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PERFORMANCE ANALYSIS OF CANNED MOTOR PUMP

Sung Ho Ko,

Yeon Tae Kim, Young Kyun Kwack, Min Koo Kang2 and Seung Yeul Han’

A numerical study was conducted to predict the performance curve of a canned motor pump for
SMART(System Integrated Modular Advanced ReacTor). The study used a computational domain which included not
only the pump but also a suction pipe and a volute casing with a discharging pipe in order to simulate an
experimental setup. The ANSYS CFX program was utilized to obtain flow characteristics inside the pump as well as
the overall pressure rise across the pump operating on- and off-design points. Computed results showed that the
performance of the pump at off-design points was much lower than expected. Special attention was made to find the
cause of the low performance of the pump operating at low flow rate.
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(a) Solid part of pump (b) Impeller of pump

Fig. 1 Solid part of the modelled pump
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Fig. 2 Boundary conditions of the computational domain

Fig. 3 Multi-block grids of the computational domain
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Fig.4 Two different outlet points for measuring pressure
head rise
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Fig.5 Computed total differential heads for various flow
rates

AL AHEH S 100 %22 Sko] 482 %, 64.2% 80.3 %,

1124 %0l 814 etk Bzl gaofA <]
T Z749AE Fig 4o YERALE 57 S8 AT “4
A ETHE Abole Aol ot FF(PartA), Y-ET
Atolo] Ajgtoll )8k SiPart B)E HILe] 59t 7%101“011
ot oy &4E AL FAEIMS FEZZ
ANSYS CFXZ 2738 AL83F9 o™ CPU-Intel Xeon X64
X6560a QC One Processor 2| 5tl, 32 core® TAH U= W
AAFHZ FAHA0H, 7 Aol AE= 2000 cycleS X a3}

o, 747} 9 cores AMESFO] 29417 A8 FH AT

3. XM Aot o nE

AEziole] A} CFD aiAlgke] Wlae CFD a4
o

AFsn AE S ue Hsng 2

= o i=4
T EAE wdehs Ak | 5 g :JEM AT
Bz AFA Aol b AAFE] wiEel, Rl W

of we fze] Frwsiel Zpzke] frgol|xfel frEuhe
4319k Figure 5ol oA @3t Part A9} Part BollA] -2
Wsle) we 75 adze vusdch fEe s
100%20.% st} Al %= e, a5k sz
o Ae] Part AolA19] 100 %frgell e FE 100 %= 3}
AAl =75 UEITL

Frgel we o] Wse Boks w AEREEn i%
Zo| | 77t hekal, AerEE Afdo] HH
T7F SRR AlE SRl ¢ Qddh TrEu frol 80.3% 0]
stollMe el gael mE a7 Aol HAA &=

o

AdE g1 = Ark G Part A9 Part Bl A©] 75 H]

=)

tlo

2 n

/A7 1]

3191wl Part BellA] Part A9} H]aLs}o] \;gg FE= g
o FF7E "ol
= A ﬂ%ﬁ%?oﬂfﬂ e TR \Jr7}w tﬂoﬂ ISPSIE

S B0 v A= 42 B 4 Uk Part A9} Part
Be) s dluais @ neEEANT A5G P
Agt Part B Ao} ¥ #& Ao Hol AfFelA T
A PN FEZTAL|OA o] T He AL o 4
()]

Fig. 6 Flow inside the pump operating at design point
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(a) short suction pipe

(b) long suction pipe

Fig. 7 Flow inside the pump operating at low flow rate
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Table 1 Predicted differential heads for the pump operating

Table 2 Relative pressure inside the pump operating at

at low flow rate design point
short suction pipe long suction pipe Static Total pressure
Part A head 119.4 % 120.0 % pressure
Part B head 112.4 % 113.8 % inlet of suction pipe -7.30 0.00
inlet of impeller -13.96 -0.23
outlet of diffuser 89.28 100.00
ALt Xi‘roT%bﬂHQ] Tor%i%% Hlwslz] el 2s outlet of discharge pipe 74.90 78.27
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Table 3 Relative pressure inside the pump operating at low

flow rate
pfet:st:lcre Total pressure
inlet of suction pipe -1.50 0.00
inlet of impeller -14.01 26.30
outlet of diffuser 93.65 100.00
outlet of discharge pipe 93.40 94.12
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(b) 0.9 span

Fig. 8 Absolute velocity vectors inside the impeller and the
diffuser of the pump operating at design point
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(b) 0.9 span

Fig.9 Absolute velocity vectors inside the impeller and the
diffuser of the pump operating at low flow rate
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Fig. 10 Streaklines of the pump
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