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Multi-criteria Strategic Framework for Improving
Residential Buildings Operational Energy Efficiency
(Case Study Damascus Residential Youth Buildings)

Dr. Lina Adib Khadour”

Abstract

The poor thermal performance of traditional residential buildings has led to residents'
complaints in light of the post-war energy shortage and the increasing periods of power cuts.
Therefore, improving residential building energy efficiency is a key factor in Syria post-war new
housing affordability, environmental challenges and socio-economic restoration. This is due to its
significant impact (building's thermal performance, energy consumption, emission, and internal
environment) especially at occupancy stage, being the longest phase of the building lifecycle. Given
the post-war limited resources, residential building energy efficiency requires a multiple criteria
for decision making.

This study aim to assess decision-makers to start thinking backwards from the occupancy phase
when deciding between energy efficient alternatives which must be made in the early design stages.
The research evaluates and compares between an energy efficient building with a conventional one;
in terms of differences in specifications, thermal performance, operational energy efficiency,
carbon dioxide emissions, comprehensive energy exchange costs, and thermal performance
modeling. The results of the study showed a significant decline in the energy and thermal
performance and the emission of carbon dioxide resulting from the operational energy in the
widespread traditional building compared to the energy efficient building. Hitherto, the energy-
cost trade-off analysis demonstrates that the energy efficient building’s initial cost is 35% more
than the traditional building with 10 years payback period. Therefore, based on the thermal
performance modeling of several building envelops alternatives, the research presents a set of
obstacles and recommendations. The research developed a framework of phased levels to improve
the energy efficiency of youth housing buildings. The framework developed by this research
includes the responsibilities of the involved parties during the four stages of: empowerment,
planning and design, implementation and follow-up, and continuous improvement, in light of
relying on local-efforts for reconstruction.

Key words: residential buildings; reconstruction; energy savings.

*Teaching for the Department of Civil and Environmental Engineering, Faculty of Engineering and Technology,
International University for Science and Technology IUST. PhD in Project Management and Sustainability, University
of Nottingham NTU, UK. MSC of Engineering Project Management, University of Warwick, UK.
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(1) csinall dam Jad) ol paall (551 Al elaY) Elabae o 2(1) Jsaall

External Material Thickness K value K value U value K value
Wall m W/(m.k) Btu /h.ft.F (m2.k)/wW h.ft2.F/Btu

Rl  Internal standard  surface - - - 0.12 0.68

resistance Ri

R1 Internal plaster 0.02 0.720 0.416 0.028 0.158

R2 Hollow concrete block 0.2 1.173 0.999 0.171 0.969

R3 Insulation polystyrene board(30 0.06 0.032 0.018 1.875 10.631
kg/m3)

R4 External plaster with f.g mesh 0.05 0.100 0.057 0.050 0.284

RO External standard  surface - - - 0.02 0.113

resistance Ro

Total R value (m2.k) /W 2.264 12.836

Overall heat transfer coefficient for wall : U value W/ (m2.k) 0.4 0.078

(1) sl hand (551 oall e1a¥) CBllae o 2(2) Jsas

NO Material  Thickness Kvalue Kvalue Rvalue Kvalue

m W/(m.k) Btu /h.ft.F (m2.k) / W h.ft2.F/ Btu

RI Internal standard surface resistance 0.1 0.567
Ri

R1 Tile 0.03 0.01 0.0567

R2 plaster 0.020 0.720 0.416 0.028 0.158

R3 Sand 0.05 0.578 0.333 0.086 0.487

R4 Protection concrete layer 0.05 0.71 0.410 0.070 0.397

R5  Bitumen water proof layer 0.004 - - 0.030 0.170

R6 Extruded Polystyrene (30 kg/m3) 0.05 0.032 0.018 1.562 8.85

R7 Bevel Concrete layer 0.05 0.71 0.410 0.070 0.397

R8 Combined (concrete + block) 0.250 1.417

R9 plaster  0.020 0.720 0.416 0.028 0.158

RO  External standard surface resistance 0.020 0.113
Ro

Total Rvalue (m2.k) /W 2.254 12.78

Overall heat transfer coefficient for roof : Uvalue W/ (m2.k) 0.4 0.077
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