THE DESIGN AND FABRICATION OF AN ELECTRIC POPCORN FRYING MACHINE
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PREFACE

The electrical popcorn machine is a device for preparing especial popcorn for the human consumption. The device in produced to help the masses to be self valiance in this are of down trodden economy.

This project work is divided into five chapters, chapter one; the introduction discusses the relevance of the project work, problems it is meant to address its importance, scope and limitation and definition of terms. 

Chapter two comprises the deign and construction, component and fabrication. The various types of heating elements and electric motors and then operation are discussed. 

Chapter three brings to the assembly, principles of operation and control of the motor. 

Chapter four highlights about the various safety rules project cost evaluation and investment opportunity. 

Chapter five discussed on insertion and testing recommendation and conclusion together with references and bibliography.

CHAPTER ONE

INTRODUCTION

Nigeria’s economy has suffered a terrible setback over the year the common man finds it difficult to make for his livelihood, some people take pop-corn as one of their favorite food especially bachelors spinsters who can take pop-corn as super, breakfast and even lunch. 

The University and Polytechnics graduate no longer find good employment thereby embarks on self-employment by constructing popcorn machine to meet their needs.  

This unemployment constitutes the economic depression of our nations. The popcorn-making machine in constructed with locally made materials at a reduced cost. The design, construction and fabrication of the machine i.e. not in any known text at the moment, the project group therefore faced design, construction and fabrication problem. 

1.2
DESIGN CONSTRUCTION AND FABRICATION PROBLEM 

The problems associated with the design of the machine are discussed below. 

Selection of Electric Motor: In the market, there are various types of motor with varying speed of rotation per minute. The automated popcorn machine has a striver which turns the corn inside the cast opts as heating on. The striver, which rotates due to the rod connected to it from the motor, should rotate with a low speed to produce the desired effect. In our research, we were able to discover that only a low speed motor could give the desired turning effect. 

Heating Element: Another problem in the choice of heating element. There are various kinds of heating elements available in the market ranging from 850- 1500watts. The elements come in different shapes, sizes, and makes e.g. spring type, ring type and plate type.

Third Design Problem is Control and Safety: In the system we discovered that there is the need for the finance circuit to control the operation of the electrical popcorn machine. 

Construction and Fabrication of the Housing for the Machine: This is fourth problem, which involves the use of per pex holler rectangular aluminum bars in profile glasses and metal handle. With respect to safety. The machine was made to be safer for the users by incorporating the user of insulator in the design.  

1.3
OBJECTIVE OF THE DESIGN 

To eliminate the use of manual popcorn machine. 

To save time and manpower as most of the work in now done by using electricity. 

To achieve mass production. 

To use electrical energy in the production of popcorn.

To produce popcorn at a reduced cost. 

SCOPE AND LIMITATION 

This project covers design, construction fabrication and operation of the electrical operated popcorn producing machine. 

IMPORTANCE OF THE PROJECT

The project will serve as a means of employment to mechanical engineering graduates when properly carried out. some government can longer guarantee her citizens already made employment. The present economic situation in this country calls for self-reliance. The young technological engineer can embark on the production of the electrical operated popcorn-producing machine on low scale and when buoyant enough can embark on large-scale production. This project serves as a medium of enriching our knowledge of designs and constructions techniques, since it embraces practical and research operation. Thirdly, it will provide employment for the fulltime unemployment house covers. Young men and women who have attended the age of gainful employment from the government. Thus included graduates, young school leavers etc . This will provide means of revenue and livelihood, thereby helping to correct societal ills that is prevail our society. 

Finally, this project is also relevant to the technology advancement of the nation. It could be exported to the neighbouring countries thereby serving as a source of foreign exchange earning for the nation. 

DEFINITION OF TERMS 

Hot Plate: It is a device that connects electrical energy to leaf energy.

Stirrer: This is the rod attached to the gear of the motor that is rotating and turning the corn in the pot. 

Electric Motor: An electrical motor in a device where converted electrical energy to mechanical energy. 

Thermostat: A device consisting of two metal of different linear expandability which when electrical current is applied on it can be used to regulate the temperature of heat producing devices. 

Connector: It is an electrical accessory used in linking two cables together. 

Fuse Plug: IT is an electrical component consisting of fuse element, which can be used to provide an electrical circuit. 

Design Drawing: It is a drawing or outline from which something can be made. 

CHAPTER TWO

ELECTRIC MOTORS

A motor is a machine that converts electrical energy into mechanical energy. All motors rotates is turn like wheel round axis. The torque is the face of rotation or the twisting forces that producing rotation when a rotating motor is railed. The output is spoken of interim of torque. 

There are varieties of motors on their mode of current supply. 

D.C Motors: Direct Current Motor

A. C Motors: Alternate current motor

Single-phase motors are manufactured in fractional kilowatt range and are designed to provided or operate in single supply. It uses are numerous such as in the construction of ceiling fans refrigerator, food mixers portable drill sewing machine, popcorn machine and in electric extractor fan. 

The main types of single-phase motor are: 

Commentator Motors

Synchronous Motors

Induction Motors

Diagram 

Single Phase

Single Phase

Single Phase 









HEATING ELEMENT (SPECIFICATION AND DESIGN)

Electric treating elements are composed of metal alloy ribbons. Non-metallic carbon compounds in rod shapes or painted circuits. Heating elements may have exposed embodied within retractory insulators cased in a protective metal sheet or painted circuit. 

The principal requirement of a heating element are: 

High creep resistance at the rated temperature. 

Good resistance to thawed shock

Resistance to corrosion or oxidation due to ambient gases and vapour. 

Good ductility.

Mechanical strength at high temperature

High resistively so that adequate cross section needed for mechanical strength can be used and a low temperature co-efficient of resistively only a few metal can satisfy this requirement. Some of these materials are shown in the table below. 

Material operating temp0c resistively at 20 mean temperature. 

Tungsten 

1800

5.6 x10-8 

5.9 x 10-3
Platinum

1300

11 x 10-8

2.93 x 10-3
NI /cr/al130/ 20
1259

124 x 10-8

-2 x 10-5
NI/cr30/ 20

1200

109 x 10-8

6 x 10-5
Ca /mm/ 72 /10
1050

175 x 10-8

9.7 x 10-5
Nl/cr/fe: 60/15/25 1100

112 X 10-8

13 X 10-5
Then from the above table it could be seen that the alloys containing nicked are normally used for heating element. They are also used for thermometry and for control electrical 
current and voltage.
Nicked alloys for electric heating units may be reduced into several groups classified by composition. Nicked chromium alloys have high electrical conductivity and low temperature co-efficient of resistances together with high resistance to oxidaions and alternation at high temperature. 

HEAT TRANSFER (PRINCIPLE OF HEAT TRANSFER)

There are three classed of heat transfer. 

Conduction 

Convention

Radiation

CONDUCTION: This is the transfer of heat from one molecules or matter remaining in a fixed position relation to each other. Conduction of heat through any body in unsteady if the temperature at any point in the body varies with tune and steady of the temperature at every point in the body remains constant. 


KA (t1 – t2)


L


Where 
Q = rate of heat transfer




K = Thermal Conductivity of the body

A = Cross sectional area of the body taken normal to the direction of heat flux. 

L = Thickness of the body.

CONVENTION: This is the transfer of heat from part of a fluid to another by mixing of warned cooler particles of the fluid. When convention is caused by thermal action only on the molecules it is called Natural Convention. 

RADIATION: This involves the transfer of heat from one body to another as a result of bodies emission are absorption of radiant energy to a greater or lesser degree the effect on thus matter being the same as it were heated. Radiant energy travels through space as a velocity of light. It does not require the presence of matter for its transmission. The rate of radiation and absorption depends on the nature of the surface while a bright surface is poor absorber.

LAW OF RADIATION:  

The total energy radiated by a body is proportional to the fourth power of it’s absolute temperature. 

Fourth Power Law: 

Q = 56 .7 x 10 –12 EA (T14 – T24)

Where Q = Quality of heat. 

E = Emissivity

A = Surface area 

T1 and T2 = Absolute Temperature.

LAWBAT’S LAW: This states that the energy radiated in any direction at any angle with the surface is the normal radiation multiplied by the cosine of the angle between the direction and the normal to the surface.
THE INVERSE SQUARE LAW: It states that the intensity of radiation on a surface is universal proportional to the square of the distance of the surface from the source of radiation. 
STRESS ANALYSIS: 

Types of Materials Used and with Reason:

Frame: 

The popcorn materials selected for the production of frame is mainly aluminum is readily identified by it’s characteristics polished sliver colour. However to enhance the absorption of heat we used silver coated aluminum.  

REASONS: 

The sliver aluminum throw back heat from the case instead of absorbing it as a polished surface would have done. Hence this reduces the heat cost. A situation, which could lead to cracking of eventually breaking of the glass that covers the case. While polish aluminum tend to reflect heat back into the showcase. 

Toughness - aluminum has the property of remaining quite tough at very low temperature.

The ductility, plasticity and malleability of aluminum are very good. 

Thermal conductivity and expansive aluminum has high thermal conductivity and its linear expansion is less then stainless – its weight is to light that is usually preferred to others metals. 

Corrosion Resistance: The corrosion resistance or aluminum is excellent in certain cases due to the thus film of self sealing protective, oxide cutting aluminum may be machined using high speed routing machines- Bolting and riveting bolts of the high- strength heat tremble type are used with washers. Rives must be of the same specification as the parent material to avoid galvanic corrosion. 

Stirrer: 
The stainless steel rod is what we used as this stirrer. 

REASON: 

Stainless steel are superior to those of ordinary  status 

At 954 of (-234of) to above 19\800 of (9820c) it exhibit 

Cutting mechanical cutting or stainless steel rod in work hardened edge with sharp burns, especially it the blade or punch clearances are on the large side. 

Thermal conductivity stainless steel absorbs heat from the cast pot-when the pot is heated from the above reason, stainless steel is chosen as the appropriated, metal for the production of the stirrer. 

PRESSURE POT: This pot was pressed stainless steel, this is made to retain heat. It also has heat conductivity- contamination of the corn in the pot is impossible because it has a corrosive resistance. 

REASON:
The reason for using the stainless pot is because it maintains a steady heat and heat is evenly distributed inside it. It is also non-corrosive.

RUBBER SEALS: Rubber seals were used to prevent a pressure from the pot generally. Another were used equally to seal the edges of the frame to avoid cracking or braking of the glass on the showcase. The manufacturing process consists mainly of marking out, cutting, drilling bending, and reverting. All those processes were finally carried out in the mechanic all engineering workshop. 

STAINLESS POT: This bought at its standard designed and at a reasonable price it measurement and size is standard in production. It is not constructed or cast. 

MOST OF THE EQUIPMENT USED

1.
Power Hack Saw

2.
Drilling Machine

3.
Lathe Machine

4.
Bending Machine

5.
Grinding Machine

THE TOOLS USED ALSO

Hack Saw

Smooth File (Dried)

Drill Birde

Centre Punch

Steel Rule

Vernier Calipan

Hammer Iron Head

Mallet Hammer

Screw Driver (Star & Flat)

Spanner 

Cylindrical Pipe. 

CONSTRUCTION METHODS 

The construction of the popcorn machine was divided into four different stages namely

The constructions of the frame with glass.

The constructions of the stirrer.

The construction of the stands

The cutting of the fiberglass to shape. 

CONSTRUCTION OF THE FRAME WITH GLASS 

This frame and glass acts as a housing and also as a support to the machine. Aluminum metal was cut into 12 pieces of required dimensions. The couples and screw was used to tighten the frame together. The glass is then fixed to the frame, the glass use was transparent in order to show the inside of the popcorn machine.
CONSTRUCTION OF THE STIRRER

The stirrer is made from stainless steel, which turn to the required diameter with a lather machine. The rod was attached to the length of the molten shaft which is bend and welded together with the rod the rod is then attached to the motor and tight with Allen key spanner to hold the rod firmly. 

CONSTRUCTION OF THE STAND 

The stand supports the weight or the pot and hold it in a position during operation there the stand must be stable enough to meet the above stated condition. Aluminum bar used in the construction of the stand and the bar is band on the vice in order to provide for pot. 

	Description 
	Working Sketch
	Designation
	Tools 
	Material 

	Stainless Steel of 12mm was turned into 120mm either rod of 10mm curved welded to the stainless rod
	
	Stirrer 

A = 12mm rod 

B = 10m curved 
	Lather m/c vernar colipu hack saw hammer piler Avil welding mile Electrode 
	Stainless steel 

	Pressure pot was connected to heating element stainless pot used both the pressure pot and the heating element hard pot is used to provide insulating effect on the machine 
	
	Pot 

A = Pressure pot

        stainless        

B = Heating 

       element 

C = Insulated pot 

D = Stainless pot 
	Pliers screw driller
	Stainless

	300mm Aluminum bar was cut down to 260cm – the upper part was drilled into two holes which the other end was bent 
	
	STAND
	Hammer

 Hack saw

 steel rule

 drill, vice 
	Aluminum

	Plywood was cut to size 50mm and was drilled. Single-phase motor was fasting on top. The hanger cut and led for easy drilling of screw pot was together screw was used to fasten together 
	
	 
	A – plywood 

B- Hanger

C- stirrer

D-Pot

E – screw

F – motor

G- wood

Fastened to motor and plywood
	Aluminum steel wood copper the cable invades the motor and the plastic.


CHAPTER THREE

3.1
ELECTRICAL CONNECTION


The thermostat switch in connected in series with the motor and also the thermostat switch is connected in series with the heating element both taking supply from the same source. 

3.2 
PRINCIPLE OF OPERATION


When the supply is switched on and current flown into the motor, the motor rotates transmitting vertical motion through he lever gear. The shaft on the lever gear arrangement couple to the stirrer produced a rotating motion thereby string the corn in the pot. The trimmer switch helps to control the heat transfer to the pot. The heat energy is radiated to heat up the content in the pot. When the corn-pop, it will more to the top of unpop of falls on the base of the machine. The turner is set at a pre-determine time, so as to cut-off the supply from the element when the popcorn is produced. It does also supply the accurate amount of heat to the particular time needed. 

3.3
USAGE AND MAINTENANCE OF MACHINE A USAGE

The electric popcorn machine through automated; not need any special training before one can be able to operate it. 

However, care is taken to handle it as any firm of carelessness could lead to breaking the glass or receiving electric shock. The machine has a door at the back through which the operator performs his or her duty. Usually, vegetable oil is applies to the stainless pot (pressure pot) before a special corn meant in such purpose is poured inside the pot. Mean which the heater is already on. And so is the stirrer. The stirrer automatically stars the pop as the pot gets hotter. All those happen at the pressing of a switch. The moment a corn pop it becomes reduced in weight and as a result goes up which unpoped are remains at the base of the pot with help of the base of the frame. The stirrer also prevents the corn from burning. It rotates the frame. The stirrer also prevents the corn from burning it rotates the corn wide the pot and prevents it from receiving excess heat. 

The moment the whole corn becomes poped, the operator switches off the heat supply and the motor. Then using a metal packet, the popcorn is conveyed from the pot unto the base of the showcase where it cools before it is taken. 

Note: -

Grounded sugar or liquid sugar may also be added to the vegetable oil poured placed. The sugar mainly grounded or powered sweetens the corn and adds to its delicious taste. 

MAINTENANCE

In order to maintain it just like usage, maintenance of the machine does not required a specialist except when a major fault occurs. 

The glass could be dusted using a piece of rag. The inside cleared with small inrush. The pot in cleared with a liquid soap solution and wet cloth to remove the use vegetable oil, care is taken during cleaning to avoid soaking the cable and wet with the water solution as this may lead to shock. Daily maintenance and cleaning preserves the machine and keeps it in good working condition.  

CHAPTER FOUR

4.1
SAFETY PRECAUTION

There is lot of accidents that could occur when using the machine such as burning, blisters, electric shock and fire related mishap. With mind some safety factor have been provided on the machine to avoid the accident and the precautions below should be obtained. When the popcorn in the machine, it is advisable to push the handle down in other to turn the pot upside down for the popcorn to fall on the base of the machines. 

Touching of the pot is not allowed.  The amount of heat supply to the pot should not be above the normal heat that is supposed to pass through, it to avoid the burnt of corn, care should any naked wire be touched with naked hands to avoid electric shock. 

The base of the frame should have through which air entered the case, which is at an elevated temperature from the heating element. This prevents the glass from cracking or breaking due to the excess heat. 

4.2 
PROJECT COST EVALUATION 

The components are as follows: -

	1
	Aluminum Frame
	N 3200

	2
	Glass 
	N 1,900

	3
	Heating element
	N 850

	4
	Plywood 
	N 1500

	5
	Stainless steel rod
	N 600

	6
	Aluminum sheet
	N 400

	7
	Capacitor
	N 500

	8
	Coupling 
	N 1000

	9
	Stainless pot
	N 800

	10
	Bolts and units 
	N160

	11
	Electric motor
	N 2200

	12
	Switches, Wires and other Electrical Material 
	N 1740

	13
	Component for indicators 
	N 800

	14
	Pressure (Pot stainless)
	N 1800

	15
	Miscellaneous expenses
	N 1950

	
	Total expenses 
	N 19350


The above stated costs of the materials are the expenses that were incurred in the project. But if labour were to be included, the project will cost more than.

CHAPTER FIVE

5.1
INSPECTION AND TESTING

After concluding the project, the popcorn-producing machine is tested, it was used in pooping corn. During the testing, there was no sign of burning in the pot also was no electrical shocking in the system. The heat supply to the pot was going on gradually without being too hot until the corn pops and drops on the base of the machine. It is important to check or see that no part of the installed equipment is damaged in any way and also to check the safety. The electrical part was also tested to ensure that conductors have been installed and correctly connected. The used of the instrument like tester and others, which can read low values of resistance between I and 0.005. The effectiveness and efficiency of the machine is for better than the locally (traditional) method of producing the popcorn, which involves more effort and greater heat loss and hence less efficiently. 

5.2
RECOMMENDATION AND CONCLUSION 

There is no doubt that engineering has contributed to the immensely and more than any other human endeavours. Technology exists in order to reduce the burden of mankind and also to increase that rates at which goods and servers and produced. Hence, the government through the National Board for Technical Education should provide financial support, competent and qualified personnel. And also a well functional equipment to all the technology institutions throughout the country so that the technological engineers graduates by these institution every year should be able to contribute their own quota to the technological development of the nation. 

The production of the machine should be commercialized by this institution. The mechanical engineering department should establish a commercial unit, which shall be responsible for the production. The commercialization of this device as well as others will go in no small way in proving financial support to the institution. Government the student to achieve their aim of learning skill and obtaining knowledge, sufficient enough to improve out science and technology. 

Also the management should make these components available at a subsidized rate so that the student would be able to complete their project within a limited time unit.  
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