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Evaluation of Thermodynamic Method for
Pump Performance Measurement

Shin-Hyoung Kang, Jin-Kwon Kim', Soon-Sam Hong , Alex Yates
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ABSTRACT

Thermodynamic method of pump performance measurement calculates pump efficiency and flowrate by
measuring fluid temperature increase and pressure rise through the pump. The theory of this method is
investigated and precise comparison experiment with classical hydraulic method was conducted to verify the
accuracy. Classical hydraulic pump performance measurement results and Yatesmeter results based on the
thermodynamic method showed good agreement in measured performance.
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1. Motor 5. Regulating valve
2. Torgque—meter 6. Water tank

3. Test pump 7. Vacuum pump
4. Flow nozzle 8. Yotesmeter

Fig. 1 Configuration of pump performance test facility

Ao -461 Yatesmeteroﬂ
AL AMEE HiEe
7le & 1750 mpm o= %
12w’/ min, 31= H=30m,
A% 60mm? YHHEE HES

ol
ox

2
oo
ol
o
9
o2

.ﬂ
22
ol
ol
K
o

2
o M 1M oX rf M

o>

2

o Y

rg [
o

A=
ATE

bﬂﬂi 4“«1 ﬁ

17}

A 3}93\1:}, Yatesmeter “J‘?i o A
28] A% "Ho|x do]x HE

D
Al X]

ol qHAA G 2=A

=2 4TS A=Rs HE S35t 4 (3)9A

FHIIAKL:RIZA, H3S, 2000

ok

= 2HMS BIIY 2=
8 T T T T
6 a 1
N: o a D p a 5
= ° 5
1l 47 1
B
o b rem |
0 1750
O 1500
8.00 0.01 0.02 0.03 0.04 0.05 0.06
3
D= g/nd,
(@
0.4 T T T T T
o]
mb 0.37 o] 7
& O
a i D ]
% 0.2 )
I a
< 40 rpm ]
' 0 1750
G 1500
0'8.00 0.01 0.02 0.03 0.04 0.05 0.06
3
D= g/nd,
(o)
1.0 T T
0.8 ]
L o |3 o] 0 4
= 0.6 o o
0.4t a b
a rpm
02[ 01750
O 1500
0'80 ‘ . . . ‘
.00 0.01 0.02 0.03 0.04 0.05 0.06
3
D= g/nd,
{
Fig. 2 Performance characteristics of the pump
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Fig. 4 Variation of (a) inlet temperature and (b) water temperature increase through the pump measured by Yatesmeter
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Fig. 6 Comparison of (a) head and (b) efficiency charicteristic measured by classical method of SNU and thermodynamic method
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