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Rainwater Harvesting

With climate change now a reality rather than a speculated possibility, the demand on water
resources has gone up, whilst the amount of water available for supply has gone down. Forth
coming regulatory changes will mean that over 90% of UK homes will have their water usage
metered, making consumers more and more aware of how expensive the commodity of
“common or garden” water has become.

Rain water harvesting has the potential to save a large volume of mains water and reduce
pressure on resources. Water that would otherwise be lost can be used instead to flush toilets,
water gardens and feed washing machines.

Rain water harvesting can ideally be used on large surfaces such as roofs or driveways. An
average driveway can provide up to 100m3 (100,000 litres) of water per year.

From a simple, above ground water butt to below ground storage tanks and comprehensive,
automatic recycling systems, Different range of rainwater harvesting products provide versatile,
economic and ecological solutions and give consumers the ability to freely collect water and use
it without feeling guilty; on their plants and lawns, for washing their cars, in their washing
machines and in their toilets.
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Figure 1: Rain Water Harvesting System
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Figure 2: Domestic Rain water harvesting system
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Biomass Boilers
What is biomass?

Biomass is a type of fuel that produces energy by burning plant and animal matter such as
trees, animal by-products, and general waste products.

Wood remains the most commonly used biomass fuel, and is used to power systems that
typically convert the energy into heat for water and space heating.

What are the benefits of biomass?

In terms of both installation and running costs, biomass has the lowest capital cost of all
renewable energy technologies. Wood fuel is also a carbon neutral resource and can make a
significant contribution to meeting the UK's commitment to reducing CO2 emissions.

How is the Government supporting biomass?

With concerns about sustainable fuel resources and climate change now driving Government
policy, there is an increasingly mainstream requirement for this type of technology.

As a result, biomass schemes are often eligible for financial support from regional, national and
European funding programmes, funding which Vital Energi is experienced in accessing.

So how is this technology being developed?

Vital Energi is one of the UK's leading developers of biomass and we have successfully imported
technologies and know-how from the Scandinavian market. Through strategic partnerships with
some of Denmark's most experienced energy consultants and engineers, Vital Energi is
currently pioneering a new breed of biomass technology solutions in the UK.

One such project is the UK's largest biomass wood-fired community heating scheme at Oban, in
Scotland, which recently received the Green Energy Award for '‘Best Renewables Project'.
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Fully automatic pellet charging system

Control unit with illuminated full text display

Large hopper for pellets

Burner bowl in high-temperature resistant stainless steel
Precise fuel contro! through pulsating pellet auger

Fully automatic ash removal from the burner bowl integral ash
[

Fully automated ash removal from the combustion chamber and
the secondary heating surfaces

Fig 3: Biomass Boiler
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Using the sun’s energy to create electricity, PV systems only require daylight not direct sunlight

Solar Energy:

to work. PV systems convert solar radiation into electricity. The simplest systems provide
electricity to a building directly, but they can also be used with batteries to store energy or be
connected to main grid. The efficiency of a PV system is affected by its location and aspect with
southerly locations and south facing panels being more effective.
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Fig: Typical Photovoltaic Solar Collection System
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Benefits:

Reduces CO2 emissions on an average domestic system by up to 400kg per year
(depending on the fuel being replaced)

Easy-to-install and maintain

They can easily be integrated with other heating systems to meet the additional hot
water requirements during winter.

Reduces hot water heating energy costs. Solar hot water can save money, reduce your
carbon emissions, and can give you lower dependence on expensive imported energy

Cost, savings and maintenance

¥

Costs for installing a solar electricity system vary a lot - an average system costs
between £8,000 and £20,000, depending on its size and type.

In general:

the more electricity the system can generate, the more it costs but the more it could
save

solar tiles cost more than conventional panels
panels built into a roof are more expensive than those that sit on top but,
if you need major roof repairs, PV tiles can offset the cost if roof tiles

Savings can be considerable - up to 1.2 tonnes of CO2 a year, and around £250 off your
electricity bill. A 2.5 kWp system could provide around half of a household's yearly
electricity needs.

Maintenance is generally small - you'll need to keep the panels relatively clean and
make sure trees don't begin to overshadow them.

Installation Requirements

Do you have a sunny place to put it? You'll need a roof or wall that faces within 90
degrees of south, and isn't overshadowed by trees or buildings. If the surface is in
shadow for parts of the day, your system will generate less energy.
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Is your roof strong enough? Solar panels are not light and the roof must be strong
enough to take their weight, especially if the panel is placed on top of existing tiles. If in
doubt, ask a construction expert or an installer.

Do you need planning permission? In England and Scotland, you don't need planning
permission for most home solar electricity systems, as long as they're below a certain
size - but you will if your home is a listed building, or is in a conservation area or World
Heritage Site.

Grey Water Recycling:
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Storage
Tank

Cleaning
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Fig: Grey water recycling system

Benefits:
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¥ Up to 30% reduction in water consumption (reduces water bills without changing the
user's behavior).

¥ Easy to install and maintenance free.

¥ Removes need for complex water treatment.

Ground Source Heat Pumps:
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Ground source heat pumps use solar energy naturally stored in soil, bedrock and groundwater as a heat

source. They do require electricity to operate, but efficiently produce up to five times as much heat

energy for every unit of electricity they use.

Installing a Ground Source Heat Pumps

¥ Aground source heat pump can be installed with a horizontal collector; lengths of pipe
are buried underground to a depth of around 1 to 2 metres.

¥ Alternatively, a vertical collector can be used, which requires a bore hole to be drilled to
a depth of around 50m to 200m and the collector is fed into the hole.

¥ Electrical and plumbing installation is straightforward. It requires only a 240V mains
supply and simple flow and return connections to internal and external wall circuits

Benefits

¥ Extremely Energy efficient producing up to five times more heat for every unit of electricity
used.

¥ Environmentally friend a typical unit can save up to 2tonnes of CO2 per year

¥ Maintenance free

¥ Operates at 225% efficiency when heating domestic hot water (Compared to 100% for electric
immersion heaters and 85% for gas boilers).

¥ Designed to achieve 400% efficiency with radiators and underfloor heating system

10
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(Fig: illustrates working of Ground source heat pumps.)

Operating Cost Example:

¥ House: 3,792 sf (1,896 sf on main floor with full walkout basement)
Heat Load: 80,430 BTU/h
Geothermal System: Vertical bore ground source heat pump system
Conventional System: 90% efficient natural gas furnace and electrical air conditioning
system

11
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¥ Costs and savings

Costs for installing a typical system suitable for a detached home range from about
£6,000 to £12,000. Running costs (to produce heating and 50% of domestic hot water)
are likely to be around £540 per year, but will depend on a number of factors - including
the size of your home and how well insulated it is. Savings can be considerable - up to
1.8 tonnes of CO2 and £750 if you're replacing an oil-fired central heating system. To
reduce your home's CO2 emissions further, consider installing solar electricity or some
other form of renewable electricity generating system to power the compressor and
pump.

Fuel Displaced £ Saving per year CO2 saving per year
Gas £410 1.2 tonnes
Electricity £1000 7 tonnes
Oil £750 1.8 tonnes
Solid £350 6.5 tonnes

12
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Air to water/air source heat pumps

Air source heat pumps absorb heat from the outside air. This heat can then be used to warm
water for radiators or underfloor heating systems, or to warm the air in your home.

The System
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(FigComponents of an Air-source Heat Pump (Heating Cycle)
How do air source heat pumps work?

An air source heat pump extracts heat from the outside air in the same way that a fridge
extracts heat from its inside. It can extract heat from the air even when the outside

There are two main types:

An air-to-water system uses the heat to warm water. Heat pumps heat water to a lower
temperature than a standard boiler system would, so they are more suitable for underfloor
heating systems than radiator systems.

An air-to-air system produces warm air which is circulated by fans to heat your home.
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The efficiency of air source heat pump systems is measured by a coefficient of performance

(CoP) - the amount of heat they produce compared to the amount of electricity needed to run
them.

The benefits of air source heat pumps

eReduce your fuel bills: air source heat pumps run on electricity, so there's no need to pay for
gas, oil or solid fuels to heat your home.

*Cut down on wasted electricity: heating your home with an air source heat pump is much
more efficient than using electric radiators.

eSave space: an air source heat pump system is compact, and requires no storage space for
fuel.

Is an air source heat pump suitable for my home?
To tell if an air source heat pump is right for you, there are a few key questions to consider:

*Do you have somewhere to put it? You'll need a place outside your house where a unit can be
fitted to a wall or placed on the ground. It will need plenty of space around it to get a good flow
of air.

e|s your home well insulated? Since air source heat pumps produce less heat than traditional
boilers, it's essential that your home is insulated and draught proofed well for the heating
system to be effective.

*\What fuel will you be replacing? The system will pay for itself much more quickly if it's
replacing an electricity, oil, Liquid Petroleum Gas (LPG) or coal heating system than a gas one.

*\What type of heating system do you want? Air source heat pumps are much better at
powering underfloor heating systems or warm air heating than radiator-based systems.

e|s the system intended for a new development? Combining the installation with other building
work can reduce the cost of installing the system.

Costs and savings

Costs for installing a typical system suitable for a detached home range from about £7,000 to
£10,000 including installation. Running costs for space heating (but not hot water for washing)
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are likely to be around £440 per year. This will vary depending on a number of factors -
including the size of your home and how well insulated it is.

Savings can be considerable - up to 6 tonnes of CO2 and £870 per year for a system that
replaces an electric heating system, or 1.3 tonnes of CO2 and £580 for an oil-fired system.

Fuel Displaced £ Saving per year CO, saving per year
Gas £300 830 kg
Electricity £870 6 tonnes
Oil £580 1.3 tonnes
Solid £280 5 tonnes

All savings are approximate and are based on an air source heat pump providing 100% of space heating
in a detached property.
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