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Energy Efficiency of Water Transportation System for
Surface Water Source Heat Pump
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Abstract: The forms of water transportation, arrangement and operation of pumps contribute to the water
transportation energy consumption, which influences the energy-saving effect of surface water source heat
pump. The relation between the pumping height and energy consumption of pumps is found by analyzing
the model of pump energy consumption. The concept and calculation of critical pumping height is presented
considering the limited rate of system energy efficiency. Based on the principle that the pump power
changes with water flow rate, the determination of pumps arrangement of one or two stage pumps is
described with a concrete example. The influence of water flow rate on heat pumps and water pumps is
analyzed, and the energy efficiency of constant and variable water volume are compared. The operation way
of this example is concluded for the optimal system energy efficiency. It is found that there is a critical
pumping height for the energy-saving effect of surface water source heat pump compared with the
traditional system. Moreover, the operation strategies should be determined by the system optimal model
since the energy consumptions proportions of heat pumps and water pumps are variable.
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