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THE UNIVERSITY OF LEEDS
BACKGROUND
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The University of Leeds.




Parkinson building
Grade 2 listed (art Deco)

The University of Leeds
. The Main Campus includes more than 365 buildings

on a 90-acre campus

Nexus
(modern contemporary)

. The main campus is largely in a conservation area

. Over a third of the buildings on

)
. Ty «
campus are listed PHNE"X{' 1

. A varied number of architectural styles on campus, o] ( ”r[ . ‘
including: Gothic Revival, Art Deco, modern

contemporary and Concrete Brutalist i 1

i EC Stoner building
Grade 2 listed (concrete brutalist)




The University of Leeds

. High value public realm space around campus,

which is hugely valued for the student experience
. Strong ties to the Leeds innovation arc
. There are 7 faculties within the University
. With have more than 38,000 students

. We are a Russel Group University
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Roger Stevens Building
Grade 2 listed (concrete brutalist)

Great Hall
Grade 2 listed (Gothic revival)
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View down the precinct




THE UNIVERSITY OF LEEDS
DECARBONISATION
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University of Leeds Decarbonisation

*  The University is currently supplied with heat via an

existing steam network within the campus.
*  The heat source is fossil fuel boiler and CHP plant.

*  The goal of the University is to migrate the heating source
to a low carbon heat source, in the form of electrical heat

pump technology.

. The heating source will be gradually migrated to a low

carbon LTHW heat network.
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BASELINING AND ANALYSIS
OF THE CAMPUS
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University of Leeds baseline Carbon
Emissions

2021 evaluation of carbon footprint to act

as a baseline

The total baseline carbon emissions have been calculated as
174,415 Tonnes for the University
71,546 tonnes are targeted to achieve net zero carbon for

scope 1,2 and some scope 3 emissions

This presentation will focus on the Scope 1&2 emissions

within the University Estate, so the 43,661 Tonnes of carbon

Net Zero plus will be developed once the supply chain has

sufficient data to measure

Agricultural
Emissions
7,795

University
Estat

43,661

174,415 irsa
Tonnes SN
In Scope C Oze

for net
zero plus

102,869

Business
Travel
13,427

Staff
Commuting
4,970
Student
Commuting
1,693
Waste and
Water
761

Other

Supply Chain

3,173

Manufactured

Fuels, Chemicals
and Gases
4,410
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Baseline campus emissions
by energy source

. The University is a major energy user and our scope 1&2
emissions come largely from heating and powering our
buildings

. Approximately 80% of these emissions are linked to natural

gas consumption

. A move away from natural gas for heating is critical to any

net zero carbon pathway

Grid electricity
8,013
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Condition surveys and Baselining at
building level

. Condition surveys of buildings and assets

*  Thermal analysis of building fabric

*  Analysis of energy usage data

. Benchmarking of energy data

*  The benchmarking exercise showed which

buildings were performing well and poorly.

EEDS
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Benchmarking data
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INTERVENTION SCENARIO TESTING
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Modelling and Scenario testing

*  Aselection of buildings typologies were selected

*  The selected buildings were modelled in a digital

environment (IES)

* A number of scenarios with differing levels of intervention

were modelled and tested

. Deep retrofit scenarios were modelled with services and

building fabric interventions.

. Lighter interventions were modelled.
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Intervention Scenario testing

Building intervention level Heating provision Capital cost % CO2 decrease to Level of

2050 (from baseline) Disruption to
building

1 No building interventions Air source heat pumps at £1.7X 77% Low
building level with high
temperature output

2 No building interventions Air source heat pumps £Xm 77% Low
provided centrally with high
temperature output

3 Low level services upgrades, Air source heat pumps at £1.8X 78% Medium
no building fabric upgrades building level with low
temperature output

4 Deep retrofit, services Existing steam heating £3.5X 29% High
upgrades, building fabric retained
upgrades
4+1 Deep retrofit, services Air source heat pumps at £5.2X 81% High
upgrades, building fabric building level with low
upgrades temperature output
4+2 Deep retrofit, services Air source/Ground source £4.6X 82% High
upgrades, building fabric heat pumps provided centrally
upgrades with high temperature output
4+3 Deep retrofit, services Air source/Ground source heat £5.3X 82% High
upgrades, building fabric pumps provided centrally with
upgrades low temperature output
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Tonnes of carbon
saved annually at
2030

334

334

343

138

367

368
(34 tonne additional
saving)

372
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Intervention and Scenario testing.

£100,000,000
£90,000,000
£80,000,000
£70,000,000
£60,000,000

£50,000,000

£40,000,000

£30,000,000

£20,000,000 .

£10,000,000 .
£0

Scenario 1 Scenario 2 Scenario 3 Scenario 4
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Scenario 441

Scenario 3+2

Scenario 443
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Technology Lead Approach.

Efficient Services

Increasing
cost

Efficient Services

Form and Fabric

Traditional approach to Net Zero Carbon
sustainable building design building hierarchy
Fabric first Renewables first
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Continuous
improvement

Essential
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NET CARBON REDUCTION
PROJECT EXAMPLES
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SUMMARY

Value judgements on NCZ/sustainability
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ENERGY EFFICIENCY

Technical buildings demand higher regulated
(precise environmental conditions) and non-
regulated energy consumption.

EMBODIED AND OPERATIONAL CARBON
40% saving in embodied carbon retrofit and 20%
improvement on the TER rate.

ZONED AIR TIGHTNESS

Practical approaches to thermal efficiency and
air tightness through zoning. Ranging from
workplace and communal spaces in the retrofit
areas through to clean rooms.

VALUE

Plant efficiencies, BMS controls and predictive
demand settings, new substation, electrification
of the grid, and self-generation.

PASSIVE MITIGATION

Thermal modelling, optimising natural light,
zoning, optimised footprint / surface area/
volume.

.
|
l
o

OCCUPANT WELL-BEING
Improved predictive temperatures,
air changes, lighting levels.

SOCIAL RE-PURPOSE

A second life to redundant buildings,
finding new purpose - education,
enterprise, and community benefit.
Longer-term sustainability.
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THE CONCEPT

ADDITIONAL WC
PROVISION OR
MOVED FROM

Lockers (40x)

WET LAB

Storage 2
, Accessible WC

=l

ADDED VALUE

Brainstorming space sm%:f.'?:%.xm
(Occupancy: 26 SPACE
people) Foldable
Moveable ¢creen
LpVhiteboards Technician
White
Fume
cupboard

Accessible WC
wcC

Wellbeing room AL 4 F ¢ ! > Storage

Digital lab space
(Occupancy: 26 people) Future sliding
door provision

. Supervising

nghtly academic room Demo lab bench

serviced g (moved from island
o shown in blue)

Wet Lab
(Occupancy: 48 |5 space

eople’
" Fume cupboard

Tissue Culture
Prep room

Highly
serviced

Storage

Lockers (40x)




NZC ready: Hybrid
VRF system with re-
frigerant in

the risers and a wet
system in the rooms

SERVICING /| ENERGY
CONSERVATION

The aim will be to
replace the refriger-
ant

system in the risers
at a later date with a
low carbon water
based heating and

External walls
0.47 W/m2K Roof level heat

pump for heating
and cooling

VAV Fume
cupboard
extract to r
lanterns

South facing
facade

New supply: ‘ X MVHR HEAT
and extract ey RECOV_ERY
louvres

1 -~ — il 3 'VRF HEATING
Replacementi. _— s e e AND COOLING

- B4 - , _ : s . 4
-~ 3 - e
= 3 = TR

<< NEW THERMAL LINE
AIR TIGHTNESS LINE
~772  SOLAR SHADING

Perimeter and ceiling mounted power
drops via a new substation and new
energy centre




SUMMARY

Value judgements on NCZ/sustainability
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ENERGY EFFICIENCY

Controls, metering, VAV fume cupboards, new
energy centre power supplies, heat pump, NCZ
ready cooling infrastructure, fabric improvements.

EMBODIED AND OPERATIONAL CARBON
Targeting 40% saving in embodied carbon as a retrofit
and 20% improvement on the TER rate.

AIR TIGHTNESS

Practical approaches to thermal efficiency and air
tightness - window replacement, inner thermal
linings.

VALUE

Consolidation of ‘building’ plant and future plant
zoning. BMS controls and predictive demand
settings, new substation, electrification of the
grid, and self-generation.

PASSIVE MITIGATION

Thermal modelling, optimising natural light
through open plan dual-aspect, zoning of CL2

spaces, blind controls.
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OCCUPANT WELL-BEING
Improved predictive temperatures,
air changes, lighting levels.
Overplays of well-being, accessibility,
neurodiversity, social value, digital
strategies.

SOCIAL RE-PURPOSE

A second life to vacant spaces, finding
new purpose - new ways of learning
education, research, enterprise, and
community benefit. Longer-term
sustainability.
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