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* The course is divided into 2 modules:

Structure of the coursework:
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Module 1

e Metrics of Sustainability
e Stakeholders in Sustainability
e Green Building Professions

e Sustainable design — The process

)

* Preparing the “Green Work Force’

e Forecast for the future

Module 2

e How to gain Green Experience?

e Range of Roles — Sustainability and
Green Building Consultants

e Key environmental issues addressed
by Green Building consultants
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Sustainable design as a well conceived process

Awareness and sensitivity to the environment and environmental challenges.

Knowledge and understanding of the environment and environmental challenges.

Attitudes of concern for the environment and motivation to improve or maintain
environmental quality.

Skills to identify and help resolve environmental challenges.

Participation in activities that lead to the resolution of environmental challenges.
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e Standards

o Mandatory
o Voluntary

* Rating Systems
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- Metrics of Sustainability

e Standards

o National Building Code

o Model Building Byelaws

o Energy Conservation Building Code
o Eco-Niwas Samhita
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NATIONAL BUILDING CODE OF INDIA

N ati O n a | B u i I d i n g COd e PART 11 APPROACH TO SUSTAINABILITY

* The approach to sustainability codra
is founded in the principles of
Code to adequately protect

QOREWORD

public health, safety and ;
welfare, and to meet ¢ smharow e
requirements that do not
unnecessarily increase .

Construction-cost nor restrict 13 COMMISSIONING, OPERATION, MAINTENANCE AND BUILDING . 82
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National Building Code

* With a view to boost sustainability, the building code for the first time
includes process for glazing in buildings with respect to their effect on
energy, light and selection and manifestation of glass with respect to
safety. It also focuses on energy conservation, use of solar energy by
way of solar water heating systems, solar steam systems for cooking
and laundry, solar-assisted refrigeration/air conditioning systemes,
solar photo voltaic systems, and efficient lighting.




Model Building Bye-Laws

* Model Building Byelaws, 2016 are legal
tools used to regulate coverage,
height, building bulk, and architectural
design and construction aspects
of buildings so as to achieve orderly
development of an area.
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Model Building Bye-Laws| 2016

Town and Country Planning Organisation
Ministry of Urban Development
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10. GREEN BUILDINGS AND SUSTAINABILITY
PROVISIONS

Modem buildings consume about 23 to 30 % of total energy, and up to 30 %: of fresh
potable water, and generate approximately 40 % of total waste. Sustamnable buldings
have demonstrated reduction in energy and water consumption to less than half of the
present consumption in conventional buildings, and complete elimination of the
construction and operational waste through recycling.

Thus, all buildings on various plot sizes above 100 sg.m. shall comply with the green
norms and conform tfo the requirements mandatory for sanction as mentioned in this
chapter.

These provisions are not specific to any rating system and are not intended to provide a
single metric indication of overall building performance. These provisions allows the
practitioners to easily exercise their imeering jud t i holistically and
objectively applying the underlying principles of sustainability to a development or
building facility. considenng its fimctionality and required comfort level.

10.1 Provisions and Applicability
The green building provisions on various plot sizes are indicated in the table below:

Table 10.1 Provisions and applicability for various plot sizes (Resi ial and Ny
Plot Applicable plot Provisions for Residential Provisions for Non- Residential
Category area (sq.m)
I [Up to 100 Nil Hil
o 100 to 500 1(=). 2(a), 2(b), 4(a) 1(=), 2(b), 4(s)
500 to 1.000 1), 1{c), 2qb), 3(c), 4=} 1(=), 1(c). 2{a), 2(b), 3(c), =)

1,000 to 3,000 Lz, e, Ld), 20z}, 200), 3(b), 3(c), | La), Lic), L(d), 2(a), 2(b), 3(b), 3(c),
s

3(c 3(c

Hz) k. 1]
m [Above 3,000 Liz), 1(b). Lie), 1(d), 2(z), 2(b). 3(a), | L(2), L{B), L(c), (), 2(z), 2(b), 3(a),
3(b). 3(c), 4(a), 4M0) 3(b). 3(c), 4(a). 402

*Note: provision: marked 1fa). 2(B) etc are as per section 10.2.

The schemes/ projecis formulated on the basis of provisions given @ Master plan/ Zonal Development
Plan will require approval as indicated.
EL{/ ECC {as per MoEF), NBC (latest), ECEC 2007 or latest, BEE Star rating/ LEED of IGEC/ GRIHA of TERT

Cortification}
EI4- Environmental Impact Assessment Study Reporr,
ECC- Envi Clearance Cerrif

MoEF — Mmisoy af Emironment and Feorest,

NBC - National Building Code,

ECBC - Energy Conzervarion Building Code,

BEE - Bureau af Energy Efffciency.

LEED - Leadership in Energy and Environment Design,

IGEBC —Indian Green Building Council,

GRIHA - Green Rating for Integrated Habitar dssessment,

TERI - The Energy and Resources Institute.

The prevailing provisions of the above chall be applicable. However if there are any modification in the same, the
modified provisions shall become ically applicable.

Model Building Bye-Law, 2016, TCPO Page 115

10.2  Provisions for Sanction

1. Water Conservation and Management
a) Rain Water Harvesting
b) Low Water Consumption Plumbing Fixtures
c) Waste Water Recycle and Reuse
d) Reduction of Hardscape

2. Solar Energy Utilization
a) Installation of Sclar Photovoltaic Panels (detailed at section 10.2.3 below)
b) Installation of Solar Assisted Water Heating Systems

3. Energy Efficiency (Concept of passive solar design of buildings) (Ref. Table 14.1-3)
a) Low Energy Consumption Lighting Fixtures (Electrical Appliances — BEE Star
and Energy Efficient Appliances)
b) Emergy Efficiency in HVAC systems.
c) Lighting of Common areas by Solar energy/ LED devices.

4. Waste Management
a) Segregation of Waste
b) Organic Waste Management

In case owners of properties desire to procure green building ratings from one or more
rating bodies, they may suitably incorporate any other provisionms if required and
additional incentive FAR as per Master Plan may be availed.
10.2.1 Provisions for City and Site level greening
In alignment with Natiomal Sustainable Habitat Mission, the Authorty shall
encourage augmentation of green cover in the city/plot. by following:
The Urban Greening Guidelines, 2014 and other provisions as given below -
1. Provision of minimum 1 tree / every 80sqmt of plot area for plot sizes = 100sqmt
and planted within the setback of the plot.
1. Comp 1y Plantation for felled/transplanted tress in the ratio 1:3 within the
P under consideration
iii. Choice of species for plantation in site and abutting the road to be adopted as per
Section 8 of the Urban Green Guidelines, 2014.
. The unpaved area shall be more than or equal to 20% of the recreational open
spaces.

10.2.2 Water Re-use and Recycling
All bulding having a minimum discharge of 10,000 I and above per day shall
incorporate waste water recycling system. The recycled water should be used for
horticultural purposes.

10.2.3 Roof Top Solar Energy Installations
Rooftop photoveltaic power station, orrcoftop PV system. is a photovoltaic
system that has its electricity-generating solar panels mounted on the rooftop of
residential or commercial buildings. The various components of such a system
mclude photovoltaic medules, mounting  systems, cables, solar mverters and other

Page 116 Model Building Bye-Law, 2016, TCPO
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electrical accessones. Rooftop PV systems are faster than other types of renewable II. Definitions
power plants. They're clean, quiet, and visually unobtrusive. Table 102 below i) | “Solar Assisted Water Heating | A device to heat water using solar energy
stipulates the Norms for Roof Top Solar PV Installation- System” as heat source.
. ) i) | “Auxiliary back-up” Electricity operated or fuel fired
Table 10.2 Norm: for Eoof Top Solar PV Installation and generation - i .
boilers/systems to heat water coming out
§No. Category of building Area standards Generation requirement * from solar water heating system to meet
Residential continuous requirement of hot water.

1 | Plotted Housing For HIG Plots and above Minimum 5% of connected load )} | “New Buldng” Such buildings of above said categones for
or 20W/sqft for “available roaf which construction plans have been
space "**, whichaver is less. i it

2 Group Housing All proposals, as per Group Housing | Minimum 5% of connected load T “Existing buldine™ ;ub]]::ul‘ltje(%l:)mthe Aut]]:lplﬁn for c&emn;‘ie_

Morms or 20Wisqt for “availadle roaf ) | “Emisting g uch buildings, which are licensed to
space ", whichever is less. | perform their respective business.
All other buildings (Goverment or Private, defined as per clanse 1.16 b to g)
(mandstory for buildings having shadow free rooftop srea = 50 squaf) III.  Installation of Sclar Water Heating System

3 Eds iomal Plot size of 500 d ab Minimum 5% of ted load

; ]_ns:;;-:‘;‘;m otz samt and above or 20{-"3:1:;1 fgg— 'I':;:-‘;E:a,rg ,:m; a) New Buildings: Clearance of plan for the construction of new buildings of

5 | Commerdial space”, whichever is less. the aforesaid categories shall only be given if they have a provision in the

6 | Industrial building design itself for an insulated pipeline from the rooftop in the

g |Mercaniile building to various distnbution points where hot water is required. The

8 |Recreational buildin: t hav ision fi i s Iy to the sol t

* Area provisions on roof top shall be (@12 squmt per IKWp, as suggested by Ministry of Mew and Renewable Energy. ) € mus vea m\ﬂ%mn OF continuous water supply € Solar water
** “gailable rood area” = T0% of the total roof size, considering 30% area reservad for residents’ amenitias. heating system. The building should alse have open space on the rooftop,
which receives direct sun light The load beaning capacity of the roof should
. . . e . at least be 50 kg. per sq m. All new buildings of above said categories must
10.2.4 Installation of ‘.\.oljn .-\...- sisted W a[ﬂ.Hen ting .‘s.\..-reu.a in B1.J|1t11ug§ . complete installation of solar water heating systems before obtaining
I No new building in the following categomes in which there is a system of necessary license to commence their business.
mstallation for supplying hot water shall be buwlt unless the system of the s py—e— . E . . .
installation is also having an auxiliary solar assisted water heating system:- b) Enmr_ig .Bmld'i.ngtf. Installation of Solar Assisted W a.ter Heating Systems in
) ] the existing building shall be made mandatory at the time of change of use to
a)  Hospitals and Nursing Home. above said category provided there is a system or installation for supplying
b)  Hotels. Lodges, Guest Houses. Group Housing with a plot area of 4000 sq m. hot water.
c) Hostels of Schoels, Colleges and Traiming Centres with more than 100 IV.  Capacity: The capacity of solar water heating system to be installed on the
Students. building of different categories shall be decided m consultation with the local
d)  Barracks of armed forces, paramilitary forces and police. bodies. The recommended minimum capacity shall not be less than 25 litres per
e) Individual residential buildings having more than 150 sq m. plinth area. :;}‘ fﬂ; T;:c:h blath.r;cm and knc]::ia:i sul:-_]hei to the condition that maximum of
% tot i i i ystem.
f)  Functional Buildings of Railway Stations and Air Ports like waiting rooms. ° ' Took area 1= proviced with fe system
retiring rooms, rest rooms, inspection bungalows and catering units. V.  Specifications: Installation of Solar Assisted Water Heating Systems shall
g C unity Centres, Banquet Halls, Barat Ghars, Mangal Karyalayss and mnﬁorm_to BIS spmlﬁcauqu IS 12933, The solar collectors used in the system
buildings for similar use. shall have the BIS certification mark.

VI  Awxiliory System: Wherever hot water requirement is continuous, auxiliary
heating arrangement either with electric elements or oil of adequate capacity can
be provided.

Model Building Bye-Law, 2016, TCPO Page 117 Page 113 Afodel Building Bye-Law, 2016, TCPO
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Sustainable Waste Management

Zero Waste is a concept of waste management and planning approaches that

emphasize waste prevention as opposed to end waste management. This means

restructuning production and distribution systems, designing and managing products

and processes to systematically follow the 3R rule of Reduce, Re-use and Re-cycle the

volume of waste, to conserve and recover all used resources, and therefore eliminating

all discharges to landfills, and prevent air, water and land pollution.

Zero Waste/ land-fill can be achieved by adopting systematic approach of segregation

at source by planning, by collection facilitation and most importantly by creating

public awareness.

The green waste can be converted into fuel cakes, kitchen waste into manure,

construction & demelition waste into bricks, plastic waste into oil. paper, glass and

steel back mto the same and all residual inert materials can also be converted into

bricks. Achieving zero land-fill is more conveniently possible, if

a) The collection is made from house to house and some segregation is done at
household level and

b} Separate wet and dry bins must be provided at the ground level.

c) The recycling is done at decentralized, say, ward or even lower levels.

Sustaimability of Building Materials

Sustainability of natural resources for building materials shall be ensured through
conservation of available natural resources and use of supplementary materials such as
industrial/agricultural by-products, remewable resources, factory made building
components and recycled construction and demolition waste.

Supplementary building materials (denived or processed waste) shall be suitably used
in combination with conventional resources offers dual advantages i purview of
health & environmental benefits.

Use of Factory made pre-fab/pre-cast and recycled components with Green benefits:

a) Panels, hollow slabs, hollow blocks—etc. - conservation of matenals, less water
requirement.

Fly Ash brcks, Portland Pozzolana cement, Fly ash concrete, phosphogypsum
based walling & roofing panels, particle wood — recycled use of industrial/
agricultural by-products. (Ref. Table 14)

Fly ash/ AAC (Autoclaved aerated light weight concrete) panels/ CLC (Cellular
light weight concrete) panels- ensures thermal comfort (significant reduction in air
conditioning requirement)

d) Use of bamboo & rapidly growing plantation timbers- environmental benefits.

b

c

fa

Local materials are generally suitable for prevailing geo-climatic conditions & have
advantage of low transportation cost & time. Sustainable use of building materials
shall be encouraged which may combine certain datory provisions and incentives.

Model Building Bye-Law, 2016, TCPO Page 119

10.3

Various Guidelines for Green Rating systems

The respective State Governments may prepare their separate Green Raring systems
for buildings by selectively combining/adopting/amending the provisions between the
following guidelines:

1. IGBC guidelines by the Confederation of Indian Industries.

2. GRIHA guidelines by the Mimistry of New and Renewable Energy. Gol.

In pursuance of the National Sustainable Habitat Mission on Energy Efficiency in

Buildings, the Authority shall encourage the provisions of the following Energy

efficiency guidelines by certain mandatory provisions and incentives-

3. ECBC guidelines prepared by Burean of Energy Efficiency, Mnistry of Power. Gol

4. Model Energy Efficiency guidelines. (NSMH Sub report by Bureau of Energy
Efficiency)

Page 120 Mode! Building Bye-Law, 2016, TCFQ
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Energy Conservation Building Code and Eco NIWAS Samhita

i)

ECO-NIWAS SAMHITA 2018
(Energy Conservation Building Code for Residential Buildings)
PART I BUILDING ENVELOPE

a4
DDE

GOVERNMINT OF |

€0 MINISTRY OF POWER I
A } ; \ i B{ s,. 500 -m_ ‘ % =
2 R s

ECBCITI T
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Metrics of Sustainability

 Rating Systems: Common core factors between
rating systems:
o GRIHA
o LEED . Logat.ion, site fea_tures &
building orientation
olGBC  Water efficiency
o EDGE * Energy efficiency
o GEM * Material and resource

selection/reduction

Indoor air and environmental
quality

Toxin reduction / elimination

16
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Green Building Professions

* Academic * Electrical engineer ¢ Plumbing engineer
* Architect * Environmental * Real estate
consultant professional

* Building owner

e Chief sustainability  ° Facility manager
officer * Interior designer

* Civil engineer * Landscape architect

 Commissioning agent * Mechanical engineer

e Contractor * Non-profit member
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s . Owner
Engineer
Structural Community
Engg. Manager
Architect el
Manager
- \ / Planning
P— Planner \ Staff
© s
W) > En(g::‘r:'éer - " 0&M Staff
L © s
T O _— T
— Landscape Cost
O m Architect Estimator
L .=
q) m Commissioni MEP
M 'I—’ ng Agent Contractor
-I—)cU 3 D it General
m m Enelrgy Contractor
nalyst Product “onstruction

Manager Manager

Courtesy: The Integrative Design Guide to Green Building: Redefining the Practice of Sustainability, Authored by Bill Reed and 7group
Adapted from: Graphic by Bill Reed
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| | What do we believe?
|| Organizational context

|| Assemble right team

] Right charge to team -
Goals

[ | Team alighment

Past Projects
-Collect Data
-Analyse in-use
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-Refine operations

DOING
Constructing

| | Follow through

e What do we\
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* Whole systems . chgestllon
* Catalyst

processes
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CONNECTING
[ ] What do we know?

0 Data gathering: site,
project.

| L.D. key systems

Baseline traditional
[]

design and budget
Owners vision and

de5|gn intent

J

Finalizing Desiin

| | Final business cases

DIAGRAM OF THE LEARNING WHEEL. ADAPTED FROM IDEAS PRESENTED IN PETER M. SENGE ET AL., THE FIFTH DISCIPLINE FIELDBOOK: STRATEGIES AND TOOLS FOR BUILDING A LEARNING

ORGANIZATION
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How do you best prepare young professionals for the
green work force?

SL,

* Encourage the application of sustainable and restorative research to
studio projects.

* Provide research, collaboration, and hands-on building opportunities
that encourage multidisciplinary collaboration and sustainable
building.

* Incorporate new scholarship, research, and practice in the
coursework to better enable students to contribute to the further
advancement of the discipline.
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Forecast for the future in the field of sustainabilit

e Continuous improvement in our understanding of sustainability
and our effectiveness in achieving it;

* Continued shift in the priorities in all students and faculty to hold
sustainability as a core measure of a design's effectiveness, along
with things like cost, constructability, aesthetics, and functionality;

 Shift in emphasis from sustainability to regenerative design;

e Expansion of the scale that is addressed in green building to look
at whole cities and regions.
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What are the different metrics of
sustainability?

Who are the various green building
professions?

Who are the stakeholders in sustainability?

Preparing the Green Work Force

Forecast for the future
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Module 1

Structure of the coursework:
* The course is divided into 2 modules:

Metrics of Sustainability
Stakeholders in Sustainability
Green Building Professions

Sustainable design — The process

)

Preparing the “Green Work Force’

Forecast for the future

Module 2
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e How to gain Green Experience?

e Range of Roles — Sustainability and
Green Building Consultants

e Key environmental issues
addressed by Green Building
consultants

23
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e Range of Roles — Sustainability and Green Building
Consultants

e Key environmental issues addressed by Green
Building consultants
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Industries and Sectors within the Green Economy
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Courtesy: GreenCareerCentral.com
Source: https://www.3blmedia.com/News/Transitioning-Greener-More-Sustainable-Career-Experts-Provide-How-Advice-During-Webinar-Hosted
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e Sustainability consultants
* Green Building consultants

26
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pe

=~ Range of Roles — Sustainability Consultants

Assessments

* Provide gap analysis (a status report that looks at where a company is
and where it wants to be) of current company with recommended
action steps.

* Assess energy sources and use, review the supply chain, and look at
operation audits.

* Research/analysis, such as benchmarking of competition or trends in
the market.

* Finance for green strategies.
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Plans
* Provide sustainability plans/assessments/reporting.

* Strategize for green change management/employee engagement.

28
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Reports
e Recommendations for internal and external communication

 Training/presentation to internal staff on sustainability goals

* Advising internal chief sustainability officers (CSOs)

29
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- ™ . ofe
S Range of Roles — Sustainability Consultants

 Facilitate the vision/goal-setting with the owner in terms of the
environmental aspects of the building.

* Help with site selection based on environmental issues such as regional
resources (water, renewable energy, etc.), urban infrastructure, and site
conditions.

e Determine if it would make more sense to utilize an existing building or to
build new.

* Assist in optimum team selection with specialized expertise based on
project goals.

 Recommend building orientation to best capitalize on natural resources
such as maximizing daylighting.

30
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~ Key environmental issues addressed by Green Building
consultants

* Site Issues

* Water

* Energy

* Materials

* Air

e Awareness/Facilitation/Implementation

31
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Key environmental issues addressed by Green Building
consultants

* Site Issues:
 Heat Island Effect
 Brownfield Remediation

32
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Site Issues: Urban Heat Island Effect
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Figure 3-1 Variations of Surface and Air Temperatures in different types of urban areas compared
to rural peripheries. (1)
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Site Issues: Brownfield Remediation

BROWNFIELD
REDEVELOPMENT IMPACT

BENEFIT #1

| Environment Improvements
/. mesn productive land

BENEFIT #2

inerease in
Property Values

BENEFIT #3
Larger
Tax Base
@_’9 BENEFIT #4
| More Jobs
BENEFIT #5

fiil

Reducing Crime

= Create employment
opportunities
® Increase in taxes

= Increase in property value
» Promote green economy

= Reduce urban sprawl

= Increase competitiveness

for cities

= Increase export potential
for cleanup technologies

= Reduce pressure on
Greenfields

= Reduce pollution

= Improve environment quality

= Promote utilization of
renewable resources at
brownfield sites

= [mprove sustainable
development index

= Environmental Justice

Environment

Sustainable
Development

Social
Improve social
sustainability, public
health and livability

Economic
Provide employment
opportunities and

generate revenue

* Renewal of old community

» Develop brownfield into
community, commercial market or
eco-industrial park

» Improvement in public
infrastructure (School, hospital,
recreation etc.)

» Improve accessibility
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Key environmental issues addressed by Green Building
consultants

 \Water:

* Rainwater Harvesting
* Resource Management
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Water: Rainwater Harvesting

AREA OF CATCHMENT ) AMOUNT OF RAINFALL == VYOLUME OF WATER
(Sq. m)

= RECEIVED {Cu. m)
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Water: Resource Management
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~ Key environmental issues addressed by Green Building
consultants

* Energy:
* Energy Modelling
* Daylight Design
* Energy Audits
* Building Automation Systems
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Energy: Energy Modelling

DID YOU

KNOW ? e ARSIV NI Rcsidential electricity consumption by end use, 2015
Vi e e ol e percent of total o
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A clothes dryers 5%
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/  Bill Analysis . previously air handlers (heating)
, (@) 7 Sionoan space heating published _ eV - separate freezers
Validate v/ Solar Assessment end uses {;:'Ek'"%_ﬁ
v  Quantify Impact of enumidimners
Improvements mie Ves
v . Vﬂ Before & Aft pool pumps
Map | i humidifiers
Goals . High Imp(‘ﬂ Locations & water hEﬂtll‘lg dishwashers
_® _C Camt il Processes 14% clothes washers
Device Level Usage ~ refrigerators not elsewhere hot tub heaters
|mQI'OV9 Identi Y & Prioritize Issues L\i{l—‘l - _."3'1- classified 13% evaporative coolers
v Implement S hot tub pumps
Recommendations '
v Optimization on Wasted
Energy Evaluate
v Maintenance Alerts v Evaluation of Devices
v Savings Opportunity Analysis
v Marketing Opportunities
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Energy: Daylight Design

Daylight Analysis
Daylight Factor Spatias) Durysght AOnaTrY
Contour Range: 210-710%

In Steps of 050 %
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10000

Average Vae 525 %
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~ Key environmental issues addressed by Green Building
consultants

* Future of Energy:
* Net-Zero Energy Building
e Carbon Neutrality
* Green power integration

41



Future of Energy: Net-Zero Energy Building
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oL
Future of Energy: Carbon Neutrality
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Key environmental issues addressed by Green Building
consultants

* Materials:
* Material Certification (e.g. Environmental product declarations)
* Greenhouse gases and other emission
Life-cycle analysis (LCA) & Life-cycle Cost Analysis (LCCA)
Resource reuse
Toxicity
Waste diversion/recycling
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Key environmental issues addressed by Green Building
consultants

* Air:
* Indoor Air Quality
* VOC Assessment
* HVAC Design
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Key environmental issues addressed by Green Building
consultants

* Materials:
* Material Certification (e.g. Environmental product declarations)
* Greenhouse gases and other emission
Life-cycle analysis (LCA) & Life-cycle Cost Analysis (LCCA)
Resource reuse
Toxicity
Waste diversion/recycling
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Key environmental issues addressed by Green Building
consultants

» Awareness/Facilitation/Implementation to the end user:
e Education in the form of training or presentations on green building
Facilitation of strategic planning
Facilitation of sustainable processes
Facilitation of green building rating systems
Implementation of sustainable or green building goals
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