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Optimization research on the source-side operation of
seawater-soil dual-source heat pump system

WANG Yuhao', WANG Jian®, YU Huili"*, TIAN Yawen', DONG Wenjie' , HU Songtao'
(1. School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Qingdao Energy Cogeneration Group Fifth Thermal Power Co. , Qingdao 266000, China)

Abstract: In order to improve the energy efficiency of a seawater-soil dual-source heat pump
system with a capillary mesh box heat exchanger as the front-end heat exchanger, this paper
proposes four strategies, namely, variable flow rate, stage-variable flow rate, stage-variable
number of groups and constant flow rate, for the flow rate regulation on the heat exchanger
side. The mathematical model of the dual-source heat pump system is established by using a
multi-platform co-simulation method. The simulations of the system operation under the
four strategies were carried out in typical days and months of the heating season to investi-
gate the effects of the different strategies on the operating characteristics and energy efficien-
cy of the system. The results show that with the variable flow rate operation strategy on the
heat exchanger side, the flow rate in the capillary tube is consistent with the variation tend-
ency of the building load, and the heat transfer temperature difference is stable. Under this

strategy, the average energy efficiency coefficients of the unit and the system in a typical day
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are 3. 82 and 3. 18 respectively, and the average energy efficiency coefficients of the unit and
the system in a typical month are 3. 39 and 2. 85 respectively. Compared with the other three
operation strategies, the variable flow rate has the lowest energy consumption of the unit and
the system in both a typical day and a typical month. This study provides a theoretical basis
for the operation optimization of seawater-soil dual-source heat pump systems in engineering
practice.

Key words: seawater-soil dual-source heat pump system; operation strategy; power con-
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