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Proposing optimal solar integrated heating, cooling, and power generation systems and
providing suitable technical solutions to reduce energy consumption in office buildings
with the approach of achieving a zero-energy building

A. R. Anvari Mechanical Engineering Department, Azarbaijan Shahid Madani University, Tabriz, Iran

M. Fallah Mechanical Engineering Department, Azarbaijan Shahid Madani University, Tabriz, Iran

A. H. Mosaffa Mechanical Engineering Department, Azarbaijan Shahid Madani University, Tabriz, Iran

M. Rahmanpour Mechanical Engineering Department, Azarbaijan Shahid Madani University, Tabriz, Iran
Abstract

For green buildings, the building technology needs to fit the climatic characteristics to adjust to the existing conditions and create a
more livable environment. This paper develops an energy analysis for an existing near Zero Energy (nZEB) and Zero Carbon
Emissions building called the office Building of Azarbaijan University, located at the university campus in AzarShahr (Iran). Two
proposed plans integrated with solar energy to meet the needs of cooling, heating, and electricity consumption in the building have
been investigated. Also, the necessary technical arrangements have been considered for the correct use of equipment and the optimal
implementation of facilities. The results of the analysis show that the use of the proposed systems brings a significant reduction in
the energy consumption of the building. However, the possibility of achieving zero electric energy consumption for the office
building is available only in the hot days of the year, and by fully complying with topic 19, behavioral patterns of employees, and
using the second proposed plan, by using a solar collector design without photovoltaics and phase change materials for the roof of
the engine room, about 21.42% of fuel consumption is saved. Also, using the collector design with phase change materials and
photovoltaics for the roof of the engine room saves about 14.26% in fuel consumption. The highest energy efficiency obtained for
both proposed systems is assigned to the generator. The performance coefficients of the first and second laws for the first and second
proposed systems are 57% and 37%, as well as 61% and 41%, respectively.

Keywords: Energy consumption, Zero Energy, Office Building, Exergy destruction, Energy efficiency, Exergy efficiency, photovoltaic.
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