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Web Based M&E Distribution System

Low Cost Piping Design system
* Low Friction Loss Piping Design System
Low Loss Electricity Distribution System

Redundancy

= = T |Huu|\_3““

i
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Service road/dike

Integrated utility center
uUTC

* 16,000 RT

* 80 MVA

* MEP 15,000-20,000 m?

o 115kV Sub 80 MVA

i,

* Recycle water
¢ Hot water

* Systems has
high redundancy
Garbage center

" Reclaim systems
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www.esc-academy.com anmuunHinsiSeus
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EEC ENGINEERING NETWORK
m Value Creation

EEC —NEW OFFICE BUILDING 2

EEC ENGINEERING NETWORK
m Value Creation

EEC —NEW OFFICE BUILDING 2
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EEC —NEW OFFICE BUILDING 2

23/03/60



! EEC ENGINEERING NETWORK
I Value Creation

EEC —NEW OFFICE BUILDING 2
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PANDEMIG;2

COP21

Greenhouse Effect & Climate Change

From an HVAC perspective, CO2 reduction can be achieved
in 2 ways

Reduction of direct emissions -> use alternative refrigerants with lower GWP
Reduction of indirect emissions -> improve energy efficiency of the systems

Global Temperature Land-Ocean Index
6 T T

m Anual Mean
| ——>5-year Mean

The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
Some becomes heat.

CO: and other gases
in the atmosphere
¥ trap heat, keeping

the earth warm.

Temperature Anomaly (°C)

-4

1880 1900 1920 1940 1960 1980 2000

The land-ocean temperature index combines data on air temperatures over land with data of
sea surface temperatures. (“Mean” is the midpoint between the highest and lowest.) The
black line shows the annual changes; the red line tracks 5-year periods. Source: NASA
Goddard institute for Space Studies. (January 11, 2008)
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Smart Grid Initiatives

Smart Metering

;-.-;----llllllllllln_l g

==

el

Maximize Information’s benefit
= Control consumer behavior
= Apply DSM Technology

= Policy Planning (tariff etc.)

23/03/60
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=nergy storage systems

T

AWEDLNISTWIWA

k Ta
MsuwanlWWa
97N Solar PV

lDEMAND > SUPPLY l DEMAND < SUPPLY | DEMAND > SUPPLYl
Battery 91alW 4159 Battery Battery 916w
NWWRESIurpukUn

k
1960840
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MOMENTUM

charles darwin

s not the strongest
if the species that
survive, nor the most
intelligent, but the one

that is most
responsive to change.9’

.‘P'l

"'generation ?
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nvironment

Environmental
A Viable Natural Environment

— =y = =

< | Sustainable
/ | Natural and Built
/ | Environment ,

Sustainable
Economic
Development

Sustainable
Development

Social

\ Economic

\ Nurturing \ Equitable Social / Sufficient Economy |
. Community \\ Environment /
A

Sustainable
Development

Economy

o

of 8 Low Carly

fopment(TUL}
Low carbon buildings
- Controling selar radistion

Wind power
generaton

ghly efficient air-
ditioning
~LED, BMS, elc.
Diztrict energy(DHC)
Untapped energy
Renewable Energy

District - = & . -] Usingr :

coclingeat | 3R “_, " waler

Heat island
effect Oc

ource: based on Specal Reporl SR-79,2008, National Instilute for Envirenmental Stugies

Mega solarpower
generation

Intercity public railway
transpor contrel system
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TGBI

Thai Green Building Institute
anifuermsidielng

TREES -NC/CS
Version 1.1

Thai’s Rating of
Energy and Environmental
Sustainability

for New Construction and Major Renovation
And Core and Shell Building

L

nourimsusiuawdosumy %4

[

Engineering institute of Thailand + Association of Siamese architects

»‘ PLATINUM

el Eﬂ GOLD
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u sortl
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Fmsdenloiiuindives

¥ v
MmUY

) LEADERSHIP IN ENERGY AND ENVIRONMENT DESIGN (LEED)

mmsdriunnnssmsRuR MW
Energy Regulatory Comission headauarters 121

@ (o e o et e -

MR P1

EQP1
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Direct Rental Rates Through 2008:Q1

48.00

. -~ EED \/‘\ *

$46.00 - . i —

ke Non-LEED | ~— \\

$44.00 =

$42.00 — \.7_.40—*97 -

$40.00————— >

$38.00 — =
5 $36.00
iado iroda .
Telefon: (+36.3, 5330St $34.00 —+—

53200

"
$30.00 =
e —
$28.00 —W—p_—w—W— e
$26.00 T T T 1
2005: 2006: 2006: 2006: 2006: 2007: 2007: 2007: 2007: 2008:
4Q 1Q 2Q 3@ 4Q 1Q 20 3Q 4Q 1Q

Innovation &
Design

Building Environmental
Management protection
caucauon
Indoor Site and
Environmental landscape
Quality
Materials & \\ Water
Resources Efficiency

Energy &
Atmosphere
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Thermal comfort

= w

= ™ w0
Snsis g

s e R a s

ASHRAE STANDARD

Ventilation
for Acceptable

ASHRAEIES Stsurd 301310
gy et} 4

P
s AMEVASHEAL A Stard 341 3447)
o A AL i ks i ot

() ASHRAE STANDARD

Energy Standard for
Indoor Air Quality Buildings Except
Low-Rise Residential
62.1 Buildings

1P Ediclon 90.1

T e e A S W

Category

Point
(Prerequisite)

23/03/60
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TREES Version 1.1 For New Canstruction and Major Renavation Project Name - National ITMX
l ‘Project Cheeklist Date: 30 June 2015
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Energy Reguiaory Commassin heaaquariers VN @)~

THE ENERGY DIFFUSER

SUNSHADE CONCEPT

s

Enhance envelop
0,

o
Energy saving
- "

FACADE PATTERN
CONCEPT

T ¥ e
Energy Reguiaory Commission heacquarters 1R @Y

Vertical PV

e
s Sola A Conciton '

i
indsonader gl nirs

Ocoupancy Sensor
o,

Energy saving

SECTION DIAGRAM

2% NE]

FAGAEBRECTION
s KKK
P <
N 2
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Building Technology 4.0

g & Wia = x o
flaqiuil ween LED Gafivwsmiuanniu lneynufuudiouiu

\ g o 5 =
waenld szansnsnuszvdaliinnte 85% Aimaminauuudeaiy

ooty
it it i
Alrzana 650 Lumen tlazancs 650 L rzana 850 Lumen

%60 *13 %8

< 5 w/m?

* naald

i it o

1.000 6,000 15,000
| |

25 w/m?

nm

20

et
3@

amidl 180 wm

A mslfivivhe:

Annnuenuaanhanuidaadlalflesdidly

Furhanu iReuss 22 u deliiuas 16 Falus uay

Fungn ey 8 T Walvduss 24 Folue
o naanld 60 W Ll (0.060 x 16 x 22) + (0.060 X 24 x 8) = 32.64 Wt
© VREARBNWNNR 13W Wi (0.013 X 16 X 22) + (0.013 X 24 x 8)= 7.07 misy
® vaanA LED 8 W WAl (0.008 X 16 X 22) + (0.008 X 24 x 8)= 4.35 Miat

23



Smart city and Clean energy@

TGBI

“aunAn UnijodlRausn”
IWolljoudvasSe:Ndviu ® o+& .

dndnonuulouiy
- é» UREUHUWR IO .
13,, é‘,*? AFENMSIINNIITU
TGBI

s

Energy Policy
8 and Planning Office
() MINISTRY OF ENERGY

1\

mswaalwin JusuAlhsTsTwigoaa (Peal)

imsusadusi VSPP

wAYDLUS:INA

vinni 30,800 MW

miswaalwin
gnslusuu nw.

[ Bauza vsep

I savonfiad VsPP.
I AW vsPP
1 wu: vSPP

W au vseP

th @wnaidn)
V5P

I i vsPp.
1 chuRu vsPe.
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Circular metabolism communities

Linear metabolism communities
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Circadian rhythm

Noon

High alertness
10:00 Best coordination
14:30

Fastest reaction time
15:30

Melatonin secretion stops

Greatest cardiovascular efficiency
07:30,

and muscle strength

Sharpest rise 17:00

in blood pressure06:45
06:00 f N 3 , I 18:00

18:30Highest blood pressure
19:00 Highest body temperature
Lowest body temperature 04:30

1:00 Melatonin secretion starts

02:00
Deepest slee; 2:30
P P 00:00 Bowel movements suppressed
Midnight

23/03/60

26



.

o

P smart iy WY

Community quality of life

nvironment
Renewable energy

D-J S
Sustainability

City Characteristic
Criteria

Joint organization of stake holders
Land ownership

Compliances with city planning
regulation

Usable area 1-5 >5
x100,000 m? x100,000 m?
Demand (BAU) 3-8 MW >8 MW
Population 5,000 - 15,000 > 15,000

23/03/60

27



23/03/60

Calculation of Demand (BAU)

Energy Cc ption and Carbon Emission - BAU Cal

Filled in by Applicant Calculation Results
Type of Facilities/ Energy Consumption = Operating Hour Floor Area

BAU Energy Consumption MW (average) CO2 Emission
Activiti Reference (kWh/m2/y) Reference m2 Whiy tonly
_—
Office building 219 2,340 50,000 10,950,000.00 468 5,804
308 4,380 50,000 15,400,000.00 352 8,162
Retail & wholesale 370 - - -
271
Condominium 256 - - -
Medical center 3 10,000 2,440,000.00 0.28 1,293
Education Institution - - -
Other general buildings
Housing
Housin 0
Public area
Public area 10,000 220,000.00 0.05 "7
Industs Filled in by Applicant Results
Calculation Results
I B CO2Emission
Transportation Filled in by Applicant Fuel Consumption (I'y) [ N RN tonly
Travelling Awusagus 500.00 du 70,000.00
|

|
110,000 8.47 15,259

criteria > 100,000 m2

not included public area criteria > 5 MW
CRITERIA
Floor Area >100,000 m2 or
MW (average) 5 MW or
Population 5,000 Persons
CO02 Reduction 5,000 ton

-
0
@

Mobility

y Building

- Environment

O,
Governance Economy

“Smart city” represents further dimension toward sustainable development by
green value chain of city planning integration base on smart technology

infrastructure. It is a new solution of city development and changes for self-
sufficiency

Community

ASHRAE)  ASHRAE CRC 2016 Bangkok

28



. |

wimganie:
(smart anergy)

K
S
mdyasduaivs
(smart mobility)
Wyudaaie: !
(smart community)

wasugiadaaio: H
(smart economy) S

Aunfousaaiuy
(smart environment)

Wi thailandsmarteities.com

EAEICE ]
(smert building)

msunasesdeaiey
(smart governance)

SMART City

Criteria 7 ‘ )
I. SMART Energy i 11

LANDFILL
GAS

crornnmar |  ciowass
1.1 Energy Generation

0 ‘\) o
- 30% from Renewable Energy [Nyl I e m
BataTion ERiRaY M THANE:

- Onsite power generation
- Energy Storage

District Cooling plant.

1.2 Energy Distribution
- District Cooling/Heating
-E i ; ,

Connection to Buding

House Gas Reduction
% CO, Reduction | o

1.4 SMBRT Grid _7

- Energy Management
tem ’

- RT Meters (AMI) }

- Micro Grid

- Distribution Management System

> o @ ¢

23/03/60
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SMART City
Criteria

o ol A [% A |4 ® 2 SMART Mobilit
TSR O O

i | i | 2.1 Physical Infrastructure
| J i ‘ - Passive Mobility Design
Hl & d‘ﬂ‘ =X B & " 3 i @ - Infrastructure
[ifrasthetite L‘“ o 9&! ‘1 @ G !ﬁ :l - Vehicle Network
! !

- Pedestrian and bicycle networl
- Waste transport logistic

Digital
Infrastructure

~w "0
# 2.2 Digital Infrastructure

p ]
— ! ’ | % 1. ‘; ‘l i 'l‘ . - Information accessibility
Operational [ | 1 | | H— ; - Telecommunication
Technology a"”“‘" :‘: ‘m‘:nmlur;m ‘ pm|m H.;,..ut iwﬂmﬂ
— o i | i i : °. | ~2.3 Operation Technologies
® 19 Q@g | ‘ | J | %@ 1 Traffic Management
Digial 0p2 B‘ H ‘ m S L i A - Security & Safety Management
&g ®G? g‘ m Qﬁ‘ g | ® - Utilities Management
St : A S, B R - E-Services
- Environmental & Waste
Management

SMART City
Criteria

23/03/60
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SMART City

Criteria
4. SMART Environment

4.1 Natural Environment

Preservation and Protection
Natural Trail

Sustainable Use of Natural
Resources

Reduction of garbage dump

4.2 Agricultural Environment

4.3 Urban Environment

- Waste Management

- Water Management

- Green Area, Public Open Space and
Brown Field Site

- Urban parks, gardens, public spaces

- Preservation and Production of
cultural heritage

- Efficiency and monitored sewage
system

- Multifunctional and interactive

ry of peri-urban area
m production

ganic fertilizer

ial composting

Monitoring of cultivated field
Innavation system of producti

of constructed wet land

on,

ar bdll ful lliLUlE
- Reduction of pollution and urban
heat island effect

SMART City
Criteria

6. SMART Building

6.1

6.2

7. SMART Governance

Green Buildings Policy - Leadership
- 100% Green Buildings Certified - Specific strategies
on TREES rating system - Dedicated organization
Net Zero Energy Buildings (NZEBManagement process
- SMART City Principle
- Performance Measureme]

Passive Design

Energy

Active Design 2 nagement

23/03/60
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SMART Mobility: 52ULL3MNTIANTAARIES
3.5 SLUULFINIMSYIaAE?

{" One Card for
= all transportation Regional

5 3 —— Smart Business |

|Local Integrated Service Providers| ooy
o lized Sailing
Infermation Touring via Taiwan |/ . \ / Scenic Spot
Push in Bus multiple T:“ril,l Location-based
— Shuttle Info. pust
suart end J Ropeway ﬁ Restaurant
Smart Touring
Services in Scenic — : ! R
= Area f \ 3

m. i Bus oD m
mm Smart k RN Hotcl
E ducati @ Smart Sl;;s.

business Electric End-point

net . Scooter

Rental lcl.i
& Giant \
Eco-system Mobile Bike N
o J Virtual Rental | s Towns around Sunmoon Lake
Tour-Guide k y,

Source: Smart Living Technology & Service Program Office, Taiwan. (2009). i-236 project [Online]. Available:
http://www.i236.org.tw/

SMART Mobility: 2UUUFMTAANITAIRG L

3.6 STULLIMSIAMIRILIORANUALVRILTE

Infrastructure with access to Coud platform that supports

»Garbage Canz Garbage Trucks (85 data coflectors)
W (wilth active sensors)

scollect half full containers?
reless- Collect more by
1¢ Enevo technology

Source: Charith Pierra, et. al, Transaction on Emerging Telecommunications Technology, 2014

32



SMART Mobility: 32UUU3MTAANITAIRG L
3.7 ‘szwm‘sﬁwﬁ;‘sﬂﬁumeStﬁnwsaﬁmf

truemoney
/é\
(] %
itrueMART: »
QP
- b E tﬂ!welf):é )
)
Sleseve:

Source: True

MULTI-LAVER G
VEGETATION

BT
CURB NOTCHES \\

pore® QDAUW-‘“‘
=Rl

BIO RETENTION SOIL BELC
GRAVEL BASE

2ol
PERFORATED PIPE

23/03/60
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aullidovan ®
Urynalansoula
agls 22

AuSKHSolu ?

Aulling 1 fu gasu Aulilnajge 18-20 was
asuaulnoenluald 11 s:lisunmaznowidu
flansusodu UuAoan riafuinSoalsuoima
a1suaulnoonless CO2 5 InSovriufnrofiu
WL oonBiou (02) 10uroan 20 Bu.

Teludsuanu 11 flansuirian]

iiTnnja gouwon awuluowma
Tiludsunuuinngungoiwon
‘omAnatosonn

sulinbus:ansniwge

un1sasny oonBiou

angrunnd wonemeld
miuoulhoontos o:Danunu:Avl
DsUnsovguduiumsi

¢ ey o)
. suluwunuSiound

9% .-
°o°g"'

an fumstouUsulssdunondoulan
95 Iws:zaswusunufitsoonBiougiingn

s 2o G

Hoeweniins CO2 lAunngn awisndoomudu

(5AluunRan) nasieRgaluRsaunaudetoniu

DUsunilulnsioug Snsoe @ oo

Auowgs/ Audra

Gluidin axidu inlidndudy
TuomAlGA na:iwun
nandeuitsoenBisuun
muludion

www.eec-academy.com  AMUUIKIMSISEUS

A2RENINITUIUITAANITLHAILLUDART L
KASHIWA-NO-HA
SMART CITY

. TﬂsgnjsﬁmmLﬁao‘luﬁﬁaf_jmﬁu (Newtown)
VUNUALNEATNTTNUT MU Tafed  tha
mauduasn1siimulsa Twa s

e YUINTASINIT 5.2 a9.ni. dusuiatade
1Jszuhlevsgwpn@Pavelopment Partnership

The image of mass collaboration with the public, private and acadermic sectors

A pilar ot a commnlty
Croation of vitalty a1
Privato fundsitoennologles

Source: http:/lwww.udck jp/en/
pt/wh ity.html

ity.com/en/conc

http:/Iwww.k

35



A2RENINITUIUITAANITLHAILLUDART L

KASHIWA-NO-HA
SMART CITY

Constituent bodies

Cooperative bodies
e

- Kashiwa City

- Public Corporation for Urban Development
in Kashiva

- Chiba Prefecture

-NPO Support Center Chiba (Supporting
civie actions)

- Intemational Relations Association

(Intemationaiization)

Corporate
officer

- Mitsui Fudosan Co., Ltd. -President

- Metropolitan Intercity Railway
Company.

- Kashiwa Chamber of Commerce
and Industry

- Tanaka Region Hometown Council

g
£
E
£
H
8
°
£
H
8
@

| -TX Entrepreneur Pariners (TEP)

- University of Tokyo
- Chiba University

- Wacoal Art CenteriSpiral (Art direction)

- UG Toshi-Kenciku Co., Ltd. (Urban design
sirategy, support for industry creation)

- Japan Life Design Systems (Planning and

nagement)
« PRAP Japan, Inc. (PR)

(Specialzed institutons)

UDCK' s management system

Source: http:/lwww.udck.jplen/

ity.com/en/conceptiwh ity.htm!

.

http:/lww

A2RENINITUIUITAANITLHAILLUDART L

KASHIWA-NO-HA
SMART CITY

BiKashiwa urban planning projsct
Outline of the intagrated land
readjustment project for
tha cantral of the northam

MlLand use plan ;.-

Urban arsa
Schoots
e T e
,, e et
- cl Pretoctura's
Fiigashi-Nataushica

Source: http:/lwww.udck.jplen/
http:/www.kashi h ity.com/en/concept/wh ity.html

23/03/60
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KASHIWA-NO-HA
SMART CITY

Kashiwa-no-ha Smart Center

Elocricity

TV Refrigerators  cookers air

lighting 1M cookers.

Source: http:/lwww.udck.jplen/
http:/www.kashi h ity.com/en/concept/wh ity.html

A2RENINITUIUITAANITLHAILLUDART L

KASHIWA-NO-HA
SMART CITY

7 a—Fr—r 2—H{EERE

Future Center Initiative (B&#5 : HCKF C)

Providng valuable / \ e
analysis resuits to
e  eseareh
adminisuators | _ Effectve g term folow-up
s research
Meares Sammes

=
o e :
e oo
T ,"dm.:tz,, e 2
Hundied o «"I': & = i
ST -
Center for Preventive Medical University of Tokyo Institute

Science at Chiba University of Gerontology

23/03/60
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A2RENINITUTUNITAANITLHAILULDADI L

Pecan Street Project (USA)

« Tasvniswmuriuiauiniuiinlu
(av Austin 55 Texas viiluviag
andaniiufinssadouindanuas

Uszudawavau
« TAasvni1sfizuia 2.9 as.nu.

| | au
A1SWLTENTIN 75 UK

The Pecan Street Project is a collaboration of —

.

Austin Energy

University of Texas
Environmental Defense Fund
Greater Austin Chamber
City of Austin

technology advisory committee

ERCOT * Bluebonnet Electric Coop

CPS Energy San Antonio * Pedernales Electric Coop

-

an open platform Energy Internet

integrating

distributed solar
smart grid water
demand response
electric vehicles

energy storage
dynamic pricing
smart appliances
green building

built on Austin’s advanced smart grid platform

A2RENNITUTUITAANITLHAILULDADRI L

Pecan Street Project (USA)

Pecan Street smart grid approach
ide

Microgrid

Net Zero Carbon Home

Goals and outcomes:
Design grid and pricing to accomodate customer
Design customer systems to achieve environmental
outcomes.

Structure pricing to advance customer, environmental
‘and economic poiicies

23/03/60
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Town development

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

i e (T I u
wo ”

o wesmE o
Foorumeunit R FierHoR7W

Categories

co-Point Progran

Discount 10{
Food Discount 10%

‘The Five Islands
Restaurant

Ecoitrans :

‘The Island View
Restaurant

RESENE Use 10 points for Food Discount 11

< Reward Detail

Boy's Organic.
Coffee
e 3

Reward Detail

Free Hot Coffee or Tea

~_ Discount 10%
Discount 10% Free Hot Coffee or Tea 9 bath off/cup of coffee

ﬁ

Use 1 points

Use 3 points P

Use 3 point for discount 10% at Bar Baguette Order Eggs Benedict and use 3 points get Free 9 bath off/cup of coffee at Boy's

23/03/60
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SMART Energy

Charging Stations

: Three charging outlets, PV Roof and three parking lots

> Tasansaiiuayunisaenuuniilesdadiay (Smart Cities-

Clean Energy)

CONCEPTUAL DESIGN FOR SMART GRID

Step 1: Construction of microgrid in Chaweng area
Step 2: Construction of microgrid in other areas (Nathon, Bang Kao, Lamai and Taling Ngam)

i Create microgrids by ting distributed energy (PV, EV
Main power feed gers and storag ies), major hotels and commercial facilities
(from mainland) to new power network and information network.

Chaweng &\

EMS (i
power Other areas |
substation 1 \,—;

Construction of distributed Construction of information
—— - energy network network

’ B
1
1 -
O T b B b e — e I\ﬁ
Legend
Step 3: Construction of AEMS throughout the entire island
% Hotel ‘fu EV & charger

AEMS B % y Entire Samui Island
< ._J:ﬁ =) Construction of energy

. PV+-Hotel O Stofage // ’\ management network

ot/ pateis N Management of individual

Commercial Private Smart "EMS micro grids by AEMS &

TR facilities homes meter O - Area-based smart metering

in residential areas.

ASHRAE) ~ ASHRAE CRC 2016 Bangkok
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Sub-Station 2

b .t =

=t

Tne smart grid for entire island consists of several microgrid in different
district. To realize a self-sufficient Smart Grid model, three main
strategies should be employed

1) Utilization of Distributed Power Sources
2} Development of Information Infrastructure
3} Development of Area Energy Management System {AEMS)

‘Conceptual System Design for SMART GRID in Samui island

An island-wide Smart Grid system could
be realized by developing a microgrid in a
specific (pilot project) area, adapting the
microgrid model to other areas, and
finally connecting all microgrids into ene
macrogrid.

PHASE1 Chaweng area
Since it is necessary to reduce the overall
energy consumption of the island, the
area with the highest energy
consumption, Chaweng area, should be
firstly considered. This microgrid madel
can be flexible adaptable to other areas in
Samui Island.

PHASEZ Other areas

The micregrid mode! of the piiot project
will be adapred to other areas on the
island (Nathon, Bang Kao, Lamai and
Taling Ngam).

PHASE3 Entire island
Construction of smart grid throughout the
entire island.

i Energy Savi Facilities

gl wl:h%ughcr-'gﬁccncv + TIME
Cisstricay Supriy
ety comanc

ey o |
=y =3 T
Electricity Conservation Effect
by different measures
S0 Reductl

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

PHASE1

STEP1: Neno-grid for arget buliding
&

acetsRescrt
Hospital
- /.% Bl
.

Commercial Buildin

Storsge

trging Eectic venicle
[

of eid

pply

An Area Energy Management System (AEMS) shauld be constructed to
perfarm comprehensive management by connecting the EMS system of
individual microgrids. Through menitoring of the energy supply and
demand status of each microgrid, the AEMS will be able to optimize the grid

ASHRAE) ~ ASHRAE CRC 2016 Bangkok
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Airport Hotel Shepping Tourist Hotel Airport
"

attractions

L @

e o

v

‘L 0 o R

Electric
EV van EV bus Small EV ok EV van

m .
y W

L

"Eco Lifestyle” through EV infrastructure in Samui island

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

1. Enhancing using the public transpaortation
- Using mass transt systems such as bus

A L L £EK4
=Lt W £ £
=k A s QJE*M ;

2. Shifting to low carbon vehicle use
- Promoting the shift to low carbon vehicle such as electric vehicle

edx e E:é?
=Th’

3. Developing the charming & smart pedestrian zone
- Implementing zero emission zone with clean energy vehicle

ASHRAE) ~ ASHRAE CRC 2016 Bangkok
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Realization of Eco Lifestyle G ST

el Enhancing Isiand’s Value

rading Transportation

Trénsportation
ext Generation Carbon and
Vehicles

prehensive smart model
citizen participation

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

ASHRAE) ~ ASHRAE CRC 2016 Bangkok
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Housing estate development 4

116 kW collected
from the sun

t Peak Load
Hydrogen and Battery Consumption at night time

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

Industrial estate development $

Il

e TnsensdadussuniaEaad 79.05 kWp.
e e vinleuiaiin

! I J i < N =
dnamaileune
é» LA UWAIITL .
© nszvisaowdasu
ToB
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URBAN DESIGN CONCEPT EXISTING TRANSPORTATION

IO VAY AT U NETHORK RS Y

CBD projects

ASHRAE) ~ ASHRAE CRC 2016 Bangkok

sl (Porous Park)
Wiamanimind Guisnhvsadss
Faumrannauudogugnin
. Wilmowmady
loiiummasunactuniing
AnuazdniSuiludramiziu
unsibnfus s osiaugs

Fitinh wbgaend
suuyie vInauuynT s

Campus projects

ASHRAE) ~ ASHRAE CRC 2016 Bangkok
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Reducticn in fuei consumption:

52,619 litres/year

Reduction in CO, emissions in a year: %
110 tonnes C

2

Equal to: 46 TOE
(tonnes of oil equivalent)

Equal to: 894,529 km/year 2

@ ®

= == And the annual consumption of
b Smy 4ms &md 60 cars*

—v Tw

produced in 2013

Reduction in CO, emissions in a year: a
840 tonnes

g 1,788,146 kWh/year

2
Equal to: 334 TOE
(tonnes of oil equivalent)
Equal to the average annual electricity /\

consumption of 1,508 people* l )i\ri’i'l

23/03/60
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1 Totel thermal energy produced yearly:
ﬁ_ _A 55,380 kWh
I
Reduction in CO, emissions in a year: %
1.2 fonnes

2

Equal to: 4.9 TOE
(tonnes of oil equivalent)

Equivalent to the thermal energy
required for: 42,335 hot showers
(40°Cy*

e,
ses
.‘-
e

ses
.e®

i, )

Reduction in methane consumpntion
92,191 Sin?

-38.04% over 2007
Reduction in CO, emissions in a year a
compared with 22007:
171 tonnes 2

Equal to: 77.6 TOE
(tonnes of il equivalent)

Equal to a consumption for domestic /\

use and heating of:
236 people/year* ' ‘i\’ﬂ'

23/03/60
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Disposal of mixed waste
. 51.2%

Differentiated waste collection +20.5% N
L2

ﬁ Equal to the yearly differentiated waste

, ’i‘ | collection of 190 peop|e*

constantly guaranteeing an effective flush.

If youusea flush cistern
you will achieve:

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Yearly water savings
equal to:
““““ 11,000 one-litre bottles

Equal fo the consumption of water of;
245 showers*

23/03/60
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Smart City

x Emergency
& Disaster
Management

Critical
Infrastructure
Management

i Inter-Agency
Collaboration

Citizen
Ot 1St Services &
o L |1 Immigration
J Control

Information
Management

 Public
Administration
Services

§ Law
B Enforcement

Thai Green Building Institute
amifuernaidiulng

23/03/60
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§€)pen Plan Office / 4

Daylight/Visual quality
Daylight factor 1.5

DIJﬂ\LHgg=

Bl p——
i ‘ {14:00} e
| ——}

g s T -
R T
[: ]_—=_ I e Fen
 —— -
|
- T
=& 7 B ‘f/ ...... ]
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Technology: RTTV 7.86

¢ Thermal insulation * Noise insulation

Technology: Lighting LED 99.9%

23/03/60

51



* Smart controller
¢ Motion detector
* Multiple circuits

Technology: modular chiller

AIC area 1750 m? * Smart water cooled
modular chiller
e COP=6
* Limit environmental
friendly refrigerant 410 a
content
* FCU add on flexibility

-\F l\ir‘

23/03/60
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Technology: Energy recovery ventilator

e Controllable
fresh air
* Energy saving

CO2 Concentration

Equilibrium Time Lag Under Various Ventilation Condition: Equilibrium Time Lag Under Various Ventilation Conditions
(Office Space) (Office Space)
"
2500 2500
g 2000 — i § 2000
- L-=1] H
£ 1500 £ 1500
g ] s - g OSSR N S
§ 1000 e L Z o L
g soo = I I 8 500 s I
0 0
0.00 1.00 200 300 400 500 600 7.00 800 0.00 10.00 000 1.00 200 300 400 500 600 7.00 800 9.00 1000 11.00
Time (Hrs.) > Time (Hrs.)
= = ——
i ssmeemes 10 CH/P ———m 15 cIm/p e e 20 ClVPE R P—— 1} e 15 CIM/PETSON = v +x + 20

Source: Schell, €8.

Night Flush

Source: Schell, 88.

Green Building Guldelmes

Poor o
h -'

; L] L] E
P Ventilation £ i g

~ Normal

O 00

= Good.

..
400 L
0 10 20 30 40 50 70

Time (Minutes)
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Demand control
ventilation

* Co, monitor

[ o Dry air supply

| * Positive
pressure
building

* Humidity and
mold control

: VSD

VSD list
Chillers, OAU, CBP pump, FWBP

pump

23/03/60
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23/03/60

Technology: smart A/C system
CMS/FMS

EEC ACADEMY

Technology: Smart system

Sensor list

Passive infrared sensor for
lightings : MDB, Pump, Storage,
Xerox, Handicap WC room,
WC (Ist & 4th floor) and
Corridor 5th floor

Temp sensor : Main (CHS,
CHR, CDS), EEC (CHS, CHR),
Bright (CHS, CHR), Leaving coil
(CAL)

Flow sensor : Main (CHR), EEC
(CHR), Bright (CHR)

CO2 sensor : EEC

Level sensor : Cooling Tower
(Low level alarm)

55



EFFICIENCY

CHILLER
Amoe 1

wie in
260104 xaru

ML A
21.67 vam

80.39 maron

CHILLER PLANT

23/03/60
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Technology: smart A/C system

BMS points

CMS/FMS Chillers, CHPs, FCUs, OAU

Water meter Digital Electricity meter BTU/h meter

Energy meter list
EEC Ist &2 floor, Green Companion, Stitch& Hammer
Electric meter list

MDB, DB Ist to 5th floor, Chiller plant, CBP pumps, Lift,
Lighting/Outlet/HVAC for EEC office (3rd & 4th floor)
WWTP

Water meter list

EEC Ist &2 floor, Green Companion, Stitch& Hammer, |t
WG, Rain water meter for irrigation and urinals

23/03/60
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‘ District Cooling System

Central Utility

Center
1 condominium

hote

* Income .
office Provider

Time Of Use

Chilled
Water

Water

Waste
Water

+ Efficient Facility Managem8ggycle

Water
Drinking
Water

Hot Water
Garbage
Electricity?

Compressor-less A/C- Pay Less ‘ 1\

* Transformer
Capacity > 50%

* Cost of electrical
system > 50%

e Cost of Balcony/
Grille

e Services and
Maintenance

e Tons of Refrigerant N V)

W\

RTINS

e TN

and Greenhouse gas e More usable space

¢ Noise and Hot air

\

23/03/60
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Heat Island Effect

RN
I L
It

1 1

I 4

¥ A IIU‘ o
A N BT
N Nl
y
\

VLI
I A

Su.bb
18.93
uB7 .86
86 .79
585 .71
B4 _ 64
83 .57
B2.56
H51_43
#8.36
39.29
38 .21
37 .14
36 .87
25 _68

Safety Standard for -]
Refrigeration Systems | pesignation and Safety
Classification of

Refrigerants

ASHRAE Standards 15 and 34 -
Considerations for VRV/VRF Systems

OB B

5
8

according to ASHRAE Standard 15
ERCREE

Minimum allowed floor area of occupied space (ft7)

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
> A

RESIDENTIAL | LIGHT COMMERCIAL | COMMERCIAL 410Acharg 1bs)
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CFCs & HCFCs are Ozone Depleting Substances (ODS)
leading to more UV-B dangerous radiation reaching earth

Spring 1980 Spring 2000 5
Ul Radiation ST S
CFC Ul Radiation
CFC ¥
1. '] 21
oL it dtl
1 - CFCs released 4 - Cl destroys ozone
2 - CFCs rise into ozone layer 5 - Depleted ozone -> more UV
3 - UV releases Clfrom CFCs 6 - More UV -> more skin cancer
Spring 1990 Spring 2014

* The Montreal Protocol was signed in September 1987 for the phase-out of
CFCs & HCFCs
e A return to the 1960s levels might take up to 2070

Image source: Ozonewatch - Nasa

Worldwide phase-down of HFCs

European F-Gas & North American Proposal

EU CO2eq vs. Baseline: 183 Mtonnes
Phase down controlled by a
quota allocation system

Proposals HFC phase down for art.5 and non-art 5 countries

120

6-8 years time gap

:

100
Declining supply of HFC
—— UE F gas regul.
——EU MP §5

——— EU MP non§5s
—— NAM MP §5
—— NAM MP non§5

% of baseline
g

increasing refrigerant prices
weighted on GWP value a0

Expected A/C
transition start
to alt. refrigerants

——INMP §5

= Nam & IN MP non§5

|

2018 = a critical year 0
- 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

year
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in different segments

VRF Focus
Systems < 200kW
New but especially Retrofit
Mainly Installer / HVAC designer

Installer Value Preference

e Strong support from supplier
¢ Ease of installation

* Installation cost

Chiller Focus
Systems up to several MW
New & Replacement
Consultants / HVAC designer

Consultant Value Preference

Comfort (air quality)

Ease of maintenance
Open system architecture
Operating costs

* VRFWW foreseen CAGR around 10% (still regions with low penetration)

* But serious challenges arising from focus on GWP / flammability of alt. refrigerants

¢ Chillers WW foreseen CAGR around 3% (a more mature application)

* But better positioned to be seen as ,,greener* systems

ﬂr c
]}il@] Microchannel heat

Chiller plate heat
exchanger (MPHE),
R410A optimized up
to 200kW x circuit

Inverter Drives to optimize
condensation for maximal-part-load
efficiency

exchanger (V-coil
MCHE) to save
refrigerant, space and

energy

Pressure control and
regulation to achieve
desired conditions with
reliability

Pressure Independent
Balancing Valves

Save water pumping energy
and improve chiller part
load conditions

==

Range of electronic
controls to match varying
needs of automation

High efficiency fixed speed Scrolls
with patented IDVs for high PL
efficiency — DSH 7.5 - 40TR

High efficiency Inverter

i i EXVs & TXVs to achieve desired Scrolls
Solenoid valve for Energy saving Line components to o " .
hot gas defrost and liquid line shut ensure safepoperation :z:::::;o‘:h'le saving energy VZH3-26 TR

off

23/03/60
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Hotel grade Hot Water Supply ‘ \!

| r Pay Less

Transforn
Capacity
Cost of el
system > Luso
Cost of Individual Hot |
Water Heater o
Services and
Maintenance
Hot Water Cloth
dryer

* More usable space

r’. IFIED .
e Carbon Reduction

' EFFICIENCY

‘!‘F

" ' 90,000-105,000 Tons of Carbon saved
' +

23/03/60
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S euliDulUmnuusEntinue

Syr'r]ptoms o.f

Acidosis

Central

Respiratory Increase C02 /

- Headache
- Sleepiness - Shortness of
- Confusion breath Red uce OX)'ge n
- Loss of - Coughing

consciousness i i
oonsd _ - oy Heart saturation iIn

- Arrhythmia b I ood

- Increased
heart rate

Muscular
- Seizures

- Weakness B
Gastric

- Nausea
- Vomiting

Intestinal
- Diarrhea
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Trachea
(WindPipe)

{gioncgij_

Legionnaires

disease
causes
neumonia
infection

of the lung)
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