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Computational Study on the Performance of the Impeller
in Centrifugal Pump
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ABSTRACT

This paper reports the impeller performance of centrifugal pump, modified HES65-250. Developed CFD
code uses SIMPLE algorithm, power-law scheme, standard %.— & turbulence model in curvilinear coordinate
system. The calculations are conducted for 5 cases, from 06 to 14 of flow rate ratio with 0.2 increment.
The flow characteristics inside of impeller are analysed. The results show that reversal flows exist at the
inlet of impeller which have small rotary stagnation pressure. The obtained results are compared with the
experimental data at impeller exit and shows good qualitative agreement.
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Fig. 1 Front and side view of the pump

Ak 4 wrFe] A, UE Aldse Jiyez
10,000~12,0009 A= s3spen 443 4+ &
YEFo2 FAYLE AFIA7L o ol ZadA &
€ 47 AdE S AAEANY FF 2
F2AE 0.0042 e

ARERE Udehlle A ¥4 Fig 19 ¥
HEg FAEEZ Yehigich AewdMe] AN
€ AAA7 SieA FAHET £ o 938 F 9
=& A2 44 Z2ade A8st FAE A48
o =¥ B-BuAAS AR wREe Jo9]
Ao A Foi7 B WP AR ol83 FH2 3
g A 2 dFeAde dgHd gFAE
Egshs F9e nAdER HASRE V|gez o
g 2 dAoltt. wA st f2g Hds
o AdE FHRAG. o] e K2 P A
AN FEAY 49E Fig. 20 Yehigion,
A7lM FEYTM ETE WEE HARAE £,
¢ FYAE ddste 4FULY FHAE 9,
BEg HAehe=g dhse RRAE ( 2 A
FAANE TRRAL

3.2 X gjuae] 5o MpR

£ doAe Aeuidd Yelvus #5E4HE 1
Aot AuAddA AL A AL (rotary
stagnation pressure) £¥X & t}&3} o] 7913}

el vEhRSATE

PR=P,/P, 12)

Fig. 2 3~dimensional grid system of computational
domain

K=(P'—PI)/%pr , (13)

714 P, e 4E3We A4S JYEhid P,
S AdEY dFA AGS JepdTh gTelAy
HE 3924x104 (Pa)oin, HAHANAY dFHE&2
31402 (m/s) ©lth ® P = P+1/20W*—1/200°7
22 AHoHY &£x V|, & 4FAAHEAMNY FU&
Lot ,

Fig. 3] 444 &, +39(Q/Q,)7t 19 %%
g £=9WeE Uehiid Fig 3@ dd8 4
F9 HE$s 99N d4F7 2 9len Fig.
3(b), Fig. 30 HEREEH ¢EHY aYdA=
771 S glov HE FEHAAAE 1 A7t
A dehtan g ¢ & Aok ol d4e ¢
" g SANA FYgeR FF3d FAV 9¥
g ATE T F, wHWGLE WS uppwA
dojup= gHoz HELE Fgdre] g Tl
o3 Ao o)

d71ME JeEhA] gtou A f#FH Agoe
Fdwa oHa #a ol FAFERAME 7
7b 248 2 fgus HEN ddy g7 9%
4L AEAe Aoz dehdd ¥, Fig 3a)~
Fig. 3(0)& A¥ad ¢4 47& Fdsid /=27
AR FojAe AAFE FYRF g=dHAA
£ FHA Hegs gFoZ {7 olFHI Us
& ¢ F Jded oRe gUy g7 AFRE 2L

-128 -



(a) . (d)

o

R

o s e °
2 z 3 & s
va T e T e vy v ey

(b) n . (e)

- (€) = o (P N
wl o . ' X

: - ]
owl e :

g ™ J

: l:“h | Impeier axi ”t
oui Lty : 200 -
- .

e 3 I

; 200"
o

H 00 Shod
- /

! omi- il e
[ - %

: : S A 320

: b 0 .

N.1

Fig. 3 Meridional velocity and rotational
stagnation pressure.
(@),(d) suction side, (b),(e} mean surface
(©).,0 pressure side
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Fig. 6 Secondary velocity vectors, normal velocity,
total pressure and rotary stagnation pressure
at impeller inlet surface
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Table 1 Total performance of the pump.
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