Student Instructions


Working with Surface Area:

Procedure:

1) Find and complete Surface Area Data Sheet. 

a) Use 6 sheets of 20 x 30 inch tissue paper – What is the total area? Record on data sheet.

b) If two sheets of tissue paper are glued together and overlap ½ and inch the new larger sheet measures 30 x 39 ½ inches.  Repeat with remaining four sheets, ending with 3 large sheets of tissue paper.  – What is the new area of the 3 larger sheets? Record on data sheet.

2) Locate gore templates.  Find the area of each gore section.  Record on data sheet.

3) Each balloon requires 6 gores, each gore template represents only ½ of a full gore.  Find the total area of one balloon.  (Multiply the area of one gore by 6.) Record on data sheet.
4) Calculate the percentage of material needed to complete the balloon.  (Divide the SA of the balloon by the SA of the total amount of material provided.)

5) Follow the instructions provided for constructing your hot-air balloon.

6) Test hot-air balloon, completing the Balloon Flight Data Sheet.

7) Complete daily journal response in Engineering Design Notebook or on teacher provided journal reflection sheet.
Instructions for building balloon:
1) Cut out gore template as instructed.

2) Obtain the following materials from your instructor: six sheets of tissue paper, stick glue, 3 paper clips, scissors.
*note to instructor: it is easiest if students are given 2 sheets of 3 colors 

3) Pair the same colors together and glue them along the longest side overlapping by approximately ½ inch, making one larger sheet of one color.

4) Repeat with two remaining colors. You should now have three large sheets of tissue paper.
5) Stack sheets on top of each other.  Line up corners and sides and fold lengthwise creating a rectangle measuring 15 inches x 39 ½ inches.  

6) Line up corners and sides and fold again to measure 7 ½ inches x 39 ½ inches.  See below.

7) Locate gore templates.  Assemble A, B, C, and D according to directions. 

8) Using 3 paper clips, paper clip folded paper to bottom edge of gore template. MAKE SURE TO PAPER CLIP ON THE FOLD!!!



9) Cut around gore. SAME SCRAPS!
10)  Remove paper clips and open gores. You should have 6 gores.

11) To alternate colors around balloon, flip top three gores so that your colors alternate, abc, abc.

12) Run stick glue along closest edge of top gore. Slide it up enough so that the second gore can overlap the first.

13) Fold the top gore in half toward you.  Run stick of glue along top edge of second gore.  Fold third gore over glue on second gore.  

14) Fold the first and second gore in half away from you.  Run stick of glue along bottom edge of third gore, slide it up enough so that the fourth gore overlaps the third.  

15) Repeat, folding from top to bottom, applying glue and folding edges to create seams. Stop when you reach the last gore.

16) Open up the balloon and turn it inside out so you can create the final seam using the same process as described above.

17) At this point you should have a hole in the top and bottom of your balloon.  The smaller hole is the top.

18) Cut a circle piece from your scraps.  Apply glue to the circle.  Insert the circle glue side up into the top of the balloon for best seal.  (Alternative method: insert one hand into balloon and apply circle with glue to outside at the top.)  

19) Check seams and patch using the method in 18.

20) Obtain a scrap sheet of paper and cut it into two strips approximately 2inches wide.  Fold 2 inch strips in half lengthwise.  Tape strips together to go around bottom edge of balloon.  Cut excess.  Attach folded strips to bottom of balloon, sandwiching the balloon in between the fold.
21) Test balloon.

Testing:

Use indoor hot-air balloon tester, hair dryer, or base of hot-air popcorn popper to test you balloon.  DO NOT use a propane powered tester indoors.

Complete the Balloon Flight Data Sheet before, during, and after testing.
Extension activity:

Design a balloon gore of your own, sketch a small from view of you design, complete the calculations, create a chart showing differences, build and test student design.
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