Problems in Technology

1 if by Land, 1if by sea?

What the Heck?

I guess it’s a hovercraft!




Hovercrafts are really cool! What else do we have that can travel on land, over water, or across ice? Hovercrafts are used in rescue operations, military applications and general transportation. You are going to design and build a working hovercraft.
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Although hovercrafts are cool, they can be a bit complex. It is important for us to understand how they work, as well as have a basic knowledge of the terminology used when discussing hovercraft construction and operation.
Phase 1: Getting to know you(
History of hovercrafts:

Using the following information to write a brief history (timeline or paragraph format) of the hovercraft:

http://neoterichovercraft.com/general_info/historyof.htm
http://www.links999.net/hovercraft/hovercraft_history.html
In your own words define the following terms; this web site might be of some help:

http://www.discoverhover.org/infoinstructors/vocab.htm

Acceleration 
 

ACV 
 

Air density 
 

Airfoil 
 

Air gap 
 

Air pressure 


Angle of attack 
 

Angular speed 
 

Angular velocity 
 

Archimedes' Principle of Buoyancy 
 

Atmospheric pressure 
 

Bag skirt 
 

Bernoulli's Principle 
 

Body 
 

Bow 
 

Buoyancy 
 

Centerline 
 

Centrifugal "force" 
 

Centripetal force 
 

CFM 
 

Contact line 
 

Drag 
 

Finger skirt 
 

Heave 
 

Hover height 
 

Horsepower 
 

Hovercraft 
 

Hull 
 

Hump drag 
 

Hump speed 
 

Impact drag 


Integrated hovercraft 
 

Jupe skirt 
 

Knots
LCAC 
 

Lift 
 

Lift air cushion 
 

Lift duct 
 

Lift engine 
 

Lift fan 
 

Lift skirt 


 Lift surface 


Momentum 
 

Momentum drag 
 

Payload 
 

Planing speed 
 

Port 
 

Propeller 
 

Roll 
 

Rudder 
 

Skirt 
 

Skirt drag 
 

Splitter 
 

Starboard 
 

Stern 
 

Stress 
 

Thrust 
 

Thrust duct 
 

Thrust engine 
 

Thrust-to-weight ratio 
 

Volume 
 

Wave Drag 


Wave impact drag 
 

Phase 2: Now that we know some terminology relating to hovercrafts we had better understand how they work.

Review the following web sites then write several paragraphs explaining how hovercrafts work. Make sure to talk about lift and drag, how they are propelled, why the use one or two power sources etc.

http://www.jameshovercraft.co.uk/hover/html/hovercraft_concept_theory.htm#Forces
http://neoterichovercraft.com/general_info/hovercraft_principle.htm
http://www.links999.net/hovercraft/index.html
http://www.discoverhover.org/infoinstructors/guide4.htm
Paragraph page:

Wanna’ build a mini hovercraft?

Let’s do it, here ya’ go, the following website will help you build a mini hovercraft:

http://www.youtube.com/watch?v=Uh2oAlm9P_E
Phase 3: With the suggested materials build your own mini hovercraft

Demonstrate it to your instructor.
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Phase 4: You are going to design a hovercraft: the deck size of your hovercraft will be no larger than _____ sq __. 

Start by creating four designs, you must think about what shape is your hull going to be? What will you use for skirt material? How will you provide lift? As always feel free to use the internet to develop some ideas, just don’t spend too much time there, these are your designs.

	
	

	
	


You need to decide which one to build, let’s use our design matrix.

Select the Best Solution: Design Matrix

Complete the Design Matrix to determine the best solution / idea to solve the problem.

	4 – meets perfectly

3 – meets well

2 – meets somewhat

1 – meets minimally

0 – does not meet
	Solution 1
	Solution 2
	Solution 3

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Totals:
	
	
	


Using Google sketch-up or a C.A.D. program, draw your final plan. This is what you will be building from so be sure to include labels, dimensions, and any additional information required to produce the parts necessary for the manufacturing process. Make sure to calculate the square inches or feet for your hull.
YOU MUST ATTACH THIS DRAWING TO YOUR PACKET

Calculations!!!

The following website will help you determine some very important calculations specific to your hovercraft.

http://www.discoverhover.org/infoinstructors/guide4.htm
http://www.discoverhover.org/infoinstructors/guide5.htm
Determine the size of your deck area (be sure to include units of measure)

Deck area 



Calculate the volume of the skirt (again be sure to include units of measure)

Skirt volume 


Calculate the lift force of your hover craft; use 7 pounds per square foot for the pressure value.

The formula for pressure is 



The lift force of your hovercraft is 



Use the following example to determine an approximate buoyancy of your craft if were a boat instead of a hovercraft.
In order to do calculations using Archimedes’ Principle or the Law of Buoyancy, we need to know the weight of a certain volume of water that is displaced, or the weight density of water.

Weight Density = Weight ÷ Volume
The weight density of water is about 62.42 pounds per cubic foot ( lb/ft3). A cubic foot is a unit of volume equal to the volume inside a box whose sides are 1 ft long. In SI units (System International), the weight density of water is about 9806 Newtons per cubic meter ( N/m3).

Example:
A boat is floating in the water and has 0.5 m3 of its volume below the surface of the water. What is the weight of the boat?
Solution:
From Archimedes’ Principle, we know that the weight of the boat must be equal to the weight of the water that is displaced, or pushed out of the way. Since 0.5 m3 of the boat is below the surface of the water, it’s displacing 0.5 m3 of water. We can use the formula for density to determine what the weight of that much water will be. The weight density of water is 9806 N/m3
Weight Density = Weight ÷ Volume
Weight = Weight Density · Volume
Weight = (9806 N/m3) (0.5 m3)
Weight = 4903 N
A boat that displaces 0.5 m3 of water weighs 4903 N [1102 lb]. 

To do this calculation, assume 1/3 of your skirt volume is below water based on that calculate the weight of your factious boat.

Weight of the boat 


So now we see that when a hovercraft travels over water, it acts a little differently than a boat, because the hovercraft itself doesn’t actually displace any water. It is the pressurized air inside the lift air cushion that pushes down on the water, causing some of the water to be displaced. If you blow into a sink full of water, you can see that you create a small dimple in the water. Hovercraft do the same thing, except they create a larger depression in the water. In fact, we know that for every 5.2 lb/ft2 [24.9 N/m2] of pressure in the lift air cushion, the water underneath the hovercraft is depressed one inch [2.54 cm]. In the previous handout, we discussed how the pressurized air in the lift air cushion pushes the hovercraft up and causes it to hover. Now we see that not only does the pressurized air push up on the hovercraft, it also pushes down on the water
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Phase 5: Start building!

Phase 6: Feedback, use complete sentences to describe how your hovercraft performed.

Explain why you chose this design.

What did you like about your hovercraft?

How did you hovercraft perform?

What would you change if you had to do this over again? 
How would you improve this lesson?

