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Study on partial air conditioning systems in large spaces
Verification of the effects of internal heat gain
and external disturbances on air conditioning zone formation

Abstract

The zone air-conditioning method can be applied when the work area is clearly defined. By limiting the area, zone
air conditioning can improve workers’ thermal comfort with lower energy consumption. In a previous study, we
confirmed the air-conditioning effectiveness of a zone air-conditioning system using a floor-mounted air curtain
generator under conditions with minimal internal heat generation and external disturbances.

This study presents the results of a field investigation for a zone air-conditioning system implemented in a factory
environment characterized by significant internal heat gains and external disturbances. Measurements were
conducted during both summer and winter seasons to evaluate the system’s performance under these challenging
conditions.
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Table 1 &HIZEH K OEHIB S — 5

Measurement item Unit Manufacturer Machine Range Accuracy

Dry-bulb temperature °C —25~70 +0.3
T&D RTR500BW
Relative humidity % c . —199~1760 +25
orporation
Dry-bulb temperature °C TR75A2 0~120 = (05+0.003 % t[K])
. . I Denshigiken 0.05~9.99, = (3[%] +0.05 [m/s]),
Air velocity m/s Corporation Va2l 10.0~40.0 + (3[%] +01 [m/s])
. HIOKI E.E. 300.00 W~ o
Power consumption w Corporation PW3360 09,0000 MW +0.3 [% rdg.]

Table2 ZEFt1=—v PROTT7H—F 2=y ML

Unit insgsggstrso[f—] cooﬁrilrgccozilp({aigi(t);n[iW] Airflow rate [m?/h]
Indoor unit 12 25 918
Outdoor unit 6 40.0 (45.0) -
Air Curtains unit 4 - 1880
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Table 3 255 RHHIEF 0 225 L

Air cu'rtain ON OFF
operation status

Air temperature [°C]

(Naturally ventilated area) 176 178
Air temperature [°C]

(Zone AC area) 218 221
MRT [°C] 20.8 215
Humidity ratio [g/kg (DA)] 3.3 36
Air velocity [m/s] 0.4 0.4

Table 4 BEZFERUPLAZFEIZHBIT 5225 COP

c g Winter Winter
ase WIMEL | (i Curtain on) | (Air Curtain off)

Number of AC units [ -] 12 12 12
Air volume [m®/h] 622.8 571.4 5714
AC t, (inlet) [°C] 314 181 188
AC t, (outlet) [°C] 20.3 354 373
AC HR (inlet) [g/kg] 14.0 31 32
AC HR (outlet) [g/kg] 130 34 36
Sensible heat quantity [kW] 2.3 32 35
Latent heat quantity [kW] 05 - -
Heat quantity
(Specification sheet) [kW] 25 28 28
Power consumption of _
the air curtain [kW] 10 10
Power consumption of
the AC unit [kW] 07 07 07
Power consumption of the
heat source unit [kW] 179 167 174
Power consumption of the
heat source unit 16.6 14.0 14.0
(Specification sheet) [kW]
Cop
(Operation) [ ] 19 2.3 24
Ccop
(Specification sheet) [—] 24 32 32
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