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Be the change you want to see in the world
Mahatma Gandhi
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Video Introduction

https:/lyoutu.be/72S70 Mzxfo




GBE Whole Building Calculators

* Previous GBE Green Building Encyclopaedia
— Whole Building Calculators: Embodied,

Sequestered carbon and CO2 in use
* Created for Post graduate Architectural students 2017

— Waste Cost® lite: created from SWMP workshops
— Psi values: created for a manufacturer

— Elemental calculator: for a student

e GBE Green Building Calculator
— Bring them all together in one place one file
— 440 hours to assemble so far
— https:/IGreenBuildingCalculator.uk
— 10t June 2020 Version 1.0.0. Launched
— 15 versions planned: 15 months of development
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GBC Green Building Calculator

Scope: V1.0.0.
Building Size:

— Number of buildings and floors, heights, lengths, areas, volumes
Temperatures: inside, outside and ground
Hours in use: per day (temperatures maintained period)
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:
— PartlL, LETI, Passivhaus, EnerPHit, AECB: CL or CLR or others

Winter Thermal Insulation Material Choices
— K values v U values = Thicknesses of different materials (60 mm is 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
Energy Consumption, element by element %, add fuel choice > CO2 in use
Bill of Materials, Quantities, Labour, Products, Costs
Cost planning by the designer for the client investment not cost cutting
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Future Development Versions

V2 Retrofit, Terraces, Community, Services

V3 Decrement Delay, Form Factor

V4 Building Section Coding, Competent Application, 892 ready made
elements, Bespoke Assemblies, Specification Generator

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 Landscape

V10 Civils and Infrastructure

V11 Waste Calculator

V12 Plastic free v Recycled Plastic

V13 Interiors

V14 Reclaim or Self-build

V15 BIM
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GBE Green Building Calculator

e 2020-2021 Future Development:
15 Versions 15 months development
 Users to guide GBC on order of priority

© GBE 2017-20 GBC Green Building Calculator
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User Surve

User Survey

£ Green Building Calculato
GBE thinks it knows what is needed and the right order for its development

Some tasks are dependent on others being in place first to build upon

GBE would like to know from users if they would like to see scme parts developed socner

GBE would like to know from users if they would like to see other parts added to the tasks

Please rearrange the numbers in columns E & F into your preferred order and add any comments or requests in column G
Please complete 'Your Requests' below

Green Building Calculator O
https://IGreenBuildingCalculator.
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Green Building Calculator

Create Greener Buildings




Green Building Calculator

https://GreenBuildingEncyclopaedia.uk https: IlGreenBwldlngCaIculator uk

Select and purchase according to your status:
You can pay with a credit card or PayPal*

© GBE 2017-20 GBC Green Building Calculator
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Download the file

Thanks for shopping with us

Hi Brian,
We have finished processing your order.
Downloads
Product Download

Green Building Calculator - Green Buildigg Calculator -
Student Student

[Order #229] (June 13, 2020)
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Green Building Encyclopaedia
GBE Calculator: Whole Building
Worksheet About

Subject or Worksheet
Working File Name:
Issue File name:

Pupose:

For a Future:

Approach

nformation
GBE Calculater Whole Building Working.dsx

GBE Calculator Whole Building A13BRM__052020

To provide a low cost Energy Performance and Cost analysis for building designs for those not engaging in PHPP,
SAP, SBEM, IES, etc. calculations.

This MS Excel calculator was developed to permit architecture students to analyse their own studio projects
during a parzlell technology module EREID Energy And Rescurce Efficiency in Desig

Due to the high risk of inability by the students, potentizl differing approaches and inconsistency of results, GBE's
BrianSpecMan created the spreadsheet week by week as the students progressed through the module under
weekly time pressures.

The consistent results meant we could compare different building shapes, methods of construction, materials
cheices and resultant energy demand and consumption.

The Part-time students zll took the file to their offices and started applying them to their live projects.

The inevitable anomalies created by the fast time programme have been found and ironed put.

With XR Extinction Rebellion, Greta Thunburgh's behavicus change campaing, Architects Declare and many other
groups and Government bedies becoming involved in a bigger way, we have a chance tc engage designers in
more scrutiny of what they design.

So GBE have restarted development of a calculator that can be useful te enable many more te engage more
robustly in meeting new targets as they become common place.

More over they will be able to understand why 50 mm of stone weol insulation is no longer encugh, do their own
U value calculation independently of manufacturers who will do them for free, if users pay for their insulation.
GBE have created an open-bock approach by creating this in MS Excel calculater without hidden pages

It allows for user access, interrogation, greater understanding and learning.

It also allows user manipulation and bespoke develocpment by users/organisation’s

It is hoped that with user feedback to GBE that there can be further development by GBE for the benefit of many
users.

Nc black-box or flight-recorder appoach here.

As a nod to QA procedures all actions are date stamped, and actions recorded in a revision table, if multiple users
become involved then initials will be added against actions.

* Whole Building and Rcom by Rooms Schedule of Accommodation, areas and volumes, hours of operation,
design temperatures, inside and out

* Room by room heat loss calculator to determine radiator or underfloor heating requirments

* Analysis of Form Factor and optimal U values to respond to them

* Elements and secondary-elements are selected from ready-made lists to match the project, their dimensions
added by user and their areas are automatically calculated.

* Since windows and doors come in a multitude of sized then a schedules allows their incorporation

21/05/2020 Initials

21/05/2020 BRM

21/05/2020 BRM

21/05/2020  BRM
23/05/2020 | BRM
BRM

21/05/2020 BRM

25/05/2020 BRM

25/05/2020 BRM

25/05/2020 BRM
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Worksheet
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Instructions

Legend

(a-con ct,lla need the user o add, project a.:ccmz, information or replace default information with specific m!ormalon

) Tur ducing buildir e information but the user can ¢ room o it specific values

Blue cel\s provxde results based on a calculation using data from other cells DO NOT OVERWRITE THE CELL CdNTENT

File: Spreadsheet

Using your dimensioned drawings
Using the latest edition of file (:BI: Green Building (.a L,utenor BO1BRMO080620.xisx (if you need *.xIs let me know | will provide)
Found in GBE Shop htips.//gre y

Found in Green Building Ld ‘uldlor Wbbb\lb ht
* Download the file to your C Drive (or

+ Save the file as a template and make a working copy (File > Save as) and add your project reference or name to the file name
» Edit your working file in your C drive (or other)
Row(s) Cells
- N - -
Worksheet Instructions: Whole Building
Custom View: Whole Building * Work sheet (tab) ScheduleAccommedation
3 c3 * Add your name (this feeds through to numerous worksheets)
4 C * Add your project name or reference
5 C * Add your project address
305 M3:05 Observe the diagram used to complete Room by Room schedule, below right
10 D10, 10, G10, 110 * Add your project details: Quantities, dismensions.
10 L10 + Confirm these match your plans
+ Confirm or change the number of hours of operation of the whole building (during which internal temperatures are to be maintained, this can be made room by
10 N10 room later)
10 010 + Confirm or change the internal temperature to be maintained in the whole building (this can be changed to room by room later)
12, 1410 16 012, 013, 014, 015, 016, 017 + Confirm or change the other temperatures to be maintained in specific locations
13 013 + Confirm subsoil temperature (below 1 m in the UK this 10-12 all year round) change for other parts of globe
17 017 + Confirm or change externall temperature Metrological Office data lor location {winter average) change for other parts of globe
Save your work
- -
.
Worksheet Instructions: Schedule of Accommodation
Custom View: Schedule Accommodation + Work sheet (tab) ScheduleAccommodation
+ Rename the green cells to correspond to the rooms, areas and circulation spaces in your client brief or design aspiration for your building and any others that
23-31, 33-41, 43-51, 53-61 are different in your building
* Add more rows as necessary for your building, add new blank rows mid way in each of the floor groups and copy the content of an existing row into your new
23-31, 33-41, 43-51, 53-61 rows
. - ated from Whole Buildir an be changed here for eac
2331, 33-41, 43-51, 53-61 Pre-populated from Whole Building figure but can be changed here for each room
* NB: if you have similar rooms in a row that are not square nor parallel sides use the average of the largest and smallest sizes and add the quantity or rooms to
23-31, 33-41, 43-51, 53-61 column D
23.31, 33-41, 43-51, 53-61 * Add the dimensions for each of your rooms
« } { voL ave 3 1 at is S are r parallel sided use y avers s of 5 P ngths & y & Ve y he t 3 3l 2 accurate size
23-31, 33-41, 43-51, 53-61 NB: if you have one room that is not square nor parallel sided use the average of the two lengths and the average of the two widths to get an accurate size
23.31, 33-41, 43-51, 53-61 + Pre-populated from Whole Building figure but can be changed here for each room
« Leave it as 'Yes' if yc 3 th m, ¢ > 10 ' r r e 1
2331, 33-41, 43-51, 53-61 Leave it as 'Yes' if you included the room, change to ‘No’ if you failed to include any room in your project
« Leave as yvour building defz figure, unless some ro s are used and conditioned for differer bers of hours
2331, 33-41, 43-51, 53-61 Leave as your building default figure, unless some rooms are used and conditioned for different numbers of hours
+ Che s the te yature he designed r ymperature if different to the dir smoers 5 o
23.31, 33-41, 43-51, 53-61 08 Change the temperature to the designed room temperature if different to the building temperature in cell O8

10, 22, 23, 32, 42, 52, 62

10, 63

* Rough checks can be carried out to spot any glaring errors by comparing the following cells: (sometimes really rough checks)
* Differences will occur if your floor areas and floor plates vary from floor to floor or there are balcony cutouts, Bay windows, Oriel windows, etc.
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Project Revisions

Revisions: Organisation: [Individual Worksheet: Input File name utput file name:

Reference No. name or initias _ |
AQO Template file rev A13 os:z:)zo ]
),

AOL

m_
_
]
]
]
]
]
]
]
]
]
]
]
]
]
]
|

© GBE 2017-20 GBC Green Building Calculator
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Whole Building

 Users add for the whole building:
— sizes
— hours of operation

— design temperatures, inside and out

|t works out areas and volumes,
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Green Building Calculator

Whole Building |

Project address:

BrianSpecMan did this 1
Over type with Project name
Over type with Project address

a|__nomnsinoom |2

Project Brief Employer Requirements or Architect's Proposal

Whole Building

th tto Floor Area
- - - Number of | Number of ( Ceiling Area
Building(s) Room Functions buldings  firs

Roof Area
© GBE Green Building Calculator 2017-2020

Room heights
Whole Building

Volumes
1to 1000 1to 50

1 to 1 million 2.4t0 10 1 to 10 million

Calculator Results that the user can over right
Calculator Results using user inputs

© GBE 2017-20 GBC Green Building Calculator




Future development:
Hours of operation

Hours per day
Days per week

Weeks per year

Heating / Cooling season duration

Hours per year for total energy
consumption and carbon per year

© GBE 2017-20 GBC Green Building Calculator
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Schedule of accommodation:

* Be more specific about: each room
e Room sizes
e Room temperatures

 Hours of operation

© GBE 2017-20 GBC Green Building Calculator
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Schedule of Accommodation

Green Building Calculator

Schedule of Accommodation
NE: 'Room by Room Losses’ table s right of this schedule No No m m m2 m n3 Yes/No Hours Degrees C
L P Achieved ten
Room Functions ; Vo " Desi
Floor(S) D GBE Green Building Calculator 2017.2020 1to 1000 1to50 000 v 0 24 0 to +30

ubtotas below Tota 3,445 Toty 16,613
Yes| 1 300 750 ¢ 15
5 &3 C 15
5 &3 L 15
10 10 100 250 C 15
( 3 9 23 L 15
1 3 3 8 L 15
= 18 45 L 15
. 1 | 10 S 0 125 L 15
<t 1 1 3 S 15 38 L 15

3asement flooris) Room Subtota 245 3

Yes| Ground #iooe(s 4 und f 2 1 2 15 €00 L 3,000 Yes 3 20
2 1 10 100 2.5 500 Ye 20
10 100 500 C 20
= 10 100 500 L 20
VC 10 100 500 ¢ 20
10 100 500 L 0
3f 10 100 500 ¢ 20
o 10 100 500 © 0
<t 10 100 500 ¢ 20

Ground ¢ Ro0m Subtota DO 000
Yes)Ugcer 1 1,200 2.5 5,000 Yes 3 20
10 200 ZE 1,000 Yes 3 20
10 200 2.5 1,000 Yes 3 20
10 200 2 1,000 Yes 2 20
WC 2 2 S 10 200 2.5 1,000 Yes 3 20
2 2 S 10 200 2.5 1,000 Yes 3 20
3A7Af 2 2 S 10 200 2.5 1,000 Yes 3 20
2 2 S 10 200 o 1,000 Yes g 20
<t 2 2 S 10 200 2 1,000 Yes 3 20

Ro0m Subtota 500 000
Yes 1 1 £00 2 3,000 Yes 3 20
1 10 100 500 L 20
1 10 100 500 ¢ 20
- 1 10 100 500 Yes 3 20
NC 1 10 100 500 Yo 20
1 10 100 500 C 20
1f; 1 10 100 300 ¢ 20
or e 1 10 100 E 500 Yes 3 20
<t 1 10 100 2.5 500 Yes 3 20
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Room by Room

e Room by room heat loss
calculator

* Includes all surrounding
surfaces, doors and windows

e to determine radiator or under
floor heating requirements

e Or help reduce demand to
match a boiler size
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Room By Room Heat Losses

© GBE 2017-20 GBC Green Building Calculator




Room By Room Heat Losses

Boiler Size Check

Degrees K Degrees K m2  W/m2K w Degrees K Degrees K m3  W/m2K w Degrees K Degrees K mé  W/m2K w Degrees K Degrees K mS | W/m2K
Surface
Temperature Temperature Surface v Heat Temperature Temperature Surface U Surface Heat Temperature Temperature Surface v Surface Heat Temperature Temperature Surface v Surfai
other side difference Area value s other side difference Area value 0ss other side difference Area value 0ss other side difference Area value ]
Floor (below) Floor Celling Roof (above) minus rooflights External Wall 1 (Long) minus windows and doors External Wall 2 (Short) minus windows and door
GBE Green Bullding Calculator 2017-2020
11 4 300 | 0.0819 I 1082 20 -5 299 | 0.0583 I -1743 11 4 45.9 | 0.2512 507 11 4 33.4 | 0.2512 3
11 1 25 0.0819 S0 20 -5 2 0.0583 -12 11 a 9.4 | 0.2512 104 11 a 9.4 | 0.2512 1
11 4 25 0.0819% S0 20 -5 21 0.0583 -122 11 4 9.4 | 0.2512 104 11 4 9.4 | 0.2512 1
11 4 100 0.0819 361 20 -5 96 0.0583 -559 11 4 21.9 | 0.2512 242 11 4 21.9 | 0.2512 2
11 a 9 0.0819 32 20 -5 4 0.0583 -23 11 4 4.4 | 0.2512 a9 11 4 4.4 | 0.2512
11 4 3 0.081% 11 20 -5 (3) 0.0583 17 11 4 (0.6) | 0.2512 -7 11 4 4.4 | 0.2512 '
11 a 18 0.0819 85 20 -5 17 0.0583 -99 11 4 4.4 | 0.2512 49 11 4 11.9 | 0.2512 1
11 4 50 0.0819 180 20 -5 49 0.0583 -286 11 4 21.9 | 0.2512 242 11 4 9.4 | 0.2512 1
11 4 15 0.0819 54 20 -5 13 0.0583 -6 11 4 4.4 | 0.2512 49 11 4 9.4 | 0.2512 1
15 5 600 | 0.0583 I 2623 20 0 800 | 0.0583 I 0 0 20 45.9 | 0.0642 0 0 20 33.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
15 5 100 0.0583 a37 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
15 5 100 0.0583 a37 20 o 100 0.0583 (o} o 20 21.9 | 0.0642 o 0 20 9.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 $.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
15 5 100 0.0583 437 20 0 100 0.0583 0 0 20 21.9 | 0.0642 0 0 20 9.4 | 0.0642
20 (o} 1,200 | 0.0583 I 0 20 [} 1,200 | 0.0583 I (o} (] 20 44.9 | 0.0642 (] 0 20 32.4 | 0.0642
20 (o} 200 0.0583 0 20 [} 200 0.0888 0 [} 20 9.4 | 0.0642 [} 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 [} 200 0.0888 0 [} 20 9.4 | 0.0642 [} 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 0 200 0.0868 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 0 200 0.0868 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 0 200 0.0868 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 (] 200 0.0868 0 (] 20 $.4 | 0.0642 (] 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 0 200 0.0868 0 0 20 $.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 200 0.0583 0 20 0 200 0.0858 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 600 | 0.0583 I 0 0 20 599 | 0.0868 I 0 0 20 43.9 | 0.0642 0 0 20 31.4 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0868 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0868 0 0 20 $.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0868 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0858 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0858 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0858 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0858 0 0 20 9.4 | 0.0642 0 0 20 21.9 | 0.0642
20 0 100 0.0583 0 0 20 99 0.0858 0 0 20 3.4 | 0.0642 0 0 20 21.9 | 0.0642
8085 L2902 | 1330 |




Degrees K Degrees K mi3  W/m2K w Degrees K Degrees K mild  W/m2K w Degrees K Degrees K mi5  W/m2K w w BTU w BTU W BIU
Temperature Temperature Surface ) Surface Heat Temperature Temperature Surface v Surface Heat Temperature Temperature Surface v Surface Heat Total surface heat losses
other side difference Area value 0ss other side difference Area value 0ss other side difference Area value 0ss
Internal partition 4 (Short) minus internal doors Internal partition 5 Internal partition 6 Room Floor Bullding
1 Watt ] 0.056884 81U
15 0 37.5 | 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 1106] 63[ 4300] 245
15 0 125 | 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 508 29| Basement
15 0 125 | 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 397 23
15 0 25 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 783 as
15 0 7.5 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 217 12
15 0 7.5 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 126 7
15 0 15 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 340 19
15 0 125 | 0.2033 0 15 0 0 0.2033 0 15 (o} 0 0.2033 0 00 34
15 0 12.5 | 0.2033 0 15 0 0 0.2033 0 15 0 0 0.2033 0 297 17
20 0 375 | 0.2033 ] 0 20 0 0 0.2033 ] 0 20 (o} 0 0.2033 ] 0 3194| 182|
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 628 35| Ground fioor
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 (o} 0 0.2033 0 628 35
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 628 36
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 (o} 0 0.2033 0 628 36
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 628 35
20 0 125 | 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 628 36
20 0 12.5 | 0.2033 0 20 0 0 0.2033 0 20 (o} 0 0.2033 0 628 36
20 0 12.5 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 628 36
20 0 375 | 0.2033 | 0 20 0 o |oz033| 0 20 0 o |oz033| 0 o[ o]
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0| Upper floors
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 (] 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 ] 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 (] 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 375 | 0.2033 | 0 20 0 o |oz033| 0 20 0 o |oz033| 0 o[ o]
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0 Top Floor
20 0 25 0.2033 0 20 0 0 0.2033 0 20 (] 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
20 0 25 0.2033 0 20 0 0 0.2033 0 20 0 0 0.2033 0 0 0
I 0 I 0 0
Demand 12,591 Watts
Heat Source Size 0 Watts 0 KiloWats
Difference -12,591 Watts
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Form Factor:

* A gquick analysis of the building form
factor

* Is it cubic, linear, lumpy or have
wings,

e oris it terrace or multi-storey
e Sets target U values to engage with

* Which go beyond regulations to make
a low energy consumption building
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Form Factor

Student name: |over type with User's name
Project name: |over type with Project name
Project address:| Over type with Project address
Project Brief Employer Requirements or Architect's Proposal
Form Factor
Number
of Number Room Achived in
Building|s) Room Functions buildings | of floors | length(s) | width(s) Arez heights Velumes Design
© GBE Calculator 2018-2020 1tol1000| 1toS0 |1tol1000|1tol1000|1to1lmillion| 2.4to 10 | 1to 10 million
Whnole Building | All rooms 1 5 20 15 1500 2.5 3750 m3| ves |
External wall 1 5 200 150 4375 2.5
Ground flcor footprint 1 20 15 300
Roof area 1 20 15 300
Heat Loss Surface Area JSA 1 4575 m2
Treated Floor Area TFA 1 5 I 20 I 15 1500 m2
0 1 3 4 5 1) 7
Form Factor (FF) SA/TFA 332
Typology/Shapeoclogy FF Target U values Unit
Target Form Factor FF | Apartment Block or uniform terrace <2 1 0.2t00.15 W/m2K |4
Semi-detached or compact detached houses 2to3 2 0.15tc 0.12 W/m2K |3
Less compact detached houses or compact detached bungalows 3to4d 3 0.12tc 0.10 Y W/m2K |2
Complex shaped detached bungalows =0 4 <0.1 W/m2K |2




Future development:
Form factor

e Correlation between form
factor and insulation

thicknesses

 To adjust for dormers, bay
windows, porches,
conservatories, oriel
windows, colonnades, etc.
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Form Factor (Development)

Student name: over type with User’'s name
Project name: over type with Project name
Project address: Over type with Project address
Project Brief Employer Requirements or Architect's Proposal
Form Factor No. No. m m m2 - m3
Number
of Number Room Achived in
Building(s) Room Functicns buildings | of floors | length(s) width(s) Area heights Velumes Design
© GBE Calculator 2018-2020 1 to 1000 1to S0 1to 1000 | 1to 1000 | 1 to 1 million| 2.4 to 10 1 to 10 million
Whnole Building | All rooms 1 B 20 15 1500 2.5 3750 m3 | Yes 1
External wall 1 B 200 150 4375 25 |
Ground flcor footprint 1 20 15 300
Roof area 1 20 15 300
Heat Loss Surface Area SA 1 4575 m2
Treated Floor Area TFA 1 - | 20 | s 1500 m2
Form Factor range o 1 2 3 a 5 & 7 8
Form Factor (FF) SASTFA 3.32 Used by Zero Carbon Hub's Designer's Manual I
Typology/Shapeoclogy FF Target U values | Y/N Unit
Target Form Factor FF Apartment Block or uniform terrace <2 1 0.2 to 0.15 N W/m2.K 4
Semi-detached or compact detached houses 2to3 2 0.15tc 0.12 N W/ m2.K 3
Less compact detached houses or compact detached bungalows 3to4 3 0.12tc 0.10 Y W/ m2.K 2
Complex shaped detached bungalows >4 4 <0.1 N W/im2.K 1
Surface to Volume Ratio 1 0.6 1 15 2 25 3.5 s
Used by AECEB, CarbonlLite and PassivhausUK
Surface to Volume Rato SAN 1.33 columns V 1o Z in workshee! ‘U values Etc'.
Project Size: If areas vary between floors and/or if rooms need different temperatures go to 'ScheduleAccommodation’ I
Pending: 263656




Building Elements
Sizes and Areas:

e List of 29 building elements and 12
secondary-elements and their
areas

e User identifies which are included
in their project design

 Add any of their respective

dimensions and areas missing
from the schedule of
accommodation
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Building Elements

BUIIding Elements ® GBE Calculator 2018-2020

User name: | over type with User's name
Buildings 1 | Foot print: 1500
Use/Function Overwrite with building type not Fire station Opera house Fatility Clinic

External Winter low temperature 4 |degrees C Gel local Met Office data for you site
Subsoil temperature 11 |degrees C Below 1 meter constant 10 1o 12 (UK)
Internal Winter Temperature 20 |degrees C Replace with bespoke temperature 0 to 30
Communal Area Winter Temperalure 15 |degrees C Replace with bespoke temperature 0 to 30
Basement Winter Temperalure 15 |degrees C Replace with bespoke temperature 0 to 30
Other Internal Temperatures 15 |degrees C Other parts of building at diff temp 0 to 30
Hours of operation 8|Hrs 110247

Storey height (default if consistent) 25|m 2.5 10 10 You can add different heights later

Basement 5 Yes/No External Walls 5 Yes/No
Basement Floor 5 Yes/No Nall between integral unheated and heated room 5 Yes/No
Basement Pernmeter Walls 5 Yes/No Internal partitonsiwalls 5 Yes/No
Basement Roof al site level 5 Yes/No Compartment walls 5 Yes/No
Basemment Roof al sublerranean level 5 Yes/No Party Wall 5 Yes/No

Basement overhead Glazed pavement 3 Yes/No Nindows 5 Yes/No
Basement partition walls 3 Yes/No Glazed Pedestrian Doors s Yes/No

Swimming pool basin 5 Yes/No Opaque Pedestrian Doors 5 Yes/No

Ground floor over basement 5 Yes/No Rooflights 5 Yes/No
Ground floor over void 5 Yes/No Reof windows 5 Yes/No
Ground floor ground bearing 5 Yes/No Glazed External Walls 5 Yes/No
Upper floor 5 Yes/No Opaque Curtain wall 5 Yes/No
Compartment floors 5 Yes/No Display Window 5 Yes/No
Party Floor 5 Yes/No Large wall opening/Vehicle Door N Yes/No
External floor {over air) 5 Yes/No High Usage Entrace Door 5 Yes/No
Flat roof 5 Yes/No Glazed roof 5 Yes/No
Shallow roof 5 Yes/No Roof vents 5 Yes/No
Pitched roof 5 Yes/No Dormer Roofs 5 Yes/No
Dome Roof 5 Yes/No Dormer Walls 5 Yes/No
Barrel vaull roof 5 Yes/No Dormer Windows 5 Yes/No
Flat ceiling (below pitched, barrel or domed roof) 5 Yes/No Parapels i Yes/No
Vaulted ceiling 5 Yes/No Chimneys i Yes/No
Barrel vaull ceiling 5 Yes/No Pending ] Yes/No
Dome ceiling 5 Yes/No Pencing i Yes/No
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Building Element Areas

Yes/No BUiIding Element Areas YesiNo  |®GBE Calculator 2018-2020

Yes Basement Floor (BF)

Number of basements 1|No. Basement Footprint 300|m2
Width of basement 15|m Total basement floor area(s) 300 |m2
Length of basement 20|m

Height of basement walls 25|m

Basement Perimeter Walls (BPW)

Number of basements 1[No. Length of Basement walls 70|m
Width of basement 15|m Basment wall areas 175|m2
Length of basement 20|m Total Basement Walls Area(s) 437.5|m2
Height of basement walls 25|m

Basement Partitions (BP)

Number of basements 1|No. Basement Internal partitons areas 125|m2

Nidth of Ba L partitions 01|m Total Basement Internal partitons areas 125|m2
Length of Basement partitions 50 |m
Height of Basement partitions 25|m

Basement Roof at Site Level (BRSL)
Number of basement roof at site level 1|No. Area of basement roof at site level 300[m2
Width of Basement roof at site level 15|m Total area of basement roof at site level 300|m2

Length of Basement roof at site level

Glazed Pavement over Basement (GPOB)

Number of Glazed Pavement over Basement 1[No. Area of Glazed Pavement over Basement 11|m2
Width of Glazed Pavement over Basement 1[m Total Area of Glazed Pavement over Basement 11|m2
Length of Glazed Pavement over Basement 11 |m

Depth of Glazed Pavement over Basement 0.3|m

Basement Rool al Sublerranian Level (BRSL)

Number of basement roof at subterranian level 1|No. Area of basement roof at sublerranian level 300|m3
Nidth of Basement roof at subterranian level 15|m Total area of basement roof at sublerranian level 300|m3

Length Basement roof at subterranian level

Swimming Pool Basin (SPB)
Number of Swimming pool basin 1[No. Surface Area of Swimming pool basin 1448 [ m2

Width of Swimming pool basin 8|m Total Surface Area of Swimming pool basin 1448 |m2
Length of Swimming pool basin 100 (m

Height of Swimming pool basin 3|m

Ground floor (over basement) {GFOT},\

Number of ground floors (over basement) (GFOB) 1|No. Ground floor footprint 300|m2
Nidth of ground floor (over basement) (GFOB) 15|m Total Ground floor area(s) (over basement) 300(|m2
Length of Ground ficor (over basement) 20|m Length of GF External walls 70[m
Height of GF External walls 25|m Total GF External wall areas 175|m2
Ground floor (ground bearing) (GFGB)

Number of ground floors (ground bearing) 1|No. Ground floor footprint (ground bearing) 300|m2
Nidth of ground floor (ground bearing) 15|m Total Ground floor area(s) 300 m2
Length of ground floor {ground bearing) 20|m Length of GF External walls 70[m
Height of GF External walls 25|m Total GF External wall areas 175|m2
Ground floor (over void) (GFOV)

Number of ground floors (over void) 1|No. Ground floor {(over void) area(s) 300(|m3
Width of ground floor (over void) 15|m Total Ground floor area(s) 300 |m2
Length of ground floor {over void) 20(m Length of GF External walls 70|m

Height of GF External walls 25|m Total GF External wall areas 175|m2



Multiple Secondary Element
Sizes:

e To accommodate a multitude
of secondary element sizes

an additional schedule is
included

© GBE 2017-20 GBC Green Building Calculator




Green Building Calculator

[J 2C U U
> U 0 - 0
Multiple Size Building Elements © GBE Calculator 2018-2020
BF BF A BF B BF C BF D BF E BF F BF G BF H BF | BF J BF K
BF Width m 0 0 0 0 0 0 0 0 0 0 0
BF Height m 0 0 0 0 0 0 0 0 0 0 0
BF Quantity No 0 0 0 0 0 0 0 0 0 0 0
BF Area Total | o m2 0 0 0 0 0 0 0 0 0 0 0
BPW BPWA BPW B BPW C BPW D BPW E BPW F BPW G BPW H BPW | BPW J BPW K
BPW Width m 0 0 0 0 0 0 0 0 0 0 0
BPW Height m 0 0 0 0 0 0 0 0 0 0 0
BPW Quantity No 0 0 0 0 0 0 0 0 0 0 0
BPW Area Total | o m2 0 0 0 0 0 0 0 0 0 0 0
BP BPA BF B BPC BP D BPE BP F BP G BP H BP | BPJ BP K
BP Width m 0 0 0 0 0 0 0 0 0 0 0
BP Height m 0 0 0 0 0 0 0 0 0 0 0
BP Quantity No 0 0 0 0 0 0 0 0 0 0 0
BP Area Total [ o m2 0 0 0 0 0 0 0 0 0 0 0
BRSL BRSLA BRSL B BRSLC BRSLD BRSLE BRSLF BRSLG BRSLH BRSL | BRSLJ BRSLK
BRSL Width m 0 0 0 0 0 0 0 0 0 0 0
BRSL Height m 0 0 0 0 0 0 0 0 0 0 0
BRSL Quantity No 0 0 0 0 0 0 0 0 0 0 0
BRSL Area Total [ o m2 0 0 0 0 0 0 0 0 0 0 0
GPOB GPOBA GPOB B GPOB C GPOB D GPOB E GPOBF GPOB G GPOB H GPOB | GPOBJ GPOB K
GPOB Width m 0 0 0 0 0 0 0 0 0 0 0
GPOB Height m 0 0 0 0 0 0 0 0 0 0 0
GPOB Quantity No 0 0 0 0 0 0 0 0 0 0 0
GPOB Area Tota [ o m2 0 0 [ 0 0 0 0 0 0 0 0
BRSL BRSLA BRSL B BRSLC BRSLD BRSLE BRSLF BRSLG BRSLH BRSL | BRSLJ BRSLK
BRSL Width m 0 0 0 0 0 0 0 0 0 0 0
BRSL Height m 0 0 0 0 0 0 0 0 0 0 0
BRSL Quantity No 0 0 0 0 0 0 0 0 0 0 0
BRSL Area Total [ o m2 0 0 0 0 0 0 0 0 0 0 0
SPB SPBA SPB B SPBC SPBD SPBE SPBF SPB G SPB H SPB I SPBJ SPB K
P8 Width m 0 0 0 0 0 0 0 0 0 0 0
SPB Length m 0 0 0 0 0 0 0 0 0 0 0
SPB Quantity No 0 0 0 0 0 0 0 0 0 0 0
SP8 Area Total [ o m2 0 [ [ [ [ 0 0 0 0 0 0
GFOB GFOBA GFOB B GFOB C GFOB D GFOBE GFOB F GFOB G GFOB H GFOB | GFOB J GFOB K
GFOB Width m 0 0 0 0 0 0 0 0 0 0 0
GFOB Height m 0 0 0 0 0 0 0 0 0 0 0
GFOB Quantity No 0 0 0 0 0 0 0 0 0 0 0
GFOB Area Total [ o m2 0 0 [ [ ] 0 0 0 0 0 0
GFGB GFGBA GFGB B GFGB C GFGB D GFGBE GFGB F GFGB G GFGB H GFGB | GFGB J GFGB K
GFGB Width m 0 0 0 0 0 0 0 0 0 0 0
GFGB Height m 0 0 0 0 0 0 0 0 0 0 0
GFGB Quantity No 0 0 0 0 0 0 0 0 0 0 0
GFGB Area Total | o m2 0 0 0 0 0 0 0 0 0 0 0
GFOV GFOVA GFOV B GFOV C GFOV D GFOVE GFOV F GFOV G GFOV H GFOV | GFOV J GFOV K
GFOV Width m 0 0 0 0 0 0 0 0 0 0 0
GFOV Height m 0 0 0 0 0 0 0 0 0 0 0
GFOV Quantity No 0 0 0 0 0 0 0 0 0 0 0
GFOV Area Total [ o m2 0 0 0 [ ] 0 0 0 0 0 0
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U Values Etc.:

e Comparisons between National
Building Regulations (E, W, S, NI and
others), Energy Standards, FEES,

AECB CarbonlLite, Passivhaus,
EnerPHit, EAMs, etc.

* Including: U values, Airtightness,
Form factors, Primary Energy, etc.

* Allowing users to choose and apply
chosen set of targets to projects.
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U values Etc. Energy Targets

Building Fesuhﬁons fpproved Dotiumﬂn“ Scottish 2010 AEC PH/AECBass|vhals BREEAM Other Nat. Stads. Minergie  Target U values Northern Ireland . FEES SAP = . FEES PHPP:
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Other Nat. Stads.

LETI London Energy
Transformation Initiative.

BREEAM

PH/AECB |Passiyhaus |,

AECH

Scottish 2010

Building Regulations Approved Docyiment L

=]

() IS [ [ I I

[Student Narme:




Future Development:
Capture National U values

Regulations/Standards
Winter heat loss
® GBE Gn Building Calculator 2017-202 on-domestic

Other Natlonal Regulation
or GBC standards

nent Floor
Floo

Basement Perimeter Wall
Wt internal WallPartitions

breaks
axs

(insulation at rafter)
ation at ceiling)

Glazing Glazing {Maxnmum
Windows (whole window value)
Glazed Pedestrian Doors
Venhicle acc and sim
High usag
Opaque Door
Rooflights
Reof windows
Roof ventilation inc
Glazed roof

azed wall/Curtain walling
ows
que Curtain
Glazed pavement




Insulation: Material k values
to U Value Thicknesses

e Lists of insulation materials
organised by material groups

* with best, average and worst k
values

 Applying the chosen U values,
this provides an instant
comparison of materials and
thicknesses
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Insulation Thicknesses

k values

© GBE 2017-20 GBC Green Building Calculator




Chosen column | Group Mainly m: ! based
8 Form Fibre Foam
t
]
2| 2| 2| 2 3 |3 2
8| 8 | 8| % » |82 3
2 :-] a 3 -
5 g
ForNt = = ]
89| 5% ]
3 g E % 2 a
i, : |2 3 3 |3 s g |2 g
= —_ = a
g | 8| 3|42z g | &% |%3 S |2 (5 | 2 |€E
= 7} s—g = 5 g E: 2 g F3 [ 8 =3
T g 8 |53 § g4 | 4 4 s & |3 < 3 g | g
2 e 8 £ = a v ol = £2 7 S Q iz
£ £ < E) El - 23 =] § a o o =2
= | 3| 3 g2 | I |52 3 5| ¢ |3,|58 3 |£2
2 g |52| 5 [28|28| § |3 35| = | 238
3 g % 2 (28| 2 |25 2 § 3 | 28|82 |2g| & |28
Matenal O @ g £ 8 8 (0] 8 gg g 8 5 (1] 2 8 f ] 2 S’ 3
= = = ® o [3) g g @ Q 3 Q
Initials 7} Q
5 | s |E[=<[® 8|8 |8 |8 |8 |8 |F |2 |e|%]|S5
k values Worst wimx | 0.045 0.045 0.040 Don't Don't | 0.060 | 0.060 | 0.100 0.390 | 0.110 0.160 | 0.230
& values Best wmk | 0.031 | 0.031 [ 0.031 Use Use | 0.037 | 0.039 | 0.100 0270 | 0.110 0.160 | 0.120 | (
k values Average wm.x | 0.038 0.038 0.036 0.049 [ 0.050 | 0.100 | i piiddon| 0.058 | 0.330 | 0.110 | 0.550 [ 0.160 | 0.175 | ¢
Floor @ GBE Calculator 2018 U values Wim2.K mm mm mm mm mm mm mm mm
Yes Basement Floor 0.15|Wm2.K 253 253 237 323 330 687 2200 733 3867 1087 1167
Yes Swimming Pool Basin 0.15|W/m2.K 253 253 237 323 330 667 2200 733 3867 1087 1167
Yes Upper floors (including ground floor over basement) 0.15|W/m2.K 253 253 237 323 330 667 2200 733 3667 1067 1167
Yes Ground fioor over ground 0.15|W/m2.K 253 253 237 323 330 667 2200 733 3867 1067 1167
Yes Ground floor over ventilated void 0.15|W/m2.K 253 253 237 323 330 687 2200 733 3887 1067 1167
Yes Floor with underfloor heating 0.15 |W/m2.K 253 253 237 23 330 667 2200 733 3667 1087 1167
Yes External floor over air 0.15|W/m2.K 253 253 237 2 330 3 2200 733 3667 1067 1167
Yes Comgartment Floor 0.15|W/m2.K 253 253 237 2 330 3 2200 733 3667 1067 1167
Yes Party Floor 0.15|W/m2.K 253 253 237 2 330 3% 2200 732 3667 1067 1167
Walls 0.00
Yes Basement Penmeter Wall 0.15|Wm2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
Yes Basement internal Wall/Parttions 0.15|W/m2.K 253 253 237 323 330 393 2200 733 3867 1087 1167
Yes External wall 0.15|Wm2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
No External wall Insulated Cavity 0.15|Wm2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
No External wall Solid wall insulated (Int or Ext) 0.15|W/m2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
Yes Internal partitioniwall 0.15|Wm2.K | 253 253 237 323 330 383 2200 733 3867 1087 1167
Yes Compartment Wall 0.30 [W/m2.K 127 127 118 162 165 197 1100 367 1833 533 583
Yes Party Wall 0.30 | Wm2.K 127 127 118 162 165 197 1100 67 1833 533 583
No Solid Wall 0.15|Wm2.K 253 253 237 32 330 383 2200 33 368 10¢ 11
No Unfilled cavity unsealed edges 0.15|W/m2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
No Unfilled cavity sealed edges thermal breaks 0.15|W/m2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
No Filled cawty sealed edges thermal breaks 0.15|W/m2.K 253 253 237 323 330 393 2200 733 3867 1067 1167
Roof Roofs {includes opague parts of dormers) 0.00
Yes Flat roof 0.15|W/m2.K 2200
Yes Shallow roof 0.15|W/m2.K
Yes Pitched roof (insulation at rafter) 0.15|Wm2.K
Yes Loft cailling (insulation at ceiling) 0.15|W/m2.K
Yes Barrel Vault roof 0.15|Wm2.K
Yes Domed Roof 0.15|W/m2.K
Yes Eaves overnang Unregulated Wim2.K
Yes \erge overhang Unregulated W/m2.K
Yes Basement roof at site level 0.15|Wm2.K 3667
Yes Basement roof at subterranean level 0.15|Wm2.K | 3867 |
Glazing Glazing {(Maximum % of total area) 0.00 | %
Yes Windows {whole window value) 0.95 | Wm2.K 40 40 37 52 105 62 347 116 57 16§ 184
Yes Glazed Pedestrian Doors 0.95 | W/m2.K 40 40 7 52 10¢ 62 47 116 57 16¢ 184
Yes Vehichle access and similar large doors 0.75 | W/m2.K 51 51 a7 65 [ 133 440 147 733 2 233
Yes High usage entrance doors 0.75 |W/m2.K 51 51 a7 65 [ 13¢ 7 440 147 73 21 233
Yes Opague Door 0.75|Wm2.K 51 51 47 65 53 133 79 440 147 733 213 233
Yes Rooflights 0.95 | Wm2.K 40 40 37 51 52 105 62 347 116 579 168 184
Yes Roof windows 0.95 | Wm2.K 40 40 37 51 52 105 62 347 116 579 168 184
Yes Roof ventilation including smoke vents 0.75 | W/m2.K 51 51 47 65 53 133 79 440 147 733 213 233
Yes G 0Aa51Wim2 K ?10 an a7 51 52 105 73 247 1A 579 mr\W 184
<< >l | Instructions | ScheduleAccommodation | BuildingAreas / U values Etc | Insulation / Legend , Elements | UToWatsToCO2 , CostsPerm2 | MaterialCostThickness | Revisions , Resistances

_[—_— 4 4 4 4 4
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1sToCO2 , CostsPerm2

733

1067

733

1067

526 42
526 42
667 53
667 53
667 53
26 42
26 42
567 53

62 347 116 579 168 184 14 56
62 347 116 579 168 184 14 56
79 440 147 733 213 233 17 71
79 440 147 733 213 233 17 71
79 440 147 733 21 233 17 71
62 347 116 7 16¢ 184 14 5
62 A7 116 7 16¢ 184 14 5

440 147 733 2 233 7

1

A2 347 1R 578 1 24
MaterialCostThickness , Revisions , Resistances

4

) .?; 3
Conductivities | FuelCarbonFactor

4
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3667 1067|1167 3333 | 267 253 240 400 223 213 267 207 200
67| 108 1 332 267 25 240 400 z 21 267 207 200
667 10% 1 1333 267 25: 240 400 z 21 267 207 200
667 10¢ T 3332 267 25: 240 400 z 21 267 207 200
3667| 1067|1167 3333 | 267 253 240 400 223 213 267 207 200
3667| 1067|1167 3333 | 267 253 240 400 223 213 267 207 200
3667 1067|1167 3333 | 267 253 240 400 223 213 267 207 200
1833 533 583 1667 133 127 120 200 112 107 133 103 100
1833 533 583 1667 133 127 120 200 112 107 133 103 100
3667| __1067] _ 11€ 3333 | 267 253 240 400 223 213 267 207 200
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3667|106 1 3332 267 25: 240 400 2 21 267 207 200
3333 [ 267 253 240 400 223 213 267 207 200
3333|267 253 240 400 223 213 267 207 200
3333 | 267 253 240 400 223 213 267 207 200
3333 | 267 253 240 400 223 213 267 207 200
267
267

40 38 63 35 4 42 3 32
40 38 63 35 4 42 3 32
51 48 80 45 43 53 41 40
51 48 80 45 43 53 41 40
51 4 30 45 43 53 41 40
40 3 X 35 A 42 KX 32
40 3 X 35 4 42 33 2
51 4 30 45 43 53 4 40

[X) 24 42 a3 a2

528 a8 an
DropDownlLists / PopulatingSequence , SupplierRequest , + )




e
— — = —
AENE j |} i
- g 3 2 E E = i E E = = = = = E E E = i 2 &
= 2 b=
|2 2|3 15|53 |2 |58 |23[3|3|3[3[3]3§8 § &3 |2 |&8[3]3 g §15 |3
F z e | o
3 & = E B -
& £ 3 & o= -] g
LR, |3 3| | il 2 :
s 2 g g T E =3 € { = > g a
i 5 3 |4 i3 .| ¢ i 3| §|a = :
£ i é a g e p T gl 3 2 - g 3 @ F %
i 2 |2 2 S 5 s |s=2| & |88 | & =P g a = @ 5 S =
SRR IRRERE AR REI IR REI LS H i3 s | |3 |2|3]%|¢
iZ3 d |85 (2 |2 | B |2 (3E|3 |38)% [# (s3|F | B [s [ (8|3 |&[8[B|E|5|138[z3/]. §
[ «© =
B le |B|E|E|E|E |8 |5 |n |8 |- |e|e e |8 |8 8|8 6|~ 8|85 [z|s]|5]|2]2 :
8 q
paci I ] LD 0.0a8
ooag | o o I DO 0.038
0.000 | 0.000  IGG<E 0.000 || 0.000 | 0.000 || 0.000 I p.000 | 0.000 IGGIE 0.000 | 0.000 NG
] Ky 25
310 280 240 240 20 -4 2035 283 833 -4 23 Ky
310 280 240 240 20 27 2035 283 833 -4 23 Ky
310 280 240 240 20 -4 2035 283 833 -4 23 MKy
310 280 240 240 20 -4 203 283 833 -4 23 MKy
310 280 240 240 20 2 2035 283 833 -4 23 MKy
310 280 240 240 20 2 2035 283 833 [ 4 23 Ky

b5




GBE ... gsse
" e »
GBC::
LR N
https://GreenBuildingEncyclopaedia.uk http s:/IGreenBuildingCalculator.uk

Future Development:

* More materials

* More densities

* More k values

e Specific heat capacity

© GBE 2017-20 GBC Green Building Calculator




Future Development Insulation:
Materials to Decrement Delay

* Includes the first stages of
development of the

Decrement Delay calculator

© GBE 2017-20 GBC Green Building Calculator
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Insulation Thickness (Dev)

Decrement Delay Insulation Thickness

h

ha al
yuilsts batis slabs

afls slabs
atts slabs

8 baf

sts
sts

al Woor!

ss Mineral Wool
ss Mineral Wool

slass Mineral Wool

slass Mineral Wool
55 Mineral Wool
st Furnace Slagwoc

G

G

G
Bla

SMW

GMW
GMW
GMW
CBHD G
BFSW

3|a| CBLD GMW
<

S|

Density
% Value (average)
Specific Heat
Hours of delay (Ta
Thickness

3310160
0.031

o|ew

Calculation

m**density

Q=d/1.38"\(Np*C)* 1m**density

Formulas
d=1.38"e"\1/!
{diffusivity
e=d"/1.38

thickness of material layer
Rhd (volumic mass) [density]
surface area of wall considered
thermal conductivity
Specific heat value
Decrement delay (Hours)
Decrement delay (Hours)
Formwdas

redas

redas

—— Q Quantity

Cakulatica Qa(c /1.38%Vip*C/N)}*S*p* (DU/CLE} Quantity
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Legend & Terms:

* Not a functioning part of the
calculator

* Legend of cell colour codes,
cell fills and Schedule of terms
and insulation materials to help
understanding

 Future development: Link to
jargon Busters
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Legend

® GBE Green Building Calculator 2017-2020
Explanation
User Input cell feeds into calculations
Calculator Results that the user can over right
Calculator Results using user inputs
Orange cells above lists of Yes or ? Is just information about adjacent dells
User input cell requiring user decision (drop down list)
User input "Yes' will turn green automatically
User lo consider the result and review decisions so far
User input 'No' will turn red automatically
g
B 5
%; TEJ. o u 8
E B £ 8 B 8
E 3 a2 X ] o e
'?( € 8 B Z x E ] g 3 s % 5
= = T = B - 8 = [ E B = | ° &=
g 33328z 3ieE3z23 8852235833t Eiezziiiiicsoe
o 2 2 £E2 82 E2 R duvnee £ adad 2 aomdadax 22 2a e £ o 8iE
Aerogel Y|Y Y . Y Y
Autoclaved Aerated Concrete Y|Y Y Y Y
Aerated Concrete Y|Y Y| .Y Y
Altic Eaves Furniture . .
Asbestos fibre (yes its used in eastem europe) Y Y|Y Y .
Aluminised polyethylene and air pockets HEARE RS RS I RS I N N N N N R R T T T T O T I A Y YIY
Air Tightness Layer . . . LY. Y] . . . . . . . . . LY. . . . . YL LY
Board . . . . . . LY. . LY. . . . . . . . . . 8 . . . . . .
Biobased plastic foam . 2lY|Y] . ) ) ) ) . . . 5 ) ) . . . . . . . . i LYl . Y
Basement Floor (BF)
Bathroom Fumiture . . . . . . . . . . . . . . . . . . . . . . . . .
Bird Feather . LYY | . . LY. . . . . . . . . . . . . . . 1Y
Blast Furnace Slag wool . YL Y| . . . . . . . . . . . . . . . Y| .
Bitumen Impregnated Fibre Board . I YLYLY] . L YLY ] . . . . . . . . . . . . . LY. 1Y
Breather membrane . . . LY. . . . . . . . . . . . . .Y
Basement Partitions (BP)
Basement Perimeter Walls (BPW) . .
Breatheable Roofing Membrane . . . LY. LY. . . . . . . . . . LY. . . . . . .l YLY
Basement Roof at Site Level (BRSL)
Basement Roof at Subterranian Level (BRSL) 5 R A 5 : . : . . . . . . . . : : . . . . . . . 3 3
Breathing Sheathing Board . Yol Y] YL Y | . Y| . . . . . LY. . . . 1Y
Barrel Vault Ceiling (BVC) below Barrel Vault Roof (BVR)
Barrel Vault Roof (BVR) (single or combinations of: Tiles, slates, shingles, shakes, thatch, malleable metal roofs, profiled metal roofing) . . . . . . . . . . . . . . . . . . . . . . . . . .
Cork . 2l Y|LY] . : : . . . : : : : : : i . . . . . . . .Y .
Coal Cogeneration Plant . Y
Cellulose Y|Y Y
Communal Compartments Floors & Walls (Between Apartments and Stairs, Risers and Corridors in Multiple apartment blocks and towers)| . . .
Ceramic Fibre {no longer available in market) Y Y|Y . Y Y
Cellulose fibre board (Softboard) YI|Y Y
Cellulose Fiber Flake (recycled newspaper) Y|Y Y
Cellular glass Y|Y .
Cellular glass / Recycled Glass balls Y|Y Y )
Cogeneration Station i i . N . . . . . Y
Coal Heal Plant . . . . . . s . . . . . . . . . . . . . . . . . . . . . . . . 1Y




Elements: Assemblies of
Components & U or R value

 Detailed descriptions of 24 of 29 potential elements
and 12 secondary-elements making up the external

envelop of a building

Allows the user to choose elements and assemble

them by choosing their combination of functional
components and then choosing the materials for
each component.

Where possible a default size is added

Where necessary the user adds insulation and other
component thicknesses.

Using each materials k values and set resistances it
calculates all of the R and U values automatically
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24 Elements U or R value

12 secondary element U/R values
Insulation Costs

Elemental U values Component k values & thicknesses BrianSpecMan di

mponent Function
& |Product Reference
Thermal Condu

Fraction of area or section
Calculated Total U

Target Element

Z[co

m..; ning floo

© GBE 2017-20 GBC Green Building Calculator




Future Development:
Elements

5 external envelope elements to be
added

Non external elements to be added for
EE EC SC and LCA calculations

Services systems to be added

Furniture & stairs




Elements: Bill of Materials
Quantities Costs

 To allow Architects to cost plan
their projects

e Bill of materials, guantities, labour
and costs is added based on
building fabric only so far.

e User add their own researched
prices

e Recent tenders for labour rates
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Bill of Materials Quantities Costs

Bill of Materials Quantities Costs
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BoM Q L Costs

| Bill of Materials Quantities Costs |

Materials
Materials
Cost

£/m2
| £0.00 |
[ £0.00 |
[ £0.00 |
| £0.00 |
[ £0.00 |
[ £0.00 |
| £0.00 |
| £0.00 |
[ £0.00 |
| £0.00 |
[ £0.00 |
[ £0.00 |
| £0.00 |
[ £0.00 |
[ £0.00 |

£0.00 £3.00 £3.00 £900 £900
Elemental

Cost
Materials
& Labour

Elemental Elemental Elemental | Elemental Elemental
Labour Cost | Materials Total Cost Labour Material
per m2 Cost per m2 per m2 Cost Costs




Future Development:
Bill of materials

 To be added:
* Non-envelope items,

e Services

 National Building Price book
datasets?

—But they are part of the race to
the bottom
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Resistances:

e |s an information resource
for default surface and cavity

resistivity's;

e 'Element' obtains values from
here

© GBE 2017-20 GBC Green Building Calculator
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Resistances

Direction of heat flow

Upwards Horizontal Downwards
inside resistance 0.10 0.13 0.17
outside resistance 0.04 0.04 0.04
*These values should be used for the upper and
lower surfaces of the underfloor space
underfloor space* - 0.13 0.17 according to BS EN ISO 13370:1998
Below Ground Exterior Surface 0

BS EN ISO 6946

Roofs, walls and exposed floors

Air space resistanes (m2.K/W)

Direction of heat flow

thichness of air spae Upwards Horizontal Downwards

0 0 0 0

5 0.11 0.11 0.11

7 0.13 0.13 0.13

10 0.15 0.15 0.15

15 0.16 0.17 0.17

25 0.16 0.18 0.19

50 0.16 0.18 0.21

100 0.16 0.18 0.22

300 0.16 0.18 0.23

BS EN ISO 6946

Scaling factors for ceiling fixings and wall ties
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Conductivities:

e |s an information resource
for materials and their

properties for use in
Components of 'Elements’

* The user can copy
information manually into
Elements




Future Development:
Conductivities

 Automated cell population to
be implemented

* |ts is to be developed as a
look up table to
automatically populate
Component of 'Elements’

© GBE 2017-20 GBC Green Building Calculator
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Conductivities of Materials

Note: If available, certified test values should be used in preference to those in this table

Format Common Building Materials Density p Colgjcl;?\ztly A Thickness = Thickness Resistivity U value

kg/m? Wim.K mm m m2.K/IW W/m2.K
Insitu Aerated Concrete block, 140 mm 400 0.160 140 0.14 0.875 1.143
Insitu Aerated Concrete, slab, 250 mm 500 0.160 250 0.25 1.563 0.640
Consolidated layer Aggregate, gravel or crushed rock, 100 mm 2240 1.300 100 0.1 0.077 13.000

Rigid sheet Aluminium, 1 mm 2700 230.000 1 0.001 0.000 230000.000

Coating Asphalt, 8% binder, 10 mm 1550 1.200 10 0.01 0.008 120.000
Layer Bitumen, 10 mm 1700 0.200 10 0.01 0.050 20.000
Masonry wall/leaf brick, general clay, 102 mm, inner leaf, 1:1:6 C:L:S 1873 0.620 102 0.102 0.165 6.078
Masonry wall/leaf brick, general clay, 102 mm, inner leaf, 1:3 L:S 1870 0.620 102 0.102 0.165 6.078
Masonry wall/leaf brick, general clay, 102 mm, outer leaf, 1:1:6 C:L:S 1873 0.840 102 0.102 0.121 8.235
Masonry wall/leaf brick, general clay, 102 mm, outer leaf, 1:3 L:S 1870 0.840 102 0.102 0.121 8.235
Multi-layer membrane Built-up roofing felt, 10 mm 960 0.160 10 0.01 0.063 16.000
Masonry wall/leaf Calcium Silicate block (Silica) 100 mm 1850 0.910 100 0.1 0.110 9.100
Insitu Cast concrete, 28/35 Mpa, 250 mm 2000 1.300 250 0.25 0.192 5.200
Boards Cellular glass, 282 mm 135 0.048 282 0.282 5.875 0.170
Cellulose, 230 mm 42 0.039 230 0.23 5.897 0.170

Tiles Ceramic tiles, 8 mm 1900 1.200 8 0.008 0.007 150.000
Boards, Foam Chipboard 800 0.120 0 0.000 #DIV/O!
Tiles clay tiles, 10 mm 1900 0.850 10 0.01 0.012 85.000
Block/Wall Concrete block, high density, 13 N/mm2, 140 mm 2240 1.630 140 0.14 0.086 11.643
Block/Wall Concrete block, light density, 8 N/mm2, 140 mm 600 0.190 140 0.14 0.737 1.357
Block/Wall Concrete block, medium density, 10 N/mm2, 140 mm 1400 0.510 140 0.14 0.275 3.643
Panel Cork, 235 mm 160 0.040 235 0.235 5.875 0.170
Expanded Polystyrene (EPS), 206 mm 25 0.035 206 0.206 5.886 0.170

External rendering, C:S, 1:3, 12 mm 1300 0.500 12 0.012 0.024 41.667

Lining Fermacell, 12.5 mm 1200 0.320 12.5 0.0125 0.039 25.600
Slates Fibre cement slates, uncoated, 10 mm 350 0.082 10 0.01 0.122 8.200
Boards Fibreboard, high density, 10 mm 880 0.120 10 0.01 0.083 12.000
Flax insulation, 224 mm 30 0.038 224 0.224 5.895 0.170
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Products:

e Lists of manufacturers
* Products

* Dimensions
 Characteristics

 Applications

© GBE 2017-20 GBC Green Building Calculator
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Conductivity of Products

T =
. § 2

§ . HEIR
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2 g 5 $ 2 5 2 -

H N H < _ o 8 £ 5 B H

g g 2 3 3 [ 5 ;) § 8 % 3 H
CAWS+ Elements 3 @ 2 [ 2 8 F £ o & E & Year Updated
CAV 2 2 pated
P10 insulation Ecological Building Systems Gutex Ultratherm 180 | 0 50 | 0.05 190 100 180 840 E8S 2018 2018 2
P10 Insulation Ecological Builcing Systems Gutex Ultratherm 180 | G 60 | 0.06 429 100 429 700 E8S 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Ultratherm 180 80 | 008 505 100 905 525 E8S 2018 2018 2
P10 Insulation Ecological Builcing Systems Gutex Ultratherm 0 100 1 381 100 381 420 EBS 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Multitherm 40 | 004 000 100 000 000 E8S 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Multitherm 50 06 500 100 500 667 E8S 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Multtherm 80 | 008 000 100 000 0.500 E8S 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Thermoroom 30 [ 0.039 | 20 02 513 100 513 950 E8S 2018 2018 2
P10 Insulation Ecological Builcing Systems Gutex Thermoroom 130 | 0.039 | 40 04 026 100 026 575 E8S 2018 2018 2
P10 Insulation Ecological Building Systems Gutex Thermoroom 130 | 0.039 | 60 | 006 538 100 538 650 E8S 2018 2018 2
P10 Insulation Ecological Builcing Systems Gutex Thermoroom 130 [ 0.039 | 80 | 0.08 051 100 051 488 EBS 2018 2018 2
P10 Insulation Bo Ecological Building Systems Gutex Thermoroom l00d Fibre 130 | 0.039 | 100 | 01 564 100 564 390 E8S 2018 2018 2
P10 Fiat roof Insulation Board and bonded insulation  Direct from Manufactur Kingspan Thermaroof TR31 & mm ply and 120 Insulation 7200 0.2 #OIVIO! 700 #DOIVIOL__[ #ONVIO! LSBU EREID 2017 2017 2
P10 Flat roof Insulation Rigid Board insulaton Direct from Manufactur Kingspan Thermapitch TP10 0022 | 600 | 006 | 2727272727 100% | 2727272727 | 0367 LSBU EREID 2017 2017
P10 Rigid Board insulation Direct from Manufacturer Kingspan Thermapitch TP10 0 40.0 | 0.04 | 0952380952 100% | 0.952380952 | 1.050 LSBU EREID 2017 2017
P10 External wal Thermal insulaton Direct from Manufacturer Kooltherm Rigid Insulation q 1000 01 | 5555556556 100% | 5555555556 | 0.180 LSBU EREID 2017 = 2017 2
P10 Insulation Direct from Manufacturer o SteicoTherm Rigid wood fibre 0038 | 220 | 022 | 5789473684 100% | 5789473684 | 0173 LSBUEREID 2017 manufacturer 2017
P10 Insulation Direct from Manufacturer SteicoT Rigid wood fibre 0038 | 200 | 02 263157895 100% | 5263157895 | 0190 LSBU EREID 2017  manufacturer 2017
P10 Insulation Direct from Manufacturer Rigid wood fibre 0038 | 30 | 0.03 | 0.789473684 | 2 | 2 [100% 0.789473684 | 1.267 LSBU EREID 2017 2017
P10 Insulation Direct from Manufacturer SteicoTherm od fibre 0038 | 100 | 01 631578947 | 2 | 2 |100%| 2631578947 | 0.380 LSBU EREID 2017 2017 2
P10 Insulation Ecological Building Systems Cosywool 0039 [ 100 | 041 564 100 2564 390 E8S 2018 2018 2
P10 Insulation Ecological Building Systems 0039 | 75 | 0075 923 100 923 520 E8S 2018 2018 2
P10 Insulation Ecological Builcing Systems 0039 | 5 05 282 100 262 780 E8S 2018 2018 2
P10 Insulation Ecological Building Systems T C 140 | 0.14 530 100 590 279 E8S 2018 2018 2
P10 Insulation Flexibie Matls Ecological Builcing Systems ThermoNatur 4 04 000 100 000 000 E8S 2018 2018 2
P10 Insulation Flexible Matts Ecological Building Systems ThermoNatur 0.040 | 60 | 0.06 500 100 500 667 E8S 2018 2018 2
P10 Insulation Flexibie Matls Ecological Builcing Systems ThermoNatur 0.040 | 80 08 1000 100 000 500 E8S 2018 2018 2
P10 Insulation Flexibie Matls Ecological Building Systems ThermoNatur p mp 0.040 [ 100 | 041 500 100 500 400 E8S 2018 Supo! 2018 2
P10 Insulation Flexible Matts Ecological Building Systems ThermoNatur Thermahemp Premium Hemp 0.040 | 140 | 0.14 500 100 500 286 E8S 2018 Supplier | 2018 2
P10 Floor pact Sound lsolation eet Direct from Manufacturer 1SO Rubber 0075 | 6 [ 0.006 08 100 0.08 2.500 LSBU EREID 2017 manufacturer 2017 2
P10 Direct from Manufacturer Lambatherm Sheep's wool 3 [172.0] 0.172 | 5733333333 100% | 5733333333 | 0174 LSBU EREID 2017 manufacturer 2017
P10 Flooring Thermal Insulation Direct from Manufacturer Earthwool Building Mineral wool 0.034_|150.0| 015 | 4.411764706 100% | 4411764706 | 0227 LSBU EREID 2017 manufacturer 2017 2
P10 Board NBT Pavatex 004 _[300.0[ 03 75 100 75 133 LSBUEREID2017  ma 2017
P11 External Wal Thermal Insulation Foam rom Manufacturer leynene Spray foam Insulation Polyuretha 7.000 0917 ND LSBU EREID 2018 manufa 2018 2
P14 External Wal Air tightness layer Membrane Ecological Building Systems Proclima Intello Plus Polyolephene 0.0005 | 0003 0.003 ND LSBU EREID 2018 manufac 2018 2
P14 External Wal tightness layer Membr Ecological Building Systems Procima Solitex Fronta one 0.0001 0.001 0.001 ND LSBU EREID 2018 manufacturer | 2018 24/

© GBE 2017-20 GBC Green Building Calculator




Future Development: Products

e intending to develop into a
Look Up Table to populate

'Elements: Components’

e Only permit them to be used
as intended by manufacturer

e Users can still override but
consciously




Secondary Elements:
Windows doors rooflights

e |s an information resource
 for secondary elements

e their properties for use in
Components of 'Elements’

* The user can obtain their own
or copy information manually
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Secondary Elements

Secondary EIements Materials Performance Costs GBE Calculato
PrimaryElements | Manufacture: Finish

.- So\ar

Engineered Pine Sash 3280 0.033
3280 0.033

3080 0.031

0.031

0.055

0.055

0.079

379 0.079

_ 0.56% c 0.080
HVALUE! 9:n 2100 | so | 1 [ = 6 0.057

WVALUE I I : [+ | 0033

Windc 0.031
Doors

° cle|e
R
x

External t For windows & doors
rnal For windows & doors
For win: & doors
For windows & doors

For windows & doors A 2xclear 1x LowE 1x Solar

© GBE 2017-20 GBC Green Building Calculator




Future development:
Secondary Elements

 Look up table to
automatically populate
Component of ‘Elements’

e Secondary Element

calculator
— Ug, Uf, Uw, Psi glazing bar, Psi perimeter

© GBE 2017-20 GBC Green Building Calculator
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Element Summery:

e Summarises 24 Elements
and 12 Secondary Elements
calculated U values,

e Compares with targeted U
values,

* highlighting any shortfalls
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Element Summary

Calculated Target Form Factor

Element Su mma ry Total U Elementa Difference Pass or fail target Difference  Pass or fail

value value U value

W/m2.K W/m2.K W/m2.K W/m2.K
BASEMENT FLOOR 0.082 015 0.07 Pass 0.028
BASEMENT PERIMETER WALLS 0.251 0.15 0.10 Fai 0.110 0.141
BASEMENT INTERNAL WALL/PARTITION 0.203 Unregulated #VALUE! #VALUE! 0.110 0.083
FLOOR OVER BASEMENT 0.052 Unregulated HVALUE! HVALUE! 0.110 -0.058
GLAZED PAVEMENT 2.000 0.000 2.000 Fai 0.110 1.8%0
BASEMENT ROOF AT SITE LEVEL 0.044 0.15 -011 Pas 0.110 -0.066
BASEMENT ROOF AT SUBTERRANEAN LEVEL 0.085 0.15 -0.07 Pas 0.110 -0.025
SWIMMING POOL BASIN 0.071 0.15 -0.08 Pas 0.110 -0.035
GROUND FLOOR (OVER GROUND) 0.0%0 0.15 -0.06 Pas 0.110 -0.020
GROUND FLOOR OVER VENTED VOID 0.057 0.150 -0.083 Pas 0.110 -0.053
UPPER FLOOR (including Ground floor over basement)  0.058 Unregulated #VALUE! #VALUE! 0.110 -0.052
COMPARTMENT FLOOR 0.053 0.15 -0.10 Pas 0.110 -0.057
COMPARTMENT PARTY FLOCR 0.053 0.150 -0.087 Pas 0.110 -0.057
EXTERNAL FLOOR (OVER AIR) 0.058 0.150 -0.091 Pass 0.110 -0.051
EXTERNAL WALL 0.064 015 -0.08 Pas 0.110 -0.046
INTERNAL PARTITION/WALL 0.203 Unregulated HVALUE! HVALUE! 0.110 0.093
COMPARTMENT WALL 0.126 0.150 -0.024 Pas 0.110 0.016
COMPARTMENT PARTY WALL 0.125 0.150 -0.025 Pas 0.110 0.015
FLAT ROOF 0.03% 0.150 -0.111 Pas 0.110 -0.071
FLAT LOFT/ATTIC CEILING (insulation at ceiling) 0.087 0.150 -0.063 Pas 0.110 -0.023
SHALLOW ROCF 0.086 0.150 -0.064 Pas 0.110 -0.024
PITCHED ROOF (Insulation at rafter level) 0.071 0.150 -0.079 Pas 0.110 -0.038
BARREL VAULT ROOF 0.085 0.150 -0.064 Pas 0.110 -0.024
DOME ROOF 0.04% 0.150 -0.101 Pas 0.110 -0.061
WINDOWS 0.800 0.850 -0.050 Pas 0.800
DISPLAY WINDOW 2.000 0.850 1150 g 2.000
EXTERNAL GLAZED WALL/CURTAIN WALL 0.810 0.850 -0.040 S 0.810
OPAQUE CURTAIN WALLING 2.000 0.000 2.000 2.000
GLAZED PEDESTRIAN DOORS 0.7%0 0.850 -0.060 s 0.7%0
HIGH USAGE ENTRANCE DOOR 2.000 0.850 1.150 g 2.000
OPAQUE PEDESTRIAN DOORS 2.000 0.000 2.000 2 2.000
VEHICHLE ACCESS/LARGE DOOR 2.000 0.000 2.000 g 2.000
ROOFLIGHTS 0.750 0.850 -0.100 s 0.750
ROOF WINDOWS 0.810 0.850 -0.040 55 0.810
ROOF AIR & SMOKE VENTILATORS 2.000 0.850 1.150 g 2.000
GLAZED ROOF 2.000 0.850 1.150 2 2.000

R
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Future Development: Element
Summary

e 5 More elements to be added
e Other parts to be added

Porch, Sun space,
Externsion, Dormer

© GBE 2017-20 GBC Green Building Calculator
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UToWattsToCO2:

Assembles elemental areas and U values to
calculates energy losses from

— each element
— total secondary elements
— total losses

— each element losses as a % of the whole

comparisons can be made by the user
— gives a chance to reconsider earlier decisions

Particularly useful is the comparison of basement,
walls, roofs, floors and all glazing

Choose fuel source to get CO2 readout
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U value to Watts to CO2 In Use

U Value To Watts To CO2

User name: BrianSpecMan did this
Element Temperature Heat loss
Applicable Elements U value e External Internal [ Difference [ Individual | Tota Floor area Total Areas  Areas
Basement Yes/No © GBE Green Building Calculator 2018-2020| W/m2.K degree C degree C W m2 m2 %
Yes Basement retaining fioor 0.0819469 1] - [15 98 300
Yes Swimming Pool Basin 0.070865 1 15 410 1448
Yes Basement perimeter retaining wall 0.2512023 11 15 176
Yes Basement roof at site leve 0.044126 1] - [15 53
Basement roof at subterranean leve 0.0848912 11 15 102
Basement partition 0.2032824 20 15 -127 Ratio: 11t0(0.20
Glazed pavement over basement 2 11 15 88 1748 21% Area %
External Interna Heat loss Basement 4.1% |Hcat loss %
Ground bearing floor 0.0901849 11 - |20 243 300
Ground floor over ventilated voic 0.0569331 11 20 154 300
Floor over basement 0.0523647 11 20 141 300
Upper internal floor 0.0528671 20 20 0 600
Floor suspended over air 0.0585441 0 20 703 600
Compartment floor 0.0528671 o] - |20 95 90 Ratio: 11t0|0.32
Party floor 0.0528755 0 20 952 900 3090 37% Area %
External Interna Heat loss i |_11.8% |Heat loss %
585 455
2,835 175
800 20
1318
163 65 Ratio: 110[1.95
0 25 1265 15% Area %
Interna Heat loss ¥ Wal 29.5% |Heat loss %
20 879 632.5
20 813 4713
20 237 300
20 518 300
20 521 300 Ratio: 1to[0.84
20 1,000 25 2028.8 24% Area %
Interna Heat loss X Roof 20.5% |Heat loss %
20 800 50
20 166 10.5
375 25
162 10
1,800 45
800 20
480 12
1,000 25 Ratio: 1t0[12.78
1,000 25 223 2.7% Area %
6,583 Window/Door/Rooflight 34.0% |Heat loss %
4838 8354 100% | Area %
Total areas | 19,338 Tota 100.0% | Heat loss %
Total glazed areas
Total areas minus glazed areas Floor area | m2
Glazed areas % of Total areas 5% Watts X W Biomass Fue
Total Conduction Heat Loss (TCHL) KiloWatts kW 0.025 conversion
kiloWattHours | kWh 0.060 kg CO2

In Use Carbon I KiloWatts/floor area | kwim2 CarbonDioxide co2
Hours of operation/day KiloWattHours/floor area ! kWh/m2 0.00001 kg CO2/m2
KiloWattHours/Floor area/annum Whim2/Year

External wall 0.0642495
External glazed wall/Curtain wall 0.81
Opaque Curtain wall 2
Compartment Party wall 0.125483
Compartment Communal wall 0.1255245
Internal Partition/Wall 0.2032824
Roof & Ceilings Externa
Pitched Roof 0.0694608
Barrel vault roof 0.0862835
Flat Roof 0.0394566
Shallow roof 0.0862984
Flat ceiling 0.0867887
Glazed Roof 2
Window/Door/Rooflight External
Windows 0.8
Glazed Pedestrian Doors
Rooflights

Roof windows

Vehicle access/Large doors
High usage entrance doors
Opaque Pedestrian Doors
Display window

Roof Vents/Smoke vents

EEEEEE

n
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FuelCarbonFactor.

e |s an information resource

e developed as a look up table

 used by ‘UToWattsToCO2’

© GBE 2017-20 GBC Green Building Calculator
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Fuel Carbon Factor

UK Carbon Content of +uel
xqCO2Z2'xWh | Fuel Faclor
Biomass 0.025

Coal 0.33
Grid Electricity 0.537
LPG J.214

Natlural Gas J.185
Ol (Gas oll) U.252
Renewabdle

2009 {(Carbon Trust)




Future Development:
Fuel carbon factor

e Current figures from BRegs

 Needs up to date factors

e From Defra
e Latest data: EU wide 2020

e Can add national datasets to
choose from
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FuelOptions
Biomass
Coal
lectncty
LPG
Natlural Gas
Ol {Gas oil)
Renewadle

ot
Grnd &

kgCO2/KWh

n Building Calculator
https /IGreenBuildingCalculator.uk




LR N N
" e »
LR N N
L R N
https://GreenBuildingEncyclopaedia.uk https:/IGreenBuildingCalculator.uk

Carbon in Mains Electricity EU

2020 Provisional Data YTD Wartsila Eneergy Transition lab
Eurcpe Electricity carbon Intensity
Country gC02/<xWh kgCOZ/kWh
Norway 10 0.01
Sweden 18 0.018
France 30 0.03
Austria 88 0.088
thuania 11 0.118

Spain 0.126
Portugzl 0.134
Finland 0.136

Latvia 0.138
Belgium 0.148
Denmark 0.168

UK 0.185
Slovenia 0.222
Slovakia 0.224
Hungary 0.228
Romaina 0.234

Ireland 0.238
Germany 0.24

Italy - 0.25
Greece 0.38
Estonia 0.385
Bulgaria < 0.385
Czechnia 0.43

Netherlands 0.53
Poland 0.7
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Cost Per m2:

(}MO

http s://IGreenBuildingCalculator.uk

Not part of the calculator
This is a converter:

If the information provided by
Manufacturers/Suppliers is not in £/m2

This will help with converting the
information provided to the required
format

 Manually or Copy and Paste results into
calculator




Cost per m2
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Cost per m2

Green Building Calculator

https://GreenBuildingCalculator.uk

Yes © GBE Calculator 2018-2020 Yes Yes Yes
User name: over type with User's name
Loose insulation materials Sized insulation pieces Compressed insulation materials | Windows/Doors/Rooflights |
Cost per Container/Package 5|£ Cost per Container/Package 6|£ Cost per Container/Package | 25|£ Cost per item 1100 |£
Package size: Length 900|mm| 0.9[m Pieces: Length 1200(mm 1.2|m Package size: Length [900|mm[ 0.9]m Item Size: Length 900 |mm 0.9[m
Package size: Width 300 [mm 0.3[m Pieces: Width 560 |mm 0.56|m Package size: Width mm 0.3|m Item Size: Height @ mm 0.9(m
Package size: Depth 300|mm| 0.3[m Pieces: Thickness 150 |[mm 0.15(m Package size: Depth mm| 0.3|m Item Size: Area 0.81|m2
Package size: Volume 0.08| m3 Pieces volume: 0.1008|m3 Package size: Volume 0.08(m3 Cost per m2 123.46|£/m2
Applied thickness 300]mm 0.3|m Number of pieces [ 5]No. 0.02016|m3 Packed volume 0.08 |/m3 Copy table above to below for different materials/products
0.270|m2 Applied thickness/area [ 300|mm 0.3|m Unpacked volume No |m3 Cost per item 200 (£
Cost per m2 1.35]£/m2 0.067|m2 Applied volume No |m3 Item Size: Length 900 |mm 0.9(m
Copy table above to below for different materials/products|Cost per m2 0.40|£/m2| Applied thickness mm 0.3|m Item Size: Height 1900 |mm 0.9m
Cost per Container/Package 10|£ Copy table above to below for different materials/products 0.27|m3 Item Size: Area | 0.81|m2
Package size: Length 900 |mm 0.9(m Cost per Container/Package 18|£ Cost per m2 6.75|£/m2 Cost per m2 246.91|£/m2
Package size: Width 300 |mm 0.3|m Pieces: Length 1200|mm 1.2|m Copy table above to below for different materials/products
Package size: Depth 300 |mm 0.3|m Pieces: Width 560 |mm 0.56|m Cost per Container/Package [ 50|£ Cost per item 300 (£
Package size: Volume 0.08(m3 Pieces: Thickness 150 [mm 0.15(m Package size: Length [900|mm 0.9/m Item Size: Length 1900 |mm 0.9/m
Applied thickness 300|mm|[ 0.3|m Pieces volume: 0.1008|m3 Package size: Width mm| 0.3|m Item Size: Height (900 |mm 0.9|m
0.270|m2 Number of pieces [ 5|No 0.02016|m3 Package size: Depth mm[  0.3|m Item Size: Area || 0.81|m2
Cost per meter2 2.7|£/m2| Applied thickness/area | 300|mm 0.3|m Package size: Volume 0.08|m3 Cost per m2 370.37|£/m2
Cost per m2 0.067|m2 Packed volume 0.08 |/m3
Cost per Container/Package 20(£ |Cost per m2 1.21]£/m2) Unpacked volume No |m3 Cost per item 400|£
Package size: Length 900 |mm[ 0.9]m Applied volume No |m3 Item Size: Length (900 |mm 0.9]m
Package size: Width 300|mm|  0.3|m Cost per Container/Package 32[¢ Applied thickness [250]mm[ 0.25|m Item Size: Height [900|mm 0.9|m
Package size: Depth 300 [mm 0.3|m Pieces: Length 1200|mm 1.2|m 0.27|m3 Item Size: Area 0.81|m2
Package size: Volume 0.08(m3 Pieces: Width 560 [mm 0.56(m Cost per m2 13.5|£/m2 Cost per m2 493.83|£/m2
Applied thickness 300]mm[  0.3|m Pieces: Thickness 150 [mm 0.15[m
0.270|m2 Pieces volume: 0.1008|m3 Cost per Container/Package | 100 |£ Cost per item 500 (£
Cost per meter2 8.1|£/m2 Number of pieces [ 5|No. 0.02016|m3 Package size: Length [800|mm[  0.8]m Item Size: Length 900 |mm 0.9|m
Applied thickness/area [ 300 |mm 0.3[m Package size: Width 300(mm| 0.3|m Item Size: Height [900|mm 0.9[m
Cost per Container/Package 50(£ 0.067|m2 Package size: Depth mm 0.3|m Item Size: Area | 0.81|m2
Package size: Length 900|mm| 0.9(m Cost per m2 2.15|£/m2 Package size: Volume 0.08|m3 Cost per m2 617.28|£/m2
Package size: Width 300 |mm 0.3[m Packed volume 0.08 |m3
Package size: Depth 300 |mm 0.3|m Unpacked volume No |m3 Cost per item 600 |£
Package size: Volume 0.08|m3 Applied volume No |m3 Item Size: Length (900 |mm 0.9[m
Applied thickness 300]mm[__0.3|m Applied thickness [300]mm[ 0.3|m Item Size: Height [900|mm[__ 0.9|m
0.270|m2 0.27 [m3 Item Size: Area 0.81|m2
Cost per meter2 8.1|£/m2 Cost per m2 27|£/im2 Cost per m2 740.74|£/m2
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Drop Down List:

* Not part of the calculator

 Used to populate cells with
readymade answers to avoid
typing, avoid errors and limit
choices

e Lists can be added to by user,

as long as the last two cells
remain at bottom of sets
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Drop Down List

Green Building Calculator

https://GreenBuildingCalculator.uk

Dro P Down Lists © GBE Green Building Calculator 2017-2020

Instructions: To add te lists add cells to the one column only, (above the last two cells not below or they will not show)
YesNo PrimaryElements | Manufacturer | Product Reference | Secondary Element | Fenestration Material Finish Glazing Performance |lronmongeryMaterialsFinishes | WhichRoof | AreaCalculation |CPDTraining Worksheet
Yes External Wal NicaDesign Steel-look door Windows Sash Engineered Pine | Brushed Stainless Stee Single Part L Stainless Stee Flat Singular 2oom by GBE Welcome
Yes/No Internal partition Steel-look window | French Doors Casement Hardwood Mill Finish Aluminium Double Passivhaus Aluminium Pitched Multiple MS Teams By You About
No Entrance Doors Side hung Aluminium Polyester Powder Coating Triple LETI Anodized Aluminium Barrel Vault In-house (Post COVID) | FeaturesBenefits
? Doors Bi-fold Anodic Oxide Coating Doub E B AM PPC Aluminium Domed Other cPD Development
Vertical Sliding Clear Lacquer Triple/Lo AECB CL Mansard Training VersionDevelopmentPrices
Other Tilt & Turn High Build Micro Porous Stain | Double/LowE/Gas/Spacer | AECB CLR Monopitch Coaching Instructions
Fixed Paint Triple/LowE/Gas/Spacer |EnerPHit Revisions
Other Other Other Other Horizontal Sliding | Other Mineraal based Paint Other Other ProjectRevisions
Clay Finish other ScheduleAccommeodation
FormFactor
Other BuildingAreas
Other U values Etc.
Other Other Insulation
Legend
Elements

Resistances

Conductivities

Products

SecondaryElementCosts

ElementSummary

erm2
DropDownlists
SupplierRequest

UserSurvey

VersicnPreparation
TermsConditicns
GDPR

Other

© GBE 2017-20 GBC Green Building Calculator




Future Development:
Drop Down Lists

e When ensuring products are used in
correct applications

 These lists will expand exponentially

© GBE 2017-20 GBC Green Building Calculator




'R ooo
LR R
LR N N
LR N
https://GreenBuildingEncyclopaedia.uk http s:/IGreenBuildingCalculator.uk

Supplier Request Form.

e Used to request information
on products from

manufacturers or suppliers

e Will be available to download

© GBE 2017-20 GBC Green Building Calculator
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Supplier Request Form

one cacuator 20182020 | SUPPlier Request Green Buiding Encyciopae

BrianSpecMan Murphy Density kvalue SpecificHeatCapatity | Thickness |Rvalue |Uvalue [
Element Component Function Manufacturer | Product Reference | Product Code | Format Material kgm® [ Wim K mm m_ [ m2.KW [Wim2.K
Wall/Floor/Roof/Etc. polication Insulation/Structure/VCL/BMATL/WTL! Company name |Product Name Individual codes | QuilvBatt/Foam/Board/Block/etc. | Wood fibre/S woolfFired clay/sta jetc.| 20 | 0160 150|015 0938 | 1.067

0 [#DIV/O! [#DIV/O!
0 [#DIV/O! [#0IV/O!
0 [#DIV/O! [#DIV/O!
0 [#DIV/O! [#DIV/O!
0 [#DIVIQ! [#DIV/O!
0 [#DIV/O! [#DIV/O!
0 [#DIV/O! [#DIV/O!
0 [#DIV/O! [#0IV/O!
0 [#DIV/O! [#DIV/O!
0 [#DIVIQ! [#DIV/O!
0 [#DIV/Q! [#DIV/0!
0 [#DIV/Q! [#DIV/O!
0 [#DIV/O! [#0IV/O!
Q
0
0
Q
Q
Q
g
g
a
a
Q

#DIV/O! [#DIV/O!
#DIV/O! [#DIVIO!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!
#DIV/O! [#DIV/O!

Legend

[Add information to Green cells
| | Blue cells presents results or i decided elsewhere |
| |Add as many rows as you have productsisizes/applications |

Dear Suppliers

lam a

re that there are many U value calculators out there but most are by individual manufacturers and inevitably they are designed to seil more of their own stuff.
In the absence of compre!

hensive data for a diverse range of products out there these calculators help to maintain business as usual

1 am creating a calculator for RIBA part 2 Architectural students who will be out there choosing and
There is a lot to be said for putting product information in front of students.

1 want this calculator to be as comprehensive as possidle in terms of building comy
The calculator is being used already and | will be updating it this week with more datasets and | wonder if you would like to have your products included?
The calculator will be updated for the next B weeks as this project develops and the calculator develops to address:

Whole building are:
Form Fac!
Elements

ying materials in a year or two.

and volumes

Materals
k Rand U values

Heating ¢
Fuel facts and
Embodied energy, Embodied carbon, Sequestered carbon
Future development into LCA data too

1 will continue to develop the calculator after this current update if you are unable to respond to this request immediate
1 will put this calculator into the public domain for general consumption




Future Development:
Supplier Request form

Some refinements to capture all
necessary for:

EE, EC, SC,
LCA

Competent Application

© GBE 2017-20 GBC Green Building Calculator
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User Feedback Form.

 Users can let us know of any
problems and potential
improvements

e Version Upgrades as
rewards

© GBE 2017-20 GBC Green Building Calculator
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User feed back form

User Feedback Form

@ GBE Green Building Calculator 2017-2020

User name:|BrianSpecMan did this

Green Builiding Calculator
Date:

GBC Version:

Norksheet:

Column:

Column Range:

Row:

Row Range:

Cell:

Cells:

Fault:

Circular fault:

Cell needs unlocking:
Suggeston:

Request

Potential Improvement:
Potential Development:
Suggested Data Sources:
Volunteering Datasets:
Requesting Datasets:
Contact Name:

Contact Phone:

Contact Email:

Satified Customer Quotes:
Permission to Quote you?:
Any Other Comments:

If required will you email a faulty file to GBE to interrogare?
Nould you like an introduction CPD?
Would you like training?
Nould you like coaching?
How Zoom/MSTeams/In-house?

10/06/20

Launch Version 1.0.0

vl ] V]

Format

DD/MMYY
Autofilled
DropDownLlIst
Letlter/Lelters
Letter(s):Letter(s)
Number
Number:Number
Letter:Number
LetterNumber:LetterNumber
Text

Text

Text

Text

Text

Text

Text

Text

Text

Text

Text

Numbers

Emai

Text

Yes/No

Text

Yes/No

Yes/No

Yes/No

Yes/No
DropDownLlIst

Green Building Calculator

https://GreenBuildingCalculator.uk

Yes

08/06/2020

08/06/2020
08/06/2020

08/06/2020
10/06/2020
10/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
10/08/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
08/06/2020
10/08/2020
10/06/2020
08/06/2020
08/06/2020
10/06/2020
10/06/2020
10/08/2020
10/06/2020
10/06/2020
10/06/2020
10/06/2020
10/06/2020

BRM

BRM

BRM

BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM
BRM

NB: Please complete the User Survey on Version Development Order
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User Survey:

e Invites Users to review and
priorities development

sequence and suggest
desirable functionality

© GBE 2017-20 GBC Green Building Calculator
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User Surve

User Survey

£ Green Building Calculato
GBE thinks it knows what is needed and the right order for its development

Some tasks are dependent on others being in place first to build upon

GBE would like to know from users if they would like to see scme parts developed socner

GBE would like to know from users if they would like to see other parts added to the tasks

Please rearrange the numbers in columns E & F into your preferred order and add any comments or requests in column G
Please complete 'Your Requests' below

Green Building Calculator O
https://IGreenBuildingCalculator.

der  Preferred sub i

A description of what GBE Green Bulicing Calculator is, how it started and how it has deve!

Launch Version

and how that heips us

Launch Ver:

Development

| 26d memoir for

Launch Vers

Phased Deve

user survey

Launch Version 1.4

Launch Version

wpcates to GBE Green Building Calculator to enable an audit trad the

Y

Launch Version 1.

Launch Vers

Iding: The st
e Szes, Area:

f GBE Green Bul

o Volumes, b

Launch Version

of Accomm
e more specific

hours of

han whole building if required; Areas and volumes,

Launch Version

VR |IN|O|nN|A_|WIN |-

¢ heating requirements,

Launch Version 1.10

[y
o

aunch Version 1.11 alal

Suilding Bements

ary cler

aunch Version 1.12 12

Suliding Bement Areas

neut and output page
Suilding Elements and se

ons are added by wser and their areas are automatically ¢

ary-clem

Launch Version 1.13 13

Mukiple Size Bu

orate them ai

en 3 GBE Green Bulding Calculator schedy

come in a multtude of allows you to ino

Uvalues Etc Energy T

A the users uilding Regul ¢ standards, LETI, AECS Carbonlite, Passivhaus, EnerPH
Including: U values, Airt ctors, Elevational window %

15

Launch Version

nsulation Thicknesses

¢ cifferent k valued insulation materials needed 10 mest U values targeted in each clement

Launch Version 1.15 16

Decrement Delay Insulation Thickness

materials is needed to avoid overheating on summer

Version31 =il

Launch Vi

il of Materials Quantities Costs

rg with a Sl of materials, qQua

ating recen|

ddressed in update 1.4.1

re planned to be deve

icpe compon

Lanch Version 119 19

F--

Launch Version 1.20 20
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Capture National U values

Regulations/Standards
Winter heat loss
© GBE Green Building Calculator 2017-2020

Other Natlonal Regulatlon
_or GBC standards

Ref ublbl ment

arg
Yes/No

Be 1t Floor
Swimming Pool Basin
Lp.)L’ floors (including ground floor over basement)

Wal
1t Perimeter Wall
tinternal Wall/Partitions

External wall Insulated Cavity
External ] | insulated (Int or Ext)or Ext)
Il insulated (Internal)
Internal part
nent Wal

aled edges
thermal breaks
es thermal br S
Roofs (includes opaque p: of dormers)
Flat roul

1sulation at rafter)

Glazing

Glazed Pede

Vehicle ac nd similar large doors
High usage entrance doors

Opaque Door

Rooflights

Roof ventilation ding smoke vents
Glazed roof
Glazed wall/Curtain

Opaque Curtain
Glazed pavement
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U Value To Watts To CO2
B

0.0819469
. 5 110[020
L2 | - © | 2
v emal 4.1°
y
0.
0.

0.0901849

Sement

51;
848!
2
0. 0;69331
)528¢
0.

2
0t
0
0.058544°

0

[c.0528671 |

2
7
5441
71
5 37% Area %
| 11:8% JHeat loss %
External wall
temal glazed wall/Curtain
20 [ o - 20
[0f25¢83 | 826 | 0] - J20 [ 2
20
15% Area %
12 He Heat loss %

5]
6
1

00694608
=

Ratio: 1t0[1278 |
2.7% Area %
Win o] |73%.0% |Heat loss %
100%] Area %
Heat loss %

0.025

CarbonDioxide

0.00001

V2 to V15
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Version 2

e Carbonin use/annum
— Hours of use per day
— Days/week days/year
e Domestic Retrofit:
— One off and community
 Bill of materials; add
— Building Labour Rates
— Materials Rates
— Services Scope and quantities
Services Rates
Services Labour Rates
Services Costs
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Versions 3
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Decrement Delay Calculator

— to avoid summer overheating
Condensation check:

— static to BS 5250
GBE Product Datasets

GBE Form Factor Calculator
— Other Methods

— Thicknesses of insulation to meet U values




Decrement Delay
GBE Green Building Calculator

Decrement delay FU : to give a decrement delay (d) of X hours (defined by the user) for 1 m? surface

Property 2: Decrement delay (d), Approach a: Specific Heat Value = Wh/kg.K

Needed data DL
Needed data

Needed data

Needed data

Needed data

Default data

Needed data

Needed data (option 1)
Defined by User
Formulas

Formulas

Formulas

Formulas

d=1,38*e*\1/a
a=\/p*C
e=d/1.38*V(p*C/A)
Q=e*S*p

Calculation Q=(d/1.38*V(p*C/\))*S*p*(DL/CLE)

Input from: Product Data Sheets

Specific Heat Value
from J/kg.K to

2100

© GBE 2017-20 GBC Green Building Calculator

Design Life of Building
Component Life Expectancy/Replacement period
Material

thickness of material layer

Rho (volumic mass) [density]
surface area of wall considered
thermal conductivity

Specific heat value

Decrement delay (Hours)
Decrement delay (Hours)
diffusivity

thickness of material layer
Quantity

Quantity

Wh/kg.K

0.583333333

Years
Years

Default Choose this method not the next one

Default or PDS

PDS
PDS
Default
PDS Be careful with units
PDS See Converter if units are: J.kg/K
LookUpTable Could this be LUT/DDL with options?

Calculated
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Or why buildings overheat
© 2015-2019




Radiant
verses
Conductive
heat flows

Insulation
needs to
resist both or
overheating
occurs

© GBE 201
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Radiant v Conductive

Thermal
Insulation:

Once radiant
heat gets in it
warms the space
and the warmth
cannot get out
through
conductivity
insulation  ocee 2
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Version 4

Building Section Coding

— Elements Sub-elements and Junctions

Material Appropriateness to Application
Building Elemental Assembly Code Numbers

— QOuter face-Core-Inner face
— CAWS-CI/SfB-CAWS-Instance

— 892 Readymade Competent Elemental
Assemblies

— Bespoke collection and incorporation

Specification Generator
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Version 5

 More specific interfaces:
—Non-Domestic Retrofit:

—Domestic new build
—~Non-Domestic New build
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versions 6

e GBE EE EC SC Calculator
— ICE database: 1.3 > 3.0

— Will provide Embodied Energy, Embodied
Carbon and Sequestered Carbon data

e Bill of Materials Quantities
Costs

— Non-External Envelope Components
— Landscape Assemblies
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Version 7

e Condensation Check

 Thermal Bridge Calculator

e Secondary Element
Calculator

— Glazing and framing specifications

— Ug Uf & Uw and Psi perimeter and spacers
© GBE 2017-20 GBC Green Building Calculator
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Version 8

e Life Cycle Assessment (LCA)
Whole Building Calculator

e LCA Dataset

© GBE 2017-20 GBC Green Building Calculator
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Version 9

 Landscape

—(using some of GBE 862
Readymade Assemblies)

—Landscape Materials Rates

—Landscape Labour

—Landscape Costs
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Version 10

e Civils & Infrastructure
—(using GBE 862 Readymade

Assemblies
e Civils & Infrastructure Rates

e Civils & Infrastructure Labour
e Civils & Infrastructure Costs
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Version 11

 Waste Calculator
* Embodied Energy and Carbon

IRVER (S

* Embodied Energy and Carbon
in Reclaim

e Sequestered Carbon in
Reclaimed Timber
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Version 12

e Plastic Free V Recycled Plastic
Products

* Plastics & Recycled Plastic

Content Dataset
* Alternatives to Plastics Dataset
 Plastics Diverted from landfill
 Plastics Avoided
e Carbon Consumed or Avoided
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Version 13

e Interiors Fit out, Refit
Furniture Dataset

 Finishes Products Dataset

 Furniture Impact calculator

© GBE 2017-20 GBC Green Building Calculator
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Version 14

Self-build Interface

Wales Technical Advisory Note 6
One Planet Development

Zero Carbon evidence requested

Town & Country Planning

© GBE 2017-20 GBC Green Building Calculator
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Version 15

BIM Building Information Management
CAD Computer aided Design

BIM App to interrogate Building Model
and extracting physical and dimensional
information

BIM interrogate BOM to feed the
calculator

© GBE 2017-20 GBC Green Building Calculator




Energy and related design standards

 Building Regulations Approved Document L

Will eventually meet carbon targets but not now
Most new buildings will need to be retrofit by 2030-2050

e Energy (exceeding Building Regulations)

— AECB , Silver, Gold and Platinum Standard
Super E (Canadian; means to sell their softwood)
Passivhaus (German) PHPP Software

* Indoor Air Quality and Thermal Comfort conditions driven
e Mimimise , minimise
 EnerPHit (Passivhaus Retrofit)
Minergie (Swiss)
Carbon Lite (UK AECB)
e Passivhaus interpretation for UK climate and energy mix

. Carb&HBREREEPGRC@ER)Building Calculator
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Feedback

 These files are created by generalists
with a big dollop of green flavour

 These files are updated from time to
time

 We are not experts so from time to time
these file may get out of date or may be
wrong.

 |f you feel that we have got it wrong
please let us know so we can put it right
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Brian Murphy BSc Dip Arch (Hons+Dist)

— Architect by Training

— Specification Writer by Choice

— Environmentalist by Actions
Greening up my act since 1999
Founded National Green Specification 2001
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@aol.com
Twitter: http://twitter.com/brianspecman

LinkedIn: BrianSpecMan

Facebook: BrianSpecMan Facebook:
http://Iwww.facebook.com/brianspecman

Slide Share:

Pinterest: Brian Murphy * GBE Green Building Encyclopaedia




