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Evaluation of Indoor Air Environment by Changing Diffuser Location and
Air Temperature with Under Floor Air Conditioning System
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Department of Building Services, Dongeui University, Busan 614-714, Korea
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ABSTRACT: The thermal comfort of occupants is directly related to several environmental

factors such as velocity of air flow, turbulence intensity and temperature distribution of indoor

air. The purpose of this study is to evaluate the indoor air flow and temperature distribution
in office area using under—floor air-conditioning system (UFAC System) based on the results
from physical measurements and to perform a Computer Fluid Dynamics (CFD) under the same
condition of inlet and outlet as field measurement. The results from the CFD simulation are
similar to those from the field measurement. The results show that UFAC system is provide

proper indoor condition for occupants.

Key words: Under floor air condition(R}9 3 %), Personal air conditioning(7]® &%), Evalua-
tion indoor air environment(dW ¥ 7187 7)), Under floor diffuser(v}=3 3 1)
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Table 1 Temperature of each wall

Section Heat coef2f icjent Temperature
(Kcal/m"hC)
Ext. wall east * south, and north window side 29 334 Out door temp. (measuring)
east * south, and north wall side 0.3 334
Int. wall west side wall 0.8 26 Adjacent room temp.
Ceiling, floor 0.8 26 Adjacent room temp.
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Table 2 Case 1 size interpret condition

Size (m) 13X13%x24H
Supply temp. (C) 18
Velocity (m/s) 0.3
Person 20

Table 3 Installation condition

Division Position | Size (m) [Each (EA)
Diffuser (FTU) | Perimeter | 0.4X0.6 11
Return grille | Interior | 0.2X1.0 6
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[1: Diffuser, <=: Return grille, O: Measuring point

Fig. 1 Case 1 plan view.
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Fig. 2 Air flow analysis of X direction.

Fig. 3 Temperature analysis of X direction.
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Fig. 4 Air flow analysis of Y direction.

Fig. 5 Temperature analysis of Y direction.
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Fig. 6 Temperature analysis of Y direction.
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Fig. 7 Temperature analysis of vertical direc-
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2.3 Case 2
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Fig. 8 Case 2 plan view.

Table 4 Case 2 size interpret condition

Size (m) 13x13%X24H
Supply temp. (T) 20
Velocity (m/s) 03
Person 20

Table 5 Position condition of the diffuser and
return grill

Division Position | Size (m) | Each (EA)
Diffuser (FTU) | Perimeter | 0.4X 0.6 11
Return grille 02x1.0 6

Interior
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Fig. 9 Air flow distribution of X direction.

Fig. 10 Temperature distribution of X direction.
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Fig. 11 Air flow distribution of Y direction.

Fig. 12 Air flow distribution of Y direction.
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Fig. 13 Air flow distribution of vertical direc-
tion.
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Table 6 Temperature and velocity at measur-

ing point
Division
Measure Case 1 ' Case 2 :
POt Temp. | oty | TP | vlocity
(m/s) (m/s)

248 0.08 26.0 0.10
25.2 0.01 25,6 0.13
249 0.08 254 0.12
255 0.12 26.4 0.14
25.8 0.10 26.1 0.10
24.9 0.11 259 0.13
Average 25.2 0.10 259 0.12
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Fig. 14 Temperature distribution of vertical di-
rection.
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Fig. 15 Temperature and airflow distribution of
interpret position.
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Fig. 16 Each case of vertical temperature dis-
tribution.



