
Abstract 

Advanced Solar-Powered Desiccant Air Evaporative Cooling System 
As an innovative tri-generation green process (Heating, Cooling, Ventilation and Hot water supply)
Sheikhbakloo, Reza1,
1Managing director, German Sustainable Green Technology – GSGT GmbH, Berlin, Germany
Keywords: air conditioning, solar energy, desiccant cooling, green process, Photovoltaic thermal (PV/T)
I. Abstract 
The wide-ranging use of air conditioning for cooling and heating in buildings represents a main part of the electricity consumption in the world with approximately 50% of the peak power load needs in summer. Using solar energy as the main green energy source for air conditioning systems can offset electric energy consumption and remove stress on the electricity network, reduce ozone layer destruction, greenhouse gas emissions and global warming and also health issues such as respiratory illnesses.

This paper will outline an “advanced solar-powered desiccant air evaporative cooling system as an innovative tri-generation green process (Heating, Cooling, Ventilation and Hot water supply)”. This article considers such a passive green process of air conditioning; an open loop desiccant passive system in which thermal energy runs its mechanism. It has the advantage of running on stored energy from solar energy as a “green energy” especially in lower CO2 emissions.
This research has developed a solar desiccant cooling system by using of Photovoltaic thermal (PV/T) technology to provide both electrical and thermal energy. A theoretical model of the tested prototype was developed in TRNSYS. It represents the highest thermal performance COP value (over 1) and lowest heat source operation temperature (around 50-60°C) by low temperature dehumidification approaches include isothermal dehumidification and internally cooled dehumidification.
This system can control the sensible and latent heat load separately with air and water as the main heat carrier medium and is a good alternative to compression cooling technology for air dehumidification and cooling application. It would be possible to reduce energy consumption up to 35% less energy consumption than a compression cooling system in a year.
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The schematic diagram of the proposed system
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