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PARAMETERSFOR ENERGY ‘E’ OPTIMIZATION

In order to achieve an optimum ecological footprint, various parameters may be optimized as follows:

1.1 Reduction in Energy Input: 1.3 Lower Waste Production:

» Through Climate Responsive Design Low ‘W’ ¢ (Use of re-cycled materials, increase ability
> Appropriate technology of Elements and materials in building to be re-cycled.)

» Optimization of Embodied energy through Value Engineering High ‘R’ f (Re-cycle waste as alternative material /
and Life Cycle costing. source For Energy, Water etc.)

This may thus be formulated as:

Climate ‘C’ ? ( Systemic strategy of Climate responsive
design is critical and is the first level of priority)

O Low E (3) a Low ‘W’ ¢ + High ‘R’ f

App. Tech. & Embodied E. ‘D’ ? (Optimize embodied energy
through Value engineering and Life Cycle costing) 1.4 Maximize Use of Renewable Energy:

Sol. ‘SE’ ? (Maximize use of Solar Energy through
Passive (building design) and active PV integration, and
Solar Thermal Means etc. )

User ‘E’ ¢ (Intelligent and participatory use through daylight
optimization, active environmental control)

Ren. Energy ‘ RE’ f (Maximize Alternative Energy
sources of energy, i.e. Co-generation, Wind, Mini — Hydro,
Bio-mass etc)

O LowE (1) aClimate ‘C’ ? + App. Tech. & Embodied E. ‘D’?

+ User ‘E’ L

1.2 Lower Environmental Impact:

Env Imp. <€—» ‘F (Optimize land use, Maximize landscape High E (4) a Sol. ‘SE’ f + Ren. Energy ‘ RE’ f
integration, Re-cycle rain water)

Tox. ‘M’ ¢ (Avoid Toxic materials)

2.0 SUSTAINABILITY INDICATOR: Sus ‘I

Emi.'"EM’ ¢ (Minimize CFC, CO, and other environmentally Above parameters of planning and design can thus be

degrading emissions) optimized leading to a sustainability indicator.

[ sus ‘I aLowE (1) + Low E (2) + Low e (3) + High E ( 4)
(Renewable energy systems )

O Low E (2) a Env. Imp. <€ +Tox.‘M’ ¢ +Emi. ‘EM’ ¢




Integrated Process Of Design

: CONTEXT = ECOLOGICAL & PHYSICAL

: CONTEXTUAL & SITE PLANNING - DESIGN

: BUILT FORM = PLAN AND 3-DIMENSIONAL CONFIGURATION
: BUILDING ENVELOPE = FENESTRATION & MATERIALS

. INTERNAL PLANNING & DESIGN

: BAND OF APPROPRIATE DESIGN
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Comfort Zone Chart

A (Context) Eco Chart



CRITICAL PROJECTSIN VARIOUS
CLIMATE ZONES OF INDIA

Critical |1ssues

» Enhanced Thermal Performance through Architectural
Design

»Enhanced Daylight Distribution through Architectural
Design

» Optimise Embodied Energy through judicious material use
» Cost Effectiveness through:
v'Enhanced Thermal & Daylight Performance.

v'Structural System Optimisation and Low Cost through
Lightweight Materials
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DOUBLE SKINNED BUILDING ENVELOPE

INSIDE OUTSIDE

STRUCTURAL OUTER
SKIN INTERACTS

THERMAL INNER SKIN WITH EXTERNAL

INTERACTS WITH CONDITIONS
INTERNAL CONDITIONS A TSR
AR TEMP. -RADIATION
“HUMIDITY -HUMIDITY
LIGHT -AIR TEMP.
-U.V.

INTER-STITIAL SPACE
-HEAT BARRIER THROUGH INSULATION / DEAD AIR CAVITY
-MOISTURE BARRIER
-T.A.P. (THERMOSYPHON AIR PANEL)
- THROUGH SOLAR / MECHANICAL ACTIVATION



TRIBUNE : MAY 2004 TRIBUNE : JAN 2004

Bll[|(l|ll g tha PEDA builtl.s first solar building in city
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PEDA Building
Conclusions - Design for Composite Climate

» Innovative concept of design: Office Spaces designed as
floor plates at various levels floating in large volume of space.

» Building envel ope designed as double skinned building with
Dead air cavity & Insulation.

» Integration of space, structure and thermal performance
through architectural design.

» Renewable energy systems integrated into the building as a
generic design.



Zoning Plan
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View of the canal adjoining
the south edge of the site

SSS — National Institute of Renewable Energy, MNES



Perspective
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AIR QUANTITY CFM

Monsoon cfm
—&— Summer cfm

Indirect+ Tunnel Geo  Indirect+ Direct Direct Evaporative Conventional Air
Therrnal + Direct evaporative cooling Cooling Conditioning
Evaporative

SSS — National Institute of Renewable Energy, MNES



WATER CONSUMPTION LPH

700
600
500
400
300
100 ® Monsoon LPH
O ‘ — I ————
Indirect+  Indirect+ Direct Conventional
Tunnel Geo Direct Evaporative Air
Therrnal +  evaporative Cooling Conditioning
Direct cooling
Evaporative

SSS — National Institute of Renewable Energy, MNES



SECTIONAL PERSPECTIVE - HOUSING

WIND TOWER CIRCULATES COOL

AR INSIDE THE ROOMS p

COURTYARD COURTYARD
UNIT 1 UNIT 2

SSS — National Institute of Renewable Energy, MNES



SCHEMATIC PLAN FOR RECYCLE & CONSERVATION

OF WATER
Rainy Well
2 nx@ @/Aquifer Recharge

4 Run Off Collection

Recycled Water
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SSS — National Institute of Renewable Energy, MNES

Conclusions — Design for Composite Climate

» |nnovative concept of design: Building in its plan and three
dimensional configuration responds to solar geometry.

» Building envel ope designed as double skinned building with
Insulation.

» Integration of space, structure and thermal performance
through architectural design.

» Renewable energy systems integrated into the building as a
generic design.

» Innovative natural conditioning systems integrated into
building design.
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View of the Academic block from thewater body

SSS — National Institute of Renewable Energy, MNES



CRITICAL PROJECTSIN VARIOUS
CLIMATE ZONES OF INDIA

Critical |1ssues

» Enhanced Thermal Performance through Architectural
Design

»Enhanced Daylight Distribution through Architectural
Design

» Optimise Embodied Energy through judicious material use
» Cost Effectiveness through:
v'Enhanced Thermal & Daylight Performance.

v'Structural System Optimisation and Low Cost through
Lightweight Materials
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Hill Council Complex — Cold Dry Zone: L eh
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MONITORED PERFORMANCE OF A TYPICAL LEH HOUSE
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INTEGRATED, SUSTAINABLE VILLAGE DEVELOPMENT

Traditional
Practices

Promotion . ’
Prevention.

Curative Linkages ’ Rural
Health

Information
Technology

Information Resource.

Skills Training . .

Program Support

Environment Protection

) ’ : Agriculture
Education ’ .Collectlon g
. .Entrepreneurship

Equitable
Distribution

Management
Income

Enhancement

PHYSICAL
HABITAT

Family

. Literacy

’ Gender Sensitization

’ Recreation
. Communication Tools .Skills Training

Life
Education

Communications

Training Modules .

External Communication



CHART 1: CURRICULUM STRUCTURE — Bachelor in Architecture

CURRICULUM STRUCTURE

OFFICE

TRAINING

History, Related Study [History & Th. |History & Th. 2 [History & Th. 3 |History & Th. 4 [Study Report  [History & Th.5|Urban History|History & The
Theory Program 1 1 Early Medieval India |Islamic & Colonial & Contemp. 2 & Seminar (EL)
& Criticism Civilization Related Study |Comparative |Early Arch. Urban
Program Industrial Related Study |Planning
Related Study Program Theory
Program
SKILLS Media Skills  [Graphic Tech. |Graphic Tech. |Computer Computer Computer Computer P Research Computer
Application Application Application Application R Meth. Modeling
Research Laboratory
0 Paper (EL)
F
E
S
S
|
Structure Structure Structures Structures Structures 0
Behaviour Str. of Mat R.Concrete  [Surface N
Structure A
L




CURRICULUM STRUCTURE

STREAMS

HUM & SOCIAL

ARTS/CRAFTS

ARCHITECTURE

SKILLS

TECHNOLOGY

ENVIRONMENT

AREAS

Man and

Arts/Cra ts

Design
Synthes

& Criticiim

Media Sjills

Building
Construftion

& civide

Principl@s of
Structune

Environi@ental
Science

SEMESTER 1 SEMESTER 2 SEMESTER 3 | SEMESTER 4/ SEMESTER 5 SEMESTER 6 SEMESTER 7 SEMESTER 8 SEMESTER 9 5EMESTER 1C

Hum 1

Civilization
Drawing

Basic
Desig:

Graph@g Tect

Building
Const

Drawing

ction

Structure
Behaviour

Environmental
Science
Geology

yarotogy

Hum 2

thought

Drawing and
Painting

Basic
Design

Design
Design
Language
Related Study
Program 1

Graphic Tech.

Building
Construction
»dlu

Drawing

Structure
Behaviour

Environmental
Science
Geology

yarortogy

Hum 3

S

Culture
Sculpture
Ceramics

Arch. Design

Space

History & Th.
1 Early
Civilization

Computer

r\ppi;uatiuu

Building
Construction
»dlu

Drawing

Structure

Str. of Mat
and El Str.
Analysis
Environmental
Science
Ecology

Hum 4

Philosophy

Print &

Graphics

Photography
Arch. Design
Environment

Dimensions

History & Th. 2
Medieval India
Related Study
Program

Computer

r\pp;i\.at;un

Building
Construction
. dliu

Drawing

Structures
Adv. Str.
Analysis

Environmental
Science
Ecology

Architecture

EL

EL

Arch. Design
Inst. Character

History & Th. 3
Islamic &
Comparative

Computer

r\pp;i\.at;un

Bldg. Tech.
Building

ervice

Structures
R. Concrete

Environmental
Science
Building

Arch. Design

EL

EL

Des. Report

Int. Detail

History & Th. 4 Study Report
Colonial &

Early

Industrial

Related Study

Program

Computer

r\pp;i\.at;un

Bldg. Tech.
Building

ervice

PROFESSIONAL
OFFICE
TRAINING

Structures
Surface
Structure

Topographical
Systems
Building

EL

EL

Office Practice |Arch. Design

Int. Design

Housing
Urban Insert

History & Th.5
Contemp. 2
Arch.

Related Study
Program

Adv. Building
Tech.
DIUY. ULY. &

Costs

Environmental
Science
EL

EL

EL

Arch. Design
Design Project

Thesis
Design

Urban History History & The

&

Urban
Planning
Theory

Research
iVICl;I.
Research
Paper
Thesis
Proposal
Construction
Project
Vaagerne
Specific &
Contract

Environmental
Science
EL

Seminar (EL)

Computer
iVIUU’C;;I Yy
Laboratory
(EL)

Construction
Project

vidiidye

Adv. Str.
Systems EL

This chart depicts the Conventional approach to relating various courses/ streams to architectural design as the main stream.




CURRICULUM STRUCTURE

STREAMS AREAS

SEMESTER 1  SEMESTER2  SEMESTER3 @ SEMESTER4 | SEMESTERS SEMESTER Gl SEMESTER7 | SEMESTER 8 = SEMESTER 9 SEMESTER 10

HUM & SOCIAL Man and Hum 1 Hum 2 Hum 3 Hum 4 EL EL EL EL
Civilization thought Culture Philosophy
ARTS/CRAFTS  Arts/t rafts Drawing Drawingand |Sculpture Print & |EL EL E EL
rainting ceramics Grapnics
Photography
ARCHITECTURE Desi( 1 Bas ¢ Basic Arch.Design  Arch.Design  Arch.Design  Arch.Design |[Office Practice |Agh.Design WArch. Design  Thesis
Synt. asis De ‘gn Design Space Environment | Inst. Character Des. Report In@ Design Design Project |Design

A dgn Design Form Dimensions Architecture Int. Detail Hfusing
gn Design Ugban Insert
guage Language
Related Study |History & Th. |History & Th. 2 |History & Th. 3 History & Th. 48Study Report Hgtory & Th. 5§Urban Histq@y History &
Program 1 1Early Medieval India Islamic & Colonial & Cfntemp. 2 & The
Civilization Related Study Comparative  Early Agh. Urban Planniflg Seminar (EL)
Program Industrial R@lated Study QTheory
Related Study Pridgram
Program
SKILLS Medih Skills  |Gr@phicTec . |GraphicTech. 'Computer Computer Computer Computer Research Meth.lComputer
Application Application Application Application Research Paper |[Modeling
I hesis Proposal |Laboratory
| &
TECHNOLOGY Buil i Building Building Building Bldg. Tech. Bldg. Tech. Adv. Building onstruction A |Construction
CongJruction Construction |Construction Construction  |Building Building Tech. ﬁroject Project
i Services Services Bldg. Qty. &

anagement i Managemept
o bR
Contract

Adv. Str.
Systems EL

Prin@plesof  |Structure Structure Structure Structures Structures Structures
Behaviour Behaviour Str. of Mat Adv. Str. R. Concrete Surface

and El Str. Analysis Structure
Analysis
ENVIRONMENT |Envigbnmental |Environmental [Environmental [Environmental |Environmental [Environmental |Topographical Environmental [Environmenta
Sciefice Science Science Science Science Science Systems Science Science

EL

Geol ogy Geol ogy Ecology Ecology Building Building

yarorogy yurorogy 9] aortd U dortd CIETice S

This chart depicts the interactive relationship between Design and the various streams, enhanced through restructured studio system wherein
architectural design studios can simultaneously happen in the main design stream and interrelated streams where any issue of design

needs to be explored and the importance of Research and its methodology and its interrelationship with the other steams after third year.
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