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Reynolds number

• Rn : Inertia / Friction
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Sherwood textbook



Reynolds number clinical implications

• Anemia 
• Polycythemia
• Pregnancy
• Thrombus
• Shock
• Stenosis
• Hyperthyroidism



Velocity of blood flow

• V = F/A









Velocity of blood flow

• Because of the inverse relationship between velocity and 
total cross-sectional area, the velocity of blood flow will be 
highest in the aorta and lowest in the capillaries.

• From the standpoint of capillary function (i.e., exchange of 
nutrients, solutes, and water), the low velocity of blood flow 
is advantageous, as it maximizes the time for exchange across 
the capillary walls.







Series resistances

• Within organ.
• The total resistance of the system arranged in series is equal 

to the sum of the individual resistances.
• The total resistance of a vascular bed is determined in large 

part by the arteriolar resistance.
• When resistances are arranged in series, the total flow at each 

level of the system is the same.





Series resistances

• Although total flow is constant at each level in the series, the 
pressure decreases progressively as blood flows through each 
sequential component. 

• The greatest decrease in pressure occurs in the arterioles 
because they contribute the largest portion of the resistance.



Parallel resistances

• the total resistance in a parallel arrangement is less than any 
of the individual resistances.

• When blood flow is distributed through a set of parallel 
resistances, the flow through each organ is a fraction of the 
total blood flow. 

• The effects of this arrangement are that there is no loss of 
pressure in the major arteries and that mean pressure in each 
major artery will be the same and be approximately the same 
as mean pressure in the aorta.





Parallel resistances

• Another predictable consequence of a parallel arrangement is 
that adding a resistance to the circuit causes total resistance to 
decrease.

• if the resistance of one of the individual vessels in a parallel 
arrangement increases, then total resistance increases.



Compliance



Volume-Pressure Curve



Compliance

• increase in vascular smooth muscle tone caused by sympathetic 
stimulation increases the pressure at each volume of the arteries 
or veins, whereas sympathetic inhibition decreases the pressure at 
each volume. 

• For example, an increase in vascular tone throughout the systemic 
circulation can cause large volumes of blood to shift into the 
heart, which is one of the principal methods that the body uses to 
rapidly increase heart pumping. 

• Sympathetic control of vascular capacitance is also highly 
important during hemorrhage. 



Thank you


