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Study on a Ventilation- Radiator combined Radiant Cooling and
Heating System for Residential Use
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Abstract

We proposed a concept of a radiant cooling and heating system that is composed of a heat pump,
radiators made of plastic pipes, a ventilation system with an air-liquid heat exchanger.

First of all, we developed the air-liquid heat exchanger for air dehumidification and preheat of
houses. In cooling mode, the rooms can be dehumidified. In warming mode, the suitable temperature
of blowing air from the exchanger can be maintained. These results show the exchanger works well
for residential use. Next, we studied on the optimization of the vertical air blowing of the ventilation
system above the radiators. The optimum value of the air volume was found. The method contributes
to improvement of the indoor thermal environment.Finally, we proposed a system control of the
radiant cooling and heating system.In summer, first of all, humidity of the room is detected for the
control of the electromagnetic valve of the exchanger. Next, the heat pump is controlled by on-off
operation for the change of the sensible heat load. In winter, we don't have to use the exchanger
because the heat release of the radiators are enough for the sensible heat load. When the sensible heat
load is larger because of the lower temperature of outside, we can preheat the ventilation air by using
the exchanger.

KEY-WORDS : Radiant cooling and heating system, Radiator made of plastic pipes, Air-liquid heat
exchanger, Vertical air blowing
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