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Project Highlights
«Dilijan Housing Complex» is a social affordable housing complex 
aimed to offer affordable dwellings to low and middle income families 
of Dilijan, in partnership with Dilijan municipality. 

Within a cooperation framework with the Armenian National Social 
Housing Foundation (ASBA), ESIB Project interfered in design of 
social housing premises for construction in city of Dilijan in Armenia.

ASBA partnered with ESIB for seeking possibilities to integrated 
modern energy efficiency solutions into the development and 
construction, which allowed cutting the energy content of the future 
social houses by almost half, while reducing construction costs.



Complex design of buildings



Project Approach

ESIB Project signed a Memorandum of Understanding with 
Armenian National Social Housing Foundation (ASBA) in June 2012 
to facilitate the development of mutually beneficial cooperation in 
the fields of residential building energy efficiency. In the common 
interest of the Parties and for the energy efficiency project 
implementation in city of Dilijan in Armenia the following objectives 
are determined:

1) Revision of architectural drawings,

2) Recommendations for integration of cost-effective energy 
efficiency solutions in building design and construction and 
utilization of passive solar energy,

3) Ensuring conformity with construction and energy norms and 
rules



Partners

Dilijan Municipality

ESIB/INOGATE/EC

ASBA Foundation

“STORAKET” Architectural 
Studio



Recommendations with regard to 
design elements

ESIB project provided recommendations with regards to all design elements, 
including the following:

To change orientation of future residential cottages’ living-rooms towards South, 
and expand windows on the Southern side, while reducing window areas on the 
Northern sides to optimize penetration of light and solar energy, while minimizing 
the heat losses on the Northern side;

To cluster the cottages into larger groups which would reduce the external 
façade areas, as well as replace multiple small windows with single larger 
windows to minimize the heat losses from joints;

To change the direction of the roof declivity, which would also reduce the 
surface of the external walls and would contribute to the removal of precipitation;

To improve the building shape coefficient through elimination of unnecessary 
protrusions and concaves in the fasade. The multiple small windows, 
unnecessary protrusions and concave balcony were eliminated on the revised 
design by single larger window, French window-balcony, and flatter façade.



Master Plan
•

General plan of Social Housing village before 
(left) and after (right) optimized solar orientation



ROOF: The initial ASBA design (left), ESIB 
proposal (middle), the compromise version (right)



The multiple small windows, unnecessary protrusions 
and concave balcony (left) were eliminated on the 

revised design by single larger window, French 
window-balcony, and flatter façade (right)



Category
Measureme

nt unit

ASBA –
Base 
line

ESIB 
Proposa

l

ASBA-
ESIB 

Compromi
se

Number of cottages 32 32 38

Cottage area m2 2 181 2 380 2 474

External Wall Area m2 3 048 2 400 5 501

Total building envelope surface m2 6 042 5 257 5 501

Heat losses during the heating season m2oC/W 352 941 152 329 198 756

Funds required for heating during 1 heating 
season

EUR 22 027 9 507 12 404

Heat losses during the heating season for 1 
cottage

kWh 11 029 4 760 5 230

Funds required for heating over 1 heating 
season for one cottage

EUR 688 297 326



Category
Measureme

nt unit

ASBA –
Base 
line

ESIB 
Propos

al

ASBA-
ESIB 

Compromi
se

Share of building envelope area per 1m2 
dwelling space

kWh 2,77 2,21 2,22

Building Shape Coefficient 0,71 0,62 0,72

Heat demand per 1 m2 residential space 
during the heating season

kWh / m2 162 64 80

Cumulative heat demand 205 142 160

In case of heating with natural gas (currently not considered by the developer due to 
issues with gas supply)

Heating costs during the heating season AMD
6 435

109
2 777

387
3 623 882

Heating costs per cottage during the heating 
season

AMD 170 159 73 441 80 694

Heating cost reduction compared to electric 
heating in %

% 47



RESULTS

The design changes resulted 13% increase in cottage area, while this 
lead to 9% reduction in total building envelope surface

The minimization of thermal bridges and insulation brought to 44% 
reduction in perspective thermal losses during the heating season, and 
similarly – 44% in heating bills

The calculated heat demand per 1 m2 of residential space during the 
heating season was 162kWh, and the energy efficiency measures 
allowed to reduce it to 80kWh/m2, by over 50%.

The ESIB team has recommended that the buildings are heated with 
natural gas, however, according to ASBA, there are certain bottlenecks 
for bringing the natural gas network to the project site. Hence, all 
heating costs are calculated for electric heating. However, should 
heating with natural gas become possible, the heating costs could be 
47% less than the electric bills.



LESSONS LEARNED
Integrating energy efficiency into construction of new buildings in design phase allows 
capturing the benefits offered by energy efficient materials and technical solutions at a 
substantially lower cost than in existing buildings.

The incremental costs associated with added energy efficiency measures in building was 
offset with substantial reduction in costs due to reduced bearing structures, reduced need 
for insulation of thermal bridges, reduced façade insulation needs, etc.

Energy efficient building design allowed cutting the dwellings’ heat demand by half. Under 
the conditions of growing energy prices, energy efficiency brings significant benefit for low-
income occupants, improving the affordability of household energy utilities, which is a 
desirable objective even at positive incremental cost.

Under conditions of Armenia’s overall energy security issues and growing social pressure, 
energy efficiency in social housing can be a means of state policy to reduce the energy 
demand in built environment while mitigating the social impact of energy price increases.

The results of the ESIB-ASBA cooperation can also be used to advise the Armenian 
government to boldly enforce ambitious energy efficiency requirements in the construction 
sector without the precaution of undesirable economic constraints for the construction 
sector.

Improved energy performance of buildings is not only in harmony with the overall national 
and international policy objectives, but is also one of the key elements of green growth and 
sustainable development strategy with mitigated impact on global climate. This further 
reinforces the need to pay more attention to the energy efficiency in buildings.



Thank You!

Energy Saving Initiative in the Building Sector in Eastern 
Europe and the Central Asian countries

E-mail: astghine@gmail.com `

URL. http://www.inogate-ee.org/
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