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~s8! FThai green building institute

| aenfueniadodln

Engineering institute of Thailand + Association of Siamese architects

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
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46 — 60 points
38 —45 points
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Energy Policy
and Planning Office

MINISTRY OF ENERGY
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| NEW MiNDSE
“Smart city” becomes reality through business )

model that satisfy investor, developer, community, [NEW RESV
quality of life and ecology in well balance




City development

Circular metabolism communities

Linear metabolism communities

Water
Supples Inputs
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Circadian rhythm

Noon
12:00
High alertness
10:00 Best coordination
Highest testosterone secretion 14:30

09:00
Bowel movement likely 08:30

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 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
3 P 00:00 Bowel movements suppressed

Midnight



Value development

Capital ROI
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Submission Stages
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Stagegafigality

Stage 1 - Conceptual & Urban Planning

Design concept covers urban planning and concept development

A-1 Plate maximum & plates for conceptual presentation and concept paper as spedified format

ASHRAE)  ASHRAE CRC 2018 Bangkok
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, .
“Smart city’

Community quality of life

Energy
Environment
Innovation
Renewable energy

Sustainability



City Characteristic Criteria

e Joint organization of stake holders

e Land ownership

e Compliances with city planning
regulation

SMART City
Criteria

City

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

14



Energy Consumption and Carbon Emission - BAU Calculation

ATAIUI LAY LW BAU

Filled in by Applicant Calculation Results
Type of Facilities/ Energy Consumption  Operating Hour Floor Area BAU Energy Consumption MW {average) CO2 Emission
Activities Reference (kWh/m2ly) Reference m2 kWhty tonly
Building
Office building 10,950,000.00
Department store 50,000 15,400.000.00 3.52 8,162
Retail & wholesale - - -
Hote!
Condominium . - -
Medical center 10,000 2,440.000.00 0.28 1,293
Education Institution - - g
Other general bulldings - - -
Housing )
Housing - - 0
Public area
Public area 2 4380 10,000 220,000.00 0.05 fi7
Industry Filled in by Applicant
Calculation Results
Transportation Filled in by Applicant Fuel Consumption ( -
Travelling IMIUIOUUA 500.00 #Av 140.000.00
FE—
Total 110,000 8.47
criteria > 100,000 m2
not included public area |_criteria > 3 MW 7
CRITERIA
Floor Area > 100,000 m2 or
MW (average) 3 MW or
Paopuiation 5,000 Persons
CO, Reduction 10,000 ton
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“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



SMART City Criteria
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1. Smart Energy (20-25 scores)

1.1 Energy consumption per capita
1.2 Energy generation
1.2.1 Renewable/clean energy 30%
1.2.2 On site power generation
1.2.3 Energy storage
1.3 Energy distribution
1.3.1 District cooling/heating system
1.3.2 Eco vehicle (EV,PHEV,FCV, HV)
1.4 Green house gas reduction
1.4.1 Reduction target
more than 30%
1.5 Smart grid system S~ A | vall)
1.5.1 Smart micro-grid/ Island operatior ® 4 25 J Gharging Station.
1.5.2 Area energy management system- ’ |
AEMS
1.5.3 Smart meter-AMI
1.5.4 Distribution management system

ll'IW'l

* Control consuemar bahavior
«  Apoly DSM Techrology
* Folicy Planning (tars¥ atc.)



( Ceneration w ( Transmission ) f Distribution \/ Industrial ( Service \/ Residential \
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Fansmisson
sabstanon

Wide-area monitoning and control

12

Information and communications technology (ICT) integration

Renewable and distnibuted generation integration

Transmission
enhancement apph(dtlons

Distribution gnd
management

Advanced metering infrastructure (AMI)
EV charging infrastructure

Customerside systems (CS)

A N e

Source: lechnology categornes and descriptions adapted from NETL, 2000 and NIST, 2010,

Fi 2: Mapping Technologies onto Power System Domains [1]




Electrical
Infrastructure

. g

Information
Infrastructure

Sourcer FPRI Intelbgnd 2007

Figure 1: Core Smart Grid concept — marrying ICT with Power Systems [31]



2. Smart Mobility (10-20 scores)

2.1 Physical infrastructure
2.1.1 Utility Infrastructure
2.1.2 Vehicle network
2.1.3 Pedestrian and bicycle
network
2.1.4 Waste transport logistic
2.2 Dagital infrastructure
2.2.1 Information accessibility el
2.2.2 Telecommunication system
2.3 Operation technology

Digital

2.3.1 Traffic management st

system
2.3.2 Safety and security

management system




3. Smart Community (10 scores) E

TG B

3.1 Social inclusion and welfare 3.3 Security and safety
3.1.1 Participation channel

3.1.2 Participation campaign 3.3.1 Physical security and safety

3.1.3 Universal design planning

3.1.4 Civic area 3.3.2 Disaster management system
3.2 Education 3.4 Health

3.2.1 Lifelong learning channel 3.4.1 Healthcare

3.2.2 Learning center 3.4.2 Well-being

A
we're part of a

: iLon
B L'FE LEARNING




4.1 Natural environment
4.1.1 Preservation and protection
4.1.2 Natural trail
4.1.3 Sustainable use of natural resources
4.1.4 Reduction of garbage dump
4.2 Agricultural environment
4.2.1 Recovery of peri-urban area|6]
4.2.2 Zero kilometer production
4.2.3 Use organic fertilizer
4.2 4 Industrial composting
4.2.5 System of constructed wet land
4.2.6 Food supply chain
4.2.7 Monitoring of cultivated field
4.2 .8 Innovation system of production
4.3 Urban environment
4.3.1 Waste management
4.3.2 Water management

4.3.3 Green area, public open space and brown field site
4.3.4 Urban parks, gardens, public spaces

4.3.5 Preservation and production of cultural heritage
4.3.6 Efficiency and monitored sewage system

4.3.7 Multifunctional and interactive urban furniture

4.3.8 Reduction of pollution and urban heat island effect




5. Smart Economy (10-30 scores)

5.1 Sustainability
5.1.1 Business plan
5.1.2 Revenue stream, services incomes
5.1.3 Life cycle cost analysis
5.1.4 Proportion of land use
5.1.5 Investment model
5.1.6 Partnership formation
5.1.7 Return on investment
5.1.8 Social benefit
5.2 Innovation
5.2.1 Enhance competitiveness of the city

5.3 Enhancement of the territory

cORE CAPABILITIES

PiSTRIBUT 10N REVENUVE

BUSINESS
MoDEL

TARGET
CUSTOMER

COSTS
PARTNER
NET WOoRK

VALVE
CONFIGURATION COMPE TENCIES
MANAGEMENT INFRASTRUCTVRE

=N Oownlead fom - Q.
~. Oreamstime com 0 oo saiws e



6. Smart Building (10-15 scores)

6.1 Green buildings policy et Dnabi
6.1.1 100% Thai’s Rating of m oy
Energy and Environmental Yoy "“""""“‘

Sustainability-TREES certified . l
6.2 Net Zero Energy Buildings -
6.3 Smart building/ smart home

system

7. Smart Governance (10 scores)

7.1 Smart city principle

7.2 Leadership

7.2 Specific strategies

7.3 Dedicated organization
7.4 Management process

7.6 Performance measurement




TAsInN1saduduun1Taanuuuliavalnsae  (Smart
Cities- Clean Energy)

WU Jun 1 AUR 2 U 3
(Conceptual & | (Master Plan) (Business Plan)
Urban Planning)
1.SMART Energy* 25 25 20
2.SMART Mobility* 20 20 10
3.SMART Community 10 10 10
4 SMART Environment 10 10 10
5.SMART Economy* 10 10 30
6.SMART Building* 15 15 10
7.SMART Governance 10 10 10
8.SMART INNOVATION 20 20 20
53UAZLLUY 120 120 120

* qaantlsAy
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Top 7

Proposal — Master Plan —

- Clean Energy -
- Green City slusuduiie - fui aduayudumdadavin

Aavih . v faindeel
- fierwifu Complex  uwulauaudun ~ Jo¥AUTNAUMS 1sitfiw 10,000,000

wafu fopuou 1uay bl ' ﬂ.a'lmn Tanazidan .
ade MBI uw/ wvy: t2fu Demand Supply X 7 usio

519015 150 Bnu = 10,000,000 Ghuw&o?'lu g = 000 uw
Tsoneuna (uey UM Famstaiwavatu
WHUITY YUY
anwaizidias ng dsuinu 2560
Ufuilge'lulg Smart

City
)

. (Contest war )  Business Model

The Best
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Urban planning

URBAN DESIGN CONCEPT EXISTING TRANSPORTATION
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Potentials
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Advanced Public

transport

Smart grid

On-site power

generation

District heating and
cooling system

—tSmart ldeas\[Solar energY]

.

Waste management
system
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Stagegafigality

Stage 1 - Conceptual & Urban Planning

Design concept covers urban planning and concept development

A-1 Plate maximum & plates for conceptual presentation and concept paper as spedified format

ASHRAE)  ASHRAE CRC 2018 Bangkok



Project name

Proposed Concept

The building has been constructed as learning organization and academy. It is a free trade strategy and “International Thai
engineering consulting company” pillar.

The building has higher safety and energy efficiency standards than most buildings. It would be certified at Platinum level by
TREES green building ratings. Highlights on passive and active design features that promote productivity are described on this

paper. The project has approximately 3500 square meters of floor area. It is adjacent to the Promenade, Fashion island shopping
center with excellent facilities and convenient public transports. The building faces north-west. The building is an integration of

architecture and engineering, both anatomy and physiology. It is an inside out design according to organizational structure and
functions, The building has distinguished features such as large green house stack, pond, entrance stair, and leisure terrace in
front of the building and saw tooth shape roof. The building has been designed to have sufficient natural light throughout,
enhance quality of life and as ready to use building.

Proposed by......c..coevernnervnnens
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1, Smart Energy (20-25 scores)

1.1 Energy consumption per capita

1.2 Energy generation

1.2.1 Renewable/clean energy 3(0%
1.2.2 On site power generation

1.2.3 Energy storage

1.3 Energy distribution

1.3.1 District cooling/heating system
1.3.2 Electnic vehicle (EV,PHEV.FCV)
1.4 Green house gas reduction

1.4.1 Reduction target more than 10.000 ton CO_e/year
1.5 Smart grid system -

1.5.1 Smart micro-gnd/ Island operation

1.5.2 Area energy management system-AEMS

1.5.3 Smart meter-AMI

1.5.4 Distribution management system

—

2, Smart Mobility (20-25 scores)

2.1 Physical infrastructure

2.1.1 Utility Infrastructure

2.1.2 Vehicle network

2.1.3 Pedestrian and bicycle network
2.1.4 Waste transport logistic

2.2 Digital infrastructure

2.2.1 Information accessibility

2.2.2 Telecommunication system

2.3 Operation technology

2.3.1 Traffic management system

2.3.2 Safety and secunity management system

3. Smart Community (10 scores)

3.1 Social inclusion and welfare
3.1.1 Participation channel

3.1.2 Participation campaign

3.1.3 Universal design

3.1.4 Civic area

3.2 Education

3.2.1 Lifelong learming channel
3.2.2 Learning center

3.3 Security and safety

3.3.1 Physical security and safety planning
13.3.2 Disaster management system
3.4 Health

3.4.1 Healthcare
3.4.2 Well-being



4. Smart Environmant (10 scoras)

4.1 Natural environment

4.1.1 Preservation and protection
4,1.2 Natural trail

4.1.3 Sustainable use of natural resources
4.1.4 Reduction of garbage dump

4.2 Agricultural environment

4.2.1 Recovery of peri-urban area[6)
4.2.2 Zero klometer production

4.2.3 Use organic fertilizer

4.2 4 Industrial composting

4.2.5 System of constructed wet land
4.2.6 Food supply chain

4.2.7 Monitoring of cultivated field
4.2 8 Innovation system of production
4.3 Urban environment

4.3.1 Waste management

4.3.2 Water management

4.3.3 Green area, public open space and brown field site
4.3.4 Urban parks. gardens. public spaces

4.3.5 Preservation and production of cultural heritage
4.3.6 Efficiency and momitored sewage system

4.3.7 Multifunctional and interactive urban fumiture

4,3.8 Reduction of pollution and urban heat island effect

Returns to games investors grew to >11x investments to Q3 2014

P

000 a7 2w 2006 mm 201 a2

Meaag secage

5, Smart Economy (10-30 scores)

5.1 Sustainability

5.1.1 Business plan

5.1.2 Revenue stream, setvices incomes
5.1.3 Life cycle cost analysis

5.1.4 Proportion of land use

5.1.5 Investment model

5.1.6 Partmership formation

5.1.7 Return on investment

5.1.8 Social benefit

5.2 Innovation

5.2.1 Enhance competitiveness of the city

5.3 Enhancement of the termitory

013 TG L4

Insulated metal roof Light shelf

6. Smart Building (10-15 scores)

6.1  Green buildings policy

6.1.1 100% Thai’s Rating of Energy and Environmental
Sustainability-TREES certified

6.2 Net Zero Energy Buildings

6.3 Smart building/ smart home system

7. Smart Governance (10 scores)

7.1 Smart city prnciple

7.2 Leadership

7.2 Specific strategies

7.3 Dedicated organization
7.4 Management process

7.6 Performance measurement



Stage 2 - Design Master Plan
2.1. Preliminary design concept in specified format + short video animation

2.2 A3 size Master Plan cover initial details of:

1) Land use plan 9) Water recycling system

2)  Project layout, building layout 10) Drainage system

3)  Landscape architecture 11) Rain water storage system
4)  Public utility system 12) Intelligent system

5)  Power generation & distribution 13) Clean energy system

6)  Mechanical & electrical system 14) Waste management systermn
7)  Sanitary system 15) Water supply system

8)  Waste water management system



Stage 3 : Business Plan
3.1 Urban design and Schematic design of all related system together with;
1) Construction budget estimation
2) Life cycle cost analysis
3) Financial feasibility study

3.2 City Model , 3D-Perspective and short video animation
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