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INTRODUCTION
Pursuant to the “National Programme on Energy Efficiency and Renewable Energy” (2007) and
the “RA Government Action Plan for the Implementation of the RA National Programme on
Energy Efficiency and Renewable Energy” (2010) some 40% of the potential for energy
efficiency is within the residential and public buildings.
The greatest potential for energy efficiency in buildings is to reduce the demand for energy for
heating, which can be carried out through strengthening of the thermal protection of buildings
without reducing the comfort level.
The objective of “Improving Energy Efficiency in Buildings” UNDP-GEF full-sized project
(hereafter: “the Project”) is to reverse the existing trends and reduce consumption of electrical
and thermal energy and associated GHG emissions in new and reconstructed, primarily
residential buildings in Armenia. This is expected to be carried out by supporting the
establishment of an able regulatory environment and building professional skills and capacities,
to introduce the design principles based on the energy efficiency in buildings in Armenia's
construction sector, from the building design stage to construction and operation.
The Project was launched in July 2010. The Project underwent its due Mid-term Evaluation by
the selected international expert and was overall rated as “satisfactory”. From November 2012
to November 2013, the Project activities were performed in accordance with its work-plan as
approved by its Steering Committee. The present report reflects the following main
achievements:
 Drafts of the respective laws aiming at legal and institutional reforms needed for
strengthening and promotion of energy efficiency in the urban development sector and
were granted general approval by the RA Ministry of Urban Development and the RA
Ministry of Energy and Natural Resources;
 The Project’s experts took part in development of energy efficiency section of the RA law
“On Urban Development of the Smaller Center of Yerevan City”;
 National standard “Energy efficiency. Building energy passport. Main provisions. Typical
forms” was developed and registered by the National Institute of Standards of Armenia;
 A handbook “On technical solutions for thermal insulation of envelopes of residential,
public and industrial buildings during design, construction and reconstruction phases for all
climatic zones of the Republic of Armenia” was developed and officially approved by the RA
Minister of Urban Development;
 In the frames of the Project, the first in Armenia laboratory on thermal physics of
construction materials was established;
 In the Yerevan State University of Architecture and Construction, “Energy Efficiency
Laboratory” was established and equipped both with necessary devices and educational
materials;
 Testing and certification of seven locally produced and imported thermal insulation
materials was performed, technical specifications were developed, database of thermal
insulation materials was developed and published;
Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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 Energy efficient demonstration residential building in Goris town was commissioned, energy
performance of the building was monitored and the received data analyzed;
 Estimation-based and instrumental energy audit was performed for an array of selected
residential buildings and their energy passports were compiled;
 For the first time in Armenia, thermal modernization of an operating nine-storey residential
building was designed and implemented (in Avan district of Yerevan city);
 Support was provided for the design and construction of a LEED certified school in Armenia;
 Consultations were provided to “Al Hamra Real Estate Armenia” LLC on improving energy
performance of “Cascade Hills” residential complex currently under construction in Yerevan
city;
 The Project expanded its partner network and strengthened its relations with regional and
local projects relevant to building energy efficiency issues;
 To ensure proper awareness raising and dissemination of the ideas of energy efficiency in
buildings, a documentary and a series of social ads were shot and broadcasted. Information
materials were printed and distributed, and several articles were published in printed
media. Project activities were properly presented during the local, regional and
international events.
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1. Legal and institutional improvements for mainstreaming energy efficiency in
urban development sector
Measures aimed at legal, normative-technical and institutional reforms in buildings energy
efficiency sector are important to ensure sustainability of project results. In the reporting
period, relevant activities were focused mainly on
• elaboration of amendments into legal acts,
• elaboration and approval of technical regulation,
• harmonization of energy efficiency EU directive and standards,
• elaboration and approval of advisory handbook,
• introduction of voluntary rating system for buildings.
1.1 Draft RA Law “On making an amendment and an addition into the RA law “On energy
efficiency and renewable energy”
Main targets and measures of energy saving are fixed and barriers for implementation of
energy efficiency measures are identified by the National Energy Efficiency Action Plan (NEEAP,
adopted by the protocol decision N43 of the Government of the RA on November 4, 2010). For
achieving the above-mentioned goals it is important to set up energy saving and energy
efficiency requirements in high energy intensity sectors of the Republic of Armenia. These
requirements can be set up through amendments into the RA law “On energy efficiency and
renewable energy”. First part of the Article 5 of the law states that state policy in energy
efficiency and renewable energy is based on voluntarism of the involved parties within the
framework. The mentioned voluntarism does not allow setting up mandatory requirements for
high energy intensity sectors, which is creating barriers for fulfillment of the NEEAP.
The Project has recommended to add “except cases defined by the law” for the voluntarism
principle into the first part of the article 5 of the above-mentioned law through submittal an
official letter sent to the Ministry of Energy and Natural Resources dated July 1, 2013. The
MENR, in its turn, has informed the Project that the draft law is acceptable. In the meanwhile it
was informed that the ministry conducts negotiations with the Union of Manufacturers and
Businessmen of Armenia for introducing energy saving measures in different sectors of the
industry. As a result of the mentioned negotiations an entire legislative package will be
developed and circulated in which the submitted recommendations will be included.
1.2 Draft RA Law “On making an addition into the RA law “On urban development”
In section 4 of the National Energy Efficiency Action Plan it is set up that the improvement of
energy saving of buildings and construction needs an attention to the EU directives, barriers of
the urban development sector are the absence of energy saving construction requirements
defining legislation (laws, standards, norms) and mechanisms promoting their enforcement.
The main target for development of measures in the urban development sector is formulated in
the following form: review the current legislation and secondary legislation (standards, norms)
to reflect the necessary measures for improving energy saving of buildings.
For achieving the above-mentioned objectives it is important to set up mandatory
requirements for energy saving, energy efficiency and renewable energy use in the urban
development sector. These types of requirements can be set up by making an addition into the
law “On urban development” based on the draft law on making an amendment and addition
into the RA law “On energy efficiency and renewable energy”.

Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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The Project has recommended to set up energy saving and energy efficiency mandatory
requirements into the law on urban development through submittal an official letter sent to
the Ministry of Urban Development dated July 13, 2013.
The Ministry of Urban Development has included the draft law prepared by the Project into the
legal package directed towards making amendments and additions into related laws derived
from the adoption of a newly-drafted law “On developing the smaller center of Yerevan”.
However, it may be submitted separately, depending on the process of the expected
amendment to the RA law “On energy efficiency and renewable energy”.
1.3 On initiatives of the Ministry of Urban Development
The Project has collaborated with the Ministry of Urban Development, particularly by
participating in discussions of the draft law “On developing the smaller center of Yerevan”.
Article 28 of the draft law envisions setting up energy saving and energy efficiency mandatory
requirements in the specialized regulated zone.
The Ministry of Urban Development has purposed including the elaboration and submittal of
draft government decision “On application of measures directed towards increasing of energy
saving and energy efficiency in objects constructed by the state means”.
Implementation of the above-mentioned initiatives is important from the points of view of
Project experience exchange and Project result sustainability.
1.4 Works in direction of development and approval of technical regulation on safety of
buildings, constructions, materials, and pre-fabricates
In the reporting period the above-mentioned technical regulation has passed state legal audit.
The draft technical regulation was submitted to the RA Government by the RA Ministry of
Urban Development for approval according to the defined procedure. However, discussion of
the issue was declined by the 16.04.2013 session of the ministerial committee of the RA
Government on regional development and nature protection. It was clarified that the draft
refers to an array of issues that required additional discussion. Re-submission of the draft to the
RA Government is envisaged in 2014.
1.5 Works implemented towards development of draft national standard AST 362-2013
“Energy efficiency. Building energy passport. Main provisions. Typical forms”
The standard drafted by the Project regulates main provisions of building’s energy
passportization, defines the form of the energy passport for residential and public buildings,
recommends unitary identical solution for the energy passport form and content. The energy
passport gives an opportunity to have objective information about the level and efficiency of
usage of fuel and energy resources of buildings. It contains all necessary parameters assessing
the energy efficiency of the building. A guide for completing the energy passport is also
included in the standard.
On September 26, 2013 the above-mentioned draft standard was submitted to the National
Institute of Standards (SARM) for audit and registration, considered by its “Energy sector”
technical commission and approved on November 12, 2013 (registration ID: AST 362-2013),
provided that the required amendments are incorporated into the final version.
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1.6 Works implemented towards development and approval of advisory handbook of
technical solutions for thermal insulation of envelopes of residential, public and
industrial buildings
Taking into account the international best practice an advisory handbook of technical solutions
for thermal insulation of envelopes of residential, public and industrial buildings was developed
with the framework of the Project. The handbook is foreseen for designers and builders of
energy efficient buildings and structures. It will be useful for developers, students, scientific
workers and other specialists of the sector as well.
The handbook includes principal schematic solutions of joints for thermal insulation of
envelopes of buildings, minimal thicknesses of thermal insulation layer for settlements of
Armenia, climatic and seismic maps of Armenia, as well as other additional informational
materials.
The application of developed handbook will be in line with the main targets and measures
phased by the NEEAP.
The handbook was submitted to 9 professional organizations for opinion. The received opinions
were taken into account in the final version of the handbook and the later was discussed at the
permanent functioning inter-agency working group and structural units within the Ministry of
Urban Development.
The Handbook was adopted by the order of the Minister of Urban Development N343 from
November 6th, 2013 and recommended for use in design and construction works.
1.7 Works implemented towards harmonization of EU building energy performance and
supporting six standards
Harmonization and enforcement of EU/2010/31 building energy performance directive and its
supporting standards is important from the point of view of strengthening legal basis for
improvement of energy efficiency of existing and newly constructed buildings. For that
purpose the MENR has initiated the harmonization process of the relevant directives and
standards in cooperation with the Project. The contractor organization has submitted the draft
standards which are being reviewed by the Project.
1.8 Works implemented towards introduction of voluntary rating system for buildings
During 2012 several meetings were held with representatives of real estate as well as other
stakeholders to identify areas of common interest in elaboration and introduction of buildings’
voluntary rating system. As a result of the meetings “Armenian association of developers” NGO
was identified as a cooperating partner who deals with two main tasks: makes buildings’ rating
and “curing” works for problematic buildings. The main goal of cooperation is development and
introduction of buildings voluntary rating system in the Republic of Armenia for acceptance of
justified decisions in the real estate market by investors and buyers which will promote
construction of buildings with high qualities including energy efficiency. A statement of intent
between UNDP and the above-mentioned NGO has been drafted which defines responsibilities
of the parties. Currently standard for buildings’ rating is being drafted.
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2. Support to development of quality assurance and quality control systems in construction
insulation materials’ production facilities, testing laboratories and certification bodies
2.1 Laboratory testing and certification of construction insulation materials
A number of processes, including certification of insulation materials heavily used in Armenia,
were initiated by the Project to promote voluntary material testing and certification, to
facilitate competition among local producers of construction insulation materials, to support
the practice of applying reliable, certified and tested insulation materials by both developers
and their clients.
With this purpose, seven types of most heavily used insulation materials were selected and
their samples were tested in the respective laboratory of Research Institute of Building Physics
(NIISF) of Russian Academy of Architecture and Building Sciences (RAABS).
The sent selected and tested materials include:
1. Produced of local raw materials:
o swelled perlite sand (for production of matts, slabs and segments, “Ecoperlite” LLC),
o rock wool (for pre-fabricate production including slim and extra-slim matts, wool, cords,
slabs of basalt fiber, “Arjermek” LLC),
o perlite-cement slab (“Vani” LLC),
o perlite-silicate slab (“Ecoperlite” LLC).
2. Produced of imported raw materials:
o (swelled) foam polystyrene sheets (“Thermoplex” LLC),
o foam polyurethane (“Legion Parisp” LLC),
o foam polystyrol (foam plastic) sheets (“Davit Avetisyan” IE).
“Shincertificate” LLC, in its capacity as
authorized certification body of construction
materials and pre-fabricates, and based on
NIISF RAABS testing results and official
testing conclusions, performed the required
assessment activities and granted the
respective certificated to the following
producers of insulation materials:
o foam perlite sand (GOST 10832-2009)
Pic.1. Certificate granting event
AST-A10. A-0068-2012, expires on
November 13, 2013 (“Ecoperlite” LLC),
o rock wool (GOST 4640-93) AST-A10. A-0062-2012, expires on October 15, 2013
(“Arjermek” LLC),
o perlite-concrete wall stones for space partition (GOST 25820-2000 և GOST 6133-99) ASTA10. A-0067-2012, expires on November 9, 2013 ("Vani" LLC).
Certificate granting event to the aforementioned companies was held in March 2013.
Compliance control is implemented in accordance with the respective agreement.
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As the other four insulation materials and prefabricates lacked either normative documentation
or full compliance with the respective GOSTs,
National Institute of Standards developed and
performed the expertise of technical specifications
(ТУ) by the request of the Project.
Technical specifications are a normative document
of standardization, approved by the producer and
containing acceptance rules of technical requirePic.2. Technical specification granting,
ments (features, norms, safety provisions), quality
“Ecoperlite” LLC
control methods, transportation, maintenance,
producing and packaging requirements for a certain type, kind, brand of a marketable product.
That is, the result of technical specifications development is normative documentation of
standardization setting forth the technical requirements towards the considered produce and
enabling its proper certification.
Thermal physical testing of the insulation
materials were partly performed in the new
laboratory established with the Project’s
assistance.
Based on the performed laboratory testing
(heat transfer coefficient, density, humidity,
mechanical parameters, water content etc.)
and conclusions, the insulation materials producers were granted compliance certificates:
1. Insulation materials produced of local
Pic.3. Technical specification granting event,
raw materials:
October 2, 2013
o Insulating perlite-silicone slabs (SC 91.100.60 Insulating pre-fabricates of foam perlite.
Technical specifications RA TS 28520126.7154-2013), producer: “Ecoperlite” LLC,
2. Insulation materials produced of imported raw materials:
o Polyurethane foam insulation material (SC 71.100.99 Polyurethane foam insulation
material “GREENTEC” Technical specifications RA TS 39060024.7153-2013), producer
“Legion Parisp” LLC,
o Foam polystyrol extruded slabs (SC 91.100.60 Insulating slabs “THERMOPLEX” Technical
specifications RA TS 39272370.7152-2013), producer “Thermoplex” LLC,
o Foam polystyrol insulating slabs (SC 91.12010 Foam polystyrol insulating slabs. Technical
specifications RA TS 45018287.7174-2013), producer “Davit Avetisyan” IE.
Certification of the mentioned four materials based on the respective technical specification
was also performed by the Project’s partner “Shincertificate” LLC with the certificate granting
event held in October 2013. Compliance control is implemented in accordance with the
respective agreement.
2.2 Establishment of thermal physical testing laboratory of construction insulation
materials in Armenia
In the frames of Letter of Intent signed between the Project and “Shincertificate” LLC,
laboratory for testing thermal-physical parameters of construction materials was established in
the company. The Project assisted in procurement of state of art laboratory equipment
including heat transfer coefficient measurement device, computer etc. with the total value of 7
Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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million AMD. The official opening took place on March 29, 2013. The heat transfer coefficient
measurement device (ПИТ 2-1 device uses measurement method in accordance with
GOST 7076–99) is of high precision class, has high pace of operation, and is suitable for
processing testing samples including all the materials available in Armenia. Within the device
selection process, more than 10 types were considered produced in CIS, EU and elsewhere.
“Shincertificate” LLC provided the respective auxiliary means and other devices (according to
the specified full sets), allotted premises, co-financed renovation and furnishing of the
laboratory. Besides, in its capacity as the Project’s partner, the company tested and certified
the seven above mentioned materials and those used in the Project’s pilot buildings.
Operation of the building physics laboratory is expected to support significantly the strengthening of energy efficient construction in Armenia. This laboratory is furnished with the most
contemporary equipment and is able to provide respective services to sector actors from
neighboring countries.
2.3 Development of database of construction insulation materials and pre-fabricates
The most of the construction insulation materials and prefabricates available in the Armenian market are those of
perlite, mineral and basalt fiber, glass fiber, foam
polystyrol and foam polyurethane. Heat reflectors of foam
polyethylene and of thermo-reflex materials envisaged for
radiation heat transfer protection are also presented in
the local market.
However, data of the mentioned materials and prefabricates and of their producers and importers were
never systemized. To ensure more access to this information, “Database of construction insulation materials
Pic.4. The newly opened laboratory
and pre-fabricates” was developed in the frames of the
Project. The database aims to facilitate activities of designers, students, constructors and other
specialists. In general, the database encompasses more than 40 materials, pre-fabricates and
their basic properties.
The catalogue presents companies locally producing construction insulation materials and
importing them to Armenia and blueprint technical features of their goods. The technical data
on the heat insulation materials were collected directly from the listed companies.
Insulation materials listed in the present database are grouped into the following conditional
categories:
•
•
•

Produced in Armenia of local raw materials,
Produced in Armenia of imported raw materials,
Imported to Armenia.

Classification of heat insulation materials is performed in accordance with the following
properties.
Material used as base raw stuff:
• non-organic,
• organic;
If share of non-organic components of heat insulating mixture exceeds 50% by weight,
the resulting material is grouped as non-organic.
10

Structure:
• micro-fiber,
• cell,
• grain;
Form:
• crumbly (perlite, wool etc.),
• smooth (slabs, mats, kraft fiber etc.),
• shaped (cylinder, semi-cylinder, segment etc.),
• cords/harnesses;
Ignitability:
• ignitable,
• hardly ignitable,
• non-ignitable;
Availability of cohesive material:
• cohesive materials available,
• cohesive materials non-available.
Heat insulation materials of raw perlite
Swelled perlite (density: 50 to 150 kg/m3) is produced of raw perlite (density: 1,100 kg/m3)
through heat processing at 850 to 900°C with volume increase of 7 to 15 times.
Heat insulation materials of mineral wool
The group of heat insulation materials of rock wool includes those made of rock microfiber
(basalt, diabasе) and glass microfiber.
Heat insulation materials of this group come in the form of mats, wool and smooth slabs. Their
density depends on material type and falls in the range of 10 to 150 kg/m3. Glass wool and
mineral wool production uses cohesive materials, except assortment of extra-fine basalt
microfiber mats. Heat insulation materials produced of rock wool are known for high heat
insulation performance and for high resistance to chemical substances’ impact.
Heat insulation materials of foam polyurethane, foam plastic and foam polystyrol
Heat insulation materials of foam polyurethane, foam plastic and foam polystyrol are both
produced and imported to Armenia.
Heat insulation materials based on thermal reflection are also imported to Armenia.

Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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3. Demonstration (pilot) projects
The Objective of the Demonstration Projects
In the frames of the project, it is envisaged to demonstrate the energy saving and cost
efficiency potential of integrated building design via its application to selected multi-apartment
buildings.
Improvement of energy efficiency in buildings pursues a number of practical goals: decrease in
operation costs, saving of fuel and energy resources (natural gas and electricity), improvement
of indoor comfort, meeting requirements of environmental protection and soundproofing. The
major criteria for selection of demonstration buildings are as follows:






Project replication rate/potential
Social importance of the multi-apartment building to be constructed
State participation as guarantor and co-financer of the construction
The building’s seismic safety/stability
The building’s occupancy rate.

Subsequently, three projects were selected per the listed criteria:
 New building being constructed in Akhuryan community of Shirak marz (on going)
 New building being constructed in Goris town of Syunik marz (commissioned)
 Energy efficient rehabilitation of A1-451 KP1P/9 type existing multi-apartment building in
Yerevan city (on going)
Besides, Project has provided support to the:
 Re-design and construction of residential complex in Yerevan (on going, no cost extension)
 Design and construction of the School being built according to the LEED green standard,
Yerevan (on going)
In application to the selected buildings, economic and environmental benefits as well as fuel
and energy saving due to energy efficiency improvement measures are demonstrated. Besides,
options of architectural and engineering solutions are highlighted with application of the new
approaches for meeting thermal protection requirements in design and
construction/reconstruction of buildings.
3.1 Multi-apartment Social Building in Goris town
The building is constructed in Goris, Syunik region of the Republic of Armenia in the frames of
“Social housing with availability of supporting conditions Goris-2” project implemented jointly
by the RA Ministry of Labor and Social Affairs, the RA Ministry of Urban Development, Syunik
region administration, Goris town administration and Swiss Development and Cooperation
Agency. The building has 3 floors, 2 entrances and about 950m2 area.
The construction of the building was co-financed by the Swiss Development and Cooperation
Agency and the Republic of Armenia. The energy efficiency measures were financed by the
Project.
The measures improving the energy performance of the building included insulation works of
the building’s external walls, columns, beams and floors, installation of energy efficient doors
and windows. Heat allocators and hot water meters were installed in all apartments to monitor
energy and hot water usage. Energy efficient lighting system was installed in the apartments as
well as the general areas of the building. For the first time in the construction practice of
12

Armenia, window-mounted air inlets were installed in the building to ensure sufficient
ventilation of the apartments, avoid temperature fluctuations, prevent excessive humidity and
ensure overall indoor comfort.
As a result of the energy efficiency measures implemented in the building, a decrease in the
specific consumption of thermal energy necessary for maintaining 20°C temperature (i.e. a
100% comfort level) inside the building will be almost 3-fold and equal to about 68 kWh/m2 per
year, whereas annual GHG emissions will decrease by about 28 tons and will equal around 17
tons per year.
During the 2012-2013 heating season Project experts have carried out building monitoring and
measurement of comfort level. The energy audit was performed, which confirmed the
significant improvement in building energy performance from E class to C class.
The official opening of the residential building constructed in the framework of the “Social
Housing with Availability of Supporting Conditions Goris-2” Project took place on December
18th, 2012 in Goris, Syunik region of Armenia. The keys of the
new apartments were handed over to twenty socially
vulnerable families selected by the special committee as the
beneficiaries of the project.
The incremental cost of energy efficiency measures was
estimated at 8% of the baseline cost of the building
construction. As a result of the implementation of energy
efficient measures the energy costs for the residents will
decrease by more than 60% at the same time ensuring
improved living conditions in the apartments. Decreased energy
costs are especially significant as the housing is provided to
socially vulnerable families who will now be able to redirect
their limited family budgets to address other issues.

Pic.5. Building energy efficiency
certificate

3.2 Residential Building, Akhuryan Community of Shirak Region
The selected building is being constructed in
the Akhurian community, Shirak region, RA under
the State program of housing construction for the
families that lost their housing in the 1988
earthquake, based on the “Mush-2” district “4A”
type buildings design (pic.6).
The description and details of the building
design are described in the 2012 Project Analytical
Report (placed on the Project web site).
Project designer
Address and phone number of designer
Destination of the building, series
Number of floors and sections
Number of apartments
Accommodation on the construction area
Constructive solution

Pic.6. Master plan of buildings in Akhuryan

“Architon” Ltd.
Nalbandyan 25a, 30 appt., Yerevan, 55 24 73
residential, 4a
4 floor, 3 sections
36 apartment
separated
skeleton-type frame building reinforced concrete
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The construction was launched in June 2011, as of
November 2013 the fourth floor is being built (to
be finished by end of this year). The rest of the
works, including thermal insulation of the
building were planned to be done during 2013,
but due to reasons not linked to the Project the
schedule was again shifted to 2014.
3.3 Demo building in Yerevan

Pic.7. State of construction as of October 2013

In 2012 it was decided to implement energy efficient
rehabilitation of an existing replicable building, to
show the energy efficiency potential of the existing
buildings as well as feasibility of measures to be
applied.
In the frames of the Letter of Intent signed between
UNDP and Yerevan Municipality as a demo was
selected one of the A1-451 KP1P/9 series buildings,
since buildings of this type are quite common in
various cities of the country and are still streamed into
construction.
The major criteria for selecting the building were:
•
•
•
•
•
•
•

Pic.8. 3D model of the Demo building
in Avan, Yerevan

The rate of replication of the building in
Armenia
Availability of the proof on technical state of the building
Number of apartments connected to the central heat system
Minimal number of the ventilation pipes on the walls of the building
Building accessibility from all facades, minimum number of gas pipes and cables
Minimal rate of “closed” apartments
Agreement of at least 2/3 of the residents

The demo project is financed by the Project (90%) and co-financed (10%) by Yerevan
Municipality. The implementation of this demo is supported by Administration of Avan
community and “Avan-3” condominium.

Pic.9. The stages of energy efficient rehabilitation of demo building in Avan, Yerevan
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Description of the initial (baseline) option
1. External walls
The external walls are of 300mm-thick carrying panels with no thermal insulation
envisaged.
2. Apartment windows
Of the windows installed, 55% are metal-plastic and the rest – wooden. Open balconies of
the apartments are glazed.
3. The lowest storey floor
No thermal insulation envisaged for the lowest storey floor.
4. The highest storey cover
The highest storey cover’s thermal insulation is of 150mm-thick slack layer.
5. External walls of common corridors and stairwell
No thermal insulation was envisaged for the external walls of common corridors.
In the stairwell as well as in the most of the staircases doors and windows are absent contrary
to the design documentation.
According to the heat transfer resistance estimates based on the measurement results/data,
heat transfer resistance estimates are significantly below the reference values (norms) as set
forth in the Republic of Armenia.
To maintain 20°C indoor temperature (100% comfort level) during the whole heating season,
the energy performance of the building will be about 177 kWh/m2 per year.
Description of the proposed (project) option
1. External walls
The thermal insulation of the external walls is envisaged 60mm-thick extruded foam
polystyrene layer.
The sequence of layers (from external to internal one) in a multi-layer envelope would
appear as follows: waterproof facade plaster, universal base plaster, adhesive layer fixed
with glass mesh, extruded foam polyurethane layer, adhesive layer, plaster base, concrete
slab, internal plaster.
2. Apartment windows
No window replacement is envisaged for the apartments.
3. The lowest storey floor
No thermal insulation envisaged for the lowest storey floor.
Installation of windows in the basement is envisaged.
4. The highest storey cover
No thermal insulation envisaged for the highest storey cover.
5. External walls of common corridors and stairwell
A cover of 60mm-thick extruded foam polystyrene layer is envisaged for the external walls
of common areas
Installation of metal-plastic doors and windows is envisaged in stairwell and staircases.
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During the reporting period, design of the thermal modernization of the selected building was
performed, the respective required materials were procured, and construction company was
selected. The construction is to be completed by December 2013.
The institutional aspect addressed
In January 2013, the Project experts jointly with “Avan-3” condominium representatives,
performed a survey among the residents of buildings #5 and #6 of D.Varuzhan area. The
purpose was to elicit the residents’ perceptions of energy efficiency improving activities and to
improve their awareness of the pilot project to be implemented.
Beforehand, all the residents were provided with the case-specific informational leaflet
prepared ad hoc by the Project’s experts. Some of the residents were proactive in partaking
and supporting the survey.
The findings of the survey may be generalized as follows:
 In each of the two buildings, 28 apartment owners, co-owners or their authorized persons
gave their preliminary consent (about 78% of total number of apartments).
Sample questionnaire and yielded data analysis are summarized in Annex 5.
To make the final selection of the pilot building, a working group was established with support
of Yerevan city Municipality and participation of their staff, Avan district administration staff,
the Project experts and “Avan-3” condominium’s management representatives.
The working group members performed an on-site study of obstacles to the works to be
performed in D.Varuzhan area including immediate discussions with the residents of buildings
#5 and #6. The latter was finally selected due to:
•
•
•
•

denser population,
positioning as viewable from every quarter, therefore, demonstration friendly,
higher fee collection rate (for utilities and the like),
construction friendlier surrounding (fewer auxiliary structures and less otherwise used
land in the building’s immediately adjacent territory).
General meeting of the residents of building #6 of D.Varuzhan area in Avan district was held on
May 31, 2013. The issue of pilot project implementation in the building was discussed. Working
group members took part in the meeting.
As a preliminary, the condominium and the Project representatives visited the apartment
owners and properly informed them on their timely and follow-up responsibilities to be
assumed should the construction commence. Those responsibilities are included into the
protocol of the general meeting.
The general meeting yielded the consent of 34 apartment owners (about 94% of total number
of apartments) for entering the pilot project.
A working meeting with Mr. M.Javadyan, the head of Avan district administration, was held on
June 13, 2013, to clarify organizational linkages for the pilot project commencement among all
its stakeholders and discussion of the issues so far emerged.
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3.4 “Cascade Hills” residential complex in Yerevan city
“Al Hamra Real Estate Armenia” LLC constructs
“Cascade Hills” residential complex in Yerevan
city.
A Letter of Intent was signed between the
mentioned company and UNDP Armenia,
according to which the Project provides
consultancy to the developer to ensure the
highest possible energy performance of the
building. The Project also implements technical
supervision over the insulation activities and
develops energy passports of the buildings (see
Chapter 4).

Pic.10. 3D model of “Cascade Hills”
residential complex

The residential complex is comprised of eight
buildings (six single-section and two doublesection).
Due to the Project’s provided consultancy,
corrections were made to the initial design of
the buildings, in particular, buildings’ envelopes
structure changed substantially. For the walls,
high quality insulation was envisaged (on-site
blown two-component polyurethane), certain
solutions were provided per the covers as well.

Pic.11. Construction of “Cascade Hills”
residential complex

Design description
1. External walls
According to the design the external walls of the buildings are made of two layers of
150mm light blockwork, between which 20-30mm air space is envisaged. External surface of
the wall is coated with 20-30mm-thick felsite (felstone) layer, which is fixed to the wall with
40-50mm-thick reinforced sand mortar layer.
Thermal insulation is not envisaged for columns and beams inbuilt in external walls.
2. Windows and external doors
It is envisaged to install double-glazed aluminum windows and doors with thermal bridges.
3. First storey’s floor
Thermal insulation is not envisaged for first storey’s floor.
4. Upper floor ceiling covering
Thermal insulation of the upper floor ceiling covering is envisaged with 100 mm thick
mineral wool.
The calculations of thermal resistance on the basis of the data from the design have shown that
the heat transfer resistance values of building envelopes are significantly lower than the
requirements of the norms currently in force in the Republic of Armenia.
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In order to maintain 200C temperature throughout the heating season (i.e. a 100% comfort
level) inside the building, specific consumption of thermal energy (energy performance) at the
baseline level is:
• single-section building- about 74kWh/m2year,
• double–section building – about 70kWh/m2year.
Proposed changes
External walls
To replace two–layer 150mm-thick light work blocks with one-layer 200mm reinforced work
blocks. It is envisaged to insulate the whole external perimeter of the building with 40mm-thick
polyurethane foam.
Heat supply
Heat supply to the building is envisaged to implement through individual apartment level
double-circuit (for heating and hot tap water) natural gas fired boilers. According to the design,
heat capacity of one section of a heating radiator is 130 W. Temperature is regulated by a valve
on the supplying inlet of each heating radiator. The pipes are metal-plastic ones. Air removal
from the systems should be done through air removal valve on each radiator. Water is to be
supplied to a boiler through a cold water pipe.
Ventilation
It is envisaged that ventilation in kitchens, bathrooms and toilets of the building will be natural,
with the use of polyethylene pipes (125 mm in diameter) installed in ventilation shafts. A
regulating barscreen is envisaged on ventilation pipes below the ceiling on each floor.
3.5 Support to energy efficient (LEED certification) secondary school construction in
Malatia-Sebastia district of Yerevan city
UNDP cooperates with American Missionary Association of Armenia per incorporation of
energy efficiency component into the construction process of Avedisian middle and high
school. The school building would claim a LEED (Leadership in Energy and Environmental
Design) certificate that includes among its mandatory requirements application of energy
saving and environmentally clean technologies in construction and operation of buildings.
The Project provides technical assistance for implementation of the building’s thermal
insulation. Due to the energy saving measures being applied, the building’s energy
consumption is expected to fall by 30%. Construction of the school is ongoing and completion is
planned in September 2014.

Pic.12. 3D model of the “green” school in Malatia district
of Yerevan city
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Pic.13. Construction of the “green” school in Malatia
district of Yerevan city

3.6 Development of replicable designs of energy efficient individual residential houses in
communities of Armenia and compilation of the respective catalogue
In recent years, mainly private developers construct residential buildings in the Republic of
Armenia and they prefer well-planned apartments of vast areas and in buildings of various
architectural designs. However, issues of thermal protection of buildings, energy efficiency and
energy saving are often neglected on stages of design and construction and manifest
themselves later with high operational costs.
So, to avoid the mentioned adverse outcomes and decrease building heat losses, it is necessary
to develop special solutions for improvement of building envelope. Applied on design and
construction stages, these would contribute to reducing energy consumption for heating and
air conditioning purposes, improve apartment comfort level and reduce GHG emissions.
By order of the Ministry of Urban Development of the RA, three catalogues of replicable
(typical) exemplary designs of individual residential houses were developed and published
recently. At present, these are combined in a united catalogue of 41 residential houses.
In the frames of the Project, five types of replicable (typical) designs of individual energy
efficient residential houses were developed and a catalogue of them was compiled. Two of the
designs are developed with application of selected principles of ‘green’ architecture (with
operating ‘green’ roof) and for other two (three- and four-room residential houses) stage-bystage expansion process was enabled.
The mentioned residential houses were designed in accordance with requirements of building
codes currently in effect in Armenia – with application of modern technologies and materials
and best international experience.
Thermal insulation is envisaged for envelopes (walls, basement cover and the highest storey
cover) of the residential house types included in the catalogue. Required thicknesses of the
insulation materials were estimated and presented in the catalogue as per each of the 36
residential areas of Armenia 1 per the heating season degree-days and the required heat
transfer resistance value.
For thermal insulation of houses, four options are envisaged based on the materials’
affordability, their availability in Armenian market and possibility to combine them: rock wool,
extruded foam polystyrol, foam polyurethane and swelled perlite with bitumen adhesive.
The designs also envisage the following energy efficient installations complying with
contemporary requirements: doors and windows, solar protection devices, heat and hot water
supply and ventilation systems, renewable energy source, in particular, solar water collector
system connected to heating system, energy efficient lighting system etc.
For all the five types of residential houses, thermal technical indicators were estimated, energy
passports compiled and energy efficiency rating performed.
The catalogue was submitted for the official expertise and received positive conclusions. With
comments and recommendations incorporated, the catalogue was submitted to the RA
Ministry of Urban Development for approval and further request of preface by the RA PrimeMinister.
1

In accordance with MSN II-7.01-2011 “Construction Climatology” classification.
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4. Performing energy audit and elaboration of energy passports in multi
apartment buildings
Taking into consideration the importance of energy audit and energy passportization practices
establishment in Armenia, the energy audit of a typical building was piloted and the energy
passport for the audited building was elaborated within the Project.
With the aim of comparing actual and required values of the energy indexes of the buildings,
energy audit was carried out and energy passport was elaborated during the reporting year for
the following buildings:
•
•
•

Demo multi-apartment building in Goris,
Existing, thermal modernizing multi-apartment building (in the process of
reconstruction),
New multi-apartment buildings put into operation and/or in the process of construction
in Yerevan.

4.1 Energy audit of the energy efficient demo building in Goris town
The objective of the study is to perform energy
audit of the building (151a Mashtots Street),
assessment of energy consumption and thermotechnical indicators, comparison of values of the
design and actual indexes, to elaborate energy
passport as well as to submit proposals for energy
efficient management of the building. The
detailed report on this is available on the Project
web site.

Pic.14. Final view of the demo building in Goris

Methodology applied
During the energy audit of the social multi-apartment building in the
town of Goris the following preparatory works have been carried out:
1. The data on fuel/energy consumption was collected via readings
of electricity, gas, hot and cold water meters, and electronic heat
cost allocators that were installed on radiators. (See the photo of
the allocator in pic.15).
2. Monitoring of the indoor air temperatures has been performed
during 15.01.2013 – 01.03.2013 period.
3. 52 data loggers for recording air temperature and relative air
humidity were installed in all the indoor areas of the building
(apartments, staircases, basement) and in the northern and
southern outside parts of the building. (See the photo of the data Pic.15. Electronic heat
cost allocators
loggers in pic.16).
4. The averages for indoor (apartments, common/shared areas, basement) and outdoor air
temperatures were calculated based on the recorded data. Indoor air relative humidity
and dew point temperatures of preselected areas also were recorded,
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Pic.16. External look of temperature and relative air humidity recording devices (Data Logger)

5. The gas and electricity consumption per building and
per apartment as registered.
6. Heat consumption per apartments was analyzed based
on analysis based on allocators’ data.
Data on heat transfer resistance (R-value) of the building
envelope were obtained in several ways:
7. calculation- as per design and actual temperature data
recorded in the result of monitoring (energy passport),
8. measuring U value of the building envelope (TESTO 435
type),
9. retrospective calculation, of consumption of fuel/energy
required for heating of the building (readings of natural
gas meter) and on temperatures measured in various
areas of the building.

Pic.17. Testo 435

Pic.18. Testo 875-2 IR camera

Also visual inspection was performed using Testo 875-2 thermal imager (IR camera).
Temperature data of the building
The averages for indoor (apartments, common/shared areas, basement) and outdoor air
temperatures were calculated based on the recorded data. Indoor air relative humidity and
dew point temperatures of preselected areas also were recorded
See the average data on outdoor and the building’s indoor air temperatures in pic.19.
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Pic.19. Graphical representation of averaged data on indoor air temperatures
in the heated apartments where thermometers were placed
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Energy consumption
The energy performance of the building was calculated for the 812 m2 heated area of the
building, which includes apartments, staircases and areas of general use
5%

6%

Apartment heating

22%

44%

common/shared areas
heating

23%

hot water supply
Food preparation

Pic.20. Building energy consumption by purpose

The analysis of actual energy consumption in the building shows that apartment space heating
prevails in the annual energy balance (44%) followed by the common/shared areas heating
(23%) and hot water supply (22%). Food preparation, lighting and domestic devices sum up to
11%.
Data on all the energy carriers’ consumption (power, hot water, heat) were recorded on
apartment level.
Analysis of the building’s energy indicators
a) Geometrical parameters (surface area, material and thickness of the layer) were measured
for each type of as built part of the envelope. Both design and reference data were used for
calculation and results of the laboratory testing of the samples. As a result, the total adjusted
heat transfer resistance (R-value) of building envelopes was Rtotalbuild.envel= 2.04 (m2·օC/W).
b) The total adjusted heat transfer resistance (R-value) of building envelope was also studied
with TESTO 435 device that measures heat transfer though building envelope. The findings are
presented in the table below:
Table 1. Results of the Testo 435 device measurements
Index
Heat transfer coefficient
Relative air humidity
heat transfer resistance
Outdoor air temperature
Envelope internal surface
average temperature
Air temperature inside the
building

Designation

Unit of
measure

Corridor
wall

Assembly
hall wall

Apartment
wall

U value
rH
R value
Tout

W/m2·°C
%
m2·°C/W
°C

0.92
53
1.09
8.5

0.17
55.6
5.75
7.4

0.92
53
1.08
8.5

Tw

°C

16.1

16.8

16.1

Ti

°C

17.1

17.1

17.1

c) The total adjusted heat transfer resistance (R-value) of building envelope was also checked
by work-back calculation as per data, which were averaged for the building (for one winter
month), on consumption of fuel/energy for heating in the building (readings of natural gas and
electric meters; non-thermal energy consumption was taken into consideration) and on
temperatures measured with portable devices that register temperatures (15.01.201301.03.2013).
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Table 2. Thermo-technical and energy indexes of the building
Index
Heat energy consumed
Average air temperature inside the building
Average outdoor temperature
Number of heating days
Specific degree-day value
Total heat transfer resistance (R-value)

Designation
Q
Tins
Tout
n
D
R

Unit of
measurement
kWh/month
°C
°C
°C
ՕC·day
m2· ОC/W

Value
12 467
19.2
6.1
35
458
2.29

The difference in the total heat transfer resistance values of versions a) and c) amounts to
12.3%, which is regarded as satisfactory considering the category of indicators and devices used
as well as their accuracy and a large number of measurements.
d) Besides the above-mentioned versions the building envelopes were studied with infrared
camera (thermal imager). Visual proof of no thermal bridges and minor thermal losses from
building’s walls (as per types of construction), windows and doors in balconies and staircases
and from ferroconcrete pillars and beams, etc. are clearly visible on the pictures below.

Pic.21. Goris town, St Mashtots 151a, northern side, 15.01.2013.
The image was taken with Testo 875-2 device

The thermal comfort level in the building during heating season was assessed at the level of
95.5% (relation of actual and required indicators of specific heat consumption).
See the comparison of thermal technical and energy main indexes in table 3.

Pic.22. Goris town, St Mashtots 151a, southern side, 15.01.2013.
The image was taken with Testo 875-2 device
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Table 3. Thermal technical and energy main indexes
Index
Reduced thermal resistance of
building envelope
Specific consumption of heat
energy for heating and
ventilation purposes
Consumption of heat energy for
heating and ventilation purposes

Unit of
measure

Required
value

Baseline
value

Revised
design
value

Actual
normalized
value

m2·°C/W

2.72

0.61

2.18

2.04

kWh/m2·year

75

216

78

82

kWh/year

60693

175802

63164

66862

The design value of the specific heat energy performance in the building is 78 kWh/m2·annual.
The monitoring revealed that actual heat energy performance of the building was 82
kWh/m2·year.
Conclusions
1. The energy audit proved that as a result of re-designing of the baseline design version,
the specific estimated performance of the thermal energy for heating and ventilation of
the demonstration building has improved as much as 2.8 times: (0.955 W/(m3·°С)
reduced up to 0.343 W/(m3·°С)). In the result of this it was possible to provide 95.5%
actual thermal comfort level
2. In the result of energy efficient design and construction of the building, the energy
efficiency class of building was improved from:
- “E” to “C” according to the IGCN 24-01-2011 “Thermal protection of buildings”,
- “G” to “C” according to the EN 15217:2012 "Energy performance of buildings - Methods
for expressing energy performance and for energy certification of buildings” standard.

Pic.23. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.24. Energy label according to the AST EN
15217:2012 standard

3. The values of adjusted heat transfer resistance (R-value) of all the elements of the
building envelope met the code requirements.
4. Air inlets installed on bedroom and living room windows, provide comfortable conditions
for ventilation and indoor air relative humidity.
5. Lighting in all the apartments and common/shared areas is fully performed by energy
efficient CFL lamps, as a result of which 7217.7kWh energy is saved annually.
6. The potential for primary energy saving in heating the building (the difference between
the actual normalized values and the required values) amounted to about 60%, or about
24

110 000 kWh/year (for 92% of thermal efficiency for boilers and for 8,000 kcal/nm3
calorific value of natural gas).
7. The design value of energy performance of building (78 kWh/m2 year) increased by 5%
and amounted to about 82kWh/m2 annually.
8. The potential for CO2 emissions reduction compared to baseline design amount to:
- 25 tons annually,
- During the building lifetime (20 years) about 500 tons,
- Till the end of the Project (2015) 75 tons.
9. See the energy passport of the building in annex 2.
10. Exploitation of the rooftop boilers is done by supporting families, which do not have
sufficient knowledge (qualification) for performing similar activity.
11. The use of common use laundry is not regulated.
12. The methodology tested on this building was used during development of the national
standard of building passport format.
4.2 Elaborating energy passports of buildings
In Yerevan a standard length of a heating season is 140 days; outdoor air temperature of the
most cold five-day week is – 19°C. An average outdoor design temperature over the heating
season is +1°C; the number of degree-days is 2 660.
Due to RACN II-7.02-95 “Construction thermophysics of building envelope; design norms” the
required values of the heat transfer resistance of envelope elements in the building in such
climatic zone are presented in table 4.
Table 4. The required values of the heat transfer resistance of building envelope
The required values
Building envelope
(°C · m2 /W)
Walls
2.62
Roofs and coverings that insulate from outdoor air
3.72
Coverings of cold basements and attic floors
3.42
Windows and external doors
0.41

Thermal efficiency for natural gas fired boiler and heat value for gas in the building are
considered 92% and 8,000 kcal/nm3.
Energy efficient rehabilitation demo project in Yerevan
As a pilot was selected one of the A1451 KP1P/9 series type building, since
buildings of this type are quite common
in various cities of the country and are
still streamed into construction.

Pic.25. External look and thermal image
of the demo building in Avan district

The work was done based on the
measurements results of the demo
building and energy audit of the
thermal modernized design.
The approach selected for the assignment is based on revising/modifying
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the existing design in order to meet the requirements of Inter-Governmental Building Code
(IGBC) 24-01-2011 “Thermal protection of buildings” and RA Construction Norms II-7.02-95
“Construction thermophysics of building envelopes; design norms.”
The calculations of thermal resistance on the basis of the data of the measurement have shown
that the heat transfer resistance values of building envelopes are significantly lower than the
requirements of the norms currently in force in the Republic of Armenia.
The comparison of versions of energy indexes is presented in table 5.
Table 5. Building energy indexes
Index
Unit of measure
Design value
Actual value
Proposed value

Specific consumption of heat
energy for heating and
ventilation purposes
kWh/m2·year
162
177
75

Consumption of heat energy for
heating and ventilation
purposes
kWh/year
385770
493717
209542

In the result of building thermal modernization, annual CO2 emissions will decrease by about 63
tons and will equal around 46tons per year.
In the result of energy efficient design and construction of the building, the energy efficiency
class of building was improved from:
“E” to “C” according to the IGCN 24-01-2011 “Thermal protection of buildings”,
“G” to “C” according to the EN 15217:2012 "Energy performance of buildings - Methods for
expressing energy performance and for energy certification of buildings” standard.

Pic.26. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.27. Energy label according to the AST EN
15217:2012 standard

Residential complex '' Cascade Hills'' in Yerevan (in the process of construction)
The assignment was carried out based on the energy audit of the baseline and project options
of the one-section and two-section building designs.
Due to the proposed changed a decrease in the specific consumption of thermal energy
necessary for maintaining 20°C temperature (i.e. a 100% comfort level) inside the building will
be:
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•
•

Single-section building- about 47 kWh/m2year
Double–section building – about 44 kWh/m2year

CO2 emissions will decrease:
• Single-section building- by about 12.8 tons and will equal around 24 tons per year.
• Double–section building – by about 23.4 tons and will equal around 45.1 tons per year.
CO2 annual emissions in the whole complex (8 buildings) will decrease by about 122 tons and
will equal to about 134t/year.
Energy passports and energy efficiency labels were elaborated.
In the result of energy efficient design and construction of the single-section building, the
energy efficiency class of building was improved from:
• “D” to “B” according to the IGBC 24-01-2011 “Thermal protection of buildings”,
• “F” to “D” according to the EN 15217:2012 "Energy performance of buildings - Methods
for expressing energy performance and for energy certification of buildings” standard.

Pic.28. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.29. Energy label according to the AST EN
15217:2012 standard

In the result of energy efficient design and construction of the one-section building, the energy
efficiency class of building was improved from:
13. “C-” to “B+” according to the IGBC 24-01-2011 “Thermal protection of buildings”,
14. “F” to “D” according to the EN 15217:2012 "Energy performance of buildings - Methods
for expressing energy performance and for energy certification of buildings” standard.
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Pic.30. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.31. Energy label according to the AST EN
15217:2012 standard

The newly built multi-apartment buildings in Yerevan
With the aim of detailed study of the thermal technical indexes of newly constructed multiapartment buildings, in the frameworks of the Project 35 newly constructed multi-apartment
buildings were studied, from which design indexes of heat transfer resistance of building
envelope of 8 buildings are consistent with, or are close to the requirements of construction
norms RACN II-7.02-95 "Construction thermal physics of building envelope ''. In the result of
negotiations with owners and constructors of the mentioned buildings, it was decided to fill in
energy and technical passports and to elaborate energy efficiency labels for 3 buildings (41 Hr.
Qochar st., 35 Keri st. and 1/6 Arabkir 27 st.).
General information about the buildings is brought in table 6.
Table 6. Required resistance of building envelopes
Number of
Address
Volume, m3
floors
41 Hr. Qochar st.
13
21 249
35 Keri st.
18
79 621
1/6 Arabkir 27 st.
14
25 570

Height, m
45.15
61.2
47.5

Total area, m2
6 118
23 418
7536

Multi-apartment building, address: Hr. Qochar st. 41 ("Sharoyan- Saryan" LLC)
Building envelope description
1. External walls
According to the design external walls of the building consist of two layers of 200 mm concrete
blocks (400 mm). The walls were coated with 40mm thick tufa blocks from the external side.
And on the internal side of the wall 70 mm thermal insulation layer was performed, on its 20
mm plaster layer.
2. Windows and external doors (entrance and balcony)
The building is equipped with double glazed 4-chamber plastic windows and doors with metalplastic frames with 60mm thickness, the thermal resistance of 0.48 m2·°C/W:
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3. The first storey’s floor
Thermal insulation is not envisaged for the first storey’s floor
4. Upper floor ceiling covering
On the 150 mm thick reinforced concrete monolithic slab, a vapor sealing layer was performed,
also 30 mm thick expanded polystyrene layer and 150 mm thick clinker layer, which is covered
with 50mm thick sand-mortar smoothing layer and on it thermal insulation layer is performed.
Heat supply
Heat supply to the building is implemented through individual apartment level double-circuit
natural gas fired boilers (in some apartments through electrical energy), cooling is implemented
through air-conditioning individual devices (for each apartment).
Heat supply is not envisaged for staircases.
Ventilation
It is envisaged that ventilation in kitchens, bathrooms and toilets of the building will be natural,
with the use of polyethylene pipes (100 mm in diameter) installed in ventilation shafts. A
regulating barscreen is envisaged on ventilation pipes below the ceiling on each floor.
Mechanical ventilation system is not envisaged.
Energy and technical passports and energy efficiency labels were elaborated for the building.

Pic.32. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.33. Energy label according to the AST EN 15217:2012
standard

Multy-apartment building in 35 Keri st. (“Avnik” Ltd.)
Building envelope description
1. External walls
According to the design, external walls of the building are applied with air space. The main part
of external walls is made of 300mm-thick concrete and 200mm-thick blockwork with vapour
sealing. External walls are insulated from the inside with 60 mm thick expanded perlite and
coated with 20mm plaster or expanded perlite powder and plaster mixture.
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Thermal insulation is not envisaged for columns and beams inbuilt in external walls.
2. Windows and external doors
The building is equipped with double glazed 4-chamber plastic
windows and doors with metal-plastic frames with 60mm
thickness, the thermal resistance of 0.48 m2·°C/W:
3. The first storey’s floor
Thermal insulation is not envisaged for first storey’s floor.
4. Upper floor ceiling covering
20 mm thick sand mortar layer is applied on 220 mm thick
reinforced concrete slabs of upper floor, which is insulated with
vapor sealing layer and 400mm-thick clinker layer, which is coated
with 60mm-thick smoothing sand mortar and vapor sealing layers.

Pic.34. Multi-apartment
building in 35 Keri st.

Heat supply
Heat supply to the building is implemented through individual apartment level double-circuit
natural gas fired boilers (in some apartments through electrical energy), cooling is implemented
through air-conditioning individual devices (for each apartment).
Heat supply is not envisaged for staircases.
Ventilation
It is envisaged that ventilation in kitchens, bathrooms and toilets of the building will be natural,
with the use of polyethylene pipes (100 mm in diameter) installed in ventilation shafts. A
regulating barscreen is envisaged on ventilation pipes below the ceiling on each floor.
Mechanical ventilation system is not envisaged.

Pic.35. Energy label according to the IGBC 24-012011 intergovernmental building code

Pic.36. Energy label according to the AST EN
15217:2012 standard

Energy and technical passports and energy efficiency labels were elaborated for the building.

30

Multy-apartment building in 1/6 Arabkir 27 st. (“Spitak Tnak” Ltd.)
Building envelope description
1. External walls
As to design, external walls of the building are implemented
with 400mm-thick blockwork and coated from the inside with
20mm plaster. External walls are insulated from the outside
with 40 mm thick expanded polystyrene and coated with
30mm-thick tufa and felsite blocks.
Thermal insulation is not envisaged for columns and beams
inbuilt in external walls.
2. Windows and external doors
The building is equipped with double glazed 4-chamber plastic
windows and doors with metal-plastic frames with 60mm
thickness, the thermal resistance of 0.48 m2·°C/W:
3. The first storey’s floor

Pic.37. Multi-apartment
building in 1/6 Arabkir 27 st.

Thermal insulation is not envisaged for first storey’s floor.
4. Upper floor ceiling covering
Vapor sealing and two waterproofing layers are applied on 200 mm thick reinforced concrete
slabs of upper floor, which is insulated with 200mm-thick clinker layer, and coated with 30mmthick smoothing sand mortar and waterproof layers.
Heat supply
Heat supply to the building is implemented through individual apartment level double-circuit
natural gas fired boilers (in some apartments through electrical energy), cooling is implemented
through air-conditioning individual devices (for each apartment).
Ventilation
In kitchens, bathrooms and toilets of the building natural ventilation is envisaged, with the use
of polyethylene pipes (100 mm in diameter) installed in ventilation shafts. A regulating
barscreen is envisaged on ventilation pipes below the ceiling on each floor. Mechanical
ventilation system is not envisaged.
Energy and technical passports and energy efficiency labels were elaborated for the building.
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Pic.38. Energy label according to the IGBC 2401-2011 intergovernmental building code

Pic.39. Energy label according to the AST EN
15217:2012 standard

The calculations of thermal resistance on the basis of the data from the design have shown that
the heat transfer resistance values of building envelopes are significantly lower than the
requirements of the norms currently in force in the Republic of Armenia. However, due to the
compactness factor of building energy performance is taking smaller values.
See the data of total and specific heat consumption of the buildings in table 7.
Table 7. Building energy indexes
Address
41 Hr Qochar st.
35 Qeru st.
1/6 Arabkir 27 st.
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Index Value
Required
Design
Required
Design
Required
Design

Specific heat consumption
kWh/m2 year
60
67
26
54
40
61

Heat consumption
kWh year
366 362
409 399
597 763
1 274 196
299 419
456 345

5. Awareness raising, training and organization of educational programs
5.1 Education, professional training, seminars
Development of educational models and programs on energy efficiency
The Project places significant attention on the need to modernize the theoretical and practical
educational programs in the field of energy efficiency. According to the Letter of Agreement
signed between the Project and Yerevan State University of Architecture and Construction
(YSUAC) on 18.10.2012, it is envisaged to educate specialists in the field of energy efficient
technologies and design through development and introduction of specific educational
modules. Within the framework of the Project’s cooperation with the YSUAC, development and
integration of teaching modules on Efficient Building Design (EEBD)/ Integrated Building Design
Approach (IBDA) in educational curricula of YUSAC has been ongoing throughout the reporting
year. The following modules have already been developed:
Module 1: Energy, Natural Resources, and the Built Environment: Introduction for Architects
and Urban Planners
Module 2: Energy Efficiency in Buildings: Passive Solutions
Module 3: Energy Efficiency in Buildings: Building Envelope
Module 4: Building integrated renewable energy
Module 5: Building materials, energy efficiency, and environmental health
Module 6: Integrated buildings design, construction, and commissioning approach (IBDA)
Module 7: Building energy audit and passportization
Module 8: Financial-analysis basics for architects and urban planners
The developed models have already been included in the educational curricula of the YUSAC. In
addition, a practical training manual has been developed based on the lab work conducted by
the students and includes samples of integrated building design, energy efficient building
design, energy audit and other topics.
Opening of Energy Efficiency Laboratory at Yerevan State University of Architecture and
Construction
The opening of the energy efficiency laboratory took place
at Yerevan State University of Architecture and
Construction (YSUAC) on March 26, 2013. The opening
was attended by the Minister of Nature Protection Aram
Harutyunyan, UNDP Deputy Resident Representative a.i.
in Armenia Sophie Kemkhadze, representative of the
Ministry of Urban Development and other guests. The
laboratory was founded in the frames of partnership
between Project and the University. The laboratory is
equipped with modern measuring equipment and
devices, enabling practical and on the job training of
students on assessing buildings’ energy performance and
energy efficiency.
The total value of 12 types of equipment and devices
procured by the Project and provided to YSUAC is over
USD 24,000. The modern equipment will facilitate
evaluation of thermo-physical and meteorological data
related to the energy efficiency in buildings. Aiming to educate highly qualified professionals in
Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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the field of energy efficient building design and construction, the YSUAC administration shall
grant access to the laboratory for students of relevant specialties from other universities as
well, providing them with the opportunity to get acquainted with and organize practical
sessions on relevant measurements and analyses.
5.2 Events
Opening of the Energy Efficient Building in Goris Town
The official opening of the energy efficient residential building constructed in the framework of
the “Social Housing With Availability of Supporting Conditions Goris-2” project took place in
Goris, Syunik region of Armenia in December
2012.
The construction of the building was co-financed
by the Swiss Development and Cooperation
Agency and the Republic of Armenia. The energy
efficiency measures were financed by the “Improving Energy Efficiency in Buildings” Project.
The residential three-storey building with a total area of about 950m2 (including 20 apartments
and basement) was selected as a pilot in the scope of the “Improving Energy Efficiency in
Buildings” UNDP-GEF/00059937 Project to demonstrate the benefits of application of energy
efficient technologies in multi-apartment buildings.
In the scope of the Project, it is envisaged to
conduct continuous monitoring of the building
during two heating seasons by performing an
energy audit of the building and providing energy
passport.
Additionally, the families selected as the
“caretakers” of the building will undergo trainings
aimed at helping them manage energy saving
measures,
particularly,
through
heat
consumption regulation.
Opening of Construction Insulation Materials Testing Laboratory in Yerevan
Since 2011 the Project has been collaborating with
“Shincertificate” LLC, local certification laboratory, with the
goal to improve the existing system of testing and
certification of construction insulation materials.
One of the results of the collaboration is the opening of the
laboratory for testing thermal-physical parameters of
construction materials which took place in “Shincertificate”
LLC premises on March 29th UNDP-GEF Project procured
state of art laboratory equipment with the total value of
about 18,000 USD, while the company co-financed renovation and furnishing of the laboratory
34

as well as procurement of a set of required supplementary devices and tools. The laboratory is
now enabled to test and certify insulation materials, providing opportunity for the specialists to
use reliable, tested and certified materials and prefabricates in Armenia.
Testing and Certification of Insulation Materials
With the goal to strengthen the certification practices in
Armenia, Project organized testing of insulation
construction materials produced by local companies in
one of the leading laboratories in Moscow. The density,
coefficient of thermal conductivity and water
permeability of the materials was tested. Based on the
results of the testing, as well as on the relevant research
conducted by “Shincertificate” LLC, seven local
companies received certificates of conformity for their
insulation materials, which will add value to the products and open new market opportunities
for the companies. Project also supports the development and registration of technical
specifications by the National Institute of Standards CJSC.
5.3 Awareness raising activities, materials and publications
The Project initiated a number of large-scale public relations campaigns that covered a number
of target audiences through various tools, including social advertisements, video films, thematic
calendar distribution, media training and dissemination of materials.
The key successful initiatives included production of series of social advertisements on the topic
of energy efficiency in residential buildings. In order to explain this rather complex concept to
the general public, the Project decided to produce a set of three social advertisings, gradually
exploring and explaining the issues around energy efficiency and offering simple ways to tackle
the problem. The social advertising was broadcast by two local channels covering the entire
country, with an estimated audience of about 30,000 people.
http://www.youtube.com/channel/UCkMjADcvLgv0hY_F_2jDGZQ
http://www.nature-ic.am/en/EEB_Video
In addition, to further support the promotion of energy efficiency concept among the general
public, the Project initiated production of two video films featuring the energy efficient
approaches in the construction of a multi-apartment residential building, conducted in the
scope of the Project. The documentaries were broadcast by two local channels covering the
entire country; the total estimated audience is about 15,000 people.
http://www.nature-ic.am/en/EEB_Video
http://www.youtube.com/channel/UCkMjADcvLgv0hY_F_2jDGZQ
“Better Yerevan” Exhibition
IEEB Project participated in the "Better Yerevan" Exhibition of the City Economy organized by
Yerevan Municipality on October 12, 2013, presenting the construction initiatives implemented
in partnership with the Yerevan Municipality
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EE Lesson in Schools
On November 11th, the International Day of Energy
Efficiency, the Project conducted special lessons on
energy efficiency for over 100 students of Shahamir
Shahamiryan College and “AYB” high school. The students
learned the basics of energy efficiency and discussed the
wide spectrum of benefits and valuable outcomes of
energy efficiency measures. The initiative aimed at raising
awareness on energy efficiency issues, particularly among
school children. The students actively participated in the discussion and, based on the
knowledge received during the lesson, competed in a quiz and the winners received certificates
of appreciation. At the end of the lesson, the Project team presented the 2014 thematic
calendar titled “12 Steps to Energy Efficiency in Your Home” and encouraged the students to
follow the simple and applicable recommendations included in the calendar. According to Vigen
Shirvanyan, “AYB” high school Vice Principal of Special Educational Programmes, “the lesson
was both interesting and very useful for the students”.
Publication of Materials
The Project initiated development and publication of a number of technical materials that are
aimed at contributing to the development of EE construction in Armenia and building the skills
and capacity among industry professionals.
Catalogue of technical solutions for insulation of building envelopes
The catalogue contains out-of-pocket technical solutions for insulation of building envelopes. It
was approved by the Ministry of Urban Development of Armenia and includes technical
solutions and drawings for construction and reconstruction of the envelopes of residential,
public and industrial buildings.
Database of Insulation Materials
The database presents the local companies engaged in the production and import of
construction insulation materials and description of technical features of the products.
Catalogue of energy efficient replicable design options for five types of individual residential
houses
The catalogue includes replicable (typical) designs of five energy efficient individual residential
houses based on the designs provided by the Project. The goal of the catalogue is to promote
energy efficient construction and resource saving, application of advanced construction
technologies and materials, as well as to present design practices of energy efficient residential
houses.
Revised Construction Climatology Code
"Construction Climatology" AST II-7.01-2011 code was developed and published in the frames
of “Improving Energy Efficiency of Municipal Heating and Hot Water Supply” and “Improving
Energy Efficiency in Buildings” UNDP-GEF projects. The current code replaces AST II-7.01-96 and
sets climate indicators and parameters related to municipal heating, cooling, ventilation,
atmospheric moisture capacity, precipitation and wind that are used in urban development and
design concepts.
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Professional Literature
The Project helps its partners and stakeholders stay abreast of the new developments in the
area of energy efficiency in construction through procurement and dissemination of specialized
professional literature.
The following books were procured and provided to the Project stakeholders:
•
•
•

Файст В. “Основные положения по проектированию пассивных домов”(изд.АСВ
2011);
Дмитриев А.Н. Монастырев П.В. “Энергосбережение в реконструируемых
зданиях” ”(изд.АСВ 2008); Беляев В.С.,
Граник Ю.Г., Матросов Ю.А. “Энергоэффективность и теплозащита зданий”.
Учебное пособие. ”(изд.АСВ 2012).

“12 Steps to Energy Efficiency in Your Home” Thematic Calendar
The experience gained in the process of introducing the
concept of energy efficiency to the general public
prompted the Project team to consider developing yet
another valuable tool – thematic calendar that includes 12
practical steps to energy efficiency. This simple, yet
effective tool is and will be used in schools and universities
during thematic lessons on environment and nature
protection.
Project Newsletters
The Project places great importance on informing its key stakeholders and partners about the
key developments and events on a regular basis by disseminating print and electronic versions
of the quarterly Newsletter. During 2012-2013 two issues of the Newsletter have been
published, and the third one will be published/disseminated in December.
Media Contest Results
«Sustainable Energy for All” (SE4ALL) is an initiative launched by
the United Nations Secretary-General and guided by his High Level
Group that brings all key actors to the table to make sustainable
energy for all a reality by 2030. The media competition announced
by the "Improving Energy Efficiency in Buildings" UNDP-GEF Project
in the framework of SE4ALL initiative was finalized during the
media awards event on November 28, 2012. In “Print Media”
category the prize was awarded to Karen Arzumanyan, a journalist
writing for “Delovoy Express” Daily Newspaper for “Serious
attitude towards energy efficiency” article published on July 27,
2012. In “Online Media” category the prize was awarded to Kristine Aghalaryan, a journalist
writing for “Hetq.Online” information portal for “Small Hydropower Plants Belonging to Big
Officials” article published on May 11, 2012.
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Publications
• The activities implemented in the scope of the Project
during 2013 were highlighted in the local media,
including noratert.am, report.am, panarmenian.am,
armtown.com
• “Construction/architecture” magazine published an
article on the opening of the building in Goris as well as
the opening of two energy efficiency labs.
• “Delovoy Express” Business Newspaper published the
article covering issues concerning the production, testing
and certification issues of insulation materials discussed
among stakeholders during recently organized seminar
in the scope of the Project (25.10.2013, #37)
5.4 Seminars, Conferences
Round-table on Residential Energy Efficiency for Low Income Households
On April 29th, UNDP-GEF Project participated in the round-table discussion organized by the
Residential Energy Efficiency for Low Income Households (REELIH) project implemented by
Habitat for Humanity Armenia. The round-table was organized to present the main activities of
the project to the partners, receive their feedback and establish joint collaboration on the
issues of residential energy efficiency for low income households. The findings of the rapid
assessment were presented as implemented in the scope of the project along with the
proposed approach in line with the mission to improve living standards in multi-apartment
buildings in Armenia by 2015.
Communications training for media co-hosted with EU ESIB project
In April 2013, in partnership with the Energy
Saving Initiative in the Building Sector in Eastern
Europe and Central Asia (ESIB) and Armenpress
news agency, the Project co-hosted a joint training
for mass media on the topic of energy efficiency of
buildings and energy policy. Among other topics
discussed during the training, the emphasis was
placed on media’s role and involvement in raising
public awareness on the issues of energy
efficiency in buildings. The experts introduced
various public outreach measures undertaken in
the scope of the Project, the current achievements and expected results.
South Caucasus Energy Forum: Approaches to Improving Energy Efficiency in the Energy
Sector of South Caucasus
Konrad Adenauer Stiftung foundation and Regional
Environmental Center for the Caucasus jointly organized
“South Caucasus Energy Forum” on approaches to
improving energy efficiency and enhance use of renewable
energy in the energy sector of South Caucasus. The Forum
was held in Batumi, Georgia on May 18-19, 2013.
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The Project experts presented the experience on the cooperation with specialized educational
institutions and design organizations, as well as the private sector, for enhancing principles of
energy efficient design, provided insight on the norm-setting, technical and legal framework of
urban development sector on energy efficiency issues in Armenia, as well as the specifics of
energy audit as an enhancement tool in EE construction.
International Training on Business Planning for Energy Efficiency Projects
The international training course on Business Planning for Energy Efficiency Projects took place
in Istanbul, Turkey on June 20-21, 2013. The training was co-organized by United Nations
Economic Commission for Europe (UNECE) and the Economic and Social Commission for Asia
and the Pacific (ESCAP), which are implementing, jointly with other UN Regional Commissions,
the United Nations Development Account (UNDA) project “Promoting energy efficiency
investments for climate change mitigation and sustainable development” as part of the Global
Energy Efficiency 21 (GEE21) Project. Over 80 participants from 23 countries attended the
course designed to help representatives of private and public companies better prepare and
implement EE projects, including receiving access to commercial financing. The main
achievements of the Project were presented during the event, including the benefits of thermal
insulation of multi-apartment buildings in Armenia.
“Energy for Sustainable Development” Conference in Tbilisi
The Project participated in the 4th international conference titled “Energy for Sustainable Development”
Conference that took place in Tbilisi on September 1719, 2013. The conference was jointly organized by the
Government of Georgia, UNECE, ESCAP and UNDP.

“The 5th Renewable and Clean Energy International Conference” in Yerevan
The purpose of the Conference that took place in Yerevan on October 24-25th was to provide
the united public platform to all stakeholders such as NGOs, agencies, manufacturing, scientific
and financing authorities and other field actors for presentation and discussion of renewable
energy and energy efficiency development trends and potential, policies and strategies in
Renewable and Clean Energy new developments; best practice and other topical issues. The
Project experts presented reports on the issues of energy efficiency in construction, as well as
energy efficiency in buildings and energy audit.
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ANNEX 1
List of the Reports Produced and Works Performed per the Works Performed
in the Frames of the Project in the Reporting Period
Mikhail Vermishev
Assessment of energy saving and greenhouse gases emission reduction due to implementation
of energy efficiency improvement measures in the demonstration buildings.
Mikhail Vermishev, Tigran Sekoyan, Artur Tsughunyan, Arsen Karapetyan
National standard AST 362-2013 “Energy efficiency. Building energy passport. Main provisions.
Typical forms”.
Tigran Sekoyan
Coordination of testing and certification of locally produced insulation construction materials,
development of their technical specifications.
Artur Tsughunyan
Compilation and comparison of energy passports per the initial and redesigned options for the
demonstration building under thermal modernization.
Analytical report on energy audit of energy efficient demonstration building constructed in
Goris town (151a Mashtots Street).
Compilation of energy passports for multi-apartment buildings under construction in Armenia
and the respective report.
Energy audit of the Project’s demonstration multi-apartment buildings, energy audit capacity
building measures.
Compilation and comparison of energy passports per the initial and redesigned options of
“Cascade Hills” residential complex.
Arsen Karapetyan
Draft voluntary building rating system.
Arsen Karapetyan, Apres Nazaryan, Artur Tsughunyan, Vahram Jalalyan
YSUAC SCJSC, “AE Consulting” LLC, “Menhir” LLC, “Ani Design” LLC, “Architon” LLC
Development of replicable (typical) design of energy efficient individual residential houses in
communities (settlements) of Armenia and compilation of the respective catalogue.
Handbook on technical solutions for thermal insulation of envelopes of residential, public and
industrial buildings during design, construction and reconstruction phases for all climatic zones
of the Republic of Armenia.
Arsen Karapetyan, Apres Nazaryan
YSUAC SCJSC, “AE Consulting” LLC, “Lavo” LLC
Development and expertise of reconstruction design for energy efficiency improvement in a
building of series A1-451 KP1p/9 in Avan residential area of Yerevan city.
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Arsen Karapetyan, Tigran Sekoyan
Scientific Research Institute of Energy CJSC
Harmonization of Energy Performance of Buildings Directive and its supporting six standards.
Alen Amirkhanian
Development of eight educational modules on integrated building design and energy efficient
building design for incorporation into the curricula of the higher educational institutions.
Anna Karamyan
Development of a manual on instrumental measurement of thermal technical parameters (for
laboratory staff and students).
Anna Dira
The Project’s newsletters, leaflets, banners, media contest coordination in cooperation with a
regional project.
Coordination of production and broadcasting of a documentary on energy efficiency improvement measures in the multi apartment demonstration building (social housing) in Goris town.
Coordination of development activities of thematic calendar of year 2014.
Coordination of development and broadcasting of three social thematic ads to raise public
awareness.
Svetlana Galoyan
Manual for residents on implementation of energy efficiency improvement measures in multiapartment buildings (demonstrational: per the building of series A1-451 KP1p/9 in Avan
residential area of Yerevan city).
Public survey (with participation of the condominium) among residents of multi-apartment
buildings #5 and #6 of D.Varuzhan area of Avan district of Yerevan city.
Explanatory and organizational activities with the residents, presentation and discussion of the
Project’s objectives and expected outcomes.
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ANNEX 2
Building Energy Passports
Energy passport of demo building in Goris town
1. General information
Passport elaboration date
05.04.2012
Address
Mashtots 151a, Goris, Syunik marz, RA
Project designer
“Mastara” LLC.
Address and phone number of designer
Goris town, Syunik Region, RA, (093) 99 60 30
Design code
Destination of the building, series
Residential
Number of floors and sections
3 floor, 2 entrances
Number of apartments
20 apartments
Estimated number of residents or employees
Accommodation on the construction area
Separated
Constructive solution
skeleton-type frame building reinforced concrete
2. Design conditions

1
2
3
4
5
6
7
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Index name

Index

Unit of
measure

Design outdoor temperature
Average outdoor temperature during the
heating season
Duration of the heating season
Degree*days of heating season
Design indoor temperature
Design temperature of attic
Design temperature of cellar

tout

°C

-13

Actual
Normalized
value
-13

Taverage

°C

2.4

2.4

zdd
Dd
Tins
Tattic
Tcellar

day/year
°C ·day/year
°C
°C
°C

173
3045
20
-

173
2906
19.2

Design value

3. Geometric indexes
Index name
8
9
10
11
12
13

14

Total area of floors
Inhabited area
Calculated area (for public buildings)
Heated volume
Glazing ratio
Index of the compactness
Total area of building envelope
Including.
– facade
– external walls (separated by type)
– beams and pillars
– clinker/sand mixture covered walls
– tufa covered walls
– windows and balcony doors
– Vitrage
– roof light
– star-lift unit windows
– outdoor crossing balcony doors
– entrance doors and gates
– covering
– attic ceiling
– «heated» attic ceiling
– technical cellar or basement ceiling
– covers above passages or below bays

Index
Atotal
Ares
Acalc
Vheat
f

Kcompactness
Aenvelope
Afacade
Awall1
Awall2
Awall3
Awind1
Awind2
Awind3
Awind4
Adoor1
Adoor2
Acover
Aattic

Aheated attic.
Afloor1
Afloor2
Afloor3

Unit of
measure
m2
m2
m2
m3

Design value

m2

813
557
–
2 518
0.19
0.57
1438

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

896
752
209
543
127
11
7
–
271
271
–
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4. Thermotechnical indexes
Index name
15

Reduced thermal resistance of building
envelope, including.
– Beams and pillars
– Clinker/sand mixture covered walls
– Tufa covered walls
– Windows and balcony doors
– Vitrage
– roof light
– Star-lift unit windows
– Outdoor crossing balcony doors
– Entrance doors and gates
– Covering
–Attic ceiling
– “Heated” attic ceiling
– technical cellar or basement ceiling
– covers above passages or below bays

Index

Unit of measure

Required
value

Baseline
value

Proposed
value

Actual Normalized
value

Rreduced

m2·°C /W

2.72

0.61

2.18

2.04

Rwall1
Rwall2
Rwindow1
Rwindow2
Rwindow3
Rwindow4
Rdoor1
Rdoor2
Rcover
Rattic
Rheated attic.
Rfloor1
Rfloor2
Rfloor3

m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W

2.64
2.64
0.41

0.50
0.66
0.38

2.50
2.61
0.51

1.51
2.61
0.51

0.41

0.38

0.51

0.51

0.41

0.38

0.51

0.51

3.45

0.56

2.06

2.06

3.45

0.77

2.10

2.10

Index name
16
17
18
19
20
21
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Reduced heat transmission coefficient
Rate of air circulation over heating season for specific
norm of ventilation
Specific household heat release factor
Tariff of thermal energy for designed building
Unit price heating appliance and connection to the heating
network in the area of construction
Specific return from unit energy saving

5. Additional indexes
Unit of
Index
measure
W/(m2·օC)
Kընդ

Required
value
0.55

1.69

Proposed
value
0.57

Actual Normalized
value
0.61

Baseline value

Nօդ

hour-1

0.29

0.29

0.29

0.29

qկենց
Сջերմ

W/m2
dram/kWh
dram/kWh
year
dram/kWh
year

11.1
-

11.1
-

11.05
-

11.05
-

-

-

-

-

-

-

-

-

Сջեռ
Wշահ

6. Unit indexes
Index name
22
23
24
25

Specific performance factor of heatshielding
Specific performance factor of
ventilation
Specific performance factor of
household heat release
Specific performance factor of solar
radiation heat inputs

Index

Unit of
measure

Required
value

Baseline value

Proposed value

Actual
Normalized
value

kընդ

W/(m3·оС)

0.31

0.96

0.33

0.35

kօդ

W/(m3·оС)

0.09

0.09

0.09

0.09

kկենց

W/(m3·оС)

0.14

0.14

0.14

0.14

kճառ.

W/(m3·оС)

0.02

0.02

0.02

0.02

7. Coefficients
Index name
26
27
28
29
30

Efficiency factor of heating self-regulation
The factor considering decrease in heat consumption of residential buildings in the presence of the every
apartment accounting of thermal energy on heating
Efficiency factor of recuperator (heat recovery)
Coefficient accounting for decrease in use of heat inputs during their exceeding the heat losses
Coefficient accounting for additional heat losses from heating system
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Index
ζ

0.5

ξ

0.1

Krecovery
ν
bh

0
0.75
1.07
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8. Complex Energy Efficiency Indexes
Index name
31
32
33
34

Estimated specific performance factor for
heating and ventilation in heating season
Standardized specific performance factor for
heating and ventilation in heating season

Index

Unit of
measure

Required
value

Baseline value

Proposed
value

Actual
Normalized
value

qestimated

W/(m3·°C)

0.33

0.955

0.343

0.363

qstandardized

W/(m3·°C)

0.372

0.372

0.372

0.372

C+

E

C

C

yes

no

yes

no

Energy efficiency class (category)
Standardized specific performance factor for
heating and ventilation in heating season
9. The energy load of the building
Index name

35
36
37

46

Specific consumption of heat energy for heating
and ventilation purposes during heating season
Consumption of heat energy for heating and
ventilation purposes during heating season
Total heat loss during heating season

Index

Unit of
measure

Required
value

Baseline value

Proposed
value

q

kWh/m3·year
kWh/m2·year

24
75

70
216

25
78

Actual
Normalized
value
27
82

Qannualheating

kWh/m·year

60693

175802

63164

66862

Qannualtotal

kWh/m·year

74227

193759

76793

80633

Energy efficiency label of the building
The energy efficiency class of the building was set according to requirements of two normative documents.

Energy label according to the IGBC 24-01-2011
intergovernmental building code

Energy label according to the AST EN 15217:2012 standard
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Energy and technical passports of D. Varujan #6 building, in Avan, Yerevan
Building technical passport
D. Varujan #6 building, in Avan, Yerevan, RA
Date of commissioning
Number of floors
Number of entrances
Volume of the building, m3
Height, m
Total area of the construction, m2
Total area of apartments, m2
Total area of uninhabited areas, m2

9
1
8370
27
3384
2790

The land area required for the maintenance of the building, m2
1.

Number of apartments
1.
single room
2.
double room
3.
three-room
2. Numbers of uninhabited constructions
Description of the buildings and property of the Common Use
Baseline
3.
Basement
Reinforced concrete belt
4. Pillars and beams
Reinforced concrete
Village-type blockwork,
5. Walls
rubble concrete,
alabaster

48

36
9
9
18

Proposed
Reinforced concrete belt
Reinforced concrete, insulation layer
Village-type blockwork, reinforced concrete, polyurethane,
light blockwork, alabaster

6. Ceilings and floors
7. Layered rubber-metallic supporting
constructions for seismic insulation
8. Basement, technical floor and attic
9. Roofs and roof drainage equipment
10. Entrances, stairways and stairwells
11. Garbage chutes
12. Airwells, air outlets and chimneys of
exhaust ventilation envisaged for complex
service and common use in multi-apartment
building
13. Elevators, household heating boilers, air
conditioners and fans, and other appliances
envisaged for complex service and common
use in multi-apartment building
14. Engineering networks envisaged for
complex service and common use in multiapartment building

Precast reinforced
concrete panel

Precast reinforced concrete panel

-

-

exists
sloping rafter and sheet
roof
2 entrances
-

exists
sloping rafter and sheet roof
2 entrances
-

Air outlets
Chimneys

Air outlets
Chimneys

Local gas boiler

Local gas boiler

Water supply, sanitation,
power supply and
natural gas supply

Water supply, sanitation, power supply and natural gas
supply

Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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Building Energy Passport

1. General information

Passport elaboration date
Address
Project designer
Address and phone number of designer
Design code
Destination of the building, series
Number of floors and sections
Number of apartments
Estimated number of residents or employees
Accommodation on the construction area
Constructive solution

D. Varujan #6 building, in Avan, Yerevan, RA
“Haypetnakhagits” institute
1 Charents st. Yerevan
Residental, AI-451 KP1P/9
9 floor, 1 section
36 apartments
Separated
Building with bearing reinforced panels
2. Design conditions
Index name

1
2
3
4
5
6
7
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Design outdoor temperature
Average outdoor temperature during the heating season
Duration of the heating season
Degree*days of heating season
Design indoor temperature
Design temperature of attic
Design temperature of cellar

Index
tout

Taverage
zdd
Dd
Tins
Tattic
Tcellar

Unit of
measure
°C
°C
day/year
°C ·day/year
°C
°C
°C

Design value
-19
1
140
2660
20

3. Geometric indexes
Index name
8
9
10
11
12
13

14

Index
Atotal
Ares
Acalc
Vheat
f

Total area of floors
Inhabited area
Calculated area (for public buildings)
Heated volume
Glazing ratio
Index of the compactness
Total area of building envelope
Including
– facade
– external walls
– star-lift unit windows
– windows and balcony doors
– entrance doors
– covering
– technical cellar or basement ceiling

Unit of
measure
m2
m2
m2
m3

15

Reduced thermal resistance of building envelope, including.
– external walls
– Star-lift unit windows
– windows and balcony doors
– entrance doors
– covering
– technical cellar or basement ceiling

Atual value

2381
2340
7143

2790
2742
–
8370

Proposed
value
2790
2742
–
8370

մ2

Kcompactness
Atotalarea

m

2

0.444
3171

0.447
3738

0.447
3741

Afacade
Awall1
Awall2

m2
m2
m2

2651
1444
835

3118
2148
528

3121
1843
835

Awind

m2

300

370

370

Adoor
Aattic
Afloor

2

72
260
260

72
310
310

72
310
310

Design value

Atual value

Proposed
value

0.50
0.50
0.39
0.39
0.56
0.71

0.50
0.50
0.44
0.35
0.56
0.71

2.03
0.50
0.44
0.35
0.56
0.71

m

2

m
m2

4. Thermotechnical indexes
Index name

Design value

Index

Unit of measure

Rreduced
Rwall1
Rwall2
Rwindow1
Rdoor
Rattic
Rfloor

m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W
m2·°C /W

Improving Energy Efficiency in Buildings UNDP-GEF/00059937 project
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5. Additional indexes

16
17
18
19
20
21

Index name

Index

Unit of measure

Design value

Atual value

Reduced heat transmission coefficient
Rate of air circulation over heating season for specific
norm of ventilation
Specific household heat release factor
Tariff of thermal energy for designed building
Unit price heating appliance and connection to the heating
network in the area of construction
Specific return from unit energy saving

Kreduced

W/(m2·°C)

1.74

1.89

Proposed
value
0.83

Nair

hour-1

0.29

0.29

0.28

Qhousehold
Сprice

W/m2
AMD/kWh

17
-

17
-

17
-

Сheat

AMD/(kWh/year)

-

-

-

Wreturn

AMD/(kWh/year)

-

-

-

6. Unit indexes
Index name
22
23
24
25

Specific performance factor of heat-shielding
Specific performance factor of ventilation
Specific performance factor of household heat release
Specific performance factor of solar radiation heat inputs

Index

Unit of
measure

Required
value

Design
values

Proposed
value

Kheat-shielding

W/(m3·°C)

0.77

0.84

0.37

0.09
0.29
0.01

0.09
0.29
0.01

0.09
0.29
0.01

Index
ζ

0.50

ξ

0.00

Krecovery
ν
bh

0.00
0.74
1.13

Kventilation
Khousehold
Kradiation
7. Coefficients

26
27
28
29
30

52

3

W/(m ·°C)
W/(m3·°C)
W/(m3·°C)

Index name
Efficiency factor of heating self-regulation
The factor considering decrease in heat consumption of residential buildings in the presence of the every
apartment accounting of thermal energy on heating
Efficiency factor of recuperator (heat recovery)
Coefficient accounting for decrease in use of heat inputs during their exceeding the heat losses
Coefficient accounting for additional heat losses from heating system

31
32
33
34

8. Complex Energy Efficiency Indexes
Unit of
Index name
Index
measure
Estimated specific performance factor for heating and ventilation
qestimated
W/(m3·°C)
in heating season
Standardized specific performance factor for heating and
qstandardized
W/(m3·°C)
ventilation in heating season
Energy efficiency class (category)
The compliance of the building’s design with the requirements of
the existing norms on thermal protection

Required value

Design
values

Proposed
value

0.846

0.924

0.392

0.319

0.319

0.319

E

E

C

no

no

yes

9. The energy load of the building
Index name
35
36
37

Specific consumption of heat energy for heating and
ventilation purposes during heating season
Consumption of heat energy for heating and ventilation
purposes during heating season
Total heat loss during heating season

54
162

Design
values
59
177

Proposed
value
25
75

kWh/m·year

385770

493717

209542

kWh/m·year

393111

497660

246178

Index

Unit of measure

Required value

q

kWh/m3·year
kWh/m2·year

Qannualheating
Qannualtotal
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The energy efficiency class of the building was set according to requirements of two normative documents.

Energy label according to the IGBC 24-01-2011
intergovernmental building code
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Energy label according to the AST EN 15217:2012 standart

ANNEX 3
The Project’s Partners and Contractors
Yerevan city Municipality
Research Institute of Building Physics, Moscow, RF (НИИСФ РААСН)

Swiss Development and Cooperation Agency (SDC)

Armenian Missionary Association of America

American University of Armenia

Yerevan State University of Architecture and Construction

“Glendale Hills” CJSC

“Architon” LLC

“Shincertificate” LLC

“AE Consulting”LLC
"Legion Parisp" LLC

"Top Shintekh" LLC
"Al Hamra Real Estate Armenia" LLC
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"Developmetn Solutions Institute" Foundation
"Air-Design" LLC

"Menhir" LLC
"Vano" LLC
"Arpine Gor" LLC
"Harsnadzor" LLC
"Fast Track Construction" LLC
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ANNEX 4
Statement of Intent between UNDP and Yerevan City Municipality
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