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Abstract: [Purposes] New energy represented by wind energy has characteristic of high random
volatility. Therefore, a high proportion of new energy access poses a serious challenge to the security
of energy supply of power system. In this paper, a single—stage air source heat pump integrated with

thermal storage is proposed for building heating system. The system can reduce the power consump-

s B #A: 2024-03-29; f& B A #7 : 2024-06-14

EE&WE :FEAKPEELS TR H(51808372)

F—EHE AT TP, W L0158 24E . (E-maiDrengianyue0509@163. com

BASIESE A I+ RO, E AR A AR E R F 5, (E-maiDjiajie@tyut. edu. cn



634

b NI R N S 3

tion of equipment during the peak period and transfer part of power demand to the wind power abun-
dant period in order to simultaneously achieve the purpose of power peaking and new energy consump-
tion. [Methods]On the basis of the real electricity tariff structure, wind power data, and outdoor me-
teorological data, TRNSYS dynamic simulation was carried out to simulate the use of this system in a
typical building. On the basis of realizing the optimal design of the system, the operation strategy of
the system was further determined from various perspectives, such as energy consumption, operation
cost, and consumption potential. [Results]It is found that for specific application scenarios, there ex-
ists an optimal combination of tank volume and heat storage temperature. In addition, the use of auxil-
iary electric heating to enhance the heat storage temperature is a necessary condition for single—stage
air source heat pumps in participating in wind power consumption. For the example building, the opti-
mized operation strategy can save 13% of the heating season operation cost, reduce the non-renew-
able power consumption by 11%, and achieve wind power consumption of 3, 348 kWh while meeting

the heat demands of the users. The results of the study can contribute to the green and low—carbon de-

o557 &

velopment of the building industry and further enhance the grids’ ability to consume new energy.

Keywords: wind power generation; new energy consumption; heat supply system; operation

strategy; TRNSYS simulation
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Fig.1 Typical intraday wind generation”, outdoor temperature,

and time-of-use tariffs""”
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Fig.2 Single-stage heat pump with heat storage integrated heating
system
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Fig.4 Integrated heating system simulation model
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Table 1 Other equipment parameters
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Table 2 Simulation results with different parameter combinations
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Fig.5 Number of thermal comfort days during the heating season
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Table 3 Energy consumptions and heat pump COP values for
strategy A and B heat storage periods
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