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Abstract
This project is called The Heart. The researcher was interested in how the human heart works and what it does inside 
of the human body. The researcher wanted to know whether a heart with working vessels would pump more blood 
than a heart with a non-working vessel?

The researcher believed that if heart models with different number of valves pumps fake blood, then the model with 
two valves would have less volume pumped through because there is less internal pressure. The researcher decided 
to test the hypothesis by making models of the hearts out of mason jars, balloons, straws, red water, and rubber 
bands. The procedure was to first construct the models by filling the jars with equal amounts of red water, cover the 
jar with a balloon, and stick two straws into balloons for “blood” to exit. One model had a straw that was closed off 
with a ballon knot. The researcher tested one model and pumped it 5 times then measured the amount of liquid 
pumped. The researcher then repeated the same process with the other model. The researcher emptied out the liquid, 
washed the jars, and threw away any disposable components. 

A graph was used to track data. The graph was a bar graphs with milliliters of pumped liquid measured for however 
many times the balloons were pumped. The data showed that the heart model with all working vessels always 
produced more. 

This means that a human body with a heart with many working vessels would work better for the body because it 
produces more oxygenated blood which is needed to survive.



Hypothesis 

If the heart model with different numbers of valves pump fake blood, 
then the model with one valve would have less volume pumped 
through because there is less internal pressure.



Procedure/Process
Test 

•  Put one jar in the pan 

• Pump the balloon 5 times 

•  Measure the liquid in mL 

•  Repeat increasing by 5 until pumped 20 times 

Make heart models 

•  Fill jars equally dye them red 

• Pull the balloon over the top 

• Poke holes in the balloon and put the 

 straws in the holes 

•  Cover one tip of one straw with end of 

 knotted balloon

Repeat with other jar



Materials

• 2 jars 
• 2 balloons 
• 4 plastic straws 
•Water 
•Red food dye 
• 3 rubberbands 
•Pan 
•Measuring cup with mL



Observations

   
Looking at this chart, it is observed that the heart with two vessels produces 
more blood than the heart with 1 vessel. It is believed that when comparing the 
production of blood between the models, the model with 2 vessels always 
produced more. This could mean that a heart with more open vessels will 
provide more blood and oxygen to a human body.

Heart w/ 2 vessels 
5 pumps: 50ml
10 pumps: 60ml
15 pumps: 130ml
20 pumps: 140ml

Heart w/ 1 vessel  
5 pumps: 20ml      
10 pumps: 21ml      
15 pumps: 60ml    
20 pumps: 60mL



All pictures taken by the researcher



Conclusion
When this project was first started the hypothesis was that the heart 
model with 2 “vessels” open would produce more “blood” than the 
heart model with 1 “vessel”. The hypothesis was proven correct and 
supported because the heart with two vessels pumped more milliliters 
every time while the heart with one good vessel pumped less every 
time. This works because the heart with two valves presents more space 
for the blood to come out of. Unlike the heart with one good valve.



Research

The four main functions of the heart: 
• Pumping oxygenated blood to other parts of the body 
• Pumping hormones and other vital substances to different parts of the body. 
• Receiving deoxygenated blood carrying waste products from the body and pumping it 
into the lungs for disposal 

• Maintaining blood pressure



Research continued

Many people know that the heart is important because it keeps you alive. The 
way it does it is so fascinating! The heart is important because it pumps blood 
around your body, delivering oxygen and nutrients to your cells and removing 
waste. The heart doesn’t just work by itself. It has helpers called veins and 
arteries. Veins are the blood vessels that carry blood back to the heart. Arteries 
carry blood from the heart to the body. The lungs are super important too 
because they exchange oxygen and waste with the blood. But that is an 
experiment for another day. :)



Expansion

If this project was to be expanded one thing that could be changed is the amount of 
straws in each heart model. This would be done because the heart has more than two 
vessels so the experimenter wants to know if the heart model with more working 
vessels would still work better than the other model.  

Another thing that could be changed is the number of times the balloons are 
pumped. This would change how much blood is produced from each heart model.  

The size of the jar could also be changed by putting more water in the jar. This would 
make the water last longer and avoid the need to stop and refill mid process. 
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