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Feasibility Study and Energy Consumption Analysis of Water Source Heat Pump in an Office Building
Qiang Tianwei Qu Yueying
( Xi'an Polytechnic University, Xi’an, 710048 )

[ Abstract]  According to the hydrogeology and related data of the office building, the evaluation system model of groundwater
source heat pump system and ground source heat pump system is established by using analytic hierarchy process, and the suitability
index of the two systems is calculated. It is concluded that both systems are suitable for the project area. The economy,
environmental impact and recharge mode of groundwater source heat pump are comprehensively analyzed, and the scheme of
groundwater source heat pump system is determined by comparison. The annual energy consumption is calculated by using DEST
software simulation combined with load frequency method. The initial investment is calculated by using budget estimates and
compared with the traditional system. It is concluded that the annual cost of groundwater source heat pump system in this office
building is 18% less than that of water chiller plus coal-fired boiler. It has a good reference significance for the design and scheme
selection of groundwater source heat pump system.
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Fig.1 Workflow diagram of water source heat pump
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Table 1 Building Load Calculating Table
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Fig.2 Schematic diagram of water source heat pump room
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Table 3 Schemes I Summary of Energy Consumption and Cost of Major Equipment in Year-round Operation
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Table 4 Summary of energy consumption and cost of major equipment in operation for the whole year
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Fig.3 Comparison of annual operating costs between the
two schemes
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Fig.4 Comparison of economic indicators of two schemes
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