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A Study on the Performance Analysis of a Centrifugal Pump by CFD

Jang-Oh Mo - Shin-Jeong Kang - You-Tack Kim - Cheong-Do Nam - Young-Ho Lee

Abstract

A commercial CFD code is applied to analyze the 3-D viscous flow field within the impeller
of centrifugal pump. Design conditions are based on 75% of design efficiency. Two design
conditions (Casel, Case2) with the different blade number and blade outlet breadth are performed
by changing flow rate from 8 to 26 m’/h at the constant 3500 rpm. The characteristics of Casel
and Case2 such as total pressure coefficient, total head, shaft horse power, power efficiency are
represented due to flow rate changing at the 50% position of span direction,
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Table 1 Design condition

Item Case 1 Case 2
Impeller inlet radius { 46.6mm 46.6mm
Impeller outlet radius | 108mm 108mm

Blade inlet angle 2467 ° 2467 °
Blade outlet angle 25 ° 25 °
Blade number 6 7
Blade thickness 1.5mm 1.5mm
Blade inlet breadth 11.65mm 11.65mm
Blade outlet breadth 6.57mm 6.65mm
Design flow rate 16m'/h 16m'/h

RPM 3500 3500
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Fig. 1 Geometry of impeller
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Fig. 2 explanatory drawing of one blade region

2.5 A=A

CFDE 3 ddz 9 4ol Qi Hag
HBE ot FAAZA £88% A7t w)
$8 @438 2d F A% B ARoNE 5
°l AgHlL FrHolgte YL dgon
ol ddHE FAH}E 449 I Yo 5
42 guidch a8ug shiel i) godut
T AT FAAL AHER AAzAL
2 AFAANME TY &Y 2A¢ Fon

15



BREEWTIRCE H126

e FYFEFRAE AAFHAD

B FAANY A Ast 99 <ol AR}
AANRE zt3 e e F MFR(Multiple Frame
of Reference)E AH&3Ith weld P E
¥gsle AR He AJuAEANN HA
g Mg Yoz Ao UFiAE U
BlE AR ye Ao HRA A A"
e Hozg HFHAG o714 AR
HA B Alelo] AAWAM HH HAE WYL

“frozen rotor’ WrAlS AL-g&3}¢ ).

3. Az 3 nd

2 ATNE Byl A5g &7 F0] A
= g2 449 gdgd dsM PEsES
Hgsta 339 AR /F AL FYsAt

Fig. 3(a)~ () Ydele] ~d3 50% A4
ol ¢l Caselol thste] fFo] Z+zt 8, 16, 24
m’/h Qe £E9} ¢te B¥XE Yshin 9
o} Q7o §ASHE fA fFol AARFE
Q.= 16m’/h & AS FF7F B X$-H
glow, ojxr} e Fig. 3a)e] Asole 44
#o Bt NE AFst B FHE ¢
gn Zoz X9Fe A ¥ £ Aok ¥W,
ATE AYHE fFo| HAFFED EL
Fig. 3(c) ZA%ols AA DA SR 1)
aaA Atk ol glovt YA YFR
BoA 22 ¢ FH7 Bdde 22 S
g 4 gtk

Fig. 49} Fig. 5% 27} f% 9] wglo] @& A
Ao Watel ALY el WatE vehd Aol

. S2ko] Z7}g ol ule}l Casel, Case2 25 &
dASF 2 AR 25 A3t ARHF 99
of ojA AYH = APASFE Caselo]

16

3.098E.
2 9T1E0S
2.8478.08
3 120,08
2.5006:08)
2.47E408)
2 3s0E.08]
2 226608
2 102£.08
1.978E.05
1.854E.08
1.720808
1.605E.08
1 481E05
1.357E-05)
1.2328.08
1 1088408
9.845E-04]

8 602E.04

Z.38IE

P
2.701E:0
2.879E.04
2. 45BE-0
2. 336E.08

(b) flow rate : 16m’/h

(c) flow rate : 24m°/h

Fig. 3 Velocity and  pressure
distributions at Case 1
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Fig. 4 Q - total pressure coefficient at impeller
outlet
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Fig. 5 Q - total head
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Fig. 6 Blade surface pressure coefficient at the

span direction (Casel)
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Fig. 7 Blade surface pressure coefficient at
span direction (Case2)
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Fig. 9 Q - power efficiency
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