THE RESPIRATORY SYSTEM
We rarely think about breathing unless we’re out of breath. The act of breathing is part of the respiratory system, a complex process where air travels into and out of the lungs.
Respiration is slightly different, where exercise causes muscles to release energy in the form of glucose. Both systems are co-dependent, especially when you’re playing sport and inhaling greater quantities of oxygen.
Human Respiratory System
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The human respiratory system is made up of air passages, lungs and the respiratory muscles.
Nose: most breathing and gas exchange occur through the nose. It is lined by a layer of mucus and hair to trap the dust and germs in the air. It is also supplied with a dense network of blood capillaries to warm the air entering the body.
Pharynx: Works together with the epiglottis to block the nasal cavity and the trachea during swallowing food, to prevent it from entering the respiratory system.
Trachea (windpipe): this is a tube that connects the nasal cavity and larynx to the lungs. It is lined with a layer of ciliated epithelium cells and goblet cells which secrete mucus that traps bacteria and dust from inhaled air and gets moved upwards to the larynx by the cilia. It is then either split out to the stomach where it is eliminated by acid.
Bronchi: when the trachea reaches the lungs, it is divided into two tubes, one goes to the 
right lung and one goes to the left lung. These are called the bronchi. The bronchi are then divided bronchioles that extended deeper into the lungs.
Alveoli (air sacs): these are tiny bags full of gas; they are present in the lungs in large amounts (several million alveolus in each lung). They give the lungs a much larger surface area (about 70 m2) for faster diffusion of gases between them and the blood.
Rib Cage: the lungs are protected by this cage of bones. It surrounds all the thoracic cavity. They are 12 pairs of ribs; one pair extends from one of the first 12 vertebrae of the vertebral column. All of the ribs except for the last two pairs are connected to the sternum, the chest bone. Each pair of ribs is connected to the pairs above it and below it by muscle fibres called inter costal muscles. The rib cage and the lungs are separated by an elastic layer called pleural membrane, or pleura for short. It protects the lungs from damage caused by friction with the rib cage during breathing.
Diaphragm: this is a sheath of muscles that separates the thoracic cavity from the abdominal cavity. Together with the ribs and the intercoastal muscles, it plays a big role in breathing and gas exchange.
Gas Exchange (Breathing)
Breathing is different from respiration. Breathing is just the exchange of waste gases from the body with fresh air from the atmosphere. The action of breathing fresh air in is called inhaling; the action of breathing waste gases out is called exhaling.
During Inhaling, the brain sends electric impulses by nerves to the diaphragm and the inter costal muscles. The diaphragm contracts becoming flatter. The inter costal muscles also contract and move the ribs in an outer upwards directions. These actions expand the thoracic cavity making the lungs expand, thus increasing the increasing the volume, with the volume increasing the internal pressure decreases which makes air enter the lungs through the mouth, nose and trachea.
During Exhaling, the diaphragm and the inter costal muscles relax again, contracting the thoracic cavity thus squeezing the air out of the lungs to the trachea and mouth and nose to the atmosphere.
Respiratory System in Action:
	· Inhaling occurs, air is absorbed by lungs, it enters the nose where bacteria and dust in it are trapped by mucus and warmed by blood capillaries. The air enters the trachea where it is cleaned again by cilia.
· The bronchi take the air from the trachea to each lung.
· Bronchi divide into several bronchioles; each one has a group of alveoli at the end of it.
· In the alveoli gas exchange takes place where the oxygen rich air diffuses into the blood capillaries of the pulmonary arteries and the carbon dioxide rich gas diffuses into the alveoli to be exhaled.



Respiratory System in Action
· Inhaling occurs, air is absorbed by lungs, it enters the nose where bacteria and dust in it are trapped by mucus and warmed by blood capillaries. The air enters the trachea where it is cleaned again by cilia.
· The bronchi take the air from the trachea to each lung.
· Bronchi divide into several bronchioles; each one has a group of alveoli at the end of it.
· In the alveoli gas exchange takes place where the oxygen rich air diffuses into the blood capillaries of the pulmonary arteries and the carbon dioxide rich gas diffuses into the alveoli to be exhaled
· The pulmonary vein carries the oxygenated fresh air to the heart where it is pumped to all the body cells.
· The inter costal muscles and diaphragm relax squeezing the waste gases out of the lungs, this is exhalation.
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Gas Exchange in Alveoli
Each alveolus is supplied with blood capillaries. These come from the pulmonary artery and they contain deoxygenated blood rich in carbon dioxide. The concentration of oxygen is very high inside the alveolus and very low in the blood, so oxygen molecules diffuse from the alveolus to the red blood cells and combine with haemoglobin. At the very same time this occurs, carbon dioxide diffuses from the blood to the alveolus because the concentration of it is very high in the blood and low in the alveolus.
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Adaptations of Alveoli
Gas exchange happens because of several factors in the alveolus and the blood capillaries that control the rate of gas exchange:
· Very thin wall of both the alveolus and the capillary, they are one cell thick which makes the diffusion distance shorter, increasing the rate.
· The difference in concentration of gases between the alveolus and the capillary is very large, increasing the diffusion rate of gases.
· The alveolus are balloon shaped which gives it a very large surface area for faster diffusion.
· The walls of the alveolus are lined by a thin film of water in which gases dissolve in during diffusion, this makes it faster.
Composition of Inspired and Expired Air
	Gas
	Inspired Air
	Expired Air

	Oxygen
	21%
	16%

	Carbon Dioxide
	0.04%
	4%

	Nitrogen
	79%
	79%

	Water Vapour
	Variable
	High


Lung Capacity
When lungs of an adult are fully inflated they have a volume of about 5 litres.
Tidal Volume: This is the volume of air breathed in and out at rest, this is 0.5 litres.
Vital Volume: The maximum volume of air that can be breathed in and out, at exercise for example is 3 litres.
Residual Volume: The lungs have to have a certain volume of air inside them all the time to keep shape. This is the residual volume and it is 1.5 litres. This air is renewed through breathing.
Aerobic Respiration
Aerobic Respiration:
A chemical, metabolic reaction that burns down glucose with oxygen producing carbon dioxide, water vapour and lots of energy
Aerobic Respiration: the release of relatively large amounts of energy in cells by the breakdown of food substances in the presence of oxygen.
