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Evaluation of energy conservation and IAQ improvement

effect of WSS desiccant air conditioning system
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(Toyohashi University of Technology)

Abstract :

The nuclear power station accident resulting from the Great East Japan Earthquake disaster has
resulted in a constrained electricity supply. However, in this Asian region there is high temperature
and high humidity and consequently dehumidification process requires a huge amount of energy.
This is the reason for the increasing energy consumption in the residential and commercial sectors.
Accordingly, a high efficiency air-conditioning system is needed to be developed. The desiccant
ventilation system is effective to reduce energy consumption for the dehumidification process. This
system is capable of dehumidifying without dew condensing unlike a conventional air-conditioning
system. Then we focused on Wakkanai Siliceous Shale (WSS) as a desiccant material to develop a
new desiccant ventilation system. This is low priced, high performance, new type of thing. The aim
of this study is to develop a desiccant ventilation unit using the WSS rotor which can be
regenerated with low-temperature by numerical calculation. The results of performance prediction
of the desiccant unit, indicate that it is possible to regenerate the WSS rotor at low-temperature
of between 35 - 45 C. In addition, we produced an actual measurement for the desiccant unit and
air-conditioning unit. This air-conditioning system was capable to reduce roughly 40 % of input

energy consumption.
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