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Simulation of rotating flow characteristics in U-shaped

cooling channel of turbine blade
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Abstract; In order to study the flow characteristics in U-channel of engine turbine blade under rota-
ting condition, a numerical simulation method for U-channel of turbine blade under rotating condition is
established by fluent. In the simulation with fluent, the simple algorithm of the double-precision velocity-
pressure coupled solver is used, the k-w SST model is used for the turbulence model, the second-order
upwind difference scheme is used for the pressure momentum term and density term, the fast scheme is
used for the calculation of energy term. The flow characteristics in U-channel under the static condition
and the rotating condition are analyzed and compared. The results show that compared with the static con-
dition, rotation makes the flow of liquid in the U-shaped channel more complicated and the secondary
flow more serious, the degree of turbulence intensifies and the heart transfer is enhanced. Under the ac-
tion of Coriolis force, the radial outflow and the radial inflow flow are opposite. In the horizontal pipe sec-
tion, the heat transfer effect is the strongest due to the combined effect of rotation and Dean Vortex.

Keywords : rotating blade; U-shaped cooling channel ; vortex; secondary flows; blade cooling

W B #8:2020-08-31 ; & 5] H #§:2021-03-13
BEETE K A AR AR S (91741204)
VEBREIA: TR (1993—) , 55 A, TR, MR U R i a8 K LA a1 B R Lt T i Fe R



5548 & 3 1)

T8, 45 Bt U B 20 3 e d it sh R A AL 51

0 5%

Bt B ZE 4 100 H 45 % R, 4% R TE SE A K e
FL s T, A2 45008 1) 3 -l SR i 71, i L 4%
S8 FE| XA 25 S HLE R AR T T S g R, MR
RS IEER T M2 K S HLI T RIS T4
5 % BRI R B AR RS R LI T
HRPEH, R — & LI 56 1 R A4 ss °C, &
SHHLATIG IR 10 % f9HE S 27 Bl 0T TR L
KAWL SR A3, & s HIL IR 5 T IR ook
G, 3k 7 B X A I O TR ERBE AT
fiti o SR T A [ S S A R TR O
O FF KB R L3R & R A R Y T B @ SR
P4 HE & B8R ¥ 20 07 3K L3R5 T 1 19 v H 3
ST SR U R4 HE G e AR
R TPV 3 NI § 2 | S

TERFHHLIT &t F v, 52 BR T4 B R 1 %
JE R T A ) B 2 R O 37 S R il A B S T s
K ENHLIREERTIR B TR o Pk, SR 4 BT G
V450 75 12 A ¥ B0 I e S fif e 3 A 1) FE ) e T
Bk IR KB RS R i B Y G
HE Vo BT e — P AE B BRIV HIRE S, 7 v
ARz Y R 3 R W i
W SRR I 28 2 BB w6 TR Ak, DT 4T v
eI il A=A NG e e = R A S 7/ 9 S B R
R — BRI T, SR 5 HE A MR DS 5 MR, 5 e 4
B4 (1 [ st e T P ER A 310

R BB H 7 R B R
HIRINAH . PRV 30 2500 o B | 2
A A . N R PR HAY SRR AR
BB WA HE BT RIS . VR R i e i,
JRE%E 26 1F TR PO A A A R i R 30 e 1
SO e MU AE T A% o 64 P B B A ) i B
WH . Liou &858 T 180° - 3% XUH i H 1Y
FRBNHEAN T Johnson 455 i % g J 45 P I 2 114 52
WISY 158 T HEr R AT B L, SR T AT
SN 3, e S F BT A A A SR 4t R
AR R RS E O T A PR B
TEMERE 5 A T B9 1% VR PR BRI . e 28 55 308 4 37 30
AL B BIE 6 e S HLBR A TR b G B 3R
OB RO L T S S A LU LN R BU)

P vz B4 E R 5 FOoR W52, [F] B 2 2R )
SR SIEE I | o= 1=/ < 2 A |2 S VA S [T
BRI 0K R B A R 2 R, R Ak
PR B R B . N T AR T ik,
ST SR AL 78 B 5 25 40 T ¥4 20 30 38 PN 19 40 ARy
P IR F 5, RS INAF A S B O, A SO 4
TR S T AT ARTE U B0 v K0 T (10 A A
X SRS T80T AR sh AT T 3B AT, $ R T
T AHAE
1 HETEARE
1.1 tEER

B 1R AL T U ALy 430 3 (0 A E
AR e miE oy Ry U Rl A fE 1 B U R
TE KBRS 1 B 3l T PR A T R Y,
BRI 4 mm 4 AN FIDR AT I S i b
N T AN PN AT, A U B A9 A2 A R 40 mm,
5K 20 mm, BEIE A CT 5 HERE Bl 2 18] (4 B R
100 mm, A58 38 (-7 Y e 14224 120 mm,

E1 URSHEEREE
Fig.1 Model diagram of U-shaped cooling channel
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Fig.2 Convergence of different grid schemes
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Fig.3 Validation of turbulence model
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Fig.5 Streamline diagram of inlet section
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I/D =17.7 under static state
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