(6.P.3) Heat Note Guide


6.P.3.1 - I can illustrate the transfer of heat energy from warmer objects to cooler objects using conduction, convection and radiation.


a) I will define convection, conduction and radiation.
[image: http://ecx.images-amazon.com/images/I/61nzhjvKPmL._SX450_.jpg]
[image: http://image.slidesharecdn.com/energy4-100427022739-phpapp01/95/energy-4-14-728.jpg?cb=1272353724]
[image: https://www.teachengineering.org/collection/cub_/lessons/cub_images/cub_solar_lesson02_activity1_table1.jpg]
[image: http://ykonline.yksd.com/distanceedcourses/Courses/PhysicalScience/Lessons/ThirdQuarter/Chapter09/Lesson05/05HeatFlow.png]
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b) I will determine the similarities and differences between conduction,   convection and radiation.
[image: http://www.insulfoamnz.co.nz/images/insul_dia_ccr.gif]
Differences:
· Convection transfers energy through the movement of molecules  
· Conduction transfers energy through touch
· Radiation transfers energy through waves
Similarities:
· They all transfer heat
· Heat transfers from hot to cold
· They all have a point of equilibrium
 c) I will determine how heat flows through different materials.
       [image: http://t1.gstatic.com/images?q=tbn:ANd9GcQx0rnNuhbvzf1uqyM4WkNCTP8ffNCTadBFRJ21QUDQYhAMIBuBAg:2.bp.blogspot.com/_ftRHLjNdx4U/SOA8IPK72rI/AAAAAAAAB3s/eaJqCiXo0AY/s1600-h/Slide10.JPG] 
(Thermal Equilibrium - Solids)
[image: http://education-portal.com/cimages/multimages/16/thermal-equilibrium.jpg]
(Thermal Equilibrium - Liquids)     
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c) I will determine how heat flows through different materials.
[image: http://www2.chilton.k12.wi.us/sromekg/mantle%20currents.jpg]
[image: http://t1.gstatic.com/images?q=tbn:ANd9GcT6ZD5oGXPCxIcZSplLSUQ6Gw1rLgsx3YvlOVzBG8WEGeOvV5LkEg:https://coraifeartaigh.files.wordpress.com/2010/02/seabreeze.gif]
[image: http://image.slidesharecdn.com/u3l5pptoceancurrents-140724211333-phpapp01/95/u3l5-ocean-currents-10-638.jpg?cb=1406254825]
[image: https://www.eeb.ucla.edu/test/faculty/nezlin/Lecture1/Fig0803.jpg]
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d) I will conduct an experiment to demonstrate how heat transfers.

[image: http://galileo.phys.virginia.edu/education/outreach/8thgradesol/images/conduction.gif]

6.P.3.2 - I can explain the effects of the electromagnetic waves on various materials to include absorption, scattering and change in temperature.


a) I will distinguish between reflection (scattering), diffraction and refraction.

[image: http://www.artinaid.com/wp-content/uploads/2013/04/Light-behavior1.jpg]
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Electromagnetic Waves
1. Electromagnetic waves can have different wavelengths
1. Some types of matter will absorb electromagnetic waves
1. Some types of matter will scatter electromagnetic waves
1. Electromagnetic waves can change the temperature of matter
Absorption
[image: A diagram showing arrows for incoming energy hitting a surface and waves beneath the surface to illustrate the energy being absorbed by the surface.]
Absorption occurs when photons from incident light hit atoms and molecules and cause them to vibrate. The more an object's molecules move and vibrate, the hotter it becomes. This heat is then emitted from the object as thermal energy.
Some objects, such as darker colored objects, absorb more incident light energy than others. For example, black pavement absorbs most visible and UV energy and reflects very little, while a light- colored concrete sidewalk reflects more energy than it absorbs. Thus, the black pavement is hotter than the sidewalk on a hot summer day. 
b) I will investigate how different materials scatter, reflect, absorb light and change in temperature.
[image: http://cnews.canoe.ca/CNEWS/Features/2012/06/06/1280-SkyBlue.jpg]

6.P.3.3 - I can explain the suitability of materials for use in technological design based on response to heat (to include, conduction, expansion, and contraction) and electrical energy (conductors and insulators).
Types (Forms) of Energy Acronym - MRS CHEN

Mechanical Energy – The sum of an objects kinetic and gravitational potential energy  

Radiant Energy (Light) – Energy produced by the vibrations of electrically charged particles.  This form of energy is easy to recognize because it gives off light.  

Sound Energy - energy caused by an object’s vibrations.

Chemical Energy – Energy stored in the chemical bonds of a substance that can be released when the substance reacts.  Wood and oil contain energy in a chemical form. The same is true for all other material that can burn. Batteries contain chemical energy. 

Heat/Thermal Energy - This is indicated by temperature. The higher the temperature, the more energy is present in the form of heat.  Hotter objects have more particle motion!

Electrical Energy – Energy of moving electrons.  A generator and a battery can deliver electrical energy. The higher the voltage and the current, the more electrical energy is made available.

Nuclear Energy – Energy created when the nucleus of an atom comes together (fusion) or splits (fission).

Student Notes:
Reflection
[image: A diagram showing incoming energy as an arrow hitting the surface and then bouncing back off.]
Reflection is when incident light (incoming light) hits an object and bounces off. Very smooth surfaces such as mirrors reflect almost all light. 
The color of an object is actually the wavelengths of the light reflected while all other wavelengths are absorbed. Color, in this case, refers to the different wavelengths of light in the visible light spectrum perceived by our eyes. The physical and chemical composition of matter determines which wavelength (or color) is reflected.














a) I will give real life examples of materials that expand and contract.
[image: http://www.artinaid.com/wp-content/uploads/2013/04/Conductors-semiconductors-and-insulators.gif]

[image: Picture]    [image: Picture]
[image: http://image.slidesharecdn.com/insulatorsandconductors-140206015113-phpapp01/95/insulators-and-conductors-3-638.jpg?cb=1391673093]
[image: http://media.ehs.uen.org/html/PhysicsQ3/Conductors_and_Insulators_01/electric3.jpg] [image: http://sciencewithme.com/wp-content/uploads/2012/01/conductors.jpg]

Student Notes:
Conductors and Insulators
In a conductor, electric current can flow freely, in an insulator it cannot. 
Metals such as copper typify conductors, while most non-metallic solids are said to be good insulators, having extremely high resistance to the flow of charge through them. 
"Conductor" implies that the outer electrons of the atoms are loosely bound and free to move through the material. 
Most atoms hold on to their electrons tightly and are insulators. In copper, the valence electrons are essentially free and strongly repel each other. Any external influence which moves one of them will cause a repulsion of other electrons which propagates, "domino fashion" through the conductor. 
Simply stated, most metals are good electrical conductors, most nonmetals are not. Metals are also generally good heat conductors while nonmetals are not.

Electricity will always take the shortest path to the ground. Your body is 60% water and that makes you a good conductor of electricity. The rubber or plastic on an electrical cord provides an insulator for the wires. By covering the wires, the electricity cannot go through the rubber and is forced to follow the path on the aluminum or copper wires.





[bookmark: _GoBack]a) I will give real life examples of materials that expand and contract.
[image: http://avstop.com/ac/apgeneral/image5lk.jpg]             [image: http://t3.gstatic.com/images?q=tbn:ANd9GcQwkNuV-SLRRR4tCY9tpLXj7dYvRPSCGUmDPQ96WhSwURvLnKlBxQ:www.weber.hr/fileadmin/user_upload/Prob_sol/Tile_Fixing/10.4.jpg]
[image: http://www.aboutcivil.org/imajes/expansion-joints1.jpg]
[image: http://upload.wikimedia.org/wikipedia/commons/b/b8/Rail_buckle.jpg]
[image: http://t1.gstatic.com/images?q=tbn:ANd9GcT47AbaEnwOqwPuYVNyJYGXGrXURVNWSSW4sBGujyklUp98OEoWbQ:ramadan.50megs.com/IGC_Ex27.gif]
b) I will define conduction, expansion and contraction in relationship to matter.
 [image: http://www.tutorinsight.com/_/rsrc/1378176722223/c-science-1-pt-2/cs104B-heat/Slide19.jpg]
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Heat transfer

* Heat can be transferred in three ways.
1. Conduction - by a substance which
does not move (solids).
2. Convection -
by substance which moves (liquids and gasses).
5 Radiation - infra-red
radiation is exchanged between all substances.
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Mid-Ocean Ridge

According to one theory, convection currents in Earth's mantle drag
along tectonic plates. Here the currents move two plates apart.
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What are convection currents?

« Convection currents in the ocean are the
movement of water that results from density
differences.

« Convection currents can be vertical, circular, or
cyclical.
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Why is the sky blue?

Contrary to what some people think, the blue sky colour is not a reflection
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Table 1 Common Conductors

silver graphite (carbon)
copper nichrome
gold the human body
aluminum damp skin
magnesium acid solutions
tungsten salt water
nickel Earth
mercury water vapour

in air
platinum silicon
iron germanium
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Table 2 Common Insulators

oil plastic
fur wood

silk paper
wool | wax
rubber ebonite
porcelain, glass | pure water
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Materials that are thermal conductors are often good electrical
conductors as well. Metal is a thermal conductor and an
electrical conductor, because it allows heat to travel along it
and electricity to flow through it.

The metal handle on this pot
allows the heat to travel along it

<,
more easily. '

Metal is used for the pins in this
plug so that electricity can flow
through it to operate the appliance.
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we use both insulators and
conductors in electrical wires
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Expansion Jointin Concrete  Expansion Joint in Steel Expansion Joint in
Bridge Plate Girder Bridge Building
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Particulate model for expansion and
contraction
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