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Postgraduate Certificate in Facade Engineering

Building Physics and Acoustics

Building Physics:
Building physics is a multidisciplinary field that combines principles from physics, engineering, and
architecture to understand and optimize the performance of buildings in terms of energy efficiency,
comfort, and sustainability. It encompasses various aspects such as heat transfer, moisture movement, air
flow, acoustics, and lighting.

Thermal Insulation:
Thermal insulation is a material or a combination of materials that reduces the transfer of heat between the
interior and exterior of a building. It helps maintain a comfortable indoor temperature, reduces energy
consumption for heating and cooling, and improves overall energy efficiency. Examples of thermal
insulation materials include fiberglass, mineral wool, foam boards, and reflective barriers.

Thermal Conductivity:
Thermal conductivity is a measure of a material's ability to conduct heat. It is expressed in units of watts per
meter-kelvin (W/mK). Materials with low thermal conductivity, such as insulation materials, are effective in
reducing heat transfer, while materials with high thermal conductivity, like metals, are good conductors of
heat.

U-Value:
The U-value, also known as the thermal transmittance, is a measure of the rate of heat transfer through a
building element (such as a wall, roof, or window). It is expressed in units of watts per square meter-kelvin
(W/m²K). A lower U-value indicates better thermal insulation and reduced heat loss.

Thermal Bridging:
Thermal bridging occurs when a conductive material creates a path for heat to bypass insulation, leading to
increased heat transfer and potential energy loss. Common areas of thermal bridging include metal studs in
walls, window frames, and connections between building elements.

Solar Heat Gain:
Solar heat gain refers to the increase in temperature within a building due to solar radiation entering
through windows, walls, or roofs. It can impact the building's energy consumption for cooling and heating,
as well as indoor comfort levels. Proper design strategies, such as shading devices and low-emissivity
coatings, can help reduce solar heat gain.

Daylighting:
Daylighting is the practice of using natural light to illuminate indoor spaces, reducing the need for artificial
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lighting. It not only enhances visual comfort and productivity but also contributes to energy savings and
sustainability. Effective daylighting design considers factors such as window orientation, size, and glazing
properties.

Thermal Comfort:
Thermal comfort is the condition of mind that expresses satisfaction with the thermal environment. It is
influenced by factors such as air temperature, humidity, air speed, and clothing. Achieving thermal comfort
in buildings involves proper HVAC system design, insulation, and control of indoor environmental
conditions.

Psychrometrics:
Psychrometrics is the study of the properties of moist air and the relationships between temperature,
humidity, and other parameters. Understanding psychrometrics is crucial for HVAC design, energy
calculations, and assessing indoor air quality in buildings.

Acoustics:
Acoustics is the science of sound, encompassing the generation, propagation, and reception of sound
waves in various environments. In building design, acoustics play a critical role in controlling noise levels,
enhancing speech intelligibility, and ensuring occupant comfort.

Sound Transmission Class (STC):
The Sound Transmission Class (STC) is a rating system that measures the sound insulation performance of
building elements, such as walls, floors, and ceilings. A higher STC rating indicates better soundproofing
capabilities, effectively reducing the transmission of airborne noise between rooms.

Noise Reduction Coefficient (NRC):
The Noise Reduction Coefficient (NRC) is a measure of the sound absorption capabilities of a material or
surface. It ranges from 0 to 1, with higher values indicating better sound absorption. NRC is crucial for
controlling reverberation and improving acoustics in spaces such as offices, classrooms, and auditoriums.

Reverberation Time:
Reverberation time is the time it takes for sound to decay by 60 decibels after the sound source stops. It
affects the clarity of speech, music, and overall sound quality in a room. Reverberation time is influenced by
the room's volume, surface materials, and furnishings.

Impact Insulation Class (IIC):
The Impact Insulation Class (IIC) is a rating system that evaluates the impact sound insulation performance
of floor assemblies. It measures the ability of a floor to reduce impact noise, such as footsteps or moving
furniture, from transmitting to the space below. Higher IIC ratings indicate better impact sound insulation.

Vibration Isolation:
Vibration isolation involves the design and implementation of measures to reduce the transmission of
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vibrations from one part of a building to another. It is crucial for controlling structural-borne noise, such as
machinery vibrations or footsteps, to ensure occupant comfort and protect sensitive equipment.

Room Acoustics:
Room acoustics refers to the study and optimization of sound quality within an enclosed space. It involves
controlling reverberation, sound reflections, and background noise levels to create an optimal acoustic
environment for specific activities, such as listening to music, giving presentations, or holding meetings.

Diffusion:
Diffusion is the scattering of sound waves in different directions upon striking a rough or irregular surface. It
helps prevent sound reflections and standing waves, improving the overall sound quality and reducing
acoustic distortions in a room. Diffusion panels and diffusers are commonly used to enhance room
acoustics.

Flutter Echo:
Flutter echo is a repetitive sound reflection phenomenon caused by parallel hard surfaces in a room, such as
walls or ceilings. It produces a rapid series of echoes that can be distracting and disruptive to
communication. Absorptive materials, diffusers, or acoustic treatments can mitigate flutter echo.

Occupant Noise Exposure:
Occupant noise exposure refers to the level of noise that occupants are subjected to within a building
environment. Excessive noise levels can lead to stress, reduced productivity, and health issues. Effective
acoustic design and noise control measures are essential to minimize occupant noise exposure.

Facade Engineering:
Facade engineering involves the design, analysis, and optimization of building facades to meet performance
requirements related to structural integrity, energy efficiency, sustainability, and aesthetics. It integrates
various disciplines, including architecture, structural engineering, building physics, and materials science.

Thermal Performance:
Thermal performance relates to the ability of a building facade to regulate heat transfer, maintain indoor
comfort, and reduce energy consumption. Factors such as insulation, glazing properties, solar shading, and
air infiltration play a key role in optimizing thermal performance and overall building energy efficiency.

Structural Integrity:
Structural integrity refers to the ability of a building facade to withstand various loads, stresses, and
environmental conditions without failure. Facade engineers analyze structural elements, connections, and
materials to ensure safety, durability, and compliance with building codes and standards.

Building Envelope:
The building envelope is the physical separation between the interior and exterior environments of a
building. It includes the walls, roof, windows, doors, and foundation, which collectively form a barrier to

Read online: https://certificates.gsbf.co.uk/guides/3220609/building-
physics-and-acoustics

Greenwich School of Business and Finance · 21 Jun 2026



G U I D E

control heat transfer, moisture infiltration, air leakage, and sound transmission.

Facade Systems:
Facade systems are the components and assemblies that make up the external envelope of a building. They
include curtain walls, windows, cladding, sunshades, and insulation systems. Facade engineers select and
design these systems to meet performance, aesthetic, and functional requirements.

Energy Modeling:
Energy modeling is the process of simulating and analyzing a building's energy performance using
computer software. It helps evaluate different design options, predict energy consumption, and optimize
building systems for efficiency and sustainability. Energy modeling is essential for achieving energy targets
and compliance with regulations.

Computational Fluid Dynamics (CFD):
Computational Fluid Dynamics (CFD) is a numerical simulation technique used to analyze fluid flow, heat
transfer, and other physical phenomena in buildings. Facade engineers employ CFD simulations to optimize
natural ventilation, indoor air quality, and thermal comfort, as well as to assess wind loads on facades.

Building Information Modeling (BIM):
Building Information Modeling (BIM) is a digital representation of a building's physical and functional
characteristics. It enables collaborative design, visualization, and analysis of building elements, systems, and
performance. Facade engineers use BIM tools to coordinate and integrate facade design with other building
disciplines.

Life Cycle Assessment (LCA):
Life Cycle Assessment (LCA) is a methodology for evaluating the environmental impacts of a building facade
throughout its entire life cycle, from raw material extraction to disposal. It considers factors such as energy
consumption, greenhouse gas emissions, resource depletion, and waste generation to inform sustainable
design decisions.

Facade Maintenance:
Facade maintenance involves the inspection, repair, and upkeep of building facades to ensure their
performance, safety, and longevity. Regular maintenance practices, such as cleaning, sealing, and painting,
help prevent deterioration, water infiltration, and structural issues in facades.

Fire Safety:
Fire safety in building facades involves measures to prevent, contain, and mitigate the spread of fire within
or between structures. Facade engineers design fire-resistant materials, assemblies, and systems to meet fire
codes, protect occupants, and minimize property damage in the event of a fire.

Facade Aesthetics:
Facade aesthetics pertain to the visual appearance, design, and style of a building's external envelope.
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Facade engineers collaborate with architects, designers, and clients to create facades that enhance the
building's identity, reflect its function, and contribute to the urban context.

Sustainability:
Sustainability in facade engineering involves the integration of environmentally friendly practices, materials,
and technologies to reduce the environmental impact of buildings. Facade engineers strive to design
energy-efficient, resource-efficient, and resilient facades that promote occupant well-being and mitigate
climate change.

Green Building Certification:
Green building certification programs, such as LEED (Leadership in Energy and Environmental Design) and
BREEAM (Building Research Establishment Environmental Assessment Method), recognize buildings that
meet high standards of sustainability, energy efficiency, and environmental performance. Facade engineers
play a key role in achieving green building certifications through innovative facade design and strategies.

Facade Challenges:
Facade engineering faces various challenges, including balancing conflicting performance requirements,
meeting stringent codes and regulations, integrating complex building systems, addressing climate change
impacts, and adapting to emerging technologies. Facade engineers must collaborate with multidisciplinary
teams, stay updated on industry trends, and employ innovative solutions to overcome these challenges.
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