WS ETILEHARAATECFD ETILIZE S
WETERERABEOENDRRE L BEEDORBEEDHTE

Evaluation of indoor thermal environment and the degree of comfort of radiant cooling system

using radiation-coupled CFD
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Radiant cooling ceiling systems have been proven to potentially provide an improved thermal comfort environment. In

this paper, two different CFD simulations were conducted: one had a radiant cooling system and the other didn’t have it.

The results of CFD simulation with the radiant cooling system was generally consistent with existing experimental data.

The indoor thermal environments were evaluated from the viewpoints of both thermal comfort and energy consumption by

comparing the two CFD simulations. The results showed that the radiant cooling system could decrease Mean Radiant

Temperature (MRT) and had the potential to reduce energy consumption.
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Fig. 1 The shape of the room and grid setting
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Fig.3  Comparison of vertical air temperature distribution
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Fig.4 Comparison of vertical wind speed distribution
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Table.1 Surface temperature and MRT

Surface(Area) radiant ~ no-radiant

Surface Floor (9.61m?) 23.6 274

temperature Northwall (7.75m?) 23.6 28.6

(‘) Southwall (7.75m?) 23.6 285

Eastwall (7.75n7) 236 284

Westwall (7.75m?) 23.6 285

Ceilig (9.61m?) 177 279

MRT (C) 225 280

Table.2 Removed heat by cooling system

radiant no-radiant

Removed heat by Radiation 297.1 -

cooling ceiling (W) Convection 50.9 -
Removed heat by

supply air (W) 79.2 619.0

Total (W) 4272 619.0

3. fiEim

MERHENOTVARIRZHE L T 55T, B4
A AT DL & IR 2 B LR, LR 2
LRENT,
® RESZEI T AT LAl R & IR I TIT =N
DIERESAILED L HE—THY, SESTHDOX
ROEBIZE AL RO,

®  UNZERT AT LT, TERORRAZEN & #
BEHHREE A T 52058038 %,

® IS AT AMERRFDIZ DAY, WEIC L DER
EEEDV N,

VUEDZ LnG, REZEFNIAINZ CTHRE 22 2 i+
LT, K UAERAITHNERENIRBEREEMS DD
Sahd D,

A%OFEE LT, RO NHOWEE S8
HENGD D, Fiz, MRT 122 REMERIE C oz
ZATH 2 LT, BREFROPEMEA EERICRHET 5 2 &
NTE D,

2 & XM
1) Catalina T, VirgoneJ, Kuznik F: Evaluation of thermal comfort
using combined CFD and experimentation study in a test room
equipped with a cooling ceiling, Building and Environment, Vol

44, No8, pp.1740-1750, 2009
2) Chiang W-H, Wang C-Y, Huang J-S: Evaluation of cooling ceiling

and mechanical ventilation systems on thermal comfort using CFD

study in an office for subtropical region,

Environment, Vol 48, pp.113-127, 2012
3) ASHRAE. ASHRAE fundamentals handoook. American Society of
Heating Refrigerating and Air-Conditioning Engineers. Inc.; 2009.

Building and



