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ENERGY LESSON PLAN

PASSIVE SOLAR HOUSE MODEL
BACKGROUND AND CONCEPTS:
The sun’s energy gives us light energy, in the form of sunlight or electricity, and
heat energy, as in heating water, air or solids. It is a renewable source of energy
that supports life on our planet. This simulation looks at how energy from the sun
can heat our homes, in a passive way, by letting the sun come through windows
and warm the structures inside. We will discover what makes a good solar
house by designing different models, and testing them in the sun.
•

Passive solar design principals

•

Heat capacity or thermal mass

•

Insulation and radiation

TIME:
2 hours, to design, build and test the model house
MATERIALS:
•

4-5 cardboard boxes

•

plexiglass or plastic wrap for windows

•

A variety of materials that have insulation capacity, like Styrofoam
insulation, or straw

•

A variety of materials that have heat capacity like brick, stone, or water

•

Light and dark coloured paper or paint

•

4-6 thermometers

•

Tape, glue, scissors, etc.

•

Chart/paper/pencil to record model house temperature over time

PROCEDURE:
1. Ask students to think about designing a house that is heated by solar
power. What will it need to look like? How will it collect heat and hold onto
heat? List their ideas.
2. View the slide presentation on passive solar houses. Alternatively, students
will have begun or completed Science 7, Heat and Temperature.
3. Review the main points of passive house design: south-facing windows,
materials that have thermal mass, building insulation, and roof overhang.
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4. In small groups, start by designing a passive solar house on paper.
•

Orientation: Think about what direction the house should face in
order to capture the sun’s heat.

•

Building Materials: How will the materials help to absorb the sun’s
heat and hold onto that heat, even when the sun isn’t shining?
(colours, thermal mass, insulation, energy efficient windows)

•

Roof Overhangs: How will the roof design and overhangs both allow
the sun’s energy into the home, and protect it from overheating?

5. Build the model house using the provided boxes and construction
materials.
Thermometer placement: A thermometer in the sun will not read a correct
temperature. It is important to place a thermometer in a spot inside the
house, where it will be in shade at all times. If needed, build a little “tent”
out of a piece of paper to provide shade inside the model house.
6. Testing: Place the model in the sun.
Test 1 – Record the temperature.
Test 2 – After 10-20 minutes in the sun, measure and record the model
home’s temperature again.
Test 3 – You may choose to leave it sit another 10-20 minutes in the sun,
measure and record the model home’s temperature again.
7. Make any changes to your design to improve its ability to capture the
sun’s heat. Retest the new design, recording the temperature.
8. Simulate nighttime by placing your home model in the shade. (At night,
the sun has set, but a passive solar house still retains heat gathered from
the daytime sun. It will cool down slowly through the night. The longer it
retains this heat, the warmer you will be)
Test 4 – In order to test how well your house retains its heat, place it in a
shady spot and measure the temperature after 5 minutes.
Test 5 – Retest in another 5 minutes to see if the temperature has
changed. Record the temperatures on your chart.
Test 6 – After being in the shade for a longer period of time, like 10 – 20
minutes, see if the house is still retaining some heat.
9. Present your home’s features to the other groups and share your results.
What common features of the designs successfully captured the sun’s
heat, and retained it?
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Temperature Chart: Use this chart or create your own to keep track of
temperatures in your passive home model.

Test 1
Time/location

Day Time Testing
Test 2
Test 3
Time/location Time/location

(Simulated) Night time Testing
Test 4
Test 5
Test 6
Time/location Time/location Time/location

Temp:
Inside home-

Temp:
Inside home-

Temp:
Inside home-

Temp:
Inside home-

Temp:
Inside home-

Temp:
Inside home-

Outside
home-

Outside
home-

Outside
home-

Outside
home-

Outside
home-

Outside
home-

Design features that may have contributed to temperature changes (list your ideas below)
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Understanding Thermal Mass or Heat Capacity
Heat capacity (thermal mass) is the ability of a material to store heat.
• Materials that have high thermal mass take a long time to heat up, and
then release their heat slowly, taking a long time to cool down.
•

In a building, something with high heat capacity like a concrete floor, or
stone fireplace helps to regulate the home’s temperature.

•

Water also has high thermal mass. We notice this in large water bodies,
which take a long time to warm up in spring, but hold on to their heat into
the fall.

Understanding Radiation
Radiation is the way that the sun’s energy can be used to heat a passive solar
house.
•

The sun’s energy warms surfaces, including the walls, the furniture and us.
That heat radiates off of all of those surfaces and warms the room.

•

The sun’s energy also warms surfaces with high heat capacity, like a
concrete floor, or tiled counter. Later, those surfaces will release or radiate
that heat into the room.
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Understanding Insulation
Insulation is the material in walls, attics and the foundations of our homes that
keeps heat from being lost.
• In winter, a well-insulated house will keep the heat in, and stay warm and
comfortable.
•

In summer, a well-insulated house will keep the heat out, and stay cool
and comfortable.

•

Not all insulation materials are equal. R value represents how well the
insulation material keeps heat from being lost. Materials with higher R
values resist heat movement better than insulation materials with lower R
values.
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Curriculum Connections
Grade 5 Science: Outcome WE5.2 Investigate local, national, and global
weather conditions, including the role of air movement and solar energy
transfer.
Social Studies: Outcome RW5.1 Explain the importance of sustainable
management of the environment to Canada’s future.
Grade 6 Science: Outcome EL6.1 Assess personal, societal, economic, and
environmental impacts of electricity use in Saskatchewan and propose actions
to reduce those impacts.
Grade 7 Science: Outcome HT7.1 Assess the impact of past and current heating
and cooling technologies related to food, clothing, and shelter on self, society,
and the environment.
HT7.2 Explain how understanding differences between states of matter and the
effect of heat on changes in state provide evidence for the particle theory.
HT7.3 Investigate principles and applications of heat transfer via the processes of
conduction, convection, and radiation.
Social Studies: Outcome RW7.3 Assess the ecological stewardship of economies
of Canada and the circumpolar and Pacific Rim countries.
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