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Relationship between Absolute Humidity of OQutside Air and
System Operation Mode in Desiccant Air Conditioning System

Toshitsugu ISHIKAWA, Ippei HUJIISAWA, Tatsuya SAKODA, Noriyuki HAYASHI

Abstract

Co-generation system has become an effective method to solve the global warming and energy problem.The
system can achieve high efficiency both by using electric generation and by exhaust heat recovery. On the other hand,
the development of the environmental improvement technology in a greenhouse is demanded agricultural sector. It is
thought that a desiccant air conditioning system can solve these problems. In this paper, experiments aimed at
establishing system operation methods according to absolute humidity of outside air were conducted.

Firstly, the experiment was conducted with air volume of both blowers on dehumidification side and
regeneration side set to 640 m/h. As the result, it was confirmed that temperature and relative humidity inside the
greenhouse could be controlled to target ranges of inside the greenhouse when absolute humidity of outside air is less
than 17 g/kg.

Secondly, the experiment was conducted when absolute humidity of outside air was very high.In this case,
air volume of both blowers on dehumidification side and regeneration side were set to two different conditions. First
condition of the blowers is 640 m3/h and another one is 740 m3/h. At the result, it was confirmed that setting the air
volume of the blowers to 740 m*/h is better when absolute humidity of outside air is high.
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AH[g/kg] | Temp.[’C] | RH[%] | AH[g/kg]
Experiment-1 13.6 23.5 94.2 17.9
Experiment-2 15.1 20.8 94.8 15.6
Experiment-3 16.7 244 92.3 17.8
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Blowers Air Volume[m?®/h] 640

DW. Face Velocity[m/s] 2.52

SHE Rotational Speed[rph] 36.0
Hot Water Temperature[ C] 40.0(£2)
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OA Inside the Greenhouse
AH[g/kg] | Temp.[C] | RH[%] | AH[g/kg]
Experiment-1 13.6 235 76.8 14.0
Experiment-2 15.1 212 72.4 11.4
Experiment-3 16.7 24.0 78.9 15.2
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