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Visit us  
at stand 

E125 

Book a Guru today at Stand E125 to get: 
●  20% off any service 
●  a chic HiiGuru tote bag 
●  an ultra lightweight mini tape measure 

Create a home you love  
with an expert by your side 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

Visit www.hiiguru.combrian to book a chat 
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Brian Murphy  

•  ONC & HNC Construction  
•  BSc Degree Architecture (Honours)  
•  PG Diploma Architecture (Distinction) 
•  Technician and Architect by training  
•  Specification Writer by choice (e.g. British Library) 
•  Environmentalist by action 
•  Educator by calling  
•  Carbon Counter by necessity  
•  Building Tour Guide for Fun (E.g. British Library) 
•  45 Years of experience in construction  
•  39 years in specification (£2420m) 
•  23 years in environmental 
•  15 years in education 
•  11 years building carbon calculators 
•  Pensioned off but not finished 
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British Library 
£511m 

 
1st Freelance 
commission 

 
Contract 

Specification 
writing 

 
8 years © 2020-23 GBC Green BuildingRetrofit Calculator 



Aberystwyth University Arts centre & Dance 
School extensions: Specifications 



BCT & RSPB  
RIBA Publishing 
1st & 2nd editions 
BRM Wrote 50% 

of book 
10 Future proof 

construction 
methods 

3D cutaways 
2D Sections 
Details and 

Specifications 
Product Critique 



Green Apple Award 2020 
International Silver for Carbon Reduction 



Green Retrofit Calculator 
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What did you do during COVID? 

•  I combined two whole building calculators 
–  In-use energy and carbon 
–  Embodied energy and carbon  
–  Added much more to make a design and decision tool  

•  I made Green Building Calculator 
–  (GBC V2 April 2022 preview at Futurebuild ‘22 London) 

•  Working on Green Retrofit Calculator  
–  (GRC V1 November 2022 at Regen ‘22 Liverpool) 

•  Built in Bill of Quantities to carryout:  
–  Green cost planning 
–  Collecting sub-contract pricing 
–  Tenders 
–  Intelligent value engineering 
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Sustainable 
Environmental 

Eco 
Green 

Violet 
Violent 
Violate 
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‘Violet’ Materials 

•  ‘Violet’ meaning:  

•  ‘any material, construction product, 
construction method or building  

•  unfriendly to humans or the environment 
or adjacent materials  

•  whose performance diminishes in use or 
over time 

•  Deleterious materials might sum them up 
but many ‘normal’ materials are violet © 2020-23 GBC Green Building Calculator 
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‘Violet’ Industry 

•  Clients/employers, self-builders, developers, 
designers, Quantity Surveyors, contractors, 
manufacturers, applicators/installers, advisory 
organisations, manufacturer associations  

•  anyone that does not care about the environment 

•  or anyone that does not act on its behalf 

•  Virtually the whole industry 

•  It has been changing, slowly driven by legislation 

•  But far too slowly, until XR, Greta, David A, 

•  Watch out post-Brexit diminishing legislation 

•  And a Government that has not got a clue how 
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Violet Materials 

•  Non-renewable, finite 
–  Fossil derivatives, fuel, hydrocarbons, high embodied carbon 
–  Petrochemical, chemicals, synthetics:  

•  Paints 
•  Plastics (from hydrocarbons) 

•  Unsustainable 
–  Carbon based: e.g. Fuel 
–  Release Carbon in manufacture or use: e.g. Cement 9%, Steel 7% (global man made carbon) 

•  High embodied energy: e.g. energy intensive manufacture 
–  Metals: Steel, Aluminium (was made with renewable energy, today more gas and coal) 
–  Plastics 
–  Cement (UK uses more waste as fuel but tyres are fossil fuel)  

•  Hazardous materials and hazardous waste:  
–  Wet, sticky , gooey or flows:  

•  resins, paints, sealants, chemicals,  
–  Fine particulate:  e.g. cement, asbestos, ceramic fibre 
–  Corrosive, acidic, alkali,  

•  Ozone depleting & Global Warming 
–  Foamed plastics HFCs HFAs  

Aluminium production PFCs 
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Green: Environmentally 
Sustainable Materials 

•  Renewable: timber,  
•  Rapidly renewable: Plant based materials 
•  Abundant: Site subsoil, rocks, sand, gravel, stone 
•  Recycled & Recyclable:  

–  post consumer content, 
•  Reclaimed & Reused:  

–  on site materials, timber as timber not chipboard 
•  Carbon already out there:  

–  reclaimed bricks, slates, stone 
•  Carbon sequestration: low, neutral or Carbon negative:  

–  Plant and timber based 
–  Grown aggregate by carbonation C8Systems 

•  Low embodied energy: Plant based, minerals 
•  Local: low transport miles, fuel, emissions and congestion 
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Deleterious Materials 

•  Hazardous materials to builders and 
occupants and demolition 

•  Unhealthy materials 

•  Materials that are incompatible or 
incompetent within an application 

•  Materials that are not effective in their 
role 
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Healthy Materials 

•  Low VOC Volatile Organic Compounds:  
–  but not loads of other chemicals to achieve it 

•  No hazardous materials in application and 
use 

•  No hazardous waste 

•  Low allergy (ignored by BRE GG) 

•  Low to Zero toxicity 

•  Good IAQ Indoor air quality  
–  (ignored by BRE GG) 
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Self-build  
Self-manage 
Custom-build 
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adults to join the 
school kids 2019 

We did and 
perpetuated their 

movement with gusto 
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Householdsdeclare.org 
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Green Building 
Calculator 

I want.. I want.. I want.. 



Why did I start making GBC? 

•  I want I want I want….. us all to do better, first time 
–  Clients: to get what they asked for not what we gave them 

–  Quality Surveyors: to do VE not Cost cutting, WLC not cheap; carbon & costs 

–  Procurement: to focus on management of competency of end result  

–  Manufacturers: to provide all important data, multi-functional products 

–  Environmental Assessors: to guide designers with facts and figures 

–  Building Designers: to do their own cost planning & technical analysis 

–  Enable non-BIMers to do BIM app type analysis outside of BIM 

–  Tenderers: to price a proper job and aim to claim no extras  

–  Advisory Bodies: To be able to give more robust guidance 

•  To have better information at hand when they make all specification 
decisions 

–  Evidence Based Design 

–  Competent as was intended 
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I want I want I want 
I am reminded to 

Be the change 
you want to see in 

the world 
Mahatma Gandhi 
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Green Building 
Calculator 

Website 
https://GreenBuildingCalculator.uk  



GBC V2+GBC V12 Cell colour 
codes & symbols Excel and BIM 

•  Was on every page 
•  Now on it own page 
•  Updated by GBC B2 Bespoke developments 
•  Brown not yet deployed 
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GBC V2.3 Buildings 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

GBC V2.3 Option Switched 
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GBC V2.3 Hours Temperatures 
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GBC V2 Schedule of 
Accommodation 



GBC V2 Roofs Parts 



GBC V2: Other Roof Geometry 
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GBC V2 Room By Room Heat 
Losses 
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GBC V2 Room by room Heat 
losses 



GBC V2 Form Factor 
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GBC V3 Building Plan Shapes  
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GBC V2 U values Etc. Targets 
Regulations, Public Consultations, Design Standards, Campaigns  

 



GBC V2 Thermal Insulation 
Conductivities 

•  Violet columns: Violet materials: do not use: 
–  (asbestos, ceramic fibre, CFC, HCFC plastics) 

•  Dark blue columns: need more properties 
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>150 Materials/formats >  
k values > U values > Thickness 
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>150 Materials/formats >  

k values > U values > Thickness 
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>150 Materials/formats >  

k values > U values > Thickness 



GBC V3 Insulation k density she 
dd 

Winter Conductivity Thermal Insulation keep heat in 
 
 

Decrement Delay calculator 
 
 
 

Summer Radiant Thermal Insulation keep heat out  
© 2020-23 GBC Green BuildingRetrofit Calculator 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

GBC V2 Elements 

•  Component rows: Yes, No 
•  Choose: New, Retrofit, Demolition 
•  Choose: Generic materials, Products 
•  Components: Choose materials 
•  Check: U value Pass or fail 



GBC GBC B2 Elemental Assembly > 4 
Bill of  Materials Quantities Costs 

•  Retrofit bespoke development 
•  Existing, previous & proposed interventions 
•  Individual rates or overall rates 
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GBC V2 Elemental Cost Planning 
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 GBPB 
Green Building Price Book 
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 GBPDC 
Green Building Product Data Collection 
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 GBS 
Green Building Specification 
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 GBREA  
Green Building Readymade Elemental Assemblies 
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Element EE EC & SC 
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GBC V2  
EE EC SC Look Up Table 

More datasets needed 



ICE 3.0 database  
carbon reporting options 

Mass/Declared Unit kg/Declared Unit 

Embodied Energy only   

Embodied CarbonO2 (only) kgCO2/kg 

Embodied CarbonO2 (only) kgCO2/m2 

Embodied CarbonO2 equivalent kgCO2e/kg 

Embodied CarbonO2 equivalent kgCO2e/tonne 

Embodied CarbonO2 equivalent kgCO2e/m2 per 1 mm 

Embodied CarbonO2 equivalent kgCO2e/m2 per 100 mm 

Embodied CarbonO2 equivalent kgCO2e/unit 

Module A1-3, Embodied Carbon kg CO2e/kg 

Module D, Carbon kg CO2e/kg 

Module A-D, Embodied Carbon kg CO2e/kg 



GBC B2 ICE Database EC datasets: 
more calculations to enable 

comparison 
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EN 15978 
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GBC GBC V3 LCA EPD 

•  Each row is a component of an element (3 to 20 components make up an element) 
–  (framing insulation lining) 

•  Each group of components makes an element (up to 39 make up a building) 
–  (partition, wall, floor, roof) 

•  Each column is an EN 15804 stage A-D or subdivision column 
•  Each group of columns is an environmental impact (7 groups 7 impacts 1 is carbon=) 
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GBC V2 Conductivities 
right columns inconsistent format 

Reformatted 
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GBC V2  
Conductivities updated 

More data needed 



GBC V2 & GBC V3  
Intelligent DDL & LUT 
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GBC V2 Material Product Data 
EEECSC EPD Data Collected 

becomes Look Up Table 
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GBC V2 Secondary Elements 
Windows & Glazing options 
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GBC V2 U value > Watts > CO2 In Use 



GBC V2  
In-use Energy Carbon Costs 

GBC V2 Then add: Cost Pay Back Carbon Pay Back 
Value Engineering 

GBC V2 Then add: Carbon targets Pass or Fail 
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GBC V2 Costs to users 



GBC V2-GBC V36 Planned 
Development 

Priorities to bring forward: 
•  GBC V2 Retrofit, Terraces, Community level, MEP Services,  
•  GBC V3 Decrement Delay, Form Factor refinements: 

dormers, bays, porches 
•  GBC V4 Building Section Coding, Competent Application,  
•  892 ready made elements, Bespoke Assemblies, 

Accessories, Specification Generator 
•  GBC V5 Non-Domestic, Retrofit and Newbuild more 

refinement 
•  GBC V6 Embodied Energy, Carbon and Sequestered carbon; 

Non-external envelope elements 
•  GBC V7 Condensation Check, Thermal Bridge, Secondary 

Element Calculator, Thermal mass calculator 
•  GBC V8 LCA Calculator 
•  GBC V9 Landscape 
•  GBC V10 Civils and Infrastructure: scope Increased 
•  GBC V11 Waste Calculator using WasteCost®Lite 
•  GBC V12 Plastic free v Recycled Plastic 
•  GBC V13 Interiors: Scope increased, Ska fit-out. refit 
•  GBC V14 Circular economy: Reclaim Reuse 
•  GBC V15 Self-build Interface 
•  GBC V16 CAD BIM App 
•  GBC V17 Whole Project Budget Calculations, full Fee bid 

calculation based on cost plan 
•  GBC V18 EU and International versions 
•  GBC V19 Services Design Module: Occupancy level, Energy 

Sources and uses,  
•  GBC V20 Lighting Design Module: Health & Wellbeing, Light 

Nutrition 
•  GBC V21 Biodiversity Inclusion, Biodiversity Net Gain 
•  GBC V22 Local Climate Appropriate construction and 

materials 
•  GBC V23 Vernacular, local: materials, trades, economy 
•  GBC V24 GBPB Green Building Price Book 
•  GBC V25 O&MM Operation & Maintenance Manuals 
•  GBC V26 FM Specification 
•  GBC V27 Local Procurement, Transport to site, distance 

search facility 
•  GBC V28 On Site Construction Emissions 
•  GBC V29 Design Life, Durability and Competent Products 
•  GBC V30 Air tightness & Energy Loss 
•  GBC V31 Value Engineering Opportunities: in not out 
•  GBC V32 Healthy Building 
•  GBC V33 Screening Priorities 
•  GBC V34 Indoor Air Quality 
•  GBC V35 Natural Lighting Levels 
•  GBC V36 Demolition Embodied carbon in waste 
 
B Bespoke 
•  GBC B1 Retrofit Window & Insulation Calculator 
•  GBC B2 Responsible retrofit Carbon Calculator 
•  GBC B3 Window Calculator 
•  GBC B4 Screeds Calculator 
•  GBC B5 NRM4 QS interface 

© 2020-23 GBC Green BuildingRetrofit Calculator 
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GBC V1 Awards/Shortlists 

•  3 months after GBC V1 launch 
–  Green Apple 2020-21 Award Winner 

•  Category and metal to be announced 

–  Central England Prestige 2020-21 Winner  
•  November announcement 

–  Construction Computing 2020 Awards 
Shortlisted but no award  

•  Innovation of the year 2020 
•  One to watch Company 2020 
•  Too new, no results, collect results & 

reapply 

–  LSI RISE Awards 2021:  
•  Highly Commended 
•  Category: Education & Training © 2020-23 GBC Green Building Calculator 
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GBRC B6 Retrofit 
STBA & HES Responsible 

Retrofit Options Appraisal & 
Carbon Calculator 
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https://GreenBuildingCalculator.uk 
Green Retrofit Calculator 

GRC 
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Green Retrofit  
Calculator GRC V1 

Developed by BrianSpecMan of GBC  
and Peter Draper of STBA 

Presented by BrianSpecMan 
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English Housing Survey: 
8 Eras 
7 House formats, 
Floor areas, Plot areas  
numbers of  rooms,  
number of  bedrooms 
Ranges and averages 
Demolitions 
Alterations Conversions 
International comparison 
https://www.gov.uk/
government/collections/
english-housing-survey 
Up to 2021 
 
Scottish equivalent data 



GBC B2 House Type Data Sets > 
1 England and Scotland 
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GRC V1 B6 Paper Based Site Survey 

•  Can be developed as 
iPad survey sheet 

•  To auto-feed 
bespoke building 
types into house 
types table 

•  Choose the one new 
bespoke building 
type to populate 
calculation cells 
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GRC V1 Tablet Survey Feed 
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GRC V1 GBC B2 Survey Data Sets 
Add any building to house types 



GBC	B2	Survey	Sheet	v	1	
populated	
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GBC B2 Survey Sheet v 2 
Populated Scotland 
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GBC B2 Moisture Risk Factors & 
Feedback 
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GBC B2 Elemental Assembly > 1 v 
GF 

Existing & Previous Interventions 
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GBC B2 Energy > Fuel Choice >  
In Use CO2 > In Use £ & By Element 

And Retrofit  Scenarios 
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GBC B2 In Use Energy > CO2 > £ 
EE EC SC and Retrofit  Scenarios 
Build Costs and Pay back Periods 
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Grand Designs Live ExCel 
London 2023  

•  £14 entry fee on the day 

•  Free Ticket code in advance 
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© GBE GBC 2011-2023 
•  Brian Murphy ONC HNC Construction BSc (Hons) PGDip (Dist) Architecture 

–  Technician and Architect by Training 
–  Specification Writer by Choice 
–  Environmentalist by Actions 
–  Writer and Editor by necessity (Websites & Book parts) 
–  Educator by calling (CPD, University Lecturer & Studio Tutor) 
–  Number Cruncher by necessity (Calculators) 

•  Greening up my act since 1999 
•  Founded National Green Specification 2001 
•  Funded and Launched www.greenspec.co.uk 2003 
•  Created: GBE at https://greenbuildingencyclopaedia.uk  2015 
•  Launched: GBE Learning https://GBELearning.com 2020 
•  Green Building Calculator https://GreenBuildingCalculator.uk 2020 
•  E   BrianSpecMan@icloud.com  
•  Twitter: http://twitter.com/brianspecman  
•  LinkedIn: BrianSpecMan 
•  Facebook: BrianSpecMan  
•  Facebook: http://www.facebook.com/brianspecman 
•  Pinterest: Brian Murphy • GBE Green Building Encyclopaedia 
•  Youtube: Channel 


