PHOENICS
Impeller Pump Example



Introduction

This presentation outlines the modeling of a
simple impeller pump using PHOENICS. The
model shown Is a transient, moving body
analysis, however steady state and start-up
simulations can also be run with PHOENICS.



The Geometry

General and detailed views of
the pump geometry in the
PHOENICS VR viewer. The
cover is shown as transparent to Water Outlet
aid visualisation.
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Results - Pressure

Pressure, Pa
25000.00
23125.00
21250.00
19375.00
17500.00
15625.00

13750.00

11875.00

10000.00

8125.000

6250.000

4375.000

2500.000

625.0000

-1250.000

-3125.000

-5000.000

Armfield Pump Example @ 1,400RPM

Time 2.857E-02s
Probe value

17828.88

Pressure, Pa

Sectional pressure profile and

vectors through and around the

impeller.
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Results - Pressure

Surface pressure profile on the impeller.
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Results - Velocity

Velocity, m/s Time 2.857E-02s
12.00000 Probe value
11.25000 6.614622

10:s0000 Velocity vectors within the
o pump, showing use of the
co ‘near-plane’ function to
== view inside the i
55000 T . = Cross section.

3.000000
2.250000

4.500000
0.000000 3

3.750000

Time 2.857E-02s
Probe value
3.753545

Velocity, m/s
12.00000
11.25000
10.50000
9.750000

Armfield Pump Example @ 1,400RPM 9.000000

8.250000

7.500000

6.750000

6.000000

5.250000

4.500000

3.750000

3.000000

2.250000

1.500000

0.750000

0.000000



Results - Velocity

Detailed velocity vectors showing turbulence at the impeller tip.
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Results - Velocity
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Results - Calculation

Probe value
6.935387
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- From the geometry
diameter of the outle
18mm diameter. The

flow rate is given by..

Area of outlet = 2.54
Average velocity at

Volume flow rate = 0.00122m3/s
Experimental flow rate = 0.001m3/s
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