ALL POWER LABS

GASIFIER EXPERIMENTERS KIT

The GEK Gasifier
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GEK v2.0 Main Assembly

Gas Cowling, Reactor, Hopper
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Layout for CNC Plasma Cutting

(Cut from 1/16" thick mild steel sheet) (Cut from 1/8" thick mild steel sheet)

Reactor Inside
Insulation Tube Hatched areas are desired parts. Clear
areas are drops. Three sets of flange
rings and end plates can be cut from
one 4' x 8' sheet.

Hopper Tube
All cuts should note male and female
edges and configure machine cutting
offset accordingly.

The bottom left and center circles each
have two closely nested parts. When cut
on the internal line, the 0.05" plasma
cut width forms an offset approx equal

@ to the thickness of the corresponding
End Plates f vessel tubes. One circular piece will
on Cyc\or:e & %weisr\ §Lmer~> mount around the outside of the tube.
90 The other will mount on the inside of the
Cyclone tube.
The top row has one solid reduction bell
end plate for user sizing, and three
additional ones with precut 3", 4" and
5" 1D centers.
Reactor Outside Tube Swirl
Burner
Tube

%

Gas Cowling Tube

43
(v0.8. Before building, check www.allpowerlabs.org/gasification/gek for most recent version before bquing)

ALL Power Labs, 1010 Murray Street Berkeley, CA 94710. 4/18/08. jimmmason@whatiamupto.com
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Hopper Mount Flange

--------------------------------------------------------------------------------

Air Inlet—

Gas Exit
Downdraft

Reactor

Gas Cowling— ~ 06—

—Nozzles—
5@ 1/4"ID caps

2z

X
2.5
< 5 ¥

v

Ash Infill
Insulative Tubet+

Reduction
Bell

<~ () >
NO
NO

B

Rotary Supp¢rt Grate

Rotary Cerk/vae\\“t::::::;if:::>

GEK v3.0 Downdraft Reactor with air preheating

J" reduction restriction configuration

14,75 —

This drawing and related ideas are released under the Creative Commons Attribution—NonCommerical—Share
Alike License. For more information on building details and use rights, contact "gek@allpowerlabs.org".
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Hopper Mount Flange

Air Inlet— 4
Cas Exit Downdraft
Reactor
. —Nozzles—
Gas Cowling— 5@ 1/4"D caps
~ 77—

Insulation Tube-

Reduction
Bell

Rotary Suppé¢rt Grate

Rotary Cr@mk/Dr've\j

GEK 11" Reactor with J—tube air preheating
J" Imbert Hourglass Hearth

<~ < O
Co
NO
NO

14.75—

Created by Jim Mason and ALL Power Labs. 9/15/09
This drawing and related ideas are released under the Creative Commons Attribution—NonCommerical—Share Alike
License. For more information on building details and use rights, contact "gek@allpowerlabs.org". Page 9
age



GEK Fuel Drying and Auger Feed Variations

Version 3: Short Auger <\_//
with Drying Bucket

Gas Out
_B_
8P
Fliter| < 5
(>
B g Auger Motor
A

Stirrer Motor

house Lid:

Hopper Buckst:

Attaches auger to Fuel drying and gas

reactor. No heat cooling/condensing.
c Gas exits at top into

exchange. packed bed filter.
b= Baffles inside cowling
for improved gas

circulation as well as
to improve particulate

Gas In: separation. Clean out
Cyclone output attaches and condensate take
directly to bottom of off at bottom.

auger double jacket.

Version 2: Medium Auger with Drying Bucket

Gas Out
i
D
Fltter
Hopper Buckst:
Fuel drying and gas
> cooling/condensing.

Gas exits at top into
packed bed filter.

Fuel heated by outgoing Baffles inside cowling
syngas. Syngas cooled @ for improved gas
Auger

by incoming fuel. circulation as well as
to improve particulate
separation. Clean out

Motor and condensate take
off at bottom.

Version 1: Long Auger with Small Hopper Base

Double Jacksted Auger:
Fuel heated by outgoing
syngas. Syngas cooled
by incoming fuel.

> /
’A\ﬁ' 5’}
VIIV/

These drawings and related ideas are released under the intentions of the Creative Commons Attribution-NonCommerical-Share Alike License.
Related patents are also pending to enforce the intended rights and responsibillities, until open hardware licenses are better established.
For more information on building details and use rights, contact "gek@allpowerlabs.org".
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GEK PyroCoil Heat Exchanger

Double shell gas circulating heat exchanger inserts into reactor and
drives pyrolysis zone with IC exhaust or other external heat source.

$ Auger Motor

Exhaust Out

Auger Attach
Flange

Gas Directing
Baffles

]

N

Tar Circulation Holes

Through cowling holes /
so tar can circulate

upwards in center and

down on outside via

passive convection, or

active ejector venturi

nozzle circulation.

Exhaust In

|

AL TS
\ |
0

[

l—

_ Created by Jim Mason 4/5/09. This drawing and included ideas are released under the
Creative Commons Attribution—NonCommerical—Share Alike License. See allpowerlabs.org for more info.
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GEK Tower of Total Thermal Integration

(The Hot TOTTI)

Heat Exchaner #2
PyroCoil.

Double jacketed heat
exchange shell to return IC
engine exhaust heat to
pyrolysis zone in reactor.
Internal baffles direct flow
around shell to maximize
heat exchange.

.
N
Exhaust Out: ‘g,"':’;)

Heat Exchanger #3
Air Preheat / Syngas

cooling. C

Standard GEK downdraft
reactor inside Gas Cowling.
PyroCoil inserts into reactor.
Air intake lines made from
flex corregated ss air intake
lines wrap around reactor, in
annular space between
reactor and gas cowling.

Incoming air is heated by <

outgoing gas. Outgoing gas
is cooled by incoming air.

Gas Out

Filter
W=
Exhaust In:

Hopper

Auger Motor
N <]

Heat Exchanger #1

Drying Bucket

Fuel drying and gas cooling via
doubled jacketed vessel. Fuel
heated by outgoing syngas.
Syngas cooled by incoming fuel.
Gas exits at top into packed bed
filter. Baffles inside cowling for
improved gas circulation and
particulate separation.

Heat Exchanger #4

Cyclone with Steam Coil:
Cycone output attaches directly to

bottom of double jacketed drying
bucket. Water jacket or heat
exchange coil around cyclone
vessel to generate steam for
reinjection into reactor. Steam coil
fed with recirculating filter water.

This drawing and related ideas are released under the intentions of the Creative Commons Attribution-NonCommerical-Share Alike License.
A Patent is also Pending to enforce the intended rights and responsibillities, until open hardware licenses are better established.
For more information on building details and use rights, contact "gek@allpowerlabs.org".
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GEK Tower of Total Thermal Integration
Air Preheat / Drying Bucket / Pyrocoil / (& no radiator)

gas out
Monorator
Hopper
Filter
1
St Heat Exchanger #1
Drying Bucket
- | | - -.
Heat Exchanger #2 // // £ // // // // Ll Auger
PyroCoil: IC Exhaust - O | |
Pyrolysis Zone ; S 1
AL A
- Heat Exchanger #4
Heat Exchanger #3 - = e Cyclone with
Air Preheating - Steam Coil
| == N TEERE A,

Syngas Cooling

This drawing and related ideas are released under the intentions of the Creative Commons Attribution-NonCommerical-Share Alike License
A Patent is also Pending to enforce the intended rights and responsibillities, until open hardware licenses are better established.
For more information on building details and use rights, contact "gek@allpowerlabs.org". Page 14



GEK Internal Tar Scavenging
Fjector/Venturi Nozzles

| -

<—Tar gas downcomers—>

<~ 605>

| = 225—

' <—Ejector/Nozzle—>

—

<>

[\

5 —

This design and drawing released under the intentions of the
Creative Commons Attribution—=Noncommercial—Share Alike License.
For more info, see www.allpowerlabs.com /gasification /downloads.htm!

W
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GEK Triple Hips Downdraft Study

Proposed GEK downdraft reactor insert with four zone separation, internal tar recycling,
upward convection pyrolysis, and open swirl combustion chamber.

Side View of Reactor

- 10—

Drying

Top View of Nozzles and
Swirl Chamber

Pyrolysis

=1 —]
e L — — —1_ 3
o> — = ‘o
o - _ I~ 0
SO —— —— =153
g ot — T
A>S— _ _ +Te
g | I8
Reduction
7.75
-0 -C =0

This concept and drawing released under the Creative Commons Attribution-
Noncommercial-Share Alike License. Many rights given. Some rights reserved.
Published by Jim Mason, 5/3/09. See allpowerlabs.org for more info.
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