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Energy-saving Analysis of
Water Pump Renovation of Air-conditioning System in a Certain Railway Station
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2.China Railway Eryuan Engineering Group Co., Ltd, Chengdu, 610031 )

[ Abstract]  The air-conditioning system is designed to meet the maximum load, but under partial load operation, the system
often has the phenomenon of "large flow and small temperature difference". Especially for railway station buildings, the passenger
flow of such buildings changes significantly with time. This produces a more obvious change in the building load. Therefore, in
actual operation, the flow rate of the water pump will continue to change, which will have a significant impact on the energy
consumption of the system. In order to specifically study the energy-saving potential of the system under different water pump
configurations, this paper takes an actual project as an example to study the performance of the system under the three modes of
using all fixed-frequency water pumps, synchronous frequency modulation of variable-frequency water pumps, and one
fixed-frequency water pump with multiple variable-frequency water pumps. According to the energy-saving situation, it was found
that both the synchronous frequency modulation of variable-frequency water pumps, and one fixed-frequency water pump with
multiple variable-frequency water pumps methods have energy-saving potential, and the former has greater energy saving potential.
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Fig.1 Operation diagram of fixed frequency pump
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Fig.2 Schematic diagram of two variable frequency

pumps running at the same time
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Fig.3 Schematic diagram of switching of multiple
variable frequency pumps
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Fig.4 Joint operation of a fixed frequency pump and a

variable frequency pump
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Fig.5 Schematic diagram of operation of fixed-variable

combined water pumps
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Fig.6 Calculation flow of water pump operation energy consumption
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Fig.7 Cooling/heating capacity and COP interpolation results of the unit
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Table 1 Parameters of water pumps in different

configurations
ER EHUKEE-1 120 15 085 1
IR EMUKE-2 80 7.5 082 1
5 AHUKIE-1 56 7.5 079 3
A SRR -2 24.5 7.5 0.754 3
SEARKIR-1 39.2 11 0.8 1
—5E  EHUKEE-2 23 10.5 08 1
2 AHKE- 56 7.5 079 2
AR IR -2 32.7 55 075 2
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Fig.10 Energy consumption of water pumps in different

configurations
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