESL
R IE T BA 2R AT mU FLHE T i 45 28 R o A
e, FLHE 2A0FLHE 3 B A7 SRR T LA o2 B A 3L 5%
i, BRI B AT S AR [ B S oA, X — R E iR
RIS 98 BITUE S5«

B 3RAESLHE 13TIF, R UBEFLHESR A 1 4L
I, FEAN ] WX LE I AR 5L T i AR 48 3 2 B0 23 A
K, i 3(b) A SUBL A R RS
ToANREALI - Fr R g A R Bt . B AR bR X /

D ARSI A 2 R SARFL P O BEE 5 R
fRALILIEZ L.

ME 3( a) 0] LA Y, e R B0 2 Bl 25 BE B 1)
Wi RPN, BEREILEE | iR REEBCR,
LI P A R EE 200 DAY R FRECER, 7E 20D LS
N T2218. WE 3(b)daf LUFE W, b &Rt
EFLI I A] Bk 4~ 545, 76 FIFELE X X D 240
SR ZEN A KT . 80 = R BEH
FLHEBR I R U B i R E0CH 1R KRS, {H Bl 5 E R0
RTINS IR, X A R e RO R /N, FE BT

Heat transfer coefficience

XD
(a)

U, BARRME LSERMHEAKRT . MNELETLLE
B, R EL R X R B0 s p s E L =
TR R AT e RO FL 1WA O, RIS H S
5 1 EW RS, sRAE T FLAHE R U RE T A 4k
32 HEREAEBRAZRBANELE

SR A b, A7 A, BRI S A
7y W B PEBE TR b, {H 55— 5 T, R 77 18 R 5 2 PR
— LB LL R AT, A SIS B 5 S R N
FHX, M= E g RPEER. ACUE 12H4LR
BT 9E LR FLAHE U A R B A, S5 45 R
A, TR TS 43 FLHE R el B A S A R g 4 2o

B 42 EFLAE 1247, H A FLHESE i1
LT, FEAS IR R T AUBEFL T T ) 46 2 R B0 0 A
. MEIFRTLLE S, 2R ILA R X, #i R
OB, BE S5 R LT, B 29D I, A B R E, K
R EE X R B 2 AR 0~ 39 LU, 39 BL
Ja B XA S EAH AR B 20 T 2 1E.
MAE 20D MALE, B WX EL R 4 i 22 B AR A 3 %

5 Eal
45
e 4
E 35
£ 3
v
s 25
5 2
T 15
1
0.5
0
XID
(b)

Fig 3 Distribution of heat transfer coefficients on the downstream of holes row 1, Re= 3 x 10°
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Fig 4 Distribution of heat transfer coefficients on the downstrean of holes row 12 Re= 3 x 10°
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Fig 5 Distribution of heat transfer coefficients on the downstream of holes row 4 Re= 3 x 10°
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Fig 6 Distribution of heat transfer coefficients on the downstream of holes row 9 Re= 3 x 10°
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