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3. Respiration

respiratory apparatus:
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3. Respiration
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3. Respiration

Microscopic air tube
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number of alveoli:
3*108 alveoli

diameter of a alveolus:
~0.2-0.3 mm

total surface:

~ 80 m?
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gas exchange in the alveoli:
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3.1 Capillary-Alveolar Transport |.°.

\

— Alveolus wall
e %0 % \ ‘
[ ] —— Capillary wall
L ™ L
® Ceygen-deficient
e blood cell
‘. Sg0 By oF - Carbon dioxide

Dxygen

/ O
yoenataed
blood cell

surface diffusion:
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steady state: V aw =D, (P, - U)
ax

concentration profile in the capillary:

U(x)=0oP, + (U, —oP,)exp(-D,,x /v)

total flux of gas across the capillary wall:

Q@ =VAo (P, - FR)L—exp(-D,L/v))
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@’) 3.2 Carbon Dioxide Removal

U ... dissolved carbon dioxide in blood:

Including blood chemistry:
Alveolus Pco, =40 mm Hg + _
\. i P i e L CO, + Hy0 = H" + HCO,
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'a'tff"/‘ 3.3 Oxygen Uptake

W ... dissolved oxygen in blood:

Including blood chemistry:

Alveolus Po, =104 mm Hg
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steady state:

LW+ AT, W) =v -5 (W + ATHB(0,),)) = Do, (00, - W>("
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&) 3.4 Ventilation and Perfusion
iy
ventilation-perfusion ratio:  _
. T 120 — )
4 z :
5 ~ 1 o 100
é 80 —
hyperventilation g
(— respiratory alkalosis) 8 60—
(high altitude euphoria) § | co,
<
. I | | |
hypoventilation 0.0 05 1.0 1.5 2.0
(_) respiratory acidosis) Ventilation—perfusion ratio
requlation of ventilation (Mackey-Glass model):
X ... Poo, In blood
d_X _ 3 aXV(X(t _ 7)) unstable for large t
dt .

(Cheyne-Stokes breathing)
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