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Numerical Analysis of Flow Characteristic in the Impeller
Channel of a Double Suction Pump
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Abstract — The intemnal {low charactenstics of a double suction pomp fmpeller are investigated numerically.
Calculations are performed at the design and off-design pownts by using SIMPLE algonthm which was intro-
duced by Patankar. The symmetnic nature of llow fields in blade channels was discovered at design point,
but the asymmelirc one was discovered at the off-design point. Numerical results show that the formation of
secondary tlow in the impeller channel of double suction pump shows different trends as the inflow rates are
decreased. Also resulls show that a comer vortex is formed in the cross section of the impeller chapnel
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Table 1. Design point of the test impeller.

pm 1730
Head 6.5 {m)
Flowrate 268 (Mnun)

Table 2. Specification of the test impeller.

# of blade 12
Inlet angle (B,) 20°
Exit angle {B,) 25°
Inner diameter 51 (mm)
Quier diameter 139 (mm)

Thickness of blade 3.175 (mm)

Table 3. Determinant of blade number.
N, 100~15¢ 200~350 400~300 600~800
# of blade 3~6 6~7 7~8 8§~9
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Fig. 1, Grid system & boundary conditions.
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Fig. 3. Cross sections of impeller channel.
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Fig. 4. Static pressure distribation at the shrood of
an impeller for the design point.
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Fig. 5. Static pressure distribution al the hub of an
impeller for the design point.
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Fig. 6. Static pressure distribution at the shroud of
an impeller for the off-design point with flow rate
135 Ifmin.
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Fig. 7. Static pressure distribution at the hub of an
impeller for the off-design point with flow rate 1351/
min.
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Fig. 8. Static pressure contour at the shroud of im-
peller for the off-design point with flow rate 1101
min.
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Fig. 9. Static pressure contour at the hub of an
impeller for the off-design point with flow rate 110/
min.

glejmari alm zkx) ¢kom, v ojAAge] = L
P25 o = At

o)t oL fraF Friel whehd S =7]9)
apo] Wald] Hoe, 2wl o8 SEbd0) dal
s Hed wlA 5 FE Aglel=t AlEde. ¢
Ae-2-o Qa8 sldd] 28 Coriolis 99 W3, |




FER w= B A Y AE 5N xA 43

- % n

P.8

seciion 1

L“‘.__'.“~ T At e
e ey e e st yor b
R L
oy, oy e ettt S ]

L e o e

" - - -vw—o*‘w—u—‘//\‘,_‘
8.8 £3

Py R S

R
Y ey oy |
A A A

R e R

section 2

[ R
r—— Y P

o,

e A a7 T AT
gt gy e =t B,
e et el -\

RS

A e et B g AN
A et o e

i e T i
R e
I e R R R e

bt £ 4 M e e i

section 3

Fig. 10. Secondary flow of cross section of hmpeller
channel at design point.
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Fig. 11. Secondary fiow of cross section of impeller
channel with flow rate 135 lfmin,

AEEEAL B ¢l B4R BT HeE
ol AGITE A B B AF GEFE Bl v
AR HEE & gk

Fig. |75 B3 Rl A=) 4092 110 Mmin
ol ) 2} shgdefaje] ofs-F 5L B gir
Fekal] ghael viel Sedlete) arta) AEE o 3
ofeh, =g, F5E w] BAA o] FEristEen, wae)
Z7) ve) SedEe] v % el S o 5 Wt

52 &

FES WE AR A R HE BEE FAHL
& ngsigent vgat gk 2ES du-h

ARl ] I BAE A GFelAls o
Al {5548 vepliddet. sixnt FHrEe] A
Zegpel) wheh #j3tE Are frAl S 3719 W)
el on), of2jet FESAY SR st AR

Energy Engg 1 (20003, Vol 9(2)



54 A4 -

5.8 P.5

section 1

e
....... - e
R

AN e
Ralar ey

B e T

[N ——

5.8 P.5

section 2

x
L B =

e . - ] az'a_-,\\

3.5 P.s

section 3

Fig. 12. Secondary flow of cross section of impeller
channel with flow rate 110 //min.
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