

INTELLIGENT BUILDINGS

An intelligent building was first used in the United States in the early 80's and a definition given by the Intelligent Building Institution in Washington is: 

‘An intelligent building is one which integrates various systems to effectively manage resources in a coordinated mode to maximise: technical performance; investment and operating cost savings; flexibility’. 

More recently CIB Working Group W98 on Intelligent and Responsive Buildings stated: 

‘An intelligent building is a dynamic and responsive architecture that provides every occupant with productive, cost effective and environmentally approved conditions through a continuous interaction among its four basic elements: Places (fabric; structure; facilities): Processes (automation, control; systems): People (services; users) and Management (maintenance; performance) and the interrelation between them’.

PROBLEMS IN INTELLIGENT BUILDINGS

Design and maintenance are two core activities that directly contribute to the quality of construction and performance. There are several problems occur in intelligent building, such as:

a) Design and maintenance professionals often have minimal knowledge or respect for each other's problems.

The priorities considered in design frequently rank maintenance as the lowest need and the lessons learned through remedial measures rarely influence design procedures.

b) Lack of knowledge and understanding among design professionals.

Due to the inherent separation and under the pressure of time/ budget, design consultants often do not have sufficient understanding and knowledge on maintenance issues during office building design stage. As a result, there are limited considerations for service, upgrade and maintenance during the life span of the building

.

c) Lack of data on operational requirement.
There is a lack of historical data concerning the operational requirements and maintenance performance of existing buildings. As a result, designers have to work with insufficient or inappropriate information.

d) Difficulties in forecasting future condition and changes.

Increasing global warming may have a significantly important effect on the climate and therefore the weather conditions for buildings to withstand. Designers, however, are unable to predict such changes for remedial measures to be taken. This is likely to cause problems for future building servicing and maintenance effectiveness.

e) “First cost” mentality.

Designers conventionally focus on the initial cost of building, i.e. built cost, with little consideration for anticipated subsequent costs such as incurred in building maintenance. Similarly, developers often focus on the capital cost, but very often capital cost is only 20% of the operation cost of a building over the life of building”. How buildings will perform or what they will cost to run, in 20, 50, and 80 years time is currently not a key issue considered by developers.

These problems and limitations are particularly evident in older buildings, which occupy the major part of the existing building stock of most countries. Their operating and maintenance activities are normally not sufficiently documented to reveal the real costs incurred during their life. Increased expenditure on routine maintenance and retrofit are a burden for owners and occupants, who are only now beginning seek strategic solutions. 

These problems also have caused overall poor performance of buildings, with excessive energy use and high system upgrade costs. Only in recent years, has some effort has been made to facilitate improved communication and appropriate management to create a better balance of the design and maintenance fields. One approach to this is for a single group to coordinate design, construction and maintenance activities. An alternative is to forecibly involve greater participation by assigning legal responsibilities. In Singapore, for example, there is a planning requirement for developers to retain a 30% share in the building for ten years after completion. In Taiwan, there are also rules for the developer to hand-over a maintenance budget to the building management control board in the delivery process.

These compulsory requirements actively assist in increasing maintenance assessment but improved design and construction techniques are also needed to achieve long term performance. In practice, there is very limited association and integration between maintainers and designers. Designers continue to create buildings that fail to achieve satisfactory long term performance, while maintainers remain in relative isolation with little evident influence or impact on design. Design and maintenance issues require a practical integrated approach, a problem solving orientation and a ‘learning from experience’ exercise in order to promote building performance and reduce lifecycle costs.

INTELLIGENT BUILDINGS IN FUTURE
According to Derek J Clements-Croome, the future drivers for intelligent buildings will be information technology; robotics; smart materials; sustainable issues as well as the impacts of social change. There will be many pressures which will influence the built environment, besides the developments in technologies. There will be a considerable impact resulting from climate change; impacts of developments in other industries; changing customer aspirations which will influence client needs; changes in regulations; and probably most important of all, the influence of changes in society on the way buildings are conceived, designed and managed. 
Intelligent clothing presents the merging of advanced electronics with new textile materials which possess special properties. It is expected that they will have a big impact in all walks of life as integrated fabric sensors can monitor and display blood pressure, body temperature as well as interact with microchips set in the surrounding building fabric. Most of the information technologies which will be using in ten years time exist today. It will be increasing computer power with a decreasing unit cost. The vocabulary of information technology is already established. The keywords are virtual reality, inter-connectivity, cordless technology, fibre optics and universal cabling systems. The evolution of fibre optics is rapid and has resulted in a ten-fold increase in transmission capacity every four years since the 1970's. 

New materials are bringing about major revolution in architecture. Their influence is everywhere. Materials may be embedded with microchips making them responsive to frequent changes in requirements. Sensor technology, super conductivity at low room temperatures and prefabrication techniques are all influencing the way that materials are arranged and handled in design and construction. A major aspect of sustainability is energy consumption. Carbon dioxide from fossil fuel power stations is high whereas that from renewable resources such as solar power, wind power and biomass is very low. The economics of solar photo voltaic systems are becoming increasingly attractive so that by 2010 they will be a viable alternative in many situations. It is likely that fuel cells energised by centralised hydrogen production plants will become common after 2020. It is likely that buildings will be largely shaped by value for money, water conservation, occupant well-being, health and productivity, renewable energy and energy efficiency. 
Buildings affect people in various ways. They can help us to work more effectively; they also present a wide range of stimuli for our senses to react to. If there is to be a common vision then it is essential for architects, engineers and clients to work closely together throughout the design, construction and operational stages of the conception, birth and life of the building. This means consultants, contractors, manufacturers and clients share a common vision and value system from the outset. There has to be an understanding of how patterns of work are best suited to a particular building form served by an appropriate environmental system. There are a host of modem technologies emerging that helps these processes but in the end it is how we think about achieving responsive buildings that matters. Intelligent buildings can cope with social and technological change and are adaptable to short-term and long-term human needs. This is the fundamental meaning of the term intelligent building. 
Ballast Wiltshier produced a report Landscape of Change: Built Environment of the Digital Age in conjunction with the Bartlett School of Architecture at University College London in 1999. Many of the issues discussed have been echoed in other reports such as Construction: A 2020 Vision (Construction Industry Board, 1999) but here the buildings are also seen as digital nodes within the urban context. The impact of the globalisation of business is creating a population of mobile professionals who may choose to work at home, in an office or on the move. Clean high tech manufacturing industries are focusing their activities in small conglomerates or technopoles. 
New technology is a liberating force opening up many new opportunities at personal and business levels. Of course patterns of working are changing. For example, not all people want to sleep at night as gradually the convenience of the twenty-four hour society is dawning. This is having a tremendous impact on services and facilities which are being provided, especially in cities. Work is eventually becoming more pleasurable and more stimulating as robots are beginning to take over the menial repetitive tasks. Human beings are becoming more aware of the enhanced well-being produced by leading a life with a healthy mind as well as a healthy body. There is a new culture of living and working emerging. 
A major challenge for the twenty-first century is to see how chaos theory can be applied to solving problems in construction and thereby understanding the behaviour of systems. Systems are complex because they involve the building; the processes which take place in operating the building; the information and communication systems; the people who are managing and using the building. Similar buildings in similar locations can for example demonstrate energy consumption which can differ by as much as 6: 1 and this mainly due to the different management systems involved in the buildings as well as the impact of the various behaviour patterns of the users on the energy consumption. We need to apply our knowledge about chaos theory to construction. 
Whether it is green buildings, intelligent buildings or digital buildings, which in reality are all the same thing, a world is emerging which relies on people synthesising applications of ideas from biology, physics, chemistry, materials science and the information of sciences but all involved ultimately in the life sciences which principally is about improving the quality of life in the widest sense for people whilst taking responsibility for respecting natural resources. Clarity of thinking often only becomes acute when emergency situations arise. Weare now faced with a doubling of the world population by 2050 and a world where each country is almost becoming like a village of the earth. Historic villages are conserved with the greatest care in many places over the world but all by independent means, whereas today the conservation of the earth, air and the oceans in the future depends on a united effort from everyone. 
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