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Grade 8 Science: “Fluids”

Learning Outcomes:

8-3-09: Recognize that pressure is the relationship between force and area, and describe situations in which pressure can be increased or decreased. (GLO: B1, D2, D4)

8-3-11: Compare the relative compressibility of water and air, (and relate this property to their ability to transmit force in hydraulic and pneumatic devices.) (GLO: A5, C2, D4, E1)
Learners: Students already have prior knowledge of and understand the concepts of density, buoyancy, 

Safety/ethical Considerations:

If a student personally knows someone who has become killed due to their scuba diving experience, the student may be emotional and uncomfortable towards discussing this topic. Before class, it is a good idea for the teacher to ask the class if they personally know anyone who has had any scuba diving accidents in the past?

References: I have taken ideas towards the narrative and explanation from the following two websites: http://www.sciencenewsforkids.org/articles/20040623/Feature1.asp , http://www.ehow.com/how_7436_understand-underwater-pressure.html ,

http://www.merck.com/media/mmhe2/figures/fg220_1.gif ,

http://scuba.about.com/od/divemedicine/a/equalize.htm
Materials: over head projector and overhead sheets

Narrative:

To Scuba, or Not to Scuba…


It was the first day back at school after summer vacation, and I couldn’t wait to ask Mike about his trip to Mexico. Both Mike and I went with our families for two weeks to Mexico to go scuba diving. We talked the entire month of June before vacation of how we were so excited for this new adventure. I know for a fact that the both of us are practically fish, since we’re both on the community swim team and are accustomed to being in the water. We talked of how we both have always wanted to swim to the bottom of the sea, 2000 feet below under water.


It was great when Mike and I finally got to exchange vacation stories. We both took a week full of scuba diving lessons and practice-runs before we actually got to go diving, and when we did actually go, our instructors and the rest of out teams went together. I was amazed of how we had such different experiences. I told Mike about mine, and about how I was amazed of how much discomfort I experienced. After my scuba diving experience I had a terrible earache for about a week. It was by far the most pain I had ever felt before. It was the worst when I first surfaced out of the water. I didn’t think I’d ever want to go scuba diving ever again or even attempt to swim to the bottom of the sea if I had to endure that pain again.


When I asked Mike how his adventure was, he had a completely opposite story. He told me that he felt no pain or discomfort in his ears or any other part of his body and that he was thinking about going back next summer without his parents. Now I am wondering what Mike did differently than I did and what exactly caused my earache. Did Mike do something particular to avoid getting an earache? After my scuba diving experience, I now wonder how fish can survive and live 3000 feet under water and why I can’t even dive 30 feet underwater without feeling discomfort.

What could Mike have told his friend Tony on how to avoid his earache? Discuss the story with the person sitting next to you for 5 min, share your ideas with the class.

Explanation: 
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 (see website for better diagram/image)

 Tony’s unpleasant scuba diving experiences was due to water pressure. Because water is about 800 times denser that air, and much heavier as you dive deeper and deeper, the force of all that water on your body can do strange things to your body. The human body is mostly water, and in scuba diving, water pressure will be felt in the air spaces of the body, such as lungs, sinuses and ear canals.


The opening of the Eustachian tube in your ear is very sensitive to pressure. The effects of pressure can be felt in as little as three feet of water. If you don't equalize properly, you risk an ear injury, which can prevent you from diving until the injury is fully healed. As you descend into the water, the air inside your ear is compressed and its pressure reduced. The water on the outside of your ear increases in pressure causing a squeeze. You must equalize to bring the two pressures into balance. If you do not equalize properly, the pressure inside your ear could rupture your eardrum. A reverse squeeze is the opposite of a squeeze. It happens upon ascent. The reverse squeeze occurs when the air inside the ear expands, but cannot escape. This usually happens to divers who have nasal congestion. A reverse squeeze can also cause severe damage to your ears. Most divers use the Valsalva maneuver to equalize. This maneuver involves blowing gently against a pinched nose. Another similar method is the Frenzel maneuver. This technique involves pinching the nose and swallowing. There are several other methods. It is the diver's personal preference as to which method to use. 


To answer the question of why fish can survive deep under water, we have to understand that fish and other aquatic animals extract all their required oxygen as the water flows past their gills. Humans lack gills and do not otherwise have the capacity to breathe under water unaided by external devices. Humans get oxygen from the air, and fish get their oxygen from their gills.

So after knowing this information, what caused Tony’s earache?

Questions:

1. What is water pressure?

2. Why can fish survive deep under water and humans cannot?

3. What caused Tony’s earache? What did Mike to differently to prevent his ears from aching later?

4. Knowing this, what would happen to Tony’s ears if he decided to dive 2000 feet below sea level?

5. What is the difference between a submarine dropping 500 feet under water vs. a diver swimming 500 feet under water? Does the submarine have any devices that humans do not have?

6. How far do you think a person could scuba dive under water until it is life-threatening due to the water pressure, even if they had state of the art scuba equipment?

