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Load Analysis and Area Optimization of Solar Heat Pump
System for Daytime Heating
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Abstract; Taking the solar heat pump system of the office building of a company in Qingdao as the re-
search object, the building model was established through TRNBuild to simulate and analyze the heat load
distribution characteristics of all-day heating and daytime heating in the same building. And the solar-air
source heat pump simulation heating system was established for the building’s daytime heating needs. The
heating season was simulated and the best design area of the daytime heating collector was calculated by
using TRNSYS software. The simulation results show that compared with all-day heating, the heat load of
the building’s daytime heating fluctuates more drastically, and the maximum peak value is about twice
that of all-day heating. The solar heat pump system with collector area of 417 m’ designed for daytime
heating has the best operating economy, the system COP can reach 4.1, the corresponding solar energy
contribution rate is 24.7% and the electric energy can be saved by 9 091 kW -h in heating season com-
pared with traditional air source heat pump.
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