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Spirometry

The Respiratory System
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This is a cast of the airways 
that conduct air to the lungs.

Why is this morphology potentially 
detrimental to air conductance into 
and from the lungs?

Note;
The respiratory zone has the 

t t f dgreatest surface area and a 
dense capillary network.
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Note the density of the alveoli and 
their thin walls.

Note the dense capillary 
network that surrounds alveoli.

Surfactant
A phospholipoprotein molecule, secreted by specialized 
cells of the lung, that lines the surface of alveoli and 
respiratory bronchioles. Surfactant lowers the surface 
tension of the alveoli membranes preventing the collapse oftension of the alveoli membranes, preventing the collapse of 
alveoli during exhalation and increasing compliance during 
inspiration.

Respiration
The process of gas exchange, which for the human bodyThe process of gas exchange, which for the human body 
involves oxygen (O2) and carbon dioxide (CO2).

Internal respiration - at the cellular level

External respiration - at the lung



Dr. Robergs Spring, 2010

Spirometry 4

The distribution of 
f i id d b h lsurfactant is aided by holes 

that connect alveoli called 
Pores of Kohn.

Ventilation
The movement of air into and from the lung by the process 
of bulk flow.

Ventilation (V ) (L/min) = frequency (br/min) x tidal volume (L)Ventilation (VE) (L/min) = frequency (br/min) x tidal volume (L)

VE (L/min) = 12 (br/min) x 0.5 (L) = 6 L/min

For rest conditions,

For exercise at VO2max,

VE (L/min) = 60 (br/min) x 3.0 (L) = 180 L/min

Compliance - the property of being able to increase size or 
volume with only small changes in pressure.
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Alveolar Ventilation

The volume of “fresh” air that reaches the respiratory zone of 
the lung.

Alveolar Ventilation (V ) (L/min)Alveolar Ventilation (VA) (L/min)

VA = frequency (br/min) x (tidal volume - 0.15) (L)

For normal breathing conditions,

VA = 12 (br/min) x (1.0 - 0.15) (L)

12 0 85 10 2 L/ i

For rapid shallow breathing conditions,

VA = 60 (br/min) x (0.2 - 0.15) (L)      (8.2b)

= 60 x  0.05 =  3.0 L/min

= 12 x  0.85 =  10.2 L/min
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Lung Volumes and Capacities
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Lung Volumes and Capacities


