Worksheet

Vascular Flow and Resistance

I. Characteristics and Functions of the circulatory system

A. What are the physical characteristics and the functions of arteries?

B. What are the physical characteristics and functions of the 
arterioles?

C. What are the physical characteristics and functions of capillaries?

C. What are the physical characteristics and functions of veins?

D. What is the difference between the systemic and the pulmonary circulations?

II. Circulatory Volumes
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Fill in the blanks to indicate the correct volume of blood in each circulation.

III. Cross sectional areas and velocity of blood flow.

A.  Flow   

1. Total flow = cardiac output

2.  How is flow measured?     vol./ _____

3. What is the total resting flow in the cardiovascular system each minute?        _____L./ minute


B. Velocity



1. Velocity =  Flow (Q)/____________
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2. Which components of the circulation have the least total

Cross-sectional area?   ______________&_____________

3.  Which component of the circulation has the greatest cross-sectional area?_____________________
4. In which cross-sectional area is the velocity of flow the greatest?____________________________

5. As the cross-sectional area increases the velocity of blood flow _______________ (increases, decreases)


C. Blood Pressure



1. What is the mean pressure in the aorta?



2. What does pulsatile mean?
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3. In what component of the circulation is the pulse pressure greatest?

4. In what component of the circulation does the pressure drop the most?

5. What characteristic of the circulation in Q 4 causes pressure to drop and the pulse to dissipate?


D. Basic Theory of Circulatory Function



1. What controls flow (Q)?



2.  How does local tissue flow affect cardiac output?



3. Arterial blood ________is controlled independently of



Local blood flow and cardiac output.

IV. Pressure vs. Flow – interrelationships between pressure, flow and resistance.


A. Flow equation    Q =  P r 4     

                  8      
1. What does represent?

2. What does represent?  Why is it usually considered a 

constant?            Give some examples of how this factor could be changed.

3. Why do very small changes in the radius cause large changes in blood flow?

4. How would an increase in viscosity affect blood flow?

5. How would an increase in the pressure in a vessel affect blood flow?

6. Q = P


   R       

       a. What does the R represent?
b. How would vasoconstriction of a blood vessel affect “R”?

c. How would vasoconstriction of a blood vessel affect blood flow?


B. Resistance

   
       R = P        or      R =  8   
                   Q                       r 4    



1. What unit is used to denote resistance? 



2. Write the resistance for the systemic circulation using 



this unit.     



3. What is the resistance in the pulmonary circulation?

4. How does the sympathetic nervous system affect resistance in the circulation?


C. Circuit Resistance



1. Series: Rt = R1 + R2 + R3 …
a. Do blood vessels in a series increase or decrease the total resistance?



2. Parallel:  Rt = 1/R1 + 1/R2 + 1/R3 ….




a. Do blood vessels in a parallel arrangement have a 




higher or lower resistance?

b. Are most of the blood vessels in the systemic circulation in a series or in parallel?

V. Types of Blood Flow


A. Laminar flow



1. Draw laminar flow in a vessel.



2. Describe how blood flows in a vessel.



3. Where is the velocity the highest in a blood vessel?



4. What is a parabolic surface?


B. Turbulent flow



1. Draw turbulent flow in a vessel.



2. Where in the circulation is turbulent flow most likely



to occur?

3. How does the velocity of blood flow related to turbulent blood flow?


C. Reynold’s number



Re + V  D




r



1. At what Reynold’s number will turbulent blood flow begin 




At bifurcations?

2. At what Reynold’s number will turbulent blood flow occur in strait vessels?

3. What happens to Reynold’s number if the velocity of blood flow increases?

4. What happens to Reynold’s number is blood viscosity increases?

V. Rheological properties of blood

A. Viscosity 



1. What blood component causes most of the viscosity?



2. What is a hematocrit?

3. What happens to viscosity of blood if the hematocrit increases?

4. As viscosity of blood increases what happens to cardiac work?        What happens to resistance to blood flow?


B. Fahraeus-Lindquist effect   ( diameter of vessel vs. viscosity)

1. In what size vessels do we see the Fahraeus-Lindquest effect?    Diameter less than ________
2. What causes a decrease in viscosity in these very small

Vessels?
