DESIGN AND CONSTRUCTION OF A SPIN DRYER

ABSTRACT

This work is aimed at designing and fabricating a spin dryer which can be used in drying spent grains after brewing. This will no doubt save considerable human labours and time wastage involved in conventional method of drying the spent grains by spreading on the ground. It also saves as a means of employments for our teaming population. This machine was designed after due consideration of its ease of production, maintenance and servicing.

Chapter one gives account of the introductory background of the project. Chapter two was the literature review of the project. Chapter three was the synthesis of solution under which different alternatives, comparison of alternatives and choice were discussed. In chapter four, effort was made to discuss the Analysis and Theory of design. The details of construction, Maintenance, Procedures and testing and evaluation were discussed, In chapter five. After the testing, it was found to perform effectively and efficiently. Chapter six became the home for Material evaluation, machine and labour cost analysis. Finally was chapter seven, where we based our discussion on the project, possible recommendations and conclusion.
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CHAPTER ONE

INTRODUCTION

IDENTIFICATION OF NEEDS

Machine design is the creation of new and better machines and improving the existing ones. A new or better machine is one which is more economical in the overall cost of production, operation and maintenance.

It is on these background that we came out with a design of a machine, which shall help in solving problems of drying spent grains in our breweries.

The major problem facing breweries in the country in how to utilize the spent grains after brewing. Though some breweries use these spent grains as aids by drying and burning them. We hence see this method of recognition as not being economical but wasteful.

There  propelled us to designing a new method of  drying these spent grains to the required moisture content through the use of a SPIN DRYER. When these spent grains are properly dried, it could be a major constituent in the production of  poultry feeds.

With this spin dryer, the unemployed masses could gain jobs by fabricating or buying  this machine for drying of spent grains, and recycling it to a useful feed for poultry.

It  is worthy  to note that the production of a spin dryer is designed in a way that even the unskilled workers could operate it, in fact, we are designing this project as our quota towards the  eradication of unemployment and poverty, which this present government is wedging war against.

Moreover, technology could be bought, borrowed or stolen. Our project is a borrowed technology from the western world, which was primarily used for drying of clothes, but we have expanded this scope to deal favourably with drying of spent grains to the desired moisture content.

THE PURPOSE OF CONSTRUCTION

This project is designed and constructed to achieve the following goals:

To design and construct a spin dryer that will recycle brewery waste (spent grains).

To design and construct a machine that can dry rapidly trough spinning.

To design and construct a machine that will have high degree of automatization.

To  design and construct a machine  that will take less drying time.

To design a machine that will be easy in construction but have high efficiency.

To design and construct a machine that will be cheap to operate and maintain.

To design and construct a machine that will require less energy.

To design and construct a machine that could impress on existing design taking into cognisance, areas of need.

IMPORTANCE AND SPECIFICATION OF THE PROJECT

The importance attached to the design of the spin dryers is to achieve a fast spinning and drying system for drying of spent grains.

The machine is design in such a way that it does not require squeezing presses to demoisture the spent grains in the perforated spin tub/basket rather works on the theory  of centrifugal motion where the spent grains are spin in the machine away from the centres of rotation at high  velocity rate, squeezing the water out.

This machine is design to remove excess water from spent grains in minutes (it spin almost at a rate of 145orpm) by spinning twice the capacity of a normal dryer. It is designed to have a longer life span and efficient in its operation. It is  driven by a 4kw (5h.p) motor, as the motor is spinning the basket, the moisture content is drain to the drum. The drum encloses the basket which is covered to prevent the moisture content from splashing. Also a mesh is also provided in the spinning tub to prevent escape of spent grains during spinning.

SCOPE AND LIMITATION

The spin dryer is design to complete with existing designs and improve on it, it is also design to be used in chemical industry, breweries for drying of products. It could also be used for small scale drying of spent grains for poultry feeds production.

Despite the scope  covered by this machine, there are still some limitations encountered by this project.

These are as follows:

Unavailability of right/correct materials is one of the factors that hinder the machine from meeting up the standard spin dryer in western countries.

Another limitation, is the problem of cleaning the spin tub/basket, if holes become jammed by material, the drying effect decrease a lot, therefore continuous cleaning is always demanding.

It could not be used in drying drugs in pharmacy.

CHAPTER TWO

LITERATURE REVIEW

HISTORY ABOUT SPENT GRAINS DRYING

Drying of spent grains through dryers stunted about six decades ago. Different dryer types were used to dry the spent grains after brewing.  The various types are:-

Steam-tube dryer, Direct-fired dryer, Flash-type dryer, Steam disk dryer.

Steam-tube dryers were the first type used to dry brewer’s spent grains. Direct-fired rotary drum dryers then appeared in early 1940’s and bean to capture a significant portion of the market because of their high through put capabilities. High volume flash-type dryers, also direct-fried were developed for use in the grain products industry. Subsequently, an innovative type of steam dryer emerged which utilized rotating steam-heated discs for the drying process. Spent grains will be considered as having been screw pressed to a moisture content of 65% and are to be dried to 9%.

STEAM-TUBE DRYER

The old company that pioneered steam-tube dryers still has a number of well designed units in operation processing spent grains. For this example, the dryer model used has a drum 10ft in diameter by 70ft long. For an input rate of  20,  597 pounds  per hours of 65% moisture of spent grains. The evaporation rate would be 12, 675 pounds per hour of water, producing a net of 7922 pounds per hour of dried grains at 9%  moisture content. The steam required would be 1.54 pounds of steam to evaporate a pound of water.

DIRECT-FRIED DRYER:- The direct-fried dryer has earned a reputation in the field of  drying spent brewer’s grains and has earned a reputation for effective performance. A dryer of this type was installed at the unilleas Brewing Company of Milwaukee. WI in 1941, since that time direct-fried dryers have been installed in major breweries throughout the world.

The  direct-fried used for this example is a 3-pass unit, 10.5ft in diameter by 32ft long. Fried with natural gas or oil for an incoming load rate of 22,365 pounds per hour at 65% moisture contents. 1, 266pounds per hour of previously dried grains would be recycled and market to provide a feed rate into the dryer 23,630pounds per hour at 65% moisture content. The evaporation rate would be 13, 763 pounds per hour of water.

FLASH-TYPE DRYER:-  The Chicago Company that manufactures drying equipment produces and excellent flash-type drying system. The dryer example for this study is one that will accept an input of 3600 pounds per hour at 65% moisture content.

After  considering the various means through which the spent grains are dried, we discovered that  they lack merits either  in one way or the other. In our research, we discovered that spin dryer would have advantage over the presently used dryers in  our breweries. Although spin dryer is used for drying clothes, we have adapted the technology and modify it to suit our purpose for drying of spent grains.

INTRODUCTION OF THE PROJECT-SPIN DRYER.

Spin dryer was invented in 1946 by  Caesar Salad in the US.

What is a Spin Dryer?

During a spin cycle, the perforated spin tub or basket spins rapidly. The centripetal force generated by the spinning action extracts water from the clothes and forces it through the holes in the spin tub/basket. The faster the spin cycle, the more water is extracted.

HOW FAR DOES IT SPIN? WILL THIS DAMAGE CLOTHES
The spin dryer has a 3100rpm spin . Most top loadly agitator washing machines have spin spp less than 100rpm. European style front loading washing machines typically have spin speeds in excess of 1000rpm and extract up to 30% more water from the clothes. Saving you significant time and energy drying clothes.

WHERE IS A SPIN DRYER USED?

Spin dryers are used on most household washing machines. The spin dryer extracts water from clothes by spinning at an extremely rapid  speed (some have spin speed of over 3000rpm). They are very common in  many part of the world. They can be used for commercial purposes.

Additional spin dryer benefit includes the following:

It is extremely fast, works in only 2-3 minutes.

110 volts, can be plugged into any household electrical etc.

Following or review on spin dryers for laundry purposes, we adapted this technology and design our machine-spin dryer to solve problems which other dryers had in drying of spent grains.

CHAPTER THREE

DESIGN SOLUTION

There  are different dryers that are alternative to spin dryer. The alternative dryers are not as sufficient in drying spent grains as the spin dryer. So in that view our spin dryer is design to solve inefficiency or problems faced by the alternative drying machines.

ALTERNATIVE DRYER AND THEIR  DISADVANTAGES

Electrical Dryers: These generally uses a coiled that is heated by using electric current. The amount of electric current is varied to adjust the air temperature. It is designed to dry fabric  and could not be used in drying spent, beside, it is very expensive and require high technical competency to produce and operate.

Gas Dryers: These empty a gas burner that burns natural gas. It is mostly found in oil fields and natural gas fields, as well as in smaller quantities-in coal beds. Since it is used in oil fields, it lacks merit in drying of spent grains.

Rotary Dryers: These are used for drying paste or liquid  materials and as such are not fit for spent grains drying.

Direct-Fired Drum Dryers: They have higher operating cost.
Flash Dryers: These demand more installation space.
Preumatic Dryers: These are suitable for granule powder or in compact crystal materials  that contain surface moisture. Its adopts advanced pulse heat energy structure.
Steam-Tube Dryers: These are difficult to maintain.
Squeezing Presses:

This has an enormous torque on main shaft therefore to built it mechanically right one makes it very expensive.

The hydraulically operating counter-pressure  doesn’t react in real time and this  quite many problems.

While  water goes out dirt if any left stays together with the materials.

Sometimes presses melt some or all materials so it needs to work with a granulator or an agglomerator.

Most of  the time capacity is limited and drying effect is low.

Needs high maintenance.

ADVANTAGES OF OUR SPIN DRYER OVER ALTERNATIVES

Our spin dryer has very many advantages over the listed alternatives.

It is easy to construct or fabricate and is very portable.

It has high capacity and high drying effect.

It could be used in drying spent grains as well as wet clothes in very short time.

It’s operating and maintenance cost is cheap.

It is more effective

It occupies less space.

CHAPTER FOUR

THEORY OF DESIGN AND ANALYSIS

THEORY OF DESIGN

The theory of design of spin dryer is based on the effect of a centrifugal force on the spent grains inside the basket. The spent grains are pushed towards the wall of the basket by centrifugal forces, which are compressed to the wall of the basket and the moisture content is removed as the basket is spinning.

A centrifugal force is a force which acts away from the centre of  rotation. Centrifugal forces are commonly identified with the following effects such as when a passenger in a car is “thrown” to  one side when a sharp turn is made,  the passenger  is in a rotating frame and thinks centrifugal  force pushes him outward.

Centrifugal force arises due to the property of mass known as inertia (the reluctance of a body to change either its speed or direction).

BALANCING OF  ROTATING MASS

Since  the spin tub is in motion, then balancing of the machine is greatly needed without which the efficiency of the will be zero, so to achieve this we are face with three problems:

First,  we are in problems of  balancing concerned not with the absolute value of mass or its distance from the axis of rotation separately, but with the product of these qualities, the mass radius.

Second, if a system is in balance dynamically it will also be (The converse , as we shall shortly see, is not necessarily true). Thus if we look at  an end view of fig a of this same simple system, stationary any arbitrary position and subjected to gravity, we see that the sum of the moments about the axis as:

M1 gr1 cos( , + Mg Rcos ((, + x) and from equation a, this identically equal to zero. The  shaft would therefore have no tendency to rotate in its bearing. Indeed, the normal practical method of knife edges, which are effectively frictionless, and adjust  the masses until the shaft will remain in any equilibrium  position.

Third, if a system is balance for one speed it is balance for every other speed; since Co2 is automatically eliminated from the equation.

NOTE

If we want to eliminate the rotating force from the bearing we need only amount diametrically opposite M1 a “balancing” mass, say M at radius R, as sketched in fig. The force exerted by M will be MCO2 R, so for equilibrium or balance we need only ensure that:

MCO2R = m1,w2r1
MR = m1r1 

(a)


Fig b: balanced  single rotating mass

Fig b: balancing  single rotating  mass





Fig c: Static  balance of shaft.
DESIGN OF FLANGE COUPLING

Let

d
=
Diameter of shaft or inner diameter of hub

D
=
Outer diameter of hub

d1
=
Nominal outside diameter of bott.

D1
=
Diameter of bott circle

n
=
Number of bolts

tf
=
Thickness of flange

(s
=
Allowable shear stress for shaft materials

(b
=
Allowable shear stress  for bolt material

(k
=
Allowable shear stress for key material

(c
=
Allowable shear stress for flange material

(cb
=
Allowable crushing stress for bolt material

(ck
=
Allowable crushing stress for flange materials

Power of  the electric motor (p)

P
=
5hp or 4kw

N
=
1450rpm

from 
p
=
T x W

Torque (T)
=
p
=
4x103x60

10

2( x 1450

where w
=
2(N
60

The T
=
4x103 x 60

2( x 1450

=
26.34N-m

=
26.34 x 103N-mm

DESIGN FOR HUB

The hub is designed by considering it as a hollow shaft, transmitting the same torque (T) as the solid shaft.

T = (  x (c      D4  - d4
16               D

Let factor of safety 
=
2

(s, (k
=
10mpa

(cb, (ck = 
20mpa

(f

=
4mpa

Since  the factor of safety is 2, therefore the maximum torque transmitted by the shaft is stated as:

Tmax =  2T
=
2x 26.34x 103
=
52680mm

Torque transmitted by the shaft (T)

52680  =  (  x (s x d3
   16

= (      x  10 x d3
  16

=
1.96d3
( d3 

 = 
 52680

1.96

=
26829.7

( d  =  29.94mm 
=
30mm

( shaft diameter, d  = 30mm

We know the outer diameter of the hub as:

D
=
2d
=
2 x 30 
=
60mm

Length of the hub is stated as

L
=
1.5d

=
1.5 x 30
=
45mm

Let  us check the induced shear stress for the hub material.

We know the maximum torgue (Tmax)


52680
=
( x (c  D4 – d4
D


=
( x  (c    (60)4  -  (30)4
                              60

52680
=
39765.94(c

(c
=
52680

39765.94

=
1.32N/mm2

=
1.32Mpa

Since the induced shear stress for the hub material is less than permissible value of 4mpa, the design for hub is safe.

DESIGN FOR KEY

A square key is used, since the crushing stress for the key material is  twice, its shear stree ( i.e (ck-2(k)

From table; for a shaft of 30mm diameter

width of key; W
=
10mm

Thickness of key  t
=
w
=
10mm.

Length of key (L)  = length of hub  = 45mm

Checking the induced stresses in the  key by considering it in shearing and crushing.

Consider the key in shearing

52680
=
L x w (k x d

                                2

=
45 x 10 x ( x 30

                         2

=
6750(k
( (k
=
52680

6750

7.8N/mm2
=
7.8Mpa

Consider the key in crushing

52680
=
L x t  x (ck  x  d
    2                                2

=
45 x 10 x (ck   30

2             2

=
45 x 5 x (ck x 15

=
3375(ck
(ck
=
52680

3375

15.6N/mm2
=
15.6Mpa

Since the induced shear and crushing stresses in the key are less than the permissible stresses, therefore the design for the key is safe.

DESIGN FOR FLANGE

Flange thickness, tf  = 0.5d

i.e  tf
=
 0.5 x 30
=
15mm

Checking the induced shearing stress in the flange.

52680
=
(D2  x (c  x tf

2

=
((60)2 x 
(c x 15

2

= 84834 (c

( (c  = 52680

84834

=
0.3 N/mm2
=
0.3Mpa

Since the induced shear stress in the flange is less than 4Mpa, therefore the design of flange is safe.

DESIGN FOR BOLTS

Let  d1
=
Norminal diameter of bolts

Since the diameter of shaft  is 30mm, therefore let us take number of bolts

n
=
3

Pitch circle diameter of bolts

D1
=
3d
=
3 x 30
=
90mm

The bolts are subjected to shear stress due to torque transmitted, We know that the maximum torque transmitted  (Tmax)

52680
=
( (d1)2 (c  x n x D1
4

=
(    (d1)2 x 10 x 3 x 90

4                             

2

52680
=
1060.43(d1)2

(d1)2
=
52680

1060.43

(d1)2
=
49.7

( d1
=
7mm

Assuming  course threads, the nearest standard size of bolt is M8.

Outer diameter of the flange:

D
4d

=
4 x 30
= 120mm

Thickness for the protective circumferential flange

tp
=
0.25d

=
0.25 x 30

=
7.5mm 

say tp
=
10mm.

CHAPTER FIVE

CONSTRUCTION/MAINTENANCE

PROCEDURE

MATERIAL SELECTION

In selecting the materials for the construction of a Spin Dryer, the following factors  were considered:

The availability of the materials.

The suitability of the materials for the working conditions in service – the ability of the materials to meet the functional requirements as having reasonable tool life and  durable .

The cost of the materials were considered.

The ability of materials to resist corrosion was considered.

MECHANICAL FACTORS THAT INFLUENCE MATERIAL SELECTION.


The following mechanical factors influence the materials selected for the construction of Spin Dryer:

(1) STRENGTH: This is the ability of a material   to resist externally applied forces without breaking or yielding.

TOUGHNESS: This is the ability of a material to resist fracture due to high impact loads.

MALLEABILITY: It is ability of a material to be rolled or hammered into thin sheets.

MACHINABILITY: It is a property of a material which refers to relative case with which a material can be  cut (machined).

ELASTICITY: It is the ability of a material to regain its original shape after deformation when external forces are removed.

DUCTILITY: It is the ability of a material enabling  it to be drawn into wire with the application of a tensile force.

HARDNESS: It is the ability of a material to resist wear surface indentation deformation etc. It also means the ability of  a metal to cut another metals. The hardness is usually expressed in numbers which are dependent on method of making the test:

The test are : (a)
Brinell hardness test  (b)
Rockwell hardness test  (c)
Vickers hardness test   (d) Shore scleroscope.

FATIGUE: When a material is subjected to repeated stresses, it fails at stresses below the yield point stresses. This failure is caused by means of a progressive crack formation. The fatigue limit of a material may affect the design criteria.

The  designer also considered certain factors such as:

Corrosion resistance material for the drum and the spin tub/basket.

The functional fulfilment and reliability of material.

The economy of production, appearances and durability.

The physical properties of the materials e.g. size and shape, thermal conductivity







TABLE 5.1
SHOWS THE MATERIALS, AREAS OF APPLICATION AND REASONS FOR THEIR SELECTION.

	COMPONENTS
	MATERIALS
	REASONS

	(1) Spin tub/basket
	4ft by 8ft stainless sheet metal (2mmthickness)

Long shaft 

Square iron 
	(i)  It is  mostly available, resist oxidation and corrosion, machinable and high strength.

	(2) Drum
	4ft by 8ft stainless sheet metal (2mm thickness)
	It is available, resist corrosion and oxidation. It is malleable and weldable.

	(3)  Cover plate
	4ft by 4ft mild sheet metal (2mm thickness) 

Flat bar (19”long)
	It is available, cheap, malleable and weldable.

It is ductile and weldable.

	(4) Hub
	
	It is easily machined, resist surface indentation and wear.

	(5) Base plate
	
	It has good hardness, toughness weldable, high strength. 

	(6) Stand (legs)
	3.mm by 4mm angle iron (12”long)
	Selection was made because of it toughness, high strength and weldability.

	(7) Flanges
	
	It is cheap, machinable and weldable.

	(8)  Bushings
	Sheapres, machinable and weldable.
	


PRODUCTION PROCESSES – WORKSHOP OPERATIONAL SEQUENCES
	S/N
	COMPONENTS
	DESCRIPTION OPERATION
	TOOLS/EQUIP-MENT USED
	TIME

HR:       MIN

	1
	Spin tub/basket
	Mark and cut out from a stainless mild steel plate (1220mm by 1440mm) of thickness 2mm
	Measurement  tape, centre punch, pencil, scriber, guillotine
	               08

	2
	
	Measure and  Indicate the position of small holes on the marked out plate
	center punch, hammer, tape
	               30

	3
	
	Drill the required holes that are equispaced and at equal dimension
	Hand drilling machine/drilling bits of 10mm
	3             30

	4
	
	Remove all rough and sharp corners with the work held on the vice
	Flat files, round files, vice and hand grinding machine
	                20

	5
	
	Fold the perforated sheet to a diameter 
	folding machine
	                 05   



	6
	
	Mark and cut out a circular base ( top and bottom) to cover the basket
	guillstine, handfilling machine, centre punch, scriber,
	                                22

	7
	
	Welding  of the circular top and base sheet to the perforated sheet basket.
	welding  machine
	                   25


	8.
	
	Welding and balancing  of the shaft on the base of the basket
	
	4:               45

	8
	Drum-
	Mark and cut out from a stainless mild steel plate 1220mm by 1440mm of thickness 2mm
	measurement tape, scriber, guillotine
	                  06 

	9
	
	Fold the drum to the required diameter, L and welding the base circular sheet to the drum
	folding machine
	                 40

	10
	Top  Cover
	Mark and cut out from a mild steel plate 1220mm by 1220mm, thickness 2mm
	Tape, scriber filling machine centre punch
	                10

	11
	
	Rolling the flat ban, welding the flat bar to the metal sheet and metal sheet and drilling holes on the base of the cover
	Rolling machine, welding machine, drilling machine, drill bits of 10mm
	                 20

	12
	 Hub
	Mark and cut a metal plate into  a circular shape, weld. 
	Tape scriber, welding machine
	                 48

	13
	Mild steel plate 1
	Mark and cut out from a mild steel plate: 610mm by 610mm by 10mm
	Tape, Scriber, Ruler
	                 10

	
	
	Centre punching and a circular came-cutting of the mild steel to the diameter of the rotor/hub top.
	tape, scriber, centre punch, oxy-acetylene flame
	                 45

	14
	Mild steel plate
	Mark and cut out from a mild steel plate: 610mm by 610mm by 10mm
	Tape, scriber, rulers
	                10

	
	
	Centre punching and a  circular flame-cutting of the mild steel to the diameter of the shaft from electric motor
	Tape, scriber, centre punch, oxy-acetylene flame
	                45

	15
	The four stands
	Mark and cut out from a full-length of 76.2mm by 101.6mm by 10mm thickness by 914.4mm length.
	Tape, tri-square. hawk saw
	1             10

	
	
	Each stand welded to each of the angles of the colomn by 610mm mild steel plate 1
	Tape, tri-squre, electric-arc welding machine.
	                  35

	
	
	With the distance of  mild steel plate 1, Mild steel plate 2 was welded to the four stands
	Tape, tri-square, electric arc welding machine.
	                 30

	16
	Flanges
	The bushies to the two flanges was machined to the diamter of the basket shaft and the motor draft.
	Vanier, caliper, lathe, machine.
	1               00

	
	
	The bushies were then welded to each of the flages which had been machined to have the same diameter with shafts. And a flat flets were used to connect the two flanges.
	electric-are welding machine, tape, drilling machine.
	1                40


MACHINING OF COMPONENTS

DRILLING


The following components of the Spin Dryer were drilled. The holes on the  base of the  top cover, the holes on the top of the  hub or rotor, the holes (19mm) on the mild steel plates  (1 & 2), the opening of the allien key ways of the bushies. The holes on the flanges and that of the belts, and the holes on the opin tut/baskets.

TURNING


Turning was done on the following components: The shafted which was later welded to the  sonata.

BORING


Boring was made on the bushes which was later welded to the flanges.

THREADING


The hole drilled on the bushes for allien key ways were threaded.

CHOICE OF ASSEMBLY AND PROCEDURES 

CHOICE OF ASSEMBLY


The most appropriate choice of assembling of the spin dryer was considered and used for the effective working of this machine-the spin dryers. For this reason, welding and screw fastening.

WELDING

This is a permanent metal joining process which is obtained by the fusion of the edges of the two parts to be joined together, with or without the application of pressure and a filler material. The heat required for the fusion of the material may be obtained by burning of gas (in case of gas welding) or by an electric arc ( in case of electric arc welding). The later method was paramountly used because if it greater speed of welding.

SREW FASTENING


This is mainly made up of two elements: a bolt and nut. The screw fastening was used at where the machine parts are readily connected disconnected without damage to the parts of the spin dryer. m19, m17 and m15 were used.

ASSEMBLY PROCEDURE


The assembly of this project, the spin dryer, was done through the following ways:

FRAME WORK: The angle iron that make up the stand, the mild steel plates ( 1 & 2) that provides the base to the rotor/hub and the support to the electric motor were measured, cut to dimension and welded together to form the frame support to the spin tub, drum, rotor (making up the housing compartment) and the electric motor.

The drum was welded to the first mild steel plate.

The perforated basket was folded to the required size. The machined transmission shaft was aligned and attached (with the help of bolts) to the base of the basket.

A thrust bearing of 60 by 110mm was fixed to upper opening of the rotor, while a ball bearing of by  100mm was fixed to the lower opening of the rotor.  The rotor was then bolted to the mild steel plate 1, with m 19 bolts.

The perforated basket, which has a transmission shaft at its base, was fixed to the rotor from the top.

An electric motor of 5hp with normal speed of 1445 rpm was bolted to the mild steel plate 2 with m17 belts.

Flanges were fabricated with the help of bushes which effectively  gribs the shaft from the basket and shaft from the electric motor.  Three flat belts were used with the help of bolts to connect the two flanges.

TESTING AND EVALUATION

The machine was tested after assembly and was found out to be efficient.  The spin dryer was able to dry spent grains very fast at a speed of 1450 rpm.

The aim of the project has been achieved and it has solved various problem encountered by different dryers existed, the project is economical in all aspect.

However, this project is open for modification so that optimum performance could be achieved better than this.  Modern design or modification would help a long way to solve the problem we had in discharging oar removing the spent grains from the basket in a nut shell we would want people to take up and modify the project for greater efficiency.

CHAPTER SIX

COST ANALYSIS

6.0
MATERIAL COST ANALYSIS

	S/N
	DESCRIPTION OF MATERIALS
	SIZE
	SOURCE
	QUANTITY
	UNIT COST

#
	ACTUAL TOTAL COST

#

	1.
	Stainless sheet metal (14 gange or 2mm thickness)
	1220m x 2440mm x 2mm
	PURCHASED
	2
	10,000
	20,000

	2
	Mild steel sheet metal (14gauge)
	1220mmx 1220mmx2mm
	PURCHASED
	½
	5450
	2750

	3
	Flat bar
	1length of 2” or 4826mm of 508mm size
	PURCHASED
	1
	920
	920

	4
	Rotor or hum
	
	PURCHASED
	1
	10,000
	10,000

	5
	Mild steel plate
	610mmx610mmx10mm
	PURCHASED
	2
	3,400
	6,800

	6
	Angle iron
	762mmx1016mmx915mm
	PURCHASED
	8
	450
	3,600

	7
	Flanges
	
	PURCHASED
	2
	500
	1,000

	8
	Shaft (bushing)
	
	PURCHASED
	1
	400
	400

	9
	Flat belt
	915mmx508mm
	PURCHASED 
	1
	200
	200

	10
	Up thrust bearing
	32212 60x110mm
	PURCHASED
	1
	800
	800

	11
	Ball bearing


	6310

45mmx100mm
	PURCHASED
	1
	700
	700

	12
	Flange Electric motor
	4kw,3phase,1450 rpm base
	PURCHASED
	1
	12,000
	12,000

	13
	Flexible cord (wire)
	2.5mm2
	PURCHASED
	4
	100
	400

	14
	Plug
	
	PURCHASED
	1
	50
	50

	15
	Socket
	
	PURCHASED
	1
	50
	50

	16
	Mesh or net
	2286mm
	PURCHASED
	2.5
	80
	200

	17
	Sand paper (smooth)
	
	PURCHASED
	1
	50
	50

	18
	Sand paper (Rough)
	
	PURCHASED
	1
	50
	50

	19
	Nuts and bolts
	m19
	PURCHASED
	24
	20
	480

	20
	Nuts and Bolts
	M12
	PURCHASED
	24
	20
	480

	21
	Washer
	
	PURCHASED
	30
	5
	150

	22
	Electrode (gauge12)
	1packet
	PURCHASED
	1
	960
	960

	23
	Filing stone
	1778mm(
	PURCHASED
	2
	180
	360

	24
	Cutting stone
	1778mm(
	PURCHASED
	1
	250
	250

	25
	Hacksaw blade
	
	PURCHASED
	1
	120
	120

	26
	Grease
	
	PURCHASED
	1
	80
	80

	27
	Diesel
	3 litres
	PURCHASED
	
	78
	234

	28
	Galvanized or silver pant
	1 litres
	PURCHASED
	
	800
	800

	29
	Thinner
	1 litres
	PURCHASED
	
	200
	200

	30
	Filler
	1 pack
	PURCHASED
	1
	300
	300

	31
	Electrode (gauge 12)
	½ packet
	PURCHASED
	
	500
	500

	32
	Hollow pipe
	(60mm
	collected
	1
	-
	-

	33
	Kerosine
	2 litres
	PURCHASED
	
	60
	60

	
	
	
	
	
	TOTAL
	82,644


MACHINE COST ANALYSIS

	S/N
	NAME OF MACHINE USED
	COST OF MACHINE USED
	LIFE OF MACHINE IN HRS
	#

MACHINE OPERATION COST
	#

MACHINE COST (HRS)

	1
	Drilling Machine
	10,000
	86660
	0.500
	5.30

	2
	Bending machine
	15,000
	86.660
	290.03
	0.305

	3
	Welding machine
	30,000
	86.660
	0.105
	101.25

	4
	Lathe
	25,000
	86.660
	0.0110
	1000.05

	5
	Filling machine
	20,000
	86.660
	5.50100
	0.035

	6
	Oxy-acetylene
	5,000
	86.660
	5.5200
	350.285

	7
	Guilotine
	2,000
	86.660
	0.2505
	0.050

	8
	Spraying machine
	2,000
	86.660
	0.00105
	0.025

	9
	Grinding machine
	25,000
	86.660
	5000.75
	0.075

	
	
	
	
	TOTAL
	1457.375


LABOUR COST ANALYSIS

Rate per hour student
=
N20.00

A student spent  8hours in a day for 15days on a project


=
 8 x 15
=
120hours

Numbers of students

=
8

(  Total man hours spent
=
 8 x 120
=
960hours.


( Total  Direct Labour cost
=
 960 x 20
N19,200


( Total Labour Cost 
=
N19, 200.00


TOTAL COST OF PROJECT

= Material cost + machine cost + labour cost

=
82644 + 1437.375 + 19200

=
N103,301.375.

CHAPTER SEVEN

DISCUSSION

RECOMMENDATION

Prior to the design and fabrication of this project, other available alternatives were considered but more proved to be effective and efficient as our spin dryer thus arriving at this model and specification.

The objective of this project was well achieved as the spin dryer was able to dry all the moisture content in the spent grains within a possible time-frame. The dryer was found to be effective, cheap in operation, cost of maintenance is low and affordable.

Having completed the fabrication, of the spin dryer and subsequent performance test carried out successful, the following recommendation were made:.

That the dryer can used to dry spent through spinning.

That the dryer can be used to dry clothes by spinning at an extremely  rapid speed.

That further research work on how to remove the grains from the basket quickly after drying be carried out.

That the equipment cold be use as a reference to anyone embarking on similar project.

That the department should conduct workshop and sensitization seminar to the public and students on the  economic use of the machine.

That since the equipment was effective and made from locally available materials, it is recommended that the industrial centre limited in IMT should liaise with the designer of the equipment to embark on mass production of this model after a little modification.

That, the machine should be use for exhibition as a form of enlightening the public on its numerous economic uses.


That the design of the spin dryer could be modified in future for greater efficiency. We recommend those who would work on this project to particularly tackle the problem of removing the dried spent grains from the basket.

CONCLUSION

This project has been satisfactorily completed and has met a recommendable high performance for the effective drying of spent grains within a limited time.

Having met this target of functionality, the immediate problems encountered was the scarcity of spent grains for the testing.

We encountered many problems during machining of parts as most of the machines in workshop are not functioning, some that function could hardly give the required precision as output.

The cost of materials were so high as this project was done at the period of price increment of fuel which affects every other commodities.

Nevertheless, we enjoyed the design and fabrication job which we did on the Spin Dryer. Especially since its performance is effective and reliable, therefore it has satisfied its desired purposes, hence it may be generally accepted to be efficient.

However, this project is welcome by so many quarters, as it shall project this country to a greater height of technological emancipation and also create job to the jobless. It shall in no mean word provide enough food to the poultry, which would finally be consumed by man.

Again, it is expected that at higher proficiency and mass production, the cost of production would be reduced.
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