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Study on the Device for Pump Efficiency Measurement
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Abstract : Pumps are used widely in feed water, cooling & heating system and process line of

industrial and construction fields. They consume nearly 20% of the each nation's total
electrical energy. But The management of pump energy wasn't controlled well. Their
loss of energy is huge if they have been operated at low efficiency. The first buying
cost of pump is small compare to the power consumption of pump, so we can
recommend the suitable replace time and best operating condition of parts and pump to
measure the pump efficiency. Pump efficiency is usually measured according to the
two methods which they are called thermodynamic method and traditional technique.
And we measured the pump efficiency using two methods using potable pump
efficiency measurement device and compared the results with the real performance
curve offered from pump maker.

Keywords : pump efficiency, thermodynamic method, traditional technique
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= a(Pp—Ps)+ ¢,(Tp—Ts) A(4)
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properties table(ISO 5198)°l14] £ gkolrt,

Table 1 List of parameters

A4 E A k|
Cp ] (specific heat capacity)
dp A1Qt(differential pressure)
ar 2} (differential temperature)
Pp Z7¢% (discharge pressure)
Ps ¢ (suction pressure)
0 ¥ (flow rate)
Tp U= (inlet temperature)
Ts E7-2 % (outlet temperature)
Ny 71 &4 (mechanical efficiency)
M, HEZF & (pump efficiency)
p SAYE (fluid density)
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Table 2 Description of temperature and
pressure sensor

2= ERAOE
gy ATT2100-S1KO-MI1BA
ZI| 12~45 Vdc
Z g 4~~20 mA
o4 9 RTD PT100
2EZAH S 0~40C
A4 EA]E
mdy TPS20-G17-F8
A4 15~35 Vdc
% 9 4~20mA
=kl 0~20kg/cm?
58 600 ohm
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(b) Pressure sensor

(a) Temperature sensor

Fig. 1

Photo of temperature and pressure
sensor
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Table 3 Description of electromagnetic

flow meter
A A
ndg WinTEC WTM1000
AL ST5316L(standard)
. A (3A~800A) X
=39 o o
FEH$(0.03~10m/s)
e 0.3~10m/s : F.S+0.5%
0.03~0.3m/s : F.S+1.0%
AE = Sus/cm
® A LCD 4line X 16digital
s 9 4-20 mA / RS232C
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Fig. 5 The wiring diagram for input signals
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Table 4 Description of pumps

Pump A
Model DRL8-50
Power 3 [kW]
Q 9 [m?/h]
Total head 66 [m]
Motor efficiency 87.5 (%]
Speed 3500 [rpm]
Pump B
Model DRL16-50
Power 7.5 [kW]
Q 20 [m?/h]
Total head 85 [m]
Motor efficiency 89.5 [%]
Speed 3500 [rpm]
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