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Experimental Study on Radiant Ceiling’s Heat Transfer Performance
Yu Guoqging Tao Qinlian
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract The heating and cooling capacity of two different radiant ceilings are tested. Testing results show that the cooling
performance of the radiant ceiling with parallel capillary coil is better than the series-connected coil type, when the temperature
difference between the room and the average temperature of the supply and return water is 8°C, the cooling capacity of the capillary
type radiant ceiling is 64.4W/m’, and the coil type is 55.0 W/m’. For the same radiant ceiling in the same temperature difference
between the room and the average temperature of the supply and return water, the difference between cooling and heating capacity is
no more than 10%. In addition, the radiant ceiling with parallel capillary tubes has less flow resistance than the series-connected coil
ceiling.
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Fig. 3 The schematic diagram of experimental testing system
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Tab.1 The heat transfer performance of the radiant ceiling

PRSP S = iR 72 C 2 4 6 8 10 12 14 16 18
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FRIPEAL A R fE A 1/ (W/m?) 13.5 273 41.1 55.0 68.9 82.8 96.8 - -
JEICE AN Bt/ (W/m?) 12.9 28.9 46.3 64.8 84.0 103.9 1244 1453  166.7
FRIDEAT B B it P/ (W/m?) 12.1 25.7 40.0 54.6 69.7 85.0 100.5 1163 1322

R I TR A 250k 22 °C T At B A it 26 4 8]
4ffi, 4T DL H AR S T o 7E A )
T, HEEDKEER R, K. aE,
B, W R P g, 5 T [EKE
TLRE £ AN ST 22 R R0 M ,=5.747 (t,,—1,) 'O H
4,=5.677 (t,-1) ", WALV, W LU RS
TOUAE A B 5 R ] 7P 343 B3 RN s 3 7 AR el 2k 1k K
E

HEIMAE22C, FEA R TAL T BRI

SR R TOUIR T 2 T~ 340 00 5 5 AR [ 7 S S8 B 11 O
ZUEISHTR .

ST LG, B 404 4w A 3R
T L HR BB A R ) i, X HH T BN 5 A 4w 5
TSN 7E42R, BE KR
h28°C~32°C, I 40 A R S 00 ) K T i
[ 0925.7°C~27.7°C, BIAELE N 533 30 16 X e [ Y
AN N A S = AR B . AL B4 45 2
AR SR TS T A 2 T 9L B R[] KV B4 3 A Aok



348 F14
2013428

B BRI RE AR FT 5T

Vol.34,No.1
February. 2013

T, HALEKEER R 48 .8°CIN, K HRLE A
IEFIPRAE3SCW, AT LE 2442 s /K B LA
Inpt .

140

&\ 120 B /
= /
2 100 y=5.747x1165 /
I
I 80
ﬁ 60
= y=5.677x1.089

40 ,
= AL TR ) T
m 20 = B RS T

o’
0 4 8 12 16 20

PERDR B 5 = 22/ °C
B4 =iR22°CRFRETH AT St AR i 2%
Fig.4 The heating performance of the radiant ceiling when
indoor temperature at 22°C
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Fig. 5 The average temperature of the lower surface of the
radiant ceiling when heating
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Fig. 6 The cooling performance of the radiant ceiling when
indoor temperature at 25°C
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Fig. 7 The average temperature of the lower surface of the
radiant ceiling when cooling
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Fig.8 The resistance characteristic of the radiant ceiling
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