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Harrogate’s choice as a
housing provider
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Achievements

e Running costs approx £250 per year for hot
water and central heating, 24/7, in on or off
gas situations.

 Reduces CO2 by at least 50% In off gas
situations

 Meets fuel poverty targets and future proofs
properties

Working for you
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Comparing Energy Source Efficiencies

Source: Viessman Technical manual
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Harrogate Borough Council ground source heat
pump progress in retrofit situations

* Pilot scheme installed July 2005: 8 domestic properties

« Steep learning curve of all parties; suppliers, installers, local authority,
householders- good results!

« Tenants

* Met fuel poverty targets provided 100% heating and hot water

* lower running costs

« Future proofed properties

* Provided off gas solution

» For the housing provider -reduced running and future installation costs

» local and National Targets

— Off gas reduced CO2-- 75%: potential against gas plus 50% : see reports
on web site
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Choice of renewable
technology governed by

e Largest impact on existing houses after all
low cost insulation achieved.

— Heating and hot water 82%, water 22%
« Holistic solution for water and heating
o Alternatively available local energy source
e Cost per unit of energy delivered
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To obtain efficiency with a
heat pump

 The temperature variation from the source to

the emitter ( delta t) should be as small as
possible.

« Keeping it small allows the heat pump to
operate at a more efficient part of its
performance curve I.e. with a greater COP



BOROUGH (J COUNCIL

Working for you

Heat pumps move energy and concentrate it.
A large amount of low temperature heat is converted into smaller amount
of high temperature heat using a compressor.
The energy consumed does not produce any CO2 at the site.

Output temperatur

Ground ]
Temperature
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The difference between the source temperature and the output
temperature is known as delta T.

The ground’s energy plus the energy from the compressor is used to
produce the output energy, the household heating and hot water.

Delta T

Source
temperature

Output
temperature

+C
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Efficiency ratio or Coeffiecient of performance ( COP ) is the ratio; energy input
(compressor and water pumps) and the output energy.
One unit of electrical energy produces on average 4 units of heat energy in a
ground source heat pump producing hot water and heating.

E Produces
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Made up of performance efficiency for
hot water

and efficiency for heating
Plus performance efficiency for winter
and summer
This relates to the size of delta T
E Made up of ILUS
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System capabillities

e Oversized radiators by 1/3

e Heating running for 24 hrs per day
 Boreholes

e Scroll pumps producing 65°C

* |IVT Greenline C, stainless steel integral hot water
tank

« Backup electrical cassette not used
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Solar impact on earth temp
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Horizontal panel array

Working for you



Vertical
Panel
Array



Before

Proportion of
energy on
heating and
hot water

after

Electric storage property:T/CO2 as a percentage of  total consumption

(4 tonnes)

8%

@57.5 Heating
m 22.5 hot water
0 2.5 lights
010 appliances

Solid fuel property:T/CO2 as a percentage proportio

n of total ( 6.7 tonnes)

m 7.5 cooking @ 61.19 Heating
| 25.37 hot water
0 1.49 lights
0 7.46 appliances
W 4.48 cooking
Heat pump property: T/CO2 as a percentage of total  consumption heat pump:T/CO2 as percentage of total consumption

(2.6 tonnes)

12%

27%

@ 38.46 Heating

m 26.92 hot water
0 3.85 lights

0 19.23 appliances
m 11.54 cooking

21%

13%

(2.4tonnes)

29%

0 33.33 Heating
®29.17 hot water
04.17 lights
[020.83 appliances
m 12.50 cooking




Evaluation and dissemination to local authorities
and housing associations, private sector housing

Copt Hewick pilot scheme open day
Case studies, reports -on line

Media local regional and national

Grant, plus supplier support, organised for 4 units
Installations in local housing association where HBC
has nomination rights.



Copt Hewick Open Day

90 people from
35 organisations
represented. All
tenants attended,
two coach loads
of visitors.
Morning and
afternoon
sessions



 Mass installation scheme : target 100;
commenced May/June 2007

e Currently total at 78 — 12 more Iin 4th phase.

« Aim:- to meet first target

In addition-Through grant support for
redevelopment. A pilot, in a high insulation
construction, of air to air heat pump using inverter
technology. Installed 4 units Dec 2007

(End 2008 total 102 plus HA 4)



Vertical
borehole
Installation



Using a
larger drill
option for
borehole



Eight vans eight installation
teams



Drilling and cleaning



Plans 2008
Installations in homeless hostel

Continuing additional heat pumps in council housing ; discussing
second 100

Need to develop sustainable solution with CERT suppliers for
installations

Grant scheme in private sector to enhance existing heating grants plus
wider delivery

Community centres
School installation

Sustainability centre at Royal Horticultural Society- Harlow Carr ( new
development)

Continuing private sector growth
Further technology development
ESCo



Monitoring

HBC have been promoting a heat pump study
and have secured some funds. A study
working group for last 3 years.

Two studies taking place

« EPSRCS multi university Carbon, Control and comfort
study starts Jan 2009

o Taking partin EST 100 heat pump study starts May
2008

Installed monitoring meters in Harrogate heat
pumps pre-installation in 2007



Future technological
developments

Heat recovery and cooling
Linking to solar panels

Ground charging



Future work

Developing a sustainable business as usual
structure for delivery implementation

« Group purchasing plan
« ESCo

Advice support system tenants

Advice support grants installation training for
installers In conjunction with local Energy
Efficiency Advice Centre for North Yorkshire-
Ryedale Energy Conservation Group




barriers

e Cash flow- up front cost
 Heat pumps have long life, 25 years.

* Whole life costings similar to existing
system options, but with higher up front
cost.



