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Kyoto Agreement

75% of all household energy use must be 
renewably generated locally by 2020. This 

equates to more than one UK installation per 
second until 2020, or the UK faces hefty 

fines.

FIT, RHI Tariff and Green Deal 

UK Government offering £ Billions 
to make this happen  

Why Now ?Why Now ?



•• Gas BoilersGas Boilers

•• Oil BoilersOil Boilers

•• Biomass Boilers, Chip, Pellet & Log Biomass Boilers, Chip, Pellet & Log 

•• Wood Burners / Wood Burners / Multifuel StovesMultifuel Stoves

•• Heat Pumps, Air and Ground SourceHeat Pumps, Air and Ground Source

•• Solar ThermalSolar Thermal

•• Solar PVSolar PV

Fuel Sources AvailableFuel Sources Available



Green Deal to cover install costs

Proposed Residential RHI TariffsProposed Residential RHI Tariffs



A Single Solution ?A Single Solution ?

The highest carbon savings 
can be provided with a 
mix of energy sources, 

balanced to match 
individual situations



A Renewable SystemA Renewable System

Pellet Boiler 
or Heat Pump

Solar Panels 
PV & Thermal

Wood Burner
If suitable

80 - 100% Renewable
with 15-20 years of tariffs



The Wood burner
provides heat for central 
heating and hot water in 
Winter, using locally 
sourced wood at low cost. 

The Solar Panels provide 
hot water in Summer 

The Pellet Boiler
provides an easy to use 
backup heat source all 
year round. Fuel 
deliveries can be 
automated. 



A Thermal Store
allows the various 
heat sources to work 
in harmony with 
each other.

Storage is 
essential as the 
inputs from 
renewables will not 
perfectly match the 
demands for hot 
water and heating.



Solar input is highest 
during the middle of the 
day when hot water use 
is at the start and end of 
the day.

Wood burner input 
takes a while to get 
going, and can carry on 
into the night, when 
central heating is often 
required first thing in the 
morning.

Thermal Storage
overcomes these 
timing issues.



What is a What is a 

Thermal Store ?Thermal Store ?

• Provides Heat Storage

• Typically Vented and filled 
by Feed and Expansion Tank

• Containing Primary Water

• Safe to use with wood 
burners

• Used to drive both hot water 
for taps, and central heating



Schematic DrawingSchematic Drawing



Online Design ToolsOnline Design Tools
www.www.systemdesignersystemdesigner.co..co.ukuk

the SystemDesigner website 
has been developed to 

simplify the entire process of 
designing a Multifuel hot 

water system



www.www.systemdesignersystemdesigner.co..co.ukuk

• Collects all relevant data in a central online resource that 
you can access and update anytime.

• Works out central heating losses, ventilation losses, and 
hot water demand.

• Works out running costs, carbon footprints, boiler sizes 
and pump sizes, highlighting potential problems.

• Works out savings that can be made from renewables and 
RHI payments you may receive.

• Generates schematic drawings.

• Generates parts lists and an estimate.

• Allows others to very quickly grasp the design.

• Takes as little as 5 minutes.



Domestic Hot Water



Domestic Hot Water

• Hot water to taps is mains 
fed, and heated 
Instantaneously

• Plate heat exchangers are 
used to transfer heat from the 
stored water into mains water

• Store remains unpressurised 
while water to taps is up to 
10 bar pressure



Domestic Hot Water www.systemdesigner.co.uk



Domestic Hot Water www.systemdesigner.co.uk



Domestic Hot Water www.systemdesigner.co.uk



Central Heating

Radiators Underfloor 
Heating



Central Heating, Radiators

• Radiators are fed 
directly from the 
top section of the 
store 

• For multiple zones, 
more than one 
pumped circuit can be 
used, 
or motorised valves 
can be used to zone.



Central Heating, Underfloor

• Underfloor Heating 
is fed directly from 
the lower section of 
the store 

• Can be heated using 
low grade heat from 
solar or heat pumps, 
while top of store runs 
at higher 
temperatures



www.systemdesigner.co.ukCentral Heating



www.systemdesigner.co.ukCentral Heating



www.systemdesigner.co.ukCentral Heating



Boilers

Gas and Oil Biomass



Gas Boilers

Advantages

• Cheap Fuel

• Easy to Control

• High Grade Heat

• High Outputs 
from small 
compact boilers

Disadvantages

• Fossil Fuel

• Requires 
connection to 
Mains Gas 
Supplies

• No biomass RHI



Oil / LPG Boilers

Advantages

• No connection to 
mains gas supply

• Easy to Control

• High Grade Heat

Disadvantages

• Fossil Fuel

• On-site Fuel 
Storage

• Expensive Fuel 
Source

• No biomass RHI



Biomass Boilers

Advantages

• Low Carbon

• Low Cost Fuel

• High Grade 
Heat

• RHI payments

Disadvantages

• On-site Fuel 
Storage

• More hands-on 
than other boilers



Boilers

• Connected Directly

• Storage heated from 
the top-down

• Control over amount 
of store heated 

• Return Temperature 
Control



www.systemdesigner.co.ukBoilers



Wood Burners



Wood Burners

Advantages

• Zero Carbon

• Can make use of 
locally sourced fuel

• High Grade Heat

• Lowest Cost Fuel

• Can operate without 
electrical supply

Disadvantages

• Uncontrollable

• Requires additional 
overheat protection

• Requires high level of 
user interaction

• No RHI but some 
form of “recognition” 
expected



Wood Burners

• Connected Directly

• No pump, uses 
Gravity Circulation

• Additional Overheat 
required (not shown) 



www.systemdesigner.co.ukWood Burners



www.systemdesigner.co.ukWood Burners



Heat Pumps



Air Source Heat Pumps

Advantages

• Easy to Install

• Easy to Control

• RHI Tariff

Disadvantages

• Electrical input 
required (20-90%)

• Low Grade Heat

• Less Efficient in 
Winter



Ground Source Heat Pumps

Advantages

• Easy to Control

• Better Winter 
performance than 
Air Source

• RHI Tariff

Disadvantages

• Electrical input 
required (15-75%)

• Low Grade Heat

• Requires larger 
Electricity Supply

• Requires large 
Ground Area

• Major work



Heat Pumps

• Different levels of 
complexity

• Prefer direct connection, 
without anti-freeze

• Low temperature weather 
compensated heating

• High temperature hot 
water mode

• Diffuser tubes or baffle 
plates used to reduce 
mixing



www.systemdesigner.co.ukHeat Pumps



Solar Photovoltaic (Electricity)



Solar Photovoltaic (Electricity)

Advantages

• Free Energy

• Low Maintenance

• Feed In Tariff
provides 10% 
return

Disadvantages

• Inefficient way of 
generating heat from 
the sun

• Expensive

• Limited by available 
Roof Space

• Highly Visible
Permission often required 



www.systemdesigner.co.ukSolar Photovoltaic



Solar Thermal



Solar Thermal

Advantages

• Free Energy

• Low 
Maintenance

• RHI Tariff

Disadvantages

• Uncontrollable

• Seasonal Only 10% output in Winter

• Limited by available 
roof space

• Doesn’t cover central 
heating

• Highly Visible
Permission often required 



www.systemdesigner.co.ukSolar Thermal



www.systemdesigner.co.ukExtra Information



www.systemdesigner.co.ukCalculations



www.systemdesigner.co.ukCalculations

The calculations highlight potential 
problems with the design



www.systemdesigner.co.uk

Prefabricated Design Schematic Design



What to do next ?What to do next ?

Once you have a design 
finished, why not go and 

have a look at a fully 
working example ?



Over 30 Working 
Display Centres 

Nationwide

• Working 
Systems

• Access to your 
online designs

• Experienced

• Trade 
Discounts



Thankyou for listeningThankyou for listening



as recommended by…


