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Numerical Simulation of Internal 3D Turbulence Flow Field for Axial Flow Pumps

JIN Han-in LIU Xiao-bing OU Shun-bing
( School of Energy and Environment Xihua University Chengdu 610039 China)

Abstract: Based on the computational fluid dynamics analysis software FLUENT using RNG k£ - & turbulence model and SIM-
PLEC algorithm numerical simulation of the internal flow field in an axial flow pump is conducted and analysis is performed for the
axial flow pump in low flow rate condition the design conditions and the large flow rate condition inside the impeller of the distribution
of velocity and pressure and the characteristics of the pump the axial flow pump lift and efficiency as the flow changes. The research

results are helpful for the analysis of axial flow pump internal flow mechanism and provide important reference for pump hydraulic de—

sign.
Key words: axial flow pump; internal flow field; numerical simulation
1-2 8-9
10-15
PIV ; FLUENT RNG &k - ¢ SIM-
PLEC
3-4
5
( CFD) . .
6-7
120124106
( SZI12009 - 012) : YCJ1201295)
(1985 -)

(1965 -) o E-mail: Liuxb@ mail. xhu. edu. cn



42

2013

1
1.1
o, o .
at+axi(p ) =0 (1)
Do)+ pu) = -2 O M)
am ot ox dx;  dx; " Ox; S
(2)
u ' P VX
P 72 ; l
1.2
RNG k -¢
9 0 _0 de
(k) + (k) = ax}_[ awaxj] +G, +ps
(3)
0 A _ 0 de &
209) +olpen) =gy | + GG
82
C2sp? (4)
k & e SN PR
k Prandtl ; €, C,, ' G,
2
Q =
12 500 m* /h H=2.5m n =235 r/min
7 =4, 3
CAD UG6. 0
.1
o Gambit
92 2 .

Velocity — inlet

n =235 r/min

Fluent

RNG &
2

- &

Q=3.37

SIMPLEC

3.46(



43

5.26e+04
4.54e+04
3.82e+04
3.10e+04
2.38e+04
1.66e+04
9.42e+03
2.22e+03
-4.97e+03
-1.22e+04
-1.94e+04

3 0=3.37m’/s

5.26e+04
4.54e+04
3.82e+04
3.10e+04
2.38e+04
1.66e+04
9.42e+03
2.22e+03
-4.97e+03°

-1.22e+04 Tt m

-1.94e+04
4 0=3.37m’/s

4.54e+04
3.82e+04
3.10e+04
2.38e+04
1.66e+04
9.39e+03
2.18e+03
-5.03e+03
-1.22e+04
-1.94e+04

5 0=3.46 m*/s

4.54¢+04
3.82e+04
3.10e+04
2.38e+04
1.66e+04
9.39¢+03
2.18¢+03
-5.03e+03
-1.22e+04 s
-1.94e+04

6 0=3.46 m*/s

5.26e+04
4.54e+04
3.82e+04
3.10e+04
2.38e+04
1.65e+04
9.33e+03
2.12e+03
-5.10e+03
-1.23e+04
-1.95e+04

7 0=3.56 m’/s

4.54¢+04
3.82+04
3.10e+04
238¢+04
1.65¢+04
9.33¢+03
2.12+03
-5.10+03
123er04 e o
-1.95¢+04

8 0=3.56m’/s

3.2

9 14 Q=3.37
) 3.56 m’'/s

1.24e+01
1.16e+01
1.09e+01
1.01e+01
9.32e+00
8.55e+00
7.78e+00
7.01e+00
6.23e+00
5.46e+00
4.69e+00

9 0=3.37Tm’/s

1.16e+01
1.09e+01
1.01e+01
9.32e+00
8.55¢+00
7.78e+00
7.01e+00
6.23e+00
5.46e+00
4.69¢+00

10 0=3.37m’/s

1.24e+01
1.16e+01
1.09e+01
1.01e+01
9.32e+00
8.55e+00
7.78e+00
7.00e+00
6.23e+00
5.46e+00
4.69¢+00

11 0=3.46 m*/s

3. 46(




44 . 2013

3.3

FLUENT

1.25¢+01

1.17e+01

1.09e+01

1.02e+01

9.38¢+00 7
8.60e+00

7.83¢+00 .
7.05e+00 %

6.27¢+00

5.50e+00

4.72e+00 o 1

12 0=3.46 m’/s 7 15

[

1.16e+01 _

1.09e+01 : H — out pin _ AZ (5)
1.01e+01 pg

9.33¢+00

8.55¢+00 "N=Mw (6)
7.78e+00

7.01e+00 : =3 . _pgQyH ()
6.24e+00 =N

5.47e+00

4.70e+00 “Pow ~Pin ) P

13 0=3.56m’/s ‘g “AZ

1 24e+01
1.16e+01 . 28 .
1.09e+01 28 ) e
1.01e+01 27 o -
i )
5

9.33e+00
8.55¢+00
7.78e+00
7.01e+00
6.24e+00
5.47e+00
4.70e+00

H#m

2 TR
12100012200 12300 I24Uq tlt‘ZSOO 12600 12700 12800 12900

O m*h
14 Q=3.56 m*/s PO me/m)

15

Q /(m’/h) 12 200 12 300 12 400 12 500 12 600 12 700 12 800
/m 2.81 2.73 2.61 2.52 2.41 2.32 2.19

nl% 79.6 81.5 82.6 83.2 82.5 81.7 79.8
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