creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804:21031-200000183630

il
HJ
oF
Tor

<
Tor
Ho

2019d 24

o
o
=
El

Tor

ﬁo
il

=
Tor
Ho
_z_._-
)



il
HJ
oF
Tor

T
Tor
Ho

A

A
E
4

20194 24

o
Tor
=
El

Tor

ﬁo
-

=
Tor
Ho
_z_._-
)



29 229

20194

.
C
o

Mo

shupa}

Mo




mHr

ot

A

AT WA W =

F
TR

=K

s

™
o)

B

i

o
o
H
B

T
K

E]
gl

o

B
B

T

fvze)

o
o
B
0
)A

10
12

of
i
=
B

e}
)A
o
mﬂ
il
o]
N~

&

16
16
22

25
25
33
43

_ZTI

—_
"o

o7
B

olo
o

K
Xl
™
o
o
eyl
0
)A

45
45

49
49



14_‘ ;‘Q—i EE]]?:],E’J 5‘34;‘(] }_;‘(_i .................................................................

3. oﬂ]j;(] gHz\j‘ 7H/1kj Ho]'?l’ ............................................................................
VI @ T TR ST TTR S PP
%}-j_?‘f'__z:ﬂ_ ...........................................................................................................



=K

19

18
21

3.2 FRA TA QA o

3.4 A BT O] AL F O] Zn crrrrrrr e

-
it

~
;00

—

m

%/
B

B
B

EK
o}J

vzl

X

ey

B

23

iii

37 WA WE 24 - e N B s

-
it



36
37
.38
.39
e 40
4]
43
w44
48
48

5

51 AlE# ol

-
it

49
5]
52

Mo

B

_iV_

o 9

S
gl e =]l ut

|

Ay

pyA

<

<

)

o
)

o

z

z

0.4
0.5

-
it
-
it



|

19

10

11

|

<
ﬂ.o
o
<
Iﬁmo
N

X0

B
L
N
™
M

M

14

)

|

14

)

|

17

17

31

|

42

46

e

A

] ¢ ©]

34 A

a9 51 AE oy A

47

4 5.



Analysis of Wall-Slab Joints Linear Thermal Transmittance

in Apartment Building with Radiant Floor Heating System

Minseong Kim

Department of Architectural Engineering, The Graduate School,

Pukyong National University

Abstract

The purpose of this paper is to study an energy analysis method considering
linear thermal bridge at wall-slab joints in apartment building with radiant floor
heating system. In order to analyze linear thermal bridge of wall-slab joints, linear
thermal transmittance was used to represent heat loss at thermal bridges. Linear
thermal transmittances were calculated from the heat flow through the wall and
the equation defined by ISO 10211. The heat flow was simulated by heat transfer
program PHYSIBEL TRISCO v13.0w’.

The simulation was conducted for the side walls and the expanded balcony front
walls in typical residential buildings. For each case, the impact of insulation
methods(internal and external insulation systems) and hot water temperatures on
the linear thermal transmittances were investigated. As a reference, linear thermal
transmittances of structures without radiant floor heating system were calculated.
An evaluation standard is used with linear thermal transmittances obtained by ISO

14683. In addition, the annual heating energy consumption with adjusted linear

_Vi_



thermal transmittances were simulated by building energy simulation program
‘DesignBuilder v5.5.

The results of this study are as follows; at the side walls, the linear thermal
transmittances with radiant floor heating system were 15% to 38% higher than the
linear thermal transmittances without radiant floor heating system. At the front
walls, the linear thermal transmittances with radiant floor heating system were
10% to 17% higher than the linear thermal transmittances without radiant floor
heating system.

Regarding annual heating energy consumption, the adjusted linear thermal
transmittance was 1.1% to 3.5% higher energy consumption than that is calculated
with the default value of ISO 14683.

This research covered linear thermal transmittances under steady states. Further
studies need to cover linear thermal transmittances at dynamic states with

weather data.
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==

Rg =0,13 m2KMW
For all details:
Ry, =0,04 m2KMW
For external walls: d =300 mm
For internal walls: d . =200mm
— thermal transmittance U =0,343 W.f(m2‘K)
For walls with an insulation layer: ) ;
— thermal resistance of insulation layer | R =25 m? KW
For lightweight walls: U =0,375 W/(m2K)
— floor slab d =200 mm
For ground floors: — thermal conductivity of ground A =20 W/(mK)
— thermal resistance of insulation layer | R =25 m2KMW
d =200mm
For intermediate floors:
A =20 W/(mK)
— thermal transmittance U  =0,365W/(mZK)
For roofs: . :
— thermal resistance of insulation layer | g =25 mZ.K/W
For the frames in openings: d =60mm
d =300 mm
For columns:
A =2,0W/(mK)

O 23 MY RS 7= @ H7HH (SO 14683, 2008)
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=
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KeX
=

6946 [14]

W tiF €d9Y A4 (convective heat transfer coefficient)®
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KeX
=

1.72 1pm((60 W/ m’ x20m’)/ (4184.J/ kg K > 10°C ) < 60)
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E 36 HF EXE A=, h
2 = A &+ €x1d A< h
Y5 (Turbulent) 1254.46 W/m*K
W4 (Turbulent) 1353.40 W/m*K
W5 (Turbulent) 141474 W/m*K
X 37 HAH XNMzE 24
= o = ay o
ZHJE}_Dé a;ﬂEE H]T‘ji H] =
(W/m'K) (kg/m>”) (J/kg'K)
A2 ZA8E(2% 2,500 2,400 830
HE REE2 1.000 1,800 1,050
NeF gd A 0.030 30 1,647
BEZF BE 0.140 600 1,700
2% 0.760 2,700 840
=z
0.170 1,390 900
(PVC)
7+ A A
re= A 0.250 1,150 1,000
o (EPDM)
A
25 o] A
, 0.200 930 1,100
(polyisobutylene)
%2 %
o L 0.350 1,200 1,000
(silicon)
B
A 50.000 7.800 450
(steel)




T 38 £l M2 EM
=S H] F v g
R .
(W/m'K) (kg/m”) (J/kg ' K)
A 238 E(2%) 2.500 2.400 830
A 7| 2aYE 0.190 470 1,172
AHE REEE
. 1.000 1,800 1,050
A& mEEa
oA, A=A A 0.030 30 1,647
N3 RE 0.300 790 1,000
ST AR
R . 0.070 250 1,700
(medium density fibreboard)
=4 A
=1 0.500 980 1,800
(cross—linked polyethylene)
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1.200 +13%  +16%

10%
1000 | 0951 l
........................ - f— L
0.800 (0.90 (W/mk)| 0.95 (W/m-K) |
0.600 0.456 +10% +13% +17%
0.400
0.200

0.000
L 50°C  60°C  70°C | WLt 50°C  60°C  70°C

L EHE QEHE
(5l 71 E F7H8) (5l 71 E 5718)
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0456 W/m' K= Yelsar, vie HAL gk AJ~dg 7Hsd 4§ 50Tl A
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AY D/TE | (150 14683 712 @ = 090 Wm'K) ojad
(W/m'K) (ISO 14683 712 Z = 0.00 W/m'K)
z@ a0 | =W ad X
) v (0.787) (0.874) (0.057)
50 0.907 1.026 0.070
= (+15%) (+17%) (+23%)
B 60 0.945 1.074 0.074
(+20%) (+23%) (+30%)
700 0.983 1.121 0.078
(+25%) (+28%) (+38%)
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C - C - )
. 1.044 0.502
i 50C
= (+10%) (+10%)
] . 1.074 0.517
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(+13%) (+13%)
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(+16%) (+17%)
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=y 0.90 0.874
H| 7}-5
Kl 0.90 0.951
=y 0.90 1.074
L4 L% 60T
KAl 0.90 1.074

Algd ol A Ayxe ® 529 Zu vty EAF Wk A AES T ESEX
& AU 2% 27T AASY A SoE By, B AY IR
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o} AzF Wik oy x] AH|Eko] ¢k 11% AE =74 Yeyth vy Ex} e
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( - ) (+1.19%)

4501 4659

L4 2% 60T ’ ’
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