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What is it all about?



Understanding Buildings 
Technology for creating data rich building stock

How Buildings Learn 
Retrofit

Elemental Construction Methods
Structural Systems and Frames

Offsite
Material Science

Environmental & Low Carbon Approach
Fire Safety

Assessed through a Case Study 
CW1 Technical Portfolio

CW2 Presentation

Core Themes 



Week 4 Overview:

The story so far….

• BIM Design Construct Operate and Maintain  - One truth
• Challenging Questions of BIM
• Use of Digital Technologies as Interoperable platforms
• Challenges of existing Building Stock, Decarbonisation and Building Typology
• How Buildings Learn – Parallel Ideology 
• Decarbonisation New Technologies  - Early Adopters Buildings as Power Stations?
• Creating a Data Rich Building Stock. 



What about existing building stock?
What challenges do we face? 



Speaking at the CN Decarbonising Construction conference, Sonal Jain warned viewers that the UK 
Government’s target of a net-zero carbon economy by 2050 is at risk because 80 per cent of the buildings that 
will be around in that year have already been built.
Jain said: “Because 80 per cent of the building stock for 2050 already exists, we cannot deliver on our net-zero 
goal without fully upgrading this. There is a limited time to upgrade the existing building stock, and delivering 
net-zero will require deep retrofits of these buildings.”
https://www.constructionnews.co.uk/sustainability/consultant-urges-delivery-of-mass-retrofit-programme-30-09-2020/

Challenges of Decarbonisation  





Challenges of Building Typologies



Functions of Buildings

Why do we Build?

https://i.dailymail.co.uk/i/pix/2015/07/03/14/2A338A5800000578-3148511-image-a-21_1435930837225.jpg

The use of buildings as protective 
structures or enclosures.

Since fire was first used by primitive 
people to provide light and heat, the 
use of energy to aid in environmental 
moderation has developed internal 
environments that reduce the effects 
and extremes in the external climate.



http://4.bp.blogspot.com/-6cWvcEKKHBY/T6CVotA7KyI/AAAAAAAAGTU/ySJEc0U92LQ/s1600/the_neanderthal_encampment_by_zdenek_burian_1950.JPG https://klse.i3investor.com/files/my/blog/img/bl1338_gonnersdorfsettlement.jpg

https://i.pinimg.com/originals/41/ce/63/41ce63be5c59f90e1150a7ea6d97de51.jpg https://museum.wales/stfagans/buildings/bryneryr/



The use of buildings to house people, equipment and 
processes have resulted in the development of buildings 
that can control these internal environments with greater 
accuracy.  

As well as protection and enclosure we can now consider:

• Thermal Insulation and temperature control

• Acoustic insulation

• Provision of Light (natural and artificial)

• Controls for humidity and ventilation

• Exclusion of contaminants. 





Building Styles: 

A vernacular building style is specific to a region and uses the 
local materials available in its construction to form the building 
fabric. 

Modern House construction uses a wide variety of materials 
and techniques and is not specific to any particular region. 
Construction methods, materiality of the building envelope and 
performance of the building fabric can be modified to suit the 
requirements. 



Thermally Light V’s Thermally Heavy:

Thermally light buildings are physically light in weight and 
have a fabric which has little capacity to absorb heat. Such 
buildings respond quickly to changes in external 
temperatures.

By contrast thermally heavy often have a heavy dense fabric 
which reflects some heat and absorbs much of the rest. 
They insulate the interior by reacting slowly to variations in 
external temperature.



• Structurally Stable
• Durability
• Thermal insulation 
• Protection from weather and exclusion of moisture
• Acoustic performance
• Flexibility to change to changing needs
• Aesthetics
• Buildability
• Sustainability 

Performance Requirements of the Building Fabric

What are the key drivers in providing a building that 
is suitable for the need? 

Trigger events?  



Flexibility to change to changing needs

How Buildings Learn

How Digital Technologies can Assist



Creating a Data Rich Building Stock









Swansea city to Youtube here: https://youtu.be/uYdlqqvqhsw

A full building scan https://youtu.be/pyfHtGJyxU0



How Buildings Learn

Flexibility to change to changing needs



FLOW

https://youtu.be/maTkAcDbrEY

https://learningonscreen.ac.uk
/ondemand/playlists/384826



CHANGE

https://youtu.be/ZSaWdp833YM

https://learningonscreen.ac.uk
/ondemand/playlists/384826



What can we learn?

How can we improve?



Post occupancy evaluation

Manual Survey & Observations

Digital Survey

Drones  & Point Cloud 

Use collaborative digital tools 

All of the above. 



How is this managed?

Life Cycle of the Asset that considers:

• Management and Controls for Maintenance
• Introduction of Sustainability Measures
• Monitoring Energy Performance
• Health and Safety - Statutory Observations
• Management of Alterations, Adaptations and 

Refurbishment
• Introduction of New Technologies



• Structurally Stable
• Durability
• Thermal insulation 
• Protection from weather and exclusion of moisture
• Acoustic performance
• Flexibility to change to changing needs
• Aesthetics
• Buildability
• Sustainability 

Performance Requirements of the Building Fabric

What are the key drivers in providing a building that 
is suitable for the need? 

Trigger events?  



Flexibility to change to changing needs

How Buildings Learn

How Digital Technologies can Assist



Challenges and Opportunities



New Technology  (Early Adopters – Driving Change) 

Our innovative Active Buildings® are generating, storing and releasing their own energy - Swansea University

The Active Building Centre Research Programme - WelcomeOur Vision - Sero Homes



There is a limited time to upgrade the existing building 
stock, and delivering net-zero will require deep retrofits 
of these buildings.

Can BIM tools help us evaluate our Building Stock?



Creating a Data Rich Building Stock
Methods for digitizing an Estate

New Build

• Accurate geometry 
• Asset Data available 

Existing Buildings:

Laser scan and Model
• Accurate geometry 
• Limited data   

Conversion of Existing 2D records
• Inaccurate Geometry  
• Data limited to annotations

Data Availability





Creating a Data Rich Building Stock
Taking Precedent: 

Utilizing collaborative platforms to assist with

• Accurate geometry 
• Accurate Data

• Snagging, Defects
• Monitoring / Reporting / Allocating 

• Asset Tagging (QR codes)



Creating a Data Rich Building Stock
Putting Theory into Practice 

Utilizing collaborative platforms to assist with

• Accurate geometry 
• Accurate Data

• Snagging, Defects
• Monitoring / Reporting / Allocating 

• Asset Tagging 

Laser Scan
Add Asset Data

Create Stamps
Assign Issues

Generate QR Codes



Module Learning Outcomes 
(from module syllabus)

Demonstrate a systematic understanding of the main concepts of structural design, building construction and 
environmental science as they relate to the construction of buildings, including the science of fire, smoke generation 
and spread and design principles to minimise the risk of smoke and fire;

outline the main current developments in structural design, building materials, construction techniques and 
sustainable design;

explain the methods of investigation and information resources available to establish the state of current knowledge in 
construction technology;

communicate the methods of utilising fabric first thermal efficiency, regenerative design solutions and ethical sourcing 
of products.

Assessment 1 (50%)
24th March 2026 (portfolio)
Note interim deadlines

Submission
deadline:



How Buildings Learn: The challenges of decarbonisation in the existing building stock. 

The Government is committed to a reduction in carbon emissions by 2050. A vast majority of buildings will require 
deep retrofitting to meet the ambitious targets in the drive towards net zero. 

Technical Portfolio: Case study (100%) 

Over the course of the year, students shall develop a technical portfolio that will critically analyse and assess an 
existing case study building to evaluate the technological challenges of retrofitting. Investigation shall initially focus 
on the existing as built information available and coordination of new and historical data streams utilizing an 
interoperable collaborative platform. Your research shall consider five key themes and findings shall be compiled 
throughout the year and collated in an A3 format portfolio. Students will be guided on specific areas of focus within 
the themes below. 

1. Building Appraisal & Digital Analysis (20%)
2. Retrofit and Thermal Performance (20%)
3. Construction & Structural Design: Opportunities/Constraints /New technology (20%)
4. Environmental Design & Energy Performance (20%)
5. Fire Safety Compliance (20%)

24th March 2026 (portfolio)
Note interim deadlines

Submission
deadline:Assessment 1 (50%)



How Buildings Learn: The challenges of decarbonisation in the existing building stock. 

The portfolio shall be methodically structured and presented in a professional manner, highly graphical with the use 
of analytical diagrams, digital media and models. Appropriate referencing shall be included where applicable. 

Timetable of portfolio submission:

It is envisaged that your portfolio is developed incrementally over the academic year to allow transferable skills to 
the studio modules.  Interim deadlines as follows:

Parts 1 & 2: 9th December 2025
Parts 3 & 4: 24th February 2026
Part 5: 24th March 2026

Final Portfolio submission on all aspects 24th March 2026 

24th March 2026 (portfolio)
Note interim deadlines

Submission
deadline:Assessment 1 (50%)



Engagement with Literature Skills
You must demonstrate wider reading around the subject, as well as where 
your information has come from.  In doing so, you must demonstrate that 
you know where to search for information, that it is credible and that it 
relates to the topic area.

Knowledge and Understanding Skills
You must show that you understand the issues around the topics  covered 
within the body of work.

Cognitive and Intellectual Skills
The case study should address the themes highlighted in the scenario by 
means of research, critical analysis and evaluation. 

Practical Skills
Application of the real world scenario within the Case Study, should 
challenge current thinking and demonstrate the appropriateness of 
application of new technology and methods of practice. 

Transferable Skills for Life and Professional Practice:
The work must be professionally presented as a technical Case Study
report.

Assessment 1 (50%)
24th March 2026 (portfolio)
Note interim deadlines

Submission
deadline:



Module Learning Outcomes 
(from module syllabus)

Demonstrate a systematic understanding of the main concepts of structural design, building construction and 
environmental science as they relate to the construction of buildings, including the science of fire, smoke generation 
and spread and design principles to minimise the risk of smoke and fire;

outline the main current developments in structural design, building materials, construction techniques and 
sustainable design;

explain the methods of investigation and information resources available to establish the state of current knowledge in 
construction technology;

communicate the methods of utilising fabric first thermal efficiency, regenerative design solutions and ethical sourcing 
of products.

Assessment 2 (50%)
21st April 2026Submission

deadline:



How Buildings Learn:  

‘Buildings keep on growing. A building is not something you finish it’s something you start. ‘
Brand 1995

The Government is committed to a reduction in carbon emissions by 2050. A vast majority of buildings will require 
deep retrofitting to meet the ambitious targets in the drive towards net zero. The latest custodians of the case study 
property wish to prepare a 5-point strategy to ensure that building will develop and adapt to meet new demands. 

With reference to the research aspects undertaken in coursework 1, prepare a PowerPoint presentation that 
crystalises the research themes investigated in your portfolio case study.
Propose a phased strategy of interventions that will enable the building to adapt to meet the new requirements, be 
flexible to future changing needs and adhere to the commitment to reduce carbon emissions by 2050. 
Your presentation should include an outline timeline that considers short-, medium- and long-term interventions.  
Your presentation should be methodically structured, highly graphical with the use of analytical diagrams and digital 
media. Appropriate referencing shall be included where applicable. 

Assessment 2 (50%)
21st April 2026Submission

deadline:



Engagement with Literature Skills
You must demonstrate wider reading around the subject, as well as where 
your information has come from.  In doing so, you must demonstrate that 
you know where to search for information, that it is credible and that it 
relates to the topic area.

Knowledge and Understanding Skills
You must show that you understand the issues around the topics  covered 
within the body of work.

Cognitive and Intellectual Skills
The presentation should address the themes highlighted in the scenario 
by means of research, critical analysis and evaluation. 

Practical Skills
Application of the real world scenario within the Case Study, should 
challenge current thinking and demonstrate the appropriateness of 
application of new technology and methods of practice. 

Transferable Skills for Life and Professional Practice:
The work must be professionally presented.

Assessment 2 (50%)
21st April 2026Submission

deadline:















• Current refurbishment practice.  
• Guidance for retrofit 
• PAS 2035 for Domestic
• PAS 2038 for non-Domestic / Commercial 
• What about Historic Buildings?  



Refurbishment

or  

Retrofit





Adhering closely to the PAS 2035 Optimised 
Retrofit guidelines. 

Project Considerations.

• Performance & Budget 

• Fabric First Initiatives

• Systems

• Renewables

Retrofit Considerations





Performance and Budget

• Existing Building:
Walls Roofs Floors Windows and Doors

• Consideration of Budget:
Essential and Desirable.    
Short Term and Long Term Benefits. 

• Possible future areas of investment. 

• What is captured in the Scope 
Planning / Building Regulations, 
Tender Documentation



Fabric First
The Building Envelope

• Walls, Roof, Floor Windows and Doors.

• Existing U Values / Part L and beyond.  

• How can these be improved. 



Building Systems

• Air Source Heat Pump
• Ground Source Heat Pump
• Infra Red
• Biomass?



Building Systems

• Discrete Heat
• LST Rad
• Underfloor
• Radiant Panels



Energy Generation

Renewables. 

• Solar PV
• Solar HW
• Wind



A comprehensive guide to solar panels - Energy Saving Trust





Holistic Approach



Holistic Approach
You need to 

understand what 
you have before 

you make 
recommendations



• Performance Standards

• Passivhaus
• ACTIVE House
• LEED
• BREEAM
• EnerPHit
• SKA

Retrofit



What about Historic Buildings?



Understanding
Buildings 


