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Transforming Buildings into Power Stations that = -
Generate, Store & Release Energy at Point of Use s p ec.f I c

UK National Innovation & Knowledge Centre (IKC)

LEAD: Swansea University PARTNERS: Tata Steel / BASF / NSG Pilkington
FUNDERS: Innovate UK / EPSRC / Welsh Government (ERDF) / Industry / Academia

150+ People
« State of the art Laboratories - £450M Bay Campus

* 50+ Partners (Research and Industry)

» A pipeline of technology to be commercialised by
@ BBIC @ SAIC industry

specrfic® * Functional coatings on glass and steel

» Systems integration and demonstration at buildings
@ PMRC @ SHED scale
= I ‘“m.‘ i

* Unique facilities to scale up (PMRC) & demonstrate

WW' - (SHED & Active Classroom) technologies
TR 4

» Bringing together construction and energy for a
distributed energy system

Building Integration of Solar Thermal and Heat Storage in conjunction with PV and
electrical storage



SPECIFIC: what s it? specific’

Shared vision: ‘To functionalise the outside
surfaces of buildings ... new and existing.’




Funﬁamen'tal Proof of Scale Up Systen.1
Materials Science Concebpt Integration
R&D Applied : -
R&D Pilot Demonstration Building
Project Integration

Solar Heat Energy Demonstrator
Commercialisation
Economic Development

Swansea University Baglan Bay Innovation Centre
Science and Innovation > pilot Manufacturing Research Centre
Campus



What do we offer? Spe(';?fic@
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Advice

Training (WBL through to EngD)

Analysis & Testing
RESEARCH & DEVELOPMENT

¢ Applied R&D (PV, Storage, Release)
SKILLS / EXTERNAL Centre for Doctoral Training

ENGAGEMENT . pMRes & PhD

* Industry Training (MeTAL)* Proof of Concept
* Materials Academy

Collaborative R&D

Technology Transfer

Proof of Concept

e Public Engagement
Scale Up
SCALE-UP SPECIFIC
Demonstrators * Scale-up of R&D @ PMRC <:>
e Trialling Pre-Commercial Opportunities
""""" BUILDING INTEGRATION
(BUILDINGS AS POWERSTATION
e Systems Integration
* Pilot Installations @
¢ Modelling (Building Physics)
. * Demonstrators (SHED, Active Classroom)
Building

Roll out and adoption (with partners)
Demonstrator Programme

(Roll out and adoption with
partners)

‘PARTNERS’
" MARKETS



specific’

Applied R & D




Project Pipeline

Feasibility/Initial

Assessment Fundamental

Alternative Investigation

Solar Thermal

Lab Scale
Demo
TSC

Photocatalytic OptimiT

Water Splitting

Vision Pane

OPV PV

Encapsulation , :r
PV Stability
Assessment
Capability

Printed
ThermoElectric

Cooling - Review

PV — OPV

Phase Change :
& Devices

Thermochem kil

Store — Waste
Heat Charging
Thermochem
Store — Binary
Salt Mixes

Thermochem
Store — Salt
Assessment
NiFe Cell — Ni
Electrode
NiFe Cell — Fe
Electrode

NiFe Cell —
Battery
Manufacture

Positive
Temperature
Coeff. Materials

Thermal Release
— Alternative
Designs

NiFe Battery
Architecture
Modelling — Energy

Printed
i Use Strategies

Solution Coated

QL Modelling — Engine

for Modelling
activity

Release Modelling Storage

specific

Prototype and
Scale Up
Activities

Thermochem
Store — 15t
Iteration

hermal Release
— Raised Access
Heated Floor
Thermal Release
— Large Format
Flooring

Thermal release
— Power Supply
mk2

30/11/2016
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Building Scale
Demonstrators



Solar Heat Energy Demonstrator SHED spemfic@
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kWh
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Total Energy Delivered via TSC vs. Building Heating Demand

12000 -+ -
=0= Building Heat Demand - 31,844kWh I Energy Generation and Consumption Mismatch - 50,561kWh
&= Energy Delivered via TSC - 19,357kWh Energy to be stored via INTRESTS - 12,487kWh
@ TSC Collectable Energy - 70,009kWh
10000 -
8000 -+
6000 Ny
4000 -}
2000 -

January February March April May June July August September October Movember  December

Month
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B | The University of
,!.L Nottingham o -BASF

UNITED KINGDOM - CHINA - MALAYSIA
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TATA

The Chemical Company

European Thermodynamics Limited
Intelligent Thermal Management




Storage system — SIM (Salt in Matrix) spec|fic@

/ Host Matrix
/ Chemical salt \
T . + heat —> r+ i

@
e .

For example... Q
DISCHARGE

Charge
r+i —> .+heat
CacCl,.6H,0O CaCl, + 6H,0

Discharge

CHARGE

CaCl, + 6H,0 ‘ CaCl,. 6H,0

EXOTHERMIC REACTION HEATS AIR PASSING OVER SIM




Assessment of materials specific

Nottingham University SPECIFIC



Solar Heat Energy Demonstrator SHED spemfic@

The University of

E Nottingham Emmum TATA STEEL
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Our First Building as a Power Station specific




Our First Building as a Powerstation specific

210 13 ST Building Integrated Photovoltaics (BIPV) - electricity

Glazed solar air
collector - heating

User Interface Panel

Control System — regulates

temperature and selects

heating method
e

-

Heated coating

Batteries

It does this by cleverly combining
electricity and heat generating
technologies with storage and

It now provides a home release.

for the Security staff on
the Bay Campus




Active Classroom

specific

Integrated novel renewable technologies
Demonstrator for new technologies

Sited at our new £450m Science and
Innovation Campus

Showcased during week of British Science

Festival, Swansea, 6t — 9th September 2016
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Design Features specific

Brand new
Tata colours

I | I | I
Tata Colorcoat Urban roofing,

colour: Anthracite, with building ‘

integrated pwmcvollams

PPC Aluminium win#cws, |

— 280 litre rain tank ‘ colour: black

PPC Aluminium windows,
colour Bla Tata WP40H horizontal cladding|
colour: Copper

Tata WP40H
horizontal cladding,
colour: black
+8.310
e

1.220 , 1220 , 1220 1220 , 1220 , 1220 1.220 1.220 1.220 1.220 , 1.220 1.220 1.220 , 1220

Transpired Se\ar‘CoHec Transpired Sl:lar Collector ‘ ‘
| ! \ \
1:100 West Elevation 1:100

1220 1220, 1220 1220 , 1220 , 1220 , 1220 , 1220 , 1220
+ + + + =k
|

TSC with ASHP,
MVHR and
thermal store

South Elevation

Tata Colorcoat Urban roofing,

Sparrow nestboxas PPC Aluminium windows, PPC Aluminium windows, i :
colour: Black | colour: Black colpur CallLle ‘
| Rainwater goods to match
Tata WP40H horizontal cladgs
colour: Pearlescent gold

| +13.049
Living wall

PPC Aluminium dolor.
colour: dark grey ‘

PPC Aluminium| louvred doors,
colour: dark grey
|

Tata WP40H herizontal cladding,
‘ S, o colour: Pearlescent gold
N, s
| ~ PPC ini glazed doors,
- I 1, - colour: Black
/
] L1 i
2 10 +8.310

Plant Roo
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interlocking panels forming walls, floors and roof

Collaboration

What the future’s built on

-



Collaboration spemfic@
Sponsoring |
building

TATA STEEL

New Coretinium wall panels

Brand new cladding colours

High steel content throughout building
— 16 tonnes in superstructure alone

Two transpired solar collectors
integrated into south facade




Collaboration spemfic@

3IPVc

The Building Integrated Photovoltaics Company

First BIPV Co roof in the UK — generating approx. 17kWp of electricity



Collaboration specific

Solar Plants

Renewable Energy for Your Future

Their off-grid team worked with our
Electrical Engineer, Richard, to assist with
the design and installation of the solar to
storage connectivity, working with Victron
controllers and Aquion Salt Water battery
technology




The Completed Building specific

North elevation &8

South and West elevations



Neath Housing Project — Hafod Site specific
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Swansea University
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Neath Housing Project

(A

First Floor Plans

Ground Floor Plans

Integrated PV &
standing seam
roof finish.

Rear (South) Elevation

D ®
specific

Transpired solar collectors
(TSC) integrated with
cladding at first floor level.

Facing brickwork at
Ground Floor level.



Heat and power strategy SpecCirticC

FABRIC FIRST
Generally Passivhaus
U-values:
LOCAL ELECTRICITY GRID

Walls/roof/floor - 0.15 W/m2K Pobl's new tradeable’ asset
Windows - 0.14 W/m2K INTEGRATED PV (detail follows on pages 18-
Doors - 0.14 Wim?K Standing seam with 19)

integrated PV fo south facing
Average UK energy roof slopes.
consumption = 18,600kWh BIPYCo & Tata
Average for this site . = 55,000kWh per annum

= 2,916kWh (net)

ENERGY CENTRE
Centralised battery store to
store generated power for
later use.

= 120kWh battery capacity

release
n
T— — : INTEGRATED TSC
y v v v 1 Integrated transpired solar
: collectors (tsc) to south facing
CIETRTTTTe sy E A 1 walls at high level.
< store g1 SBEC & Tata
(EETTTT RS | 1
1
- 3 3 ¢
£ £ £ £ store
release ‘ |
Cl..ll.it...U..'...ll..l...-..'l..l’
store
<I..II..II.II..II..II..II.IIG.II..II .l.'l.l.ll.l.ll.l.l.'l.l.ll’

release release
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Ways of Working with Us Specrfic@

« Strategic

Project- based

Many routes for collaboration;

UK e.g. Innovate UK
(Energy Catalyst, Collaborative R&D Calls)
Wales e.g. Welsh Government
(Smart Innovation, Innovation Vouchers)
EU

e.g. Horizon 2020 (various strands)

...plus multi-agency challenge-led programmes (SBRI)

Direct Funding of Opportunities / Projects

ety
specific o

Swansea University

Prifysgol Abertawe
WEFO (ERDF); Innovate UK; EPSRC — Targets / KPIs

This project has been supported by the European Regional Development Fund,
K L _— through the Welsh Government in addition to Innovate UK and EPSRC
* Required to report on Activity and Impact k /

CDT (Eng. D £9k / annum - 4 years) & MRes




Our Goals...and partnership opportunities! speCIfic‘E

We are flexible how we work with others

SPECIFIC will aim to deliver (with its partners) - 2016-2021

20p per watt peak building integrated photovoltaics
Building Scale Batteries that offer off grid parity storage
Inter-seasonal solar thermal generation and storage

Building demonstrators (new & retrofit) across residential, industrial and commercial

sectors
An enhanced concept to commercialisation platform
Be a catalyst for a new £1bn industry

1000’s jobs through its developed supply chains
J J g PPy ....nence why we’re here today!
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Thank you for listening

Dr Jonathan Williams

Business Development Manager
jonathan.j.williams@ Swansea.ac.uk
07733 322 350
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