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Efficient growth to date &

UK Climate Change commitment

Warwick Energy Journey &
Need for paradigm shift

Efficiency + Behaviour + Innovation
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Main Campus

“a 24/7/365 town of 30,000 people”

* 560,000m? built

* 290 Hectares

* 7,000 students rooms

* More than 150 buildings

* 3 conference centres

* 2 Sport centres

* Retail / cafes / restaurants

* Arts Centre

* Offices & teaching buildings

* Industrial & Research buildings

* 19km heating/cooling network

* Self-generate at least 50% of heat and
power needs

Our Wellesbourne Campus

* 215 Hectares of Research & farming
* Research and Business park




£ 1 0 24 __________ The amount we're spending
’ every houron @ § ¥ right now

The amount investedin £ 1 1 500 OOO

sustainability since 2009 ’ 9

® Water ® Gas ¥ Electricity
Metering and efficiency More connections to  Efficient LED lighting,
enhancements. district heating, motion sensors.

buildings optimised.

e New I:nergy Centre

Connected to More efficient than seperate

1 9 km ................. heating/electricty by:
%
heating network. 40 (0)

Compared to 2009 figures, we're now saving:

£340°%0 .5

. fx1,500 e

WARWICK

ENVIROMMEMTAL
SUSTAINABILITY

Low carbon
economy,
a sound
business case
at Warwick

Latest water project saves enough
water to fill 16 swimming pools
annually

In excess of 1 acre of PV
installations by 2018, enough to
power 85 homes.
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3 steps Energy & Carbon Strategy WARWICK
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. Meet carbon emissions targets
. Reduce UoW Operating cOStS
. Increase Resilience

1.
2. CHP district & Low carbon generation

Energy conservation & efficiency

3. Behaviour Change

Emissions from
"impr‘uved."
current Estates

Emissions from
new Estates

target emissions M

“Low Carbon”
fuelled CHP
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Successful University Growth WARWICK

ENVIROMMEMTAL

v University Buildings are 20-30% better
than Buildings Regulation

Breeam

v We continuously work on comfort, ject 7 \ Project
" T T e Excellent
efficiency and performance Yy \
. . ™ \

Gibbet Hill, ).
i, EPC-A

DEC - Energy in

use
i
i
Ry
e 4
o 12

ot | Air tightness

Interdisciplinary Biamedizal Research

Building: artist's impressian

Wgtharsticzl Schences Bulding - 001 Mationzl Automotive Inmavation Centre -CGE
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CO,e Emissions Improvement WARWICK
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Efficiency: Carbon emitted per £ of income
[™ We generate 0% of our

In the graph below you can see how the carbon efficiency of the University has dramatically improved over recent electricity and hot water on

years, This trend, which we aim to continue, has seen our efficiency almost double since 2005/4. campus through an efficient
0.20 Combined Heating and Power
' system.
7018
— 0
s -44 A| b We opened the Cryfield Energy
= 0.16 . . Centre in 2014 to provide more
_'—::". Emissions per super-efficient combined heating
; 0.14 £ 1’000 income and power for campus.
3
= .
2 12 B taking sure all the new buildings
; 0.10 we 2dd to campus are much more
-] efficient than the alder ones
e -
g 0.08 they're replacing.
% 0.06 = Weworked to add more
g renewable energy sources to
o 0.04 T
o campus.
©0.02

& Weworked to cut our Water use -

0.00

water cleaning produces

emissions too.

& Our staff and students have made

areal effort to think in 2 more

2005/06
2006/07
2007/08
2008/09
2009/10
2010/11
2011/12
2012/13
2013/14
2014/15
2015/16
2016/17

sustainable way.
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2015 Paris Agreement /
UK Climate Change

How each technology area contributes to CO2 emissions reductions
ETP 205 Scenaric. Click a technology in the legend to show'hide.

215

2020 2025 2030 2035 2040 2045

@ Efficlency @ Renewables @ Fuel switching @ Nuclear
& RTS {Emissions under current Paris pl:dg:—:b

2050

® CCs

2055

& 0ECDAEY
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BP recognizes that the existing trend of increasing greenhouse
gas emissions worldwide is not consistent with limiting the
global average temperature rise to 2°C or lower.

A complex issue
BF baboves global action on chimate change is needed, It's a complax
issue and all aspects of the debate should be conssdearad in their totality

B 1. Blectricity and heat  25%

There are 2. Agriculture 4%
i1 W 3. Industry %
mmﬂh Bctors N 4. Transportation 14%
and actions B 5. Other anergy 10%
W 6 Buildings 6%

Source: PCC @2074)

Emissions to rise - 20 %

through continued
fossil fuel use

All fossil fuels
are not equal

Thooise 80-90%

variety of oil and of €0, emiasions fiom oil and gas

mnmmﬂw
m

gas Users
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Agenda WARWICK

Warwick Energy Journey &
Need for paradigm shift
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Genesis

WARWICK

ENVIROMMEMTAL
SUSTAINABILITY

* University granted Royal charter in

b

ER(OIBBET HILL ROADLE 2l (s
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CHP and District Heating WARWICK

ENVIROMMEMTAL
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* 6 CHP engines across the campus

« Self-generation capacity = 8.6MWe + 9.5MWth

¢ 15MWzth back-up boilers

* 4 absorption cooling networks around campus = 1.2MWth

20ff Cryfield engines
(2,700 bhp each)

3off Boiler House engines
(1,900 bhp each)

1off Gibbet Hill engine
(550 bhp)
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Diversity & Energy Storage WARWICK

ENVIROMMEMTAL
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o A4off absorption chillers (reduces carbon emissions by making

chilled water from available heat)
* Increase summer heat load and reduce electrical consumption

* Back up boilers (high efficiency boilers)

* 500m3 Thermal storage (daily storage
support peak time demand and avoid firing boilers)

* Advanced Controls policy

*Continuous modulation to optimise carbon emissions
*Maximise thermal stores cycling
*4 hours CHP load forecast

* Maintenance policy
*Dynamic monitoring to avoid heat wastage
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Heat Network Efficiency >10% WARWICK
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* Optimise controls
— Increase district flow / return temperatures differential
— Reduce CHP heat dump (clean heat exchangers)

— Boilers management (Control firing, “boilers inhibit” to avoid heat
waste)

* Optimise heat distribution
— Fix short circuits to lower DH return temperature
— Set Samson valves to control delivery
— Adequate pressure reference points

* Play tune with capacity
— Heating 24/7 to match heat delivery with heat demand?
— Include "floating” buildings to controls
— Include new Thermal Stores in controls
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Inter-seasonal Heat Storage WARWICK
(2009 Students project)

* The excess heat from CHP exhaust gases during summer is
stored as latent heat in a phase change material (PCM)

* This thermal energy storage system is then used over the winter
months to heat water and replace the need for boilers

Phase Change Material
(6 storage tanks, 10m x 9m radius, semi-submerged)

L & - B g A £y 5" B &
&
L & @;‘d‘ o -
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Battery Energy Storage WARWICK
(2017 Research project)
Installed capacity 50kW / 35 kWh PCSR™

loT (internet of things) data
collection and management
platform
built and installed in Power and
Control System Research
Laboratory
School of Engineering
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Maste rpIa N — UK grid is decarbonising WARWICK
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Electrification of Heat couchperrygﬂelﬁg

EUU CHP miost eMicient
/ ; . Actuzl Grid Flectricity H e at
DECC Projections Grid Electricity

. delivery

300

130

Emission Intensity (200, 8/ kWh)

Natural gas
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Period Carbon Intensity
(eC0,e/kWhr)

| Part12013 |
Actual Year 2017

powered CHP

519 require model

275
175
110 :

65 shift

Birmingham | Nottingham | Huntngdon | Leeds | Brstol | Leicester | London | Cambnidge City | Manchester WWWW.CpWP.COom
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Zero Carbon Strategy from Energy ~ WARWICK
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Life Cycle
Regional role / Energy Cost of Zero
exchange (TBC) Carbon

v from E
Energy Infrastructure Geothermal e 3 Steps

Energy Supply

Self-supply e {IEC)
PV Electricity
Wind ' storage e
Bioenergy T Metwork Optimise
Buildings
& Usage CHP / consumptions
Thermal Efficiency Heat Green
storage pump Gas

(TBC)

Plan suitable
infrastructure

BMS / Smart
Controls

Green
Electricity

Procure supply
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Energy Masterplan Strategy WARWICK
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e Demand

Available
on campus

Required
technology

Electrical Network

20ff 100,000
gallons Tanks

p

*Resilience * Flexibility
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Only achievable through WARTICI
Coordinated action plan

SUSTAINABILITY

Estates can support Teaching & Departments can influence energy
Research and carbon efficiency
— Support Education for Sustainable — Raise awareness
development — Users behaviour
— Interdisciplinary modules — Infrastructure & energy needs
— Increase students employability — Buildings design

Collaboration
— Sustainability Innovation process
— Use the campus as a living laboratory (research and teaching)
— Students employability skills
— Assignments / Internships / talks / Research
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Awareness / Behaviour Change WARWICK
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¥ Student Switch Off 2015/16 ¥

(6 ._; me to Argent Court 1st Oct 2015 — Znd May 2016 (ends in 10 days)

| © W 8.40%

Velcome to Argent Court : \ | | v 5.5%|

LAST

14:25 WO :
MINUTES Wednesday 01 Fri g5 | W 4.9%
Juby oy
LAST 3GMINUEES | I e
1al House
+2.5% v 3405
ELECTRICITY | ;
USAGE VS
YESTERDAY H
t of all of thi: Tundsla attack victine. | v 2.2'.’-":.”]
| v 0.4%

| v 0.1%
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Global Approach to Sustainability WARWICK
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“In the end, we will protect only what we love. We will love only what we understand.
We will understand only what we are taught.”

Baba Dioum, Senegalese poet and naturalist

Strateqic -
management
/ adaptafion to
. [/ reduce
Education J operating costs
& risks

For |
Sustainability | adaptation to

sl
in Teaching
and Research

Your ideas welcome.
Low carbon
adaptation

Research and industrial
partnerships.




