
 

 

 

 

REPORT:  AHEF TASK AM.54-55-56  

“Energy efficient technologies in a) Energy and 

manufacturing industry, b) buildings; new 

technologies in renewable energy resources” 

Yerevan, Armenia 
 

 

 

INOGATE Technical Secretariat and Integrated Programme in support of 

the Baku Initiative and the Eastern Partnership energy objectives 
 

 

 

Contract No 2011/278827 

 

A project within the INOGATE Programme 

 

 

Implemented by: 

Ramboll Denmark A/S (lead partner) 

EIR Development Partners Ltd. 

The British Standards Institution 

LDK Consultants S.A. 

MVV decon GmbH 

ICF International 

Statistics Denmark 

Energy Institute Hrvoje Požar 



 

 
 

 

Document title REPORT on AHEF TASK AM.54-55-56  “Energy efficient technologies in a) 

Energy and manufacturing industry, b) Buildings; new technologies in 

renewable energy resources”, Yerevan, Armenia 

Document status Draft Final 

 

 

 

 Name Date 

Prepared by A. Zsebik, I. Boylan, A. Korakan, X. 

Dubission, L. Good 

24.04.2014 

Checked by L.Good June 11, 2014 

Approved by   

 

 

  

 

 

 

 

 

 

 

 

 

 

This publication has been produced with the assistance of the European Union. The contents of this 

publication are the sole responsibility of the authors and can in no way be taken to reflect the views of the 

European Union. 



 

 
 

 

Table of Contents 

Abbreviations ..................................................................................................................................... 1 

Executive Summary ............................................................................................................................ 2 

1.  Methodology ................................................................................................................................. 1 

2.  Benefits ......................................................................................................................................... 3 

AM-54 - Benefits of Industrial EE Lectures ..................................................................................... 3 

AM-55 - Benefits of EE in Buildings Lectures .................................................................................. 4 

AM-56 - Benefits of RES Lectures ................................................................................................... 4 

AM-54-55-56 - Benefits of Energy Policy Lectures .......................................................................... 6 

AM-54-55-56 - Benefits of Energy Economics Lectures .................................................................. 7 

Buildings in general ....................................................................................................................... 7 

Conclusions ................................................................................................................................... 8 

 

All training materials and related documents appear on the INOGATE web-site: 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid

=72&cid=277&Itemid=75&lang=en 

 Deliverables 

 5 curriculum recommendations 

 4 lectures on energy efficiency in industry 

 4 lectures on energy efficiency in buildings 

 4 lectures on renewable energy sources 

 1 lecture on European energy policy 

 1 lecture  on energy economics 

 Additional material 

 1 case study with spreadsheet tool on energy efficiency in buildings 

 4 analyses of case studies (spreadsheet tools) on energy economics 

 Letters of commitment to use ITS deliverables 

 SEUA 

 YSUAC 

 

 

 

  

 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en
http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en


 

 
 

 

Abbreviations 

  

  

AHEF Ad Hoc Expert Facility 

AM Armenia 

BREF Best Available Technology Reference 

EE Energy efficiency 

EU European Union  

ITS INOGATE Technical Secretariat 

LCC Life cycle cost 

PC                    Partner Country 

RES Renewable energy sources 

SE Sustainable energy 

SEUA State Engineering University of Armenia 

TA Technical assistance  

YSUAC Yerevan State University of Architecture and Construction 



 

 
 

Executive Summary 

This report assesses a triple ITS AHEF task (AM-54, AM-55, AM-56) to teach new skills in 

sustainable energy (SE) to students and professors of three faculties in two different Armenian 

technical universities.  The INOGATE expert team made two missions to Armenia:  fact finding in 

2013 and delivery of ITS recommendations and lectures in 2014. 

The beneficiaries were the State Engineering University of Armenia (SEUA) and two departments 

of the Yerevan State University of Architecture and Construction (YSUAC). ITS used economy of 

scale by combining three requests for technical assistance (TA). This achieved the task objectives 

more efficiently. Specifically, IT’S a) helped students and professors of two Armenian technical 

universities obtain new skills in sustainable energy (SE) through new lectures, and b) facilitated 

improvement of the SE curricula. 

Within this triple task the ITS experts developed a total of 14 pilot lectures in 5 topics:  four on 

industrial energy efficiency, four on energy efficiency in buildings, four on renewable energy 

resources, one on energy policy, and one on energy economics. Primarily, ITS developed four 

specific lectures for each faculty and two common lectures on EU policy and economics to all 

three faculties.  Finally, the experts developed short curriculum recommendations for each topic. 

The following tangible results were achieved for each beneficiary of this assignment: 

 Awareness of 19-22 professors and future professionals increased; 

 14 pilot lectures developed; 

 Recommendations for improvement of three current curricula submitted to the Boards of 

two universities for adoption. 

Adoption of the ITS recommendations in the universities’ teaching programmes will provide the 

sustainability of this TA. In the future, ITS will follow up with the universities and continue to 

monitor the number of students actually trained, based on ITS recommendations. 
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1.  Methodology 

The overall objective of this ITS AHEF task is to teach new skills in sustainable energy (SE) to 

students and professors of two Armenian technical universities.  The universities are the State 

Engineering University of Armenia (SEUA) and Yerevan State University of Architecture and 

Construction (YSUAC). 

Listed by beneficiary, these are the specific objectives of this TA. 

AM-54 (SEUA)  To prepare a set of lectures on energy efficiency technologies in the 

energy and industrial sector 

AM-55 (YSUAC)  To deliver a series of lectures on energy efficiency technologies in the 

design, construction and operation of buildings 

AM-56 (YSUAC)  To deliver a series of lectures on new technologies in the development 

and use of renewable energy sources 

In June, 2013, the team of experts visited the universities in Yerevan to assess their training needs.  

The experts and their topics were the following. 

Ian Boylan   - Industrial energy efficiency 

Albin Zsebik  - Energy efficiency in buildings 

Xavier Dubuisson - Renewable energy resources (RES) 

Ian Boylan   - Sustainable energy policy 

Ali Korakan   - Energy economics 

The purpose of the first mission was to find out what the universities needed most that ITS could 

provide.  Which areas in each topic were weakest?  In the experience of the local professors, what 

lectures from the EU experience would best fit the Armenian situation?  

ITS took the curricula that existed during the first mission to be the baseline for this technical 

assistance. In order to identify training needs, the ITS experts conducted a number of interviews 

with the relevant professors. The professors stated their preferences and presented the current 

curricula to be improved. ITS experts presented EU experience, identified key gaps in the current 

curricula and agreed on areas to be covered in ITS recommendations. The results were 

agreements to produce the following 14 lectures, which the experts prepared: 

Industrial energy efficiency (AM-54, SEUA) 

 Initial Data Analysis & Technical Analysis of Sample Areas 

 Assessment of Energy Savings Potential 

 Tools, Metering and Data Gathering Techniques & Implementation of energy Project 
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 Verification and Management on On-Going Performance 

Energy efficiency in buildings (AM-55, YSUAC) 

 Nearly  Zero-Energy  Buildings 

 Airtightness and Blower Door Pressure Test 

 Smart/Intelligent Buildings 

 Green Roofs 

Renewable energy resources (AM-56, YSUAC) 

 Solar Photovoltaic Energy Applications in Buildings (Part 1) 

 Solar Photovoltaic Energy Applications in Buildings (Part 2) 

 Active Solar Thermal Energy Applications in Buildings (Part 1) 

 Active Solar Thermal Energy Applications in Buildings (Part 2) 

Sustainable energy policy (AM-54-55-56, both universities) 

 European Energy Policy 

Energy economics (AM-54-55-56, both universities) 

 Economic Analysis for Sustainable Energy 

Upon completion, the experts sent the 14 lectures and curriculum recommendations to the 

beneficiaries.  Taking into account that the beneficiaries did not provide feedback prior to the 2nd 

mission, additional consultations with professors were scheduled before the official presentation 

of the results.  

The purpose of the 2nd mission was to present the results.  The experts first conducted private 

consultations with the professors and their PhD students about the material and 

recommendations.  Then the experts presented one pilot lecture in each of the 5 topics to live 

audiences of undergraduates, graduate students and professors.  Each expert devoted two days to 

his beneficiary on the second visit.  In order to accommodate the schedules of the universities and 

to spread out the work of two translators, the second visit took place over the course of one week.  

The experts worked in 2-day shifts until all tasks were delivered. 
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2.  Benefits 

The official presentation of the developed materials revealed that the beneficiaries gained a 

number of benefits from participating in this INOGATE task, called “Improving university curricula 

in the areas of a) energy efficiency in the sectors of energy, industry and buildings, and b) 

renewable energy sources” (AM-54, AM-55 and AM-56). 

AM-54 - Benefits of Industrial EE Lectures 

The series of industrial energy efficiency lectures was based on an actual case study in a dairy 

processing plant.  The lectures and their extensive discussions provided the following benefits, 

present and future, to SEUA: 

 Correct approach - A very good appreciation of a more analytical approach to energy 

management, coupled with a structural approach - These approaches will lead to more 

cost effective energy improvement actions being selected over typical capital intensive 

approaches. 

 Transfer of EU knowledge – ITS pointed SEUA a direct link to the EU range of Best 

Available Technology Reference (BREF) guides and material.  These show the best 

available technologies in industries, some new to the beneficiary.  ITS transferred 

knowledge on industrial EE during consultations in the two missions, in the lectures, and 

in the reference to available technology guides.  These enable the beneficiary to use this 

approach to assess industries in Armenia for potential opportunities for improvement, 

both low cost and capital intensive. 

 Prioritisation of opportunities - The knowledge and information allow SEUA personnel to 

put reasonable energy figures to potential energy savings opportunities.  This, in 

conjunction with skills gained from the financial analysis lecture, allows project 

developers to prioritise opportunities better or to make better cases for available funding 

for implementation of energy projects. 

 Undergraduate students - Use of this approach will put undergraduates in a better 

position to apply their acquired knowledge effectively in industry later. 

 Graduate students - Incorporation of some of the approaches into master’s research 

programs allows SEUA to gain a fuller appreciation of the real challenges facing Armenian 

industry and energy suppliers in their efforts to make real energy efficiency 

improvements. 

 Universities as advisors - New knowledge about industrial EE puts the SEUA in a unique 

position to be able to give real independent advice to the Armenian ministries.  Advice 
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based on solid data will show how energy efficiency improvements in industry and 

beyond can be achieved. 

AM-55 - Benefits of EE in Buildings Lectures 

The ITS expert in AM-55 focused on introducing a) the EU targets for energy performance of 

buildings, and b) building certification.  The beneficiary and the expert agreed that this was the 

best approach to complement effectively the content of the existing curriculum and the expertise 

available among lecturing staff at YSUAC. 

The ITS expert on EE in buildings was the initiator and one of the project managers of the 

SOLANOVA-EU 5 framework project (a 2005 pilot project to renovate a 42-apartment building, 

reducing energy consumption by more than 75%.)  The expert prepared and presented a case 

study of a low energy building to YSUAC as additional documentation. The case study appears 

with the other training materials on the website: 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid

=72&cid=277&Itemid=75&lang=en 

Benefits to the YSUAC staff and students from the ITS lectures, case study and presentation were 

the practical examples and ideas for further academic and research activity.  The ITS intervention 

helped to improve staff and students capacity on the following subtopics: 

 The 2010/31/EU DIRECTIVE on the energy performance of buildings 

 The concept of low energy buildings and their components 

 Airtightness requirements of buildings 

 Airtightness strategy and sealing methods 

 Pressure test method 

 Definition and services for smart buildings 

 Key infrastructure for smart buildings 

 A base algorithm of temperature control in smart buildings 

 Environmental, financial benefits and disadvantages, type, components and 

implementation, and design considerations of green roofs 

AM-56 - Benefits of RES Lectures 

The first mission to Yerevan to assess training needs produced an agreement between the RES 

expert and the beneficiary, intended to achieve the following benefits in the area of RES: 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en
http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en
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 Focus - The focus of the lectures are to be on the application of renewable energy in 

buildings, in particular on 1) solar thermal energy systems, and 2) solar photovoltaic 

systems. 

 Practicality - In order to complement and maximise added value to the current 

theoretical knowledge provided to the students, the lecture content will emphasize the 

practical aspects of RES project engineering and project management. 

 Design, installation and commissioning - The lecture material is to provide SEUA students 

with practical know-how and tools that will enable them a) to conduct confidently and 

competently the design process, b) to oversee installation, and c) to oversee 

commissioning of equipment.  Practical know-how will help students be more job-ready 

in the disciplines covered by the expert assistance. 

 Fundamentals - The material teaches the science and fundamental principles associated 

with the solar technologies, thus supporting students in calculating the energy flows in 

such systems.  It helps develop the ability to engineer accurately solar systems in line 

with projects’ actual energy demand. 

 EU standards - The lectures contain a review of EU standards and state-of-the-art 

technologies in the European market to assist YSUAC professors, researchers and 

students to develop quality solutions, appropriate for Armenia. 

 Ease of comprehension – The four lectures were created as a set of powerpoint slides.  

Content is highly visual, illustrated with graphics, enabling a rapid integration of the 

concept and technological aspects and appealing to the inquisitive minds of university 

students.  The visuals are supported by complementary text, inserted as speakers’ notes 

below each slide.  They provide a good basis for lecturers to create their own narrative 

for delivery.  Hand-outs can act as a syllabus for students. 

 Practical exercises - Several practical exercises supporting ‘learning by doing’ in the 

framework of tutorials or self-study work were suggested in some of the slides’ notes. 

These exercises will draw on the students’ knowledge acquired in other relevant subjects 

in their existing curriculum. 

 References - Each lecture gives a set of recommended references at the end, including 

books, manuals, websites, webinars, articles, etc.  These references will support further 

research by students to deepen the knowledge acquired from the lectures. 

The piloting of the lectures during the second mission by the expert to Yerevan was an 

opportunity to provide YSUAC lecturers and students with exposure to the material.  The 
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feedback was very positive, and the professors showed a strong commitment to utilise the 

material and integrate it into their curriculum.  See “Letters from Beneficiaries” on the website: 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid

=72&cid=277&Itemid=75&lang=en 

AM-54-55-56 - Benefits of Energy Policy Lectures 

The lecture on SE policy, presented to both YSUAC and SEUA, gave a very good understanding of 

the current status of European Energy Policy.  The understanding was reinforced by discussions 

following the lecture as well as discussions during the first mission.  Several points stand out: 

 Policy evolution - More important than just understanding current policy was learning 

the reasons for energy policy evolution. The ITS lecture showed how EU policy has 

evolved over time, recognizing the requirement for occasional review of effectiveness 

and adaptation after identifying shortfalls. 

 Importance of policy - The Armenian beneficiaries learned the importance to policy 

makers of reasonably detailed breakdown of information related to energy end use.  This 

allows them to tailor national policy to the end requirements with a clearer 

understanding of where improvement in energy use is likely to be achieved and 

optimised.  Thus, the universities can utilise their existing programs of study to develop a 

more detailed and analytical understanding of energy end use in Armenia across all 

sectors.  They may analyse the potential impacts of different energy policy initiatives as 

Masters Programs typically involve considerable research by participants.  Such 

information would be extremely useful to policy makers. 

 Action plans - Now the universities recognise the requirement for an action plan to 

deliver in practice the SE energy policy decisions that have been taken.  The universities 

are now aware of the national energy efficiency action plans and national renewable 

energy efficiency action plans required of all members of the European community.  

These plans are publically available, so Armenia may access this documentation and 

analyse the benefits delivered in practice after implementation. 

 Added relevance - Through research the beneficiaries can assess which forms of energy 

policy initiatives are likely to deliver (or under-deliver) benefits.  This gives added 

relevance to the universities in a national context.  It will benefit both the institutions and 

Armenian energy policy. 

 Funding opportunities - Research and input to policy making may generate funding for 

the universities. 

http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en
http://www.inogate.org/index.php?option=com_inogate&view=activity&layout=documents&pid=72&cid=277&Itemid=75&lang=en
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 Students – Students will begin their careers with a fuller understanding of the European 

energy policy and the mechanisms by which effective use of energy policy initiatives can 

deliver desired outcomes.  This will gradually lead to raising the standard of future energy 

initiatives in Armenia. 

AM-54-55-56 - Benefits of Energy Economics Lectures 

One of the main barriers in developing and implementing energy efficiency (EE) and renewable 

energy (RE) projects is financing. Engineers and architects need to learn and speak the financial 

language in order to be able to communicate with decision makers and financiers. 

Life cycle cost analysis is a universally accepted method for calculating feasibility and developing 

bankable projects.   

The lecture developed by the ITS expert for energy economics is intended to deliver a practical 

method for engineers and architects to develop bankable SE projects.  Accompanying case 

studies enhance students’ understanding. This lecture, which bridges one gap between the 

university and industry, covers the following subjects: 

 Basics of Life Cycle Cost (LCC) feasibility analysis  

 Structured methodology  for performing LCC analysis to develop bankable energy 

efficiency and renewable energy projects  

 Data collection and reality checks necessary for inputing to LCC analysis 

 Techniques for writing reports to convince investors of feasible projects 

 Case studies of economic analysis for energy efficiency/renewable energy projects. 

Buildings in general 

During the first mission YSUAC, the AM-56 beneficiary requested that ITS dedicate all of the RES 

lectures to buildings.  These were in addition to the four other lectures already dedicated to 

buildings.  There is great interest in the buildings sector, and ITS is providing this TA in Armenia 

and other partner countries.  Eight of the 14 lectures for this task apply directly to buildings, and 

two more (policy and economics) apply indirectly.  Such in-depth university training for SE in 

buildings is somewhat unique, not done before by ITS or SEMISE, and possibly not done by other 

INOGATE projects, either. 

Recently the dean of an architectural university in a neighboring PC stated publicly, “We must 

train architecture students because they will use what they learned in their future careers.  

Training older architects does not have the same effect.”  Tangible results will begin to appear 
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after students graduate and apply the knowledge they learned. This is a long term INOGATE 

investment in sustainable energy for buildings in Eastern Partnership countries. 

Conclusions 

The original university curricula, developed over a generation ago, did not focus enough on SE, 

because SE principals were not very important then. As a result, engineers of that time did not 

care about wasting energy. They used inefficient technologies, and the whole economy was 

energy intensive. Now, as a result of this task, the engineering curricula have changed and 

become "SE oriented." Using this approach, universities can train engineers in a more sustainable 

way of thinking. 

Projects developed by today's students and future engineers will be subject to the SE principals 

and will be SE oriented. This process, inexorably, will create demand for policy makers to improve 

the SE business environment and SE policy. At the same time, universities also train future 

executives, managers, decision makers and policy makers. With a sustainable way of thinking, 

these are exactly the people who will bear new ideas and direct society to improve the SE 

business environment. 

The coming academic years will show how useful and helpful the new curricula are for future 

engineers. A positive teaching experience might motivate other universities to apply to the 

Ministry of Education and Science to include ITS lectures in their curricula, too. 

 


