Cardiovascular System Experiment

Dr. Stephanie Farrell

Did you ever stop to think that your heart is a pump, just like one used to pump water through a swimming pool?
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The heart does work to pump the blood through the body.  Without it, all of your blood would run down to your feet because of gravity.  Much like we could calculate how much power your pool pump would need, we can use the differences in blood pressure at different parts of the body to figure out how hard the heart must work to keep pumping your blood.  

EXPERIMENT

Hydrostatic Pressure

1. [image: image9.jpg]


Measure and record blood pressure in the normal position as shown in Figure 1.
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Note that there are two readings of blood pressure.  The higher value is the systolic pressure and the lower value is the diastolic pressure.  If the systolic pressure is 120 mm Hg, and the diastolic pressure is 80 mm Hg, the blood pressure would be written as 120/80 mm Hg.

2. Using your data from Step 1, calculate average measured blood pressure (P1) using the equation for the time average below. 
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3. In this step you will measure the blood pressure below your heart.  You should bend over with your arm hanging down, as shown in Figure 2.  Measure and record the distance from heart elevation to blood pressure sensor, and measure the blood pressure.

· Note that h2 is negative because it is below heart level

4. Now use this data to calculate the average blood pressure as in Step 2.  The equation is:
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5. In this step you will use your normal blood pressure (P1) to predict the value of blood pressure at the lower position.  You will then compare this predicted value with the measured average blood pressure P2.  Use the equation below to calculate P2.
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6. Compare predicted P2  in Step 5 to average measured value calculated in Step 4.

Measured ______________
Predicted __________________
7. Pump Work

Calculate the work done by the heart on the circulation system.

a) Pump Work = -QΔP.  Q is the flow rate of blood in the circulation system, which is typically 5.0 L/min.  ΔP is just (Pout-Pin) ≈ Pout.
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Work done by heart is +
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b) Convert to kcal/h.  Conversion factor is 
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(Unit conversion factor)





h2





P1





Unit conversion factor





Below Heart level





h2=         cm





P2,systolic=         mm Hg





P2,diastolic=        mm Hg





h2
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Heart level





h1=0 cm





P1,systolic=         mm Hg





P1,diastolic=        mm Hg
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Pump Work = -QΔP





Pin ( 0 mm Hg





Pout ( ____ mm Hg


 (BPavg)





Q=5L/min





Unit conversions
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