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ABSTRACT

Purpose: In this study, the performance of wall installed with structural thermal break was evaluated using both ~ &1l

simulation and physical testing methods based on the 'KS F 2277: Methods for measuring thermal insulation
properties of building components — calibrated thermal box method and protective thermal box method, standards.

The authors intend to use the study results to present standard specifications for wall-slab test specimens to establish
a methodology which is able to evaluate the performance of thermal barrier in the future. Method: This study was ~ Thermal Bridge
held by conducting a physical experiment on wall-slab composite structure installed with structural thermal break. ~ Linear Thermal Transmittance

Specifically, the amount of heat transfer (W) was measured through the physical experiment, and this measured

Structural Thermal Break
Thermal Analysis Simulation

value was used to calculate the linear thermal transmittance (W/m-K) of the thermal bridging area. In addition,

simulation analysis was performed to examine the amount of heat transfer and linear thermal transmittance for the

ranges that are difficult to cover in physical experiments (i.e., slab depth between 100 and 600mm). Result: The A CCEPTANCE INFO
results show that the amount of heat transfer and linear thermal transmittance of the test specimen increased as the  Received Nov. 25, 2024

depth of the reinforced concrete slab increased. Additionally, the simulated results show that the heat transfer value ~ Final revision received Jan. 7, 2025
began to be maintained constantly at a slab depth between 400 and 500mm, which was approximately 4.4% higher ~ Accepted Jan. 13, 2025

than that of the slab depth of 100mm.

(© 2025. KIEAE all rights reserved.
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Fig. 1. Sectional view of installing structural thermal break

Fig. 2. Sectional diagram of linear thermal bridge

High-performance insulating concrete
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Table 1. Methodologies for evaluating the

breaks around the world

performance of thermal

Location Reference Method for
document performance evaluation
Presenting a reference
tructur tandard
EOTA (European structure and stan .r
A method for calculating
Organization for .
. the linear thermal
Technical .
Approval) transmittance of
PP wall-slab test bodies
i based on ISO 10211
Presenting an insulation
EAD (European performance evaluation
Assessment criteria for thermal
Document) break materials applied
to balcony connections
Implementing
mandatory regulations
Inter- 2020 NYCECC and incentive systems
national . (New York City to mitigate thermal
United . o
Energy bridges from building
States . .
Conservation Code protrusions such as
Requirements) balconies and canopies
based on the ISO
standard
Presenting thermal
conductivity test
methods for various
building insulation
JIS (Japanese LT .
. materials including
Japan Industrial
Standards) structural thermal
breaks under
experimental setup
conditions similar to
the ISO 8990 standard
KIAEBS S-04 Presenting 'a meth.od
. for calculating point-
(Korean Institute .
. and linear-thermal
. South of Architectural .
Domestic . transmittance of one-
Korea Sustainable . .
. and two-dimensional
Environment and
L heat flow thermal
Building Systems) . . .
simulation materials

AeAe] T A5 B A% & sk,

9 A

T oAk Aa] o A= A 7}
Zg4 o]0l A1 glek. T2k 4] <

57bel g 8214 g upge of

ct. Table 1. Oﬂ %‘419414 o= AHH duA

off gt

A B 77+

[RURII 7 U=

(©2025. Korea Institute of Ecological Architecture and Environment all rights reserved. 27



TZE QUL A2 HA-SHE YT APHQ SHE Ao GE Y BAFE B 24

[Ny

>
ool
rx oo

oflt '
g 2L

2
He
=
4z M
4o

O

1%
i_t‘
o
1%
2
o
e
=
Ir _P“
rly BN
R
o e

J:u
L
=
il
o
S
2
™,
o
e,
r
)
lo
u
-
N
oo
e
El
_>|LI
i
-
m
i
L o N mom Rl

OR—O‘FHJ
ok i T

O

N

o

N

-

™ rlo
fe e o
I =

B

=9
Aot g Ao g mestqltt
Q1 ¥sHE o, ZH hiohE =2
5] HESHIH
TollA o= A A= Fig. 3.7 2ol
ol 28 g7t A 2] E o]
7 200mmE 2-§-5fo], Au HA| £
stetaa} spglek. e, 2 Al Al o EA T ¢
2 &5 yql do|(Fig. 3.9] &= FEA=HFH 100mm
|7] ZotEE ZAE Ao gaAgt A2 H (Case D)E 7]
o5 Fx& QAR A= HJoy S EE HA61A] ¢
2 74$(Case A) 2 & H 9l Zo]E 50mm (Case B), 100mm
(Case C) EEAX A5 Higte & A7sto] S| B Holo o
Ay dT/F-E 3o Wsks A EQcHTable 2. Fx). KS F 2277
o t2H o QgAY g, AE A9 gk Ho] A|dA] T 9]
3uf B 1m 5 & Z0& Aot §lof[15], & Aol A ARt
EAFA L vH] 9 Eol7t BF Im7t H & Aokt HA 2
FoI7 AE AT o QAf= EolE 4 Yo, ZAE ATt
7HA) = obs W Al Al HAA e 2R = Qlsto] 4 Aoz HAdst

ATt

i
R

rEo|r ol rlo

r
R ore n@ rH
>
ool
=
=
o

o
Lo
e

o

Y
e
2
1o
ox,
olr
o,

oXx o
e [T o omlo @or
_015
rlr
oZ

g Jo

i

[
ach

|m
1
;éé

g,

)

] —S.—g/\}o]cq,

3:()
rlr

=

lo
Fu
[ol
[
rr
o mR 1% A

10 Ar
lu

o,

)

O o rf
B
[

Jo

.
S N M 1o Hu 24 s

Fig. 4= 2 AdolM Ag3t H-gd B A 24| Ao Hgom
A GEAE A85] A, 222 E HA| 28 gt
A2 =S w o] FAdoltt. & =84 Aldol M= Fig. 5.2 Zol Al
dAE ZtE A o AR &, HA A E FAote] A9 H o
G A4 Atolof Aatstglt

Fig. 6.2 A1 A o]l thet A WE =& verdlet, 2 AT v

100mm 200mm
>

- RC
=]
‘% —— Insulation(EPS)
=]
£ mm
le—>
E 0 £
o = [=
8| s 2

¥

Fig. 3. Section of simulation model

28 KIEAE Journal, Vol. 25, No. 1, Feb. 2025

Table 2. Test cases
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Fig. 6. Conceptual diagram of experimental setup
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Fig. 7. Simulated figure of structural thermal break

Table 3. Material properties

Materials Thermal conductivity (W/mK)
" ool o 39 2500
Structure Insulation-Lt class 0.038
Steel 50.000
UHPC (Ultra
high-performance 0.400
concrete)
Thermal Plastic 0.200
breaker EPS 0.031
Steel 50.000
Stainless Steel 15.000

Table 4. Boundary conditions

Surface heat transfer
coefficient (W/m’K)

5.55
5.55

Temperature (°C)

Inside 20
Outside 0

Table 5. Results of experiment

Case A Case B Case C
Rate of heat
flow(W) 6.2 7.4 8.0
Linear thermal
transmittance 0.132 0.192 0.222
(W/mK)
AEFL 242 6.2W, 7.4W, 8.0W=E A=E o, Z3TE
Ao gEAT HXH Case DO MEHFS 4.4W, qAFES
0.178W/m?K & A== 9k,
A GBFE G2 oo A4rA] Eq.1o wha AlATEH, of 7] o] A
ALFHP) AP A1} 3 &8ota, ¥4 doFe(U)#2
Case D] G572 0.178 W/m?KE AHE-51lc}. T35F, 420l A ¥

A Aol AldA 9] =ol(Im)ell shgatar, Aol 2Eate= 24
I 224 0] 221 20KE 48515 01, A4t 3= Table 5.0
AAE Hiel 2ot Case A9 ¢, gL &o] =2 Aae FA4H
A 232 E £ B} §le A=, Case B 2 Case C} H] 5}
AEHF DAY dTFE AN AL oha &Ko7t 2 A2 e
o} E3H Case Co| 7%, Case B thy] A+ 232 E &H 2HA
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Table 6. Performance of thermal break depending on the depth of slab

Depth of slab (mm) 80 50 100 200 300 400 500 600
Total heat (W) 6.00 7.00 7.18 7.28 7.32 733 734 7.34

(-16.4%) (-2.5%) (0.0%) (+1.4%) (+1.9%) (+2.1%) (+2.2%) (2.2%)

Linear thermal 0.123 0.173 0.181 0.186 0.188 0.189 0.189 0.189

transmittance (W/m'K) (-32.0%) (-4.4%) (0.0%) (+2.8%) (+3.9%) (+4.4%) (+4.4%) (+4.4%)
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Table 7. Validation between simulation and experimental results

Depth of slab -80mm 50mm 100mm
Experiment 6.20 7.40 8.00
Tm?\lyl;eat Simulation | 6.00 7.00 7.18
Error 3.22(%) 5.40(%) 10.25(%)
Linear Experiment 0.132 0.192 0.222
thermal 7o lation | 0.123 0.173 0.181
transmittance
(WimK) Error 6.82(%) 9.90(%) 18.47(%)
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