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1. How does a programmable thermostat improve energy
efficiency in heating systems?
A. By manually adjusting temperature settings

B. By allowing set heating schedules based on occupancy
patterns

C. By using real-time energy monitoring
D. By providing alerts for maintenance

2. What is one consequence of neglecting duct insulation?
A. Decreased air quality
B. Better temperature control
C. Increased comfort
D. Higher energy efficiency

3. What is the primary purpose of sealing and insulating duct
systems?

A. To enhance aesthetic appeal in buildings
B. To prevent conditioned air from escaping
C. To reduce the thickness of walls

D. To increase airflow speed

4. How does proper duct insulation contribute to energy
efficiency?
A. It increases the load on heating and cooling systems
B. It prevents heat loss or gain during air transportation
C. It reduces the need for maintenance
D. It improves indoor air quality

5. What is the typical lifespan of a gas furnace?
A. 5 to 10 years
B. 15 to 30 years
C. 30 to 50 years
D. 10 to 15 years
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6. At what temperature should the vent safety switch open in
an induced draft furnace?

A. 120 F
B.130 F
C.140 F
D. 150 F

7. What is one method to improve air circulation in a gas
furnace system?

A. By closing all vent openings
B. By ensuring all vents and returns are unobstructed
C. By reducing the blower speed

D. By covering the furnace with insulation

8. A customer complains that a 2-year old gas furnace will not
light. The technician determines that the furnace locks out

while attempting to light and reads 19 VAC at the gas valve.
The technician concludes:

A. Transformer could be faulty

B. Gas valve is faulty

C. Thermostat needs recalibration
D. Ignitor is not working

9. What is the recommended LP gas pressure supplied to the
appliance gas valve?

A. 10-11 in WC
B. 11-13 in WC
C.13-14 in WC
D. 9-11 in WC

10. What is a dedicated vent system?
A. A vent for multiple appliances
B. A vent shared with other systems
C. A vent that requires no maintenance
D. The only vent for an appliance
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1. How does a programmable thermostat improve energy
efficiency in heating systems?
A. By manually adjusting temperature settings

B. By allowing set heating schedules based on occupancy
patterns

C. By using real-time energy monitoring

D. By providing alerts for maintenance

A programmable thermostat significantly enhances energy efficiency in heating systems
by allowing users to establish set heating schedules that align with occupancy patterns.
This means that the thermostat can automatically adjust the temperature settings to
provide heating only when it is needed, such as during the hours when a household is
occupied. For example, a homeowner can program the thermostat to lower the
temperature during the night or while everyone is at work or school, thus avoiding
unnecessary heating during unoccupied periods. By effectively managing heating
according to actual usage, the system reduces wasted energy, leading to cost savings on
energy bills and a lesser environmental impact. The other options focus on aspects that
do not directly leverage the scheduling capabilities of programmable thermostats.
Manual adjustments can be inefficient as they require continual attention and
involvement from the homeowner. Real-time energy monitoring might provide useful
information, but it does not change the heating schedule, and alerts for maintenance
ensure the system runs well but do not directly influence how efficiently energy is used
during operation. The key advantage of programmable thermostats lies in their ability to
adapt to the rhythm of daily life, optimizing energy usage accordingly.

2. What is one consequence of neglecting duct insulation?
A. Decreased air quality

B. Better temperature control
C. Increased comfort
D. Higher energy efficiency

Neglecting duct insulation can lead to decreased air quality as a significant consequence.
Ducts that are not properly insulated can allow conditioned air to lose temperature,
which may also allow for the infiltration of unconditioned air from attics or crawl spaces.
This unconditioned air can contain pollutants and allergens, which can be drawn into the
home's air supply. Consequently, this can result in poorer indoor air quality, as
contaminants circulate more freely within the living space. In homes where ducts are
not insulated, thermal losses can also contribute to increased humidity levels and
temperature fluctuations, further compromising the air quality. A well-insulated duct
system, on the other hand, helps maintain temperature and pressure, supports better
filtration, and maintains a more consistent indoor environment, which contributes
positively to air quality.
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3. What is the primary purpose of sealing and insulating duct
systems?

A. To enhance aesthetic appeal in buildings
B. To prevent conditioned air from escaping
C. To reduce the thickness of walls

D. To increase airflow speed

Sealing and insulating duct systems is primarily aimed at preventing conditioned air
from escaping the ductwork. When duct systems are leaky or poorly insulated, significant
amounts of heated or cooled air can be lost as it travels through the system. This loss not
only diminishes the efficiency of the heating and cooling system but also leads to
increased energy consumption and higher utility bills. By properly sealing and insulating
the ducts, energy efficiency is improved, ensuring that the maximum amount of
conditioned air reaches its intended space. This ensures consistent temperatures
throughout a building, enhances comfort for occupants, and reduces the strain on HVAC
systems, ultimately contributing to lower operating costs and improved system longevity.
The other options, while they may bring some value in different contexts, do not address
the core goal of sealing and insulating ductwork, which is fundamentally linked to energy
efficiency and the effectiveness of climate control in buildings.

4. How does proper duct insulation contribute to energy
efficiency?

A. It increases the load on heating and cooling systems

B. It prevents heat loss or gain during air transportation
C. It reduces the need for maintenance

D. It improves indoor air quality

Proper duct insulation plays a crucial role in energy efficiency by preventing heat loss or
gain during air transportation. When ducts are adequately insulated, they maintain the
temperature of the air as it travels through them from the HVAC system to different
spaces in the building. Without sufficient insulation, the temperature of the air can
change significantly as it passes through unconditioned spaces, leading to energy waste.
For instance, heated air can lose heat to uninsulated areas in colder seasons, requiring
the heating system to work harder to maintain comfort levels. Similarly, in hotter
months, cooled air can gain heat from the surrounding environment, resulting in higher
energy consumption to keep indoor spaces cool. This efficient thermal regulation not
only promotes energy savings but also ensures consistent indoor comfort. The other
options do not accurately reflect the primary way duct insulation enhances energy
efficiency. While reduced maintenance needs and improved indoor air quality are
beneficial aspects of a well-designed HVAC system, they are not direct results of duct
insulation's effect on energy efficiency. Similarly, increasing the load on heating and
cooling systems contradicts the goal of insulation to enhance efficiency.
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5. What is the typical lifespan of a gas furnace?
A. 5 to 10 years
B. 15 to 30 years
C. 30 to 50 years
D. 10 to 15 years

The typical lifespan of a gas furnace is generally accepted to be between 15 to 30 years.
This range reflects the durability and longevity that is common for gas furnaces when
properly maintained. Factors such as regular servicing, quality of installation, and usage
patterns can influence the lifespan, but good maintenance practices contribute
significantly to achieving the longer end of this range. Gas furnaces are constructed with
durable materials designed to withstand high heat and corrosive conditions. Over time,
wear and tear can occur, but with routine inspections and maintenance, including
cleaning or replacing filters and checking for gas leaks or carbon buildup, homeowners
can extend the life of their system. Understanding this lifespan helps homeowners to plan
for eventual replacement, ensuring that they can maintain comfort in their homes with
an efficient heating system. The other options suggest lifespans that are significantly
shorter than what is typically expected for gas furnaces, failing to take into account the
quality construction and longevity associated with these heating systems when cared for
properly.

6. At what temperature should the vent safety switch open in
an induced draft furnace?

A. 120 F
B.130 F
C.140F
D.150 F

The vent safety switch in an induced draft furnace should open at 140 F. This is because
this specific type of furnace relies on the inducer fan to pull combustion air through the
heat exchanger and out through the vent. If the vent safety switch were set to open at a
lower temperature, the fan may not have enough time to properly open the switch and
shut down the furnace in case of a malfunction. On the other hand, setting the switch to
open at a higher temperature could potentially lead to a prolonged operation of the
furnace at an unsafe temperature, increasing the risk of a fire. Therefore, 140 F is the
ideal temperature for the vent safety switch to open in an induced draft furnace.
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7. What is one method to improve air circulation in a gas
furnace system?

A. By closing all vent openings

B. By ensuring all vents and returns are unobstructed
C. By reducing the blower speed

D. By covering the furnace with insulation

Improving air circulation in a gas furnace system is essential for efficient operation and
overall comfort within the space being heated. Ensuring that all vents and returns are
unobstructed allows for an adequate flow of air throughout the system. This
unobstructed flow enables the furnace to distribute heat evenly and effectively,
facilitating optimal performance and reducing energy consumption. When vents are
blocked or covered, the furnace may struggle to maintain the desired temperature,
causing it to work harder and possibly lead to inefficiencies or overheating. Keeping
these pathways clear allows the system to draw in cool air to be heated and then push out
warm air efficiently. The other options, such as closing all vent openings, would restrict
airflow and compromise heating performance. Reducing blower speed could lead to
insufficient air movement, while covering the furnace would impede heat dispersion and
airflow as well. Therefore, maintaining clear vents and returns is fundamental to
enhancing air circulation in a gas furnace system.

8. A customer complains that a 2-year old gas furnace will not
light. The technician determines that the furnace locks out

while attempting to light and reads 19 VAC at the gas valve.
The technician concludes:

A. Transformer could be faulty
B. Gas valve is faulty

C. Thermostat needs recalibration
D. Ignitor is not working

In this scenario, the technician's conclusion that the transformer could be faulty is the
correct one. When the technician reads 19 VAC at the gas valve but the gas furnace still
fails to light and locks out, it indicates that the voltage is reaching the gas valve, but
there may not be enough voltage or current to actuate the valve properly. This could be
due to a fault in the transformer that is not providing the correct voltage to operate the
gas valve effectively. Therefore, it is essential to inspect and potentially replace the
transformer to resolve the issue with the gas furnace not lighting. The other options are
not as relevant in this situation: - The gas valve being faulty would typically result in no
voltage reaching it at all, rather than the partial voltage described in the scenario. - If
the thermostat needed recalibration, it would not cause the furnace to lock out while
attempting to light. - If the ignitor was not working, there would usually be a lack of
initial ignition, rather than the furnace locking out during the lighting process.
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9. What is the recommended LP gas pressure supplied to the
appliance gas valve?

A.10-11 in WC
B.11-13 in WC
C.13-14 in WC
D. 9-11 in WC

The recommended LP gas pressure supplied to the appliance gas valve is typically in the
range of 11-13 inches of water column (in WC). This pressure range is ideal because it
ensures that gas appliances operate efficiently, providing the right amount of fuel for
combustion while preventing issues such as improper ignition or incomplete combustion
that can arise from pressures that are too low or too high. The specified pressure range
is based on industry standards to ensure safety and optimal performance. For LP gas
appliances, if the pressure is lower than recommended, it may lead to insufficient
heating capabilities or failure to operate altogether, while pressures that are too high
could damage the appliance and create safety hazards. Understanding the importance
of maintaining the correct gas pressure is crucial for anyone involved in the installation,
maintenance, or service of gas appliances, as it directly impacts both performance and
safety.

10. What is a dedicated vent system?
A. A vent for multiple appliances
B. A vent shared with other systems
C. A vent that requires no maintenance
D. The only vent for an appliance

A dedicated vent system is a specific type of vent that is solely used for one appliance.
This means that it is not shared with other systems or appliances, as in option B. It also
does not require maintenance, as in option C, since it is only used for one appliance and
therefore does not get clogged or overloaded with multiple appliances. Option A, a vent
for multiple appliances, is incorrect because a dedicated vent system is not shared with
other appliances. Thus, option D is the correct answer as it accurately describes what a
dedicated vent system is.
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