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1. A fan control is a:
A. Normally open temperature control that closes on

temperature rise
B. Normally open temperature control that opens on

temperature fall
C. Normally closed temperature control that opens on

temperature rise
D. Normally closed temperature control that opens on

temperature rise

2. What is the most common cause of flue gas spillage from
gas appliances?
A. Positive air pressure caused by mechanical systems
B. Negative air pressure caused by mechanical systems
C. Cracked or leaking heat exchangers
D. Chimneys that are too short

3. What is the ultimate CO2 level for natural gas if excess air
temperature is below 65 F?
A. 9.9%
B. 12.9%
C. 8.9%
D. 11.9%

4. How far should a vent terminate from a window if the
appliance firing rate is 65 MBtu/h?
A. 6 in.
B. 10 in.
C. 12 in.
D. 36 in.

5. What is necessary when maintaining a steam boiler before
operating?
A. Checking pressure readings
B. Ensuring safety valves are in place
C. Maintaining water levels
D. Testing the alarms
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6. What is a potential outcome of wiring a humidistat
incorrectly in relation to the humidifier motor?
A. The humidifier will overheat
B. The humidifier might not start
C. Water will leak into the unit
D. The humidifier will run continuously

7. Dirt pockets are required on:
A. Decorative appliances
B. Gas logs
C. Room heaters
D. None of the above

8. What is the function of a pressure relief valve on a pool
heater system?
A. To maintain the pool water level
B. To prevent over pressurizing the filter
C. To prevent damage to the system
D. To relieve excess water pressure caused by solar gun

9. What should be done to ensure safety when performing an
electrical test?
A. Keep tools away from water
B. Wear safety gloves
C. Always have a partner present
D. De-energize the circuit before testing

10. A blue flame results from mixing primary air with gas
prior to ignition. What is this type of flame referred to as?
A. A Bunsen flame
B. A luminous flame
C. A gas-rich flame
D. An air-rich flame
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1. A
2. B
3. C
4. C
5. C
6. B
7. D
8. C
9. D
10. A
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Explanations
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1. A fan control is a:
A. Normally open temperature control that closes on

temperature rise
B. Normally open temperature control that opens on

temperature fall
C. Normally closed temperature control that opens on

temperature rise
D. Normally closed temperature control that opens on

temperature rise
A fan control typically operates by monitoring temperature changes and responding
accordingly to maintain a desired environment. The correct choice describes a normally
open temperature control that closes when the temperature rises.   In this setup, the fan
control remains open under normal temperature conditions, allowing no current to flow
to the fan, which prevents it from operating. Once the temperature increases beyond a
preset threshold, the control closes, completing the circuit and activating the fan. This
functionality is essential for cooling applications, where you want the fan to operate only
when the temperature exceeds a specific limit, helping to dissipate heat and maintain a
comfortable environment.  In contrast, the other options describe variations of controls
that operate differently. Some may suggest controls that open rather than close under
temperature rise or fall, which would not activate the fan when necessary, resulting in
potential overheating. Others may describe configurations that are built to behave in a
way that does not support typical fan control logic, making them less desirable for
standard applications.

2. What is the most common cause of flue gas spillage from
gas appliances?
A. Positive air pressure caused by mechanical systems
B. Negative air pressure caused by mechanical systems
C. Cracked or leaking heat exchangers
D. Chimneys that are too short

The primary reason for flue gas spillage from gas appliances is often related to negative
air pressure created by mechanical systems, such as exhaust fans or ventilation systems,
which can draw indoor air out of the building. This reduction in air pressure can prevent
the adequate intake of fresh air necessary for proper combustion in gas appliances,
leading to flue gases being vented back into the living space rather than being expelled
outside through the flue or chimney.  Negative air pressure can cause a backdraft
situation, where the flue gases are unable to escape as designed. The design and
installation of gas appliances often assume a certain amount of indoor air availability for
combustion and for the venting of flue gases. If air is being pulled out of the space but
not replaced adequately, this imbalance disrupts the proper functioning of the appliance,
resulting in spillage.  While other factors such as cracked heat exchangers, improperly
sized or short chimneys can contribute to flue gas issues, the influence of mechanical
systems creating negative pressure is a common and significant issue in many residential
and commercial settings. This is particularly when mechanical ventilation systems are in
use, emphasizing the importance of air balance in maintaining safe and efficient gas
appliance operation.
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3. What is the ultimate CO2 level for natural gas if excess air
temperature is below 65 F?
A. 9.9%
B. 12.9%
C. 8.9%
D. 11.9%

The ultimate CO2 level for natural gas combustion, especially when excess air
temperatures are below 65°F, is directly related to the efficiency of the combustion
process and the degree of excess air present. When combustion is complete and efficient,
a CO2 level around 8.9% is typical for natural gas under these conditions.   This level
indicates that the gas is efficiently burning with optimal air supply, without excessive
incomplete combustion, ensuring minimal production of carbon monoxide and other
harmful byproducts. Higher percentages of CO2 could indicate incomplete combustion,
which typically occurs with inadequate air supply or improper burner adjustments.
Therefore, maintaining the CO2 level at around 8.9% signifies that the combustion
system is operating safely and efficiently, which is crucial in residential and commercial
settings for both safety and environmental concerns.

4. How far should a vent terminate from a window if the
appliance firing rate is 65 MBtu/h?
A. 6 in.
B. 10 in.
C. 12 in.
D. 36 in.

The appropriate termination distance for a vent, particularly for an appliance with a
firing rate of 65 MBtu/h, is critical for ensuring safety and efficiency. For appliances that
produce higher BTU outputs, there is increased concern about combustion gases and
their potential impact on the environment and indoor air quality.   The regulation
specifies that the vent should terminate at a distance that minimizes the risk of flue
gases entering nearby windows. In the case of a 65 MBtu/h appliance, the requirement is
that the vent should be at least 12 inches away from any window or door. This helps to
ensure that any gas produced has sufficient distance to disperse effectively and does not
risk re-entering the building through open windows, which could lead to hazardous
conditions.  Choosing a distance of 12 inches also adheres to safety regulations outlined
in the relevant standards, which prioritize both the effective functioning of the appliance
and the safety of the occupants. Lower distances, such as 6 or 10 inches, would not
provide enough clearance to mitigate these safety concerns properly. Thus, for this
specific firing rate, 12 inches is indeed the correct and most appropriate termination
distance for a vent.
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5. What is necessary when maintaining a steam boiler before
operating?
A. Checking pressure readings
B. Ensuring safety valves are in place
C. Maintaining water levels
D. Testing the alarms

Maintaining the correct water levels in a steam boiler is essential before operating it.
The water level must be adequate to ensure that steam can be generated efficiently and
safely. If the water level is too low, it can lead to overheating and potential damage to the
boiler, as the heating elements may get exposed to air instead of water. This can result in
a dangerous situation, including the risk of a boiler explosion.  Furthermore, maintaining
the water levels is crucial for the proper functioning of safety features, including the
safety valves, which are designed to prevent pressure buildup. Ensuring the correct water
levels not only protects the integrity of the boiler but also allows for optimal thermal
transfer and efficient operation of the system. It is a fundamental operational
requirement that directly impacts safety and functionality, making it a critical step in the
maintenance process prior to boiler operation.

6. What is a potential outcome of wiring a humidistat
incorrectly in relation to the humidifier motor?
A. The humidifier will overheat
B. The humidifier might not start
C. Water will leak into the unit
D. The humidifier will run continuously

Wiring a humidistat incorrectly can lead to several operational issues, but one significant
potential outcome is that the humidifier might not start. The humidistat is designed to
monitor the humidity levels in the environment and signal the humidifier to activate
when the humidity drops below a set threshold. If the electrical connections are not made
correctly, the humidistat may not communicate effectively with the humidifier motor.
This faulty wiring can prevent the motor from receiving the necessary power or signal to
begin operation, meaning that the humidifier will remain inactive even when the
humidity levels are low.  This potential outcome emphasizes the importance of correct
wiring practices when installing or servicing a humidistat to ensure proper functionality
of the humidifier system. If the humidistat is not integrated into the electrical circuit as
intended, the entire humidifying process will be compromised, leading to drier air
conditions that could affect comfort and indoor air quality.
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7. Dirt pockets are required on:
A. Decorative appliances
B. Gas logs
C. Room heaters
D. None of the above

Dirt pockets, also known as dirt legs or sediment traps, are essential components in the
installation of gas piping systems. They serve to collect moisture, dirt, and other debris
that may exist in the gas supply line, thereby preventing these contaminants from
entering and potentially damaging the appliance.  In the context of this question, dirt
pockets are not required on decorative appliances, gas logs, or room heaters. These types
of appliances are generally designed to operate without the need for dirt pockets because
they typically operate at lower pressures and are less susceptible to the issues that dirt
pockets aim to mitigate. Instead, dirt pockets are often a consideration for appliances
that draw gas from the main supply line where contaminants might be present. 
Therefore, the correct answer indicates that none of the listed appliances require dirt
pockets, aligning with standard safety practices and appliance design considerations.

8. What is the function of a pressure relief valve on a pool
heater system?
A. To maintain the pool water level
B. To prevent over pressurizing the filter
C. To prevent damage to the system
D. To relieve excess water pressure caused by solar gun

The function of a pressure relief valve on a pool heater system is primarily to prevent
damage to the system. These valves are designed to automatically release excess pressure
that builds up within the system, which can occur due to a variety of factors, such as
thermal expansion of the water heated in the system or blockages that might impede
normal flow. If the pressure exceeds a safe level, the relief valve opens to allow water to
escape, thereby protecting the integrity of components like the heater, pipes, and other
fittings from potential failure or catastrophic damage.   By ensuring that the system does
not exceed its designed pressure limits, the relief valve plays a crucial role in
maintaining safe operational conditions, ultimately extending the service life of the
heater and enhancing safety for users.   The other options pertain to aspects that are not
the primary function of the pressure relief valve. For instance, managing pool water level
is a separate function, and while a pressure relief valve aids in overall system safety, it
does not specifically focus on the filter's pressure limits or relieve excess water pressure
generated by external sources such as solar equipment.
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9. What should be done to ensure safety when performing an
electrical test?
A. Keep tools away from water
B. Wear safety gloves
C. Always have a partner present
D. De-energize the circuit before testing

To ensure safety when performing an electrical test, de-energizing the circuit before
testing is essential. This practice eliminates the risk of electric shock, which can occur if
a live circuit is inadvertently contacted during testing. By ensuring that the circuit is not
carrying current, a tester can carry out their work without exposing themselves to
potential hazards.   De-energizing also allows for accurate assessments of the
components involved since any measurements taken while power is present can cause
erroneous readings and could lead to unsafe working conditions. Additionally, this
protocol is often a standard practice in electrical safety as it aligns with safety
regulations and guidelines for safe working environments.   In contrast, while wearing
safety gloves, keeping tools away from water, and having a partner present are all
important safety measures, they are supplementary to the fundamental rule of ensuring
that the circuit is de-energized. Only by first disconnecting power can a technician safely
proceed with their task.

10. A blue flame results from mixing primary air with gas
prior to ignition. What is this type of flame referred to as?
A. A Bunsen flame
B. A luminous flame
C. A gas-rich flame
D. An air-rich flame

A blue flame that results from the proper mixing of primary air with gas prior to ignition
is referred to as a Bunsen flame. This type of flame is commonly associated with Bunsen
burners, which are laboratory devices used to produce a controllable flame. The
characteristic blue color indicates a complete combustion process, where adequate
oxygen is available for the gas, leading to a more efficient and hotter flame.   This blue
hue arises because the fuel is burning completely, resulting in the production of water
vapor and carbon dioxide rather than soot or unburned fuel, which would produce other
flame colors. The Bunsen flame is typically used in controlled environments because it
provides a high-temperature, stable flame suitable for various applications.  In contrast,
descriptions like a luminous flame or a gas-rich flame would suggest incomplete
combustion, often characterized by yellow or orange hues due to soot production. An
air-rich flame implies that there is an excess of air, but the specific term "Bunsen flame"
accurately identifies the flame associated with complete combustion and optimal gas-air
mixing.
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