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Optimization design of active and passive solar combined heating in Lhasa

based on zero energy consumption constraint
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Abstract; In this study, aiming at the correlation and mutual feedback between solar passive building heating and
solar active heating system, a collaborative optimization model of solar active and passive heating system is
established with the minimum total cost of buildings and systems as the optimization objective and the zero energy
consumption operation of buildings as the constraint condition. Taking a two-story residential building in Lhasa as
an example, the optimal design parameters of building and solar heating system under different heating guarantee
rates are obtained, and the optimized building energy consumption and cost sharing ratio are analyzed. Finally, the
sensitivity analysis of different price parameters is carried out. The results show that the building energy
consumption sharing ratios of architectural design, building insulation, direct benefit window and solar system are
about 7%, 60% , 17% and 16 % , respectively. The cost sharing ratios of building insulation, direct benefit window
and solar system are about 30% , 40% and 30% , respectively. The research can provide a basis for the engineering
optimization design of direct-benefit window passive building and solar active heating system in Tibetan Plateau.
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Tab. 2 Heat transfer coefficient of typical building envelope Tab.3 Calculation conditions
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Tab. 4 The collaborative optimization results of active and passive solar heating under different heating guarantee rates
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Tab. 5 Sensitivity analysis of price parameters
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Fig. 7 The impact of Insulation Material Price on the
Cost of Direct Benefit Window Passive Building and

Solar Active Heating System
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Fig. 9 The impact of active equipment price on the costs of

direct-benefit window passive building and solar

active heating system
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