201546 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5546 % 55 6 1

doi:10.6041/j. issn. 1000-1298.2015. 06. 009

MmRx BN RNHKAERNRINERES T

oW ox B RAR WER RmE

(L MR 22KOR 5 RETR S ) TR A%, M 2251275 2 AR N ATk AU ST O s e, fR M 221002)

FEE : yWF 5l i 2 X 0 W =X K R P I Bl ARk i s AL 3R, SR ] CFD ( Computational fluid dynamic) 75 25 % T
W 2l 9 A 2 R AT A VA BT A, 7E S R T Al O O 5 W K R N A LS A Y AR R A BT T
I W K KU T R A AL, R IO TS A L 1 R S A R A ARG R = K R TE K D R B R L 45
TORE N BB O RBERD I SR B BE TN 25 R R a0 45 AT TR L. SRR 2 SR DR R IR
5 R St A OBU R A R A R X K R T P I A 25 AR R, T W K K R Y K T A T2 A P T g e BT T A A
T o A% O B R e K A T T 0 T T 1 S R I AT 38 A 9 BB D 52. 34° IHI/RN@WJMX%@#J*“%
?Elﬁ1’1?’£0.1°~2.3 ZIH) o BT T AR RO R, 0 U T )l 1) S RE 43 A 38 50 R R R, S AR O R A R
SR W/ 5 38 O, 76 w8 2% L0 1Rl P9 S o o 10 R R PR A AE B/ ME . 5 R DIJ%M‘%LL?}”DTI'&—EtHﬂ(
TIPS A A8 X K G K T 3 A 7R AR S e R R K B K TR S E R B IR T R R

FKEW: MmE s HokEE KR BUERE

fhE4HES: TVI31; TH312 XHEkFRIRED: A XERS: 1000-1298(2015)06-0060-06

Numerical Investigation of Internal Flow Mechanisms of Siphon
Outlet Passage in Pumping System
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Abstract; In order to analyze the flow influence mechanism of axial-flow pump on the siphon outlet
passage, the three-dimensional internal flow of an axial-flow pumping system with siphon outlet passage
was simulated based on CFD method under different running conditions. The relationship between guide
vane outlet velocity circulation and flow rate had obvious influence on hydraulic loss and internal flow
field of siphon outlet passage. The flow field characteristics of siphon outlet passage were analyzed
qualitatively, and the mathematical relationship between them was analyzed quantitatively. The research
results indicated that there was great difference between internal flow field of siphon outlet passage under
different running conditions, and the hydraulic loss of siphon outlet passage was mainly concentrated on
flow passage before hump section. The average value of velocity-weighted average swirl angle was
52.34°, and it had small fluctuation in the flow coefficient range of 0. 35 ~0. 70 for hump section. With
the increase of flow coefficient, the axial velocity distribution uniformity of hump section increased
gradually, while the guide vane outlet velocity circulation decreased firstly and then increased, and the
minimum velocity circulation was in the high efficiency area. Guide vane outlet velocity circulation made
the relationship of hydraulic loss of siphon outlet passage and flow rate more complicated, and there was
no quadratic regression relationship between hydraulic loss and flow rate. These study results were
available reference for design optimization of siphon outlet passage.
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Fig. 1 Axial-flow pumping system
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Tab.1 Experimental and predicted results of
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Tab.2 Experimental and predicted results of efficiency n
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