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ABSTRACT


(Few line on cassava and its processing may be added )The design of a vacuum dehydration machine used for cassava processing is presented. The analysis of the various components including the slurry drum, belt drive system, transmission shaft, and the selection of a suitable prime mover was done based on the power requirement for the operation of the machine. The design analysis revealed that the machine may be driven by a 1 horsepower engine. The total length of flat-belt to drive the pulley was at an angle of lap on the smaller pulley of 2.53 rad. The resultant load act on a shaft of diameter 21 mm with maximum bending moment of 16.51 Nm. Total weights of drum filter and pipes acting on the reservoir is 124N.  The result of the performance evaluation shows that the machine performance improves with increasing vacuum pressure up to a threshold where the moisture content remain constant. The result exposed the effectiveness and efficiency of the machine at 95%.
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1. INTRODUCTION

[bookmark: _Hlk210290988]Cassava is an important food crop in the tropics and many countries in Africa. The crop contributes significantly to the diets of over 800 million people, with per capita consumption averaging 102 kilograms per year. In some areas of Africa it constitutes over 50 percent of the daily diets of the people (Oyewole et al., 2022).
 Nigeria is one of the most significant producers of cassava in Africa. About 1.2 million people of the population are actively involved in the cultivation and supply of cassava Roots (Rahman and Awerije, 2016; Ikuemonisan et al., 2020). Cassava tuber being a perishable commodity is known to have high moisture content and with a shelf life of 2-4 days (Tomlins et al., 2021). It should be either consumed immediately after harvesting or processed into dry forms. Processing provides a means of producing shelf stable products thereby reducing losses, adding value, reducing the bulk to be marketed and increasing the shelf life.

Occasionally, cassava is processed before consumption. Cassava processing is necessary for several reasons: first, it serves as a means of removing or reducing the potentially toxic cyanogenic glycosides present in fresh cassava. Second, it serves as a means of preservation. Third, processing yields products that have different characteristics, which creates variety in cassava diets.
 
Cassava processing refers to series of processes and operations/stages that is required for a cassava root at its initial stage to be transformed into consumable food product i.e cassava flour, breads, tapioca, laundry starch (food product???), alcoholic beverage e.t.c., keeping in mind the elimination of unwanted substances(cyanogenic glucosides). (Basically, cassava flour is the basic product obtained after processing of cassava and other products are prepared using the flour itself) (modify the paragraph..as…Cassava is utilzed in the preparation of various food products viz., flour, bread, fermented beverages etc.)
 
Two common methods are utilized in the processing of cassava; Firstly, the Traditional method of processing cassava that involves the use of hand and hand tool equipment. Processes involved are cleaning, washing and peeling, grating, dewatering, sieving, drying. Secondly, the Likewise, Modern method of processing cassava is processed via the use ofusing machines arranged in sequence, in which the cassava is allowed to go through a solid-liquid phase change before it reaches the final product.  Processing of cassava in this way usually involves little or no direct human intervention, most times referred to as cassava production plant and can only be found at cassava producing industries.  In cassava production plant, the cassava is made to go through the following process/machine; washing and peeling, cassava milling, cassava centrifugal sleeve, de-sanding, hydro-cyclone, dewatering, cassava starch drying, final cassava starch.
 Depending on the desired cassava product, the common stages involved in processing cassava are washing, peeling, grating, bagging, dewatering, frying, and drying.  Dewatering, a pre-drying alternative during cassava processing, plays a vital role, in that it reduces the moisture content in the cassava mash to about 40-50% depending on the type of dewatering method employed. The main reason for dewatering in cassava mash is the same in all crops processing to food; it is a pre-drying alternative (Ishola et al., 2022). Dewatering involves reducing a cassava mash to cake, causing the moisture content in a cassava to be relatively low.
However, in this study, wePesent study focus on the machine required to facilitate the cassava at the dewatering stage. The dewatering of cassava is an indispensable part for cassava processing, whether it is cassava starch processing, cassava flour processing or garri processing. The purpose of dewatering is to remove excess water from the cassava pulp, reduce the load on the drying section, save a lot of energy, and lay the necessary foundation for rapid drying. According to Mou et al., 2025 (chk: reference missing), a vacuum dehydration is an advanced and reliable machine which can realize continuous operation of the solid-liquid separation. It can offer continuous dehydration processing for cassava starch, and reduce the water content of the dewatered starch to satisfy the demands of the next step of the production process.  
The principle of vacuum dehydration is to use the filter cloth as a filter medium, at the same time, using the vacuum negative pressure and gravitational interactions between the solid and liquid material to achieve rapid separation. The belt is continuously operated by the variable frequency motor driven by the reducer. The filter cloth runs synchronously with the motor by the friction with the belt. When the drum rotates, due to the vacuum effect, pressure difference is formed inside and outside of the drum which makes the starch adsorbed on the filter cloth. And the liquid flows through the vacuum pipe along the filter cloth to the gas-liquid separation tank. 
Through the continuous process of pumping air into vacuum state, the starch adsorbed on the drum is dried and forms a filter cake. And then the filter cake is discharged from the filter cloth through the scraper device, thus the separation is completed. This advanced method of dewatering can make the moisture content of wet starch lower than 38% after dehydration (Kolawole et al., 2011).
The application of a vacuum dehydration machine to the dewatering of cassava mash is a modern and a more effective way of dewatering cassava mash, with little or no direct human intervention. Thus, its significance is felt in modern cassava producing companies. The dewatering of cassava is an indispensable stage for cassava processing, whether it is cassava starch processing, cassava flour processing or garri/cassava flakes processing. The purpose of dewatering is to remove excess water from the cassava pulp, reduce the load on the drying section, save a lot of energy, and lay the necessary foundation for rapid drying.
Nigeria is one of the most significant producers of cassava in Africa. About 1.2 million people of the population are actively involved in the cultivation and supply of cassava Roots (Rahman and Awerije, 2016; Ikuemonisan et al., 2020). Cassava tuber being a perishable commodity is known to have high moisture content and with a shelf life of 2-4 days (Tomlins et al., 2021). It should be either consumed immediately after harvesting or processed into dry forms. Processing provides a means of producing shelf stable products thereby reducing losses, adding value, reducing the bulk to be marketed and increasing the shelf life.
Depending on the desired cassava product, the common stages involved in processing cassava are washing, peeling, grating, bagging, dewatering, frying, and drying.  Dewatering, a pre-drying alternative during cassava processing, plays a vital role, in that it reduces the moisture content in the cassava mash to about 40-50% depending on the type of dewatering method employed. The main reason for dewatering in cassava mash is the same in all crops processing to food; it is a pre-drying alternative (Ishola et al., 2022). Dewatering involves reducing a cassava mash to cake, causing the moisture content in a cassava to be relatively low. 
Over the years, different dewatering machines and handling tools with different modes of operation have been idealized to facilitate the dewatering of cassava mash for subsequent drying. Various methods have been been employed in dewatering the cassava mash; ranging from the traditional methods to the now Industrialised methods of dewatering. The principle of different types of cassava dewatering machines is basically the same, that is to separate the broken cassava particles from free water by gravity, mechanical force, and drying method, so as to reduce the moisture content and facilitate the drying process in the next step, which is a physical water loss process. Cassava dewatering is achieved in Nigeria using various methods (Kolawole and Agbetoye, 2007). 
[bookmark: _p8o2n0i2j478]
Traditional methods of dewatering are mainly employed under rural conditions. Dewatering (which involves fermentation and pressing) is done in one operation. The grated mash is packed inside a pressed shape like a long thin basket-weave tube.  FAO (1994) stated that the duration of this fermentation affects the color, taste, and texture of the cassava product (gari).After fermentation has been completed, the mash is then pressed to reduce the water content. The traditional method of dewatering grated cassava mash involves tying and twisting the neck of the hessian sack over which heavy stones are placed for one or two days. Other traditional methods includes screw jack, hydraulic jack, and the IITA wooden press. This press, which was designed in IITA (International Institute of Tropical Agriculture), consists of rectangular fixed wood with grooves, another rectangular lid, and some wedges. As the pressure is applied, on the bagged mash between the fixed and movable lid, and wedges inserted the water is being squeezed out. The capacity of this press is 62 kg/batch in eight hours (Aribisalla 1992). Fermentation and pressing with the aid of these methods take a longer period to accomplish; other challenges include accident, low throughput, inefficiency, inadequate dewatering parameters and so on (Kolawole and Agbetoye, 2007). This as a result gave birth to the rise in need to mechanize Cassava dewatering. However, mechanizing this process over the years has evolved with several dewatering machines designed and fabricated to ease the rigorours and time wastage associated with it, next section looks to talk about the various industrialized dewatering methods that have been studied.
The need to mechanize cassava field operations has long been felt worldwide (Aigner et al., 1992; Ajibefun and Abdulkadri, 1999). The estimated annual production ranges from 34–42 million tonnes (RMRDC, 2004), with Nigeria accounting for over 70% of the output from West Africa. Dewatering cassava mash through mechanized means is achieved by use of several electrically or manually powered machines. These machines vary in their operating principle, design requirement, and design optimization – common types of these machines are; Hydraulic press, Centrifuge machine, Frame filter press machine, Screw press machines, and Vacuum dehydration machine.
Cassava mash dewatering has been industrialized with hydraulic presses providing pressures of up to 25 kgf/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 as the only one available to the local processors in some rural areas. A 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.

Kolawole et al. (2011), using different cassava maturity ages of 9, 12 and 15 months, carried out an evaluation study on Cassava mash dewatering methods. Dewatering tanks with square and cylindrical shapes of 1mm galvanized steel plate were used for the experiment. Pressure devices from screw bolts, hydraulic jack press and rope / stick methods were used to squeeze cassava juice from the mash in the tanks. TMS 4(2) 1425 varieties of cassava were used. The best method was discovered from the most efficient, the best to meet set moisture content required at a given time for gari production. However, the need to select best dewatering tank and most reliable cassava sample was established in order to align the most efficient method of dewatering with the type of dewatering tank and cassava samples to be selected, to that effect, results on the effect of type of container, applied pressure and cassava age was presented; it showed that cylindrical container performed better as the moisture content of the sample in the container met the set standard of 40% to 45% mcwb (moisture content wet basis) in the shortest time. 
[bookmark: _71yqi34c0sxe]A simple and very inexpensive vacuum filter can produce cakes with moisture contents comparable to those discharged by pressure filters in applications where the fraction of small particles in the solids of the feed slurry is low. This category also comprises the only genuinely continuous filters available in big quantities that can handle washing, drying, and other process needs. Vacuum filters come in a range of shapes and sizes and are usually categorized as batch or continuous. The common and important vacuum filters include nutsche filter, enclosed agitated vacuum filter, vacuum leaf filter, and rotary vacuum disc filters, 
Sivakumar et al., 2011 carried out a study to enhance the performance of the Vacuum dehydration machine – this study was achieved by reducing the moisture level of whatever slurry that was to be made to pass through dewatering via the vacuum dehydration with the prospect of gaining more cake formation in a single run and arriving at a less cost of handling, thus complementing the economy of the process. During the study, two different slurries (Calcium Hypochlorite and Calcium Carbonate) were used. Sivakumar et al., 2011 suggested that in order to reduce the moisture of the slurries, variable parameters of the dewatering machine are required to be altered or adjusted.  The following variable parameters were adjusted/modified during the experiment; addition of coagulants and flocculants, speed of drum, vacuum parameters and suction box. By the experiment and test result, it is found out that the moisture content of calcium hypochlorite and calcium carbonate are reasonably decreased from 10 to 20 percent. Thus Vacuum dehydration holds good in the dehydration for whichever slurry taken.   The dewatering machine reduces the moisture content of the slurry to a pre-set amount and can be further decreased by adjusting some of the variable parameters in the setup. We have finally found that by adjusting some of the variable parameters in the setup, the moisture content decreases and also it is found that whichever slurry is taken, with the help of a rotary vacuum drum filter it is easy to reduce the moisture content. However, adding in other to enhance the performance of the vacuum dehydration machine.

Zhang et al., 2011, in an article, reviewed some aspects of rotary vacuum filter design and its performance. HeIn this article, Zhang et al., 2011 described the rotary vacuum filter as an extremely effective solid/liquid separation device essentially used for forming cake solid with its ability to continuously filter the slurries with relatively low operating labor requirements. He perceived the rudiment of rotary vacuum filter installation to include; the filter: which comprised of the drum, vat, agitator, and solids discharge mechanism; and auxiliary package: consisting of a vacuum source (typically a liquid ring vacuum pump), a means of separating the air and liquid discharge from the filter (usually a vacuum receiver) and a filtrate pump (to transport the liquid from the vacuum receiver to the next step in the process). Zhang et al., 2011, reported that the filter is rated by the surface area of the filter medium(drum) and its potential output (typically expressed as pounds per hour of dry solids per square foot of filter area; unlike other filters, pre-coat filters are rated by hydraulics instead of by solids). Zhang et al., 2011, reported that during the design process, the sizing of the auxiliary package components is dependent upon the area of the filter and the type of application. Rotary Vacuum filters are categorized according to their mechanism and their prospective function enabling the rotary vacuum filter to efficiently handle a complete spectrum of process slurries. As a result, dewatering cassava using this machine makes processing in large-scale industries quite effective. However, the capital costs are relatively high. (mentioning Zhang et al everytime is not necessary; please modify the text accordingly)

The Vacuum dehydration machine is most suitable for continuous operation on large quantities of mash, thus it’s more suitable for use in large-scale cassava producing companies.


[bookmark: page8]2. METHODOLOGY

[bookmark: _Hlk210291134]2.1 Design concept:
Please add……….Design and fabrication of the machine was done in…………workshop/lab/…of …with standardization…..
The frame with high strength carries all the basic components of the machine – electric motor, drum, scraper and reservoir. Auxiliary component, which includes the Vacuum Pump, and filtrate receiver are connected to the drum through a pipe. A corrosion-resistant semi-cylindrical reservoir placed on the frame is to be used to contain the cassava mash reservoir.
Cassava is to be dewatered by the vacuum effect of a rotating Drum which is partially immersed in the reservoir. The drum, however, is made from the composition of filter cells. A minimum filter cell is the filter chamber and it will have a filter diaphragm/strainer (galvanised woven wire), outlet port that creates a passage for the filtrate into the discharge pipes, discharge pipe; through it filtrate is discharged from the cell under vacuum.  n one side of the drum, the drum cover will be attached to a shaft and simply supported with a journal bearing to facilitate the rotation of the drum. On the other side, however, the discharge pipe passes through the channels to be created on the cover and enclosed in a trunnion, then simply supported by a journal bearing.
Dehydration is achieved by providing a pressure drop on top of the filter diaphragm or galvanised wire mesh material - this is made possible by using a vacuum pump that is to be connected to the filtrate receiver. The filtrate generated due to vacuum effect is collected inside a filtrate receiver via a flanged-pipe connected to the bearing.
A scraper discharge is mounted on the frame to take off the cassava cake from the drum. However, in order to avoid damaging the filter cell, a safety space of 1 to 3 mm between the scrape mechanism and the cell is kept.

[image: ]
Figure 1. Model Vacuum Dehydration Machine (appropriate labeling will be more impactful)

2.1.1 Principle of operation:
The drum is positioned in a reservoir, whose submergence level can be controlled. As the drum rotates, a panel is submerged in the slurry. The applied vacuum draws the suspension to the cloth, retaining solids, as the filtrate passes through the cloth to the inner piping and, subsequently, exiting the system to a vapour-liquid separator with high/low level control by a pump. Cake formation occurs during submergence. Once formed, the cake dewaters above the submergence level and is then dewatered and discharged. Therefore, the principle of operation is as follows:
1. Connect the electric motor to a power source which rotates the drum.
2. The drum begins to rotate when the machine is powered on.
3. The cassava mash rotates along with the drum, then some amount of cake is formed on the drum surface due to vacuum pump suction effect of the pipes
4. The dried cassava is taken off the drum’s surface in form of cake after it completes its rotation
2.2 Design analysis:
The following major components were designed.
2.2.1 Filter drum:The filter drum specification is as given in Table 1.

Table 1. Filter drum specification
	Drum length (m)
	Drum radius (m)
	Drum thickness (m)
	ϕ1 (deg.)
	ϕm(deg.)
	 (deg.)
	Ns

	0.4
	0.2
	0.002
	60
	1
	180
	8



 is the central angle subtended by the cake discharge and dead zone up-to the point of immersion, is the angle of the dead zone sector from the liquid in the filter reservoir up to the top of the suction zone, ranges from 1 to 5,  is the dewatering phase angle and Ns is the total number of filter sections.
The speed of the drum: This could be obtain as expressed in equation (1).
				(1)
The filtration angle is the angle subtended by cake discharge and dead zones. The filtration angle is obtained as expressed in equations (2).
				(2a)
  =   + (180/Ns)				(2b)
Dewatering time of cake is obtained as;
					(3a)
Residence time of the cake discharge is obtained as;
					(3b)
Time taken for a complete drum revolution, 
				(3c)
The filter drum surface area  is obtained as expressed in equation (4)
				(4)
Depth of the drum: The depth of the drum inside the cassava mash is expressed as;
		(5)
R is the radius of the drum,  is the angle of the drum inside the slurry formed by the surface of the slurry. Volumes of drum and filtrate pipes are obtained using equations (6).
Volume of filter drum
			(6a)
Volume of filtrate pipes, 
V2 = 				(6b)
The torque applied on the rotating drum, T is obtained as T = F.R, where F is the centrifugal force obtained as expressed in equations (7).
					(7a)
M is the total mass of the rotating element, 
				(7b)
2.2.2 The drive design: The belt drive mechanism system is selected for transmitting the mechanical power between the prime mover and the drum. This system is selected to reduce speed and torque requirement, and to encourage smooth operation with minimal vibration.
The belt with the following specifications was selected; so that the speed of the drum shaft is 30% of the natural speed of the system, , , . 
The diameter of the driven pulley is obtained from the velocity ratio expression (8).
					(8)
Where  is the speed of the prime mover shaft,  is the speed of the drum, Dis the diameter of the prime mover shaft.
The power requirement is obtained from equations (9).
			(9a)
The centrifugal tension, Centrifugal Tension,
						(9b)
2.2.3 Belt selection: The procedure for optimum belt selection could be obtained as discussed in Raji, 2005; Raji et al., 2016. The belt selection is obtained based on the expressed equations (10).
				(10a)
Belt contact angle,
					(10b)
Belt peripheral velocity,
				(10c)
Maximum tension,
					(10d)
The slack side tension is obtained as expressed in equation (11).
				(11)
2.2.4 Shaft design:The fatigue factor and combined shock was considered for this design. Factor values used are   and  for gradual and steady feeding of Cassava mash to the surface of the filter drums. In the design of shaft, the load to be carried by the shaft and the reaction are obtained as follow; weight of driven pulley, . The mass of the filter chamber, filtrate pipe, and cassava content contained on the drum surface contributes the weight of the drum.The total weight of the drum is 123.7 N. The shaft diameter is thus obtained as expressed in equation (12).
		(12)
The shaft was selected based on their ability to withstand the stresses/loads, in order to fit in with this quality, mild steel of 16mm diameter was successfully machined.
The design parameters obtained from equation (1) to (12) listed in Table 2 are used for the fabrication of the machine.
Table 2. Design Parameters
	Design Calculations
	Design Values

	Filtration Angle, ϕ
	83.5 deg.

	Speed of drum, ω
	0.4 rad/sec

	Dewatering time, θs
	10 sec.

	Residence time of the cake discharge, θ
	5 sec.

	Surface area of drum, S
	0.502 m2

	Drum speed, N
	4 rpm

	Depth of drum, H
	100 m

	Total Vol. of filtrate pipe, V2
	3.70 x 10-4

	Vol. of filter drum, V1
	1.005 x 10-3 m3

	Total Vol. of drum, V
	1.382 x 10-3 m3

	Mass of drum, m
	10.61 kg

	Torque on rotating drum, T
	0.081 N

	Density of steel, ρ
	7680 kg/m3

	Power rating, P
	0.0344 kW

	Max. tension requirement, T1
	260 N

	Min. tension requirement, T2
	187 N

	Designed Diameter of drive shaft
	76 mm



2.3 Fabrication of the Machine:
For this design, the components fabricated/machined are frame, filter drum and shaft. The roller drum and cover were also cut into required dimensions, sizes and shapes and were welded together; while the shaft was machined to the required size.
Frame: The stand of the machine was fabricated with one and half inch angular mild steel bar of cross section 526mm x 980mm. The availability, relatively cheap quality and rigidity of the angular mild steel bar and square bar made it a suitable material for the frame stand which housed other components. It is cut using hacksaw into required dimension (with measuring tape) and welded together with the aid of electric arc welding machine. The angular bar was cut into four pieces to form the four Legs of the stand.
Shaft: A mild steel bar of 28mm x 550mm was mounted on the lathe chuck in the lathe machine. Both ends were faced and turned into the desired diameter.
Filter Drum: Two mild steel plates of thickness 3mm with inner diameter of 20mm which were cut using hand cutting machine were welded together with one-inch angle iron to form the filter drum using electric arc welding machine. 

3. RESULTS& DISCUSSION

[bookmark: _i6tkiwod5loa]The machine removes a considerable amount of moisture content from the cassava during the processing of cassava. In the fabrication of this machine, the design calculations were carefully employed, this aid in computation of the thickness, width and length of the drum filter. Also in order to confirm the functionality and integrity of the components that makes up the machine, different moisture content of the cassava was taken into consideration, as well as different pressures for the vacuum. The marsh cassava fed into the machine reservoir is dried up and can be further processed by the aid of grinding to produce local foods such as garri. The varying pressures from 0.1 bar to 1 bar are used for the test. The extraction time was measured using a stop clock and a 220 V single phase induction motor. The vacuum dehydration machine could extract moisture content from cassava with moisture content of about 60% and considerably dewater up to about 17% based on the test results.

[image: ]
Figure 2. Fabricated vacuum dehydration machine.
The results obtained from the performance evaluation of the machine is enumerated in Table 3 and described in Figure 3.
Applying pressure to mash during the dewatering of cassava, typically reduces its moisture content. The pressure forces water out of the mash. Higher applied pressures usually lead to a higher rate of liquid expression, resulting in a corresponding decrease in the final moisture content of the mash. 

Table 3 Performance Evaluation Result
	Operating Voltage = 220V,  Suction Capacity = 2 hp

	% Moisture Content
	Vacuum Pressure (barg)
	Moisture Extracting Time (sec)

	60
	0.1
	460

	57
	0.2
	400

	50
	0.3
	340

	42
	0.4
	300

	39
	0.5
	280

	30
	0.6
	250

	20
	0.7
	200

	20
	0.8
	210

	17.8
	0.9
	180

	17.6
	1
	150




Figure 3 Performance evaluation up to 1 bar Pressure
The Figure 3 shows the influence of the vacuum pressure on the dewatering process of the cassava mash.  The relationship shows three regions describing the rate of liquid expression from the mash; first region is described between pressure of 0.1 - 0.4bar, the second region is between 0.4 - 0.7bar, and the third region between 0.7 - 1bar. These three regions demostarted different rate of liquid expression from the mash. The first region supports the reasoning that the mash inherent resistance to liquid flow is pronounced. This could be due to the suggestion that the applied pressure is not sufficient to overcome the particles frictional mix. It has been established in previous studies that cassava mash has inherent resistance to liquid flow due to its compressibility, moisture content, and the size of its particles. Smaller particle sizes generally increase resistance by creating a denser, more cohesive structure that hinders liquid movement. The result shows that the effective vacuum pressure specification lies in the second region where the liquid expression is higher as described by the steeper slope of the curve. This implies that optimal vacuum pressure for the process could be obtained at this region between vacuum pressure of 0.4 - 0.7bar. This implies that increasing the applied pressure significantly increases the filtration rate, meaning more liquid is expressed from the mash in a given time. It could be inferred that the limiting pressure for the process lies between 0.7 – 0.8bar after which further increase in application of the pressure will have no influence on the dewatering process. An optimum process could be model for this. 
The machine performance established the fact that optimum operating pressure could be achieved between 0.4 - 0.7 bar demonstrating the effectiveness of the machine.



4. CONCLUSION

In line with the earlier stated objectives, the detailed design, fabrication and performance analysis of the vacuum dehydration machine was successfully performed. 
The design analysis revealed that the machine may be driven by a 1 horsepower engine. The total length of flat-belt to drive the pulley was at an angle of lap on the smaller pulley of 2.53 rad. The resultant load act on a shaft of diameter 21 mm with maximum bending moment of 16.51 Nm. Total weights of drum filter and pipes acting on the reservoir is 124N.  
The performance evaluation test result shows that the vacuum dehydration machine could extract moisture content from cassava with moisture content of about 60% and considerably dewater up to about 17%. The vacuum dehydration machine can be fully automated, such that the process continues operation on its own without being continuously fed into the reservoir for it to be completely dewatered.(modify the language to make it more clear) Also, production of the machine in smaller scales so that it can be utilized effectively at local levels would help in increasing the local production of garri. (Modify as…the production of machine at smaller scales would help local farmers and processors in increasing the production of garri) The machine is easy to use, has good reward for costs expended and can help provide food at the local level.
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