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1.0 Abstract:- Soya milk is aqueous liquid obtained from extraction of milk from soya bean. It involves grinding of soaked soya beans
with water to produce slurry, mixed of the slurry with water in order to separate the milk from chaff and sieving of the milk from the
paste. Soya milk extractor was designed and fabricated with locally source materials which are stainless steel, hopper, bearing,
spring, shaft, frame, pulley, belt, electric motor, filtering chamber, net, blending unit, mild steel, angle iron. These help in reducing
the cost of the production. This machine included the filtering net and the water chamber to ease the workload of the operator
handling the machine. It can grind 8.301 g/s and produce 33.12 liters in an hour. It reduces the cost and enhances the production of
the soya milk.
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1.1 INTRODUCTION

Soya milk is aqueous liquid obtained from extraction of milk from soya bean. It involves grinding of soaked soya beans with
water to produce slurry, mixed of the slurry with water in order to separate the milk from chaff and sieving of the milk from the
paste (Gbabo et al.,2012).

The consumer’s enlightenment on health effects of dairy milk consumption has contributed in acceptability andpopularity of
soya milk (Gbabo et al., 2012; Jinapong et al., 2008). Dairy milk consumption was reported by McGee (2004) to increase the
risk of suffering from certain health problems such as cow milk allergy, which is not found in grains drink. According to Amusa
et al.(2005) soya milk has numerous benefits such as social, economic, nutritional and medicinal for its numerous consumers.
The affordability of this milk compared to other none alcoholic beverages such as soft drinks have also contributed in making it
popular among the people. The major problems associate with locally processed soya milk is its contamination and short shelf
life, also the production process is tedious and time consumption (Odu et al., 2012). The contamination of the milk could be as
result of rusting of the processing equipment which is mostly made from mild steel material. Also the process involve different
stages using different equipment which makes the production process tiresome, time consuming and the products are
predisposed to contamination. In additional, there is possibility of contamination of beverages as result of wearing of component
parts of milling plate with time of use (Gana, 2011).

According to FAO (2001) and Olaoye (2011), soyabeans is considered as one very important grain grown commercially in more
than 35 countries of the world. (Anuonye, J, 2006) concluded that soyabean contains 40% protein, 35% total carbohydrate and
20% cholesterol-free oil. Smith and Circle (1972) opined that mineral content of whole soyabean is about 1.7% of potassium,
0.3% of Magnesium, 110 ppm iron, 50 ppm zinc and 20 ppm copper. Soyabean is the world leading vegetable oil and accounts
for about 20% to 24% of all fats and oil in the world(Adebayo, et al., 2009). Soyabean is becoming increasingly important in
agriculture because it is a food source in human and animal nutrition. Soyabean is among the major industrial and food crops
grown in every continent. The crop can be successfully grown in many states in Nigeria using low agricultural input. Soyabean
cultivation in Nigeria has expanded as a result of its nutritive and economic importance and diverse domestic usage (Adeleke, et
al.,2000) It is also a prime source of vegetable oil in the international market. Soyabean has an average protein content of 40%
and is more protein-rich than any of the common vegetable or animal food sources found in Nigeria. Soyabean seeds also
contain about 20% of oil on a dry matter basis, and this is 85% unsaturated and cholesterol-free(Aworanti et al., 2013).

It is good for food-soya-milk, soya-cheese, dadawa, Tom Brown (infant weaning food); it is the source of an excellent
vegetable oil, is used in industry, improves soil fertility and controls the parasitic weed, stock feed, especially for poultry, the
haulms provide good feed for sheep and goats(Sudajan, et al., 2003). The aim is to fabricate a workable soya milk extracting
machine which will include filter in other to reduce the stress that the operators are passing through during the sieving section
and also the chamber where the water will be flowing without any external effort by operators will be attached to it. It is
unhygienic when the soyamilk is being grinded and the operator will be using hands to sieve it and at the same time he will be
using ordinary hands to be pouring water into the hopper. This machine will solve this unhygienic problem.

1.2 MATERIALS AND COMPONENTS

The soyabeans extractor was constructed using stainless steel materials and it is made of the following components, Hopper,
bearing, spring, shaft, frame, pulley belt, filtering chamber, net, Blending unit, mild steel, angle iron.
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1.2.1 MACHINE DESCRIPTION

i) Blending unit: This unit was made up of the following sub-component parts: outer casing, hopper, delivery tube, blending
chamber, blending blade, shaft, pulley, V-belt and 2hp electric motor.

ii) Pasteurization unit: This unit is made up of the following sub-component parts: stirrer, inner casing, water jacket, milk
inlet and outlet valves, water inlet and draining valves, external casing.

1.2.2 DESIGN ANALYSIS OF MACHINE COMPONENTS

Determination of power requirement, The machine power requirement is a function of force up on materials inside the blending
chamber such as weight of the blending blade, the shaft, and machine pulley.

It is given by below Equations (1)-(5) as reported by Khurmi and Gupta (2005).

P: 2xnxNXT 1
60
7=F xry 2
F=MXrgx w? 3
— 2XTN 4
60
M = (Msy+ Mg+ Ms + Mp + Myt ) 5

where, P= power required by the machine (W); F = the total force (N); = the torque generated (N m),
theM = total mass of the material contain in the blending chamber (kg);
= angular angular speed of the blending blade (rpm);
Msy= mass of grain (kg);
Mg= mass of blending blade (kg);
Ms= mass of the shaft (kg);
MP = mass of the pulley (kg); Mwr= mass of the water (kg);
7 = constant;
rd= radius of the blade (m);
N = revolution per minute (rpm).
1.2.3 MASS OF SOYA BEANS TO BE PROCESSED AT A TIME
The mass of soya beans to be processed is fundamental in computation of power needed by the

machine. Considering the machine volumetric capacity to be 0.3632 m3 (144 kg) per day and a batch is expected to be complete
in 5 minutes, then the mass of material processed per batch was determined using Equation (6) reported by Gbabo (2005).

) (6)

where, Mb = mass of material to be processed at a time(kg);

VdxThb
TT

M= pg(

pg=bulk density of the grains (kg m-3);

Vd= volume of material to be processed per day (m3);

TT = total time required to process the material (minutes),

Th = expected time to process the materials at a time (minutes).
Determination of mass of blending blades

The mass of the blending blades is vital in computation of the power requirement of the machine and it was computed using the
following Equations (7) and (8) reported by Gbabo (2005).

Ms= pex Ve (7)

M g= pgx (Ng ( Lsx BgxTg ) + mhs ( r?HBE— r’HBI) ®)
where, MB = the mass of the blending blade (kg);

VB = the volume of blending blade (m3);
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pB= the density of blade

(stainless steel) (kg m-3);

NB = the number of horizontal blades (m);
LB = the length of horizontal blade (m);
BB=the breadth of horizontal blade (m);
TB = the thickness of horizontal blade (m);
hhB= the height of blade housing(m);

rHBE= the total radius of blade housing (m);
rHBI= the internal radius of blade housing (m);
7 = constant =Mass of the central shaft

The mass of the central shaft is important in computation of power needed by the machine and was determined from the
relationship reported by Gbabo (2005)
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1.3 RESULTS AND DISCUSION
The performance of the machine was achieved by carrying out test on individual unit in the machine.

1.3.1 TESTING OF THE PERFORMANCE OF THE MACHINE

To test the milling machine a basket of soya beans was boiled and dehulled, its weight was obtained and ground in the machine
and the time taken to get a satisfactory grinding was recorded. Table 1 shows the results obtained for the grinding operation.
The grounded soya beans was allowed to pass through all the stages i.e. grinding, filtering, boiling and the total time it took to
get the final milk was also recorded as shown in table 2

TABLE1: GRINDING RATE ANALYSIS

S/N WEIGHT OF SOYAMILK(g) TIME TAKEN TO GRIND(s)
1 1024 126
2 1062 129
3 1052 123
TOTAL 3138 378

TABLE2 OVERALL RATE OF PRODUCTION ANALYSIS

SIN MASS OF SOYA BEANS(g) VOLUME PRODUCED(L) TIME TAKEN(S)
1 1024 17 1920
2 1062 17 1860
3 1052 17 1740
TOTAL | 3138 51 5520

1.3.2 DISCUSSION

For table 1, Grind rate of the machine can be obtained by:
Gr :TOTALWEIGHTOFSOYABEANS(g) — 3138

—=8.301¢/s
For table 2, the overall rate of production analysis

TOTALTIMETAKEN (s) 378

This table shows that the machine produce 51 L of soyabeans in 5520 seconds
And also for one second i.e

1s =~ = 0.0092 litres/s

5520
This means that this machine can grind 8.301 g/s in second and produce 0.0092 litres per second and it also imply that this

machine can produce 33.12 litres per hour, this shows that the production rate of this machine is high which will help to produce
large amount of production in a short time if maintain.
1.3.3 MODE OF OPERATIONS OF THE MACHINE

The blending blade was fixed on the vertical shaft inside the blending chamber. The water tank was mounted on the machine.
The tank was filled with water to the required level. The grains was fed into the machine through the hopper. The power source
was then switched on for blending operation. Water tank was opened for flow of water into the machine for washing of the
milk. The milk outlet valve was opened for out flow of extracted milk to the pasteurization chamber. The temperature of the
water was monitored through the temperature gauge. The pasteurizer outlet valve was open for outflow of the milk. The water
jacket outlet valve was opened for draining of the used water.

1.4.1 CONCLUSION
The results shows that the machine is capable of grinding 8.301 g/s in second and produce 0.0092 liters which imply that it can
produce 33.12 liters per hour. It means that this machine will reduce drastically the stress that people pass through in producing
soya beans. It has water storage, and net which means that they don’t need to be using hands to pour water into the hopper and
also they don’t need to use hands to sieve soyamilk again because of the net that have been attached to it. This machine reduce
the stress of sieving, pouring of water and at the same time increase the production rate.

1.4.2 RECOMMENDATION
Stainless steel plate is recommended incase of producing for sale because this machine is a prototype which we use mild steel
for. Also, there is room for improvement in the efficiency and physical outlook of the machine. We also recommend that this
write up in design and fabrication of this project should serve as a stepping stone for further and well defined fabrication.
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