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Abstract:

section of 50 mm % 50 mm, and the ratio of the mean radius of the bend 1o thd hydraulic diameter of the duct is 0. 65, the axis of rota

Detailed mean velocity distribution of a rotating U-bend duct was measured with LDA. The U-bend duct has a cross

tion is parallel to the bend axis. Three cases were investigated: a stationary U-bend duct flow, a case with the U-bend duct rotating pos
itively at a rotation number Ro= 0.2, and a case with negative rotation at Ro= — 0. 2. Flow separation occurs in all three measured
cases al the inner wall from half way of the bend to certain downstream region. The size of separation region and the velocily distribut-

ions of these three cases are significantly different because the direction and the intensity of the secondary flow are different for differ-
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ent rotation condition.

Key words:

r—
A

1 35|

AR RS A B HLIT P REFE MR K HOFE B | Y
HT iR A RO . RSN R A, BT
ERTARIASTR I T m AR PR R S R
BRIGLEE, R A AN 1 PRAE S IR % A e AN ]
BT BT IE T RS ) R AR PR
NG5, BRI T il e i 8 1 b 1 AR i 30 -
SCHR[ 1] B 2 S B 7730 5 1 IR 2 e 148 Hh i)
Hizh. @ RFWHAF K508 R A Dy —xt
e R BUIR 5 K, 83 BT X PR B 3 7 A R

Turbulent flow; Rotating fluid; Flow velocity measurement; Laser Doppler velocimeter

A, 3R A FRE A R I A [ e A ) T 7 32
. SCHR[ 2, 3] FSRER B JTVERT 9T T 1E AT hie e 6 i
B RS 1] B, SCRR[ 4~ 7] TR AL T
LLRR) e, -t A B 7 T A 1) o B ) A 1
SCHRT 8] P S 7 B J5 900 90 1 e e 75 i U
R IE R TS, BTt FOEIE K e e S5 U B
S TE Y AR LT AT, SEEG AR W AF IR B RN B
W/ SCHRL 6, 9] B EUE THEL A VAR 9L 7K — 3K
R T 5EEE R e U BLIEIE o i sh B A
Jig e (B8] R REL P2 SR o ) AR A, e 5 i R
s & X ) S5 R B2 R RE I . B2 T ok

+ WAS BEA: 2000-11-09, HHEMLE 2B Gk SRR S A Sk Lk e R AL 2 AR BT BEE: 2001-02-22.

fEE R H (1957 ), 5, M, WU &R,

Ttk 12



262 flE it

£ 2001 4

TP X S RS B B SE B B E . N T EIRE AN
fSCHBR 8] BTWE T R HE U BY 38 3 107 sh R, R4t
VAR CFD 508 B 1Y s 56 208, A SCH LDA(#0s %

SIS A ) B T SR 8] AH TR Y E L i 1 P A
Hidse

2 AR5 UAEE

Pt 5 3CR( 8] AH ﬁJﬂ’Ji@M FU RIS, SCHk
[ 8] AT HHEAT T VR A, 1X BALLG Y — e 2 ¥
GAPIREE =i uﬁﬁETxE’m‘mc U B3 3 ) RS AR
A 50 mm x 50 mm, EE N FEEE R, SKFEHEZER
ELAE R 0.65. Jie 4% i 5 55 4 1) il 38 0l 47, 1% 4 4l
ZAIBEE N 4.45 D, W 1 iR, 5 ELEIE 7
BT F (R AL bs RN B A 2 TF- A5 R, LR S TR B E 1 2k
(M BETH, o O X AR THN( LR FTN) S B It ) D&
IR AE R be AA%E B AMUBE HIFE 0] P9 DU BE TR, o 4l
fam EJ7, 2 M ER TR .. S E X R
FIAEALbR R, 0 A B ERSOFHEER, « FiF0y
5 HIEERR 2 AHE . AT kBRI AR
Jik, U BGEE R 10 mm 5005 A DL RS 6 K.
LDA #R3# b [ s 75 U BEE R B, 883k 1 #h
2 ST 4 AT -

Fig.1 Scametch of the rotating U- bend

duct and the coordinate system used in measurement
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Fig. 2 Mean velocith vector plots of

the U-bend duct flow at Re= 1x 10° and Ro= 0

(a) On symmetry plane { b) On top Plane
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Fig. 3 Mean velocity vector plots of the U-bend

duct flow at Re= 1x 10° and Ro= 0.2

(a) On symmetry plane ( b) On top plane
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Fig. 4 Mean velocity vector plots of the

U bend duct flow at Re= 1x 10° and Ro= 0.2
(b) On top plane

{a) On symmetry plane
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Fig. 5 Mean velocity vector plots of the
[+ bend duct flow on symmetry plane of the

bend region at Re= 1x 10° and Ro= — 0.2
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