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ABSTRACT

The purpose of this study is to achieve energy saving effect of inverter driving multistage centrifugal pump. For determining

the operation points in the pump system, the system curves should be obtained experimentally. To get the system curves, three

pumps combined in parallel and one pump operated with different rotational speeds. But for variable speed pump system,

energy saving rates can not be evaluated from operation efficiencies. That is why operation efficiencies, system curves, duty

cycles, and input powers of the pump system were measured by the constructed experimental apparatus. The duty cycle

segmented into different flow rates and weighting the average value for each segment by the interval time. The system was

operated with two different periods. The mean duty cycles were collected from apartment and found that the system operated

at 40% and at 50% or below capacity. Measured energy saving rate was 58.16%. Estimating method of energy saving rate could

be more effective operation index than that of operation efficiency.
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Table 1. Specifications of the experimental equipments

Equipment Specification
Pump DR 20-60
Motor Vector Moter 11 kW

Inverter SV01101S7-4No-22 A

Electromagnetic Flow Meter BELIMO BLC100-EPIV

Pressure Tank PWB-DCP-100LV-4 bar

Vaccum Pump 30 Torr, 1060 /min, 2.2 kW
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Fig. 5 Comparison of system curves by the inverter drive and
3 pumps in parallel operation
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Table 2 Comparison

|AEof of X Z&

g7t

of power requirements for constant and

variable speed pump systems

Flow Head Shaft Power Input Power
(m* /h) (m) (kW) (kW)

240 103.31/103.31 9.69/9.69 11.03/11.03
216 108.47/81.15 9.24/6.68 10.55/7.70
192 112.63/80.11 8.77/5.68 10.02/6.61
16.8 115.90/51.63 8.25/343 9.44/4.13
144 118.38/34.56 769/1.97 8.80/2.36
12.0 120.19/25.83 7.09/1.24 812/1.51
9.6 121.44/2850 6.46/1.13 7.39/1.37
72 122.22/30.42 5.78/1.01 6.60/1.21
438 122.65/31.63 5.08/0.86 5.77/1.03
2.4 122.83/31.90 4.33/0.69 4.83/0.83

Table 3 Annual energy consumption for constant and

variable speed drive systems

Flow | Operation Input Power Energy

(%) time(hr) kW) (kW .« hr)

100 219.00 11.03/11.03 9.80%10%/9.80 < 10°
0 267.67 10.55/7.70 706X10°/5.15x10°
80 559.66 10.02/6.61 4.02x10%2.65%10°
70 1168.00 9.44/4.13 10.10X10%/4.42 < 10°
60 1593.83 8.80/2.36 16.92X10%/4.54 < 10°
50 1922.33 812/1.51 12.94%X107/2.41 X 10°
40 1070.66 7.39/1.37 863x10%1.60%10°
30 401.50 6.60/1.21 3.69x10%0.67x10°
20 669.17 5.77/1.03 154%10°3/0.28 X 10°
10 888.17 4.88/0.33 1.07x10%0.18x10°

Total 75.77X10%/31.70x 10°

A A9 Azt A AMge 7t
31,70x10° kW-ho|t}, 7pH<E &HS
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