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Executive Summary

This plan details Queen Mary, University of London (Queen Mary) Heat Decarbonisation Plan (HDP).
This HDP was commissioned from the £124,399.20 grant, which Queen Mary received as part of the Low
Carbon Skills Fund (LCSF) in August 2021. This grant enabled Queen Mary to access the required
technical expertise in the new and emerging area of heat decarbonisation and low carbon building
technology to support the delivery of its commitment to immediately reduce its carbon footprint and energy

wastage across its estate as well as attain net-zero ambition.

This Heat Decarbonisation Plan (HDP) will be fundamental to developing evidence-based options to
support the delivering of our immediate and long-term responses to the challenges associated with
climate change, deliver our environmental sustainability objectives and our corporate responsibility of
contributing to the reduction of greenhouse gas (GHG) emissions. The plan also provide an overview of
the pattern and intensity of fossil fuel usage of 56 buildings across Queen Mary’s estate. The total energy
used across these 56 building during the 2019/20 academic year were 30,610,159 kWh (electricity:
£4,491,462), 25,762,996 kWh (gas: £734,572) and 100,416 kWh (heating oil: £5,885).

These 56 buildings represent 90% of our current building stock. In addition, the average age of these
buildings is 53 years and 23 of these Building had Display Energy Certificate (DEC) rating of between E
and G. This implies that there are significant energy efficiency and decarbonisation opportunities across
our Estates. Implementing appropriate decarbonised heating and ventilation systems and fabric
improvement could contribute to the delivery of our six-year 30% carbon reduction target and our long-

term net zero aspiration.

This HDP is aligned with our current Environmental Sustainability Action Plan (ESAP) and our
Environmental Policy (2021). Thirty-one low carbon, heat decarbonisation and associated projects have
been prioritised and quantified in line with the LCSF’s heat decarbonisation guidance. The total capital
cost of implementing these initiatives is approximately £9.3 million with associated annual savings of

£199,400 per annum? (from 2,247,099 kWh natural gas, 355,060 kWh electricity and 82,549 kWh heating
oil). The financial savings from implementing these initiatives would be higher than current projections

because of the current rising trend in energy prices.

The implementation of the recommendations within our HDP will be prioritised based on building carbon
intensity, technical feasibility, ease of implementation, current and future building use and return on

investment (ROI).

1Based on the current unit rates we pay for electricity 16.78 p/kwWh and gas 4.25 p/kWh (during the 2021/22 academic
year)
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These 56 buildings were surveyed between 4 November and 16 December 2021, subsequent low carbon
and heat decarbonisation options quantification were carried out in line the LCSF’s and based on current
technical standards and specifications.

Methodoloay
The energy used across these 56 buildings during the 2019/20 academic year were analysed and
presented in terms of relative consumption and associated carbon emission (tCOze). The breakdown of

the Scope 1 (heating) and Scope 2 (electricity) emissions form these buildings are shown in Figure 1.

Total Emissions

Scope 1tC02e
6,221

46%

7,225
54% Scope 2tC02e

Figure 1: Total Scope 1 & 2 emissions of the building portfolio

The energy survey conducted was used to assess the performances and statuses of the current heating,
cooling and ventilation systems and building fabric as well as to explore appropriate renewable energy
opportunities and heat decarbonisation measures. These surveys were the basis on which these
buildings were prioritised for the purpose of identifying appropriate energy efficiency measures and
carbon reduction potential. In addition, these surveys have been used to quantify identify building-level,

cluster-level and campus-level heat decarbonisation prospects.

The decarbonisation and energy impacts of immediate, short, medium and long-term estates and capital

development strategic, concepts priorities and plans were reviewed with relevant stakeholders.

The capital, installation and commissioning costs of implementing the quantified heat decarbonisation
initiatives were based on industry standards, previous quotes and previous experience. The inputs and
feedbacks from stakeholders during engagement meetings and workshops were used to refine these

costs to refine these initial costs to arrive at the indicative costs of implementing these 31 projects.
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Qutcomes

Building level opportunities were based predominantly on fabric upgrades including window improvement
and roof insulation as well as installation of standalone air source heat pumps and installation of
photovoltaic (PV) panels. These building level initiatives are focused on energy reduction and
decarbonisation of heating of the prioritised buildings with high absolute and relative fossil fuel

consumption.

Campus level opportunities were developed on the premise of the integration of heat pump technology
into existing or proposed district heat networks that connects clusters of buildings. This approach is
focused on delivering operationally efficient heat pump systems with complementary energy efficiency
measures that support lower operating temperatures (flow and return). The costs of these campus-level
of cluster initiatives are high level that took into account all key plant components of the proposed

interventions.

The carbon reduction and energy savings associated with the building and campus levels energy
efficiency measures such as district heating, solar PV-T and fabric improvements were used in projecting
the trend of Queen Mary’s energy consumption and carbon emission. However, a business as usual
(BAU) energy consumption scenario, which assume that our energy consumption will increase by
approximately 2% per annum to accommodate for energy demand associated with the projected target

population increase of 50% by 2030 compared to our 2019 levels has been applied to these trends.

Figure 2 show the energy consumption of these 56 buildings (2019/20 and 2020/21) as well as projected
consumption between 2021/22 and 2049/50 academic years (assuming that this plan will be implemented
between 2023 and 2027). This figure includes projected increase in energy demand associated with
anticipated annual progressive rise in student population and the impact of the proposed 31
decarbonisation initiatives. The projected trend in carbon emissions is shown in Figure 3. The trend in
carbon reduction is based on projected energy usage, decarbonisation of grid electricity in line with the
UK’s greenhouse gas (GHG) reporting (conversion factors 2021 published by UK government). As seen
in Figures 2 and 3, the journey to net zero and complete heat decarbonisation will require continuous

investment in energy efficiency and low carbon projects.
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Summary of Proposed Measures

Table 1 summarises the indicative capital costs, costs savings, carbon (COZ2e) savings and simple

paybacks of building level heat decarbonisation measures proposed for the priority buildings.

Table 1 Indicative Costs of Proposed Measures for Priority Buildings

Building Indicative Cost Saving Carbon Saving Life-time Carbon Simple Payback MAC
Capital Cost (£) (£) (tCOze/Year) Abated (tCOze) (Years) [E/tCO2e]

Queens’ Building £759,000 £12,884 43.7 1,093.8 58.9 £693.94
Albert Stern £150,000 £4,579 22.0 368.9 32.8 £406.67
G. O. Jones (Physics Building) £1,385,000 £14,409 74.7 2,055.3 96.1 £673.86
Ifor Evans Place £96,000 £3,459 4.8 108.1 27.8 £888.39
Francis Bancroft £459,000 £18,075 32.0 720.3 25.4 £637.23
Peter Landin £1,260,000 £12,104 58.0 1,624.7 104.1 £775.53
Informatics Teaching Lab £251,000 (£411) 8.0 180.8 £1,388.29
Dawson Hall £972,000 £21,930 105.1 2,943.6 44.3 £330.20
Wolfson Building £3,000

Blizard Building £317,000 £11,954 16.6 464.8 26.5 £682.03
The Wingate Institute £80,000 £1,254 6.0 135.2 63.8 £591.57
Innovation Centre £238,000 £8,966 12.4 348.6 26.6 £682.75
Garrod Building £538,000 £16,891 68.5 1,762.5 31.9 £305.25
Floyer House £517,000 £13,413 49.8 1,329.9 38.5 £388.77
Total £7,025,000 £139,507 501.6 13,137 50.42

Mile End Campus

Below are the ongoing and planned energy reduction and decarbonisation projects across the Mile End

Campus:

e a 200 kW heat pump is planned to be installed which will serve the SRIFF Room IT load, which

would be increasing to 600kW within the next 5 years. This project would eliminate the need to

replace the current chillers at Joseph Priestley’s Building. The heat is expected to be generated

via the pump within the SRIFF Room

o the extension of the district heating network to Residential Buildings which would be fed by

SRIFF Room and or combine heat and power (CHP) and or the Queens’ Building

o the extended district heating network would serve France House and the proposed Business

School / Hatton House

e itis anticipated that the Queens’ Building Boilers would be connected to the district heating

network by the end of March 2022, which would eventually lead to the removal of the current

temporary boilers that serves the Peoples Palace

e jtis anticipated that the existing electrical infrastructure across the Mile End Campus would be

upgraded to improving capacity and resilience. A 11kVA ring main would be installed under

Phase 1 (Hatton House) redevelopment with incoming supply from the proposed Business

School

2 Average payback
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In addition, to the above planed initiatives two further campus level decarbonisation projects have been
proposed. Pre-project technical and techno-economic feasibility studies must be completed prior to the
implementations of these initiatives.

e Air source heat pump (ASHP) be installed on the roof of the Informatics Teaching Laboratories
to serve this building and the adjacent interconnected buildings (6, 7, 8, 9, 10 and 13), and
possibly be extended to Westfield Nursery (11) and Occupational Health and Safety Directorate
(12)

e Replacing or supplementing the existing CHP with an air source heat pump (ASHP) as well as
upgrading the distribution pipework and ancillary equipment to serve the connected buildings.
This intervention would also repurpose and potentially supplement the existing thermal storage
for the additional benefits of operational flexibility.

Charterhouse Sguare Campus
Below are the ongoing and planned energy reduction and decarbonisation projects across the
Charterhouse Square Campus:

e The planed replacement of the John Vane Science Centre’s chiller (which supports BSU) with
an absorption chiller, this will add thermal load to the CHP via the connection of the CIAT
Chillers to a CHW loop served by the absorption chiller

e The anticipation that the CHP would eventually be used to store energy and setup a
uninterrupted power supply (UPS) central network

e The planned campus-wide upgrade of the ventilation systems

e The anticipated further consolidation of existing VRF systems to be connected with the
centralised cooling system.

In addition, to the above planed initiatives three further campus level decarbonisation projects have been
proposed. Pre-project technical and techno-economic feasibility studies must be completed prior to the
implementations of these initiatives.
¢ Heat pump installed on the roof of the Wolfson Institute Building (2), electrically fed from the
John Vane Centre via the recently upgraded 1.5 MVA electrical supply via the existing heat
network
e Connection to an existing off-site district energy network via heat exchanger substation
e Connection to a nearby data centre to capture low grade waste heat from existing chiller
systems, with on-site waste heat recovery heat pump system

Whitechapel Campus
The two campus level decarbonisation projects have been proposed. Pre-project technical and techno-

economic feasibility studies must be completed prior to the implementations of these initiatives.
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e Connection to existing and planned campus buildings to any future off-site or on-site district
energy network

e Integration of existing campus buildings with Queen Mary’s development masterplan, with
optional development of energy centre at Plot C and exporting of energy to neighbouring

developments / sites

Phased Development Plan

The timeline for the implementation of building level projects set out in this report will be determined by
when funding becomes available and a range of specific factors such as:
e coordinating the implementation of these initiatives with ongoing operational campus functions
e sequencing of the implementation of these projects via a single or multiple framework contract
and in line with Queen Mary'’s internal approvals and procurements processes

e dependent on when planning applications or exemptions are approved

It is recommended that building levels decarbonisation measures should be implemented between 2022
and 2026 or as soon as opportunity or funds become available. Indicative timelines for typical building-
level energy efficiency retrofit projects of the scale proposed within this plan are expected to be completed
between 9 and 12 months per building. Typical building level measures can be implemented via single
works contract. Projects grouped in this way and secured under existing frameworks or through
competitive tender process will reduce the risk of delay in project completion and commissioning, optimise

budget and technical expertise.

The factors below should underpin the delivery of building level decarbonisation projects proposed within
this HDP:

e coordination of the Works with strategic masterplan proposals

e sequencing of the works under a single or multiple framework contracts

e internal approvals and procurements processes

o timescales for receipt of planning permission

e timescales for receipt of external approvals

e timescales for negotiation of commercial agreements

It is recommended that campus level decarbonisation measures should be implemented at the earliest
opportunity and preferential between 2023 and 2025. This proposed timeline is aligned with Queen Mary’s
current six-year 30% carbon reduction target. Campus level implementation time scales are expected to
vary significantly according to the project type, for example whether air, ground or waste heat recovery

sources are being implemented.
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As a priority, it is recommended that wherever feasible that building level initiatives precedes campus-
level decarbonisation measures. Therefore, it is imperative that these building level measures are
integrated into long term maintenance (LTM) or capital project programmes for the purpose of budget
and cost savings optimisation. Generally, building level measures are aimed at reducing energy wastage
or consumption and includes improvements to heating and cooling systems to enable operation at lower
and higher temperatures respectively, which contributes to improving the operational efficiency of heat

pumps.

In the case of the Whitechapel Campus, there may be an opportunity to integrate the strategic proposals
within the redevelopment of Plot C under the existing campus masterplan, which would contribute to
decarbonising this development. The existing energy strategy for the campus will need to be
reassessed/realigned in the context of the current proposals. There may be a case for serving the existing
campus from an energy centre located within Plot C, subject to Plot C project development proposals and

time scales. It is anticipated that Plot C development will be completed by Quarter 4 of 2026.

Key Challenges
The key challenges associated with implementing the building level decarbonisation proposals include:

e sequencing of the Works across the various campuses within the required implementation
timescales and under a limited number of framework contracts.
e coordination of the Works with current campus operational activities
e various timescale, cost uncertainty delivery and implementation risks including:
0 project management and contract administration of Construction Contract(s), given the
extent of the project opportunities identified
where relevant, dependent on issuance of planning permission
CDM health and Safety
contractor’s supply chain affecting delivery programme

O O O ©

grants and funding criteria

The key challenges associated with implementing the campus-level decarbonisation proposals include:

o risks identified as per building level projects

¢ aligning and coordinating proposals to strategic longer term campus development masterplans

¢ limited space to integrate on-site heat pump-based projects

e obtaining planning permission for energy system proposals where relevant

e obtaining permits and approvals for heat recovery under selected options

e negotiating commercial agreements with potential project partners under selected options

¢ financing and obtaining internal business case approval for project opportunities, particularly those
which may deliver strategic value over the longer term, but which present additional risks in the

shorter term is likely to require significant up-front investment and coordinated internal resourcing



W)Y Queen Mary I SILVER

University of London

¢ identifying project partners capable of delivering measures with the required sufficient technical
capability and capacity to deliver these proposed measures

o implementing building heating and cooling system retrofit measures within requiredtimescales

o for Whitechapel Campus, integrating proposals into planning permission for current site
redevelopment, including opportunity to integrate an energy centre to the Plot C redevelopment

Possible Funding Sources

A number of potential funding sources could be explored to support the delivery of the proposals within

this HDP. Below are some of these opportunities:

e Salix Finance’s Public Sector Decarbonisation Scheme (PSDS)

e Salix Finance’s Recycling Fund. This scheme currently supports heat decarbonisation projects, and
it will close on 31 March 2025

o Department for Business, Energy, and Industrial Strategy (BEIS) Green Heat Network Fund
(GHNF)

e Greater London Authority (GLA) Local Energy Accelerator (LEA)

e BEIS' Heat Network Efficiency Scheme (HNES)

e GLA’s The Mayor of London’s Energy Efficiency Fund (MEEF)

Limitations

The surveys of these 56 buildings were conducted between 4 November and 16 December 2021. The
information and data gathered through internal stakeholder workshops and email correspondences with
relevant interested parties across Queen Mary. External stakeholder engagement and collaborationwas
very limited prior to developing this HDP. It is recommended that further engagement and active
collaboration is required to ensure the optimisation of the proposed district network and energy systems.
Timely and successful external stakeholder engagement will clearly be fundamental to the successful

implementation of this HDP.

Plant capacity selections for campus level project opportunities and proposals identified within this report
are based on modelling carried out using Hysopt software. The proposed projects within this HDP are
provisional and further optioneering and optimisation is required at subsequent stages of design and

project development.

Similarly, costs presented within this HDP are indicative project costs. These indicative costs are based
on a combination of desktop benchmarking and quotations received from similar projects. Prior to
applying for external grant funding, it is recommended that these estimates are updated after detailed
options appraisals with associated budgetary quotes and delivery timelines for each of these proposed

projects.
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Partnership and Collaboration

We? will continue to explore our current partnerships with organisations, stakeholders and interested
parties to optimise heat decarbonisation initiatives, heat networks and energy centres as part of our

journey to decarbonise the heating of all our buildings in line with our commitment to attain net zero.

3 This report has been written from the point of view of Queen Mary University to be Queen Mary's internal document. The
report has been reviewed by Dr. Philip Tamuno (Head of Sustainability) and Liudmyla Pasichnichenko (Sustainability and

Energy Manager) from QMU, who have contributed to the text that is presented. All references to pronouns “our”, and “we

refer to Queen Mary University exclusively and there is no relation to Silver EMS Ltd or Hysopt.
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1. Purpose

The purpose of this Heat Decarbonisation Plan (HDP) is to provide an overview of how Queen Mary,
University of London (Queen Mary) intends to replace fossil fuel reliant systems with appropriate low
carbon alternatives in line with the guidelines of the Low carbon Skills Funds (LCSF). This HDP outlines
heat decarbonisation opportunities that support the delivery of Queen Mary’s six-year 30% carbon

reduction target against its 2018/19 baseline (26,371 tCO.e) and its 2050 net zero aspiration.

The HDP evaluates current energy consumption and associated carbon emissions of the selected 56
buildings, recently completed energy reduction measures that have been implemented, ongoing initiatives
and planned projects. The proposed quantified heat decarbonising opportunities within this HDP were
developed based on the LCSF’s guidance. The fundamental aspects of this plan are:
o review of current energy consumption, energy intensity, building fabric, building use, hot water,
heating and ventilation systems
o collation of recently completed and ongoing energy reduction measures
¢ review of the estates and capital development strategies to ensure that all recommended heat
decarbonisation projects are aligned with these strategies and plans

¢ recommended building level and campus level heat decarbonisation and associated projects

The scope of this HDP is restricted to the selected 56 buildings across our six UK campuses. One of the
conditions associated with the LCSF’s grant is that the completed and approved plan will be submitted to

Salix by 31 March 2022.

Currently 100% of the electricity procured and used across our UK campuses are on green electricity
tariff. This HDP was commissioned from the £124,399.20 grant, which we received as part of the Low
Carbon Skills Fund (LCSF) in August 2021.
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2. Introduction

Queen Mary is a Russell Group University and one of the UK'’s leading research focused higher education
institutions that provides higher education to more than 31,000 students and close to 4,500 staff. We are
aware that the current environmental and climate change risks are the greatest challenges that society
faces, and we are committed to play our part in reducing our environmental impact as well as continue to
improve our environmental performances. This HDP is consistent with our Environmental Policy 2021
and Environmental Sustainability Action Plan (ESAP 2020-23).

The scope of this HDP are 56 buildings, which have been selected based on current energy consumption,
age of building, boilers and hot water and heating, ventilation and air conditioning systems. These 56
buildings are located in urban areas across the Grater London Area. Below is the breakdown of these 56
buildings:

¢ Mile End (36 buildings)

e Whitechapel (10 buildings)

e Charterhouse Square (7 building)
e West Smithfield (1 building)

e Lincoln’s Inn Fields (1 building)

e Chislehurst Sports Ground (1 building)

These campuses range in size from single building sites at Lincoln’s Inn Fields, Chislehurst Sports
Ground and West Smithfield to Mile End campus with 36 buildings. Figure 4 show the locations of the 6
campuses.

Dagenham

QMUL Charterhouse Squar...

QMUL L.ILF, o 6

London — QMuL wTr’iféc’hapel

| Queen f\dary University o...

o o_QMUL Sports Ground

Mitcham W Broruiey

Figure 4: Location of Queen Mary’'s Campuses
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Specifically, the medium and long-term redevelopment plan for the Mile End Campus and Plot C as well
as current strategic property and redevelopment plans of individual buildings, major capital projects and
campus level infrastructure plans have been into consideration during the process of developing this
HDP. The implementation of these plans, strategies and projects are dependent on planning application

(where applicable), operational and strategic priorities and available funding.

Our ESAP (2020-23) is the framework on which it intends to respond to the current and emerging
environmental risks and challenges. This ESAP is also aligned with the UK’s 2050 net zero carbon target
and de-carbonisation priority. We are also currently working towards embedding the fundamentals of
United Nations Sustainable Development Goals (UN SDGSs) into our teaching, research, partnerships,
and all aspects of our operations. Over the next 12 months, we will be engaging with staff, students and
all relevant stakeholders in developing our long-term environmental sustainability strategy and net zero

plan.

Our carbon footprint (CO2e) is represented by the emissions associated with the energy and water used
across our UK campuses, fuel used by our vehicles and business travel®. A brief overview of our carbon
footprint is detailed below:
Scope 1 (Directly controlled emissions)

e The GHG (greenhouse gas) emissions from the fossil fuel used to heat the buildings across our

campuses.

e The GHG emissions associated with the fuel (petrol and diesel) used by our own vehicles.
Scope 2 (Emissions from grid electricity)

e The GHG emissions associated with grid electricity we buy and use across our estates.
Scope 3 (Indirect emissions)

e The GHG emissions associated with our business travel.

¢ The GHG emissions associated with the water used across our campuses.

This HDP primarily addresses fossil fuel used to heat its building, which is a component of our Scope 1
GHG emissions. A review of our 2018/19 carbon footprint, show that energy and water used across its
campuses represent 61.8% of its carbon footprint. In addition, only 33% of its 55 Display Energy
Certificate (DEC) qualifying buildings currently achieved DEC scores of C and above, which implies that

there are opportunities to improve the energy performance of its building.

4 Distances our Staff and Researchers travel to carry out academic and operational responsibilities (excluding those via
Oyster Cards)
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It is apparent that our six-year 30% carbon reduction target against Queen Mary’s 2018/2019 carbon

footprint of 26,371 tCO2e cannot be solely reliant on heat decarbonisation. An integrated approach, which

encompasses, building energy efficiency and management, fleet fuel reduction, water efficiency, water

and greywater harvesting and reuse and proactively managing and reducing our business travel.

Based on our 2030 strategy, we anticipate that our student population would increase by 10,000 students
compared to our 2019 levels. We have therefore applied a business as usual (BAU) annual energy
consumption increase of 2% per annum up to 2030 to our projected energy use and associated carbon

emissions.

A

The decarbonisation (switching from fossil fuel combustion) of heating systems is fundamental to
addressing the risks associated with climate change, reducing Scope 1 carbon emissions, and attaining
net zero. Government’'s investment on greening / decarbonising grid electricity contributed to reducing
electricity GHG conversion factor by 55% between the 2005/06 and 2020/21 fiscal years (from 0.47337
to 0.21233). However, the GHG conversion factor for natural gas reduced by 6% during the same period
(from 0.21604 to 0.20297). It is therefore, imperative that significant investment on building, site-level and

decentralised heat decarbonisation will be required if the UK is to attain its net zero target by 2050.

The proposed projects within this HDP have been based on the energy hierarchy shown in Figure 5.

Renewables

Low carbon heat

Figure 5: Energy Hierarchy

Overview of these energy hierarchies are summarised below:
e Energy use reduction measures targets energy wastage and inefficient practices via simple steps
such as resetting of time clocks and temperatures, upgrading systems controls and good energy
housekeeping by staff, students, visitors, and contractor.
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Energy efficiency step includes improvements to building services equipment, such as fitting
variable speed pumps or “two port” control of mechanical services, as well as building fabric
improvements.

Low carbon heat option includes the use of heat pumps, district heating systems and other
technologies that switches fossil fuel heating to electricity.

Installation of local renewable energy generation. This should be implemented in conjunction with
low carbon heating, understanding the potential increase of overall electrical demand due to
electrification of heat. Adequate implementation of renewable energy generation projects can help
reduce the impact on local and national electrical infrastructure and reduces the need for high-

cost electrical infrastructure upgrades.

This HDP has been developed based on the review of the energy consumption and carbon footprint of

56 buildings across six campuses as well as energy surveys. 55 of the 56 buildings have been physically

surveyed by Silver EMS to provide an independent view of the condition of the building fabric, existing

heating systems and existing domestic hot water systems.

Heat decarbonisation would require a range of technical options and implementation strategies. Queen

Mary’s current approach to heat decarbonisation focusses on:

1.

2.

Energy awareness campaigns, which encourages good energy housekeeping practices

Reducing energy use by installing and upgrading building management system (BMS), building

fabric improvement, as well as lighting upgrades, and controls

Installation of combine heat and power (CHP) systems, connection to district heating or

electrification of heating, either full conversion or through hybrid systems
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3. Buildings

The HDP covers 56 buildings within Queen Mary’'s operational building stock, which Queen Mary is
responsible for procuring and paying the energy bills. The metered fossil fuel usage for 2019/20 are

shown in Table 2 with calculated carbon emissions in Table 3.

Table 2: Energy Consumption Data 2019/20

Building Name Campus GIFA Natural Gas  Heating Oil  Electricity
(m?) (kwh) (kwh) (kwh)

Informatics Teaching Labs Mile End 1,443 52,001 0 277,327
Geography Building Mile End 2,812 411,167 0 142,486
Law Building Mile End 3,025 336,143 0 245,035
Student Hub Mile End 3,146 310,563 0 788,582
Computer Science Building Mile End 3,382 147,594 0 213,709
Mathematical Science Building Mile End 4,003 227,343 0 238,396
Arts Two Building Mile End 3,503 122,263 0 243,853
Student Union Building Mile End 3,906 170,462 0 198,796
People's Palace Mile End 4,562 1,173,423 0 404,309
G. E. Fogg Building Mile End 5,454 1,099,060 0 620,996
Arts One Building Mile End 5,492 323,520 0 251,569
G. O. Jones Building Mile End 5,580 678,793 0 868,971
Joseph Priestley Building Mile End 5,942 2,767,151 0 2,989,240
Library Mile End 9,203 491,128 0 764,400
Queens' Building Mile End 13,400 2,370,612 0 1,022,304
Francis Bancroft Building Mile End 14,371 261,884 0 2,201,057
Engineering Building Mile End 16,015 2,234,394 0 1,269,324
Graduate Centre Mile End 6,859 456,721 0 523,233
Arts Research Annexe Mile End 421 42,192 0 26,269
Lock Keepers Cottage Mile End 236 26,020 0 6,288
The Nursery Mile End 423 31,293 0 28,601
Ifor Evans Place Mile End 2,099 271,393 0 83,635
Lindop House Mile End 1,406 69,917 0 106,644
Hatton House Mile End 3,570° 257,138 0 54,993
Maynard House Mile End 2,067 225,218 0 312,222
Varey House Mile End 2,067 140,388 0 277,367
Stocks Court Mile End 3,142 178,374 0 193,019
Creed Court Mile End 2,851 102,750 0 168,632
Maurice Court Mile End 3,835 164,455 0 268,949
Beaumont Court Mile End 3,887 162,722 0 335,172
France House Mile End 4,623 375,900 0 342,166
Richard Feilden House Mile End 4,857 369,867 0 522,862

5Includes Lodge, Chapman, Selincourt and Chesney Houses GIAs.
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Building Name

Pooley House

Albert Stern House

Lynden House

404 Bancroft Road

Old Anatomy Building (Rees)
Joseph Rotblat Building
Wolfson Building

William Harvey Heart Centre
John Vane Science Centre
Lodge House

Dawson Hall

Innovation Centre

Library

The Wingate Institute
Yvonne Carter Building
Whitechapel Students Union
Abernethy Building

Garrod Building

Blizard Building

Floyer House

64 Turner Street

Athletics

Sports Ground - Pavilion)

Lincoln's Inn Fields (Centre for

Commercial Law)
Robin Brook Centre
Total

Ground (Chislehurst

Campus

Mile End

Mile End

Mile End

Mile End
Charterhouse Square
Charterhouse Square
Charterhouse Square
Charterhouse Square
Charterhouse Square
Charterhouse Square
Charterhouse Square
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Whitechapel
Chislehurst

Lincoln's Inn Fields

West Smithfield
All

GIFA
(m?)

8,333
1,035
526
142
1,011
1,496
2,042
3,061
11,614
131
8,177
6,811
1,468
1,516
1,209
1,715
3,068
5,457
8,038
4,692
124
1,539

2,797

4,681
228,265

Natural Gas
(kwh)
331,595
438,313
0
24,821
37,697
25,874
571,383
416,681
2,258,434
24,050
3,003,761
1,252,765
199,866
968,796
168
76,875
706,238
495,340
2,104,358
1,085,668
13,706
0

446,314
30,534,552

Heating Ol
(kWh)

O O O O O O OO O 0O OO0 oo oo o o o o o

100,416

0
100,416

Electricity
(kwh)

434,204
57,156
6,952
6,389
309,424
457,861
624,968
1,067,639
1,087,184
4,875
2,502,775
2,104,705
132,023
430,423
118,975
486,923
737,604
424,520
3,131,674
241,016
2,093
36,287

228,730

364,152
30,988,958

The energy data in Table 2 were derived from the data used by Queen Mary’s Display Energy Certificate

(DEC) Assessor to generate its 2020 DECs. However, the apportionment of the gas usage from the major

gas supply meter that serves Dawson Hall, Wolfson Institute, John Vane Science Centre, and William

Harvey Buildings used to generate the DEC of these buildings did not reflect the expected heating profiles

of these buildings. Therefore, the total gas recorded at meter point reference number (MPRN)

8816979808 have been re-apportioned based on the estimated heat load (kW), which has been

calculated based on heat losses through building fabric, thermal bridges, and air infiltration. Going

forward, this approach will be used to apportion the gas consumption by these buildings until the

installation of sub-meters.
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Table 3;: 2019/20 carbon emissions

Building Name Campus Scope 1 Scope 2 Total
(tCO2e) (tCO2e) (tCO2¢)
Informatics Teaching Labs Mile End 11 65 75
Geography Building Mile End 84 33 117
Law Building Mile End 68 57 126
Student Hub Mile End 63 184 247
Computer Science Building Mile End 30 50 80
Mathematical Science Building Mile End 46 56 102
Arts Two Building Mile End 25 57 82
Student Union Building Mile End 35 46 81
People's Palace Mile End 239 94 333
G. E. Fogg Building Mile End 224 145 369
Arts One Building Mile End 66 59 125
G. O. Jones Building Mile End 138 203 341
Joseph Priestley Building Mile End 564 697 1,261
Library (Mile End) Mile End 100 178 278
Queens' Building Mile End 483 238 721
Francis Bancroft Building Mile End 53 513 567
Engineering Building Mile End 455 296 751
Graduate Centre Mile End 93 122 215
Arts Research Annexe Mile End 9 6 15
Lock Keepers Cottage Mile End 5 1 7
The Nursery Mile End 6 7 13
Ifor Evans Place Mile End 55 19 75
Lindop House Mile End 14 25 39
Hatton House Mile End 52 13 65
Maynard House Mile End 46 73 119
Varey House Mile End 29 65 93
Stocks Court Mile End 36 45 81
Creed Court Mile End 21 39 60
Maurice Court Mile End 34 63 96
Beaumont Court Mile End 33 78 111
France House Mile End 77 80 156
Richard Feilden House Mile End 75 122 197
Pooley House Mile End 68 101 169
Albert Stern House Mile End 89 13 103
Lynden House Mile End 0 2 2
404 Bancroft Road Mile End 5 1 7
Old Anatomy Building (Rees) Charterhouse Square 8 72 80
Joseph Rotblat Building Charterhouse Square 5 107 112
Wolfson Building Charterhouse Square 116 146 262

William Harvey Heart Centre Charterhouse Square 85 249 334
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Building Name Campus Scope 1 Scope 2 Total
(tCO2e) (tCO2e) (tCO2¢)
John Vane Science Centre Charterhouse Square 460 253 713
Lodge House Charterhouse Square 5 1 6
Dawson Hall Charterhouse Square 612 583 1,195
Innovation Centre Whitechapel 255 491 746
Library (Whitechapel) Whitechapel 41 31 72
The Wingate Institute Whitechapel 197 100 298
Yvonne Carter Building Whitechapel 0 28 28
Whitechapel Students Union Whitechapel 16 114 129
Abernethy Building Whitechapel 144 172 316
Garrod Building Whitechapel 101 99 200
Blizard Building Whitechapel 429 730 1,159
Floyer House Whitechapel 221 56 277
64 Turner Street Whitechapel 3 0 3
Chislehurst Sports Ground - Pavilion Chislehurst 26 8 34
Centre for Commercial Law Lincoln's Inn Fields 0 53 53
Robin Brook Centre West Smithfield 91 85 176
Total 6,246 7,224 13,472

The fossil fuel consumption and electricity purchased from the grid during the 2019/20 academic year
correspond to 24% and 27% of the 2018/19 baseline carbon footprint, respectively. The 2019/20 carbon
factors used in the analysis are as shown in Table 4. Figure 6 illustrates the associated the Scope 1 and

2 emissions of these 56 buildings.

Table 4: 2019/20 GHG conversion factors for Queen Mary
Carbon Factor (tCO2e)  Unit cost (p/kWh)
Natural gas 0.20374 4.25
Heating Oil 0.25964 5.86
Electricity 0.23314 16.79
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Figure 6: 2019/20 Carbon Emissions
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4. Resources

The Head of Sustainability with the support of the Sustainability and Energy Manager are responsible for
managing energy consumption across Queen Mary’s Estates. The technical Manager (Infrastructure and
Maintenance) is responsible for the certification of all energy efficiency and decarbonisation projects.
Whereas Director of Estates, Facilities and Capital Development has strategic oversight of the delivery
of the HDP.

Personnel and Experience

The Sustainability and Energy Manager (Liudmyla Pasichnichenko) is a Certified Energy Manager
(EUREM) with an MSc in Energy Management and a BSc in Electrical Engineering. Her over 9-years’
experience in energy management is acquired from working in the energy consultancy sector. She is
currently an Associate Member of the Institute of Environmental Management and Assessment (IEMA)
and recently attended environmental compliance, environmental management system (EMS),
environmental auditing, and environmental awareness courses. She has also attended webinars and
sessions on heat decarbonisation and heating, ventilation, and air conditioning (HVAC) and the
conference on Climate Emergency: Action Following COP-26 for universities. She is also scheduled to

attend a training session on ISO 50001:2018 Energy Management System in March 2022.

The Head of Sustainability (Philip Tamuno) is a Lead Chartered Environmentalist and Full Member
Institute of Environmental Management and Assessment Assessor and has over 10-years’ experience
developing and coordinating the delivery of energy efficiency and carbon management initiatives and
projects across public sector organisations (Local Authority, NHS Trusts, and University). The Head of
Sustainability have recently attended webinars and training sessions on heat decarbonisation and the

challenges and opportunities associated with heat decarbonisation and attaining net zero.

The Technical Manager - Infrastructure and Maintenance (Timothy Lee) is a Member of the Institution of
Engineering and Technology (MIET) and Member Chartered Institution of Building Services Engineers
(MCIBSE). He has over 20 years’ experience in delivering technical infrastructure and maintenance

solutions.

HDP Delivery

We are aware that heat decarbonisation and associated technologies are comparatively new and
emerging. The above three Officers of the University will continue to explore relevant continuing
professional development (CPD) opportunities and wherever required it will commission external
technical expertise to support the delivery of this HDP and its long-term net zero objective. The Head of

Sustainability, Sustainability and Energy Manager and the Technical Manager (Infrastructure and
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Maintenance) will continue to engage with all relevant internal and external partners and stakeholders to

support the delivery of Queen Mary’s HDP.

The need and requirement for additional human resources will be reviewed and business cases will be
prepared as these needs arises. The areas where additional resources may be required could range from
Capital Project (project management) and operations and maintenance (to ensure appropriate
maintenance of installed technology / infrastructure). Currently, Queen Mary has no partnership
arrangements in place. However, Queen Mary is a member of London Borough of Tower Hamlets Net

Zero Climate Partnership, and they will use their membership to explore opportunities forcollaboration.

Budaget
Currently, Queen Mary has dedicated up to £750,000 from its Salix recycling loan fund to support the

delivery of its HDP. We are aware that we will require significantly additional financial resources to deliver

our fossil fuel decarbonisation and net zero aspirations.

We are also aware that the delivery of our current 30% six-year carbon reduction target we will require
an investment of approximately £8 million. Therefore, in line with our energy efficiency commitments we
currently have a four-year building management system (BMS) contract of £1.5 million for the purpose of

improving energy efficiency across our UK campuses.

Procurement
The procurement and commissioning of all projects associated with this HDP will comply with all relevant
guidelines, regulations, and laws as well as Queen Mary’'s procurement and financial standards. Below
are a list of the relevant standards:

¢ Queen Mary’s Standard Business Conduct2018

¢ Queen Mary’s Procurement Procedure 2020

e Queen Mary’s Ethical Policy 2018

¢ Queen Mary’s Anti Bribery and Corruption Policy 2018

The above list is not exclusive, and Queen Mary will ensure that all relevant government's anti-fraud and

corporate social responsibility standards are strictly adhered to during the delivery of our HDP.
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5. Completed Energy Efficiency and Low Carbon Projects

Our ESAP 2020-23 is the current framework on which we monitor and manage all significant areas in

which we interact with the environment and respond to all relevant current and emerging environmental

risks and opportunities. Table 5 contain a summary of energy efficiency projects that we completed and

commissioned prior to developing our ESAP 2020-23 and Table 6 details our recently completed energy

efficiency projects.

Table 5: Energy Efficiency Projects Completed prior to ESAP 2020-23

Project Tile / Description Campus Projected Savings / Increase (-)
Electricity (kwWh) Gas (kwh)
Graduate School Combine Heat and Power (CHP). Mile End 621,601 -2,683,245
Arts 2: Ground Source Heat Pump (GSHP) Mile End 34,533 133,200
Francis Bancroft Building Refurbishment Mile End 484,039 484,039
Abernethy Building Refurbishment Whitechapel 80,330 79,639
Maynard House BMS and Lighting Upgrade Mile End 98,752 34,919
Varey House BMS and Lighting Upgrade Mile End 95,500 34,919
Computer Science Building Management System (BMS) Mile End 99,972 124,740
Richard Feilden House BMS and Lighting Upgrade Mile End 41,977 34,919
Lindop House BMS and Lighting Upgrade Mile End 35,726 52,113
Pooley House BMS and Lighting Upgrade Mile End 48,772 317,998
Beaumont Court BMS and Lighting Upgrade Mile End 33,949 79,665
Drapers Hall & QMotion Lighting Upgrade Mile End 78,262 NA
Geography Pipework Insulation Mile End NA 53,626
Charterhouse Building Management System (BMS) Upgrade Charterhouse 1,612,604 6,904,126
Dawson Hall Combine Heat and Power (CHP). Charterhouse 1,770,700 -1,818,650
John Vane Combine Heat and Power (CHP). Charterhouse 1,770,700 -1,818,650
Total Savings (kWh) 6,907,417 1,710,999
Table 6: Recently Completed Energy Efficiency Projects
Projected Savings
Project Title / Description Cost (£) Electricity (kwh) | Gas (kWh)

Joseph Priestley: Plate Heat Exchanger £397,907 105,780 1,763,680
BMS Upgrade: Whitechapel Campus £602,946 727,382 1,358,785
BMS Upgrade: Arts Two Building £32,573 34,526 39,742
BMS Upgrade: Computer Science Building £16,629 56,325 100,627
BMS Upgrade: Engineering Building £83,025 201,279 400,434
BMS Upgrade: G. E. Fogg Building £48,783 164,607 37,477
BMS Upgrade: G. O. Jones Building £8,629 31,010 21,069
BMS Upgrade: Peoples Palace Building £105,017 85,970 435,906
Whitechapel Lighting Upgrade £1,170,000 914,929 NA
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Projected Savings
Project Title / Description Cost (£) Electricity (kwh) | Gas (kWh)
Total £2,465,509 2,321,808 4,157,720

In addition to the completed energy efficiency and low carbon projects, we are currently using £0.5 million
Salix recycling funds to implement the projects below:
e Invested £51,137.92 to install 12.24 kWp photovoltaic panel on the roof our Queens’ Building.
This PV is projected to generate 14,021 kWh/year (electricity)

¢ Insulation of part of the roof of our Queens’ Building at the cost of £101,554.42. This insulation is
estimated to save approximately 101,762 kWh/year (gas).

e Upgrading the IT Server Room located within our Joseph Priestley Building costing £1,091,923.88
(partially funded from our recycling fund £358,558.66). Upgrading this server room has been
projected to save 1,068,720 kWh/year of electricity.
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6. Heat Decarbonisation Plan

This HDP has been developed on the basis of exploring, prioritising, and quantifying appropriate lower
carbon heating systems and associated energy reduction initiatives. The associated initiatives
encompass whole building approach aimed at improving building energy efficiency, reducing heat
demand, as well as installing onsite renewable generation to support future electrification and continuing

decarbonisation of our building stocks.

Improving the energy efficiency of existing buildings as well as setting high energy standards for new
builds and refurbishment projects will contribute to reducing GHG emissions associated with the heating
of our buildings reduce energy bills as well as improve health and wellbeing of staff and students. Building
fabric improvements such as insulation and double / triple glazing reduces building heat loss and enhance
the efficiency of heating systems. Smart building technologies and sensors are low-cost, which should be

considered at the early stages of heat decarbonisation journey.

The proposed campus-level heat decarbonisation measures such as heat pump deployment and
renewable energy generation via solar photovoltaics (PV) would contribute to reducing energy

consumption across these campuses and reduce reliance on fossil fuel.

Reduction in base heat demand of buildings through improved energy efficiency is crucial for successful
decarbonisation of heat and these measures should be incorporated alongside any technology solution.
The HDP has been carried out to include the review of the energy use and decarbonisation options for
those buildings identified as either fossil fuel intensive or high fossil fuel users. The purpose of this
analysis is to provide an “immediate” action plan for decarbonisation of individual buildings which either
have a long-term future on the estate or for which cost effective carbon reductions can be achieved within
the planned building life. Each of the priority buildings is considered in turn and a hierarchy of measures

applied.

The fossil fuel used across these 56 buildings during the 2019/20 academic year were used to rank these
buildings in the order of total consumption (absolute usage in kWh/annum as seen in Figure 7) and

relative performance (Specific / Usage Intensity in kWh/m2/annum as seen in Figure 8).

Figure 9 show that the relationships between the Absolute Consumption against Specific Consumption
of these 56 buildings. This implies that majority of these buildings consumes less than 500,000 kwh, at
a rate of less than 200 kWh/m?/annum. However, there are a number of notable exceptions, which have

been prioritised and reviewed.
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Absolute fossil fuel consumption by building in kWh/annum.

Figure 7

Absolute Fossil Fuel Consumption by Building
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Relative fossil fuel performance in kWh/m?/annum (Intensity).

Figure 8

Relative Fossil Fuel Performance
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Figure 9: Absolute consumption against relative consumption.
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A scoring system, which uses absolute and relative fossil fuel consumption, has been used to prioritise
these 56 buildings. The prioritisation in Table 7 shows that 20 of these buildings have high heat
decarbonisation potentials (buildings highlighted in Red).

Table 7: Building Priority List

Mile End Laws Building 336,143 111.1 21
Mile End Ifor Evans House 271,393 129.3 22
Whitechapel Library (Whitechapel) 199,866 136.2 23
Mile End Graduate Centre 456,721 66.6 23
Mile End France House 375,900 81.3 25
Mile End Richard Feilden House 369,867 76.2 26
Mile End Student Hub (Catering Building) 310,563 98.7 27
Mile End Library (Mile End Campus) 491,128 53.4 28
Mile End Maynard House 225,218 109.0 29
Charterhouse Lodge House 24,050 183.6 30
Mile End Arts One Building 323,520 58.9 30
Mile End 404 Bancroft Road 24,821 174.5 32
Mile End Mathematical Science Building 227,343 63.8 33
Mile End Varey House 140,388 67.9 34
Mile End Pooley House 331,595 39.8 34
Mile End Lock keepers Cottage 26,020 110.4 36

29
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Campus Name of Building (mf]'/;z;sl (k\lj\(lf;‘:’:]lz;l;?r) Priority
Mile End Arts Research Centre 42,192 100.2 36
Mile End Stocks Court 178,374 56.8 36
Chislehurst Sports Ground | Chislehurst Sports Ground 100,416 65.2 39
Whitechapel 64 Turner Street 13,706 110.3 40
Mile End Student Union Buildings 170,462 43.6 40
Mile End Nursery 31,293 74.0 42
Mile End Maurice Court 164,455 42.9 43
Mile End Francis Bancroft Building 261,884 18.2 43
Mile End Computer Science Building 147,594 43.6 45
Whitechapel Whitechapel Students Union 76,875 54.7 46
Mile End Beaumont Court 162,722 41.9 46
Mile End Lindop House 69,917 49.7 48
Mile End Creed Court 102,750 36.0 49
Mile End Arts Two 122,263 34.9 50
Charterhouse Old Anatomy Building (Rees) 37,697 37.3 51
Mile End Informatics Teaching Labs 52,001 36.0 51
Charterhouse Joseph Rotblat 25,874 17.3 53
Whitechapel Yvonne Carter Building 167.5 0.0 54

The 20 buildings highlighted in Red (Ranked 1 — 20) have both high absolute and high specific energy

consumption and are expected to have higher cost effect energy reduction opportunities. The buildings

highlighted in Bright Green are heating via electricity and therefore do not have heat decarbonisation

opportunities but may have energy efficiency / reduction opportunities. However, all buildings irrespective

of their current priority ranking should be treated on a case-by-case basis.

The buildings highlighted in Red in Figure 10, have been identified as having both high fossil fuel

consumption and relatively poor performance compared to the other buildings across the Mile End

Campus. Buildings which would be affected by the proposed / planned redevelopment are highlighted in

Yellow.
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Figure 10: Mile End Priority Buildings.

6.1.2.1 Joseph Priestley

The Joseph Priestley Building is a purpose built two-storey chemical sciences laboratory. This building
was constructed in 2003/4 and was extensively refurbished in 2014. As part of the refurbishment works
a large amount of the building services plant were replaced; this included the boilers and air handling

units.

The Joseph Priestley Building currently has 30 fume cupboards and a high overall ventilation rate.
Schematics in the main plant room suggest a supply air volume of around 40m?/sec. This ventilation rate
is required to ensure sufficient make up air to overcome the fume cupboard extracts and prevent build-
up of hazardous fumes. Fume cupboards discharge into a high velocity induction / dilution exhaust
system. The building has Cat 5 (softened) and general service domestic hot water calorifiers, which are
served from the main boiler plant. The high fossil fuel used across this building is attributed to the high
ventilation rates which are a safety requirement. Therefore, it will currently be unsafe to recommend the

installation of heat recovery into the LEV extract systems.
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The mechanical services are based on four-port control with variable speed pumps operating on a
pressure control regime. It was observed that the domestic how water (DHW) plant is scheduled to run
at weekends and that the LPHW plant is scheduled to operate 24/7, however this is expected as the
ventilation plant is required to be in continuous operation. The exterior of the building fabric is relatively
modern curtain wall and therefore would be difficult to improve. Therefore, it is unlikely that any additional
energy efficiency or energy savings measures could be easily implemented in the Joseph Priestley
Building.

Figure 12: Main boiler plant.

Therefore, the heat carbonisation opportunities that could be explored for this building are alternatives to
current domestic hot water system. It should be possible to fit supplemental electric immersion heaters
into the existing storage tanks and to operate these from Solar PV, which could be installed on the large
available roof area. Any generation output not used for hot water production could be used to partially
offset the ventilation load associated with the plant.

6.1.2.2 People's Palace

The People’s Palace dates back to 1936 and it is one of the original buildings on the site. It was
constructed of solid brick and has the original steel framed, single glazed, windows. The building has
Historic England Grade Il listing for both interior and exterior architectural features as well as social history

value. At the time of inspection, the boiler plant, which is located in the basement and accessed from the
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adjacent Graduate Centre, had been decommissioned and the building was operating on a temporary

boiler pack.

Figure 14: Decommissioned boiler plant.

Schematics show that the boilers originally cross-fed the Biology Building (G.E. Fogg), however it is
unclear if this pipework remains in place. The building has extensive mechanical ventilation plant at the
roof level. Where possible this plant has heat recovery, however the layout and age of the buildingimply
that this may not be practicable. Consideration should be given to upgrading the heater batteries in older
air handling plant to enable lower flow temperatures to be utilised. Itis also recommended that all pumps
and fans be upgraded to direct drive, variable speed units. As schematics for this building were
unavailable, it was very difficult to accurately estimate the quantities, costs or savings associated with

upgrading these pumps.

The listed status of this building may imply that it would be difficult to undertake any building fabric
improvement. However, it has been recommended that steel framed single glazed windows be replaced
with modern double-glazed casements. The roof of the People’s Palace building is currently very
congested with plant and pipework and there is insufficient space for the deployment of large-scale air
source heat pumps (ASHP).

It may be possible to retrofit small ASHP units on individual air handling units (AHUSs) to reduce the
load on the main boiler plant. Therefore, a small ASHP unit has bene proposed to be installed on the
ground floor where the teachers room AHU could be fed from a local ASHP as such a unit would be too

far from the main heating run. It is anticipated that the heating supply of the People’s Palace would be
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served from the Queens’ building boiler house (a local heat network). This may help to improve the part
load efficiency of the Queens’ building boilers. There is limited suitable roof space for the installation of
PV on this building.

Figure 15: Roof mounted chiller.

6.1.2.3 Engineering

The Engineering building is made up of three wings and it is one of the largest on the Mile End campus.
The front of this building faces the Mile End Road and crosses over the Bancroft Road. The part of the
building to the West forms one side of the Godward Square and has its own boiler plant. The part of the
building to the East of Bancroft Road has been extended to the rear (known as Phase 2). This area also
has a new boiler-house, located in a subterranean duct.
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Figure 17: Phase 2.

The two boiler houses appear to be connected, although no system schematics were found.

Figure 19: Phase 2 boiler plant.

The boiler plant serves a large number of Variable and Constant temperature circuits. The new part of
this building dates from 2017 and it is well insulated. The old parts of the building date back to the 1950’s
with the Western wing being granted planning permission in 1959. These areas are singled glazed with
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some secondary double glazing. Given the large window areas, upgrades to the glazing and curtain

walling would help to reduce heat demand.

The roof of the building is congested with air handling and chiller plant units. It was observed that a sub-
station of the United Kingdom Power Network (UKPN) was located on the roof of the Engineering Building.
The chiller plant on the roof is understood to be associated with laboratory equipment rather than comfort
cooling. It was also observed that the building previously had planning permission for a micro-wind
turbine, however this permission has now lapsed, while the wind turbine was not installed. In any event it
is unlikely that a micro-wind would be viable option in this location. Currently, no building- level heat
decarbonisation or renewable energy measures have been recommended for this building because of

lack of exterior plant space.

6.1.2.4 Queens’ Building

The Queens’ Building is a three-storey brick construction, which currently houses administrative functions
and some teaching rooms. The North end of the building (known as the Octagon) dates back to 1890 and
it is a Grade Il listed building. The main entrance of this building is via the Mile End Road side of the
building, the facade of which is clad in Portland Stone. The East and West wings are of later, probably

1930’s, construction in red and yellow brick (as seen in the side elevation — Figure 20).

The listed status of this building may restrict improvement to the building fabric, however it would appear
that the listing does not cover the wings and it may be possible to replace the existing single glazed

windows to reduce heat demand / loss in these areas.

Figure 21: Front elevation.
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The basement of this building contains gas fired boiler plant of approximately 2 MW capacity. This boiler
plantis labelled as serving multiple departments and adjacent buildings. It is unknown and it has not been
verified if this labelling is current or historic. The pump sets are mostly direct drive, but are constant speed

and controls are based on 3-port valves.

The schematics were not made available and therefore the exact number of circuits fed from this heating
plant is unknown. Variable speed, pressure controlled pumps are recommended to be fitted in order

to reduce pumping loads, and that, where possible, two port control should be implemented.

Figure 22: Main boiler plant.

There are plans to replace or supplement the heating plant to allow heat to connected / transferred to the
Geography and People’s Palace buildings, reforming the local heat network. It is recommended that
sufficient infrastructure (i.e., pipework and pump sets) be put in place to support any plan to a low

temperature primary loop which would support low carbon heat sources.

Currently, there is limited suitable locations to install ASHP of a suitable capacity to heat the Queens’
Building, however the large basement plant area would be suitable for water source heat pumps if a

campus-wide “ambient loop” is installed.

The building mostly has sloping roof pitches, with only a small area of flat roof on the West wing that may
be suitable for installation of heat pump plant (such as condensers). The structure of this roof is unknown,

and a structural survey would be required before exploring any installation of the roof of this building.

6.1.2.5 Albert Stern

Albert Stern building was constructed in 1913 and comprises the main four storey building and the
Cottages which are three separate, two storey buildings. As such the ratio of Wall to Floor area is high,
which taken together with the poorly insulated traditional building fabric are the probable cause of the

high fossil fuel demand.
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Both the main building and the cottages are Grade Il listed. The listing specifically includes the windows,
brickwork, stone dressings, and roof. It would therefore not be straightforward to make significant building
fabric upgrades. It would be possible to install double glazed timber casements, however the associated

costs would be a principal factor for the viability of such intervention.

Conversion of the existing domestic hot water calorifier tanks, from indirect to direct electric tanks would

provide a direct carbon reduction, however there would likely be an increase in the operating costs.

The boiler plant room associated with the Cottages appeared to be in process of being replaced at the
time of the survey. The replacement plant consists of condensing gas boilers. No evidence was noted
that any of the internal pipework or radiators have been replaced to support low flow temperatures that

would be beneficial for these boilers and would assist in moving to lower carbon heat sources.

Figure 23: Albert Stern Front elevation.
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Figure 24: Newly installed boilers.

The listed nature of these buildings, together with limited available space imply that the installation of any
on site renewable energy generation may not be practicable. The immediate options for this building are
limited to:

¢ Double glazing (suitable for histo