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INNOVATION STORY 2023

Think Innovation, Build Sustanability
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Innovation and Creativity -
The Secret Recipe

ADIURUIEUDVANDN Innovation na: Creativity dutnanuuin RINISIBWINAATIUA
[Oulnenaan 1s10199:ldAlaRTANURUIEIGEONU IdMFSTUNTRANTRIRUITN
funoURLIEDWURDWURADSSEURVANLaEVUN Ik ToUNU IdfaevAdundy
IRgofo8SoLISavAUNOIWIDAEFVRUNIARU o8 wATUAISIIENINAUIAE

Innovation 1Uagaudanssu 1donmidunisuanmisAuwuidovsioniv3naimaasi
gogikdouyudiunndiu msAuwuawsninivimEAuNNMaasAUSUOVUYYE
riRisT IGwuavTRUAGIUISesn TUst Tanfitiautonaol33n “Innovation is seeing
what everybody has seen, and thinking what nobody has thought.” Dr. Albert
Gyorgyi udanssullaAuwunuvian devenAantuanutuzkataUs:NIsuevUyud
AVYINNISAVING KIIKQ AVaUUAZIU N0aaY it USuUsv duns: ol d55KE0
indovloBulru nzsoa|Haamstmonua\Duuua|'THouu

Creativity 1Uad1n0WAQasIvassA ||riuua\)ﬁj|Uupﬂsuan|§'a\)310n'1\>ﬁaUmaos’
AdWAGaswassAIdumsasvacuUstkataioniduiwowaolufouyud (Welcome
Surprise) GUs:lannnaloisavaoiuAnasvassAodvuIAadn “Creativity is the
power to connect the seemingly unconnected.” William Plomer liaavfKikuda
AoWAaasvassAdevmsasvraawsiudalouyudiREnwowaloiugoninadu
rfkinansiGoudenuARTLIUSNASIUAOKTY n:nunoaswassnmoTuTumsnu
wulki IidorwruaiomsisauisavikuiriSovstondansenluonia 18u auasii
aoliawavidado ndifmikifawavavAwondounanlka k3efau:iinaoniudaa
ndnrfrinaniworanadasussovlaliigou AoruAnasvassAviduinsovioasiv
nowELWaloTudalouyuEdUUIoY

IUuRgAUI WY UEIsITaUavaaLAIU aUavENEIETuovuavassnIkqra NV llas
MsAuoU auevnvEESorkihAtunYInEnmMans usnantudouhfudovassn:
AWQNGRY auevdndraniduiuiSevnisAiusudoussgndisiugovmskiUs:ansmw
nMsgotnrUNnGoraawsiunsns: srifuievd1vn n1sdaaunneg1v9INAIURNADY
ToeiRauiuaviaurdourasgruAniiruals auewnmaomduw|Ua|omthumsTu
Us: Tavumna\)m\)qnlnouu douauevdnuoluiBevda gunsa: narduauinis
auevnvuNForikinuluduAalmans uenmnuuavuﬂdanmmmamm?o
AOWSANLOU NISUBVKIADINSONTONSISNIWKSONASNIW Il smsTRGkUNTuIgon
AdguRnUdUgaUSUSOUNU FvririfansiReaTunoIUFawala aUevEnucFL
|Uuwmaomthumsuaovmnowuau?umsaasoununuwau AvlunJankino:
iSoulav3n Innovation IRGLINNSAVILTELAULLENGE dou Creativity 109N
nIsiIvIUvavauavdnuoluaIfty



nsivunnetvikldradistAvidauevauladurdvicivaveswidasluldisiAvly
sgmbuunds:augnriravndanikundlilailuds:laudnulas kSais1fiavljosn
szllnn:>1unoa31\)assmaa'1\)|oaoToaTumuma\)THuq avigu avauasiluweuus16
idaviki fidovoudoav dviurNIS1T Innovation mind set AGIED 1S19:E0000D
Creativity mind set AdIAavARU IWoIGoudodAulRITIRIAU doduusanssulia
AouANaSwassASLITUUevARVAVAGovaEARUNaIanoINAUTLTE

mlswua\)Tanua\alswnnouu uuualLJun\mwan wusina na: Naswassna\)THuq
nonssunuuuamaannouun|ncmnms?zmswmnsuaoTan|we|LJaauamwTU|LJua\>
nuuuaoewms IS”IO\)IHUI']"ISIUaEIUﬂIU’I TUiluBivud nasivaaudivudluidueinis
JauisSau HsaIUaauouTuTtJlUunwuns tQ1U llat IUaEIUIINUDSuO’lUTUIUUU'IUISOUUUUEI
mmn|s1a\)n\)UaaaTHnonssu|Ha1uua\)m|uuaaTu9031|so|UU|ou wagomeauana
m\annan‘nsr(uoa\aua\)nswa'msm\)qUe\)Tan mmunamnlsma\)mquaaumJa\)
oaonswsme\)anaunTHu’P mmeunnamsMaaunnrguoua\)LJtym Uufifie
ADIWANUDYUUUERSDISENINUERTDIN “RINISIDIADIWAQUDVUYUEDE 1S11191
Tanuamswaqmunu

usanssuamsidnoadtydelan |sma\)n'lsu:>onssuTHuq|wan0||nun:nUWU|Waa
AIs1AgdA28N1san HS(—)I’]'ISTUTHEI']OU'IUUU Hsan'13|LJaaummmue\)laaTHnaumu
yaA1Tky byuddoviSaushos SEIIVEED Tumanswannsua wabviuTRanav W W\)W"I
sssumonTou*nquTHU'muu uoonssun|nouunumaosmummsovnnds augiu
WwolkisisunoulaniRUogav ldns: uunmuuoonssuqunmﬂunnuwU']Tumn
vuudligeusuusanssudivn ikaduiBanvian 31 FuManalidauldiwsi:ideann
KSolugano:UnuuiGotvls

utusARoWAaaswassAlnowdAydedaloau riikifamsiBoudeuavavdivn
Is7vdevidrouAnasvassAuauIietvioudanssumsdwuITEiRInaUs:Tau
thavAAadtBenikidsadu §nthudanssuurveevuinuAuwELTuFOKO:AGN
GovkgomsdUKaraUIaNssUaNMSLNSIUITGoEAUINeas O RINaNAMIUBUTKUAD
Feature Arkankarandvaatouyud narailusiniskdalnasvniskuAINTYRIFY
19030U1a:AUEVEU |S"|o:|ﬁuTﬁo’mmuﬁoash\)assﬁo:zjoa|a§uTRu5mnssua'1ms
rviuviadu nasnetRifaustlasuiuyuuevyavuyuguINTU

Nova BUILD EXPO fisuideonu 1s11dion Secret Recipe 1§9vuav Innovation &
Creativity unidvl3iuvud is1lddviousanssua1nsc ugsowﬁwﬁoaﬁunﬁ?ﬁ
aulhdvldiazawasariinouidrdiivudanssuikaduldviadu vousidaonuisii
NS:GUWADIIKDAIUAQESIVESSAA0ENISYANINSSUEIV [y319:10u ESI Talk VU
dUUUT VIUIFOUN msuamdaaum:numo|Huue\)nur<a'1nHa'1a:>\)ms KSolluns: Y
N1sUSENOQIIUUUaYTFAUNANY WORD:aS1IDRUNIDUILANUANSIVESSAND:UI01
maosuoonssua"lﬂ"lsm\)qnHawnHawamunUtgmnvua\)Tanna vovuyud Avalannu
yavvIuna “Nova BUILD EXPO URNSSUN1SIIAQDUSANSSUDIAISIIAzADIUAQ
aswassA 1a5uasvANUgUIla:nUUasEUevEIq INeFVIDOOUNG llazlanAdvEu”

nadaw Avial
Executive Director of Nova BUILD EXPO




Nova BUILD EXPO
AoNIsSIOUNIVASLAIATY

||nncﬂa|qao1 Exhibition + Building Innovation AJIUAINTE
lnazA9WaunnInadu

udanssuua1IAS QNAaAUIA: s umMswouununlognasn uuWugUTavamUJaanssy
lla:3AONSSUAENS IGN1SAPESoUSOUUIANSSURAE uSanss uidaidu Exhibition
du iBuacwmmeailuediouin ndnssdufiawleidadion 1azaouaunuuauitMe
fifadu A Innovation Pavilion TsuRonssuwiauuavvIuiuld IWs1:IS19a1IdavS:UU
USONSSU MMURAN ESI drsusudinazuavludoan 10 Ud1ortn KEon1ssaionssy
n1sUs:noaliuuyevunAnw Stage of Designer mesw|Hunonssunaunum\)aaTu
viuRditiorBudaul

NNNA12U2YN1SN1YIUADNISIAUNIY

monsndugnniaue @vAMManaadrksumsdaviu Nova BUILD EXPO 2023 Ao
MoISNUaYMISIAU IWstIs1AavIUTRUAIRLSaTU TudUs:SauavTasvmsugoaitu
dGoauuayulrisaldiauaviuiugnan |mam\>Tsnmmsma\)uannuTHmoTUlsaaq
dovidesnliide:lsRIOuTUTUTa RoforaniunisritvauRfN1EIa:N1SIUNSUADL
ANakrIY AofiuvuiludonaAtynga AuvaundosdovivanulykikSoguassala
nadlgeunwilidetlsAoxTuluTula nnAotwdusoidnqnauidunsonandulkiu
moldudelulalukea

L 3L

URGo: dovﬁlthﬂma|6aoﬁuua:ri’1r]noeh\)fr¥ﬁuussaTUﬁmUmea llazNCy &ALy

AoRudsnina isaluladovnisibunrbvirTolas naisadoavnisikvIuUs:auAIUEISD
THmnnao

“IWS1E TumuuamswuUtgmmnun:numonomnma Isyihdorinssionuialolde
TnsvmsTRAUIBNETIneSkEoanMAv:IoNYsNETULIU Toar A liraiRunwol
yanou TusowuwnummlouuumaTumumnueannTHu 10uanAnuulku ncis A
dovunazuAAvtAadulusn 9 Idoutnorthikla SoidumsennAosasvonouiinto
dufrruanAnla"

@viau @vivaiwausounivlugaoudso

stiRuIGIMsSavunaavaumiduindevijortvAidufonssunvmMsaaa ArikEuIe
rusznaussiivldwuniunauithruieldlaaasviiaz namrgToUgauwusn|UU|mn\)oounna
BumsasolomanoudiSouevssion1vasold

1GovravuOVAIWENSD AtuFYavIu Isudodusaluldiduauidas lunisrioiu
ARNTaIgull 1s1GevUsUBUATY FAUUAYUDIUYDVIST FSOUDONVIUIFAVEUAT
IndoUrawusdas N1AST N1A3EIBW NAGUIAL a010UNISANY lazdoaisuoasu
Forikoruvavisaldsunanausuituasvadisud

vauun 1IPnsaulna
Executive Director of Nova BUILD EXPO




o L

-
—=
“—
-—
-




aisuty

12
22
38
52
58
62
68
74
78
82
88
92
96
100
104
108
120
124
128
138
142
146
152

158
174

AU

Innovation and Creativity

Nova BUILD misiaunivasvaiAty
aisuny

Key of Success for Future Development
Nova BUILD EXPO

Innovative AE

Innovative AC

HVLS Fan Air Distribution

The MRT cooling

A DCS success is not that Simple
Swirl Air Distribution

Roof Design as Solar Roof
Double Skin Building

Benefits of Perimeter Toilet
Concrete Box Culvert Solutionfor BMA
NOVA Market

NOVA Town Home

Green Zero Energy Cafe

RIH Innovation

Cool Wellness Center by the DAM
The Night Sky Cooling

HVAC for ESI

Electrical for ESI

Fire Protection for ESI

Sanitary system for ESI

ESI Concept with Structural
Engineering System

Innovation Pavilion

NOVA Stage of Designer Award

179 uni Air:100% DOAS with Dehumidifier Heat Pipes

180 Comfil: Camcleaner Ventilation for Meeting Rooms

182 Leafpower : Crossfire Technology UVC Water Disinfection

183 uniAir: Plug & Play Air-cooled Mini Chiller

184 cCASAtech: Floor Radiant Cooling System

186 cAsAtech: Wall and Ceiling Radiant Cooling System

188 venco: Building Lifecycle Performance Management

190 VENCO : Chilled Water Thermal Energy Storage (CW TES) System

191 VENCO: CET Enviro

192 GEKKO : usanssurieRuauougSosU

194 unisus : Thailand’s First and Leading Expert in
Private District Utility Design and Implementation

195 sGI: Vulcan-The Eco-Friendly Anti-Scale System

196 3AF: Virus Guard Air Filtration Equipment

198 Masstec: ECO Water

199 Masstec : Reflex Winkelmann

200 sum: Moving Bed Biofilm Reactor (MBBR)
202 5.unm:s:uudvathdrsudatnsssusia

204 secuworks: Al Digital Risk Detection System
205 GENP: Smoke Protection System 3
206 LsE: Lighting Management System T
207 BGRIMM:Smart, Energy Optimization, S8z -~

and Well-being Solutions for Industrial
and Commercial Projects
210 JIEC: Prefabrication Riser MEP.

214 Hilti: Innovation Story\ o _3'
218 AGE : Fluon ETEF!
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INNOVATION STORY

for the Future
Development
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1 2 Key of Success for the Future Development.



frlendly Understam:lm t @ value
nature reduces cost and is the
smartest solution.

The 4 nature elements are
Earth, Water, Wind and Fire.

)

AYOLS NOILYAONNI
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INNOVATION STORY

The Beginning
of Environment /

Energy / Safety Goal

Nai Lert Park

e

Royal Orchid Sheraton Hotel

1 4 Key of Success for the Future Development

EEC originally come from Environmental
Engineering Consultant with the founder
vision on the importance of environment in
1976. During the early stage of large building,
building permits had to be submitted with
septic tank and cesspool. EEC was among
the design consultants that introduced
activated sludge wastewater system to the
Hilton Hotel at Nai lert Park.

On Energy saving engineering, EEC introduced
Primary/ Secondary chilled water supply to
Royal Orchid Sheraton Hotel VAV system to
Thai Military Bank, Sriayudhaya building.

o
-
-
-

Thai Military Bank, Sriayudhaya
building



Future Park Rangsit

The Dark Age

Before 2000, it was the dark age of green
development. Project developments were
decided on capital profit. It is the age of rare
interests in green and energy saving investment.

Most said was “Why should 1?” and the new
way was seen as rat lab. Most preferred to be
in comfort and remain conventional.

Also introducing Energy Center concept,
Loop Low/High chilled water pressure zone,
Low loss cross flow cooling tower and large
buildup AHU to large shopping center such
as Seacon Square and Future Park Rangsit.

Before 1992, the Building Act did not require
Automatic water sprinkler system/ Fire
monitoring. EEC introduced standard Auto-
matic water sprinkler system/ Fire monitoring/
Fire pump station since 1976.

All these changes to industry standards
impact construction cost and consumed
efforts to convince the building owners but
proof to be the right path of building industry.
Changes and advancement must be pro-
gressive along with project development.
Today must be better than yesterday and
the project owner shall always plan for
tomorrow.

BEFORE 2000

Dark Age of Energy Efficient
Building

The Pioneer project as the most energy efficient building is the Government Center project
with Energy Intensity Index of less than 70 kWh/m2/year. It is the first large scale District
Cooling System with Combined Heat and Power System.

Government Center project

District Cooling Plant/
the 20,000 m2 space with
cooling floor system and
Ductless air-conditioning

Key of Success for the Future Development 1 5
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INNOVATION STORY

Age of Zero

EXFONENTIAL EMISSION
REDUCTION PATHWAYS
TO LIMIT GLOBAL

WARMING TOLSC

After 2020, Digital transformation/ Sustainability/ Climate change crisis/ COVID pandemic
shift the whole industry. The whole world was set zero. 2050 Net Zero target is a new challenge,
providing both threat and opportunity. NOVA Build Expo suggests that this is the opportunity
to link the gap between the innovation seeker with the innovation provider, including bridge
the innovation provider with another.

Why Innovation is
Crucial

These new crises cannot be solved by conventional meth-
ods. The new normal requires new methods/ innovations
to cope with the new order.

NOVA Build Expo aims to increase speed of innovation implementation broadly. 2023 is the
first year and after COVID. We are glad that there are more than 30 organizations supporting
this event including core professional institutions such COE, EIT, ACT, ASA who have a similar
goal of driving the building industry.

The crisis that we face is so great that cannot act alone and require solutions at compatible
scale. NOVA Build could part of scale building.

1 6 Key of Success for the Future Development



Builders are responsible
for Engineering Advance

Achievement
FUTURE %
ﬁammms‘ml‘d? uuuuuuu aud1 W . . . .
rodon Soon i eOH AT ﬁ\\ As always said, a good builder is responsible for the
0 advancement of engineering. NOVA Build Expo will be a new

market for builders to explore new technology and innovative

solutions. 2023 is the first effort of bringing practical innovative
solutions together in one place. We welcome many interesting technologies this year and
believe that visitors will discover many new ideas and solutions during the Expo. We also hope
that next year will be even more exciting when more international organizations will be able to
plan and participate.

Nature Based Engineering
Solutions

During NOVA Build Expo, there will be sharing session on

. . “How To” apply nature base solutions, which are ideal
methods for sustainability. Nature is free and environmentally friendly. Understanding the
value of nature reduces cost and is the smartest solution.

The 4 nature elements are Earth, Water, Wind and Fire.

?

From Impossible to “Possible’

As one of the innovators, EEC more than 10
patents on air-conditioner for OR, Dedicated
Environmental Control System, All-In-One
air-conditioner, Sterile air-conditioner, Combined
Heat and Power System, Gas Turbine Inlet Air
Cooling System, Thermal Energy Storage System.

Innovative Ideas such as Solar air-conditioning
System,

Cooling Green Wall, Pond Cooling, Earth Cooling,
Thermocline Cooling, Hybrid air-conditioning,

Ductless air-conditioning will be presented in
NOVA Build Expo.

Solar air-conditioning
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INNOVATION STORY

© EEC ACADEMY
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Bio Cooling Wall

Thermal Active Building System creates Comfort
and Energy Efficiency

NOVA design models such as VISTA NEO MED/ The Rangsit International Hospital, the
completely new age of hospital building design; NOVA Town Home, the revolution of town-
home that 24/7 comfort suitable for new age generation; The NOVA Market, the completely
new concept for wet market where cool/comfort and clean are maintained 24/7; Sukhumvit
101/1 Sandbox, the Bangkok solution for underground utilities/ cabling, drainage, flood and

urban heat will be shared in the NOVA Build Expo.
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Real Success Stories

The Forestias is one the real success project with more than hundreds of awards. Key innovations
in the project will be elaborated in the NOVA Build Expo, including District Cooling technology
in Unisus booth, All-In-One air-conditioner in the Innovation pavilion, Floor cooling technology
in Innovation pavilion.

AN

The Rangsit Hospital project

The unit bathroom/ prefab-MEP/ Sterile air-
conditioner that are designed for RIH project
will be in SCG booth. Modular chiller will be . T 5
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Key of Success
for Future Development

Sustainable Development, Decarbonization, Net Zero are the new languages today among
most organizations. But still, do they know where to start with and the scale of energy target/
carbon achievements seem to be impossible.

Strategy

Like most of successful project development, there should be strategy or master plan to set
the right path towards sustainability goal. The ECO-system of Decarbonization should be
established.

Plan

Timeline to actions is the key to track the program achievements with clear commitment.

Project Management

Time/ Cost/ Resources management must be re-designed to be in line with the strategic
ECO-system of Decarbonization with full Understanding of Life Cycle Cost investment,
Collaboration and Harmony of Experts. Use of natural resources is the key for construction
cost management.

Implementation

Advanced construction method is the key to success, to manage Time/ Cost/ Resources and
waste effectively.

There will be lots of innovative solutions, some might not be used. Phasing is important and
PO should be placed at the right time with the right decision. Do not only rely on academia
consultant since successful program required experienced professional practices.




Nova BUILD EXPO 2023
Bl TEC, Bangna Bangkok

At least, this is the Expo that displays practical innovative solutions, some of which NOVA
(New) might not be widely known. NOVA Build Expo 2023 focuses on Decarbonization

innovations / Clean air solutions.

It is the “Must Visit” Expo where seekers of sustainable solutions cannot miss.

The followings are some innovation lists that participate in the Expo:

Construction Innovation
» Prefab Pipe Risers

» Toilet Module

« Prefab Wall Solution

Smart software and 10T
« BIM Solution
« Smart Meter
-Water Meter
-Drinking Water Meter
-Energy Meter
-Electricity Meter
» Advanced IT Product
- Digital Twin Technology
« Al Solution
- Robotic
« |oT Solution

» Advanced PICV Valve

» Sterile Air-conditioner

« Air Valve

+ UVC Product

» Advanced Air Grill

* Pre-Insulated Pipe

« Modular Chiller

« TES-Thermal Energy Storage

Mechanical System

« Automatic Car Park

+ Automatic Waste Collection System
+ Food Waste Composter

« Smart Bin

Sanitary System Innovation

« Advanced Pipe Material

« Advanced Pipe Coupling

« Smart Pump

+ Advanced Water Treatment

+ Advanced Wastewater Treatment
« Advanced Recycle Water System

Air Conditioning System Innovation
» Floor Cooling

« Green Cooling Walll

« Cool Ceiling

« |AQ Product

- Shaftless Lift Lobby Pressurization
« HVLS Fan

« All-In-One Air-conditioner

« Advanced OAU

 Advanced AHU

« Advanced FCU

+ Heat Pipe Solution

« Advanced Air Filter

« Advanced Air Cleaner

+ Advanced Cooling Tower

« Advanced Ventilator

Electrical System Innovation

« Smart Power Distribution

+ Solar Solution

« ESS Energy Storage

« EV Charger

+ Advanced UPS

« Advanced Lightning Protection
+ Advanced Lighting Solution

+ Advanced Transformer

+ Advanced Unit Substation
 Advanced Fire/Smoke/Security Detection
» Smart Pole

« Smart Detector

Architect & Structure Innovation
« ETFE Solution

« Advanced Noise and Vibration Control
« Smart Faucet

+ Advanced Building Insulation
 Advanced Glazing

» Low Carbon Facade

» Catwalk Solution

» Advanced Block Wall

» GluBam

» Concrete Box Culvert Solution

» Honeycomb Panel Solution

« Hilti Product
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INNOVATION STORY

EXPO

usun “EEC Group” I0UUSIN3AONSAUSNYIONIIUUGIUSAINSSUDIUSEUUS
Anododondd A.A. 1976 ToauoouwmadmswunuuouuTumseanuuuwcum
Tnsvmsmonmua\)au n\)m\)mu “ntumwuocmo A2IuUaaand laznd1v
awuua\)nswmnsua.a\)l|:maau mUuuuonmunoHanua\) U. EEC Group
T5Tumswauualasonisanda 50 U Asauud

EEC Innovation Story

EEC UnowudamuluiSev “Quality of Life, Safety na: Sustainability” we
“aswactuArikinannnn Iasonas a~noumumswcuuﬂnsvmsm\)q nnA
Fovioa awasatwlasvnis avdolud ..
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Royal Orchid Sheraton Hotel 1a: 21n1syudivuding aury.o
na: auny.b “First Role Model of Life Safety Building”

Isoisu Royal Orchid Sheraton ooniuuldide a.A. 1980 Fvutuzliu Local Code vavus:inAlne
goludnnruraSevs:uutovniumavikidaluda dos u.EEC idviRunoiuUaoaiednikqiwavikg
&rSudAURTGEINatTUDIMSTORTREVWNAE FoldIusth Royal Orchid Sheraton TRi0u Role
Model Tsvsunrvnsniussinalnafeeniuuiris:uu Automatic Fully Fire Sprinkler System fu
01ms laariviusoununus:uuIIVIRQIWALIRI, szuuldvIdaunIsewawkiiwoononeiAIsutu:
INQIKQ llass:uU Smoke MonogementToannq HovwnTonnaanuuuMu “Sub Fire Compartment”
\WoUovrunisawwiw ias |wan:nuUaaonaa\)aoua\mwnmﬁaTuTsonsu suiluiralk Royal
Orchid Sheraton Hotel iUu “dunuu Life Safety THunTsmlsum\)f] n\)unan’SO TaweuurSoau”

mmsUumuuoTnaaury oliatbifusnmsieeniuuiboUnA1980TusnAsauy. nKvnsniulszinAlne
Adn1seonnuus:uulovnuwavikdnuu Automatic Fully Fire SprmklerSystem AvoNANS IO
AnuUasanaludsanasnswaauvovgAunisasniuems oeanaladonao UssinAgolul Local
Coad nounu|sa\)msUa\)nuna~oomsmo|wa\)THuaanmuwnu?uuoaan\)?o

o1msyuBivuding aury.o na: b Fvidudunuuainis auv. Mivrtolddonsulasanavoviis
g5afuarmsiikviisnauiluornisdwdviuniswauualasonisdudon u

Royal Orchid Sheraton Hotel 21msyudivudinaauny o l1a: b

91A1SAUESIBNISIAaUWSINEST <o Wssu (1I9VIauus)
Role Model of “High Performance Building” strive to
“Net Zero Energy Building”

91ASAUESIBNISHIDVIIUE ooniuuibal A.A. 2007 n1v u. EEC Tdeaniuusouiiuaniuian as. auns
ytyeyisnis doanuoncuAamseaniuulagls “udanssu” District Coolmg System (st uumamlau
mnﬁuanm\)) nazudanssu “Dedicated Outdoor Air System” (st uumamn'\ﬁusansnlauua KD
IWoAJUAU dew point ua\)mms) A1vIUSIUNU “udanssuiddaanainas Air Flow Wmdow nazn1s
9oNIIuUdIAISKANE ©1A1SNT wn. Tuaaa 1,000,000 as.u. sounguidu Unique Complex Building
Woasvlendnuliiastivaiuisnaawuiiudonannis (Facade) aoa\ﬂomnnm 50% wsounulawunigaos
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INNOVATION STORY

|wuuuanno1 20,000 as.u. noonuana'\\) Court vaveoinis oumTHmmsnuaswmsq 1Jua1A1s
duiluuRdUssan5nIwnasus: Haowa\)mua\)aoToaummsTuwa\)muTvs/vslwo\)mmsosmwa\)
67 Kwhr/m2/U FoidudiATnaidavnu Benchmark u10s19ud1A1S Zero Energy Building (ZEB)
ANIONSUWAUUAWALYILUNAIINUIIAS ausnuywavvu (ww.) mHuoTonTumu 58 Kwhr/m2/U

21n1sAUEdsIBNIsIaauws:IRasd co wssu (19vSauus) Fvidu "dunuu” vovarnisauv.vulairy
“Mega Project” nummsTuwa\)\nunuUs.ansmwavaouavds.mnTnanaenmoun\)Uoouu

91ASAUESIBNISIaaUWSEIREsa co Wssw (I1I9vIaIu:)

91A1S SW. ASS1IBUEURISIBNISTUE
“New Era HVAC & Life Safety of Tropical Climate Healthcare”

91AISSW. ASS1BUEIURISIBNISTUE ooniuuibod a.A. 2004 Tagnw u. EEC Tooanuuusoununauamdun
CTAB 9111s sw. ﬁssanumswmsma |UummsamuumsuwnauumTHrynu wn. szaaasounm
200,000 as.u. funidus: mmumsau/uu “Tropical Climate” Aun9: ULJEyH'nsa\wa\) AOWBUNIaLIBas
mafue1ms” nv u. EEC Fvoldeaniuufs “ udanssuiwenn Pain Point” dvnad Toalds:uunounu
aowBuna: Ua\mumsmscy|c1uTmua\)luaTsnmaTummsmumsTU ‘udanssu DEECS” (Dedicated
External Environment Control System) iwonounAu “Dew Point (OOU']FY]\)) maluonais” lagszuu
“DEECS"9:M1v1ulieindas=91Ns: uuUsua'lmﬁmalTuwun 0\)|UuuaTHa‘lmsanmsnnoununowuuTn
naao|oa1ToﬂTu||Usuu/Rsa|Ua£|uuUa\) 1uo1msa\)Usumn'mTuwun/a'lmsarlUnaamsanaﬂ
n]ua\mans.nunemsnoununmuuuue\)mms

91A1S SW. ASSIBUEURISIBNISTUE
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stuU “udanssu DEECS” siogoaasgiv Positive Pressure TRIMWURA/iun naaluainis iwenowiuugh
fumisnouAuAANIYMsIkaveveMATRINsIkaiBausn wn. azorauinganazlkaidaunauiuusion
wunnunmuahmouaaao |wan:)unu/Ua\)nun'1$cm|z59q (Air movementlnfectuous Control) nazszuu
DEECSsvgoaUavnu PM2 5,PM1011atuanos s9INNauan1A1sIUTRSOBUITIUISUNDUNISTEES UL
gauniafuornisiaifuediva |waTHntumwmmﬁmaTumms sw. aa10, Us1Adndu/uawy
nas Ue\)numsmmuasuwaaumwnona niswnWuhRduevynainsiazus: mvuwTuusms
JoriiK szuu “DEECS” (Uoouune DOAS) iJuduniuu “New Innovation Solution” |waTuTumsnounu
ng:wuuuavmsaanuuunuUsﬁansmwua Us:kdawavviudir§ua1nis sw. Tropical Climate
ISoau1outivdoaauu

91A1S SW. AISS1Y | Uaurisrsnastug 10U sw. IIKVIISNATN1S99NIIUU “OR Mechanical Floor Enhance
Concept” IktioBUTOLINUNNIGA IWaTETUN1SIMVIAZEY HAU (Hyperglemc Air Unit) yavRavrinaa
|waTHnaaumaau|a|uaHa\)mcmuneaunau Short Cut namwasnmmnmua orquavWUARIdQ
R “mmmaunTHa|oa|uTur<a\)mcmummua~mo aturmu/nmuuu n\)noaaonnuomoawa\)msmmo
3nAvavIRoAIUE: oonTumsmmﬁumsosooaouo||asnuwaLJnsru|nso\)UsummﬁTooaamoawToa
[ideovsunouidawn., nwunmcmmUu wn.High Sterile IWolRstuulinowao1aNazwSouTuN1STS
vIUQaaQIdauLtUE mcm|wano1uUaaonaavanmusuqua

Hypergienic Air Conditioning Unit (HAU)

For 0perah ng Room

o Duve e vyoad
g FenEE AR LA LW TR

Oparating Thaatra 18°C /58% MM

sw. ASs15UaURISIBNASTUE 010UD1A1S SW.IIKVIISNTUUS: |nnTnanTuuuonowunomsaan||uum\>mu
Life Safety fusuiuu “Defend in Place” Strategy 1WefRgUoanlua:aonfunisindeulko k$agUosn
ogfuanio: unconsuousTHmmsnaa?ummsToaan\)LJaaonamn|Ho|wa\>THuT0a|Tuma\)awawaanmn
01A1s Bon1seaniuu “Defend in Place” 10unisaoniiuuRdev?d “Multi-Innovations” s:k319 Fully
Fire Compartment Design, Fully Automatic Fire Protection Design lia: Fully Addressable
Fire Alarm System Design Raoaus:ausunuritviusounuldosv Seamless nazgus:ansniw IWo
AgwlasanagvgavovgUoaina:ynainsagisddaluainas sw.

Nova BUILD EXPO 2 5
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INNOVATION STORY

Fire Compartment Design

District Cooling Plant

sw.ASs1sUauRrIsS1sN1Istug ITua1ATISSW. IIKVIISnuavUN. TnanTuuoonssus tuuDistrictCooling
Plant |wamau1|a|uTH||nmms sW. llazo1A1s39ad Forudu sw.Aauasnaa Carbon Footprint nas
AJUAUQTUKRN, aowBunazdoviiunisiwsidolsanieafuaraisiaiuasnvd nasonmanisidudanssuy
mnmamunnmom\mu omdumcﬁw sw. ASs1sUauRIsSIBNIStUE IUU SW. SIBNASIIKLIISN fuun.
TnalnTnsumsaausuua.susa\moaumswws*nuenna JCI (Jomt Commission International)
AUARAL91INIUA91A1S N1atidudInISSW. amuum\)msuwnanTosumsmauuunmumnnau SW.
drvUstinAuInugduivlauu
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The Forestias
Engineering Innovation for Quality of life, Sustainability and
Resilience Project

Tnsvms The Forestias 18ulaspnis Mix-Used Complex uunafknjuuwuiaunsn 350 Ts fwurioasiv
>700,000 as.u. SuauuuuI-asia Tasvnisusznaudoenguainls Triuwnadfe, Condominium,
Senior Housing Residence, Isviisu 5010, 91msatinoiu, Shopping Complex, Sunday Local Market
nata1A1s sw. 500 1Y

n1seanIiuUWaUUlAsLNISAYNE1D Tdanus:avAraNTRAU, sssus1d, ludiiasdadnevaudivr [dende
ogisounuldegivdnoiugunas Tusunounu oouusUuuumswcuuﬂnswmsuooU\)HooTunswmnsToam\)
uUs ansnwgvaa, aswnmmwuoono wnuaasounusssumoTo Gno1uUasan, dasistyulnAn
Guav ia:dnowdvauntvauEvInadou mswasunlnsonisdvi New Era Innovations mnmsﬂnnn
aoniuunattihuaigiulasonas

Insvnasus:naudoa Innovations v wodviuUuavd ..

4—"‘ *'.

5wt The Forestias
Project

Tmi

FORESTIAS

iy Canapy Mulberry Grove Villas
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INNOVATION STORY

CUP Innovation

Us:znouaoe District Cooling Plant, Thermal Energy Storage, District Fire Pump , Drinking
Water Plant, 9a4 $o10u Plant Us: ansniwgous:rRaawavviu mmsnusmsoomsaoTuumasm
“auqaaniw” vov Demand na: Supply Toaan\)a\mo aamsidusurtuaisritaouifiudioanailasvnis
foluTddo 70% aaltyk Green House Gas iia: CUP Innovation Svgogananio: “Heat Island
Effect”iJunalkaniwanio:onialagasauvavlasvnisanavnsdn 2-3 °C ideifguriunuurtialasonis
mTHmmSUS tREQWALVU lat wnummsn?womToom\)aman\)ma"l’ummsna tN18uUONd1AIS
ann\) Cooling Tower Ua\)Tnsvmsa\)mLnsn|Usau|auou|UuWona1nmuumTthmaTu/Tnsvn'\s
Avos won PM2.5 ia: PM10 Tugov PM Seasonal Tadv 6,00,000 au. wa/urnasivadiudasans
TRIngAURTEG3aogNMausnansidiluodvg

Utility Tunnel Innovation

Utility Tunnel 18u Innovation AgneaniuutRidufiv Main Ring Road UumTHcysaUTnsvms Ay
oluVAIGUYIUSEUUY Y RIBU stuudvidu, st uua\)mUs J1, stuudgundu, ssuudouinauiwa,
stuU IOT, stuu Green Power Smart Grid, 9a4 numsaan||uuam\)manasmwa\) asovasuliar
Quadounsuldvie 24uu. /75u, 1Wu Ring Loop Infrastructure Unmterrupted Design 3nMv
Utility Tunnel Innovation G ¥oganAIWSeuUURdNUU MIRAdNUU Main Ring Road uavlasvnis
uamﬁnuaomnomonuunoTu > 15°C Woaanms: Heat Island Effect ma’l’uTHS\)ms llazWon1o:
nmuauwauaowTU\)quuTHS\)ms llaz Utility Tunnel Innovation fvilsauiatouruidou Dyke dou
soulasomsitotoviutriousnFonuuuvuI-asia fikawisawasualasvnislalaaliidovurau
21nmausnlasvnisuiny Bvriafkustrgaduaulduinnds 300Q, aa Carbon Footprint 91N
Logistic nsuudv nazuaniosonmisthausnnausnuinuiulasonislduriAia Gelddnbudoosiv
“Sustainability Development” na:éviduds:lasudegidgana: mmsm\)fﬁufnsomsUaaonamn
GrriouTdeginodogiu nasriiRdhdunalulasonasluiunis:dos:uus: U1EUNYDVBUBUAVAUIIDOADU

STalateld

2 8 Nova BUILD EXPO



Zero Wastewater Discharge Innovation Concept

thidgo1nenaisidiunisiilaedvdoins:uuiidatinidavevernisoonaidavavriuivoring
Deep Forest fonatwwunuevlasonis weldlunissathduly Deep Forest uuna 33 Tsue\)Tnsvms
IWous: HaomsTUnswmnsmTumso||alh|LJumsaomsTunswmnsu1 Us1A9Innasssuradiivoon
dans1stuzio: SUHOUUUUUHSOIUUD'\S dosturatransistusiovau aoUtgmmnouuuuuToasau
TAsons Nla: aomTUmalue\)anmuTuTnsvmsTumssoumuTwwaonaquw

L -
L "
L

¥ forw 30 1y iy

Sarmn * m\-ln - iy

1 o 628 @ nmf‘"\

All in One Air Conditioning Innovation

Itovons: uuUsumn'mnoTuaounno £A9VAISDADUANYTURNID, ADUBUSUWNS, IGU9INAUSENS,
aa Co2,aa VOC, aa Aerosal Tuwunlwaaon:nu|aa\)Tumsomue aaaisstire v, Jovnu PM2. 5,
PM10 na:UJovriuuaniooinniausnainisia ooamou U.EEC %Hvasiv “udanssustuudsuainia”
Juuiki 18an31 “All in One Air Conditioning Innovotlon Boiduudanssun1seoNIUUINETRS:UU
Jsuomia 1 doaiuvasariviulannagivdivdu |waaumo noamounoswawsuuuua?umsTuvoo
n1efua1A1saNAaoe

Nova BUILD EXPO 2 9
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INNOVATION STORY

Dehumidify Green Wall Innovation

|ua\)mnmsm Vertical Garden nalufua1ans unaswdrymlse\) no1wdunasdost’ maTumms
Boidu “riasau” Silent Killer Ua\)wnunszuoomaTumms N U.EEC $vooniiuuudanssuaouiiuaaw
(Vertical Garden) 1581091 “Dehumldlfy Green Wall Innovation” iwe@adonialuainis wn.usu
omalaaliagvoms:anuBuTRINWUA doaniseaniuulk “Dehumidify Green Wall Innovation”
dawursndolourluwuiuindudaesadrdully, aanorudulueniAias asw\mowmauTUwsouq nu
$orir Tk Dehumidify Green Wall Innovation awasnaswaouifiu, anaowduiuwn., Tadasada
GUTIWS 11a:a$10USSa1N1ASSSUBIEIWD “Healing” AuTua1A1sdndos

EEC Academy Building Pavilion Center, The Forestias

Floor/ Wall Radiant Cooling Innovation

—_

udanssus:uudsuaIMIAIUUINSYE d1rSu Radiant Cooling Version A u. EEC oonIUUUUDLD
ADTUWIABASYAEIUISNaS1van10:A0uaUIalaNvEIRSUNURUSUDINIA (wunUo) llasWwuRTJusu
o MA (nstlidevnisilarUNG1vIWOdUNaNAUESSSUBIAINMEUDN) IWDTRN1STEBIaUavULLE
kaaeenvndosaiaulRlusuludevetiidiurevnaen/wunta AlausoidariNcoEUNassSSUTIa
nauanld “udanssu Floor Radiant Cooling” dvnaioo:goaikAuauisnigddnesiutiu/onnis
Toaan\)lauauwa||c1&1\)mmsn|LJoHu1m\>sunaumasssumm]aToaTuoa\)naonmu|ausoTHa KSo
noncinis Apply f3iunisiggsamausne1nisigu s:deviv, s1ustdeay kSendicdiuaou fauisald
Dehumidifier Green Wall Radiant Cooling 1weasivaniosaoiuauraldnninnioala&ivls
Josna

EEC Academy Building 2 (TREES Platinum Certify)

3 0 Nova BUILD EXPO



Natural Ventilation Tower “aur1atouovy”

“udanssuniseoniiuuirRONs: ||aaur<uuma|uma|Tum doean1seaniiuuiRd Passive Ventilation
Tower wauwmunu Mechanical Ventilation Tundat mmsnaaTuTnswmssoun\)Huo 620,000
au.wa/uin IWoasv “nst sigaukyuidguniatuda” asv Natural Velomty Air Draft iwolRIiaan1os
AdauTElazaaloyrinisas aun:ﬂuuumnmsmauwa\muTumaTum WoTKUA Deep Forest 33 s
1uvrnRdaowsuifiu Tuduikdaodo nasins:igauwasiiuasivaduauIeaaaioan

Ventilation Tower

Central Drinking Water

eanuuuTHu Central Plant waanats maumunenamnnauauwuamuumswwu WHO doglingovsns
mswaoumumuumswmu NSF gvsradrduniaa: r91anIundanaulaaatasufivRovwnaAe lag
srathduriukofion “UV Sterile Intelligent Faucet” n||ac1\)wantumwumumaao|oa'\|waasw\)
nmuuu?oa\)aoawsuwusfnn nasidunisaquezwaradn >22 awuuoo(ams)/u 3nAvEvaIuIsnan
Carbon Footprmt 21ns:uuyudvindunalusouusawaiaanidsiuou > 6,000 tCO2/U

Bottlel*é’ﬁs’-SocEty

uanirlovnddagrvweaviuddivdu lasvnis The Forestias a“\)Uu:Sonssuénmnmar‘idwm?z??u
TAsvn1saBoranAUAL DA ELEN TRIRQNNAtUNWESA, yuBUlIa Fvi00douovavEiutiduna
T&Tasvns The Forestias 1Ju Role Model of Mega Project Aigwasn a6y 83,423.05 tCO
futisn nazawrsnaa Carbon Footprint I[duannda 39,554.05 tCO2/U Tquof]moaaoqunsoms
Uoauulasvnas “The Forestias” [asunasAaidanirlasusivdas:aulanuinuiandi 42 s1vda
“Innovation & Sustainability Award” ﬁmnUTOU@\)O\)mswcuu1aa\)H1f-|UO\)Us inAlng

Nova BUILD EXPO 31
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INNOVATION STORY

EEC “ESI Concept”

toward to “Carbon Neutrality”
& “Net Zero Emissions”

21nMsiaaundaviisoni§ovev Global Warming & Climate Change ou1ua\)mnms|osry|c1uTc1
ua\)Tanssnoan\)uuanW'\ rn1saswasiaunviAsugio laadlaAtvivnisusinanswainslanet1o
UInulE s:)un\)msn\)ue\)laamnmswcuuwmuouummanmomsnounuoua ounalrkina “nas:in
Tanuanuaa” sunslandevuisouloruasiv * ‘oudtyyrards=sru1a COP26" |waTHnans INF
"soulionuaanisUaadaasNnyiSouns:on Tnamswcuuwe\)nntls~|nnna\>uva Carbon Neutrallty"
mafuld 2050 na:svdidarure “Net Zero Carbon Emission” Tul 2060 wsh:a:GulugiusA
EEC|Uuomnsaenuuqu\) ‘3ronsdoviduwauuinazasivlantRandan” 1s1devidno1usSuRasau,
yoou nas wcuansomsn|swc1||aTHU\)aToumeauuTHTo IWSIEDIUNISOONIUUWAIUTASONIS
91A1S4 (101 donadenisuaalzdes Co2 Avaaurioas1viazoInnis Operate 91A1s0a90018N1S13
vovoAs laglaw: ampaomsdaodaaa Carbon Footprint o NNsTEWALIUEIRSUMIUDIANS
Avs:uU HVAC llasstuuduniwesusdancua:aaniunisidssaiuainis
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2nUtyk1 “Climate Change & Global Warming” #oi0unissTknjdirsulanisad n1sstusvAnisia
1ndov9ons/oUnsnindus: ansniwgviaznisus: srEawavvruALTUIREYWaRD:IUAg UIIUavKEDas1v
auoaTHuTmnonnTanlsﬂo Godu u. EEC oveenuuuwcuuﬂnson”usm\)qUUHannuonmuno “ESI”
Concept Il “Eco System - Sustainability - Innovation” BviifiAn1vasasuniu SDGs Goals
(Sustainable Development Gools) na: BCG Model (Blo -Circular-Green ECONOMY) Tunis
poniuu IJuRANYMsSWaIUIWoAUEDEU nasigiduindevidaiunisia:iusnaanisuaalaes Co2
Footprint TRUeaRaa melRifanwniswasulasenistusuiiuu “Low Carbon Society” l1a: “Carbon
Neutrality Development dulyvg “Net Zero Emission Society” Tunao

“ESI Concept” New Era Valued for
“Future Development Industry”

|ua\)mnnuaouTtho.lmTouonno'n|uom\)mswcuu1su||Uu “Green and Sustainability” IWoaq
nisUyaalasa Carbon Footprint |waas1\)auoauaDTanuu iuniseonnuuWuRdeviddunun
aouanq zj\m:nunnTowou|nomnmuwcuuﬂnsvmsnoTUwaan||uu||c1a~ Disciplinary 9:cdwauciom
(Silo) nasTuiusaouiRusouAudvIdisuGU 18U aoudnos siSuduoeniuusuldsy Form mmsnaaa
oniolasvmsidadvavdeiranonsviustuusoaniuudelaalikiindovdns/s: UUUSEREaWELLIUROESD
“Energy Saving k8o Green Concept” IRldnsiuuau Scoring logwranisAaystuINIssouRuawIIc
isuduilunuoniv “Tij Fease - Aavnugv - 1I0unis:inlasonis” BoAraganis:avnano:gndaluidu
n1s:uavusinainu

[
-

doudu aasaidaiviuwasualasvnasuavu.EEC QP RIVIVY] IUUSIJIIUU “ystuinis” lagisu®INNAs
Minimize nmuseumnmauenmamms?wueaﬁaoneu Foo: |UuwaTﬂuums :UUUSUDINIANDOIANS
anav (30-50%) nasdyvesaniiuuasiv Innovation Conﬁgurotuon |wesola0mstjwa\)mune NotaIwIsSn
Trade & Balance aunuld na:anAa Long Life Cycle vavlasvnislagul OPEX U1souw»1stu1aoe
b5 a\)mTHounumsmluum\)ssnoma\)mnmu|Uuem\)mn ( iwsn:Tu Life Cycle vovorniso:idu
CAPEX 25% OPEX 75% ) dotun1std Innovation “ESI” Design Concept funisagv Green-

Sustainability and Resilience IBun1swasualasonasik “doéiunasfianouduat” Taliaan
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INNOVATION STORY

EEC “ESI Concept” and Muti-Innovations Engineering

n1seoniuuwauunlasvMsIvaTRIAQ ‘Carbon Neutrality Development’ ouliv “Net Zero Emissions
Society” aawusunuu “ESI” Concept du TAo1wsuluadivdvAdend “usanssufrainkanea”
naunarunuiduMulti-Innovationslug1o:n1vdu “Sustainnovation”Disruptivelnnovation”
2uliv “Business Model Innovation” HsaeuqanmnmmweTUlUu Tools Concept Tumswcum
Tnson1s Tngiida: Innovation ATTUNIsAvIULENILUTIUONIVASEUUIIUIAIIWAOKAN AVT .

“SUSTAINOVATION”

10uniso1viuona1uAalagnistd Innovation TUH']SOE)DIIUUIWS HEUD'IWUOC]IIH ET\)IIC)O&OUH&T au”
UO\)NOEIO']FT&I?UTF]S\)H"IS 15U

- “gunmos Ag’ ua\)ncumwmmnnTumaTona'\msnnaO\)NaTomaamom

- msaonmu|aa\)ua\)n'lsc10|uam\)mnm ' naluanns

- “st UumaUTnn/ usina” nnnauamuaua Unoulasananaznaavwald

- “liavaosyv’ maTummsn|wa\)wanumsm||a\>sssumonIumnmusau/GIoremamms

- St uu/|aum\)atyosuuosw/uuoov mefuains, stk3191ATS as 21NMguUDNIWaITNgo1A1S
nakoon soaiSonazUaaans

- “aoudasane” Ue\)womafufnsvmsn\)mafu||a~mauanmms

- St uuoomsuamaa/ua latN1ss: mamno Tuasouaniosnasliyasionas: THunuuuum\)lna\)

- “ladasnIwinauev Infrastructure” maTuTnsoms

- “CUP” High Efficiency Central Utility Plant sz :uuans1stydInAiuusougUEUsSEENSNIWEY

- “Green Power and Smart Gride” |wamsTUwa\)muTWW'\sounuwa\)musssumo
oe1viiUstanswagoan

- BMS&I0T |wasousouueuamstsmummmonHs uuauasausrisvanisUsuidvaalula
WolRinovdnsiaonAis Operote AUs: dnBNIwgvaa 11azau1snuskIsYaNIsasv “gaaniw”
vov “Demand & Supply” Tunistdwavviuiias nSwennsuaverAsidosiobus: sanswagvaa

- 9a9

“‘DISRUPTIVE INNOVATION”

|TJumst?u:Sor]ssu|v‘\}a|Ua‘iau||Ua\)||u:m:nuﬁo|c'1uq GoogvIsu AUNDTUDEANI “ani1otAoiuaune
o:iladoan1swowas:uuUsuomA” dvliu EEC SvAauannsaudasnis “@GoAnaniwuovAduilu
Tropical climate yavun Ina” vreannuuluddikuidoanisasv “Micro Climate Design” i
aswamatioadeunnuauniaiRifaduiivuinausnenas WelRgAuTusIAISaISOTEESN0tSOU
nusssuyialdedvauiado doadszinalnaagiuaniwndoinia “Troplcol Climate” Svawisnaso
“an1o:AdIUauIaNIauana1Als” Tomanmnummndn 00.AUOQRUNDAKUIIFO FVN1SONIUY
“Micro Climate” ddoverda “Multi-Innovation” Aonwdu Engineering, Architecture na:
Landscape i nmwauwawuaaonaovnuom\)a\mo WoTRiAua1u1sniggsaldod1vau1any Indoor
la: Outdoor BviJuus:laslidonisaanisidwaoviu, |UumsTuwa\)mum\)sssumoham\)num
llazdvaiuisnldsssusrdmeonis Healing & Booster wavgsalddndos ... k3audid Dlsruptlve
Innovation mnosnmouqn?u Generator 1Jus: UUTWV\/’]H’]SO\)ODIOUHO\) Stond by Tmaaqua as
Carbon Footprint s:k310n1s Operate TugovWwaau |Uaa|U|Uun'lsTu ESS system ritviusouiu
Green Power System na: TES (Thermal Energy Storage) lwalUuuRaDwa\)\nua‘lsa\)onlaun
t6vauldaasaioan il Life Operation NnAuAnazlinaaloidana: Carbon Footprint TRurlan
1Wudu
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Source: Imternational Energy Administration (ILA) District Meating and Cooling.

“BUSINESS MODEL INNOVATION”

10u “udanssy” msaswsduuu Business Model Juuniruiwesevsumsidusanssudivn Afstums
wauuilasonasy |wa|wunmmm\)ssno (Vc:lued ond ECO- System ) THllnuoonssum\)q|Ha1uuzj\)
uanikUav1nasivus: TaUuTHunntumwuocmoua aouooaaunavayuao a\)awmsnnaTmnoszoun
Tnsvmquus :81:8108nA08 Bv “Business Model Innovation” G |Uuuoonssunuunu1nmnty
A u. EEC TRémuzdnnisnuevlasomsaasau e “1du Tool funisduindeufumsidusanssudion
WalanfulRdnsuau”

“‘BIM" DIGITAL TWIN INNOVATION

uenmuemnum\) u. EEC évidudanssuniseaniiuudaanisidgunuudnasv 3 dloals Program
“BIM” vigus: ansnawgv yogaadoUalgvuavvIunoasly, gosaaviuIwugdIniuudangvla >
10-15% vovAReady, ogaaainioasvld > 20% na: a\)mmsnTUTumso'l\)uwu FM (Facility
Management) lla: O&M (Operation and Maintenance) uavviuuskison1sidogvidus:ansnaw
avanaos

uenvINGIuUT1aev 30a “BIM” auasariviusounus:uu IOT (Internet of Things) N nlnuuauamn
mse\)uaarytgwum\)qnoomﬂo Woldlunisus: ty2aWan1IsSi1vIuYdYIASEYYINS,aUNsNIa: 21A1sIWe
TRscuuindovsnsritviusalulausuivaauldanu life Style Ue\)mmsuuqom\)uUs ansnaw laznaqv
waiduguiuu Digital Twin Building Operation Ideg1v Real Time nazaiuisnuskisaouauldoin
nnnnn|oa1r<sa||u||c1msnounumnfn3ﬂwnuane

Nova BUILD EXPO 3 5

AdOLS NOILVAONNI



INNOVATION STORY

“ESI” for “Better Life and Better World”

Godu 9nUtyrk1 “Climate Chang & Global Warming” ﬁlUuUtgmTHrgsounuua\)Tannnouu Dt
aswnmmdaau||Ua\)THmswcuuansomsTusU||UU|0uqnmum AUYIUU oununm “ WoTRIG ¢ stna\)
iJuran zf\)uJumsmuToTanssnoo:)amsusTnﬂnswannsTanaawaouaa\)na tNVUOVIFE,UE:, Uan10:
SERIDE nnua\)luusUnuumswcumnTumm rauRasomssiRinlanuinuia Godu QadaIda10EuTDdY
u. EEC Arivuluavnisuandi 500 SviduviuseniiuuAlts Innovations Tagjoran “ESI” Eco System
- Sustainability - Innovation fumisesniuuwauunTasvMsiwesanis Pain Point v vovnIsSTE
gaafugaloguu Iisr0:lulnyrivanio:, PM2 5, Tsaszuna, sulUtivloyras: ouTan ‘Global Warming
& Climate Change” Woustlaulivow “ ATUNIWGEIO-FVAUYUBU-FVI00d0N” AdVEU GVAdED
Insvn1s The Forestias ?5\)IUUCIOE)EI"I\)I'HSE)ODIIUUWCUU’]TF]S\)FHS"—ITUSUIIUU “ESI” Concept 10un1s
i3] “uomnssumsaanuuwwenmmwvoono (Quality of Life), AoWELEUYDLADIIDOEDU (Sustainability)
nasfiargudonnanno: silaaunlavuevlan (Resilience)” sulasvnisldsusivda Innovation-
SUStOInObIhty Awards s:aulannsn 42 s10da

E :EcoSystem
S : Sustainabilityg
| :Innovation
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2INAUSNTUMSasL “udanssu” Wwelifumsesniuuwauunieaso
“atunawddanadnazAoiudvéu” lunnq Tasvmisieiuu Uouu “EEC Group”
ol EEC |nnOVGtI0nS lla: PATENTS uanna1 9 s1enAs 11a:9gSs:RIMvNISWAIUN

GioItiovIWNTUBNKAESIENS 11a:a8 “Ustaumstinmisrinmuuew u. EEC nan
50 U fu Development Industry wuonnuAMUIdUaLANS Knowledge Base N Al
EEC Academy iDudoduindaunNIsWoULIMSHvIULIA a\)nnowusem\mmue\)

3viluiralR EEC’s Innovations 10u Innovation nmumsumwr “nog"+
“Ystaunisti” unsh 50 U 18U “ESI” Innovations Conceptin “aswums*muTHu"
TRfnovn1s Development Industry, aswAcUE SRR veTASIMSIIa:aSY
A2IUNANTRIRIIAWONISIB12 “EEC Group” 0aaain
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4 0 Innovative AE

There are 3 major disruptions that push everyone in the world
to a new start: Digital Transformation/Al, Climate Change/
Net Zero, Pandemic. These 3 disrupt everything, disrupt the
way we do things. Bad news is that they cause series of crisis,
and the good news is that these crises are no boundary and
new start to US, Europe, China, Japan and us, the Thais. May
be the Thais can also be one the leader of the new world order.
Of course, innovation is the solution.

NOVA Build Expo sees the importance of bringing innovators
together and presenting them in the exposition to accelerate
the advancement and implementation process.

Architect and Engineer are the key players since conventional
design will not answer all the new challenges. NOVA or new
way of design, where architect and engineer are not separated.
There have been talks in the universities that “Architect
Engineering-AE”" curriculum will have high demand but sadly
that professional council do not provide license for these
graduates. Building technology is clearly multidiscipline and
includes knowledge of sustainability, green, energy, environ-
mental, economic, sociology, etc.

Innovative AE will be a new area of design, when building
design is led by innovations while conventional design is led by
form and function. Smart City Development, Smart Building,
Green Building, Sustainable Development, are becoming the
goal of design and development.

Each Innovative AE design has its own interesting story,
which creates added value and WOW factor.

Allow me to share some of these stories:



INNOVATIVE
- AEINNATURE

Innovative AE can be found in nature around
you. “Nature Based Engineering” is a method
of cost-effective design with excellent results.
Skyscrapers are an example of human ego,
against gravity and nature, it has been known
as Hugh investment, high consumption of
resources and material including high operation
and maintenance.

A bird nest is a “Onuadifiuilugu” a cool living
home. It has a well-ventilated temperature
control design with low MRT. This one has an
entrance design to prevent flying insects
from entering easily.

Innovative AE 41
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1 HEFORESTIAS FOG SCAPE

This is an example of “Outdoor Air-conditioning”. A new area where site landscape has been
engineered to provide thermal comfort and natural environments where morning fog could
be experienced by 5 C lower temperature, reaching dew point temperature. Factors that are
related to fogging are: temperature, humidity, valley scape, water scape, night cooling and
Mean Radiant Temperature-MRT/Albedo.

Shaded hardscape areas
mitigate the heat island effect
with large matured trees

¥ ~"* , R

S <
‘/?Com!nrmbm shaded

area underneath trees " Y

Good outdoor
air quality

Forest cooling effect, night cooling provides basic lower microclimate of 3°C

Road and building surface temperature are controlled. Together with 24/7 cooling charge
from District Cooling System, the right conditions for fogging will be possible. Movement of
fog due to valley scape (elevated ring road make the site become a valley), creek scape, and
different high/low terrain will create fog movement like in nature. 13 High rises in the project
have stack ventilation tower integrated, becoming breathable buildings that provide natural
ventilation and air-changes to the site. Steady natural ventilation avoids accumulative
humidity.

INNOVATION STORY

4 2 Innovative AE



MASTER PLAN

District Cooling System, Albedo control provides additional lower microclimate of total 5°C

The Forestias is a good example of “Green City Lung” and contribute to Bangkok air quality.
Lower AQlI in this district could be expected.

Innovative AE 43
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BREATHABLE BUILDING DESIGN

This is an example of building mass design as large wind sail that direct natural wind through
space between buildings and greens. Proper wind velocity increases thermal comfort level to
the project inner court. Greens filter air with selective plants. The filtered air enters Sukhumvit
front and improves AQI along 101 District. As the inner court has improved microclimate from
shaded landscape and 24/7 cooling charge from District Cooling System, the Coud 11 supply
cool, and clean air to Sukhumvit 101 District.

MATETING POD
v e ety ®y 87

SCENARIO 1 - South with wind scale level 2 (Mght alr 3.3 my/s)

The Cloud 11 project that has been designed as “Breathable Building.”

3
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THE RIH LANTE
HALL of SUN

This is an example of “Breathable Building Design”. Rangsit International Hospital-RIH front
has been designed with the concept of Lantern Hall of Sun or “kogSaunu”. The design includes
double layer facade, where the outer layer facade material is ETFE and the inner layer facade
is conventional glazing, acting as a Hall/stack ventilation tower and Vertical cliff like design
garden. The ETFE facade is sunscreen to the inner glazing facade, avoiding expensive
heat/weather protective glazing. The ventilation stack creates air movement to the
surroundings and filter air through vertical garden. At night, it becomes “Building Lantern”
and light glow. The lighting is soft light and does not cause light pollution as most facade
flood light. The facade system is not harmful to birds like glass buildings that are hit by birds.

Light is life and expresses hope at night, avoiding dull and depressed hospital appearances.

POWER OF : FOWER OF

Rangsit International Hospital-RIH front has been designed
with the concept of Lantern Hall of Sun or “rogsaUnu”.

Innovative AE 4 5
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INNOVATIVE
CITY AIRPURIFIER

This is a case where MEGA structure can contribute to city air quality improvement. MEGA
project development creates high traffic, that comes with increased street air pollution and
worsen air quality to the city. More large buildings/ commercials/shopping centers development
add on to PM2.5/PM 10 level.

These developments normally have large underground car parks that require mechanical
ventilation systems. The system should have both an air supply and an exhaust system.

When Electrostatic Precipitator-ESP air cleaner is integrated with the supply air fan, it will
filter intake polluted street air and supply to the underground car parks. With a minimum of
4 air-changes/ hour requirement, the underground car parks will be maintained at a good air
quality level. Exhaust from the car parks will be discharged back to the street and dilute the
polluted the street air, improving the district. AQI.

(o
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Car park ventilation system can contribute to city air quality
when it has been integrated with Electrostatic Precipitator-ESP

13




INNOVATIVE
LARGE BUILDING ROOF DRAIN/
NATURAL WATERFALL

This is the case where a large roof is presented. The large roof collects large amounts of rain.
Conventionally, the rain fall will be allowed to drain through rain leaders to ground site drain.
Rainwater retention tank will be designed to collect and slow down rainwater discharge to
the street drain to ease city flood during heavy rain.

The large roof is an elevated ground by itself. The roof should be designed as a green roof with
sponge landscape. The design will retain rainwater more effectively. When roof drain channel
has been integrated to the roof design, the drain channel will be able to collect rainwater and
direct it to designated location that designated to be the down pour. This design can minimize
complex rain drain piping leaders.

The accumulative rainwater downpour could be large enough to create a natural waterfall
landscape during rain.

The large building roof is elevated ground.
“Sky drainage” system has to be designed as sponge landscape
and avoid complex roof drain/site drainage system.

Innovative AE 47
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THERMO-ACTIVE DOME

This is an Event Place and a Destination/Attraction. Outdoor event lawn has many pain
points: too hot, rain, strong wind, mosquito. A weather protective solution will ne required
for such a function to avoid uncertainties. With attractive design, the architecture can
become a destination and attraction for visitors. Experiencing/Exploring theme can be
created from the design.

Thermocline is normally used for
deep water where the water tem-
perature is stratified, and abrupt
temperature occurs at certain water
depth. Similarly, air temperature can
be stratified with height where hot
air stays at high level and cool air
wareinrone stays at low level within the same
W{ room.

V
\{ STABILITY ANALYSIS

” . With a dome covering the whole
| 10 GBBLS [ ovssroo POHESTUCTURAL onceptsTues -  Space, the upper level can represent

tropical climate, while the lower
levels can represent cold climate or
even north pole climate. That will be
an interesting journey for kids and
family to visit. When, wedding event
has been added, more wedding
themes can be added. Produced
cooling at low level will supplement
the upper level, while the upper level
will damper heat from the sun.

Dome material can be insulated by
ETFE, whichis light and easy to con-
struct. At night, the dome can be

illuminated with programmed lighting
“Climaxias” Thermo-Active Dome with display.
thermal air stratification design
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Smart natural cascade habitats with smart water/energy management strategy

09.%.709.15 | FHIVIIN[CN

This is a case where a site is terrain. Cascade farming has always been an attractive site to
see and an effective farming overlay. An excellent characteristic of cascade landscape is
water management, water retention and drainage. The zig zag pattern slows down water,
avoids soil erosion and retains water for use.

This is an excellent idea for EEC Cholburi New City development where the site has about 100
meters of terrain. Cascade Livings can be designed to accommodate residential zones in
green and natural habitats. With the design of high level/ Low level reservoirs, water management
with zero discharge and water as energy storage will be an integral part of interesting
water/Energy management towards Net Zero Energy.

AHOLS NOILVAONNI
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EEC ENGINEERING NETWORK

Dr. Kecha Thirakomen
Chairman and Chief of Innovation : EEC
President of Nova BUILD EXPO

INNOVATIVE
AIR-CONDITIONERS
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Besides advanced HVAC engineering
practices, we also see a need for innovative
HVAC products. Believe it or not, Split type
air-conditioning that is market norm today
were art of Thai HVAC engineer during 1974,
because lmport window type alr-condl




INNOVATION STORY

Since the establishment of EEC, we have
always developed and introduced innovative
engineering to the industry, since we believe
that a good engineer has to offer engineering
advancement. Air-conditioning technology
is the area that EEC began with, since the
founder of the company, Mr. Chaiyan
Salicupta and | are HVAC engineer.

Besides advanced HVAC engineering practices,
we also see a need for innovative HVAC products.
Believe it or not, Split type air-conditioning that
is market norm today were art of Thai HVAC
engineer during 1974, because import
window type air-conditioner were noisy. Thai
HVAC engineers also produces local split
type air-conditioners, chillers, cooling tower,
buildup air-handling unit from that age. A
good reason is that there were competent
Thai HVAC engineers. Today, Thai air-conditioner
manufacturers are world top 3 exporter amid
fierce competition with Chinese manufacturer.

Import Brands dominate Thai market. Indi-
vidual units are dominated by Japanese
brand, and large equipment including water
chiller are dominated by US. Depending on
these brands and their technology only. As
designers, we are tied to their available products.
HVAC designers have been practiced as
system integrators and fit them in. That
might not answer what we really target for. It
is also important to support Thai industry,
local manufacturers.

When we designed the HVAC system for
mega shopping center: Seacon Square and
Future Park Rangsit or the QSNCC, we had
air-handling unit buildup onsite with local
cooling coil manufacturer. The buildup
air-handling units were as large as 500RT.
The QSNCC unit had ESP included for IAQ.

These Build up Air-handling units had proved
to be reliable and easy to services, easy to
inspect, clean and replacement of cooling
coil when it need to be upgrade with additional
capacity or when it expired.

Build up Air-handling units were installed in Mega Shopping Center, Convention Center and Office Building

54 Innovative Air-Conditioners



DEECs - Dedicated External Environmental Control System (like DOAS)

During 2000, Thai hospitals faced MRSA spread, humidity and mold problems. EEC
introduced DEECs - Dedicated External Environmental Control System (like DOAS)
and HAU-Hypergienic Air-conditioner for OR. This equipment was locally manufactured and
patented.

HAU-Hypergienic Air-conditioner for OR

Innovative Air-Conditioners 5 5
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INNOVATION STORY

Recently, EEC patented another innovative air-conditioner;
the “All-in-One” for the Mulberry Condominium/ Villa
at the Forestias with the aims to provide “Healthy and
Well-being Sleep” air-conditioning. The unit has 2
dedicated cooling coils; the primary cooling coil
dehumidifies makeup air, while the secondary cooling
coil cool room air. Dew point sensor controls chilled
water flow through the primary cooling coil, while room
temperature sensor control fan speed.

“All-in- One” for the Mulberry Condominium/ Villa at the Forestias with the aims
to provide “Healthy and Well-being Sleep” air-conditioning.

The “All-in-One” name comes from its functions: Air-conditioning/ Dehumidification/
Makeup air complete in one unit. As wall type air-conditioner, the unit is easily accessed from
front for easy services. The unit is large with plenty of room for services. The face of the unit is
flexible for interior decorations with various options to match with interior. Air flow pattern
supports IAQ and healthy air-conditioning and suitable even for high room ceiling.

5 6 Innovative Air-Conditioners



Another recent innovative air-conditioner is the “Sterile
Air-conditioner”. This unit has been developed EEC after
COVID design, that requires dedicated/ localized air-
conditioning to avoid spread of disease and clean/ sterile
room air.

“Sterile Air-conditioner”. This unit has been developed EEC after COVID design.

The unit works with DOAS-Dedicated Outdoor Air System and includes UVC/ MERV 14 air
filter. Air flow pattern has been simulated to provide directional air flow. Design allows room
air supply from clean zone to return air zone and minimize stagnation. There are both
Upward flow and downward flow model according to application. “Sterile Air-conditioner”
provides safe environment for both patient and MED personel.

Visitors can visit this innovative
air-conditioning product technology in NOVA Build Expo
Innovation pavilion.

Innovative Air-Conditioners 5 ;
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EEC ENGINEERING NETWORK

Dr. Kecha Thirakomen
Chairman and Chief of Innovation : EEC
Bresident of Nova BUILD EXPO

HVLS FAN AIR
DISTRIBUTION

58 HVLS Fan Air Distribution



E

One way to save energy is “Hybrid
Air-conditioning” where fan work with
air-conditioner, providing air velocity
and thermal comfort can be maintained
with higher set point temperature.

HVLS Fan Air Distribution 59
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INNOVATION STORY

Fan has been used to provide comfort before we have air-conditioner. Air-conditioning
comes in because of hot weather due to urban heat and climate change. To now, air-condi-
tioning has become the 5th element for living. Office workers spend their life 90% in indoor
air-conditioning. Air-conditioning consumes vast energy and half of building energy cost
belong to air-conditioning, especially in hot tropical climate like Thailand. One way to save
energy is “Hybrid Air-conditioning” where fan work with air-conditioner, providing air velocity
and thermal comfort can be maintained with higher set point temperature.

Large air-conditioning spaces, such as shopping arcades, convention halls, exhibition halls
require air ducts for proper air distribution. Large air ducts can be seen over the ceiling of
these rooms. However, air duct construction cost is 15% or more of air-conditioning system
cost and consume 15% of system energy as air moving energy. The air duct air distribution
system occupies ceiling space, obstructs construction, and creates noise. In high ceiling
applications, room temperature stratification against downward supply air, and special air
diffuser must be used to push the cold air downward. Air duct always leaks, and losses that
could be as much as 10% cooling losses.

Air duct also accumulates dust (since construction as construction dust) and mold and it is
in situ pollutants throughout its service life. Cleaning of air ducts has never been perfect.

& 40% Less Air Moving Energy

Far Blades Diameter: 12, 16, 18, 20 E 24 ft.
are avaslable

Air Volume: 215000, 279000, 335500,
A06000 & 477000 CFM

Maotors: 1.5 Kw

sacH “Virtual” Air Duct

Air curtains /non-disruptive
airflow

The increased air circulation from
an HVLS fan also allows a facility to
24 feet (7.3 m) fan produces a Horizontal floor jet 2,700 mm deep for 2000 sqm raise its air-conditioning
temperature to as much as'4
degrees while maintaining the
same level of cooling comfort

HVLS-High Volume Low Speed Fan with its characteristic of supply high volume of
air can be an excellent alternative to air duct distribution.
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EEC suggests that HVLS-High Volume Low Speed Fan with its characteristic of supply high
volume of air can be an excellent alternative to air duct distribution. HVLS can supply air
volume as much as 40 air-changes which is much 3-4 times higher than general air-distribution
system. High air-changes reduces density of Infectious Aerosol and reduces risk of infection,
providing safe and healthy environment. Together with Air-conditioner/ Air-Handling Unit/
Fresh Air Unit/ Makeup Air or OAU, the air-conditioning system can be designed without air
duct system and become “Ductless Air-conditioning”.

Visitors can find HVLS applications in the
NOVA Build Expo Innovation Pavilion.
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About air-conditioning, everyone only thought of convective cooling where air is cooled by
cooling coil in the air-conditioner. Air enters cooling coil at around 28°C and leaves at
around 12 °C. At the same time, moisture in the air has been extracted or condensed at the
cooling coil surface. The conditioned air then enters the room and cools the room to around
25°C and 55%RH. That room conditions are suitable to remove heat from human body that
need to dissipate heat from their metabolism process. Such an air-conditioning process
has become the norm of air-conditioning. Cooling media in the cooling for split type/ VRF
air-conditioner is refrigerant, while chilled water is the cooling media in chilled water

system.

Air-conditioning consumes more than half of a building'’s
energy consumption. We are addicted to air-conditioning
and spend 90% in indoor air-conditioned workplace. It
is a major cost of escalated energy demand in a city.
Refrigerant is a greenhouse gas and energy consumption
produce carbon and climate change.

Mean Radiant Temperature-MRT is the temperature
on the room surface around you. It has a significant
impact on thermal comfort and has 1.4-time effect on
apparent temperature or the temperature that one
feels like than convective cooling, since 45% of human
body heat dissipation by radiation.

A room with a high MRT is an oven and a room with
low MRT is a refrigerator.

SKY RUNNING

Low MRT environment at The Government Complex brings value added to the project
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MRT cooling system is a Thermo-Active cooling system that is the most energy efficient.
There are applications such as “Floor Radiant Cooling System”, “Ceiling Radiant Cooling
System”, “Wall Radiant Cooling System”. Radiation is electromagnetic wave at infrared
range. Therefore, it can absorb heat effectively within certain distance, say within 2 meters.
“Floor Radiant Cooling System” is widely applied because we stand on the floor and heat
will be absorbed all around you 360 degrees. The floor is thermal mass and can store cool-
ing energy like a cooling battery. The stored cooling energy is embedded in the concrete
floor and is not blown away by wind like conditioned air in convective air-conditioning.
Therefore, the system can be applied for both indoor and semi-outdoor with proper shade.
It can also be applied indoors with natural ventilation.

Applications of MRT Cooling System on EEC Academy Building 2 lobby floor

There are several MRT applications in NOVA Build Expo
that visitors can explore and learn, including active demonstration
in the Innovation pavilion.
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Applications of MRT Cooling System on Mulberry Villa at The Forestias living room floor

Applications of MRT Cooling wall on Mulberry Villa at The Forestias balcony
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Applications of MRT Cooling System on bio walll
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Bio cooling wall provides cool seating (upper right picture at DTGO Head office)

MRT Bio Cooling wall is another EEC innovation. The 1st Bio cooling wall has been at EEC
Academy 1 building lobby for almost 7 years. It was fabricated from copper pipe; cooling
mediais chilled water. Return chilled water which is left over cooling from the system is possible.
The bio cooling wall cools and dehumidifies natural convective air through the wall.
Exposed chilled copper pipe provides radiant cooling, lower wall MRT. Selected indoor
plants purify and generate oxygen 24/7 (EEC Academy building run chilled water system
24/7). Since the light in the lobby is on 24/7, photosynthesis is nonstop. Copper oxide also
kill germs. Charcoal, as part of planting absorbs VOCs. Condensed water irrigates the
plants.

The innovation is so simple, inexpensive, easy to construct, no maintenance: providing
many benefits. Plants grow beautifully as time passes. It is worth investment compared to
decorative wall.

Bio cooling column at Council of Engineer lobby

Finally, a good Insulated building is the building that has inside building surface temperature
close to room temperature and lower than human body temperature. The surface includes
glazing, ceiling, wall, and floor. That is why those people with perimeter workstation are
more stressful than the inner space.
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Engineering of the DCS should be
part of project master plan. It is
important that the location of DCS

plant or Central Utility Plant-CUP & B ‘.“j‘;‘i&,}\. d
LR R

must be at the “Center of Load” with
radial distribution to optimize cost
of chilled water distribution and
pumping energy. The location is
determined by demand mapping
with predicted load profile from
each end user.
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District Cooling System-DCS is one of the key elements in new
Mega project/ City development toward sustainable development
and carbon emission reduction. The system has been seen as a
solution of reducing installation of cooling system and power
supply by more than 50%. Meanwhile, integration of DCS to master
plan design also reduce urban heat island effect and improve
microclimate.

The Government Complex, the leading DCS project with total capacity of 20,000 RT
and 5 MW Combined Heat and Power plant

In Thailand, major Energy Services Companies are aware of future
DCS growth in the market and exploring opportunity to participate
in this new business. However, Cooling energy service is nothing like
electricity service, where people live day by day. Individual air-con-
ditioners, such as split type/ VRF air-conditioners have dominated

L the market for a long time with sales and after sale services in
o PR
e s place.
'
g ?.'" DCS sometimes has been mixed up with chiller plants in commer-
" m,",“ N cials, hotels, shopping centers. Chiller plants produce and supply
i i il L . 5 a0 q . 2
" o chilled water, but DCS is holistic system, including Total Cooling
g’ 1 . o
.l fa.,.f-‘”‘/m:":'f‘“ s Supply/ Demand management. Therefore, chiller plant alone is not
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Standard cooling charge platform has not been established in Thailand yet and there are
differences according to each service provider. The rates normally include the followings:

- Capacity charge, which refers to initial investment cost of system.

- Peak Demand charge, which refers to required maximum load demand.

- Energy charge, which refers to real cooling energy consumption.

« FT, which refers to fuel adjustment cost according to FT in electricity cost.

The cooling charge could be as Refrigeration Ton/Hour-RTH like kWh or per square meter
which applied in shopping center case. Contract with end user canbe Bto B or Bto C. In the
case of The Forestias project, resident end user has B to C contract with Unisus (the DCS
company who is providing the cooling service for the Forestias) and commercial center is
has B to B contract. A real time Smart energy meter system has been installed for cooling
consumption measurement. To the end user, they will pay cooling energy equivalent to
other conventional cooling systems and not affecting their operational budget. In most
cases, they should be able to pay less, with higher DCS performance through life cycle.

The Forestias DCS project with total capacity of 20,000 RT
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7 2 A DCS success is not that Simple

DCS is the key project infrastructure system and cannot be “Out-
source”. The project owner must be the owner of the DCS infrastructure
including cooling plant and chilled water distribution. The owner
should also invest in civil/ structure and distribution part of the
system, while the service provider invests in the cooling plant and
metering system. That is like asking for electricity supply/ high voltage
substation/ distribution. On the bright side, DCS required less than
half project cooling capacity installation. Thereby, when applying
DCS, cost of electricity system will be significantly reduced both
high and low voltage system which will compensate for the civil/
structure and distribution part of the DCS system.

The Forestias Utility Tunnel construction

Engineering of the DCS should be part of project master plan. It is
important that the location of DCS plant or Central Utility
Plant-CUP must be at the “Center of Load” with radial distribution
to optimize cost of chilled water distribution and pumping energy.
The location is determined by demand mapping with predicted
load profile from each end user. The CUP should also be located
next to the high voltage substation since the plant normally consumes
half of the project electrical load. Wind study and cooling tower
arrangement should be part of the master plan. The CUP building
should be dedicated with isolated structure for easy access, machine
loading, noise, and vibration control as well as safety and security
control. Suitable column span for CUP building is 9 by 9 meter and
high ceiling which is common for proper chiller/ pump arrangement
with economic structure for heavy machine. These specific requirements
are the reason why CUP should not plan inside the main building
and other functions.



It is wise to include Thermal Energy Storage-TES as part of the
cooling plant, since the TES will be served as emergency backup,
load demand shaving, as well as time of use management. DCSis a
high delta T system with supply/ return chilled water return temperature
of 5/14°C (9°C), while conventional chiller plant has 7/12°C (5°C).
Therefore, the high Delta T airside product has to be selected to
match with the system. Use of conventional airs die product, such
as fan coil unit/ air-handling unit will jeopardize the system.

The Forestias Utility TES construction

Finally, there have always been flaws in the development process of
DCS. There were projects where project owners completely outsourced
the CUP, resulting in project schedule and commissioning date and
low-quality equipment. When CUP came last on the master plan, it
was put at not wanted space which was not the right spot, far from
electrical substation, cooling tower discharge in the site and create
high humidity spot. Chilled water pipes with trench system under
road would be difficult to maintain with short life span. Application
of TES was limited and almost not possible. A true TES tank works
with “Thermocline” to achieve high RTH to Volume. But in most
cases, it was far from understanding. Peak cut/ Demand response
function cannot be performed with insufficient cooling energy storage
capacity. There was case where TES was a concrete tank as building
cost but not only ineffective thermocline, but concrete tank always
has leak and would jeopardize insulation later, etc.

The benefits of TES

- Supply-Demand Matching - nannu Chiller 30% - Low maintenance

- Energy Storage/Logistics -a0a1smAuIEiu GHG - Solar Cooling Opportunity

- Water Battery -aa Power Demand - TES/Thermocline/Steel Tank engineering
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Air distribution is part of the air-
conditioning and ventilation (HVAC)
system. “Ductless Air-conditioning”
is a disruptive innovation in HVAC
system, since airduct houses dirt,
pollutants, mold, and germs which
are harmful to breathing. Airduct
cost 15% of HVAC system and 15%
of HVAC energy consumption.

)
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Air distribution is part of the air-conditioning
and ventilation (HVAC) system. “Ductless
Air-conditioning” is a disruptive innovation in
HVAC system, since airduct houses dirt,
pollutants, mold, and germs which are harmful
to breathing. Airduct cost 15% of HVAC system
and 15% of HVAC energy consumption.

HVAC comprises of air-conditioning and
ventilation system. Air-conditioning duct air
distribution system comprises of “Supply air
duct” and “Return air duct”. Ventilation duct
comprises of “Makeup/ Fresh air duct” and
“Exhaust air duct”. Ductless air-conditioning
focuses on eliminating “Supply air duct” and
“Return air duct” that circulate air for breathing,
while ventilation is a separated system,
unless when Makeup/ Fresh air feed directly
to room space.

¥, Outdoor Air

=
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Typical HVAC system with Supply/Return air duct for
air-conditioning and make up/ fresh air system for
ventilation.
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HVLS fan in combination with air-conditioner
provide down flow air-conditioning air distribution.

“Virtual Air Duct” using HVLS-High Volume Low Speed Fan with its characteristic of supply
high volume of air can be an excellent alternative to air duct distribution. HVLS can supply air
volume as much as 40 air-changes which is much 3-4 times higher than general air-distribution
system. High air-changes reduces density of Infectious Aerosol and reduces risk of infection,
providing safe and healthy environment. Together with Air-conditioner/ Air-Handling Unit/
Fresh Air Unit/ Makeup Air or OAU, the air-conditioning system can be designed without
“Supply air duct” and “Return air duct” and become “Ductless Air-conditioning” air distribution.

“Swirl Air Distribution” is a displacement ventilation system and another innovative ductless

air distribution solution.
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Swirl Air Distribution is a Displacement Swirl Air Diffuser has been designed as Make up
ventilation system with unique air supply air/Fresh air supply unit for The Forestias,
properties, including 18°C supply temperature, The Hapitat Market Place to provide efficient
low velocity air supply, 30 m air throw range at Make up air/Fresh air distribution.

breathing zone level.

Takasago “Swit Diffuser” claimed to supply air up to 30 m distance. This is a much better energy efficient air
distribution system (air distribution air moving energy consumes 15% of HVAC operation. It has the unique
property of long-distance air supply because of the swirling air.

Dusplacensent
Ventilation System (DV)

S
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Mixmg System

-ji!)ll?) .;Jje“ 3 A‘
i p—;—‘:‘ N |

Displacement ventilation air distribution displaces used air with clean fresh air
by pouring clean fresh air into the breathing zone at low velocity.

Displacement ventilation air distribution is a more efficient method of air distribution that focuses on space
condition at breathing zone level. Unlike the “Virtual Air Duct” using HVLS-High Volume Low Speed Fan that
provides down flow laminar air flow pattern from high level to occupied level, displacement ventilation
air-conditioning has horizontal laminar flow.

Conventional air-conditioning air distribution is mixed flow with 12°C supply air temperature while displacement

ventilation air-conditioning air supply can be as high as 18°C. This is a much better energy efficient air-
conditioning system.

Swirl Air Distribution 7 7
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INNOVATION STORY

New housing design includes solar roof as a new housing element.

Solar has become a new norm for housing, Hyper market, and factories. New commercial
developments, such as community mall are included, since solar roof is now worth on investment
with 5-7 years return on investment. On 500-1000 kW scale, investment packages are
available from various Energy Service Providers. This is the real beginning of “Solar Roof Era.”

Architects foresighted that building roof shall be designed to accommodate solar roof, and
solar roof would be a common element of buildings. Roof design would be disrupted, and pitch
roof design would be obsoleted since the design does not support solar panel installation,
services, and maintenance.

« An inclined roof design facing south is appropriate for central plain housing when roof
material is roof tile or metal sheet.

« A flat roof design is appropriate for housing and various kinds of building. In this case, the
solar roof installation can be elevated as a double roof design. Therefore, the solar roof will
be a shading for the flat roof. The flat roof space will be usable space for various functions,
such as roof top rooms, roof garden, organic farm, etc. With saw tooth solar roof design,
indirect natural light can pass through, and services can be made between the row without
sacrificing sola panel interval. With “Fractal Architecture” solar roof design, the shade will
be more interesting, but of course more expensive.

8 0 Roof Design as Solar Roof



More Innovative solar roof design will be seen
in the future, with more advanced solar roof
material like solar glazing and graphene.

Visitors will be able to see graphene solar roof
in NOVA Build Expo Innovation pavilion.

Solar farm is a key element to achieve “Net
Zero Energy” and “Net Zero Carbon”. Solar
farm can be applied to outdoor car park,
The solar roof system should cover both car
park and roadway. In this case, the solar
roof structure will provide shading to the
hard scape, improving microclimate and
lower Albedo effect.

Solar farms can be floating solar farm when
water scape is available. The design can
include green house farming and fish farming
as a 3 in one design for smart farm.

Solar roof energy can also be integrated
with cooling and thermal energy storage -
TES becoming “Solar Air-conditioning
System”. Such system, together with building
thermal mass + floor radiant cooling system
will be able to cool building 24/7.

TN AAAS
AAA NS
%\ Floor Storage s
122Ton-hr.
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Component Storage
BTon-hr.

Chiller Storage
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Solar Air-conditioning system application for Net Zero Energy building
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“Double Skin Building” is a wise
solution for building weather
protection. It protects rain during
strong wind, where rain pressure
that penetrate through the outer
wall was break and had insufficient
force to penetrate the inner wall.

0/
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Thailand is in tropical climate with heavy rain,
strong winds, and sun. It had been said that
water leaking through the window, wall and
roof is none. Building walls and glazing are
very hot, heating up the buﬂdmg ‘

“Double Skin Building” is @ wis
building weather protection
during strong wind, where rai
penetrate through the « ]
and had insufficient fo
inner wall. The pen
between the outer w
Double window has th
system, where the rait
the window frames. Ad
building material is available 1 :
and fading color. Double skin can b
to reduce conductive heat trans

or through

the building wall, increasing the R-value of

the wall. Double Skin Building is an excellent
sound barrier, and noise protection.

A simple “Double Skin Building” is a double |)

wall. When brick walls have been used, the
double brick wall functions as a double wall.
The larger gap between the walls has no
meaning to the R-value. In fact, minimum
gap is better than large gap, because large
gap has heat convection transfer between
the hot outer wall to the inner wall. Double
brick wall also accumulates high moisture
inside the gap. The high-water vapor pressure
will daomage both the outer wall and inner
wall paint, including wallpaper. It is also the
cause of mold. When used, insulation should
be filled between the walls.

84 Double Skin Building

A double brick wall system

“Double Skin Building” has valuable benefits
on thermal comfort since any kind of “Double
Skin Building” has low Mean Radiant Tem-
derature-MRT close to room temperature
and provides comfort, especially for people
sitting near building perimeter. There are
many applications of “Double Skin Building”,
for example:



- Double Glazing Facade

A ventilated double-glazing system.

This system was recommended when architect designed the building with full height glazing to
protect the weather and solar heat. Hot air is ventilated between the double glazing. However,
thisis a very costly solution for construction and doubled cost of cleaning when area of cleaning
is more than tripled. A fully glazed building has become an environmental hazard, especially to
birds, traffic, and adjacent buildings.

« ETFE Solution

Building with ETFE Solution

ETFE is an advanced building facade material with flexible shape, lightweight and environmen-
tally friendly, since it is not prone to bird hits and has soft light at night. The ETFE facade served
as weather protection and requires less cleaning. Inner glazing could be simple glazing system,
with much less construction cost (glazing normally cost more than 15% of building construction
cost). The ETFE can be single or double layer with many selections and combination on
required visual, natural light and heat protection.

Double Skin Building 8 5
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« Air Flow Window

Airflow Window facade

This double-glazing facade has integrated operable venetian blind system. The venetian blind
can be operated manually or automatically. Besides heat protection properties and glare control
the Airflow window system has low Mean Radiant Temperature-MRT close to room
temperature and provides comfort, especially for people sitting near building perimeter.
Ventilated air is indoor air, which is clean. Therefore, it is not prone to outdoor dust like the
double-glazing facade. Cleaning of internal glazing can be done from inside of the room.

- Light Well

Light Well at EEC Academy1 building.

Members of EEC and visitors always admire the “Light Well” in front of EEC Academy1 building.
Besides providing natural light to all floors, the Bio Light Well also serves for stack natural
ventilation as well as breathable buildings. The well construction is double glazing by itself. In
this case, with plants and big trees inside, the well absorbs and screen solar heat. A green view
from all floors offers health and well-being for occupants, as well as increasing productivity.

8 6 Double Skin Building



« Insulated Glass Unit-IGU system

Glass

Spacer

Insulated Glass Unit-IGU system is popular for high glazed modern buildings.

This is a unit double or triple glazed system when the gap is vacuum, inert gas or dried air. The
Insulated Glass Unit-IGU system is becoming popular for high quality buildings and buildings
with large windows or glazed facade. It is also costly and normally selected for high sun
exposure. The system has benefits on space requirement compared to double glazing and
Airflow window system. Performance of IGU system depends on glass properties. In this case,
window frame should has low thermal bridge property.

 Equitone System

Equitone facade system at EEC Academy1 and EEC Academy?2 building

This system is also called “Rain Screen”. Therefore, it has been designed for weather protection
by its name. The system includes an outer wall, which is Equitone brand material. The material
is high density cement board that resists weather conditions. It can withstand expansion and
contraction due to temperature variations. It does not require repaint. The gap between the
outer wall and inner wall is ventilated. Kingspan insulation system has both vapor and thermal
insulation properties.

Double Skin Building 87
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Consideration for Patient room toilet location

Thailand is in tropical zone and Thai lifestyle
is bathing. Therefore, toilets are everywhere,
Thai shopping center/ Gas station has best
toilet in the world and become an attraction
for customers. Well ventilated toilet with
natural is hygienic and good for towel
drying, as well as for facial care. It is also
ideal for sanitary plumbing when sanitary
pipes run externally and can be serviced.
The noise of bathing and flushing can be
avoided, especially when “On Floor” plumbing
is applied to the toilet fixtures.

Patient suffering from window heat and glare

Home toilet with ventilation window is far better than mechanical ventilated, since natural
ventilation is 24/7, while mechanical ventilation is temporary. There are VOCs, germs, and
bad smells. Therefore, continued ventilation avoids accumulation of these pollutants.

Toilet door should not have door louver since smells and pollutants can enter the room
through the louver. Toilet door without louver is also good for privacy.

NOVA Build suggests that the hospital patient room toilet should be at the perimeter. Besides
benefits as mentioned above, perimeter toilet complies with hygienic room zoning. Patient
room toilet is a room of risk of infection due to patient waste. When the toilet is placed at
the entrance, like in a hotel room, everyone must pass the toilet before entering and leaving
the room. Such passing supports contact and the spread of possible diseases. Furthermore,
as the air-conditioner hangs over the entrance ceiling, the fan coil will circulate air that
expels from the toilet into the room.

; 0 Benefits of Perimeter Toilet
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NOVA Patient room design with Perimeter toilet

The only reason why architects prefer entrance toilet is because they give priority to
window view than health safety. Sometimes they believe that patients will have better
privacy. These believe is conflict when modern MED caretaker concept when the MED caretaker
must monitor the patient.

EEC has been working with MED architect/ Interior to come up with NOVA Patient Room
design with nicely placed perimeter toilet. It has a 2.60 meters window view with glare/
illumination control design. Patient bed has been placed to allow nice sleep and avoid heat
radiation/ window glare. At NOVA Build Expo, the modular toilet will be presented at SCG
booth with prefabricated external sanitary pipe risers, where all waste pipes (dirty pipes)
are serviceable and installed from outside of the building.

SCG MODULAR BATHROOM  Installation : Drog-in @/scc

NOVA Patient room Perimeter Modular toilet and Prefabricated sanitary pipe riser
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During NOVA Build Expo 2023 press conference,

Nova BU"_D Dr. Chadchart Sittipunt, the Bangkok governor
EXPO 2023 had joined the panel discussion. Several

interesting subjects have been shared. 101
District Sandbox had been raised as a model
for Bangkok improvement by connecting
community including prominent large
development such as Whizdom 101 Dstrict,
The Cloud 11 Creative District and existing
nearby shophouses to become destination
district for better living in term of Economic/
Social and Safe district.

The Emquatia/ Emporium District could
have similar model, where large commercial
development provides cooling services to
nearby shop houses, eliminating individual
air-cooled split type air-conditioners,
improving district microclimate.

Panel discussion during
NOVA Build Expo 2023

press conference Classic Bangkok problems, such as flood,

utilities, overhead cabling must be addressed
as priority for the Sandbox project.

2 Classic Bangkok problems such as rood
utilities, overhead cobllngs
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Addressing the mentioned problems, NOVA Build suggests
that concrete box culvert construction could be a good solution.
The concrete box culvert of 2x2 meters can be placed under
the 101 road and connecting Sois. It will become a road
sub-structure that holds the road like spread footings, preventing
it from subsidence. The utilities can be installed in the concrete
box culvert which is used as an underground utility tunnel that
can be access, service, and maintenance. The concrete box
culvert also serves for drainage and rainwater retention, preventing
flooding. Implementing such models as network, flood
management with water level sensors, zonal pump stations
can be integrated to existing Bangkok drainage system and
work more effectively. Another important benefit is that the
concrete box culvert structure transfer heat from heated
road surface to ground, reducing road temperature which is a
major urban heat.

In conclusion, concrete box culvert structure is an interesting
utility service solutions, flood and drainage solutions, road
integrity, avoid repeated road digging during utilities services,
overhead cablings, and also urban heat improving district
microclimate.

Visitors will be able to see innovative underground utility
solutions at NOVA Build Expo Innovation Pavilion.

Concrete box culvert construction
can be a good solution for Bangkok classic problems.
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NOVA Market come with a concept of
marketplace for all, a place to support

3 generations lifestyle and “City Destination”,
a place where even tourist like to visit like
several famous market in London,
Amsterdam, Spain, or Japan.

)
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Wet/ Fresh market is a key community in
city planning. It has always been part of
Thai family life nearby marketplace where
variety of local fresh products are available
for home cooking and part of 3 generation
lifestyle. It is unfortunate that the present
municipality market is wet, dirty, untidy, not
well ventilated, not comfortable. Poor Sanitary
systemincludes wastewater treatment, garbage
management, flood, clogged drainage, water
supply, toilet. Together with rats and pests,
the market becomes unpleasant to visit.
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Modern Private Wet/ Fresh market project
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NOVA Market concept

The model has a sub-basement for parking and surrounding opening for ventilation and
pest control isolation. The market is elevated 1.50 meters to support goods loading, drainage
and construction of sub-basement. An inclined roof supports solar roof construction with
more than 500 kW peak capacity. With “Fractal Architecture”, the solar roof panel has
flexibility to adjust for efficient solar receiving, as well as provide tree like shading. The
inclined roof also supports natural stack ventilation. Solar capacity will be sufficient for the
whole market electricity consumption as well as the market “Floor Cooling System”. The
floor will be cool thermal mass that provide comfortable marketplace for 24/7. HVLS-High
Volume Low Speed fan will supplement the comfort level and provide high air-change,
reducing risk of airborne infection. As “Net Positive Energy” building, excess electricity
generated will be sold and provide earning for market operation and housekeeping.

Selected plants could be designed
in landscape as bio-air filter at the
ventilation air intake. Together with
leaf wetting system, the plants will
be able to collect incoming dust by
impingement effect to the leaf. The
building is “Breathable Building”
that cleans the surrounding
environment. Restaurants will be
air-conditioned by “Solar Cooling
System” with thermal energy storage.

NOVA Market concept
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Town homes occupy a major low rise residential
development market for low to middle
income households with price range of 2-5
MB. High end town home has also become a
fast-growing market with a price range of
10-30 MB. With modern living standards
and trend of working from home, Town
home design is something that NOVA Build
decided to explore and come with solution
and goal for ideal home of “Unuas 1fiu 1ITugu”
or a “Cool Living Home'”

Classic problems for Town home Estate

It is unfortunate, that Town home design remain so conventional for decades and not suitable
for happy living. Residential estate with Town home product has high density with
inappropriate parking. Each Town home has only one small carpark. In real life, more car
parking is required and parking along the roadside is everywhere and has caused conflicts
among residents. Garbage bin, Trash collection is also problematic. When drying area is a
problem, residents dry their clothes in front of their home. Necessity facilities such as kitchen,
water tank, water pump, waste tank, provision for air-conditioning condensing unit, hot
water heater have not been provided. Toilets are tiny with insufficient ventilation. Green
area and trees are not sufficient for natural habitats including the residents. Mainly hard
and hot surface creating hot microclimate. Drainage system will tight capacity. Construction
with prefabricated concrete panel leaks with rain penetration. No division above roof ceiling.
Common wall allows noise penetration between neighbors.

Modern Town home development A standout Town Home Design

There have been efforts in the market to offer better products, but differentiation is still
insignificant. Modern concepts offer work from home flexibility, conversion to Home-office,
solar roof but “Onuag 1€iu 1Tugu” or a “Cool Living Home” goal cannot be answered. The
house is hot, not well ventilated and most of the classic pain points remains.



There is a Town home success product that has recently come to market called
“Uruaurigie” or “Breathing Home” that standout with impressive design that focus on
natural light and wind. 2-3 carpark have been provided, 3 floors with lifts. Thai and
International kitchen has been provided. Stair and circulation space is buffer between
houses. Material has been upgraded. More privacy and cozy. The project presents new
vision of Town Home development that become a success.

With innovations, NOVA Build has also come up with NOVA HOME concept with 5-10

MB price range, which is the in between gap.

NOVA
Town Home
concept

The NOVA Town Home has divided home
into 3 zones. Private zone which is Thai
kitchen/ bathroom and senior living zone on
elevated ground floor. Living/ Dining/ Working/
International kitchen/ balcony/ wash and
dry on 2"floor. Master bedroom+walk in
closet, Z”dbedroom/ bathroom+green balcony
on 3" floor with visual contact to 2 ™floor.
Ground floor with 2 carpark, garden, and
incoming water tank/ pump. Flat roof with
solar roof/ roof water tank, air-conditioning
condensing unit. An additional small bed-
room/bathroom could be built on the roof
top in the future. Sanitary pipe riser will be
attached to the building back wall for easy
services.

The elevated ground is flood safe, provides
high level drainage for kitchen, bathroom,
and wastewater. Effluent from wastewater
treatment can be used for garden seepage

irrigation. It is also protection of indoor from
street dust and pollution, including add
more privacy.

Solar roof not only supply electricity to
home use, but it is also run the 2" floor “Floor
cooling System”. Radiant cooling on the
2 “floor is the cool thermal mass storage
for the house, providing 24/7 cooling effect
to both 2 ™ floor and ground floor (upward
and downward cooling) and is the heart of
“Unuad 18iu 1Uugu” or a “Cool Living Home”

In addition to cross flow ventilation, the
NOVA Town home has stack vertical ventilation
that does not depend on natural wind direction.
In principle, the house is comfortable most
of the time without air-conditioning.

The structure is steel with metal deck concrete
floor. External wall is insulated wall panel.
Internal wall is dry wall system.
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The “First” ESI,
Covid Ready
Hospital
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COVID19 and Green have disrupted world healthcare services and so many beliefs in medical,
architecture, interior and engineering industry. Healthcare accreditation has advanced on
‘Patient centric’ and ‘Health safety”. These factors totally change the environment of a
hospital.

“Hospital for the Future” must address the followings:

COVID is Airborne

In 2019, there was question that whether
COVID is airborne until ASHRAE had to
announced later that it is “Airborne”. This
announcement disrupts infection control
standards that previously focused on
hygiene of medical operation.

Primary modes of disease transmission

®
B, o
ASHRAE) ¢~

ASHRAE's statemnent on airborne transmission of SARS-CoV-2/COVID-19

Transmissian of SARS-CoV-2 through the air is sufficiently kely that airbame
exposure I the virus should be controlled. Changes 1o bulding cperations,
Incluging the operation of heating, ventiating, and air-conditioning systems.
Can recuCe AIrDOINE EXPOSUNeS.

2. Block Architecture is not The Solution

Hospital design has been influenced by US
hospital standards. Block architectureis perfect |NAMAGLEEEEIULEZNEITLEE

in cold climate, where indoor environment | RLEERLETIEE
must be fully protected from outdoor. R e e

Jort Commession Intesnational
Actreciaton Starviards for

Hospltals

COVID19 has established new hospital
standards, realizing the risk of existing hospital
airborne infection control.

ashrae.org/covid19

Block architecture posed risk for airborne

infection transmission due to central Practice Social Distancing.
air-conditioning system. The new standards What does i e
emphasized higher ventilation rates and

“Airborne Infection Isolation”. Social A

distancing has been applied to all public “f' ’““mlm K ﬁ

facilities. e e Uit any
where large gatherings that include

tnvel. groups of people high-risk individuals.
1 1 0 RIH Innovation



Thailand is in Tropical climate, where seasonal change is not severe as cold climate. Biophilia
design can be easily integrated into the architectural design, providing natural light and
ventilation that are the key principle of hospital environment since the 1863 Nightingale
Pavilion style hospital reform with no antiseptic and mortality rate was reduced from 42%
to 2 % by good ventilation and natural light.

I e ) -‘ e | 1 & ~= lllw = ', 7-—-_—
T -ﬂ.““'-‘“' Iu!!!! i ';; d o e
| | i -

Biophilia design improves
mental health, reduces stress
and depression much more
effectively than nice interior.
Well-ventilated Semi-outdoor
space is a safe zone for COVID
infection.
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Biophilia design improves mental health, reduces stress and depression much more effectively
than nice interior. This has been proved by modern ICU design when patient ward has window
view and green.

Thai hospital shall not miss the opportunity to acquire natural values where Western climate
zone do not have. Well-ventilated Semi-outdoor space is a safe zone for COVID infection.

3. Patient Ward is not a hotel room

Patient ward is not the
same as hotel room.

It has so many activities on
patient care and medical
treatment that do not exist
in hotel room functions.

Patient ward and hotel room have different purposes and functions. Therefore, “It is not the
same room”. The idea of a hotel look aims to make patients feel relaxed, comfortable and
reduce stress/ depression. However, patients care requires health care and safety, as well as
patient well-being and full recovery environment that does not exist in hotel room.

RIH Innovation 1 1 1
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4. Central Air-conditioning is not The Solution

@ﬁﬁ_w wﬁ’l o @Hﬁﬁ

Mwiaavdrogonisiunivyavas aa'oﬂau
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Central air distribution includes “Supply Air” and “Return Air” system that circulate between rooms.
The systems are path of cross contamination and spread of disease.

Central air-conditioning system for large hospital based on large Central Air-handling “Station”
with high efficiency air filter bank or distributed large air-handling units. During COVID19, we
had learned that this system provides a pathway for spread of disease, especially when
installation, services and maintenance are not perfect (and it never close to perfect!!). The
spread of disease is also related to room pressure. Contaminated rooms shall have negative
room pressure and Protective rooms shall have positive room pressure. With the Central air
distribution system, it is almost impossible to control proper room pressure.

Central air-conditioning system for
large hospitals based on large Central
Air-handling “Station” also posed fire
safety and control fire and smoke
spread.

Fire and smoke dampers must be installed at every wall
penetration when air duct passes through fire compartment.

5. MEP is not a Back of House but a Treatment process

Mechanical, Electrical and Plumbing has always been seen as back of house services. These
systems will “Fit-in" to the plan during all functions has been concluded. During this design process,
architects will work with MEP engineers to allocate MEP rooms, risers, ceiling space, etc. Certain
constraints and restrictions due to set functions are part of design complexity. Hospital buildings
have been classified as the most complex buildings because of so many different specific
requirements.

In fact, Innovative MEP can be solution for future hospital design in many aspects that answer
sustainable development, ESI, as well as COVID ready. MEP can also be considered as part of
Medical Treatment, providing environmental quality, clean air, sterile air, clean water, sanitary
toilets, lighting, etc. They are the systems that successfully support all medical operations,
treatment, recovery, and rehabilitation.

1 1 2 RIH Innovation
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RSU INTERNATIONAL

HOSPITAL

RSU International Hospital-RIH
THE “FIRST” ESI COVID READY HOSPITAL

The RSU International Hospital-RIH aim to be the world-class private hospital
and the first private medical school in Thailand. RIH was committed to provide
the most advanced, Humanized, Medical Ethical Care. RIH was started in 2021,
2 years after COVID19 pandemic that caused chaos in medical industries.
Therefore, as a new design hospital, RIH aims to be the first ESI and COVID ready
hospital. Innovative highlight for RIH design is as the followings:
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1. Patient Centric
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IMPROVING THE QUALITY AND SAFETY O
HEALTHCARE FOR EVERY PATIENT ACROSS THE GLOBIE
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E With the goal to be accredited by world healthcare standards,
oo RIH planned as patient centric.
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2. Nature Healing

Healing by the nature environment at the RIH

Every OPD floor has green and natural light exposure to the Lantern Hall of Sun or
“rogsadnu”. Thisis an example of “Breathable Building Design”.

3. Breathable Building/ Biophilic Design

RIH front has been designed with double layer facade, where the outer layer facade material
is ETFE and the inner layer facade is conventional glazing, acting as a Hall/stack ventilation
tower and Vertical cliff garden like design garden. The ETFE facade is sunscreen to the inner
glazing facade, avoiding expensive heat/weather protective glazing. The ventilation stack
creates air movement to the surroundings and filter air through vertical garden.

1 1 4 RIH Innovation



POWER OF LIGHT : PQWER OF LIFE

GREEN TRy ¢
REY PTERMATIONAL HOSPITAL

Lantern Hall of Sun or “regSaund”

At night, it becomes “Building Lantern” and light glow. The lighting is soft light and does not
cause light pollution as most facade flood light. The facade system is not harmful to birds like

glass buildings that are hit by birds.

Light is life and expresses hope at night, avoiding dull and depressed hospital appearances.

4. Perimeter Patient Ward

Ideal Patient centric set up patient ward with nice interior

and proper view window (2.60 m wide).

The arrangement is the solution to
meet Patient centric policy, where
the entrance is clinical zone, and
the back is hygiene zone. The room
will also have Innovative Sterile
Air-conditioner with clean to dirty
air pattern. The amount of make-
up/fresh air and exhaust air are
controllable individually, and the
room is room pressure convertible.
Studies have been made, so that
patients will receive proper natural
light and not disturbed by heat
radiation and glare. Patients can
maneuver to the toilet within
convenient short range to avoid
falling accident.

RIH Innovation 1 1 5
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5. Dedicated MEP Plant
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Central Utilities are located at the back building to avoid noise and vibration disturbances
to the main medical building

Main MEP Plant/ Central Utility Plant-CUP has been located at carpark building at the back
and connected to the main building through utility bridges. This arrangement eliminates noise
and vibration disturbances to main building medical operation. The plant includes Chiller
plant, medical gas plant. Cooling towers are on the roof and cooling tower discharge will not
disturb surroundings. A Water plant, Wastewater treatment plant, recycle water plant, Fire
water plant are in the basement. The plant is a prime engineering station that is fully accessible
for maintenance and machine loading. The plant also includes a central control room, security,
and fire command.

6. Dual Building Core

v

RIH main medical building has dual building core for vertical transport, stairs, and utility risers.

1 1 6 RIH Innovation



The dual building core is 2 heart design concept and serves as redundancy. Since the floor plan
has a rectangular shape, having 2 square zones is perfect for web logistics, including utilities
and medical operation. The inner core is services, the middle zone is medical operation, and
the perimeter zone is patient zone. It is recommended that each floor should be divided into 2
fire compartments and act as a defend in place during fire evacuation. There will be 2 nurse
stations on the IPD floor so that caretakers will be able to monitor patients closely, reach
patients promptly and spend less time on walking (Records said that nurses are spending 80%
of their time walking).

/. Services Ready Mechanical Floor + Catwalk

7535
| 20 | w0 | 200 | s0 | s | sm |
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RIH has MEP mezzanine on every OPD floor with catwalk system so that service engineer
operation will not disturb medical operation.

Minimizing medical operation disturbances is a key for efficient medical operation. RIH has
MEP mezzanine on every OPD floor. The mezzanines house DOAS units, fans, Electrical room,
IT room, MEP risers. The catwalk system connects these floor MEP main to the rooms on the
floor, including individual room HVAC system and electrical distribution system. Service engineers
will be able to conveniently provide service and routine inspection without disturbing medical
operation.

8. Localized Air-conditioning with Innovative Sterile Air-conditioner

RIH is the first hospital that applied “Ductless Air-conditioning” by “Localized Air-conditioning”.
Since damp air duct house dirt, mold and germs have been a classic problem, eliminating
supply and return air duct is the solution to eliminate the problems.

Make up/ Fresh air duct and exhaust air duct remains since they are necessary for ventilation
and not prone to direct contamination.

RIH Innovation 1 1 7
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Innovative “Localized Air-conditioning systems” have been applied for the RIH

“Localized Air-conditioning” is individually for each room. Therefore, it does not provide paths
for cross contamination. The system always works with Dedicated Outdoor Air supply
system-DOAS that supply filtered and dry Make up/ Fresh air.

EEC has designed “Sterile Air-conditioner” for Exam room, Patient room (see more detail on
Innovative AC paper). The units are displayed at NOVA Build Innovative pavilion.

9. Room Pressure Convertible

Air valves are used for rooms which require precision room
pressure control.

Specific OR room and patient floor has been designed as room pressures convertible as
COVID ready design. During emergencies, these rooms can be converted to negative room
pressure to prevent the spread of disease. There is also space and a dedicated pathway for
infected patient transport. Air valves are used for precise air volume control.

1 1 8 RIH Innovation



10. Modular Toilet/ Prefab MEP Risers System

Modular toilet Unit

RIH apply Time/ Cost and Manpower resources control with modular construction from
design. Interior design with modular unit construction is recommended for the hospital to
meet this policy, as well as reduce human error in medical services. Prefabrication including
MEP risers. This method of construction increases construction quality and defective list. The
toilet has always been a troublesome component. Therefore, it is the first item with modular
unit construction. Since RIH has perimeter patient room toilet, the modular unit can be lifted
and inserted into the room from outside easily.

1. Separated Clean and Dirty Pipe Risers

RIH IPD tower has external Soil/Waste drain
risers attached to the building facade and
covered by perforated panel to allow exhaust
ventilation. These risers can be serviced both
from inside the toilet and outside the building
facade. Clean pipes such as water pipes, hot
water pipes, make up/fresh air duct and
medical gas is supplied from the corridor. The
design allows floor by floor services without
interruption to other floors (this is very helpful
during renovation).

RIH Innovation 11;
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1 2 0 Cool Wellness Center by the DAM
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Today (9/8/2023), | have received a large group of VIPs from EGAT, visiting The Forestias
and The CUP. The group includes EGAT dam directors from every dam in Thailand. EGAT
has recently been allowed to utilized land around the dam for recreation, while most existing
facilities are old and need major renovation. EGAT has the policy to develop new recreation
with sustainable design and net zero. Visiting The Forestias is a tour to learn The Forestias as
case study.

Visting The Forestias/CUP,

a discussion was made t

use cold deep dam reservoir
water as cooling source for
future recreation development

'F EGAT 5 Hydro-Floating Salar Hybric Project j-) -

Deep cold dam water and
development of floating
solar farm are valuable
resources for EGAT Well-being
recreation development

| have suggested that, EGAT can make use of dam reservoir cold deep water 