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PlanetVision Theme: Energy — Adjust Heating and Cooling — Improve Hot Water Efficiency

Title: Water Heater Insulation Challenge

Introduction

Water heaters are important components of many households. However, many water heaters,
particularly older models, are not properly insulated and lose energy from ambient heat loss
through their tank walls. To reduce this wasted energy use, insulation blankets can be installed
on these water heaters. These insulation blankets help trap heat, which lowers the ambient heat
loss. Not only does this help the environment by reducing energy consumption, but it also helps
households save money on their energy bills. The purpose of this activity is to have participants
compete to install an insulation blanket around a water heater and learn how easy it can be to
save money and energy.

Example Docent Language

“Welcome! Would you like to learn more about saving energy? Great! To start, do you know
what this is? That’s right! It's a water heater, which heats, supplies, and distributes hot water
throughout your home. Did you know that many water heaters waste energy? How much energy
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is your water heater wasting? Insulating your water heater could cut standby heat loss by
25%-45%. That could save you 7%-16% of your annual water-heating bill. Want to learn how to
insulate your water heater? It is actually pretty easy; you just need a few simple tools and a
friend to help you install an insulation blanket. You can even compete with your friends right
here at the California Academy of Sciences to see who can install an insulation blanket the
fastest!”

Activity Description

This activity will have guests learn how to lower the temperature of their water heater and install
an insulation blanket to reduce wasted energy through unnecessary heat loss. To do this, there
will be two components to the activity. First, a toolkit containing the necessary tools for the
blanket installation will be displayed on a table, and guests will be asked questions about what
they could use the tools for. After being given some basic information about how much they
could save by lowering their water heater temperature and insulating it if it does not have proper
current insulation, guests will then compete to install an insulation blanket on a model water
heater. Guests will be divided into two groups, and each group will compete with each other to
see who can install the blanket on the model water heater the fastest.

For the first part of the activity, museum guests are provided with a closed toolbox that holds the
materials needed to complete an energy-saving project at home. The visitor is asked to guess
which energy-saving DIY home project it is used for and can guess from their own knowledge,
experience, and inferences from the materials inside the box; or, the museum docent can
present a list of possible home projects from which to choose. The actual “toolkit” will hold the
materials to insulate a water heater tank. This activity can also be extended to include toolkits
for different energy-saving home projects. For example, insulating your hot water heater seems
less intimidating when the tools such as a measuring tape or blanket are simple and more
recognizable. Docents can also highlight the quick return on investment (ROI) from energy bill
savings, low to no cost of materials, and curbed carbon emissions from these projects. They can
encourage guests to visit energy.gov to learn more and take the next steps.

Example list of energy-saving home projects:
e | ower water-heating temperature
Insulate hot water pipes
Seal air leaks with caulk
Air seal windows and doors with weatherstripping
Insulate your water heater tank
Build an attic stairs cover box
Insulate and air seal floors over unconditioned garages

For the second part of the activity, participants will compete to install an insulation blanket
around a water heater. Participants will be divided into two teams and given supplies (insulation
blanket, foil spacers, and instructions) to install the insulation around their water heater. If there



are extra participants, one or two of them could be provided with stopwatches to record the time
of the two teams. The participants will then follow the provided instructions to insulate their
water heater and compete to see which team can correctly install the insulation blanket first.
There are five main components to the installation 1) participants must check whether the water
heater is warm to the touch, 2) participants need to turn off the water heater, 3) participants will
lower the temperature of the water heater, 4) participants need to add foil spacers around the
top and bottom of the water heater, and 5) participants will wrap the insulation blanket around
the water heater. When a team finishes their installation, the docent should check the water
heater to make sure that the blanket was properly installed. Whichever team finishes first (with a
correctly installed insulation blanket) wins the competition.

Activity Materials

(1) Table
(1) Red toolbox (filled with “toolkit” items listed below to insulate a water heater tank at home)
e (1) Pair of scissors
e |Insulation blanket material
e (1) Tape measure
e A helper: Free, but remember to say “thank you”! (you’ll need four hands to complete
this DIY home project)
o This can be represented in the toolbox with a laminated picture of a
helper/person, or with a pair of “helping hands”
e (1) Marker
e (1) Pair of gloves and (1) dust mask (if needed, i.e. working in an enclosed area)
e Foil tape
(2) Model water heaters
e Instant hand warmers or heating pads can be attached to the insides directly (ex.
with duct tape) or placed in a small inside compartment
(2) Table cloths (to hide model hot water heaters before use)
(2) Insulation blankets (reflective foil; not fiberglass interior)
(2) Foil spacers
(2) “Insulate Your Water Heater Challenge” Instructions
(2) Stopwatches
(1) Picture of a water heater (if model water heaters are used for the activity)

Optional:

e Laptop oriPad with link to the www.energy.gov website for more fast facts, videos, and
tips on energy-saving projects for visitors to explore, or for docents to share with
museum guests

e List of 3-5 possible energy-saving DIY home projects (include pictures and translations
into multiple languages)



http://www.energy.gov/

Activity Set-Up

On one side (or in the middle) of a table should be the toolbox which participants will open and
explore the contents. Either on one side of the toolbox or with the toolbox in between should be
two (model) water heaters. If the water heaters are too large, they can instead be placed on the
floor. The water heaters should have a hot pad placed on the inside to produce heat, which can
be felt by the participants. If actual water heaters are used and it is not possible to apply heat
beforehand, this part of the activity could be excluded and instead talked about by the docent.

In addition to the water heaters, insulation materials, instructions, and stopwatches are also
needed. Insulation materials and installation instructions should be separated into two
containers or piles and left under the table until they are needed. Then, each set of materials
should be given to each competing team. After each team successfully installs the blankets, it is
important to reset the water heaters and materials to prepare for the next group.

Example Q & A (during the activity)

Questions from Docent:
What kind of water heater do you have at home?

e Gas, electric, tankless, solar, etc.

What do you think the foil spacers do?

e There are different kinds of insulation blankets. This type does not have

fiberglass inside it, so instead the spacers create a pocket of air to help trap heat.
Questions from Participants:
Can | install an insulation blanket on any water heater?

e No. You only want to install an insulation blanket on a water heater that does not
have proper insulation. If you touch the water heater and it feels warm, it likely is
not properly insulated. You can also check the manual to find the R-value of your
water heater, which is a measurement of the tank’s insulation. If it is below 24,
your tank could benefit from insulation. You can also call your utility company and
check with them. Some utility companies will even sell low cost insulation
blankets or install one for you at low to no cost.

Is there a difference in efficiency between electric, gas, and tankless water heaters?
Why do | need to lower the temperature of the water heater?

e For electric water heaters with insulation blankets, you do not want to set the
thermostat over 130M. This is because the wiring could overheat.

e Some manufacturers set the default water heater temperature to 140M, though
households usually only require them to be set around 120M. Lowering the
temperature can result in more energy savings.

o If your dishwater does not have a booster heater or you have a
suppressed immune system or chronic respiratory disease, you may
consider leaving the water heater at 140M, as there is a slight risk of
promoting legionella bacteria in tanks at 120M. This level is still safe for
the majority of the population.



