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Direct Cooling System in Building Using Borehole Heat Exchanger in Several
Cities of Iran with Cold Climates

Asgar Minaei, Mehdi Maerefat™

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-111, Tehran, Iran, maerefat@modares.ac.ir

ABSTRACT

The direct utilization of the borehole as a heat sink of the building in several cities with cold climates is studied in the present article. Cities of
Ardebil, Tabriz, Urmia, Zanjan, Shahr-e-Kord and Hamadan is considered for investigation. Both residential and office buildings are investigated.
The water circulates through the U- shaped tubes in borehole and cools down. Then, the cooled water lowers down the air temperature entering to
building in a fan coil. The borehole heat exchanger and fan coil is simulated in Matlab software and the building is simulated in the Energy Plus
software. Using MIE+ GUI code, Matlab software is coupled to the Energy Plus software. The potential of the ground sink direct cooling in
residential and office sample buildings is investigated for aforementioned cities. The results show that for all envisaged cities, by utilization of ground
sink direct cooling system with borehole heat exchanger, the thermal comfort is satisfied in almost all of the cooling hours in both residential and
office building.

Keywords: Borehole heat exchanger, Ground sink direct cooling system, Iranian cold cities
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Fig.1 Schematic diagram of ground sink direct cooling system.
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