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ABSTRACT: Despite the fact that UFAD(Under Floor Air Distribution) systems have many
benefits and are being applied in the field in increasing numbers, there is a strong need for
an improved fundamental understanding of several key performance features of these systems.
This study numerically investigates the effect of supplied air temperature and supplied flow
rate on the performance of UFAD, especially focused on thermal comfort. Also this study has
compared UFAD with conventional overhead air distribution system. In contrast to the well-
mixed room air conditions of the conventional overheat system, UFAD system produces an
overall floor-to-ceiling airflow pattern that takes advantage of the natural buoyancy produced
by heat sources in the occupied zone and more efficiently removes heat loads and contami-
nants from the space. Thermal comfort parameters were evaluated by CFD approach and then
PMV was computed to detect the occupants’ thermal sensation. Results show that radiative
mean temperature plays crucial role on the evaluating PMV. Until now, the radiative temper-
ature has been the missing link between CFD and thermal comfort, but the present study
paves the way for overcoming this weakness.

Key words: UFAD(ulE& %A 2 8), Radiative Mean Temperature(® & & Al2%), Thermal
Comfort(8 & & 4), Stratification(A Z)
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Fig. 1 Schematics of simulation model.
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Fig. 2 Effect of supply air velocity on the
thermal stratification.
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Fig. 3 Comparison of the vertical averaged air
temperature of. UFAC and OH system.
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Fig. 4 Comparison of the vertical averaged air
velocity of UFAC and OH system.

a9 S BT F/ILE Bk e B
wolch EF HFF2YAL gd AAAA F
ez FYF LELZEE RYd ue wigE
z244e M2 b 25 99 AFE RolH
ol e Fagael SRHdd Wi 88 F
A5& AAHET Fig. 5h)elA BoFKo] H7
EARE RS U5 2RAE FAY F fE

FFolm olgld o] FE J|E AT FE I}
A e F/EEE AMES PMV H7be €94 4
HAg A9 g dIA7NA 2 Aot wAHY 3
o 32004 AHECH ulg2zrAAdg AL

BHQ ato)E YA @d FF PMVIE 054
2 P43 473 AU S & 5 U=,
71 eE7F ARz B& HFFTEAAHYY
$ 93 #Hd PMVZE 0772 o7k Bl 999
AE & ¢ At BFH FFITEAN2RY A
4 -05<PMV <+059 #H3 AL gaiMe=
Bt @2 F7&E2 FTFAFoIot dl7]d wigt
FERANzEED F719 WX &u7 UA =
Rolrh, ol =9olA, mEHd HHZAA
etz Aol AFFTR ARG ¢35 Ao

SRS

ox. of

32 EXAHMO DX FA2EZL

of st

t=1

P BALeEs A4AHY Ax PMVel )



716 AAE - 87 - FEA

(b) difference between air temperature and
radiative mean temperature

(c) PMV
Fig. 5 Comparison of UFAD and OH systems.

Fig. 6 Effect of radiative mean temperature on
PMV using (a) radiative mean temper-
ature and (b) air temperature.
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