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Abstract: To determine the change law and dominant factor of energy consumption and explore a novel theory to improve the research on energy-saving of water-loop heat pump (WLHP), the circulating water was used to propose an idea of energy conversion to build a theory of energy level by using an energy chain between building and units. This theory states that the circulating water can replace building load as a new method to solve the reverse energy of units to water loop and reveals double attributes possessed by WLHP system, on the other hand, it also reports that the energy-saving range is at load rate of 0~80.2% and capacity size of auxiliary heat source is in the range of 38.3~78.5% of heat load for all types of building. An office building was tested in Tianjin and the results show that the use of auxiliary power can decrease the effect of load rate on units but its effect on system is adverse in winter and point out that it is a key for overall operation to build an energy balance between unit and auxiliary power, on the other hand, a distortion point occurs at load rate of 80% and its consumption accounts for about 10% of total in the building. In addition, the paper validates that the appearing range and lasting time of a distortion point will determine the energy-saving potential of WLHP system.
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