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Cooling and Heating Performance of Ceiling Radiant Membrane Air Conditioning System
with PAC
(Part16) Effect of the Perimeter Zone Heat Load on Steady-State Indoor Thermal

Environment under Heating Condition
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The authors propose a new air conditioning system combining PAC and membrane ceiling. In the previous study, the air

flow rate through membrane was small. Therefore, in this study, the heating performance verification experiments were

conducted in an experimental room where the membrane with low flow resistance are installed to increase the air flow rate

through membrane. We obtained the

knowledge about steady-state indoor thermal environment under heating condition.
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Table 1 The Characteristics of membrane

Permability
Kind of [cm3/cm2/s] .
Materials
Membrane (Air Flow rate ateri
at 125Pa)
CasePO PAC Only - -
CaseMO | Membrane Only 452 Glass fiber
CaseMF Membrar.le and 140 Glass fiber, '
Fablic Nonwoven fabric

Table 2 Set temperature in each case

Preset Indoor | Outer Chamber | Temperature difference
Temperature | Temperature between PAC and
[°C] [°C] Outer Chamber[°C]
Casel 28 8 20
Case2 22 8 14
Case3 22 14 8

Table 3 Conditions of experiments

Condition
Airflow Rate of PAC [m3/h] 1016+1002
Angle of supply [°] 60
Total Heat Generation [W] 0
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(a) Case PO-1
Temperature[°C]
f Height P
At Standard
[mm] | MAX | MIN o
(MAX-MIN) | Deviation
‘ 3200 | 27.7 | 256] 2.1 0.65
l ‘ 3140 | 323275 48 1.42
3000 | 319 | 275 43 1.34
/ 2400 | 31.2 | 28.0 3.2 0.99
1700 | 30.8 | 28.0 2.9 0.89
I‘ 1100 | 31.3 | 27.8 35 1.04
A 100 | 30.2|27.8 2.4 0.74
15 18 21 24 27 30 0 |272]2638 0.4 0.11
Temperature[°C]
(c) Case MF (b) Case MO-1
Temperature[°C]
Height P
At Standard
[mm] | MAX | MIN o
(MAX-MIN) | Deviation
3290 [ 315 [ 26.6 5.0 157
3140 | 31.2 | 26.6 4.6 1.46
3000 | 32.1 [ 273 4.8 1.47
| o 2400 | 29.9 | 27.3 2.6 0.82
1700 | 27.4 | 26.6 0.8 0.19
1100 | 25.9 | 253 05 0.17
100 | 236235 0.1 0.03
/ 0 |233]232 0.1 0.02
% (c) Case MF-1
Temperature[°C]
Height
At Standard
[mm] | MAX | MIN o
(MAX-MIN) | Deviation
3290 | 35.6 | 26.4 9.2 2.79
3140 | 29.6 | 24.8 4.8 1.49
i 3000 | 24.4 | 235 0.9 0.30
0 2400 | 22.3 | 22.0 0.3 0.10
15 18 21 24 27 30 1700 | 21.4 | 21.2 0.2 0.07
Temperature[°C] 1100 | 21.0 | 20.8 0.2 0.06
(¢) Case MF-1 100 | 20.3]20.2 0.2 0.06
0 |206]205 0.2 0.05
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