2011 % %35 % T E LK FFH(ARAFR) Vol.35 No.4
% 4 Journal of China University of Petroleum Aug. 2011

XEHS:1673-5005(2011)04-0113-06

fIK LEFG 1 g O SR e 10 K g e v Bli D Tk

Bl &, KAkF, LA, TEMH
(P EBHKF PR #E TA2FE, bR 102249)

FEE AR LB O R R R T /) | BT (8 P ROIR A 52 A, oK O 150 ke R RS T A (e 19 U
25, M ARK I M BE R AR A BB 0 255 75 ISR L BB BT 2 56 i VRN I 2 () O 3 B
B, SR 0 oG s BEIE | o P 1E S 2R 70 22 i Sl 1T S I, 465 5 KRR e 1 R, A 1 0 B ) 2 AR 38, AR 31
AR 8 014 43 AT 2R AN WAk J A e 5 B, FH DL SR it ek it i Sk R F AT IR, 402 5 126 i ol ) R I 58 A LG
SRR 67 MMRE K BT, A5 AR R LI X AH OGS B RS AT S L A 0 R B P R, BT BT AR
J REBE ST 4 TR I 6 , i 1] 255 % A iR AL Ry X Ae AT Akt

KA AR, BOFEME,; oo, BimfeEr, W gERiL; %t

RE 425 . TH 311 X ERFREREG A doi: 10.3969/j. issn. 1673-5005. 2011. 04. 021

Hydraulic design of low specific speed centrifugal pump
impeller by numerical method

ZHOU Xin, ZHANG Yong-xue, JI Zhong-li, JIANG Cui-wei

(Faculty of Mechanical and Oil-Gas Storage and Transportation Engineering in China University of Petroleum ,
Beijing 102249, China)

Abstract: Considering the complexity of the flow state with high head, low capacity and long passage, the hydraulic design of low
specific speed centrifugal pump impellers was based on similarity theory and its hydraulic performance is highly dependent on the
model of impeller and experience of designer. A numerical method was put forward combining the advantages of similarity theory
design and 2D theory design, adopting quasi-orthogonal method and Euler energy equation to calculate meridional velocity distribu-
tion, adjusting the meridional profile according to the cross section area, drawing blade shape by point-by-point integration meth-
od, thickening blade and smoothing leading edge of blade by using Bezier curve. The design of the impeller (specific speed of 67)
was completed. The results show that the low specific speed centrifugal pump impeller design can be achieved through the adjust-
ment of parameters, and the design data from the blade surface is complete. It is easy to process and manufacture the numerical
control machine tools. The design of the impeller can be optimized using various optimization program.
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Fig.1 Program flow chart
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Fig.2 Schematic diagram of meridional profile
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Fig.3 Relation of quasi-orthogonal lines, streamline

and cross section line
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Fig.4 Sketch map of meridional profile adjustment
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Fig.5 Schematic diagram of leading edge

of blade rounding
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Fig.6 Meridional profile
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Fig.8 Cross section lines and meridional velocity vectors
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Fig.9 Distribution of meridional velocity

10 O & BUAS [ B el e s 4k 9 o0 A . IR
10 0T LA Hh B & 320 I O, Bl Tt 20 s g
R i, RN BEE e W O, i TR 4 25 2
P4 PR TR T DR/ o TR ) A RS P AT P PR
A F)Z BT e N R S AR E T

B 10 E kEHERTENEMm
Fig. 10 Effect of different k on streamline

b sh i 5 58 B, (B et AR P X
MR HEAT2IE o W 1T AR A AR X A el 2 1T B
(TR REE T H0) (o s S Kt
BERATEE, i R AR B R X S B2 AR AR A fiE
TR R A R R Al T R
I R TS TG R T T 20 S ) B R X
BE AT R (T 11) 2 S BUE S I e 2
o B 12 Syt Al L e SR A

9.6¢

—— JE iR
—e— PR LA
—o— R sEAR 4

Hixt g w/ (n-s™)
3
=)

0- 10 20 30 40 50 60 70
HERLEK 1 /mn
E11 MEXEEGRRESS
Fig. 11 Distribution of relative velocity along streamline
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