ABSTRACT
A mini solar car is built and modified from a toy car. Some of parts of the car are added with the suitable properties to increase the requirement of quality level.  The car chassis is made up from combination of an aluminium sheet and also plastics. It also equipped by direct current motor (3 Volt). The combined gears consists of two gears will help the car moves with maximum velocity, 1.49 m/s in the speed test by placing it in bright sunlight. The car is designed with the minimize cost less than RM 50.00 and also used the recycle materials such as an aluminium can and plastics.
OBJECTIVES
In order to design a solar car, we must set an objective to guide us to choose the more important aspect that we should focus on. Below are the points to consider when designing a solar car:

1. A mini solar car is able to move faster and go through the straight line. 

2. To make the lighter car.

3. An attractive and practical design. 

4. Less friction.

5. The lowest cost.

SCIENTIFIC THEORY


Solar cells, also called photovoltaic cells, are used to convert sunlight to electricity. Solar cells are most commonly made from silicon, the same material used to make computer chips. Silicon is one of Earth’s most common elements, and is a major component of sand and many kinds of rocks.


A solar cell is built like a sandwich, with two layers of silicon separated by a thin layer of insulating material. All three layers are work together to convert sunlight into electricity. 


There are three layers: the uppermost layer consists of “n-type silicon”, which can release negatively charged particle called electrons when simulated by light. The lower layer is composed of “p-type silicon, and develops a positive charge when simulated by light. The middle layer is called the “junction layer” and acts as an insulator between the n-type silicon and the p-type silicon.


A ray of light consists of a stream of photons-tiny packets of light energy-moving along at around 300,000 kilometers per second. When these energy packets strike the upper layer of a solar cell, they jar loose electrons, which build a negative charge in the silicon layer (explaining why it is called “n-type” silicon). These electrons are attracted to the layer below, but are forced to travel through an electric circuit made of thin connecting wires. Electrons generated on the upper layer of several cells are gathered together to form an electric current, and are sent down a wire to a motor or some other appliance. Once they have done their work, the electrons are allowed to return to the lower layer of the solar cell, completing the circuit. The amount of electricity the panel can produce depends on the intensity the light, the number of cells arranged on the panel, and how they are connected to each other.
Solar cells connected in series (in a long chain, positive to negative) will increase the voltage of the panel. Solar cells connected in parallel (all their positive terminals to another wire, and all the negative terminals to another wire) will increase the current, or amperage of the panel. In most commercial panels, the individual cells are connected both ways, with rows of cells in series to raise the voltage of the panel and then those rows connected to each other in parallel, to raise the amperage. Some trials of the cells connection need to be done before finding the best connection to increase the power from the panels.

In this project, the solar panel is chosen as the energy source to increase the power supply and reduce the energy loss due to the resistance of a wire.  There is no energy loss to overcome the resistance in a wire. When the length of wire increases, the resistance of the wire decreases. All energy from the sun will be produced enough electricity to roll the motor and move the car at the highest speed.
INNOVATION
1. Solar Cell Connection
Solar cells connected in series (in a long chain, positive to negative) will increase the voltage of the panel. Solar cells connected in parallel (all their positive terminals to another wire, and all the negative terminals to another wire) will increase the current, or amperage of the panel. In most commercial panels, the individual cells are connected both ways, with rows of cells in series to raise the voltage of the panel and then those rows connected to each other in parallel, to raise the amperage. Then, these solar cells are connected to motor by using small wires. Some trials of the cells connection had been done before finding the best connection to increase the power from the panels and improve the speed of motor.
2. Aerodynamic Shape

Aerodynamic means the resultant force exerted on a body by the air in which the body immersed and is due to the relative motion between the body and the fluid. Aerodynamic forces arise due to the pressure on the surface of the body. When a body is exposed to the wind it experiences a force in the direction in which the wind is moving. This is an aerodynamic force. When a body is moving in air the aerodynamic force is called drag. Because of that aspect, the car shape should be an aerodynamic shape in order to achieve minimum drag and wind resistance.
3. Gear
The combined gear consists of four gears. A motor gear 8 jaws, two middle gears 24 jaws and 22 jaws, and a motor gear 26 jaws.
If the motor gear 8 jaws rolls a turn,
The middle gear 24 jaws will rolled about 
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The middle gear 22 jaws will rolled about 
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The pulley gear 26 jaws will rolled about 
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So the motor gear rolls 39 turns while the wheel roll 11 turns.
4.  Selection Material and Cost
1. A solar panel




                       RM 
2. A direct motor





           RM 
3. Glue







           RM   
4. Wire                                                                                               RM   
5. Recycle materials from a toy car such as

· Four wheels with black rubber tires (2 large and 2 small)

· Two axles

· Axle holder

· Two gears

· Transparency sheet (138mm X 54mm X 0.5mm thick)

 

· Aluminium sheet (aluminum can) 

· Foam board (40mm X 10mm)

    

Total cost






RM 

DESIGN PROCESS
1)Production Steps

A- The Base
1. The component of the toy car will be used such as the following:

i) Four wheels with black rubber tires (2 large and 2 small). 

ii) Two axles,

iii) Axle holder.

iv) Two gears.

These components are collected from four different types of the toy cars.

2. The axle holder is shaped by using the hacksaw and the utility knife. The unneeded parts are cut off from it. The distance between two axles is 95 mm. 

3. All axles and wheels are fixed to its position. Two small tires are fixed as the front tires to reduce the surface friction on it whereas two large tires are fixed as the back tires to reduce pressure exerted on the surface of the floor.  
4. Put the base of a car on the floor and give it a gentle push.  Make sure it rolls easily and fairly straight line. Adjust the axles slightly to get a better alignment. 

5. A drive pulley of direct current motor is fixed to 8 jaws gear. Direct current motor is fitted to the base of the car and this gear will contacts to the pulley gear. 

6. Use a small foam board to secure the motor in place and glue it on one side of motor. Once the glue is dry all, use a small piece of tape going across it which will anchor it to the axle holder. 

B – The Chassis
1.   i)Estimate the length, width and height of the car based on the wheel size, the wheel  distance and length of the car base.
ii)Draw the shape of a car on a piece of paper. This template is cut and shaped as the car body.  Copy this template on a transparency plastics sheet.
            iii) Measure the size of the solar panel. 

            iv)The plastics sheet is cut using a cutter. 
            vi)A plastics sheet is shaped as the solar car. 
           vii)The spoiler is shaped and fixed on the car body. The spoiler is made up from the   aluminium can.
2. Used the self-adhesive, a solar panel is fixed on the chassis of solar car. 

3. The solar panel is connected to motor by using small wires. Make sure the length of wires is short to reduce the resistance of wire. 

4. The chassis is fixed on the base using the glue and the self-adhesive. 
5. The weight of the car is measured. It is about 68.7 gram.
6. The speed test and modification are done to get the better performance.
. 
2) Model Specification
Height = 

Width =

Weight =

Tire diameter =
TRIAL RESULT
Length of track = 5 m, Width = 45 cm
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	Day 2
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	Average time (second)
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DISCUSSION

1. Gently strengthen the contact between motor and the combined gear. The motor gear will be sliding off from the combined gear if the contact is too loose. The motor gear will be burden if the contact is too much tightened.

2. The car moves forward if the wires are connected correctly. A negative terminal of cell is connected to a negative terminal of the motor (black) and a positive terminal of cell is connected to positive terminal of the motor (red).
3. Avoid the wheels from touching the car chassis to make sure the wheels roll easily.

4. Make sure the combined gear free from the dirt or sands to roll easily. 

5. The car moves faster in the bright sunlight. 

CONCLUSION
Overall, there are few factors can affect the efficiency of solar car. The most importance is a solar cell. We must choose the better ways to connect all the solar cell so that it can save more current inside it. In this design, we choose both series and parallel connection. Besides that, we must make sure the body part of solar car is made from the light material. This is because it will waste energy to move the heavy car compared to light one. Lastly, aerodynamic factors also play a role which is it can minimize the drag and wind resistance of the car.
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