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a b s t r a c t 
Although membrane distillation (MD) holds promise as an emerging desalination technology, rel-
atively few studies were carried out to analyze energy efficiency of MD modules. Accordingly, this 
study intended to establish an energy balance for a 1 m2 hollow fiber MD module. Experiments were 
carried out under a semi-pilot direct contact MD equipment. The feed and distillate temperatures 
were adjusted from 50°C to 60°C and from 25°C to 35°C, respectively. The feed and distillate flow rates 
ranged from 0.6 to 1.2 m3/h. A performance ratio was evaluated from a thermal energy balance in each 
operation condition. Results showed that the feed flow rate and temperature difference greatly affect 
water flux (productivity) and performance ratio (energy efficiency). The conductive heat loss through 
the membrane was found to be substantial, which decreased with a reduction in the temperature dif-
ference. The performance ratio was proportional to the single pass water recovery of the MD module, 
suggesting that the sufficient feed flow rate is required for efficient operation of MD. 
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