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Experimental Analysis of Thermal Comfort
of an Office Space for Different Supply
Locations during Cooling

Myoungho Kim, Joseph Kim, Youngil Kim
Thermal/Flow Control Research Center, Korea Institute of Science and Technology
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Fig. 1 Schematics of a thermal chamber
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Fig. 2 Internal loads and horizontal measurement
points
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Table 1 Experiment conditions

Air temperature (C) 26
Relative humidity (%) 50
4 people (W) 400 (100 each)
4 computers (W) 600 (150 each)
4 lamps (W) 320 (80 each)
Supply air temperature (C) 18
Supply air volume (m'/h) 460
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Table 2 Vertical measurement points

Vertical locations (mm)

100, 300, 600, 900, 1100,
1400, 1700, 2100

0, 100, 300, 600, 900, 1100,
1400, 1700, 2100, 2400
Globe 300, 600, 1100, 1400, 1700,
temperature 2100

Factors

Air velocity

Air temperature
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Fig. 4 Inlet and outlet water temperature

Table 3 Results of measurement

Air temperature (C) 19.46
Inlet water temperature (C) 35.97
Outlet water temperature (C) 34.40
Mass flow rate (kg/s) 0.2084
Specific heat of ethylene glycol 3683
(kJ/kg-K)

Overall heat transfer coefficient, 1.42
U; (W/m'K)

Overall heat transfer coefficient, 390
U; (W/m'K)

Water temperature, Ty (C) 29.3
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Table 4 Measurements of thermal factors

Air Air Globe
temperature| velocity |temperature
(C) (m/s) ()

Floor |Ceiling| Floor [Ceiling{ Floor |Ceiling|

Ave| 25.31| 26.15{ 0.06| 0.10] 26.31} 27.02
STD| 126] 059] 0.05| 0.05| 084} 0.0

Total

Occu-| Ave 24.86| 26.00] 0.07} 0.10] 26.12| 26.98
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Fig. 5 Vertical distribution of air temperature for
floor supply
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Fig. 12 Horizontal distribution of air velocity

Table 5 Comparison of PMV

Occupancy zone |Nearby occupants

Floor | Ceiling | Floor |} Ceiling
Ta (C) 24.86 26.00 | 2526 26.42

‘MRT (C) | 26.86 27.69 2793 28.78

PMV 0.53 0.76 0.73 0.88
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