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ABSTRACT 
	Design of a cassava grating machine, which has two modes of operation, was made. It can be powered either electrically or fuel engine. It makes care of power failure problems, and can be used in rural settlement where electricity supply is not in existence. Cassava is fed with the machine through the hopper made of metal sheet to the grating drum, which rotates at a constant speed. This process grates the cassava into cassava pulps. The chute constructed of metal sheet accept the pulps and send it out because of the inclination which operated manually, the efficiency of the machine was found to be 92.4%, which the efficiency of the electrically powered machine was found to be 91.9%
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CHAPTER ONE 
1.0 INTRODUCTION 
Cassava (Manihotesculenta) is a tuber plant that can be processed into food for human consumption. In Nigeria, like many other African countries, cassava has numerous uses; it can be processed into garri, fat and even starch (Ndaliman, 2006). The tubers of cassava cannot be stored for long after harvest before decaying and so processing follows immediacy after harvesting (Ndaliman, 2006). Cassava processing leading to size reduction includes peeling, gating, dehydrating milling and sieving (Ndaliman, 2006). Cassava processing by grating is of main concern in this paper. Different types of graters have been used over the years with one shortcoming or the other. Oyesola (1981) reports in (Ndaliman, 2006), that the traditional method of grating was first used, and this involves placing of the local grater, which is made of perforated metal shed on the table when it is convenient for effective use and brushes sheet metal the cassava turns into pump and drop into container that is being used to collect the grated pulp cassava 
The motorized operated cassava-grating machine is design and constructed for grating cassava into paste. The machine is of tremendous use especially by farmers and industrial purpose, in which fine cassava is formed after grating (Adejumo, 1994) 
Cassava is the most widely depending agricultural product in west African because it can be converted to varieties of products. Some of these products are Garri, Cassava flour among other (Jone, 2, 1959).
Cassava undergoes some processes before it arrives at the above-mentioned product such process includes grating process, fermentation, frying or drying.
Grating is the process of rubbing cheese, fruit, cassava etc. against a rough or sharp surface in order to break them into piece of paste. In the olden days cassava grating is done on ordinary perforated plate attached to a plank of wood. The bottle neck of this method was toward safety of the operator, time wastage, less output and wastage of the product (Paul, H.B. et al., (1988)
Fuel engine operated machine for grating was later discovered to take care of this limitation whereby the grating machine was derived with handle of pedal. The disadvantages of the fuel engine type are low grating speed, low productivity tediously of the operation. Motorized grating machine was later designed and constructed for this process. This grating machine is design to increased productivity, easy human effort and save time.
1.1	BACKGROUND OF THE PROJECT 
Agriculture is the heart of each civilization.However, farmers are facing a continuing population explosion which has confronted mankind with various problem.These problem include imminent starvation.Hence, optimum production is needed to attain demand for food nowadays (Juma 2011).
1. To address the problem and ensure food sustainability, alternative substituted for staple food (such as rice) is one way to avert food scarcity in the Philippines. Among the rice, corn, sugarcane as staple food in the Philippines, cassava, which is known biologically as manihotesculentaracrantz is the third largest source of low-cost carbohydrate among crop plants and included as one of the major crops in the Philippines because of its economic and industrial potential      
2. Its product is used for food, feed for livestock, starch for commercial and also biofuel 
3. Cassava is a commodity mostly grown by small farmer on small plots of land and some urban consumer and factories obtain their cassava from rural area where it is grown.
4. It has a high tolerance to drought and its minimum maturity is in one year for harvesting of its tuber and not laborious on maintenance of the field 
5. Cassava is the most perishable of root tubers and can experience physiological deterioration within two or three days after harvesting that it must be processed after harvesting by unit operation involved in the appropriate processing or cassava includes peeling, grating, boiling/parboiling, drying, milling sieving, extrusion and frying to obtain such product like flour, dried chips, cassava grates, garri and etc. (Bencini 1991).
6. Manual processing (peeling, grating, pressing etc.) of cassava is laborious and intensive where there is retard process of producing such product. In rural areas. Fuel engine operation in cassava processing is practiced because there are no locally available machineries. As the word is emerging with various type of technology for better quality of life and efficient product of food automation and mechanization technology for agricultural machine are used for faster, lesser labor agricultural production for sustainable agriculture. Modern agriculture requires modern approach which responds to the necessity of mankind. In the Caraga region, 27. 783 metric tons of cassava tuber were produced based on volume of production with 2,151 total farmers on the lists from Bureau of Agricultural statistical (BAS) in a year 2013 (Habitat Q. A., 2004).      
7. Locally designed and fabricated cassava equipment is still low in the Caraga Region which further give less production for local industry and provide hindrance to optimum production for local farmers. Thus, mechanization or automation contributes a valuable factor to the economic and industrial potential of the cassava as commodity (Ndaliman,2006) 
1.2	SIGNIFICANCE OF THE STUDY
	Due to the increasing demand for low-cost carbohydrate cassava is now considered as one of the sources of food and feed for livestock. The machine can be utilized in rural areas of Caraga region where small scale farming of cassava is their primary commodity and it can be operated by electricity for continuous operation. The machine includes peeling, grating and pressing of cassava tuber done on a single operation and is easy to operate which gives less labor for the user (Debborvoisky; V Zabvlonoly, K. Mak and Redchick (1968).
1.3	SCOPE AND LIMITATION    
	The scope of this study was to develop, design and combine the cassava peeler, greater and presser in one system of operation. The machine was applicable to small scale operation for cassava processing in rural areas. Furthermore;
1. To select appropriate material for machine design analysis and contraction that was locally available in the market 
2. To evaluate the machine performance based on efficiency and its product 
1.4		AIM OF THE PROJECT 
To produce an effective cassava grating machine that will be useful in both rural and urban area by garri producers 
1.5		OBJECTIVE OF THE PROJECT 
1.	To design and construct a machine for getting processing cassava 
2.	To develop a cassava – grating machine that will be for those that are in the rural and urban area was and where there is availability of electric power in the rural area 
3.	To maximize productivity within a reasonable time 
4.	To put into account the safety of the operation


CHAPTER TWO
2.0	LITERATURE REVIEW
Mechanization of cassava processing operations will no doubt play a pivotal role in removing the negative attributes of the traditional processing techniques and promote timely large-scale processing of the tubers in hygienic environment. Chinsman and Fiagan (1987) reported that proper processing and preservation of’ harvested produce minimize post-harvest losses and thus help to off-set shortage in food supply. The transformation of cassava tuber into pulp from is called Grating (I AO. 2004). Mechanizing cassava Process operations require the design and development of equipment such as cassava peelers, graters, chippers, dewatering machines. pelletizers. dryers etc. Several attempts have been made at designing cassava graters. the traditional method of cassava grating is made of a perforated metal sheet of aluminum or galvanized sheet and the peeled cassava tuber- is robbed on the rough surface, while, the grated product is collected in a container (Oyesola 1981). Various types of’ cassava grating machines have been developed (Akinyemi and Akinlua, 1999: Akande et al. 2005: Ndaliman, 2006 Malono et al, 20 14).
Many modifications have been introduced. Adejumo (1995) In Ndaliman, 2006) designed a wooden grater in which the cassava forced into a hopper is rubbed against the greater which is being electrically powered.  Enhanced quality of cassava can be grated using the metho9d (Ndaliman, 2006) however, the durability of the greater is low because of its wooden nature (Ndaliman, 2006). Ndaliman (2008) in Oriaku, Angulanna, Odenigbo and Adizue (2015) fabricated a pedal operated cassava grater which is powered by humaneffort applied to pedal. The grinder pulverized the cassava tuber into paste which can pass through a wire sieve. The effective performance of the design was at 60%(Ndaliman, 2006). Ndaliman (2006) also designed a double action grater; the machine 



Assembly is powered mechanically l or manually in case of’ electrical failure. Apart from faster grating rate. it required less lime. The grating drum is made of metallic pipe that carries perforated plate which served as the grater. The main objective of’ this work is to design. fabricate and utilize a mobile cassava grating machine using locally sourced materials ii Nigeria.
In the modern days grating involve the use of’ machines. Which may be manually operated mainly for rural area where there is no electricity. Also, motorized type that uses either electric motor or internal combustion engine to drive the grating drum.
The Safety of the operator is also considered as the hopper of the machine is made to be at normal size for comfort and ergonomics.
The newly developed grater machine, also known as the DA-BARPHIL. Root crops cassava Greater, has a capacity of more than 200kg/h of cassava, which is better than the existing Philrootcrop grater since it could only accommodate 100kg/h. it was also observed that the newly developed grater is more efficient when it comes to wasted materials. It can practically grate all the roots resulting to very negligible loss that mostly consist of fibers woody portion of the root (Dele Cruz, 2005). 
Traditional cassava processing does not require sophisticated equipment, Processing intogarri requires equipment such as grater, presser, and fryer. The traditional rater is made of’ a flattened kerosene in or iron sheet made of a flattened a or iron sheet perforated with nails and fastened onto a wooden board with handles. Grating is done by rubbing the peeled loots against the rough perforated surface of the peeled cassava root fresh into mesh, in recent years, various attempts have been made to improve greater.
Oyesola (1981) reported that the traditional method of grating involves placing the local graterwhich is made of perforated metal sheet on the table where it is convenience effective use by brushing the cassava on the perforated metal sheet. The cassava then turns into pulp and drop into the container that serves as a collector.
Adejumo (1995) in his design used a wooden grater inwhich the cassava roots are forced into a hopper and are rubbed against the greater which is being powered electrically Nevertheless, enhanced quality of cassava can be grated using this method.  However, the durability of grater is low because of its wooden nature.
In this design the cassava grater consists basically of three (3) units. The hopper unit, the grating unit and the delivery unit. An Il these components are mounted on an angle iron flame. 1 he machines assembly is poweredmechanically by the use of’ 175 diesel engines, it can be use in rural settlements w here electricity supply might not be available due to its mobility.
Adewumi et al. (2012) developed a motorized cassava grating machine with a throughput of 320 kg/h and 85% efficiency, using stainless steel to prevent corrosion. However, their design consumed significant power (1.5 kW) and lacked portability. Ojomo et al. (2015) improved grating efficiency to 90% with a 1.2 kW motor but noted high maintenance costs due to frequent blade sharpening. Asoegwu and Obeta (2005) designed a low-cost machine with 80% efficiency using locally sourced materials, but its grating drum had low durability.  

Kolawole et al. (2010) introduced a dual-purpose machine for grating and pressing, achieving 88% efficiency and reducing processing time by 40%. However, its complexity made maintenance difficult for small-scale farmers. Oluwole et al. (2013) optimized grating speed (500 rpm) for better mash texture but reported high noise levels and power dependency. Ezekwe and Eze (2017) addressed portability with a 15 kg machine (75% efficiency), though its throughput (150 kg/h) was limited.  
Safety and ergonomic improvements were studied by Adetunji and Ogunlowo (2018), who incorporated covered blades and emergency stops, achieving 82% efficiency. However, these additions increased production costs. Ndukwu and Manuwa (2014) found that serrated stainless-steel drums produced finer mash but wore out faster than perforated drums. Okonkwo et al. (2016) highlighted economic benefits, showing motorized grating reduced labor costs by 60%, though energy expenses remained high in areas with unstable electricity. Igbeka et al. (2009) emphasized that grating efficiency varied with cassava moisture content (optimal at 50–60%).
Cassava grater is a compact, convince and useful machine for scratching or granting cassava. the main components of’ cassava grater are molded drum, feeler bin and exit channel. Molded drum is made up of’ metal usuallyaluminum whereas feeder bin, exit channel is made up of heavy-dutygalvanized sheet metal.
The graters are available in difficult sizes and capacities. Cassava grater comes in two version mobile and stationary mobile graters has a motor wheel which facility involvement.


2.1	MECHANIZATION AUTOMATION IN THE PHILIPPINES 
The Philippines s as an agricultural country is abundant with raw materials used to produce products from farming where much o’ the rural areas depend for income and employment. Its major land area utilization is devoted to play, corn, sugarcane, coconut other fruits, and vegetables. Although agriculture has the highest contribution to Gross domestic Product (GDP) in the country, the intensification. Diversification of agricultural production system and the level ofmechanization in terms of’ available mechanical power in the farm is still low due to the lack of agricultural engineering and mechanization technologies. In the past mechanization strategies, land is cultivated with the use of’ draft animals (carabao, horse, etc.) and manuallyoperated tools were used like plowharrows for land preparations and harvesting: until time government realized the need for tractorization (synonymous of mechanization) and extensive development activities foragricultural industry in the country.
· Mechanization is heavily biased that it is only applicable to large scale agricultural operation in the I 940’s. Agricultural machines in thatperiodwere imported from other countries there was a shill model of mechanization large to small scale operation in 970’s
· As of 2012, the mechanization of’ various crops in the Philippines shows that the level of mechanizing agriculturein most of’ the crops at different operations is still low and is likewise due to less government support in small scale enterprises for rural areas. At present, the government is Focusing agricultural mechanization under the Department of’ Agriculture and Philippine Center for Postharvest Development and Mechanization (PhilMech) formerly BPRE and with the cooperation of private sectors in the country to address the farmer’s needs for improving agricultural practices in the country and to increase yield production. The government agencies responsible for agricultural development faces problems to address the needs due to the individual Farmers negligence to government support and that is why [lie government is targeting the farmer’s association by the local producers of a certain crops v [h the coordination of the local government. This government agencies are redeveloping and creating new agricultural machineries in orderto improve the agricultural mechanization at Full throttle. (Paul, 11.13; EugimeHill and Adams (1988).


CHAPTER THREE 
3.0	DESCRIPTION OF THE MACHINE PARTS
The machine is designed to have theFollowing components:
· The Main Frame: - the main frame is constructed with angle iron. The angle iron iswelded together to form the frame work. The welding provides rigid joints. This is in line with the modem trend of providing rigid Frames. This provides the strength and rigidity for the overall machine. 50mm by 50mmangle bars was used.
· The Hopper: The hopper is the receptacle through which cassava is admitted into the machine for grating. The hopper was made of mid steel plate 3mm thickness and into rectangular shape.
Volume of the hopper 
V = L.B.H (m3)
Where	V	= 	Volume
L	=	Hopper’s length
B	=	Hopper’s breath and
H	=	Hopper’s height
	The Grating drum: -The consist of the shaft perforate mesh, and roller made of 20mm sheet metal.The drum is formed and the shaft pass through the roller which is then wrapped with the perforated mesh. Thegrating drum n is cylindrical in the shape volume of the cylinder is given by

V=n∙r2h
Where V	=	Volume of cylinder
R	=	 Radios of cylinder and
H	=	Height of drum 	
	Pulley System: - A diesel engine is used to power the machine a reduction pulley system is used to transmit power to the grating drum at reduced speed and increased torque. I ‘his enables the drum to exhibit rotary motion thereby grating the cassava.
	The Chute: - This is a discharge unit connected to the frame through which the cassava pu1p are being discharged to the collecting bin or receptacle.
In view of the material used in the construction stainless steel has a high resistance, to corrosion.
3.1	OPERATIONAL. PRINCIPLE OF THE MACHINE 
The grinding of the cassava tuber into garri is carry out with the machine in the following way;
The electric motor will drive the machine to gather some momentum. The rotational the grating drum is caused as a result of electric motor Using belt transmission system generate radial motion of the grating assembly 
[image: ]The cassava tuber is then he fed through the opening on top called the hopper for grating into fine paste. The paste of such cassava formed from the tuber can be processed into garri. The rotational motion of the grating assembly facilitates blending of cassava tuber into paste. The is then discharged through the adjacent outlet chute of the machine under which containing vessel can he placed. (Surrender 1992).


3.2	DESIGN CONSIDERATION 
1.	To design a motorized cassava grating machine that can be easily assembled and disassembled when necessary.
2.	To produce a machine in which the hopper allows materials to pass through electively with m n with minimumnecessary.
3.	To produce a grating drum made up of metal sheet so as to allow grating pulp to side downwards and get discharged by gravity.
4.	To design and produce a machine that will be efficient during use in household as well as movable, portable and easily operated.
5.	To select appropriate material that will not be poisonous to the food item and to produce a grating machine that will be economical in use and p1rcll5e.
3.3	DESIGN ANALYSIS AND CALCULATION 
3.4	DESIGN CONSIDERATION
The general consideration in this dual operational grating lacing a machine that can he easily assembled or disassembled, a machine in which the hopper allows materials to pass through effectively with minimum wastage an it’s made of metal so as to increase its durability the chute is sloppy to allow grating pulp to slide downward and get discharged by gravity.
3.5	HOPPER DESIGN 
A hopper with rectangular cross section was considered. 
The Volume of which was obtained as following 
V = L 19 11 (m3)
Where V= Volume of the hopper, L =Hopper’s length, B = Hopper breath, and H = Hopper height.
The mass of Hopper is given as:
M = ρV (kg)
Where p = Density of material 
3.6	GRATING DRUM DESIGN 
The grating drum is cylindrical in shape. I he volume of the cylinder is given by:
Vc = V.ρ.g
Where Vc = volume of cylinder,
 R = radius of cylinder, and 
L = length of drum 
The force acting of cylinder drum is given as 
F = V.ρ.g
Where g = acceleration due to gravity 
3.7	SHAFT DESIGN 
The shaft considered for satisfactory performance is to be rigid enough while transmitting load under various operating conditions. To achieve this, a solid circular shaft was considered for analysis of combined tensional and bending stresses.
For Solid shaft having little or no axial load, [lie diameter is given by:


Where Mt = tensional moment. 
Mb= bending moment
Kb= combined shock and fatigue applied to bending moment
 K1 - combine shock & fatigue applied to tensional moment (1 .0), and 
δs=allowable stress.
For a shaft transmitting power (K\V) at a rotational speed (rpm) the transmitting tongue is given as:
M1 = 
3.8	SPEED RATIO 
The speed ratio of the large pulley on the machine shaft to the smaller pulley on the electric motor is given as:
N1D1 = N2D2
Where N1 = Speed of electric motor
N2 speed ofMachine drivingshaft 
D1 =diameter of motor pulley, and
D2 = diameter of machine-driven pulley 
The results of Design calculations are summarized in Table 1.
Table 1. Result of Design Calculation and Specification 
	Parameter 
	Value

	Volume of I lopper
Mass of the I lopper
Shaft of diameter
Selected Shaft diameter
Speed of electric motor
Speed of machine-driven shaft 
	0.071232 m3
555.61 kg
023.00 mm
025.00 mm
1500
1150



3.9      CHOICE OF ASSEMBLY AND PROCEDURE	
This is the process of assembling or coupling of the machine parts together. lo ever. Or a good finish. arc welding and fixing have been chosen for assembling of the project.
3.10	WELDING 
This a metal joining process. which is an act of joining two metal parts permanently in a such a way that the joints arc equivalent in composition and characteristics to the type of material used. 
	There are different types of welding which include the following; oxyacetylene welding, brass, welding gorgon welding etc. However, for the purpose of this project, only are welding were used in joints of the machine with stainless electrode in case of stainless-steel parts. 
3.11	 BOLTING 
This coupling process that can be used in joining component parts that can be removed or change in case of wear or damage. This was achieved using m 10/m8 and nuts of size.



CHAPTER FOUR
4.0	 METHOD OF FABRICATION
Machineries and machining process used in the fabrication are as follows:
1.	Drilling Machine: This can he hard drilling or pillar drilling machines. ‘I his machinery as used for most drilling jobs. The work is stationary which the spindle carrying the drill chuck and bit moves, the work. must be held with an ice during drilling.
2. 	Lathe:This was used for an extensive array for precision works also such as boring, training. facing of the assembly parts. It produces a cutting action by rotating a work piece against a fixed tool having a single edge. The lines of cut forms a cylindrical grinding.
3. 	Hand Grinding / Cutting Disc Machine: ibis is hand held and it comes in to sizes. The disc comes in the sizes 9, 7, or 4 diameters. The 7 disc was used for cutting and grinding.
4. 	Welding Machine: It is used in conjunction with electrode and tong for joining two or more metals together. It’s used with stainless electrode when welding the stainless steel. Welding can either be tacking (which can be easily) broken). During setting stitching. (Which can be used to hold thing metals. I nit metal sheet together firmly) or running which is used for thick metal plates.3 mm). The stain less electrode of gauge twelve (2.5mmdiameter) was used. Welding glasses (dark) was used when working.
5.	 Bending Machine: -It is used for bending sheet metals up to 5mm thick at different desired angles. It was used for bending the greater sheet.
6.	Table Shear: It is big and heavy. It was used for cutting plates less than 3mm and 1mm sheet, and it gives straight cut edge unlike then hand cutting disc
7.	Pedestal Grinding Machine: - It was used for sharpening the tools, work Piece

4.1	SEQUENCE OF OPERATION 
	S/N
	COMPONENTS
	DESCRIPTION OF OPERATION 
	TOOLS USED 
	TIME (hr/min) 

	1
	Frame 
	Making at and cutting to required dimension from an angle iron of 1 ¾ X 1 ¾  
	Tape, marked off in units as inches or millimeter was used scriber bench vice and cutting 
	4hrs machine 

	
	
	Joining of the part of from design shape 
	Welding machine with electrode of gauge 12 
	5hrs 

	2.
	Chute 
	Marking out and cutting required dimension from a stainless-steel sheet of 2mm (think)
	Tape and scribe, table shear was used to cut the material or stainless sheet to give straight cut edge 
	6hrs 

	
	
	Bending/folding and joining of the part together with the frame 
	Welding machine (arc welding with stainless electrode of gauge 12 folding and bending machine was accused 
	18hrs 

	3.
	Cylindrical drum 
	Marking out and cutting to the required circumference 
	Tape scriber, drilling, machine and lather machine for extensive array of precision in line to form a cylindrical surface 
	50min

	4.
	Grater 
	Marking out, cutting, and launching of in sheet material  
	Tape, scribe and nail are used in lancing the surface of the metal sheet of grating the cassava into pulp 
	

	
	
	Folding bending and joining the lanced sheet together with the cylindrical drum
	Folding, bending machine and nail was used to form the grating drum 
	1.30mins 

	5.
	Hopper 
	Marking out and cutting of the stainless-steel sheet (2mm thick) to required dimension 
	Tape and scriber, table shear was used to cut the steel plate to give straight cut edge 
	

	
	
	Joining the parts to give a desired shape 
	Welding machine (Arc welding with stainless electrode of gauge) 12 
	16hrs

	6.
	Cover plate 
	Marking out and cutting of the steel sheet to required dimension from stainless steel 
	Tape, scriber and table, shear was use to give straight cut edge  
	20mins

	
	
	Joining of the steel sheet together with hopper and chute 
	Welding machine (arch welding stainless electrode of gauge 12
	3hrs 

	7
	Washing and filling 
	Washing of the whole body and filling of rough parts and sand papering of the whole parts of smoothens and neatness 
	Rough and smooth emery-clothes filling machine and water was used 
	1.45mins 

	8.
	Painting 
	Using paint (oil paint) to paint the frame work to avoid rushing of material in contact with water and atmospheric temperature 
	Hand brush 
	52 mins 

	9.
	Assembly 
	The whole parts like the hopper, grating drum chute was assembled together on the frame work  
	
	4hrs 



4.2 	MATERIAL SELECTION
The most important aspect of design and construction of a product is ability of the designer to choose the best suitable and economical materials.
And also,what function dues the product has to perform?  (This is an important question that required an answer before either the material or the forming process for the materials are considered. There are some basic factors to considerate before design and construction of any machine: Theseincludes:
I. Availability of the material
2. Cost of the material
3. Fabricability of the material
4. Selling Cost of the material
The contending materials for ibis project includes galvanized steel, cast steel. stainless steel and mild steel. Cast iron and cast steel require long manufacturing process and huge casting equipment which are not available. Stainless steel though has higher service performance, durable and prevent contamination of food, but it is very expensiveand not readily available. The selected material is mild steel. It is relatively low readilyavailable, andeasily fabricable. (Spolt. M.F.1988).
4.3	COST ESTIMATE
Cost of production is usually the background of almost every decision the designer makes in organizing manufacturing operation and in selecting materials, method tooling andfacilities. It is also the process determine thequantity, qualityand valuefor the parts and assembles that comprised the final product expenditure involves in the design and manufacturing with all the related services.
TABLE 1. BILL OF ENGINEERING MATERIAL FOR CASSAVA GREATER 
	S/N
	MARTIAL 
	QUANTITY 
	UNIT COST 
	TOTAL COST 

	1
	3mm Plate
	1 Sheet
	50,000
	50,000

	2.
	2mm Plate
	½ sheet 
	40,000
	20,00

	3.
	50x50mm angle Bar
	2 lengths
	10,000
	20,000

	4.
	37 x 37mm angle bar
	1 length 
	6,000
	6,000

	5.
	30mm m/s shaft 
	3ft
	6,000
	6,000

	6.
	1.2mm sheet Metal 
	¼ sheet 
	18,000
	4,500

	7
	150mm Diameter pulley  
	1 no
	3,000
	6,000

	8.
	Bearing (G306)
	2 nos
	3,000
	6,000

	9.
	Diesel Engine 
	1 nos
	180,000
	180,000

	TOTAL 
	N295,500



	S/N
	CONSUMABLE MATERIALS 
	QUANTITY 
	UNIT COST 
	TOTAL COST 

	1
	Welding electrode 
	2 pack
	3,500
	7,000

	2.
	Cutting disc 
	2 nos
	1,000
	2,000

	3.
	Grinding disc 
	1 nos 
	1,000
	1,000

	4.
	Sand paper 
	1 meter
	800
	800

	5.
	Body filler 
	¼ liter
	1,000
	1,000

	6.
	Paint (blue)
	2liter
	2,500
	5,000

	7.
	Thinner 
	1 liter
	1,000
	1,000

	TOTAL 
	N17,800

	GRAND TOTAL  
	313,300



4.4	PERFORMANCE TEST
Series of tests were conducted using the machine. Cassava tubers were obtained ‘mm a farm and peeled manually, thoroughly washed and weighed using weighing balance scale. The machine was operated or some minutes to allow speed to stabilize. Peeled cassava was introduced into it through the hopper. A piece ofwood was used to press the cassava against the drum to prevent scattering of the cassava caused by machine vibration. The pulp was collected into a sac and taking to a press far dewatering.  The dewateringpulp was weighed and recorded using the weighing balance scale. The pulp was the sieved. The weight of sieved and unsaved material was recorded.
The grating efficiency is given as:


Where:

= Grating efficiency





This was obtained for each of the manually operated and electrically aerations.
4.5	PERFORMANCE EVALUATION  
Series of test were conducted using the machine. Cassava tubers were obtained from a farm peeled manually, thoroughly washed and weighed using weighing balance scale. The machine was operated for some minute to allow speed to stabilize, peeled cassavawas introduced into the machine through the hopper and a piece of wood was used to press the cassava against the drum to avoid /prevent scattering of the cassava. used h machine vibration.
The time taken to create a quality of the cassava was obtained and recorded.
4.6 	RATE OF CASSAVA GRATING
Thisis quotientof the cassava grated per time taken.
Efficiency of machine is given by
Fg=
For existing machinery. 5kg of cassava was grated under120seconds.
Therefore 
Fg = =150kg/hr.


CFIAPTER FIVE
5.0	DISUSSIONS
The fabricated grating machine can be operated both by fuel engine as well as by electric power. It is therefore versatile and simple. The total cost of production of a unit isbe about N313.300 including both manufacturing and overhead costs. This is affordable average entrepreneur.
The performance tests conducted indicated that high values of grating efficiencies are attainable when powered electrically and manually operated.
Both tests were conducted with 20kg of cassava. When fuel engine is operated, the grating efficiency as found to be 92.4%. That of electrically operated machine gave the efficiency of 91 .95%. These levels of performances are satisfactory. They are even that of pedal operated type (NdaIiman. 2 006).
5.1	CONCLUSION 
The cassava machine v as designed, constructed and tested it wasfound to be effective and efficient and could grate abut 15(3kg/hr.
The machine can he used at home—scale for domestic applications as well as use. [3ased on the construction materials selection and quality of fabrication machine is durable and expected to last bar years.
5.2	RECOMMENDATION 
Having considered the design process and analysis I recommend that it is paramount and vital to carryout adequate servicing of the machine. Dailywashing of the machine afteruse specially the lanced metal sheet (grater) to remove or dislodge the remnant of cassavaand other dirt will enhance and prolong the life of the machine.
It is also recommendable that further research be carried out on how to increase volume of’ the hopper by increasing the size of’ the whole design in way of’ making it comfortable for more commercial use.
Furthermore, in this design are welding is used as a means of metal joining. I suggest in future that other means of metal joining should he considered, especially when joining the stainless hopper for better and smooth surface finish.
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