


Introductory textbook for undergraduate and graduate 
students in: 
• Architecture 
• Construction
• Civil and Building Engineering

Published as part of UNDP-GEF Project:
Improving Energy Efficiency in Buildings (UNDP-
GEF/00059937)

It will be available in two versions:
• Print 
• Electronic
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BIG BIG PLUS: It is in English and Armenian side-by-side. 

To be used by: 
• National University of Architecture and Construction 

of Armenia
• American University of Armenia
• And others



Great many people have contributed:

• UNDP: Diana Khachatryan, Vahram Jalalyan, Arsen Karapetyan, 
Marianna Arzangulyan

• Translators into Armenian: Robert Kharazyan, Grigor
Igityan, Arqmenik Nikoghosyan

• English proof: Stuart Moir

• Layout designer: Edvard Martirosyan

• Cover design: Narek Torosian

• Authors: Alen Amirkhanian (lead); Tigran Sekoyan, Ruben 
Hambartsumyan, Artak Hambarian (contributing)
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• Ten (10) modules

• Each module: 

¯ Key concepts

¯ Learning outcomes

¯ Presentation of key 
concepts, issues, solutions, 
and challenges

¯ Additional reading and 
audio-visual materials

¯ Discussion questions

• The ranges of topics 
covered in the 10 
modules are numerous 
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• Intro to methods of 
evaluating human 
impact on the natural 
environment
- Climate change
- Ocean acidification
- Acid rain
- Aerosol loading
- Ozone layer depletion
- Deforestation/land use 

change
- Water stress
- Chemical pollution
- Nitrogen/phosphorous cycle 

disruptions
- Loss of biodiversity

• Connection between 
these impacts and 
energy choices of a 
country  company  
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• Design and decision 
tools
- Cradle-to-Cradle
- Life Cycle Assessment

• Voluntary standards
- ASHRAE 
- LEED 
- BREEAM
- Passivhaus

• Policies
- EU policies
- [Armenian policies]

• Regulations
- Key EU directives
- Russian codes
- Armenian codes
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• Passive solutions -- no 
cost or little cost 
solutions to reduce 
energy use in buildings
- Building orientation to the 

sun
- Daylighting
- Shading
- Cool roofs
- Green roofs
- Natural ventilation
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• Thermal insulation of 
the building envelope
- Walls
- Roofs
- Windows, doors, and other 

openings

• Heat transfer, 
conductivity, resistance
- R-value
- U-value

• Insulation materials, 
their installation, and 
selection metrics 
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• Solutions available
- Building integrated PV
- Solar thermal
- Solar walls / Trombe 

walls
- Wind
- Geothermal heat pumps
- Co-generation

• Critical decision 
factors for using each

• Installation 
considerations and 
cavetas

• Grid connection vs. 
off-grid 
considerations 
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• Storage of heat
- Storage tanks
- Seasonal heat storage
- Thermal mass: passive 

storage
- Enhancing thermal mass: 

concrete-core activation
- Enhancing thermal mass: 

phase-change materials

• Storage of electricity
- Pumped hydro
- Compressed air energy 

storage
- Batteries 
- Flywheels

• [Energy management 
and smart grid]
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Key next steps:

• Integration into specific courses at NUACA; 
already part of AUA course(s)

• Development of studio courses to implement 
solutions

• Professional development courses for practicing 
architects/builders/engineers

• There are plans for modules on lighting and 
lighting technologies

• Figuring out better connection to MOOC’s and 
collaborative learning platforms0
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