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Thermal Response of Radiant Heating with Performance of External Wall
Xie Wenjin  Chen Jinhua
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Chongqing, 400030 )

[ Abstract]  This paper analyzes the influences of external wall insulation methods, insulation layer thickness and insulation
materials on the response time of radiant heating through energy plus simulation based on the residential buildings in hot summer
and cold winter area. The results show that when the indoor design temperature is 18 °C, the radiant heating thermal response time
of self insulation + external insulation and external insulation is shorter than that of self insulation + internal insulation and internal
insulation respectively. When the wall thickness is 260mm, the rigid polyurethane as insulation material can make radiant heating
thermal response time shorter and insulation performance better. In the form of self insulation+external insulation, the indoor
temperature can reach 18°C in 76min.When the insulation materials and methods are the same, with the increase of insulation layer
thickness, the thermal performance advantage gradually weakens. Compared with thermal inertia, the influence of wall heat transfer
coefficient on the thermal response time of radiant heating is stronger under the conditions of external insulation, internal insulation,
self insulation + external insulation and self insulation + internal insulation.
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Table 1 Building envelope structure
xom EELH FAARK e b
W/ (m?-°C)
i KIRRPIE (20mm) +HEEE L2 ORIEE (190mm) +/KIEAPEE (20mm) 222 2.82
Bt KPERPIE (20mm) +HRFTREET (100mm) +/KIBRVIE (20mm) 3.03 1.53
HE FEHPEE (6mm) +55)F (12mm) HEBIIE (6mm) 1.79 /
KIREIE (20mm) +FRAEEL (100mm) +/KIERPIE (20mm) +THHIVA)
s AR FE VR TR AR IR (40mm) +HHVE (Imm) +ARMIR (7mm) 1.40 1.53
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Fz2 MEMEREARTISH
Table 2 Exterior wall structure and its thermal parameters
e g FES EEp SRARH HE c BMARIS HHEH R s
Bt g
mm kg/m? W/(m-°C) J/(kg-°C) W/(m2-°C)  (m>°C)W D
IKVERS 20 1800 0.93 1050 11.31 0.02 0.24
HRR  InAIRELMER 220 700 0.22 837 3.06 1.00 3.06
IKVERS 20 1800 0.93 1050 11.31 0.02 0.24
‘ TKIeHbS 20 1800 0.93 1050 11.31 0.02 0.24
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PRI 20 / / / / / /
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X 1 Y g 1 200 2500 1.74 1050 18.23 0.11 2.09
KRS 20 1800 0.93 1050 11.31 0.02 0.24
KRS I 20 1800 0.93 1050 11.31 0.02 0.24
. X TR 200 2500 1.74 1050 18.23 0.11 2.09
P DRl ‘
TRIRA R 20 / / / / / /
KRS I 20 1800 0.93 1050 11.31 0.02 0.24
KRS 20 1800 0.93 1050 11.31 0.02 0.24
SRVSIEES TRIRA R 20 / / / / / /
SMRR AR LRI 200 700 0.22 837 3.06 0.91 2.78
KRS 20 1800 0.93 1050 11.31 0.02 0.24
KRS I 20 1800 0.93 1050 11.31 0.02 0.24
WO+ ISRV LIEE 200 700 0.22 837 3.06 0.91 2.78
B R TRIRA R 20 / / / / / /
KRS I 20 1800 0.93 1050 11.31 0.02 0.24
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Table 3 Thermal parameters of thermal insulation materials

e R p FRARH g ¢ BRRHS #EH R Sl D
kg/m3 W/(m-°C) J/(kg-°C) W/(m2-°C) (m2-°C)/W
BrER (XPS) 30 0.03 1380 0.30 0.67 0.20
HF R AN (PU) 35 0.024 1380 0.29 0.83 0.24
IR (EPS) 30 0.042 1380 0.36 0.48 0.17
=y 70 0.05 1220 0.56 0.40 0.22
WEHEHR 40 0.037 1060 0.34 0.54 0.18
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Fig.3 Thermal response time of radiant heating
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Fig.4 Initial air temperature of radiant heating
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Fig.5 Thermal response time of radiant heating

HiE &

=

(] Cmin )
o
3

60
50

8
B 20mm
76 74 @ 30mm
N 7 40mm
50mm
N

RERE

40

8
4

EEIFSIP

(1) ELRIRA R R ORI Z R FEAS A ) 2%
P, G FAMRIRINT, i A Fome J37 I [A] 4% 72 9
34min; KEH N ORIERT, PR 20N 30min; B H R
TSR, B ZE N 16min; 6 E AR+ AR
i, 2N 14min. B ORIE+IMRER S H PR+ R
T 77 2N AR AR R BR A S, AR S AR R B
K, R B ORI+ MR S B PR+ P Rl 7 =0T B
B I8 H T R 2 S A S i A g S (] 52
PRl 2 5 FE g2 /N T 7R S Y PRl -

(2) ELRIRAP RN LRI 77 AR R, B AE fR
T )2 JEEE RS0, SE AR TARHAE S 0, I8 e A A
WD, LTS & B FWIAG IR BB T, 4R
SRk R g 7 P [ 328 T 4 s AL DRt J2 J5 FE PR 3
A B ORI Ak TR FE R 2L 3 2 2 A, il FE I B
BB ZZ AMREENR /N, & BAE AN, BB
WIRE IR FE b T M B % s S P 4 i %7 B (1] 4 65
FE 35 B N a0,
3.3 AEIARBIENE R

F IR BRI HE PR BEARHA TE RE I R
TEEZ R, (EREARIE LN 260mm B, & H RE &
PAEVEAF T, ERNTRE BRI E

18°CIHR 4 S AL I Ay 17 I () B s 4 BT
R4 NORIATE)FR
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eI AB K AEE WL (A
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