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Laboratory Test on Total Flow Control for Ice Slurry System with
Inverter Fed Motor Pump

Byoung-Youn Choi, Kyoung-Ho Lee, Sang-Ryoul Lee and Hak-Joo Lee
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Abstract

This paper describes total flow control of an ice slurry system for pump energy saving. Similar
turbo machinery has a characteristic that input power ratio is proportional to the three time of
revolution speed ratio. To reduce the energy cost of brine pump in ice slurry storage systems, inverter
is adapted instead of 3-way valve to control the speed of brine pump motor. One type of cooling load
profile was used as driving load of the system, generated by a boiler and warm water storage tank. As
results of the laboratory test, energy consumption and cost of the pump were reduced by 11.4%.
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Fig. 1 Schematic of ice slurry system with inverter fed motor pump
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9~10 | 10~11|11~12|12~13|13~14|14~15|15~16 | 16~17|17~18

Load distribution for laboratory test of ice slurry storage system with total

Time

Load(Mcal/hr) | 73.725 | 81.738 | 83.341 | 84.944 | 83.341 | 76.930 | 76.930 | 75.327 | 73.725

flow control by inverter

Table 1
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Fig. 2 Load meet of ice slurry system with 3-~way valve control
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Fig. 4 Temperature variation of ice slurry system with inverter control
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Fig. 5 Temperature variation of ice slurry system with 3-way valve control
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Fig. 6 Comparison of flow rate of ice slurry system according to control methods
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(won)
7,120

pump
Energy| Cost
(kWh)

Total flow
261.00f 20,045 263.46| 20,234

control with

Inverter fed
92.71

Cost
(won)
8,039

control
36567, 28,084| 356.17| 27,354

3-way valve
104.67

Energy
(kWh)

Chiller
System

Table 2 Comparison of energy consumption
and operating cost for ice slurry system
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