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RAPIER®

« TSB research funding

COME AND FIND OUT HOW RAPIER WILL HELP YOU REVOLUTIONISE YOUR BUILDING DESIGNS!

* Project consortium

RAPIER is & unique néw soltware ool that
rapidly produces cost, energy. and carbon
1 B y Mecycle analysis of new build projects
L4 L |fe CyCI e too I S from eany concapt stage. Caplurding
the combined expertise of four Industry
aders in sustanability, RAPIER provides A 14
ammediate results, graphic clanty. depth of

* Rapier concept el G o

Gain new inssght Into the impact of your 2\ -:’,.
design decisons immediately with this

® Ra p i e r m Od e I S cloud-based software that runs in your l

wed) browser and modile device ~ -

Qotimise key docisions earlior and be

 User interface concept

Come and demo the soltware at
one of our afternoon sessions on

: Tuesday 20th March, 29-30 South -
* Demonstration...? AP (Ao sl e ot At

Engineers, Cost Consultants, Developers and lnvestors.
main presentation st 4.30pm,

with drinks afterwards
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ARCHITYPE

« What features would you
like to see in a software
tool like this?
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Technology Strategy Board

« 2 year R&D project (£937k) April 2010
— April 2012

» 46% funded by the Technology
Strategy Board (TSB)

Design & Decision Tools

- “Design & decision tools for ‘low for Low.Impact Buildings
impact’ buildings” focusing on new JUNE 2009 COMPETITION FOR FUNDING
build early stage & concept design

» 13 projects funded

* £4million total funding

LOW IMPACT BUILDINGS INNOVATION PLATFORM
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RAPIER TSB Low Impact Buildings

Technology Strategy Board

...Designers cannot easily predict the
impact of alternative design »
decisions on building performance Design & Decision Tools
and cost - whether capital cost, for Low.Impact Buildings
Wh(;le life financial cost or carbon smic N o i
cost...

LOW IMPACT BUILDINGS INNOVATION PLATFORM
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RAPIER TSB Design & Decisions Tools

Technology Strategy Board

Currently available tools

« Often only address the needs of one
specialism or phase of design

« Are not accessible to smaller practices

. . esign & Decision lools
« Offer little support at conceptual design Debu 1 & Dex 'J]; T OIS
stages for Low.Impact Buildings

JUNE 2009 COMPETITION FOR FUNDING

« Have a poor ability to visualise and
communicate relative impact to clients
and design team

LOW IMPACT BUILDINGS INNOVATION PLATFORM
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RAPIER TSB Design & Decisions Tools

Technology Strategy Board

TSB identified a need for:

« Tools that provide dramatically better
guidance of design decisions to deliver
zero carbon and low impact buildings in
the UK for 2016 and 2019

« Tools that enable designers to make ( S wen
better decisions at every stage of the Design & Decision Tools

design process, based only on for Low.Impact Buildings
information typically available at that JUNE 2000 COMBETINION FOR FUNDING
stage

« Significantly improved accessibility to
design and decision tools for all
practising designers, however small the
practice

LOW IMPACT BUILDINGS INNOVATION PLATFORM
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BDSP Consulting Engineers

MEP & Environmental Engineers

Sweett Group

Cost & Project Management Consultancy

Architype
Architects & Sustainability Specialists

greenspacelive

The Green Building Internet Company

B
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RAPIER®

International engineering and
environmental consultancy

« BDSP Engineering

« BDSP Environmental
« BDSP Simulation

« BDSP Lighting

House in Wales National Assembly London 2012 Bocconi University Central Market
Pembrokeshire, UK for Wales Olympic Velodrome Milan, Italy Abu Dhabi, UAE
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RAPIER®

Sweett Group provides clients with global
expertise coupled with local sector
knowledge including:

« Cost Management
 Programme and Project Management
« Strategic Advisory

« Property Development Services

London Eye Hong Kong Police HQ Melbourne Law Courts Titanic Quarter CMA Tower
£15m — Capsule refurb HK$2.2m Aus$108m £90m Riyadh
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RAPIER®

Architype Ltd is an awarding winning and
regularly published Architectural practice, with:

*Projects ranging from £100K to £17million
Offices in Hereford & London

*Recognised expertise in sustainable design
*Strong collaborative & consultation ethos

At forefront of low energy buildings research

Wi

N7

West Office - Barn UEA - NRP Centre Bushbury Primary Genesis SCA&T York House
Ecological refurb Negative carbon building Passivhaus school  Sustainable construction Low energy complex
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Energy and low carbon software spin-out from
the University of the Highlands and Islands:

« 5 year R&D programme

« 3 year partnership with Green Building
Studio until acquired by Autodesk

» First energy analysis plugin for Google
SketchUp

» Global business partnerships and users greeﬂspaceLiveTM

- * B
i \
el - Lo
gWorkspace gModeller gEnergy
collaboration and sharing Automatic attribution of SketchUp faces to Integration with energy analysis engines

messaging and alerts generate gbXML spaces, surfaces etc... SAP, EPC & Energy reports
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RAPIER Environment Agency carbon calculator

- First tool developed in 2007 for — e P
calculating embodied carbon, e ——a—————enssm— 2 )

« Simple inputs into standard
spreadsheet.

« Benchmark for how to calculate
Embodied Carbon ‘Cradle to Site’

* Use of industry standard figures
from the ICE database (University :
of Bath) ; e o
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RAPIER®

 Comprehensive Database for
recording all building components

* Only usable on fully designed or
completed buildings

« Additional capital & lifecycle
carbon factors added on

« Data from UK Building Blackbook
& CESMM4

* Now called Cap,IT....

LR S LICNTAE b Foarnin Aams Ao | ot St Mamatmt by

Bl e e e . Y T S ——— STt r— . ]
T T S— A — W — — —— Vol —— T — W————
MO S bt Seme

UK Building Blackbook




...an IT aid to calculate life cycle cost
and the environmental impact of

the design and components for
both new build and refurbished
residential buildings....

Excel based with link to CAD

Lifecycle Cost, Energy and
Embodied Carbon

Based on BLP’s database of
component and materials
performance

In the ‘early stages of user
dialogue

Hope to launch a full working
application by Launch Q4 2012

www.blpinsurance.com/sustainability/butterfly/

P
RAPIER™

V.

Butterfly calculations

_uc) B
& i

RdISAP 2009

Change untDepth
‘ Change onentation
» & e 8 WRITE TO EXCEL

ey v @B

7 CHANGE DIMENSIONS

uretDepth

WILLMOTT DIXON
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...The overall aim of IMPACT is to
integrate Life Cycle Assessment,
Life Cycle Costing and Building
Information Modelling...

Based on BRE Environmental .jf.’li,H II low-impact solution cost E;:x‘”f'v; .&"
Profiles Data Release b\
*Basically Envest2 integrated with

CAD models

BRE manage databases and

verifies compliant software | | Y\ =
-Phase 1: IES undertaking | T iz ¢
software development R
*Phase 2: IFC compliant protocol A S -2 rem i NSS RIBA
for use of IMPACT by other

developers / BIM

*Launch Q4 2012

www.IMPACTwba.com
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RAPIER®
._. DesignBuilder

ierematond sales Ssuscon SR ERIIHIERI IS » T8 L e

Frodocty Downioads Training ConyeXancy

011 Dermo of new

v MVAL o Radae

2aghghung Teatures

f INTEGRATED
ENVIRONMENTAL
es

SOLUTIONS

Global thought leaders in measurable sustainability.
We help businesses reduce the carbon emissions of
buildings like nobody else can. We enhance our

customers' triple bottom line: economic, social and
environmental - shaping a sustainable future, today.
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RAPIER D-profiler

Benefits - Accurate Conceptual Cost Modeling
Parformance Case Siudes

® e - es Faamm. AW aw e - R S )

v - -~ -~ -~ X -~ -~ -
-~ - ~ » - -
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L v sefaira
...Sefaira’s mission is to remove the
. Y . . P ful soft for qreen bullding d t
barner S tO bUIldlng green' We cmi:uli(ion.v:arre\a:;fhent and retroﬂtes.gn
make web software to help users SerAsA CONCEPT 0

design, build, operate, maintain
and transform green buildings...

A web based application

» ‘Realtime’ comparison of
strategies

 Retrofit & Newbuild

« Integrates with Sketchup AT S0 i .
18 o ' Concept - clowd beved ansl) ov trum Rapid Erergy Modelng

 Just Energy — at the moment RO AR |l | U T

«  No Whole Life Carbon or Cost < == o

. ‘Early Adopter Program’ N e e -

www.sefaira.com }:’“:: (S A "’ -



»
S

RAPIER




RAPIER Early design decisions have big impacts...

Late
changes
less effective
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Early Design Stages

» Specialist consultants not appointed

* Limited fee & time available

» Very difficult to quickly establish:

* Lifecycle costings (Net Present Value)

Operational energy & costs

Embodied carbon

Impact of location, siting & form

Total cost & carbon benefits to client of
pursuing alternative design strategies
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Architect

Software Unique

£2k File Format

Building Model

Time Spent Slow and
to Attribute Complex
Model to Alter

Analysis &
Results

Reporting

Existing analysis workflows have limitations...

Client
Developer
PM

All
Consultants

Software Unique

£2k File Format

Building Model

Time Spent Slow and
to Attribute Complex
Model to Alter

Analysis &
Results

Reporting

Integration of
Analysis

Optimal Building Design?

Software

Time Spent
to Attribute

Cost
Consultant

Unique
£2k File Format
Building Model

Slow and
Complex
Model to Alter

Analysis &
Results

Reporting
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A new generation of analysis tool

Cost
(Capital + Lifecycle)

Operational Carbon /

Embodied Carbon / Energy

Energy



RAPIER Built for collaboration

Client / QS / Cost Specialist
Developer Consultant Consultants

Structural SUCuEIE] Suppliers /

. Architect Engineer
Engineer (MEP) Manufacturers
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RAPIER A wide range of users
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RAPIER
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RAPIER®

* Web based user interface
« Device agnostic — Desktop, Mobile, Tablet

« Powerful Cloud based processing

Busivgss Logic
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» Detailed research and data analysis to
inform Cost, Energy, Carbon & Lifecycle
engines by industry leading companies

* Models based on industry standards to
provide robust and compliant results

Capital & Lifecycle Cost Model
Based on Sweet Group cost analyses
of recent project data

Energy & Services Model
Based on BDSP Suntool rapid
thermal engine

Embodied Carbon Model
Based on Architype in-house embodied
carbon calculator

coe
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central plant 4
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Roof
Building Services
Special Installations

-

~

Building Fabric
Building Systems

e

fit out

e

roof

%

RICS, 2010, Redefining Zero



RAPIER™

Capital Cost Model

O — Cost metrics:
1A ’ Floor Area

Volume

Substructure
Substructure
Standard Foundations

1

1A

1A1

Facade area

1A2 Special Foundations

1A3 Lowest Floor Bed/Slab

1A4 Basement Excavation Basement VOIume
Basement Retaining Walls
Superstructure

Frame

Frame

1A5

Upper Floors

Upper Floors

Roof

Roof Structure

Roof Coverings

Roof Drainage
Rooflights and Openings
Roof Features

: 2D1 Stair Structure

2E 2 2D2 Stair Finishes
2E Jot 2D3 Stair Balustrades and Handrails
JE4 2E2 pi3 External Walls
2 2 2E3 2E1 External Enclosing Walls ’
284 2E2 External Wall Finishes 1A
2 « 2E3 Solar/Rain Screening At
2F2 2E4 Basement Walls TAD
262 2F1 2E5 Facade Access 1A3
2G 1 272 Vs Windows and External Doors
p 1A4
2G4 2G2 2F1 External Windows G
GG 26 2F2 External Doors
2G4 262 pid Internal Walls and Partitions
51 2G1 Internal Walls / Partitions AT
S0 2G2 Balustrades and Handrails 28
2G3 Moveable Room Dividers

2B1

2G4 Cubicles

Context:
- Quality

RAPIER MODEL

Substructure
Substructure

Standard Foundations
Special Foundations
Lowest Floor Bed/Slab
Basement Excavation
Basement Retaining Walls

2 Superstructure
2A Frame

Frame
Upper Floors
Upper Floors




RAPIER Simulated building cost

User Inputs Cost metrics Contextual Adjusts

Building Type

Building Area

Building Shape

Number of Storeys

Number of Basements

Simulated Building Cost

Elemental Breakdown

Assembly Breakdown
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Simulated Building Cost

BCIS: Life Expectancy Building Lifecycle Costs

CIBSE: Life Expectancy Capital Costs

External Environment Servicing Costs

Internal Environment Replacement Costs

Anticipated Build Quality End of life Costs

Industry Servicing Cycles

Assembly costs

\I \I \I \I \I \I \I \I
I \I \I \I \I \I

N

Whole Life Cost Analysis

Fuel price projections

Water price projections

FiTs, ECAs, etc

Operational Costs

Reactive maintenance

Cleaning, etc

Utility costs

Admin costs

Occupancy costs

Non-construction costs

Income

Externalities

KI \_I \I M_I k_I k_I \_I \_I \I \I \I \I
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ELEMENTAL COST ANALYSIS

TOTAL CONSTRUCTION WORKS COST 1,497.92 | 100.00%

(77 T

Standard Foundations
Special Foundations 42 545
Lowest Floor Bed/Slab 30,300
Basement Excavation

Basement Retaining Walls

Frame T e [E9E0)
Cupperrioon
Upper Floors - _
A T BT
Roof Structure 2725 [NEGES]
Roof Coverings 25,430 _

Danf Nrainana £ =on ISR

Subsruct

ye

Extemal
Vals
g
Frashes
Irtema memal YMndows

Frishes  VWals and
& Fthngs and Extermna
Pattons Doors

LPE CTCLE ANAL TSN LCC BUILDING FABRIC AND
FINISHES
20,000,000
18,000,000
SALSUAO LA
16,000.000
— " oL . AN . 14,000,000
S - - Smmsmsssm  12.000.000
m 10,000.000 -
T ' - R B N
AN " » S | 8.000,000
P—— ' - B R e 6,000,000
‘ DU R — - R . =
- s e S 000,000
. oveees i ) f =T 55 TN ] 2,000,000
ot atrae . » L i e il
m -
M Oy - S— Initial Cost NPVLCC
WP ' -0 (LR SSss 4 Sy ||
. . -ty wes & TR W
- . » SEEETEE— B ritsgu g
e ' . f == =3 = =] Fim
' — - g~ ]
17500 |
15000
12500
10000

1000 1010 1020 1920 1640 1650 1680 1970 1080 1000 2000
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RAPIER Energy model

SUNTool
« Development and extension of
existing model (SUNtool)

Appharcelowl  Temperatwe  Ocowpancy WindowVestBstonitse  Mechanic 3Vont Batoniine

« Fast solving modeller returning T e e e B
detailed and accurate results in P —
seconds = : <\

*  Supports gbXML model | @& ”/

geometry and constructions a— ’0“‘. /
= €Yy,
Al 4

+ Validated results .m ..
o @

W N
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RAPIER Energy model

* Fast solving (optimisation/optioneering)

Q Q OSOI.I+Orad.i
 Physically based BT
T Ti
 Coupled thermal and plant solver T o T m R2 R3 R T
* Hourly or sub-hourly timestep cT C;
« Automatic (implicit) zoning = =
« Advanced solar + daylighting calcs.

* Plant & equipment models (sizing)
 RES models

« District energy supplies
* Surrounding buildings

—> >
« XML inputs and outputs

Limitations:

« Simplified geometries

» Glazing ratios (not explicit windows)
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RAPIER® Energy model

INPUT : External Fuels &
U S Climate Data Site Description Grid Connections

- 2NN - o P R T S pe——r— O 2 3 . 20 S 0 2 . 3 Y 0 Y 3 0 2 . 3 0 2 O 2 O 2. [ . [

v v v

Daylight Model Microclimate Models

=4

| 4 \ J
SEEEET (DA ) \ Building Thermal Model Building Energy Centre District Energy Centre

models J

SOLVER |
Conventional and Renewable
Plant Models
\ | \ |
OUTPUTS
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RAPIER Services model

Specialised Engines

Engines developed to provide early stage >
. . o

accurate guidance for: o '
7))

« Water services

* Plant room sizing .‘

« HVAC services optimiser y ‘ R

e W / 7
+  Lift quantifier @eo*l“"\ ‘U 7. e

« Climate analysis tool
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RAPIER Climate tool

* Development of in-house C++ tool
* Auto-generation of climate file
* Visualisation of climatic data

« Climate change weather files (IPCC)

Qi

RAPIER®

——
-

1 ——

R et

FRLELT A
— e T <
[ S —
i
-l wE : 1  S——
R4 Y A 3 4
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RAPIER Water services

« Water supply and demand <
RWRIEBervices

« Sizing of tanks (plant space)

Rainwater Greywater
Harvesting Codllection
Supply

Network Bulk meter > 4 Bulk Storage

« Water efficient strategies

* Grid reinforcement

Treatment

« Cost optioneering

« Data logger; or GI’OUp C
* BMS connection

za Connection g Bulk meter > g BulkStorage gaames Distibution g
Sub Process
WEIES Meters

Fire Booster ‘
sets

Utility
Company

4 Bulk meter

Distribution

Supply

ey
T 9
2

|

v

Recycle Use
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Supply: Use: Discharge:

BLACKWATER

STORMWATER
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Building Type
(type)

Gross Area
(m2)

Net Area )
(m2) Number of Units p——
(beds/bedrooms/etc) 1
1

Q

(Units/person) 1
_ Male and Female Occupancy :
(person) 1
1
1
1 1
I 1
1
| 1
1 Plumbing Fixtures 1
I (number) 1
I 1
1
1 1
| 1
I 1
l i
: % per fixture :
1
1
1
1
1
1
1
o

Calendar/Operational Days (days)
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Roof Area

Unit 2 Plant Area

Unit 1

Height

Typical Floor Area (m2) Site Area (m2)
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.
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Occupancy (person/m?2)

Lobby Floor Height (m)

Average Storey Height Above Lobby (m)

Number of Floors Served Above Lobby (no)

Maximum Handling capacity (%)

Minimum Handling capacity (%)

Single Passenger Transfer Time (sec)

Door Opening Time (sec)

Door Closing Time (sec)

Maximum Number of Lifts

Minimum Lift Weight (kg)

Maximum Lift Weight (kg)

Average Contract Speed (m/sec)




RAPIER Lift services - analysis

—No of Lits
HManding Capadaty
e Wait Time
‘.. .I
2

15

Iteration no.
! 3 5 7 9 1 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 40 51 53 55 57 509 61 63 65 67 &9
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Lift services - energy consumption

Manufacturer: ?

m
Place: Test tower
DM;;::“ HghEficlentUpOown 1.0
Type: Traction elevator
Nominal Load: 6830 kg
|_Speed: 1ms
Standy: Operational:
sSS0W 50, B0 s m kg)
(Class A) (Class A)

Category of usage 1 (VOI 4707)
Compansan of energy efficency classes are only
possible considening the same category of usage

Energy efficiency classes

Reduction of energy
consumption
in buildings

Lighting HVAC

l

Enerqgy
consumption
of lifts

|

ComputerdIT

Other losses
(car/shaft
lighting,
cat/machine
room HVAQ)

VDI 4707 / CIBSE Guide D

Energy used
per tnp

I

Number
of trips

l

Traffic
density

Standby energy
{controller

power, parking
control, etc.)

Firey
secunty/
communications
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RAPIER

« 1SO 14040 & ISO 14044 — Life Cycle
Assessments

 PAS 2050 (rev2011) — Carbon
footprinting

 PAS 2060 — Carbon Neutrality
« BRE Environmental Profiles Method

« WRI/WBCSD GHG Protocol — Product
Life Cycle Accounting & Reporting
Standards

« CEN TC/350 for Construction —
currently being finalised

» Sustain’s QuickSteps — A streamlined
embodied carbon method for products

* 1SO 14067 (due 2012) — Carbon
Footprinting

* French Environmental Label (2011)
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RAPIER Embodied carbon model

 Model developed by Architype to support
in-house research and analysis of live

p rOJ eCtS Materials
Design Po?d' : Dtm“b' Asse_ftnbly in Use E(’fu”’
. roduc ution on site z »emolish
« Rich and traceable data sources of Manufacture

CO2e data from ICE v2.0, DECC &
selected manufacturers

« PAS 2050 compliance

Relative Embodied / Operational Emissions Cumulative kgCO2e years
° Crad Ie'tO-G ate and beyond . transport cumulative kgCO2e years/m2 in atmosphere year 2050
construction, operation, end of life, re- ™
use Operational i
807 =

« Carbon storage (sequestration)

» Carbon absorption (e.g. GGBS / Lime)

Cumulative kgCO2e years

« Dynamic global transport model @ 60 years

«  Customisable reporting & metrics Eibdied

44%

« Transparent reporting
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Embodied carbon model

RAPIER

« Spreadsheet model developed by
Architype to support in-house research

and analysis of live projects
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Embodied carbon model

RAPIER

User Inputs Carbon Calculations Embodied
Carbon Outputs

Building Geometry

Building Context

Build Quality

Structural Strategy

Material Selection

Embodied Carbon Data Total Embodied Carbon

Elemental Breakdown

Component Library

Assembly Library Lifecycle Breakdown
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Embodied Carbon Data
Library

Materials Database

ICE Data

BBA Certificate

BRE Data

Manufacturers Data

Transport Factors

Road Freight Emissions

Rail Freight Emissions

Air Freight Emissions

Tew B84 Bt bord o Apoae "on wwamd Pos Leevrvvwans Pobie Lawivom U be iovpmry worei

omn r Pw e S - )

O et of b WA Caltagy, N Y
(=
St o Fowt w5 oy 2900 Ao Al Gy Lo
labradd My Ot Lonmasoen

Approved Environmental Profile

Charactensed s Nermaised Data o

1 sgquars metrs svar 60 Year Study Pariod: Floor Finishes: Soht floor coverings:
Banquiser Naturals, AWW, AWWP carped tils, solution dysd syien 84, 789 gim2,
EBetumen backed (per m2)

Duality of Data for Profiled Materia (Dats for other constitusnt materisls are availsble from BRE (lobal)

Stant Date
et Dater
Hagpresertatsecess
A Mesoxdolongy
Aocaton

s1eaT Source of Duex  Company recents
nnamear Gecxraphy UK

2 wites reprenenting 108% of production

BRE Gistial Envieoamental Profiles Methadology (1008]

100% 10 product

19087008

Cradie 10 Grave over 80 Vaur Study Period

Retail [rplacamant by fashicn]

] g COZ e, (100yT)
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 Most efficient distribution assumed

« Geo-location of manufacture sites T WP Ye—
/ l SUTA "}-’ 7 ; .r-‘l \
. . . ra Ny . \ ‘\" I \
« Air, sea and land based emissions split PN AN ) g
«  Port to port look-up tables and land o\ | WP AV g /i
based wiggle factors account for real 5 \ Y &
world transport routes
Initial Transport Shipping Final Transport

Point to Point Distance Transport Distance

Landmass A Sea / Air Priority Landmass B

Wiggle Factor

Modal Split ., e e i Modal Split

Emissions

|

!
H
i

Gate Land Transport Distance Site
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Shipping polution

mmumwmu
on the woeld's major shipping routes

. 100-20 KOUNCT MEEMCAN OO SOOETY 2000



RAPIER Transport model

* Local sourcing can make a significant
difference to impact, even within the UK

« Transport impacts probably higher in reality

453 kg/m? Brick / Block Wall — Materials from fixed UK manufacture locations

500
o
>
2 400
Q.
£
(%)
. 314
£ 300
80)
o) 218
C
3 200
8 ———
3 118
3 100 | 87 94 e ||
Q
: — TRl
Lu »
Site London Carmarthen Glasgow Baku Canberra
Transport Carbon CO2./m? 8 14 39 138 234

% 6% 15% 33% 63% 74%



RAPIER Transport model

« Transport impacts are multiplied through
the building lifecycle due to maintenance
and replacements

« Ensure that heavy materials are sourced

as locally as possible
453 kg/m? Brick / Block Wall - UK manufactured materials

500
§ 400
%) 400 !
Q
|
E 300! 276
N'B
3§
c 2
Sa
g 200 |
T 147 |
S 106 113 |—
8 100 | I
LIEJ =]

Site London Carmarthen Glasgow Baku Canberra
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» English Oak carbon storage figures:

« Swedish Redwood carbon storage figures:

« Scottish Sitka carbon storage figures:

» Generic wood carbon storage figures:
« Hemp carbon storage figures:

» Conifer Plywood sequestration figures:
* Reed Grass carbon storage figures:

« Straw bales carbon storage figures:

« Birch Plywood carbon storage figures:
» Hemcrete carbon storage figures:

* Lime carbon storage figures:

Carbon storage / sequestration

The photosynthesls effect
of tree growth

CO,

1 O,

-4.29 kg CO,e/kg [TRADA] -
-4.20 kg CO,e/kg [TRADA]

-3.86 kg CO,e/kg [TRADA]

-1.835 kg CO,e/kg [American Hardwood Ass]
-1.83 kg CO,e/kg [CAT/UEL dissertation]
-1.71 kg CO,e/kg [RT Environmental Label]
-1.65 kg CO,e/kg [DTI publication]

-1.47 kg CO,e/kg [YASA]

-1.12 kg CO,e/kg [RT Environmental Label]
-0.73 kg CO,/kg [manufacturer]

-0.24 kg CO,/kg [CAT/UEL dissertation]



RAPIER Carbon from on site activities

« Limited published data

« Evidence suggests that impact can be
significant - inefficient site
accommodation and power generation
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Intelligent Defaults

* Apply intelligent defaults to rapidly
attribute a building geometry

» Support for mixed use buildings

» Customise defaults to let you make
a fast start on your own projects e.g.

« Passivhaus School

« Supermarket
AWy | |
e
i

o

* Rich libraries of materials,
constructions & strategies

i
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RAPIER Targets
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Project Targets
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RAPIER Intuitive user experience

Structure

Topic Cards

«  Focused high level reporting T e

« Dynamically updating charts & metrics Nokse; 10,000 S e 31m

«  Critical Inputs “

» A flexible intuitive workspace
Frame 1 Structiral Steel Frame &
Volume 10,000m? Weight 20,000kg

Cost £965,000 Embodied Carbon 2200t

Specification Floors 1to 16
Insitu Concrate X 66% GGBS cecrwnt replacement &
Reinforcing Bar Chira EU typscd 33% recycied stsel &
Substructure Insity RC siad &
Frame 2 Insity RC siad 8
Frame 1

Substructure Insity RC sia

n (& P WSS X ] Ilv’
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RAPIER®

Option

Location Geometry Services LEED l Investment
. - >
ml% 3
1
Dynamically customisable New cards extend functionality

workspace and meet specific user needs
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RAPIER®

Make adjustments and see results in context

Services Finance
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Option Location

Produce customised
reports that can be
dynamically linked to the
underlying models

Services

p1

p2

p3
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* Import models from SketchUp
« Enhancing BIM integration
* Link with Green building workspaces

« Export to SketchUp, Revit & various
Energy modellers through gbXML e.g.
Energy Plus

SketchUp

=
RAPIER
gbXML

Z 1T N\

SketchUp

Autodesk Revit

O, y

Energy Modellers
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Progress to Date...

Robust web-based software platform in place
Cost, Energy & Carbon Models fully implemented

Support for mixed-use buildings — with Office use
profiles defined

Card based user interface
Validation and testing ongoing

Work in Progress...

Alpha Prototype
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RAPIER

* One meeting impact

* Insight

* Productivity

« Communication and
collaboration

» Optioneering

 Optimising of cost, energy

& carbon
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Further development, including;

Integration with SketchUp
Collaboration

Support for Compliance
Retrofit

Multi-building developments
Internationalisation

Future energy, regulatory and climate scenarios
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RAPIER

» Alpha Testing & validation
« Beta Testing

 Full Release
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http://www.projectrapier.com




