Energy Sources GRADE 5

LESSON PLAN: Ice Melting and Preserving and Warm Water Interacting with Ice (Section 3, Chapters 11 - 12)

Students will:  understand that insulators reduce the rate of heat loss (Main Idea)

OBJECTIVES:

At the end of the lesson, students will be able to:

1 – Insulators’ effectiveness depends on the type and quality of installation (knowledge)

2 – Identify areas in a building needing additional insulation (application)
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7. Find your home's water heater and place your hand
on ts side. Is it warm to the touch? Ift is, it is losing

heat through ts sides that is supposed to stay in your
horme's hot water. Ask your parents about installing an
insulating blanket around the tank. Some utilties ofter
rebates of incentives to insulate your water heater and
reduce this wasteful heat loss

6. Again, with the help of an adul, check the
ternperature of your home's hot water. You can do
this at the kitchen sink. Let the hot water run unti it
gets hot. Fill a glass with hot water and put a
thermorneter into the water and see how hot it is.
(Make sure it is a thermorneter made for measuring
high temperatures, not the kind for taking people’s
termperature.) Most homes can get by with their water heater set to provide 120°
F water. I your hot water is hotter than 120°F, check with your parents about
turring the water heater's setting down to the lowest setting that sill provides
suffcient hot water

9. Check each sink in your home to see if there are any leaks. While every leak is
bad because it wastes precious water, hot water leaks are especially bad
because they waste water AND the heat that made it warm. Alett an adut to
any leaks you find 0 they can armange to fix ther
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Insulators’ effectiveness depends on the type and quality of installation: (50 minutes)


· CONTEST: Give each student an ice cube in a Ziploc bag and explain that they will each have five minutes to try to melt the cube as much as possible under the following conditions:

1. Students remain in their seats and keep ice cubes in bags

2. Teacher will give start and stop signal

3. Students collect and measure water in the bags at the end of the contest

4. Water that spills or leaks cannot be counted

· Direct students to begin contest, stopping them after five minutes. Direct students to discard ice cubes and measure water from their bags in vials
· DISCUSSION: What energy sources were used to melt the ice? (body heat, ambient air temperature, possibly heat from friction) What variables affected the outcome (cube size – challenge students to determine whether or not this is a factor, differences in body heat and air temperature)?

· CONTEST: introduce the ice-preserving contest. Direct students to bring supplies from home that will help insulate an ice cube. Emphasize that each insulation kit they create must fit on a tray.

· Provide materials for students to make insulation devices

· DISCUSSION: What variables affected the insulation devices’ effectiveness? (insulation types, thickness, sealed cracks, etc.); Discuss the definition of ‘insulator’ (an device that prevents or slows down the transfer of heat, sound or electricity – give examples of each); discuss which insulators are better than others. 


II. Follow-up work

· Students read chapter 11 and complete appropriate assignments.
III.
Identify areas in a building needing additional insulation: OBJECTIVE 2 (30 minutes)
· DEMONSTRATION: explain how insulators are used in houses to keep energy transfer from exiting a building in the winter. Batt insulation is used to insulate walls and the interior roof (surfaces that come in contact with the outside air); caulking is used around doors and windows to seal up cracks between door and window frames (if you can see light anywhere around a frame or feel cold air with your hand along the frame, insulation is needed). If you are uncomfortable talking about this, ask a local construction worker or insulation company to talk discuss this with the class.
· ACTIVITY: lead students on a building tour, telling them to examine areas in the school that need better insulation. Include examinations of multiple external doors (looking for areas that need caulking) and the roof attic (finding areas where insulation may have settled). Take digital photos of identified areas of concern (which can be used in the students’ follow-up work).

· DISCUSSION: discuss the top three to five areas the class found and what recommendations they would make to improve the insulation


III.
Follow-up work


· Students read chapter 12 and write a building insulation recommendation report to the school board (visit www.mpei.com - “Kids Corner”; “Energy Efficiency”; “Energy Survey” for additional info for the report)




Materials: one caulking tube, a small section of batt insulation, paper and pencils (for note-taking), digital camera
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Materials: trays, newspaper, sand, caulk, Styrofoam, tape, glue





Materials: Ziploc bags, ice cubes, thermometers, vials





Motivational


Activity - CONTEST





OBJECTIVE 1: The effectiveness of insulators vary and are dependent on �             thickness, type and sealing along seams.








OBJECTIVE 2: A building’s heat retention can be improved by adding caulking and �                         insulation to areas exposed to outside air.








Motivational


Activity - DEMO








Materials:


www.mpei.com








