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PHPP to Carbonator

PHPP i
Standard or The Carbonator
Variants « Carbon

« Energy impact over
« Areas life cycle




Plan for this webinar %
05

Overview ( l l l
Why we rolled our own tool

What Carbonator is (and is not)
What is does

How to use it: Quick overview; Demo with single building and with variants

Note if you are watching this live then if you stay to the end, I'll provide the PHI

continuing education credit. Unfortunately watching the recording is doesn’t
count.



Ain't no such thing as a zero-carbon grid..

NZ GRID EMISSIONS - LCA ANALYSIS BRANZ

—— Dol ErENCE w— eyt . (3 D Environmenta — )

See Module_B6_ NZ_ grid_ electricity_factors_ - MBIE _ ICCC_2019_ Scenarios_v1_-_ final.xlsx
MEE data is only Scope 2 and includes only direc emissions with fossil fuel combustion and fugitive geothermal.
This LCA includes full life cycle embodied emissions associated with generation and supply.



What we wanted

- Super quick so we can just include it in our standard initial design

- Focused on initial design only — big picture not worried about weeds

- Flexible — able to look at whatever matters (Aerogel)

« MBIE BfCC compliant — at least in theory

- Excel so that we can archive it with the project

« Checkable — like PHPP you can see what’s going on — learn as you work



MBIE Embodied Carbon Methodology

B7 Operational wat
B6 Operational energy

Building System

Ground work

Structure

External
envelope

Non-structural
internal elements

Building services

Mandatory: must be included in the

assessment

Substructure/foundations
Earth retaining structures
Basements

Ground floor structure

Upper floor(s) structure

Load bearing systems: gravity
and lateral structural frames and
walls

Roof structure

Cladding/fagade primary
elements (weather exposed
layer, structural support system)
External wall insulation

Roof covering and insulation
External windows and doors
Non-loadbearing walls

Internal doors

Floor and wall finishes

HVAC* equipment

Voluntary: may be reported
independently within the
assessment

e Vegetation

e Hard landscaping

e Ancillary buildings

e External services, including

drainage

e Temporary works
(formwork, scaffold etc.)
used during construction
that are not reused
Stairs
Lifts and escalators

e C(Cladding/fagade secondary
elements (seals, brackets
etc.)

Ceilings
e Fixtures, fittings and
furniture

e Water, drainage, electrical
services

e Other building systems such

as fire and security systems



MBIE Operational Carbon Methodology

Predictive Thermal Model

20°C and 50 years EEEIIEETR SEmEm
Energy Modelling Protocol TBD

Renewables cannot be used to meet

Project information Indoor Environmental Quality (IEQ)

Predictive energy modelling
ta r e tS Predicts the energy a bullding would need to use to meet the default values for the Indoor Erwironmental Quality
g parameters. An energy modelling protocol will be developed to support this

Operational Emissions and Carbon mems  combuon e - .

Predicted energy Predicted delivered Predicted water
- o) o Predicted heat) g demand intensity energy intensi ty demand intensity
2 Space heatlng (to 20 C) and COOllng and cooling for combustion for electricity use includes potable
demand intensity of fuels use. Includes Includes electricity water and
€ = space hean ngg = forbuliding g services wastewater
L J

water heating ey e
cooking o

building services (lights and vent.) e
plug loads

potable water and wastewater. o —

Calculation of the predicted operational emissions for a building

Includes the sum of predicted operational emissions from combustion fuel, electricity
and water use



Extreme bias and values hidden away

Considers carbon on per square meter of floor area basis!
Early considerations on per person metric or per dwelling

We are biased as well. Often don’t consider alternate form factor or size of building.
Most often considering only envelope properties and not even window sizes.

These are HUGE levers that we don’t consider.

50 years is not stupid but it is pretty close. NZ average is closer to 90 years and longer use of
materials is better. At least it’s not 20 years...

Heating energy in the middle of the winter in NZ is MUCH more carbon intensive (1.2x to 2X)
than the grid annual average.

Water is just an average for supply/disposal. Rainwater tanks and greywater can reduce this
but data is lacking.



Carbonator

It’s just a tool: Suited for folks that like PHPP and mucking about in Excel

Provide the tool as an unlocked Excel file your’ welcome to use
Recording of this webinar

Unable to provide free support

Intended for comparison of Initial Design Options
Issues: EPD sources

Wastage on site

Layers and items neglected (checked against the HPCD)

Other great (better?) options: LCAQuick, PH Ribbon, Actually (TBD)




Life Cycle Stages

MBIE: Whole of
life embodied
carbon
assessment:
Technical
methodology,
2022

€4 Disposal -
s
v o
processing for Recovery ; & A2Transportto
reuse, recovery, Recycling  SUPPYY manufacturing
or recycling Potential

€2 Transport to \ )

disposal facility e

€1 Deconstruction

A3 Manufacturin
and demaolition g

and fabrication

Building Life Cycle,
Cradle to Cradle,
including benefits and
loads beyond the
system boundary

B1 Use \ /

B2 Maintenance

B7 Operational water
B6 Operational energy

B5 Refurbishment

A& Transport to

B3 Repair project site

B4 Replacement

AS Construction
and installation
process
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How to calculate Operational and
Embodied Carbon

ZAmount X ﬂ@ — %@){?

Guide to environmental impacts at concept design stage
—-Design out greenhouse gases--
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Assessing embodied carbon

kg Co: -e = m? X kg material/ m? X kg Co:z e / kg material
Whole-of-life New building , . ‘ _
arbiadicd cahon affictancy Material efficiency Carbon intensity
LI \
@@= x mmy x Iy
- <= 2L . -

MBIE: Whole of life embodied carbon assessment: Technical methodology, 2022 ..



Carbon ‘flow'

MBIE Building for
Climate Change
Framework:
Whole-of-Life
Embodied Carbon
Emissions
Reduction
Framework

@ Operational carbon
@ Embodied carbon

Replacement and maintenance

Carbon emissions (kgCO;-e)

Product and Construction

Operational
emissions

End of life

Use stage (years)
Building lifecycle

Benefits and loads

v

N

Figure 1: Operational and embodied carbon emissions over the life cycle of a buildings3.
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Advanced PHPP (EnerPHit and Non-residential) @

Course &
2024: Sept 17,19, 24,26, 0ct 1, 3

The Carbonator is:

1. Pulling over the data from PHPP

2. Running the variants through a big sumif statement to total carbon

3. Almost any option can be considered by editing PHPP or the Carbonator

The skills to edit the Variants PHPP and how this is done is covered in our
Advanced PHPP, EnerPHit and Non-residential Course.

Goal: Enter complex residential and non-residential buildings, (step-by-
step) retrofits and use the variant calculation to optimize a project’s energy
efficiency.

Class will be taught online live: Advanced PHPP, EnerPHit and Non-
residential Course dates 2024: Sept 17, 19, 24, 26, Oct 1, 3. Time of day TBC.



Carbonator Demo - simple

That’s what it does in theory.

Open SELtd_Carbon_ V2.1.xlsx
Open PHPP_EN_V10.6__Example.xlsx

Go to READ sheet or tab and follow workflow for a simple building

Overview -> Filename -> set Variants to No

Complete Overview sheet — add Materials or Elements on Elements sheet if needed
Review for rationality

Changes are needed in both PHPP and Carbonator at times; HP example.

Add an Element using materials listed

Add a Material from EPD
https://epd-australasia.com/epd/vulcan-thermally-modified-radiata-pine-from-
abodo-wood-1td/




@ABODO
Environmental Product Declaration (EPD)

Example EPD e

Functional unit: 1 m3
Several Products

Table 10: Environmental impacts, 1 m® of finger-jointed softwood S S

Transportto Landfill Energy Landfill
Production Distribution Demolition EndofLife (typical) recovery Recycling Reuse (typical) recovery Recycling Reuse

Environmental

impact Parameter Unit A1-A3 A4 C1 c2 Cc4 C3 S G D D D D
Global warming

O iiId GWPT  kgCOzeq -469 734 0264 w1 (G2 762 762 758D 00785 493 631 200
CHGEIWII COreq 290 @ 0265 154 557 420 429 O -00750 -493 634
potential (fossil) kg * ' ;

Global warming

potential GWPB  kgCOxeq 0105 -B99E-04 00638

| iC)

bw e

= EPD. Pagwmrte commvr PO Auatrabems Lviod

EPD rgatrabon e E

European distribution and end of life “W st
=DC &mﬁ:@




LCAQuick by BRANZ

« We usually use this in detail design @ S ‘

- Numbers are reviewed and represent NZ =~ =oee s — S
disposal/transport

« No way to add your own materials. * — * ——— ‘ —

LEAQUAR Muserisl Coe LCAQuach Morertal Narme Dasesipaams LCAQuat Una Quantity Bt ent

Pull out data from blank LCAQuick

1. Search up material on 1a For Ref —
Material Codes sheet

2. Copy columns to 1c INPUT — Material @ e e Pt o e
Quant. Sheet and paste there. Use 1 m3 '
or 1000m? (for paint etc).

3. 4b_Carbon Results Analysis sheet has
the results broken into the life stages. ;

AlLAY ALAS BL B »Be Base Buliding B Tenam 87T »C1C4 wD:Marwish 0D Ensrgy Export Bogeiic « arbon

4. Type these into The Carbonator ———e v -t I
i — i/ . [

Buatieg Dempe

101 84 Prmrinie & Rmctsc et
b3 beve Aidrg Operstana frengy Lhe

O Permeved [oivorvertol bovftn st Mo oy o g mme-wl reyeing ard = 20

D fowgy Expont
M Teren Operctene Dep Une ¢
ers | (m Brog

Total S of ol e cpelw stages inchudeng buth base budd el tenart erergy use and the negetne matena sl energy benefes of medule O [ :

Tutet Sum of ofl Indiding mteried ife cpuie stages, ncheding the negetive ssteried and cnegy benefits of seduie D | (1827 100 07




Carbonator Demo - Variants

Similar to simple but you do need to edit the PHPP Variants file.
Set up variants sheet in PHPP (add links into cells C299 to E306)

Steps:

On PHPP Variants file - unprotect the Variants Sheet. Review > Unprotect Sheet
Unhide rows and insert this into rowsC 299 to E306

Cooling Demand
DHW Demand
Electricity
Heating COP
DHW COP
Cooling COP
Window Area
Glass Area

kWh/m2a
kwh/m?2a
kwh/m2a

m2
m2

x=Cooling!$Q$88

x=Output_Summe_WW

x=Output_Haushaltsstrom

x=PERIQ21

x=PERIQ43

x=PERIQ33

x=Windows!V16

x=Windows!X16

Directions here are in the Carbonator on the
Variants sheet or tab.

If it gets stuck save it to make the data tables update.

File

>

Briet instructions [ Overview | m Variants m [0 cimate  U-values

Ready F8  TE Accessibility: Investigate

Home  Insent Page Layout PHribbon Formulas Data Review View Automate Developer Help
| o1 o re— I
‘ mmm 5 | e® ] | [‘_4 -
E. L r . d= e e g - -
Thesaurus Workbook Check Senant Transiate MNew Show Notes Unpretect  Pr
Statistics Accessibilty « Lookup Comment Comments v Sheet Wor
Prooting Acces iy Insights Language Changes Comments Notes
Sfx
o +
C D E G
4 FRUAREN TRy Yy RYriwinr o) v vwv
48 Dring/Cooking KWhvim's) | 00 0.0
299 Cooling Demand KWh/m2a oe 85
300 OHW Demand KWh/m2a 195 M3
301 Electncity KWh/m2a 107 10.7
302 Heating COP . 17
303 DHW COP - 20
Jo4 199 Cooling COP . 24
305 Window Area m2 435 435
306 Glass Area m2 296 krd}
315 User-defined results
Last row for cats | Lastrow fordats | La
365 | table calculaton table calculsten i
367
.- £ Input variables Units | Value 1
359 X Bulldlng assembly layers



Carbon Emissions and Removals (Tonne CO.e)

250

200

150

100

50

PIHA - Whole-of-Life Embodied and Operational Carbon Emissions

m Floor A ®m Roof A = Wall A » Window A Ventilation A m Floor B,C,.D
= Roof B,C,D = WallB,.C,D = Window B,.C.D = Ventilation B,C,D = Heating m Cooling

193

123

7-Existing 8-Code 9-Improved 10-Min Req EnerPHit 11- Planned EnerPHit 12-EnerPHit Heating
Demand



and Removals (Tomne CO.@)

Carban Ermessions

70

60 -

»
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W
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-20

Graph interpretation

Whole-of-Life Embodied and Operational Carbon
Emissions

> %

SUOISSIW

S|eAOWaY

Embodied Emissions up to start of operation/use (Al-
A5)

Floor Roof Wall Window

Embodied Emissions during and beyond operation/use (B1-
BS5, C1-C4, D)

Floor Roof Wall Window Ventilatio

Operational Emissions (B6,B7)

Heating Cooling @ DHW Electricityi Water ‘

Total



Help

Internal resources are limited
- bug fixes planned
« unable to provide free support

How much demand is there for this sort of tool?

Obtain resourcing to improve it for us all
Pick up and add into PHPP?

License — open to use/alter with attribution




Advanced PHPP (EnerPHit and Non-residential) @

Course &
2024: Sept 17,19, 24,26, 0ct 1, 3

The Carbonator is:

1. Pulling over the data from PHPP

2. Running the variants through a big sumif statement to total carbon

3. Almost any option can be considered by editing PHPP or the Carbonator

The skills to edit the Variants PHPP and how this is done is covered in our
Advanced PHPP, EnerPHit and Non-residential Course.

Goal: Enter complex residential and non-residential buildings, (step-by-
step) retrofits and use the variant calculation to optimize a project’s energy
efficiency.

Class will be taught online live: Advanced PHPP, EnerPHit and Non-
residential Course dates 2024: Sept 17, 19, 24, 26, Oct 1, 3. Time of day TBC.



Learning Embodied Carbon Calcs

First - Read the LETI Embodied Carbon Primer guide including the Appendix
https://www.leti.uk/ecp

Learn LCAQuick — basics not the BIM import stuff - support is great
https://www.branz.co.nz/environment-zero-carbon-research/framework/lcaquick/

Technical publications for a NZ focus

A carbon budget for New Zealand houses, Sept 2020

A science-based approach to setting climate targets for buildings: The case of a New
Zealand detached house, by Chandrakumar et al, 2019

Background — video for PH application
https://sustainableengineering.co.nz/life-cycle-analysis-shows-ph-performance-still-
the-right-choice/




2 . . 2 Whole-of-Life Embodied and Operational Carbon Emissions
Additional slide not In o
[ ]
resentation
p 600000
The graphs below are from the Variants sheet showing e
1 &
the PHPP_EN_V10.6_Variants_Example.xlsm >
X
u 500000 4 473,647
]
>
Q
Whole-of-Life Embodied and Operational Carbon Emissions E
3]
(0
~ | £ 400000
g
2 341459
S
w
g 300000
£
()
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200000
4 '
100000 -
R > 4
e g — - = 77777 - — D 0+
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= Electricity » Domestic Hot Water u Cooling
= Heating Ventéation Emissions 8,.C = Window B.C D
sWalBCD #RoofBCD sFlor8CD
— Ventilation Emissions A s Window A = Wall A
s Rool A ®Floor A Total
-100000
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