Fluidyne 25 years

Introduction

2001 marks the 25" anniversary of our company Fluidyne becoming invaved with the reseach and
development of woodgasifiersfor eledrica power generation.

From a coommercial perspedive, gasificaionis gill struggling to overcome the bad impressons
creaed by prematurely implemented projeds of the 70s and 8Gs and to a cetain sedor of our
administrations these problems dill exist into today's techndogy.

During the yeas we have dl contributed to this forum | have endearoured to assst those cmmmitted
to using gasifiers within the limitationsimposed by my commercial commitments andin part by
paranoia of having other companies copy our designs.

On refledion for many interested in gasifiers, just having questions answered is not enough, and
they have ared need to adually build a crredly designed gasifier that can run an engine without
destroying it.

There is aso aneal by some to investigate the various changes that take placein the transition d
woodto char to gas. Clealy itstimeto provide asdstancein amore pradicd manner than just
answering questions.

In 1989Fluidyne was awarded a @mntrad to supervise the gasification reseach tean at Bremen
University in the development of asimply constructed woodgasifier for developing courtries.

The design wasredly just alarger more versatil e gasifier based onFluidyne's Pionee Classgasifier
that did na read commercia production. Originally designed for 10kWNVe output consuming 14 kg
of woodhour, its an ided littl e gasifier for running engines up to abou 200Qcc, or just flaring the
gas for testing fuels etc. Construction could utili se existing scrap cylinders, and if you dort mind
frequent cheg replacement parts, you can make everything out of standard sted pipe and date.
For more reli ability however, using a hea resistant stainless sed, like Inconel, or Avesta253MA
for the reduction tube, grate and na@zetipswill give youyeas of operation (oursis abou 13 yeas
old).

Thisisagred littl e gasifier with no vces, and it tolerates beginner operators. Easily opened the
fuel bed remainsintad for examination layer by layer, enowgh data for any ardent reseacher or
student demonstrating renewable energy.

At the mention d students, thisisnot atoy or amodel gasifier and all safety regulations must be
applied to itsuse in any locaion.

Corredly operated, thislittl e gasifier produces atar freegas from awide range of woodfuel particle
sizes from chips or small blocks, so it shoud work onfuels avail able to most users. It does not
however gasify sawdust, pea, MSW or other unmentionables which from yeas of experiencewe
know dont work in ou systems.

Gas codling and cleaning can be complicaed if built to commercial standards, so | will | et you sort
out the best option to suit your situation. Besides| still have to kegp some seaets for myself!

The origina Pionea Classdrawing is on the Fluidyne Archive with abasic description d parts.
There is plenty of room for innowetion, just dont change they key dimensions except in the manner
prescribed.



As | am preparing for my 12" trip to Europe in as many yeas leaving onthe 1% June, | donit have
time to answer endessquestions. Just build it and then in July when I'm badk in New Zedand we

can sort out your individual queries. With any luck several will be operational and aherswill be
encouraged to join in the fun.

Looking forward to seang your projeds paosted in July.

Regards

Doug Willi ams

Fluidyne Gasification.
http://members.nbci.com/whitod s/



Operating Notes

A gasifier's performanceis only as goodas the fuel preparation, and ead type of fuel or spedes of
wood may require al adjustment of the throat tube or grate to perform troubdefree All fuel must be
dry (abou 15-20%).

Fuel flow creaes problems if the fuel doesn't flow, and we use asted bar conreding the engineto
the gasifier base leg to pu alittl e vibration into the system.

Depending on whether you How the gasifier or suck it, amanometer ontheinlet or outlet will
provide aresistance measurement acossthe heath bed. The adual measurement depends onthe
fuel but | liketo see dou 3-4" W.G. On suction.

For first time start-up set the internal measurements as $rown in red (on the drawing) asthisis OK
for most woodtypes using small blocks or large dhips. Fill t he heath with charcoal crushed to
abou the size of your thumb nail, urtil its abou 100120mm over the nozzles then add abou 40
litres of wood. If thereisalarge ar spaceover thetop d the wood, dop a mupe of pages of
burning newspaper inside and closethelid. This consumes the surplus oxygen and prevents gart up
explosions.

Now start the suctionfan and dfer aflaming rag or torch to ore of the ar nozzes. It shoud light
instantly and gas $houd evolve within minutes.

The fire shoud bun very bright if you have plenty of suction and redly youwant to seeit stay like
thisall thetime. If for some reason your suction a engineisn't big enough you can squeeze down
the end d the nozzle horizontally to get the right colour.

Shoud the heath bed increase resistancelift the grate until the presaure stabili ses, or lower it if
resistance kegps dropping away.

Tar may be present in the gasif the throat tubeistoolow, so lift it slightly, bu try to stay out of the
oxidation lobe or it will melt or burn the throat inlet.

Producer gas from woodis very wet and as the gas codls it isimportant to strip the mndensing
water away from the gas deam.



Safety

Under no circumstances operate the gasifier in an unventilated situation and every care should be
taken to avoid inhaling smoke or fumes from the system.

Regulations may exist that prevent you from operating these systems and it is important to check
any restrictions that may apply to your situation.



Questions

All guestions should be directed through the Gasification List in order for answers to become
ongoing archive reference.

http://www.crest.org/di scussion/gasification/current/



Fluidyne DIY Gasifier

Construction

The basic requirement for this project istwo 3mm steel cylindersrolled out of sheet, or along
existing scrap cylinder that can be cut in two. Both cylinders should be about 460mm in diameter
so that the taper above the nozzlesis avoided.

Retain the same length for the hearth cylinder and taper as shown on the drawing, but the fuel
hopper can be as long as you can practically handle. We found 60-80 litresis agood size.

Join the cylindersin the middle with aflange using 6 x 10mm bolts. You canuseaH.T. Sealing
rope or ajoining compound, we use the rope.

The three nozzle mountings are half inch BSP pipe sockets or pipe joiner welded half in through the
wall. The half inch pipe nozzles screw in from the inside, and a small sleeve of heat resistant
stainless Avesta 253ma or equivaent, welded around the end make them last longer.

For safety reasons the air inlets on the outside should have a connecting manifold or a 90 degrees
bend screwed in facing down. Y ou need to cap these for shut down of the gasifier.

This prevents any flash backs blasting you with flaming charcoal.

The throat tube/reduction zone is 160mm long and passes through a support plate made out of 5 or
6mm steel plate. We cut two notches out of the plate on opposite sides of the central hole, and
welded tits onto the tube so it can move up or down in small increments. The support plate sits on
lugs so the whole inner assembly can be removed to access the bottom end.

Make the grate exactly as shown with clearance of the endsinside the throat tube. It really is best to
use the heat resistant stainless for thisjob, but if nothing is available, make a heap of replacements
out of steel bar.

A stalk hangs down from the centre of the grate and passes down the tube support through the
bottom end. Weld a12mm nut on the outside of this support tube so that along bolt or threaded rod
can be screwed in, to push the grate up or lower it alittle. Y ou can also tap this bolt and shock the
grate alittleif aplug develops.

Clean-outs are through a short 80mm pipe barrel nipple cut in half and a pipe cap screws on to make
ased. Makesureit does seal or air will leak in or gas out!

It isimportant to make alarge outlet connection or you will throttle the hot gases exiting, and flange
it to whatever you are going to connect onto the hearth.

By necessity the fuel hopper must have a sealing lid and it should have a spring clamp as a safety
valve. Any air leaks through the lid will cause repeated small explosionsin the hopper. A poker
port just above the flange is useful to ensure the bed is packed before start-ups.

Try to obtain Avesta 253ma or Inconel for the nozzle sleeves and throat tube (2mm) and 12mm for
the grate bars.

Mountings can be welded to the hearth outer case and a clearance should be |eft underneath to
access the grate adjustment and "tapper".



Drawing and picture
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Thiswas the original size of the Pionea Classheath and fuel hopper, bu the narrow hopper caused
fuel flow problems. Wefitted alarger hopper, hencethe taper on the drawing above the nozzles. It
iseasier to just have the larger parall el cylinders.

Y ou can seetheignition pat, and air inlet which is between two nazzles. The grate shaker lever
didn't redly work and tapping the bottom is OK.

Mount the vibrator arm from the engine ébou 150mm below the bottom on the leg mourting.
Sanddast and paint with sili cone manifold paint.



