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Abstract

The building sector is responsible for at least 40% of global energy consumption in developed or developing
countries, such as the Middle East, and about 33% of this energy is spent on the use of HVAC systems in
buildings. Our country is no exception to this as a developing country, but compared to European countries,
the energy consumption of buildings is six times higher. Among these, Office and government buildings are
one of the largest energy consumers, and due to the large number of inhabitants and more infrastructure than
other buildings, the use of mechanical ventilation systems is much higher. Therefore, this paper examines the
role of atrium as one of the strategies for reducing energy consumption in office buildings. The city of
Mashhad, as the cultural center of the Islamic world, needs much attention in the area of government buildings
in the field of energy consumption in the direction of growth and development. To achieve this goal, energy
modeling and simulation methods have been used in Grasshopper software and Ladybug and Honeybee plugins
for building energy calculations. The energy analysis of the building for the cold and semi-arid climate of Iran
and precisely the city of Mashhad has been done. Finally, the linear atrium pattern has been introduced as the
most optimal model and with 55% energy consumption reduced for use in intermediate level buildings of
Mashhad.

Keywords: "Atrium" "Office building” "Cold and semi-arid climate” "Reducing energy consumption™
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