


Webinar 2 Wednesday 18 May 12–1pm 

• CO₂RE

Webinar 3 Wednesday 25 May 12–1pm

• Life cycle assessment – an overview

Webinar 4 Wednesday 1 June 12–1pm

• NZGBC Homestar Embodied Carbon Calculator (HECC)

Webinar 5 Wednesday 8 June 12–1pm

• LCAQuick

Upcoming webinars



Carbon Challenge – Science and Solutions webinars (March 2022)

• Carbon and the New Zealand building industry

• Compliance and calculating building carbon footprints

• Carbon challenges

• Design and build a low-carbon dwelling

www.branz.co.nz/pubs/previous-webinars/  

Previously



Dave Dowdell, BRANZ

Nick Carman, Mott MacDonald

About us





Please feel free to ask questions by using the Chat feature

We will take questions at the end of the webinar 

Questions



• Background to LCAPlay

• LCAPlay demonstration

• Q&A

Programme



0Background to LCAPlay



www.branz.co.nz/co2nstruct

Early design decisions can lock in significant future environmental impacts

A tool to facilitate comparison of commercial building early design options

Quick, intuitive, easy to use

Provides estimate of climate change impact (and other environmental indicators)

Results include potential embodied and operational impacts

Precedes LCAQuick [Webinar 5 Wednesday 8 June 12–1 pm]

Why the need for LCAPlay?

http://www.branz.co.nz/co2nstruct


Aim: Whole of life embodied + operational – summary values for scheme comparisons 

LCAPlay: Free commercial building tool (NZ)

PAS2080 curve:

Early metrics on carbon are crucial



Current tool – LCAQuick

Background



Assess 

Aim of LCAPlay
To play!

QUALITY

TIME

COST

CARBON



Straight into an initial demo to demonstrate speed …



▪ Predefined scenarios (1000s & 1000s)

▪ High-level concept design options

▪ Indicative numbers for scheme comparison

▪ Material quantities required

▪ Later stages of design or once built

▪ Detailed approach with high level of input

LCAQuick LCAPlay 

OUTPUTOUTPUT

The LCA impacts of your 

building design
What the LCA impacts of your 

building design could be 



▪ Predefined scenarios (1000s & 1000s)

▪ High-level concept design options

▪ Indicative numbers for scheme comparison

▪ Material quantities required

▪ Later stages of design or once built

▪ Detailed approach with high level of input

LCAQuick LCAPlay 

OUTPUT

What the LCA impacts of your 
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LCA + Data 
Processing/
Visualisation  

Structural 
Team

Energy 
Team

Façade 
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Development of tool 



Exported data from LCAQuick creates new ‘library’ 

that LCAPlay can mine.

500 kb instead of 50 mb

Excel and VBA

Development of tool 

Structure

Energy

Façade 

LCAQuick  

engine
Results libraryLCAPlay

Locations:              Auckland, Wellington, Christchurch

Functions:              Office, hotel, retail 

Heights:                 1–20 storeys (& basement Y/N)

Orientations:          8 compass points

Building shape:     Square or rectangular 

Basic building structure, façade, services systems

But NO FOUNDATIONS or FITOUT and no refrigerant losses



Façade analysis

Development of tool 

Strategy

• Simple façade types chosen 

deliberately

• Basic 50% WWR

• Calculated each façade type 

kgCO₂eq/m² in LCAQuick

• Multiply these values by façade area 

obtained by building geometry inputs

Verification

• Able to quickly validate total kgCO₂eq 

numbers produced by LCA concept 

tool by checking the same geometry 

and materials in LCAQuick

=
LCAQuick

LCAPlay



Building information 

• Location – relevant for purlin design only in this study 

• Number of storeys – façade area and lightweight façade options

• Building shape – façade area 

Façade systems

• Heavyweight façade

1–20 storeys: 50% glazed curtain wall system, 50% precast concrete panels

• Lightweight façade 

1–3 storeys: 50% glazed curtain wall system, 50% proprietary aluminium cladding panels over cavity and studs

4–20 storeys: 50% glazed curtain wall system, 50% specific engineering design ‘hook-on’ aluminium cladding panels

Single or double-glazed (IGU) curtain wall systems can be selected for any building type 

• Roof to all buildings

Profiled metal roof with insulation and steel purlins based off typical details from New Zealand suppliers

Development of tool 
Façade types in rev 1.0



Development of tool 
Structural perspective



Building information 

• Location and importance level – relevant for determining approximate seismic loads (site soil class C assumed for all)

• Number of storeys and building shape – but with grids fixed at 8 m and f-2-f fixed at 4 m and LL=3.0kPa for all

• Single basement Y/N, use of SCMs Y/N

Structural systems

• Reinforced concrete primary structure

1–20 storeys: RC gravity beams and columns, RC shear walls

• Steel primary structure

1–20 storeys: steel gravity beams and columns, steel chevron braces (EBFs)

• Engineered timber primary structure

1–7 storeys: either full glulam gravity beams and columns and CLT shear walls (with steel hold-downs to ends)

or glulam columns and steel beams, and CLT shear walls (with steel hold-downs to ends)

• Floor systems

Either standard 250 double-tees or 150 thick CLT with additional steel beams at 4 m mid-span

Development of tool 
Structural types in rev 1.0

Foundations not Included as always bespoke to the site/soil and the building

Note that the #s are summed A–D values and include biogenic carbon storage values



Digital processes

Development of tool 

 →

+ +

→

Rhino ETABS



Structural engineering model and checking

Development of tool 

P1P4

 →

+ +



Exported data

Digital processes

Development of tool 



Energy analysis  

→

The IES-VE software has been tested according to the ASHRAE Standard 140 and it meets or 

exceeds all requirements of this standard

Select 
building size

Hotel Retail Office 

▪ North

▪ East/west

▪ Northeast

▪ Northwest

● Energy (operational carbon) based on nominal improvements as follows:

– 10% improvement (good-practice design)

– 20% improvement (best-practice design)

– 30% improvement (innovative strategies EG underfloor air distribution –

UFAD, chilled beam, passive cooling, daylight dimming etc.)

– 40% improvement (world leading)



Energy analysis: External 

environmental factors

Weather data

(TMY weather file with a 1.5°C climate shift)

The CCWorldWeatherGen

o Auckland, TMY weather file with 2020 

climate shift (+1.5°C) 

o Wellington, TMY weather file with 2020 

climate shift (+1.5°C) 

o Christchurch, TMY weather file with 2020 

climate shift (+1.5°C) 

❖ 2020

❖ 2050

❖ 2080



Energy analysis  
Building fabric  

• NZS 4243-1:2007

• Each floor has been zoned with a conditioned space of 3 m floor to 

ceiling height and 1 m ceiling space that is unconditioned representing 

the structural and ceiling void space



Energy analysis  

NZS 4243

NZS 4303

NZS 4243.2

NZS 4214

NZS 4243.1. 

NZS 4214

Internal gains/loads



Description Standard Thermal Properties

Single glass in aluminium 

frame

NZBC H1 minimum U-value glass and frame 6.58 W/m2.K

SHGC COG 0.8

Double glass units in 

aluminium frame 

NZS 4218:2009

(Table C1 )

U-value glass and frame 4.22 W/m2.K

SHGCCOG 0.7

Insulated glass units with a 

low emissivity coating (low-

e) in aluminium frame 

NZS 4218:2009

(Table C1 )

U-value glass and frame 3.44 W/m2.K

SHGCCOG 0.5

Square Building Rectangular Building

North North

45 degrees from North East/West

North East

North West

Building Type Equipment Load (W/m2)

Office 8.1

Hotel 2.7

Retail 2.7

Building Type Occupancy W/m2

Office 2.7

Hotel 2.9

Retail 2.4

Building Type Lighting Load (W/m2)

Office 9

Hotel 6

Retail 10

Building element

Minimum R-values

Climate zone 1 

(Auckland)

Climate zone 2 

(Christchurch and Wellington)

Roof 1.9 1.9

External Wall 0.3 1.2

Exposed floor 1.3 1.3

Energy analysis  

❑ Vertical transportation, mechanical ventilation fans and 

domestic hot water usage calculated separately 



Energy analysis  

→ →MM



Reformatted data in Excel + VBA code





Possible future developments
User feedback invited!

Tool 

• Online tool?

• Updating library when LCAQuick is next updated

• Incorporate MBIE embodied CO₂ reporting format (separate out biogenic)

Structural

• More flexibility of grids?

• More floor systems?

Façade 

• Provide more façade type options?

• Ability to select window/wall ratio?

• Façade life to replacement – ability to adjust?

Energy

• Updated New Zealand electricity grid factors

• New climate zones and H1 changes?

• Zero Carbon Act impacts



Thank you


