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Centrifugal Pump Based on Gottingen Airfoil
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Abstract

The guide vanes were designed by using the axial flow pumps isolated blade design method based on
Gottingen airfoil blade. The experimental studies on the basic rule and the regulatory mechanisms of
prewhirl regulation for the centrifugal pump were made. Comparison experiment tests showed that the
inlet guide vane installed with long-string side close to the center axis on the improvement of the external
characteristics of centrifugal pump was better than the other. Also the inlet guide vane installed with long-
string side close to the center axis has enlarged the high efficiency scope and improved the hydraulic
performance of the centrifugal pump. When compared with the performance of the centrifugal pump
without inlet guide vane, the peak value of efficiency was enhanced by 2. 3% after the guide vane was
installed. This method improved efficiency and saved energy for the centrifugal pump.

Key words Centrifugal pump, Inlet guide vanes, Prewhirl regulation, Gottingen airfoil,

Installation of blade

a|= R RETE 1 9 009 45 J7 50, 76 & M i S LB

B A FURE 7 ph R A B B A ) A A

B AEFERE R EL R IR O X 3R AT 4 R (Y 4 A B P Al E T R B SRS 4] 6 B RO R
FRAHFHERENE L, 155 L)yKEI/J*KTL'ﬁ":P e EBUSEGS A REROR . SCERS ~ 7 X E LR =
%iﬁib‘i‘{fﬁ?ufrlﬁﬁﬁﬂ% KW e /N AR AL ET AT v OB IR Y AT 5 F 5 A B9 )
B R XIETT . BTE SOy~ E A T AR BN TR B O RIS AT R R IR Y Y 3 B AR

Wk H BT 2012 -05-03 &l H #]: 2012 - 05 — 31

* [ SEE A AR AR URHUT A 4 VR B 5 H (20103120120005 ) ([E 5E F SAFE 2 1 4 BF B 00 H (51176127 ) 1 1 i 1 028 5 502 B i I3
H (J50501)

EREEN: B, BB, 32 N FB g IR % % 5 0 2 P i U 0 ) A B 98, E-mail: hmwang@ usst. edu. cn



130 gk Bl ¥

2012 4

JH 2 38 2ok B A 7K 2 o IR 25 08 R R0 AT XA 2 90
B0, DT AT RO o B0 B A Js AT AR [ i 38 TR
B 223 7 SURY AN [a] 52 e 2 TORE IR 19 9 ROR: , o i
S BRI OK S PR RE , TN I A b BEBT 5 AN [R] 32 1Y
DA R HE 2225 T 2O B0 SRR R PR R T

AR 32 Pl 2 RS R R S A R A K
B I B A R e e IR LA TR N ) —
BRI B XN A BT M RO AR AT S R R
KB T Z ATAT 5T AR 0 i i R 22 Ty X
AR T T 5% A i A AT PO Tl ) 22 2 T 5, IR
R TR i 3 v i T 52 A i AT s Bl
1 Foft AN [ 114 22 2 5 X — 2 X EE L AT A i
TR A B PR BRI KIS F S

1 &t 5

1.1 ETF Gottingen ERIFIE S MH

T HI S BURE 9 1 7 b, RS R R E S 0
SR P R B0 K T PERE 1Y DG B o dB FH Bl AN
SE R BT T T Gottingen 3R A Hij
UL R, DA 9 T I R 0 S OK T R
PEM R . Gottingen —364 '/ f Jy il it 2 B 1
— PR 3R, BA THBE O 3 A A far 4 5] PR
PR RE A U RRR R B UG 2E B Gottingen — 364 Iif:
AR A B Gs FT T 0k 4y 5 A
TR W T 1R R Bl e R E S, S [
JE i) BB %) I A BB SN R 1 TR o

1 Gottingen Z I} -

Fig.1 Gottingen bowed blade-type vane

®1 EHRBIILASEH

Tab.1 Part geometrical parameters of

bowed blade-type vane

T 255 FETBE R r/m B U/m BRRE v, /mm
1 0 0.05 5.0
2 0.015 0.085 4.5
3 0. 030 0.10 4.0
4 0.045 0.12 3.5
5 0. 065 0.15 3.0
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Fig.2 Assembly drawing of inlet guide vane
regulating mechanism
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Fig.3 Two kinds of installation modes
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Fig.4 Efficiency and power curves of A-type and

B-type for positive pre-whirl regulation of 20°
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Fig.5 Efficiency and power curves of A-type and

B-type for positive pre-whirl regulation of 40°
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Fig.6 Efficiency and power curves of A-type and

B-type for negative pre-whirl regulation of 20°
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Fig.7 Efficiency and power curves of A-type and

B-type for negative pre-whirl regulation of 40°
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Fig.8 Head-flow curves of centrifugal pump with guide vane
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Fig.9 Power-flow curves of centrifugal pump

with guide vane
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Fig. 10  Efficiency-flow curves for negative

pre-whirl regulation
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