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Effective Energy Use at
Bridge Thermoplastics

Bridge Thermoplastics
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EFFECTIVE ENERGY USE AT

BRIDGE THERMOPLASTICS

About the business
Thy

Why did you engage with
DE-Carbonise?

Bridge Thermaplastics' challenge was
cakeulating the cooling demand to design an
appropriate cooling system. Recycled PAVC

is used in the extrusion process for larger
decking plostic. Bridge Themoplastics has
struggled ower the cooling process post-
estrusion for larger dedking plastic.

What has been the impact of
working with DE-Carbonise?
In the summer of 2020, Bridge Thermoplagtice
engoged with the DE-Carbonise team and

the City Council carried out on on-gite corbon
reduction audit, producing o report providing
advice on reducing energy, resource efficiency
and carbon emissions.

Key recommendaticns from this included
upgrading the bighting 1o LED, considering
solor pholevolloic panels as port of o roof

Bridge Thermoplastics then storted working
with the University of Derby 1 identiy the
menirnun cooling demand from the largest
profiles.

Dr. Hirbod Vorasteh, o Researcher from the
University of Derby, determined whether the
b chillers on site could proside sufficient
cooling for the larget volumes of plastic
production. He olso anolysed the dota to see
if there was o clear gap between he coaling
copocity and the demand. Hirbod's repart
aimed 1o improve the cooling system ot Bridge:
Thermaplaslics by considering the size of the
chiller, pump, and heat exchanger.

It wass identified that the cooling system's
bottlenecks needed 1o be fied o improve:
efficiency and reduce corbon emissions

Hirbod identified thot Brioge Thermoplastics’
caling system hod issves: the cooling

tonk wos st of 12°C, but the cooling woter
temperature spiked 1o 16-18°C. This resulted
in @ reduction in production quality and
production rate as well as an increase in
operating costs and carbon emissions.

Although it wes determined that Bridge
Thermaplastics’ chillers hod encugh copacity
for moat of the wark planned, colculoticns
showed thot the organisation needed ta
hae an sized pump and heat

4, ond ing o ed
air audit

A requirement was olso identified to address
the: coaling needs of the business.

DE-CARB:!

SUEEN <O\

exrhanger to ochieve an efiicient cooling
system with the awailable chiller. Hirbed
therefore recommended the best optien for the
cooling system design 1o improve efficiency
and reduce carken emissians.

Darby Clty Counch

The recommended options con solve
Bridge Thermeplastic's issues, providing
higher efficiency and the required cooling
temperature with o lower pamp flow rote
They have allowed Bridge Thermoplaslics 1o
schedile work more effectively so thot the
maximum oulput of the chiller would not be
exceeded

A gront administered by Tom ot Derby City
Council, enabled Bridge Thermoplastics to
replace the hect exchangers with a lorger
plate mode!, which could be expanded

easily to cope with larger cooling demands if
required. The company ook this oppartunity to
simplify the cooling pipework and upgrade the
pumps:

At the same time, the grant wos also used to
replace all lights wathin the factory with LED
lighting, which made @ vast improvement to
light levels and is forecast 10 save: 6.5 tonnes
of corbon emissions per anmm. Advice from
the team hos olso besn taken b reduce
compressed air use and repair leaks in the
pipes, with plans to upgrade the compressors
1o vanable speed models in the future.

Data

‘Annuol Energy Scving (KWh): 23,335
Annual Carban saving (KgCO2e). £488
Annuol Cost Soving: £2,050.00

Value of Gront. £6,745.60

“As a small business we
wondered if we were
too small to be helped,
but we found that the
DE-Carbonise Team was
extremely helpful and
able to work alongside
us to consider our
options.”

-r«'wcﬁnﬁ% @7 @&mm derby.ac.uk/decarbonise
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The CobBauge system fulfils a desperate need for a sustainable, high mass,
walling material with a lower embodied energy than conventional masonry.

—_————

The CobBauge system fulfils
a desperate need for a
sustainable, high mass,
walling material with a lower
embodied energy than
conventional masonry

Publishing

? emerald
~+ PUBLISHING

Jim Carfrae == .
%CobBaug:‘m 5

The Opt]mlsatlon of Cob Construction 2
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113 Life cycle over 11 days
Julia Davis

ARC Bunldlng Solutlons

ABOUT With traceability and accountability
central to the Government's new Building
Safety Bill, ARC Building Solutions (ARC) has
introduced an innovative new labelling
system to its cavity barrier products.

Product Labelling System
ARC Building Solutions

Vital product information and QR codes are
now printed directly onto three of its
products to support installation on site.

In the low-rise category, the labelling system
has been applied to ARC Cavity Stop Sock
and ARC TCB products whilst in the hi-rise
category ARC 's Open State Cavity Barrier
features the new innovation.

ARC is the first manufacturer in the low-rise
cavity barrier market to introduce this
system and the first in the high-rise market
to link QR codes directly to its own
installation videos rather than hosting the
information on a third-party app.

WHY CREATED The incorrect installation of
passive fire protection solutions is an issue
many customers currently face. Well-
specified fire-stopping solutions play a vital
role in the containment of a fire but must be
installed correctly in order for them to
perform in the intended way.

By embracing new technology and printing QR
codes onto the products, ARC has been able to
support customers to access easy-to-follow
tutorials on the correct handling and
installation of the cavity barrier whilst on site.

DELIVERED IN PARTNERSHIP WITH:

N
-~

LEEDS BECKETT UNIVERSITY

LEEDS SUSTAINABILITY
INSTITUTE

Design, Innovation and Creativity

Julia Davis - Nosko

SPONSORED BY.

IEMA

Transforming the world
Pymree e o el to sustainability
Lights European competition —
opening doors and minds to how

we live well in our environment

Reflecting on life of co-activist Deyika
Nzeribe, Green Mayoral Candidate for
Manchester who died very suddenly 5
years ago. The living sculpture
explores time, growth & the effect of
pollution in urban environments. 60
X40 cm Greenware (unfired clay)

Life cyc‘le'over?‘adays

Using online data from Defra UK for
online workshops — all ages see together
how data actually works. People learn how
to use environmental websites — 113
traces P-ugm-3 pollution on Oxford Road
the day before Deyika died and in York,
where I live, on the same day.
‘Communities make there own living.
structures using whatever seeds are to
hand. 113 made use of barley seeds in the

i) cums

Germination filmed over period of 4
weeks. In situ 113 evolved into 2
dimensions in an outside
environment. Potential regrowth
spring 2023

Publishing

113 barley seeds planted — the value of
P-ugm-3 the day Deyika Nzeribe died.
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Entry: Product Labelling System

BENEFITS AT A GLANCE

QR codes support correct handling and
installation, preventing error and ineffective
performance

THE CHARTERED INSTITUTE OF BUILDING

Colour coding and clear product

markings support easy product identification
and traceability - even when removed from
packaging

System supports expansion of installer
knowledge

COMPETITVE EDGE

ARCis the first manufacturer in the low-rise
cavity barrier market to introduce QR code and
labelling system to its products.

ARCis the first manufacturer in the high-rise
cavity barrier market to link QR codes directly to
its own installation videos rather than hosting
the information on a third-party app.

Quick and convenient, the QR codes are accessible to all and
support installers to achieve greater accuracy at the touch of a
button. Because the QR codes link directly to ARC's own site
rather than being hosted on a third-party app, installers benefit
from much quicker access to information, saving time on site.

“When ARC first
codes onto their products, we realised that this
was going to be of huge benefit for our
contractors and installers. ARC already offer on-
site training for our teams but the OR code gives
access

Traceability and the ‘Golden Thread" of information is another
new issue that customers face. Traditionally, product
information such as the batch code, product code and size are
printed onto secondary packaging which can get thrown away
at the early stages of a project, meaning vital information is
lost. Customers raised their concerns around this which
prompted ARC to find a way of printing information onto the
barrier itself, meaning that even when removed from its
packaging or installed, it is easily identifiable.

“Search engines and product websites can often be
difficult and time consuming to navigate. Having
the QR codes that take you directly to specific
product pages and videos really simplifies the
process. Our teams are more likely to use these to
access the extended guidance and for us, that
helps to achieve the correct installation. We are
looking forward to seeing ARC roll them out across
all their products."Dale Saunders Technical
Compliance Director, Taylor Wimpey

Claire Long, ARC. Building Solutions, Gildersome Spur, Leads, LS27 732
s erchuidngsiuons ok 0113 352 9438,
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Heat Pump and HVAC
Condenstate Harversting
System

Kevin Jones
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Heat Pump & HVAC Condensate Harvesting System

Heat Pump Dryer.

Heat Pump & Standard HVAC Heat Pump Water Heater\
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Reliable Energy Performance Certificates (EPCs) of Buildings through optim

g )
the Monitoring and Control Systems (MCS,\ to estimate reliable Heat Loss Coefficient (HLC) Transforming thewond
Catalina GII‘IldU-SDlo Chr!i Gorsa ", Aitor Erkoroka , Koldo Martin '

to sustainability

¥ ENEDI research group, Energy Enginesring

B Leeds Sustainability Institute, Schoal of Bu anment. Engineering, and Caomputing, Leeds Beckett Univ

email: catalina. giraldog shu.sus

° 3 g
I a By astimating T bulding's Heat Loss Coefficiant (HLC), wa can Im-v-rs BOVEIODA BIANGY belmlou and s level of anergy efickancy thraugh the Energy Performance Catifications (EPCs)
e e I l e l We can a0 knaw the "energy performance gap” between the deziy af buikdings. TThis 2 fas three main sources: fhe befaioor of the baiding asar, the

ulding systems’ actual and tha v

Thes main objective of this reseanch is 1o reliably estmale e Heat Loss Coefficient (HLC) that alows for ablaining more refable Energy Performance Certifications (EPCs) using reliable
data fhvough Optimized Manitoring and Control Systems (MCS| and impraving the methodalogy fr o Heat Loss Coeflicient (HLC) estimation. In s way. we wil betiar unersiarnd
the enengy of the buidi ey ik i level of ray el ¥, and it will sllow th of the design and. of new ar i 1o redusce
Ehe “onergy perfarmance gap” fial currcrlly asts

° e
i Estimation
i usualy gy Performance Certificates (EPGs) for new or renovated buikdings and ta know
he building, but there are sl reliabiity prablama in the methods that allow estimating the HLC of the buildings in use.

HLC i 1N Roal Newd K055 from A Dking resuitvig fram Hest Tansder TIrouph e Envags (UA vaIue) and Hisw! Transar Thvough Mraton endir venmaion (Cv valie) par dagree of e
femperanre ciference henwsen the fndsor and Dutdoor Air Temperanure (Tin - Tout) in WK, Being the MG = UA+ G,

The: HLG can be estimated by measuring physical variables and by @ steady state buiding energy balance where the imemal Energy is approsimatety 2era. Wherne disisren! sensors measure . p.e
ha indoor air temparature (Tin) and cusI00F Bir SaMpearaine {Tou, 60lar SN 15 SXHMTE e 50Iar gains (SAVESI), SECTicly COMsLMPIon 10 AGIMALE The eiecticily (ains (Ke), COZ Ievels 1o PUbllShlng

° ° estimate the occupancy gans (Koj, heat supplied by e heating sysiem (Qh) and thraugh af the buikig (pa fiacr, ceilig) (HFpe).

There ane difersn mothos 1o estimate HLG, such as the g Mstnod [1] for HOwEET, HhENS 15 CLTBAITY A0 SRNAried metho for nacupied
buidings. The ENEDI research group [2] has develaped the so called Average Method [3] 1o estimate the HLC in 8n occupied building. This meihod has been proposed and imglemensed in tha
Infernational Enargy Aganty (EA-EHE ANNEX 71 [4] and in ather ressarch works camed out by the Limversily of ihe Sasges Counfry:. Both meshodologies ane being improved and compared in
different ressach projects of Leeds Becketl University, the University of Basque Country - UPWEHU and Loughboraugh University.

Co-Heatin: o _ Kelth+ HF (8] 45V sailt] Average _ QulEh K0 K a6 HF (8] 4 SaV sarit)
9 g = O e 0S8y e HLC = - [W/K]
Method: Ten(th—Taaelt) Method: Tinl)=Tou(t)

ICC

1o rellably astimate the HLE. 1 & nacaceary o have raliable data fmm  Monltoring and Control

° ° ° [ ° —
‘Systern (MCS) is coenpoase of seraces and squiprant wih good pracsion peiniasiiptey y
data. Every maasurement has an assocated Measuremant Uncertaingy, which wal influence the MWJ = 1
redatlty of he aslimatid HLG value, This sesearch wil allow astimaling th HLT unosrtsinty of T - = :
fuikdings and aptimise the MCS by studying the measurement uncariainty af the varables involved in - Bk .

the HLE estrnalion s : i : ; -

; i . :
y ( ) oo W@ 0-

; tUnic -
[ ) [ ] famm |
If we estimate the HLC with reliable data from an LY | II_‘LIL'-‘- i g s o 0 Gl Scia m(ﬁ memodelogy has been developed 1o ssimale
i f | e} Ck the: averall Measurement Uncertainty (U (due o systamatic + random amors) and the.
optimised MCS, and we know the HLC Uncertainty sy | Measurement Senacr Uncertainty [Uws) (due bo systemadic srrovs) of inlsrsive
{Unec), we will get a better HLC estimation and vaniables. Alsa develcpments a Decoupling Method to estimate the Measurement's

more reliable EPCs. Sipatial Uncartainty (Ui (due b rndon eno), fe Eyotcmulo Ener Wieight (Risi)
{iL,  and Randoen Emar ) 15 of physical
D HLCr g natyes mat ove invotved in the HLG estimason are bein
= g implamenied 1o naw e
HLC; = HLCestimarea £ Upre [W/K] I HLCc o HLC Uncortainty {Usec) o optimése the MGS and calain rellable HLE estimations.

Measurement
Uneertainty
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{Urism), iogether with the Ris) and Rum. has h::nes\rml:d 13

[ ] L r = =
T Tin a0 has been mstaled in four
i offices of an in-use lerliary the Uriversity of UPVIEHL. .
located in Leica:Bitao (Spain) |51 &axn o the n!lrmnbw devedoped in [5]. the Temperature Praetunaes's sismine

CERAE TG

. . oTLcs s071 7
orze3 B 07
wonwes  orzes 0 e s107 110
-
Math o it 07484 +0B3 07
Systomatic  Systamatic+  Random
Evos  Mandom Ervars
Enar
The main conclusion i that the overal ! rermal zones is 2.4 to 10.7 times bigger than the manufscturer's accuracy of sensors, Thus using the
manutacturer’s accuracy as the overall for the ndoce alr ot a thesmal zona could graatly underestimats th Lncertainty of a
thermal zone temperature [5,7). The R has values between 5% and 11%, the Rise has #9% and 95%. Both ratio val low us Lo kv the degres of importance of the
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LIGHT BUT ] UST AS STRONG Transforming the world

to sustainability

EVOLUTION COMPOSITES

Eco-Board: Light but just as
strong evolution composites
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PLP SUSTAINABILITY 2021 - Original Plan

Rolling out sustainability in ., .
an SME - Changing approach | °— -

Nafa Duwebi » —

lity working group will comprise a Leadership team and team members
responsibilities (more emphasis on Top-Down approach)

o i
© Planning and Tracking of deliverables
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Winner

Richard’s Hospice Bui

eller Metcalfe
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CLIENT
ST RICHARD'S HOSPICE

LOCATION
WORCESTER

SCOPE
NEW BUILD / REFURB

ARCHITECT
ASSOCIATED ARCHITECTS

PQs
FIRMINGERS

VALUE
£1.8M

DATES
JANUARY 2020 - MARCH 2021

DURATION
60 WEEKS

University
of the

ST RICHARD'S HOSPICE, BUILD 2020

Speller Metcalfe was appointed to deliver Stage 2 of repeat-client St
Richard’s Hospice's ‘Build 2020’ project

The project saw the creation of a range of specialist therapeutic rooms
to expand the Hospice's ‘Living Well’ centre, including an exercise
studio, art studio, horticultural therapy room, occupational training
therapy kitchen and music and film therapy room. The works also
comprised an infill to an enclosed courtyard with construction of a
Glulam timber frame structure with lattice-work roof carrying glazed
roof lights known as The Green

A key challenge at St Richard’s Hospice was managing the logistics of
installing a timber frame to an internal courtyard with no direct access
to the outside, whilst also located within the confines of a live hospice -
a sensitive environment where special consideration had to be given to
minimising disruption at all times for the patients and their families

Clear communication and an open and honest approach of our site
management team was required to coordinate works effectively so as
to minimise disruption, utilising our experience of working in similar
environments, ding numerous phases of work at the Hospice
(including building the original hospice many years prior) to phase and
plan the works effectively.

The works were delivered during the Covid-19 pandemic where
stringent measures were put in place to allow works to continue whilst
ensuring the safety and security of the vulnerable residents
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Winner

European Union
European Regional
Development Fund

About the business

Fighting air pollution with
Microtech Filters

Microtech Filters
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DE-CARBUNISE BRNDERBY

Heritage Award for Restoration or Retrofit

Why did you engage with
DE-Carbonise?

Having worked with he Unersity belore
#rough the knvest to Grow scheme, Andrew
approached our organsason agan in early
2021. The firm was awarded 70 hows of
fulby funded research time through our DE
Cartonise Project, @ project set up o heip
local SMiEs increase susiainability.

Dr Hirbod Varasieh, Low Carbon Researches,
supported by Dr Shahed Motaman, Lacturer
in Motorsport Engineering, produced a CFD
(Computasonal Fiusd Dynamacs) model of
e boliard to simuate air flow through the
fller and estmate the performance of if. The
@em was also 1o optmise energy use. The
researchers then made recommendations an
how to improwe air fiow patier, design, and
performance.

Oerby City Council

FIGHTING AIR POLLUTION WITH

MICROTECH FILTERS

What has been the impact of

working with DE-Carbonise?
“The CFD model was Santastic for us; # was
instrumental ¥ showed how particulales move
through the bollard, ther velocity and how
they are distnbuted when they come cut, within

| two cubic metres. We know from this that we

can Jocole the ballards opprovimately four
metres apart 4o achieve opimal improvements
in air qualty. This research model provides
important ewdence fo show mierested
parties.”

Next steps

“The resoarchers aiso made some
recommendations about how fo make the
fan more efficent and reduce the food on &
and we aim Lo foke those recommendations
forward in the next phase”

Tech Air Sciutions is now planning to develop
e sclution, so ¢ auiomaticolly swiches

on when the air quality reaches a carian
#reshoid and swiches off again when i
improves s.fficiently.

@w’fmg derby.ac.uk/decarbonise

University
of Suffolk
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‘Behavioural Change
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The Community Data
Platform Rebuilding
Communities with HUMAN,
ASSET and ACTIVITY data

Yeme Tech
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Winner

Pets
Trusty Pets
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Behavioural Change

The sun is shining on Trus
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European Union

European Regional
Development Fund

THE SUN IS SHINING ON

TRUSTY PETS

Why did you engage with
DE-Carbonise?

Trusty Pet Supplies identified @ business case
for becoming mare energy-efficient and has
made an angoing commitment fo becoming
low carbion by investing in measures o
reduce their energy consumption and carbon
emissions. The firm has invested over £30,000
in @ 31kWp solar photovoliaic (PV) system, to
meet the company’s electricity demand from
renewable solar energy and LED lighting

The solar system produces over 25,500kWh
of electricity per year, saving 5.5 tonnes of
carbon emssions. Moving to LED has reduced
o further 7 tonnes of carbon emissicns.

When the company putchased o new sae in
2021, they conlacted the DE-Carbonise team
to enquire about making the new site more
energy efficient

What has been the impact of
working with DE-Carbonise?
A carbon reduction audit identied an
opportunity 1o make significant cost and
energy savings by upgrading the lighting n
their premises.

Trusty Pets themsfore decided 1o invest i
energyeflicient LED lighting which reduced
their energy consumption by 25,195 kWh
and resulted in an annual carbon saving of
7 lonnes a year. They received o grant for
£9,950.00

Following the energy efficiency measures
achieved by changing to LED, the company
then applied for o second grant from the
project and were awarded 59,840 towards the
cost of instaling a 31kWp solar photoveltaic
system on their new unif.

The energy elficient and energy generating

measuses fitled at the new unt save Trusty Pet
Supplies Lid over 99,500 per year and reduas
their annual carbon emissions by 12.6 onnes.

DE-CARBONISE BRNDERBY

Dery City Council

University

of the
West of
England

The new sde now has LED lights controlied by
cccupancy sersors and is generating its own
electrichy.

David Carlin, the company’s DE-Carbonise
Champion has been extremely happy with
the scheme and is looking at other areas
that could improve energy efliciency.

Data
Grant 1

« Annual Energy Saving (KWh): 25,195

« Annual Carbon saving (KgCO2e): 6,986
* Annual Cost Sening: £4,956

*Value of Grant: £9,950.00

Grant 2

« Annual Energy Saving (kWh): 24,521

« Annual Carbon saving (KgCOZe): 5,667
« Annual Cost Saving: £4,659

« Value of Grant: £9,840.00

Next steps

The company are interested in investing in an
electric vehicle in the fulwe and will continue

to idertity furher carbon and resouree saving
measures within & sile and business activities
as opportunities arse.

@83@'&*‘5 derby.ac.uk/decarbonise
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The NOVAVIOA Project, co-designed with evaluates post-di cases in four cities in Ecuador, to create new bottom-up community-led to sustainability
for

Social Value
Highly Commended

HOW
Better” principles of the Sendal Framework for post-disaster
and

NOVAVIDA - Novel Approach A
for Vital Infrastructure Post === = 3

an and their

PROPOSAL objectives: a. 0. Develop a modular &
E H. Ensure anti.

emerald
~~ PUBLISHING

seisaic performance and themal Comfort

Disaster o E E E | \/ ﬁ;r

THE CHARTERED INSTITUTE OF BUILDING

NOVAVIDA - Ornella luorio =" gww &3

wwml.m dmmmMmMn um twuo climatic cooort, an
g
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_|_I_I Sustainable Homes Enabling Long Term Empowerment of Refugees Edinburgh Napier

I J r Dr Ahmad Eltaweel, Dr Roth Ssint, Dr Francesco Pomposi, Dr Bernardino [ Amico, Charlotte Raynal NIVERSITY
AN Correponding wlhe: s lawesl@aspie scok

ent

REBEL (Resource Efficient Built Enyimonment Lab),
Main features of design:
He il i
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NGINEERING
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m>o
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2m!

Sustainable Homes
Enabling Long Term
Empowerment of
Refugees

Ahmad Eltaweel

ADAPT FOR A BIG FAMYLY AND
‘CAN BE PARTITIONED BASED ON
OCCUPANTS' NEEDS

Construction
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Collaborating for
carbon reduction

Rosemary Horry
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1.

INTRODUCTION

The De-Carbonise Project is a partnership between the University
of Derby, Derby City Council & Derbyshire County Council.

The project matches new-to-the-low carbon economy to
specialist advice focusing on SMEs, De-Carbonise supports low-
carbon initiatives through awarding grants.

Key areas include improvements in energy efficiency, increasing
deployment of renewables & low carbon production &
manufacturing.

Objective is to increase economic resilience in the East Midlands
through lowering the cost-base of SMEs, simulating demand for
low CO, economy goods & services, assisting the region to meet
its greenhouse gas reduction & renewable energy targets.

. APPROACH

We enable SMEs to take their carbon reduction activities forward
with formal plans & research and development opening up
supply-chain & procurement opportunities.

Grants of up to £20,000 (to a maximum of 40% cost) enabled the
installation of low carbon technologies including LED lighting,
localised energy generation (PV) & heat recovery.

3. ACHIEVMENTS
Regional SME benefits achieved to date:

Over 453 SMEs have received support
through DE-Carbonise & many more have
received environmental audits.

Financial support provided to 166 SMEs
Over 3,451,140 kWh per year in energy
savings and cost reductions of £834,990 per
year.

GHG savings of over 32,465 tonnes per
annum against a target of 2,401 tonnes per
annum,

Over 36 SMEs engaged in long term research
& development activity

An average of 901 tonnes per year per SME.
Building a community of practice with SMEs
sharing their learning & supporting each
other through workshops & events.

DERBY

o

https://www.derby.ac.uk/business-

services/funding/de-carbonise-project/

LEEDS BECKETT UNIVERSITY

LEEDS SUSTAINABILITY

DELIVERED IN PARTNERSHIP WITH:

UWE

Derby City Council

Bristol

N
(9>/ @DERBYSHIRE
County Council

University
of the
West of
England

UNIVERSITY OF

N DERBY

derby.ac.uk

emerald
PUBLISHING

University
of Suffolk



Enterprise
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Energy Efficiency as a
Service: A shared-savings
solution to energy use
reduction

SMARTech Energy Ltd
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Winner

How can MMC
contractors’ business
models communicate
confidence to public
clients?

Ali Saad
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How can MMC contractors’ business models SPONSORED BY.

communicate confidence to public clients?
Promoting the Modern Methods of Construction across the public construction sector IE M A

Ali Saad, Leeds Beckelt University, School of bullt Environment, Engineering and Computing, Leeds, UK
Transforming the world

Construction topping the list of firm insolvencies Q1 2022 MMC firms by the lag in g an of scale to sustainability
- Table 1: News coversge swrtioning NNC tusisesses
Seurce T
Suiicans Sabe Adminkitratoes enphonng sak a5 medsler bukder cobepies
Maport (2032]
Gerrard [3021)  Collapeed offakte business sakd to Ermber frame speciabat
Churchr (2022]  Fe-amplopess potund 1o take legal action cver the colapan of Caledarian
Modular
SuMing{2022]  Problers o mofulie factory cnses colape of Urban Splash House
Gardner (MO0]  0eal Medelar undendoes pre-pack sdministration
Chark (2022] Coflagsad Homes Englnd backed moduler houing Srm owed cresiions £19m
+ Professor Mchammed Dukaim /
e of mechances + Professor Civia Gorse 7
Pigure §: Company Isschency Siatintics - Jesiery 1o March 2022 (Adapted Supervisory team | De.Sam Zuby L
from (Thm Isschescy Servca. 2522)| + M Fergus Altien YOR!

UWE |
Bristol | &5

With the growing rate of insolvencies and the increasing number of MMC firms going info kquidation, research is requested

more than ever (o investigate the means in which MMC businesses can thrive and thewr ding.
Contraciors’ business models are perceived as oid and (Gah and L 2017). The sigs we of
appropriate business models has been il as the first g better MMC adoption (Brege et al, 2014),
where exising traditional cnes are idenfied as unviable. The herewith e imp of improving
currently uliised models, yet the effective i remain L . This study focuses on specal dients rathes
than g g the overall h. g that MMC uptake is low in the public sector (Charison and Dimka, 2021),
public chents attain characteristics that can be argued lo drive in the whole industry due to

their unique nature and demand (Hyun et al | 2021). In the construction context, thess dients have been described as the

{2 " in pr g across the industry (Salmi et al,, 2022). Enhancing MMC uptake among public
dients would therefore influence less dependency from the public sactor on conventional methods currenty dominating
over 70% of all new developments in the United Kingdom (Agapiow, 2021). If these influential organisations adopt MMC as
a practical solution, other organisations will follow, hereby accelerating innovation adoplion across the construction seclor
(O%-Sarpong et al, 2022). Studies focusing on the public secior described public dients as ‘a change-restraining force’ for
MMC diffusion, caling for research in the same direction (Hedgren and Stehn, 2014, p.143). However, albeit influential in
thess procurement power, Gustavssen (2018) underfines that change among public dients is not easly achieved. The main
question remains; how can MMC contraclors reinvent their business models to eflectively i ff to
public chents lowards penetrating the public sector?

THE CHARTERED INSTITUTE OF BUILDING
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¢ Perceived solution: .
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Transforming the world

h . Recruitment Retention Skills development to sustainability

¥
ﬂ‘ww“ J = Apprenticeships = SB% organisations « Third most important

sith most effective say improvement in element of brand to
The Economic pillar for method to attract learning and attract candidates iz
organisations new employees development will

help retention

= Recrultment and
talent management = Distinct lack of * 54% of organlsathons
budgets likely to tracking to help now developing
decrease Improvement apprenticeship

activities schemes

Apprenticeships: how can e ———————
they support sustainable | e

: : .AS 0 DEG CESHIPS )
organisational management? T

. N T "o, Paterns of arganisations in the
To capture the expeariential A M " | idlustry, wider culture, shiving T

experience of individuals i — inawledge, govemment

With a focus on degree e [/ AN\ [mm——

- - \ n
elements in the exosystem | 7 o L formal suppart, comnpart pel

i R nd pracedures, culure of
to contribute to L f . Y o | and procedures, oulture of supporting

apprenticeships S e | () e

THE CHARTERED INSTITUTE OF BUILDING

",

Y ’é‘é Mentor, live manager, equipment,
% ’ angillaries, learming spaces
Apprentice at the cemra'@
1 . 1 Designed using data from previous guestionnaires with apprentices, threa
rOJ e C S O S I e O e ra focus groups were conducted with 15 participants from Employers & Training

Providers iself selecting). Four guestions were presented and discussed.

CURRENT AND FUTURE BENEFITS

Intarventions
« Training & support for mentors + Strengthen understanding around
+ Common language for Employers & roles and responsibilities
Training Providers * Use of apprenticeship PMOs
Structured progression with incentives

DELIVERED IN PARTNERSHIP WITH:

o~
/\ £ LEEDS BECKETT UNIVERSITY

[(BYS LEEDS SUSTAINABILITY  FTIY JEee University
N7~ INSTITUTE Bristol | . of Suffolk




E d u Cat i O n a n d Tra i n i n g Winterstoke Hundred Academy Expansion SPONSORED BY:
] . Sustainability Lab g O = IEMA
Winner v, . g

ICC
N

Winterstoke Hundred

: P cmerald
Academy EXpanS|On - f PUBLISHING
Sustainability Lab #ClIOB

Kier Construction

DELIVERED IN PARTNERSHIP WITH:

LEEDS BECKETT UNIVERSITY

/\M/\ LEEDS SUSTAINABILITY — ETI| SR University

INSTITUTE Bristol | =, Of Suffolk




SPONSORED BY.

IEMA

Transforming the world
to sustainability

Fire and Safety

ICC

Publishing

emerald
"+ PUBLISHING

RESEARCH | INNOVATION | SUSTAINABILITY | ENTERPRISE

DELIVERED IN PARTNERSHIP WITH:

LEEDS BECKETT UNIVERSITY

/\M./\ LEEDS SUSTAINABILITY KT University
INSTITUTE Bristol | b of Suffolk




Fire and Safety

CONSTRUCTION DIARY T | -
SITE WirEK AMAL YIS 8 Gcheduling + § Camglerion
, Sty e j— - . IEMA
Highly Commended o :
' Imapestion
. Rt e] ' Transforming the world
== whczevacon comsoacion to sustainability
h""" el HEGTPHRSE m“"
— - P—
Mar il Sl P
APR o e e e T AL |
| may b=t :
g| Jun T P e — . Publishing
JuL [ §
CONSTRUCTION DIARY ot il . =
SEP _—— e o) !
QcCT [ =V v
oy ‘ | . emerald
1 JAN = 2 PUBLISHING
gl ree == =

" hAAR [T

Lois Whitnell

DELIVERED IN PARTNERSHIP WITH:

/i \M‘/\ LEEDS SUSTAINABILITY TR University
INSTITUTE Bristol | . of Suffolk




Fire and Safety

Winner

ARC Building Solutions

Amard-wirning manutacturers of Cavty Fire Barmers ang Gty Closers

ABOUT Unveiled in Novemnber 2021,
ARC's Open State Cavity Barrier
(0SCB) solution has been specifically
designed to stop the spread of fire in
ventilated cavities.

Compliant to ASFP TGD19 standards,
the OSC8 is highly effective at
preventing vertical fire spread
within a building’s external cavity as
it has a reactive intumescent layer
that rapidly expands when exposed
to heat in a fire event, closing off the
air gap.

ARC Open State Cavity
Barrier

ARC Building Solutions

Helping to eliminate installation
errors, ARC has also taken many
innovative steps to support 0SC8
installers on-site. Quick Reference
(OR) codes are printed onto the
product which when scanned allow
customers to access easy-to-follow
tutorials on the correct handling and
installation of the cavity barrier
whilst on site.

To make product identification and
traceability easy, the 0SC8 is also
colour coded and key information
such as the batch code, product code
and size, is individually printed onto
the barrier meaning that even when
removed from its packaging or
installed, it is easily identifiable.

COMPETITVE EDGE

ARC s the first manufacturer to link QR
codes directly to its own installation
videos and not to a third party app.

The instant access this system provides
to information supports installer
knowledge and usability of the product.

DELIVERED IN PARTNERSHIP WITH:
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RISE AWARDS 2022

Award: Fire and Safety
Entry: ARC Open State Cavity Barrier

WHY CREATED The OSCB has been developed in response to market demand,
providing contractors with a robust fire stopping solution that still allows air
maovement within external wall cavities on properties with ventilated
facades, yet delivers a resilient and fire-safe building.

The new labelling system has also been implemented as a result of customer
feedback which brought to light the issue that many installers are uncertain
of the installation techniques required for different cavity barrier products.
Requirements vary between each product and if a fire-stopping solution isn't
installed correctly it can have a detrimental effect on performance. By
printing QR codes onto the product, customers can access all handling and
installation advice needed whilst on site. Quick and convenient, the OR codes
are accessible to all and support installers to achieve greater accuracy at the
touch of a button,

Providing traceability and the 'Golden Thread' of information is another
reason why the new labelling system was devised; initiated in light of the
new Building Safety Bill. Traditionally, product information such as the batch
code, product code and size are printed onto secondary packaging which can
get thrown away at the early stages of a project, meaning vital information is
lost. Customers raised their concerns around this which prompted ARC to find
a way of printing information onta the barrier itself, meaning that even when
removed from its packaging or i itis easily identifiabl

UWE Ufni\h.rersity
of the

West of
England

Bristol

LEEDS BECKETT UNIVERSITY
LEEDS SUSTAINABILITY
5~ INSTITUTE

BENEFITS AT A GLANCE

- ASFP TGD19 compliant

- Offers either 60min or 120min fire
integrity

- 25mm or 44mm air gap for ventilated
cavity

- Fixing brackets included as standard

- Suitable for use horizontally

- OR codes support correct handling
and installation, preventing error and
ineffective performance

- Colour coding and clear product
markings support easy product
identification and traceability - even
when removed from packaging

TESTIMONIAL “When ARC first introduced
the QR codes onto their products, we
realised that this was going to be of huge
benefit for our contractors and installers.
ARC already offer on-site training for our
teams but the OR code gives them instant
access to extended guidance.

“Search engines and product websites can
often be difficult and time consuming to
navigate. Having the QR codes that take
you directly to specific product pages and
videos really simplifies the process. Our
teams are more likely to use these to
access the extended guidance and for us,
that helps to achieve the correct
installation. We are looking forward to
seeing ARC roll them out across all their
products.”

Dale Saunders Technical Compliance
Director, Taylor Wimpey

Clawre Long, ARC Bullding Solutions,
Glidersome Spur, Leeds, LS27 7)2
e archulldingsalitions.co.uk 0113 252 9428,
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Carbon Reduction an

Winner

CAWARDEN CO. LTD's driving
green for a better future

CAWARDEN CO. LTD

DELIVERED IN PARTNERSHIP WITH:

N ¢

S

LEEDS BECKETT UNIVERSITY

LEEDS SUSTAINABILITY
INSTITUTE

UWE

[Eurcpean Union
Eurapean Regional
| Development Fund

d Wellbeing

CAWARDEN CO. LTD's
driving green for a better

future

Carbon Emissions Categories

Why did you engage with
DE-Carbonise?

I line: with changes anncunced by the UK
Gevermment, lram 151 Apsil 2022, Coawarden
will P banger be able lo use ebaled red
disel {gos oil) ko power heir vekides ord
equipment. As an allemalive, Cowarden

decided to opt for GreenD + HVO, fossiHree;

paralfinic luel mode from 100% renewable
raw materials. Produced fram weste fats
and vegetable sils, Ihe fats are angomed
inle biakel by hydmgenation. While his i

y UNIVERSITY OF
DE-CARBUNISE BANNERBY

University

of the

Bristol | i,

M Fuels and Bioenergy 85%

W Electricity 0%
H Cars 2%
M Vans 12%
B Water 0%
W Woste 1%

a positive step lowards cleaner environment

presents chalenges - o majr lransilion that
sieexds s bes planned and managed carefully
Becouse of thel from June 1o August 2071,
Cowarden did o pilot project 1o lest fhe
efficiency of the new fusl with one of their
ensaverlors. Altheugh the Firm has nol sbserved
provernents in perlarmeance, i noliced o
seduetion in the ncise ke associolsd wilh
fhe operations of the mochinery. Cowarden
has done @ phased fransition 1o the new s,
cnnplyire ‘with the reguiabens change in Agril
022,

What has been the impact of
working with DE-Carbonise?
An Emissions audit was conducted by the DE-

Corbonise leam, which wos used s the basis
for o DE-Carbarise Action Plan

The aetion plan inchided ceer sleps tor
rorilaring emissions and evakotion of
recommendations, which included o phased
transition 1o Green Diesel + HVO and insioling
EV {elechic vehicles) charging infosinscture

The Cowarden keam have embraced their
de-carbonisalion joumey with an open mind
and hove made huge progress within a short
space af ime o evaluat, quaniiy and act

“Cver ime wes will concentrote on ol aspects
o deliver reductions and improvements”

with changes to Cowarden's luef fo gresner
alemelives resuling in the lollewing benefils:

« Annwel earbon soving ef 1,336.44 tannes of
carbon, a 76% reduction.

« Reduction in mointenance costs

« Reduction of noise kevels

« Local air quality imprevements

Cowarden has become an exsmplar
other businesses that use heavy piants,
demonstrating the cost and environmental
benelits that ean be gained frough
callabarating wilh univessity paraers en pro-
ermvironmentol business process impeovemen.

The Cowarden team has aiso been massively
supportive in sharing the knowdedge they have
developed trough the DE Carbanse preject
and heir own endeaveurs. They have done
this by giving enline and ipersen lalks, that
help 10 create awareness and inspire olher
likeminded organisations o ok the leap and
shart their de-carbonisation joumey.

@‘7 ®m'f3m§ derby.ac.uk/decarbonise
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A shared-savings solution to energy use reduction
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Energy Efficiency as a Service:
A shared-savings solution to
energy use reduction
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Bridge Thermoplastics

DELIVERED IN PARTNERSHIP WITH:

o~
N £ LEEDS BECKETT UNIVERSITY

S INSTITUTE

LEEDS SUSTAINABILITY

European Union
European Regional
Development Fund

| MIDLANDS |
ENGINE

EFFECTIVE ENERGY USE AT

BRIDGE THERMOPLASTICS

About the business

Why did you engage with
DE-Carbonise?

Bridge Themopiasics’ chalenge was
cakuiating the cooking demand % design an
appropriate coaling system. Recycied PVC

Is used in the exrusion process for larger
decting plastic. Bridge Thermoplastcs has
struggled over the cooling process post
extrusicn for larger decking plassc

What has been the impact of
working with DE-Carbonise?
In the summer of 2020, Bridge Thermoplastics
engoged with the DE-Carbonise feam and

the City Council comied out an on-sie carsbon
reduction audi, producing a repart providing
advee on reducng energy, resource efficiency
and carbon emessons.

Key recommendations from this incloded

upgrading the lighting %o LED, considering

salar photovoliox panels as part of a roof
and ga

air oudit

A requrement was olso identified to address
the cooling needs of the business.

pe-carec NisE  BRNDERBY

University

of the

Bristol | i,

Bridge Thermoplastics then started working
with the Uinwersity of Derby to dentity e
maximum cooling demand from the kargest
profiles.

Dr. Hbod Varasteh, o Researcher from the
Urwersty of Derby, defermined whether the
two chilless on site could provide sufficent
coaling for the target voumes of plastic
production. He also analysed the data to see
# here was @ clear gop between the cooling
copacity and the demand. Hebod's report
amed to improve the coaling system ot Brdge
Thermoplastics by considering the size of the
chiler, pump, and heat exchanger

1t was identified that the cookng system's
bottienecks needed 1o be foed to improve
efficiency and reduce carbon emissions.

Hrbod identdied that Bridge Thermoplastics’
coaling system hod issues: the cooling

fonk was set ot 12°C, but the cooling water
femperature spiked to 16-18C This resulted
in @ reduction in production quality and
production rate as well as an increase in
operating costs and carbon emissions

Although @ was determined that Bredge
Thermoplastics' chillers had encugh capacty
for mast of the work planned, calculatens
showed that the crgansation needed o

have an opproprate sized pumg and heat
exchanger fo ochieve an efficient cooling
system with the avadable chiller Hirbod
therefore recommended the best option for the
cooling system design to improve efficiency
and reduce carbon emissions.

Oerty City Council

The recommended opbans can solve:
Brdge Thermopiastic's szses, providing
figher efficiency and the required coaling
temperature with a lower pump flow rese.
They have allowed Bridge Thermoplastcs &
scheduie work mre effectvely sa that the
meamum autput of the chifler would not be
exceeded.

A grart adminstered by Tom at Derty City
Council, enabied Bridge Thermoplastics fo
meplace the heat exchangers with a larger
plate model, which could be expanded

eaily to cope with karger cooking demands if
required. The compary fock ths cpportunity %o
simplify the cooling pipework and upgrade the
pumps

At the same time, the grant was also used o
replace all lights within the factory with LED
ighting, which made a vast improvement 1o
fight levels and is forecast 1o save 6.5 fonnes
of carbon emissons per arnum Advice from
the team has also been token to reduce
compressed aif use and repar leaks in e
pipes, with plans to upgrade the compressors
1o vancble speed models in the future

Data
« Aanual Energy Saving (KWh): 23,324

- Annal Carbon saving (KgCOZe} 4,468
* Annual Cost Saving- £2959.00

* Volue of Geant: £6,745.60

"As a small business we
wondered if we were
too small to be helped,
but we found that the
DE-Carbonise Team was
extremely helpful and
able to work alongside
us to consider our
options.”

@mmg derby.ac.uk/decarbonise
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RISE Award Si

ission 2022- New Techn

‘Plug and Play’, as the wiring is routed to the zonal enclosure,
with the network routed between enclosures to the Netwark Access Unit for

client to taki | of current, which can b
the layout of the reinforcement steel .

different current densit!

C-Probe

emissions.

.

C-Prcbe Syvtema Long-Term Benefits

Lamited Unit 2. Sherdiey Roas

IedhuntrisiE satn, Whartcn 3¢ + ESG compiisnce and low carbon strategy

5t Makens WAD SAA « Easyand quick

UntazKingdom
+ Praservation of teanes of eerioded carbon

%mvuonuﬁ * Imakable servicelife
«E x ONE

ec-w&-.m « Ritain asset vakse for its whole ife

B cwabartic -probe. com
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LoCem® Modular Anode Unit (MAU)
The development of a modular, low carbon ICCP anode for sustainable enhanced service life of new infrastructure

SPONSORED BY.

IEMA

Transforming the world
to sustainability

Our Solution
The Current Problem Structural Resilience ur Solutiol
i = threat Is Needed for New Infrastructure To create sustainable, resibent new m‘va’_u*u':lurt_
Pei The effe h ot this starts with protecting the internal steel from
SR S Oppurtunity for rrasion. The LoCem® Modular Anade Unit (MAU) is
a5 sroving the o carsca deaizes
7 3 o > S ha v & factory-made moulded impressed current cathodic
deterioration in structures. 2 {ICCP) component that can be attached n
| an array directly to steel reinforcement prior to
s pouring the concrete. The purpose of the MAU isto B
In order this, b
® e o tomat iy ) e S oot s o e Sl ot Publishing
their K :
o o w ! res ents stats i s
oCem odular Sormbcig oo gtk e ey 3 s
A e 5 e future, by incorporating the use of cathodic
S " § o= protect at the design and construction stage.
g & = |
ging 11 The latter » = | ~ =
2 ; = , £ = C-Probe’s previous products were specifically for the
P for 9 = |
. = o B & = 3 rc"c:.\lu;'m market, lm the :/.u;u L:lla:l: _,: all nrn; ( . | I Ie lra
= T T construction projects, including buildings, bridges an s G
noqgae NI betesatme - e : PUBLISHIN
car parks, where the reinforcement steel needs
1] Angst, UM. S1:4, 2008 protects
Feat, sof U The MAU offers sustainable resilenc ough C-Probe's r P
e S D e e s = LoCem® is produced from recyciad and waste by-
T MAU, itis simply push-fitt wge of g Asitsname o . = geopaly 3| produsts wehno hest (energy mearing it had a tow
suggests, the wiring between the MAU s also modular and simplifies the R, ofthe ILaCem®), which acts as 3 cathodic protection anode as Peted! MEREE
i g can be made at the pr ¥ d frer defvery to well 2z 2 highly durable cemant.
site, making ofthe efficlent installation of an ICCP systerm at design stages THE CHARTERED INSTITUTE OF BUILDING
Coment i an essantial indus but with Fortiand coment -
efiminates the need for reconstruction or demoktion.
ofthe product is producing around 8% of harmiul gobal emissions.

Both involve carban-heavy processes.

construction needs to start exploring innovative
alternatives and adjusted formulations to drive down

Implementing the MAL at the earliest aves

tonnes of embodiod carbon which i created vis the materials

Tha MAU can be coupled with C-Probe's Achilles Sulte of Structural Healthcare Systems, which allows.
the control and manitoring of the instaled MAU and filters the data onfine. Clients can log into C-
Probe’s Achilies Interactive Management Server, or AIMS, which takes the structural data and offers

and construction processes throughout the whole Iifecycle of

the structure.

clear reporting for further Having this dota i vital as cllents can
tak ucfemrng ofthe i and
they have peace of mind that they healthy,

hiversity
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Sustainable Homes Enabling Long
Term Empowerment of Refugees

Ahmad Eltaweel
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How can MMC contractors’ business models SPONSORED BY:

Off_s Ite M a n u fa Ct u re communicate confidence to public clients?

. Promoting the Modern Methods of Construction across the public construction sector I'E M A
H | g h | y ‘ O | I I | I I e n d e d Ali Saad, Leeds Beckett University, School of built Environment, Engineering and Computing, Leeds, UK
Construction topping the list of firm insolvencies Q1 2022 MMC firms impacted by the lag In achieving an cconomy of scale Transforming the world
. Table 1 News coverage mertonng NNC tussesses to sustainability
Source Tile
Suriisuns Sabe Adminitratoes eaplonng sakt as medalir bukder cobupre
Report (2022
Gerrard |2021) Collazeed offaite bunness wkd to trrber frame speciabst
Charchar (2022]  Frampiopees paiund to take legal 3ction cver the colapan of Caledanan
Modular
BuMing f2022) Protiens o mosulr factony Causes coligse of Urban Splash House
Gardier (20]  I0eal Madekar Undenoes pre pack sdminetration
Cark (2022] Cuflazsed Homes England backed moduer housing m oaed credilons £19m
+  Professor Mohammed Dulaim /
ot of mchances + Professor Civia Gorse S
Piguee 1 Corpany irachmency Satntics - Jenusry 1> March 2022 (Adapled su"e'“”ry“am + Dr.Sam Zulu 0 /)‘ 2
fram (Trm Ieachescy Servca. 2622)| + M Fergus Althen % YOR!LG

.
How can MMC contractors’ business e i o et i et

more than ever 1o investigale the means in which MMC businesses can thrive and enhance their commercial standing.
Contraciors' business models are perceived as old and inefficient (Goh and Loosemore, 2017). The significance of
d I : f. d appropriate business models has been i as the first > g better MMC adoption (Brege et al, 2014),
models communicate contidence to her cxstn vt cos v entd = it The ez o e of o
currently uliksed models, yel the effective improvements remain uncaptured. This study focuses on specal dients rathes
. . than g isng the overall Knowing that MMC uptake is low in the public sector (Charison and Dimka, 2021),
p u b I I C C I I e nts ? public chents attain characteristics that can be argued Io drive innovation adoption in the whole construction industry due o
* their unique nature and demand (Hyun et al | 2021). In the construction context, these dients have been described as the
‘g " in pr g across the industry (Salmi et al, 2022). Enhancing MMC uptake among public
dients would therefore influence less dependency from the public sactor on i vy inating
aver 70% of all new develcpments in the United Kingdom (Agapiou, 2021). If these influential organisations adopt MMC as
a practical soluticn, other organisations will follow, fereby accelerating innovation adoplion across the construction seclor THE CHARTERED INSTITUTE OF BUILDING

(O%-Sarpong et &, 2022). Studies focusing on the public secior described public dients as ‘a change-restraining force’ for

MMC diffusion, caling for research in the same direction (Hedgren and Stehn, 2014, p.143). However, albeit influential in

. thesr procur power, G (2018) that change among public clients is not easly achieved. The main

A | I S a a d question remains; how can MMC contraclors reinvent their business models o effectively communicate confidence to

public chents lowards penetrating the public sector?
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INCREASING THE WOOD BENEFITS: THERMAL
BRIDGES ANALYSIS FOR WELSH TIMBER FRAMED

CONSTRUCTIONS

w
SENGES G Ak Y DR AN M

[rr—

Buidng  cesgned  for  high-
perfomance  with  fobric  first
nchde high level of

artighiness and insuiction 10 drasticaly
seduce the energy Joses are coused
by heot harster thiough buidng
components and Thermal Bridges (T8).
T8Bs have hcreased thek impodance
on the folc Heot Losses (HL) ond. for
s season, the themal propedies
evalulicn fequiles on higher ond
more sophisticate level of occuacy.
hcreasng the product voume and
qually of construction systenms supplied
flom Weish maonuloctuens  whie
expioing  oppodunities fo inciease
stoncordization of solutions 1o improve
costiperformance is the objectve of
he eseaich. This is the fundamentd to
sofisty of the needs mentioned above.

The investigoion aimed of e
evahation of the impacts ca hemal
tonemittance of repetitive  themoal
bidges both from Timber Frame
Fraction (TFF) - defined as the ameunt of
timber element shor-ciculingthe main
nsuiation ioyer - andmetal fastenings o
ackess he next development of high-
peromance imber consiuctions for
Registered Social Landiords (RSLs) by
wsing numedcd simuations and giobal
sensitnily analysis

University

UWE of the
Bristol | 5o

Phase One: The expioiation of the
TFF considered five dweling ypologies
and o fotal of 266 closed tame panels
from the Welsh mondoachse have
been evaluoted based cn constuction
growings 1o celermine the ol TFF
and Bs on U+aues, sepaioling off-
site fiom on-she framing amount while
confextualy  disfinguishing the  non-
sepedting and repecting froction. This
iast amount i calcuiated by excluding
the TF elements aiready part of inear T8
calulations 10 avold double counting
of heot iosses.

The resulls show ot the connection
typology used 10 join two consecutive
closed ponels onsile lequies further
timber elemanis ot impoct the
Uvake ond feed info the PG between
mandoctse producion ond  fnal
buking acppicdion. The smpified
Uvoke colculation  method  for

‘w:vnv LT n——

B i suraces [ Vivioncn

Vs bocher

00p fecices the Uvakse, however heil
beneficial eflect & recuced with high-
perfomance constructions.

Phase Two: Melal fastenes nails
ond screws used by the OSM for quick
ingtalation of toming elements and
consecutve loyers s also analyeed.
The use of fasteness is irely seen os an
Bsue and oflen undervaled bacouse
he connactons used do not pierce the
insusation loyer jexcepticn maode of the
flonking nsukation retainer),

the voricbles defined into redl onges
dclaled by commercid matericls
wos nvestigaled by using e Sobal
quasi sandom numbers hat @ evenly
he input spoce. Over 5000 point are
onohsad fo explore e input spoce
fox five fosteness obect of sudy: Nols
comecting the two OSB boaids, batten
nal, plostedoad screw and flanking
fetainee. From the resuts, the Sobal
sensitvily ndices are evalucted ond o
fonking of vasiabies affecing he pont T8

e cokl wih the wam sde of the
constiuction. However, metal & a higher
conductor of heat when compared
win he ciher homogenecus matedals
used in the TF construction ond Os such
crectes on increase of heat losses.

AT pology from

Bdefned. ad nfom
the manulaciuse about the magritude
of the peint TB ond instruct cbout the
felevonce of eoch dasign voriabie when
cefining o TF construction.

Finally, It hos been evakucted the folal
contdoute of eoch of he five fastenar
typoiogy,

Weish maonufaciue was abstiocked
from an industry stondord constiuction
by voriobles,

on
demonstiates hat high TFF affects
negatively the U-value, especioly when
no of low flanking insuation thickness
8 included in the constuction buit-up,
while the cverall fhemal ionsmitionce
B smolier when Q fhicker fonking
nsuiotion 8 adopted. Results reved also
that the use of refiective matesds cn
the extemd insuation o i the senvice

ncludng geometicd (fanking and
cole insulafion  Tickness),  moterol
properties  (lorking  core  insuaion
ond fostenar hemal conductidly) and
reflective layers fsenice o void and
edemal loyer of the fanking nsuiotion)
wih on cbjective function, the point T8
o e ooditiona heat ks noduced
by he use of lastening evaluoted wih
Frite Bament Methods. The domain of

©n meter square bosis. The deciementcl
Uvolee contiioute of the paint themal
bddges could span fiom 2% 1o 16%,
wih on avesage of 7.6%. However, the
genaral trend shows hat he lowes the
U-value, the more imporant s the effect
of e pont T8. s necessary 1o consicer
caretuly the variation of TFF and the use
of fasteners, especialy whan mose tight
reguiations wil impose shict Uvalues
ond [t wil be impossiie 1o ignore thase
aspects
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ENERGY SORTED AT TIDYCO LTD

TIDYCO LTD

DELIVERED IN PARTNERSHIP WITH:
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European Union

European Regional
Development Fund
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NERGY SORTED AT

TIDYCO LTD

Why did you engage with
DE-Carbonise?

Tidyco identified o business case for becoming
more energy-efficent and has made an
angoing commiment fo becoming low corbon
by investing m measures fo reduce its energy
consumption and carbon emssions. The firm
previcusly invested over £100/000 in a S0kWp
sclar photovolio: (PV) sysiem, to meet some
of the company’s electreity demand from
renewabie sokar energy. The system produces
aver 38000KWh of electricty per year, saing
20 tonnes of carbon emissices.

University

of the
West of
England

NIsE BNDERBY

An audt as part of the first phase of the
project identdied an opportunity to make
significant cost and energy savings by
upgroding the kghting in their premises. The
company received a grant of £16,000. Each
year, #his investment in LED lighting saves
twelve fonnes of carban emissions. Wher the
company expanded info an adyining unit

in 2021, they contacted the DE-Carbonise
feam %o ascertain how best fo make it enesgy
efficient

What has been the impact of
working with DE-Carbonise?
The initial assessment of the new unt resulied
in @ grant of £11,082 fowards more efficent
heatng and sensorcontroled, dimmabie LED
bghting saving 7.6 fonnes of carbon annually

The company applied for a second grant
from the project and were awarded £15,423
fowards the cost of insaing a 46.6kWp sclar
photovoltaic system on their new unit.

The energy efficient and energy generating
meazuses fitted to e new und save Tidyco
over £11000 per year and redkce shesr annual
carbon emessions by 14 fomnes. The entire site,

sy City Council

compriing three different urts, now has LED
ights cantrolled by dagight and movement
sensors

The company also invesied in o programmer
for LED paneis in all their offices, to adjust
the lighting level to suit indhidual staft and
business actvises in déferent areos.

*Tidyco has a mare efficient fighting system
using 40% less energy =0 it's winwin al round”
sand Philip Mason, Preduction Director.

This year, the company achieved the 1SO
14001 Environmental Manogement Standard
accrediation and atributed their success in
part to the cssstonce that the DE-Carbonisa
project provided

Philip Masan, Tidyco's Production Direcios,
stated: *So for, we hove managed fo infroduce
packaging recycling, £V charging paints,

solar panels, and LED lighting. This has only
been possible through the technical and
financiat support from Devby City Counci's DE
Carbonise initiative fo whom we owe o debt of
grottude”

The compary has akso entered e electne
vehicle secicr, by iraining st 1o insioll electric
vehicle charge ponts and by fobncating metal
EV charge point profecton barriers.

Next steps

The compary will contrue 1o work %o
maintain thesr ISO 14001 accrediation ond to
Implement further carbon and resource saving
measures within its s8e and business octivtes
03 opportuniSes anse.

Data
Grant 1
« Annudl Energy Saving (¢Ah): 35,580
* Annudl Carbon saving (KgCO2e): 7,567
* Annual Cost Saving: £2,931
= Value of Grant: £9,081.82

Grant 2

* Annual Enesgy Saving (€Wh)- 36,702

* Annual Carbon saving (KgCO2e): 8,483
« Annual Cost Saing: £6,871

*Volue of Grant: £15,423.02

Rl RE lerby ¢/d S
@&uy RE derby.ac.uk/decarbonise
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Reliable Energy Performance
Certificates (EPCs) of Buildings
through optimising the Monitoring
and Control Systems (MCS) to
estimate reliable Heat Loss
Coefficient (HLC

Catalina Giraldo-Soto
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Reliable Energy Performance Certificates (EPCs) of Buildings through optimising
the Monitoring and Control Systems (MCS) to estimate reliable Heat Loss Coefficient (HLC)

Catalina Giraldo-Sota ", Chris Gorsa”, Aitor Erkarska’, Kolda Martin”
 ENEDI research group, Energy Enginesring De partment. Faculty of Engineering of Billao, Uriversity of Basque CountryUPV/EHU. L. Ingeniera Tarres Quevedo 1, 48013 Bilbao, Spain.
B Leeds Sustainability Institute, School of Bui nment, Engineering, and Computing, Leeds Beckett University, Leeds, LS6 30T, UK.
email: catalina.giral dogehu.sus
Al t

By astimaling Ma bulding's Heat Loss Cosdficiant {HLC), we can know its snvedops enargy bahasicur and #5 level of anergy eMcincy thiough ihe Enargy Perormancs Cenifications (EPCs),
Wa can o kraw the "anergy performance gap” between the design ard aperation phase of buldings. TThis perfrmants gap has three main souress: the bebavicor of the: building usar, the
dikling spstems’ acdual and ihg i :

The main chisctive of this reseanch is 1o reliably estimale the Heat Loss. Cosfficient (HLC) that alows for ablaining more refabis Energy Performance Certifications (EPCa) using refiable

sLIe

data fhrough Optimized Monitoring and Control Systams (MCS] and improving far e Heat Lo ol [HLC) . I Shis way. wee wil better uncerstand
L of e buildi wilh it level of ray &l v, ared i will sllow imization of The dat d I ol new o rer 1o redusce

for Heat
The valus of the design Heat Loss Coefficient ml.cm the building envelope & usualy available in the Energy Performance Certificates (EPCs) for new or renovated buikdings and 1 know
ha F bulding, but hare are st relabaity prablams in the methads that allow estimeting the HLS of e buldings in wse
HLC iz the total hewt! loss from a bualding rasulling from Hesd Transfar Through iMe Envalope (UA value) and Hesd Transtar Through infillration andior Venlation (Cv walus) per dagree of e
femperature oifference beween the indoor and Culdoor Air Temperature: (Tin - Toul) in WK, Being the HLG = UA + Cv.
The HLE can be estimated by measurng physical variables and by a steady state buiding energy bafance where the inemal Energy is approximately zera. Where dierent sensors measure
e indoae air lemparature (Tin) snd cuidoos Bir kempersture {Toul), solar redision (o esimata the solar gains (FaVaal), elew-au‘ consumplion 1o eslimate the electricly gains (Ke), COz lavels 1o

estimate the scoupancy gans (Koj, heat supplied by the heating system (8f) and fows thraugh ¥ fpat s, flaar, ceiling) {HFpe).
There are difsrent methods to estimate HLC, such as the standarcizec Co-Heating Method (1) for uncccupied bulldings. Howsuar, thare s curently nnsrmmm methad for cocupied
dutlclings. The ENEDI research group [2] has developed the so called Average Method [3] 1o estimate ihe HLC in d building. Thia besn propesed in tha

Antemational Enargy Agancy (E4-EBC ANNEX 71 [4) andl in other ressarch wiorks carmed out by the Univarsty of the Sasqos Cauntry. Both meshodoiogies ane being improwed and compared in
fffesreril resmarch projects of Lueds Bachsl University, the University of Basque Couniry - UPVIEHL and Loughberauggh University.

Co-Heating Ko(th+ HFpg (1145 oV (2] Average Qu O+ Ko+ K o0 HF o[+ Sl sai(f)
Method: € =7 (Wi method: L€ = Tont) Tyt

[W/K]

Ta reliably estimate the HLC, it & necassary to hawe reliable data from a
‘System [MCS) i cornposed of sensirs and squipreant with geod pracsion ko obtain qualily messuemant
data Ewly measurement has an assocated Measuremant Uncertainty, which wil influence the
refiatilty of the estimated HLC vafue, This ressanch wil alkw essmating the HLG uncartsinty of T
inuildngs and aptimiss the MCS by studying tha the variabies. involvad in ‘ TRV e Reprar B B skt

e HLE: estimation e

Measurement o
Uncertainty
Tin 5
Tou G o*“""' -

w Y @ -
Wipe @ @uh

et
o~ D=alF] ety

If we estimate the HLC with reliable data from an LY HLCx Within the thesis of C. Bisl 15L& 1658 bieen developed

i i Y HLCe the averail Measurement Uncertainty (U (e o sysiematic + random eraes) and the
optimised MCS, and we know the HLC Uncertainty S H Massurement Sensor Uncertainty (Usi) (due 1o systamstic smos) of inlarsive
{Une), we will get a better HLC astimation and vanables. Alsa developments a Decoupling Method & estimate the Measurement's

more reliable EPCs. Spatisl Uncerainty [l.luau [mnso ra-mml arova), Fe Systematic Ermor Weight (Risi)
B HLCr e S ’ o phpi
= varniabies |al iare invoheed in the HLC eatimation are being implamentad Lo know fe
HI'CJ HLCestimated T Upic [W/K] Y HLCoo HLC Uncertainty {Usech o optimése the MGS and cblain resiable HLE astimatians.

To axtmale the uncerainty of Tin measurement, 2 30 mobde MCS has been netaled n four
sdminisirative ofices of an in-use terliary bulding of the University of Basque Counirg-UPVIEHL,
located in Leica-Bibao (Spain) [B). Based on the methodalogy dewveloped in [5], the Temperature

), d Uri). Spatial
{Urisey, together with the Risi and Riss, has been estimated [7)

CFFCE TROI0GT!

Wohewes  OTLCS s0.71 4067

[ or2.83 N 074 4070
sewhiwes  aTips e 107 +105
Warth S e OT4-BA A3 1 TR -r‘j EFFSEF PR
Systematic  Systematic+  Rand o "y o
Erors andicm e I .nf .4' @’r@ .@ ﬁ.v-\a‘fnw@r’a ?0’9-9 ?aw VR
Erroos.
The e eanthision i thal lhe averal f the miei zanes is 24 o 10.7 times qur e the manufacturscs. sty of stibiors, This using the
‘as the owarall for the: indocr air samperabure measuramant of a thermal zone

thermal zne bemperature [5,7). The Ree hst voes bietwen 5% and 1%, lhe Rise hers veiuess betusen 8% and 85%. Bolh ralio veluss low us 1o iraw e degres nl-nnwlun:nui Ihe
Tomperature's Spatlal Uncortalnties (Usse)) due to random errors [5.7].
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INVESTIGATION INTO WHY DISPLAY
ENERGY CERTIFICATE AND
RECOMMENDATION REPORT NON-
LODGEMENT OCCURRED IN THE
UNITED KINGDOM

Emeka Efe Osaji
DELIVERED IN PARTNERSHIP WITH:

iy LEEDS BECKETT UNIVERSITY
[.} LEEDS SUSTAINABILITY
P INSTITUTE

INVESTIGATION INTO WHY DISPLAY ENERGY CERTIFICATE AND RECOMMENDATION

REPORT NON-LODGEMENT OCCURRED IN THE UNITED KINGDOM SPONSORED BY:

Emeda Efe Osajf’s D.Eng. Research Output | Email: e.osaji@hotmall.com | Director of Studies: Prof. David Johnston | Supervisor: Dr David Glew

Ihe Bescarch Plan and Design
= e = IEMA
Sagey | _foes Busbeirg Enerpy 408 Ermarcrments Avuamers | _ [ Sstematic Review of 5 BEEAC tochs uted = 75 10 140 coumtries
Energy Contificate (2RC) nd Carsficancn (SEEAC) Toods Mets-anaiun of e Globw BEEAC tooh 1o detrmne thetr underlyng
® prioceh, good practics (how BEEAC tock can liady be erhanced), and Transforming the world
Manlodgsment Octuered To determee the extert of non-lodgemant and reevant ends the DEC ared MR Procuns- Plow and Process-Hamws. : 24
e United Kingdom (LK) | 4 i1, e datwise of Lk Comtral Sowmmant ard Ergland and to sustainability
n ng 2037 [~ = ¥| M of $10 UK Carral ard 215,257 England and
Wiales Local Goverrmment DECK ardd W %o detwrrmine the estent of |
1o determene maghts nto why OLC ard K ren-Dégersent has Jodgermunt snd retwwint trerdt in the detuset
[ 9 occurred in the UK and 90 ways 1o addness the iswes e on -
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DEC and RR Process-Flow and Process-Flaw Phases S0 Far, Overview of Key Issues and Findings
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1 bt ~
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W| NnNner APPRENTICESHIPS: HOW CAN THEY SUPPORT ey IEMA

SUSTAINABLE ORGANISATIONAL MANAGEMENT? TrAHAT IR "
'WITH A FOCUS ON DEGREE APPRENTICESHIPS i ransforming the wor
i to sustainability

#v,' Recruitment Retention Skills development
4 u ll -‘3 = Apprenticeships = 58% organisations « Third most important

aixth mast effective say improvement in element of brand to
The Economic pillar for methiod to attract learning and attract candidates is
organisations mew employees development will

help retention

APPRENTICESHIPS: HOW CAN THEY o [EE ey B
SUPPORT SUSTAINABLE

ORGANISATIONAL MANAGEMENT?

WITH A FOCUS ON DEGREE e Vil
APPRENTICESHIPS Y

i nd procedures, culture of
to contribute to and procedures, culture of supporting

1 | - 1|
- W[ T N —
interventions and A N 77 [ office eiranmen T —— re

ofganisational improvement \\ L |. [P

Josie Rothera — Pl Projects I P e

Designed using data from previous questionnaires with apprentices, three
focus groups were conducted with 15 participants from Employers & Training
Providers (self selecting). Four guestions were presented and discussed.

CURRENT AND FUTURE BENEFITS

Interventions
» Training & support for mentors * Strengthen understanding around
+ Common language for Employers & roles and responsibilities
Training Providers » Use of apprenticeship PMOs
Structured progression with incentives
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Robert Ellis Special Award
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B>
| P_L Projects.

ROLLING OUT SUSTAINABILITY
IN AN SME - CHANGING
APPROACH

Nafa Duwebi — PI Projects

+ Accordingly...
o Loss of capacity
o Loss of momentum

o Disruption of approach

CATEGORY 4 : SUSTAINABLE DEVELOPMENT
Contocts: mike@plprojects.co.uk - marina@plprojects.co.uk
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° away ntity
o The sustainability working group will comprise a leadership team and team members

with formal responsibilities (more emphasis on Top-Down approach)

© Seeking to get more support from the senior management team
o Justification of SWG deliverables with business case

and of

i g
o Raising profile of SWG within business
o Review SWG performance annually
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W | n ﬂ e r (" Assessing the feasibility of Sustainable drainage systems in ) IEMA

informal settlements to treat new and emerging pollutants e
to sustainability

Peter Hollings**, Sue Charl th:, Anna Bogush?, and Paul Griffiths*
iCentre for Agroecology, Water and Resilence, Coventry University, CVE 316, United Kingdom
*Research Centre for Fuld and Complex Systems, Coventry University, CV1 SFB, United Kingdom

L i x P

/ProjectContext: Project aims: N
Nearly 3 bill etal -Assess the foasbéty of nature based solutions to remove non-
3016), whe the tand and the tradttional pollutants.

settlements kack central phnﬂnq or oversight.

sth Afric:

Assessing the feasibility of el |

polkstants are also capable of causing et wmmmmdumg even at levels as low .‘quwﬂ* Ao case study,

\ hllmhsd 2 gram. /
. . . Publishing
Sustainable drainage systems in ”gmsmm%mm i y
pharmaceutical palkution in wastewater &  key lssue.

nature based t“The Wates Hub” In Langrug, an informal settiement near

informal settlements to treat new ErEmmmmrmansar S ?emeram

+ PUBLISHING
/Current

and emerging pollutants -

Upcoming experimental work: \

THE CHARTERED INSTITUTE OF BUILDING

CIMS) for

Peter Hollings

-m,md
-Fourer Py and
photographing of microplastics.

CP.0E8)
for analysis of elements, nclucing metals.
-Flow injection analyser (FIAstar) for analysis of ntrients. =

1~ A planted siow sand fikter of bove

lndh‘loalwgrwvﬂmhalmﬂm age. . 4 B and 3 unplanted cantrol
- Avegetated channel check d; e 5l . systems.
f.«aw-y:n tains gravel to endose standing water. ” Plants used will be local
A "constructed wetland” to treat the water. This box will hold the water for ¥ to Scuth Africa and able
time to allow plants and microbes to nmandhm*dmpnluy e additi

£ € M, &, Pt 8, 3 Mg, & i L ANl e s

s
P
o P

ey
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D E LIVE R I NG A LOWER Transforming the world
CARBON REAL'TY FOR to sustainability

N

SUSTAINABLE
CONSTRUCTION

THE NEED

DELIVERING A LOWER CARBON
REALITY FOR SUSTAINABLE
CONSTRUCTION

CEMEE

Brett Martin

DELIVERED IN PARTNERSHIP WITH:

LEEDS BECKETT UNIVERSITY

%4 /\M/\ LEEDS SUSTAINABILITY  RTJTY S University
% INSTITUTE Bristol | &% of Suffolk
\ N




SPONSORED BY.

Transforming the world
to sustainability

CONGRATULATIONS TO ALL OUR WINNERS

SPECIAL THANKS TO OUR PARTNERS AND
SPONSORS

G emerald
- PUBLISHING

THANK YOU ALL FOR ATTENDING

DELIVERED IN PARTNERSHIP WITH:

[\M./B LEEDS SUSTAINABILITY KT I University
INSTITUTE Of Suﬂ:olk

: Bristol | &5x




