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ABSTRACT

The purpose of this study is to evaluate energy savings for inverter driving multi-stage centrifugal pump. Variable speed
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driving pump system has high efficiency compared with constant speed driving pump system. Because of difficulty to estimate
during the week day. By this pump duty cycles, Energy saving rate is calculated appropriately
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operating efficiency of variable speed driving pump system, energy saving rates are used to replace operating efficiency. energy
saving rates are calculated from pump input power and pump duty cycle. But another researches have used pump duty cycles
of each season for energy saving rate. In this study, for estimating energy saving rate more high accuracy, pump duty cycles
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are measured for 1 year. pump duty cycles, depending on the season and be classified according to the weekday/weekend or
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Fig. 3 Pump performance for centrifugal pump
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Fig. 5 Pump input power versus flow rate for constant and
variable speed drive
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Fig. 6 General pump duty cycle(spring)
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Fig. 7 Weekdays/weekend pump duty cycle(spring)
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Fig. 8 General pump duty cycle(summer)
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Fig. 10 General pump duty cycle (autumn)
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Table 1 Energy saving rate (%) using general duty cycle

General Energy Consumption(kW-h) Energy
usage Constant Variable Saving
pattern Speed Speed rate(%)
spring 14393 8392 38.22
summer 11276 6834 389
autumn 14091 8636 38.71
winter 10943 6636 389

Table 2 Energy saving rate (%) using weekend/weekdays duty cycle

Weekend/ Energy Consumption(kW-h)
Energy
Weekdays Savi
usage Constant Variable av;;g)
pattern Speed Speed Tate’o
spring 14345 8977 3742
summer 11256 6910 38.61
autumn 14037 8704 37.99
winter 10923 6711 38.56
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