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Abstract  

Gari is a popular staple food in Nigeria. It is obtained from the dry frying of dewatered cassava pulp. Cassava is a 
plant which originated from South America but is now grown in most of the African countries. The Nigerian variety 
grows to a height of 0.6 to 2m. The root is the most useful part of the plant. It is about 35cm in length with a diameter 
of about 10cm in the mid part of the root and tapers to the end of the root. The roots which are brown are peeled. The 
inside which is white are soaked in water and allowed to ferment for about 3 days. They were then grated and water 
added to about 70% moisture content to form the pulp. The cassava pulp was put in the jute sack and tied for the test. 
Instead of the local method of stacking the pulp in sacks and putting heavy objects on top to dewater for two days, a 
motorized dewatering machine was designed and fabricated to do the job of dewatering 60kg pulp in 20.5 minutes. 
This was made possible by dewatering screws working with a total torque of 344.8 KNmm, a maximum principal 
stress of 100 �/���, and a maximum shear stress of 60 �/���. The pulp platform was transported up and down 
by action of screw followers. They operated with induced shear stress in the screw and followers of 19.78 and 
17.65 �/��� which were adequately below the bearing pressure of 20 �/���  respectively. The rapid rate of 
dewatering will enhance the production of gari. The results obtained from the design analysis of the component parts 
of the machine shows that the design considerably functions as intended. This machine dewatered 60 kg cassava pulp 
of 70 % moisture to 20 % moisture in about 20.5 minutes. The dewatered pulp weighed 12.45 kg which gave a 
percentage water loss of 19.68 % at interval. The final sample weight at the end of 20.5 minutes was 5 kg, which 
gave a water loss of 67.74 %. An automated cassava dewatering machine was designed and evaluated. This research 
helps to reduce the problem of post-harvest food losses in the country through the design and manufacturing of an 
electric driven dewatering screw press for cassava as such replacing and eliminating the old manual method and also 
enabling the system more hygienic by enclosing it in a confined space and trapping of the liquid emanating from the 
compressed cassava for other uses. 
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1. Introduction  

It is an established fact that no nation can gain international recognition and respect without achieving technological 
advancement. More importantly a country which cannot feed her citizens using local technologies that can be adapted 
from her own raw materials cannot achieve meaningful industrial progress. Regrettably food and nutritional 
insecurity in Nigeria is as a result of poor upgrading of traditional foods and preservation techniques. Small scale 
food industries in the country are hampered by adoption of inefficient and inappropriate technologies, poor 
management, inadequate working capital and limited access to banks and other financial institutions, high interest 
rates and low profit margins. High post-harvest food losses, arising largely from limited food preservation capacity 
are the major factors constraining food and nutrition security in the developing countries of West Africa, where 
seasonal food shortages and nutritional deficiency diseases are still a major concern (Hulse, 1983). In other to reduce 
post-harvest food losses, traditional foods have to be improved using technological food processing techniques. One 
of these techniques is processing of cassava into Gari and other end product. Processing technologies are largely 
traditional leading to limited range of finished products from cassava. The technologies are also labor and time 
consuming and result in low quality products. The technologies do not assure product quality consistency and 
economies of scale. In the area of production, the Cassava Mosaic Disease (CMD) possesses the greatest challenge 
to farmers, researchers and cassava development agencies in the country (Pierre, 1989).  
However, the capacity to multiply and distribute sufficient planting material is limited. Lack of planting material, 
land and low rainfall in some areas has also been indicated as factors contributing to low cassava production in the 
country. The narrow range of processed products and poor processing technologies affect the commercialization of 
the crop in the country. Cassava is also facing competition from other starch sources such as sweet potatoes and maize 
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in the country as a food crop. Cassava processing equipment operators have limited knowledge; this militates against 
the success recorded in the research so far in cassava mash dewatering. New dewatering schemes to make food 
processing economical to handle are in progress. Common dewatering processes use a variety of mechanical means 
such as screw presses and belt presses. Experiments were conducted using three samples of TMS 4(2) 1425 variety 
while evaluating the difficulty of separating juice from mash cake. Average specific cake resistance (α) of 5×1011 
m/kg was obtained confirming that it is moderately easy to dewatering Kolawole et al. (2012). The domestic product 
of cassava in West Africa consist of a fermented, semi-dextrimized meal called gari .The cassava root is peeled, 
grated into pulp or mesh, tied in sack and allowed to ferment for a few days, then dewatered. The dewatered mesh is 
partially gelatinized, dry fried sometimes with palm oil to percentage dryness of about 12% and then milled. The gari 
is eaten as a paste called "eba" with gravy, or soaked in water and eaten with fish, meat, groundnuts or “kulikuli”. 
Gari is a very popular meal because of its relative cheapness when compared to other meals. This is because cassava 
will grow on any type of soil, and it does not require fertilizer (Ajibola, 1987). This work is to design and manufacture 
an electric driven dewatering screw press (cassava) which will provide an ease to processing of cassava compare to 
the manual type. It also makes the whole system more hygienic by enclosing the cassava in a confined space. Finally, 
it provides a way of trapping the liquid emanating from the machine. The provision of an additional screw to make it 
a twin screw press for ease of driving and pressing more amount of mash (cassava). The research estimates the design 
capacities of each members of the machine, the packaging aspect of the design, and also the fabrication process of 
the machine as a whole. Cassava has not been utilized to any appreciable extent. Very limited quantities are used for 
starch production. This is due to poor food preservation and processing techniques. However, cassava production is 
beginning to gain attention which will drastically increase the use and production of cassava. The capacity to preserve 
food is directly related to the level of technological development and as such this project will solve the problem of 
limitations encountered in using suitable machines and equipment that are necessary for industrial and even small 
scale production. Cassava processing equipment operators have limited knowledge; this militates against the success 
recorded in the research so far in cassava mash dewatering. New dewatering schemes to make food processing 
economical to handle are in progress. Experiments were conducted using a sample while evaluating the difficulty of 
separating juice from mash cake. This project will lead to rural empowerment, because farmers will be encouraged 
to produce more tubers of cassava of since it can easily be processed and preserved for exportation. In addition, there 
will employment opportunity for both skilled and unskilled labors which will give rise to economic empowerment 
and increased standard of living. 

1.1. Overview of Dewatering in Cassava Processing 

Dewatering in cassava processing involves applying pressure on the grated pulp to reduce its moisture content. In the 
dewatering of cassava mash, the particles are constrained while the liquid is free. The pressure applied, varied depth, 
time, moisture content, volume of material and the particles of material, these are some of the parameters identified 
by; Kolawole et al. (2007). The material moisture content, the mass and the volume were easier to identify. The 
Amerindians developed an indigenous press shaped like a long thin basket-weave tube called ´tipiti' (Diop, 1998). 
The operation of the tipiti-involved fillings it with cassava mash, hung on a branch of a tree and stretched from the 
bottom; the reduced volume at the base reduces the mash volume, water is then squeezed out of the mash. Some other 
methods involves placing of heavy stone on top of the mash and this was used by (Ajibola, 1987)] when he places 
heavy stone on cylindrical tank filled with cassava mash to effect dewatering mechanically.  
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Figure 1: Traditional method of pressing and fermenting (Diop, 1998) 

 

Operation of dewatering is mainly carried out manually under rural conditions. So many methods are in use for 
cassava mash dewatering which are boulders or logs method, use of sticks, parallel board method, tree stumps method, 
chain or string methods and screw jack; Kolawole et al. (2007). Pressing cassava mash have been industrialized with 
hydraulic presses providing pressures of up to 25 kg/cm2; Igbeka et al. (1992). The pressing time can be as short as 
15 min with the hydraulic press or as long as 4 days or more when stones are relied upon the only one available to 
the local processors in some locality. The main reason for dewatering in cassava mash is same in all crops processing 
to food; it is a pre-drying alternative; Klanarong et al. (1999). Study of centrifugation and direct pressure as means 
of dewatering was done for cassava starch production by Klanarong et al. (1999). A comparison study of 
centrifugation and direct pressure as dewatering means was used, while studying the dewatering characteristics of 
alfalfa protein concentrate; Straub and Bruhn (1978). The result indicated that comparable dewatering could be 
obtained. Increased acceleration or increased holding time did not give large decreases in final moisture content of 
the sample.  
The improved and available process of cassava mash dewatering could bring about faster rate. They are in the form 
of a circular press cage holding the fresh pulp or square frame exerting pressure on the sacks. Many types’ works by 
moving a heavy circular or square block, which is lowered or raised by means of, threaded shaft. Some design of 
press uses hydraulic jack used for cars or Lorries to apply pressure to the mash Igbeka et al. (1992). The frame may 
consists of two vertical metal posts as shown in Figure 3.0, all require some amount of human effort to operate them, 
this in turn compressed the mash to cake. Compression of mash into cakes results in the increasing resistance of 
cakes. Cassava mash cake is compressible and their specific resistance change with the pressure drop across the cake 
as reported by Kolawole et al. (2012). 
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Fig 2:   Jack method of pressing (Diop, 1998). 

 

1.2.  Overview of a Press Machine 

Presses are machines used to apply pressure to a product, whether the application is to extract a fluid from a material 
or to change the shape of a material. Presses used for fluid extraction can be of several different types and are generally 
used as juice presses. A bladder press has a deflated bladder centered inside a cylinder; when the cylinder is filled 
with product, the bladder is inflated which presses the product against the cylinder wall. A screw press feeds the 
product into a wall which extracts the fluid continuously. An example of a press that changes the shape of a material 
is the tablet press, which forms tablets by applying pressure to a powder in a die 
A fly press is the type screw press in which the screw shaft is driven by a flywheel or a pair of fly weights at the ends 
of a bar. The wheel can either be cranked by hand or driven by a- motor using a friction coupling. The wheel is 
weighted so its momentum will maintain the motion of the shaft. The screw is considered one of the six mechanical 
powers, but it is really: Only a modification of the inclined plane. It was used extensively in the early modern period, 
despite the skill required in making it, in small tools like the GIMLET and CORKSCREW, but also to exert pressure 
in heavy machinery, for example, in a SCREW PRESS. For this, wood, rather than metal was used in the early part 
of the period, because it was simpler to work. 
(Eghareuva, 1990) classified the screw-type press used for dewatering of cassava mesh into those where the mesh 
sacks are placed on a platform and the top press bar is screwed to compress the mesh sack, and those press that have 
the mesh sack on a platform which is screwed upward to be compressed by a press bar that is stationary at the top. 
Machines developed to process fresh tubers include peeling knives and mechanical peelers. The International Institute 
for Tropical Agriculture (IITA) post-harvest research unit in 1988 developed a knife for peeling cassava root, it is 
called peeling knife. Tamil Nadu Agricultural University, Coimbatore, India designed several mechanical peelers. 
The first type consists of horizontal drum with a central stationary concentric cylinder and auger conveyer. The 
second type consists of a horizontal roller of diamond mesh fitted on an appropriate structure with suitable bearing 
for each rotation. The third type, which is preferred as the others caused excessive abrasion and ineffective flow of 
tuber material is made up of a cylindrical drum with reapers having pintail nails fixed around the inner periphery with 
no central stationary piece. 
Equipment and Material often used in designing the Pressing Machine (Wikipedia.com, 2013) 
The major materials and equipment used in the fabrication of electric motor driven cassava dewatering press are listed 
below: 

 The reduction gear box 
 Electric motor 
 Power screw 
 Sprockets and chains  
 Angle irons  
 Beam  
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 Bearing 
 Steel plates  
 Electric switch 

2. Methodology 

The frame of the machine is designed using an angle bar mild steel. There are different types of end connections used 
in holding frames together. The type of end connection used will affect the performance of the frame. The type of 
end connection used is the fixed type, because the members are welded together at the ends to give the required 
rigidity. 
According to (Thomas, 2012), the Euler’s theory for crippling and buckling load ‘���’ under various end conditions 
is represented by a general equation given as 

��� =
� ��� �

(� �⁄ )�    (1) 

Where: 
 � = Constant representing the end conditions of the column or end fixity coefficient =  4 for welded and bolted 
joints 
 � = Modulus of elasticity or young’s modulus for the material of the column  
 � = Area of cross section 
 � = Length of column 
� = Least radius of gyration of the cross section 

Where:  � = �
�

�
    such that � is called polar moment of area.          

�ℎ��� : 
� = 100 �� 
� = 45 mm 
� = 40 �� 
� =  5 �� 
� =  90 �� 
The polar moment of area of the section shown in Figure 3.1 can be obtained as follows: 

��� = 
�

��
(��� − ���)  (2) 

∴ ��� =  
�

��
(100 × (45)� − 90(40)�)       

 ��� = 279375 ��� 
 

��� =
�

��
(��� − ���)  (3) 

∴ ��� =  
1

12
(45 × (100)� − 40(90)�) 

��� = 1320000 ��� 
 

� = ����
� + ���

�    (4) 

� = �1349240� + 279375� 
� = 1349240.67 mm� 
 
The area of the column can be obtained from 
� = (� + �)�    (5) 
� = (90 + 45)5 = 675 ��� 
 
Hence � can be obtained as follows 

� = �
�

�
    (6) 

∴ � = �
�������.��

���
     ∴ � = 44.71 �� 
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According to Thomas, (2005), the young’s modulus of elasticity for mild steel is0.21 × 10� � ���⁄ .   
If the length of the U channel bar (1) is 840mm, then the buckling load on the column (��). 
 

�� =
�×��×�.��×���×���

�
���

��.��
�

�   (7) 

∴  �� = 15852934.57 � ≃ 16 �� 
 
Also, the length of the U channel bar (2) is 1256mm, and then the buckling load on the column (��) can be obtained 
as follows. 
 

�� =
4 × �� × 0.21 × 10� × 675

�
1256
44.71�

�  

∴  �� = 7091087 � ≃  7 �� 
 
Lastly, the length of the U channel bar (3) is 200mm, and then the buckling load on the column (��) can be obtained 
as follows. 
 

�� =
4 × �� × 0.21 × 10� × 675

�
200

44.71�
�  

∴  �� = 279661158.7 � ≃ 280 �� 
 
The total dimension of the frame is 840 mm, 1301 mm by 400 mm 
 

2.1. Design of the Power Screw 

The machine was designed for the purpose of dewatering two bags of cassava pulp with the total weight of 120KN. 
The load taken by each compound screw was 60 KN. The design of the compound thread was right handed for upper 
half and left handed for the bottom half of thread. 

 

Figure 3: Compound screw arrangement 
 
Since load is transmitted under compression, screw was made from medium carbon steel and also coated with iron 
with ultimate crushing stress of 320 N/mm2, yield stress of 200 N/mm, and shear of 120 N/mm2. In compression, 
the screw was subjected to the equation given by, 
 

����(�) =   
�� � ��

� �
  (8) 

 
Where W is load, �� is area of screw, ��is yield stress and � � is the factor of safety. 
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Substituting in equation (3.7), 
 

60,000 =  
� ��

� � 200

 4 �2
 �� � � = 2 

 
Hence �� = 27.64 �� 
 
From Acme Tread the values that were chosen are shown below which were safe, when the 
Allowable stress of the screw material was considered. 
Outer diameter of screw ��= 32.5 mm 
Core diameter of screw  �� =29 mm 
Pitch of thread p =3 mm 
 
Other dimensions of the Acme thread were 
 

 � =
�

�.�
   (9) 

� =  
3

2.7
 = 1.11 �� 

 
 � =  � –  0.0052  (10) 
� =  1.1059 �� 
  
ℎ = 0.5� + 0.01  (11) 
ℎ =  0.5 (3) + 0.01 =  1.51�� 
 
Screw mean diameter in mm 
 

� =  
��� ��

�
  (12) 

� = 30.75 �� 
 
Where (a) is the width of top of thread, c is the width of the bottom of thread, (h) is height of thread, p is the pitch of 
thread, see Fig 3.4, and d is the screw mean diameter  as stated above. 
 

��� � =  
�

��
  (13) 

��� � =  
3

� �30.75
= 0.031 

  � = 1.776� 

 

 

Figure 4: Acme Thread specification 

 

2.1.1. Total torque to overcome friction 
 
Total torque to overcome friction at the thread surfaces of the screw is given by Lewis, W. (1984) as, 
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� = �� �
��� �����∅

����� ����∅
�  (14) 

 Where tan ∅ =  
�

��� �
 (15) 

 At � = 14.5� ��� � = 0.15 from table thread friction 
 

tan ∅ =  
0.15

cos 14.5
 = 0.155 

 

� = 60000 � 30.75 � 
[�.�����.���]

��(�.�� � �.���)
  

� = 3.448 10� ��� 

2.1.2.  Torque due to upper screw and the lower screw  
 

� = �� = �� =  
�.��� � ���

�
= 1.724 � 10� ���  

 

2.1.3.  Compressive stress �� due to axial load is 
 

 �� =
�

��
    (16) 

�� =  
60000

���
�

4
�

 

 =
�����

� ����
��
 

  �� = 90.84 �/��� 

 

2.1.4.   Shear stress 
 

� =
����

���
�     (17) 

 
�� � �.�� ����

� � ���  

  � = 35.92 �/��� 
 

2.1.5. Maximum principal stress in tension and compression is 
 

�� =  1
2� ��� +  √�� + 4��� (18) 

   

  �� =  1
2� �90.84 +  �90.84� + 4 � 35.95�� 

 ��� 103.27 �/��� 
 
The value for stress used was 
 

�� =   
��

2
�    (19) 

�� = 220
2� = 110 �/��� 

2.1.6.  Maximum shear stress is 
 

� =  1
2� �√�� + 4���  (20) 
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� =  1
2� ��90.84� + 4 � 35.95�� 

� = 57.91 �/��� 
 
The value of shear stress use in the design was 
 

�� =   
��

2�    (21) 

�� = 120
2� = 60 �/��� 

 
Since these maximum stresses in compression, tension and in shear were within working limits for the material hence, 
the design for the screws was safe. 

2.1.7.  Length of screw 
 
The design for screw was at the critical load Pc when compressive axial load carried by the screw was just sufficient 
to initiate buckling. The Euler's equation of column end buckling is 
 

�� =  
����

(��)�   (22) 

 
�� = design load + load variation = 120 +30 = 150 KN 
I = second moment of area of the screw 

� =  
���

�

��
    (23) 

 

  =  
� � ��.���

��
= 43888.46 ��� 

 
 

∴ �� =  �
�� � ��� � ��� � �����.�� 

������
 = 759.96 mm 

Therefore two lengths of screws chosen were each 760 mm in length. 
 

2.2.  Design of the Screw Follower 

The screw follower has the function of moving up and down the thread of the screw depending on the motion 
of the screw. The screw follower was threaded on the inside and it was attached to the pulp platform on the outside. 
This way it was made to convey the cassava pulp upwards for compression or downward to release the dewatered 
pulp. Assuming the cassava pulp was uniformly distributed over the cross sectional area of the screw follower, the 
bearing pressure 
 

��� =  
�

�

�
 � ���

�� ��
���

    (24) 

 
Where n is number of threads in the screw follower, and the bearing pressure ��� from Table of Limiting Values of 
bearing pressure is 18 N/mm2. The continuous rubbing, friction and heat generation of the screw follower when it 
moved against the screw, made the choice of phosphor bronze material to be suitable for the construction of the screw 
follower. From the above equation 24, 
 

� =  
60000

�
4  � (32.5� − 29� ) � 18

 

� = 19.71 
 
Using F.S value of 1.5, � =  19.71 � 1.5 =  29.56 ≈ 30 �ℎ���� 
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2.2.1.  Height of screw follower  
 
r = � � �      (25) 
=  30 � 3 =  90 �� 
Design choice was for r = 105 mm 

2.2.2.  Shear stress induced in screw was, 
 

�� =  
�

� � � � �� � �
     (26) 

�� =  
60000

� � 30 � 29 � 1.11
 

�� = 19.78 �/��� 

2.2.3.  Shear stress induced in the follower was 
 

�� =  
�

� � � � �� � �
     (27) 

�� =  
60000

� � 30 � 32.5 � 1.11
 

  
              �� = 17.65�/��� 

2.2.4.  Shear strength for the follower was 
 

�� =
��

�.�
=   

�
� 

�
���

�� ��
��

    (28) 

 

 
���

�
=   

�����
� 

�
���

�� ��.���
 

  �� = 50.83 �� 
 

2.3.  Design of the Chain and Sprocket 

The power rating from the electric motor = 3phase 5hp/ 1440rpm 
 
Speed = 1440 rpm 
 
Also, a reduction gear of speed ratio (V.R) 1:50 was used in order to reduce the speed transmitted to the pinion 
sprocket 
 
Since a reduction gear of speed ratio 1:50 was used, the speed from the electric motor through to the pinion sprocket 
is; 

 
1440���

50� = 28.8 ��� 

Hence, �� = ����� �� �ℎ� ������ �������� = 28.8rpm  
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Figure 5: Schematic view of two sprockets of different sizes coupled with a chain  
 
The number of teeth (��) on the pinion sprocket to be used = 15 
If we are to reduce the speed further to 10.5rpm, then  

�. � =  
��

��
=  

��

��
    (29) 

Where,  
N1 = Speed of rotation of smaller sprocket in r.p.m 
N2 = Speed of rotation of larger sprocket in r.p.m., 
T1 = Number of teeth on the smaller sprocket, and 
T2 = Number of teeth on the larger sprocket. 
 
28.8

10.5
=  

��

15
 

 �� = 41.14 ≈ 42 
 
Hence, number of teeth on the larger sprocket, �� = 42 
 
Design power = rated power x service factor 
The service factor (KS) is the product of various factors K1, K2 and K3. The values of these factors are taken as 
follows: 
Load factor (K1) for variable load with heavy shock = 1.5 
 
Lubrication factor (K2) for drop lubrication = 1 
 
Rating factor (K3) for 16 hours per day = 1.25 
 
∴ Service factor, KS = K1.K2.K3 = 1.5 × 1 × 1.25 = 1.875 

 
Design power = 10 X 1.875 =18.75 W 
 
Pitch of the sprocket from table (Table 21.1. Characteristics of roller chains according to IS: 2403 — 1991.) is 12.7 
mm 
 
 Pitch circle diameter of the smaller sprocket 
 

�� =  � ����� �
���

��
�   (30) 

 =  12.7 ����� �
���

��
� 

  �� = 60.97 ≈ 61 �� 
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2.3.1.  Pitch circle diameter of the larger sprocket 
 

�� =  � ����� �
���

��
�   (31) 

 =  12.7 ����� �
���

��
� 

  �� = 170 �� 
 

2.3.2.  Pitch line velocity of the smaller sprocket 
 

�� =  
�����

��
    (32) 

D = Pitch circle diameter of the sprocket in metres, and 
p = Pitch of the chain in metres. 

 �� =  
� ��.�� � ��.�

��
 

   
�� =  0.09 �/�  
 

2.3.3.  Centre distance between the pinion and large sprocket and the length of the chain 
 
Centre distance between the pinion and large sprocket should be 30 to 50 times the pitch. 
Hence,  
Centre distance = 30X 12.7 = 381mm 
To accommodate initial sag, 381 is reduced to 378mm 

2.3.4. Number of chain links 
 

 � =  
��� ��

�
+  

��

�
+  �

�����

��
�

� �

�
  (33) 

 � =  
��� ��

�
+ 

� � ���

��.�
+  �

�����

��
�

� ��.�

���
 

  � =  88.32 ≈ 89  

2.3.5.  Length of chain   
 
� =  � � �     (34) 
= 89 X 

2.4. Method of Fabrication 

Four pieces of 100 mm x 45 mm u-channel bars, 5000 mm in length were used for the construction of the main 
upright frame. They were placed in pairs and welded to give 1256 x 100 x 45 mm U-channel frame upright, this 
formed each side of the machine. Similar angle bar was used to fabricate the base frame but to a length of 840 mm 
which was welded to the base of the upright. Two holes of 33 mm diameter were drilled at the base frame centreline 
and at distance 640 mm apart, to accommodate the tail of the screw thread and serve as guide for the collar bearings. 
Two 30 mm nuts were used to hold the screw at the base frame. 
The screws, power shaft, chain and sprocket, spur gear and cassava pulp (screw follower) platform came under direct 
load, torque, compressive stress, tensile and shear stress which did not exceed the strength of medium carbon steel. 
The mild carbon steel chosen was 0.6 % carbon and 70 % perlite. Two shafts of 32.5 mm diameter and 800 mm 
length were cut. They were plane turned, recessed and step turned to diameters of 30 mm for bearing ends and nut 
allowances. Acme threads were cut with an outer diameter of 32.5 mm and inner diameter of 29.5 mm at a pitch of 3 
mm. The screw, completed with left and right threads starting from end points of the shafts and meeting at the middle 
of the shaft, formed a powered compound screw over 760mm length each way, which made up the dewatering screw 
of length 1520  mm. 
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The chain and sprocket of Pitch Circle Diameter 61, 170 and 170 mm for the 1st, 2nd, and 3rd stages and having 15, 
42, and 42 teeth respectively were used. Keys and keyways were cut which made the fitting of the pinions to the 
shafts to be rigid.  The two main drive shafts were connected to the intermediate chain and sprocket through a set of 
aligning collar ball bearings and flanges. The dewatering screws were connected to the drive shaft through a set of 
sprocket and aligning ball bearings. The dewatering screws were held in a bottom plate by a set of aligning collar 
ball bearings. Two bars of mild steel material which has high resistance to wear and tear at high friction were taken. 
The bars of diameter 80mm and length 100 mm were turned on the lathe to give a plane surface which was bored. 
They were internally threaded to Acme threads as required to the length of 100mm. The inner and outer diameters 
were 32.5 and 50 mm respectively, and this was the screw follower which transported the cassava pulp platform up 
and down the screws. Threaded holes were made on the screw followers through which bolts were used to secure the 
cassava pulp platform. 
Though the output power of the machine by design was about less than 1.5 hp, it was found necessary to use a 5 hp 
3-phase motor to drive the dewatering machine. This followed trial tests with 3.5 and 5 hp single phase motors which 
were available, that showed the 5 hp 3-phase motor to have dewatered the cassava pulp most efficiently and at shortest 
time. This motor is connected to a reduction gear with the aid of a socket joint in order to reduce the speed of the 
motor before transferring it to the pinion sprocket.  The same 100 x 45 mm U-channel of length 700 mm was used to 
make the cassava pulp platform. The pulp platforms were bolted to the screw follower with the flat surface of the two 
channels facing each other. 
The container which serves as the pressing chamber is place at the base of the frame with dimension of 350 x 350 x 
350 mm. the base of the pressing chamber was drilled randomly which form a sieve that allows the passage of liquid 
coming out of the cassava. A liquid collector is placed directly below the pressing chamber in order to collect the 
liquid content.  
Finally, a switch which acts as intermediary between the power source and the electric motor was bolted to one part 
of the frame. The switch enables one to control the movement of the power screw (clockwise and anticlockwise).  

3. Result  

3.1. Evaluation of the Dewatering Machine 

The sample of cassava pulp that was tested was taken from those in popular usage in Nigeria. There are two types, 
the “fine gari” and the “Kpokpo gari” or “coarse gari” varieties. The fine gari cassava pulp, 75 % fitness, was tested 
on the dewatering machine. Fine cassava pulp was put into a jute sack which was tied at the neck and weighed. A 
weight of 15.50 kg was recorded. The pulp was placed on the machine platform. The motor was activated and the top 
and bottom platforms moved towards each other. The two platforms met and dewatering took place for 2.50 minutes. 
The residual mass was weighed, and water loss noted. The partially dewatered pulp was placed back on the platform 
and the machine was reactivated for 2.00 minutes. Again the residual mass was weighed after the toxic water was 
partially collected. The dewatering experiment was then carried out at interval of 4 minutes and records were taken 
as entered on Table 5.1 .The percentages of water was also calculated. 
 
Table 1: Result of dewatering fine cassava pulp at 70% moisture 
 
Mass of 
Cassava pulp 
 

Dewatering 
duration 
(minutes) 
 

Final dewatered 
residual (kg) 

Liquid collected 
(kg) 
 

Percentage Toxic 
Water loss (%) 

15.50 2.50 12.45 3.05 19.68 
12.45 2.00 10.00 2.45 19.68 
10.00 4.00 7.55 2.45 24.50 
7.45 4.00 6.40 1.05 14.09 
6.40 4.00 5.70 0.70 10.94 
5.70 4.00 5.00 0.70 12.28 
5.00 4.00 4.50 0.5 10.00 
Total    67.74 
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����� ����� ���� (%) =  
������� ���� − ����� ����

������� ����
 � 100 = 67.74 % 

3.2.  Discussion of Results 

The results obtained from the design analysis of the component parts of the machine shows that the design 
considerably functions as intended. By design, values of the compressive stress and shear stress for each of the 
dewatering screws were 90.84 and 35.92 �/��� respectively. These gave a maximum principal stress in tension 
and compression for screw of 103.27 �/���. To ensure that screw did not fail, 100 �/���  was used in the design 
as the maximum principal stress. The maximum shear stress by calculation was 57.91 �/���. The choice of 60 
N/mm2 was made for the maximum shear stress to ensure the safe operation of the screw in shear. The total torque 
of each dewatering screw as designed was 344.8 k �/���. The screw follower, which transported the cassava pulp 
for dewatering, was designed to have 30 threads. The shear stress induced in screw and that induced in the follower 
were 19.78 and 17.65 �/��� respectively. Therefore the bearing pressure was adequate at 20 �/���. The shearing 
strength of 50 �/��� was used to design for a screw follower external diameter of 100 mm which was robust and 
safe. The use of the design load and variation of 240 KN was used to derive a screw length of 760 mm. 
The chain and sprockets that were used were selected to carry a static load, dynamic load and maximum tangential 
tooth load. This machine dewatered 60 kg cassava pulp of 70 % moisture to 20 % moisture in about 20.5 minutes. 
The machine frame was designed to the load of cassava pulp, pulp platform, dewatering screws, power shafts, chain 
and sprocket, intermediate chain and sprocket, input shaft and three phase motor. When the sack full sample of fine 
cassava pulp 85 % fitness was squeeze by the dewatering machine, toxic water, milky brown in colour flowed out. 
The flow of toxic water slowed down after a while to trickling rate, then dripped and the drops were slower in forming. 
The sack containing the sample was removed from the machine and weighed. The dewatered pulp weighed 12.45 kg 
which gave a percentage water loss of 19.68 %, see Table 5.1. When the partially dewatered pulp was again 
dewatered, the drips were slower in forming, and after 2minute they appeared to have ceased. It was found to weigh 
10 kg, which placed the percentage water loss at 16.68 %. The subsequent changes in the dewatering tests were done 
at 4 minutes interval. The final sample weight at the end of 20.5 minutes was 5 kg, which gave a water loss of 67.74 
%. A cost analysis carried out on fabrication of the electrical dewatering screw press machine (cassava) shows that a 
sum of ninety six thousand and seven hundred naira (₦96,700) was required to fabricate the design. 
 

4. Conclusion and Recommendation 

4.1. Conclusion 

The critical role that mechanization of traditional food processing techniques plays in national development cannot 
be overemphasized in Nigeria, because high-post harvest food losses arise largely from limited food preservation 
capacity. In essence, small scale food industries that involved lower capital investment and that rely on traditional 
food processing technologies are crucial to rural development in the country. Therefore an automated cassava 
dewatering machine was designed and evaluated. This research helps to reduce the problem of post-harvest food 
losses in the country through; 

 The design and manufacturing of an electric driven dewatering screw press for cassava as such replacing 
and eliminating the old manual method and also enabling the system more hygienic by enclosing it in a 
confined space. 

 Trapping of the liquid emanating from the compressed cassava for other uses 

4.2. Recommendations 

 It is recommended that this design should be fabricated in large scale for industrial use. 
 The packaging aspect of the design should be improved in further studies so as to give the final product 

an attractive out look after production. 
 More so, the control aspect should be improved as this will help to reduce the time spent per batch of 

production. 
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 Further research should be done on cassava processing to increase the quantity of gari and other end 
product produced from cassava per batch. This can be achieved by increasing the capacities of the 
machines in the design   
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Appendix 
 
Inventor Design Drawing of the Project Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Realistic and Wireframe View (Isometric) of the Electric Motor Driven Screw Press (Cassava Dewatering 

Machine) 
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Fig 5: Realistic View (Exploded) of the Electric Motor Driven Screw Press (Cassava Dewatering Machine) 
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Fig 6: Orthography View of the Electric Motor Driven Screw Press (Cassava Dewatering Machine) Showing the 

Dimensions 
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Fig 7: Collar Bearing, Sprocket and Chain, Container, Screw Follower and Power Screw of the Electric Motor 

Driven Screw Press (Cassava Dewatering Machine) Showing the Dimensions 
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Fig 8: Front View of the Electric Motor Driven Screw Press (Cassava Dewatering Machine) Showing the 

Dimensions 

 

Fig 9: Side View of the Electric Motor Driven Screw Press (Cassava Dewatering Machine)  
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Fig 10: Top View of the Electric Motor Driven Screw Press (Cassava Dewatering Machine) 
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Fig 11: The Fabricated Electric Motor Driven Screw Press (Cassava Dewatering Machine)  

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 


