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Thermal Comfort and Air Flow Patterns for Indoor Unit Positions and

Ventilation Rates in Cooling Operation
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ABSTRACT: This study analyze indoor thermal comfort properties such as PMV, PPD and
fluid variables when the cooling loads are light, occupant and ventilation. There are 6 cases

to study for the indoor unit installation conditions and ventilation rates. Numerical method is

used to study the indoor environmental properties and experimental study is adapted to an-

alyze reaching time by variable cooling load conditions.

Key words: PMV(Predicted Mean Vote), PPD(Predicted Percentage Dissatisfied), EDT(Effective
Draft Temperature), Ventilation(€7]), Reaching time(=2 A7)
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2.1 PMV(Predicted Mean Vote) & PPD
(Predicted Percentage Dissatisfied)(s’ 510
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Table 1 Fresh air requirements

Nation Vsetr;trll?at;(én Application | Ventilation rate
Shop 75( £ pm - m)
Classroom 168( 2 pm - m’)
ASHRAE | Conference 300 £ pm - )
Uus Standard room
62-1989 | Office space| 42(£pm - m2)
15(£pm - m)

Residence
450( 4 pm - person)

Living room

of residence 493( £ pm - person)

Japan | HASS102

Office space| 84(#pm - m)
Conference 958( ¢ pm - mD)
room
Europe EU Auditorium | 660(£pm - m°)
Restaurant 192( ¢ pm - mZ)
Classroom 258( 4 pm - m)
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Table 2 Governing equations

.. . 17}
Continuity equation : g(pui): 0
1
Momentum equation :
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Table 3 Boundary conditions

Supply air
AC type 6 m'/h 15m'/h 34.2 m'/h
(100 £ pm) | (250 £ pm) | (570 £ pm)
Ceiling type case 1 case 2 case 3
Wall mount case 4 case 5 case 6
type
Discharge : 16 C
Ventilation : 35 C
Temperature Indoor : 25 C(Target)
Initial condition : 35 C
Discharge 45°
angle
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Table 4 Comparison of reaching time to the
setting temperature for wall mount
type A/C

Reaching time to the setting
Supply temperature (min)
a(lrg ;f)lr(r)l\;V Predicted value Measured
KAITEC | Analysis value
100 12.73 12.81 15.16
250 13.12 13.24 18.66
570 14.03 15.01 21.83
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Fig. 3 Reaching time to the setting
temperature.
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Fig. 6 PMV contour of x-y plane at z = 2.5m (12min).
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Fig. 8 PPD level of occupants at breathing position (y = 1.2m).
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Fig. 11 Thermal comfort level of occupants at ankle position (v = 0.4m).
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