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ABSTRACT

This paper presents a numerica study on the design of sde-suction inlet geometry which is used for multi stage centrifugd
pumps or inline centrifugal pumps. In order to achieve an optimum inlet geometry and to explain the interactions between the
different geometric configurations, the three dimensional computationa fluid dynamics and the design of experiment methods have
been applied. Geometric design variables describing the cross sectionad area distribution through the inlet were sdlected. The
objective functions are defined as the non-uniformity of the velocity distribution at the passage exit which is just in front of the
impeller eyes. From the 2« factoria design results, the most important design variable was found and the performance of the side
suction inlet was improved compared to the base line shape.
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(a) Side-suction inlet for centrifugal pump (b) Variables at top side
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Fig. 1 Side-suction inlet shape and design variables!!23
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Fig. 2 3D geometry and grid system for side-suction inlet
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Table 1 Numerical analysis set of 2factorial

R1(%) R3(%) L1(%) L2(%)

casel -10 -10 -10 -10
case? 10 -10 -10 10
case3 -10 10 -10 10
cased 10 10 -10 -10
caseb -10 -10 10 10

caseb 10 -10 10 -10
case’ -10 10 10 -10
case8 10 10 10 10

center 0 0 0 0

Fig. 3 3D Response variables for side—suction inlet
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Fig. 4 Comparison of axial velocities at each position
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Table 2 Comparison of optimization results with design base

R1(%) | R3(%) | L1(%) | L2(%) | U_Vz

Optimization model (CFD)| 10 10 -10 10 | 0973
2 estimate value 10 10 -10 10 0975
Base design model (CFD)| 0 0 0 0 0.967

(a) Elbow
Fig. 8 Elbow and side-suction inlet 3D geometry

(b) Side-suction inlet

(b) Side-suction inlet

(a) Elbow
Fig. 9 Comparison of axial velocity plot in planel

F-oF SHEA dsiA B % FeE4Ee H]i’_oH Horrt,

Fig, 804 (a)= AES, (b= AAALHS o]-&ste]
4sh ARFYT U FHE ekl Aol A 3
W, Qe eRuwt e dAwe) $7
ahiol Qe QIpiet sl FASA AR AE
7h ket aooh HHate SHEUTY planelol ] Fik
EREO| 33Y IYS Fig. 99 ehholeh. ##shE
1;.% ;q;q]z% og = zu}a]: 57]. sl ;\Jg AR /\7} %\
o} AR QL S Euka|(back flow)7} Yojubs 7ko] glof,
QU T fAGE] FULe L S mlFiet,

Z ] AEsl v xR s l:l/\-]—o—]_7] _CH_EH Fig. 100“

0
Oir

o

2 Jdo
o

filo
oN oftt
N,

r_EL J1->
F
i
ﬁ:
2
1o
o v o A

ool H1
EO

H]L6}91E}. Flg_ 1001]/\1 elbows AR LE, centers= AA7]
=0 SUEUTE, optimume A EA © SHUEAFE o
Bl Zlolt, P 270%0|4 SWRF SEEEE HWH oA A
TR dES= fEuterh dojuba] Aol Holx=
AE U 4 Yoy SUFTYF = A= g fsEtE vt
dolufA] fhob /o] ARLHETE A oASHt EI

POl HAVIE SRFUTE i Pl S 4
FREoR A7) EE Y, AHIE SAFYTE o]

11



2y - 2
6 6
4 4
z K
£ E
3 N
0 L]
—=—elbow —&—elbow
2 | —o—center 2 | ——center
—B-optimum —B-optimum : . :
1] 0.2 0.4 _ 0.6 08 1 0 0.2 04 _ 06 08 1
R R
(@) P_O° (b) P_90°
[ [
4 - ) 4 :
—_ —
Ky K4
E £
N N
0 0r
—&—elbow —&—elbow
2 | ——center -2 |~ center
—S-optimum —&-optimum | : ; ;
0 0.2 0.4 _ 086 08 1 0 0.2 014 - 0.‘6 08 1
R R
(c) P_180° (d) P_270°
Fig. 10 Comparison of axial velocity distribution
Table 3 Comparison of side—suction inlet with
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Base side-suction inlet (CFD) 0.967
Optimization side-suction inlet (CFD) 0.973
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