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I am very interested in dragsters. My 
father actually builds dragsters and we 
compete in races always trying to 
improve our model. When at school we 
started talking about solar energy I 
realized that a dragster could be built 
and this could get its energy from the 
sun. When I made some research, I 
found out that solar cars already exist, so I wanted to find out how these work and 
perhaps try to build a solar dragster! 

 
 
 

 
In this project I actually want to find out how I can actually build a solar dragster. In 
this project I want to find out more about these questions: 
1. How can I build a solar dragster? 
2. How do actually solar cars work and what is the technology involved? 
3. What is the highest speed the dragster can reach and how I can measure its speed? 
4. What is the performance of the car and how I can improve it? 
 

 
 

This is what I think about my questions before performing the experiment: 
1. I think I can build the solar dragster using a solar cell, rechargeable batteries and a 

motor. I also believe that I need to build a model in which these parts can be mounted. 
2. Solar cars use solar panels but I need to find more about how these work and how can 

be constructed. I think that I can use the technology used in dragsters and add this to 
what I find out about solar cars. 

3. My teacher told me that we can measure the speed in the lab by finding out the time 
the dragster takes to cover a certain distance. It will just like the dragster is in a race. 
I do not think it can reach a very high speed. 

4. At the end of the project I shall try to find out how the model can be improved. I think 
that by having the solar panel charging the batteries the dragster would be faster than 
just connecting the panel to the motor. 
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Typical solar insulation for a sunny day. 

The energy from the sun strikes the earth throughout the entire day. However, the amount 
of energy changes due to the time of day, weather conditions, and geographic location. 
The amount of available solar energy is known as the solar insulation and is most 
commonly measured in watts per meter squared or W / m 2. In Malta, on a bright sunny 
day in the early afternoon the solar insulation will be roughly around 1000 W / m 2(Solar 
Constant), but in the mornings, evenings, or when the skies are overcast, the solar 
insulation will fall towards 0 W / m 2 (see graph). Teams must understand how the 
available insulation changes in order to capture as much of the available energy as 
possible. 
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Energy flow diagram for a solar car. 

This gives a general idea how energy flows in a solar car. The sunlight hits the cells of the 
solar array, which produces an electrical current. The energy (current) can travel to the 
batteries for storage; go directly to the motor controller, or a combination of both. The 
energy sent to the controller is used to power the motor that turns the wheel and makes 
the car move. 

Generally if the car is in motion, the converted sun light is delivered directly to the motor 
controller, but there are times when there is more energy coming from the array than the 
motor controller needs. When this happens, the extra energy gets stored in the batteries 
for later use.  

When the solar array can't produce enough energy to drive the motor at the desired speed, 
the array's energy is supplemented with stored energy from the batteries.  

Of course, when the car is not in motion, all the energy from the solar array is stored in 
the batteries.  

There is also a way to get back some of the energy used to propel the car. When the car is 
being slowed down, instead of using the normal mechanical brakes, the motor is turned 
into a generator and energy flows backwards through the motor controller and into the 
batteries for storage. This is known as regenerative braking. The amount of energy 
returned to the batteries is small, but every bit helps. 
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Solar cars are made up of the following parts. I needed to include these parts in my 
design. 

Driver controlDriver controlDriver controlDriver control    

Most solar cars are single seat race cars with very 
few amenities for the drivers. A few cars also carry a 
passenger. Drivers and passengers can look forward 
to uncomfortable seats, cramped positioning, and high cockpit temperatures, but they do 
get the glory of driving a futuristic automobile. The driver control in my car will but I 
have tried to make it similar to the actual control in a 
dragster. 

Electrical SystemElectrical SystemElectrical SystemElectrical System    

The heart of a solar car is the electrical system which is made 
up of batteries and power electronics. The electrical system 
controls and manages all the power that enters and exits the 
system. 

The battery pack is made up of several individual modules wired together to generate the 
required system voltage. Typically, teams use system voltages between 84 and 108 volts, 
depending on their electrical system. My electric system is made up mainly of two 1.5V 
rechargeable batteries. 

Driver TrainDriver TrainDriver TrainDriver Train    

The drive train in a solar car is very different from that of 
a conventional car. The drive train will consist of the 
electric motor and the means by which the motor's power is 
transmitted to the wheel causing the vehicle to move. Due 
to the low amount of power generated (less than 5 hp) 
usually only one wheel in the rear of the car is driven by 
the electric motor. There are no restrictions on the type of motor used in a solar car. They 
are generally rated between 2 and 5 hp. The most common type of motor used in solar cars 
is the dual-winding DC brushless. In my solar dragster I am using a small DC motor that 
is fairly lightweight and that is directly connected to the rear wheels.  
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Mechanical SystemMechanical SystemMechanical SystemMechanical System    

The mechanical systems of a solar car are generally simple in concept, but they are 
designed to minimize friction and weight while maintaining the strength needed to 
handle the various road conditions. Lightweight metals like titanium and composites are 
commonly used to maximize the strength-to-
weight ratio needed to build efficient 
components. The mechanical systems include the 
suspension, brakes, steering, wheels, and tires.  

Solar cars typically have three or four wheel. The 
common three wheel configuration is two front 
wheels and one rear wheel (usually the driven 
wheel). Four wheel vehicles are sometimes 
configured like a conventional vehicle (with one of the rear wheels behind driven). Other 
four wheel vehicles have the two rear wheels close together near the center (similar to the 
common three wheel configuration). My dragster has two large rear wheels so to have a 
large grip and two small front wheels so that it can be moved in one direction or the 
other.  

Solar ArraySolar ArraySolar ArraySolar Array    

The solar array is the vehicle's only source 
of power during the cross-country Race. 
The array is made up of many (often several 
hundred) photovoltaic solar cells that 
convert the sun's energy into electricity. 
Teams use a variety of solar cell 
technologies to build their arrays. The cell 
types and dimensions of the array are 
restricted by the regulations, depending on 
the vehicle size and class. The cells are wired together to form strings. Several strings are 
often wired together to form a section or panel that has a voltage close to the nominal 
battery voltage. There are several methods used to string the cells together, but the 
primary goal is to get as many solar cells possible in the space available. The solar cells are 
very fragile and can be damaged easily. In my solar dragster the solar array is made up of 
one solar cell and this is separate from the dragster. I didn’t mount the cell on the 
dragster, to make it lighter but still the batteries on the dragster are powered by the solar 
cell. 
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Body and Chassis Body and Chassis Body and Chassis Body and Chassis     

The most distinctive part of solar cars are the 
bodies. The sleek and exotic shapes are eye 
catching. Solar cars are grouped into several body 
classes, but every car is unique because there are 
no established standards, with the exception of 
dimensional constraints. The main goals when 
designing the body are to minimize the 
aerodynamic drag, maximize the exposure to solar 
insulation, minimize weight, and maximize 
safety. There are many theories on what body shape and size is the most efficient and 
teams spend countless hours running simulations and tests trying to find the optimal 
shape. A good vehicle shape can save hundreds of watts of power and is essential to 
building a top solar car. I tried to make the body as light as possible and mostly similar to 
a real dragster. I also tried to make it as attractive as possible! 

The following diagram shows the final model before it was tried out in the lab. The 
battery pack had to be directly connected to the model to take results and the solar panel 
not shown in the diagram was used to charge the batteries. The original model shall be 
presented with the solar array and electrical system separate but connected to the model.    
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To measure the speed of the dragster, at school we found the time it took the dragster to 
travel a distance of three metres. My teachers and I measured the distance and made a 
starting point and a finish. Using a stopwatch we found the time from the start to finish. 
The following results were obtained: 

Trial over 3mTrial over 3mTrial over 3mTrial over 3m    Time measured/sTime measured/sTime measured/sTime measured/s    
Trial 1 3.00 
Trial 2 3.04 
Trial 3 2.74 
Trial 4 2.76 
Trial 5 3.22 

Average timeAverage timeAverage timeAverage time    2.952.952.952.95    

 We calculated the velocity of the car using the equation: 

  AvAvAvAverage velocityerage velocityerage velocityerage velocity = Distance traveled  

       Time taken 

And it was found out that the average velocityaverage velocityaverage velocityaverage velocity is equal to 3m/2.95s = 1.02m/s1.02m/s1.02m/s1.02m/s    

From this result we could find the energy used to move the car –Kinetic energy because 

Kinetic EnergyKinetic EnergyKinetic EnergyKinetic Energy = ½ x Mass x Velocity2 

Therefore the kinetic energy generated is KE = 0.5 x  1.8kg  x  (1.02m/s)2 = 0.94J  

This is the EEEEnergy outputnergy outputnergy outputnergy output of the dragster that is, 0.94J 

Therefore we can find the Power outputPower outputPower outputPower output since  

   Power = Energy/Time = 0.94J/2.95s = 0.32W 
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The Power Power Power Power input input input input in the car was found by measuring the current and voltage.   

 Power = Voltage x Current   

  = 2. 35V x 0.84A = 1.98W 

 

From the Power input and Power output, we calculated the efficiency of the car using; 

Efficiency = Power output x 100% =  0.32W  = 16% 

Power input           1.98W 

 

The car was found to be  16% efficient. 

 

 

When thinking back on my questions: 

1. I managed to build the dragster. My father  help me in 
doing the final model and the teacher at school helped me 
to take the readings and calculations. However I learned a 
lot of things from this project! 

  

2. I have learned a lot about how solar cars and dragsters 
work and how the different parts work. In my final model 
I will present also how the real engine of a dragster is. I 
will also show how the solar cell charges the battery pack 
and how these make the motor work. 
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3.  The velocity can be measured using the equation for average velocity and when 
this was measured it was found out that the average velocity is 1.02m/s. The 
experiment was done in the lab where the floor was very smooth and the car started 
skidding a bit initially. I think that if the experiment was performed on rough 
ground we can have more grip. The time was taken by a stopwatch. If we had more 
accurate instruments, we could have a more accurate result. 

 

4.  The car was found to be 16% efficient. The results show that the performance of 
the dragster is fairly good. I am quite happy with the final results although I think 
that I could have improved some factors in the design. 

 

  

 

 

 

 

 

 

 

 

 

The dragster is going to be presented on a special stand that shows all the parts. The 
stand includes the motor of the real dragster    
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My project could be improved by taking care of the following details; 

A real solar car must be very efficient because the energy generated by the sun is not that 
high and it must go mainly to move the car. Hence many factors could be improved, to 
improve further the efficiency of the car. These are: 

� Improve the shape of the model by making it more aerodynamic. This will decrease 
the friction with the air. I could have made it more flat so that air flows over the 
car and does not effect its motion.  

� Decrease the weight of the car. My car is a bit too heavy (1.8kg). It can be made 
from material that it is less heavy such as balsa wood or carbon fiber. This also 
reduced the efficiency of the car. 

� Friction in the motor could also have decreased the efficiency. Some oil can reduce 
this friction. 

� The floor where we tried the experiment was very smooth and the car started 
skidding. A rougher surface could be used. 

� The timing was made using a stopwatch. A much accurate measuring instrument 
could be used. 

I would like to thank my father for the help with the model and my supervisor at school 
for his help. 
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