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- Knowledge-based products and services

- Optimize natural resource use

- Improve efficiency and increase profitability

- Minimize environmental impact

- High levels of IT, profit and productivity driven,

rapid growth markets
4.  AOWANEUOODIUDADNSSUAITED

(Definition of Green Engineering)

Oeod

N Abraham, M., 2004, Environ. Prog. 23 (4),
p. 266.

“The design, commercialization, and use of
processes and products, which are feasible and
economical while minimizing (1) generation of pollution
at the source and (2) risk to human health and the

environment.”

5. ADWRINEUOVADIEDEUIA:AONUMOS
(Definition of Sustainability)
NUas  Brundtland Commission, 1987, United
Nations
“Providing for human needs without compromising

the ability of future generations to meet their needs.”
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6. voulumunATND:naofvinalulad
8le0 (Green Technology) T 7 Fodo mol

- Green Chemistry

- Green Energy

- Green Building (LEED)
- Green IT

- Green Vehicles

- Green Label

- Carbon Footprint (CF)

7. AOWANGUOLAd “INJaIDED” (Definition
of Green Chemistry) Tmol
“The design of chemical products and processes
that are more environmentally benign and reduce

negative impacts to human health and the environment.”

WRFLD83azLn8 990U (Green Chemistry is about)

The major uses of GREEN CHEMISTRY
e Energy
» (Global Change
» Resource Depletion
« Food Supply

e Toxics in the Environment

80 unAOWDBINIS 1sar 17
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+ @ Carbon dioxide

« i@ Depletion of Ozone layer

« A@ Effects of mining, drilling, etc

« Aim Toxics
Green Chemistry will be essential in

« developing the alternatives for energy
generation (photovoltaics, hydrogen, fuel cells,
biobased fuels, etc.)

« continue the path toward energy efficiency with

catalysis and product design at the forefront.

msiinmsivaaulavuovlan (Global Change)

« Concerns for climate change, oceanic
temperature, stratospheric chemistry and global
distillation can be addressed through the development

and implementation of green chemistry technologies.

MiRiArMsanidd  1lasrunllvoonswenns
8SsuUBM (Resource Depletion)

- Due to the over utilization of non-renewable
resources, natural resources are being depleted at an
unsustainable rate.

- Fossil fuels are a central issue.

- Renewable resources can be made increas-
ingly viable technologically and economically through
green chemistry.

* Biomass

« Nanoscience & technology

e Solar

« Carbon dioxide

« Chitin (ladiu : 1Waan nszaasunIdn?d )

o Waste utilization
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ovDsyovOIMSUOVUULE (Food Supply)

- While current food levels are sufficient,
distribution is inadequate

- Agricultural methods are unsustainable

- Future food production intensity is needed.

- Green chemistry can address many food
supply issues

- Green chemistry is developing:

» Pesticides which only affect target organisms
and degrade to innocuous by-products.

e Fertilizers and fertilizer adjuvants that
are designed to minimize usage while maximizing
effectiveness.

« Methods of using agricultural wastes

for beneficial and profitable uses.

msinnavIduliyroamo:iondou
(Toxics in the Environment)
- Substances that are toxic to humans, the

biosphere and all that sustains it, are currently still being
released at a cost of life, health and sustainability.
- One of green chemistry’s greatest strengths is

the ability to design for reduced hazard.

Green Technology

8. oXMsSIUgdd (Green Building)

a1a1aa ue1a151883 (Defining Green
Buildings) 118 USGBC — US Green Building Council

[

~
HON

e

e Design and construction practices that
significantly reduce, or eliminate the negative impact
of buildings on the environment and its occupants with
regard to site planning; safeguarding water use and
water use efficiency; promoting energy efficiency and
renewable energy; conserving materials and resources;
and promoting indoor environmental quality.”

(US Green Building Council : USGBC)

ADIUAINEUODMSOONIIUUYODOIMSITED
(What is “Green” Design?)

Design and construction practices that
significantly reduce or eliminate the negative impact
of buildings on the environment and occupants in
5 broad areas:

+ Sustainable site planning

+ Safeguarding water and water efficiency

+ Energy efficiency and renewable energy

+ Conservation of materials and resources

+ Indoor environmental quality

ANIANDAONSSUUSUOIMIAAVUS:INAle 31
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Green Building and Sustainable

Architecture
e What is Sustainability?
e Sustainable Design
« Principles of Sustainability in Architecture
« Sustainable Building Life Cycle
e Pre-Building Phase
e Building Phase
e Post-Building Phase
e Preservation of Natural Conditions
e Human Comforts
» Types of Green and Sustainable Buildings

e Sustainable Remodeling

AOWALNEUOLAUEDEUIIA:AvOENUMU
(What is Sustainability?)

Sustainability - Meeting the needs of the present
without compromising the ability of future generations

to meet their own needs.

msoonIuUINERaNMSUOVADIUEDEU
(Sustainable Design)

Reduces the negative impact on the environment and
human health, thus improving the performance during
a building’s life cycle. Careful consideration is given to

water, energy, building materials, and solid waste.

ranmsmsooniuumoamuinanssulng
gnnanmsuovAUEDEU  (Principles of
Sustainability in Architecture)
Economy of Resources - Reduce, recycle, and reuse
natural resources

o Life Cycle Design - Structured methodology
for the building process

e Humane Design - Harmony between humans

and nature

82 UnAOWDIINIS 13ar 17

mSOOﬂIIUUO]FﬂSTﬂ85ﬂﬁ§ﬂ0\)080’|&!ﬂ181|3\)]u
IVUEDEU (Sustainable Building Life Cycle)

nawnN13nNag319 (Pre-Building) : Site selection,
building design, and building material processes, up to
but not including installation.

anansfia¥ne (Building) :

Construction and operation processes reduce
the environmental impact of resource consumption.
Long-term health effects of the building environment
on its occupants are considered

Post-Building : Old materials become resources
for other buildings or waste to be returned to nature.
The sustainable design strategy focuses on reducing
construction waste by recycling and reusing packaging

and excess material.

mssnyindomsnoamuwisiiindoulnu
yousssUBIm  (Preservation of Natural
Conditions)

An architect should minimize the impact of a build-
ing on its local ecosystem (e.g., existing topography,

plants, and wildlife).

AUAUanIdUOVAU (Human Comforts)

A building’s design should enhance the work and
home environments. This can improve productivity,
reduce stress, and positively affect health and well

being.

BUAFIOY  YoVOIMSITEONA:lUADIUEDEU
(Types of Green and Sustainable Buildings)
e Homes
e Schools
e Commercial and public buildings
e Laboratories

e Health care facilities
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msUsuUsvomsimaoamsmiaiuaauna

TﬁU' (Sustainable Remodeling) LEED-NC Point Distrubution Five

Existing buildings can remodel and install improved LEED Credit categories

mechanical components and update operating systems Indoor
Environmemtal

to make a building green.

Duality Sustainahla
Z23%% Hites
229
I_ E E D Materials &
sk Resouces

Water

®
Leadership in Energy & Environmental Design 20% Efficiancy
Enemgy & L
Aleading-edge system for designing, Atmosphzre
constructing, operating and certifying the 27

world’s greenest buildings.

PN

e N . - wuawa : LEED lauvvaaniduszauaie 9 @9il
iInmwanmiunovaswinurd LEED dun :

(Why Was LEED® Created?)

« Use as a design guideline

Certified, Silver, Gold tag Platinum

* Recognize leaders

. y 9. PWhguovlo.fA. didao (Green IT)
» Stimulate green competition

. Establish market value with recognizable N1901% Green Information Technology (Green IT)

a !

national “brand” Avdafnegfiazfinenaison 1% NIUSHITIANTIL

a

« Raise consumer awareness A NIUMINES Nasuildlunsnds nsi iandu

q

'
aV) v a

« Transform the marketplace! AFanuandadldudninduunldsn gay Hudu
Foreazduadresnsil
wanlRsumnmsaswinouri LEED duut (Why
Was LEED® Created?)

« Facilitate positive results for the environment,

occupant health and financial return » Virtualization
» Define “green” by providing a standard for » Power management
measurement » Material recycling

. » Telecommutin
« Prevent “greenwashing” (false or exaggerated 9

claims)
« Promote whole-building, integrated design

processes
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» The process of running two or more logical
computer systems on one set of hardware.

Gracle SOL  Application  gugi

Primt

WY g

Power mutiple
“virlual machines®

» Virtualization helps a company / enterprise
lower power and cooling consumption, by
reducing the number of machines and
servers it needs.

» Virtualization platforms can run across
hundreds of interconnected physical
computers and storage devices, to create
an entire virtual infrastructure.

» Power Supply
» Storage
» Display

Tslecommuiing

» Teleconferencing and telepresence technology
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Ponrsr llnnayement
» Energy Star 4.0 compliant PCs
% Now 80% power efficiency
Next 90% efficiency by 2010
» Energy Star 4.0 compliant servers

Now 85% power efficiency
Next 92% efficiency by 2010

ution : Screen savers do not save energy !

Nateiial desyeling

»HR233, the U.S. National Computer
Recycling Act = F

»e-Waste handling

» Baht savings
» Elimination of utility shortfall
» Capital improvements

» Maintenance savings

Better, safer lighting

P mproved temperature control and comfort

23
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© Progress trend of vehicles
- Global market changing by environmental regulation & environment-
friendly technology policy
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Electric Vehicles

Hybrid Electric
Vehicles
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Vehicles

Conventional
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Adv.Carbon-based Fuels
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@ Development of core parts
- Development of key original technology
- Improvement performance of components
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Charging(min) (6h) ™ (3

© Development of core parts
- Development of key original technology
- Improvement of efficiency of components
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