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Development of a Radiant Air-conditioning System
(5th Report: Performance Analysis of a prototype system in the artificial Environmental Chamber)

Takashi DOI, Toshihiko SAITO, Koichi KITAGAWA and Kazuhiro NARUSAKA
TOSHIBA Corp. Air-Conditioners & Appliances Engineering Laboratory, Japan

In recent years, housing performance concerning insulation and ventilation has been improved. A development of a
air-conditioning systems, which could create more comfortable thermal environment with a few energy consumption in the small
amount of air-conditioning load, became more important. 'We reported that a combined system, which is composed of a radiant
ceiling panel and a larger area of convective air flow outlet, was superior to a ceiling type of convective air-conditioning system and a
ceiling radiant panel system by using a numerical simulation in the previous report.

In this paper, we carried out experimental comparison of a prototype of combined system and a ceiling type of convective
air-conditioning system in the artificial environmental chamber(floor area of test room: 30m?). We operated each air-conditioning
system to keep the same level of SET*(Standard new Effective Temperature) inside the occupied zone in 6 outside air temperature
conditions (summer period 27, 30, 33°C, winter period 2, 7, 12°C).  The electric power input was evaluated by total amount of 4
hours operation. ' The following results were obtained. The combined system was confirmed to create more comfortable thermal
environment in the occupied zone than the convective air-conditioning system.  The uncomfortable zone caused by mainly draft was
seldom found in the combined system. Consumption electric power input of the combined system consumed less 16.4% in summer

period, 27.8% in winter period, 25.3% in a year, respectively.
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Fig.9 Electric Power versus SET* in Heating
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