Potential buyers can choose between three different kinds of houses. Although most houses are semi-detached or row houses, due to the nature of the site, there are different size areas of housings; a) 60-75 sq. meters, b) 90-105 sq. meters and c) 120-140 sq. meters. Every house can be modified for increased size. Most houses have also been adapted to the natural slope of the site. There is also a small number of houses that have been grouped together to form what is called “condominia”. They have their own gardens and common leisure facilities.
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                 Figure 11: Map of the region “Little Repontina” of Saint Andrew of Kynouria

5) BUILING INTEGRATED RES TECHNOLOGIES

A) District cooling: The possibility of solar assisted district cooling will be employed. Since the network of pipes must be fitted through the already build village, some complexity is associated with the installation of a district system. However the potential energy savings are great. The fact that cool seawater is available enables the use of highly efficient centralised chillers.

B) Other appropriate technologies: The use of biomass - possibly from local vegetation - will be investigated. As far as passive cooling is concerned ceiling fans and buried (earth) pipes will be employed. 

Main advantages of this village are:

1. Sea breeze for night ventilation

2. Seawater for the efficient cooling of central chillers.

As far as structure of the houses and the surrounding area is concerned, preference will be given in natural materials wherever this is possible. Sustainable collection and use of waste together with recycling techniques will be employed. Raining water will be collected and recycled.
6) BUILDING ENVELOPE, PASSIVE HEATING / COOLING

· Building envelope: Improvements will be employed in the following areas: Insulation, solar control, advanced glazing (double glazing systems). Natural ventilation will be employed through the optimisation of the openings and the exploitation of night breeze.

· District cooling: Solar assisted district cooling will be employed.

· Low energy options: The following solution will be employed wherever this is possible:

a. Passive cooling for the summer, 

b. cool materials, 

c. exploitation of sea breeze. 

d. District cooling and heating with the integration of RES, mainly solar and biomass. District cooling and heating will be based on renewable energy sources. This should have great benefit on the cost of energy supply and will have an appeal to inhabitant’s ecological conscience.

e. Use of natural materials, sustainable collection and use of waste and recycling techniques. 

f. Management of raining water and recycling of water. Use of grey water.

7) EVALUATION:

A. BASE CASE 

As the village has already been built the base case scenario can be easily determined. Advanced case scenarios include improvements in the envelope (namely wall and roof insulation, glazing, and ground cooling) and in all other aspect of microclimate, demand site management.

The village was designed in the late 80’s. Construction started in 1989 and was completed in the early 90’s. Since 1994 it has been inhabited. Even though modern materials and design techniques have been used there is still a lot of space for improvement as far as energy consumption is concerned. 

The houses are built by 18cm brick wall with 2.5cm lightweight plaster cover. On the inside there is 5cm expanded polystyrene insulation covered with 15mm gypsum plasterboard. Doors are made by 7 cm timber hardwood. 10cm of polystyrene serve as roof insulator. The floor is made of 15cm solid concrete covered with 5cm aerated concrete and 1cm flooring-cork tiles on top. The windows are single on a wooden frame At present the average load for heating is about 70 kWh per square meter per year and around 45kWh for cooling.

B. IMPROVEMENTS ON THE BUILDING ENVELOPE

One has to keep in mind that this settlement is mainly intended for vacation housing and hence the summer performance of the houses is of primal importance. At this traditional seaside resort tenants will enjoy most of the summer months. However winter performance will also be optimised as some people might use the resort as permanent residence. 
· Insulation: Wall and roof insulation will be increased from 5 to 10cm of expanded polystyrene. This significantly reduces the heating load by 20 to 30%. However cooling loads are not so much affected by wall and roof insulation. Results are shown in the figures.

· Solar control: This is optimised by the use of solar shades on the inside and the outside of the building. Solar shading is also improved with the application of tree planting, but this is incorporated on the microclimatic improvements.

Internal shading devices (blinds) will be incorporated in the inside of the building. External shades will also be used on the south side of the houses but they will be specially designed for the buildings to adjust to the traditional architectural style of the settlement. 

· Advanced glazing (double glazing systems): Double glazing systems usually contribute in the winter performance of the building; they increase the overall thermal insulation of the envelope and hence reduce the heating loads. When used in conjunction with shading mechanisms the cooling loads can also be decreased. Results are shown in the figures.

Natural ventilation/ night ventilation: As this settlement is situated near the sea, the night breeze is the main beneficial factor that has to be taken advantage of in order to reduce the cooling loads. Using carefully designed openings night ventilation cools the interior of the building. The performance of this mechanism depends on the
