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Abstract ; In order to improve the performance of fabricated radiant ceiling panel , the study
established a mathematical model of the fabricated radiant ceiling panel using air layer for

heat exchange.The flow field and temperature field of the air layer of the fabricated radiant
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ceiling panel were numerically simulated by computational fluid dynamics ( CFD )

technology and the influence of different air layer thickness on the thermal characteristics

of the radiant panel was analyzed.The simulation results show that the natural convection

was caused by the temperature difference in the air layer;through the radiation, convection

and heat conduction in the radiant panel,the surface temperature distribution of the radiant

panel was more uniform.Under the condition that the minimum surface temperature of the

radiant panel is higher than the indoor dew point temperature, the surface temperature of

panel increased and the cooling capacity decreased with the increase of air layer thickness

and inlet water temperature.Increasing or decreasing the thickness of the air layer and inlet

water temperature could reduce the uniformity of the temperature distribution on the surface

of the radiant panel.This paper has reference value for radiation capacity of the radiant

ceiling and related technology development.
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Fig.1 Three-dimensional model of fabricated

radiant cooling ceiling
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Fig.2 Cross-section of fabricated radiant cooling ceiling
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Fig.4 Effect of different air layer thickness on temperature of radiant panel
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Fig.8 Effect of inlet water temperature on

performance of the panel

5 PLRRESI BT

B S ) 2 A i A BV OO ) B A
Z— IO, 2 BRI A (8 BR m E R S
MR b A A% 1t 5 SR Al (v i A S b T A
[7), B DAy 4 S i 18 G A v et — T T A 4 R S Al
A IREE, 5 — SR A R AR 4 U
(5) ~=(7) , RIAT iy 2 A BREE 28045 248 S Ao A
[F O T LR e 1. - 9 25t T = IR AR fk
(‘% P BETRE AUST H 26 °C 3] 28 °C) FIE A8
fe(24 CH) 26 °C) W, FEM R BRI 14 CF,
FRST AL PRV RE T AR 1E.

M AUST =26 CHY, i 2 TR AY SN,
R RE T T B NIRRT 2 C (R RE K
e 9.2 W/m®. 24 %5 N BE T I (area-weighted
average temperature perature of uncontrolled surface
in room, AUST) M 26 CHEHN%| 28 CH}, AHZS
22 VL JRE ) S A A AT [) ) 28 P IR E T A S AR 1Y
S RE S 10.8 W/m”.

6 %

ST SR S SR AT PR S He 1 i A K
AR, e o A Al A R A 1 B o A, B2
CFD BB 7 1k | XA [A] 25 <02 I8 B FUAS [
PHACRLIEE T i S A 3% vl e IR E - 140 3 138 A3
REST R T i O E N SR, i AN
2 DAY RE TH] I PR R 2 DAYl o i SR A S B A4 BE
ISZIE A B AR 4518

1) 285 B A s JE N 23 AR AR AL, 4 1
TR SR I IR A X ST ST R A AR



55 32 55 6 ] W RAE IR S e TR 1 RE P S (AL 21

PR RE T .
75
—a— AUST=26'C T;=24°C
70 —e— AUST=26C T:=26'C

—A— AUST=28°C 7.724°C
—¥— AUST=28°C I'=26C

P re S/ W/
W
[
rrrrrrrrrror 1 T 71

N

ZRJZEE/mm
9 ARESEEENEHBRERARER
NESHHHSEES
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