il Quality concrete paving products

Formpave “"Hanson
HEIDELBERGCEMENT Group




Geo Thermal Heat Transfer

Formpave
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Loops set in the Aquaflow sub base

The Heat pump
reverses its
operation,
extracting heat
from the earth
and delivering
to the building
HVAC system

Heat is
extracted from
the building and
transferred by
the heat pump
into the water
circulating
through the
ground loop.

As the water
circulates, it
gives up this
eat into the
cooler earth.
The cooled
water then
Returns to the
heat pump to
pick up more
heat.
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Thermodynamics is a funny subject. The first time y ou go
through it, you don't understand it at all. The sec ond time
you go through it, you think you understand it, exc ept for
one or two small points. The third time you go thro ugh it, you
know you don't understand it, but by that time you are so

used to it, it doesn't bother you any more.

*Attributed to Arnold Sommerfeld:
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Aquaflow paving in conjunction with Geothermal heat transfer
Shown with the Standard Tanked system

Concrete Standard | Aquaflow 2-6mm SC intergrid *
haunching kerb blocks/slabs
face on all haunching block
must be shovel smooth

Inbitex evaporation
centrol membrane”

SC membrane

e e b el e ] ] e

Upper Lower 6mm pipe | Heating Hydraway fin drain
sub-base sub-base bedding Cooling overflow connected to
5-20mm 10-63mm stone pipes 110mm PYC-U pipe with

stone * stone * Formpave top hat seal *

Hanson
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Ambient ground temperature of 10-12 degrees C
4 Kw required to heat home

10m length of slinky provides 1 Kw

Heat pump powered by electricity

Mitigated by 4:1 performance co-efficient

= 4 units of energy for each one put in

Heats water to circa 45 degrees C

Domestic water temp 60-65 degrees C
Additional bivalent (immersion heater) required

Benefits

Heat pump built into sub-base

No extra land take

No requirement for fossil fuels
Reduces CO2 emissions by up to 50%
Reduction of up to 60% on fuel bills
Payback over 5-6 years

20 year life expectancy
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Codes For Sustainable Homes
Hanson's Goals

Formpave Direct and Indirect Contribution
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The future is defined The World is changing

-Massive environmental issues
-CO2 emissions must be reduced
- Buildings are a major contributor to Global Warmin
-UK are taking a leading role is this

Who ever does not join in will be left behind
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Codes for Sustainable Homes
What is it?
Introduced by the Government July 2007

Designed to progressively meet targets of CO 2 reductions over the
next 30 to 40 years.

Introduced to drive step changes in sustainable hom e building
practices.

Homes are assessed against 9 criteria
Codes are set by Star Ratings

It is already beginning to force Change!
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Hanson Building Products.
- A Sustainable Business (extract)

Hanson building Products is committed to being a
sustainable business and contributing to
sustainable development.

We achieve this by continuous improvement of
our manufacturing and extraction process and by
providing products which contribute to future
sustainable construction
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Codes for Sustainable Homes

Hansons position .

Commit to address the Business Mission so as to mee
future Government Goals

Built BRE Eco House — set the example

Introduce new and innovative products eg Geothermal
Bond other divisions through common technology
Hanson rapidly preparing for the future

t the

Hanson
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Codes for Sustainable Homes

Hanson Eco House — 3 bed, 2 storey, 120m 2

Special Block Wall Panels

Hi Insulation Partition Walls

Composite Ground Floor with Under Floor Heating Sys
Pre Cast Staircase

Plus

Aquaflow (SUDS)
Agquatherm - Geothermal Heating

Formpave

tem
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Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO 2 29 36.4%
Cat 7 - Health / Well-being 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Materials 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO 2 29 36.4%
Cat 7 - Health / Well-being 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Materials 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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- Energy and Carbon Dioxide

Sub Categories Credits Available

SN
ol

1 Dwelling Emission Rate

2 Building Fabric

3 Internal Lighting

4 Drying Space

5 Energy White Goods

6 External Lighting

7 Low/Zero Carbon Techs

8 Cycle Storage

PRI NIDNIDNIDNIEPIDNIDN

9 Home Office

N
©

Total
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Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO 2 29 36.4%
Cat 7 - Health / Wellbeing 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Materials 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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Water

Sub Categories

Credits Available

1 Internal Potable Water Usage 5
2 External Water Usage 1
Total 6
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. Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO 2 29 36.4%
Cat 7 - Health / Well-being 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Materials 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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Surface Water Run Off

Sub Categories

Credits Available

1 Reduction of S W Run Off 2
2 Flood Risk 2
Total 4
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Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO2 29 36.4%
Cat 7 - Health / Wellbeing 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Management 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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Codes for Sustainable Homes
Categories and Weighting

Environmental Impact No of Credits Weighting
Cat 1- Energy and CO2 29 36.4%
Cat 7 - Health / Wellbeing 12 14%
Cat 9 - Ecology 9 12%
Cat 8 - Management 9 10%
Cat 2 - Water 6 9%
Cat 3 - Materials 24 7.2%
Cat 5 - Waste 7 6.4%
Cat 6 - Pollution 4 2.5%
Cat 4 — Surface Water 4 2.5%
Total 104 credits 100%
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AgquaPave Installations

Formpave Addresses.
Category 1 by reducing DER thro’ GSHP’s
Category 2 by introducing Grey Water
Category 4 by aiding Surface water run off
Integrates Hanson Products
Category 6 by reducing Nox emissions
Category 3 — A+ Materials
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AguaPave Geo/Aqua Solutions

Hanson.28 credits
So 2/3rds of the total available
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Codes for Sustainable Homes

Star Rating Guide

Code Level | Energy % Water Other Total Points
Consumption points Required

* 10% 120 (L/p/D) 33.3 36

%% 18% 120 (L/p/D) 43.0 48

K%k 25% 105 (L/p/D) 46.7 57
*xkx 44% 105 (L/p/D) 54.1 68

Fk kKK 100% 80 (L/p/D) 60.1 84
*kkkkk 145% 80 (L/p/D) 64.9 90
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B Geothermal Extraction Costs

Type Cost Ground Loops length/kW Output £/kW

Bore Holes £7500 2 bores at 85m 10m/kW 17kW £450
£3000 6 x 100m coils | = - 17kW

Slinkys £3000 2 X 60m assys 7m/kwW 17kW £175

Horizontals £2500 2 x 80m x 6 pipe 9m/kW 17kW £150
£850 3 X 12m assys 6m/kwW 6kW
Formpave £1250 4 x 40m assys 5m/kW 17kW
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il Quality concrete paving products
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Hanson Formpave Renewables
Aquaflow ThermaPave System

Geothermal



B Renewable Energy

In one hour the sun imparts sufficient Solar Power to earth to
support its total Energy needs for one year.

The temperature of the ground from 1 meter to 100 m  eters depth
Is around 10 °C every day of the year.
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B Ground Source Heat Pumps

What, Where, Why, When, How and Who

Slide 34 - dd.mm.yyyy
Name of presentation - author



B GsHPs

What are GSHP’s

Structured around Fridge technology. GSHP’s extract the Suns
renewable energy that is constantly absorbed by the ground as

high volumes of low temperature heat, then converts and releases it
as low volume high temperature heat
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B GsHPs

Where are they used today Where are they applied
N America Hospitals
Finland Homes
Sweden Libraries
Denmark Theatres
Norway Restaurants.
Germany Sports Arenas
Switzerland
UK

Countries with Restricted Utilities — In Principal ANYWHERE

Expensive or NO Gas
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B GsHPs

WHERE can Formpave, our Suppliers and Customers cap  ture the
Opportunity

Supermarkets

Shopping malls

Sports Centres

Private estates

ALL large open car parks
Homes- drives (SMALL?)
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B GsHPs

WHY

Attractive as a means of reducing CO 2 emissions (over 50%) — Green
commitment

100% CO2 free when tied to green tariff electricity
Very efficient Energy Source up to 500% (COP 5:1)
Can offer Cooling and Heating

Perfect for Under Floor Heating.
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B \Why a Marriage?

GSHP have the highest efficiencies when the loop is installed in

water and compacted rock — High ground conductivity giving HlI
COP’s

Efficiencies are enhanced when running at Under Flo  or heating
temperatures

Ease of install in a purposely constructed trench
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B Formpave - Geothermal Section

compaction 80/60Acqua Flow Blocks

Bedding Sand

~ ¥

Inbetex

Upper Sub Base
20-5 Stone /

Inbetex / SC membrane

Lower Sub Base
63-10 Stone

Geothermal Loop
O Q/ Sand Backfill (pea gravel)




B Formpave - Geothermal Section

High ThermalConductivity

20-5 Stone

Water Table

Maximum Ground Conductivity



B Typical Average System Efficiency

600 1

B Geothermal - Heat / Cool
5001

B Geothermal - Cooling Only
400 |

O Geothermal - Heating Only
300 _ _

B Domestic AC Units
200 1 . .

B Condensing Boiler
1001 B Traditional Boiler

O 4

% Efficiency
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B GSHP's

WHEN were they first used.

GSHP’s are not new.

The first ever was installed at Crystal Palace arou  nd 1850’s
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B How The Units Work
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B GSHP's

Who

Quite simply any supplier, specifier or customer who wish to conform
to Green Issues by reducing the amount of CO 2 emmisions they
would create at the same time saving money.
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B Ground Loops

OPEN

CLOSED
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B Open Loops

Wells
Rivers
Canals
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B Closed Loops

Bore Holes
Horizontal Loops
Ponds

Slinky — The Formpave solution
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Vertical Loop
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Horizontal Loop
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Pond Loop
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Geothermal Extraction Costs

Type Cost Ground Loop length/kW Output £/kW
Bore Hole £7500 2 bores at 85m 10m/kW 17kW
Pond Loop £3000 6 x 100mcoils | = - 17kW
Slinky £3000 2X 60m assy’s 7m/kW 17kW
Horizontals £2500 2x80mx6 Om/kW 17kW
£1250 4 x 40m assy’s 5m/kW 17kW
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Geothermal Extraction Costs

Type Cost Ground Loop length/kW Output £/kW
Bore Hole £7500 2 bores at 85m 10m/kW 17kW £450
Pond Loop £3000 6 x 100m coils | = ----—--- 17kW £175

Slinky £3000 2X 60m assy’s 7m/kW 17kW £175
Horizontals £2500 2x80mx6 Om/kW 17kW £175

£1250 4 x 40m assy’s 5m/kW 17kW
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