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Fig. 3. Multi-effect distillation facility: 1-—deaerator;
2—heat exchanger; 3—condenser; 4—to the vacuum
system; 5>—demister.
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Fig. 1. Schematic sketch of desalination system. 1. solar air collector: 2. blower: 3. alveolate humidifier: 4. sprinkler:
5. 18. commutator: 6. cooling water inlet of pre-condenser: 7. cooling water outlet of pre-condenser: 8. outlet of seawater:
O. pre-condenser: 10. evaporative condenser: 11. drainer: 12, 13_ freshwater box: 14. compressor: 15_ throttle: 16. air
condenser: 17. aerofoil fan.
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Abstract

Drinking water has become a critical issue everywhere in the world, specially,
in hot and dry areas such as the Middle East. Producing drinking water from
sea requires significant amount of energy, reducing energy consumption or
using other cycles’ waste heat, can be a key factor. This paper focuses on the
building and simulation of a new desalination system based on
humidification-dehumidification method. The invention of this system is the
direct connection between air flow, water and heat exchangers in both
humidifier and dehumidifier. In this device the heat is delivered directly and
extracted between heat exchangers and cycling air.

This system combines a compression refrigeration cycle and humidification-
dehumidification (HDH) desalination. HDH desalination systems can be
driven by low grade and renewable energy resources. Compression
refrigeration system and desalination was analyzed by EES software. This
paper investigated the effect of different parameters such as, inlet salt water
temperature, salt water mass flow and air flow on fresh water production.
The graphs indicate that the ultimate production rate of this device is about
1 liter per hour. Moreover results show that the GOR of this system and

the specific energy consumption are 0.9 and 1.1 kwh/L respectively.
Keywords (5 to 7 keywords): Desalination, humidification-dehumidification, HDH,
HD-RC
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