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Laimet Screw Auger Chipper

Fuel preparation for commercial gasification projects, especially those of large size, has been a major problem
for those seeking to change over to renewable biomass available from forestry activity. With only smaller fine
chips from conventional plate or drum chipping technology, it is difficult to obtain a fuel chip specification to
meet the needs of charcoal size in the packed bed of gasifiers.

| first saw the screw auger chipper sold as the Sasmo brand back in 1985, and have always believed this
method could replace the traditional wood block fuel, and eventually in 2000, tested chips cut with a Sasmo in
Northern Ireland. The chips were clean cut, critical to unrestricted flow movement, but very uneven in size due
to the wood coming from storm damaged trees, mainly decaying. This created a lot of fines and dirt like
material, causing unusual gasification problems. This was resolved by screening.

With fuel preparation the critical fuel supply issue, a recommendation was made to purchase the latest version
of the Sasmo chipper, now redesigned and marketed as Laimet HP-25, www.laimet.com for our Californian
project with CalForests. This development project will be reported separately. Tractor driven for these tests,
the chipper is now being set up with it's own engine.

Given the rare opportunity to actually test out some of the lesser know facts of gasification fuel chip behaviour
in a gasifier of know performance, provided positive experience for those attending, that | am sure will percolate
down into other uses and needs for specification sized chip.

Chips are not easy to photograph in a way that truthfully convey size, but you can see the changes as
explained in the text.

These tests were conducted in August 2008.
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Laimet Screw Auger Chipper

This is the HP
25 Laimet screw
auger chipper
located in
California that
was purchased
to evaluate this
method of fuel
preparation
specifically for
gasification
application.
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Laimet Screw Auger Chipper

Because we
were testing four
different species
of conifer
available from
the collection
region, The
chips were
blown into
recycled fertilizer
bags for
separate
gasification
trials.
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Laimet Screw Auger Chipper

Having waited
since 1985 to get
to use one of
these machines,
the first log had
to be signed off
by all involved.
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Laimet Screw Auger Chipper

We tested three
sizes of screw
auger blades,
and this is from
the smallest
blade.

Having the first
log stick and stall
due to our over
cautious low
RPM speed
level, provided
this photo of how
the chip cuts
develop using a
screw motion.
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Instead of lifting
full length logs,
we cut them into
5ft (1.5m)
lengths for
easier handling
by hand. The
finish site will
incorporate
equipment for
full log handling.
Each 5ft length
took three
seconds to chip.
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medium chip,
and take note of




Laimet Screw Auger Chipper

the average size,
compared to the
following

differing species.

\

http://www.fluidynenz.250x.com/_framed/250x/fluidynenz/Oct08/chipper.html (7 of 13) [10/10/2008 4:51:16 PM]

Medium chip, but
smaller size
range.




Laimet Screw Auger Chipper

Medium chip,
again with
differing size
range.
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This is the
business end of
the Laimet
Chipper,
showing the
small screw
auger being
changed. This
took 1.5 hrs with
quite a struggle




Laimet Screw Auger Chipper

1 |until we learnt
- |the tricks not

covered in the
instruction
manual. We
changed the
blades four times
in ten days, but
this is not
normally done
once in use.

The screw

augers are
shipped like this,
in a cage that is
used to return
the augers back
to the factory for
total rebuilding.
The blade edges
are like razors,
and very hard.
The big screw is
on the right, and
medium on the
left.
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Laimet Screw Auger Chipper

This is the
biggest chip
size, and as you
can see, it has a
good chunky
structure.
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The same big
chip/chunk side
on, showing




Laimet Screw Auger Chipper

none of the
linear fracturing
commonly seen
in small chips.

Changing
species, the big
chip/chunk
changes it's size
ratios, and
shattering
produces more
fines. Wood
moisture also
play a big part in
how the chip
cuts.
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Laimet Screw Auger Chipper

From previous
experience of
fines in chip, we
screened out the
fine bark and
whatever else
fell through the
screen. These
fines always
gravitate to the
bottom of piles,
and get picked
up as a slug,
causing a
complete change
to the staged
char evolution in
a packed carbon
bed common to
many gasifiers.
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Note the
oversized end
chunks from the
log. These too
need separating




Laimet Screw Auger Chipper

out as their char
evolves at a
differing rate to
the average
small chip
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Having waited
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these machines,
the first log had
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We tested three
sizes of screw
auger blades,
and this is from
the smallest
blade.

Having the first
log stick and stall
due to our over
cautious low
RPM speed
level, provided
this photo of how
the chip cuts
develop using a
screw motion.
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Instead of lifting
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we cut them into
5ft (1.5m)
lengths for
easier handling
by hand. The
finish site will
incorporate
equipment for
full log handling.
Each 5ft length
took three
seconds to chip.

http://www.fluidynenz.250x.com/Oct08/chipper.html (6 of 13) [10/10/2008 4:51:19 PM]

These are the
medium chip,
and take note of




Laimet Screw Auger Chipper

the average size,
compared to the
following

differing species.

\

http://www.fluidynenz.250x.com/Oct08/chipper.html (7 of 13) [10/10/2008 4:51:19 PM]

Medium chip, but
smaller size
range.




Laimet Screw Auger Chipper

Medium chip,
again with
differing size
range.
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instruction
manual. We
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blades four times
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augers are
shipped like this,
in a cage that is
used to return
the augers back
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good chunky
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From previous
experience of
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screened out the
fine bark and
whatever else
fell through the
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char evolution in
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Magnetically Attracted Carbon Particles

Discovered while conducting packed charcoal bed analysis of an Andes Class gasifier, some of the fine carbon
dust located in the oxidation zone of the gas making process, were found to be attracted to a magnet. While
unusual to see carbon sticking to a magnet, a number of explanations have been offered, with the most likely
one, that trace elements such as iron migrate with the pyrolysis gases, and carbonize in the oxidation zone.

This is only a simple explanation, the truth is probably a little more complex. The photos tell their own story, and
I can only apologise for my poor photography.

September 2008.

With the back
ground dust
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separated, the
remaining
particles join to
form a miniature
vertical carbon
forest.



Magnetically Attracted Carbon Particles

L

This shows the
tiny blister like
reflective nodules,
which suggests
this carbon is
carbonized tar
from the pyrolisis
gases.
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Magnetically Attracted Carbon Particles

With the naked
eye, these carbon
trees looked like
Pine, or Fir trees.

http://www.fluidynenz.250x.com/_framed/250x/fluidynenz/Sept08/mcarbon.html (4 of 8) [10/10/2008 4:51:21 PM]



Magnetically Attracted Carbon Particles
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Very difficult to
get the 3D effect.
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Magnetically Attracted Carbon Particles

A side view
through the
container, shows
the carbon trees
standing.

A couple of rogue
trees grow away
from the main
bunch!
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Magnetically Attracted Carbon Particles

Fuzzy, but just to
show another
view.

The magnet set
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below the
contained sample
extracted from the
mass in the back
ground. Only a
tiny proportion of
the char sampled
had this magnetic
attraction.
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MicroLab

In recent years, the interest in gasification has seen many researchers trying to set up projects
for fuel testing, with equipment that is out of sync with the realities of applied gasification
principles. Bench top testing of very small amounts of fuel, certainly provides useful information,
but this often cannot be extended to apply to the realities of gasification on a usable commercial
scale.

Small gasifiers are very rare to find from commercial manufactures, especially for raw biomass,
as these sizes were proven to be more suited to charcoal fuels, and this project showing the
Microlab gasifier, was prepared as a special favour to add a gasification facility to the University
of Ulster, Northern Ireland. It is set up to enable the gas to be blown out hot with only cyclonic
cleaning, or pass through a separated second cyclone and gas cooling cleaning system that can
be used to run an engine of about 1 litre cylinder capacity (at 1500 rpm). As a micro gasification
process, the small dimensions behave exactly as the larger systems, but still must conform to
fuel specification in relation to the set parameters. As an opportunity to study gasification at this
level, it provided me with a rare chance to compare charcoal and wood at a manageable level,
and my own research stumbled a few steps forward during the proving trials.

Gasification gives up it's secrets very reluctantly, and it is my hope that this gasifier will assist to
provide a new generation of informed people who choose to pursue this technology from an
informed base line. Size might create the impression that it is perfect for domestic application,
but that will be for others to decide, as a market cannot be developed building these one at a
time. Having built this system to meet the evolving expectations of a modern World with
regulations etc, it will provide a safe and reliable tool for many years to the students of Ulster
University.

Specifications:

Gasifier Type. Downdraft (throated tar cracking)

Maximum Output. 9.8Nm3/hr

Maximum Fuel Consumption 4.5 kg/hr

Fuel Hopper Test Volume 3 litres
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MicroLab

Test Time Duration

20 minutes

" -

Front view
showing the
cabinet
enclosure of all
hot
components,
with basic
instrumentation
of three
manometers
and digital
thermometer.
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MicroLab

. Interior
Py components R-
' IHEEE.“ _ s 2 L Gasifier,
: ] Blast tube,
\ ‘||| e | Twin Cyclones
b | with single soot
| pot (changed
to separate
pots later)
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MicroLab

Rear view
showing
sawdust filter
and main gas
cooling fan.
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MicroLab

Hot air exit,
and air supply
hoses to test
flare nozzle,
which acts as
aspirator for
suction ignition
of hearth
module
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MicroLab

Test flare
nozzle,
showing hot
gas suction
aspirator under
nozzle
actuated with
low pressure
air, and
tangential
combustion air
into nozzle.
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MicroLab

Ready for
testing inside
building, shows
that the
instrument
panel swings
around to suit
position of
operator.
Manometer
hoses are
concealed in
pipe support.
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First time
ignition shows
the classical




MicroLab

incandescent
oxidation zone.
While this
indicates
correct
temperatures,
it is only one
factor of
making a tar
free gas

-;_ﬁ__—'—'

—— First gas, but
aﬁ

= : . | |camera flash
—— # killed the
™ : & |moment, but
L — | B |you can just
E— ' ¢ T £ |see it against
the back

ground of the
door.
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As our day was
long, this shot
at night shows
the test flare
burning with all
the fine
particulate,
which due to a
glitch, the hot
cyclone
ejected.
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The dust
ejection was
fixed by
separating the
cyclones from
a single soot
box, into
separated
boxes
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Now free of
dust, the test
flare has lost
the red ting of
burning soot.
The
temperature
was pretty
steady (+ or -
10C) over all
tests at just
under 700C.
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to test the gas
cooling, the
dust ejection
also went into
the
condensate
resulting in this
very black
sample.

http:/iwww.fluidynenz.250x.com/_framed/250x/fluidynenz/jul08/microlab.html (12 of 14) [10/10/2008 4:51:25 PM]

The first black
condensate
sample is on
the left after a
couple of days
to settle. The
sample on the
right is after
the soot boxes
were fitted,
and has only
been standing
one day. Both
samples are
particles in




MicroLab

http://www.fluidynenz.250x.com/_framed/250x/fluidynenz/jul08/microlab.html (13 of 14) [10/10/2008 4:51:26 PM]

suspension

_ |which will

settle out, not
toxic black

liquor which

has
hydrocarbons

" |in solution. The

brown colour
comes from

. |dissolved ash,

giving the
aqueous
condensate a
pH of 8.2

The fuel for

this size of
gasifier can be
thick small
chips, or these
sugar lump
size sawn and
chopped
blocks. Itis
important that
the charcoal
formed is from
a size that can
carbonise,
oxidize, and
reduce as it
shrinks in
volume,
without closing
the interstitial
space of the




MicroLab

packed bed.

This final photo
shows the char
as it changes
both volume
and size as it
passes
through each
stage of this
gasification
process.
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In recent years, the interest in gasification has seen many researchers trying to set up projects
for fuel testing, with equipment that is out of sync with the realities of applied gasification
principles. Bench top testing of very small amounts of fuel, certainly provides useful information,
but this often cannot be extended to apply to the realities of gasification on a usable commercial
scale.

Small gasifiers are very rare to find from commercial manufactures, especially for raw biomass,
as these sizes were proven to be more suited to charcoal fuels, and this project showing the
Microlab gasifier, was prepared as a special favour to add a gasification facility to the University
of Ulster, Northern Ireland. It is set up to enable the gas to be blown out hot with only cyclonic
cleaning, or pass through a separated second cyclone and gas cooling cleaning system that can
be used to run an engine of about 1 litre cylinder capacity (at 1500 rpm). As a micro gasification
process, the small dimensions behave exactly as the larger systems, but still must conform to
fuel specification in relation to the set parameters. As an opportunity to study gasification at this
level, it provided me with a rare chance to compare charcoal and wood at a manageable level,
and my own research stumbled a few steps forward during the proving trials.

Gasification gives up it's secrets very reluctantly, and it is my hope that this gasifier will assist to
provide a new generation of informed people who choose to pursue this technology from an
informed base line. Size might create the impression that it is perfect for domestic application,
but that will be for others to decide, as a market cannot be developed building these one at a
time. Having built this system to meet the evolving expectations of a modern World with
regulations etc, it will provide a safe and reliable tool for many years to the students of Ulster
University.

Specifications:

Gasifier Type. Downdraft (throated tar cracking)

Maximum Output. 9.8Nm3/hr

Maximum Fuel Consumption 4.5 kg/hr

Fuel Hopper Test Volume 3 litres
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Test Time Duration

20 minutes
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Front view
showing the
cabinet
enclosure of all
hot
components,
with basic
instrumentation
of three
manometers
and digital
thermometer.
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Rear view
showing
sawdust filter
and main gas
cooling fan.

http://www.fluidynenz.250x.com/jul08/microlab.html (4 of 14) [10/10/2008 4:51:28 PM]




MicroLab

Hot air exit,
and air supply
hoses to test
flare nozzle,
which acts as
aspirator for
suction ignition
of hearth
module

http://www.fluidynenz.250x.com/jul08/microlab.html (5 of 14) [10/10/2008 4:51:28 PM]




MicroLab

Test flare
nozzle,
showing hot
gas suction
aspirator under
nozzle
actuated with
low pressure
air, and
tangential
combustion air
into nozzle.
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Ready for
testing inside
building, shows
that the
instrument
panel swings
around to suit
position of
operator.
Manometer
hoses are
concealed in
pipe support.
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Chile Gasification Testing

When it becomes necessary for producer gas to replace LPG or natural gas in the commercial sector
of any country, locally manufactured gasifiers of appropriate design is a major first step. Surprisingly,
there are considerable variations in designs of ancillary systems needed from place to place, where
the gases are used for a multitude of process heat applications. There is also the need to
manufacture with materials that each country can supply and service.

When Douglas Diaz of Creapor SA. in Santiago Chile requested my assistance to assess gasification
in April 2007 ( See, Gasification comes to Chile), | agreed to provide Fluidyne Technology to explore
the potential market applications using larger gasifiers. The following photos show some of the activity
during my visit April 2008 to test the larger gasifier, which has been given the identification of

the "Andes Class", in keeping with the regions for which it has been designed. The gasifier was
constructed within a three week period, prior to my arrival.

In the test situation, none of the automation was fitted, although the internal mechanisms were in
place, and could be, and were operated manually. This allowed an evaluation to be made to adapt
locally available technology to these systems, and to provide operating experience as to why systems
can be both beneficial or detrimental to a gasifiers operational reliability. It also enables a

manufacturer to be tested on the level of understanding to each modal of technology transfer.

When conducting operator training programmes with the gasifier, first the manufacturer, then key
company staff, are given a written and practical test, again in modular format, providing a capability to
then work without direct supervision regarding the gasification process. Previous experience has
proven that gasifiers supplied without training support, is a waste of time and investment to all

concerned.

In providing this project profile, | have taken the opportunity to show how fast wood can turn into
charcoal reducing in size, only as it begins to enter the oxidation zone, which in this blown gasifier, is
slightly above the air nozzles. No raw wood should be seen in the oxidation zone, as the amount of
endothermic heat needed to drive the gas making process, can only be achieved from a packed
charcoal bed. Many incorrect descriptions exist of this process from wood to charcoal in a downdraft
gasifier of this type, so take a minute to appreciate how critical this is to making a tar free gas. At full

output of about 300kWt, the flow rate of fuel through this zone is 2kg/minute.

Also tested for the first time (by ourselves), was a ceramic combustion chamber concept of the
"Cyclomix Burner", we developed for producer gas application. It was sized at only 25% of the gas
output, so use your imagination to see four of these blocks all burning at the same time. The ceramic
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Chile Gasification Testing

component concept is not new, but is an area of expertise that this company can add, providing a
wider application for producer gas heating. This was only a test of concept, which considering the gas
had no dust cleaning systems, burnt very cleanly without odour or smoke during the testing. Smoke
does appear when producer gas is combusted, where high levels of CO2 are in the gas before

combustion.

Of special mention, the fuel wood preparation. It was an excellent use of my time to cut the wood
blocks for these tests, having manually cut many tonnes during the last 32 years. It is not a waste of
time where rural jobs are few, and incomes are desperately needed, where cut dry wood becomes a
valuable local resource for gasified installations. Fuel wood chips specifically appropriate for gasifiers
do not exist in the wider context of wood chipping, and is an ongoing priority in the work that | am

associated.

The company Creapor SA. also manufacture hot water boiler heating systems, for which they have
an active development programme, as well as an assembly line for popular sizes. They have allowed
me to show you a couple of photos during factory testing, which was interesting for me to see a real

gasifying type combustion process in application.

Doug Williams.
May 2008.

IMG_0189.jpg 1.
When there is no
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prior experience of
preparing gasifier
fuel, there is only
one way to begin,
using basic manual
labour, mine in this
case.
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IMG_0188.jpg 2.
After the logs are
axe split into billets,
a tungsten blade
tip saw cut the
blocks to a mixture

of sizes.

IMG_0076.jpg 3.
The finished fuel had
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a bulk density of
about 350kg/m3,
average for block
Eucalyptus fuel dry,
ready for
gasification.

http://www.fluidynenz.250x.com/_framed/250x/fluidynenz/chilie/chilie.html (5 of 21) [10/10/2008 4:51:32 PM]

IMG_0043.jpg 4.




Chile Gasification Testing

Checking the gasifier
components before
final assembly. This
workshop works to
ISO 2000.
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IMG_0064.jpg 5.
Final assembly
checks before
painting and testing.
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IMG_0253.jpg 6.
Ready for testing
with temporary
removable start-up
hose.

IMG_0256.jpg 7.
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New design of
ceramic combustion
chambers were also
being tested for this
development
programme. The
hanging ball is the
weight to hold the
fuel lock

closed during
manually operated
test programme.
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IMG_0211.jpg 8.

2 ; First start-up was in
H‘. cold foggy conditions
(10C), Ignition was 7
seconds, and first
gas within 1.5
minutes.
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First test is to check
colour of oxidation
zone, which shows
desired colour like
the sun.
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‘ First gas billowing

: out, and undergoing
"sniff" test for
odours. This is not
a joke comment.
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