En3

Engineering Environment Energy

www.en3online.com




A dynamic and passionate firm specializing in sustainable design
with knowledge and expertise in Building Sciences and Consing
gathered over
3 generations and 7 decades




Over 450 projects & 175 million sq. ft.of Green Space in India,
Middle East, America and Africa




A SUN OMEGA — LEED PLATINUM
CISCO - LEED PLATINUM WORLD BANK — LEED SILVER & NET ZERO ENERGY BUILDING
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Exit Criteria

Entry Criteria Activities

. N - . * Signoff on Green
» Green Project Initiation » Conduct a green building design workshop to Scorecard

through a valid identify the'likely credits and possible credits th at « Signoff on Preliminary
LOE/Contract/Statemen can be achieved . I
Analysis / Feasibility
t of Work » Workshop Goals Study
* Signed off Scope » To inform and educate the participants about
the energy and environmental implications of
design and construction
* To clarify the interrelated approach of holistic
design by using the green building rating
system to help define a high performance

design

« En3 recommends that the owner, Deliverables

project manager, architect, . To identify gconomically yigble strategies t(?
engineers and construction implement in the new building(s) and in doing
manager attend the Green Design so, attain a green building rating « Green Scorecard for
Charrette » Share experiences from similar executed respective rating

* Share En3's diverse experience in projects to aid clients and owners on key system like LEED /
handling green building projects design decisions GRIHA/ESTIDAMA as

* Suggest Cost Effective Green applicable
design strategies to aid decision » Classify Green Measures / Credits as Targeted « Detailed Preliminary
making Possible or Unlikely Analysis / Feasibility

* Obtain Sign-Off Report

En3




) *%

. i Exit Criteria
Entry Criteria Activities

. - i i * Signoff on updated
« Green Score-Card Create Rating System Action Items Matrix and Grgeen Scorgcard
« Signed Off Feasibility Report assign responsibilities to design and construction . : .
team members * Signoff on D.e5|gn Credit
Perform Calculations for selected credits under Documentation
sustainable sites, water efficiency, energy * Share Design Credit
efficiency, materials & resources, indoor Documentation with
environmental quality and innovation utilizing Green Building Council
standardized calculation templates from the (GBC)
Subversion (SVN) Tools repository
Tools like Subversion for Dl_Jrln_g design dev_elopment, provide specification
I . criteria for the environmentally preferable product
establishing Traceability , ) X .
Document Maintenance and once the design team has selected the material Deliverables
Control Review contractor submittals for materials to
Automation of Rating System confirm compliance
Credit Calculations using Software Provide language suitable for incorporation into th € « Green Scorecard as
tools ensuring error prevention architect’s and engineer’s specifications, focussin g  applicable
Suggest extensive options to on the critical environmental criteria for the prod  uct « preliminary Energy
achieve various Energy Efficiency types selected (e.g. VOC limits, minimum levels of Modeling Report

Measures with minimal Cost : . h
Impact based on Modeling results recycled content, etc.) and on submittal « Design Credit

and experience on similar requireme_nts_. _ Documentation and
proiects » Share Periodic Green Measures Incorporation Calculations

St _ « Cost analysis
» Create Energy Modeling Report

En3 « Prepare Cost Analysis

» Use Configuration Management







» Green Building Rating
System (like LEED \ GRIHA)
Scorecard

* Signed Off Design
Documentation

* Energy Modeling Report

» Utilize Site Audit Checklists for
Validation of Green Measures
incorporation
Periodic Status reports to
stakeholders on Green design
incorporation during different
stages of construction
Suggest Ideas to achieve
Innovation credits based on
experience and En3’s innovation
practice database

En3

Activities

 Provide generic Erosion and Sedimentation
Control Plan, Construction Waste Management
Plan and Construction IAQ Management Plan to
the construction team

» Construction Manager will customize the plans
according to specific project needs and resubmit
to En3 for review and approval

» Undertake site visits

* Draft innovation credits that may be applied for
!
[1] [1] #
» Create Construction Credit Documentation obtain
signoff

« Signoff on Construction
Credit Documentation

Deliverables

* Construction Credit
Documentation and
Calculations




Exit Criteria

Entry Criteria Activities

» Award of Green Building

* Signed off Credit » Submit Final Credit Documentation to GBC Certificate

Documentation » communicate with the Green Building Council on
issues related to the rating application.
* En3 will respond to comments, finalize the
documentation and re-submit to the GBC.

» En3 will use standardized Deliverables
documentation formats to
substantiate credit submittals
where required to minimize GBC » Green Building
review comments Certificate for the
En3 effectively incorporates building
learning from past submittals by
updating internal templates and
software calculation tools to new
projects thereby minimizing the
possibility of credit rejection by
GBC

En3




Exit Criteria

Entry Criteria Activities

i $ gy * Training Material for
. Gree_fr_l Building 0 Building Occupants and
Ce_rtl ficate Housekeeping staff
* Building Occupancy

« En3 would provide training Deliverables

material to Facility Managers

 Highlight best practices in . _
housekeeping and on-going  Training Material for
Occupants and

maintenance
Housekeeping Staff




Create Project

Repository o
Create Feasibility

Regort )
reate Green Matrix

Create Green Measures
Incorporation Report

Construction Monitoring

Pre-Certification

NAniimAantatinn

Commissioning Reports

Energy Modeling







* En3 is committed to adoption of technology and tool s to enhance Productivity
and improve Quality of deliverables

* En3 believes in processes that drive knowledge mana  gement and capture
lessons in different phases of the project and use the learning effectively in all
on-going and future projects

» A comprehensive list of tools that will be used by En3 during the course of the
project is listed below

* En3’s experience of working over 400+ green buildin g projects in India and
abroad over the last 10 years, the extent of market  Intelligence that En3 has
collected over the last decade serves as valuable i  nputs for future designs and
implementation




$0 & 3%#




High Performance Building Design

Designing and reviewing buildings with ASHRAE 90.1 and 189.1
standards for high performance building design

and green building strategies and practices.

— India s tallest Building over 700
meters tall will incorporate various High Performance
design concepts in Facade design, Energy Efficiency,
HVAC systems Design, Lighting, IBMS and several othe
new green concepts

— One of India s first NET-
ZERO ENERGY BUILDING incorporates several high
performance passive and active designs including 1009
onsite Solar energy, 100% daylighting, 70% reduction i
lighting and over
50% reduction in HVAC loads
En3




Energy Simulation and Analysis — For New Buildings

Full building energy modeling including orientation studies,
fenestration analysis, wall and roof assembly optimization,
HVAC, electrical and day lighting analysis as per energy & green
building codes

* Review of existing building designs & systems and conducting
simulations to ascertain further improvements required to be

made to save energy




Energy Auditing, Surveying & Analysis of Existing Facilities
» Analysis of historic utility use and cost of existing buildings

» Assessment of buildings energy cost and efficiency

* Identification of potential improvements to enhance
performance

» Analysis & Ascertaining of the potential energy savings and cost
iInvestments of No cost / Low cost, Medium and High Cost
Improvements




Greening of Existing Non-Green Buildings

* Enhancing performance & converting non-green buildngs into sustainable
buildings & achieving LEED EB certification

 This activity not just looks at improving energy eficiency of existing building but
also reducing water use, minimizing waste generatednhancing occupant
comfort, improving air quality, reducing, green procurement, facility management

 Improving existing buildings to perform better and also set up internal systems

to continue to operate in an energy efficient andustainable manner throughout its
lifetime

— has reduced energy by 26%,
water by 42% and paper by 300% in line with its LEED EB —
Gold certification. SCOPE tracks its entire staff travel,
iInvested in Off-site Wind Energy & has does several meases
to offset their CO2 emissions




Building Commissioning

 Fundamental, enhanced and retro commissioning as per LEED
requirements from planning and design stages up to completion
Including design and construction reviews, functional testingnd
pre and post occupancy monitoring

* Physical measurement and verification of all installed buildig

energy systems to ascertain if they are performing as per original
design

* Provide feedback to owners/operators on various equipment
performance and suggest suitable corrective action to improve
day-to-day performance of systems etc.




Corporate Sustainability Initiatives

* Developing sustainable policies, specifications and practicas hew
and on-going operations, identifying green products and materials

« Identifying innovative methods to reduce CO2 emissions

» Greening of supply chains and assisting suppliers to reducegative
environmental impacts

« Carbon Emissions Reporting and reduction in line with IPCCnorms
and ISO 14064




En3 developed in 2008, the
SAVE Program for
International Code Councll
(ICC) U.S.A.

SAVE is first-of-its-kind Green Product Evaluation
Program in the world

Phase 2 of SAVE Program - will include life cycle
analysis of products — Cradle to Cradle evaluations

and certifications

En3




« Working with International Code Council U.S.A. —the US
Building Code Body and developers of International Building

Codes to develop and launch aGreen Building Code In the
U.S. in 2010/2011

« Working with Abu Dhabi Department of Municipal Affairs to
Incorporate ESTIDAMA green requirements into the new Abu
Dhabi International Building Code

« Working with The World Bank to develop Green
Specifications for all their buildings world-wide and for
buildings funded by them




** Los Sharjah &Abu .
Angeles Dhabi Mumbai &

PuneX& New Delhi
Mk Bangalore
o

Djibouti * ¥ Chennai

Our work has covered over 65 cities world-wide andoffices In
U.S, India, Middle East and Africa strive to createtail and
deliver designs of exceptional quality.




- To go beyond just the LEED certification and ensurdhat true sustainability
IS achieved

 To not just consider initial design and constructio but build into the design
aspects of sustainability that will ensure life-tine performance of the building

» Focus on aspects of operations, maintenance and apant usage and ensure
that the initial systems and practices implementedddress & meet O&M and
other long term goals of the building/space

» Many projects are not just pursuing LEED, but alsolooking at tracking the
Green house gases (GHG) emissions of the space &mgdions in line with ISO
14064 and international norms and reporting year-oryear to ensure continued
compliance and performance

* Focus on how to engage staff on an on-going basighwarious aspects of
sustainability including carpooling, emissions traking, green project
Initiatives etc.































