
Definitions Relevant to “Building Science” – miscellaneous citations, etc. 

 
Building Science – Wikipedia Definition 
 
Building science is the collection of scientific knowledge that focuses on the analysis and control of the 
physical phenomena affecting buildings. It traditionally includes the detailed analysis of building materials 
and building envelope systems. In Europe, building physics is a term used for the knowledge domain that 
overlaps heavily with building science, and includes fire protection, sound control, and daylighting as well 
as the heat and moisture concerns that tend to dominate North American building science. The practical 
purpose of building science is to provide predictive capability to optimize building performance and 
understand or prevent building failures. 
 
This is the architectural-engineering-construction technology discipline that concerns itself with the 
'mainly detail-design' of buildings in response to naturally occurring physical phenomenon such as: 

 the weather (sun, wind, rain, temperature, humidity), and related issues: e.g. freeze/thaw cycles, 
dew point/frost point, snow load & drift prediction, lightning patterns etc. 

 subterranean conditions including (potential for seismic or other soil + ground-water activity, frost 
penetration etc.). 

 characteristics of materials,(e.g. Galvanic corrosion between dissimilar metals, permeability of 
materials to water and water vapor, construct-ability, compatibility, material-adjacency and 
longevity issues). 

 characteristics of physics, chemistry and biology such as capillary-action, absorption, 
condensation ("will the dew point occur at a good or bad place within the wall?"), gravity, thermal 
migration/transfer (conductivity, radiation and convection), vapor pressure dynamics, chemical 
reactions (incl. combustion process), adhesion/cohesion, friction, ductility, elasticity, and also the 
physiology of fungus/mold. 

 human physiology (comfort, sensory reaction e.g. radiance perception, sweat function, chemical 
sensitivity etc.). 

 energy consumption, environmental control-ability, building maintenance considerations, 
longevity/sustainability, and occupant (physical) comfort/health. 

  
The building science of a project refers to strategies implemented in the general and specific arrangement 
of building materials and component-assemblies. 
 
The practical outcome of building science knowledge is reflected in the design of the architectural details 
of the building enclosure (see building envelope), and ultimately in the long-term performance of the 
building's 'skin'. The scope can be, and is, much wider than this on most projects; after all, engineering is 
applied science mixed with experience and judgment. When architects talk of "building science", they 
usually mean the 'science' issues that traditional engineering disciplines traditionally avoided, albeit there 
are emerging disciplines of 'building scientists', 'envelope consultants', and 'building engineers'. 
 
Many aspects of building science are the responsibility of the architect (in Canada, many architectural 
firms employ an architectural technologist for this purpose), often in collaboration with the engineering 
disciplines that have evolved to handle 'non-building envelope' building science concerns: Civil 
engineering, Structural engineering, Earthquake engineering, Geotechnical engineering, Mechanical 
engineering, Electrical engineering, Acoustic engineering, & fire code engineering. Even the interior 
designer will inevitably generate a few building science issues.  

http://en.wikipedia.org/wiki/Building_science
http://en.wikipedia.org/wiki/Building_materials
http://en.wikipedia.org/wiki/Building_envelope
http://en.wikipedia.org/wiki/Building_performance
http://en.wikipedia.org/wiki/Galvanic_corrosion
http://en.wikipedia.org/wiki/Dew_point
http://en.wikipedia.org/wiki/Building_materials
http://en.wikipedia.org/wiki/Building_envelope
http://en.wikipedia.org/wiki/Architect
http://en.wikipedia.org/wiki/Architectural_technologist
http://en.wikipedia.org/wiki/Civil_engineering
http://en.wikipedia.org/wiki/Civil_engineering
http://en.wikipedia.org/wiki/Structural_engineering
http://en.wikipedia.org/wiki/Earthquake_engineering
http://en.wikipedia.org/wiki/Geotechnical_engineering
http://en.wikipedia.org/wiki/Acoustic_engineering


Building Physics (Building Science in North America) (per Mark Bomberg) 
 
Building physics is based on predictability of performance each time a change in design is made.  
Building Physics is focused on the movement of heat, air and moisture through a building enclosure and 
its effects on the building fabric, its occupants, and indoor environment. 
[See Journal of Building Physics for more definitions and related information.] 

Published conversation with BSC  - http://www.architects.org/architectureboston/articles/if-walls-could-talk-science-building 

 
Building Science is “the study of the interaction between the various materials, products, and systems used in 
building construction, the occupants of these buildings, and the environments in which they are located.” 

Energy Policy Act of 2005 (Public Law 109-058) 
 

Section 914. Building Standards. 
 
(a) Definition of High Performance Building – In this section, the term “high performance building” means 
a building that integrates and optimizes all major high-performance building attributes, including energy 
efficiency, durability, lifecycle performance, and occupant productivity. 
 
(b) Assessment – Not later than 120 days after the date of enactment of this Act, the Secretary shall enter 
into an agreement with the National institute of Building Sciences to – 

(1) conduct an assessment (in cooperation with industry, standards development organizations, 
and other entities, as appropriate) of whether the current voluntary consensus standards and 
rating systems for high performance buildings are consistent with the current technological state 
of the art, including relevant results from the research, development and demonstration activities 
of the Department; 
(2) determine if additional research is required, based on the findings of the assessment; and 
(3) recommend steps for the Secretary to accelerate the development of voluntary consensus 
based standards for high performance buildings that are based on the findings of the 
assessment. 

(c) Grant and Technical Assistance Program – Consistent with subsection (b) and section 12 (d) of the 
National Technology Transfer and Advancement Act of 1995 (15 U.S.C. 272 note), the Secretary shall 
establish a grant and technical assistance program to support the development of voluntary consensus-
based standards for high performance buildings. 
 

 
 
Energy Independence and Security Act of 2007 - (PL-110-140), 
 
Title IV, Energy Savings in Buildings and Industry, Section 401, Definitions. (12) HIGH-PERFORMANCE 
BUILDING 
 
The term `high performance building' means a building that integrates and optimizes on a life cycle basis 
all major high performance attributes, including energy conservation, environment, safety, security, 
durability, accessibility, cost-benefit, productivity, sustainability, functionality, and operational 
considerations. 
 

http://www.architects.org/architectureboston/articles/if-walls-could-talk-science-building
http://www.nibs.org/?page=hpbc_resources


“Building engineering physics is a relatively new scientific discipline which investigates the areas of 
natural science that relate to the performance of buildings and their indoor and outdoor environments. 
The field deals principally with the flows of energy, both natural and artificial, within and through buildings. 
The understanding and application of building engineering physics permits the design and construction of 
high performance buildings; that is buildings which are comfortable and functional, yet use natural 
resources efficiently and minimise the environmental impacts of their construction and operation. 
 
Building engineering physics emerged during the latter part of the 20th

 Century, at the interface between 
three disciplines: building services engineering, applied physics and building construction engineering. 
Building services engineering is the design of mechanical and electrical systems to maintain internal 
environmental conditions that enable occupants to be comfortable and achieve their maximum 
performance potential. Through the understanding of the science governing energy flows in buildings, 
applied building engineering physics complements and supports the discipline of building services 
engineering. However, applied building engineering physics must also consider the engineering 
performance of parts of the building not traditionally considered to be systems, such as the architectural 
form and envelope. 
 
Building engineering physics comprises a unique mix of heat and mass transfer physics, materials 
science, meteorology, construction technology and human physiology necessary to solve problems in 
designing high performance buildings. Add to this the requirement for creative design and rigorous 
engineering analysis, and it can be seen that building engineering physics is quite distinct from any of the 
established applied science or construction engineering professions. 
 
Building engineering physics itself is of course just a member of the family of natural sciences that 
contribute to the engineered performance of buildings, which includes biology, materials science, the 
psychology and comfort of humans.” 
 
 

 Sutton, Jane (1 January 2010). "Engineering a Low-Carbon Built Environment". Royal 

Academy of Engineering. Retrieved 19 March 2010. 

 King, Doug. Engineering a Low Carbon Build Environment: The Discipline of Building 

Engineering Physics. London: Engineering a Low Carbon Build Environment: The 

Discipline of Building Engineering Physics. 

NOTE:  Relevant to building science education, Sutton recognized that “Unfortunately, the discipline of 
building engineering physics is severely impaired by lack of diverse education in the construction 
industry. Very few in the construction industry know how to apply the principles of building engineering 
physics and do not have interdisciplinary experience.” 
 
 
Other Definitions –  
 
 
Building Science Forum definition - http://www.monstercommercial.com/the-importance-of-building-science-and-sustainability/ 

http://en.wikipedia.org/wiki/Building_engineering_physics#cite_ref-1
http://www.raeng.org.uk/news/releases/shownews.htm?NewsID=542
http://www.monstercommercial.com/the-importance-of-building-science-and-sustainability/

