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Background - Fresh water resources are very scant in Middle East and North Africa (MENA) region and 

people depend mostly upon the bottled water for drinking purpose. The bottling process right from 

treatment to delivery is highly unsustainable and hence we focused on the issue of providing drinking 

water in a sustainable way through solar domestic hot water (SDHW) systems. The availability of high 

solar insolation and strict green building codes leads to increased installations of SDHW systems in the 

region. Even though the systems could be able to run with 95-100% solar fraction, general installations 

run only with 60 % and in summer, systems would not be operated due to stagnation temperature issues 

and hence backup heaters are used thus making the SDHW systems less efficient. Therefore this paper 

presents research to design a combination system and to investigate experimentally the feasibility of 

integrating Membrane Distillation (MD) based water purifier with solar thermal collectors for in-house 

pure drinking water production of 15-20l/day along with generation of enough hot water for an average 

family of four living in MENA region.  

Methods - MD systems could run with hot-side temperatures below 90ºC with partial pressure difference 

as driving force and also a hydrophobic membrane ensures high distillate quality regardless of changes in 

feed water quality. Many research studies proven that MD water purifiers are ideal for exploiting solar 

thermal energy. Therefore, we are using an air gap (AGMD) module with membrane surface area of 

0.195m
2
 to combine with a 500 l capacity thermal store charged with flat plate solar thermal collectors. 

For arid regions like MENA, the combined SDHW-MD system would be ideal for maximizing the solar 

fraction through production of pure water and also reduces backup heating requirement.  

Results/Lessons learned - Field experiments have been performed on municipal tap water as feed with 

conductivities of 1000 – 2000µS/cm, pure distillate is obtained with conductivities less than 10µS/cm. At 

a feed flow of 300l/hour, distillate is obtained at a rate of 1.5 – 2.5 l/hr with hot and cold side maintained 

between temperatures 60 – 80
O
C and 20 – 40

O
C respectively. In AGMD system, considerable amount of 

heat is lost on cold side and hence for a SDHW-MD system, recovering heat on cold side will reduce 

overall thermal energy demand. Around 25% of the DHW demand has been fulfilled through the recovery 

of heat on cold side of MD system. System simulations have been performed using PolySun to evaluate 

optimum solar thermal collector area required for the combined approach.   

Conclusions - A SDHW-MD system has been installed in UAE for experimental investigation and 

performance evaluation of combination approach. The effect of temperature changes in thermal storage 

tank on distillate production, the heat recovery issue on the cold side has been addressed with evaluation 

of optimum operating conditions for the combined system. Overall thermal performance of the system 

could be improved with an added option for potable distilled water production. Detailed experimental 

results would be presented in the full paper. 


