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Context of
Building In
Human Living

T T S —




Suileinegs- Corniexi, Role 2l lrmoorizrice

Buildings-- integral part of human history, growth, development
Buildings --continue to define future journey of human growth

Buildings-- manmade environment

Buildings-- vital for human growth

Buildings i are living organism

Buildings 1 are structures catering to all human activities
Buildings --valuable - 80% human life spent in buildings
Buildings- full of dualities and contradictions

Buildings -- largest consumers of energy

Buildings - largest consumers of resources

Buildings T largest generators of waste

Buildings- largest polluter of environment /ecology
Buildings --- responsible for largest carbon footprints
Buildings -- responsible for global warming

Buildings -- major determinant of global sustainability
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Suildinegs-Coantzxe, Rolsg e lmmoorizrices

Buildingsi provide optimum/worst living conditions
Buildings -- make people healthy/sick

Buildings -- vital to overcome human/ ecological
concerns, global warming, reducing carbon footprints

Making Buildings Sustainable-- essential to make value
addition to -- resources, environment ,ecology

Researches made/Studies carried out revealed @

Green/sustainable buildings-- create win-win situation for
owners, occupants & users

A Green School-makes learning easy & more meaningful
A Green House--makes people happy, healthy, productive
A Green Hospital-- cures patients quickly

A Green S plia reases satedhprofits
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Sulilcinigs- Built Envirornrnert
Operational domain of Architects /Engineers revolves around:
-- Siting,

—desighings;

--construction,

--operation,

-- maintenance

--Demolition and

-Reconstruction

-creating state of art built environment.

Professionals-- have critical role/ responsibility to;--make
value addition to resources ,environment ,ecology-- by creating
sustainable built environment.

Considering implications of Buildings-- resources,
environment / ecology -- Going green-- a necessity 1 for
sustainable tomorrow

-Each building unique--requires different options for greening
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Butldings
Population &
Resources
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Pooulzition Scenzirio- Ircliz
Population of India reached |

1210 million in 2011

1420 million in 2023- to become most populated
country 7 relegating Chinato p 2" position-

2050- Indian population- 1600 mil.

--50% in Urban India.

During last 100 years, India witnessedd 1911-2011

-Urbanization level going up by 3 times

--Urban settlements growing merely 4 times

--Total Population multiplying 5 times

-Urban population increasing 15 times

-Rural population increasing 3.5 times

Increased population requires;

--More cities,

-- More housing,

-- More educational/ healthcare/ institutions

-- more Buildingsi more built space to be added

-India;needs 700:900m Obe'Jilt pace annugl(ly
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U16% of wo r | fdeShswater withdrawal.
U 25% of wood harvested.

U 30% of consumption of raw material.

U 50% of global energy consumption.

U 35% of world's CO2 emission

i 40% of Municipal solid waste. §
 50% of Ozone depleting C F C &tdl in use.
U 30% of residents having sick building syndrome

---70% of global warming outcome of ;
--puilt environment & transportation
-- Majority of existing buildings--- low concern for energy
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Changing
Context
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Utiltas - Useful Venustas - Beautif



fzefine consiruction oarcaotiorn

qualty i

COMpEiive FaCIon I 1
taditional building process

HEALTHY
ECONOMY

SOCIAL
SQUITY AND
CULTURAL
HERITAGE

ENVIRONMENTAL
QUALITY

The Global Context




Itnolicaitions of Suilt Environneri
Aspects of Built

Enviranimant

# Siting
+ [esign

i Canztruction

+ (Iperabion

i Maintenance

# Ranavation

« [Jeconstruction

Constimption

. F'r'gf
¢ Water

v Matarials

¢ Natural Resaurces

Environmental Effects | Ultimate Effects

i Vinstn

¢ i pollubon

i Water polluban

« Inddaar pallution

i [eat slands

o Slormwater runoff
i Noise

« Harm to Human
Health

o [viranment
Degradation

o |nas of Resouroes
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Green Bulldings-

Need , Definition&
Advantages
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SDG 11- Make cities / human settlements-
chusive ,Safe, resilient and sustainable

OEGENT WOR AND
ECONONIC GROWTH
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Deftinine Gresn Suilcdine- WESC

© Gr e e nabuiltingthatd i ng i s
-In its design, construction / operation,

--negative impacts, and
--creates positive impacts
--on our climate /natural environment.

WGBC committed -- achieving following goals by 2050:
- [imiting global temperature rises to 2 degrees Celsius;

-reducing building /construction sectore CO, emissions
by 84 gigatons ;

-- ensuring all buildings made net zero emissions.
~ensuring buildings /construction sector fulfill ambition
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https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Carbon_dioxide

Dafinircl- Graarn Suilelinels
DEFINITION:

« "Agreen building is
one which uses less
water, aptimises
energy efficiency,
conserves natural
resources, generates
less waste and
provides healthier
spaces for occupants,
as compared to a
conventional building.”

e




N ravay T N R ~ & -
Graan Buildine- Cnaraciarisijes
Energy focused-efficiency in energy- Instead of Consuming
Enrgy Buildings to produces Energy

Water focusedo conservation of water
Resource focusedo efficiency in using Resources

Material-focused -Using materials that minimize
environmental impact .

Sustainability focused- Designing buildings Using
Construction processes -- environmentally sustainable.

Designed Focused- minimizes impact on environment.
Indoor air quality focused- Provide best possible indoor
air quality

Human focused- promote good health for users

Site Fociied- Causing minimum site iisturbance
A l
A nc |land



Aclvzinizic)es of Graen Suileire)s

ENERGY co, WATER
USE EMISSIONS USE

249 -50% "

33% " "-39%"

40% "

Green Buildings Can Reduce...

SOLID
WASTE

10%




Tarnclols Baneilts

Reduce operating costs

- Optimize life cycle
economic performance
i Sustained savings  §

X Energy savings: up to 50 %

x Water savings: up to 40 %




Environmental benefits

I Reduce impact on environment

Health and Safety benefits

I Enhance occupant comfort

Improve Productivity of occupants
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ADVANTAGES OF GREEN BUILDINGS

iv. Reduction in carbon emission -- 35%

v Reduction of -- 8000-12000 Tons Co2 / million Sq. ft. of built space
vi Saving -- 3 MW in connected electric load / million Sq ft built space
vii Reductionof- 70% waste to facilitate easy handling

viii Reduced load- on municipal water handling plants

IX Enhance brand image--attracting national / international companies
X Better returns-- due to higher rents

Benefits to State :

Reduction of electric demandi Reduced production capacity- saving
21000- 27000 MW for new construction to be added

Reduction in solid waste- less waste to be carried/dumped
lon | ' less waste /smaller




: Initial Cost
Maintenance/ 10%

Consumables 1%

Operating Cost 89%



Wizt consilities - Cosi of Suilcine
Initial cost (short term)& Life-cycle cost (long term)
Life Cycle Cost of building depends upon:

| (“ne'l' nf |Qnr~|
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Il Cost of construction- Initial cost

Il Cost of maintenance and

IV Cost of parts replacement cost

v. Disposal cost or salvage value, and

vi Useful life of system or building

Building cost viewed --in both -- short term & long term

Building cost also evaluated -- Initial Cost & Life Time
Cost

Short Time Cost includes-- Initial Cost of Construction
of building

Long Term Cost component --- whole life cost.

< r omysin busidhngl Li.f.*




Cosi of

Grean Sulldinegs-lncizin Exoerisrne

Building Year Built -in Area Rating % Payback
awarded (sq.ft) Achieved Increase (Yrs)
in cost
Cll-Godrej GBC, 2003 20,000 Platinum 18 % 7 years
Hyderabad
ITC Green Centre, 2004 1,70,000 Platinum 15 % 6 years
Gurgaon
Wipro, 2005 1,75,000 Platinum 8 % 5 years
Gurgaon
Technopolis, Kolkata 2006 72,000 Gold 6% 3 years
Spectral Services 2007 Platinum 8% 4 years
Consultants Office, Noida
15,000

Kalpataru Square 2008 3,00,000 Platinum 2% 2 years
Suzlon One Earth, Pune 2010 8,00,000 Platinum 2% 2 years

x Cost showing a decreasing trend over the years

x |Incremental Cost lower

-- if base design has already factored normal Green features




Green Buildings



Traclitionzl Buildings Vs Greern Suilcdings

TB- Limited involvement of project members-
limited to their trade & specialization

GB- Project members involved right from beginning to help
design/ planning process

TB- Project gets more intensive as it progresses-
Less time spent in beginning

GB-Project starts intensively--- with more time spent in
meetings/discussions

TBT Decisions made by few stakeholders- owners,
architect, contractor

GBd Decisions made by team--- based on research,
discussions, brainstorming sessions
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Dgsignirie) Tracliiionzl Suildinegs Vs Green  Builcdines
TB- involves adoption of linear approach
GB0O adopt Integrated approach

B3-FOCU 0 Teduce -upfror apital co

GB- Reduces- long term O&M costs
TBO Systems considered in isolation --leading often to
over-designing/over-sizing
GB- Building performance assess impact of each system
Individually/collectively to create optimum design
TB- Project members undertake limited responsibilities
GB-Members share equal responsibilities /work jointly
TB-Linear process ends when project is completed
GB-Eval uati ng perf ormance of

satisfaction throuih post- evaluation surveys /energy audit
' W
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Degsignirig Graen Suildires

| Decision to Build Green - taken initially in design process for:

A
A

--Maximizing green potential
--Minimizing re-design

/\ aV¥a a a a a¥a
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--Achieving economic viability of Green Building Project

li. Setting Green Goals/ Objectives for:
-Energy Efficiency

--Water consumption

--On site treatment of rain/storm water
--Material/ Resource management
--Construction waste Management

lii. Building a Green Team-

--Hiring a design team of-- Architect, Engineers, Consultants with
expertise, knowledge, experience, understanding of Green Concept

lv Adopting an Integrated Approach to Design-
v Key Principles /Strategies-

| Sustainable built environment,
li Water/waste management ,

- a \ aAlla a
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Dgsicnirie) Greesr Suilcine)s

1. Adopting in egrated approach to building design

2. Design Dbased on Climate

Macro Climate i Regional climate; Meso Climatei local climate

Micro Climate--Site climate -- based on site characteristics,

3. Orientation -- to optimize light , heat gain/ heat loss

4. Sun movement-- to maximizes use of free solar energy for heating /lighting
5.Wind direction---using air movement for ventilation/ cooling

6. Planning of Building-- optimize site, size, shape, planning spaces, allocating
uses, placing rooms, circulation, promoting building efficiency, promoting natural
sunlight, air / ventilation

7.Designing Building Envelop--i Mass i space relationships/ solids/voids,
positioning T openings/projections, shading devices, height, shape of building, natural
lighting and ventilations etc

8. Materials- low embodied energy; locally ; natural form, lightweight; materials--
Using non-toxic, sustainable materials




Designirig Graen Suildirngs

10.Indoor Air Quality-Creating optimum living conditions for occupants
11. Natu I'E--making best use of nature; natural resources ; sun/wind energy
S
13 L oads--Minimising self/structural i live load
14 Energy--Generating on-site renewable energy.
15 Planning-- with energy as focus,

16 \Water--Minimizing water consumption

17 Environment -Preserving/promoting environment in design,
construction and operation

18 Quality of life-- occupants in design, construction operation
19 Reuse/ Recycling -- Promoting re-use and recycling

Green Building practices expands/ complements
- economy,

-utility,
-durabilit

—



Integrated Approach:
Buildings

Material=

EUILDING



Iriclizin) Wely of zioorozicririe) cesicr

Rediscovery Indian ethos- Making optimum use of 5 elements of Nature

(Panchabhutas)
Prithvi (Earth) Sustainable Sites
Jal (Water) Water Efficiency
Agni (Energy) Energy Efficiency
Vayu (Air) Indoor Environmental Quality
Akash (Sky) Daylight

Courtyard

Local materials |
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Source: National Building Code 2005
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Table 2.1 Classification of Climates
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Criteria of Bansal et al. [1] Criteria of SP 7: 2005 [9]
Climate | Mean monthly | Relative | Climate Mean monthly Relative
temperature | humidity maximum humidity
(°C) (%) temperature(°C) (%)
Hot and dry >30 <55 d”;‘ and >30 <55
Warm and 230 55 Warm and >30 >55
humid humid >25 >75
Moderate 25-30 <75 Temperate 25-30 <75
Eg{j’d?”d <25 >55
Cold and Cold <25 All values
sunny <25 <Dd
Composite | This applies, when six Composite | This applies, when six months
months or more do not fall or more do not fall within any of
within any of the above the above categories
categories




~ Heat Transfer

Conduction Convection

Radiation



Heat Tranfgby SUN
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Incoming solar radation

Some heat passes
out into Space

Reflection

(some of the incoming

radiation is reflected

by Earth's surface and™

the atmosphere ™ .

out to.Spa 4 warn 4 - Most heat is

> AR e B absorbed

[ X1 and re-emitted

. by greenhouse

. gas molecules,
irther warming

Absorbtion
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Heat Transfer in Buildings

Incident solar radiation

Absorbed solar radiation

Reflected solar radiation ,,.:-;:':.53'-'#" N
4 “n | Transmitted solar radiation
| (Primary solar heat gain|

Inward flowing part

Outward flowing part (Secondary solar heat gain)



Ciimate Zones In Indaia

High temperature » Low humidity and mintall » Intense solar radiation and a generally
clear sky « Hot winds during the day and cool winds at night

% ™
‘ Temperature is moderately highduring day and night » Very high humidity and rinfall

» Diffused solar radiationif cloud cover is high and intense if sky is dlear » Calm to very
high winds from prevailing wind directions

This applies when 6 months or more do not fall within any of the other categories »
High temperature in summer and cold in winter « Low humidity in summer and highin
monsoons * High direct solar radiation in all seasons except monsoons high diff used
radiation ¢ Occasional hazy sky Hot winds in summer, cold winds in winter and strong

e R T — wind in monsoons J}
» 7 \
b [ cowosm Moderate temperature » Moderate humidity and rainfall » Solar radiation same
I' } — % throughout the year and sky is generally clear » High winds during summer depending
= on topography )

Moderate summer temperatures and very low in winter « Low humidity in cold/sunny i
and high humidity in cold/cloudy » Low precipitation incold/sunny and high in
cold/cloudy » High solar radiation in cold/sunny and low in cold/cloudy = Cold winds in
winter

/
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Intagraiacl Dasicrn Procass

Five Climatic Zones In India-
Hot and Dry
Warm and Humid . B
Moderate / Temperate 7
Cold (Cloudy/Sunny) - —
Composite .
All green buildings need not-- to be same
All zones have specific requirements regarding:

--light,

--heat,

--ventilation and

--thermal comfort

Different zones require different design strategies regarding --
building envelop,

--HVAC,
-- Lighting ,

- Perormanctsndatty ] ©




-1 This zone lies in western and central part of India, jaisalmer,
jodhpur, etc.

- This region is usually flat, sandy, rocky ground with spares
vegetation of cacti thorny bushes.

1 Water level is very low here.

- The diurnal variation in temperature is quite high more than
10°C.




rlot znc Dry Clirnzeisg Zor)e-

Corniort recjLir

Prysiczl renifesie
Thermal Requirements
Reduce Heat Gain
Decrease exposed surface area
Increase thermal resistance
Increase thermal capacity (Time lag)

Decrease air exchange rate
(ventilation during the day)

Increase buffer spaces
Increase shading

Increase surface reflectivity

Reduce solar heat gain

Promote Heat Loss
Increase air exchange rate
(ventilation during night-time)
Increase humidity levels

armnernes el
tlons in Suilcirce)s

Physical Manife *

Orientation and shape of building
Insulation of building envelope/roof/walls
Massive structure

Smaller windows openings, night ventilation

Air locks/lobbies/balconies/verandahs
External surfaces protected-overhangs, fins, trees

Pale color, glazed China mosaic tiles etc.

Use glazing with lower Solar Heat Gain Co-
efficient-SHGC and provide shading for windows.
Minimize glazing in East and West

Courtyards/wind tower/arrangement of openings

Trees, water ponds, evaporative cooling
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rlot zricl Dry Clirneri

Cofrifort recjuirarnaries anlel Prysical rreriigsiaiiorns in suildincs
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Shading Strategies for East and West Elevations

AVOID WINDOWS ON THE EAST & WEST FACADE
BY SHIFTING THE WINDOWS TO FACE NORTH OR SOUTH:

1. The best solution &
by far is to limit using & %

east and especially & 3

west windows (as & %‘é,

much as possible in g
£

%
hot climates) \ J I

2. Next best solution is to have windows on the east
and west facades face north or south

WATERLOO ARCHITECTURE
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Source: National Building Code 2005




Thermal Requirements

Physical Manifestation

Reduce Heat Gain

Decrease exposed surface area

Orientation and shape of building

Increase thermal resistance

insulation of Roof and wall

Reflective surface of roof

Increase buffer spaces

Balconies and verandahs

Increase shading

Walls, glass surfaces protected by overhangs,
fins and trees

Increase surface reflectivity

Pale colour, glazed china mosaic tiles etc.

Reduce solar heat gain

Use glazing with lower SHGC and provide
shading for windows. Minimize glazing in East
and West

Promote Heat Loss

Increase air exchange rate (ventilation during
night-time)

Ventilated roof construction, courtyards/
wind tower and arrangement of openings

Decrease humidity levels

Dehumidifiers/desiccant cooling




BUILDING DESIGN IN WARM-HUMID ZONES

Provide maximum ventilation and free air movement by large
openings.

Provide maximum shading of direct and diffuse solar
radiation.

Avoid heat storage.

Use reflective outer surfaces.

Use ventilated double roofs.

Use vegetation to moderate the solar impact




Climate

Source: National Building Code 2005




Thermal Requirements

Physical Manifestation

Reduce Heat Gain

Decrease exposed surface area

Orientation and shape of building

Increase thermal resistance

Roof insulation and East and West wall
insulation

Increase shading

East and West
Walls, glass surfaces protected by overhangs,
fins and trees

Increase surface reflectivity

Pale colour, glazed china mosaic tiles etc.

Promote Heat Loss

Increase air exchange rate (ventilation)

Courtyards and arrangement of openings
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Climate

Source: National Bulkding Code 2005
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Thermal Requirements Physical Manifestation

Reduce Heat Gain in Summer and Reduce Heat Loss in Winter

Decrease exposed surface area Orientation and shape of building. Use of trees as wind
barriers.

Increase thermal resistance Roof insulation, wall insulation

Increase thermal capacity (Time Lag) Thicker walls

Increase buffer spaces Air locks/Balconies

Decrease air exchange rate Weather stripping (

Increase shading Walls, glass surfaces protected by overhangs, fins and
trees

Increase surface reflectivity Pale color, glazed chins mosaic tiles, etc.

Reduce solar heat gain Use glazing with lower SHGC and provide shading for

windows. Minimize glazing in East and West

Promote Heat Loss in Summer/Monsoon

Increase air exchange rate (Ventilation) Courtyards/wind towers/arrangement of openings

Increase humidity levels in dry summer Trees and water ponds for evaporative cooling

Decrease humidity in monsoon Dehumidifiers/desiccant cooling ‘




Design Strategies in Composite Climate

Plan the building around the
courtyard.

* Reduce heat gain 1n the building ——
through building envelope. |

* Plan water bodies

* cavity walls, terrace gardens, light
shelves.

CROSS VENTILATION AT THE
MICRO LEVEL THROUGH
OPENINGS







Cloudy/Sunny




Thermal Requirements

Physical Manifestation

Reduce Heat Loss

Decrease exposed surface area

Orientation and shape of building. Use of
trees as wind barriers.

Increase thermal resistance

Roof insulation, wall insulation and double
glazing

Increase thermal cacity (Time Lag)

Thicker walls

Increase buffer spaces

Air locks/Lobbies

Decrease air exchange rate

Weather stripping and reducing air
leakage.

Increase surface absorption

Darker colours

Promote Heat Gain

Reduce shading

Wall and glass surfaces

Trapping heat

Sun spaces/green houses/trombe walls
etc.
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Design Strategies in Colg

Glazing windows up to 25%
floor area

Double glazing to avoid heat
losses during winter nights.
Adopt Trombe walls.
Sunspaces

WARM AR
- ' '
INSIDE [
|6LADN6
CONCRETE WALL
STUCCO FINISH
PAINTED BLACK
-
Floo
' I(‘m«

F oot
MODIFIED TROMBE WALL
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Un!erstan!mg Site,
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Site Analysis
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STRENGTH
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THREATS

SITE ANALYSIS

INTRODUCTION

Tansuan,Batangas has s tropical
climate The s a grest deal of rainfall in
Tasnsusn, even in the driest month.The
Koppen-Geiger climste class ffication is i 2
Af.The'swe'sge annusl temper sture < :
is 27.0 Cin Tansuan.The average
annuslrainfall s 2459 mm
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2

-

CLIMATOLOGY

The temperatures are highest on .
aversge in August, st arcund 27.8 C.
The lowsst average temperatures in
the year ocgur in January, when it is
sround 25.9C.
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TOPOGRAPHY

The city of Tansuan covers a total lsnd
area of 10,718 hectares which
represents 3.28% of the totsl land
ares of the province {216,581

ha) Msjority of the aress in Tanasuan
City belong to 0 to 15 percent slope
that sre undulsting toralling.

|
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VIEWS FROM THE SITE

e g

STRENGTH, WEAKNESSES, OPPORTUNITIES, THREATS



considered for Evaluating site

1) Location

111) Orientation- rising sysosition of a building in relatraess axnea
IvV) Wind direction

v) Soil conditions

Vi) Topography

vil) Vegetation and Natural Features

viil) Hydrology and Precipitation

IX) Infrastructures

X) Surrounding Land uses & Buildings

x1) “Vision /Visual Linkage -




