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Evaluation of Indoor Thermal Comfort for Ceiling Type System
Air-Conditioner with Various Discharge Angles

Jin-Hyung Lee, You-Jae Kim®, Weon—-Seok Choi’, Sung-Kwan Park”, Baek Youn”,
Youn-Jea Kim'

ABSTRACT: Modern people spend most of time 'at:indoor . space, such as office or
classroom. Especially, occupants are exposed to the airtight indoor air gquality (IAQ) for a
long time. At present, many studies on the air—conditioning:systems are more focused on
the individual thermal comfort than the thermal efficiency due to increase of the concern of
health. There are several factors which are influenced thermal comfort, such as temperature,
humidity, convection and air movement, etc. Also, the individual factor, such as age, gender,
physical constitution and habit, should be considered. The 4-way cassette type air
conditioner is known to bring out better performance about thermal comfort than the
traditional one. This study is performed on the higher ceiling environment than the common
buildings or classrooms. Also, this study analyzed on the indoor thermal comfort by
diffusing direction of 4-way cassette air conditioner with various discharge angles, 45°, 50°,
55° and 60°. Using a commercial code, FLUENT, three-dimensional transient air thermal
flow fields are calculated with appropriate wall boundary conditions and standard k-¢
turbulence model. Results of velocity and temperature distributions are graphically depicted
with various discharge angles.

Key words: Discharge angle(E&2Z}%), Thermal comfort(832&4), 4-way cassette
A/C (4 way 38 A/C)
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Fig. 1 Schematic of the modeled
ventilation system.
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Fig. 2 The grid system.
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Table 1 Governing equations

Category Equations
ou;
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( 1 )
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Table 2 Boundary conditions

Category Input data
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Fig. 5 Velocity distributions with various discharge angles.
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Fig. 6 The cross—sectional velocity distributions with various discharge angles @ H=1.1 m.
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