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The Heat is On Student Organizer

Part 1: Hand Boiler Observations

1. What kind of thermodynamic system is represented in the hand boiler?
	Open			Closed		Isolated

2.  Hold the bottom chamber of the boiler in your hand, and squeeze gently.  What happens? __the liquid moves to the top chamber________________
_____________________________________________________________

3.  Try to get the liquid back to the bottom chamber without turning the boiler over.  Describe the process: let go of the bottom chamber and wait for the liquid to move back to the bottom OR hold the top chamber in hand, moving the liquid to the bottom_________ 

4. Why do you think the liquid is moving between chambers?  ____the heat of one’s hand heats up the liquid, which causes an increase in pressure in the system and causes the liquid to move_________________________________________________________

5.  What kind of thermodynamic process do you think is at work here?  Why?   _______
_______Isochoric process – there is a change in internal pressure and temperature but the volume of the system remains constant ______________________________


Part 2: Video

1.  How do hummingbirds retain their body heat at night?___fluff up their feathers, creating insulation _________________________ 

2. How do hummingbirds adjust to lower temperatures? 
_______They conserve internal energy by lowering their “thermostats” and producing less heat.  Their body temperatures drop by over half and their heart rate slows down. _____________________________________________________________

3.  Describe torpor:  __a low energy state similar to hibernation ________________
_____________________________________________________________

4.  What type of thermodynamic process do you think is at work?  Why?  ___________
Adiabatic: no heat transfer outside the system, the internal energy remains constant_______________________________________________________

5.  Remember the First Law of Thermodynamics, which states that energy can neither be created nor destroyed, it must be conserved.  Explain how this principle is at work when a hummingbird goes in to a state of torpor: _______________________________
_____answers may vary but should explain how the bird’s energy, used for flying during the day, is distributed differently at night and used in internal systems to keep the bird alive_________________________________________________________

