Karen Groppi and Building Bridges– Wed.

Test #2 – Circuits and Thermo (no magnetism) – bring scantron
Next week – finish Electricity and Magnetism

Build Speaker

Update to Schedule – check Tues.
Computer History Museum – no time for tour but call for docent led tour
Thermodynamic Homework Questions

1. What are the three ways that heat is transferred and give an example of each.
Conduction – Heat transferred from atom to atom in a solid.  When your hand gets cold after holding a spoon that is sitting in ice scream.

Convection – when the warmed material moves and transfers heat to other areas.  When your house loses heat during the winter, it is primarily though convection.  The warm air moves away from the house and colder air fills the space, creating small convection currents.

Radiation – E&W gets radiated from hot object.  When a thermos of hot coffee becomes cold over time, it is because some of the heat was emitted as electromagnetic waves – infrared heat energy.

2. What is heat and give an example of how heat is used to do WORK?
Heat is the kinetic energy of atoms & molecules.  Vibration at the atomic scale.  Energetic atoms can do work on surfaces by applying a force over a distance.  During the power stroke, hot gas molecules push down on the piston.

3. What makes heat flow?
Heat flows when there is a temperature difference.

4. How does a refrigerator work? (Recall the bicycle tire in class.)
http://www.howeverythingworks.org/page1.php?QNum=755
http://www.energyquest.ca.gov/how_it_works/refrigerator.html
Tetrafluoroethane (HFC) is the working fluid (WF) in modern refrigerators. Old fridges used Freon which destroyed the ozone in the atmosphere.  HFC turns into a liquid when it is cooled to -15.9 degrees Fahrenheit.
A compressor compresses the WF into a hot gas that is hotter than the room.  This gas passes through coils along the backside of the fridge.  As this gas cools the gas begins to condense into a liquid. 

The cooled liquid then goes through an expansion valve that releases this high-pressure liquid into a low-pressure area inside the fridge.  The expanding liquid vaporizes into a cool gas that is cooler than the inside of the fridge.  Heat flows from inside the fridge into the cooler gas.

The gas then is taken from the inside of the fridge and again is compressed by the compressor and the cycle repeats.

5. Describe the 4 strokes of the gas engine.

Intake – air and gas in brought into the cylinder

Compression – air and gas is compressed and heated

Power – a spark is produced causing the gas to ignite

Exhaust – burned gas and hot air is released to exhaust manifold

6. What is efficiency and why is 100% efficiency impossible?

Efficiency is Work Out/Energy-In
The 2nd Law of Thermodynamics states that Entropy must increase, therefore some heat is always wasted.
7. How do double pane windows and wall insulation work? (How is heat transferred reduced by these two technologies?)

Insulation and double pane windows serve to cut down on heat transfer by convection.  Convection is the most effective method of transferring heat.  Insulation and dbl pane windows prevent air from moving by trapping air.

8. How is heat transfer increased on lawn mower and car engines, i.e. how are these engines designed such that they don't overheat. (You will see this on 3/11).
The lawn mower engine has metal fins that increase the surface area of the engine.  The car engine block and head has water cavities (journals) that water travels through to cool the engine.

9. Design a jacket (on paper) that will keep someone cool on a hot, sunny day.
Find a fluid with a high specific heat (requires a lot of heat energy for temp. to increase).  Water has a high specific heat.  Cool this fluid in a cold reservoir, wear this next to your body, and feel the heat leave your body.  Once the water jacket is at your body temperature, cool the jacket again in the fridge.

See the “Neck Buddy”

10. BONUS: Why is your refrigerator more efficient when it is filled with stuff vs. when it is empty?

A filled fridge can not be quickly filled with hot air when the door is opened.  Objects in the fridge cut down on how much hot air can enter the fridge when the door is opened.

