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1. At 0 PSIG, how many BTU are necessary to change 1 lb of
water at 212 degrees Fahrenheit into 1 lb of steam?
A. 144
B. 180
C. 970
D. 1,190

2. Which component is essential to verify before starting a
gas pilot?
A. Low-water cutoff
B. Gas pressure
C. Combustion air
D. Heat exchanger

3. A boiler operating at 100 PSI has a dry saturated steam
temperature of 338 degrees F. What is the boiler's water
temperature?
A. 180 degrees F
B. 212 degrees F
C. 309 degrees F
D. 338 degrees F

4. What type of valve has the most resistance to flow?
A. Globe
B. Gate
C. Ball
D. Butterfly

5. What is the role of a fire officer at the incident scene?
A. To act as a bystander
B. To provide medical assistance
C. To oversee and manage firefighting operations and ensure

safety protocols are followed
D. To decide the placement of hydrants
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6. What is defined as an ember in fire science?
A. A piece of fabric that catches fire
B. A small glowing piece of coal or wood
C. A type of fire ignition device
D. A solid mass of burning material

7. What does NFPA stand for?
A. National Fire Prevention Agency
B. National Fire Protection Association
C. National Fire Policy Authority
D. National Fire and Prevention Alliance

8. A boiler horsepower is defined as which of the following?
A. 970.3 Btuh.
B. Total heating surface times the factor of evaporation.
C. Evaporation of 34.5 lb of water from and at 212 degrees

Fahrenheit per hour.
D. Evaporation of 34.5 lb of water from and at 212 degrees

Fahrenheit per 8 hours.

9. What is a fire prevention plan?
A. A system for reporting fire hazards
B. A program designed to identify fire hazards
C. A guide for conducting fire drills
D. A plan for fire equipment maintenance

10. The purpose of a bottom blowdown is to?
A. Reduce boiler pressure
B. Remove sludge and sediment
C. Increase dissolved solids
D. Remove floating oil
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1. C
2. A
3. D
4. A
5. C
6. B
7. B
8. C
9. B
10. B
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1. At 0 PSIG, how many BTU are necessary to change 1 lb of
water at 212 degrees Fahrenheit into 1 lb of steam?
A. 144
B. 180
C. 970
D. 1,190

To convert 1 pound of water at 212 degrees Fahrenheit into 1 pound of steam at the same
temperature and pressure (0 PSIG), the necessary energy is expressed in British Thermal
Units (BTU). The heat required for this phase change is known as the latent heat of
vaporization.  At standard atmospheric conditions (0 PSIG), the latent heat of
vaporization for water is approximately 970 BTU per pound. This value represents the
energy needed to overcome the molecular forces that hold water molecules together in
liquid form, allowing them to escape into vapor (steam). The process does not change the
temperature of the water; it purely requires energy for the transition from liquid to
vapor.  In this scenario, understanding why this value is important helps reinforce
knowledge about the heat transfer involved in firefighting and other thermal dynamics.
Steam plays a crucial role in firefighting both as a coolant and a means of rapidly
lowering temperatures in fire scenarios, illustrating the importance of understanding the
latent heat of vaporization in practical applications.

2. Which component is essential to verify before starting a
gas pilot?
A. Low-water cutoff
B. Gas pressure
C. Combustion air
D. Heat exchanger

Verifying the low-water cutoff is a critical safety measure before starting a gas pilot
because this component monitors the water level within a boiler or heating system. If the
water level drops below a safe point, the low-water cutoff system will automatically shut
down the burner to prevent damage to the boiler and mitigate the risk of overheating or
explosion. Ensuring that this component is functioning correctly guarantees that there is
adequate water, preventing potentially dangerous situations when the pilot is ignited.  
While it is also important to check gas pressure, combustion air, and the heat exchanger,
the primary focus prior to igniting a gas pilot is to ensure that the low-water cutoff is
operational to maintain system safety.
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3. A boiler operating at 100 PSI has a dry saturated steam
temperature of 338 degrees F. What is the boiler's water
temperature?
A. 180 degrees F
B. 212 degrees F
C. 309 degrees F
D. 338 degrees F

In a boiler, the temperature of the water is closely tied to the steam temperature due to
the principles of thermodynamics. When a boiler produces dry saturated steam, that
steam is at the boiling point for that specific pressure—in this case, 100 PSI corresponds
to a saturated steam temperature of 338 degrees Fahrenheit.  At this latter stage, the
water within the boiler must also be at the corresponding temperature of 338 degrees
Fahrenheit to ensure that it is in equilibrium with the steam and can effectively continue
to generate steam. If the water temperature were lower than this, it would not be able to
maintain the conditions necessary to produce dry saturated steam and to handle phase
changes efficiently.  Therefore, since the conditions in this scenario specify a saturated
state, the water temperature must match that of the saturated steam at the same
pressure, which is indeed 338 degrees Fahrenheit. This relationship is fundamental in
understanding boiler operations and the properties of steam and water at various
pressures.

4. What type of valve has the most resistance to flow?
A. Globe
B. Gate
C. Ball
D. Butterfly

A globe valve is designed to control flow with a relatively high level of resistance due to
its internal structure. The flow path through a globe valve includes several turns and
changes in direction, which creates turbulence and resistance. This is because the flow
must navigate through a seat and disc mechanism, which is oriented perpendicular to the
flow direction.   In contrast, other types of valves, such as gate or ball valves, are
designed to provide minimal resistance when fully opened, as they allow for a
straight-through flow. Gate valves, for instance, operate by lifting a gate out of the way,
which leads to a straight flow path and less turbulence. Ball valves offer even less
resistance, utilizing a smooth sphere to allow fluid to pass through with minimal
interruption. Butterfly valves are also designed for efficient flow, with a disc that rotates
to adjust the flow but maintains a quicker flow path when fully open.  The preference for
globe valves when flow control is needed stems from their ability to vary and regulate
flow rates effectively, despite the resistance they introduce in the system. Understanding
the distinct characteristics and applications of different types of valves helps in selecting
the right valve for specific flow requirements in firefighting and other applications.
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5. What is the role of a fire officer at the incident scene?
A. To act as a bystander
B. To provide medical assistance
C. To oversee and manage firefighting operations and ensure

safety protocols are followed
D. To decide the placement of hydrants

The role of a fire officer at the incident scene primarily involves overseeing and
managing firefighting operations while ensuring that safety protocols are adhered to.
This responsibility encompasses a variety of tasks, including evaluating the situation,
making strategic decisions about resource allocation, directing personnel, and
coordinating efforts with other emergency services. Fire officers must be able to assess
hazards, establish command structures, and communicate effectively with their team and
other responding agencies to ensure a successful and safe outcome during incidents. 
This position also plays a critical role in maintaining the safety of both firefighters and
civilians by enforcing policies and procedures that minimize risk. Effective leadership is
essential during emergencies, as fire officers must rapidly adapt to changing conditions
and make informed decisions that can impact the effectiveness of firefighting efforts and
the safety of those involved.   The other options do not accurately represent the primary
responsibilities of a fire officer in this context. Acting as a bystander is contrary to the
proactive and leadership role expected of an officer, while providing medical assistance,
though important, is typically the responsibility of designated emergency medical
personnel rather than fire officers. Deciding the placement of hydrants is a task related
to water supply planning and infrastructure, not something that would typically fall
under the direct responsibilities of a fire officer at an incident scene.

6. What is defined as an ember in fire science?
A. A piece of fabric that catches fire
B. A small glowing piece of coal or wood
C. A type of fire ignition device
D. A solid mass of burning material

In fire science, an ember is specifically defined as a small glowing piece of coal or wood.
Embers are the remnants of a fire after the flames have diminished but still possess
enough heat to ignite nearby combustible materials. They can remain hot for an extended
period, sometimes even burning slowly and emitting light without visible flames.  
Understanding embers is crucial in fire management and prevention, as they can travel
through the air, igniting new fires far from the original source. This makes them
significant in wildfire scenarios, where winds can carry embers over considerable
distances, leading to spot fires and the potential for the fire to spread.   Other options,
like a piece of fabric that catches fire, a type of fire ignition device, and a solid mass of
burning material, do not accurately define what an ember is. They describe different
aspects of combustion and fire dynamics but do not encompass the specific, glowing
description that characterizes an ember.
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7. What does NFPA stand for?
A. National Fire Prevention Agency
B. National Fire Protection Association
C. National Fire Policy Authority
D. National Fire and Prevention Alliance

The acronym NFPA stands for the National Fire Protection Association. This organization
is dedicated to eliminating fire and other hazards, promoting fire safety through the
development of codes and standards, providing educational resources, and conducting
research in fire protection. The NFPA is widely recognized for issuing standards that are
adopted by fire departments and building codes across the United States, influencing
policies that aim to enhance safety and reduce risks associated with fire hazards.  The
other options, while they may seem plausible at a glance, do not accurately represent the
established organization and its mission. The alternate names suggest a focus on
prevention or policy, but they do not capture the comprehensive scope of safety
standards and community education that the NFPA encompasses. Ultimately, the correct
identification of NFPA as the National Fire Protection Association is essential for anyone
studying fire safety and emergency response protocols.

8. A boiler horsepower is defined as which of the following?
A. 970.3 Btuh.
B. Total heating surface times the factor of evaporation.
C. Evaporation of 34.5 lb of water from and at 212 degrees

Fahrenheit per hour.
D. Evaporation of 34.5 lb of water from and at 212 degrees

Fahrenheit per 8 hours.
The definition of a boiler horsepower is indeed focused on the amount of water it can
convert into steam from and at a specific temperature. The correct answer describes this
process accurately: a boiler horsepower is defined as the evaporation of 34.5 pounds of
water from and at 212 degrees Fahrenheit per hour.   This definition emphasizes the
efficiency and capacity of a boiler in producing steam, which is a critical aspect in many
industrial and heating applications. The temperature of 212 degrees Fahrenheit is
significant as it is the boiling point of water at standard atmospheric pressure, making
this a standard measure for evaluating boiler performance.  In contrast, the other
options do not accurately define a boiler horsepower. While one option mentions a
specific measurement in Btuh (British thermal units per hour), it does not relate directly
to the standard definition of boiler horsepower. Another option relates to the surface
area of the boiler and its efficiency based on evaporation, which is a concept in boiler
design but not the definition of horsepower itself. Finally, the option referring to an
8-hour cycle misrepresents the standard measurement, which is based on a one-hour
timeframe. Thus, the emphasis on hourly evaporation at the boiling point of water is what
makes the correct choice the appropriate definition of boiler horsepower.
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9. What is a fire prevention plan?
A. A system for reporting fire hazards
B. A program designed to identify fire hazards
C. A guide for conducting fire drills
D. A plan for fire equipment maintenance

A fire prevention plan is a comprehensive strategy designed to identify, evaluate, and
mitigate potential fire hazards within a facility or area. This involves conducting a
thorough analysis of the environment to pinpoint risks that could lead to a fire, such as
flammable materials, faulty wiring, or inadequate access for emergency services. By
systematically identifying these hazards, the plan allows organizations to take proactive
measures to eliminate or reduce the risks, ultimately preventing fires from occurring in
the first place.  The plan typically includes various components, such as employee
training, regular inspections, and maintenance protocols to ensure safety standards are
upheld. While other options refer to important aspects of fire safety—such as reporting
hazards, conducting drills, and maintaining fire equipment—they do not encompass the
full scope of what a fire prevention plan entails. The focus of the prevention plan is
broader, integrating multiple strategies aimed at reducing the likelihood of fire
incidents.

10. The purpose of a bottom blowdown is to?
A. Reduce boiler pressure
B. Remove sludge and sediment
C. Increase dissolved solids
D. Remove floating oil

The purpose of a bottom blowdown is to remove sludge and sediment that accumulate in
the bottom of a boiler. Over time, impurities from the feedwater can settle and form
sludge, which can negatively affect the boiler's efficiency and safety. By performing a
bottom blowdown, these deposits are flushed out, helping to maintain proper water
quality and prevent potential issues such as overheating or corrosion, which can result
from the buildup of debris.   This process is essential for maintaining the operational
integrity of the boiler and ensuring that it runs efficiently over its lifespan. Proper
management of sediment levels is crucial for preserving the reliability and performance
of the boiler system.
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