2004 7 10 H
F25E FEs5H

#o# o R

JOURNAL OF PROPULSION TECHNOLOGY

RBIEHU R Mk B SLIG S #{ERTI
Em, ThF, FHE
(PHAE Tk IR s h S aedEsEb, BEVE 7442 710072)

B RV AR SE T &S T TESERRME, KHRREEMR, MEREERME. MR
TS BEBEAMAE &%, EAOAMRES SR EE YO TR R RS E AR, BT ERLET Jane
son F10 7 43 A1 Runge Kutta I [AIHESE A N-S 7 THSL00 A BRABR 7k, WEF R, Bl 0 B0 AE, i %e o M 3h
BRI R, HJFEIEECNT 42000 2 5, RS R S ER K. BUET SRR AEMRE G
T, iR MRS IR TR T RS, X R K AR R . B T £ R S0 W R A e

G 1A 28T .
XERR: RECUTHE: izh. Bk, WishorAn BUE(E
RESHES: V235113 XERARISEE: A XERHS: 1001-4055 (2004) 050426-04

Experimental and numerical investigation of loss in turbine cascade
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Abstract:

the present work was to reveal the aerodynamic performance of low- pressure turbine blades at low Reynolds number. The airfoil being

Low Reynolds number of turbine at highr altitude results in the notable drop of efficiency of turhine. The objectives of

studied here is the mid-span section of the low= pressure turbine rotor blade of a turbofan. The Reynolds number, based on the cascade
outlet velocity and blade chord, was varied from 10000 to 180000. A finite volume scheme for solving Reynolds averaged Navier
Stokes equations is used. The experiment was conducted on the low-speed linear cascade tunnel. Both the predicted and experimental
results indicate increased cascade losses as the Reynolds number is reduced to the values associated with aireraft cruise conditions.

Overall, the predicted aerodynamic and performance resulls exhibit fair agreement with experimental data.
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Fig. 1 Variation of loss coefficient with Reynolds number
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Fig.2 Comparison of the results of computation

and measurement
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K 6 LA AR ISR R EA R
MR 7 00 K 20 A, B 6( a) X TR T H 177229,

B 6(b) X B R 69771. AFEia T 5, 6, AT
CAR I, K75 VA HCIRAS T i ie m- i Ay i 54 2 R
AR B8 5 B B KF v B BOR S TR iR e i
[ 12 5 2 5 5 R e 0 5, [ o, AR o o B 2 T R
W ANIR LR KT m FHEEUE I iahink .

number=69771.07

(b) Re= 69771
Fig. 6 Total pressure contours

N T SRS R B R E B AR, 5
HETT AL, FRATVHE T W EOA 180000 F 10000
ZAIFETE 10 NS R T BOR A T e e 4 i 3 3l 45t
F (KRR FIHLAE 10 DA F G E TAERER) , iF 54
REREE T, B 7 TR, XEHEEEDT
40000 LAJ, Bl & 75 0 A0S, A 2k B A 4
K, XA 545 B -5 0 i A 28 13050 0 &2 A0
fl.

5 [H 55 ZE HOR B FE T Domey &5 A B 9256 1+ 5 45
LN T AL 43000 SRS MR ED B Ok B AR
5 51 5, 0 RAT A0 A8 SO FAR 6 45 R 5 S0k
[ 4] FISE36 T3 45 Bk 4T L, T LAE A HF 72 i &5
RE R4 MR RZIEFYER.



E2E FEsH

L TR A 8% e v A K A S g (R A 429

0.22
021}
0.20+
0.19}
0.18}
0.17F
0.16f
0.15}
0.14}
0.13f
0.12
o1f
01725000 80000 120000 160000 200000
Reynolds number

Loss coefficients

Fig. 7 Variation of loss coefficient
with Reynolds number by calculation
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Fig. 8 Skin friction coefficient
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