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Abstract — Reduced pressure evaporation applies the principle of lowering water’s boiling point by reducing the
pressure. It uses the relation between temperature and pressure to reduce energy consumption needed for elevating
temperature. As the result, the highest evaporation was observed at 80 °C and -40 cmHg applying saturated vapor
pressure depending on different seawater temperature. It was found that the higher concentration in the factor test
experiment depending on seawater concentration induced the higher evaporation. Also, in the factor test experi-
ment, the amount of evaporation increased as the pressure decreased. It is concluded that the most important factor
of evaporation was concentration, the second important factor was temperature, and the least important factor was
pressure. Through this experiment, optimized conditions of desalination with reduced pressure evaporation device
were verified.

Keywords: Deep Ocean Water(3l| % 5-57), Reduced Pressure Evaporation(7$t%-2), Saturated Vapor Pressure
(3E3}571%)), Boiling Point(32+7), Concentration(5- %
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Fig. 1. Plan of reduced pressure evaporation.
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Fig. 3. Saturated vapor pressure in accordance with temperature change.
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Fig. 4. The amount of fresh water according to changes in temperature
and concentration using saturated vapor pressure.
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75 Table 1. Thermal efficiency
Condition Heater Heater + Vacuum
i Z7)& 20°C 20°C
- RS %1,:_ 100 °C 80 °C
3]
3 \ o 10kg 10 kg
I — el Rez] 0.960 kcal/kg 0.959 kcal/kg
E ook 768.1 kcal 576.1 kcal
2 - 0.8933 kWh 0.6700 kWh
7 5] gek 3 kW 3 kW
g 3] E] 2 A 7F 0.8h 0.6 h
5 A 2 FgHxL gk 0 0.75 kW
AEH =T A=A 7 0 0.0167 h
& — Folgak 2.40 kWh 1.81 kWh
: 80°C, -30cmH | 70°C, -30cmH A& (Heating) 37.2% 37.0%
TIRemne T W77 g2 2kW 2kW
Fig. 6. The amount of fresh water as temperature changes. W7ty A% A 7} 05h 03h
Eolygek 1 kWh 0.6 kWh
A& (Cooling) 89.3% 111.7%
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Fig. 7. Time and fresh water acquired for example (at 80 °C).
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