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Hybrid schematic and photographs
diagram of the main components of the
solar cooling system: (1) collectors’ field
(2) hot water storage tank (3)
adsorption chiller (4) cold water storage
tank (5) cooling tower(s) (6) six-variable
speed pumps (7) cooling load- fan coils
and (8) intermediate heat exchanger.



Solar Thermal Cooling System Performance 

screen shot from the data logger for driving hot water temperature inlet and outlet from 
the chiller (HT), chiller cooling water temperature inlet and outlet from the chiller (MT) and 
chilled water temperature outlet and inlet to the chiller and (c) screen shot from the data 
logger for the chiller driving thermal power, chilling power and heat rejected power (CW 
power)



vs.

Solar thermal driven cooling system
Off-grid Photovoltaic driven DC air-
conditioning system

Conventional AC 
driven grid connected 
air-conditioning 
system 

Analysis between three residential scale A/C  in hot arid areas cooling 
capacity 8 kW and 18 hours daily operation in the cooling session.



The results clearly indicate that: compared with conventional vapor AC driven air-conditioning system,
• The solar thermal driven cooling system has an energy consumption of 10.94%, with TEWI of 9.96% 

and cost per kW cooling higher by 295.96%. 
• While, the off grid PV driven DC air conditioning system has an energy consumption of 0%, with 

TEWI of 0.648% and cost per kW cooling less by 54.88%. 

System type Grid required Energy 
Consumption in 
MWh

TEWI, 
equivalent 
Tons CO2

Cost per kW 
cooling in US$

Solar Thermal Cooling 
System

79.5 45.6 8,790

Off-Grid PV Driven DC Air 
Conditioning System

0 2.7 1,630

Conventional Air 
Conditioning System

757.7 416.7 2,970

Main finding



Solar assisted                                       vapor compression  cooling systems
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Energy Saving

According to the 2017 kWh price  of 0. 62LE
Thus, for 1 years of operations the save 2,300 LE and payback period is 3.35 Years



Ground water



Under Ground Earth Heating and Cooling



Experiment Setup 



Results
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Performance of an underground earth cooling system using air as heat transfer medium 





Conclusions and gained experiences 
However, among many others gained experiences the following are the main points  to be considered:

• As the heat rejection from the all system has the higher impact the performance parameters of the 
chiller in hot arid area,  therefore, the re-cooling sub-system should be based on other alternative 
heat sink recourses techniques than the ambient air whenever is applicable.

• Underground earth cooling system is a good alternative heat sink recourses techniques than the 
ambient air whenever is applicable

• Many installed underground earth cooling and heating systems used for schools and 
other building in EU.  Therefore, a joint project need to established and funded for 
prototyping performance, coast, environmental benefits for long run. 



Thank you





As researchers or practitioners what are the possible interactions/collaboration with practitioners resp. researchers to 
improve/upscale your activities 



What are the potential aspects of the research that can be transformed into practice?
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