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SUCCESS STORY

FROM WASTE TO WEALTH
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cogannaraduudnnssuiond (C-A0S: CAPSULE
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Arto Engineer was established in 2013 as a research-based
innovator with the objective of generating items from
upcycled wood waste. It is combined with a polymer material
known as Wood Plastic Composite (WPC), a synthetic wood
made up of a combination of polymer and wood chips
that has been developed into architectural products such as
flooring, wall cladding and slats under the Arto brand.

Arto Engineer comprises a dedicated team of materials
engineering experts that created a semi-durable structure
which reduces shoreline erosion using WPC’s technology
as it’s foundation. C-AOS (Capsule-Arto Ocean Sediment),
a biomimetic coastal conservation product, has the potential
to reduce coastal beach erosion by mimicking the characteristics
of mangrove trees. The first C-AOS prototype was released
in 2003.

Arto Engineer has conducted extensive long-term field
investigations and experiments on coastline prevention.
In addition, meticulous monitoring and analysis of experimental
data has motivated Arto Engineer to undertake product
innovation so as to create a perfect solution to proactively
safeguard the environment and protect the coast by using
erosion preventive structure for clay and sand beaches.
The core concept of Arto Engineer induces collaboration
with potential research partners such as universities,
research units and private firms.

Arto Engineer now possesses more than 13 proprietary
technologies and patents, with efficient production control
through a domestic and international OEM network.
Every Arto product has been approved by customers,
government agencies, and the private sector all around
Thailand.







Us90uudnoIN C-A0S NIBUAUAIKAN (FLAGSHIP  Aside from the flagship product, C-AOS, Arto Engineer

PRODUCTS) 132 ARTO ENGINEER CO., LTD. €loiJ ) .
SurAidu ARCHITECTURAL PRopucTs Tonn @ISO has architectural products such as Arto Exterior,

ARTO EXTERIOR Jaqanicivoin WPC kSo woob  Wood Polymer Composite or WPC, for exterior applications,

POLYMER COMPOSITE daSumsfdviumauan o4 arto Interior, a decorative material made from Stone
||a:auﬂ'lTK|JnD ARTO INTERIOR 'Jan‘nnllm)i)'ln

STONE POLYMER COMPOSITE K3 sPc Saqywu  Polymer Composite or SPC flooring material for interior use.

dwsulgvumelu loenvkunowigaussnmwkan Al products rely on Arto Engineer’s core competency in
(CORE COMPETENCY) 2 ninAluladan POLYMER

COMPOSITE |n'“§)\)r(maqrumwua\) ARTO ENGINEER

polymer composite material technology, which is a trademark
of the company’s quality.

(1) C-AO0S: CAPSULE-ARTO OCEAN SEDIMENT (]) C-AQ0S: posu|e-Arto Ocean Sediment;

aUNSUAUAUNISNOIEEEIEKIN .
3 : Coastal Erosion Control Structure.

EXTERIOR

RTO

(2) ARTO EXTERIOR: Saqnannuliiasv (2) Arto Exterior: Wood substitute for Architecture
WAMDIN WOOD POLYMER COMPOSITE (WPC) )
Made from Wood Polymer Composite (WPC).

ARTO

(3) ARTO INTERIOR: Jaqnannulijosv (3) Arto Interior: Wood substitute for Interior
WAN9IN STONE POLYMER COMPOSITE (SPC) _
Made from Stone Polymer Composite (SPC).
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Sediment
Deposit Zone

An in-depth study reveals that durable structures to control
beach erosion are ineffective and have many short-comings
and side effects. C-AO0S: Ocean Sediment for Clay Beach
represents an approach by utilising both durable and soft
structures to relieve coastal erosion problems in a semi-
durable hybrid.

According to the observation of beach ecosystems using
biomimetics principles, it was found that mangrove roots
have the ability to manipulate coastal profiles by lowering
the energy of swashing waves (the wave phase that hits
the shore). This helps to reduce erosion from wave energy
and also supports sedimentation by increasing the beach
area by trapping sediment in backwashing waves. It is
initiating a prototype technology that mimics the mangrove
root characteristics and functions, becoming C-AOS, which
has been researched and tested continuously for more
than 20 years.

:_Sediment_
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Arto Engineer, the first pioneer of the wood substitute
market in Thailand since 2000, has been developing and
distributing architectural products for real wood replacement
for both exterior and interior decoration for more than
25 years.

Arto Exterior is a wood substitute manufactured with
technology of Wood Polymer Composite (WPC) for outdoor
applications. In comparison to real wood, it has a longer
lifespan and is easier to maintain, which has led to its increasing
use in Thailand’s hot and humid climate.

Arto Exterior is suitable for outdoor use in horizontal
areas such as floors and walkways, as well as vertical
decorative areas such as fences and balustrades. The self-
coloured surface eliminates the need for painting and finishing.
It has a low water absorption rate, resulting in no permanent
stains in comparison to real wood. Furthermore, the texture
and colour are similar to real wood, which can ensure the
quality of both the colour and the surface for up to 10 years.

Arto Interior is a wood substitute manufactured with technology
of Stone Polymer Composite (SPC) for indoor applications.
In comparison to real wood, it is easier to install, lighter in
weight, requires less maintenance, has no water absorption,
and does not swell. Among the wood-like materials, Arto
Interior is the perfect option for indoor applications either
now or in the future.

Arto Interior is appropriate for indoor flooring that
requires a wood-like appearance. In terms of appearance,
texture, and material temperature, all of this comes with
a quick and easy installation in one day at a Sx lower cost.
Arto Interior, with its non-swelling, incombustible, and chemical-
resistant properties, only requires regular maintenance to
guarantee both colours and surfaces for up to 5 years.
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daus:aunisninazAngniwludaguu
Sduffliuov ARTO ENGINEER Apnisniuidu
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1. EMBOSS: OCEAN SEDIMENT SYSTEM
FOR SAND BEACH uﬁnﬁmﬁua‘nnssuussmﬂrum
MsAN:KINNSEACDEDOLINDIN C-ADS AldvIU
TuszuuKkInIau |waunﬂrummslaawunmnnsw
goiJuw uRIUSI:UVAUDNDIND: unnamwmu
GRABNEMEGIANENIWEUIASUSTONSHDVIRED
1Az30WUSSSU

2. OTARY: FLOATING BREAKWATER
AudavAumsnnrAeKANNISNISAaIgWaLIU
AAUNDUAR:UAVEIEKIN Togsssumainisiai:
¥IUKINIANDINWADVIUAAU OTARY ADNISIVE
IuuysruINIstunIsans:auUWALLIUTKIKU:aW
funisAvanmwzdveKkIn Tngawisnrivuluuy
1501aS9 (STAND ALONE) KS2ri1viusIunus:uy
UUKI0AD C-ADS lla: EMBOSS

3. SMART SHORE PATROL ISpdvaSe:
INDINS:AUAIWANNIA:NS:IAAAUTUNZIA INNLUINY
MS3BaNUUYSTUNTSIAUdDYAGMWEINSIEIAZGY
NIAWUAYNSIWDANNIW (MONITOR) A:KIEIUS
(PARAMETERS) AIku:aufunisaaniiuu Tudagdu
€iDoNSEUTDKAVUINTKAIDVILIKIA (BIG DATA
OF SHORELINE) $1U2uuInfuniIsAIudu IRoIAK
Us:&nsniwia:Adunuugwovnisiivioya
ARTO ENGINEER 3vdiwulunisweuundoncidud
FomsiRudiDA IRDIWUFNENWIUNSTeiazoanIuY
ujnnssuuaaArurizadvcalu

Based on current experience and potential, Arto Engineer
aspires to be a global leader in Geophilic design innovations.
It began with the development of products, primarily for
the beach and ocean. The following are some forthcoming
projects that are still in the research pipeline.

1. EMBOSS, or Ocean Sediment System for Sand
Beach, is a novel product designed to control sand beach
erosion. EMBOSS, which is based on C-AQ0S technology
that works perfectly in mangrove areas, deals with the
issue of erosion on sandy beaches, which is a vulnerable
area that could be a beneficial resource in terms of ecology,
economics, tourism, and culture.

2. OTARY: Breakwater Floating, An erosion-proof
pontoon works by breaking down swashing wave energy
before it reaches the beach. As a result, because swashing
waves cause beach erosion, OTARY is an integrated research
study into reducing energy levels to optimize beach
maintenance. It can operate separately or in collaboration
with other systems on the beach, such as C-AOS and EMBOSS.

3. Smart Shore Patrol is a smart boat that measures
the profile of the beach and the pattern of the waves.
Massive shoreline databases are currently being calculated
in order to increase the efficiency and accuracy of data
collection. Arto Engineer has invented an upstream development
strategy for data acquisition in order to improve the research
and design potential of coastal products.
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2020:
28,990 sets @Bangpoo by Samut Prakan PAO"

2021:
41,924sets @Bangpoo by Samut Prakan PAO*
2022:
22,300 sets @Bangpoo by Samut Prakan PAO*
2,400 sets @Rayong by NSTDA*
1,005 sets @Petchaburi by NSTDA*
1,089 sets @Prachuap Khiri Khan by NSTDA*
1,200 sets @Phang Nga by NSTDA*

# PAC: Provincial Administrative Orgonization
"WETDA: National Science and Technelogy Development Agency
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SiThammarat




*RESEARCH PARTNER

* NSTDA, Thailand
(the National Science andTechnology Development Agency)

/ « MTEC, Thailand
) (the National Metal and Materials Technology Center)

}; » NECTEC, Thailand
! (National Electronics and Computer Technology Center)

Y * ITAP, Thailand
y (Innovation and Technology Assistance Program)

" * Chulalongkorn University, Thailand
» Kasetsart University, Thailand
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a member of NSTDA
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KNOWLEDGE OF THE LAND

PROPRIETARY INTELLECTUAL PROPERTIES

1. dnSunasnasus:Ous:
pvAUs:noulusssusfiuauiwalpawu. NO.
18867 (Us:infilna)

2. @nSunsnisopNIUUWANNTUN:
NBU:zIW:U3N. NO. 55861 (Uszinflng)

3. &nSUnsnIsedNIUUWANANUN:
iaaanarindvndu. NO. 46832 (Us:inATna)

4. AnSUNsSNISEDNIUUWANATUN:
€701SVN1SONA:NDU. NO. 46833 (Us:inAlnea)

5. &nSUnsnisopNIVULANNTUN:
IaaaariidvA3UISLNISANA:NDU. NO. 46834
(UszinAng)

6. aNSUNSNIsDRNIUUWANNTUN:
pUNSMIEN. NO. 79924 (Us:infAlne)

7. CERTIFICATE OF REGISTRATION DESIGN:
ARTIFICIAL MANGROVE - NO. 202014454 (AUSTRALIA).

8. CERTIFICATE OF REGISTRATION:

ARTIFICIAL PLANTS - NO. 008423354-0001 (EUIPO).

9. CERTIFICATE OF DESIGN REGISTRATION:
SYNTHETIC MANGROVE FOREST-NO0.30-1135738
(KOREA).

10. DESIGN CERTIFICATION:

SYNTHETIC MANGROVE FOREST - NO. 30202008345R
(SINGAPORE).

11. CERTIFICATION OF REGISTRATION FOR DESIGN:

ARTIFICIAL MANGROVE - NO. 6116648 (UNITED KINGDOM).

R

DIP

I. Patent - Natural fibre composition mixed with
Polyolefin: No. 18867 (Thailand)

Il. Registered Design - Plant Vessel: No. 55861 (Thailand)

lll. Registered Design - Pole for reducing wave energy:
No. 46832 (Thailand)

IV. Registered Design - Rubber for sediment acceleration:
No. 46833 (Thailand)

V. Registered Design - Pole for reducing wave energy
and accelerating sediment: No. 46834 (Thailand)

VI. Registered Design - Connecting Apparatus:
No. 79924 (Thailand)

VII. Certificate of Registration Design - Artificial Mangrove:
No. 202014454 (Australia).

VIIl. Certificate of Registration - Artificial Plants:
No. 008423354-0001 (EUIPO).

IX. Certificate of Design Registration - Synthetic
Mangrove Forest: N0.30-1135738 (Korea).

X. Design Certification - Synthetic Mangrove Forest:
No. 30202008345R (Singapore).

XI. Certification of Registration for Design - Artificial
Mangrove: No. 6116648 (United Kingdom).
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