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ECCOLAB



The only software on the market to rapidly and simultaneously Optimise 
the Energy, Cost, and Carbon of a project’s lifecycle

…Introducing
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A new generation of building lifecycle analysis tool







• RAPIERe established in 2013

• Kickstarted by £0.5m TSB (InnovateUK) grant funding

• Investment from the Low Carbon Innovation Fund

• Commissions from Constructing Excellence in Wales

• Sustainable Venture Better Futures Programme

• Currently supported by the Circular London Accelerator

• ECCOLAB tool commercially available as a Beta release

• www.rapiere.net
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ECCOLAB Libraries



Rapid whole building lifecycle optioneering



University of East Anglia
The Enterprise Centre



• 100 Year Design Life, including adaptation for Climate Change

• Passivhaus Certification

• Breeam Outstanding

• Very Low Embodied Energy and High Sequestered Carbon: Ultimate Aim to be a ‘Carbon Sink’

• Focus on Local Supply Chains

• High Use of Renewable Materials

• Soft Landings and 3 Year Post Occupancy Evaluation











Complete Floor Construction Lifecycle Carbon Analysis

Competition Proposal

Revised Proposal
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The Enterprise Centre
3 Years Post Occupancy Monitoring Results



Circular Economy Review
ReSOLVE framework 
from Ellen MacArthur 
Foundation

Regenerate Share Optimise Loop Virtualise Exchange

Project Regenerating and 
restoring natural 
capital

Maximising asset 
utilisation 

Optimising system 
performance 

Keeping products 
and materials in 
cycles, prioritising
inner loops 

Displacing resource 
use with virtual use 

Selecting resources 
and technology 
wisely 

Enterprise 
Centre, UEA

Growing building 
materials locally, such 
as Corsican pine timber 
frame from Thetford 
Forest 30 miles away. 

On demand office 
space to the hatcheries.

Minimising materials 
such as floor finishes & 
replacement of 
materials (polished 
concrete)

Remanufacturing 
redundant Iroko 
laboratory desks into 
timber cladding

BIM was used to 
coordinate construction 
drawings and material 
take offs.

Replacing traditional 
thatching techniques 
with new advances in 
rainscreen technology.

Provide local 
employment to farmers / 
thatcher’s out of season 
(winter work)

Reuse of furniture 
(entrance desk, upstairs 
hub seats).

Building achieves 
Passivhaus standard 
reducing energy in use 
by 80% compared to 
typical building.

Recycled newspaper 
insulation (cellulose) 
and used as acoustic 
ceiling finish.

Video conference room 
on site.

Using alternative 
sustainable and low 
impact materials 
throughout the building 
resulting in a 75% 
reduction in Embodied 
Carbon. 

Detoxify and regenerate 
brownfield land.

3-year POE to maintain 
optimum energy 
performance

Grey water (Rainwater 
harvested) flushing 
WCs.

Service-centric lighting 
provision.

Increasing the 
biodiversity of the site 
with specialist habitats.

Flexible design allows 
adaptability of space 
usage and change of 
room sizes (non-
loadbearing partitions).



NS3 Sutton Secondary 
School



Ground & 1st floor slab, plus stair cores: Concrete (50% GGBS cement replacement)

Above ground: Cross Laminated Timber (CLT) walls and floor slabs, and Glulam external frame

Assembly hall walls: Steel columns



CLT structure vs concrete
Strategic 
cost/energy/embodied 
carbon analysis -
ECCOLAB from RAPIERE 
software limited
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1,790,920 

4,917

5,303,047 

14,56011,738 

4,275,372 Emission miles  

Trees for sequestering 

CLT+ NZEB 
Passivhaus

Concrete frame with 
metsec + NZEB 

Passivhaus

Concrete frame with 
metsec + NZEB 
Building Regs



Timber construction reduces foundation design

Lightweight structure avoided piled foundations:

Crane base required ~10x the amount of concrete as a 
typical foundation:



> Reduce quantity of 
materials

> Maximise function -
self finished

> Maximise bio-based 
materials?

> Specify robust 
materials - to 
minimise replacement 
(LCA)

Low embodied carbon & long life materials



Passivhaus fabric strategy
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2

4
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5

High performance insulation zone
- cellulose blown insulation 1. Continuous insulation

without thermal bridges or 
cavities/gaps <0.15W/m2.K

2. Continuous airtight layer
impermeable to air movement

3. Continuous windproof layer
to prevent wind purge of the insulation

4. Separate services layer
to prevent future impact on the airtight 
layer

5. Weather-proof cladding













Circular Economy Review
ReSOLVE framework 
from Ellen MacArthur 
Foundation

Regenerate Share Optimise Loop Virtualise Exchange

Project Regenerating and 
restoring natural 
capital

Maximising asset 
utilisation 

Optimising system 
performance 

Keeping products 
and materials in 
cycles, prioritising
inner loops 

Displacing resource 
use with virtual use 

Selecting resources 
and technology 
wisely 

Harris 
Academy, 
Sutton

KLHUK who provided 
all the Cross Laminated 
timber (CLT) plant 3 
trees for every one they 
cut down. 

Community use 
provision included and 
links to the new Cancer 
Hub, to share expertise 
and resources. 

Using CLT we could 
significantly reduce the 
foundations eliminating 
the need for concrete 
piles.

Modular design with off-
site prefabrication of 
CLT structure which is 
designed for 
disassembly at end of 
life.

BIM was used to 
coordinate construction 
drawings including 
builders work holes for 
the services.

Heat recovery on 
ventilation systems to 
minimise heating 
demand.

Biodiverse roofs 
together with planted 
terraces to green the 
the footprint od the 
building.

Building achieves 
Passivhaus standard 
reducing energy in use 
by 80% compared to 
typical new school.

Recycled newspaper 
(cellulose) used in 
external wall insulation.

PVs on green roofs 
function optimally 
through bio-solar 
synergy.

Existing mature trees on 
site retained with 
building built around 
them, with windows to 
frame views of nature.

Exposed soffits and 
walls to minimise the 
amount of materials in 
the building.

Flexible design allows 
adaptability of space 
usage and change of 
room sizes (non-
loadbearing partitions).
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