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Absiract

Many househalds and hoppy tarmers have limited number of olive trees and reap veurly
only small smounts of olives. Such amounts are usnally too small to be sent to the public
press and at the same time for many farmers too large 1o be cured, and they are very
interested to use these olives 1o extract even small amount of the relatively expensive
oil.

[n this project a down-sealed olive press was designed and build, which is in its weight,
dimension, and ecsts suitable for houschold uiilization. A further importance of this
press is that and despite of modem control svstems, the traditional methad of olive ol
pressing will be used which puarantees 2 high quality olive ail
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Chapter 1

Introduction & Motivation

1.1 Introduction
1.2 Project ldea & Importance
1.3 Recognition of the Need

1.4 Project Objectives

1.5 Tatal Cost for the Project




1.1 Introduction

Middle-gast is the primary centre for olive in the Mediterrancan basin. Olive is
probably the most important agricultural product in Palestine, it has also repional
place. because it is mentioned 7 times in the holy Quran, so it is known as a blessed

res.

Olive tree culuvaied aress accounl for more than 80% of the fivit tees area in
Palestine, namely about 93.000 hectargs (PCBS, 2009) [1]. Olive lrees are grown
evervwhere in Palestine, but the greatest productive areas are located in the western

aril nertherm West Banlk,

Olive production plays a very important role in the Palestinian economy, and used in
many importanl local and regivnal specialties. according to Palestinian Central
Bureau of Statistics, the value added of olive pressing activities totaled USST million
in 2011 while intermediale consumption and outpur of olive presses totaled USS2.5
and 17859.5 million respectively. A 1otal of 272 olive presses were operating in the
Palcstinian lerritory. of which 240 were fully automatic presses and 32 were half
antomatic and traditional presses, employ 1,326 persons participared in olive
pressing activities in 2011[2],
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Tigure-1.1: The production quantities of olive and extiaction of oil from 2002 (¢ 2011




The demand of plive continues to grow not only because of ite distinet flaver, but
also because of an mereased awareness of its health benefits. But The production of
olive differs from year to year according o climate conditions and pedo-climatic
characteristics of the cultivated area. Figure-1.1 shows the production quantities of

olive and extraction of oil from 2003 w0 2071]2]

As shown in the fipure-1.1 The quantity of o1l extracted in the Palestinian Temitory

in 2011 fell by 12.6% compared with 2010 10 20,754 tons.|2]

1.2 Project 1dea and Importance

Lurge olive press will usually refuse pressing small amoumt of olive, due 1o
ceonomical relizbility. but al the same lime 1L was noticed that many small farmers
ure interested in pressing these small amount inte cil. These small [amer have

currently anly threes options:

1. ‘They may themselves obliged to pickling there olives, which produces

upwanted large amount of pickied olive |

Fa

Thev sell their harvest as green product, which is usually financially not of
profit .
3. Thev share their harvest with Inends who have sufficiznt amount of olive,

also this process has many effens and complexilies.

But now and with this small press, they have a long waited fourth option, namely

pressing of small amounts of olive into the relatively expensive, hirh quality olive oil

m economical efficient way.




1.3 Recognition of the Need

1.3.1 A need of press for household use:
The group made & questionnairz took (100) purpeseful sample of farmers who have
olive tees, to deeide if there is un importance of the project?, and if there is really &

need for an automated olive press for houschold use?.
1he analysis of the questionnaire is attached in Appendix A. And here some of the

results;

26'% of the participants (who have olive lrees)

there trees give them less thanl0 Kp of oil

yearly, as shown in Figure A.4.2. This is a large
: x Eless than 10
percentige, s0 we decide to work with them. Ke

and salve their problem.
Figure A.4.2: Quantity of olive ol

Also according to the questioner results

O small quantites of
about 55% don't press there's olive, because olive
Blarge distance to olive
ol small guantity Figure A.4.4. which the press
project come with the solution of it. Bforced to mix it with
other olives

Figure A.4.4: Reason of not press the olive

As shown in Figure A4.6 ,50% savs thev arc

ready to buy the press and 20% say ves but, if 8 Sure
the cost was zood. @ Maybe
Bxo
B depend on the
cost

Figure A 4.6:The desireto buy the prass
g




This results is good for us to start our project and build it as we can with smallest

cost,
1.3.2 A Iweed of a Press for Research Use:

Lhere 15 & need for & small olive press for research use in our country, because our
country is a land of olive, and according to Dr.Rezeq Salimia , the dean of
agriculture college, in Hebron universily: " we need Lhis machine 1o make different
1ests on different samples of oil, in different times ef harvesting, different vpes of
fertilizers....ele”. And he Wold us thal he is inlerested in the praject and ready o buy
the machine after building it. And slso there are different universities and those who
work with olive oil like Agricullural Relief Committee (PARC) and Ministrv of

Agricultural are interested in small olive press for research use,

1.3.3.Quality of olive oil

L Palestine and other Arab Ward countrics, there's 4 need lor press that gives a high
quality of oll. our project will give higher guality than all current presses, by
combined between the modern and traditiona] methods of pressing, so the press will

not add heat or water at-all in the process.

According to the guestionnaire the press must have the following features:

. Nonoise.

2, Portable, easy to move.

3. Ease for use.

4. Thgh safety factor. sale lor children,




1.4 Project Objectives

1, To build an autemated olive press for houschold usc.

2, To introduce a new technolozy for the local market,

3. To introduce a press for research use.

3. To make a combination from traditional and automared methads for oil press.
4. To try to achieve high quality oil (extra virgin or virgin),

1.5 Total Cost for the Praject
Table-1.1: Total Cost

50 5 - 250 |
50 3 150
160 1 160
100 1 100
100 = 100

From the University (Pravious project)

From the Ulniversity (Previous project)

From the Universily (Previous project)

Trom the Tniversity (Previous project)

From the University (Previous project)




Chapter 2

Olive Oil Production

2.1 Introduction

1.2 An Olive Structure

2.3 Quality of the Oil

2.4 Stages of Olive Production
2.4.1 Milling

2.4.2 Malaxation

2.4.3 ()il Extraction method




2.1 Introduction

Olive oil refers 1o the juices extracted from alives removed from the trees, and is
sought after by many due to its health benefits. I you wanl natural, go for a good
olive o1l that extrzeted withoul any additien of chemical substances that cause
fragmentation, so due to these reason the production ol olive oil require the use of

Mechanical means.

2.2 An Olive Séructure

An olive consists of three basic parts the skin, the pulp and the
pit as shown in [igure-2.2. Tt 18 made up of solid and liquid

which are (30%), (70%) respectively the liquid consists of

(10-30%) oll and {40-60%) watecr.
Figure-2.1:An olive pans

Ihe sulids consist of (12-25%) pit selids, (8-10%) skin and pulp solids, (1-3%)
seeds, (B-10%) skin and pulp solids, (3%) sugar. (2%) proteins, and (2%) other

components like acids, vitamins, minerzals, and pestines,

The higher percentage of oil concentrate in the pulp of the olive, but in this project il
wad decided w press the hole [ruit ineluding the pit which has the lower percentaze

of oil.




2.3 Quality of the (il

The guality of the oil starts from the quality of the frult itself you can't make & good oil
from poor fruit. On the other hand, the guality also depend on Harvesting, transport
method, fruit storage, pracessing, and finally ail storage techniques.

The overall quality of the oil fram production to consumption is strongly related to
oxidative stability and its impact an the evalution of flavor, taste, color, and the cantent ol

endagenous antioxidants and ather minor constituents beneficial to health[5].

The most important component i measuring oil cuality is the [atty acids, s

percentage in the oil must be in the allowable ranges shuwn in the Tahle-2.]

Table -2.1: Allowable farty acid ranges for extra virgin olive oil (10C)i4],

Fatty acid Allowable range %o
\ Myristic acid RN 0wkl
| ' Palmitic acid 7.5-200
Palmiloleic acid 0335
Heptadecanoic acid <03
Heptadecenoic acid =03
Steant ucid 0.5-35.0
Oleic aeid 55.0 - 83.0
Linoleic acid 35-21.0
Linolenic aeid = 1.0
| Arachidic acid =y < 0.6
Gadoleie acid V] <04
(eichsenvic)
| Behenie acid <02
Lignoceric acid | <02




According to the IOC (Intemational Olive Council) standards, the olive oil sorts o

many kinds, here we are interested in the virgin olive oil.

Yirgin olive oils: are the cils obtained from the fruit of the olive wee solelv by
mechanical or other physical means under conditions, particularly  thermal
conditions, that do not lead to allerations in the oil, and which have not undergone

' any treatment other than washing, decantation, centrilugation and [tration.

Virgin olive oils fit for consumption as they are include:

1. [xtra virgin olive oil: virgin olive oil which has a free acidity. expressed as

oleie acid, of nol more than (0.8 grams per 100 grams, and the other
characteristics of which correspond to those fixed for this catcgory in this

stzndard.

I

Virgin olive oil: virgin olive oil which has a free acidity, expressed as oleic

acid, of not more than 2 grams per 100 grams and the other characteristics of
which correspond to those fixed for this catepory in (his standard.

3. Ordinary virgin olive oil: virgin olive oil which has a free acidity, expressed

as oleie acid, of not more than 3.3 grams per 100 grams and the other
charucteristics of which comespond to those fixed for this catceory in this

standard.

We can extract a hizh quality olive oil (virgin or extra virgin) by preventing the
usage of heal above room lemperature (25-30) in the whole process. By nol using oo

much water, and finally by not allowing the oil to be oxidated [6]

2.4 Stages of Mive Production

Marie-Claire Anpurrti thought that the first use of the agricultural machine was for

produced olive oil because ol ils propertics| 1. Olive ail production consists of three




stapes: crushing (milling). pressing and decaatation as shown in Figure-2.2, these
stapes are the basic of 21l methods thal was used until now, The production of olive
vil was developing with time and many systems and ways were used. This chapter
will cover the structure of olive and methads used to produce oil from ancient time

to the current tme and the advantage and disadvantage of each one.

Cleaning alive |

l

Crashing (milling, mixing) ——= Malaxatian —— = 0Oil extraction
Figure-2.2: Stages of vlive preductoon

14.1 Milling

The first step in producing oil after washing and cleaning the fiuit is crushing
(milling), The ohjective ol crushing olive is Lo break the cells of the [ruils and
prepare the paste to make the oil sasy to extract. Olive paszic preparation is the most
important phase of the process wherehy ol 15 mechanically extracted from the alives.
The use of difTerent machines in olive oil production has inevitable repereussions on
the cost-affectivensss of the oil-making process, on the amounts of oil extracted and
especially on the guality of the oil obtained[3]. There are many types of milling
machine that was used in this process over the time such as: the stone mill, hammer

mill and the disc mill.

- Stone Mill: is the oldest wype of apparatus used 10 erush olives, there is ofien a
tendency to think that the “old-fashioned” way is always ketter than modemn
methods. This is a common beliel when it comes to the use of stone mills (o crush

olives during the olive oil extraction process. Stone mills vse rollers or wheels. rolled

11




i circles on a slab of gramite. lo grind the olives
mto a paste. Mills are sold In  different
configurations, with two, three. or even four
stones, The fact is that using stone mills 1o crush
elives does not yicld better resulis, just different
ocnes: The slow movementl of the stone don'l heat
the paste and result in less cmulzification, so it will

make ol easy o exmact.

Figure-2.3; Stone mill

The disadvanlages of this method 15 the slowness of operation. its inabilitv to be

eontinuous, the stone is expensive and difficult to clean, and the slow milling lime

can increass oxidization.

-Hammer Mill: this method use meml body with
blades which rotate with high speed crushing the
ohwes apamnst and through a metal sereen. The
hammer mill crusher offers a continuous and clean
method, The crushing is done quickly, resulting in
less heat build-up and exposure W exveen than with
stone mills. The disadvantapes of this method arc:
the paste may heat up and there is some wear and

tear of the metal parts.

-Dise Mill: A disk mill can produce paste that is
more similar to a stome mill’s In exlure, but 1t is
continuous, casy to clean and results in less
oxidation, The olives are fed into the center of the

erinder. An eleciric mowor attached to a toothed

Fignre-2.5: Dhise mill

12




grinder pulverizes the olives as they are flung away from the center. It produce a

paste that is less coarse and less emmlsitied than hammer mill,

Mise mills are relatively expensive o run and mamtain and they consume much more
power than other shredding machines. and are not used where ball mills or hammer

mills produce the desired results at 2 lower cost,

- The selection for milling

It was decided to make a new technique (not used ’ \
for this purpose) in olive milling shown in figure-
2.0, which arc using two cylinders (gears) having &
little contaer and rotates opposite to each other (one
of eylinders rotate CW and the another one rotale eSS REIE Ce N e
CCW); so can crash the olive with its content. The reason for choosing this method

shown in @able-2.2

Table-2.2: Milling method selection

stone mill | Hammer mill  Dise mill  Contacts

| i g;.-lin&ﬂ‘-i*
Cold press v | s
Nu oxidation ¥ " v
Tigh qualiy v 7
Less Cost ! v v

Less Time | v v o N

Euwsyto clean 7 7

15




2.4.2 Malaxation

Malaxation (also mentioned as bealing or kneading) is used for increasing extraction
yields. |1 is designed to enhance the effect of crushing and to make the paste uniform.
The prime aim is 1o break up the oil/water emulsion, so that the droplets of oil join

together to form larger drops[4].

The oil 10 be extracted by mechanica]l means has (o be released Fom the tssuss in
such a way that the droplels cun merge nto larger drops until they form what are
known as “pockets.”

Not all the wil in the plives can be released: some remains enclosed in the tnshattered
cells, some is spread through the colloidal system (micro gels) of the olive paste, and
some i% bound in an emulsion with the vegerable water,

The main difficulty in recovering this “bound” oil is that the droplets of dispersed or
emulsified oil are surrounded by a lipoprotein membrane (phospholipids and
proteins) which stabilizes the oil’s emulsification or dispersion. The smaller the size
of the droplets the greater their degree of stabilization. which means thal they are
prevented from fusing te fonn larger drops. When millstones are employed to crush
the olives, the oil emulsion is optimally broken up afler 10-15 minules of mixing at
room temperature. In mills where continuous centrifugation is employed, which are
normally equipped with metal crushers, malaxation either in 2 or 3 stages, takes 60
te 90 min. Raising the temperalure mukes the olive paste less viscous and it is easicr
to scparate the liquid phases by centuifugation. It is well known that an increase of
the duration and temperature of the malaxing followed by direct centrifugation of
olive pastes, resulis in higher extraction yiclds, especially in the case of “difficult”
olives,

Malaxing vats arc made of stainless steel inside. and are semi-cylindrical or
semispherical. They have upright ar homzontal rotors and a henting svstem using hot

water (45-30°C) running through an outer chamber. ‘The rotating arms are {itted with

specially designed stainless steel blades of varying shapes and sizes, which mix the




paste by slowly spinning at 13-20 rpm. To protect against any oxidation of the olive
paste during the malaxing process, machines are also designed o work with an merl
gas (nitrogan) under light pressure, it required. Sometimes, malaxing can make the
paste ¢mulsily more and may have a negative effect on oil yields. This happens when
the movement of the blades is too fast and the temperature and times are not properly

adjusted to the theological characteristics of the pasie being processed.

malaxiation stage us shown in ligure-2.7.

i & L
It was decided to use a part of meat grinder for \k}:cé @
- ty
a % “ =

Figure-2.7: Melaxing method used

2.4.2 (il Excraction Method

The nex!l step s 1o sepurate the o1l from the waler and the paste, This can be done (or
was historically donc) in the many wavs deseribed below. Most systems [all into two
main categories: presses and centrifugation. Nowadays. centrifuges are psed almost

exclusively, aside from old operations.

- Traditional press: This methed has been used lor thousands of years, such as
when Greeks first began pressing alives over 5000 years sgo. An olive press works
by applying pressure to olive paste W0 separate the hguid ol and veeelation waler
from the solid matcrial. The ail and vepetation water are then separated by smandard

decantation.

This basic method is sull widely used today, and it's
still a valid wav of producing high guality Olive Ol

il adequate precautions are laken. After grinding, the

Figure-2.8: Traditional press




alive pasta is spread on fiber disks. which are stacked on top ol each other, then
placed into the press. Traditionally the disks were made of fibers from hemp or
coconut, hut today they are made of synthetic fibers for easier mainlenance. | hese
disks are then put on a hydraulic piston. forming a pile. Pressure is applied on the
disks, thus compacting the selid phase of the olive paste and percolaing the higud

phases (01l and vegelalion water),

lo facilitate scparation of the liquid phases, water is run down the sides of the disks
1o increase the speed of percolation. The liguids are then separated either by a
standard process of decantation or by the means of a faster vertical centrifupe. The
traditional method is a valid form ol producing high quality Olive Oul, if after each
extraction the disks arc properly cleaned from the remnins of paste: if not, the
leftover pasie will begin to ferment and produce inconsistencies ol lavors (called
defects) that will contaminate the Olive Oil, A similar problem can affect the

crindstoncs, so these also require cleaning after each usage to ensure perlect quality.

- Secleetive Filtration (Sinolea Process): [he
Sinolea method is a cold pressing milling system,
which emplovs no pressure or added water and
was first introduced in 1972. It consists of a

stainless stee! comb or ser of blades that dip inle

the alive paste. At every dip the eomb (or blades)

Figure-2.%: Seclectve filtration

is covered in a thin layer of oil, which then gels
wiped off into a bowl. It's based on the different surtace tension of the vegetation

water {water that is naturally within the alive — not added) and the vil.

The concept is borrowed from a very simple low of physics: liquids with dillerent

molacular cohesion have diMerent surface tensions.

1&e




1The advantages ol the Sinolea Method are: il produces an oil of higher polyphenol
cenfent, it results in lower acidity levels in the oil, the Olive Oil paste is nol

subjected 0 any tempentture increase and & higher olive oil quality.

Olive (Oils extracted with the Sinolea Method tend to be more cosly because of the
time mvolved, the small quantity of high quality oil produced, and the larger amounts

ol olives required compared to the other methods.

-Three-Phase and Twa-FPhase Centrifugal Decanters: Historically. olive paste. or

olive juice containing both water

ard il was gllowed to =it in

conlginers unbl the oil. with a

lower specific gravity, rose 1o the

= T FEED
top paturally. The oil was then decanted

. Al - Figure-2.10: Centrifugal Decunters
away from the remaining water and solid
matcrial, This natural separation takes considerable tme and the contact of oil with

enzymes, brezkdown products and fermenting fruit water produced defective oils,

Maodern decanters are large horizontal centrifuges that separate the oil from the solids
and water in the same process as in & decaniation tank, just [asier. The savings in
tme incteases the sthiciency of the system, bot also decreases the time the oil 15 in

contact with the lermenting frst water.

Ihe decanters spin at approximately 3,000 rpm. Centrifugal force movyes (he heavier
solid materials to the outside: a lighter water layer is formied in the middie with the
lightest oil layer on the inside. There is no exact line ol separution between the three
phases of solid, water, and oil so the solid phase vsually has some water in it, the
water has some oil in it and the ol contains some water. In the latter case, which
extracts the maximum guantity of oil, an additional vertical centrifugation is used to

remave more of the vegetation water from the oil.

17




- 3-Phase system: Decanters scparaie the pasie into a relatively dry solid. fruil-
waler, and oil. Water is added o Lhis sysiem to get it to flow through the decanter. A
minimum quantity of water is added 1o separate the solid material better and to retuim

walzr-soluble polyphenals as much as possible.

Ihe system should be run at approxamalely 65 to 70% of maximum capacity 1o get
sood scparation of phases., Samples should be taken every hour and analyzed daily to
determine the staius of the separation. Preferably, the solid should have an oil content
of no more than 6-7% and 50% moisture while the vegetalion water should not

contain over (.3% oil and-8% solids.

- 2-Phase system: Decanters were introduced in the carly 1990's. They function
under the same principle us 3-Phase decanters except that the solid and fruit-witer

=xit rogether. No water needs to be added to the Z-Phase systom.

Expetience with the two olive oil extraction processes shows that the 2-Phase system
has some advantages, i.c., better relention of polyphenols because no walcr is added

and less loss of oil if the system is operated properly.

O problem with the 2-Phase system is a greater polenbal to lose oil when the
alives are low in melsture because there is @ thinner interface between the Lwo phases
during centrifumation. Another difficulty is less visual evidence of what is huppening

with waste charecteristics because the solid and vegetation water phases dre mixed.

Water can be added to the pasie just prior to entering the 2-Phase decanter if the
moislure codtent of the olives [alls below 42%. Tale (a water absorbing neutral
compound) can beaded to the paste early in the scason. if the olives have an
exeessive moisture content, to help extract a greater quantity of oil with no negative

cffect on quality.

18




The 2-phase system produccs the greatest weight of solid waste because it has the
nighest maisture content. It also produces the least amount of wastewater with the
lowest Biological Oxveen Demand (BOD). The polyphenol content of the oil is

lwest in the J-phase system because of the addition of water.

When very clean oil (confaining no water) 18 obtained from a 2-Phase svstem, it
means that there is a loss of oil to the waste solids because of the limited separation
area within the decanter. The solution is to extract oil with some water in it and

tmediately run it through a vertical centriluge to clean the oil further.

2.4.4 The selection for oil extraction methnd

It was decided to use traditional press according to table-2.3, also we will use power

screw rather than hydraulic press because the cost of power screw less than

hydraulic.

Tahle-2.5: Oil extraction merhod selection

|Tﬁ§lﬂiﬂna] Befective | Centrifugal
 press Filtration | Deanters

Cold press v v

Good yiclding v v
High quality v [ &

Less Cost

Less Time v




For sorting the oil from the water 11 was decided to perform it by
gravity (using Scparator funnel} as shown ia Hgure-2.11 oil

Water

The seleclion methods [or olive pil produection thal was used . =
e P Figure-2,11: Separator funnel

in this project arc summarized in figure-2.12.

Clean olive

"-L

B
_/f ]
. a Crashing Pressing

A

o

Water

Fipure-2.12: Selection for alive production process

20




Chapter 3

Mechanical Design

5.1 Introduction

3.1 Conceprual Design

5.3 Mechanical Design
3.3.1 The Container
3.3.2 Crashing System
3.3.3 Malaxation System

3.3.4 Transporting svstem

3.3.5 Pressing System

3.3.6 Sorting System




A1 Introduction

I'he production of olive oil passes through three stages (Crashing, Malaxation, Ol
extraction). oil exmaction stage in our design divide In two stages (Pressing and
Liguid sorting) and have an assistant system 10 transport the pressing cviinder from
malaxation stage to pressing stage. so the machine is divided into five parts and
components in which they are connected to sach other to cover all stages neaded,
These parts have different tvpes and shapes with diflerent properties. The design
must compromise belween these properies o achieve the required shape and

performance without affecting safety.

Since the olive press is for household use o set of parameters must be considered in
order o obtain 3 good and simple design, These parameters are related to the
machine {self such as: safery, portabilicy. cost, design simplicily, workspace
availability, volume cccupied by the device. casy 1o move. On the ather hand, the
design must be able to produce a high quality olive oil related to the international

giandard.

3.2 Conceptual Design

It is desited to produce a small olive ofl press which is fully aulomated and
contralled. The process starts when the user puts the clean olives in its place and
press slarl bution, the olives will be croshed and rthe paste will be prepared. then Lhe
process will be sequentially continue to the next stage in which the paste is mixed for
a speeilic time, then it will be transferred to the serew which rrpplyi.ng pressure 1o
olive paste to separate the Hguid oil and vegetation water from the solid material. The
last siage 15 the separation of oil fram the water and this will done by gravity in a
Separator funnel with assist of heal until the temperature of liguid reaches 28€ then
aller a time the o1l will be separatad.

The machine divided into subsystems, these are:



. Crushing system.

T

el

. Malaxation System,
1, lransporiing System.

4. Pressing svstem.

5. Sorling syslem.
Cotica’ Sensor
- | or
Crashing Lotorl HMI
Rpeific Tme Limit Switen 1
motorl
W
motar2CW UGStz Mialaxation
Power Scroew =€
motor 3 1“‘11“5‘.#:!:11 !_'ﬂ_l?'i_ﬂf'z W
Transparting
it Switch 4 Heater to 30C - Baecific time
F
Sorting
Tamg 5{'1H:Il l:
rmator 2 CCW
Hiph Chuality O

Figure-3.1: Block disgram for the whalz sysien
3.3 Mechanical Design
In this section gach block will be cxplamed in details, the used matenal for all parls

in this praicet is stainless steel (3041.) suitable for food uses

2.3.1 The container

Ihe first step in the hole operation starl in the containgr which designed o hold (5

Fizure-3.2: Olive container in the right side, and its dimensions in the left.




The chosen angle is 67.2 in order Lo salesly
the needed volume for 5 Kg olive.

The angle of the containar is chesen by an
experimanl om 2 plate of slainless steel
(304L), to calcular the anglue at which the

plive fruits are flow(angle of fow). the

anglue 1= 60 degree.

Figure-3.3: The container angle

3.3.2 Crushing system.

The desian of this stage must be suitable and able to break the olive fruit ineluding
the piL and produce the olive paste. In onder o determing the required lorce Lo crush
the fruil and desien the best wvpe of erashers, also to verify its efficiency in erushing

dilTerent Torees.

[he [irsl experiment was on meal machine with started value of foree 100 N, the hole

fruit crashed. but the pit broken just in to 4 pieces.

The second experiment was on a machine which making just a split in the fruit in
order to be pickling, which was consist of two ¢ylinder rotated oppoasite to cach other

with & little distance bepween them the foarce of this machinz was 200 N,

The selected foree for this stage to crash the whole fruit
including the pit was 400N, The design chosen was
two conlacted cvlinders (gears) rotated opposite fto

ench ather as shown in the figure-3.4.

The length of the wothed cylinders also the crushing
oart equal 10 cm, which allowed approximately § of  Figure-3.4: Crushing cylinders

alive fruit to crash each time.
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Figure-3.5: Crushing (rotating cylinders) container in the right side.

and its dimensions in the left.

The crughing operation start when the start switeh is pressed and the optical sensor

give u signal Lo the controller that there 1s an olive in the conlaimer.

in order to seleet the suitable mator to drive the system with suitable pear box some

calculation was made:

The reguired force to crash the olive including the pit equal 400N

F=400N, N=28lrev/min, W=2932rad/scc
T=F*R

=400*2.3%10%-2 =92 Nh.m

pP=T"W

=0 2%20 1I=0569 T4WAT]

=20%.744/746=0.36 L hp
Figure-3.6: Distance berween the center of eylinders
T: Torque (N.m)
Frforce ()
R:force arm (m)

PrPawer (W)

Wirotarional speed( rad/see)
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The chosen safety factor equal 1.6, so the used force equal 640N
F=640N, N=2EOrev/min, W=2Z93Jradfsce
T=F*R

=640*2 31072 =14.72N.m

P=T*W
=14.72%29.32=431.6 WATT

=29 744/ 746=11L.58 hp

EM(%a)=PoutPin

=0.3370.58=3T"%

Ihe chosen aear box (worm gear) has a reduction rintic equal to {1:101has these specitication:

1
' NMBRYOSD Specd Beducer !
¢ Miodel Slze NMRVED :
' Spasd Ratio: 110 !
Adurmtninm honne :
Colar. Filue I

I

T before=T after *(1/11)

=9 2N0-0.92 N.M

W before= W after /(1/10)
= 2932%|0—293.2 rnd/sec=2801.273 rpm

Ihe motor with this char. Has been cliogen which [it the catealation of the erashing nethod.




BATED OUTPUT Full Load

. Locked rotor Tst Tmax
TYPE y Speed Current Eff Power il
EW Hp (emin) (A) (%) Factor current(A) /TN /TN

YC712-21 0.25 1/3 2800 29 54  0.74 15 = 1.8

33,2 Mulaxation System

Urdinary meat grinder used to mix the pasic of olive in order to join the cells of olive
0 cxlracl more quantity of il

Olive froits inter the malexer as erushed olive and leave as a paste, the paste will
dropped through small holes, which is 5 mim diameter shown in figure-3.6 (bl at the

end of the crusher .

Figure-3.7: Malaxition components

a malaxation parl




3.3.4 Transporting System
to transport the eylinder shown in figure-3.7 from the malaxation system 1o the

pressing svstern, Lhis done by using a pawer screw driven by a molor
The inner eylinder figure-3.7 (a) has holes to let the liquid{oil and water) leave to

cvlinder in figure-3.7 (b) after pressing and the solid remain in the holed eylinders.

Figure-3.8: transporting eylinder

2 innet cylinder, b outer eylinder, ¢ eylinder dimensions




Figure-3.9: Pressing part dimension

Calculation for force required to move the cvlinders in figure-2.7 along the power

screw in order W choose the suitable motor.

The length of power screw equal 6lem, and the pitch equal 1 em. by experiments the

power serew rotate 60 rev per 40 second, so the speed is 90 rov/min, and rotational

speed (w) equal 9.51 radissc.
Alse by experiment the required force equal 300N.
F=300 N, W=0.51 rad/sec

T=F*r
=300#0.04 — 12 Num

P=T*W
=12*9.51= 114.12 Want

Thechosen safety factor equal 1.67. so the used foree equal 500N
T=F#r
=500%0.04 =20 N.m

P=T"W
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=20*9.51="190.2 Watt

Ihe ¢hosen motor has these characteristics
V=24V, 12 A
=1V
—2%24—48 Wan

T: Torque (N.m)

Foree (M)

R-force arm (the radivs of the gear) (m)
P:Power (W)

Worotational speed| Tad/sec)

3.3.5 Pressing system.

In this stuge the plive paste will he pressed by applying a loree using power screw

mechanism which will be derived by a motor like fipure-3.8. The system consists of

= power serew and stainless steel (3041} container,

When the contamer figure-3.7 (&) 1= flled with
paste the molor will start to rotate the screw and
move the load toward the paste to apply n prassure
oo it the pressing operation is done through two
stages cach stage takes a time of ten minutes, this
will be conlrulled by the controller,

Ihe power serew which is chosen is a single
Sweaded  square  power screw(M16) with a

Sameter of 16mm, and pilch diameter of 2imm.

B experiment the required foree to erash the olive

Figure-2.10: Power Screw
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including the pil equal 3KN.
F=2 KN . N=I1Trevimin, W—I|.5 madisec
T=F*R

=3+ (343 51052 =108 N.m

P=T*W
=15F] 5189 WATT
—189/746=0.25 hp
T: Torque (N.m)
F:force (M)
B-force arm ( the worm gear radius) (m)
P Power (W)

Worotational speed| rad/sec)

1%e chosen safety factor was equal 1.7, so the used Iorce equal 4KN
F=5 KN, N=1T7revimin, W=l 8 radizes
T=F*R

=5%10~3*31.5% 102 =175 N.m

PoTEW
=}F5*1.8=313 WATT

=315/746-0.42 hp

Pressure =F/A




SG00
e U3372

=1 250000 PASCAL=12.5 Paim

The chesen gear box (worm gear) his o reduction ratio egual o (1:80has these specification:

— o e e S

; SNENOS0 W ern Motor Reducsr
 Madel-Size; NAMEY 5

¢ Spesd Batio; 178G,

. Aluminem homisany

: Coiar Blue

T hefore=T after “{1/80)

=175/80 =218 N.M

W hefare= W after /(1/80))
= 1.8%80=141 rad/sec=13706 rpm
The motor with this char. Hos been chosen which il the caleulation of the pressing method,
RATED OUTPUT Full Load

Locked rotor Tst’ Tmax/
TYPE : Speed Current Eff Power %
L3y By |Gl (AY i(96) Enster] Sromn) AR AN

YC712-4 0.18 1/4 1400 249 53 0.62 12 28 | 1.8
Power serew analysis: :rf JTT%H\
| : WA
A single threaded power screw having & mean N | A
diameter dm .a pitch p,a lead angle A = Irr/ I.w
I.=.|1*F - -

Figure-3.11: Portion of a power serew,
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=1*0,002
=0.002 m
nitype threaded power screw

popiteh (m)

Fx=PR— Nsini —fNepsi=0

Fy=—F—fNsini+Ncosi=0

tan =l {m*dm)
S0t dm=0.02 m su h=2

JFX=PR—Nsind— fNcosi=0

il PR
T fios &
T

_131]34+[l 13+0964 = ALROMN

N* =624 N

Foe rising the load. the force PR acls on the serew
FR=F(sin i +1 cos 2)/( cos ) -f sin &)
=200000.0544-0_15%0.986)/( 0 966-0_153%0.034)

=747 N

Sor lowering the load. the force PL acts on the scraw

P =F(-sin ) +f cos &)/ cos & +f sin &)

R wd,

Figure-3.13: Towering the load




=2000-0,034+0.15%0.960)10.960+0.13%0.034)

4568 N

1he maximum nominal shear stress €
t=16" T/{n*dr*3)

=16%220/(w*0.019°3) ~58971.]1 Pasecal

The axial stress 6 in the body of the serew duc to force F;
B=FiA

=PFix*dr"2)

=2RL000/(n*0.01992) =14.11 MPa

S=276/14.11=19.5

Shear .moment and defleetion of the heam

Fh Fa
! + R = T = T
_— =
] Vas=Ri Vic=-R
A [ i b F
+ <K i
P o il T s
FBX .. 5 o3 n
I. }m—mli + b =)
| Fall —x)_ » . :
£l 3 T . ————— Vi T — j
Ve ) (r* +a* —2x)
f a
L

feontinied)

Figure-3.14: Shear, Moment, and
Deflection of Beams

34




a= 03 m ,b=055m, [=0.6m
Ry=F*h/l

—4000%0.55/0.60—3666.7 N

R=F*a/l
=4000%0.05/0,60=333.3 N

Va=Ry Vope—R:
M. z=F~h#x/]
My =F*u*(l-x)1
When x=0-2> Myp=0 N.m, and when x=a 2 Man—183.3 N.n
When ¥x=a = Myg=183.3N.m , and when x=1 = Mg-—0N.m
¥au=-3.5, Viic=1.8

21 stainless sicel has this characteristics:

S.= 276 MPa. §,= 568 MDPa and other characteristic shown in table3-2.

Tuhle-3.1: Physical Constants of Materials

Mpdulus of Madulss of
Elasticity £ Rigidity 6 Poltcan's Unit Weight w
==ryrial Mpzl-  GPo Mpsi = GPa Ratio » Ieffin® I KNS

B izl ailyal 14 143 L 4] s 0 0as 168 IhE
E L Soppa 140 1240 7.0 451 0285 o 511 4T
E = i54 (LEA L% 1] i | it ] (LR LEL E1E
Tt 3! Fi) 2T 115 ma 0.2 282 oo T
D ieew [gray) 45 LR L 414 0211 .260 43 T
Corrvr 17.2 1190 &0 44T 0324 gan S50 .
Bewgi= ir L& 110 L& a1 Ml 0104 . 43
= 7.7 &5 27 (FA 02455 00 162 a4
F = i KNS & A1 1.0 nDE D2 G307 330 &5.5
S 8 365 19 151 0&axrs 0an TN (R
Wapom i 45 24 155 61350 DS iz iTé
Wetivinp S50 3.0 (RN 1Ta LESCLE] 0I6E [ ] 1900
Wi mxl 2l e e 655 0.3 B304 ot LI
155 137.0 n 453 0Ax 0306 £in L ]
Al 070 (i 53 Pl E ] | 1,250 4K1 a0
Beosnic 5 D L 414 1340 11295 50 iR
e ] 0 19K T4 19020 (LIS EEW | i LY 000 auq TE0

1583 | RENE 2 124 03m 0 160 76 i34




Table-3.2: Results of Tensile Tests of Some Metals 7

raw for stainless steel 32041

Strenglh [Tonsie)

Yield Ultimaots Frociura, Coafficdent Shraln

Sy LoH 25 o, Strangth, Fracturm
=g Moterial MPa [kpal) MPa (kgs) MPa (kpsi) MPa [kgpai) Exporant m Strain e
i Lo Annealed XN (1M Al 5 AL T B 100 1) .25 | s
=t 3 Kreol Annraled TR 1520 (2 D el ] w08 (13m 002 44 AE 4G
= ] LT | HE 193 230 424 (K15 TI9 (InsY A& (11 ] (%
[ =] Kol QET ADFF 15N 2N 1520 (285 et IR L 1580 2737 LA nEl
| = LA | QET S0 1720 25 M 2 TRAD (3400 1760 (3551 (LT} R5] K43
- Ainin]ess Aninsaled 241 13310 (VR ] 1520 22 1410 (285 (h]] (M (33
wlasel
L 3 Kanin]oss Annzaled 20 LI B4 H14) 60 (Tt 1270 W85 is 167
sterel
E 8 AlumnLi: T& 169 124.5) I T 35 479 A2 00 s 1,10
alloy
= Alamyinum: ™ 2o AL % h.5) 533 (A e Al LEs s
allivy
= Al TH &40 (TRA) 533 (@4 fn TG (02 A3 (128) a1 015
allowy
2.5.6 Sorting system,

After pressing is Onished the producing liguid (a mixture
of oil and water) will he collected automatically in a
Beating svstem figure-3.14 in order o increase the speed
of the separation process. Temperature will weakens the
sonds between oil and water, also it will decresse the

Sensity of oil so it can easily separated due to cravity .

i Figure-3.15 Szparator funnzl
The temperature will be incrensed until it reaches

(500 then the heating operation will stop, and the liquid will be separated after a
seecific time{30min by experiment) into two compoenents: oil in the top of the heater
=« water in the bottom. Finally. the oil can be stored manually by the user. The
Semter contains g [sueel in the bottom which can be opened manually. after the
sepuration process 15 finished a lamp will lum on this gives the user a massage Lo
wpen the fucel and stered the olive.

W onder 10 2ot a pood result a separator [unne] 15 used, which 1s has 2 special shape

wat=ble for separation process.




Overview for (he press
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Figure-3.16: Automated olive press

a_ The hase, b. [imensions of the base, ¢. The prass
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Control System

4.1 Introduction

4.2 PLC Characteristic
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4.1 Introduction

As il has been mentioned belore the olive press machine is fully automated und (he
process I8 performed scquentially, this can be performed by using PLC
(programmable logic controller). This made adding automation cupabilily and salely

precautions possible, which is explained through this chapter.

The PLC is chosen to be used on the machine rather than the microcontroller,
Because of its ahility to operate with the vollage used at home (220v) without the
need of other component, where the mierocontroller can operate only with 3v and

seeds other component which has a high cost. A comparison hetween PLC and

microcontroller v made in (he 1able-4. 1.

Table 4.1: PLC V5 Microcantraller

-
v
v
v

-
v

4.2 PLC Characteristic

Soerammable logic Controller (PLC) is a digital computer used for automation of
wecromechanical process. such as control of machinery on factory assembly lines,
WS are ysed m many industries and machines. [nlike general-purpose computers,

S PLC is designed for muluple inputs and output arrangements, cxtended

“emperature ranges, immunity to elecirical noise, and resistance to vibration and



impacl. Programs to control machine operation are typically stored in battery-
backed-up or non-volatile memory. A PLC is an example of a hard real time systeim
since output results must be produced in response to input conditions within a limited
time. otherwise unintended operation will result. In our controiling design it is
desirable to use a PLC with 153 inpul and & output as mention in the table-4.2 helow,

[t must be compatible Lo wse with 220 volt.

Table 4.2: Luoie allocation

Tiaputs o $vmbi31 Eﬂ!ﬂﬁ S s
Container sensor(NO) | Sy, Syp=1, there is olive [0.1
' Selection switch 5. "'S,—i. for antomatic mode 0.0

S0, lor manual mode

Pressing stop NC push | Sy Sy=0, the motor stop | (0.2
button
_F.mergency switch M Tumn off all process T4
' Limit swichl LMI IMI1=0, when the cylinder is in | I0.3
positiond
Limit swich2 L2 LM2=l), when the cylinder 15 in| 104
| position2
Limit switch3 LM3 | IM3=0. when the power screw in | 10.5
last position

Lamit switchd LM4 LM2=0, when the power serew in | [0.6
first pasition

_-:'r.‘mperﬂtuw RENROT BT BT-1. the heal = 30" F3

Push button motor] Sm Sm1=1., Motor] ON manul 10.7

Puzh button motor2 Sm2 Sm2=1, Motor2 ON manual 11.0

Push button motor3 Sm3 Sm3=1, Motor3 ON manual 1.3

Selection Switch Sreverse  Sreverse=1, COW lor motor manual | 11.2




Outpul’ Symbal | Logie Allacation - Address
Motar2 CW K2 K2=1, Motor2 rotade CW | Q0.2
Mator2 CCW K3 K3-1, Motor2 rotate CCW | Q0.3 |
Motor 1 K1 K1-1, Molorl rotate Q0.1 '
Motor 3 CW 4 K4=1, Motor3 rotate CW 004 |
Motor3 CCW K3 K5=1, Motor3 rotaic CCW | Q0.3
Heater K6 K6=1, Heater on Q06 |

EM e i Snd HA3 U= ini2 LK L1 3 ip L 6 11

ADELLEL GRS

ngd [n3 [nz [na [ne w7 m.ej_m. 04 |13 |02 iw,i' 0.0

Qi4| 013 | Oz | Qi1 | Q10| 007 | Q06| Gos mﬁ[ﬂﬂ.!] Q0.2 | 001 | 390

Fieure-4.1: PL.C Connection |

The used PLC is Siemens 57_200 own in as shown in Ggure-4.2. with 13 input and 7

output the dara sheet of it is in the appendix.




Figure 4.2: PLEC 57200

1he Software for s7-200 is the program STEP7 micro/win32 as shown in [igure-4.3

o ‘.":'.';-I".- |
B | 5= —
o -
= e
; ||

Figure 4.3: 8TEPT-micro/win 32 program

43 PLC State Graph

“%e machine will kas two operation mode manual mode and automatic mode. The
memeal mode is added for increasing the safety of the machine with the addition of
e emergency switch and to allow the user to clean the machine.. The selection
Serween twe modes can be made by using the switch 5s, the transformation between
e two modes can be implemented at any stage if an errors are happened. The
e stages and eperation 13 shown in the Hgure-4.4 and the state graph shown in

= 5.




Clean ofive

Conmirel Panel

i
P
Mi G’:z“.,bf %@lh:hnp!dﬂn&m

Sarting

H 28c

o

Water

Figure 4.4; Muchine operation in PLC

When the user select the automated mode by the switch (Sg) the process start in the
“ollowing sequence:

| Containar sensor{ 5m), check if there is an olive in the contamer or not, Sm=1 when

here is plive in the container.
= Motorl{M1) starts il LM1&3Sm give a signal .

When Sm off, M1 wark to 11 sec to eénsure that all olive are crashed, then M1 turn

° Motor 2 (M2) starts in the forward direction until LM2=1,

< Motor3 move the power screw 1o press the olive (K1) until LM3=1.

L

Motor3 move in reverse dirsction until LMd=1.

£y 3

- Motor2 start again in the reverse direction until LM1-1,

= The heater turns on until the temperature sensar (H) achieved 30 C{ BT=1).
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Figure 4.5: P1.C stare graph



Chapter 5

Electrical Design & Protection

5.1 Introduction
5.2 Motors

5.3 Sensors

54 (Power and Control) Circuil

5.5 Electrical Panel & Protection




5.1 Introduction

This chapter econtain the clectrical componemt specifications (motors, sensors.

transtormer overload... etc) . power & control circuit, and pratection.

3.2 Motors:

in this project there are three motors, 2 AC motor (erashing motor, pressing motor),

and one DC (transporling moter).

2211 Crashing motor

Single phase Ac motor (220V 50LzY IDEAL electnic machine Co

RATED OULITUT Full Load

TYPE W i Speed Current EfT Power
P rmin) (A} (%) Factor

Locked rotor  Tst Tmax
current(A)  SIN JIN

2C712-2. (.25 143 2500 2.9 a4 074 15

3

1.5

= 12 Pressing motor

Single phase Ac motor (220V S0Hz) IDEAL electric machine Co

RATED OUTPUT Full Load

1YPE . spesd Cwmrent Eff Power
e HP  (thin) (A) (%) Pactor

Locked rotor Tst’ Pmax/

current{A) TN TN

SCT12-4 018 1/4 1400 249 53 (.62 12 s S




5.2.3 Transporting motor

Die nmotor, 24V, unleading current =13 A

5.3 Sensors
5.3.1 Optical Sensor

Used 1o deteet if there is olive in the container or nol, the

B fow. druning

displacement between the range for the sensor (22 cm)

Figure-5.1 ""E o2 (O
Table 5.1: Sensor Specifications Figure 5.1;: Optical Sensor
Hougirg sire M18®1=30
Power supply 10..30vDC
Hotle piffuse reflecton
SN [mm] 10cm  40em
Light source Infrared LED (BEOnm)
Output MPN/PHNENOMNCNO+NC
Response time Mz 5. 2ms
Hysteresis [3e/5r] 3_20%
Repeat scouracy =5%
Load current [mal <200mé
Residual wvoltage =25V
Consumpticn current [ma) ZZ5mA
Protaction circuit :ﬁx_;ﬁ;im Ot A
Indicztor Yallow LED
Ambient temp.["C] -15.55"C
ambiant RH 35 95%
Protecton degres IPG7
Housing matenal Migkal-copper Alloy

Connection PVE Cable 2m




5.3.2 Limitl Switch

limit switch is a switch operated by the motion of a maching
part or presence of an object. They are used lor control ol a
machine. as saletv interlocks, or to count objects passing a

paint.

In this project there is 4 limit swilches, 2 in the transporting 3 - s
Figare 53.2: Limit Swiich
stage, and 2 in the pressing stage.
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Figure 5.4: Control Cirewil

5.5 Electrical panel & Protection

The clectrical panel shown in figure5.5 and it is contain:

Fioure 5.5: Clectrical Panel




5.5.1 Transformer

rransformer shown in figure-3.6. is a static cleetrical device
thal transfers energy by inductive coupling hetween its
winding circuils. A varying current in the primary winding
creates a varying magnetic flux in the transformer's core
and thus a varying magnetic [ux through the secondary
winding, This varving magnetic flux induces a varying

clectromotive force (emf) or voltage in the secondary

H.im']if'lg.

the project nised 220 V - 24 V { step down mansformer) as
€ proj ( step Sl Figure 5.6; Transommer

shown in figure-3.7.

many lums few lurns |
migh vafiage fow voltage hoad

&

v curren: high current

Figure 3.7: The principle of step down transformer




Table 5.1: T.oading table

4 Contactors 1.5 |

| DC motor 3

We need o use 6 A transformier:

Running factor= 0.7, 6*0.7=4.2 (A)

3.5.2 Motor Overload

COwverload relavs are intended o proteel motors. controllers. and branch-circuit
conductors against excessive heating due 1o prolonged motor over currents up Lo and
mcluding locked rotor currents. Protection of the motor and the other branch-eircuit
components from higher currents, due to short cireuits or grounds, is a [uncton of

the branch-circuit fuses, circuil breakers, or motor short-cireuit protectors.

5.5.3 Fuse

Fuse is o type of low resistance resistor that acts as a
sacrificial device o provide over current protection. of

cither the load or source eircuit. Its essential component is

a metal wire or strip that melts when too much current
— S s e Figure 5.8: Fusc

Hows, which interrupts the circuit in which it is connected. =

Short eircuil. overloading, mismatched loads or device failure are the prime reasons

for excessive current.




5.5.4 Contactors

A contactor is an electrically controlled switch used for switching a
power circuit, similar to & relay except with higher current ratings.
A contactor 1= conirolled by a cirewil which haz 2 much lower

power level than the switched circuit.

Figure 5.9: Cnntactors

Contactars come in many forms with varying capacities and features. Unlike a eircuit
breaker. a contactor is not intended to interrupt a short clreuit eurrent. Contactors
range from those having a breaking current of several amperes to thousands of
amperes and 24 V DC w many kilovolts. The physical size of conlactors ranges from
& device small enough Lo pick up with one hand, to large devices approximately a
meter (vard) on a side. Contactors are used to control electric motors, lighting,

heating, capacitor banks, thermal evaporators, and other electrical loads,

In this project we used 6 contactors for (1 for crashing motor, 2 for pressing motor. 2
-I f = =

for transporting motor, and | for heater).

£.5.5 Switches

Figure 5.10: Switches




5.5.6 klemens

Used o connedl wires and & rang the connections

Figure 5.11: Klemens




Chapter 6

Experimental Result &

Recommendations

6.1 Introduction
6.2 Experimental Resull

6.3 Recommenduations

b.4 Future Work




0.1 Introduction
1has chapler provides experimental resull and. some recommendations from the wark
team for this project. In this chapter we arc lising some goals hope o be

accomplished or at least  under altenlion .

6.2 Experimental Result:

We made some experiments on parts of our project and these are some of results:

1. Crashing system: we put a small guantity of olive(l kem) on this part and il

became pasia in 2 minutes, so the crashing part grinds the alive successtully,

2 Pressing system: after we get the pasta from the crashing part, we tried to press it in
this syslem and a5 previous stage  the pasta was pressed W become 2 liguid of

water and oil.

3.Soming system: the team scparared the liquid to water
and nil by osing the heat{30 ) the time that taken to

scparate them completely was abowt 30 minutes on the

other hand when we separate it with gravity glone (no

heat) it took 1.5 days.

4. Transporling the pressing evlinder from crashing stage

to pressing stage by using the convever ook 40 seconds.

Figure 6,1: Oil 1est




6.3 Recommendatinny

These recommendations are recorded (o people who can create opportunities tor
stodents 1o makes something new and useful, in order to make difference 1 our

country Palestine:

1.Such projects should be handled among dillerent departments according to the
project nature (we had lots of electrical problems that might solve without having

cnough previous knowladge).

2. Once the university administration Onuncially supported graduation projects, this
support must be provided at the beginning of the project work, 1o enable studems o

dis their projects according to the time plan, and 1o test them at the proper time.

3. The metal workshops must have highly trained technician te read the plans, and 1o

perform the design.

4. The university should provide the proper toolsets, which emable the student o
assemble his project and to test it the university campus, so he could get benefit of

experiences in the universily.

5. The Applied Chemistry Department should  wse our project, (o produce samples of

oil in order w make study and research on them.

6.3 Future Work
The following tasks are suggested as future works:
1, Testing and evaluaring the machine with ditterent types of olive.

2. Compare the improvement of our oil with other oil which is produced by

public press,
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AuS. Questivnnaire form.




A.l. Environmental Samples

Ihis questionnaire took (100) purposeful sample of farmers who have olive trees .

A.2. The purpose of questionnaire

This guestivnnaire aims Lo @

1.Ta know the percenlage ol those who own small quanlities of olive.

( for example less than T0Kg).

2. Toeknow the percentage of Farmers who press theirs olive to make oil,

3. Determing the reason of not pressing the olive to get gil.

4.Derermine the importance of the idea "an olive press for houschald use™,

& know the percentage of those interested in buying the aforementionad press.

6. Determing which of these characteristies (guality, cost, ease of nse) come first

accarding to the farmers.

A3 [lypotheses of the questionnaire
- Hypothesis no 1:
hose who ewns an olive lrees which give them small quantities of oil form a large

pereentage from the whole farmers.

- Hypothesis no 2:

The reason for not pressing the olive and taking the oil, is the small quantily of olive,

- Hypothesis no 3:
There are large group of farmers who need an olive press for house hald use, and

they are ready to buy it

- Hypothesis no 4

The quality of the oil comes in the first degree to farmers. and it is more important

than the cost.




A4, The results of questionnaire

The guestionnaire has 8 questions and thev are:
;. ol : B 1-3.tree

B 3-7.tree
- {1 :How many olive trees do vou own? @ more than 7

The results I figure A4l show that

approximately 43% of farmers own  small :
Figure A.4.1: Quantity of olive iree they onans

numiber of trees,

-Q2: What iz the quantity of olive vil do you
produce [rom yvour trees! Bless than 10Kg

Ihe results in Npure A42 show  that

approximately the quarter of farmers there's trees

; . Figure A.4.2: Quantity of elive gil
give them less than 10Kkg.

-03: Whe do vou benefit from your olive? smull quantiles

. : 9 of ulive
About 71% of farmers are pressing theirs olive. and
large distance

the athers don't : they sell it and pickling it, £ alive press

that ¢lear in Fiewre A4.3.

- Q4: Derermine the reason for nol pressing

your alives?

Aceurding o figurcA 4 more than o half of W scll it
; . ] i
frmers doesn't press theirs olive. because of e
B pickling

smnall guantity,

Figure A.4.4: Reason of not pressing the olive




- Q5: If wou have an opportunity 1o press
vour small guantity of olive .do vou press
i

In figure A4.5 Aboul 61% savs they will
press their small guantity of olive i they

can And aboul 6% don't want to press it.

-Q0: If there is an olive oil press tor house

hald use, are you concerned with buying it?

A half of farmers say they want to buy ir,
and about 20%% say that it depends on the
cost as shown in the figure A 4.6

O7:What is the good price for an

automated olive press for household use?

About 42% give an autnmated olive press
a price between 100-500 IS, And just
9% give it a price more than 1000 NIS,

as shown in figure A7,

B Sure

B Mayhb

Fipure A 4.5; The desite 1o press the olive

Bsure
B Mavhe

ONo

B depend on the
cost

Fipure A d.6:The desire (o bay the press

mai0-100
B 1000500

B rmore than 1000

Figurc 4.4.7: Kong of price a'u:l:urding to farmers

The minimum cost was 100 NIS, snd he maximum cost 3000518, and the average

703.844 NIS. The distribution c-r"pri::m: chosen by the Larmers shown in lipure A48,

Bl




H
(= ]

[FL]
o
|

3

[FE]
0=

b
LA

L
[

number of farmers
8

i
L= ]

o wm
i ¥

500100 1000-500 mare than 1000
range of price

Figure A.4.8: 'Ihe distribution of prices

-08: What characteristivs musl the press
have?
B quality before the

About 76% chaose the quality rather .E!:J{::-;l before quskity

than the cosl and ecase of use. Aller
O ease of use become

guality become the ease of use, and at firs

last the cost. That elearin ligure 429,

Figure A.4.9: The mest important characteristc
A5 Discussion of results.
- The cesults conlirm hypothesis number 1;

The percentage of those vwn smicll guantities of olive form maore than guarter of

whole farmers. and this percentage is enough for us to start our project.

= I'he results conlinm hypothesis number 2:

Maore than the hall ol Farmers don't press theirs olive, because of small quantity.




- The resulls conlirm hvpothesis number 3:
The percentage of farmers who are in ides ol the project. and ready 0 buy it, arc

more than the hall

- The resulis confirm hypothesis number 4.

The guality of the ail comes in the first degrée seconding w Farmers, abowt 76%

chose the quality before the cost and ease of use.
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Appendix B..

PLC Programming




B.1 Ladder Language:
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Palestine
zlestinian Central Buréau of
Liatistics

issued orn 2012 /0302

Press Releate on Olive Press Survey in the
Palestinian Territory, 2011

Olive oil production lower in 2011 than 2010:
The quantity of ofl extracted in the Palestinian
Terrlosy in 2011 fell by 12.6% compered with
201010 20,754 tons,

The total quantity of olives pressed in 2011 was
01,5657 lons, 19.5% of these in Ramallzah and
Al Birsh Governorate and  17.5% in Nablus
Cipvernorats.

The value added of olive pressing uelivities tntalad
USS7  million  in 20011  while intermediame
consumption and output of olive presses totaled
Us52.5 and LSH9.S million respectively, The
vitlue added totaled LSEH miltion n 2010,

A total of 272 olive presses were operating in the
Falestinian  Territory, of which 240 were [ully
womatic presses end 32 were half amtomatic and
iraditional presses.

The results show that 1,326 persons participated n
olive pressing activities in 2011, of which TiLE%s
were wagzed employess with compensation otaling
one million LS dollars,
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