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Cooling and Heating Performance of Ceiling Radiant Membrane Air Conditioning System with PAC
(Part17) Transient Status of Indoor Thermal Environment under Starting Time of Heating
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In the previous study, a cooling experiment was conducted, and the heating performance verification is necessary
for practical use. Therefore, the purpose of this study is to investigate the heating performance of this air conditioning
system in a full scale room and to develop an optimal method of using this system. In order to clarify the indoor thermal
environment under starting time of heating, the temperature and the concentration change were measured under several

conditions.
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Fig. 3 Experimental procedure



Table 1 The Characteristics of membrane

. Permability [cm3/cm2/s .
Kind of Membrane (Air flow ryaEe at 1 25Pa)] Materials
CaseMF Membrane and Fablic 140 Glass fiber, .
Nonwoven fabric
CaseMO Membrane Only 452 Glass fiber
CasePO PAC Only - -
Table 2 Set temperature in each case Table 3 Conditions of experiments
Preset Indoor Outer Chamber Temperature difference Condition
Temperature [°C] | Temperature [°C] | between PAC and OC [°C] Airflow Rate of PAC [m3/h] 1016+1002
Casel 28 8 20 Angle of supply [°] 60
Case2 22 8 14 Total Heat Generation [W] 0
Case3 22 14 8
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(d) Case MF with axial fan (Membrane and Fabric)

Indoor (average FL+100~3000mm)
Outer Chamber

== Qutdoor

Attic (average above membrane)
Supply Air

Outer Space
Return Air ===-Preset Temperature

Fig. 4 Change of temperature (Case 1)
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Fig. 5 Vertical distribution of temperature (Case 1)
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(2) Steady state
Fig. 7 CO, concentration change (Case 1)
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