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Table 1 Main thermal physical parameters of the building envelope

it L) AR EUW - (m?-C)
S 370 mm IR A 7K IERPIK FE 4 520555 +50 mmXPS AZ+10 mm K2 0.50
% 240 mm T4 +10 mm K JZ 2.01
= BT, 10 mm HIH+40 mmXPS Hz+100 mm FF7E+2 mm $#54% FL 0.45
i T 20 mm ZER%+120 mm TEHEE L +50 mm SRIEH K} 0.50
LNz SRR BT 2.70
A Raar] 2.50
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Table 2 Main parameters of the system equipment
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Demand-side management—based optimization of all-season
performance of a hybrid photovoltaic/thermal-linked system
with a heat pump

Yu Shui', Han Fuhong', Li Ruizhe?, Li Siyao', Liu Xueyan'
(1.School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang 110168, China;
2.Capital Construction Department, Northeastern University, Shenyang 110168, China)

Abstract: The research develops a hybrid photovoltaic/thermal-linked system with a heat pump
and thermal energy storage in a single building, combining it with the idea of demand —side
management to solve the issue of excessive building energy consumption. To define its operational
performance, a dynamic simulation model is created. After that, the configuration is optimized for
demand —side management, and the cost and energy use of various configurations are examined.
The findings demonstrate that, as compared to the coupled system without storage, the ratio of
feed—in tariff to total generation for the heating and cooling seasons is improved by 23.96% and
7.07%, respectively. The demand for power rose sharply at night, rising by a total of 5.07% and
104.50% , and the system is capable of good power load management. The set point for the
temperature of the water tank is 43 °C for the heating season and 24 “C for the cooling season,
respectively. This configuration uses the least amount of energy overall among all optimized
configurations, with a season—wide energy savings rate of 41.77%, which is 7.10% higher than the
rate without the use of management strategies. Approximately 50.9% and 72.7% of the total
electricity used during the heating and cooling seasons is used during the storage period. To
further lower the energy consumption of systems with control techniques and energy —saving
benefits, it is useful to research demand—side management configuration optimization.

Keywords: hybrid PV/thermal energy; thermal energy storage; demand —side management;

optimal configuration
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