Title: Energy and Air Quality
Name

Phenomenon: Watch as your teacher demonstrates the effect of car exhaust on Bromothymol
Blue (an acid/base indicator)

What questions do you have?
1.

Introduction-Poor air quality affects the valleys of Utah during the winter for a variety of
reasons. The picture below shows what an “inversion” looks like during a period of high
pressure.

https://www.deseret.com/2010/12/3/20157865/mucky-air-blankets-northern-utah

Inversions may last days or weeks. They are harmful to human health and are monitored to
warn people when they should avoid outdoor activities. Car exhaust is the number one factor
(40%) in polluting the air followed by home heating and cooling (30%).

A variety of solutions have been proposed to develop, manage, and adapt energy resources
based on cost-benefit ratios on large and small scales. In this activity, you will define the
problem, identify criteria and constraints, analyze available data on proposed solutions, and

determine an optimal solution. Read through the data provided and then fill in the table.

1. Define the problem:

2. Possible solutions:



Solution 3. Criteria (how 4. Constraints (what will limit the
effective will this be, application of this solution).
will it clean the air)? le. Too expensive

1 2 3 4 5

S ®©

Carpool whenever
possible

Limit cold starts
and combine trips

Use public
transportation

Purchase
energy-efficient
engines or electric
cars

Idle (leave the car
running) less or not
at all

Ride a bike or walk

Turn down the
thermostat at home
to 65 degrees

Add solar panels to
rooftops to reduce
natural gas use.

5. Summarize:
What solution or combination of solutions do you think will be best? Why?



6. Conclusion: Answer your questions from the phenomenon. If you can’t, explain what
information you still need to be able to answer them.

Part 2: Each group will research an Energy Source in Utah, make a poster and present their
findings to the class. The questions addressed will be:

Where in Utah is it found?

How does this energy and examine the energy transfers?

How much energy is produced from this source?_This link can be very useful.

As a class vote on which energy source may be the best one for Utah to use.

Slide Deck
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Figure 1: Contributors to Utah Air Pollution

By 2024, homes and businesses will become
the largest contributors of Utah air pollution.

Wasatch Front Emissions by Source (NOx, VOC, PM2.5 and SO2 combined)
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Source: Utah Division of Air Quality
GRAPHIC BY CHRISTOPHER CHERRINGTON | The Salt Lake Tribune

Figure 2: Price of Electric Vehicles vs Gas-Powered Vehicles



Price of Electric Vehicles vs Conventional Vehicles (2018)

B Electric Vehicles
M Conventional Vehicles

Price

https://www.ener:

sage.com/electric-vehicles/electric-car-cost/

Figure 3: Costs of Fuel for Electric vs Gas-Powered Vehicles

National Average

Gas Price Per Gallon
(As of March 10)

National Average Electricity
Price Per Kilowatt-hour

(As of Dec 2021)
$4.32 $0.14
23
14.5
12.4
Total Fueling Cost LR $62.61 $53.50
Toyota Honda
RAV4 Civic

(Regular Cab)

Fuel Tank (Gallons)

135
98
54
Total Charging Cost ~ $13.48 $18.56 $7.43
Ford F150 Rivian Tesla
Lightning R1T/S Model 3

(Estimate) (Standard Range)

Battery (kWh)

https://electrek.co/2022/03/22/electric-cars-3-to-6-times-cheaper-to-drive-us-high-gas-prices/

Figure 4. Energy Savings for Thermostat Lowering



Potential Energy Savings
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The Percentage (%) of Potential Energy Savings

As a general rule, you can potentially save 2% on the space-heating portion of your bill for every 1°C
you consistently turn down the thermostat during the heating season.

https://www.warmup.com/blog/avoided-thermostat-key-energy-savings

Figure 5. Savings for Less Idling in a Car

ATTENTION IDLING A CAR

FOR JUST

5 MINUTES
PARE NTS. A DAY CAN EMIT AS MANY AS
il 5 POUNBE
AIR POLLUTANTS

+ 260 POUNDS
o«+CARBON DIOXIDE

A YEAR (YUCK?)

SAVE

OUR KIDS’

AIR

DON’T IDLE
WHILE YOU WAIT.

BETTER YET, RIDE A BIKE,
RIDE THE BUS, OR WALK!
IDLING IS LEAVING YOUR ENGINE
RUNNING WHILE YOUR VEHICLE
IS PARKED, LIKE WHEN YOU'RE
WAITING TO PICKUP THE KIDS
FROM SCHOOL.

EVERY LITTLE BIT COUNTS. INFOGRAPHIC BROUGHT TO YOU BY PICKLEWIX.COM

https://www.picklewix.com/post/idling-cars-outside-schools

Figure 6: Solar Energy Savings
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*Studies from NC Clean Energy Technology Center 2021 report. Chart colculated from 2021 averages collected by the
U.S. Energy Information Administration (EIA) and National Renewable Energy Loboratory (NREL).
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Savi Ngs: Cumulatively, you can save
between $10,000-540,000

DOES SOLAR ACTUALLY SAVE MONEY?

Recent studies* reveal that most homes saved between $44-%187 per month on electricity.
That's over $2,200 in savings per year!
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https://www.esssolarpower.com/blog/is-solar-worth-it-ut

Figure 7: Effects of Cold Start
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