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Environmental policy UNIVERSITY OF LEEDS

swwe will conduct our own activities and operations to reflect best
environmental practice, implement an environmental management system
to pursue sustainability and continuous improvement and seek innovative
ways of meeting environmental objectives.

to review all our activities and operations in order to identify, understand
and evaluate all the direct and indirect environmental aspects and effects,
and prioritise action to address them,

to reduce energy and resource consumption by promoting effective and
efficient reduction methods consistent with best practice



eee Institute UNIVERSITY OF LEEDS

 The Earth, Energy and Environment
Interdisciplinary Institute  established
to address the challenges associated
with the use and management of Energy.

* The institute provides a new level of
collaboration for research, teaching,
training and knowledge transfer in this
area.

e Over 120 university researchers link to
the UII

 Many projects have benefits both for the
University's operations and provide new
research and teaching opportunities.



Carbon Management Plan UNIVERSITY OF LEEDS

 Makes carbon management strategic - carbon plan signed off Sept 2006
* Rising energy costs well above inflation
e 2005/6 cost £8.7 million (was £6.3 m in 2004)
* Provides a baseline on existing emissions
o 1sttarget: 10% savings over next 5 years

* Provides a programme to develop and implement carbon saving
Initiatives - £180k per annum investment

* Links to teaching and research in Ull earth, energy & environment



University carbon dioxide emissions
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Energy activities and operations UNIVERSITY OF LEEDS

37,000 tonnes carbon dioxide emissions from energy usage

Reductions will be achieved from 3 principal areas:

Replace inefficient systems Switch off Purchase & generate
from renewables



Renewable energy targets UNIVERSITY OF LEEDS

EU, UK targets to reduce carbon dioxide emissions

 EU - binding targets on 20% renewable energy usage by 2020;
emissions reductions of 20% by 2020

UK Climate Change Bill — legally binding targets to reduce emissions
(26-32% by 2020 and 60% by 2050)

 PPS1 - local planning policies to set minimum renewable
energy targets for new buildings (10% and rising each year?)

* Yorkshire & Humber — new policy for new buildings &
refurbishments to have 10% energy use from insitu renewable
energy technologies

Qutcomes:

* University needs to gain design and operational knowledge of
installed renewable energy

* An excellent opportunity to provide new teaching and research
facilities



Renewable energy development UNIVERSITY OF LEEDS

* Design buildings and refurbishments to incorporate a minimum
renewables percentage

 Install demonstration projects on existing buildings
o electricity generation

* heating and hot water



Teaching & research projects UNIVERSITY OF LEEDS

» Faculties of engineering & biosciences

* Objectives
« establishment of new teaching & research projects
* monitor performance

e provide results on performance for use in subsequent new
building designs



Renewable energy projects — PV UNIVERSITY OF LEEDS

Photovoltaic Size (kWp)
Nursery building 2.5
Mechanical Engineering 5
Unipol building 1

Cycle storage roof 5



Teaching & research projects (PV) UNIVERSITY OF LEEDS

Faculty of engineering research — monitoring & improving PV performance

objective is to study the operating characteristics of the PV panels and inverters:
part of a PhD project

find out ways the PV panel-inverter is connected to mains supply and how the
inverter controller can be adjusted for changing the power output

design a computer controlled circuit to isolate the PV panel from the inverter
« connect it directly to a variable load
« take the V/I samples for different load settings automatically

« use the sampled result to tune a mathematical model for the corresponding
PV panel

apply the model derived to search for the Maximum Power Points for the
measured weather conditions. Compare them with the panel’'s power output
during normal operating mood, i.e. when it is connected to the grid through
inverter. The difference between the two will indicate the power generation
performance



Renewable energy projects - biomass

UNIVERSITY OF LEEDS

Replace fossil fuelled boilers with
biomass fuelled systems

Size (KW) Fuel
Bodington Pavilion 100 Oil
Devonshire Hall 200 Gas



Teaching & research projects

(biomass) UNIVERSITY OF LEEDS

Faculties of engineering & biosciences research - monitoring of
biomass performance

* Objectives
* monitor the operational performance of the boiler systems

* measure the energy, carbon and biodiversity of the fuel
supplies



Boiler monitoring UNIVERSITY OF LEEDS

Key areas to monitor:

Biomass boiler performance

Bodington Pavilion — oil fired

15,700 litres/year (169 MW,) 27 tonnes wood pellets
Efficiency gain 70%  90%

CO, savings/year 33 tonnes

Devonshire Hall — gas fired

19,200 therms/year (603 MW,,) 75 tonnes wood pellets
Efficiency gain 50% (or less!)  90%

CO, savings/year 75 tonnes

Flue gas quality, fuel sources and characteristics, ash composition



Fuel supplies UNIVERSITY OF LEEDS

Key areas to monitor:
Establishment of fuel supplies
*92 dry tonnes of fuel required per annum
*Pellets chosen rather than chips
» Greater density
» Less storage volume required
» Less likely to have fuel blockages

» 12 ha of energy crops (willow coppices) to be
planted on university farm

15,000 cuttings/ha planted in double rows
eHarvest every 3 years
Biodiversity

*Designs of coppices (varieties, mixing in rows, edge
effects)

*Monitoring of land preparation, flora, fauna in
coppices

*Assessment of yields



Renewable energy projects (solar

thermal) UNIVERSITY OF LEEDS

Solar Thermal Size (m?)

Nursery building 5.4

Refectory 60



Teaching & research projects - Solar

Thermal UNIVERSITY OF LEEDS

Monitoring of performance

e kWh output per m?

 Seasonal performance

e Contribution to daily hot water requirements



Link to design UNIVERSITY OF LEEDS

 The performance of the various renewable energy systems will be fed
back to new & refurbishment building design teams

« Comparisons will be made with manufacturers’ predictions
« Areas for improvement will be identified



Summary UNIVERSITY OF LEEDS

 Renewable energy is the fastest growing sector in energy generation

e At microgeneration level new policies are requiring its inclusion in new building
designs

« University has started a renewable energy installation programme on existing
buildings

» efficiency gains
» carbon dioxide savings

o Systems are providing a new teaching and research resource for university
schools

* Feedback from monitoring should help improve understanding of performance
and where gains can be made

 Maximise performance on future new building designs to meet renewable
energy targets



