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ABSTRACT

The White Paper on renewable Energy states that the total energy requirements in the domestic sector could be reduced by 50% in EU until the year 2010, half of which could be accounts for by introducing passive and active solar technologies in buildings. A project has been undertaken with the aim to study and propose global strategies, tools and guidelines that will promote the efficient and cost effective global implementation of advanced systems and techniques in the refurbishment of existing settlements in Europe. The mean energy consumption of buildings in the European Union countries represents almost 40% of the total energy budget. The study moves towards the direction of promoting the use of RES and other energy saving systems and techniques in the building sector. The project team will achieve the objectives of the proposal through the implementation of nine phases. The total duration of the project is 24 months
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1. INTRODUCTION

The White Paper on renewable Energy states that the total energy requirements in the domestic sector could be reduced by 50% in EU until the year 2010, half of which could be accounts for by introducing passive and active solar technologies in buildings.

The White Paper proposes market measures for fair access to the electricity market, fiscal and financing measures, a bio-energy initiative and improved building regulations. The Community Strategy for action plan, of which SAVE is an integral part, incorporates a take-off campaign of renewables, one of the aspects of which is the integration of renewables in a larger number of communities.

A project called INTERSET has been undertaken with the aim to study and propose global strategies, tools and guidelines that will promote the efficient and cost effective global implementation of advanced systems and techniques in the refurbishment of existing settlements in Europe. The specific objectives of the study include the combination and adaptation of scientific and technological knowledge with best engineering and architectural practice in order to study, develop, propose and disseminate global actions on the integration of energy efficient systems and techniques in existing  settlements requiring refurbishment , the development of tools for best practice and economic efficient management and retrofitting of existing settlements, the study of the existing legislative framework on the implementation of advanced energy efficient systems and techniques in settlements, the assessment of five case studies on the energy efficient retrofitting of specific settlements in Europe, the integration of the results and conclusions into a set of design guidelines for managers and designers of settlements, urban sites and utilities.

2.1 Energy and Buildings in Europe

Buildings represent the most important energy consuming sector. According to recent estimations the primary world energy consumption of the building sector, is close to 17  Mtoe per day which is almost equal to the daily production of the OPEC countries.

The building's sector represents 20 to 45% of the total energy consumption in the various European countries. The mean energy consumption of buildings in the European Union countries represents almost 40% of the total energy budget. The primary energy use in housing and non-domestic buildings in EEC countries, is made up of 43% fuels for electricity generation, 20% of directly used, 18% gas and 6% of soild fuels directly burned and finally 13% of solar energy.

The mean energy consumption in Europe exhibits a slowly increasing trend. A significant increase has been observed in Southern European countries which is mainly due to the increased living standards and low energy prices. On the contrary, the primary energy consumption of buildings in Northern Europe has been reduced during the last years, as a result of intensive energy consumption measures.

Increased energy consumption in Southern Europe mainly results from the use of conventional air-conditioning systems. The increase of family income in Europe has made the use of these systems highly popular. Sales of air-conditioning equipment in Southern Europe countries have increased considerably and have reached values close to 1,7 billion Euros per year. Significant growth rates are also observed in Southern Europe. Especially in Greece, while the sales of packaged air-conditioners was close to 2000 in 1986, the market jumped to over 100000 units in 1998. Important increase rates of air -conditioning have also been observed in Northern European countries. A recent study on the consumption of HVAC systems for cooling purposes has shown that the share of the electrical energy use by HVAC systems is between 15-50% of the annual operational electricity use. Comparisons have shown that A/C offices in Southern Europe do not use more electricity for HVAC systems during summer, then Swedish or British offices, despite the Mediterranean climate. Therefore, the development and use of alternative low energy cooling systems and techniques is critical for the whole evolution of the energy consumption of buildings in Europe.

The building industry is one of the biggest economic sectors in Europe representing a annual turnover of the order of 400 Billion Euro. However, the buildings industry is diverse and highly fragmented, does not have significant funding for research while in general, energy efficiency is not a primary design consideration. Intense competition, despite the limited finances, force the industry to run, in general short term and low risk research projects, aiming to improve their particular products. This type of research although limited given the size of the buildings industry, has given valuable products which are available to the market.

2.2 Reducing the energy consumption of the building sector

Where solar and other RES based passive and hybrid techniques are used as alternatives to conventional heating, cooling and lighting systems, various benefits occur:

· Direct and indirect environmental benefits, associated with reduction of CFCs due to the reduced use of air conditioning equipment and reduction of CO2 emissions caused by electricity production and use of fossil fuels

· Improvement of indoor quality, due to the increase of thermal comfort, visual comfort and indoor air quality.

· Cost savings including savings in capital, maintenance and running costs.

· Energy savings in primary energy which, depending on the case, can be considerable

· Reduced strain on national grids and utilities due to the decrease of the peak electric demand.

· Simplicity and ease of operation on of the used systems, less dependence upon mechanical systems and more opportunities for personal control of the building's environment

· An efficient long-term investment with less dependency on supplies of delivered energy

The penetration of passive solar design in Europe is not negligible. There are some 10000 to 20000 passive solar dwellings in the EU, but there are probably no more than a few hundred other buildings which incorporate such features. However, passive solar supplies EU countries with the equivalent of 96 Mtoe pf primary energy per year, which represents 13% of the total annual building's consumption. In USA during the 80's, there were almost 150000 passive solar homes and 10000 non-residential buildings, while it is estimated that some thousands of buildings being added each year. It was estimated that passive solar constituted as much as 5 to 15% of masonry material sales.

Rapid penetration of solar energy technologies is directly related to the replacement rate of buildings. The current housing replacement rate averages around 1-2% per annum in Europe, while non-domestic building as are replaced more rapidly. The slow replacement rate of buildings increases the potential for passive solar retrofitting of existing buildings. In the frame of older research projects evaluating the energy efficient refurbishment of various types of buildings (office, multiuse, residential), it was clearly derived that proper building retrofitting using energy conservation and passive solar techniques can significantly reduce their energy consumption, even up to % of their energy requirements when conventional design is used.

Based on the above discussion, it can be easily derived that the integration of solar and other RES-based systems and techniques in the built environment of an existing settlement, will potentially have a high potential of applicability, as a global integrated approach can be followed investigating the potential of using such energy-efficient systems in all sectors of the settlement, including architectural characteristics of buildings, energy systems and modification of surrounding environment. Since the design of a settlement is global, it is easier for the designer to design the integration of advanced solar and energy efficient techniques in the rehabilitated settlement's fabric, taking in account the relationship and interaction of the proposed interventions, either when these are applied at building level or at settlement level.

2.3 Potential for energy efficient retrofitting of existing settlements

Integrated and global implementation of RES-based efficient measures, can benefit the settlement and its inhabitants in many ways. In detail, the benefits due to the application of the proposed global RES strategies include:

· Decrease of energy consumption

· Money saving through decreased maintenance and operational costs

· Improvement of indoor and outdoor living conditions 

· Increase of the property's value

· Improvement of the settlement's environmental performance 

3.1 Objectives of the Integrated Scheme

The study moves towards the direction of promoting the use of RES and other energy saving systems and techniques in the building sector, by combining the above presented elements: the need for providing high quality training based on scientific achievements and acquired best practice to related professionals on the energy efficient integrated building design, the lack of appropriate educational material, tools and guidelines for the global integration of energy efficient techniques in all aspects of rehabilitated settlements (microclimate, buildings, local and district energy systems) and the high potential for energy savings due to RES integrated design and retrofitting of settlements in Europe. 

The aim of the study is to analyse and propose global strategies, tools and guidelines that will promote the energy efficient and cost effective implementation of advanced systems and techniques for the refurbishment of existing settlements around Europe.

The specific objectives of the study are: 

· to combine and adapt scientific and technological knowledge with best engineering and architectural practice in order to study, develop, propose and disseminate global actions on the integration of energy efficient systems and techniques in existing  settlements requiring refurbishment . The considered techniques will involve actions aiming (i) to improve the local microclimate, (ii) to improve building design and implement the use of passive and active energy efficient systems and techniques in order to make the best possible use of  RES, as well as of new advanced building materials, (iii) to study the potential of more efficient cooling and heating systems and appliances adapted to the specific operational needs of the existing settlements, (iv) to study the potential of centralized and semi- centralized cooling and heating systems, operated mainly with the use of RES, to satisfy the needs of the settlement (v) to study the potential and the applicability of specific Demand Side Management actions managing and controlling the energy requirements of the existing settlements.

· to develop tools for best practice and economic efficient management and retrofitting of existing settlements and their environment, as well as of the used remote and centralized energy systems, integrating the broad use of energy efficient systems and RES techniques in all levels.

· to develop performance criteria and energy signature methodologies to assist managers and designers to better consider, design and apply efficient refurbishment scenarios for existing settlements. 

· to study the existing legislative framework on the implementation of advanced energy efficient systems and techniques in settlements, identify possible barriers and contribute to the development of appropriate national and European codes and standards.

· to study a number of real case studies around Europe, applying the proposed design guidelines and tools to  existing settlements, thus evaluating on one hand the efficiency and applicability of the proposed guidelines and on the other hand the potential benefits due to the use of an integrated strategy for the efficient  refurbishment of  settlements.

· to integrate the results and conclusions from above into a set of design guidelines for managers and designers of settlements, urban sites and utilities proposing appropriate interventions, techniques and methodologies for the energy, environmental and economic efficient refurbishment of existing settlements.

3.2 Project deliverables 

The final deliverable of the present project will be a global and integrated plan for the energy, environmental and financial efficient refurbishment of existing settlements, aiming to provide design tools and support to a wide range of professionals, to consumers and to public authorities. It will include:

· A Reference Manual - Design Guidelines Handbook, presenting globally design guidelines, performance criteria and methodologies for best practice for the efficient retrofitting of existing settlements, and in particular a) of techniques to improve local microclimate, b) of techniques to improve the building performance, c) of RES based district heating/cooling techniques and DSM methods, d) of advanced low energy consumption heating/cooling systems 

· A complete technical, financial and environmental assessment of the potential for energy conservation of the above mentioned groups of energy efficient interventions when applied to refurbished settlements. The assessment will consider different climatic, operational, energy and environmental criteria and characteristics.

· A series of extended brochures presenting results from the performed case studies, where global scenarios to integrate energy saving systems and techniques during all phases of the retrofitting of an existing settlement will be developed and applied theoretically. The scenarios will assess the potential for energy conservation and financial and environmental benefits due to the extensive use of active and passive energy efficient techniques

· The conclusions and results of the organized workshops on the efficient refurbishment of settlements

The contents of Handbook will be as mentioned below:

Chapter 1: Energy efficient integrated settlement retrofitting

Chapter 2: Improving the Microclimate

Chapter 3:  Improving the Buildings 

Chapter 4:  Advanced air conditioning 

Chapter 5: District Cooling/Heating and Demand Side Management 

Chapter 6: Case Studies 

