BANG DU LIEU HIEU SUAT 8: HIEU SUAT

HIEU SUAT CACH NHIET

Onduline Classic DR ndi bat véi hiéu suat cach nhiét, da
dudc kiém nghiém vao thang 9/2024 bdi SIGMA, mot
trung tdm nghién clu tai An Do.

Hé s6 dan nhiét () cua vét liéu, dudc do & mdic 0,0403
W/m.K, thé hién kha nang dan nhiét cia né6 — gia tri
cang thap thi kha ndng cach nhiét cang t6t.Ngoai ra, gia
tri R, dugc tinh & mic 0,0744 m2.K/W, cho thdy kha nang
chdng lai dong nhiét — gia tri cang cao thi hiéu qua cach
nhiét cang l&n.

Mac du gid tri U (13,4409 W/m?K) cho thdy mdc cach
nhiét trung binh khi st dung riéng |&, nhung Onduline
Classic DR thé hién uu thé vugt trdi khi [a mdt phan cua
hé thong mai hoan chinh, déng gép dang ké vao viéc
kiém soat nhiét.

Nhitng dac tinh nay dam bao su thoai mai vé nhiét
quanh nam, giam chi phi nang lugng va dé dang thi
cong, khién day trg thanh giai phap ly tudng cho céc gia
cht tim kiém sy két hgp giifta hiéu qua nang lugng va
tinh thuc tién.

1- Y NGHIA HIEU SUAT CACH NHIET

Hiéu suat cach nhiét cia mai la gi?

Hiéu suat cach nhiét ctia mai dé cap dén kha nang gili
cho nhiét d6 bén trong cong trinh luén thoai mai. Mot
mai dudc thiét ké tot sé ngan nhiét xd&m nhap vao mua
heé va gili am vao mua déng, gidp tiét kiém nang lugng
va mang lai su dé chiu cho ngdi nha hodc cac cong trinh
phu (chudng trai, kho, van phong sdn vuan...).

Lgi ich cta viéc s& hifu mai nha c6 hiéu
suat cach nhiét tot

Giam héa ddn nang lugng: Méi gilp gilt &m vao mula
déng va mat hon vao mua he, ti dé giam nhu cau su
dung hé théng sudi hodc diéu hoa khéng khi.

Nang cao su thoai mai: Nhiét dé trong nha 6n dinh han,
mang lai cam gidc dé chiu quanh nam.

Than thién véi mdi trudng: SU dung it nang lugng han
dong nghia vdi viéc giam tac dong dén maoi trudng, gop
phan cat gidam diu chan carbon.

')

Giai phap cach nhiét

Trén thi trudng hién c6 nhiéu loai vat liéu vdi cac dac
tinh cach nhiét khac nhau.

+ X0p EPS: 0.034 W/m.K

~

« Cellulose: 0.035-0.04 W/m.K

ON

+ Vit liéu ONDULINE: 0.0403 W/m.K

-

GIA TRI CANG THAP KHA NANG CACH NHIET CANG TOT
THAP H

« Hempcrete: 0.06W/m.K

a

¢ Rom: 0.08 W/m.K

« Cork: 0.1 W/m.K

2

« Bitum: 0.17 W/m.K

« G6 thdng (Pine): 0.36 W/m.K

>

« LPE: 0.3 W/m.K

~

« Tam Fiber Cement: 0.95 W/m.K

« Gach dat nung (Clay): 1.15 W/m.K

-

« Bé tdng cbt thép: 1.75 W/m.K

A

« St (Kim loai): 52-80 W/m.K

CAO HON

2- KET QUA KIEM NGHIEM CACH NHIET
THANG 9/2024 TAI AN PO

Thi nghiém cach nhiét danh gia hiéu
qua nang lugng chia tam Igp bitum
Onduline nhu thé nao?

Vao thang 9/2024, SIGMA, mét trung tdm nghién cdu va
thit nghiém tai An Do, d3 tién hanh kiém nghiém nham
do ludng kha ndng cach nhiét cta vat liéu Onduline
Classic DR (Sigma test & research - Bao cdo s6:
21013244/B).Qua trinh thif nghiém dugc thuc hién theo
tiéu chudn ASTM C518 dé danh gid kha nang gili nhiét
cua vat liéu, nghia [a duy tri nhiét d6 bén trong va giam
thiéu that thodt nhiét. Day [a budc kiém tra quan trong
nh3m dam bao vét liéu dap Ung cac tiéu chudn vé hiéu
qua nang lugng, qua dé mang lai sy thoai mai va tiét
kiém ndng lugng cho ngudi st dung.
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» Q

Két qua kiém nghiém cach nhiét cia
tam Onduline Classic DR?

Bdo cdo nhan manh ba chi sé quan trong dé danh gia
hiéu suat cach nhiét cta vat liéu:

Hé s6 dan nhiét (A-Value/K-Value): Gid tri do dudc la
0,0403 W/m.K.

Chi sé nay cho thay miic dé dan nhiét cia vat liéu. Gid tri
cang thap thi kha ndng ngan truyén nhiét cang tot.

K&t qua 0,0403 chiing minh rang Onduline Classic DR la
vat liéu cach nhiét hiéu qua, giip han ché téi da su
truyén nhiét.

TEST RESULTS

o] Test Parmeters [ testResur Test Method
Chemical Testing-Others
1 [Thenmal Conductivity (Lambda-ValueK-Value) (W/m K) 00203 ASTM C518
2 o Heal (R-Value) (m" KW) 00744 ASTMCS18
3 [Themmal Transmittance (U-Value), (W/TPK) 134309 ASTM C518
[Test Sample Dmensions (mm) 100100 =
Thickness, (meter) 0003 =
Test Density, (Kgm3) 1085 =
Mean Temperature of Test (C) 250 =
[Onentation of Test Samples Honzontal =

Gia tri R (R-Value) cho chung ta biét gi
vé hiéu suat cach nhiét cia Onduline
Classic DR?

K&t qua 0,0744 m2.K/W cho thay kha ndng can tré dong
nhiét ctia vat liéu. Thong thudng, gid tri cang cao sé thé
hién kha nang cach nhiét cang t6t.Mdc du con s6 nay &
mdc vlia phai, nhung né van déng gép vao hiéu suit
cach nhiét téng thé khi dudc st dung nhu mét phan clia
hé théng mai hoan chinh.

Hé sé truyén nhiét (U-value) giup ching
ta hiéu gi vé hiéu qua cach nhiét ciia vat
lieu?

V@i gid tri U la 13,4409 W/m?K, vat liéu cho thdy mdic do
truyén nhiét qua nd. Gia tri U cang thap cang tot, tuy
nhién con s8 nay cho thay rang mac du ban than vat liéu
khong cé kha nang cach nhiét quéa cao, nhung khi két
hgp vdi cac thanh phan mai khac, né déng vai tro quan
trong trong viéc kiém soat nhiét. D6 mong cla tam lgp,
chi3 mm, cling ly giai cho gid tri U nay.

U-Value
= 13 4409

BANG DU LIEU HIEU SUAT 8: HIEU SUAT

TiM HIEU THEM VE
HIEU SUAT CACH NHIET

3- KIEM NGHIEM CACH NHIET
ONDULINE TAI BRAZIL

Tai sao chung to6i tién hanh cac thu
nghiém nay?

Céc thi nghiém dudc thuc hién nham so sanh hiéu suat
cach nhiét gilfa vat liéu bitum Onduline va kim loai, tU
dé xac dinh loai vat liéu nao mang lai su thoai mai vé
nhiét tét hgn.

Nhiét d6 dudc do nhu thé nao?

Ba cam bién nhiét (thermocouples) dudc lap dat trong
moi cng trinh: mot dat bén ngoai d€ do nhiét d6 méi
trudng trong bong ram, mét dat trén tudng doi dién cifa
ra vao, mot dat dugi mai va mét dat & trung tdm can
phong. Nhiét dé dugc ghi lai m6i phut.

DU liéu dugc thu thap tu ngay 20/12/2019 dén ngay
08/02/2020 tai Brazil. M3c dU c6 mét s& cam bién bi 16
vao gilia thang 1, nhung dif liéu téng thé khdng bi anh
hudng. Mot mau dif liéu cua hai ngay lién tiép da dugc
chon dé thé hién két qua.

Cam bién nhiét dugc l3p dat trong cong trinh c6 maéi Igp
Onduline.

Cam bién nhiét dugc ldp dat trong cong trinh cé mai Igp kim
loai
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TiM HIEU THEM VE
- Q HIEU SUAT CACH NHIET

Két qua nghién clu cach nhiét Uu diém ctia Onduline so véi cac vat
L . o liéu nhu tam x6p XLPE hay nhém dung

- Nhiét do dudi mai: Nhiét do trung binh dugi mai P cny 3 ¢ P . "
Onduline la 21,3°C, trong khi dudi mai kim loai la de cach “h'et d cac nudc nhlgt doi?
26,7°C.

- Nhiét d6 tai trung tdm phong: Nhiét d6 trung binh Onduline c6 kha nang canh tranh véi cac loai tam Puff
8 trung tdm phong véi mai Onduline & 20,5°C, so V4i va vat liéu nhu x8p XLPE vé hiéu suat cch nhiét, dong
21,5°C khi st dung mai kim loai. thdi vugt troi han vé do bén va dac tinh nhe. Khac véi

XLPE von cha yéu dudc st dung lam vat liéu chen va
khong thé [am mai chinh, Onduline cé thé dudc dung

So sanh hiéu suat cach nhiét cia hai Dl R o SRR s i higu qua
efrA liéu. : cach nhiét vifa dam bao dd bén.

Mai Onduline mang lai sy thoai mai vé nhiét tot han nhd
giam nhiét dé trong nha tdi 5,4°C & nhiing khu vuc néng
nhat (nhu gac mai) va khoang 1°C tai trung tdm phong

so v4i mai kim loai. A2 n
Hé s6 dan nhiét (A-Value)

- XLPE: 0.3 W/m.K

Hiéu suat cach nhiét cia Onduline
mang lai ldi ich gi cho cac quéc gia c6
khi hdu nong?

Tai cac qudc gia nhu Indonesia, ngi nhu cau sif dung
diéu hoa rat cao, hiéu suat cach nhiét cia Onduline dac
biét quan trong. Cac tdm Igp gilip giam nhiét, tu dé tiét
kiém nang lugng va cai thién su thoai mai trong nha.
Diéu nay truc tiép dap Ung nhu cau ngay cang tang vé
cac giai phap hiéu qua dé kiém soat nhiét.

Nhiét dd dudi mai

50

. Nhiét 43 bén ngodi | Nhiét d6 duéi Nhiét dé dudi méi
a5 TRUNG BINH: (béng ram) °C mai ton °C Onduline Classic °C
20 |23-24/1 2/19 21,7 : 26,7 21,3

24122019

— External temperature (shade) °C — Metal temperature Under the tile °C —— Onduline Classic temperature under the tile °C

Onduline
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THERMAL PERFORMANCE

Onduline Classic DR stands out for its thermal
performance, as tested in September 2024 by SIGMA, an
Indian research center.

The material's thermal conductivity (A), measured at
0.0403 W/m.K, represents its ability to conduct heat—
the lower the value, the better the insulation.
Additionally, the R-Value, calculated at 0.0744 m2.K/W,
indicates the material's resistance to heat flow—higher
values mean better insulation performance.

While the U-Value (13.4409 W/m?K) suggests moderate
insulation when used alone, Onduline Classic DR excels
as part of a complete roofing system, contributing
significantly to heat management.

These features ensure year-round thermal comfort,
lower energy costs, and ease of installation, making it
an ideal solution for homeowners seeking both energy
efficiency and practicality.

1- THERMAL PERFORMANCE MEANING

What is the thermal performance for a
roof?

The thermal performance of a roof refers to its ability to
keep the temperature inside a building comfortable. A
well-designed roof prevents heat from entering in
summer and keeps warmth inside during winter,
helping to save energy and making the home/annexes
(barns, stables, outbuildings, garden offices) more
comfortable. This depends on insulation, the materials
used, and how the roof manages heat.

What are the benefits of having a roof
with good thermal performance for
homeowners?

Lower energy bills: It helps keep your home warmer in
winter and cooler in summer, reducing the need for
heating orair conditioning.

Better comfort: The roof keeps the indoor temperature
more stable, so you’re more comfortable year-round.
Eco-friendly: Less energy use means a smaller
environmental impact, helping reduce your carbon
footprint.

Thermal solutions

There is a variety of materials available in the market
offering different thermal properties.

« Expanded Polystyrene: 0.034 W/m.K

LOWER

« Cellulose: 0.035-0.04 W/m.K

+ONDULINE Materials: 0.0403 W/m.K

« Hempcrete: 0.06W/m.K

« Straw: 0.08 W/m.K
«Cork:0.1W/m.K

« Bitumen: 0.17 W/m.K
«Wood (Pine): 0.36 W/m.K
o LPE: 0.3 W/m.K

« Fiber Cement: 0.95 W/m.K
« Brick (Clay): 1.15 W/m.K

« Reinforced Concrete: 1.75 W/m.K

THE LOWER THE BETTER INSULATION PROPERTIES

HIGHER

«Iron (Metal): 52-80 W/m.K

Cellulose fibres Onduline

2- THERMAL TEST RESULTS MADE IN
SEPTEMBER 2024 IN INDIA

How Does the Thermal Test Assess
Onduline’s bitumen sheet Energy
Efficiency?

In Sep. 2024, SIGMA, an Indian test & research center
conducted a test to measure the insulating properties of
the material of Onduline Classic DR (Sigma test &
research - Report No. : 21013244/B). The testing was
carried out following ASTM C518 standards to evaluate
the material’s ability to retain heat, which means
maintaining interior temperatures and minimizing heat
loss. These tests are crucial to ensure that materials
meet energy efficiency standards, thereby providing
comfort and energy savings for users

Onduline
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- MORE ABOUT
THERMAL PERFORMANCE

What are the results of the Thermal 3- ONDULINE THERMAL TEST IN BRAZIL

Test on Onduline Classic DR?
Why did we conduct these thermal

The report highlights three key measures to assess the

?
thermal performance of the material: tests?
Thermal Conductivity (A-Value/K-Value): The measured The tests were conducted to compare the thermal
va!ue IS 0'04,03 W/m.K. . performance of Onduline bitumen and metal materials
This figure indicates the material conducts heat well. < dEiEmmiine witeh o hetariemel cc

The lower the number, the better the material is at
preventing heat transfer.

A result of 0.0403 shows that Onduline Classic DR is a
good insulator, effectively limiting the passage of heat.

How were the temperature measured?

TEST RESULTS Three thermocouples were installed in each building:
=i - TR E NS e e one outside to measure ambient temperature in the
1 [Themal Contuciviy (Lamia ValeK-vaie) WimK) 00405 ASTICS18 shade, one on the wall opposite the door, one under the
2 o Heat (R-Value) (m° KIW) 00744 ASTMC518 .

5 [Themal Transmitance (Uaie). (W) s ASTiCS18 roof, and one in the center of the room. Temperature
L o= Lot 2 were recorded every minute
Thickness, (meter) 0003 = ry 5
| Test Density. (Kg/m3) 1086 - H
B e = - Data was collected from Dec 20, 2019, to Feb 8, 2020, in
RS A —_ = Brazil. Despite some sensor failures in mid-January, the

overall data was not affected. A sample of two
consecutive days were used to represent the results.

What does the R-value tell us about
Onduline classic DR’s insultation
performance?

The result of 0.0744 m2.K/W indicates the material's
resistance to heat flow. A higher value would typically
imply better insulation. Although modest, this value
contributes to the overall thermal performance when
used as part of a complete roofing system.

What does the U-value help us
understand the material’s thermal
efficiency?

With a U-value of 13.4409 W/m?K, the material shows
how much heat can pass through it. A lower U-value is
desirable, but this value suggests that while the
material is not highly insulating on its own, it plays a
significant role in heat management when combined
with other roofing components. The thin thickness of
our sheet, which is 3 mm, explains the value of U.

Thermocouples installed in building with metal roof

U-Value
= 13 4409

Onduline
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M MORE ABOUT
THERMAL PERFORMANCE

What were the results of the thermal

study?
- Temperature under the roofs: The average What are the advantages of Onduline
temperature under the Onduline roof was 21.3°C, while compared to materials like XLPE foam

under the metal roof, it was 26.7°C.

. anels or aluminum bought for
- Temperature in the center of the room: The average P g

temperature in the center of the room with the insulation in tropical countries?
Onduline roof was 20.5°C, compared to 21.5°C with the
metal roof. Onduline competes with Puff panels and materials like

XLPE foam in terms of thermal performance while
offering better durability and lightweight properties.

How do the thermal performances of Unlike XLPE, which is primarily used as an infill material

the t terials ? and cannot serve as a main roof, Onduline can be used
€ two materiats compare: as the primary roofing material, offering both thermal

performance and durability.

The Onduline roof offers better thermal comfort by
reducing the indoor temperature by up to 5.4°C in the
hottest parts (such as attics) and by about 1°C in the
center of the room compared to the metal roof.

Thermal conductivity (A-Value /ﬁ

> XLPE: 0.3 W/m.K

How does Onduline's thermal
performance benefit countries with hot
climates?

In countries like Indonesia, where air conditioner
demand is high, Onduline's thermal performance is
crucial. The panels reduce heat, which can lead to
energy savings and improve indoor comfort. This
directly addresses the growing need for efficient
solutions to manage heat.

Tefmperature under the Roofs

50

External Metal Onduline Classic
temperature i temperature temperature under
a5 . :
IN AVERAGE : (shade) °C | |underthe Roof °C the Roof °C
a0 |23-24] 12/19 21,7 : 26,7 21,3

2312/2019 E 24/12f2019

= External temperature (shade) °C — Metal temperature Under the tile °C = Onduline Classic temperature under the tile °C

Onduline
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