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YEAR 11  PHYSICS
Floating and Flying
Construction, Measuring and Testing
Materials required

For construction
· large garbage bag

· length of light cane, slightly longer than the perimeter of the bag opening

· alfoil

· light wire

· sticky tape

· cotton

· cotton wool

· metre ruler


For Testing

· a selection of light masses (small pebbles will do nicely)

· cotton wool 

· methylated spirits

· brass mass hook (as an anchor)

· electronic balance

· matches

· Folded and wetted paper towel (to extinguish the fuel when finished)

Construction

1. Balloon – large garbage bag. The bag needs to be kept open to reduce the chances of it catching alight.  A light cane loop will do nicely:

· Measure the perimeter of the bag opening.

· Using the cane and sticky tape, make a ring of the same perimeter as the bag.

· Tape the ring inside the opening of the garbage bag. (It should need to be taped in about 6 places.)
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Cane  Ring  

Fine Wire with  Loop in Centre  

Plastic Bag  

Fuel supply holder: the balloon will be fuelled by burning methylated spirits under the opening of the bag.

· Collect a piece of wire a few centimetres longer than the diameter of the cane loop.  

· Twist a small loop in the centre of the wire.
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Plastic Bag  

Cotton “Anchor Line” to brass mass hook 

Fasten the wire onto the cane ring so that the loop in the wire is below the centre of the ring as shown (the wire may be pushed through the plastic).

3. The fuel tank: a piece of cotton wool.

· Collect a ball of cotton wool and fasten a wire hook to it as shown.

4. Gondola: to carry the masses

· [image: image3.emf] 

About 20cm  

Sticky Tape to Strengthen Foil 

Fine Wire  

Hook  –  about  2cm long  

Collect a piece of alfoil about 15cm square.  Form it around a small beaker to make a “cup”.

· Squeeze together the top and use a piece of tape to strengthen the foil.

· Pass a piece of wire through he tape and fasten it as shown, making a hook on the other end.

· Now attach a 20 to 30 cm “anchor line” to the gondola – a length of cotton should do – and tie a loop in the end to attach an anchor (brass mass hook).

Data Collection and Testing

ALL measurements should include an estimate of the possible error or uncertainty margin.
· Measure and record the mass of the completed balloon, “fuel tank”, and gondola.
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Cotton  Wool  

Wire Hook about 1 to 2 cm long 

4 to 5 cm  

Hook the gondola through the wire loop on the balloon as shown.

· Take your fuel tank to the teacher to get it filled (soak the cotton wool in methylated spirit) and hook it through the wire loop.

· Ensure the anchor is firmly attached to the gondola and that your weights (pebbles) are ready.

· Have one person in the group hold the bag up by the closed end so the plastic is well clear of the “fuel tank”.

· While the bag is being held up, light the fuel.  Continue holding the bag up until it inflates.

· When the bag is inflated and floating of its own accord, add weights to the gondola until it begins to fall.  This is then your maximum payload of the balloon.  (At this point you need to consider making the necessary estimations to calculate the approximate volume of the balloon.)

· When the fuel has nearly burned out, extinguish the flame with the wetted paper towel.

· Measure and record the payload (total mass of the pebbles).

Report

Write a report on the activity.  The report should follow the format outlined below.

Introduction: A few lines outlining what the task/report is about (essentially like an extended aim).

Theory: Explanation of the theories of Physics relevant to balloon flight. It MUST include principles of buoyancy and, for an “A” or “B” response, it should include a description of gas laws, explaining how temperature can be calculated from the density of the air.  These principles should be correctly interpreted and related to principles of operation of hot air balloons.

Data and Calculations: Set out in a clear and logical manner the data collected and the calculated results obtained from the “Data Collection and Testing” and the “Estimation, Calculation and Research” sections. Appropriate tables and/or sub-section headings should be used. Correct units MUST be included.
Evaluation and Conclusion: 
1. An evaluation of the validity of the data collected
2. An evaluation of the limitations of the theory in its application to the hot air balloon.

3. Some suggestions for improvement to the balloon, and to the collection of data.
4. The evaluation of the assertion regarding the Canadian balloon fire.
Bibliography: ALL sources of information are to be correctly listed. Information within the report that is quoted from other sources is to be referenced correctly.
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Wire Hook about 1 to 2 cm long 

4 to 5 cm  
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Cane  Ring  

Fine Wire with  Loop in Centre  

Plastic Bag  
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Sticky Tape to Strengthen Foil 
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Plastic Bag  

Cotton “Anchor Line” to brass mass hook 
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