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This Presentation on GBE:

Find this file on GBE website at:
https://GreenBuildingEncyclopaedia.uk/?p=38491

— PDF Show: from V0, V1 & V1+ PowerPoint

— Full version of this presentation (84/227 slides)
— To be updated after this event

— Handout/print/read: PDF file to print

— Shop: PPTX file

- GBE & GBC Newsletter: 1st last week

- Video show: PPTS file

— Zoom Recording on YouTube

GBE & GBCH:
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| am reminded to

Be the change
you want to see in
the world

Mahatma Gandhi
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Today

STBA & SPAB Online Conference 2020
Day 1 of 3 Embodied Carbon

BrianSpecMan Murphy ONC HNC
Construction BSc pgDip Architecture

Title: ‘TargetUValues + Overheating
+GreenCostPlan +VE-CC +BIMBoM
+BIMBoQ +EE +EC +SC +LCA = GBC’

* GBC = Green Building Calculator
Not UK GBC

Why did | start making GBC?

+ lwantlwant|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

~ Manufacturers: to provide all important data, multi-functional products
Environmental Assessors: to guide designers with facts

- Building Designers: to do more analysis themselves

Tenderers: to price a proper job and aim to claim no extras
~ BIM: Do what it claims to be possible in the advertising
~ 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

© GBE 2020 GBC Green Building Calculator

20 years collection
of idle information

1000s Product Information

- Product properties from many databases
— Spreadsheets

— Specifications

892 Elemental Assemblies from
GreenSpecStudio

- Elemental Assemblies to Passivhaus

— Competent Construction assemblies

- Specification Generator

Calculators, Equations

Calculator on GBC:

¢ Find GBC V1.0.0. file on GBC website at:

* https://GreenBuildingCalculator.uk
—-V0.0.0. Video

—-V1.0.0. Video Soon
— Shop: XLSX file
« Different prices for different users
- GBC and GBE Newsletter: 15t last week
- Video show: PPTS file
— Zoom Recording on YouTube

GBE & GBC:

Datasets>Equations>Calculators>Apps

+ Datais okay, not much use on its own
- Uptodate and reliable data is essential
- Consistently ordered data is good
- Datasets can be orderly, in one place, are better
- Open datasets are best
-~ Datasets do not tell the whole story
Equations are essential
- Equations can interrogate the datasets
Calculators save time
- Consistently competently join up equations and datasets together
- Gan be readymade and waiting to be used speed the process
- Accommodate many choices and changes and bring instantaneous results
-~ Interrogate many issues at the same time
- Allow comparison of scenarios
- Allow value engineering (in its original meaning) not just cost cutting
- Could be educational, guiding, problem avoiding,
- Could enable and empower individuals
CAD BIM App Calculators
~ Save time populating the input cells of the calculator

- Allow two way flow of information

GBE Whole Building Calculators

Previous GBE Green Building Encyclopaedia
- Elemental calculator: for a student’s office task
- ICE datasets into Excel for practical comparison
- Whole Building Calculators:
« Embodied energy, Embodied Carbon, Sequestered Carbon
+ Energy and CO2 in use
« Created for Post graduate Architectural students 2015-18
- Waste Cost® lite: created from SWMP workshops
- Psivalues: created for a manufacturer
* GBE Green Building Calculator
- https://GreenBuildingCalculator.uk
- Bring them all together in one place, one file
- 10 June 2020 Version 1.0.0. Launched
* 440 hours to assemble V1.0.0.
- 4-5 months to V2.0.0. (end of October 20207)
+ 395 hours so far V2.0.0. (835 total so far V1 and V2)
« Excluding marketing, website and CPD
— 21 versions planned: >24 months of development?
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Desire to drive environmental

* Bio-based Construction
— Low to negative carbon products and materials
— CAPEM Partner’s know-how
— LCA know-how and LCA datasets

* Plastics Avoidance
— Changing Streams plastics avoidance campaign
— Charm & Accord HA Interreg Project

¢ Circular economy
- Recycled content
- Reclaim and Reuse
— Reclaimed materials with product passports: BAMB
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Executive Summary

V1.0.0. launched June 2020

‘Bulldcosi.s.‘ ‘ Energy: ‘

Elemental
Consumption

Element by
Element %

Quantities: Set Targets:
U value:

V1 Elemental
36

Functional

Materials

Products Window
. Door
Design Conductivity R"é’"'?"'
Standards: osts

No. Buildings

Insulation
Costs

No. Floors

V1 (Metric)

Areas &

Regulations
UK &Int,
New / Exiting

Multiple sizes New: PH, CL, Resistivity Area%v
Existing: CLR, Energy %
EnerPHit Secondary

Elements
Costs Whole
Building

N

Scope &
Volumes
Hours/Day
Room By Room

Room By Room

Temperatures Calculator
Inside Outside V1 Gompare

Ground Size UFH or Pass/Fail Insulation v 3
Room By Room || Rads or Source Adjust Windows CO2in Use

V1.0.0. launched June 2020

Quantities: Set Targets: V1 Elemental | [ Build Costs: Energy:
U values: Assemblies: 36
Form Factor Gunctiona. Insulation Elemental
omponents Costs Consumption
No. Fioors Regulation: Materials
UK & Inj
Dimensions New ! Eyifing = Window Element by
V1 (Metric) Door Element %
Rooflight
) Cos
Areas & indards 7 .
Multiple sizes PH: Area %y
ting: Energy %
Enengflit condary
Scope & lements
Volumes
Insulation Material values Costa anole
T kvalue U value Cu"‘;'u"’r'l"‘fio"
fours/Day Thicknesses
Room By Room U values Cost
R Comparison
oom By Room Targets
Temperatures Calculator Differances Fuel Choice
Inside Outside V1 Gompare
Ground Size UFH or Pass/Fail Insulation v
Room By Room Rads or Source Adjust Windows CO2in Use

V1.0.0. launched June 2020

Quantities:

V1 Elemental | [ Build Costs: Energy:
Assemblies: 36

Form Factor Functional Insulation Elemental
Components Costs Consumption
No. Floors Regulations Waterials
UK & Inj
Dimensions New/ Exfling Window Element by
V1 (Metric) Door Element %
Rooflight
Areas & ndardsy 5
Multiple sizes P A e
ting: Energy %
Enenaflit condary
Scope & lements
Volumes
Insulation Material values Costs aunore
T kvalue U value Commimmion
lours/Day Thicknesses
R Uvalues Cost
— 1 Comparison
oom By Room Targets
Temperatures Calculator Diffoamces Fuel Choice
Inside Outside V1 Compare
Ground Size UFH or Pass/Fail Insulation v
Room By Room Rads or Source Adjust Windows CO2in Use

GBE & GBCi:

GBC Green Building Calculator
" R, Do e tre, (artan

~  Number of buildings and floors, heights, lengths, areas, volumes
Temperatures: inside, outside, below ground and swimming pool
Hours in use: per day (period temperatures maintained|
Room by Room heat loss calculator: size radiators UFH or Boiler
Form Factor: to set higher targets where necessary
Regulations v Design standards:

U value target Selection:

Part L, Passivhaus, EnerPHit, AECB: CL or CLR or others
Winter Thermal Insulation Material Choices

~ Kvalues v U values = Thi differ 0 mm s not enough
Assemble elements and all their components,

= replace components with generic materials or products

~ Get U values, R values, meet targets or not, review thicknesses or materials

, add CO2inuse

- o)
- Bill of aterials, Quantities, Labour, Products, Costs
- Cost planning by the designer for the client investment not cost cutting

V2.0.0. updates

Quantities: Targets: V2 Elemental Build Costs:
Uvalues: | Assemblies: >150

V1 Compare

V2 Existing,
Remove, Add

V2 Products
Autofi

V2 Materials.
Autofill

Insulation v
Windows

V2 Design
Standards:
New: PH, CL,

Exist: CLR,
EnerPHit,

V2 Areas & ZCH, LETI,
Multiple sizes RIBA 2030,

V2 Scope & Insulation
Volumes Material k value
Thicknesses
Density & SHC V202 in Fuel
Decrement Delay 2020 data

V2 Hours/Day/Year
Room By Room V2CO02in Use

V2 Temperatures

Inside Outside

Ground \ 4 v
Room By Room | v2 Form Factor Summary
Summer/Winter development Sheet

V2.0.0. additions
Build Costs: Energy:

Quantities: 4 V2 Elemental

Assemblies: >150

V2 Overheating || Targets ‘ V28ill of ‘ V2 Fuel Costs
Decrement Years Materials
Community scale Delay
Calouiation Embodied V2 Bill of
79y Products
‘ V2 Shapes & ‘ ‘ V2 Condensation | Embodied
Protrusions check BS 5250 Carbon V2 Bill of

Timber: Yes/No
V2 Trades

V2 Interiors &

V2 Bill of
Labour

Sequestered
Carbon

LCA Autofill V2 Bill of Costs

Furniture EPD Autofill
Component V2 Cost Plan
Element
V2 MEP Services Whole Building V2 Tender
Schedule
Compare
Targets
L_Targets | V2 Value
V2 Landscape Pass/Fail Engineer not
Adjust cost cut

© GBE 2015-2019 Brian Murphy

V2.0.0. update additions combined

Quantities: Targets: V2 Elemental Build Costs: Energy:
U values: lies: >150
Buildings V2 Existing V1 Compare Elemental
Insulation v Consumption
Towers UK & Int Remove Add Windows i
New & Exist Functional Element by
V2 Terraces Components Pt
Community V2 Design lement %
Standards: V2 Products
Dimensions New: PH, CL, ‘Autofill Area%yv
V1 (Metric) Exist: CLR, V2 Materia Energy %
EnerPHit, laterials
V2 Areas & zt?:,ruzln, Autofil V2 Bill of Whole
Multiples RIBA 2030, ivi Quantities Building
x x
V2 Scope & Insulation V2Bill of ’—'—‘
Re tivity
Volumes Material k value ‘ esistivity ‘ Labour Fuel Choice
x T

V2 Shapes & Density & orc V2 Bill of Costs | [ V2 602 in Fuel
Protrusions
Decrement Rvalues 2020 data
v2 ) x
Room By Room _ || Room By Room U values
V2 Caleulator | [eeecscica
Inside Outside Size UFH or Targets
Ground Rads or Source
Room By Room
Summer/Winter | V2 Form Factor

V2 Value
Engineer not
t cut

V2 Fuel Cost
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V2 Current Developr;\“ént

. Retrofit and Newbuild more elements;
Terraces, Community level,
Decrement Delay, Form Factor refinements: dormers, bays,
porches; Condensation Check,
Embodied Energy, Carbon and Sequestered carbon; LCA
Calculator & Materials Miles
External Envelope elements: 24 > 41
Envelop Secondary Elements: 12
« N nal P!
- MEP Services: 20 Domestic,
- Landscape: 20 elements
- Interiors, Furniture: 25 elements
Secondary Element Calculator:
- U Glass, U Frame, Psi glazing bar, U Window, Psi Perimeter

Products

Systems

Details

Elements

Whole
Building

Foundation

\A O onNnn )
V. VU. UV, VUJ4a il

Assemblies i

oy |
entar

hierarchy

© GBE 2015-2019 Brian Murphy
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Priorities to bring forward:

Retrofit, Terraces, Community level, MEP Services,
V3 Decrement Delay, Form Factor refinements: dormers, bays, porches
V4 Building Section Coding, Competent Application, 892 ready made

espoke ies,

V5 Non-Domestic, Retrofit and Newbuild more refinement

V6 Embodied Energy, Carbon and Sequestered carbon; Non-external
envelope elements

* V7 Condensation Check, Thermal Bridge, Secondary Element
Calculator, Thermal mass calculator

V8 LCA Calculator

V9 Civils and Infrastructure: scope Increased

V10 Waste Calculator Using WasteCost@Lite

V11 Plastic free v Recycled Plastic

V12 Interiors: Scope increased, Ska fit-out. refit

V14 Circular economy: Reclaim Reuse

V15 Self-build Interface

ulation m:
in different e

07/10/20

V3.0.0. additions no date yet

Product
Datasets

Competent
Application
objective

Look up tables
Subdivided to
limit application

V4.0.0. additions no date yet

V4 892+ readymade
elemental assemblies
V4 User’s Bespoke
Assemblies

V4 Manufacturer
Competent System
Assembli

V4 Manufacturers &
Suppliers
Product datasets

V4 Look up table
refinements only
competent applications

V4 Specificat
Generator

V4.0.0. 892 Elemental
Assemblies & Specifications

© GBE 2020 GBC Green Building Calculator

GBE 3 ]
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Future Development Versions

V5 Thermal Bridge, Thermal mass calculator

V6 Civils and Infrastructure

V7 Waste Calculator Using WasteCost@Lite

V8 Plastic free v Recycled Plastic

V9 Interiors: Scope increase, Ska fit-out. refit

V10 Gircular Economy Reclaim Reuse

V11 Self-build Interface links back to GBE Encyclopaedia
V12 BIM App (conversations started)

V13 Whole Project Budget calculations: Prelims and fees
V14 EU, International & Regional versions (USA: Feet inches)
VA5 Services Design Module: Occupancy level, Energy Sources and uses,
VA6 Lighting Design Module: Health & Wellbeing

V17 Biodiversity Inclusion

V18 Local Climate Appropriate construction and materials
V19 Vernacular, local: materials, trades, economy

V20 GBPB Green Building Price Book

V21 Value Engineering Opportunities

V22 Design Life and Durability

© GBE 2020 GBC Green Building Calculator
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Sor o X33 Window frame, Glass, 1 2
GBE <= GBE == GBC:::: A EANE RRRHE
on B L " pacaer, Gas, Finishes, =
tpmreonaadrmnepopmedah tomreonaadromnepopmedash g 069 ittt s 1 § 1133 L iy
. . . HE £ BE|S|5
— Historic Fabric Upgrades usent S RHHUEHER BRI
B s Tum 4, - & ? to numbers 8|5 3 g s § HEE
Evidence based design ¢ H | &2
«  Compare upgrade measures: what do we really want to know? L] 5 o
reen " e.g. single > double or triple glazed windows Existing Single glazing Tt 1
2 Glass, spacers, gasses, LowE/SC coatings, frame profile, frame materials, weigh il H
trickle vents 3 (3]0 | |o|+|lolole|F|F ole
- Embodied Existing to Double + + +
Tt b
¥ . |2

i IS SN + Embodied Energy
5 * Embodiod G glazing
. sl -
a + Sequestered Carbon : st |t ]e]2]E]s]0]e
4 - Inuse
: = + Encrgy savings: before and after +Secondary Glazing

bon savings: before and after

e
e
e
++
ey
e
.

s

-
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+1-
++

- Costs
; Ofuprademenare +Secondary Double

+ In-use energy cost saving: before and after i

+ Financial comparison period? = lfe expectancy of measures Glazing

" Semporary,Short, Normal an Long term [ I I PO O P I I
- Value for money HENETAENENEAEIEAE AT EAE] le
Bespoke Development ° - comfort HENESIENENEAEIERE: A ES P
ays - Value Engineering not just cost cutting Replace with double . . + 1 .
Opportun|t|es + Carbon-back periods glazing H ] Tlels]3 L E s
- Butdon’t forget the other properties features, benefits, considerations HESESAENENE Fle 3333
. EnerPHiY, pour op .
+ Plastic content, plastic avoidance, recycied content, fire lferisk Replace with triple : t H t +
. of properties glazing : ki I ARIR AR S AR
Evidence-based GU idance V1 V2 & V11 Compare Element Upgrade measures V11 NGS WasteCost® Lite 2005 + new datasets
Quantities: Targets: V2 Elemental | [ Build Costs: -
U values: ies: >150 ‘ ‘ INPUTS
V2 Existing V1 Compare
Regulations. Remove Add | | Insulation v
UK & Int Windows
New & Exi Functional
V2 Design 5
Standards: V2 produots ‘ Drea oy
Dimensions | | New: PH, CL,
VA (Metric) | | Exist: CLR, | [152 Secondary
EnerPHit, Element
V2Areas & ZCH, LET|, Calculator
, LET!, V2CO2in Fuel
Multiples | | RIBA 2030, & Autofill 2020 dat
V2 Scope & ‘Conductivity V2Bill of
Volumes Labour
Resistivity
v Rvalues
V2 Temperatures U values
Inside Outside [ Embodicd |
Ground Energy >
Room By Room Sequestered Carbon back
Summer/Winter Carbon period

GBE & GBC:

00 000 (X2 000
GBE <= GBC:::: GBE == GBC:
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2020-2022 Future Development: — I p— .
Green Building uilding

21+ Versions >24 months development
Early sales: = development time +grow team C I ~ l 'xt ]

Users to guide GBC on priorities & scope a G,u a . Qr
- Order of development: survey/steering group
Commissioned work may allow parts to be

developed or finished sooner
Consultancy:

i ) https://GreenBuildingCalculator.uk .
i V1.0.0. In Detail

Bespoke:
— Compare Element Upgrade Measures

© GBE 2015-2019 Brian Murphy 4
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Future Other Roof Geometry

User name: an did this
ype with
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V2 Room By Room Heat Losses

V2 V12 Cell colour Legend

Legend In Excel

Jcell colour code/content.

VVVVVV

© GBE 2020 GBC Green Building Calculator

V2.0.0. Roofs Parts

il
il

© GBE 2020 GBC Green Building Calculator

s%e

07/10/20



GBC CPD SPAB STBA Conference 2020

nts

Non-Uv Envelop Elements
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Building Elements

V1.0.0. Scope: Building Elements
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V2.0.0. Building Element Areas V2.0.0. Building Element Areas V2.0.0. Building Element Areas

b b4

V2.0.0. Building Element Areas V5.0.0. Services Systems V1.0.0. Building Elements
(V9.0.0. Landscape Pending) V4.0.0. Building Element Areas Multiple sizes

Non-Domestic MEP Services (N-DMEPS)

jements |

MEP in development

ﬁ‘ . —]|
V2.0.0. Engage Singular/Multiple V2 U values Etc. Energy Targets GBE . GBC:::
Regulations & Design Standards V1.0.0. Insulation Thicknesses
= k values

© GBE 2020 GBC Green Building Calculator
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V2.0.0. Decrement Delay V1>V2 24 of 39 Elements V1>V2 24 of 39 Elements
Insulation Thickness (Dev) U or R value 12 secondary element U/R values
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V1 Conductivities of Materials V1 Properties of Products V1 Secondary Elements Data
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V2 Element Summary Ext Env V2 Element Summary:

For U Value Calculations Non-Ext Env for EE EC SC LCA
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GBE & GBCH:

Groen Bukdng Cocuntor @ @O

WMV1 > V2 Fuel Carbon Factor

bataruk

FuelOptions kgCO2/KWh

Biomass 0.025 0.025

Coal 0.33 0.33

Grid Electricity |03 0.186

LPG 0.214 0214

Natural Gas 0.185 0.185

Oil (Gas oil)|  0.252 0.252
Renewable

2009 2020

CBE & GBCT:
VA Awards/Shortlists e,

* 3 months after V1.0.0. launch % G(D ;3
% <~

— Green Apple 2020 Award Winner o, K
« Category and metal to be announced MENT
- Central England Prestige 2020-21 Winner
+ November announcement /[D
— Construction Computing 2020 Awards C/
Shortlisted: (Announcement Nov/Dec NTRAL ENGLAN

2020)
« Innovation of the year 2020
+ One to watch Company 2020
« Submitted Applications:
- CIBSE Building Performance Award 2021
- PEA Awards 2020

© GBE 2015-2019 Brian Murphy

V2 Dro : MSR

[Drop Down List Supplier Request (MSR)

Format _|MSR Materials|

y
Alphabetic order

CBE & GBCH:
T © GBE GBC 202

Brian Murphy BSc Dip Arch (Hons+Dist)
~ Architect by Training
- Specification Writer by Choice
- Environmentalist by Actions
- Writer and Editor by necessity (Websites)
- Educator by calling
- 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:/igreenbuildingencyclopaedia.uk 2015
Launched: GBE Learning https:/GBELearning.com 2020
Green Building C: https:/iG ildi
E BrianSpecMan@icloud.com
Twitter: hitp:/itwitter.com/brianspecman
Linkedin: BrianSpecMan
Facebook: BrianSpecMan
facebook.

.uk 2020

V2 Manufacturer Supplier
Request Product Data Sheet

© GBE 2020 GBC Green Building Calculator

Pinterest: Brian Murphy * GBE Green Building Encyclopaedia
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