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Background and context

Universities in the UK collectively emit an estimated two
million tonnes of CO, per year

Reducing the carbon footprint of the HE estate is critical if the
sector is to contribute to the Government’s target of reducing
the UK’s CO,, emissions by 80% on 1990 levels by 2050

Installing renewable energy technologies on new and existing
university buildings have the potential reduce CO, emissions
and energy costs

Universities in the UK spent more than £350 million on energy
In 2006-07, a figure that is likely to have risen in 2007-08 due
to increases in oil and gas prices
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Background and context

There is currently little or no publicly available knowledge and
good practice concerning the use of on-site renewable energy
technologies in the HE sector

The majority of schemes remain very poorly documented and
there has been no comprehensive attempt at harvesting and
disseminating the lessons and good practice from them
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Survey of AUDE members

Online gquestionnaire survey of AUDE members
(http://research.shu.ac.uk/fmgcsurvey/renewables)

30 responses ( 20% response rate)

Survey determined:

Which technologies do universities currently use?

Which technologies are they planning to use in the future?
Why are universities using on-site renewables?

What are the barriers to their use?

Is there a need for further guidance/advice on the application
of on-site renewable in the HE sector?
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On-site renewables in the HE sector

Photovoltaics

Solarcollectars for haot water

Grounc source heat pumps

Wind turbines

B Planto use

Air source heat pumps B Use now

Biomass heating
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Barriers to the use of on—site renewables?

Avallability ofcapital funding

Cost of installing the technologies

Ffficiency of the technologies

Cost of maintainingthe technologies

M Percentage

Reliability of the technologies B Recoonsas

Technical knowledge of estates personnel

Other

Lack of interest amongst senior
management
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Reasons for using on—site renewables?

Committments to reduce carbon dioxide
emissions

Cpportunity to improve the university's
image externzlly

Rising energy prices

Expectations of stucents

B Percentage
Pressure from funding bhodies

B Responses
Exoectations of senior management

Expectations of staff

Other, please specify
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Other findings

90% of respondents believed that it was important that their
university uses on-site renewables

87% agreed that there was need for further guidance and
advice on the use of on-site renewables in the HE sector
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Next steps

Provide a detailed picture of which on-site renewables are
currently being used in the HE sector and their scale of use

Provide information on where and how the technologies are
being used and how particular schemes came about

Determine their impact on reducing traditional sources of
energy and CO, emissions

Establish which are the most cost-effective technologies in
particular situations

Determine their impact on the attitudes and behaviour of
building users towards energy consumption
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Next steps

Searchable database of on-site renewable projects from
across the HE sector

Good practice guide to successfully delivering on-site
renewable energy projects in the HE sector

Strategic briefing document that looks at the business case
for investing in on-site renewable energy technologies in the
HE sector.

Set of decision-support tools for use by university estates
professionals
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Case study — Henley Rise Eco-Homes scheme
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Case study — Henley Rise Eco-Homes scheme
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Evaluation objectives

Determine the cost savings and payback periods
|dentify the factors that may influence performance
Evaluate the usability of the renewable energy technologies

Establish whether living in an eco-home has influenced
residents’ attitudes and behaviour towards energy
consumption
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Figure 1: Photovoltaics performance

3.02 kWp ~ 2400 kWh pa
3.75 kWp ~ 3000 kWh pa

[

Buipeys oEowI‘

Buipeys wEomI\
Buipeys oEowI‘
Buipeys mEomI‘
vt .-

Buipeys wEomI‘
Buipeys swos I‘

dwt 52-¢ [
Buipeys swos I
Buipeys swos

dwt 52 [
Buipeys swos G

At 62

(UMY paresauas) ABiaug

u W M J

N

House ID

positive 4 5 sum



Energy Generated (kWh)

Figure 1.

< .

22

. =~

3500 | oy

™
3000 -
2500 -
2000 -
1500 -
1000 -
500 -
0 _

| Q F

Photovoltaics performance

3.02 kWp ~ 2400 kWh pa
3.75 kWp ~ 3000 kWh pa

3.75 KWp

3.75 kWp

3.75 kWp

3.75 kWp

House ID

positive 4 ZSum



Possible reasons for under-performance

Temperature (above ambient)

Solar irradiance (current, voltage, cell materials, spectral
output)

Shading (negative voltage range)

Cracked cells (mismatched, bypass diode)
Shunt paths (alternate current path)
Voltage range (209-255V)
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Domestic Carbon Reductions: Photovoltaics

House H: 1835 kWh solar electricity generated pa

1 kWh of solar energy generated in place of electricity
eliminates 0.568 kg CO,,

Carbon emissions saved: ~1042 kg, say 1 tonne
Every domestic property to save 1 tonne ~24.8 MtC
Target: 24.7 MtC!
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Figure 2: Solar thermal performance
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Further information

Fin O’Flaherty

Email: f.j.oflaherty@shu.ac.uk
Tel: 0114 225 3178

Web: www.shu.ac.uk/cim

James Pinder

Email: james@positivesum.co.uk
Tel: 07931 579056

Web: www.positivesum.co.uk
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