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Ground source heating -
proven thermal testing

Carbon Zero Consulting
are now providing an
exclusive service to
measure in-situ soil
thermal conductivity for
horizontal ground loop

design. New to the UK, this

test will provide accurate
data for the installation of
ground source heating.
Our service will measure

thermal conductivity with a

highly accurate and
sensitive probe placed to a
depth of up to 1.5m; the
normal ground loop
installation depth.

For details of our service
options and costs, please
give us a call on

0844 855 0115.

Inside this issue:
Why the sudden

interest in Renewable 1
Energy?

2 and 3-Dimensional
Modelling of Thermal
Plumes from Open

Loop GSHC Schemes
GSHC Environment
Agency Conference 3
RHI - Where are we
now? 3
Case study - Easton

4

College

A ) ! (4
carbonzero)-

CONSULTIN

SmartEnergy

Why the sudden interest in Renewable Energy?

It seems everyone has an
opinion on renewable energy
these days. Over the last year
many newspapers, radio and
TV programs have featured
renewable technologies such
as Wind, PV and Heat Pumps.
The increased interest and
coverage is largely due to the
following influences;

The Climate Change Act
has set ambitious targets
for carbon reduction.
Significant pressure is
being applied to
businesses and the public
to reduce CO, emissions.
Reductions are to be
achieved by advancing
building energy standards
which in many cases

requires replacement of
traditional heating with
renewable energy
alternatives.

The UK has beenin a
hugely beneficial position
for 20 years as we have
been self-sufficient and
able to control domestic
oil and gas costs. This
situation is now behind us
and so the UK is exposed
to global pressures on oil
and gas supply and cost.
Worldwide demand for oil
and gas increases year on
year but reserves are

finite. This is already
leading to major supply
and cost volatility.

As net importers of energy
we can no longerrely ona
secure supply of oil, gas
and electricity. We have
insufficient ‘clean’ power
generation capacity and
so will have to make major
changes if we are to
maintain secure energy
supply while meeting
mandatory emissions
limits. Long term security
of Individual buildings can
be increased by installing
renewable energy systems
that reduce their reliance
on imported fossil fuel.

There is a new system of
payments, established
this year, for generators of
renewable electricity.
These payments are
intended to yield a return
on investment of over 10%
to attract greater uptake
of renewable systems.

The ‘Feed-in Tariff’ (FIT)
for renewable electricity
commenced on the 1st
April 2010. This pays
producers of electricity
from wind, hydroelectric
and PV schemes for each
kilowatt-hour they
produce. PV systems will

attract a payment over 25
years and wind turbines
over 20 years. These
payments are guaranteed
and index linked and will
greatly reduce payback
period; forinstance a
5okW wind turbine in a
good location will pay
back in less than 6 years.

The Renewable Heat
Incentive (RHI) is intended
to do for renewable heat
what the FIT is doing for
renewable power. It is
thought to be due to
commence in April 2011.
For our view of the RHI
situation see our article on

page 3.

Talk to us on
0844 8550115 to find out
more about renewable energy

L,

for your organisation.
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2 and 3-Dimensional Modelling of Thermal Plumes from
Open Loop GSHC Schemes

Background to GSHC and
current legislation

The Environment Agency
(EA) regulates the
abstraction of groundwater
in England and Wales under
the Water Resources Act.
The growth of low carbon
technologies and demand
for the installation of open
loop Ground Source Heating
and Cooling (GSHQ)
schemes has required input
from the EA under these
regulations, despite the
regulations not being
developed with GSHC
schemes in mind.

An open loop GSHC system
abstracts water from one or
more boreholes. The water
is pumped to a heat
exchanger which extracts or
‘dumps’ heat into the water
from a building as part of a
heating or cooling scheme.
The water, now at a higher
or lower temperature, is
subsequently re-injected
back to the aquifer via
separate boreholes. The
abstraction and re-injection
boreholes are known as a
‘doublet’.

The injected water forms a
‘plume’ of warmer or cooler
water within the aquifer and
flows under the influence of
the local hydraulic gradient.
From the Environment
Agency’s perspective, the
issue of conserving water
resources does not arise
with a GSHC scheme;
however the issue to be
addressed is the extent and
fate of the thermal plume.

Implementation of the
regulations is perceived to
be acting as a disincentive
to the take up of this
technology for the following
reasons;

® Thelength of time
required to obtain an
abstraction licence is 10 -12
months (including drilling
and testing) for a
straightforward application.
This does not suit many
build schedules.

® Thelicensing process is
not well understood within
the construction industry
and unfamiliar legislation is
seen as a potential risk.

® Thereis a belief that
even after the expense of
drilling and testing
boreholes the licence
application can still be
un-successful. (Theoretically
this is possible but very
unlikely as risks are
concentrated at the start of
the process before major
financial outlay).

® The costs associated
with the licence application
process.

In an effort to ‘tune’ the
regulations to GSHC
requirements, the

EA perceives a need to
understand and quantify the
potential impact of the
plume on the aquifer and
other nearby users of
groundwater. With better
understanding of the nature
and extent of thermal
plumes the implementation
of the regulations can be
adapted so that ‘simple’
schemes can be fast-tracked
while those with the
potential for detrimental
impact receive due risk
assessment.

The modelling task

Carbon Zero Consulting was
contracted by the

EA to performa 2-D and 3-D
numerical modelling

exercise. This utilised the
finite element model
FEFLOW®, in order to
simulate the generic
evolution of a thermal
plume from open loop
GSHC schemes under a
range of aquifer conditions.

How will this help the
regulation of GSHC?

The existing regulatory
process for open loop
applications has been shown
to have several limitations.

The work to date concludes
that numerical tools such as
that used by Carbon Zero
Consulting provide a robust
modelling tool for
simulating the evolution of
thermal plumes. Further
work is planned to develop
the models further.

The EA is looking to develop
a risk-based assessment
methodology as a first pass
‘filter’ for all open loop
GSHC applications. The
generic models will provide
EA staff with the
information they require to
assess;

e [fanapplication is of
potentially high risk then
the application will be
routed through a due risk
assessment process. This
will follow a similar path to
that currently in use.

® [fthe modelling shows
that the proposed GSHC
scheme is of lower risk then
it can be processed via a
‘fast track’ procedure which
will reduce regulatory input,
time and cost required to
obtain an abstraction
licence and discharge
consent.
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GSHC Environment Agency Conference

Earlier this year Carbon Zero
Consulting chaired and
sponsored the afternoon
sessjon of the Environment
Agency national ‘Ground
Source Heating & Cooling
Systems Conference: Better
Ways of Working between
Regulators and
Practitioners'. The event was
attended by 5o

delegates from the EA,

and many private consultan-
cies and organisations active
in the development of
ground source systems in
the UK.

The main topics of the day

included improving our
understanding of ground
source systems through
long term temperature
monitoring and
groundwater modelling,
particularly in areas such as
central London where a
relatively high density of
ground source systems have
been installed or planned in
recent years. Through doing
this, the potential
interaction of open loop and
large closed loop GSHC
systems on the environment
and on one another can be
better predicted. The
degree of interaction

RHI - Where are we now?

Although FITs (Feed-in
Tariffs) are now well
established for renewable
power generation, the
timing and scope of the
Renewable Heat Incentive
(RHI) for heat generation is
less clear. The RHI is
intended to provide
financial support to
encourage a switch from
fossil fuel to renewable
technologies; such as heat
pumps. The Department for
Energy and Climate Change
(DECC) consultation on the
RHI earlier this year was
aimed at an April 2011
launch. Many companies
linked with the installation
of renewable heat systems
had ‘budgeted’ on this
happening.

Heat generation dominates
energy use in the UK and is
responsible for nearly 50%
of our entire carbon
emissions. In February of
this year, the government
announced aims to meet

12% of the UK's heat
demand through
renewables by 2020. The

RHI was to be a major driver

toward this goal.

Since the new government
formed in mid-May, there
has been no decisive

comment with regard to the
RHI - and so the rumour mill

has been in full swing.
Chris Huhne (DECC) in his
first major speech in June,

referred indirectly to tariffs.

He said DECC "would step
up support for renewables"
and that the government'’s
new Green Deal would be
supported by new green
building standards as well
"triggers and incentives".
In a press release on 12th
July Greg Barker (DECC)
outlines plans for a new
micro-generation consulta-
tion process. Barker says;
"By becoming more self
sufficient we can create
sustainable local energy
economies. People and

between systems could
potentially have an impact
on their long term
efficiency.

Although the EA currently
has no remit to regulate the
efficiency of individual
systems or groundwater
temperature evolution, if
the ground source market is
to expand at the rate the EA
and others have forecast,
the ‘thermal sustainability’
of large ground source
systems on both a local and
aregional scale requires
greater attention in the
coming years.

communities can save
money on their fuel bills at
the same time as generating
an income and cutting
carbon.”

Funding of the RHI is likely
to be in part at the cost of
gas and electricity users; a
political hot potato!

If the UK is truly committed
to meeting its targets on
carbon emission reduction,
and making real progress
toward a ‘green economy’
then the RHI is a necessity.
Will the RHI become a

reality? On balance, we say

yes - but it may fall victim
to the current round of
austerity measures. The

original plan was for the RHI
to provide a 12% return on

investment. This number
could well be revised. We
will find out in October.

As to whether the new
government will favour one
renewable heat technology
over another? That's a big
question for our next issue!

Dr Phil Ham had a key
role at the Environment

Agency conference on
Ground Source Heating

(Heat generation
dominates energy
use in the UK and is
responsible for
nearly 50% of our
entire carbon

emissionsd
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Carbon Zero Consulting is a

specialist division of Carbon Zero

Consulting Ltd.

Case study: Open-Loop GSHC, Easton College

Carbon Zero Consulting has
been working with their client
Cool Planet Technologies to
install an open loop ground
source system for a large new
building extension at Easton
College in Norfolk.

The ground source system was
originally planned to have a
very large closed-loop array.
However, Carbon Zero
Consulting utilised its
sector-leading knowledge of
UK hydrogeology to provide a
positive open loop viability
assessment for the site. The
drilling cost and degree of
disruption for the open loop
borehole pair were significantly
lower compared to the
equivalent closed loop array.
Carbon Zero Consulting

Director John Findlay said, “The

presence of a major public
water supply borehole on the
same site was a potential
‘project stopper’ as the water
company were concerned that
the open loop scheme could
bring about changes of water
level and water chemistry.

The in-depth knowledge of
hydrogeology from Carbon
Zero Consulting was
fundamental to the success of
the scheme as we were able to
quantify these effects and
satisfy the water company and
the Environment Agency that
the potential impacts were
entirely acceptable”. Steve
Gray, MD of Cool Planet

Technologies commented that,
“our client is delighted with the

cost savings and the efficiency

with which the open loop
system has been designed and
installed at the college. Our
delivery on site and strong part-
nership with Carbon Zero Con-
sulting delivers to the

client a bespoke turn key
solution backed by a highly
experienced team”.

John Findlay goes on to
comment, “This  project
demonstrates once again that,
in the right conditions, open
loop ground source systems
can provide highly efficient and
cost effective heat and cool for
very large commercial and
public buildings. The onset of
the Renewable Heat Incentive
due to commence in 2011 will
make these schemes even
more attractive”.

Carbon Zero Consulting - better energy management

We are a results-focused consultancy specialising in:

o Provision of
hydrogeology and
thermogeology advice to
end-users, designers, and
installers of GSHC systems
including open and closed loop
and ATES systems

Strategic review of GSHC
technical and financial viability

Feasibility reviews for
individual or district
renewable heating, cooling
and energy generation
technologies

Expert advice on legislation
controlling open—loop and
ATES systems

 Soil thermal conductivity sur-
veys for horizontal loop design

o Modelling of heat and ‘coolth’
movement in open loop and
ATES schemes

o High level liaison with
providers of biomass fuels and
heat & power
generation technologies

o Feasibility assessments for
wind, PV and micro-hydro
power generation

e Environmental impact
assessments for GSHC and
other renewable energy
schemes
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