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Airships…gases for lifting! 
 

 

Look at the picture on the right. Why does this happen? 

It is hard to push a balloon below the surface of 
water in a bath –try it and see! 

This is because you have to push away the water 

from where the balloon goes. The water trying to 

get back to where it was causes an upthrust on the 

balloon. Archimedes’ principle tells us that the 

upthrust is equal to the weight of water displaced by 

the balloon. The same thing happens in the atmosphere and is 

the principle on which balloons and airships work.  

A hydrogen –filled balloon has an upthrust on it due to the air it 

displaces.. since hydrogen molecules are lighter than air 
molecules ( the relative molecular masses are hydrogen =2, 
oxygen= 32, nitrogen = 28) and the same number of molecules 

of any gas have the same volume, the upthrust on a hydrogen 

balloon is greater than the weight of the hydrogen and the 

balloon will rise and be able to lift a load. 

Hydrogen is the best lifting gas for balloons and airships as it has the lightest 
molecules. It was used in airships for commercial aviation, including passenger 

services across the Atlantic, until the 1930s. During this decade, explosions destroyed 

the British R101 and the German Hindenburg (German airships were called Zeppelins) 

and signaled the end of the airship era.  
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More recently, airships have been making a comeback- filled with helium. They are 

used for coastal anti-smuggling patrols for airborne early warning over naval vessels 

and to televise sporting events such as the London 

marathon. As they need no fuel to keep aloft, they have the 

advantage of long endurance and are cheap to run. They 

are also much quieter than conventional aircrafts or 

helicopters. 

Although safer because of its inertness, helium is not such 

a good lifting gas as hydrogen. Helium’s relative molecular 
mass is 4, twice that of hydrogen, so a given volume of 

helium weighs twice as much as the same volume of hydrogen and this reduces the life 

available 

 

Hot air balloons work on a slightly different 

principle. Hot gas molecules are more spread 

out than cold gas molecules. So a given 

volume of hot gas contains fewer molecules 

(and therefore weighs less) than the same 

volume of cold air. So the upthrust (equivalent 

to the weight of cold air) is greater than the 

weight of the hot air. 

 

  

Here you can see the 
flame being used heat 
up the air which makes 

the air lighter. 
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Group: 

Exercise (1) 

 

1. Test your understanding by giving  a simple definition about relative molecular 
masses. 

 

………………………………………………………………………………………………………
……………………………………………………………………………………………………… 

 

2. What are the types of airships and balloons available in our daily life? 

 

………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 

 

3. What are the advantages of helium airships? 
 
 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................ 

 
4. Why is it hard to push a balloon below the surface of water? 

………………………………………………………………………………………………
……………………………………………………………………………………………… 
 

5. What is the best lifting gas for balloons and airships? Explain your answer. 
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
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Exercise (2) 

 

Mach the following relative molecular masses in A with the suitable elements in B  

(A)                                                                              (B) 

 

 

 

 Nitrogen  

 

 Oxygen  

 

4                                                                          

 

  

 

 

 

 

 

 

 

           32 

         28 

         2 

 Hydrogen 

Helium  


