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Fuel pellets - Introduction

] Pellets are a popular heating fuel in Nordic countries
JRenewable, domestic and CO2 neutral

] Pellet quality is a problem for end users
1Often pellets have low mechanical strength

- Low strength causes problems in boiler feeding
systems

_IDifferences in pelletizing between tree species
(JHardwoods are considered as a difficult raw material
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This study discusses:

1 Aim of the study
» Test effect of compression load
= Test effect of temperature
» Test different tree species

» Mechanical strength is the studied
i ] variable

J Method

= Two single channel pellet presses

= Laboratory scale

1) 2) ) = Channel diameter 10 mm
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Pellet press — first version
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Effect of compression pressure
on pellet breaking strength
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Pellet press — second version
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Simulation of continuous
pelletizing: Press channel

12 mm
<>
15 mm
Small part of
t J pellet is compressed
out at every stroke
45 mm
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Experiments — raw material

] Scots pine (Pinus sylvestris)
= Density 418 kg/m?3
» Temperatures from 40 to 140 °C

J Trempling aspen (Populus tremula)
= Density 397 kg/m3
» Temperatures from 120 to 180 °C
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Experiments: Load In
compression phase

This is called stick-slip friction.*

160 . o 160
Scots pine, 120 C
Scots pine, 80 °C
120 A 120 - Aspen, 180 °C
I o
o [
= =
] 8
D 80 O 80
= =
n n
40 - 40 -
0 T T T T 1 1 0 T T T
0 1 2 3 4 5 6 0 1 2 3 4
Time, s Time, s

HELSINGIN YLIOPISTO *) Shang, G. 2008 Friction-induced vibrations and sound. CRC Press

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www.helsinki.filyliopisto



Pellet properties and
temperature

Scots pine Scots pine
60 °C 140 °C
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Tumbling tests
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Conclusions

JTemperature
» Increases mechanical durability and strength
» Causes oscillating loads and unsteady flow

= QOperation of the pelleting device becomes unsteady and
difficult

] Tree species have differences
= For Scots pine 100 — 120 C is suitable temperature range
» For Aspen substantially higher temperatures: 140 — 160 C
= Silver birch requires significantly more compression force
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