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CHAPTER 1: THE LESSONS OF THE HISTORY 

In the past, improvements in construction technology served the socio-economic interests of people. 

Yet, at a certain time, similarly to the television broadcasting, where the glittering medium replaced 

the value of the message, the focus on occupant well-being faded out - to be replaced by the beauty 

of glass and metal facade.  

1.1 INTRODUCTION 

At the same time information exploded. About 1000 books are published every day and the total of all 

printed information doubles every eight years. The large volume of information causes information 

anxiety by creating a gap between data and knowledge. This happens when the information does not 

tell us what we need to know. Furthermore, the overflow of information reduces our ability to think 

critically (no time is left to analyze the data and to evaluate its worth). To add insult to injury a 

difference between schools and Universities disappears when both of them try to pack the students 

with information instead of teaching them how to think. In this type of “modern” education, the 

boundary between building physics and structural engineering disappears despite the fundamental 

differences. In the structural engineering the load-deformation relationships may be nonlinear but they 

are almost always additive (even in metal fatigue we use the total energy to maintain the additive 

character of relations). In building physics all transport processes take place in real time and the same 

state can be reached at different period with various mix of environmental and mechanical effects.  

Critical thinking is fundamental to the development of the modern construction industry. To this end 

we need to integrate elements of science, sociology and philosophy and teach students of 

architecture, civil, mechanical and environmental engineering and practicing professionals who want 

to improve their understanding of the interaction between people, buildings and environment. While 

in past the architect had a holistic view of occupants’ requirements and how the building could meet 

those requirements, this is not the case today. In year 1900 there were about 500 different 

construction products to choose from in the Swedish market, by 1950 they increased to about 5 0001 

and today we can find 55 000 – 60 000 different products.  

The growth of specialized expertise and a fragmented design process has erased the equilibrium 

with which architects are able to shape the design of a building. On the other hand, today more than 

in the past the architect must be able to produce an integrated design that satisfies the building 

occupants in all aspects of the building performance.  

Since the energy crisis in 1973 we started considering the impact of buildings on the natural 

environment and with time we have moved “beyond green”, to realize that sustainability requires an 

equilibrium between ecology, society and economy. Thanks to the socio-economic pressures created 

by the pursuit of sustainability in building design we are now forced to bring back a balanced holistic 

approach to the process of construction. Sustainable buildings require the equilibrium between form and 

function and optimization of all aspects of the systems performance. In environmental control it is not 

easy because heat, air and moisture transports are inseparable.  Each of them influences the others and 

is influenced by all the materials in the enclosure. 
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Often, we simplify architectural design by relating control of each phenomenon to a particular 

material. Thermal insulation, for example, is to control heat transfer and the air barrier to control air 

leakage. Yet, each material may contribute to various aspects of building performance. For 

instance, by modifying the temperature in a wall cavity, exterior thermal insulation will reduce 

moisture condensation inside the wall. Thus, to ensure that all aspects of the building enclosure 

perform effectively, we must deal with heat, air and moisture transport collectively. 

In some ways, this approach represents a return to the thinking of 90 years ago, long before detailed 

analyses were routine. The difference today centers on improved standards and requirements 

concerning performance of the individual elements that makes up the building enclosure. So, while 

we return to the holistic approach of the past, we are now better able to apply the fundamental 

concepts first introduced in the 1930s. 

Yet, there is another compelling reason for us to write this book. Traditional building physics was 

used primarily to explain the performance of conventional construction assemblies. It explained the 

reasons for failures when they occurred but did not influence building envelope design. Now, the 

change of design paradigm requires the modern building physics becomes a leading factor in the 

design process influencing both the building form as well as the design of individual building 

assemblies. We recognize that optimizing the passive elements of design (i.e. insulation levels, air 

tightness, fenestration design, building form and solar orientation) is a first step towards the near 

zero energy performance, but this is just the beginning of the process. After utilizing all the passive 

measures one must add low exergy sources of solar, wind and geothermal energy to the passive 

design elements and once this is achieved add  renewable energy power generation e.g., 

photovoltaics. In such a design process building physics must tie together the analysis of the 

architect, and the civil and mechanical engineers. 

In the redefining of building physics we focus on understanding of environmental phenomena and 

methods to address the construction constraints. Yet in the English speaking countries the 

discipline of building physics is poorly taught (if taught at all) and before writing a more advanced 

text we needed also to fill the education gap. 

In redefining the role of building physics we must recognize that most improvements in built 

environments over 90 years were paid by the increased use of energy. Except for the increased 

environment pollution, there was no other problem, as long as energy was inexpensive and the 

environmental impacts of its exploration, processing and use were unrecognized. Now though in the 

context of increasing energy costs and rising environmental awareness we need to maintain high indoor 

environmental standards for building occupants by finding ways of re-thinking the design process. In this 

manner, building physics becomes a critical part of the 3rd industrial revolution. The first one bringing the 

steam power, the second electricity and the third bringing the distributed energy sources and 

information technology that tie them in a smart grid.  

The informative scope of this book is dominated by North American data, experience, building 

technologies and even formal approach. It is expected that for readers in Europe it will be an inspiring 

and new point of view to be confronted with typical European practice in this field. Some comments 

regarding European directives, standards or typical building issues have been added to facilitate 

comparison or contrast different attitudes. 

 


