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Egg Car Design Brief
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Introduction: 

The popularity of the automobile has brought with it some undesirable effects.  Among these are air pollution, traffic jams, and traffic fatalities. Each year, thousands of people are killed and injured as a result of automobile accidents. Because of this, automotive safety design has become a major part of the auto industry.  Safety engineers have concluded that passenger restraints are one safety device that could reduce automobile fatalities dramatically. Seat belts and shoulder harnesses keep passengers from being thrown from the vehicle or bounce around the vehicle’s interior causing injury. 

Another category of safety devices is energy absorbing devices. They absorb or cushion the impact of collision.  Some examples of an energy absorbing systems are airbags, bumpers and crumple zones. 

With the combination of restraint system and absorbing devices designed into a vehicle can help to save many lives. This activity will allow you to assume the role of a safety engineer as you design, install, and test safety devices for a crash vehicle. 

Design Brief: 

As a mechanical engineer employed for a major automobile manufacturer you have been assigned the task of designing and installing safety devices for a new test vehicle. The vehicle must be aerodynamically designed and it must be able to roll along a test ramp and into an immovable object at the end of the track (e.g., the wall) while protecting the passenger (a raw egg) from injury. A CO2 cartridge will power the vehicle. 

Materials:  (All these materials do not need to be used.)

Supplied by your instructor:

-Test ramp






-raw egg (simulated "live" passenger)
-zip lock bag (body bag)

Examples of assorted materials for constructing safety devices.   Supplied by the team of two students -: Note these are a few examples you can use if you think of other materials that may be helpful you may incorporate them in your design.

-bubble wrap






-Cotton balls

-Wood/plastic egg (dummy)




-Sponge Rubber

-Rubber bands






-Styrofoam

-Weather-stripping


-Card Board
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Egg Car Vocabulary - Research the following terms.  Site the source from where you found the information. Write a complete sentence in your own words describing each.  100 Points 
1. Aerodynamics -


































2. Absorbing System -


































3. Air Bag-



































4. Impact-



































5. Restraints Systems  -


































6. Head-on collision-


































7. Crumple Zone -  


































8. Inertia




































9. Acceleration -



































10. Friction -
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Egg Car Plan Sheet
In the space below, design your egg car. Draw both a side view and a top view. Label ALL parts of your vehicle.  Include the measurements of all sides.   100 Points.

Top View
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Side View
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 Egg Car Specification 

1. Design Type – Aerodynamic

2. Measurements  (do not include wheels)

a. Length – 8” front to Back

b. Width – 4” side to side

c. Height – 3 ¼ ” bottom to top

3. Weight - The car’s mass should be approximately 150 grams and no more than 220 grams.

a. Eggs average weight = 50g

b. CO2 average weight = 28g

The eggs weight and the CO2 weight are added to the total mass of your car.
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The car must have a safety zone for the CO2 cartridge.  The safety zone must include a wall between the passenger compartment and the CO2.  The depth safety zone should not be more than 1” from the back of the car.  There must be a wall on each side of the CO2.   The floor below the CO2 and roof above must be secure to the other three walls.

5. Windshield size may not be smaller than 1” x 3 ¾” 

and no larger than 2” x 3 ¾”






6. The height for the CO2  = 1 1/8” from the bottom of the car 

 






Center Point for CO2  

 
The diagram shows the rear of the car.

7. There must be two seats in the passenger compartment one seat will hold an egg.  The seat cannot be a bucket style.  The front part of the seat must be open. The egg must be secure with a restraint device.  There must be a minimum of ¾” to 1” space between the egg and the cars dashboard below the front windshield. 

8. The front of the car must have a crumple zone.  The crumple zone must be enclosed or covered with ordinary computer paper.  This will allow proper observation of what happens to the car at impact.

9. CO2  - size is 3/4 “ X 2 ½” 

10. On each side of your project Label your team number.

11. On each side of the car, draw an outline of windows and doors to make the car look more realistic.

12. The area of the crumple zone cannot be filled solid.  Each piece of material used as your absorbing device cannot be larger than ½” X 1”.

13. NO Tape or permanent fastening device for Roof hatch.  You must be able to get in and out of the roof hatch.

Key Points to remember:

a. When an object has less weight, it is more likely to travel at a faster speed.

b. The front of the car may have a tendency to lift if it is too light.

c. Spoiler may be incorporated on the car, as long as the height does not exceed 3 ½”. 

d. 
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Egg Car Score Sheet
 Required Points for Your Score:
Part 1.  Egg Car Vocabulary Test

Due Date

 


/100
Part 2. High Speed Impact Video Worksheet Class work
No Grade
Completed Plan Sheet

Due Date 

Part 2.   


/100
Part 3. Egg Car Project 
(Creativity /Workmanship)
Part 3.   


/100
Part 4. Test Run Egg Car Survival of Crash 

(-5 Egg Dislodges -10 Small Crack, -20 large Crack, -30 total loss)
75 Points
   . 

Calculation Work Sheet (See below ) 


25 Points
   .

(Use for rough draft to complete lab sheet)  














Part 4. Total 


/100

Calculation work sheet

25 Pts  
Rough Draft ONLY
1.  What is the total mass (weight) of your car? 

g


kg 






(Note: To find kilograms move the decimal 3 places to the left.)
2.  What was your time?






Seconds
Calculate the following after you have completed a test run of your Egg Car. Use kg for mass.  ALL Work must be shown.  All Calculation should show two places to the right of the decimal.


3. To show average speed use the formula - 
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Meters =
       d

4.  To show average acceleration use the formula - 
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5. To show Net Force use the formula – 

m = mass ,       a = acceleration

Fnet = m · a
 

 6.   Calculate total friction –  
Friction =  Fnet – a






Friction =

  

2”





3 ¾”





1”











1 1/8”





4”





3 ¼”





Egg Car Specification Sheet





NOTE: d = shown in meters





�EMBED Equation.3���











You must convert 15’ to meters before calculating speed. Use the formula below.  





NOTE: Fnet is the force of the engine minus the amount of friction. 
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