
Page 1

SCGSA
Path to making

Ecological Responsive Architecture (ERA) Guideline for Nepal

Ar.Binaya R. Shrestha

S. Lecturer, H.O,D.
Department of Architecture
Acme Engineering College
binaya.shrestha@acme.edu.np

SCGSA  Coordinator



Page 2

Table of content

1. Updates on what is done so far
2. Way forward
3. Methods
4. New approach
5. Comments and Suggestions



Page 3

Jal
Water

`

Jal-Vayu
Climate

Agni
Fire  Energy  Power

Prithvi
Earth Land  Site  Soil

Akash
Sky  Daylight  Luminous

ALTERNATE  emergent dominant MAINSTREAM

Graphics

Ecologically  Responsive  Architecture  Guide

Evaluations

Conclusions

Vastu Purush Vitruvian Man

Vayu
Air  Wind

Case  Studies

E. R. A. GUIDE : An Undertaking of  The  Society Of  Nepalese  Architects  ( SONA ) 

T a b l e    o f    C o n t e n t s
a. Message    b. Foreword on Fundamentals    c. Acknowledgements  & Credits   d. Abbreviations & Definition      

SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  E.R.A. 

SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  SONA E.R.A. Guide Nepal  E.R.A. 

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.R

.A
. G

uide N
epal  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  
SO

N
A

E.
R

.A
. G

ui
de

 N
ep

al
  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  
SO

N
A

E.
R

.A
. G

ui
de

 N
ep

al
  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  
SO

N
A

E.
R

.A
. G

ui
de

 N
ep

al
  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  
SO

N
A

E.
R

.A
. G

ui
de

 N
ep

al
  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  
SO

N
A

E.
R

.A
. G

ui
de

 N
ep

al
  

SO
N

A
E.

R
.A

. G
ui

de
 N

ep
al

  

Topical Links 

Chapter Heading

Chapter Code
Author Credit Reference

Page Number

Energy Efficiency

AG A2
PNS

AG37

Ag23, AK14, V08

Key   to   Initials  /  Numerals

Case Studies Biosphere
Biophilic Design

Bio Mimicry

N   o   o s   p   h   e   r  e Heritage  &  Tradition

Vastu Feng Shui Scriptures New Age Lit. Pre-History Vernacular

Best Practices:INTERNATIONAL Best Practices:ARCASIA Best Practices:NATIONAL Case Studies

LB
C

BREEAM LEED CASBEE GRIHA TREE DUDBC UN-Habitat

Materials   Methods    Resources
Materials   Methods    Resources

Materials   Methods    Resources
Materials   Methods    Resources

Materials   Methods    Resources

Materials   Methods    Resources
Materials   Methods    Resources

Materials   Methods    Resources
Materials   Methods    Resources

Materials   Methods    Resources

Feminism OTHER Academia

(Shradhan)(Tiwari) (Sakar) (Sona ) 
(Neelima)

(Narayan) (Sankalp) (BMS) (Rajeeb) (Salina)

(Kripa)

(Shristi)

(Arun) (Puspa)(Puspa)

(Kripa)

(Shirsti)

(Sarita) (Sarita) (Binaya)

(Shradhan)

Presenter
Presentation Notes
ERA guideline table/ divided into two part/ resource collection- Heritage/ Water, Air, Fire, Earth and Sky.
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Presenter
Presentation Notes
Research study work- Colleges/ Example: Water/ LEED or CASBEE etc or my Nepalese institutes UN Habitat or DUBDC.
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Holistic approach

Source: WBCSD, 2007
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Incorporate in B.Arch. Curriculum

1) Building Material
2) Building Construction
3) Building Science
4) Design Studios 
5) Electives: Sustainable Architecture, 
Passive Solar Design, EEBD, 
Vernacular Architecture, Cost Effective 
Housing.

Presenter
Presentation Notes
University/ College Curriculum through subject committee
All college have incorporate SA
Three University/ 7 Colleges/ 300 students
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Elective-I 
(Sustainable Architecture) 

BEG319AR-SA 
Year: III        Semester: VI 
 
 

Teaching schedule 
Hours/Week Examination Scheme  Total 

marks 

Final Internal 
Assessments  

Theory Practical Theory 
Mark 

Practical 
Mark  

Cr.hr L Tu P T Duration Mark Duration Mark    
3 3 2 - 5 3  hrs 80 - - 20 - 100 

 
 

Course Objective:  
• To introduce  basic ideas on sustainability movement, sustainable development 

and sustainable engineering 
• To enable students visualize and access architecture as integrated meta-system of 

environmental subsystems  
• To enable students make simple analysis of building using EIA and SLCA tools 
• To enable students explore details in components/ features of sustainable 

architecture from site planning to indoor detailing 
• To enable students design a sustainable building  
• To introduce different Green building rating Programs and make students enable 

to formulate rating strategies for different cases 
 
Chapter 1: Fundamentals of Sustainability Literacy    (6 hrs) 
  
1.1 Humans and Sustainability: an overview 
 

• Major crisis of our civilization:  
Population growth, resource depletion, environmental pollution, climate change, bio-
diversity degradation, poverty, urbanization and globalization 
 
• Environmental problem,  a multidimensional perspective:  

Relation between human activities, environment and sustainability; Carrying capacity and 
tragedy of commons, Ecological foot-print and Carbon foot-print 
 

• Four pillars of sustainability: Environment, Society, Economics and Culture 
 
• An overview of Sustainability Movement: 
Different eras of environmental histories, World Commission on Environment and 
Development (WCED), Rio de Janeiro and Agenda 21, United Nation Framework 
Convention of Climate Change (UNFCCC) and Kyoto Protocol 

Presenter
Presentation Notes
Syllabus/ elective/ third Year/ Thesis project coming up with Sustainable approach/


Elective-I


(Sustainable Architecture)


BEG319AR-SA

Year: III







Semester:
VI


		Teaching schedule Hours/Week

		Examination Scheme

		

		Total marks



		

		Final

		Internal Assessments

		



		

		Theory

		Practical

		Theory Mark

		Practical Mark

		



		Cr.hr

		L

		Tu

		P

		T

		Duration

		Mark

		Duration

		Mark

		

		

		



		3

		3

		2

		-

		5

		3  hrs

		80

		-

		-

		20

		-

		100





Course Objective: 


· To introduce  basic ideas on sustainability movement, sustainable development and sustainable engineering

· To enable students visualize and access architecture as integrated meta-system of environmental subsystems 

· To enable students make simple analysis of building using EIA and SLCA tools

· To enable students explore details in components/ features of sustainable architecture from site planning to indoor detailing

· To enable students design a sustainable building 

· To introduce different Green building rating Programs and make students enable to formulate rating strategies for different cases

Chapter 1: Fundamentals of Sustainability Literacy 


(6 hrs)

1.1 Humans and Sustainability: an overview

· Major crisis of our civilization: 


Population growth, resource depletion, environmental pollution, climate change, bio-diversity degradation, poverty, urbanization and globalization


· Environmental problem,  a multidimensional perspective: 

Relation between human activities, environment and sustainability; Carrying capacity and tragedy of commons, Ecological foot-print and Carbon foot-print

· Four pillars of sustainability: Environment, Society, Economics and Culture

· An overview of Sustainability Movement:

Different eras of environmental histories, World Commission on Environment and Development (WCED), Rio de Janeiro and Agenda 21, United Nation Framework Convention of Climate Change (UNFCCC) and Kyoto Protocol

· World views and ethics of sustainability:


Deep ecology vs. industrial ecology, Earth Charter

1.2 An introduction to sustainable engineering

· Paradigm, science and technology: 


Mechanistic Science vs. Life Science, Fundamental laws of an ecological system, System dynamics, Systems thinking and the Earth as a living system

· Technology and environment:

Relation of technological evolution and human civilization, sustainability issues of technology, technological culture

· Components of sustainable engineering

· Transitional skills and appropriate technologies:

Local skill based cost effective technologies, environmental friendly technologies

· Making smart technological appraisal:


Making appraisal of every-day technologies, Life cycle approach of Design for Environment (DfE)


Chapter 2: Fundamentals of Sustainable Architecture 

(9 hrs)

2.1 Sustainable architecture and synonymous terms


Defining synonymous terms: Sustainable Architecture, Bioenvironmental Architecture, Bioclimatic Architecture, Naturally Conditioned Architecture, Low Impact Architecture, Ecological Architecture, Bio-architecture, Energy Efficient Architecture, Organic Architecture, Fen Shui Architecture, Natural Architecture, Passive Architecture, Solar Architecture, Sustainable Building, Green Architecture, Neo-vernacular Architecture

2.2 Architecture as an integrated meta-system of different systems

Understanding Architecture as integrated meta-system of: 


· Socio-cultural system


· Technical and service systems

· Thermodynamic or energy system


· Ecological system

2.3 Environmental assessment of a building

· Environmental Impact Assessment (EIA) of infrastructure and building

· Environmental Aspect-Impact Analysis of building components and building systems


· Life Cycle Assessment (LCA) and Streamlined Life Cycle Assessment (SLCA) of buildings

2.4 Issues of sustainable architecture

· Regarding environmental sustainability:

Sustainable site planning, water efficiency, energy efficiency, material and resource efficiency, ecological waste management, indoor air quality


· Regarding spatial and social sustainability:

Configurational and cultural aspect of built environment, user responsive space, healthy space, cost-effectiveness

2.5 City and sustainability


· Sustainability and urban growth patterns

· Urban resources and environmental problems

· Sustainable transportation planning

· Urban land-use planning and control

· Components of livable and sustainable cities

Chapter 3: Exploring components of Sustainable Architecture      (18 hrs)

3.1 Sustainable Site Planning

· Site selection


· Urban redevelopment and brown field redevelopment


· Protection of landscape and bio-diversity


· Soil conservation


· Percolation friendly landscaping


· Efficient utility planning and on-site circulation

· Alternative transportation


· Site disturbance reduction


· Storm water management


· Landscape for energy conservation


· Landscape and exterior design to reduce heat island effect


3.2 Water efficiency


· Water efficient landscaping

· Innovative waste water technology

· Efficient water use during construction

· Water efficient services in building

· Water management plan

· Rain water harvesting and ground water recharging

· Water recycle and reuse

3.3 Energy Efficiency


· Optimal building design to reduce conventional energy

· Use of low energy materials

· Application of passive solar design features

· Renewable energy utilization for building services

· Application of energy efficient equipments and services

· Energy planning and management

3.4 Material and resource efficiency

· Use of local construction materials and technology

· Use of water efficient construction technology

· Use of low-energy materials

· Use of low-maintenance materials 

· Use of recyclable and rapidly renewable materials

· Use of volume, weight and time of construction using efficient construction technologies

3.5 Environmental waste management


· Reduction of waste during construction

· Constructional waste management

· Environmental waste water treatment

· Efficient waste segregation

· Safe storage and disposal of waste

· Resource recovery from waste

3.6 Indoor environmental quality


· Minimum indoor air quality performance


· Environmental tobacco smoke control


· Carbon dioxide monitoring


· Ventilation effectiveness


· Construction IAQ management plan


· Low emitting materials (low VOC paints, adhesives and sealants)

· Indoor pollutant and chemical source control


· Thermal comfort


· Day-light and view


· Acceptable indoor noise levels


3.7 Pro-ecological additions to sustainable architecture 

· Natural Architecture

· Living or ecological landscape

· Integration of permaculture and landscape architecture

· Roof-top and indoor permaculture

· Bio-shelters and living machines

· Architecture-behavior synergy


3.8 Spatial and social sustainability

· Architectural configuration, space relations and culture

· Efficient space use and planning

· Culture and region specific indoor environmental requirements

Chapter 4: Green Building Rating Programs 


(12 hrs)

4.1 International Green Building rating programs

· Building Research Establishment’s Environmental Assessment Method (BREEAM)

· Comprehensive Assessment System for Building environmental Efficiency (CASBEE)

· Green Building Tool (GBTool)

· Leadership in Energy and Environmental Design (LEED)

· Hong Kong Environmental Assessment Method (HK-BEAM)

· Green Rating for Integrated Habitat Assessment (GRIHA)

4.2 Attempts to institutionalize Sustainable Architecture in Nepal


· Green building attempts by private sectors

· Green building attempts by non-governmental and international non-governmental sectors (activities of UN-habitat, SLTDC, FNCCI etc.)

· Green building guidelines of Nepal

Workshops and Project works :

Workshop 1: 


· Finding carbon foot-print of your activities 


· Appraisal of technology of day to day use


· Stream-lined Life Cycle Assessment (SLCA) of products for ‘Design for Environment’ (DfE) 

Workshop 2:


· Modeling the given building prototype as integrated meta-system

· Outlining Environmental Impact Assessment of a building project

· Environmental Aspect-Impact Analysis of building components and systems

· Streamlined Life Cycle Assessment (SLCA) of given building prototype for ‘Design for Environment’ (DfE)

Project work 1:


A complete design and detailing of a sustainable residential building for given site and environmental condition. 

Project work 2:


· Study, analysis and discussion of cases regarding green buildings certified under each rating program 

· Study, analysis and discussion of green buildings attempts in Nepal

Project work 3:


Conceptual planning and design of a sustainable community within constrained imposed by environmental 

References:


· Stibbe, Arran (2009) The Hand Book of Sustainability Literacy. The UK: Green Books Ltd.

· Peake, Stephen, and Smith, Joe (2009) Climate Change from science to sustainability. New York: Oxford


· Miller, G. Tyler (2004) Living in the environment (thirteenth edition). Singapore: Thomson Asia

· Graedel, T. E., and Allenby, B. R (2010) Industrial ecology and sustainable engineering. New Jersey: Pearson Education Inc.


· Evans, John Martins (2007) The comfort triangles: the new tool for bioclimatic design. (PhD thesis, unpublished)


· Ministry of New and Renewable Energy, Government of India and TERI (2011) GRIHA Manual Volume 1 to 5. India: TERI press 

· Szokolay, Steven V. (2004) Introduction to Architectural Science, the basis of sustainable design. New York: Oxford


· Ali, M.M., energy efficient architecture and building systems to address global warming (2008) Leadership and Management in Engineering

· U.S. Green buildings Council (accessed November 30, 2008) LEED Rating Systems. www.usgbc.org/DisplayPage.aspx?CMSPageID=222

· Kibert, C. J.(2005), Sustainable Construction: Green Building Design and Delivery.NJ: John Wiley


· Mitchell Beazley The Earth Report 3 An A-Z Environmental Issues

· The World Commission on Environment and Development Our Common Future


· Ramesh Manandhar Self – Reliance in Small Communities


· Arbind.Siamos,Nick, Sr, Climate Responsive Architecture ; A design Handbook for Energy Efficient Building
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Presenter
Presentation Notes
Ar. Bibhuti- Chaiman of Committee- inspiring young architects by guest lecture in all colleges.
Form Research team with 15 members for ERA guidelines.
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New practices

Presenter
Presentation Notes
Few new innovative techniques.
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Presenter
Presentation Notes
Sandbag Shelter/ R&D/ ECO Village
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Presenter
Presentation Notes
Shallow foundation/ organic form with dome room
Sand or Mud in a polymer bag ( cement Bag) then mud plaster.
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Presenter
Presentation Notes
Interior with ample light, natural earth color.
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Thank you for your time.


	SCGSA
	Table of content
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Incorporate in B.Arch. Curriculum
	Slide Number 7
	Slide Number 8
	New practices
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Thank you for your time.

