
Gas exchange in humans
Humans are mammals and like all other mammals they are active and keep a constant body temperature. Keeping a
constant body temperature uses up a great deal of energy. The release of energy from respiration means that
mammals must be able to gain oxygen and lose carbon dioxide. They must have a very efficient gas exchange system.

The gas exchange system in humans is called the lungs. Lungs are made up of:

● A surface for exchanging oxygen and carbon dioxide, i.e. the membranes lining the air sacs in the lungs.

● A set of tubes to allow outside air to reach the respiratory surface. This set of tubes has many branches, and
is sometimes called the bronchial tree.

● A blood supply (a special artery and vein) to carry dissolved gases to and from the respiratory surface.

● A ventilation system (the rib muscles and the diaphragm) to keep a good flow of air over the respiratory surface.

The illustration below shows the arrangement of the parts of the human gas exchange system.

The structure of the lungs

50 Science Book 2

Diaphragm (a sheet of 
muscles that passes 
right across your body)

Air passing the larynx moves 
the vocal cords and helps us 
to speak. The larynx gets 
bigger at puberty in boys – 
and is known as the 'Adam's 
Apple'.

Air passes into and 
out of the lungs 
through the 
trachea (windpipe).
This tube is kept 
open by rings of 
cartilage.

Intercostal 
muscles attached 
to the ribs

At the end of the 
bronchioles are 
air sacs. This is 
where oxygen 
moves into the 
blood and carbon 
dioxide moves 
out.

Air enters through 
the nose and travels 
down to the throat. 

The trachea 
branches into two 
smaller tubes called 
bronchi.

Each bronchus 
branches into many 
narrower tubes 
called bronchioles.

Dust and microbes in 
the air are trapped by 
special cells. These 
cells make sticky mucus 
and have little hairs 
that push the mucus out 
of the lungs.

To fit the huge surface area 
of the lungs (the same as a 
tennis court) into the chest, 
the lungs are folded many 
times to produce millions of 
air sacs.
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