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Abstract

Insulation of rooftop is one of the major performance to energy-saving construction. Further, waterproofing performance is also
important. For such a reason, it is need to develop waterproofing method containing thermal insulation property. This study was
wanted to evaluate thermal insulation performance about the composite waterproofing method of thermal supplement type that is
developed recently. As a result of waterproofing performance test, every test item was showed over the performance standards of
KS (Korean (Industrial) Standards). And the result of thermal insulation performance test, the highest temperature in the styrofoam
box was 25.91C, the bubble sheet box was 17.28°C, the insulation sheet box was 15.47C and the waterproofing sheet box of
thermal supplement type was 24.11°C. In observations of thermal bridges of sheet’s joint, thermal bridges was not identified at the
sheet’s joint. As a result, composite waterproofing method of thermal supplement type is interpreted to have thermal insulation

performance.
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Fig. 1 Composition of TIW method
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Fig. 2 Joint of TIW method Photo 1 Joint of TIW method
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Table 1 Specimen composition of comparison test

. . Comparison Specimen of
Comparison Specimen of .
Item . Thermal Insulation Performance
Thermal Transmittance Test
Mock—up Test

) Styrofoam (4.5mm) Styrofoam (10mm)

© Asphalt Waterproofing Sheet Bubble Sheet (3mm)
(3.5mm)

® Urethane Waterproofing Thermal Insulation Sheet

Membrane (3mm) (3.5mm)
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Table 2 Composition & method of specimen

Item Evaluation specimen Bvaluation
method
) KS F 4911
Waterproofing TIW=S, C KS T 4917
property KS F 2622
TIW=-S
Material Styrofoam
property test Th ! Asphalt
ermal . waterproofing
transmittance Compzjlrlson sheet K 122
Subject
Urethane
waterproofing
membrane
TIW-S Thermal
Styrofoam i i
Field Bubbl h pé??(l)ltlalltlallol?:e
Methodological | applicability | Comparison e sheet mock—up
performance | evaluation Subject .Them.lal (Comparison
evaluation insulation test)
sheet
Heat loss TIW-S (Joint) Infrared rays
evaluation
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Photo 2 Fatigue resistance test Photo 3 Wind pressure test

Photo 6 Heat source of
thermal insulation
performance
mock—up test

Photo 5 Box of thermal
insulation
performance
mock—up test
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Photo 7 Installation of data Photo 8 Specimen installation
logger on the outside

Photo 9 Example of infrared rays camera image
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Table 3 Test result of waterproofing property

Test result
Test item (KS F 4911) KS standard
TIW-S TIW-C
i Length 36.82 Length 51.08
Tensile strength More than 24 gt ngt
Tensile (N/mm) Width 30.62 Width 42.32
performance Coefficient of extension Length 84.34 Length 70.24
More than 15 -
(%) Width 87.73 Width 87.88
Length 101.50 Length 138.95
Tear performance (N/mm) More than 50 -
Width 115.33 Width 152.43
i Length 27.11 Length 41.88
- 60°C Tensile strength More than 10 : :
emperature (N/mm) width 22.75 width 35.70
dependent
performance e Coefficient of extension More than 7.5 Length 60.51 Length 24.18
(%) Width 38.79 Width 32.32
) ) ) Length -0.43 Length -0.31
Calefaction expansion shape Expansion length (mm) +2 ~ —4 -
Width -0.67 Width —-0.49
Length 94.47 Length 91.11
Heat treatment More than 80 -
Tensile Strength Width 88.58 Width 86.74
Tensile Ratio (%) Ak t Vore than €0 Length 125.71 Length 118.37
i treatment ore than
Perfofrtmme Width 111.33 Width 108.64
after
S Length 102.18 Length 102.34
Deterioration Heat treatment More than 70 -
Treatment Coefficient of Width 109.81 Width 110.26
Extension (%) ) Length 90.10 Length 97.46
Alkali treatment More than 80
Width 96.68 Width 90.40
: i Length Test OK Length Test OK
Deterioration s‘hape then Heat treatment No fine crack -
elongation Width Test OK Width Test OK
Tensile Tensile strength None treatment More than 24 28.19 41.23
performance of of joint Heat treatment More than 19 26.52 37.25
joint (N/mm) Alkali treatment More than 19 2772 39.05
Fatigue resistance performance No fine crack, tear and Plane part Test OK Plane part Test OK
(KS F 4917) fracture Joint part Test OK Joint part Test OK
Wind pressure performance _ _ No swelling and damage at
(KS F 2622) —5.0Kpa

Photo 10 Fatigue resistance Photo 11 Wind pressure test
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Table 4 Test result of thermal transmittance

Table 5 Test result of thermal insulation performance mock—up

Ttem Thermal transmittance specimen "Iherma(li}vt;’ri&scr;ﬁttance
) TIW=S (3.5mm) 2.3
(@) Styrofoam (4.5mm) 3.3
® Asphalt waterproofing sheet (3.5mm) 5.2
@ | Urethane waterproofing membrane (3.0mm) 5.2
Thermal Transmittance (W/m'C)

5.2
5
4
3.3
3
2
1
0

TIW-S Styrofoam Asphalt Sheet Urethane Membrane
(3.5mm) (4.5mm) (3.5mm) (3.0mm)

Fig. 3 Test result of thermal transmittance
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Lowest Highest Mean
Item Mock—up specimen temperature | temperature | temperature
(T (O (O
1 Styrofoam (10mm) 2.4 31.3 25.91
2 TIW-S (3.5mm) 2.1 30.9 24.11
3 Thermal 1n§u1at10n sheet 10 914 1547
(3.5mm)
4 | Bubble sheet (3.0mm) 1.8 22.5 17.29
°C
304
1
25
204
159
10] 3
5

00:00:00 120000  00:0000 120000  00:00:00 120000  00:00:00
21.02.2012 22,02.2012

—1 —2 =3 —4

Fig. 4 Test result of thermal insulation performance mock—up

H|Z TIW-S7} AE|Z%o] njaf Hfow e 2%
FASFRAATE, ABZEC] F717F 10mme] & FRbghhd,
it 24.11C 8 255 48 3.5mm TIW-Si= 2E]Z%0]
2he ©A Alsel vls) ddanpt 9] dvhs 2e ol
g 4= Qlrk AR, o9} e Aol TIW-S7F HEAE
ﬂlxﬂd T s AR ddgde B3 Aow g

=, TIW-St= W52y T weke] o3hs & 5 9ls
7)1_& ekt

322 AT d35A

TIW3H 2] Aol thsh daw

7] 918 Zo] 900mm, UH] 500mm, EO] 500mm HHAUE-

of AujE Fa, % i TIWEH HINE A4
T A3y FHeke ARgeto] UWHRel 3R] A& A
S5 A5t 54 43, 271 Photo 129} o] TIWS
ZAS Ha QIglom, HET HY Hele
, ARk T F2AE YERHAL QISITE Photo
129] @85 ~HEF] (Spectrum)¥ o] FEA]| 7Pk
T2 AL, FoMl 7PkTE 128E Uehlle AolH,
TE ugido] Wsks FoloMe HEM0E e
Zlo] &

A W ojRg sl

F—.J

O:

EME TIW3HS A dikio|



Photo 12 Before infrared rays Photo 13 Infrared rays camera
photograph of joint image of joint part
part

Plane Part Joint Part

Plane Part
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