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Experimental research on boundary layer behaviors of

ultra-high-lift low-pressure’ turbine profile based

on surface-mounted hot-film
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Abstract: A hot-film experimental investigation on steady boundary layer separation be-

haviors of the suction surface of an ultra-high-lift low-pressure turbine profile was described,

which was compared”with loading distribution.

The experimental results indicate that the

surface-mounted hot-film is a reliable indicator of the position of separation bubble and tran-

sition for the ultra-high-lift low-pressure turbine blade. In the event of lower Reynolds num-

bers, the size of separation bubble and transitional regime increases under declining Reyn-

olds numbers.

Key words: ultra-high-lift; low-pressure turbine; separation bubble; transition;

surface-mounted hot-film

o 4 O LR A S MR IR R A S LT A SR 1Y
R FEARIRZ — 5 PUAR L BE SR K sl pIL A 4 S5
FEak 3] 10 — ¢, 1A F R A % s AL, i %
Fe s e ROSF R VGO i 808 22 AT A s pLL

W fs H 8 :2009-11-27; 81T BH#A:2010-02-04
EEWMB :F%AKRBFEE (50676095,50776086)

P 1/3 BB AR TR IR iR R L. It i —
A AR UL 23 K S AL B AR 5 L L BT i R R v B
Ay {ER S 16 A Pt 28 A TR 9 /0 A R 9 R R A s
PR S0 R e R AR R I e 22 2 . i T IR

YEB B AT 25451984 —) . B WAL A PN kA F2 58 om0 DU 187 )22 70 30 R P 0 5



e L

% 26 &

T 8 - R SO e AT AR 8 O i I T R TR
e Ty 3 B3 85 A0 2 250 N e RS HE M T
Jr BT T B T T s Rk B
T Tr I U HAEPITT K s 2 AU R
N EAL Y 1/14, BRI — DB
3 B DX A A B ™ S T A R LY
=5 PERE.

T 9 553 8T IR AR 3 68 I A T 3 T 5
B T B F A PR — 2 el i B R o A 55
R e e S A 0 e A R A 41 1l RS 1 ) B B
S A6 Bly B R 30 1 R B 1 4 e m ks AR T
i £ SF YDl BT TET 2 A T A AR DA K T R R RS A
7 TR SR A 43 B TR IE SR F R R i £ ok 2
PR e A ARG 8 B TR AR 7R U BOIR S T AR E T
A 08 5 5 S 7 BRF TE 23 3 125 R e 0 g 0 o U
Qo] o 0 478 AR AT T JZE 3 T R A AR ) 7 S TR
H 5 R LAR R 3 2 BOCBRER K © i — R
L AR 50 A 7 1, 22928 DNS(direct numeri-
cal simulation) % LES(large eddy simulation) %
BB A TBe s T 53 o R AR X 7 T A
JURLAT T CEX # i $E 9 Lantry-Menter %
PRAERL, O AE B TN Zweifeil 2% A7 R ECH
1. 08 Y & B 4 i3 48 M 5L PACKB 7E B i IRa& T
FR) B} 18T J2 0 RN e o FE Y L Dangtry 8920 A
Lantry-Menter 88 JF 17 752 56006 T1F ) 4 Bk 251
3 A A bu-Ghannam &, Shaw( AGS) #4151 L
A B THI 2 2 4R %) BB R 0 45 3 1 B i s 2R H
T8 T b A8 A 38 1 L UL A Ml 2% . T Ui
AR T KA SRR T R A AT
I A0 8% 3 TR 6 T O3 A e W S A TR AR L AR
258 14 B T s DN v T LA R A W B T2 Y
RN BR 7 B A B8 TR B IR Y B R AR 3R
DA AR S BT 2 AR MR R A RO i 7 R A
PACKB M- #473 B e 4% 1) 5 6 F13AE 58 52 30 AT 52
kAT TR RN ZHANG Xuefeng #0
Hodson""" #] ] PIV (particle image velocimetry)
FFRE 1 7 L o 4T AR A R 3 5 v 2
8 AR EAE T LA B B T J2 1) 3 4 R

BE & X A 25 K Bl B v 4 B LG Y AN T B K,
Zweifeil #far RECH 1 7245 1Y i 57 AR 6 38 56
BRI SR AN BE G 12 R ok & '€ 1 5 3K X T Popovic
AUURRBIRY Zweilel AT R B IA 1.4 B S
Ao AR H i 5 it 2R, b R g T 2 3R R A 3 T
ol JBE R 03 1 00 S A I T ) 3 B U B AR A B R
S RT3 B RO R g 00 4 o 7 O v i K

17T FE] A S 7 3 T A 15 00 ey R 96 A o 28
WAE T 2% 2 8 0 B R 14 F 5 L AR B =, ik o S
FELE A G A5 8. T I AR SCR T AT it i —
ol 8 e 007 I o 28 AR 9 e W 2 A 3 T AR
B TAT e 00 52 26 6 A 2 AT AR A B TR ) AL 3
O3 P BEE A RO AR A v B R R ORI R W
KL A PF T 2 T B S BT T S 3 PR A
AR A UL SR g 4 I e v A AR 7 A o 2
A T JZ= 73 B R AR A1 A T 4 A3 R 5 B9 4K 4R

1 TRERESMNKRSE

11 REMHEE &

UntEl 1 e A AR R SR 5 B AT X
S 8 IR A R A T R R UL IR R v R
I

1 AR 5 00 B

Fig. 1 Low-speed cascade test section
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