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Air Distribution Performance According to the Gap Opening of
a Temperature Controlled Diffuser
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ABSTRACT: This study has been conducted in order to develop a temperature—controiled
round pan diffuser with variable-openings. Flow visualization was performed to investigate
the airflow patterns according to gap openings. The velocity profiles were measured using an
omni-directional anemometer for two cases, i.e. a horizontal and a vwertical discharge condi-
tions. Numerical simulation also confirms there is a narrow range of gap openings where a
horizontal discharge shifts to a vertical discharge. The air distribution performance index in-
creases abruptly when the air discharge shifts from vertical to horizontal direction.

Key words: Air distribution performance index(ADPI, 7| #X A5 ), Effective draft tem-
perature(EDT, #+& = ZE %) Diffuser(t]F4), Opening(13)
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Fig. 1 Overall schematic diagram of the ex-
perimental setup.
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Table 1 Experimental conditions

Flow rate 6585 CMH
. . Case I 49.2 mm
Diffuser opening
Case II 39.4 mm

o4EL voly, tFA 9 E(neck) X &2 240 mm
ojtt,

HeEE B3 TFHE FTrle VHE 4d3
8t7] 93l A F7(straightener)7t Ax8 Edd
(plenum)& Ay UFAE B3 F71H=EF 33
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Fig. 2 Cross-section of the round pan diffuser
used for the present study.
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Fig. 3 Numerical grid.

Table 2 Numerical simulation conditions

Flow rate 658.5 CMH
Supply air temperature 16T
Side wall condition Heat flux 25 W/m”
Case | 49.2 mm
Diffi i
HHiuser opening Case I 39.4mm
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Fig. 4 K-value with respect to diffuser open-
ing.
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Fig. 5 Flow visualization results showing horizontal and vertical discharges.



184 @3ty - AR
x=0.2m x=04m x=06m x=1m
3 -~
- td k) ’
29 é' f
EZS b
527 2
L3
::26 + Experiment
—CFD
25% 1 : 1 ' 1 1 ) "
0 2 4 60 2 4 60 2 4 60 2 4 6
) Velocity [m/s]
Fig. 6 Velocity profiles for Case I.
10‘
0
E
27
5]
oS
>

0.1

® Experiment
—CFD

0.5

1.0

Distance [m]

1.5 2.0

Fig. 7 Maximum velocity with respect to dis-
tance from a diffuser for horizontal dis-

V [m/s]
a W o

2.8

Height {m]
»~
o

g
)

1.2

0.8

Distance [m]

charge.
Experiment CFD
AT TN T
(3 «
L : ‘ . f-
- y-284m *2 L y=2.84m
0250.5 1m's 10.5025ms
0.6 0.4 0.2 0 0.2 0.4 .0.6

Fig. 8 Velocity profiles for Case II.
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