A4 % 3 Bmo% R @ K ¥ OF R Vol. 44 No3
2010 4F 3 A JOURNAL OF XI' AN JIAOTONG UNIVERSITY Mar. 2010

R T & BT & T A7 F 18] Bt i 7 30 2 I B BF 32

]:/J\Bl%v TS‘TE, 7%%9 EE%EEF‘
(DU LA R AN FE AU 5 T, 710049, PH4E)

HE. RARAE G EBALRT TAKE #5200 3£/ 2R A3 AUE T ot A 8] B ik U R 2 e AL 3D 1
B8, ST AT T FEHA 4. 40X 10" F) 2. 55X 10° T AR, A 18] IR Ao R A 18] BB 039 609 T A4,
BT & DR I8 2 R0 e, ST e A8 R 09 52 36 45 R & Denton FRM A3 4T T 2h ik, R &
B 3T 18] A AR R AR B BR BAAAE L RS F 3525 R A Denton 89 FRM A AR+ 45438, &
A LR F FBH A TACT TAC AR R F F B R R D L 38 8 T8 35 3% ; 1) 1R R 8 1 A il 18 7% 49
AEAER P RIS At o R E E R Pt R B e R B ER K AR AN S A
A vy T 18] B o R R AR A B 0 AT R AR

KEEIW . KA ] R IR 5 AR F 5 A TRAL 22 5 A AL

FESES.: TKAT4. 7 XEIREG:. A XEHS: 0253-987X(2010)03-0011-05

Effects of Low Reynolds Number on Turbine Blade Tip Leakage Flow
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Abstract; The flow field of a small gas turbine cascade was numerically simulated with the pre-
conditioning method at low Reynolds number varying from 4. 40X 10" to 2. 55X10°. Both the ca-
ses with and without tip clearance were considered in the simulation. The numerical results of the
loss caused by the tip clearance agree well with the experimental data and the values predicted by
the Denton formula. It is indicated that this loss will not change with the increase of the Reynolds
number but the intensity of the passage vortex increases with the decrease of the Reynolds num-
ber. The tip leakage flow will weaken with the increase of the passage vortex because of the in-
teraction between the passage vortex and the tip leakage vortex, and the position of the tip leak-
age vortex is more close to the middle of the passage. In addition, the distributions of the total
pressure loss and the flow angle at the exit of the cascade are influenced by the intensity and the
position of the tip leakage vortex.
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