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Definition of ZEB (Zero Energy Building) AGC
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ZEB Ready Nearly ZEB ZEB
(Energy Saving: 50% or More) (Energy Saving: 75% or More) (Energy Saving: 100% or More)

50% ' .

Reduction

Ventilation

Lighting
Water

____Supplv__
Elevator

Achievement of ZEB ready by Energy Saving: 50% or More

Energy generation by renewable energy source

Nearly ZEB, ZEB (Net Zero)
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Energy Efficiency

1. Load reduction (Improvement of thermal insulation and solar shielding)
2. Use of natural energy (except for renewable energy)
3. Improved equipment and systems

Energy Generation
4. Introduction of renewable energy
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AGC Group (Net sales JPY 1,463.5 billion (FY2017))
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AGC Solutions for ZEB family

Lightweight solar cell
module (Leoflex)
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Energy Efficiency

Load reduction (Improvement of thermal insulation and solar shielding)
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‘ Coated Products
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Wide range products for various requests



Eco Glass: Coated Glass
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Wide range products for various requests
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Eco Glass: Coated Glass |

Combining comfort and privacy Reflective and Temperable
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Versatile with neutral aesthetics
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= Thermal transfer through wal Wall type: Autoclave Aerated

Thermal transfer through windaw Concrete

i Solar heat gain from window

Glazing type: 3 types
Clear glass 8mm

an < Sunergy Sigma Green 8mm (Solar
e control Low-E)
w STOPRAY ACE (Low-E DGU)
prin i) -
- WWR =0.5
an < N:E:S:W =2.5:1:2.5:1
Clear glass Brm SUMERGY sigma STOPREAY ACE
Green Smm
ltem Uf sc Thermal transfer  Thermal trfamsfer through| Solar he‘at gain from OTTV
through wall window window
Clear glass 8mm 5.6 0.94 33 16.8 87.5 107.6
SUNERGY sigma Green 8mm 4.4 0.37 3.3 13.2 34.5 51.0
STOPRAY ACE 1.6 0.3 33 4.8 27.9 36.0
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uf SC OoTTV Building cooling load Annual operating electricity
W/m2/K W/m2 kW RT kWh MYR usD
Clear glass 8mm 5.6 0.97 107.6 754 214 514,198 190,253 45,298
SUNERG;ZE;‘” Green 44 0.37 51.0 357 101 243,456 | 90,078 | 21,447
STOPRAY ACE 1.6 0.30 36.0 252 172,194 63,711 15,169
x Total x DSE x 12 /42

Facade Area % 5 x 50

/3.517

x Electricity
tariff

DSE(Design System Efficiency) of chiller plant system : 0.8 kW/RT
Total Facade Area: 7,000 m2

Electricity tariff: 0.37MYR/kWh

RT (Refrigerating ton)

=3.517 kW
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200,000

120,000

53%
Saving 67%
Saving

11

Clear glass Bmm SUMNERGY sigma Green STOPRAY ACE

Bmm

160,000

140,000

120,000

100,000

80,000

60,000

40,000

Annual operating cost (NYR)

20,000
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Energy conservation and improvement of the

indoor environment by renovating the operational building.
It provides new life to the existing building.

Existing sash Exlsting windaw glac:sl ATTEEH“-

- Basic Specifications

Glass type and thickness : Heat Strengthened Glass, thickness
of ATTOCH™ glass depends on the
size of the existing glass.

Colour Variations* : Clear, Blue, Green, Blue Green, Grey
or as requested by the customers.

Thickness of the Air Layer: 12mm

Standard Weight : 20kg/m? for 8mm thick glass,
e the weight varies for different
glass thickness.

*The cobour of the glass

| 16




Attoch | ... ATTECH" ......AcSc

wammmm o ER(%)  ET(%) € > %G‘%

6mm Sunergy Cool (#3) 0.42
Gmm Sunergy SIGMA Green (#3) - - - - 036 - - -
Yearly Saving Cost (SGD/m?)
Gas vy P~ il i

+ 6mm Sunergy Cool (#3) 8.9 (24°C) * AC= Air Conditioning
*COP=215
R IS [ IR
15 300 = 18:00, weekday

' Westher Dats EPW Sivgepare 1998 Installation on normal clear glass can leads
o Window Orbentation  Sorth-le .
o AC Setting IFC G RH 47, BO%AH) to more energy saving.

| 17




Attoch | ... ATTECH" ......AcSc

Effect of ATTOCH™ in reduction in the Globe Temperature

Case(1): Shop in Thailand Case(2): Office in Malaysia
(Facade Facing West) (Facade Facing West)
- Glabe Mp_:““.:_ i Globe l'tn:ultur: )
38 | [ —GoeTempnmim | P 28 a4 I.""'f Il. I.‘I.'t_'
6 Globeo Temp. v Attach 75'C 18 . |'I f,ul_|1 s
oo D a4 |I,l" I':
E az ] % EX i .,'I .\
g 30 E 30 i _/"{f \""-—-—__
g E R _:u-ﬁ‘_",'.‘:""_.:")l ! |
bl |1 B L o
24 a4
22 i1
0 i : ; ! : ; :
OxOd 0300 000 GEOD 100 1500 1800 2100 NEDD 0000 0300 O&00 0900 1200 1500 1B00  21:00 DODD
Tme Tirme
ATTOCH™ helps in reducing the ATTOCH™ helps in reducing the
globe temperature by 7.5°C globe temperature by 4'C

After Attoch installation, human comfortability is improved.
(PMV and PPD are also improved.)
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HALIO SMART-TINTING GLASS SYSTEM:
BREAKTHROUGH TECHNOLOGY

From CI ear To Dark And In-Between 'Seamlessly

Natural clear sta Blocks up 1o 99.9% total niform sw IE Full switching under 3
allows over 66% light transmitted light with a maxes intermediate tints ! tes provides energy
Lransmission 2 eutral grey state useable and offer a high efficiency and near-privacy.

Visible transitioning wit
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50
45 :
40 ¥ Stopray Vision 72
[ |
35 ’..-" B stopray Vision 60
& 30 o
o ’,-' B Stopray Vision 50
G 25 rd
i r-ﬂ"
LIE 20 Stopray Smart 30 .’,-"' B Stopray Vision 40
I.FI ___ﬂ'f
15 ‘-ﬁ"‘-‘
10 e
_a=" --#--Halio black in IGU
5 o B Static IGU
0
0 5 0 15 20 25 30 35 40 45 50 55 60 65 VO OOUS
Light transmission [%)]

Example:
Smarttinting glass laminated betweon two Clearvision $mm Tempered — L5mm 90% Argon— Clearvision 4mm with [plus Top 1.1
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HALIO SYSTEM ENABLES TO CONTROL NATURAL LIGHT REMOTELY

Matural light
sarilch
b
‘ B
" L
~ - j
i e — -
PAobile app 4 .
- -

Tintar bleach windows

o e
Halio cloud plat cem " —
Control ‘ i~ - I '
algorithm *
3™ party integration
(connected devices or Data sources)
Light sensar .

Lﬁ, Manitoringdashboards
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ENERGY EFFICIENCY

INDOOR TEMPERATURE CONTROL

28
26 =

24 1 I" "-.I VILNOUWL ayriagrnic co Lroi
22 /\\/A INTERNAL TEMPERATURE REQUIRED
/ \ Halio control system

INTERIOR TEMPERATURE (C™)

20

I | |
12:00 14:00 16:00

TIME OF DAY (H) Source : AGC internal
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Low-Contamination High Thermal Energy Reflectance
Fluoropolymer Coating

(High Solar Reflectance Paint)

Before treatment : After treatment (light gray: E75-80A)
(commercially available folded-plate roof: blue) A lot of dirt

Solar reflectance Solar reflectance

18% A 60%

b Solar radiation absorption rate : N 4 ™ Solar radiation absorption rate

- 82% = 40%

—
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Dirt

Q UV rays Infrared rays

/'[ Low-contamination property
= Bonnflon Clear

Infrared rays reflecting layer

First top coat Bonnflon Sun Barrier

intermediate coat =~ Base material protection

Infrared rays reflectance pigment

Primer coat Adhesion to base material

Double-coating technique - b restiaifs ralsiog

foemperature of roats for

& Jongterm periac
It cpntrbutes regtraits of

raising tampecahes In
uroan cities by 8 heal islan
phencenence,
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Verification test on the rooftop of a RC condominium

We applied Bonnflon Sun Barrier to the rooftop of a condominium with actual residents to verify the
following effects.

Temperature measurement on the rooftop surface treated/not treated with the coating

¢ Applied Bonnflon Sun
Barrier on the rooftop of a
condo (RC construction
structure with seven floors)
Color: N-7 Gray

[ F=T

Minimum surface tempesature measured at 6:00 AM Maomum swtace temperature measured at 2:00 PM

| | AMSO0 | PMRO0 R ierpssmus dre R d .
Unireated 2420 5420 30.0C | e U Ct ' On

RGSUltS | surtace

Treated

ealed | 256C | 438C 18.2¢C ] by ~1 2°C




Bonnflon Sunbarrier

AGC

eRosult of CO: emission reduction rate simulation

L2 el besdinzbeads Poswr onsnglen | Bachrudyond | CObaricin smanl
- Sk ! paart Fypn [
Borniflon Sun Barmies 1.4M 10487 138.073 4.449
Cienaral paink 3052 12176 171.28% 600
Readucine sren 6127 2709 | 33216 1131
Feductian rate 21% - - 21%

The abave nunancal valuss are simoletion resulle and ol quaramsed salues,

Wirns Canehlens

Region  wealher condiions  Calculated based on e weather deta for Tokyo.

The moof suface irealed wilh Bonnfion Sun Bamiar and the ore
fraad wehoa general pard ara campansd The o is geay (W d)
* Thoz b vt bs anc: b lcubored ared painicd wath 2 gorerd par

SIS
condaons

Fizind al pse: Jurer - Db

Airconditioner

operaing COndBOns | ponpgoedae | VRN Lkagehme | SO0 w0
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Zelciikalion condions.
=0 unt prics af alacimicty consumplian = 1.3 yen par 1 BV, anc ook the prcs
ol ety iz considered incalowalion texcleding basic chargetsevios o)
“Thee unil prica ol ebcliicly varies deperdivg on te cordilion of Faw T
CLSIMET rensives alechinily
Paverr consumplizn is caonbalod asserning eriengy consurmplon afficicney
P as 2
01, RTISSION AW 15 DAY kg et
1 kwh will b 3 & mesjonies

m Rl slhunions shord S pdade fhickness 5 men S area 910 m@
wm Exterier will faxinle board | pate thickrass 4 mm ' anaa SE m? o« o
w Floar raqular concrata ¢ thicknass 1560 mm ! araa 300 mE

* This simutation was calzuleted using standerd wasthar dala and thermal load
calculabon pragram LESCOM (author bn Tekada, pubkshad by Inous Shoind

oo
B0 Total t f/ - T
- Total cost:
so H Cleaning and Repaint Acrylic coating / w
Fo ﬁ
. / 71 i

50 r__-—-/

40 /

v

/ Urethane coating

Life cycle cost

30 f .f

20

Bonnflon SunBarrier
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Combine Laminated glass and Photovoltaic module

Junction Box
Module Structure Fixed to Glass Edge

GW=1750
L. |

0

N

Solar Cell Laminated Glass
Series Connection
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) \ Solar Cell

e R e A R e s o M @l Sigeecll 0 | Wl Boeaices
] o S S o T T S e ¥ TikREL = face with Poiy ERE AL Bi-tasial with 5

DGR T AT DA — I, T Tof i Singis tacs vith Poty 8 Bl Brtauial with Mono:Si

i'-ll ﬁIGJLED*EAE-E?Eﬁ:':L.-EI?‘@H il] |._'.'.-|L-' s [rain B ek E_ frond B Lack

(—REE RIS T ARFT DR LhE S
THLERTOMmE L ED. o 0 HigeER
5| R R -

SUMJOULE" offers 2 types of crvetalling cells

emhaddad. Ona is Single face sither mono or
aly erystalline, Another ia Bi-facial with mono
R MBI Mono-5)
cryatalling, (1B = 156m)

#F Iront B back

Cell Efficiency : 18%-20%
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Aaus hilegraded P Sodidias
'y

B mEEAREEREOFR TR EFEE N HOFErDT (FHEE) N mESEEEOSAKTFE(GHEE)
Comparison of estimated power generation per day between Bi-facial Comparison of angle dependence between Bi-facial
and Single face solar cell in case of Japan and Single face solar cell in case of Japan
—h— MEEX AR —— WMEEX REmEE —h— MEEEEE —&— KFEEXI0EH
Bi-facial M-S 90 degree Bi-facial E-W 90 degres Bi-facial 90 degres Single face 30 degree
—&— RESX HE30 Es ~lt- AEEY mEEE - REEAEE
Single face South 30 degree Single face South 90 degree Single face 90 degree
500 E 1000 ——— =
] . = o o o SO
B a00 o ® 00 f-ﬁ"*’ -."‘L"'i
: 2
‘:";f' $ 200 %r 4 k:“f,‘“ < 600 i s BTy
73 M o =
Cm pe
day i 200 A \ Year 2 400
k: - =
g \‘\ X 3
B AN m 200
g ) g
g A 2
U T T T * F ;_P U L l:‘I 1 OI 1 l.,'I 1 - 1 1 - 1 1 - 1 1 : 1
12 14 16 18 20 = 'Ef!f’ B0 A0 E’ﬁ 3 a0 ?E?
B3 Time FLfA Orientation
st U — LN SRR T B2 SRRE T

In case of Japan, using Bi-facial cells, even if the module is . CL .
pan. g ' In case of Japan, using Bi-facial cells, when the module is

settled vertically, you can obtain above 95% power generation . .
settled vertically, you can evenly obtain the good power

compared with south-faced 30 degrees slanted regardless of . . .
generation regardless of setting direction.

setting direction.
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>33 —)U® T—2ZJ— | SUNJOULE® See-Through
fﬁﬁ Features of See-Through PV Glass
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§ See-Through PV Glass
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SUNJOULE® See-Thiough is an amorphous silicon type solar module.
Standard size is 1,400mm X 1,100mm. % front B bDack




Summary AGC
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AGC products can contribute to ZEB family

Energy Efficiency

Load reduction (Improvement of thermal insulation and solar shielding)
Stopsal S i
sy Tsuie A TIMCH
HALIO  BONNFON

Energy Generation
Renewable energy

SUNJEULE
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Thank you very much for your attention.

MALAYSIA SINGAPORE

AGC Flat Glass (Malaysia) Sdn Bhd AGC Asia Pacific Pte Ltd

D2-08, Block D, Oasis Square, 460 Alexandra Road, PSA Building #32-01
2A, Jalan PJU 1A/7A, Ara Damansara, Singapore 119963

47301 Petaling Jaya, Selangor D.E., Tel: +65 6273 5656

Malaysia Email: aap.glass@agc.com

Tel: +603 7859 9800 www.agc-asiapacific.com

Email: aap.glass@agc.com www.agc-flatglass.sg

All Rights Reserved, Copyright (C) AGC Inc..



