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Abstract

Background and aim: The concept of zero energy building is being developed, but this
building must be adapted to different weather conditions. Buildings in cold areas, especially in
Tabriz city, have more energy consumption and gas emissions due to the high consumption of
heating energy in the winter season. Designing and operating a net zero energy building in a
cold climate is very challenging. This article discusses the analysis of the model of a zero
energy office building with the aim of energy efficiency and environmental sustainability.
Therefore, the administrative building of urban waste in Tabriz was investigated.

Methods: The current research method is descriptive-analytical and with practical purpose.
Energy Plus simulator software was used for analysis. The simulation of the building is done
annually to confirm the indoor lighting environment and energy consumption. The energy
balance for the case study was calculated with the goal of achieving zero energy electrical
energy. Strict energy monitoring is implemented during operation.

Results: The total annual energy consumption of the simulated building is much lower than the
current rooms of the building. According to the simulation results provided by Energy Plus, the
annual energy consumption is 195,505 K-BUT (57,297 KW-hours), which is mainly done
through the heating load in the winter season. Also, the results showed that the improvement of
heating and air conditioning and the control method is especially based on the results of very
accurate data monitoring.

Discussion and Conclusion: To achieve real sustainable building in cold climate, life cycle
analysis should also be done to achieve the building's ecological performance. To create a
sustainable zero energy building in a cold climate.

Keywords: Architecture, Building, Zero energy, Cold climate, Tabriz city.
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Fig 5- (a) The result of the simulation of the rooftop photovoltaic system design, and (b) the aerial view in the urban waste
organization of Tabriz
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Fig 6- (a) The proposed system example of photovoltaic system on the roof, and (b) the proposed example of solar thermal
collectors for hot water
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