APPENDIX- |

Questionnaire for Builder

Section I: Background Information

1. Name of Builder:

2. E—mail Address:

3. Company Name:

4. Professional Affiliation:
a. Architect

Co / Builders

Engineers

Consultant

Developer

Any other

o

5. Age (in years)

6. Since how long you are in this profession (in years)

7. How many and which kind of projects you have undertaken uptill now?

Sr.No. | Kind of Project Number Independently/
with Someone

Residential
Commercial
Institutional
Renovation

New construction
Private

Public

N ooy Wi =

8. Which institution you have attended in order to receive schooling for you
profession.

9. Are you registered / certified by your professional association.
a. Yes No
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Yes, then which group are you affiliated with

10.Have you heard about the Green Building Program?
a. Yes No

If No, would you like to know about it?
a. Yes No

If yes, then please give the following information.

i. What have been your main Sources of information on Green Building?
Please put a (V) tick mark in the space provided.

Newspaper

Magazine Articles

Television Programmes

Friends

Clients

Professional Associates

Continuing Educational Workshops/Programme

Different Courses on Green Building

Conferences / Seminars

Through Formal Education

Professional Organizations

|.  Personal Research

m. Any other

T T TQ 0 a0 o

ii. Please tell, how much are you familiar with concepts and methods of
green building?
(@) Very much familiar
(b) Somewhat familiar
(c) Barely familiar

iii. Have you incorporated Green Building elements into the work done by
your company?
a. Yes b. No

If yes, then in how many projects
(i)  Every project

(i)  Most of the Projects

(iii) Few projects

(iv) None of the projects
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iv. In which kind of your projects, Green Building elements are

incorporated?
(@) Private (b)Public
V. How much are you influenced by the design and specification decisions

regarding Green Building?

(@) Alot (b) Some what
(c)Very little (d) Not at all
Vi. If Green Building elements are incorporated into your projects, are they

incorporated more in publicly or privately funded projects?

a. Private b. Public

Vii. If you have done work involving Green Building design and/or
construction, then please tell, to what extent were the following aspects
incorporated? Tick ( V') mark on the applicable option

Sr. | Green Building design and/or | To Great | To Some | To Least
No. | construction Extent Extent Extent

1. | Site Selection and Planning
Sensitivity to land use context

2. | Energy conservation

3. | Water conservation

4. | Materials selection : Solid waste
minimization

5. | Indoor air climate: Occupant’s
health and well being and
protection

6. | Innovation and design

viii.  Rank the following Green Building aspects in order of their importance
to you.
Key:
1- Least Important 2-  Somewhat 3- Moderately
Unimportant Important
4- Somewhat 5-  Most Important
Important
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Sr. Green Building aspects OREOREC AR RES))
No.

1. | Energy Efficiency (utilizing
alternative energy sources and highly

insulating materials, optimizing energy

performance through site planning and
building design)

2. | Materials and Resources (Use of
recycled and / or regional materials in
structure, storage and collection of
recyclables)

3. | Indoor Environmental Quality (
Increased ventilation , low- emitting
materials , daylight and views)

4. | Water Conservation

( water use reduction through appliances
and faucets, grey water reuse, low-water
landscaping )

5. | Sustainable site planning (site
selection, mixed use, alternative
transportation, development density and
community connectivity)

iX. In which land uses should the city encourage Green Building.
Sr. | Land uses Yes | No
No.

1. | Commercial

2. | Public (government)

3. | Office (Corporate headquarters and local office)

4. | Residential

5. | Institutional / Quasi-Public (Hospitals, School, non-
profit Organization)

6. | Industrial (manufacturers, business parks, warehouse
and distribution)
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Section IV: Opinion regarding Green Building Design and Construction

Please go through the following statements and tick (V) mark under
appropriate column stating your opinion regarding Green Building design and
construction.

SA - Strongly Agree A - Agree N - Neutral
D - Disagree SD - Strongly Disagree
Sr. | Opinion regarding Green Building design SD

No | and construction

1. | Due to the deteriorating environmental

(+) | quality of Vadodara city, the Green Building
design and construction should be
promoted.

2. | People of Vadodara city are environment

(+) | conscious so Green Building design and
construction is encouraged by them.

3. | Green Building design and construction

(+) | helps in balancing the negative effect of
various kind of pollution, hence should be
implemented in Vadodara city.

4. | As the city of Vadodara is witnessing

(+) | tremendous growth in infrastructure and
construction development, Green Building
design and construction can aid growth in a
sustainable manner.

5. | Green Building design and construction is a

(+) | tool which enables the designer to apply
green concepts and criteria, so as to reduce
the environmental impacts.

6. | Green building design and construction

(-) |should be promoted in Vadodara city
because it is in fashion.

7. | Green Building design and construction
(+) | ensures conservation of energy hence
should be promoted in Vadodara city.

8. | Green building utilizes recycled water which
(+) | would reduce water problem faced by the

people of Vadodara city.
9. | Constructing a Green Building proves to be
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Sr.

Opinion regarding Green Building design

SD

No | and construction

(-) | costlier than ordinary building.

10. | Since people at present are not aware of

(-) | Green Building design and construction,
they do not opt for such housing.

11. | It is difficult to design the building as per the

(-) | standards and recommendation of LEED
than designing the simple houses.

12. | It is difficult to get certificate from LEED for

(-) |the building as “Green Building”.

13. | Unless there is a certificate from LEED or

(-) | other such recognized agency, the people
do not accept the claim that the building is
green.

14. | Using the term “Green” for building is just

() |one or more “sales gimmicks” by the

builders.

Section lll: Reasons for adopting Green Building Design and

Construction

Please go through the following statements and state whether following are the
reasons for adopting Green Building design and construction.

Sr. | Reasons for adopting Green Building| To To To
No. | design and construction are: Great | Some | Least
Extent | Extent | Extent
A | Economic Aspect
1. | The green building project sells by its name.
2. | The concept of green building design and
construction attracts more people.
3. | In order to adopt the Green Building concept,
people are ready to pay the amount
demanded.
B. | Environmental Aspect
1. | Green Buildings are energy efficient.
2. | Green Buildings help in reducing air pollution
by providing easy access to public transport.
3. | By encouraging the installation of CFC free

equipments, Green Buildings reduce ozone
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Sr.
No.

Reasons for adopting Green Building
design and construction are:

To
Great
Extent

To
Some
Extent

To
Least
Extent

layer depletion.

Green Buildings encourage the use of
renewable technologies such as solar, wind,
geothermal, bi-mass and hydro strategies.

Green buildings encourage the use of rapidly
renewable materials.

Green Buildings enhance indoor environment
quality through the use of low VOC materials
and efficient cross ventilation and such other
ways.

Green Buildings provide provision for
maximum daylighting thereby reducing the
dependence on electric energy.

Green Buildings provides facilities for
recycling of waste generated by building
occupants.

Green Buildings help in conservation of
natural resources like wood by using forest
certified wood.

Other Reasons

Green Building design and construction is in
fashion.

o

To gain popularity among masses.

©w

Green Building design and construction gives
better recognition as builder amongst people.

To have a different experience.

To get media coverage.

To adopt new idea or a concept.

Impressed by the concept of Green Building.

O N oo~

Influenced by the peer group/friends as they
have adopted it.

To actually implement the concept of Green
Building.
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Construction

Section IV: Barriers faced in adopting Green Building Design and

Please go through the following statements and state whether the following
statements are the major barriers, minor barriers or not a barrier for you in adopting
Green Building design and construction.

Sr. | Barrier faced in Adopting Green Building design Major Minor Not a

No | and construction. Barrier | Barrier | Barrier

A. | Technical Knowledge

1. | Lack of training / education of builders in Green
building design/ construction.

2. | Lack of technical understanding on the part of
subcontractors.

3. | Lack of technical understanding on the part of others
on the project team.

4. | Lack of technical understanding on the part of the clerk
of the works.

5. | Not sure where to get information on sustainable
building methods.

B. | Availability of Funds, Space and Materials

1. | “Green” products not available in that area.

2. | Difficult to obtain financing from banks for Green
Building projects.

3. | Site selection for a Green Building project was a
problem.

C. | Green Certification Process

1. | Getting Green Building certification is difficult.

2. | The process of getting Green Building certification is
very lengthy.

3. | The process of certification is not easy to understand.

4. | The process of certification is very expensive.

D. | Lack of Expected Returns

1. | Some builder's Green Building projects did not get
economic rewards as expected.

2. | Green Building does not get recognition by people
easily.

3. | Some builder’s did not get the expected certification for
their Green Building projects, hence it is demotivating.

E. | Lack of Interest

1. | Lack of interest of builders/developers to implement
Green Building projects.

2. | Lack of interest from architects/designers to design
Green Building.

3. | Lack of interest of funding agencies to fund for Green
building.

4. | Lack of expressed interest from potential

owners/people.
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APPENDIX- I

Questionnaire for Home Owners
Section I: General Information

1. Year of purchase/ construction of the house.

2005
2006
2007
2008
2009
2010
2011
2012

Se@ 0000y

2. Who has taken decision regarding the purchase/ construction of the
house and other relevant decisions?

Sr. | Decision maker’s Yes No

Z
o

Husband only

Wife only

Children only

Others only

Husband and wife together

Husband and children together

Husband and others together

Husband, wife and children together

9. | Husband, wife, children and others together
10. | Wife and children together

11. | Wife and others together

12. | Wife, Children and others together

13. | Children and other’s together

14. | Husband, wife, children and others together

O N | AW N
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Section II: Background Information

1. Name of the respondent

2. Address and Phone Number

3. E-mailid

4. Age of the respondent (in years)

5. Gender
a. Male b. Female
6. Education

Primary education (Class V)

Middle School (Class VIII)

Higher Secondary/ Intermediate

Graduate

Post graduate

University high degree e.g., Ph.D, D.Lit., or similar professional
degree

-0 Q00T

7. Occupation

a. Service
i Place of work

ii. Designation

iii. Since when you are working?

b. Business
i. What type of business?

ii. Since when you are doing business?

c. Self employed
I Type of self employment

i. What kind of activity you are doing?

ii. Since when you are doing this activity?
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d. Not Employed

8. Total Monthly Income of the family (in Rs.)

9. Type of family
a. Nuclear b. Joint

10. Number of family members.
. 2-3
ii. 4-5
iii. 6-7
iv. 8-9
v. 10-11

11. Who are the members?

Sr. | Member’s | Relationship | Gend | Age | Educationa | Employm
No. Name with er (in | ent
respondent years | Qualificatio
) n

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

12. Type of house

a. Tenement/ Twin Duplex. Independent Bungalow
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Section lll: Knowledge regarding Green Buildings

Please go through the following statements on various aspects of Green
Building and state whether you “Agree” (A), “Disagree” (D) or are “Undecided”
(UD) about the statement. Put a tick (\) mark under appropriate column.

Sr. Aspects of Green Building A U D

No.

1 Meaning of Green Building

1. Building made up of eco-friendly construction technology that

(+) does not harm environment is known as “Green Building”.

2 Green building is based on the premise of increased efficiency

(+) and minimal wastage during its lifecycle.

3. Green Building is designed and constructed in such a way that it

(-) blends into the environment through style and looks, hence it is
known as Green Building.

4. A Green Building is that which meets the standards for

(+) environmental performance of the building constituting selected
aspects such as sustainable site development, water saving,
energy efficiency, material selection and indoor environmental
quality.

5. A building /house painted with green colour is known as Green

(-) Building.

6. A building having green lawn all around is known as Green

(-) building.

I Features of Green buildings

A. Site Selection

1. Green buildings are so situated that various facilities are within

(+) easy reach, hence use of polluting vehicles is reduced.

2. The extra rainwater flows on the surface of the land or roads

(-) around the Green buildings.

3. Green building reduces soil erosion by planting more and more

(+) trees around the building.

4. Green Buildings have paved areas with permeable paving which

(+) helps water to percolate and add to underground water table and
can be also used by the nearby plants.

B. Water Efficiency

1. Green Buildings have provision for growing trees and plants

(-) requiring more of water for their growth.

2. Low water efficient plumbing faucets are installed in order to

(+) reduce overall water demanded in Green Buildings.

3. Green building ensures maximum utilization of fresh water.

()

4. It is not necessary to install water meters to monitor water

(-) consumption in Green buildings.

5. Water tanks installed in Green buildings have a water level

(+) controller.

273



Aspects of Green Building

Green buildings provide Rainwater Harvesting or storage system
to capture atleast 50% of runoff volumes from roof surface.

Grey water (water that comes from clothes washer, bath tub,
showers, bathroom wash basin, kitchen sinks and dishwashers)
treatment systems are provided in Green buildings to treat at
least 50% of it generated in the building.

T

Efficient irrigation management system is installed in Green
buildings which helps in reducing the wastage of water.

Energy Efficiency

-~ =0

~

Green buildings do not favour the installation of CFC free
equipments which deplete ozone layer.

~

Low energy consuming lighting fixtures are installed in all the
areas of Green Building.

~

The use of solar energy is encouraged in Green buildings.

PMERED

x

Electrical equipments and fittings installed should have energy
efficient star rating.

Od

Since Green Building is energy efficient, there is no need to
install energy meters.

O

Diesel or electricity operated generator sets are used in Green
Building for electricity backup.

~

The glasses in door, windows and ventilations are such which
absorbs maximum heat.

- o+ N

Movement sensors for lighting control are not installed in green
buildings as they are very costly.

T

The walls of Green Buildings are constructed thick because it
does not allow heat to penetrate inside the building.

A_L
t o

Shading (perbolas, trees etc) is provided outside the Green
Building which restrict the entrance of heat inside the building.

Materials

ol

~

One large bin is provided in the Green Building to collect
organic, paper, metal, glass and other types of waste.

Salvaged building materials are used in construction of Green
buildings.

@Em

—
1
~

Building materials which are recycled such as recycled concrete,
dry wall, fly ash etc are never used for constructing Green
Buildings.

Green Buildings are constructed using materials harvested and
processed in the region, within 500 miles in order to cut down
transportation impacts associated with bringing then from farther
away.

Building materials such as bamboo, cork, straw-board cabinetry
are used in construction of Green Building because they are
rapidly renewable having ten years of regeneration time or less.

Most of the wood used in construction of Green Building is not
Forest Certified.

Organic waste treatment plant with suitable capacity is designed
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Aspects of Green Building

—

t

in the Green building.

~

As Green Building design and construction is unique, the
materials used for its construction are transported from particular
places which may be far away from the site of construction.

m

Indoor Environmental Quality

—~
~

There are no exhaust systems in bathrooms and kitchen in
Green Building.

~

Carpets made of naturally available materials like coir, wool etc.
are used in Green Building.

~

Openings on atleast two different directions of the house are
constructed in Green Buildings so as to allow cross ventilation.

PMERED

—

+

~

Green building design encourages the use of materials such as
low VOC (Volatile Organic Compound) paints so as to reduce
adverse health impacts for building occupants.

T

Green buildings design provides adequate daylighting for interior
workspace, using skylights.

O

The occupants of Green Building make maximum use of artificial
lighting.

T

Green Building has designated areas for smoking.

~

Very few windows openings are provided in Green Buildings so
as to reduce outside heat entering into it.

© T x

Fresh air vents for air conditioned spaces is not designed in
Green Building because it may reduce the cooling of the room.

o<

,-\,_\
~

Since there is provision for cross ventilation in green buildings
there is no need to keep adequate space between dwelling
units.
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APPENDIX- I

Observation Checklist to Assess the House for the “Extent of

Greenness”
Sr. Factors considered for assessing existing Yes No Maximum
No. | buildings for the extent they are green Possible
Points
Al SUSTAINABLE SITES (52)
. Local regulations (2)
1. The plan is approved from the competent local
government authority.(1)
2. “Fit for occupancy” document is obtained from the
competent local government authority.(1)
L. Certification (1)
1. Building has been certified under any of the Green
Certification programme: (at least one) (1)
a. Leadership in Energy and Environment Design
(LEED) India
b. Green Rating for Integrated Habitat
Assessment (GRIHA)
c. Any other
L. Landscape and Garden (7)
1. Grown mature trees in one of the following direction of
the house so as to give shade and reduce heat.(2)
a. West (1)
b. South (1)
2. Roof surface is vegetated with the following: (3)
a. Potted plants (1)
b. Direct on roof surface (1)
c. Both potted plants and direct on roof surface
(2)
3. Use which type of fertilizers for most of the plants? (2)
a. Only chemical fertilizer (0)
b. Sometimes Organic and sometimes chemical
fertilizer (1)
c. Only organic fertilizers (2)
V. Measures to Reduce Soil erosion (12)
1. Adopted any of the following measures in order to
reduce soil erosion in available landscape: (7)
a. Permanent seeding (1)
b. Temporary seeding (1)
¢. Mulching (1)
d. Earth dikes (1)
e. Silt fencing (1)
f.  Sediment traps (1)
g. Sediment basins (1)
2. Extent of open available area is landscaped with
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Sr. Factors considered for assessing existing Yes No Maximum
No. | buildings for the extent they are green Possible
Points
vegetation (e.g., grass, tree, shrubs).(4)
a. 0% - 24% approx. (1)
a. 25% - 49% approx. (2)
b. 50% - 69% approx. (3)
C. 75% - 100% approx. (4)
3. Paved areas are constructed with permeable materials.
(1)
4. Impermeable surfaces direct all run off towards any of
the following: (1)
a. Drainage system (0)
b. Storm water collection pit (1)
V. Basic amenities (9)
1. Site have access to at least five amenities, within a
walking distance of 1 km.(5)
a. Grocery store
b. Electrician/plumbing services
c. Dhobi/ laundry
d. Bank/ATM
e. Créche
f.  Fitness centre/ Gym
g. Library
h. Medical clinic/ Hospital
i. Pharmacy
j- Post office/ courier service
k. Place of worship
I.  Restaurant
m. Supermarket
n. Other neighbourhood-serving retail
0. Electricity/ water utility bills payment counter
p. Playground
g. Jogging track
2. The building is located within 800 mt. of the following:
(2)
a. Auto stand (1)
b. City bus stop (1)
3. The building is located within 400 mt. of the following:
(2)
a. 2ormore bus lines. (1)
b. Railway station (1)
VL. Measures to reduce Heat Island effect (17)

Reduce heat island effect through any of the following
measures (Non Roof): (12)

a. Shade from trees falls on : (3)

i. Pathway (1)

ii. Parking (2)

i.  Building (3)
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Sr. Factors considered for assessing existing Yes No Maximum
No. | buildings for the extent they are green Possible
Points
b. Any of the following materials used in parking
area (6)
i. Galvanized Iron sheet (0)
i. RCC plain (1)
iii. RCC with white or mosaic tiles (2)
iv. Aluminum sheet (3)
V. FRP (Fiber Reinenforced Plastic) (4)
Vi. Manglore tiles (5)
Vii. RCC with turfing (6)
c. Any of the following materials is used for
paving on walkways in the garden (3)
i. Impervious
e RCC (0)
e Tiles/Paver blocks with closed
joints (1)
ii. Semi-pervious
e Tiles/Bricks/Paver blocks with
open joints (1)
e Pebbles with open joints (2)
iii. Pervious (Kaccha road) (3)
2. Reduce heat island effect on roof through any of the
following measures adopted: (5)
a. White/mosaic tiles (1)
b. Constructed swimming pool (2)
c. Potted plants (3)
d. Plants grown direct on roof surface (4)
e. Installed solar photovoltaic panels on roof (5)
VIl. | Storm water management (5)
1. Incorporated any of the storm water management
techniques. (5)
a. Tiled floor around the building (1)
b. Paver blocks around the building (2)
c. Grown grass around the building (3)
d. Open space covered with brickbat, grit or sand
around the building (4)
e. Constructed recharge bore where terrace
water is collected in bore or tank. (5)
B] WATER EFFICIENCY (19)

Installed water efficient fixtures (8)

Percentage of water efficient fixtures and fitting
installed for potable water usage. (6-12 litre / min) (4)

a. 25% approx. (1)

50% approx. (2)

b.
C. 75% approx. (3)
d. 100% approx. (4)
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Sr.

No.

Factors considered for assessing existing
buildings for the extent they are green

Yes

No

Maximum
Possible
Points

Percentage of water efficient flushing system is
installed. (3-6 litre per flush) (4)

a. 25% approx. (1)

b. 50% approx. (2)

C. 75% approx. (3)

d. 100% approx. (4)

Installed water meter (4)

Installed main water meters for the building. (1)

Installed submeters for one or more of the following
water subsystems: (3)

a. Domestic hot water (1)

b. Domestic water (1)

c. Landscape water consumption (1)

Installed water level controller in water tank (2)

Installed water level controller in tank. (2)

a. Overhead tank (1)

b. Underground tank (1)

Grown drought tolerant species of plants (4)

Percentage of Plants, shrubs and trees planted which
consume less water. (4)

a. 25% (1)

b. 50% (2)

c. 75% (3)

d. 100% (4)

Economic use of water by family members (1)

—_

Economic use of water is made considering 200 lit/day
per person with flushing facilities as per NBC. (1)

Cl

ENERGY EFFICIENCY (49)

Installed CFC-free equipment (2)

Installed following equipment which does not use CFC
based refrigerants. (2)

a. Refrigerator (1)

b. Air conditioner (1)

Installed Energy meter (3)

Installed energy meters for the following:

a. Air conditioning (1)

b. Lighting (1)

c. Municipal water pump (1)

Electric fittings installed with BEE (Bureau of
Energy Efficiency) rating (28)

Percentage of fittings rated BEE in the entire building
4)

25% approx. (1)

50% approx. (2)

75% approx. (3)

alo|o|e

100% approx (4)
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Sr.

No.

Factors considered for assessing existing
buildings for the extent they are green

Yes

No

Maximum
Possible
Points

Installed following equipments with their

efficient star ratings: (24)

energy

a. Refrigerators

i. 3 star (1)

. 4 star (2)

iii. 5 star (3)

b. Air conditioner

i. 3 star (1)

ii. 4 star (2)

iii. 5 star (3)

c. Electric ovens

i. 3 star (1)

ii. 4 star (2)

iii. 5 star (3)

d. Hot water geysers

i. 3 star (1)

ii. 4 star (2)

iii. 5 star (3)

e. Washing machine

i. 3 star (1)

ii. 4 star (2)

iii. 5 star (3)

f. Dishwashers

i. 3 star (1)

(
ii. 4 star (2)
iii. 5 star (3)

g. Electric Chimney

i. 3 star (1

)
ii. 4 star (2)
iii. 5 star (3)

h. Television

i. 3 star (1)

i. 4 star (2)

iii. 5 star (3)

Energy performance within the building (13)

Installed any of the following fixtures: (5)

a. T5 tube lights

i. At some places (min. 50% of the total
installed) (1)

i. Everywhere (2)

b. LED lights

i. At some places (min. 50% of the total
installed) (1)

i. Everywhere (2)

c. Regulators
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Sr. Factors considered for assessing existing Yes No Maximum
No. | buildings for the extent they are green Possible
Points
i. Electric resistance type (0)
ii. Electronic (1)
2. Weather shed windows are constructed in order to
reduce afternoon temperature entering in the house.
(1)
3. Fixed blinds or curtains on doors and windows to cut
down the heat coming in the house.(1)
4. Spread gunny bags on the terrace and pour water on
them in order to keep the house cool. (1)
5. Television, room heaters and other electrical
appliances are not placed near AC. (1)
6. The thermostat of the refrigerators is set at correct
temperature. (1)
7. Enough space is left between refrigerator and wall. (1)
8. Partially or fully shield is provided over all fixtures so
that they do not directly emit light to the night sky. (1)
9. The illumination level of lights measured with the lights
“ON” is not more than 20% above the level measured
with the lights “OFF during day time. (2)
a. Less than 50% of the regularly occupied rooms
in the house. (1)
b. More than and equal to 50% of the regularly
occupied rooms in the house. (2)
VL. Use of Solar energy (2)
1. Installed Solar lights (1)
2. Installed solar water heaters (1)
D] MATERIALS AND RESOURCES (18)
. Local materials used in construction (2)
1. Percentage of local building materials used in
construction of the house which are manufactured
within a radius of 500 km. (2)
a. 50% approx. (1)
b. 75% approx. (2)
Il Provision for Separation of waste (1)
1. Separate bins are provided to collect organic waste,
plastic, paper, glass etc. (1)
lil. Adopted Waste management techniques (1)
1. Adopted any one of the strategies for waste
management : (1)
a. Vermicomposting (1)
b. Bio gasifiers (1)
V. Recycle materials used in construction of building

(®)

Used any of the following recycled building materials in
the construction of the house: (5)

a. Glass (1)
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Sr.

No.

Factors considered for assessing existing
buildings for the extent they are green

Yes

No

Maximum
Possible
Points

b. Aluminum (1)

c. Wood (1)

d. Bricks (1)

e. Tiles (1)

Building Materials (9)

Used bricks of any of the following type for construction
of walls: (3)

a. Conventional bricks (1)

b. Fly ash bricks (2)

c. Hollow bricks (3)

Used glass of any of the following type for doors,
windows and ventilation: (3)

a. Plain (1)

b. Fim (2)

c. Tinted (3)

Use any of the following types of finish on exterior walls
of the building: (3)

a. Whitewash/Distemper (1)

b. Water repellent paints (2)

c. Solar reflective paints (3)

E]

INDOOR ENVIRONMENT QUALITY (28)

Type of window constructed (8)

Constructed any of the following type of window within
certain areas of the house: (8)

a. Living area

i. Openable window (1)

ii. Sliding window (2)

b. Bathrooms

i. Venetian blinds with louver (1)

i.  Sliding window (2)

c. Kitchen

i.  Openable window (1)

i.  Sliding window (2)

d. Bedrooms

i. Openable window (1)

ii. Sliding window (2)

Provision for Cross ventilation (5)

Constructed openings on atleast two different
directions of the house so as to allow cross ventilation.

(1)

Ventilators provided for fresh air intake in the rooms
where split AC’s are installed. (1)

a. No(0)

b. Yes (1)

Provided the percentage of windows and doors in the
following areas for adequate fresh air ventilation in the
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Sr. Factors considered for assessing existing Yes No Maximum
No. | buildings for the extent they are green Possible
Points
building. (3)
a. Living spaces (10%) (1)
b. Kitchen (8%) (1)
c. Bathrooms (4%) (1)
il Paints used on the walls (3)
1. Used any of the following types of finish on interior
walls of the building: (3)
a. Paints with high VOC content (0)
b. Whitewash/Distemper/Wall paper/Texture
(1)
c. Low VOC content in paints (2)
d. No VOC content in paints (3)
V. Material of Carpets (1)
1. Using carpets made of naturally available materials like
coir, wool etc. (1)
V. Installed Exhaust systems (3)
1. Forced ventilation (Exhaust fans) are installed in the
following areas: (3)
a. Kitchen (1)
b. Bathroom (1)
c. Toilets (1)
VL. Provision for Day lighting (8)
1 Provision for day lighting available in each of the
following area: (8)
a. Living area (minimum daylight quotient=1.5)
e Below 1.5(0)
e Exact1.5(1)
e Above 1.5(2)
b. Bathrooms (minimum daylight quotient=1)
e Below 1 (0)
e Exact1(1)
e Above 1 (2)
c. Kitchen (minimum daylight quotient=1.5)
e Below 1.5 (0)
e Exact1.5(1)
e Above 1.5(2)
d. Bedrooms (minimum daylight quotient=1)
e Below 1.5(0)
e Exact1.5(1)
e Above 1.5(2)
F] INNOVATIVE IDEAS (16)

Provision for Rainwater harvesting system (7)

Collect and reuse roof rainwater for any of the following
uses: (7)

a. Non-potable uses such as landscape irrigation,
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Sr.

No.

Factors considered for assessing existing
buildings for the extent they are green

Yes

No

Maximum
Possible
Points

toilet and urinal flushing (3)

i. Irrigation (1)

i Toilet (1)

iii. Urinal flushing (1)

b. For ground water recharging through: (4)

i. Filtration media and recharge bore (1)

ii. Impervious surface (1)

iii. Landscaping (1)

iv. Collecting pond which act as
percolation tank and water bodies. (1)

Installed Grey water treatment plant (2)

Grey water treatment plant is installed. (2)

a. Forirrigation (1)

b. For flushing (1)

Management of irrigation system (5)

Installed any one of the following high efficiency
irrigation technologies for landscaping done on
available space: (5)

a. Time based controller for the valves (1)

b. Drip irrigation (1)

c. Central shut-off valve (tap) (1)

d. Sprinklers (1)

e. Porus pipes are constructed for irrigation (1)

Others (2)

Sucking flushing system is installed. (1)

Waterless urinals are installed. (1)

Any other
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APPENDIX - IV

Educational Programme in English Language

GREEN BUILDINGS:
A NECESSITY FOR
SUSTAINABLE
DEVELOPMENT

Prepared by: Shilpi Saraswat
Guided by: Prof. Maneesha Shukul

Green Buildings: A necessity for Sustainable
Developments

Development
and The environment in
Inventions in which life exists have
Technology, overused it to an
Agriculture, extent that today the

Medicine and
q whole human
Industries

civilization is in peril.

The use and demand
of resources is

Oblivious increasin ith

consequences exponent
increase in
population.

On one hand, we have developed technology,
agriculture, medicine, and industry, and on the
other, oblivious consequences. The environment in
which life exists have overused it to an extent that
today the whole human civilization is in peril. The
use and demand of resources is increasing with
exponentially increase in population.

Since the world population is increasing, the need
of resources is also increasing at the same rate.
Which  has  resulted in  industrialization,
urbanisation, increased demands finally leading
towards housing related problems.
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ENVIRONMENT SCENARIO

The life on
the planet
earth
Mllonl of y-n of ‘

The life on the planet earth has evolved to the
present stage through millions of years of
interaction between the organism and its
environment. It therefore goes without saying
that the very existence, survival and progress of
man on earth depends on the quality of

environment.
t :
7 )

‘ . E":','.f’;'.'l'.‘.’.';"' » . |

As a result environmental problems have
escalated in the form of green house effect,
scarcity of fresh water, global warming, climate
change, increased waste etc.

NEED of GREEN BUILDINGS

Building

.

- Lifecycle

Il.nwallon

Now lets focus on the Need of Green
Buildings Buildings have major environmental
impacts over their entire life cycle which ranges
from their designing, construction, operation,
maintenance, renovation and deconstruction.



_ Depleted to
give way to :

Buildings

Resources such as ground cover, forests,
water, and energy are depleted to give way to
buildings. Humans face a range of negative
impacts linked to the way buildings are
designed, built, and maintained.

) Green Buildings ‘

.
.

Sy Building
p’ construction .

sector

Over last few years ‘Go Green’ philosophy
has been developed. Building construction
sector is no exception to this. This concern
has led to the development of “Green
Buildings”.

Green buildings are designed and constructed
to maximize the whole lifecycle performance
and conserve resources.

286

Power

Consumption | Water Usage

approximately
45-50 percent _about 50

of percent of all-
compr i water

power usage
consumption

Let us highlight some construction
facts

The construction business accounts for
approximately 45-50 percent of
comprehensive power consumption, about
50 percent of all-inclusive water usage,
and more or less 60 percent of the total
usage of unprocessed or raw materials.

DEFINITION OF GREEN BUILDINGS
p

“A green building is the building which uses
less energy, water and natural resources,
creates less waste and is healthier for the
people living inside compared to a standard
building”.

“Green as the t is called,
ensures environment protection, water
conservation, energy efficiency, use of

recy pr and r energy”

Let us through light on definitions of Green
Buildings as stated by different authors

Green Building defined as per IGBC, “A
green building is the building which uses
less energy, water and natural resources,
creates less waste and is healthier for the
people living inside compared to a
standard building”.

“Green Building, as the concept is called,
ensures environment protection, water
conservation, energy efficiency, use of
recycled products and renewable energy”,
as said by Desai (2008).



Reduce
energy
7 consumption
Enhance

indoor Reduce

environment
R pollution
N - v
Benefits
of Green
Buildings L)
‘water
consumption

waste
generated

Talking about the benefits of Green Building, it
can be highlighted that green buildings

* Increase productivity

* Enhance indoor environment quality
* Reduce energy consumption

* Reduce pollution

* Reduce water consumption

* Conserve natural resources

* Reduce, reuse and recycle
generated

waste

The Green Buildings are basically constructed
by following certain guidelines or features
decided by certain agencies. A building is
assessed for various features for its
greenness right from the stage of site
selection till not only the completion stage but
also even after the buildings are occupied by
the residents. Each feature has several
aspects which are assigned scores. These
features includes site selection, water
efficiency, energy efficiency, material and
resources and indoor environment quality.
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GREEN RATING SYSTEMS

Leadership in Energy and

Environmental Design (LEED)

¢ Administered by the Indian Green Building
Council (IGBC)

Green Rating for Integrated e~
Habitat Assessment (GRIHA) u:J ‘

¢ Developed by The Energy and Research
Institute (TERI)

Green Rating Systems

The green building movement has led to
the emergence of various green rating
systems across the world. There are some
agencies/organizations which assess the
building so as to certify that they have
adopted essential features of Green
Buildings by assigning the scores for
various features. More the green features
adopted by the building, higher are the
scores obtained and higher is the rating
towards Green Building. The green rating
systems followed in India are:

* Leadership in Energy and
Environmental Design or popularly
known as LEED administered by the
Indian Green Building Council (IGBC)

* Green Rating for Integrated Habitat
Assessment popularly known as GRIHA
developed by The Energy and Research
Institute(TERI)

It ascribes scores to the aspects which are
provided in the building as per the
guidelines. LEED gives certification levels
as “Silver”, “Gold” and “Platinum” . GRIHA
gives “Stars” ranging from 1 to 5.



Features of Green Buildings

= IGBC-LEED gives following features to
consider a building as “Green”:

Let us see a list of features of Green
Building. Indian Green Building Council
Leadership in Energy and Environmental
Design (IGBC-LEED) gives following six
features to consider a building as “Green”:

e Sustainable site | ® Material and
e Energy resources
efficiency e Indoor
e Water efficiency environment
quality and
® Innovation in
design

Each of these main features have some
minute aspects.

II. Water Efficiency

1. Rainwater Harvesting, Roof and Non-
Roof

2. Water Efficient Plumbing Fixtures

3. Landscape Design

of Ir

4. M

5. Waste Water Treatment and Reuse

)
)
)
)
)
)

6. Water Metering

The second point of consideration in the
design of green building is water efficiency
which focuses on

Rainwater Harvesting, Roof and Non-

Roof

Water Efficient Plumbing Fixtures
Landscape Design

Management of Irrigation Systems
Waste Water Treatment and Reuse
Water Metering
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I. Sustainable Site

1.Local Building Regulations

2.Soil Erosion Control

| 3.Basic Household Amenities

5. Heat Island Effect, Non-roof
‘6. Heat Island Effect, Roof
(7. Parking Facilities for Visitors

‘4. y or

\8. Electric Cl Facility for
9. Design for Differently Abled

Sustainable site covers the following
oints:

Local Building | ® Heat Island
Regulations Effect, Roof
Soil  Erosion | ® Parking
Control Facilities  for
Basic Visitors
Household e Electric
Amenities Charging
Natural Facility for
Topography or Vehicles
Vegetation e Design for
Heat Island Differently
Effect,  Non- Abled

roof

II1. Energy Efficiency

\ 1. CFC-Free Equipment

2. Enhanced Energy Performance (Building Envelope, Lighting, Air-
conditioning Systems, Space Heating Systems)

3. On-site Renewable Energy

‘ 4. Solar Water Heating System

| 5. Energy Saving Measures in Appliances and Other |
Equipment

6. Distributed Power Generation

|1. Energy Metering

Energy Efficiency covers the following
criteria

CFC-Free Equipment

Enhanced Energy Performance
(Building Envelope, Lighting, Air-
conditioning Systems, Space Heating
Systems)

On-site Renewable Energy
Solar Water Heating System

Energy Saving Measures in
Appliances and Other Equipment

Distributed Power Generation
Energy Metering



IV. Material and Resources

1. Separation of Household Waste

| 2. organic Waste Management, Post-Occupancy

|3 of Waste

| 4. Reuse of Salvaged Materials

| 6. Local Materials

7. Rapidly Renewable Building Materials and Certified

|
| 5. Materials with Recycled Content |
|
Wood |

The rating system considers following points
under Material and Resources

L Separation of Household Waste

® Organic Waste Management, Post-
Occupancy

® Handling of Construction Waste Materials
®* Reuse of Salvaged Materials

* Materials with Recycled Content

® Local Materials

* Rapidly Renewable Building Materials
and Certified Wood

Certain measures are taken after the buildings

are occupied i.e. Post Occupancy. These also

add to the score of green building.
Going Green in Existing Building

VSome guidelines are presented here to make the
already constructed buildings more “GREEN” i.e.
more environment friendly.

p-

The following initiatives can be taken during

renovation, preservation and restoration of the
under g ies:

« Site Selection/ Sustainable site
* Water Efficiency
« Energy Efficiency
.+ Material and Resources
« Indoor Environment Quality

After learning about various features of Green
Building, let us discuss about the ways in
which the existing or already constructed
buildings can be made “Green Buildings” by
following the same guidelines/features as
given by rating agencies during renovation,
preservation and restoration of the existing
building. Some additional suggestions or
practices are also discussed.
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V. Indoor Environment Quality

1. Tobacco Smoke Control

‘ 2. Maximum Daylighting

| 3. Fresh Air Ventilation

‘ 4. Exhaust System

"5. Low VOC Materials, Paints and Adhesives

| 6. Building Flush-out

‘ 7. Cross Ventilation

pE R

ty encompasses

Indoor Environment Quali
the following aspects

®* Tobacco Smoke Control
¢  Minimum Daylighting

® Fresh Air Ventilation

® Exhaust System

* |ow VOC Materials,
Adhesives

® Building Flush-out
® (Cross Ventilation

Paints and

By adopting these measures, the building
can be considered as more Green

1.Site Selection, Development and
Improvement "

1.1 Local Building Regulation | S8

MY 1 ocal Aurnority

BUILDING
{: ONTROL
—_—

Approval of building plan from
Government authority

Firstly, the first point is site selection,
development and improvement. The
houses which would be built on a new site,
the guidelines for site selection will be
applicable more to them, however the
houses which are already constructed can
be made more green by developing and
improving the land and nearby areas
around their existing building.

Local Building Regulations

The building should comply to the
regulations on height, built-up area, open
space etc. aspects as per local building
authority control and obtain necessary
certification. This is mandatory for all the
constructions.



1.Site Selection, Development and
Improvement

1.2 Basic Household Amenities

Basic Household Amenities

Basic household amenities in near by
areas reduces the use of vehicles by
which pollution can be reduced. The
site for constructing or purchasing a
house should have access to at least
five amenities, within a walking
distance of 1 km from the building
entrance. The basic household
amenities include Banks/ATM, bus
stop/Railway  station, educational
institution, grocery store/
supermarket, hospital, park/ garden,
pharmacy, refuelling station for
automobiles etc.
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1.Site Selection, Development and
Improvement
1.3 ?oil Erosion Control

Permeable paving:

Paved areas can be installed with
permeable paving which helps in
controlling the erosion of soil.

If surfaces are paved with
impermeable material the paved
areas should direct all run off
towards storm water collection pits.



1.Site Selection, Development and
Improvement

Natural Topography or Vegetation

Retaining ‘Natural Topography’ means
preserving natural features of the terrain such
as natural rocks, slopes, water body etc. at
the site of building. The vegetated spaces
should be there for at least 15% of the site
area.
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1.Site Selection, Development and

Improvement

1.5 Reduction in heat

entering the building

from other areas of the
house

Shading from trees on the house,
walkways and parking
Open grid paver in the walkways in
en

igh Solar refi
materials used to reduce
heat

Reduction in heat entering the building from
other areas of the house also known as
Heat Island Effect

An area, such as a city or industrial site or
building has
consistently higher temperature than surrou
nding areas because of a greater

retention due to concrete, asphalt and less
trees and vegetation etc.

The temperature differences between
constructed and unconstructed areas are
known as heat island effect. It should be
minimized in order to reduce the impact on
climate. For this at least 50% of exposed
non-roof impervious areas (such as
footpaths, pathways, roads, uncovered
surface parking and other impervious
areas) within the housing site, must be
made of high solar reflective materials
which reduces heat penetration.

Material such as white asphalt must be
used.

The heat island effect from non roof areas
can also be reduced by providing shade
from tree cover so that the tree shade fall
on parking areas, walkways, and walls
exposed to sun. This reduces the heat
entering the house thereby cooling the
inside temperature.

Open grid pavers i.e. stones or tiles etc.
laid in such a way that some open space of
soil is left in between them can be used in
walkways in the garden which helps in
reducing the heat island effect.



1.Site Selection, Development and
Improvement

1.6 Reduction in heat
entering the building
through roof

Cool Tiles Roof

Normal Roof

Roofing materials which
heat from the roof
LA . Bl

Reduction in heat entering the building from
other areas of the house

1.Site Selection, Development and
Improvement

1.6 Reduction in heat entering the bu

The material used on the roof helps to reflect
sunlight and heat away from a building,
reducing roof temperatures. Manglore tiles
and white/light coloured china mosaic can be
provided to cover the exposed roof areas
which help. Some examples are shown here.

Construct swimming pool on roof top which
helps to reduce the heat entering the room
through roof.
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1.Site Selection, Development and
in heat entering

Vegetation i.e. terrace garden on roof can
be provided to cover at least 50% of the
exposed roof areas which helps in reducing
the heat gains through roof surface.

Colour the terrace white to avoid heat
being absorbed. A white wash of a dark
roof can cut down of the indoor
temperature.

1.Site Selection, Development and
Improvement

Growing vegetation has several benefits
such as utility as well as aesthetic value. It
reduces heat entering in house, this
reduces electricity bills, increases property
value and adds to “green rating points”.

All the existing and mature trees must be
preserved as they provide wonderful
shading to the building especially on the
west and the southern sides. Trees have
several benefits. Trees can mask concrete
walls or parking lots, and unsightly views.
They absorb sound from nearby streets.
Trees can alter the temperature of outdoor
living spaces, making them cooler and
more usable during the summer.



1.Site Selection, Development and
Improvement

Grow balcony/vertical/basket garden in case
of lack of land space. A vertical garden is
easy to create by using shelves, hanging
baskets, or ftrellises, any old buckets or
containers.

1.Site Selection, Development and
Improvement
[1.7.4. Grow creepers or trees on the walls

Grow creepers or trees on the side of walls
which are constantly exposed to sun (heat).

1.Site Selection, Development and
Improvement

[ 1.7.3. Grow trees and plants in space

Grow trees and plants in whatever space is
available within the house as well such as
porch, balcony, roof, windowsill, fence,
mailbox.

1.Site Selection, Development and
Improvement
[ 1.7.5. Use Organic Fertilizers

Use organic fertilizers for plants. These
fertilizers are derived from human
excreta or vegetable matter,
compost, manure, animal wastes from
meat processing, banana peels, coffee
grounds, egg shells, sea weeds, weeds,
molasses, grass clippings, used tea leaves
etc.

1.Site Selection, Development and

Improvement

[ 1.7.6 Use FRP (Fiber Reil

Plastic) or Tiles in
the Parking area

FRP (Fiber Reinforced Plastic) or Manglore tiles can be used to cover parking areas in order to
reduce heat entering and retaining around the house.
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2. Water Efficiency
[ 2.1 Rainwater Harvesting (from roof)

\
Roof Rainwater
Harvesting

One should adopt various methods for
conserving water and its efficient use.

Rainwater Harvesting from Roof

In this method rain water collected from the
roof of the building is diverted to a storage
tank. The storage tank has to be designed
according to the water requirements, rainfall
and catchment availability. Each drainpipe
should have mesh filter at mouth and first
flush device followed by filtration system
before connecting to the storage tank. It is
advisable that each tank should have excess
water over flow system. Excess water could
be diverted to recharge system. Water from
storage tank can be used for secondary
purposes such as washing and gardening etc.

2. Water Efficiency
[ 2.3 Water Efficient Plumbing Fixtures

Water Efficient Plumbing Fixtures

Select water efficient plumbing fixtures which
can reduce substantial quantity of water
consumption.

294

PZ. Water Efficiency
2,

.2 Rainwater Harvesting (from other areas around the building)

Rainwater harvesting from paved and
unpaved area are collected in recharge
well where the water can be pumped out
for various uses and it also enables ground
water levels to be sustained.

2. Water Efficiency
[ 2.4 Drought Tolerant Species of Plants

Drought Tolerant species of plants

The landscape should be designed which
ensures minimum water consumption. For
this select the plants, shrubs and trees
which consume less water. Select species
that are well-adapted to the site and which
are drought tolerant (which need less or no
water for their growth).



2. Water Efficiency
[ 2.5 Management of Irrigation System

Install water

consumption
Irrigation Systems

reducing

Highly efficient irrigation systems such as
sprinklers should be installed in the garden
area for watering plants. Porous Pipe is made
from recycled vehicle tyres, it delivers gentle
and precise watering to all areas of garden or
nursery: flower borders, trees and shrubs,
fruits and vegetables, green houses and
cloches, etc. With Porous there is no waste -
it minimises loss of water to evaporation from
the sun and wind.

2. Water Efficiency

(27 bore for the

of storm water

Recharge bore where terrace water is
collected in bore or tank can be constructed
for the management of storm water. It can
either be stored in a tank or diverted to
artificial recharge system.
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2. Water Efficiency
[ 2.6 of Ir System

Moisture sensor control is one of the water
efficient irrigation technique .Soil moisture
sensors measure the requirement of water
in soil.

Drip irrigation system is another water
efficient water management technique. It is
an irrigation method that saves water and
fertilizer by allowing water to drip slowly to
the roots of plants, either onto
the soil surface or directly onto the root
zone, through a network
of valves, pipes, tubing, and emitters.

2. Water Efficiency

[2.8 Waste Water Treatment and Reuse

later Treatment Plant

Waste Water Treatment and Reuse

For this one needs to calculate the quantity
of grey water means waste water volumes
generated in the building and then design
appropriately the capacity of the on-site
grey water treatment system. Before
installing this it should be ensured that the
quality of the treated grey water is fit and
safe for reuse. Use treated grey water for
irrigation, flushing, etc. Excess treated grey
water can also be used for make-up water
for air-conditioning systems and other
purposes.



2. Water Efficiency

[ 2.9 Reuse Kitchen Waste Water

Kitchen sinks are the source of a fair amount of
water, usually very high in organic matter (food,
grease, etc.). This can be used for watering
plants in garden or can be used for cleaning
the paved areas.

2. Water Efficiency

[ 2.11 Best Time to water the Plants

\\W/,‘ No Watering | ¢
I 10am.todpm.| V)

Water the plants either early in the morning or
late evening so that water is retained in the soil
instead of being evaporated. Usually there is
little or no wind to disrupt the pattern of
sprinklers during these hours.
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2. Water Efficiency

[ 2.10 Install Waterless Urinals

Install waterless urinals. Which
do not require water for flushing therefore
save water. Waterless urinals look like
regular urinals without a pipe for water
intake. Instead, they drain by gravity. Their
outflow pipes connect to a building's
conventional plumbing system.

3. Energy Efficiency

3.1 Enhanced Energy Performance (Building Envelope, Lighting, Air-
conditioning Systems, Space Heating Systems)

Fenestration

The Green building must enhance the
energy performance, use minimum of
electricity and maximum solar equipments
and appliances.

Enhanced Energy Performance

A building envelope includes all the
components that make up the shell or skin
of the building. The envelope is made up of
all of the exterior components of the
building, including walls, roofing,
foundations, windows, and doors. Building
envelope can be obtained by reducing
solar heat gain by constructing efficient
fenestration. Fenestration means the
design and placement of windows in the
building. Reducing window glazing and
overall wall assembly and roof assembly
are another methods of maintaining the
building envelope. Building envelope can
be obtained by reducing solar heat gain by
constructing chajjas.

The day light sensor, occupancy/ Motion
sensor and timers can also be installed in
interior, exterior or common areas in order
to reduce the electricity consumption.



3. Energy Efficiency

|3.2 Install BEE Star Rated Electrical Equipments

¥
o

The air conditioner(s) installed must be BEE
(Bureau of Energy Efficiency) minimum 3-star
rated or equivalent which helps in reducing
environmental impacts from excessive energy
use along with reduction in light bills.

3. Energy Efficiency

| 3.4 CFC-Free Equipment

CFC-Free Equipment

The CFC (Chloro-Flouro Carbon) free
refrigerants are used in Heating, Ventilation &
Air-conditioning (HVAC) equipment and Unitary
Air-Conditioners installed in the building(s).
These are installed to avoid use of refrigerants
and ozone depleting gases which has negative
impact to the environment.
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3. Energy Efficiency

| 3.3 Energy Efficient Electrical Fixtures

Replace Incandescent bulbs with Compact
Florescent bulbs or LED and T-5 tube
lights. LEDs (Light Emitting Diodes) are
solid light bulbs which are extremely
energy-efficient. They are long lasting,
durable, cool mercury free, more efficient,
and cost effective.
A compact fluorescent lamp (CFL), also
called compact fluorescent light, energy-
saving light, and compact fluorescent tube,
is a fluorescent lamp designed to replace
an incandescent lamp.

3. Energy Efficiency

) 3.5 Install Solar Panels

Install solar panels for lights and other
electricity consumption to reduce energy
consumption from grid and save per month
on electricity bill.  Solar  panels
are photovoltaic (PV) cells.




3. Energy Efficiency

/ M/A‘

L

Install solar water heating system thereby
catering to hot water requirement in the
residential building.

3. Energy Efficiency

whatever natural and artificial light is available
is reflected, thereby reducing or minimizing the
dependence on artificial light. The effects of
different types of illumination sources on
colours must be kept in mind when selecting
suitable colours for indoor spaces.

3. Energy Efficiency

Weather shed windows can be constructed in
order to reduce afternoon temperature entering
in the house. It can reduce solar heat gain in
the summer by up to 65% to 77%.
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3. Energy Efficiency

| 3.7 Install False Ceiling

Install false ceiling which helps in cutting
down the heat entering the room through
roof as fifty percent of external heat gain in
the buildings is from the roof. It also
provides insulation layer and thus Keeps
the room cooler.

3. Energy Efficiency

—_———

Curtains of thick material along with lining
can be used to minimize heat entering in
the house. They are also effective for
reducing sound from outside.

3. Energy Efficiency

|3.11 Energy Efficiency in Handling Electrical Equipments |}

Television, room heaters, music systems,
computer etc. other appliances should not
be placed near AC. Such appliances
generate heat while working, giving the
wrong signals to the AC thermostat. Any
kind of furniture, books or other objects
should not be kept in front of the AC vent.
This will block the air conditioner from
pulling the moisture in the environment
barring it to give fresh and cooler air.



3. Energy Efficiency

I 3.12 Replace Simple Glasses with High Performance Glasses

Replace simple glasses with high performance
glasses having low U-value. Low E coatings in
the glasses lowers the amount of heat flow
through windows and doors, by reflecting
radiation rather than absorbing it.

Tinted glass reduces outside glare, minimising
fading to furnishings by UV rays and
decreasing solar heat gain. Green, grey,
bronze and blue are the most common tints, as
they do not significantly alter the colour of the
views through the window.

Double glazed units in glass comprise two or
more panes of glass, separated by an air (or
gas) filled cavity that is completely sealed.
These types of glasses traps the hot air
thereby helps in reducing the indoor
temperature.

4. Materials and Resources
| 4.1 Handling of Construction Waste

The material used in and around a building
should be a recycled material or it should be
reuse of a waste material.

Handling of Construction Waste Materials:
The typical construction debris include broken
bricks and tiles which can be reused in garden
or floors and walls of a house.
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3. Energy Efficiency

| 3.13 Use Solar Reflective Paints on the Exterior Walls ‘

~ viTwss

| SWE-3611
| Heat insulation paint

Use solar reflective paints on the exterior
walls of the house. They reflects the solar
heat gains fro the walls as well as reduces
the consumption of Air Conditioners to
keep the house cool.

4. Materials and Resources

| 4.1 Handling of Construction Waste
_Rouse of Goment Bage

IV .
sL

Cement bags and steel bars can also be
reused for various purposes.



4. Materials and Resources

| 4.1 Handling of Construction Waste

Wood and wood waste can be reused in
making furniture and other structures of a
house.

4. Materials and Resources

| 4.1 Handling of Construction Waste

Reuse of Plastic Waste

The packaging materials can also be reused
for making furniture items or any other useful
purposes. The plastic waste can be reused as
a construction material, decorative item or for
other useful purposes.
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4. Materials and Resources

| 4.1 Handling of Construction Waste

]

| Reuse of Paint cans

The waste glass can be reused as a
construction material, in making furniture
items or any other decorative purposes.
The Paint cans can also be reused for
various purposes.

4. Materials and Resources

| 4.2 Reuse of Salvaged Wood

Reuse of Salvaged Materials

The use of salvaged building materials and
products in flooring, panelling, doors,
frames, furniture, brick etc should be
encouraged to reduce the demand for
virgin materials thereby, minimising the
impacts associated with extraction and
processing of virgin materials.



4. Materials and Resources

| 4.3 Materials With Recycled Content

RECYCLED CONTENT OF METAL
CONSTRUCTION MATERIALS
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Select materials that are recyclable or made
with  recycled content. Recycled-content
products are made from materials that would
otherwise have been discarded. That means
these products are made totally or partially
from material contained in the products to
recycle, like aluminum soda cans or
newspaper. Recycled-content products also
can be items that are rebuilt or re-
manufactured from used products such as
toner cartridges or computers.

4. Materials and Resources

| 4.5 Rapidly Renewable Building Materials and Certified Wood

Rapidly Renewable Building Materials and
Certified Wood

Minimize the use of virgin (untreated, clean or
non-recycled) wood thereby encouraging
responsible forest management. It should be
ensured that all wood based materials used in
the building must be rapidly renewable and
wood certified by Forest Stewardship Council
(FSC).
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4. Materials and Resources

Local Materials

Building materials which are available
locally should be preferred thereby
minimising the associated environmental
impacts resulting from transportation. Local
materials are those which are assembled
as finished products within 400 km distance
of the project site.

4. Materials and Resources

| 4.6 Separation of Household Waste
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Separation of Household Waste:

This measure is taken by the occupants of
Building which helps to reduce adverse
environmental impacts. For this, separate
bins should be used to collect dry waste
(paper, plastics, metals, glass, etc.) and
wet waste (organic) at each dwelling unit
and common areas. Additional bin to
collect waste (such as batteries, e-waste,
lamps etc.) can also be provided. Further
the dry waste can also be segregated by
keeping separate bin for organic, plastic,
glass or paper waste. The waste can be
used for composting or for generating bio-
gas in the building premises. Such
practices adds to the “Green” points.



4. Materials and Resources

BIOGAS DIGESTER

[ =

Organic  Waste Post-

Occupancy

Biomass gasification is a process of converting
solid biomass fuel into a gaseous combustible
gas (called producer gas) through a sequence
of thermo-chemical reactions. The gas derived
and be used for cooking or other heating
purposes. While the other matter can be used
a manure in growing plants or trees.

Other technologies for treating waste include
bio digesters. Anaerobic digestion is a natural
process in which bacteria break down organic
matter in an oxygen-free environment to form
biogas and digestate.

A broad range of organic inputs can be used
including manure, food waste, and sewage.

Vermi compost is the product or process of
composting using various worms, usually red
wigglers, white worms, and other earthworms
to create a heterogeneous mixture of
decomposing vegetable or food waste, bedding
materials, and vermin compost.

5. Indoor Environment Quality

5.2 Maximum Daylighting

Maximum Day lighting

By providing adequate day lighting, connectivity
between the interior and the exterior environment
is ensured. The orientation of the building can be
such that maximum day lighting to all the spaces
is achieved during most part of the day.
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5. Indoor Environment Quality

[ 5.1 Tobacco Smoke Control

Environment friendly housing or Green
Building considers good indoor
environment quality as an important point.
This enhances the health and well being of
the occupants. Several measures are here.

Tobacco Smoke Control

The design must be such that tobacco
smoke does not leak into common areas or
other dwelling units. Signages can be
displayed at several places in the building
campus to educate occupants and visitors.

5. Indoor Environment Quality

5.3 Fresh Air Ventilation

Provision for Fresh Air
d Ventilation in the House

Fresh Air Ventilation
By providing adequate outdoor air ventilation,
indoor pollutants affecting indoor air quality
are avoided. Provide Openable windows or
doors to the exteriors in all regularly occupied
spaces. Having adequate window openings
on at least two different directions will also
help in bringing in fresh air into the building,
thereby ensuring good air quality.



5. Indoor Environment Quality

5.4 Cross Ventilation

Cross Ventilation

For providing a healthy environment, adequate
cross ventilation in the design is encouraged.
Adequate space is needed between dwelling
units. This is important to ensure cross
ventilation. Narrow corridors can impact the
indoor environment.

5. Indoor Environment Quality

5.6 Exhaust System

Exhaust System

Kitchens and bathrooms should be better
ventilated to improve indoor environment.
Exhaust from bathrooms and kitchens are very
vital in preserving the indoor air quality within
homes.
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5. Indoor Air Ventilation

[ 5.5 Install Turbo Ventilators for Passive Cross Ventilation

_ Bad Health of
our Human Resource <

Install turbo ventilators for passive cross
ventilation which enhances better Indoor
Environmental Quality. Turbo ventilators
are round metal vents with fins in them.
Turbo ventilators are powered by the wind
to create effective ventilation. Even the
slightest breeze can be enough for the
turbo ventilator to rotate. Rotation causes a
centrifugal force on the tip of the fins which
suck out the stale hot air, heat, smoke,
fumes, humidity, etc from inside of the
building. They do not need to be powered
by electricity.

5. Indoor Environment Quality
| 5.7 Low voc

Paints and Adhesives

Low VOC Materials, Paints and
Adhesives

Use of materials with low emissions is
encouraged so as to reduce adverse health
impacts for building occupants. Building
products with low VOC content include
adhesives, sealants, interior paints,
coatings, varnish, carpets, and composite
wood and agrifibers products.
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By following many of these ideas and methods, the
existing buildings can also be made as “green building”.

Converting an existing home into a Green Home can be a
simple process.

Look at the home as a whole system, everything working
together to have a safer, more energy efficient and happier
place to live in.

Each one of us must try to protect the environment at local
level, so that the cumulatively we have a sustainable
environment.

Conclusion

When new buildings are constructed, they can be easily made as “Green buildings”,. By
following many of these ideas and methods, the existing buildings can also be made as “green
building”.

Converting an existing home into a Green Home can be a simple process. It takes learning the
techniques of Green Building and going through a list of what is feasible for ones own particular
project. Many times the expenses of going Green can be equal or only slightly more than
conventional remodeling.

Look at the home as a whole system, everything working together to have a safer, more energy
efficient and happier place to live in.

Each one of us must try to protect the environment at local level, so that the cumulatively we
have a sustainable environment.
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APPENDIX -V

Educational Programme in Hindi Language
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| Heat Insulation paint
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Preface

Population growth and housing development have many impacts on the
environment and on quality of life issues. All this had led exponentially
increased demand on natural resources. Due to the fact that the
construction industry is traditionally a large user of natural resources, the
necessity to design buildings with a low environmental impact is increasing.
The sheer number of housing units as well as the potential impact of future
growth directly speaks to the need of an integrated green building approach
to housing for Sustainable development. A Green building is one that does
not adversely affect the larger environment and the health of its users which
incorporates aspects such as site selection, water efficiency, energy

efficiency, materials and resources and indoor environment quality.

As a part of doctoral research an attempt has been made through this
booklet to provide an overview of Green Buildings, their need, benefits,
various existing Green rating Systems of India and the features of Green
Building. This booklet also attempts to answer several key questions
regarding retrofitting i.e. the changes that can be made to an existing
building to make it environment friendly.

This booklet will prove to be a rich resource material for the builders,
developers, architects, civil engineers, students, house owners etc.

MS. Shilpi Saraswat
Prof. Maneesha Shukul
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Introduction

The life on the planet earth has evolved to the present stage through
millions of years of interaction between the organism and its environment. It
therefore goes without saying that the very existence, survival and progress
of man on earth depends on the quality of environment.

On one hand, we have developed
technology, agriculture, medicine, and

Industry, and on the other, oblivious
consequences. The environment in
which life exists has overused it to an ' '
extent that today the whole human or at least not try to defy them.
civilization is in peril.

The use and demand of resources is increasing with exponentially increase
in population.

As a result environmental problems have escalated in the form of
green house effect, scarcity of fresh water, global warming, climate
change, increased waste etc. Since the world population is increasing, the
need of resources is also increasing at the same rate. This has resulted in
industrialization, urbanization, increased demands finally leading towards
housing related problems?

Construction

.

| Operation

Building Lifecycle ;'__

@ction \Maintenance
——_ . p— . ._\ .

Renovation
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Resources such as ground cover, forests, water, and energy are depleted to
give way to buildings. Humans face a range of negative impacts linked to

the way buildings are designed, built and maintained.

Construction Facts

The construction business accounts for approximately 45-50 percent of
comprehensive power consumption, about 50 percent of all-inclusive water
usage, and more or less 60 percent of the total usage of unprocessed or raw
materials. Alternatively, the construction sector results in 23 percent of
atmospheric contamination, 50 percent of climate change gases, 40 percent
of drinking water contamination, in addition to an added 50 percent of landfill

wastes.

Over last few years ‘Go Green’ philosophy has been developed. Building
construction sector is no exception to this. This concern has led to the
development of “Green Buildings”. Green buildings are designed and
constructed to maximize the whole lifecycle performance and conserve

resources.
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Definition of Green Buildings

Green Building defined as per
IGBC, “A green building is the
building which uses less energy,
water and natural resources,
creates less waste and is healthier
for the people Iliving inside
compared to a standard building”.

“Green Building, as the concept is
called, ensures environment
protection, water conservation,
energy efficiency, use of recycled
products and renewable energy’,
as said by Desai (2008).

(i

PROTECTION

Benefits of Green Building

The benefits of Green Buildings can be highlighted as green buildings

~ Better Health Low Life
and Productivity Cycle cost
el Ton
Cost effective 2 1n: N Reduced

Design Liability

Waulldlng Better
etability Environmu_t‘

« Increase productivity

« Enhance indoor environment quality
« Reduce energy consumption

« Reduce pollution

« Reduce water consumption

« Conserve natural resources

« Reduce, reuse and recycle waste
generated

« Better Health and Productivity

« Low life cycle cost

« Reduced liability

« Better environment

« Enhanced building marketability

. Cost effective design

Green Building
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Green Rating Systems

The green building movement has led to the emergence of various green
rating systems across the world. There are some agencies/organizations
which assess the building so as to certify that they have adopted essential
features of Green Buildings by assigning the scores for various features.
More the green features adopted by the building, higher are the scores
obtained and higher is the rating towards Green Building. The green rating

systems followed in India are:

. Leadership in Energy and Environmental Design or popularly known
as LEED administered by the Indian Green Building Council (IGBC)

. Green Rating for Integrated Habitat Assessment popularly known as
GRIHA developed by The Energy and Research Institute (TERI)

The LEED rating system was developed by »..\_®
the United State Green Building Council which

]

=

is a recognized and popular international green I : |
ajL
\ 1,

rating system. It has been adopted by the Indian
Green Building Council to suit Indian green %,

s \s ,\.}.--J‘-"'

building requirements. Indian Green Building Council
The LEED rating system broadly encompasses five environmental
categories sustainable sites, water efficiency, energy and atmosphere,
materials and resources and indoor environmental quality (IEQ).

Additionally, It emphasizes the innovation and design process to address

sustainable building expertise and other design measures that are not
already covered in the five environmental categories.

The credit requirement for different levels of LEED rating is as follows:

Ratings Credits Required
LEED certified 23-27
LEED silver 28-33
LEED gold 3444
LEED platinum 45-61
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TERI’'s green building rating system GRIHA (Green Rating for
Integrated Habitat Assessment) has been developed as an instrumental
tool to evaluate and rate the environmental performance of a building. The
rating system is based on national and international energy and
environmental principles. GRIHA has derived inputs from the codes and
guidelines developed by the Bureau of Energy Efficiency, the Ministry of
Non-Conventional Energy Sources, Ministry of environment and Forests,
Government of India, and the Bureau of Indian Standards.

The rating system aims to achieve efficient resource utilization, enhanced
resource efficiency, and better quality of life in the buildings.

25-30 ) ¢

31-35 * %

36-40 * Kk *
41-45 * % %k %

46-50 * % % % &k GRIHA

Features of Green Buildings

IGBC-LEED gives following six features to consider a building as
“Green”:

1. Sustainable site
2. Energy efficiency

Ing?or
Quality 3. Water efficiency

GREEN
BUILDING

Materials 4. Material and resources
5. Indoor environment quality

6. Innovation in design

Each of these main features has
some minute aspects. A building is required to be constructed by following
those specifications. More number of specifications followed will help it to
get higher rating as Green Building.
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Sustainable Site

Sustainable site covers the following points:

[ 1.Local Building Regulations

[Z.Soil Erosion Control

[S.Basic Household Amenities

[4. Natural Topography or Vegetation
[5. Heat Island Effect, Non-roof

[6. Heat Island Effect, Roof

[7. Parking Facilities for Visitors

[8. Electric Charging Facility for Vehicles
[9. Design for Differently Abled

| N ) W) W ) W ) W W) W —

Water Efficiency
The second point of consideration in the design of green building is water
efficiency which focuses on

A

1. Rainwater Harvesting, Roof and Non-Roof J

2. Water Efficient Plumbing Fixtures

3. Landscape Design

4. Management of Irrigation Systems

5. Waste Water Treatment and Reuse

i 6. Water Metering

Energy Efficiency

Energy Efficiency covers the following criteria

1. CFC-Free Equipment ]

2. Enhanced Energy Performance Building Envelope, Lighting, Air-conditioning Systems,
Space Heating Systems)

3. On-site Renewable Energy

4. Solar Water Heating System

5. Energy Saving Measures in Appliances and Other Equipment

[6. Distributed Power Generation

[7. Energy Metering
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Material and Resources

A

1. Separation of Household Waste J
2. Organic Waste Management, Post-Occupancy ]
3. Handling of Construction Waste Materials 1

4. Reuse of Salvaged Materials

J \

5. Materials with Recycled Content
_ N
6. Local Materials

—
7. Rapidly Renewable Building Materials and Certified Wood

A

The buildings which have more of these features, get higher scores and are

J\

considered to be more “Green”. Certain measures are taken after the
buildings are occupied i.e. Post Occupancy. These also add to the score of
green building .

Indoor Environment Quality

Indoor Environment Quality encompasses the following aspects

i 1. Tobacco Smoke Control

.

J\

2. Maximum Daylighting

J\

' 3. Fresh Air Ventilation
1
4. Exhaust System

_
5. Low VOC Materials, Paints and Adhesives

J\

J\

J\

i 6. Building Flush-out

‘ 7. Cross Ventilation

J\
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Going Green in Existing Building
Until now we have seen the ways in which a new building can become a

“Green Building”. Now let us see how an existing building can become a

Green Building. Some ways are suggested here.

The following initiatives can be taken during renovation, preservation and
restoration of the existing building under following heads:

o Site Selection, Development & Improvement
o Water Efficiency

o Energy Efficiency

o Material and Resources

e Indoor Environment Quality

Site Selection, Development & Improvement

Firstly, the first point is site selection, development and improvement. The
houses which would be built on a new site, the guidelines for site selection
will be applicable more to them, however the houses which are already
constructed can be made more green by developing and improving the
land and nearby areas around their existing building.

. Local Building Regulations

The building should comply with necessary statutory regulatory codes
such as height restrictions, maximum built up area, minimum open space
requirements, parking provisions etc.

. Height
The approvals required from restriction
competent local Government . . . /7/ P
authority are approval of building  balcony 7 built up area
, provisions / 9
plan (or) site plan and
fit-for-occupancy certificates. .
Parking / Minimum
provisions — open space

requirement

Green Building 9 Shilpi Saraswat



The approvals required from competent local Government authority
for building plan (or) site plan and fit-for-occupancy certificates.

« Soil Erosion Control

It can be done through Permeable paving: Paved areas can be
installed with permeable paving which helps in controlling the erosion of
soil. If surfaces are paved with impermeable material the paved areas
should direct all run off towards storm water collection pits.

Green Building 10 Shilpi Saraswat



- Basic Household Amenities

Basic household amenities in nearby areas so as to reduce the use
of vehicles by which pollution can be reduced. The site for
constructing or purchasing a house should have access to at least
five amenities, within a walking distance of 1 km from the building
entrance. In case of multi dwelling residential units the site should
access to at least seven amenities, within a walking distance of 1 km
from the farthest building entrance. The basic household amenities
include Banks/ATM, beauty parlour, bus stop/Railway station,
educational institution (Pre-school, school, college, etc.), electrical/
plumbing services, grocery store/ supermarket, hardware shop,
laundry, medical clinic/ hospital, park/ garden, place of worship,
playground/ jogging track, pharmacy, post office/ courier services,
public library, restaurant, refueling station for automobiles, sports
club/ fitness centre/ gym, stationery shop and theatre.

Jogging
o Track gy

} EIOff )

Workshqp;;- y
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o Natural Topography or Vegetation

Retaining ‘Natural Topography’ means
preserving natural features of the terrain
such as natural rocks, water body etc.
at the site of building. It minimizes
disturbances to the site by retaining
natural topography or vegetation and/or
design. The vegetated spaces should be
there for at least 15% of the site area.

. Heat Island Effect, Non-Roof
The thermal gradient differences between developed and undeveloped
areas are known as heat island effect. Methods to control heat island
effect of non roof areas such as footpaths, pathways, roads, uncovered
surface parking and other impervious areas are as follows:

« Higher solar reflective materials which reduces heat penetration.

. Providing shade from trees which falls on parking areas, walkways and
walls exposed to sun.

« Use open grid paver or grass pavers or permeable pavers in walkways in
the garden.

Dark Pavement Cool Pavemant
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. Heat Island Effect, Roof

The material used on the roof helps to reflect sunlight and heat away from
a building, reducing roof temperatures.

Exposed roof areas can be covered with high solar reflective materials/
methods such as

a.White cement tiles
b.White mosaic tiles

c.Vegetation on roof

d.White colour roof

) ) Normal Roof Cool Tiles Roof
e.Swimming pool on the roof

. Preserve existing and mature trees

All the existing and mature trees must be preserved as they provide
wonderful shading to the building especially on the west and the southern
sides. Trees have several benefits such as :

Trees absorb Carbon di oxide, removing and storing the carbon while
releasing the oxygen back into the air. Trees absorb odors and pollutant
gases such as of nitrogen oxides, ammonia, sulfur dioxide and ozone and
filter particulates out of the air by trapping them on their leaves and bark.
Shade from trees slows water evaporation from thirsty lawns. They absorb
sound from nearby streets and freeways, and create an eye-soothing
canopy of green. Trees absorb dust and wind and reduce glare. Trees can
alter the temperature of outdoor living spaces, making them cooler and
more usable during the summer.
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. Grow trees and plants in whatever space is available
Look at every space that you have as an opportunity to grow food; porch,
balcony, roof, landscape, windowsill, fence, mailbox, driveway, walkway,

decks, or by swings; explore the opportunities right outside your door.

. Grow balcony/vertical/basket garden
Consider growing a vertical vegetable garden. Same amount of fresh
vegetables and flowering plants can be grown without taking up excess
space. A vertical vegetable garden is easy to create. One can create one
using shelves, hanging baskets, or trellises. The amount of sunlight will
be the greatest factor in determining which plants will thrive in urban
environment. Nearly any type of container can be used for growing
vegetable plants. Old washtubs, wooden crates, gallon-sized coffee cans,
and even five-gallon buckets can be used for growing crops as long as

they provide adequate drainage.
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. Grow creepers or trees on the side of walls which are constantly
exposed to sun (heat)

A variety of beautiful vines, shrubs, and | s
trees with appropriate sizes, densities, |
and shapes are available for almost any
shading application. To block solar heat
in the summer but let much of it in
during the winter, use deciduous trees.

To provide year-round shade in hot climates, use evergreen trees, shrubs,
and vines. By placing trees, shrubs, vines and landscape structures
properly, homeowners can reduce the energy required to keep homes
comfortable during winter and summer. Along with the reduction of energy
bills, a well-planned landscape adds beauty, interest and increased
property values.

« Use organic fertilizers for plants

%= Organic fertilizers are fertilizers derived
from animal matter, human excreta or
| vegetable matter or(e.g. compost, manure).

Naturally occurring organic fertilizers
include animal wastes from meat

processing, peat, manure, slurry,

and guano. Organic fertilizers also includes

banana peels, coffee grounds, egg shells, sea weeds, weeds, molasses,
grass clippings, cat and dog food and worms.

. Use FRP (Fiber Reinenforced Plastic) or Manglore tiles can be used to
cover parking areas in order to reduce heat island effect.
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Water Efficiency

One should adopt various methods for conserving water and its efficient
use

Rainwater Harvesting, Roof and Non-Roof

Rainwater harvesting is a technology used for collecting and storing
rainwater from rooftops, the land surface or rock catchments using simple
techniques such as jars and pots as well as more complex techniques
such as underground check dams. The water collected through this
method can be used for garden, water for livestock, for irrigation for
domestic use with proper treatment. In many places the water collected is
just redirected to a deep pit with percolation.

Rainwater harvesting from paved and unpaved area are collected in
recharge well where the water can be pumped out for various uses and it
also enables ground water levels to be sustained.

RAINWATER COLLECTION
THROUGH
STORM WATER DRAIN

Water Efficient Plumbing Fixtures

Select water efficient plumbing fixtures which /m
LOW-FLQW V R

FIXTURES

Dy

average flow rates/ capacities meet the

baseline criteria. The baseline criteria for Q=

different fixtures are such as for water closet:

6 Litre Per Flush (High flush) per flush and 3 Litre (Low flush) per flush,
bidet, hand-held spray, faucet and kitchen sink: 8 Litre Per Minute for 15
seconds, showerhead: 10 Litre Per Minute for 8 minutes. Fixtures are
available with ultra high efficiency which can reduce substantial quantity
of water consumption.
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. Management of Irrigation Systems
Highly efficient irrigation systems such as sprinklers should be installed in
the garden area for watering plants.

Porous pipes are another technique which can .'J;. s
also be used for irrigation purpose. Porous Pipe is r&w o
simply the most effective, eco-friendly irrigation
system of its type. It is made from recycled vehicle Q
tyres; it delivers gentle and precise watering to all
areas of garden or nursery: flower borders, trees
and shrubs, fruits and vegetables, green houses
and cloches, etc. It uses up to 70% less water than
conventional watering and irrigation methods. It is

economical and easy to install, sprinkler heads to

become clogged and no tubes that will block. It can
be installed above ground or below mulch.

It can run along a line of trees and plants in a nursery or garden. With
Porous there is no waste. it minimizes loss of water to evaporation from

the sun and wind.

Moisture sensor control is one of the water efficient irrigation
techniques. Soil moisture sensors measure the volumetric water

content in soil.

Drip irrigation system is another water efficient water management
technique. It is an irrigation method that saves water and fertilizer by
allowing waterto drip slowly to theroots of plants, either onto
the soil surface or directly onto the root zone, through a network
of valves, pipes, tubing, and emitters.
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It is done through narrow tubes that deliver
water directly to the base of the plant.

Waste Water Treatment and Reuse

For this one need to calculate the grey water
volumes generated in the building and then
design appropriately the capacity of the on-site
grey water treatment system. While designing

the treatment system, make sure that the

treated grey water meets the required quality
standards based on its purpose of application.

It should be ensured that the quality of the

treated grey water is fit and safe for reuse. Use treated grey water such
that irrigation, flushing, etc. Excess treated grey water can also be used
for make-up water for air-conditioning systems and other purposes.

Construct Recharge bore for the management of storm water

Recharge bore where terrace water is collected in bore or tank can be
constructed for the management of storm water. It is a system of catching
rainwater where it falls. In rooftop harvesting, the roof becomes the
catchments, and the rainwater is collected from the roof of the house/
building. It can either be stored in a tank or diverted to artificial recharge
system. This method is less expensive and very effective and if
implemented properly helps in augmenting the ground water level of the
area.
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« Landscape Design
The landscape should be designed which ensures minimum water
consumption. For this select the plants, shrubs and trees which consume
less water. Select species that are well-adapted to the site and which are

drought tolerant (which need less or no water for their growth).

m

Kitchen sinks are the source of a fair
amount of water, usually very high in
organic matter (food, grease, etc.). This
can be used for watering plants in
garden or can be used for cleaning the

paved areas.

. Install waterless urinals

Waterless urinals look like regular urinals without a pipe for water intake.
Instead, they drain by gravity. Their outflow pipes connect to a building's
conventional plumbing system. In other words, unlike a composting toilet,
these urinals send the urine to a water treatment plant. Waterless Urinals
do not require quire water for flushing and can be promoted at homes,
institutions and public places to save water, energy and to harvest urine as

a resource.

Also, the dry operation of waterless urinals and touch free operations
reduce spreading communicable diseases.
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Odour trapmechanisms using sealant liquid, microbial control, membrane

and curtain valve fitted to waterless urinals assist in preventing odour

developed inside the drainage lines connected lines to urinals. Therefore,

installing waterless urinals in homes, institutions and public places can

offer several advantages.

X t

)

=

{ R R

\ URINE FLOWS DOWN
WASTE LINE...

Best time for watering plants

Water the plants either early in the morning or
late evening so that water is retained in the soill
instead of being evaporated. This would require
less frequent watering which ultimately would
save water. The timing of when the plants are
watered during the day can have a significant
effect on plant growth. Watering plants during
the very early morning hours is best 12:00 A.M.

-—

FRAGRANCE

URINE

URINAL BOWL

UNIQUE ONE-WAY VALVE

ODOURS TRAPPED IN THE

WASTE LINE
URINAL WASTE PIPE

and 6:00 A.M. Evaporation is lower and

usually there is little or no wind to disrupt the

pattern of sprinklers during these hours.

No Watering
10 a.m. to 4 p.m.

In addition, water pressure is more favorable for
irrigation systems in many areas during this
period. Drip irrigation can be scheduled any
time of day since evaporation and wind are not
concerns with this type of system.

Green Building
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Energy Efficiency

The Green building must enhance the energy performance, use minimum
of electricity and maximum solar equipments and appliances.

Minimum and Enhanced Energy Performance (Building Envelope,
Lighting, Air-conditioning Systems, Space Heating Systems)

This is to improve energy efficiency of the building to reduce environmental
impacts from excessive energy use. This includes Building Envelope,
Lighting, Air-conditioning Systems, Space Heating Systems. This can be
achieved by constructing Fenestration and Chajjas, install occupancy
sensors and BEE star rated electrical equipment.

Energy Saving Measures in Applianc-
es and Other Equipment

The equipment such as ceiling fans,
electric geysers, refrigerators, television,
washing machines etc must be

minimum BEE (Bureau of Energy

Efficiency) 4 star rated.

Replace Incandescent bulbs with Compact Florescent bulbs or LED
and T-5 tube lights

LEDs (Light Emitting Diodes) are solid light bulbs which are extremely
energy-efficient. They are long lasting, durable, cool mercury free, more
efficient, and cost effective.T-5, which is the most efficient one is the latest
and best tube light available in the market currently. It is very slim and
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A compact fluorescent lamp (CFL), also
called compact fluorescent light, energy-saving
light, and compact fluorescent tube, is
a fluorescent lamp designed to replace
an incandescent lamp; some types fit into light

fixtures formerly used for incandescent lamps.

Install solar panels for lights and other electricity consumption
To reduce your carbon footprint and save per
month on electricity bill. Solar panels
are photovoltaic (PV) cells. These special
batteries harness sunlight, transform it into
energy, then send that energy to an inverter,
which converts it into electricity to power the
home.

Solar water heating systems

Assistant Tank

—— Rl\@z’i The use of solar energy must be focused
- for water heating applications in the

buildings. For this solar water heating

o e
.

/ 7//// /

Solar Energy Collector Inlet of Water 1

systems can be installed.

CFC-Free Equipment

The CFC (Chloro-Flouro Carbon) free refrigerants are used in Heating,
Ventilation & Air-conditioning (HVAC) equipment and Unitary
Air-Conditioners installed in the building(s). These are installed to avoid
use of refrigerants and ozone depleting gases which has negative impact
to the environment.
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. Install false ceiling
It helps in cutting down the heat entering the room through roof. As fifty
percent of external heat gain in the buildings is from the roof. False ceiling
reduces space in ceiling it helps by increasing Air Conditioning
performance. Second benefit is that it provides insulation layer. If the home
roof is exposed to direct sunlight or indirect heat. False ceiling will put in
one separation layer to keep heat away to some extent. It keeps the room

cooler.
RCC

Roof

Metal
structure

Insulatior

Gypsum
False Ceiling Board

- Replace simple glasses with high performance glasses having low
U-value

Selecting a window or door that combines high performance glass with a
quality frame and long-lasting weather resistant seals will result in a high
performance, long lasting window and door. Low E coatings lower the
amount of heat flow through windows and doors, by reflecting radiation
rather than absorbing it. A Low E coating can reflect unwanted heat in
summer while retaining heat and preventing it from radiating out in winter.
Tinted glass reduces outside glare, minimising fading to furnishings by UV
rays and decreasing solar heat gain.

Green, grey, bronze and blue are the most
common tints, as they do not significantly alter
the colour of the views through the window.
Double glazed units comprise two or more
panes of glass, separated by an air (or gas)
filled cavity that is completely sealed. IGUs
provide thermal insulation and improved
acoustic performance while also significantly

improving a building’s energy efficiency.
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« Apply light colours in the interior spaces

Light colours should be used for interior

spaces so that whatever light is available
is reflected thereby reducing or minimizing
the dependence on artificial light. The
effects of different types of illumination
sources on colours must be kept in mind
when selecting suitable colours for indoor

spaces.

« Thick material curtains can be used to minimize heat entering in the house

Curtains of thick material along with lining can be used to minimize the

heat entering inside the house. They are also effective in reducing sound

from outside.

« Weather shed windows

Weather shed windows can be
constructed in order to reduce
afternoon temperature entering in
the house. Window sheds can
reduce solar heat gain in the
summer by up to 65% on
south-facing windows and 77% on
west-facing windows.

Green Building
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. Energy Efficiency in Handling Electrical Equipments

Television, room heaters and other electrical appliances should not be
placed near AC. Television, music system, computer, etc. must not be
placed near the air conditioner. Such appliances generate heat while
working, giving the wrong signals to the AC thermostat. Moreover, one
should refrain from piling up objects in front of the AC. Any kind of
furniture, books or other objects should not be kept in front of the AC vent.
This will block the air conditioner from pulling the moisture in the

environment barring it to give fresh and cooler air.

. Use solar reflective paints on the exterior walls of the house.

These paints and coatings utilize

fade-resistant, inorganic pigments and ‘fﬁv'm’f"’

are useful for all types of architectural l& 2 ' &
surfaces. The Solar Reflectance Index b /; x\"—' 4:5’{
(SRI) is a measure of the roof's ability to _— Y | A
reject solar heat, as shown by a small et im0 o o
temperature rise. The most cost _yit on.allbabsz el
effective solution for coating roofs of WE-3611 é{

houses against the heat from sunlight is
to paint the roof with a high build gloss
Vivid White paint.

They could contribute to reduced regional peak electricity generation
capacity required for coping with air-conditioning on very hot summer
days. They can also reduce greenhouse gas emissions caused by
air-conditioning and urban heat Islands. Heat-reflective paints reduce
the absorption of infra-red radiation at surfaces exposed to sunlight
without changing the visible color.
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Material and Resources

The material used in and around a building should be a recycled material
or it should be reuse of a waste material.

- Handling of Construction Waste Materials

The typical construction debris includes broken bricks and tiles. Some
other examples of handling construction waste material are reusing of
cement bags and steel bars, wood and wood waste, glass and paint cans,
packing materials and plastic waste.
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- Reuse of Salvaged wood
The salvaged building materials and products must be used in flooring,
paneling, doors, frames, furniture, bricks etc. in order to reduce the
demand for virgin materials thereby minimizing the impact associated with
extraction & processing of virgin materials.

. Materials with Recycled Content

Materials which contain recycled

content must be encouraged to reduce

environmental impacts associated with

the use of virgin materials. Materials

ey
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with recycled content include Fly ash

blocks, Tiles, Glass, Cement, False
ceiling, Aluminum and Composite
wood.

« Local Materials

Building materials which are available locally should be preferred thereby
minimizing the associated environmental impacts resulting from
transportation. Local materials are those which are assembled as finished
products within 400 km distance of the project site. Fly ash from thermal
power stations

- Rapidly Renewable Building Materials and Certified Wood

Minimize the use of virgin wood thereby

encouraging responsible forest management
and maximize use of materials which are
rapidly renewable. It should be ensured that
all wood based materials used in the
building must be rapidly renewable and
wood certified by Forest Stewardship Jxampies of rapidily renewabl

aterials that can be used in

Council (FSC). Also while sourcing wood for feenstruction along with

onventional materials.

various applications, specify the quality or
grade of wood required.
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. Separation of Household Waste

It is concerned with the facilitation of S €.
segregation of household waste such as

A
‘ -

plastics, paper, non-bio-degradable ©
waste, glass, organic waste and metals '] 3
at source so as to prevent such waste % a
being sent to land-fills thereby avoiding g g

land pollution.

| ~——

\
=
B

« Organic Waste Management

Organic waste includes household kitchen and garden waste. The
technologies for treating waste include Biomass gasification, which is a
process of converting solid biomass fuel into a gaseous combustible gas
(called producer gas) through a sequence of thermo-chemical reactions.
The power derived from gasification and combustion of the resultant gas
is considered to be a source ofrenewable energyif the gasified
compounds were obtained from biomass which can be used for several
purposes. Other technologies for treating waste include bio digesters.
Anaerobic digestion is a natural process in which bacteria break down
organic matter in an oxygen-free environment to form biogas and
digestate. A broad range of organic inputs can be used including manure,
food waste, and sewage. Vermicomposting is also one of the
technologies used for treating waste. Vermicomposting is the product or
process of composting using various worms, usually red wigglers, white
worms, and other earthworms to create a heterogeneous mixture of
decomposing vegetable or food waste, bedding materials, and

vermicomposting.
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Indoor Environment Quality

Environment friendly housing or Green Building considers good indoor
environment quality as an important point. This enhances the health and
well being of the occupants. Several measures are here.

« Tobacco Smoke Control

It minimizes exposure of non-smokers to the adverse health impacts
arising due to passive smoking, post occupancy.

Smoking should be prohibited in
common areas like corridors, lobby,
lifts etc. The design must be such

that tobacco smoke does not leak NO_
Smoking

in the lifts

into common areas or other dwelling
units. Signages can be displayed at

several places in the building
campus to educate occupants and
visitors.

« Maximum Day lighting

By providing adequate day lighting, connectivity between the interior and
the exterior environment is ensured. The orientation of the building can be
such that maximum day lighting to all the spaces is achieved during most
part of the day. Strategies include building orientation towards the north,
appropriately designed windows to ensure adequate day lighting should

be adopted.
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« Fresh Air Ventilation

By providing adequate outdoor air ventilation,
indoor pollutants affecting indoor air quality are
avoided. Provide Openable windows or doors to
the exteriors in all regularly occupied spaces.
Having adequate window openings on at least
two different directions will also help in bringing

in fresh air into the building, thereby ensuring
good air quality.

« Cross Ventilation

For providing a healthy environment, adequate cross ventilation in the
design is encouraged. Adequate space is needed between dwelling units.
This is important to ensure cross ventilation. Narrow corridors can impact

the indoor environment.

. Install turbo ventilators

Install turbo ventilators for passive cross ventilation which enhances better
Indoor Environmental Quality. Turbo ventilators are powered by the wind to
create effective ventilation. Turbo ventilators are round metal vents with fins
in them. Even the slightest breeze can be enough for the turbo ventilator to
rotate. Rotation causes a centrifugal force on the tip of the fins which suck
out the stale hot air from inside of the building.
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The faster the wind, the faster the turbine will rotate and exhaust the heat,
smoke, fumes, humidity, etc. They do not need to be powered by
electricity. They are also designed in a way that prevents leakage and

down draft into the building allowing air entry from the side openings.

. Exhaust System

Kitchens and bathrooms should be better ventilated to improve indoor
environment. Exhaust from bathrooms and kitchens are very vital in
preserving the indoor air quality within homes. It is not just adequate to
install exhaust fans, but sizing these systems to purge out sufficient
quantities of indoor air will determine the performance and thereby the
indoor air environment.
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. Low VOC Materials, Paints and Adhesives

Use of materials with low emissions is encouraged so as to reduce
adverse health impacts for building occupants. Building products with low
VOC content include adhesives, sealants, interior paints, coatings,
varnish, carpets, and composite wood and agrifibers products.
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Conclusion

When new buildings are constructed, they can be easily made as “Green
buildings”. By following many of those ideas and methods, the existing
buildings can also be made as “green building”.

Converting an existing home into a Green Home can be a simple process.
It takes learning the techniques of Green Building and going through a list
of what is feasible for ones own particular project. Many times the
expenses of going Green can be equal or only slightly more than

conventional remodeling.

Look at the home as a whole system, everything working together to have
a safer, more energy efficient and happier place to live in. Each one of us
must try to protect the environment at local level, so that the cumulatively

we have a sustainable environment.
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