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Biomass Basics

Woodfuel is widely available, versatile and used in three forms, pellets,
Highland Birchwoods logs, or chips. each suited to different situations. Pellets now readily avail-

Lifitalan i Fesd] able, are clean and compact and suitable for a range of property sizes.
Munlochy Logs are the cheapest and probably the most widely available.

IV8 8NN Woodchips are generally suitable for heating and provision of hot water for
larger properties .

This information sheet will guide you through the basics:
1 How much energy do | use?

Which type of fuel should | choose?

How much will | need?

How much Cowill | save if | switch to woodfuel?
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What boiler and stove options are available?

Northern
| Mg Periphery
® & Programme



Average Energy Use

Average Energy Use (Highland Domestic) per annum
Average Highland House, Heating and Hot waterc. 22 MWw
=c. 22 000 kWh

We have presumed that automated woodfuel equipment is 85% efficient
S0 the gross average energy use is 22000 kWh/0.85 = 25882 kWh.

In practice the energy use per house varies enormously and is dependent
on age, location, size, insulation levels, occupancy and building fabrig

A4

What do we mean by kWh?

kWh is a kilowatt hour, a standard measure of en-
ergy use. For example it would be the energy used
to light a 100 watt bulb for 10 hours.

Or using a heater like this
for an hour.
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Calculate your own annual energy u

You can find an online version of this sheet at:

www.energysavingtrust.org.uk/uploads/documents/housingbuildings/ce54.pdf

Boiler sizing worksheet
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§. Add up fabric heat losses
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6. Calculate ventilation heat loss
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http://www.energysavingtrust.org.uk/uploads/documents/housingbuildings/ce54.pdf

Annual Energy Use

Table to show Annual energy use for heat and hot water by month for a 22 000 Kwh
net energy use house

This requires 25882 kWh gross if boiler is 85% efficient

tonnes logs
or chip gross
Monthly @ 30%
% heat kWh total | Moisture Pellets
Month budget (gross) Content (Tonnes)
April 9.81% 2478 0.71 0.52
May 7.55% 1987 0.57 0.41
June 4.92% 1415 0.40 0.29
July 3.15% 1030 0.29 0.21
August 2.82% 958 0.27 0.20
September 4.40% 1302 0.37 0.27
October 7.47% 1969 0.56 0.41
November 10.25% 2574 0.74 0.54
December 12.91% 3152 0.90 0.66
January 12.83% 3134 0.91 0.65
February 11.86% 2924 0.84 0.61
March 12.03% 2961 0.85 0.62
Total 100% 25882 7.395 5.39

Annual energy use by month (22 000 kWh net annual energy use house)
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Which type of fuel should | choose?
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How much fuel would | need if | use Pellets ?

Annual pellet requirements for an average Highland house.
1 tonne pellets = 4700 kWh
C Average house pellet use = 22000/4700 = 4.6 tonnes

Automated pellet equipment efficiency = c. 85%

Crequirement for average house #4.6 tonnes /85 x 100 = 5.5tonnes

How much if | use logs or chips

Annual woodfuel (Logs and woodchip) requirements for an average Highlang

house.
1 tonne wood @ 30% Moisture Content (MC) = 3500 kWh
C Average house wood use = 22000/3500 = 6.3 tonnes

Automated Woodfuel equipment efficiency = c. 85%

Crequirement for average house %.3 tonnes /85 x 100 = 7.42 tonnes

Open fireplace efficiency = c. 35%

Crequirement for average house = 6.3 tonnes / 35 x 100 = 18 tonnes




What do we mean by moisture content?

Effect of Moisture Content on energy content of woody
biomass.

~—*

Moisture Content is worked out on the difference of weigh
between an wet sample and oven dry sample (where the
moisture content = 0%)

To work out the moisture content:

Wet weightc¢ dry weight

Wet weight

So a log weighing 1.4 Kg when wet and 1 kg when dry has a
moisture content of :

14¢c1l = 0.4 = 30%
1.4 4

The graph below shows the importance of buying dry wood. One tonne of wood dried to
30% moisture content has an energy content of 3480 kwWh, compared to one tonne of
freshly felled wood at 60% moisture content which has less than half, at 1680 kWh.

Moisture Wood energy
content %|(Kwh / tonne) 65000
0% 5280
5% 4980 5000 ™20
10% 4680 o \
15% 4380 c 4000 N\ 2480
20% 4080 2 3000 N
25% 3780 £ \
30% 3480 < 2000 N 1680
35% 3180 1000
40% 2880
45% 2580 0 '
50% 2280 0 30 60
55% 1980 Moisture Content
60% 1680
65% 1380
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How much Cowill | save?

Different fuels have different Carbon
Dioxide emissions. The emissions for
the most common fuels in grammes
per Kwh are:

Approximate CQemissions from different fuels in g/Kwh

Wood Wood | Natural | Heating

Fuel | Logs chip pellets gas oil Electricity Coal
gCQ/
Kwh 4 64 70 211 304 433 1102

To calculate annual G@missions for a building use:

Annual CQemissions (tonnes) = Energy use (kWh) x g&@®h

1 000 000

Approximate C@emissions from different fuels for 22 000 kwWh house (tonnes/annum)

Wood Wood Natural | Heating
Fuel Logs chip pellets gas oil Electricity | Coal

tonnes
cq/
Kwh 0.088 1.408 1.54 4.642 6.688 9.526 24.244

(These figures are based on extraction and transport as well as burning)
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What boiler and stove options are

available ?

Pellet Fuelled Room Heaters

Sizes available:
5to 15 kW

Suitability:
Room heating

Advantages:

Pellets are readily available

Automated lighting with timer control

Extremely high efficiencies ensure very low levels of ash production.
Easy to maintain

Considerations:

Relatively high capital costs

Requires manual refilling

Other heat sources may be needed outside of room where heater is sites
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What boiler and stove options are

avallable ?

Pellet Fuelled Room Heaters with back boilers

Sizes available:
8 to 35 kW

Suitability:
Room , radiator and hot water heating

Advantages:

Pellets are readily available

Automated lighting with timer control

Extremely high efficiencies ensure very low levels of ash production.
Easy to maintain

Considerations:
Relatively high capital costs
Requires manual refilling
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What boiler and stove options are

avallable ?

Pellet Boilers

Sizes available:
15 to 500 kW

Suitability:
Single houses, up to 10s of houses

Advantages:

Pellets readily available

Can supply all heat and hot water
Convenience of oil heating

Fuel cost similar to oil

Can be linked to more than one building
Fully automated operation

Considerations:

High capital costs

Requires relatively large fuel storage area

Chip boilers more cost effective for more than one building
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What boiler and stove options are

available ?

Woodchip Boilers

Sizes available:
25 to 5000 kW

Suitability:
Larger houses to communities

Advantages:

Fuel is relatively cheap

Automatic combustion

Suitable for heating large groups of houses
Convenience of oil

Considerations:

High capital costs

Area required for deliveries

Boiler room required

Suitable access for delivery of fuel
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What boiler and stove options are

available ?

Log Boilers

N Ly inb— e

Sizes available:
15 to 100 kW

Suitability:
Small or large domestic dwelling

Advantages:

Fuel is very cheap, burns logs

Light boiler once per day to heat accumulator tank which supplies heat and hot water.
Easy to maintain

Can be linked to more than one house.

Considerations:

Requires large storage area for logs

Requires handling of large volumes of fuel

Needs lighting daily in the winter

Large boiler room required for tank and boiler

Requires forward planning to ensure supply of seasoned logs
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What else should | think about?

Early contact with suppliers

fuel store design

Find out where your local suppliers are, what they supply, the quality of supply,
and how they deliver the fuel. Bring them to your site and talk about access and

1. External underground bunker

Underground
4—— satorage

2. External hopper — auger extraction
Crane
T dalivery

Funl
hoppar

?‘;W.O.M

Early contact with your local
planning office

You may or may not need planning
permission and a building warrant, t
make sure talk to your local planners
and building warrant officers, they wi
be able to give you guidance.

O
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More Information ?

Pelletime Web site Northern
http://www.pelletime.fi/ > s Periphery
Programme
2007-£2013
For independent advice and information on renewable
heat:
info@usegreenheat.co.uk use
www.usegreenheat.co.uk green
heat
Highland Birchwoods web site HIGHLAND
www.highlandbirchwoods.co.uk/ BIRCHWOODS

Coille Beithe na Gaidhealtachd

The information provided in this document is intended for general guidance.
Highland Birchwoods can not take any responsibility for inaccuracies or omissions.

Highland Birchwoods is a Charitable Company Limited by Guarantee
Registered in Scotland SC142892 / Scottish Charity SC021146

Registered Office Address: 19 Culduthel Road, Inverness,IV2 4AA (not to be used for correspondence)
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