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1.0 EXECUTIVE SUMMARY 

The University has a target of a 34% reduction in its energy-related carbon 

emissions by 2020 against a 2005 baseline.  Until recently the scale of 

investment in energy reduction was modest with no central strategy. In 2010, 

University Council approved a Carbon Management Plan, which sets out how this 

target should be achieved.  

The components of the plan currently form a complex landscape that includes 

the Energy and Carbon Reduction Project (ECRP), Electricity Incentivisation 

Scheme, Green Impact Scheme, Living Laboratory project and individual 

department initiatives.    

We now plan to bring these together into a single new Environment and Energy 

Section within the Estate Management (EM) Division.  The Head of this section 

will be a member of the EM Senior Management Team and will also report to 

PVC (Institutional Affairs). The new section will be responsible for leading the 

development of a comprehensive long term energy strategy for the University.  

ECRP is currently the largest and potentially most important component. It was 

established in 2010 with a £2m p.a. budget to 2020 to assist and promote 

activity across the University Estate to achieve energy-savings. Whilst 

expenditure in the early years of pilot schemes will not consume the budget in 

full, spending will accelerate significantly as projects are rolled out across the 

estate. The PVC (Institutional Affairs) chairs the Project Board. 

Five energy-intensive, very different buildings were initially selected as pilot 

ECRP sites. With a wide range of energy profiles, they will trial a number of 

energy-saving interventions, to be assessed for their potential to be rolled out 

more widely across the university estate. Some key features are summarised 

below. 

 

1.1 ECRP Pilot sites 

1. The Department of Engineering (Trumpington Street) centralised its server 

rooms into a single evaporatively-cooled environment. This reduced 

electricity consumption in the Department by 10%. It is installing an energy 

roof, and is exploring the use of a low voltage network and more efficient 

water chilling. 

2. The University Library is applying a more flexible approach to temperature 

and humidity control in areas which house sensitive archived material and 

is examining the thermal performance of the building. 

3. The Gurdon Institute ran a successful behavioural change programme 

based on competition between labs, achieving a 19% reduction in energy 

use over 6 months. It is also looking at a reduced specification for 

atmospheric control. 
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4. The Department of Chemistry is rationalising the location of servers and 

exploring improvements to air extraction through fume cupboards. 

5. The Department of Plant Sciences is exploring whether LED lighting can 

replace fluorescent lights in its energy-intensive plant growth laboratories. 

 

1.2  Savings achieved in the pilot sites by December 2012 

 

Pilot site Percentage saving (April 2009 – 

December 2012) 

Department of Engineering 15.9% 

Gurdon Institute 7.5% 

University Library 2.6% 

Department of Chemistry 1.7% 

 

1.3 Key lessons learnt so far by ECRP 

 Behavioural change is very important in achieving energy-savings but has 

only been successfully addressed in The Gurdon Institute to date. 

 There is evidence in the pilot sites of energy inefficiency as a result of over 

specification of requirements and difficulties in optimising the operation of 

plant and equipment.  It is reasonable to assume that similar issues could 

be found across the University estate 

 Building managers are vital agents in optimising energy performance in 

their buildings but many do not have the necessary knowledge, time, 

resources or support to identify and implement energy-saving measures. 

This is a key area for improvement. 

 Access to energy-use data at a granular level is necessary to identify and 

quantify opportunities for energy-saving.   
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2.0 BACKGROUND TO THE ENERGY AND CARBON REDUCTION PROJECT 

(ECRP) 

2.1 Higher Education Funding Council for England (HEFCE) target for 

reducing carbon emissions of universities by 2020. 

The University has an urgent need to reduce its use of energy and the 

accompanying carbon emissions.  In addition to the financial and environmental 

costs of unnecessary energy use, all universities across the UK are required by 

HEFCE to have a carbon reduction target. The University of Cambridge’s target is 

a 34% reduction in energy-related carbon emissions by 2020 against a 2005 

baseline. 

2.2 Carbon Management Plan 

In response to the target for carbon emissions set by HEFCE, the University of 

Cambridge developed the Carbon Management Plan 2010-2020.  This identified 

five priority areas:- 

1. Gathering data to measure and benchmark carbon emissions 

2. Developing and implementing internal policies to reduce carbon emissions 

3. Initiating emission reduction schemes through strategic piloting activities 

4. Investigating the feasibility of implementing low carbon energy generation 

schemes 

5. Embedding carbon emission mitigation measures into activities across the 

University 

The Energy and Carbon Reduction Project (ECRP) was formally established in 

2011 to take forward some of the work that had been done by a previous group 

in establishing the University’s carbon management plan. Its remit is to 

encompass all the work packages identified in the 2010-2020 Carbon 

Management Plan, focusing (in its initial stage) on developing a framework 

scheme to allow the strategic piloting of carbon reduction activities in selected 

departments, for future roll-out across the University.  It was also agreed that 

the project would initially run for a period of three years, from September 2010 

(the date of the University Carbon Management Plan) to August 2013. 

An annual fund of £2m was made available to the project by the University.  The 

work of the project is overseen by the ECRP Board, chaired by the Pro-Vice 

Chancellor for Institutional Affairs, initially Professor Ian White and, since 

October 2012, Professor Jeremy Sanders.  The project work is carried out by 

members of the ECRP Team.   Terms of Reference for the ECRP Board and 

Membership of the ECRP Board and ECRP team are shown at Appendix C. 
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2.3 Pilot sites 

As previously reported, the approach adopted by the Board has been to select  

pilot sites from which to both gain a better understanding of what factors are 

driving energy consumption and in which to test the availability and 

effectiveness of particular interventions designed to reduce consumption. The 

intention is that lessons learned in these sites can then be applied in similar 

buildings/circumstances across the estate. 

Five energy-intensive buildings - located in five departments (Chemistry, 

Engineering, Gurdon Institute, University Library and Plant Sciences) were 

chosen to be the ECRP pilot sites.  These departments were chosen on the basis 

that they demonstrated different problems which needed to be understood and 

required different solutions and on the basis that the management teams in 

those buildings offered commitment to the project.  Four are examining energy 

use in the whole building and have the status of full pilot sites, experimenting 

with a number of measures to reduce consumption, whereas the Plant Sciences 

pilot is concentrating solely on the Plant Growth Facility.  In all the pilot sites, 

emphasis was placed on ensuring that investments in energy-saving measures 

should lead to financial paybacks with a ten year period. Engagement with the 

pilot sites has been on a phased basis with the last site to ‘come on stream’ 

being Chemistry. 

2.4 Annual Report 2011-12 

The Annual Report, February 2011 to February 2012 provided an update on the 

progress of the ECRP during its first year.  The report can be accessed here; 

http://www.admin.cam.ac.uk/carbon/governance/downloads/ECRPreport_2011-12.pdf   

http://www.admin.cam.ac.uk/carbon/governance/downloads/ECRPreport_2011-12.pdf
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3.0 KEY ACHIEVEMENTS DURING 2012 

3.1 PILOT SITES 

The ECRP Team supports and monitors the work being undertaken in the five 

pilot sites.  It provides financial support and technical expertise. 

3.1.1 Financial support  

In addition to securing the services of BSL as an energy management resource, 

ECRP funds have been used to fund energy-saving initiatives in the pilot sites. 

The most expensive five items of expenditure during 2012 are detailed below. 

Engineering (Inglis building) energy roof    £297,150 

Smart meter installation and tracking on energy dashboard £116,664 

Feasibility study into reducing air changes in Gurdon labs  £ 38,620 

Itinerant building energy manger     £ 29,484 

LED light panels for Plant Growth Facility trials   £21, 358 

Reconciliation of the ECRP fund as of December 2012 is shown at Appendix D. It 

should be noted that the accumulation of funds to date is entirely in line with the 

expected profile spend of the project. This anticipates low spend in the early 

years whilst trials are conducted and evaluated and then an accelerated rate of 

spend as successful solutions are deployed across the estate. 

Reports from pilot sites 

The report for each of the four main Pilot Departments includes a graph of 

electricity use shown as the 12 month moving average.  This means that each 

point on the graph represents average usage over the previous 12 months.  The 

moving average is used because it smoothes out seasonal and other short term 

variations to better illustrate longer term trends.  The impact of each energy-

saving measure, providing all other things remain equal and that the measure 

itself continues to be effective, is therefore shown as a downward slope for the 

12 months following implementation.  As more than one intervention is made in 

each 12 month period the slope downward should become ever steeper.  Once 

interventions stop being made the slope will then become shallower until it levels 

off 12 months after the final intervention.  This could also happen if savings are 

offset by growth elsewhere in the Department. 

Significant progress for each site in terms of  

1. Behaviour change,  

2. Heating Ventilation and Air Conditioning, and 

3. Lighting 



 

ECRP Annual Report 2012 – 13/2/13 Page 7 
 

are summarised in sections 3.1.2 to 3.1.5, together with other key areas of 

energy reduction or learning.  Full reports from each of the five pilot sites are 

shown at Appendix B.
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3.1.2   Engineering 

 

Engineering was the first pilot site in the project. The chart below therefore 

reflects what might be expected in any department after a sustained period 

of intervention. 

 

 
 

 Heating, Ventilation and Air Conditioning 

Control of Air Conditioners 

The capacity of the installed cooling plant in the Baker and Inglis 

buildings amounts to around 915kW split across 89 outdoor units and 

184 indoor units.  This plant is estimated to use around 200 MWh per 

annum, or 6% of the total for the site.  This assumes a 10 week cooling 

season, a 25% diversity factor and a poor level of time control. 

Whilst energy costs can be controlled when there is a level of BMS 

control, the majority of the units operate on a local user basis; 

consequently a significant part of the associated energy cost is 

associated completely with end user behaviour. 
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A project is now underway establish if the operation of Air Conditioning 

associated with comfort cooling could be reduced or removed by 

carrying out environmental modelling.  Two research students that will 

work between Architecture and Engineering, have now been identified 

and will create models for analysis.  Since many of these areas do not 

have any levels of ventilation, options for some ventilation will also be 

explored should fabric intervention methods not prove to be compliant 

with ECRP based initiatives. 

Air Handling Units (AHU’s) 

Two AHU’s that control the environmental conditions in large parts of 

the department are now connected to the University’s BMS system and 

are now operating in accordance with a known time period and have 

established set points.  This has reduced gas usage by approximately 20 

MWh per month.  The specification and operational arrangements to 

connect the two remaining AHU’s to the BMS system has been 

established and this work will be carried out shortly.  The energy 

dashboard is being used to monitor the improvements in energy 

performance.  In terms of energy management and on the basis that 

the dashboard can be used to monitor actual energy usage, it would be 

beneficial if an improved level of BMS access could be provided to 

departments.  

Chilled Water Plant 

This project is considering the rationalisation of equipment providing 

chilled water. External engineers are currently preparing the detailed 

design and tender documentation in accordance with an earlier 

feasibility study.  The design continues to be progressed on the basis of 

providing centralised process cooling only with predicted annual savings 

of 151 MWh of electricity and an estimated payback of 13 years.  It is 

anticipated that the implementation of centralised high temperature, 

high efficiency chiller plant in other University buildings may also have 

the potential for recurrent savings. 

Lighting 

There is a rolling programme of LED lighting and lighting control 

upgrades in areas that are being decorated.  These upgrades are 

estimated to contribute savings of around 5 tonnes CO2 per annum.  

Energy Roof 

This project is designed to evaluate the benefits of including Photo 

Voltaic Cells on buildings, in this case embedded in the roof, and other 

interventions such as improved insulation alongside planned 

maintenance works such that the economics of the fitting are improved. 
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The scheme is predicted to improve existing fabric insulation 

performance by 46% and generate an annual yield of around 61,188 

kWh.  The commissioning of the PV array is anticipated to commence on 

9th March 2013. 

Based on the anticipated success of this scheme, together with the need 

to carry out maintenance of a similar roof configuration, a further 

scheme is now being developed by Estate Management on the basis 

that it will provide similar insulation performance benefits. However the 

PV generation element of this scheme is anticipated to be used both in 

the generation of grid electricity which will yield Feed–in Tariffs (FiT) 

and for direct use in a DC network.  Whilst the details of the direct use 

element have yet to be fully developed, it will be linked with the work 

being carried out by the Computer Laboratory to utilise low voltage 24v 

DC power networks for services such as lighting.  Whilst the typical 

implementation of LED light fittings includes conversion to low voltage, 

the installation of a DC network has the benefit of reducing the losses 

from multiple conversion processes.  Work is currently being planned to 

produce a light fitting that would work in this way.  In addition there is 

also the option to add intelligence to the fitting that could include 

environmental monitoring and light usage patterns etc.  An initial model 

of the anticipated phase 2 scheme has been prepared using PV*SOL and 

this suggests generation potential of around 14kW.  Given the potential 

lighting loads for an initial trial, it is anticipated that 4kW would be 

made available for a DC network in adjacent circulation areas. 

This investment would deliver annual carbon savings of around 11 

tonnes.  Following the same assumptions and methodology as for phase 

1 the project would achieve payback after 12 years and go on to deliver 

a further £95k of financial benefits to the University.  It would also 

facilitate research into low voltage DC networks to provide light and 

power within a building.   
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3.1.3  University Library 

The University Library was the first site to be live with the Workplace Footprint 

Tracker which provides detailed live information about electricity usage in 

buildings. 

 

Heating, Ventilation and Air Conditioning 

Building Survey 

Estates Management (EM) are arranging for consultants to undertake an 

assessment of the Library’s Building Energy Management System (BMS), 

environmental plant facilities and insulation.  Energy savings of at least 20% are 

thought to be achievable though this will be subject to a review of the 

parameters within which the control systems operate. 

 

Air Conditioning 

 

The Library has to maintain environmental condition within strict parameters in 

order to prevent degradation of the manuscripts and rare books held in 

collections. Work is, however, being done to introduce greater flexibility into the 

parameters to take account of seasonal changes.  The Library has now moved to 

a flexible set point mechanism for environmental control based on seasonal 

changes  This involves gradually increasing the temperature to by 2oC during the 
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Spring and lowering it by 2oC during the autumn. This is expected to reduce the 

energy consumption of the building’s Air-Handling Units (AHUs) by reducing the 

amount of energy required to heat air in the winter or to cool it in the summer. 

A study carried out in the Library Tea Room and Kitchens identified that the 

compressor was working out of hours and at a much higher capacity during the 

winter months.  The chiller was switched off during the cooler months to allow 

the gas-fired heating to heat the space.  It will then be resynchronised with the 

Kitchens’ AHU for cooling during the summer months. This action anticipates a 

saving over £3,000 (33,330kWh or 18 tonnes of CO²) annually. 

Variable Speed Drives (VSD) Analysis 

A case study in the Aoi Pavilion where VSD have been installed to the AHU 

motors, demonstrated that a reduction of speeds by 10% would save over 

£3,600 annually (40,643kWh or 21.6 tonnes of CO²).  Installing VSD on the 

equipment in the Boiler House would require investment of £36,000, but would 

enable the reduction of motor speeds by 10% and reap up to £7,000 

(77,456kWh or 41.9 tonnes of CO²) in annual savings. It will take just over 5 

years to recoup the original investment costs. 

Heating 

Professor Douglas Crawford-Brown, Director of the Cambridge Centre for Climate 

Change Mitigation Research, is leading a team of students in undertaking a heat-

imaging survey of the building. The results will provide the University Library 

and Estates Management with a model for heating and heat-loss that will be 

used to identify areas where more effective insulation or ventilation is required. 

Lighting 

A rolling programme of replacing older, non-efficient lighting is underway, 

starting with the open book stacks. The building is also being surveyed for LED 

lighting to replace outdated fluorescent systems currently installed in the 

majority of office spaces. However, while LED is a significantly more efficient 

lighting system, the initial cost of purchase and installation is much higher, so 

the payback period will determine whether such an initiative is cost effective. 
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3.1.4  Gurdon Institute 

 

The Gurdon Institute is the first pilot site to implement a significant 

programme of user engagement to reduce energy consumption. 
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Behaviour change 

Using the footprint tracker, the Institute initiated a competition between 

laboratories to see which one could achieve the highest reductions in electricity 

consumption by changing behaviour.  The energy reduction competition with its 

£1000 prize and the natural competitiveness of the researchers proved to be 

successful. By the end of September 2012 (when the prize was awarded), the 

‘workzones’ (research laboratories and equipment rooms) had shown a decrease 

in electrical consumption by 19%. Although by the end of the year (Dec 2012) 

this reduction was nearer to 14% possibly due to a turnover of staff and new 

equipment. It is therefore important to continue to promote energy awareness 

and maintain behavioural change. 

The University’s Electrical Incentivisation Scheme (EIS) rewarded the Gurdon 

Institute with quite a substantial sum (~£20K) for reducing overall electrical 

consumption by 6.23% during the 2011/12 financial year.  The Gurdon held an 
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apple themed party to celebrate both the national Green Apple Award and the 

EIS reward, which helped to raise energy awareness. 

Heating, Ventilation and Air Conditioning 

A feasibility audit into the efficiencies of the Gurdon ventilation systems, 

including Biomedical facilities, to provide innovative ways to reduce energy costs 

whilst maintaining safe and comfortable strategies for research (and to conduct 

a temporary study on the effects of reducing the air changes within the 

Biomedical facility) have been conducted by external consultants and a full 

report is now available.  In summary, the report confirmed that the current 

HVAC setup is wasteful in terms of energy consumption; found evidence to 

suggest that reducing the ventilation air change rates will improve the 

environment especially in areas with ongoing complaints about draughts and 

temperature swings; and the Biomedical test trial showed no adverse effects and 

could potentially improve the environmental conditions to occupants.  Initially 

the Gurdon proposed a combined estimated reduction of £58,000 in annual 

running costs for both the Biomedical facility and the general ventilation. 

However the report predicts an annual saving of some £100,000 pa with a 

projected payback of just under 1.5 years (estimating capital costs to be about 

£140,000). 

Humidifiers 

There are three 75kW electric steam humidifiers on AHU6 for environmental 

control within our biomedical facility. Humidification accounts for approx. 

600,000kWh of electricity per year which is equivalent to £54,000 pa. It is 

anticipated that once The Cube’s proposal is implemented (reducing the number 

of ACH to 15 in the Biomedical facility) this will reduce by 25%.  The Institute 

also proposes to replace two of the electric humidifiers with a gas to steam 

humidifier of similar capacity to meet our reduced needs and to further decrease 

the running costs (as gas is currently cheaper than electricity) and reduce the 

carbon footprint. A business case has been put forward to the ECRP Board.   

Lighting 

The Institute undertook three lighting trials.  

Trial 1: Equipment room 323 – installation of wireless PIR/sensors linked to the 

light switch. This continues to save about 60% of electrical consumption 

compared to manual lighting controls. 

Trial 2: Lab 328 and Trial 3: Lab 335 - retro-fitting of occupancy sensors, T5 

tubes and daylight harvesting controls (either Lutron & Ex-Or systems) has not 

resulted in the expected reduction.  It is suspected that, as the Institute has 

been encouraging behavioural change since the competition launch in March 

2012, the labs had been diligent in switching lights off (or not turning them on at 
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all) prior to the trial. As a consequence the expected savings have not 

materialised. 

Based on the success of the Lutron Ranio wireless lighting control in the 

equipment room, it is proposed to install similar systems in a number of ‘support 

rooms’ and research offices. A wireless system is preferred due to the low 

impact of installation by means of replacing a light switch and fixing a wireless 

sensor. 97 such rooms have been identified with an estimated annual saving of 

100,000 kWh, with a 2 year payback and therefore requested £20,000 from the 

Project Board.   
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3.1.5  Chemistry 

Chemistry is the last of the building wide pilot sites to come on stream. The 

pilot is in the early stages of implementation activity. 

 

Heating, Ventilation and Air Conditioning 

Heating costs have been significantly reduced by reducing pump speeds.   

Air conditioning 

Improvements have been made to the controls for the Air conditioning systems 

for the BMS Lecture Theatre (which had been running 24 hours a day) and for 

the fourth floor. 

Efflux systems 

Zone presence sensors have been fitted to some fume cupboards, to reduce the 

exhaust fan speeds when people are no longer using the cupboards.  The pilot 

scheme for this resulted in an 8% reduction in energy use for those cupboards. 

A feasibility study has also been started to assess the potential to install a 

weather-responsive efflux system for the Department (i.e. using a lower fan 
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speed on windy days).  The exhaust fans are also being services and recalibrated 

to improve their efficiency. 

Lighting 

A pilot study is underway to replace fluorescent lights with LED lights in a 

teaching laboratory. 

 

3.1.6 Aggregated Electricity use for the four building-wide pilot sites 
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3.1.7  Plant Growth Facility, Plant Sciences 

The key question for the Plant Growth Facility is whether LED lighting can 

provide appropriate conditions for plant growth and replace the current 

fluorescent lights that use a lot more energy and require cooling which consumes 

further energy.  As a result of the studies conducted to date, it has been proven 

that LEDs can, with appropriate adjustments and diffusion, be used to grow 

plants with sufficient consistency to allow use in scientific experimentation. This 

is a significant step forward. The trial is now concentrating on assessing a range 

of LED light units from different suppliers to see which best matches the 

performance of fluorescent lights in encouraging growth in ‘higher plants’. 

 

A further study is considering the use and cost effectiveness of LEDs in the 

shakers that are used to cultivate algae. 
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3.2 OTHER WORK OF THE ECRP TEAM 

3.2.1 Metering, monitoring and reporting 

One of the main observations made in the 2011-2012 annual report was the 

need to implement local sub-meters at a more granular level in order to 

understand properly where energy is being used within each of the pilot sites.  

This sub-metering has been installed by staff from Building Sustainability Limited 

(BSL) in each of the four main pilot sites. 

BSL also provided the Workplace Footprint Tracker system whereby users from 

the pilot sites can view real time changes in energy use from different meters 

within their department.  There is also a public link on the Energy Efficiency and 

Carbon Reduction website to the energy dashboard 

http://www.admin.cam.ac.uk/carbon/wft which shows daily energy consumption in 

each for the four main pilot sites.  

3.2.2 Academic Advisory Group 

The work of the ECRP is supported by an Academic Advisory Group which 

provides both an academic perspective on the aims and progress of the project 

and advise on the future direction of the project on the basis of their own 

expertise and contacts in their particular academic disciplines. The group met on 

17th December 2012 to review progress to date and to discuss other areas of 

activity. 

3.2.3 ECRP in the wider University and Cambridge context 

Electricity Incentivisation Scheme 

This is a scheme administered by the Energy Team in Estate Management 

whereby financial rewards and penalties are applied to individual departments, 

based on whether they have used more or less electricity than they have been 

allocated as a target.  This scheme was Highly Commended at the Green Gown 

Awards 2012 within the Carbon Reduction category.  A short film is being made 

about the scheme, to act as a case study for other higher education institutions 

to consider adopting a similar scheme and which can be used to show at ECRP in 

future. 

One Department that has responded to the Electricity Incentivisation Scheme 

(EIS) with great enthusiasm is the Computer Laboratory.  A variety of different 

measures have been implemented to reduce electricity use by 26% between 

2009 and 2012.  These initiatives have included the enabling of automatic 

energy saving features on Public Workstation Facility (PWF) PCs, virtualisation of 

servers and the installation of occupancy sensing lighting controls.  Making use 

of the income from the EIS, sub-meters were installed by Estate Management 

from which the Computer Lab collect and analyse data to investigate areas of 

apparent high usage and to determine the effectiveness of the measures they 

http://www.admin.cam.ac.uk/carbon/wft


 

ECRP Annual Report 2012 – 13/2/13 Page 20 
 

take.  Trials of LED lighting connected to Low Voltage DC power suppliers are 

currently underway in several corridors with a view to being able to utilise the 

DC output from PV Solar panels without the losses inherent in inverters that are 

required for more conventional AC power supplies. 

Green Impact Scheme 

Running for the first time at the University of Cambridge, this is a departmental 

environmental accreditation scheme whereby groups of staff form teams and 

sign up to an online workbook that acts as a framework for environmental 

improvements. The teams aim to achieve the bronze, silver or gold awards 

through fulfilling a variety of clear environmental criteria. 

Once their workbooks have been submitted, departments will be audited by 

student auditors who will ensure the submissions are accurate and provide extra 

support where necessary. The success of all the participating staff and students 

will be celebrated at an awards ceremony in June 2013. 

Living Laboratory Project 

The Living Laboratory provides a framework for student research and projects on 

the University Estate that aim to benefit the University’s operational 

sustainability. It will achieve this through developing projects that will connect 

students, academic staff and Estate Management staff. This collaboration will 

lead to innovative research and practical projects that will enhance the 

sustainability of the University. The project is sponsored by Santander. 

Student group involvement 

Student Environmental Groups are represented at the ECRP Team meetings and 

on the Switch Off Week working group (see below) in order to keep them 

informed of the work of the ECRP and gain their support in promoting and 

actively involving themselves in ECRP initiatives.  Several students are also 

involved in projects under the Living Laboratory Project. 

Cambridge District Heating Scheme 

The University is in discussion with local partners such as the Cambridge City 

Council and Anglia Ruskin University about the feasibility of installing a District 

Heating Scheme in Cambridge. 

Cambridge Retrofit 

The Cambridge Retrofit Project is part of the national Climate Change Risk 

Mitigation Project. It works with building occupants, local authorities, businesses, 

financiers, building owners and managers, developers, national policy officials, 

educators, innovators, technology suppliers and service companies to bring 

about the complete retrofitting of the existing building stock in the city of 
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Cambridge.  The University of Cambridge is an active participant in the 

Cambridge Retrofit project. 

4.0 KEY ISSUES AND SOLUTIONS EMERGING FROM THE PROJECT 

As indicated above, one of the main purposes of the project is to identify, from a 

contained group of pilot sites, the factors which are driving energy consumption 

across the estate and measures which can be successfully implemented to 

reduce that consumption. At this stage of the project, it is too early to be able to 

produce a definitive list of issues and solutions. Nonetheless, there are some 

clear lessons emerging from the project and these are set out below grouped as 

behavioural, structural and technical issues. 

Behavioural issues 

The behavioural change activity at the Gurdon demonstrated that it is possible to 

reduce substantially (by up to 50%) energy consumed in a laboratory. However, 

some laboratories in the Gurdon made no or only small savings. All laboratories 

had access to the same data and the same incentives were available. Anecdotal 

evidence suggests that the high rate of reduction in some laboratories was due 

to the presence of ‘evangelistic’ individuals who were committed to the cause of 

energy reduction and were willing to influence their colleagues to behave in a 

particular way. Identifying and empowering agents with the motivation to 

change their and others behaviour could therefore be a powerful tool for future 

implementation of energy reduction schemes. 

Equally it must be important to identify reasons that some individuals, leaders 

and teams did not engage with the reduction project in the Gurdon as lack of 

engagement, particularly from influential individuals, restricts the ability to save. 

Engineering attributed some of their reduction to behaviour change as a 

consequence of sending people round with questionnaires which were intended 

to identify and quantify energy use across that department. We might infer from 

this that even relatively low level engagement with users can have some impact 

though increased awareness. 

It is recognised that to date the project as a whole has not engaged in significant 

sophisticated behavioural change activities and this is an area which requires 

further attention.  At a tactical level, the ECRP is arranging a Switch Off Week, to 

take place between 18th and 24th February 2013.  The aim of the week is to run 

a series of activities to raise the awareness among students and staff of the 

impacts of energy use by the University, and to encourage them to take action 

in their departments and institutions to reduce energy use.  It is envisaged that 

this will become an annual fixture for the University, so this year's event will be 

the pilot for subsequent years. 

A further issue is the extent to which incentive schemes are able to influence the 

behaviour of leaders (e.g. departmental heads) in the University. The Electricity 
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Incentivisation Scheme has encouraged a small number of departments to invest 

in interventions with short payback periods. The greater number of Departments 

however has failed to identify the opportunity to invest in energy-saving 

measures. 

Structural issues 

It was an ambition at the outset of the project that the conclusions of the pilot 

sites would lead to a programme of activity which would be undertaken in steady 

state by Estate Management (EM) division and implemented across the 

University estate. It has become clear to the Director of EM as a consequence of 

the project that the structure in EM should to be adapted such that individuals 

working in this area form part of a coherent team focussed on energy reduction.  

A single new Environmental and Energy Section is to be created within EM early 

in 2013; the Head of this section will be a member of EM's Senior Management 

Team, to ensure appropriate representation at senior level within EM and the 

wider University. Work on this is well advanced. It builds on the substantial 

resource and expertise previously devoted to this area and ensures that EM is 

structured to respond to the challenge and increased profile of energy reduction. 

The ECRP will become a key component of this new section, an arrangement 

that should facilitate the transfer of ECRP results and expertise into the broader 

University. 

At the same time, it has also emerged that building managers, who have huge 

influence in the optimisation of buildings for energy performance, do not have 

access to the right amount of support, to the necessary training or even to the 

required time available to identify and implement saving measures. Some 

building managers are able to articulate areas where they know inefficiency 

exists, but do not have support, time or resource to go and fix those areas. 

Others are not clear exactly what they should be looking for or what solutions 

are available or have only partial awareness of possible solutions. All building 

managers engaged in the pilots have shown great enthusiasm and desire to 

change and optimise their building. Data produced by the workplace tracker has 

been critical in hunting down inefficiencies or in prioritising areas for 

investigation. 

An immediate solution for the project has been to appoint an itinerant building 

manager with experience in using the workplace tracker and in implementing 

energy-saving measures. This has concentrated and accelerated progress, but it 

is clear that more careful consideration needs to be given to this issue. 

Technical issues 

Technical solutions are documented individually in earlier sections and listed in 

appendix A. There is no need to re-iterate all of that here, but some general 

themes emerge: 
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• Access to data which shows use patterns is critical to the identification and 

quantification of saving opportunities. This is delivered in the project through the 

workplace tracker, but consideration needs to be given as to the extent to which 

the tracker or an equivalent is rolled out across the University; 

• IT is a large consumer of energy and there is scope for substantial 

reductions through rationalisation of facilities, concentration of equipment in 

better designed areas, virtualisation and retirement of old equipment; 

• In any building there is likely to be a series of optimisations which can be 

made to plant and equipment by identifying items running at unexpected times, 

by identifying equipment which provides a constant solution to a variable 

problem, and by tracking down and fixing leaky systems, be it heating, cooled 

water or air; 

• There is growing evidence that building areas with requirements for 

controlled environments are operating within limits which are too precisely 

applied or are exceeded to an extent which is unnecessary to comply with 

legislation and/or other standards; 

• LED lights are a viable option for replacing lighting in a variety of 

scenarios including  plant growth facilities, algae shakers and external lighting 

and tests are being undertaken for internal lighting; 

• There is substantial scope for fitting movement sensors to lighting and 

this can be done cost effectively in areas of communal usage, but the case for 

fitting sensors in areas occupied by individuals or teams is not clear. 

The challenge for the project and for the University is to identify how and when 

these measures could be rolled out across the estate. 

5.0 WHAT NEEDS TO BE DONE NEXT 

In the coming year the ECRP will aim to; 

1) Quantify and understand the proven effectiveness of the measures taken 

in the pilot sites, 

2) Roll out learning and successful interventions from the pilot sites across 

the wider University Estate using funding from the ECRP budget, 

3) Understand better how to harness behaviour change, including running a 

bigger, more effective Switch Off Week in 2014 

4) Continue experiments within the existing pilot sites and to identify other 

pilot sites to start working with, 

5) Explore with consultants and contractors appropriate Incentivisation for 

them to engage in energy-saving work with the University, 

6) Establish the new Energy and Environment section within EM and recruit 

staff to fill new posts within that section, supported by funding from the 

ECRP budget in the first instance. 
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7) Develop relationship between the ECRP and the Environmental Strategy 

Committee. 
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APPENDIX A –Tabular representation of the main energy-saving interventions made at the four main pilot sites. 

 

ENGINEERING 

Table 1: Key Energy-Saving measures taken in Department of Engineering 

Project CO2 
Abated 

per 

annum  

Cost  Annual 
Saving  

Investment 
to reduce 

annual 

emissions 
by one 

tonne 

Payback  Scaleability 

Installation of Evaporative Cooling to 
Baker Building Server Room 

256 tonnes £181k £40k £700 5 years 
Larger Server 

Rooms 

User Engagement (UROp Surveys) & IT 
Network Power Management 

50 tonnes £0 £9k £0 0 Whole Estate 

LED Lighting (External Floods) 11 tonnes £17k £2k £1,500 9 years Whole Estate 

Energy Roof (70.4 kWp array on roof of 

Inglis Building) 
30 tonnes £297k 

 

£19k 
(including 

FiT) 

£9,900 15 years 

Whole Estate 
(but note 

limited 
efficiency) 
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Table 2: Key Energy-Saving Measures for consideration in Department of Engineering 

 

Project CO2 
Abated 

per 
annum  

Cost  Annual 
Saving  

Investment 
to reduce 

annual 
emissions 

by one 
tonne 

Payback  Scaleability 

Cooling for process loads 81 tonnes £180k £14k £2.2k 13 years Departments 

with demand 

for cooling 

process loads 

Cooling for Office Areas 30 tonnes TBD TBD TBD TBD Whole Estate 

Rolling Programme of Lighting Upgrades 5 tonnes £5k £1k £1k 5 years All Buildings  
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UNIVERSITY LIBRARY 

Table 1: Key Energy-Saving measures taken in the University Library 

 

 Project  CO2 
Abated 

per annum  

Cost  Annual 
Saving 

Investment 
to reduce 

annual 
emissions by 

one tonne 

Payback Scaleability 

Reduced 
ventilation to Aoi 

Pavilion (not an 
archive store) 

22 tonnes £0 £3.7k £0 0 Whole 
Estate 

Lagging of 
Pipework in Boiler 
House 

10 tonnes £6k £1.9k £593 3 years Whole 
Estate 
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Table 2: Key Energy-Saving Measures for consideration in the University Library 

 

Project CO2 
Abated 
per annum  

Cost  Annual 
Saving  

Investment 
to reduce 
annual 

emissions by 
one tonne 

Payback Scaleability 

Seasonal Variation 

of Set Points for 
temperature and 

humidity 

TBD £0 TBD TBD TBD Museums & 

Libraries 

Further review of 

Environmental 
Conditions and 
Controls Strategy 

600 tonnes TBD £40k TBD TBD Museums & 

Libraries 
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GURDON INSTITUTE 

Table 1: Key Energy-Saving measures taken in Gurdon Institute 

 

Project CO2 
Abated 

per annum 
(tonnes) 

Cost Annual 
Saving 

Investment 
to reduce 

annual 
emissions by 

one tonne 

Payback  Scaleability 

Behaviour Change 
Campaign 

39 tonnes £0 £6.6k £0 0 years Whole 

Estate 

Improved control 
of Standby 
Compressor 

18 tonnes £0 £3.1k £0 0 years Depts using 

compressed 

air 

Change to 

Operating Times 
of Air Handling 

Unit 

21 tonnes £0 £3.6k £0 0 years All buildings 

with 

Mechanical 

Ventilation 
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Table 2: Key Energy-Saving Measures for consideration in Gurdon Institute 

 

Project CO2 
Abated 

per annum 
(tonnes) 

Cost Annual 
Saving 

Investment 
to reduce 

annual 
emissions by 
one tonne 

Payback Scaleability 

Conversion of 
Humidifier from 

Electric to Gas 

106 tonnes £64k £18.2k £603 3.5 years Facilities 

with 

humidifiers 

– Biomedical 

& Museums 

Reduce Ventilation 

in Biomedical 

Areas 

305 tonnes £59.8k £52.3k £196 1 year Other 

Biomedical 

Facilities 

Reduce Ventilation 
in Lab Areas 

431 tonnes £82.8k £37.0k £200 1 year  Labs 

Occupancy Control 

of Lighting in 
‘Unloved’ Areas 

54 tonnes  £35k £9.3k £647 4 years Whole 

Estate 

LED Lighting 
Phase 1 

7 tonnes £5.3k 

(supply 

only) 

£1.2k £771 4.5 years Whole 

Estate 



 

ECRP Annual Report 2012 – 13/2/13 Page 31 
 

 

CHEMISTRY 

Table 1: Key Energy-Saving measures taken in Department of Chemistry 

Project CO2 
Abated 
per annum 

(tonnes) 

Cost  Annual 
Saving 

Investment 
to reduce 
annual 

emissions by 
one tonne 

Payback  Scaleability 

Reduce Hot Water 

Circulation 
Pumps(Panel 1) 

36 tonnes £0 £6,097 N/A N/A Whole 

Estate 

Reduce Hot Water 
Circulation 

Pumps(Panel 2) 

5 tonnes £0 £835 N/A N/A Whole 
Estate 

Change to Operating 

Times of Lecture 
Theatre Air Handling 
Unit 

10 tonnes  £0 £1,694 N/A N/A Whole 

Estate 

Installation of Controls 
to Fume Cupboard 

Ventilation Phase 1* 

132 tonnes £340k £24k £2,581  14 years Labs with 
Fume 

Cupboards 

*(Carried out prior to ECRP with funding from Salix, figures based on savings in gas usage only) 
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Table 2: Key Energy-Saving measures for consideration in Department of Chemistry 

 

 

Project CO2 
Abated 

per annum  

Cost  Annual 
Saving 

Investment 
to reduce 

annual 
emissions by 

one tonne 

Payback Scaleability 

Summer Shutdown of 
Heating 

284 tonnes TBD £119k TBD TBD Limited  

Changes to Extract 
Ventilation System 

52 tonnes £22k £39k £419 2 years Labs with 
fume 

cupboards 

Teaching Lab 

Overnight Shutdown 
of Ventilation 

56 tonnes £42k £10k £750 4 years Teaching 

Labs 

Variable Stack 
Exhaust Velocity 

315 tonnes £250k £54k £794 2 years Labs with 
fume 

cupboards 

LED Lighting Trial 8 tonnes £3.5k**  £1.4k £435 2.5 years Whole Estate 

Turn off excess IT 

nodes 

56 tonnes  £2k £9.6k £36 0.2 years Departments 

with IT 
infrastructure 

**Cost of supply only, labour to carry out installation provided from within Departmental resources 
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APPENDIX B 

Detailed reports from the five pilot sites 

DEPARTMENT OF ENGINEERING 

Current Energy Use 

There continues to be a steady reduction in electricity usage in the Baker and 

Inglis buildings and whilst some of these savings have been achieved from ECRP 

based schemes associated with building plant, end user awareness and the 

resulting measures being taken are also considered to be significant. 

The updated monthly average consumption continues to indicate that it will be 

possible to achieve a DEC ‘C’ rating within the next 8 months.  Initiatives that 

have contributed towards achieving these savings, together with research 

schemes that have increased load include: 

1. Update and purchase of computing equipment that provides an improved 

level of operational efficiency. 

2. Wake on LAN setup of computer servers in data centres. 

3. Addition of compute servers from the Department of Chemistry, four in 

total, amounting to a potential increase in load of up to 30kW. 

4. Connection of two air handling units (AHU) to Building Management 

System (BMS) so enabling periods of operation to be understood and 

reviewed. 

5. General end user awareness of energy consumption within buildings by 

establishing a regular agenda item in many departmental committees. 

6. The work of the Department’s Environmental Committee. 

7. Introduction of the Energy Dashboard as listed in section 2.7 below. 

8. The introduction and/or visibility of teaching and research activities that 

have a clear energy element or goal. 

9. General visibility of environmental conditions and in particular those 

associated with the Data Centres. 

  

In total these initiatives have resulted in electricity consumption during 2012 

being around 9% less than in 2011.  This has resulted in savings of around £24k  

and a carbon reduction of around 146t C02.  In addition based on the current 

planned work, as per the individual scheme details below, it is anticipated that 

further significant savings will be achieved from currently approved schemes and 

that these will amount to around 144MWh . 

ECRP Project Update 

Control of Air Conditioners 
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The capacity of the installed cooling plant in the Baker and Inglis buildings 

amounts to around 915kW and is split across 89 outdoor units and 184 indoor 

units.  The principle methods of control of each are as follows: 

1. Local user control only that includes temperature set points and periods of 
operation, 

2. All aspects of control and configuration are establish by the University’s 

Building Management System (BMS), 
3. A baseline level of control that includes set points and periods of operation 

is defined by the BMS but local control to enable end users to adjust the 
temperature set point by +/- 2oC.  

 
Whilst energy costs can be controlled when there is a level of BMS control, the 

majority of the units operate on a local user basis; consequently a significant 

part of the associated energy cost is associated completely with end user 

behaviour. 

The principle aim of this project is now to establish if the operation of those 

associated with comfort cooling could be reduced or removed by carrying out 

environmental modelling.  Two research students that will work between 

Architecture and Engineering, have now been identified and will create models 

for analysis .  Since many of these areas do not have any levels of ventilation, 

options for some ventilation will also be explored should fabric intervention 

methods not prove to be compliant with ECRP based initiatives.  

Air Handling Units (AHU’s) 

Two AHU’s that control the environmental conditions in large parts of the 

department are now connected to the University’s BMS system and are now 

operating in accordance with a known time period and have established set 

points.  This information has been communicated to the end users and there is 

general acceptance as to how the systems now operate.  The specification and 

operational arrangements to connect the two remaining AHU’s to the BMS 

system has been established and his work will be carried out shortly.  The 

energy dashboard is being used to monitor the improvements in energy 

performance.  

In terms of energy management and on the basis that the dashboard can be 

used to monitor actual energy usage, it would be beneficial if an improved level 

of BMS access could be provided to departments.  It is anticipated that visibility 

of set points and periods of operation could result in further savings.  This 

improved level of access is not anticipated to be at a control strategy level and 

would be available to building management personnel only.  It is felt that this 

approach could lead to some further savings from key plant assets on the basis 

that departments have a good understanding as to how their buildings are being 

used. 

Chilled Water Plant 
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The engineers are currently preparing the detailed design and tender 

documentation in accordance with the feasibility study.  The design continues to 

be progressed on the basis of providing centralised process cooling only with an 

estimated payback of 13 years based on current electricity costs. This will be 

subject of a bid for funding from the ECRP Board.  

It is anticipated that the implementation of centralised high temperature, high 

efficiency chiller plant in other University buildings may also have the potential 

for recurrent savings. 

Zoning of Heating 

On the basis that scheduled maintenance work to replace an existing gas boiler 

that is beyond its serviceable life cycle will be completed shortly, it is anticipated 

that the survey of the existing heating system will be carried during the next 6 

months.  It is anticipated that this will include the following aspects: 

1. An improved understanding of the current LTHW configuration and 
controls. 

2. Options to improve the performance of the current system 
3. Financial models to illustrate saving for each of the options considered 
4. Establish the benefits of introducing alternative heating sources when the 

third boiler requires replacement and this study is anticipated to include 
micro CHP on a modular basis that can modulate output. 

 
A consultant appointment specification has been prepared and signed off by 

Estate Management.  Quotations from consultants will be requested shortly and 

consultant appointments made in accordance with Estate Management’s 

established procedures. 

Energy Roof 

The scheme that is currently being implemented and is predicted to improve 

existing fabric insulation performance by 46% and generate an annual yield of 

around 61,188 kWh , is now well advanced.  Weekly liaison meetings continue to 

take place with the contractor and these have enabled the work to progress 

successfully in an occupied building.  Whilst currently the contractor is 

anticipating completion to be eight days behind the original schedule, the latest 

progress report indicated that the commissioning of the PV array will commence 

on 9th March 2013. 

Based on the anticipated success of this scheme, together with the need to carry 

out maintenance of a similar roof configuration, a further scheme is now being 

developed by Estate Management on the basis that it will provide similar 

insulation performance benefits. However the PV generation element of this 

scheme is anticipated to have both FIT and direct use elements.  Whilst the 

details of the direct use element have yet to be fully developed, it will be linked 

with the work being carried out by the Computer Laboratory to utilise low 

voltage 24v DC power networks for services such as lighting.  Whilst the typical 
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implementation of LED light fittings includes conversion to low voltage, the 

installation of a DC network has the benefit of reducing the losses from multiple 

conversion processes.  Work is currently being planned to produce a light fitting 

that would work in this way.  In addition there is also the option to add 

intelligence to the fitting that could include environmental monitoring and light 

usage patterns etc.  An initial model of the anticipated phase 2 scheme has been 

prepared using PV*SOL and this suggests generation potential of around 14kW.  

Given the potential lighting loads for an initial trial, it is anticipated that 4kW 

would be made available for a DC network in adjacent circulation areas. 

It is anticipated that the phase 2 scheme will be funded from maintenance and 

ECRP budgets.  If an early decision could be made by the ECRP the contractor 

could be retained on site to deliver phase 2.  This would deliver economies on 

the contract on what would otherwise be a small job, in terms of PV output, with 

prohibitive preliminaries and overheads such as scaffolding.  The cost of the PV 

panels, inverters, batteries and associated electrical infrastructure would amount 

to £50k.  This investment would deliver annual carbon savings of around 11 

tonnes.  Following the same assumptions and methodology as for phase 1 the 

project would achieve payback after 12 years, as shown in Annex C and go on to 

deliver a further £95k of financial benefits to the University.  It would also 

facilitate research into low voltage DC networks to provide light and power 

within a building.  This will be the subject of a bid for funding from the ECRP 

Board. 

Update of Inglis A North and West Facades 

This project has now been completed and it demonstrated that a cash payback 

period that would not be consistent with ECRP funding criteria. 

Energy Dashboard 

The energy dashboard is now being used to display real time energy usage in 

the Baker and Inglis buildings and to compare this with a 5% target reduction.  

Together with the work that has been carried out to date by the UROP students, 

the dashboard is being used to understand and reduce the current base load of 

300kW.  A target reduction of 40kW has been set and options to reduce this 

have been identified.   

Data Collection 

Following the work carried out by the UROP students an improved understanding 

of the baseline was established.  This work together with the energy dashboard 

is now being used to reduce the baseline consumption. 

Minor Energy Conservation Schemes 
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In addition to the principle projects listed in section 2 above, the following minor 

works schemes have been implemented and have or could deliver savings in 

terms of operational running costs: 

1. Soffit insulation to parts of the Baker and Inglis Buildings, 
2. LED lighting and lighting control upgrades in areas that are being 

decorated. 

3. Estate based undergraduate and research projects that could now be 
considered as Livings Labs based projects. 

 
Dissemination of Information 

In addition to the work that has been carried out in the Department of 

Engineering, the following steps have been taken to share knowledge: 

1. Presentation of schemes at conferences and workshops both within the 

university, HE sector and local authorities. 
2. Involvement with Department of Chemistry’s energy conservation 

initiatives and in particular those associated with their data centres. 

3. Introduction of initiatives in the design of the planned extension to the 
Baker building that include the setting of overall energy targets  

4. Student interest groups 
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UNIVERSITY LIBRARY 

Energy Dashboard 

Initial discrepancies between the newly installed meters and those of the 

supplier’s tariff metering have been resolved. It is now possible to obtain 

accurate energy usage figures from across the building, allowing comparative 

usage data by area to be analysed and to enable the ULECRP project team to 

identify potential areas for energy savings initiatives. Live readings of electricity 

consumption are now available on the University’s ECRP website through 

Workplace Tracker, and more detailed analysis through the Workplace Footprint 

Tracker Website. 

Figures in the Energy and Carbon Reduction Project Board Annual Report 

2011/12 show that the main University Library is the 4th largest energy 

consumer of the top 30 sites being monitored. However, comparative energy 

usage data per square metre suggests that the building is one of the most 

efficient, ranking 27th overall.  

Live metering data indicates that the University Library averages around 10,000-

11,000kWh per day, which is the lowest out of the original five ECRP pilot sites. 

Weekly patterns display a distinct drop off over the weekend with its lowest 

point, around 7,500kWh (4.1 tonnes of CO²) registering on Sundays. This 

energy figure reflects general plant energy usage when the Library is closed. The 

additional 4,000kWh during the week, therefore is a reflection of the additional 

energy consumption when the building is in use, when both domestic and plant 

consumption are considered ‘active’. 

Public Awareness - Switch Off Week Initiative 

The UL is participating in the University’s ‘Switch-Off Week’ from 18-24 February 

2013. The aim is to raise awareness amongst staff and students in energy 

saving practices to reduce both individuals’ and the main Library’s energy 

footprint. Posters, banners and bookmarks that incorporate tips to reduce 

energy usage will be used to promote the event to Library users. A short film 

from the ECRP website Beyond the Brink will be shown on a loop on a screen in 

the North Reading Room. Staff will be encouraged to participate in energy saving 

measures by reducing the number of printing units in the building,  by 

investigating ways to automatically switch off monitors after a defined period of 

inactive time, and by removing inefficient stand-alone heaters from offices and 

meeting rooms in favour of more energy efficient models where required. 

Engagement with library staff and users is an integral part of the Library’s 

commitment to reducing its carbon footprint. However, whilst encouraging and 

ensuring responsible behaviour in relation to energy usage is important, figures 

suggest that the saving might have little impact on overall energy usage across 
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the building. According to available date, domestic usage (library staff and 

users) only accounts for a very small percentage of the Library’s entire energy 

footprint. The majority of the building’s energy consumption derives from the 

major environmental plant, controlling conditions of temperature and humidity 

within the bookstacks and reading rooms. 

Plant and Building  

Air Conditioning & Chillers 

In November 2012 the ULECRP project team identified potential savings in the 

Library’s air conditioning provision.  

A study was carried out by an engineering student during July and August 2012 

under the IARU Sustainability Summer Fellowship. His report ‘Mapping and 

evaluating the environmental conditions and energy usages in the Cambridge 

University Library’ and its objective of ‘improv[ing] the energy economy of the 

University Library (main building) without compromising the integrity of the 

archival materials’ explored the possibility of adopting the new guidelines under 

PD5454:2012, implications of which were further considered by the Library’s 

Head of Special Collections, Head of Manuscripts and Head of Conservation. The 

recommendation to adopt the PD5454:2012 standard was supported by the 

ECRP Project Group as well as colleagues from Special Collections. The Library 

has now moved to a flexible set point mechanism for environmental control 

based on seasonal changes: 

1. Gradually increase the set temperature by 2oC across a 10-week period 

(Spring)   
2. Stabilize over the next 10–12 weeks (Summer)  
3. Gradually decrease the set temperature by 2oC across a 10-week period 

(Autumn)  
4. Stabilize over the next 10–12 weeks (Winter)  

The controlled raising of temperatures is expected to reduce the energy 

consumption of the building’s Air-Handling Unit (AHU)/Humidifiers, with data 

being monitored by the Library’s technical staff. 

Whilst the PD5454:2012 guidelines impose strict rules on air-handling for fragile 

and archival-type material, other air conditioned facilities in the building have 

also been examined.                 

A case study carried out by consultants, Building Sustainability, in the Library 

Tea Room and Kitchens identified that “the compressor was working out of hours 

and at a much higher capacity during the winter months”.  It was agreed that 

the chiller would be switched off during the cooler months to allow the gas-fired 

heating to heat the space.  It would then be resynchronised with the Kitchens’ 

AHU for cooling during the hot summer months. This action has been carried out 

and anticipates a saving over £3,000 (33,330kWh or 18 tonnes of CO²) 

annually. 
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Building Survey 

Discussions between the Library and Estates Management (EM) to undertake a 

full energy efficiency survey of the building are advancing. EM are currently 

negotiating with consultants and maintenance contractors to undertake an 

assessment, particularly of the Library’s Building Energy Management System 

(BMS), environmental plant facilities and insulation. By identifying equipment 

that is inefficient or of considerable age, it might be possible to consider costings 

and payback towards more efficient, lower consumption options. 

As mentioned above, plant equipment which sustains a minimum use of 

7,500kWh daily, regardless of whether the building is in use or not, remains the 

primary focus for the majority of potential energy efficiency savings at the 

University Library. 

Other institutes around the University have already identified significant savings 

by switching to more efficient plant equipment. A business case prepared for the 

Gurdon Institute detected inefficiencies with their humidifiers. By reducing their 

total capacity and converting the units from electricity to gas, they are projected 

to save over £33,000 (220 tonnes of CO²) annually, all with a payback period of 

1.5 years. It is believed that similar exploration of the University Library’s plant 

equipment could potentially be equally effective, especially as many units date 

back to the 1970s. 

Lighting 

A rolling programme of replacing older, non-efficient lighting systems is 

currently underway, starting with the open bookstacks. The building is also being 

surveyed for replacement LED lighting for a case study that is being submitted 

at the end of February. LED lighting is intended to replace outdated fluorescent 

systems currently installed in the majority of office spaces. However, while LED 

is a significantly more efficient lighting system, their initial cost of purchase and 

installation is much higher, so the payback period will determine whether such 

an initiative is cost effective. 

Variable Speed Drives (VSD) Analysis 

A recent case study in the Aoi Pavilion where VSD have been installed to the 

AHU motors, demonstrated that a reduction of speeds by 10% would save over 

£3,600 annually (40,643kWh or 21.6 tonnes of CO²).  

Installing VSD to the equipment in the Boiler House would require investment of 

£36,000, but would enable the reduction of motor speeds by 10% and reap up 

to £7,000 (77,456kWh or 41.9 tonnes of CO²) in annual savings. It will take just 

over 5 years to recoup the original investment costs. 

Heating 
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Professor Douglas Crawford-Brown, Director of the Cambridge Centre for Climate 

Change Mitigation Research, is leading a team of students in undertaking a heat-

imaging survey of the building. The results will provide the University Library 

and Estates Management with a model for heating and heat-loss that will be 

used to identify areas where more effective insulation or ventilation is required. 
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THE GURDON INSTITUTE 

Introduction 

The Institute continues to promote awareness to reduce unnecessary waste of 

electricity. The energy reduction competition with its £1000 prize and the natural 

competitiveness of the researchers proved to be successful. By the end of 

September (when the prize was awarded), the ‘workzones’ (research 

laboratories and equipment rooms) had shown a decrease in electrical 

consumption by 19%. Although by the end of the year (Dec 2012) this reduction 

was nearer to 14% possibly due to a turnover of staff and new equipment. It is 

therefore important to continue to promote energy awareness and maintain 

behavioural change. 

The University’s Electrical Incentivisation Scheme (EIS) rewarded the Gurdon 

Institute with quite a substantial sum (~£20K) for reducing overall electrical 

consumption by 6.23% during the 2011/12 financial year.  The Gurdon held an 

apple themed party to celebrate both the Apple Award and the EIS reward 

award, which helped to raise energy awareness. 

Ventilation Strategies 

A feasibility audit into the efficiencies of the Gurdon ventilation systems, 

including Biomedical facilities, to provide innovative ways to reduce energy costs 

whilst maintaining safe and comfortable strategies for research (and to conduct 

a temporary study on the effects of reducing the air changes within the 

Biomedical facility) have been conducted by external consultants and a full 

report is now available.  In summary, the report confirmed that the current 

HVAC setup is wasteful in terms of energy consumption; found evidence to 

suggest that reducing the ventilation air change rates will improve the 

environment especially in areas with ongoing complaints about draughts and 

temperature swings; and the Biomedical test trial showed no adverse effects and 

could potentially improve the environmental conditions to occupants.  Initially 

the Gurdon proposed a combined estimated reduction of £58,000 in annual 

running costs for both the Biomedical facility and the general ventilation. 

However the report predicts an annual saving of some £100,000 pa with a 

projected payback of just under 1.5 years (estimating capital costs to be about 

£140,000). 

Lighting 

The Institute undertook three lighting trials.  

Trial 1: Equipment room 323 – installation of wireless PIR/sensors linked to the 

light switch. This continues to save about 60% of electrical consumption 

compared to manual lighting controls. 
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Trial 2: Lab 328 and Trial 3: Lab 335 - retro-fitting of occupancy sensors, T5 

tubes and daylight harvesting controls (either Lutron & Ex-Or systems) has not 

resulted in the expected reduction.  It is suspected that, as the Institute has 

been encouraging behavioural change since the competition launch in March 

2012, the labs had been diligent in switching lights off (or not turning them on at 

all) prior to the trial. As a consequence the expected savings have not 

materialised. 

Based on the success of the Lutron Ranio wireless lighting control in the 

equipment room, it is proposed to install similar systems in a number of ‘support 

rooms’ and research offices. A wireless system is preferred due to the low 

impact of installation by means of replacing a light switch and fixing a wireless 

sensor. This way if individuals in their own office find the PIR sensors “annoying” 

then the status quo can be easily restored. 97 such rooms have been identified 

with an estimated annual saving of 100,000 kWh, with a 2 year payback and 

therefore requested £20,000 from the Project Board. This request was approved 

in December 2012 and the Energy Team are arranging the purchase and 

installation of the sensors.   

Humidifiers 

There are three 75kW electric steam humidifiers on AHU6 for environmental 

control within our biomedical facility. Humidification accounts for approx. 

600,000kWh of electricity per year which is equivalent to £54,000 pa. It is 

anticipated that once The Cube’s proposal is implemented (reducing the number 

of ACH to 15 in the Biomedical facility) this will reduce by 25%.  The Institute 

also proposes to replace two of the electric humidifiers with a gas to steam 

humidifier of similar capacity to meet our reduced needs and to further decrease 

the running costs (as gas is currently cheaper than electricity) and reduce the 

carbon footprint. A business case has been put forward to the ECRP board.   

Combined Heat and Power (CHP) 

Investigations into strategies for energy reduction introduced the concept of a 

CHP plant to the Gurdon and an initial assessment (DECC) suggested it may be a 

suitable site (especially with the inclusion of our neighbouring department, 

Biochemistry). The Cube report also supports the notion of a District Energy 

System for the Gurdon suggesting savings of £137,000 pa with a 33% reduction 

in our overall carbon footprint.  The investment in such a project will be high 

(~£1m) but the Gurdon are very keen to pursue for the future. 

Celebrating achievements 

The Green Apple Award in the Science and Technology category was Gold. The 

overall ‘workzone’ electrical consumption continues to be better than the 

reduction target of 10% set by the Institute’s Environment Committee. This is 

attributed to everyone within the Institute making their own contribution to 

saving electricity where possible. With the influx of new Institute members and 
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more state-of-the-art equipment, the challenge of energy awareness and 

reducing waste remains.  The Institute will participate in the Green Impact 

environmental accreditation scheme for 2013. 

DEPARTMENT OF CHEMISTRY 

Launch event on 22 November 2012  

A group of about 30 people took part in this event, representative of the 

academic, academic related and support staff, as well as postdocs and students. 

Members of the ERCP Board representatives of other pilot sites also took part. 

During this event, seminal ideas have been gathered.  A working group was 

formed, divided into four strands: Buildings, Plug loads, IT and Behaviour. 

Energy monitoring 

107 energy meters have been installed in May 2012 and they have become fully 

operative in November 2012. The Workplace Footprint Tracker system is now in 

use. 

Action already taken 

The total consumption has gone down from about 862 MWh per month in July 

2012 to 790 MWh in December 2012. Although these data are preliminary and 

will have to be confirmed, a reduction trend of about 10% appears to have been 

achieved. The main actions associated with this reduction are: 

1. Significantly the heating costs by reducing the pump speeds. 
2. Air conditioning in the BMS Lecture Theatre and on the 4th floor fault 

rectified. 
3. Slowing the exhaust rate in Fume cupboards when not in use (a pilot study of 

the Zone Presence Sensor (ZPS) system is under way), which resulted in a 
8% reduction in the gas consumption. 

4. Lights (LED pilot study in the teaching lab G11) 

Furthermore, the work zones consumption is starting to show signs of reduction 

due to the awareness that we have created. 

Further steps to be taken 

Buildings performance and services 

1. Funding is already in place for the exhaust fans to be recalibrated (currently 
use £190k of energy, potentially resulting in 5-10% savings) 

2. Feasibility study of a weather-sensitive system for the exhaust fan 

(potentially giving 30% savings). 
3. Fume cupboards (completion of the installation of the ZPS system to lab 180) 

4. Air conditioning (an automated system is under consideration) 
5. Lights (installation of motion sensors and LEDs) 
6. Shutting down the teaching labs at night, subject to health and safety 

considerations. 
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A major issue is the final destination of the Department (e.g. West Cambridge, 

Addenbrooke’s). This issue implies that certain important decisions should be 

postponed, in particular concerning the replacement of the heating system, 

which is obsolete and very inefficient, and the replacement of the windows, 

which are not insulated sufficiently. 

Plug loads 

Some of the issues are closely linked to those concerning Buildings (in particular 

about heating, air conditioning, and water consumption), IT (desktop usage) and 

Behaviour (switching equipment on and off).  

A key problem that will need to be addressed is the replacement of old 

equipment, as there is a trade-off in terms of energy efficiency between 

replacing old equipment and paying the extra costs associated with its lower 

performance.  Types of equipment that will require specific actions include: 

fridges and freezers, drying ovens, pumps, dishwashers, oil-filled radiators and 

desktops. 

IT 

Issues that have become apparent even before the 16 January meeting are the 

behaviour about desktop usage, the replacement of old computer clusters, the 

air conditioning. The total IT consumption has been estimated to be about £250k 

per year. We believe there could be a 40% savings (£100k per year) with the 

planned IT strategy. 

Behaviour 

Through the implementation of a code of conduct for a more rational energy 

usage, we can expect about 10% reduction in the energy consumption.  We will 

identify the labs with the largest energy consumption and will have individual 

workshops for them. 

A Department-wide meeting is planned in May 2013.  This meeting we will 

present the ECR Project to all the members of the Department, giving particular 

emphasis to the behavioural change actions.  
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PLANT GROWTH FACILITY, DEPARTMENT ON PLANT SCIENCES 

The key question for the Plant Growth Facility is whether LED lighting can 

provide appropriate conditions for plant growth and replace the current 

fluorescent lights that use a lot more energy.  There are two studies being 

undertaken; one assessing a range of LED light units from different suppliers to 

see which best matches the performance of fluorescent lights in encouraging 

growth in ‘higher plants’ and the other assessing comparative costs of using 

fluorescent or LED lighting in the shakers that are used to cultivate algae. 

 

PGF LED canopy test (Conviron LED versus fluorescence lighting) 

 

As of January 2013, two companies (Forge Europa and Conviron) have provided 

the PGF with LED-based lighting units for higher plant growth.  During the 

summer of 2012 the Forge Europa LED light canopies were tested against the 

standard fluorescent tube light canopies where we tested Wheat, Tobacco, 

Tomato and Arabidopsis plants.  Measurements of growth, photosynthesis and 

chlorophyll concentrations of the plants were taken to assess whether the 

growth and metabolism of the plants are the same under the different light 

units.  As required, the initial findings suggest that there was no significant 

difference in plant growth between the LED and fluorescent based canopies. 

 

In autumn 2012, two new Conviron LED light canopies were installed. A repeat 

of the above experiment, but comparing the plant growth under the Conviron 

and fluorescent light canopies, was started in late November 2012. During 

December 2012 and early January 2013 measurements of growth, 

photosynthesis and chlorophyll concentrations of the plants were taken to assess 

whether the growth and metabolism of the plants are the same under the 

different light units.  The final report on this second experiment will be available 

at the end of February 2013.   

 

A third Conviron LED light unit has been installed and a repeat of these previous 

experiments will be undertaken from February 2013. The results of this third 

assessment will be available March/May 2013. 

 

Calculation of the financial costs of energy use for fluorescent and LED-

based shakers. 

 

Orbital shakers are used to grow algae.  Usually, these shakers are on 24 hours 

a day, 365 days a year.  There are 11 Infors shaker units in the department of 

plant sciences. If all units were retrofitted with LED lights, this would save the 

department an approximate £6490 per year in electricity (£64,900 over 10 

years) at the current kWh cost of electricity. 
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Infors are currently looking at the most efficient way of retrofitting such units 

with LED panels.  They estimate the cost to be £6,900 per Multitron. This price 

will include the fitting costs.  At that price it would take nearly 10 years to 

recover the cost of the retrofit in terms of energy saving costs.  It is likely that 

we will be the first customers to have retrofitted LED lights.  As such, the 

lifespan of such LED units is not known.  The service and replacement costs will 

have to be considered should the department retrofit all such shakers.  One 

option is to retrofit three shakers in 2013.  If the stability and cost savings are 

encouraging then we will recommend retrofitting the remaining shakers. 
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APPENDIX C 

  

Terms of Reference - ECRP Project Board 

i. The Project Board shall report to the Environmental Strategy Committee. The 

Board shall be responsible for the overall direction and management of the 

project. 

ii. The Board shall consist of: 

a. the Pro-Vice-Chancellor (Institutional Affairs) as Chair and Project 

Sponsor 

b. 3 representative members from Schools 

c. a representative member of the Colleges 

d. the Director of Estate Management 

e. the Deputy Director of Finance as Project Director 

f. the Director of the University Computing Service 

and will be supported by 

g. the Project Manager 

h. the University's Environmental Officer 

i. the University's Energy Manager 

The Board may, from time to time, invite other persons to attend for 

particular items of business. 

iii. Members shall serve for three years, in the first instance. 

iv. The Secretary of the Board shall be the Project Manager. 

v. The Board will be responsible for 

a. Approving all major plans (including the Project Brief and 

Communication Strategy) and authorising any major deviations from 

agreed project plan 

b. Approving criteria for projects and investments, and ensuring that 

these are sufficient to support the targets of the University in relation to 

Carbon emissions 
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c. Approving the Terms of Reference and responsibilities of the Project 

Team 

d. Selecting the exemplar department(s) for the energy reduction scheme 

e. Signing off the completion of each milestone/phase and authorising the 

start of the next phase of the project plan 

f. Ensuring that the project is on target and delivering against planned 

milestones and Project Brief 

g. Monitoring and managing the risks of the project 

h. Providing annual accounts of the work to the Environmental Strategy 

Committee. 

As the project progresses, the Board will be responsible for 

i. Providing overall guidance and direction to the project 

j. Managing the University's annual investment budget (set at £2m for the 

first year) 

k. Ensuring that the plan remains valid in the context of University 

strategy 

l. Ensuring that the project is delivering value for money 

m. Reviewing the University Carbon Management plan and making 

recommendations for revision when and where appropriate. 

vi. The Board shall be supported by a Project Team. 
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ECRP Project Board members 

Professor Ian White (until September 2012) then Professor Jeremy Sanders 

(Chair), Pro-Vice-Chancellor 

Professor Paul Linden, School of Physical Sciences (DAMTP) 

Professor Peter Guthrie, School of Technology (Department of Engineering) 

Professor Alison Smith, School of Biological Sciences (Department of Plant 

Sciences) 

Dr Susan Lintott, Senior Bursar, Downing College 

Mr Kerry Sykes, Deputy Director of Finance, Finance Division 

Mr Michael Bienias, Director, Estate Management 

Dr Ian Lewis, Director, University Computing Service 

 

Supported by members of the Project Team. 

 

ECRP Project Team members 

Mr Kerry Sykes, (Chair) Project Director  

Ms Charmain Allen, (Secretary) Project Manager – until 24/9/12 

Mr Rob Needle, (Secretary) Project Manager – from 24/9/12 

Mr Paul Hasley, Energy Manager, Estate Management 

Mr Ravinder Dhillon, Head of Estate Development, Estate Management 

Ms Joanna Simpson, Environmental Officer, Estate Management 

Mr Chris Powers, Student representative 
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APPENDIX D 

Reconciliation of the ECRP budget. 

 

ENERGY & CARBON REDUCTION PROJECT -up to 31st December 2012 

 
£ 

Balance at 31st July 2012 2,707,300 

Allocations from the Chest for 2012-13 2,000,000 
 

 
 

Monies returned from Departments: 

0 

 
Expenditure incurred directly: 

Engineering - Inglis Building: Proposed Energy Roof & Associated Work                               (297,224) 
 

 
 

Allocations to Departments: 

Energy and Carbon Reduction Project (ECRP) - 2011-12 Expenditure                                    (267,922) 

Energy and Carbon Reduction Project (ECRP) - 2012-13 Expenditure                                        (5,861) 

Gurdon Institute                                                                                                                            (29,312) 

 
At 31st December 2012 the Fund has a balance of: 4,106,981 

 
Uncommitted Balance Available at 31st December 2012 4,106,981 

 
 
 
 

 
Notes: 1) The total for Allocation to Departments is based upon correspondence received by 

Finance Division up to 31st December 2012. 

 

2) Funds available include an additional £800k transferred to the project 

  

 

 


