Early designs copied bird flight


eg. Leanardo Da Vinci (1452-1519)
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Designed the Ornithopter (Flapper)

These designs would not have worked.

Montgolfier brothers built hot air balloon 1783
First balloon flight at Annonay, France on 25th April 1783. 12m diameter 

un-manned balloon filled with hot air from burning wood and straw. Balloon rose to 1000ft.

In September the balloon lifted a sheep, a duck and a cockerel.

In October it lifted Francois Pilatre de Rozier and the Maquis d’Arlandes on the first free flight, staying airborne for 25 minutes and traveling 9km.
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J Charles replaced hot air with a hydrogen filled balloon. He traveled 43km in a flight on 1st December 1783 in Paris. Modern day balloons still use hot air and now helium instead of hydrogen, because it does not burn.

Anything that is ‘lighter than air’ will ‘float’. 

(lighter than the amount of air it displaces)

p=m/v

Take a 1 litre bottle of air underwater, it will want to float. The 1 litre bottle is displacing (pushing aside) one litre of water. The bottle and the air in it weighs about 28g at most. The liter of water it displaces, weighs about 1kg. Because the weight of the bottle is less than the weight of the water it displaces, the bottle floats.
Helium is a lot lighter than air.
The air inside hot air balloons is heated using large propane burners. 

Hot air is lighter than cool air. Each cubic foot of hot air can’t lift much. That’s why hot air balloons are so huge.
The bigger the difference between the 2 weights, the bigger the lifting force.
As a helium balloon rises, atmospheric pressure falls and the balloon expands. To prevent it from bursting, some gas must either be released gradually or allowed to expand into spare space. 
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As a hot air balloon rises, the air inside it cools so the balloon does not burst but starts to descend. To maintain altitude, you must replace the cooling air by using short bursts with the propane burner.  

After the first balloon flight, the potential to use balloons for military reconnaissance was seen, but there needed to be some way of steering it. Sails, oars, and propellers proved useless. 100 years later, the first airship designs were produced. Engines were attached to propel, and rudders attached which act on the airflow to turn the airship.
Airships considered the way forward for air travel – early 1900’s
-Quiet and comfortable
-Can be maneuvered and remain stationary while using very little fuel – good 
for military and scientific work

-Can carry large cargo’s relatively cheaply

First filled with hydrogen gas which will explode with only a tiny spark

-Many airship accidents

-German Zeppelin ‘Hindenberg’, burst into flames on 6th May 1937
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Confidence in airships lost despite the replacement of hydrogen with helium.

Modern airships are made of strong, lightweight materials and have powerful engines which make them highly maneuverable.

Inside of an airship is filled with helium. There are 2 ballonets (air filled bags), one at the front and one at the back. These can be inflated or deflated.
When the airship wants to rise, the ballonets are emptied. This causes the airship to become lighter than air and so it will rise. 
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To descend, more air is added to the ballonets, which makes the airship heavier. 
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The ballonets can also be used to trim the airship.
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