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Energy Efficiency Potential in Panel
Multi-Apartment Buildings in the Republic of Armenia
Showcased by the ther mal insulation of 9 -storeyed building in Avan district of Yerevan

During Soviet times and in 1990s energy efficiency has not been a priority for design and construction of
multi-apartment buildings in Armenia. Energy loss from the envelopes of those buildings is significant;
moreover, during last decades, the buildings were not properly maintained and renovated. As a result,
the technical, in particular, thermal indicators have become much worse. This mainly refers to multistorey panel buildings having low thermal-physical characteristics. The number of panel buildings in the
Republic of Armenia is around 4,300, including about 2,500 of A1-451 KP1p/9 type.
According to the decision approved by the RA Government1, the improvement of energy efficiency in
the building sector in line with best international practices and criteria is considered important.
In 2013-2014, within the frames of “Improving Energy Efficiency in Buildings” UNDP-GEF project, the
thermal enveloping of A1-451 KP1p/9 type building has been implemented to showcase the energy
efficiency potential of the existing panel buildings and to assess the economic benefits. The type was
selected accounting for these buildings being quite common in various cities of the country and having
high seismic resistance; relevance of such buildings for the future of residential construction in Armenia
was also considered.
To select the demo building, the Project performed preliminary studies in 2012; it was to be chosen of
those multi-apartment buildings in D. Varuzhan, A. Isahakyan and H. Hovhannisyan residential areas that
were connected to the centralized heating system of Avan administrative district of Yerevan city.

In the frames of the Letter of Intent signed between UNDP and Yerevan city Municipality, the A1-451
KP1P/9 series building #6 in D. Varuzhan residential arear, Avan administrative district was selected. The
building’s enveloping was implemented with co-financing of UNDP-GEF Project (90%) and Yerevan city
Municipality (10%). The staffs of the Avan administrative district and “Avan-3” condominium have been
supportive within the project’s implementation.

1

“The Action Plan of the Government of Republic of Armenia Aimed at the Implementation of the National Program on Energy Saving and
Renewable Energy of Republic of Armenia” adopted by the protocol decision N43 of the Government of the RA on November 4, 2010.

Main objectives to achieve:
 Demonstrate the energy efficiency potential of panel buildings;
 Highlight the existence of relevant technologies and professional potential/expertise for utilization
of energy saving potential;
 Improve the building’s energy performance.
Project implementation phases:
 Social surveys, selection of demo building, introduction of the legal basis;
 Development of design documentation for the building’s enveloping, technical expertise;
 Construction works and their technical supervision;
 Energy audit, monitoring and control.

The design documents were developed based on the
requirements of current building codes and the cost efficiency
principle. A complex of technically and economically justified
measures was selected according to the net present value,
investment amounts and expected outcomes, payback period
and internal rate of return. Within the selection of insulation
materials, various technical characteristics were taken into
account (local production capacity, fire-resistance, humidity
absorption capacity, protection from pests, compliance with
sanitary standards, market price, etc.).
The building’s external walls are of 300mm-thick reinforced panels, and no thermal insulation was
envisaged for those originally. External walls were insulated with 60mm-thick extruded polystyrene
slabs.
Sequence of layers of the insulated wall (from external to internal one) was performed as follows: coat
of paint, undercoat layer, adhesive/plaster layer affixed with fiberglass mesh, extruded polyurethane
layer, adhesive layer, concrete slab, and internal plaster.
Stairways and corridors were insulated and metal-plastic doors and windows were installed.
To evaluate the building’s thermal modernization results, continuous monitoring and measurementbased energy audit were implemented during 2013-2014 and 2014-2015 heating seasons. The data
about energy carriers’ consumption from the last 3 years was collected. The actual thermal comfort
level was measured and evaluated. The data received were compared with that of the same kind of
building (without enveloping).

Monitoring results for 2013-2014 and 2014-2015 heating seasons
The graphs below depict the air temperature regimes elicited within monitoring in the demonstration
and reference buildings during heating seasons 2013-2014 and 2014-2015.
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Average data on indoor and outdoor air temperature during heating seasons

As can be clearly seen from the above graph, installation/rehabilitation of windows and doors entails
preservation of stable air temperature regime in floors and stairwells.

As a result, it was possible to ensure fairly
affordable heating for residents (at 100% thermal
comfort level, the heating costs were around 0.7
USD for m2 per month).

Energy consumption (a) before and (b) after enveloping

(according to the current natural gas and electricity tariffs)
According to the national standard AST 362-2013 “Energy
conservation. Building energy passport. Basic rules. Standard form”,
the building’s energy efficiency class was improved from (E) to (C-).

Infrared Image of the Demo Building after Enveloping

This is the first ever large-scale experience of enveloping of a multi-apartment building in the Republic
of Armenia, which might have high demand taking into account the necessity of energy costs reduction
for the residents of such buildings, as well as the priority of ensuring energy security of the country.
On September 19, 2014 the official launch of the thermal enveloped building took place. Mr. Bradley
Busetto, UN Resident Coordinator, UNDP Resident Representative in Armenia, Mr. Aramayis Grigoryan,
Minister of Nature Protection, representatives from Ministry of Urban Development, Ministry of Energy
and Natural Resources, Yerevan city Municipality and Avan Administrative District, design and construction companies, as well as residents of the building took part in the official launch of the building.

Beneficiary perception
As revealed within the public opinion survey performed during heating season 2013-2014, the
perception of all the respondent residents of the demonstration building is improvement of the
temperature comfort. This includes 39% (12 apartments) assessing the upgrade as significant and 55% as average.
According to the measurements, in 23% of the apartments the air temperature was 21˚C and higher,
in 54% - from 19 to 21˚C, and in 23% - from 16 to 18˚C. In 30% of the apartments, the air temperature
rose by 2 to 3˚C as compared to the previous heating season.
More than a half of the respondents acknowledged the reduction in heating costs and noted their
possibility of being even lower if not for rising natural gas and power tariffs and relatively cold winter.
Average monthly charges fluctuated depending on the selected heating option, comfort level as per the
air temperature, and financial standing of a household. In 33% of the apartments, average amount spent
for heating purposes did not exceed 30,000 AMD. With air temperature comfort level maintained and
improved, in 42% of the apartments, the reduction of heating costs is reported at 5,000 to 20,000 AMD.
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