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Effect of Radiative Mean Temperature on Thermal Comfort of Underfloor
Air Distribution System

Jae Dong Chung - Hiki Hong ‘Hoseon Yoo

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 design parameters on the
performance of UFAD, especially focused on thermal comfort. The design parameters
considered in this study include supplied air temperature, supplied flow rate, diffuser shape,
swirl, diffuser location, and floor—-to~floor height. Also this study has compared UFAD with
over head system, on the point of thermal comfort by evaluating PMV using radiative mean
temperature, which shows how inadequate the evaluation of thermal comfort can be when
radiation is neglected. Until now, the radiative temperature has been the missing link

between CFD and thermal comfort, but the present study paves the way for overcoming this
weakness.
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Fig. 1 Schematics and grid system
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Fig. 2 Comparison of the vertical averaged
air temperature of UFAC and OH
system
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Fig. 3 Comparison of the vertical averaged
air velocity of UFAC and OH system

B} 2§ 6.545 I/sm2 (F714% 1.8m/sel
DR M. AT wgHe dgz2 v}
Adatgor yuz He @ HyEnt 40CTE sha
oz 3We B 30CE 944 % 24&

o &

—lu:

2.3 g8

okl

7t

ASHRAE®?] Comfort standart 559 SO
7730%0) st ‘g I tolF Gl T
g Yehdie 7y e n ZYsta v
A ARt Az A A= FE Tl
o=z AHwglslr] gste] g xFEol AL
of Q. o] Fole HALE, G247
(Predicted Mean Vote, PMV) % dAtErl=g
(Predicted Percentage of Dissatisfied, PPD)
o] go] AlgET. 42497 PMV)2 diniz
9] Fangerol|l 2] AYHAT. o} AA 94
A AT AN dEy B A Ehe],
oF 1300 Y ML tidom AN dgoe=
HE QA7o] w7 2EE -394 + 37149
THAAR A3g 3o H 0ol Hol A
TE BATE %7}@‘:} , BE, FdEAR

N5 &ne e :@73‘1.4, 24} zhol gk djA}
#Z (metabolism)® Z2-& 7i4 AAE FH3g)
o, @A) gigh 2AHAQ Al 712351917

oft

s m O{N ml

A

[

_17_



(a) air temperature

(b) temperature difference between air and radiative mean temperatures

(c) PMV

Fig. 4 Comparison of UFAC and OH system: (a) air temperature, (b) temperature
difference between air and radiative mean temperatures and (¢) PMV
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Fig. 5 Effect of radiative mean temperature on PMV (a) using air temperature and (b)

radiative mean temperature
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