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Abstract

In this study, a comprehensive review on sustainable solutions for energy saving in greenhouse systems using renewable
energies technologies is presented. Afterward the brief and concise assessment and identify of existing greenhouse
systems and in order to notable reductions of energy consumption in greenhouses, topics such as total energy
consumption; cost-effective, energy-efficient as well as environmentally friendly technologies are analyzed in detail. The
technologies considered within the scope of this research are mainly renewable and sustainable based solutions such as
photovoltaic (PV) modules, solar thermal collectors, hybrid PV/T collectors and systems, phase change material (PCM)
and underground based heat storage techniques and energy-efficient heat pumps. The findings from the research reveal
that up to 80% energy saving can be achieved through utiliztion of renewable energies technologies.
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°Flat plate solar thermal collectors
*Phase change material

“Linear and spot Fresnel lenses
*dual-axis solar trackers
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'Solar Thermal Collectors
'Solar Parabolic Troughs
Solar Towers

‘Solar Air Heaters
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(8) Fixing steel matrix
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'"Transient Systems Simulation
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°Earth-air heat exchangers

*Ground source heat pumps

YVertical ground source heat pump
*Horizontal ground source heat pump
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'Solar air heaters

"Solar water heaters

"backfilled

‘capillary buried heat exchanger
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"Heating, Ventilation and Air-Conditioning
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