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The system form and case analysis of
off-grid photovoltaic heating in Tibet Plateau
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2. School of Services Science and Engineering Xi’an Univ. of Arch. & Tech., Xi'an 710055, China;
3. Lhasa Municipality Design Group Co. Ltd., Lhasa 850030, China)

Abstract: In view of the abundant solar resource conditions and urgent heating demand in the Tibet Plateau, three
off-grid photovoltaic heating technology forms are proposed, which are photovoltaic + air source heat pump +
electricity storage, photovoltaic + air source heat pump + heat storage and photovoltaic + electric heating
equipment + electricity storage. Taking isolated area residential building in Shigatse, Tibet as the research object,
three simulation models of “photovoltaic +” heating system were established, focusing on the analysis of the
impact of photovoltaic area and energy storage capacity on the solar fraction of the system. The results show that
the photovoltaic + air source heat pump of the three systems has higher energy efficiency and requires less
photovoltaic area, which should be promoted first. When the energy storage form is heat storage tank, the capacity
of energy storage equipment required by the photovoltaic + air source heat pump system is smaller and the solar
faction is higher.

Key words: off-gird solar photovoltaic; heating; system form; TRNSYS; solar fraction
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Fig. 1 Schematic diagram of photovoltaic + air source heat

pump ~+ storage heating system
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Tab. 1 Thermal parameters of building envelope
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the building during the heating period
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photovoltaic field (System 1)
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