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(@ QUANTIFIRE

QUICK START GUIDE 7: CARBON EQUIVALENTS

The CO; calculator in Quantifire is designed to help inform estimators and designers understand the
equivalent amount of carbon dioxide (CO,) emissions associated with their estimate. These values
can subsequently feed into green design solutions to achieve credits and compliance with sustainable
building certificate programmes such as LEED (Leadership in Energy and Environmental Design) and
BREEAM (Building Research Establishment Environmental Assessment Method).

The calculation within Quantifire uses certified and To add your company’s EPD
published EPD (Environmental Product Declaration) values to the Quantifire database
datasets for both steel and fire protection materials. please contact

These are contained as a library within Quantifire but can Quantifire@pfpspecialists.co.uk
be modified at the user’s discretion.

The steel and protection’s contributions are based on their declared Global Warming Potential (GWP).
This results in a value of carbon equivalent with units kgCO,e/kg, where the ‘e’ stands for equivalent.

Note that carbon equivalent calculations are only undertaken for steel and product. No calculation is
undertaken for any type of application or installation process. Users should familiarise themselves
with sustainability approaches, industry terminology and EPDs to ensure that the output within
Quantifire is understood and properly communicated across the contract chain.
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1. STEEL COE VALUES

The calculation values used for the steel carbon equivalent calculation are accessed via the Main menu
-> Edit system costs and application settings -> Steel CO, button. This will open a dialogue box as
shown below. It presents a library of known steel CO, datasets based on publicly accessible EPDs.

The CO, values depend on the structural shape/type of steel section. The library is split into Structural,
Tubular and Plate sections. These in turn can be selected for different structural designations as per
the options in the lower half of the dialogue box. The user can, if desired, modify these values for
their own needs.

Note that the unit of tCO,e/t is the same as kgCO,e/kg, where tonnes and kg cancel each other out.

| Embodied carbon of steelwork

The following datasets have been taken from a range of Environmental Product Dedaration (EPD) sources.

STRUCTURAL SECTIONS TUBULAR SECTIONS PLATE SECTIONS
Product tCOet Product tC0et Product tCO et
ICE fworldsteel 1.55 warldsteel 2.78 worldsteel 2.46
Europe 1.13 Tata Celsius 2.69 Spartan 2.23
LK/BCSA 1.74 Tata SHS 2.50 DanSteel 3.12
British Steel 2.45 ArcelorMittal 2,27 ArcelorMittal 2.60
ArcelorMittal 0.57
¥carb 0.33
Structural Built-in Steel Custom
description dataset Product tC02e/t value b0/t
Serial open sections Q | Europe j 1.13 -

Serial CHS sections Q | Tatz Celsius j 2.649 .
Serial RHS/SHS sections & | Tamss v 2.5 .
Custom fabricated sections 2 | Spartan j 2.23 .
Rolled cellular beams 2 | British Steel j 2.45 .
Flate cellular beams £ | Spartan j 2.23 .

Reset defaults Cancel ‘ oK
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2. PRODUCT CO, VALUES

Manufacturers of passive fire protection may undertake EPD assessments to determine the GWP value
of their products. This may just be for the protection material, or in the case of coating systems, it
may additionally be for primers, topcoats, etc.

To check the value, go to the Main menu -> Edit system costs and application settings. This shows
the product-specific value of kgCO,e/kg used for the calculation, see image below. This can be
overwritten or entered as desired by the user. This dialogue box also allows product-specific systems
such as primers and topcoats to be defined. Their own carbon equivalent values can be entered if
known.

Product and System Details

Select product Product sold by
| DumnrycharCE - CF 1234| j | Valume j !
Cost per litre Currency Volume solids Density [5.9.}
| | EUR j 70 % | 132 | -
CO=z
Application method Loss factor Kit size Mz W.F.T.
COz
| Spray j | 30 % | 0 () | 15 help
Mesh
W tomatcay | |
-
[ Specify system Copy to all products |
X e |
Narme DFT () vol. solids (%)  Cost per litre w
I | | | | |
r | | | | |
r | | | | |
r | | | | |
E—
Loss factor for primers{topcoats L Save changes and dose

Be aware that for primers and topcoats, density of the material is not stored within Quantifire due to
the large number of variations that could exist. Therefore, the carbon equivalent calculations are
undertaken with respect to litres (L). On interpreting the resulting values, the user will need to use
the resultant carbon equivalent as an indication only, or multiply by the product density to determine
the correct value (click the CO; help button for more info and a handy calculator).
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3. VIEWING ON REPORTS
The carbon equivalent calculations can be displayed as a summary on output reports.

To see this, click Main menu -> Create report -> Select data to display and select to show embodied
carbon, either as product alone, or including steel values.

Report content
|

Select columns to display

All columins Columns in BOQ (in order of display) |
Client ref - o
Teklz GUID = Section designation
Stesal weight Usz
Fire resistance standard Sides
Jet fire duration Section factor
High heat flux duration Quantity
Bracing member? Length
UL Restrained? == Arez
Composite beam? Duraticn
Voids unfilled? Terit
Void type Certificate reference
Concrete filed? == Product
Decking type WFT
UL category code DFT
Basis of temperature Volume
Occupancy type "
Caolumn slenderness
Utilisation type
Utilisation level
Weight M
volume solids
Primer Columns selected: 1518
Primer DFT
Primer volums solids Ip Show embodied carbon ¥ Include stesl I
Primer volume
Iz':z;t DFT ¥ Show fire standard with project information
Topcoat volume sclids
Topcost volume e l- Show primerftopooat quantities summary
Mesh present
Mesh coverage =
Comrant ;I I~ Show mesh quantity summary
[ Show cost summary
Note:
For steel weight use the "Steel weight’ column. I Incresse su mmary guantiies for wastage
Accept

After the report is created, the carbon equivalent values will be summarised towards the end of the
report, as shown below.

kgCO:e

[ DummycharCE I [ Zz6ekg | | IEEE
[ Stzel | | [ [ IEREEEER
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4. VIEWING IN THE OPTIMISER

Within the optimiser, carbon equivalent calculations are included to aid a designer’s and project
team’s decision making on member substitution. The final three columns of each product show the
respective steel, product, and overall total carbon equivalents.

The optimiser CO, calculations only account for steel and product. They do not account for the extra
components of any system such as primers or topcoats.

Where no product CO, values have been defined, the steel CO, values will still be displayed.

O Genemte_a\ternate Rap\ate.parant Edit cost settings Print Back
sections section

CF 1234
DummycharCB
D Duration Section type Size/designation Used as Sides Am/V Quantity Llength Area Weight Bracing Terit DFT  Quantity Coats Cost Steel Product Total
(mins) (m-1) (m) (m?)  (kg) Qg (mm) 0] (EUR)  (kg/COze) (kg/COse) (kg/CO:e)
| 1 60 UB [UK) A06x140%3% beam 3 2396 10 6 7146 2340 N 500 ‘ 3286 335454 3 5875.23 5733 11778 6910.8 ‘
CF 1234
Dumi
Alternate Duration Section type Size/designation Usedas Sides Am/V Quantity length Area Weight Bracing Terit DFT  Quantity Coats  Cost Steel Product Total
section  (mins) (m-1) (m) (m?)  (ke) ¢ (mm) L (EUR) 8 (ke/CO:e) (kg/C0:e) (ke/C0ae)
1-1 60 UB {UK) 406x140x35 beam 9 240 10 6 7146 2340 N 500 3.2B6 335454 3 5733 11778 6910.8
1-2 60 UB [UK) A06x140%46 beam 3| 205 10 [ 7206 2760 N 500 2935 302137 3 6762 1060.9 78229
1-3 B0 UB [UK) 406x140x53 beam 3 178 10 ] 7254 3198 N 500 266 275652 3 6162.3. 7835.1 967.9 BB03
14 60 UEB (UK} 406x178x54 beam 3 189 10 6 783 3246 N 500 2772 310.068 3 5332.1‘ 79527 1088.7 90414
1-5 B0 UB [UK) 406x178x60 beam 3 172 10 1] 7878 3606 N 500 2584 391936 3 7113.9‘ 88347 1025 9859.7
1-6 60 UB {UK) 406x178x67 beam 3 154 10 6 792 4026 N 500 2418 273579 2 6819.5 I 9863.7 960.6 10824.3
1-7 B0 UB [UK) 406x178x74 beam 3 140 10 1] 79.62 4452 N 500 2276 258879 2 7179. 10907.4 909 11816.4
18 60 UB {UK) 406x178xB5 beam 3 123 10 6 B804 5118 N 500 21 2412 2 12539.1 B46.9 13386
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