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ABSTRACT

213

In order to study the flow and heat transfer in cooling passages of rotationg tur-
bine blades, numerical analysis was conducted for a heated rotating U-bend with
a square cross-section. The flow was assumed to be laminar. Three-dimensional
Navier-Stokes equation was solved with a finite difference procedure. The influ-
ence of Coriolis force on flow and heat transfer was evaluated.
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Fig.1 Convection Cooled Gas-Turbine
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Fig.2  Schematic of a rotating U-bend
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Fig.3b  Rotating passage ( 1/Ro = 0.118; K c=300, A=1.75, Pr=0.71)
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Fig.3c. Rotating Passage ( 1/Ro = 0.475 K1c=300, A=1.75, Pr=0.71)
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1/Ro = 0.475

Fig.4a Distribution of local Nusselt number on the trailing wall at Krc=300, A=1.75, Pr=0.71
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Fig.db  Distribution of local Nusselt number on the leading wall at £7,-=300, A=1.75, Pr=0.71
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1/Ro=0.475

0350\ "-“

< N2.876 T
(=] T T T T
-15.0 -10.0 -5.0 -0.0 0.0 5.0 10.0
x/d
a. Trailing wall
e 1/Ro=0.475
;] 0.350

0.0

b. Leading wall
Fig.5 Local averaged heat transfer distribution
( Krec=300, A=1.75, Pr=0.71)
ARLTWB, 1/Ro 030475 DBEHICIR 3V A Y
AREEROFEIHVEELY -7 05HaNh3
o REOAD OEERICEVLTEODPLE I
DRCERNMETLTV S,
BEHOBFRAX I FOSH  Figs 13k
B pigThThcS>WTEARICEE LA &
VM BOERABOENERT, ZOBMRERD
LR E S EITE~ B,

BEERABOREL & LICH, BEDOI L b
BB L, B B OESIci3X Y Fo
A O [ T Shar-London™ %R L 72 il (2.976) 1<
AL AHEORMHELERL TV 3, B0 H

BPEOAD NEEROBEEIL, 2V A Y HO
YERD ) BRETIIEPTHEIMIIZL. I/RoD
REVEEREI ML TV S, 1/RoH 0475 T
BFIEOEEOH {EITHML TW 3, —A. Hi
RTEABELIBELDESIETLL. Ro 1T
RRICEIL L5808 1/3 FTERTFL TV 3,
Ny FATR, BEBIIBWTIIE - 712K
SEUCET L. BICHRTREINY FitAB L9
CRBICEmML TV, HNEER TR, ®REO
BUREQ A D NEEHROfTREM & 2R E

bR L. RoizBBARICHIL L 7880 1/3 &
TETLTY2, =7, HOBEEROFIE O M
EIIKE L. 1/RoDKREVIRERE HEML T
%,
4. ERBEREOHK
Wagner & DFKEREL P Fig.5( Kic = 18900) & &
HEHREHK T 2L KBOMEFIIOVTIR
WBORBICbI-> TP BBESL TV S
LD bh B, —h. REOHRIROPTVE
Vo B OBEE SR T, Wagner 5 OEBR T3 #
{RED Ro ICHBARICRBUARDER Y 5013
L. XHEOBMREL 1/Ro DKEVIREKEN
fienl, REERELRVWERETW S,
&
1) /MR, Z— K. B11 %, FE8 5, iEs8s
2) Wagner,J.H., et al., ASME J. of Turbomachinery,
Vol.113, pp.42-51 (1991)
3) Wagner,J.H., et al., ASME J. of Turbomachinery,
Vol.113, pp.321-330 (1991)
4) Wagner,J.H., et al., ASME J. of Turbomachinery,
Vol.114, pp.847-857 (1992)
5) Mochizuki,S, et al., Yokohama Int. Gas Turbine
Con., Vol.2, pp.173-180 (1991)
6) Yang W, et al., ASME J. of Heat Transfer,vol.
114, pp.354-361(1992)
7) BH, BB, B RIRARERY VR VY LE
i#5E. pp.1030-1032 (1990)
8) A, B, BIF M E, BTH, 5405
B #i. pp.2523-2529 (1991)
9) B, AIE, B 5 BIBBERENF VKDY
LEETHEE .. pp.263-264 (1991)
10) 1B & FIBWHHBIER NAL SP-16, pp.197
(1991)
11) Tamura,H. and Ishigaki,H., The 2nd JSME-
KSME Thermal Eng.Conf. Vol.3 pp.89,(1992)
12) Humphrey,J.A.C. et al., J. Fluid Mech. Vol.83,
part3, pp.509-527 (1977)
13) Hille,P. et al., J. Fluid Mech.vol.151,pp.219-241
(1985)
14) Shah, R. K. and London, A. L., Laminar Flow
Forced.., Academic Press, (1978)

Thic dociiment i nrovided hv TAXA





