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Air Flow and Heat Transfer Analysis of Personal Environment Module System
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ABSTRACT: Room air flow and temperature distribution was numerically investigated where
a PAC (personal air conditioning) system was installed. The calculated results were compared
with those from experiments. The effects of the important operation parameters such as the
air flow rate, velocity, and temperature at the diffuser on the thermal performance of the
system were studied. The possibility of energy saving using the PAC system was verified
from the results. It was shown that the warm air from the diffuser could not spread over the
whole task area if the inlet temperature was too high.

Key words: Personal environmental module(Z}® 37 4 o8 Al), Under floor air conditioning
system{¥t 5% & FFA2H), Personal air conditioning system({7]'@FZA] 2,
Task area(Z 9 9), Ambient area{F$49)
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Fig. 1 The calculation domain.
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Fig. 2 Dimensions of the indoor area.
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Table 1 Values of the constants in the bk—¢
model

C.u Cls C25 C3£ ) G
0.0 144 1.92 0.8 1.0 1.3

Table 2 Boundary conditions

Position Condition
Velocity Temperature
Wall u, v, w=0 adiabatic
Temperature
PAC Velocity
diffuser |Case B,C,D Case B 2601
inlet | 0Od4m/s | CaseC 280¢C
Case D 30.0TC
Velacity | Temperature (Left/Right}
Case A Case A
0.125m/s 26.0/26.0TC
bottom -
diffuser Temperature (Left/Right)
: Velocity
let 1/24.
inle Case B.G.D Case B | 24.1/242T
00625 m/s | Case C | 241/241T
Case D 24.3/2417T
Qutlet Pressure p= p.im
COutdoor l Temperature 0C
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(a) Case A (xz plane)
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Fig. 3 Velocity vectors for different operating conditions {xz plane at y=1.8m, xy plane at z=1.1m).
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Fig. 4 Comparisons of the experimental and calculated temperatures {The calculated temperatures
are in parentheses. The xz and xy planes are located at y=18m and at z=1.1 m, respec-
tively).
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Fig. 5 Temperature distributions for different operating conditions (The xz and xy planes are
located at y=18m and at z=1.1 m, respectively).
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Fig. 6 Temperature distributions for different diffuser sizes and velocities at the same PAC diffuser
flow rate (The velacity and diffuser size of Case E are 0.8m/s, 125%X20cm, and the velocity
and diffuser size of Case F are 02m/s, 50x20cm. The xz and xy planes are located at y=

1.8m and at z=1.1 m, respectively).
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Fig. 7 Temperature distributions for different diffuser sizes and inflow rates at the same PAC
diffuser inlet velocity (The diffuser size of Case G is (.L125X0.2m, and that of Case H is 0.5
X0.2cm, The xz and xv planes are located at y=1.8m and at z=1.1 m. respectively).
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