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1. Introduction

This manual is a guide for engineers involved in installing and maintaning oilpresses. In
this manual the most relevant issues of installation and maintenance will be described

Working principles of cilinder hole presses
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Fig 1: Cross section of a typical cylinder hole press

There are two types of screw presses for production of cold pressed vegetable oil. They are
different in the screw and in the kind of oil outlet. The outlet can be built like a strainer, which
means the press cylinder is created by metal-bars laying near to each other. The gaps between
the bars form the oil outlet, which can be varied according to the kind of oil seed . The cake
pressed out of an adjustable choke formed into plates (a kind of chips).
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The oil outlet from the other type of oil presses consists of drilled holes in a special part of the
cylinder tube. The press cake is forced out in form of pellets through a changeable nozzle at
the end of the cylinder. This type of press is constructed in the Gota Verde project.

In order to avoid blockage of the press cake outlet for some types of screw presses it is
necessary to heat this part of the press. This heating should be in the range between 60 & 80
C. A higher temperature on the press cake outlet will lead to a higher phosphor content in the
oil. This temperature has an effect on the oil temperature, which should not rise over 40 C.
(editors note: this is valid for rape seed, at the time of writing it is not clear how critical the
phosphor phenonemon is when using Jatropha) With a lower temperature on the cake outlet
the solid content in the oil rises.

The nozzle diameter and gap-size of the choke depends on the kind of seed. The optimum for
the nozzle diameter varies between 6 and 8 mm for rape seeds and from 10-14 for jatropha.

An important parameter for the oil pressing is the residual oil in the press cake. A low value
down too minimal 10% is possible by very hard pressing and indicates a high percentage yield
of oil. A harder pressing is obtained for a nozzle press by changing the nozzle diameter. For
an increasing pressure, it is necessary at a strainer press to adjust the cake outlet and by
changing single segments of the screw.

If the throughput is reduced (e.g. screw rotation speed is reduced), yield of oil is increased but
solid content in the oil is also increased. Alternatively the throughput is increased, the yield is
reduced and the solid content in the oil is reduced. It is possible to find an optimal
compromise according to your individual aims with a revolution-regulated press-screw. This
also allows pressing of a wide range of different oil seeds. Favourable rotation speeds for the
screw is between 20 and 50 rpm. In this range of rotation, a minimum of energy demand is
required. The higher the throughput of seed, the greater the capacity of the oil cleaning
installation must be. With this increasing oil production, the total quantity of solids in the oil
rises also.

2. Installation of oil presses

In this chapter safety instructions can be found, together with information on building
choises and fixation/locating of oilpresses.

2.1 General safety on electrical driven machines

This manual is mainly focussed on the mechanical side of oilpressing equipment, but a
manual this manual woul dndét be complete if
observe the following guidelines when servicing electrical driven oilpresses:

Check the area for electrical hazards such as moist floors, non-grounded power
extension cords, and missing safety grounds.

Use only approved tools and test equipment. Some hand tools have handles that are
covered with a soft material that does not provide insulation from live electrical
current.
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Regularly inspect and maintain your electrical hand tools for safe operational
condition. Do not use worn or broken tools or testers.
Do not touch the reflective surface of a dental mirror to a live electrical circuit. The
surface is conductive and can cause personal injury or equipment damage if it touches
a live electrical circuit.
Some rubber floor mats contain small conductive fibers to decrease electrostatic
discharge. Do not use this type of mat to protect yourself from electrical shock.
Do not work alone under hazardous conditions or near equipment that has hazardous
voltages.
Locate the emergency power-off (EPO) switch, disconnecting switch, or electrical
outlet so that you can turn off the power quickly in the event of an electrical accident.
Disconnect all power before you perform a mechanical inspection, work near power
supplies, or remove or install main units.
Before you work on the equipment, disconnect the power cord. If you cannot
disconnect the power cord, have the customer power-off the wall box that supplies
power to the equipment and lock the wall box in the off position.
Never assume that power has been disconnected from a circuit. Check it to make sure
that it has been disconnected.
If you have to work on equipment that has exposed electrical circuits, observe the
following precautions:
o Make sure that another person who is familiar with the power-off controls is
near you and is available to turn off the power if necessary.
o When you are working with powered-on electrical equipment, use only one
hand. Keep the other hand in your pocket or behind your back to avoid creating
a complete circuit that could cause an electrical shock.
o When using a tester, set the controls correctly and use the approved probe
leads and accessories for that tester.
o Stand on a suitable rubber mat to insulate you from grounds such as metal
floor strips and equipment frames.
Use extreme care when measuring high voltages.
To ensure proper grounding of components such as power supplies, pumps, blowers,
fans, and motor generators, do not service these components outside of their normal
operating locations.
If an electrical accident occurs, use caution, turn off the power, and send another
person to get medical aid.

2.2 Safety instructions for using oilpresses

1 Adjusting, repairing, and servicing should not be done unless the machine is full stopped
and the current connection cable is pulled out of the plug.

2 To scrape away deposited matter off the pressing shaft or even to remove foreign object that
comes into the nozzle, stop the machine and remove the electric connection cable off the plug.
3 Never allow untrained person to operate the machine and see to it that neither children nor
pets come close to the machine while it is running.

4 Check that all the security and protection covers are in place. And see that all nuts and bolts
are tight and that the machine is in good operation condition before starting.

5 If by any chance you feel any risk able situation while operating, remove the electric cable
off the plug.
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6 Keep the press area as clean and as clear as possible. Accumulation of paper, rug or scrap
around the press likely starts fire accident because of the oxidable heated oil and cake deposit.
7 When the machine is still warm even if the motor has been stopped, never peep through

the presscanal for any reason since deposited cake can possibly pop out.

8 CAUTION: The front part of the press can become hot up to + 120 C therefore do not touch
by hand to avoid risk of burning.

9 Never operate the machine without a supply of seed more than 2 min, because the press can
be highly heated and risk of burning the cake inside the press. With an evenly supply of seed
the machine functions well and doesn't heat up, however, control ones a while the temperature
control thermostat.

10 The press machine should be installed on a stable position when in use.

2.3 General layout of the oilpressing installation

2.3.1 Location

Many installations are realized in existing buildings, chosing a suitable building is
therefore a challenging task. Underneath a list with important selection criteria is
presented:

- Three phase grid connection is convenient to have, as single phase motors use more
Electricity than three phase motors.

- The room where the oilpress is located should have sufficient light levels, this can be
achieved by proper sized windows, or by installing electrical lights.

- If possible the building should have several floors, as main streams of seed, oil and
cake can be moved by using gravity.

- When the oilpressing plant has a big capacity, attention should be paid to the logistic
part. As the cake and the seed are the main streams, it is convenient to locate an oilmill
close to Agricultural area (where the cake can be used as cattle feed and the seed
comes from nearby fields).

2.3.2 Process equipment

When installing oilpresses, care should be taken that the press is firmly fixed to its foundation.
As vibrations caused by the press easilly propagate through walls, it may be an advantage to
fix the press on rubber supports.

2.3.3 Process equipment

In small scale installations the filtering installation is a costly part. When using the
vegatable oil for automotive fuel, it should be well filtered. The best and easiest way of
filtrationiss et t 1 i ng the oil for about three weeks
pumping off, care should be taken that the muddy/sandy sediment in the bottom is not sucked
up by the oilpump, neither the floating straws should be sucked into the pump.
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3. Maintaining oilpresses

3.1 Trouble shooting
See section 5.5

3.2 Corrective maintenance

Many pressing problems come from not sufficiently polished screws. A press screw
should be shiny as a mirror. If not, then it should be slightly grinded (if needed) and
polished ( s e e pHrobléme itk screws can be prevented by cleaning and oiling
the screw when the machine will be out of operation for longer periods. Also short
stillstanding with moisty oilcake can cause corrosion on the screw.

Fig 5: Heart of the press: the press screw
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Fig 6: Slight grinding /polishing of the screw
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Fig 7: applying paste to the polishing cotton
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Fig 8: final poslishing of the screw
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4 The Gota Verde Press
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Fig 9: Cross section of the Gota Verde Oilpress.
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4.1 Design considerations

The designed and produced oilpress (First pilot model) had to meet the following
requirements;

- Easy to produce in low developed countries

- Cost effective

- Start from a working concept

- Easilly to replace worn out parts

- Possibility to modify the machine, without remanufacturing all interfaces.

4.2 Main parts of the Gota Verde Press
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Fig10: Bearing housing, press sleeve andhéleve older
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Figll: Bearing housing with standard ball bearings(2x), purchased locally.

Fing: Press sleeve and sleeve holder fitted together

13



Project Gota Verde, Honduras. Installation and Maintenance of oilpresses

Fig13: Press head with machined anti rotation channels, as some channels where not
machined completely to the center, there was enough friction for the Gota verde press

to run without nozzles.

Figl4: Running the Gota Verde press with castor seeds. (On the picture the
reinforcements can bes een, which were needed to increase the torsional stiffness.)
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Figl5: The electrical drive train consisted of a newly bought 3000 rpm electric motor
and a locally bought second hand gear box. Giving eventually a 25 rpm rotational
speed on the press screw.

Figl5: Front view of the press
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5 Operation of a small scale oilpressing installation

5.1 Starting up the oilpress

1. Lubricate the (thread) with fat or oil.

2. Then screw the Press Head on to the lubricated extended casing and continue screwing the
Press Head until you feel that the Press Head has come in contact with the extraction shaft
head inside.

3. Then stop screwing and do a reverse screw (unscrew) to leave a gap of about 2 mm in
between.

4. Fit a suitable nozzle.

5. Heat up the press head to 80-100 degrees C.

6. Turn on the electric drive

7. Oil and pressed out pellets will soon appear at the extractor’s outlets.

If no pellets come out in about three minutes then turn down the press, take off the nozzle and
start again without nozzle until pressed cake comes out. Now stop the again and reinstall the
nozzle and operate the press again as new start. When the machine starts running try to feed in
even seed inflow which is clean and has no clumps.

If one operates the machine empty, then one finds it difficult to re-start the machine. This is
due the lack of seed flow that causes friction which results in overheating of the nozzle.

With actual stopping, it is very important to take away the press tube to clean off the cake that
IS burnt and stuck on to the press screw.

5.2 Running the oilpress
During operation a regular visual inspection of the process is recommended.

5.3 Stopping the oilpress

Follow the following procedure if the machine is stopped for 12 or more hours. For shorter
periods of stops, the extactor's head need not be dismantled, it can be started while the
extractor head heater is still on.
1. Stop the press.
2. Unscrew the Extractor’s solid outlet.
(Unscrew the Extraction Head. Take away longer stopp than 24 hours. )
3. Start the machine again so that the remaining cake deposit is pushed out. If cake
deposit remain unremoved for over an hour it could be difficult to remove it later on
and also can cause problem to start again.

5.4 Quality of the seeds

Seeds should be dry, free of sand and other pollution.

Recommended is to keep approx 100kg of good seeds in storage for use as calibration seeds
when there are doubts on the oilpress performance these seeds can show if the problem comes
from the press or the seeds which are used at that very moment.

16
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5.5 Fault finding table, oil parameters

la. Pressed cakesremainsi n press and. doesndt come
Press tube is cold,

Action: Check the circuit-break pin.

Action: Check the seed inflow.

1b. Pressed cakesremainsi n press and. doesndt co0me
Press tube warm, cake remains inside foam comes out through the nozzle.

Problem: Clogged nozzle.

Action: Do a new start with a nozzle little bit larger.

2 Poor cake capacity but good pressing efficiency.

Foam comes out through the nozzle, warm casing, pressed
cake rotates

Action: Check the seed inflow.

Low humidity in seed quality.

Narrow nozzle. Do a new start.

3 Good capacity of pressed cake but low pressing efficiency.
Little warm of casing, bit of cake comes out through

the nozzle.

Problem: Large nozzle.

Problem: High seed humidity.

Problem: Too High speed.

4 No oil is coming out of the nozzle.

Feeding screw rotates, cake comes out poorly, finally oil comes out through the neck of the
seed inlet.

Problem: Clogged holes in the press tube.

Action: Clean with a pin.

Can be due to significant amount of weed seeds intake.

Do a new start.

6 Operational results Gota Verde Oil press
Underneath the results of the First test are presented

Results @ 25rpm, half rated speed

Jatropha: Capacity of 8,5kg seed/hr@2.7L raw oil
giving 22.8% clean oil efficiency
Castor: Capacity of 13kg seed/hr@6.2L raw oil

giving 28.8% clean oil efficiency

One jatropha oil sample was brought back to the Netherlands and shipped to Germany for
analysis, on the next page the results are shown.
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ASG Anaytih -Serves Desailsche® wish
Troatiner Rivg 20« U-84754 Neuntes / Gormary

your reforence : Fookink
Biofuels BV, your order-no, ¢ AugOT)
. date of order : W20/2008
Mr. Jost Fookink ety oo
Haaksbergseweq 99 sampling + Customer
NL-7161 BH Neede report date . 2972008
page 1o 1
Report-No. : 165413
Sampls Designation : Jatropha ail
Sample Appearance - yell h, limped. cont. tions visible, characteristic odour
Sample Container  : glass bottle 250 mi
ASG-1D . 134325 Seal
Specification )
Parameter Method Result £ DIN 51 605 Unit
Acd vatue DIN EN 14104 10.5¢ max. 2,0 mg KOH/g
Owidation stabdity 110 °C DIN EN 14112 103 min. 6,0 h
Phosphorous content DIN EN 14107 174 max, 12 ma/kg

/-

I Ariresierungs

Ha
J. Bernath o\
DAL #5008 5500
ASG Analyth -Senece Gesellchalt ok phoes  «od9 271488 25 18 Deneral Manager
Trentiner Ring 30 lax A9 E21 4BL 25 19 Or. Thomas Wiltharm
D-84354 Neusacs / Germarny o-mal infolusg-scalytih de Amtsgericht Augsburg HRB 12297
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