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Operation Characteristics of Solar Assisted
Ground Water Source Heat Pump System
in Cold Region
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Abstract; In order to alleviate the excessive energy consumption and pollutant discharge of large
public buildings in cold regions, the practical application performance of solar assisted underground

water source heat pump technology is studied. The solar assisted groundwater source heat pump
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system of a large public building in Shenyang as an example, a simulation model of this system
was established by Trnsys software. The accuracy of the simulation model is verified with
experimental data attained by thermocouple thermometer, ultrasonic flow meter and other
instruments. The maximum annual relative error between the simulation results and experimental
results is about 7. 1% . Based on Trnsys simulation model, the operation characteristics of solar
assisted GWHP system in cold region are analyzed and compared with that of GWHP system
without solar assited. It finds when the solar radiation intensity reaches more than 450 W/m’ , the
solar unit of this system meets the opening condition. The annual opening time of the solar unit is
about 47 683 minutes,and the water supply is about 39,10 m’. The average heating coefficient of
GSHP is about 4. 23 in winter. The average cooling coefficient for building cooling in summer is
about 4. 68. The use of the solar unit increased the initial investment by about 20% ,but the annual
operating cost was significantly reduced, and the payback period was about 3.3 years. Solar
assisted underground water source heat pump system is an effective technical means in the cold
region , which greatly reduces the pollution to the environment.

Key words ; solar energy ; underground water source heat pump; trnsys simulation ; pay back period
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