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Introduction and Goals

The goal of this research was to contribute to existing literature on factors
affecting housing affordability by examining a class-based
demonstration project.

An investigation was carried out to anticipate the initial stages of the
design and construction processes, specifically focusing on
prefabricated and modular housing typologies and the incorporation of
building solar systems (BIPVs & BISTs).

A significant aspect of this work involved gathering a diverse range of
literature and precedent case studies.

Through this compilation, the students identified appropriate
construction methods and solar systems integration types to support the
prevalent model.
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Introduction and Goals

The team attempted to leverage the acquired knowledge, both in a pilot
project and the subsequent architectural design studio coursework.

The team adapted suitable technologies and maximized local expertise
to make informed decisions regarding design, fabrication, transportation,
assembly strategies and energy efficiency.

This multi-criteria approach was implemented considering a
comprehensive timeframe of woks, from the initial stages of component
production through to on-site assembly.

Another unique aspect of this endeavor that sought to weave academic
instructional goals with findings derived from developing best
practices in the field.
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Prefabrication and solar systems integration as requisites for housing affordability
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A taxonomy of building typologies (center)
with studies from ‘La Ville Radieuse” by Le Corbusier (left)
and the ‘Zielenbau’ housing block schemes by Walter Gropius (right).
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Aerial photo of Strovolos Community Refugee Housing by CAEC (left
Axonometric of 710 low-cost units of one-and-two-story houses and
three-story apartment blocks with services and open space design (right)
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Prefabrication and solar systems integration as requisites for housing affordability

A proposal for a kit-of-parts as a key component for design
and construction schemes based on prefabrication (left)
and building massing studies keeping density constant (right)
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Prefabrication and solar systems integration as requisites for housing affordability

Prefabrication and a kit-of-parts may result in a number of distinct and diverse solutions
As exemplified by the Hertzberger s Diagoon Housing Project in Delft, the Netherlands.
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A methodological approach based on key findings

TYPE OF . Light- Timber- .
CONSTRUCTION PreFab Unit Weight Frame CMU Conventional
COST (€) 8773, 51 13 125,20 10 170,64 1352692, 13 223, 53

TYPEOFCONSTRUCTION PreFab Unit Conventional Light-Weight Timber-frame = CMU

COSTS (€)
Foundation - 1 695.00 2 839.80 2 839.80 2 839.80
Structure 4 610.81 4916.81 4 610.81 653.00 2 531.60
Roof 1921.50 1 475.80 1 472.46 2284.18 1421.80
Floor 1 428.00 801.74 801.74 801.74 801.74
Masonry 813.20 1 845.30 1532.30
Coating & Paints - 2 698.08 3391.20 3391.20 2 994.28
I TOTAL (€) 8 773.51 13 223.53 13 125.20 10 170.64 13 292.56
| TOTAL (€/m?) 292.45 440.78 437.51 339.02 443.09

Estimated Cost per 30 sq.m. unit (top)
Construction cost analysis; prefab unit Vs conventional construction Vs light-
weight construction Vs timber-frame construction Vs CMU construction (bottom)
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A methodological approach based on key findings

Incident radiation Correlation between Area of South Surfaces per
Usable Building Area and of Solar Exposure
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Correlation between Area of South Surfaces per Correlation between external surface area per
Exposed Area and of Solar Exposure volume and of solar exposure
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Incident solar radiation charts (kwh/m?/yr) for each massing scheme
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A methodological approach based on key findings

Prefab Eco Smart House

To mpokatackevaopEvo Eco Smart House uAoTtolBnke
0TO TAQLOLO EVOG OUYXPNUATOS0TOUNEVOU
Tipoypapparog tng Evpwnaikng Evwong.
- Euyaplotoupe 0Aoug ToUuG YOopPEe(G TTou eTtEAsEaV TNV
' HAYMET w¢ Kataokeuaotpla talpia autou Tou

KALVOTOHOU Kal TIPOTUTIOU EPYOU.

PreFab Eco-Smart housing unit realized with Elymet
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Application of findings to coursework development

Based on the above, the semester long process led the students through the
following steps:

Architectural design

Building on the key design strategies and parameters, the investigation
progressed to examine potential architectural morphologies.

The focus was on achieving a construction cycle that is cost-effective, promotes
straightforward assembly, and enhances energy efficiency while minimizing
operational costs through a comparative analysis of:

* Material choices and methods of construction
* Cost analysis and financial pro forma

* Daylighting simulations

* Passive design strategies
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Application of findings to coursework development
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Indicative student project proposal
by Anna Chartoupallou,
based on the stated design objectives
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Application of findings to coursework development
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Indicative student project proposal
by Anna Chartoupallou,
based on the stated design objectives
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Application of findings to coursework development
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Indicative student project proposal
by Anna Chartoupallou,
based on the stated design objectives
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Application of findings to coursework development
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Indicative student project proposal
by Anna Chartoupallou,
based on the stated design objectives
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Concluding thoughts

* A studio-based class assignments should strive to promote a holistic
perspective, considering not only the technical aspects but also project
feasibility, financing and long-term building life cycle performance.

e This could serve as a stepping-stone towards creating more sustainable
communities, utilizing potential opportunities such as new residential
neighborhoods, infill developments, renovations of existing estates or the
use of vacant and underutilized lots within existing residential areas.

* By addressing these issues, this investigation hopes to encourage a shift
towards more sustainable and adaptable affordable housing models.
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Thank you for your attention

By. A. SAVVIDES, D. PARPAS, C. VASSILIADES, A. CHARTOUPALLOU, S. SPYROU
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