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Providing heating and cooling loads using of various
hybrid systems with Earth-to-Air Heat Exchanger
(EAHE)

Abstract: Due to growth of the population, the global energy demand has increased
drastically. Therefore, the desire to use renewable energy sources has also increased. One
of the ways to reduce energy consumption is to use shallow geothermal energy. In the hot
seasons of the year, the inlet air of the building can be cooled/pre-cooled by passing the
warm ambient air through the tubes, tunnels or channels buried deep in the soil, where the
soil temperature is lower than the ambient air, and in the cold seasons, it can be
heated/preheated. This system in many cases does not respond to the cooling and heating
load of the building, therefore, this system can be used in combination with other thermal
systems. The latest researches and developments on the hybrid systems of earth-to-air heat
exchanger (EAHE) with air handling unit, air geothermal heat pump, heat recovery,
evaporative cooling system, wind tower, dome roof, desiccant cooling system, solar
chimney photovoltaic/thermal photovoltaic systems, solar air heating and phase change
materials have been investigated. Studying the results shows that using these hybrid
systems can significantly increase the overall thermal efficiency of the system compared
to using the EAHE in a single mode.

Keywords: Earth-to-Air Heat Exchanger (EAHE), Hybrid systems,
Preheating/Precooling of air, Energy consumption, Geothermal energy
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® Dehumidification
& Air Source Heat Pump (ASHP)
7 Evaporator

! Shallow Geothermal System (SGS)

2 Earth-to-Air Heat Exchanger (EAHE)
3 Passive and Active systems

4 Air Handling Unit (AHU)
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! Heat Recovery Unit (HRU)
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2 Desiccant Cooling System (DCS)
3 Regeneration Air Stream

3 Bypass valve

4 Evaporation Cooling systems (ECS)

! Direct/Indirect Evaporation Cooling (DEC/IDEC)
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