EPS 100







Name: _______________________
Hot Air Balloon Project
Overview:  
· Design and construct a hot air balloon that will lift the most weight with the provided materials.
· Create a computer model and use it to predict the mass and volume of your final balloon.

· Predict the temperature to which the air in your balloon must be raised in order to float in room air.  
· Use a thermometer to determine the actual volume of your balloon.
Rules/Requirements:

· Max group size = 2 students*. 
· The balloon hole must be at least 8” wide (approximately)  at the narrowest point.
· Your balloon envelope (big balloon part) may consist of no more than 4,000 in2 of plastic drop cloth. 
· Your balloon’s power source must consist of only the fuel provided by Mr. Stapleton

Provided Materials:
· One rectangle of 0.5mil plastic sheet (approximately 6’x 9’ – 7,776 in2)
· Fuel (alcohol – 5g of Sterno®)

· Thin wire

· Aluminum flashing (to create a platform for fuel)

Provided Tools:
· Sealer/cutter (originally used for shrink wrap)

· Scissors

· Pens

· Scotch tape

· Meter sticks

· Planning grid for designing your balloon
· Rhino (CAD software)
· LCD Projector

Tentative Schedule:
Stage1:

· Choose Partners.
· Sharing a computer, print, cut, and build the 3-D shapes that you have already created.
· Complete the Evaluating Hot Air Balloon Shapes worksheet in order to decide which shape is best for making a hot air balloon.  
· Create some virtual prototypes of your hot air balloon.  
· Complete the worksheet, evaluating one prototype at a time.
· Turn in your worksheet.
· Decide who is going to bring a plastic grocery bag to store your group’s balloon stuff.
Stage 2:  
· In Rhino, create a virtual 72” x 108” sheet of plastic.   Do this with the rectangle tool.
· Create a virtual model of your hot air balloon.  At this point, do not worry about the basket.  If you would like to create an 8” hole, go ahead, but this can also be done after you create your balloon.
· Save an unrolled version of your balloon for later use. (If you didn’t do this, reconstruct later with the same approximate dimensions.
· Scale your balloon so that its surface area is 4,000 in2.
· Unroll the balloon and organize the parts on your virtual plastic (rectangle).
· Rotate the parts as necessary to make construction more efficient.  
· If possible, make your balloon design a net, so that some of the edges will already be formed.  They will not need to be cut and then welded together.
Stage 3:  

· Get your real plastic sheet.
· Use the LCD projector to project your design onto your plastic sheet.  Make sure that the scale is correct.
· Use a permanent marker to trace the shape of your balloon parts on the plastic sheet.
· Use a hot knife to rough cut the balloon shapes for sealing.  Leave a 3” margin of extra plastic that will be trimmed off when you do the final sealing.
· Use the L-Bar Sealer (shrink wrap machine) to cut and seal the edges of your balloon.
Stage 4:

· Create and attach a fuel platform.
· Fly your balloon and measure lift and internal temperature.
Stage 5:

· Measure your balloon’s volume using the shop vac inflator box.
· Measure your balloon’s empty mass
· Attach your balloon to a weight on a digital balance, and use the balance reading to determine the density of the hot air in your balloon.
· Use a provided spreadsheet or a table of air temperatures and densities to determine the temperature of the air in your balloon.
Stage 6:  Balloon launch outside. 
