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Why Green Building and Sustainability?
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Introduction to LEED and Green Buildings
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Sustainability - 4elxiuy)

“Development that meets the needs of present generations without
compromising the ability of future generations to meet their own needs.”
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* Maintaining a Balance between:

- The Society SOCIETY

- The Economy ul "‘

i W
- The Environment “'W As
/\Q SUSTAINABLE L ECONOMY

* Being sustainable helps improve the DEVELOPMENT |

health of the current and future
generation
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IMPACT CATEGORIES

Reverse contribution to global climate change

lall il ] Al Aanlisall
Enhance individual human health and well-being

Bl A il Gl A 53505
Protect and restore water resources

Alall o)) sall alaind 5 Aglen
Protect, enhance, and restore biodiversity and ecosystem services
Sy ) st g o gl g sl Salaul 5 355 Ales @
Promote sustainable and regenerative material resources cycles
sasaiall s dalioaall Zptall 30 pall <)y 50 355

Build a greener economy
1)) puad) ST sladl by o
Enhance social equity, environmental justice, community health, and
quality of life
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Sustainability

Being Environmentally Friendly through Green Building
In order to be sustainable, countries should follow certain guidelines
put by environmental interest groups (i.e. EPA), such as:
Clen i e B3 Aise L) gLl o) o quny ¢ Aalaial) a3 Jal (e
» Jie ¢ (EPA JUall Jysws o) Al daiga

Conserving Water —oluall Lais

Conserving Energy — 43Uall Jass.

Improving Air Quality (in/out) — ( 2J&d1 ] (A3lall) o) s¢d) Basa (s
Reducing waste — <llaill Jilas

- Reducing the use of Raw Materials - alall 3l sall aladinl Jdis

- Reducingthe use of Private Cars - ialall &l jld) aladiul J)lis

- Increasing Dependency on Renewables - sxsid a8l e slae¥) sy

- Build Better Buildings ! — ikall Juadi sy



Life Cycle Cost - g 5l 8L 5 50 24l

life cycle cost analysis (“LCC”) is used to measure the total cost of a green
building project through the lens of the project’s entire useful life.
eyl il g 5 sl A CallSall 8l a3 g el Bl A

Economic assessment of alternatives that considers all of the significant
costs of ownership over the useful life expressed in equivalent
dollars.
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« initial costs - 4l Callss
«  financing costs — Ja saill all<s
*  operational costs — Juddll Call<s



LIFE-CYCLE APPROACH

« Cradle to grave- (open system) - materials are not sustainable

They are extracted, manufactured, purchased, consumed, and disposed
of, with a clear beginning and finite end. Cradle to grave is a linear consumption-to-
waste process.

alll ) agall
« Cradle to cradle- (closed system) - materials are sustainable.
They are reused at the end of their usefullife. Cradle to cradle is a
continuous loop of reuse that eliminates waste.
gl I agald
« Upstream activities - are related to the extraction of the raw material used in a
product.
) (A Aardioaall Aal o gall ) A% das 5 - goial) A .
+ Downstream activities - are related to the processing of materials all the way
through to the delivery of the final product to the end user.
el patiadl () (el il wleds ) Y pem s Goobll Ushe (e 2l sall Sagadlafi - quad) Al .
« Embodied energy - is the total amount of energy used to extract materials and
manufacture, transport, install, and use a product across its life cycle.
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Open System
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What is a “Green Building”

“Green” Buildings are high performance structures
that also meet certain standards for reducing
natural resource consumption
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Green MEP

Make your MEP Green l....

© & @

Consider all Decide on design "Right Size" HVAC Consider part-
aspects of the goals as early as systems to ensure load performance
” b.uildlm A possible efficient when }eleding

=) S —
Shift or shave Plan for Commission the Establish an
electric loads expansion, but HVAC & other Operations and
during peak don't size for it systems Maintenance

demand periods (O&M) Program
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Buildings Impact — bl il

* Largest Consumer of Energy , per capital.
e UL e @i
* Largest Producer of CO2
= Materials “:" e s O 38l A ezl
: Depletion ¥ * 6% of Total GCC Emissions from Air
- o
Pollutants .
Lo sell sl e oaalal) () slal e 53 SHBLel & sana (30 76
* Highest Water Consumption Rates on
Earth !
G e bl DY Jna e

anlutiarﬁ‘
Witer

S=90 Depletion Ty * Will have no remaining Fresh Water within

approx. 2-5 years.
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Why Green Buildings? - ¢/_»aall bl 13l

How large are buildings’
carbon footprint anyway?
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Green Buildings can potentially reduce...

e 8 QS O £ ) Al el

Energy Use Co,
Emissions

24%
to 33%
50% to
39%




Green Building Benefits

Economic Benefits:

* Reduce operating costs

* Create, expand, and shape markets for green product and services
* Improve occupant productivity

* Optimize life-cycle economic performance
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Green Building Benefits

Social Benefits:

* Enhance occupant comfort and health
* Heighten aesthetic qualities

* Minimize strain on local infrastructure
* Improve overall quality of life

il 50
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Green Building Benefits

Environmental Benefits:

* Enhance and protect biodiversity and ecosystems
* Improve air and water quality

* Reduce waste streams

+ Conserve and restore natural resources
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US Green Building Council (USGBC)

A el ol padl) laal) Aia

USGBC is...

=A national nonprofit organization
=A diverse membership of
organizations

=Consensus-driven
=Committee-based product
development

=Developer and administrator of dayy e Alg Akl o
the LEED® Green Building Rating laliiall G de sile lypuac

SOY Gl .
System Lall e o6 claiid) ol
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US Green Building Council (USGBC)

A el ol padl) laal) A

USGBC - United States Green Building
Council - Established 1993
1993 sle Canli - 48 ¥l el pndll Ll dia o

Internationally Accepted Benchmark
for High Performance Green Buildings
«  Design
«  Construction
«  Operation
el adle ol puamdll SLall W s Jsdiall el
il o
syl .
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US Green Building Council (USGBC)

Ay a1 ¢l padl) Al A

USGBC’s MISSION:

to promote the design and construction of buildings that are

environmentally responsible, profitable, and healthy places

to live and work.

il Gne Sl dngpally Lip Uspusall ilsall oLy mpanai gonidi
L deedl;

The organization’s activities...

= Integrate building industry sectors

=Lead market transformation
= Educate owners and practitioners
L Ak ddasl
ol delin Clelsd oy o
i) Gl Joas o
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USGBC's Principles

Ay yaY) £ padl) Jlall Ao g 53l

Promote the Triple Bottom Line
Establish Leadership

Reconcile Humanity with Nature
Maintain Integrity

Ensure Inclusiveness U el Ball Gy e
Exhibit Transparency e °j‘ :
. . Aagdall 5 Al G G sH) o

Foster Social Equity ’ h.ﬂ\;f\m )
A sadll e o

Agladl) .
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USGBC’s & GBCI Roles

g padl) Aluall cilalgd ygaa g Ay oY) £ padl) Jlal) A

Rating System Development
LEED Online Building Certification
Support & Education Professional Accreditation

Visit: www.usgbc.org Visit: www.gbci.org



USGBC’s & GBCI Roles
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HOW IT ALL FITS TOGETHER

Qa0




How a Building can be Certified as Green Building?

Buildings are Certified as Green Buildings By various Green Building rating systems.
There are numerous Green Building rating systems across the world .
Below is a partial list of various Green Building rating systems :

. Australia : Green Star o ek (S (gl s A

. Brazil : AQUA / LEED Brazil

. United States : LEED

. Canda : LEED Canda / Green Globes

. China : GB Evaluation standard for
green building

. Finland : PromisE

. Germany : DGNB

. Hong Kong : HKBEAM

. India : GRIHA and LEED India

. United Arab Emirates : Pearl Rating
System

. United Kingdom : BREEAM

. Taiwan : EEWH

* Qatar : QSAS

. Abu Dhabi : Estidama

. Model Green Homebuilding Guidelines

. BuiltGreen star

. Energy Star PERFORMANCE




BREEAM

LEED
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SREEN STARSA  GREEN STAR 1*

GREEN STAR NZ

Every Where






TOP
COUNTRIES
1 OAND REGIONS

FOR LEED OUTSIDE THE U.S



LEED IN THE WORLD




CHINA TAIWAN

E5tsm

CANADA GERMANY

5.03 cenmirien osm.
215 SCIESTS

BRAZIL SWEDEN
3.88 cennren osn
210 SIOJESTE
REPUBLIC UNITED ARAB
OF KOREA EMIRATES

5.95 cesmiren asm 3.64 cemnrie asm
97 S3CUESTS 180 PROJEZTS






What LEED Credentials you Can Earn ?

LEED offers three levels of credentials for professionals :

LEED
GREEN

ASSOCIATE

LEED LEED
AP AP
HOMES ID+C ND

e
LA Y
$LEED }
‘ .
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What is LEED ?

LEED |

eadership in nergy & nvironmental esign

Al g ) ranall) B B30
LEED®isani ized Gr ilding Certi
Developed by the U.S.Green Building Council (USGBC).
It encourages and accelerates global adoption of sustainable green building
principles, with a mission to transform the building industry in a generation.




LEED® Objectives

LEED® Provides third-party verification that a building or community was
designed and built using strategies aimed at improving performance across
all the metrics that matter most:

Improved

Water €0,
Emissions Indoor Env. :‘:;:f;::
Efficiency. | Reduction. Quality.
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Various LEED Rating Systems




Various LEED Rating Systems
LEED Rating System Families: LEED H‘_ﬁﬂ\ daad)

There are five families of LEED Rating system

@~ © 0 <

LAy il gl ATl R el Ageally el A Abiisad sl ki A
LeEDfor BD+C [ LEEDfor1D+C | LEEDfor0+m  JLeEDfornD | LEED for Homes

Applicable - Applicable - Existing - Applicable  + Applicable
for New for Projects building for land for all
construction whose scope undergoing development residential
and Major is limited to improvement projects. projects
renovation of interior fit = Minor Mixed use except high
buildings out upgrade may development rise
Al e @idai L e il be included s etc residential

Pl Bl Gl ey A ARG AL bt e s building
Sl ) iy LAl el e e pen a1 gl e e Bk
Ayl sy syl BEN g L2
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Understanding the LEED Rating System




How Does LEED® Work?

'@me” 11 1
3 toztenant TR
|§WM 1 I
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1 I LEED® Certification Levels
1 E6 p )
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. Indoor Environmental Certified
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Understanding the LEED Rating System

Each of the above Credit Categories has : LEED pil Ui agd
v Prerequisites — &l Y1 b s 2l

v Credit — slie ) Llas

v Points LUl

LEED v4 for BD+C: New Construction and Major Renovation
Profect Checkint

Prerequisite

Points

Credits




IP - INTEGRATIVE PROCESS

Major Renouations (vi-araty)




Understanding the LEED Rating System

LEED CATEGORIES
M [P - Integrative Process 1%

M LT - Location & Transportation 16%

1%
W 55 - Sustainable Sites 10%
ﬁ WE - Water Efficiency 11%
EA - Energy & Atmosphere 33%

® MR - Material Resources 13%

B [EQ - Indoor Environmental Quality 16%
" y ® ID - Innovation in Design 6%

W RP - Regional Priority 4%
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The following 40/60 rule provides guidance for making a decision when several rating systems appear
to be appropriate for a project.

To use this rule,

« first assign a rating system to each square foot or square meter of the building.

* Then, choose the most appropriate rating system based on the resulting percentages.

The entire gross floor area of a LEED project must be certified under a single rating system and is
subject to all prerequisites and attempted credits in that rating system, regardless of mixed
construction or space usage type.

0% TO 40%

PROJECT
TEAM'S CHOICE
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To achieve the many benefits of green building , Whole Building
Design approach (WBD) was developed.

pranal Angia pghaily gy i col puadll Ll (e 23 g8l (e dpaall Giail
. WBD Jalill sl

To achieve high
performance
buildings

Integrated Design Integrated Team
Approach Process
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The project Phases of IPD :
The project Phases of IPD are different than conventional design :

Pre-Design

Design
Construction plans
Bidding process
Construction
Commission the Building \?_L.., iaye o
Occupancy and Re-commissioning Sl f..uv, SES RTINSV
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el cilyllia

. M Project
Project site [ Program ] [ Budget ] [ Schedule ]

Where the site is located, as well as building orientation, in regards to :
Environmental issues: Pollution, stormwater , habitat protection
Transportation: Public transportation access, parking , bicycle storage
Development: Density , open space
tle elivaga iy sl sl
Lonaalall (Slasdl dylan ¢ a1 slga ¢ 23l Al Llall
L Sl ) i g ¢l Gl ga ¢ Aabad) Ji) il b Jgom sl 3 Ji
A ikl Silalosall g ¢ 43S ;L gkl




LEED H_.)L' (-;U?nﬂ \Jaja ;\)..'A';.“ c.uumﬂ ?Ld‘ )LL-Y\

aranal) Stk

Project
[ Budget ] [ Schedule ]

The specific elements that will be included in the project. Especially spaces, systems
and items involving:
* Water management
« Energy consumption
* Materials and waste management
+ Indoor air quality
D el 5 ualially Radai¥l ¢ liluadl Lald | g5 8l i Lesiasd can ) B2l ualiall
RS
JECIRTETERN
L il g 3 gall 55000
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LEED H_.)L' (-;U?nﬂ \Jaja ;\)..'A';.“ c.uumﬂ ?Ld‘ )LL-Y\

A 7 Project
[ Project site ] [ Program ] Budget

Careful planning and research should be done to ensure the project goals are in line
with the project budget.
© g el A5 ae e LT g piall il Gl el i ing g kel e o o (i
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— Project
Lromese ] (Crom ) (o ]w

- Scheduling is highlighted because part of the LEED process requires a lot of

coordination and involvement between many different trades.

- Starting the LEED planning process as early as possible , so everyone is on board
and LEED specific requirements can be incorporated into the schedule.

Ol (e S Ll g Gausil) (a0 Callaly 2l e (a5 O o3l g el by -
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IPcl Integrative process







Location & '
Transportation




LT— LOCATION AND TRANSPORTATION

ILEED for Neighborhood Development Location - cua' s gisd s et 16
(Credit 2 [Sensitive Land Protection - iusll i -l 1 e 1
(Credit3 |High Priority Site - &9 e gl 2
(Credit 4 surrounding Density and Diverse Uses - asaal e sl 4580 ¥laic¥1 5
(Credit’5_|Access to Quality Transit - s iom ksl dyoash 48 5
(Credit6 _[Bicycle Facilities - .60 <ial3 3 T
(Credit 7 |Reduced Parking Footprint - <1 js-d i & dwid Umins 1

(Credit 8 |Green Vehicles - % din o1 -aill b T




LEED Core Concepts
& Strategies




Prereq 1

onstruction Activity Pollution Prevention - !

1 A5 cialead) &0 o ) Required
redit 1 [site Assessment - ¢isal i 1
redit2 [site Development-Protect or Restore Habitat yasd ool sisic) 5l b - el okt 2
redit3  [open Space - i i it 1
redit4  [Rainwater Management - jiat sue 3 3
redits  [Heat Istand Reduction - 5k S8 5 m i 2
redit 6 |Light Pollution Reduction - is-al 55 oa




LEED Core Concepts
& Strategies




fprereq 1

WE — WATER EFFICIENCY

[outdoor Water Use Reduction - s ja3 shal it s

v Required

Y [prereq2  [indoor Water Use Reduction - it sud pasi Jii Required

Y Prereq3  [Building-Level Water Metering - i) s sie e s Dlsi 5 Required
redit 1 utdoor Water Use Reduction - a jal bl psid i 2
redit2  [Indoor Water Use Reduction - st sud dosil Jiis 6
redit3  |Cooling Tower Water Use - 3 ¢ s il 2
redit 4 ater Metering - 4 5




LEED Core Concepts
& Strategies



1 e R o e il
| Prereq 1 | Fundamental Commissioning and Verification - o-tuil Gisdls s il Required
| Prereq 2 | Minimum Energy Performance - 4l ¢y is¥) sall Required
vl Prereq 3 | Building-Level Energy Metering - il i e o 281 il A8 Required
lv| Prereq 4 | Fundamental Refrigerant Management - &bt <l sl 3,13 Required
Credit 1 Enhanced Commissioning - Gl (s sidll 6
[Credit 2 | Optimize Energy Performance - sl e1s (¥l Juall 18
Credit 3 | Advanced Energy Metering - 4Ll plsaiuy skl Gddll 1
[Credit 4 [ Demand Response - lalall iyl 2
ICredit 5 | Renewable Energy Production - st 28l Ll 3
[Credit 6 | Enhanced Refrigerant Management - &iwaall <ils juall 51 1
Credit 7 | Green Power and Carbon Offsets - cis Sl &3l sas ¢l adl) 2L 2




LEED Core Concepts
& Strategies



MR — MATERIALS RESOURCES

Objective

Explain the importance of reusing buildings and materials to improve material
conservation.

Explain how environmentally preferable materials influence green design.

Identify the strategies involved in selecting environmentally preferable materials and
the role of building product disclosures.

Describe the life-cycle impact of materials on a project and the environment.

Explain the importance of diverting waste from landfills.

List the strategies that can be used to address construction and demolition waste.

sall e Blasll et o gl 5 Sl pladiul sole) dpaal 250
i) et e iy Aliaiall o gl 35 488 750 o
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MR — MATERIALS RESOURCES (&)

Prereq 1 _[storage and Collection of Recyclables - vy<l & 31 gan 02353 Required
v Prereq2 |Construction and Demolition Waste Management Planning- . el i 4 =i Required
Credit 1 Building Life-Cycle Impact Reduction - il s 252 L% 0n 320 5

¢ uilding Product Disclosure and Optimization - Environmental Product Declarations - b gie ce sl
T2 Lol i closbl - oy z

uilding Product Disclosure and Optimization - Sourcing of Raw Materials - _sia - 4wty isd g co closill
credits [T e 2

Credit4_iding Product Disclosure and Optimization - Material Ingredients - i S 3. - e o i o rlocl

Credit’5_[Construction and Demolition Waste Management - el el S & 3 s 2




LEED Core Concepts &
Strategies




IEQ — INDOOR ENVIRONMENTAL QUALITY &

rereq 1 Minimum Indoor Air Quaity Performance - i e el i1 s Required

rereq2__[Environmental Tobacco Smoke Control - & gt sl Sodd Required
redit 1___Enhanced Indoor Air Quality Strategies - sl o1l 5oy Kl Sl ! 2
redit2__JLow-Emitting Materials - S Acaisid 3,4 3
redit 3 [Construction Indoor Air Quality Management Plan - <L) il i el sosm ) e 1
redit4___Jndoor Air Quality Assessment - &ad Sl 3 o1l 2
redit5 _[Thermal Comfort - .5,~) &l 1
redit6__Jnterior Lighting s syl 2
redit7__paylight e syt 3
redits _Quality Views - il som 1

redit9  JAcoustic Performance - i o 1




Innovation
in Design
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IN —INNOVATION

OBJECTIVES

« Explain the intent of the Innovation category.

« Identify the strategies involved in obtaining credit in the
Innovation category.

* Describe exemplary performance.

JSEY A e agll 2 5 e

28 L alicY) 4k Jo J geanll Lagiall Cliagi) jiuy) yass
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IN —INNOVATION

(Credit 1 finnovation - syt

credit2eeD Accredited Professional - ot
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] Big Green Factory
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The Green Mosque

t-Green Mosque
9 Council’s Cor

Icate (LEED)

Green Building Standards

pelied in the Masa

= The Building Materials used are Environment
Friendly and Recyclable
= Utilization of Sotar Energy for Heating
@ Water & Extermal Lighting
« Recycling and filtering of Gray Water
m ablution and Reusing for Flushing
ation purposes

« Use of Intelligent Control System for Al
System and Lighting based on

Conditioning
Time and Dates

zation of Highly efficient Insulating Materia!

u
to reduce the heat

rgy Effic

Use of High Tech €
y Consumption
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