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1. In the flow of a CFB, which component is responsible for
most solid removal?

A. The superheater

B. The cyclone

C. The economizer

D. The mechanical dust collector

2. What is the role of a pressure relief valve?
A. To regulate the temperature inside the boiler
B. To maintain a consistent water level
C. To prevent excessive pressure build-up in systems
D. To monitor fuel consumption

3. What is the significance of keeping gases above the dew
point in air heaters?

A. To facilitate optimal heat transfer
B. To prevent moisture condensation
C. To enhance combustion efficiency
D. To reduce sulfur oxides emissions

4. What is the relationship between temperature and pressure
in a steam system?

A. As temperature increases, pressure decreases

B. Temperature and pressure are unrelated

C. As temperature increases, pressure also increases
D. As pressure increases, temperature decreases

5. What is one category of forced circulation boilers?
A. Once through boilers
B. Constant pressure boilers
C. Multi-fuel boilers
D. Batch boilers
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6. What does HRSG stand for in power generation?
A. Heat Recovery Steam Generator
B. High-Rate Steam Generator
C. Heat Radial System Group
D. Heat Reactant Steam Generator

7. What defines the last stage of heat recovery in a boiler?
A. An economizer for heating feed water
B. An air heater with a heat exchange surface

C. A super heater for generating high-temperature steam
D. A feedwater heater for preheating water

8. Identify a common cause of boiler tube failure.
A. Excessive temperature gradient
B. Corrosion due to water-metal reaction
C. Inadequate oxygen supply
D. Incorrect fuel type usage

9. Which boiler type is typically factory-made and designed
for easy transport?

A. Field erected boiler
B. Shop assembled boiler
C. Packaged boiler

D. Pressure vessel boiler

10. What is the secondary function of combustion air in black
liquor combustion?

A. Reduce emissions

B. Help with combustion completion
C. Generate steam

D. Increase pressure
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1. In the flow of a CFB, which component is responsible for
most solid removal?

A. The superheater
B. The cyclone

C. The economizer
D. The mechanical dust collector

The cyclone is a critical component in a Circulating Fluidized Bed (CFB) system,
primarily responsible for the separation and removal of solid particles from the gas
stream. In a CFB operation, gas and solid fuels are intimately mixed, resulting in a
fluid-like behavior. As this mixture rises, the cyclone utilizes centrifugal force to separate
the solids from the gas. The design of the cyclone allows heavier particles to be directed
towards the wall, where they fall down to the bottom and are recirculated back into the
bed, while the cleaner gas exits through the top. This mechanism is particularly effective
for capturing and retaining the solid particles within the system, ensuring that the
majority of unburned solids and other particulates are removed efficiently from the gas
stream. The efficiency of the cyclone makes it an essential component for maintaining
optimal combustion conditions and minimizing emissions from the system, making it
integral to the overall function of a CFB. In contrast, the superheater primarily raises
the temperature of the steam after it has been generated, the economizer pre-heats the
feedwater before it enters the steam boiler to improve efficiency, and the mechanical
dust collector serves to reduce dust emissions but does not play a significant role in the
primary removal of solids from the main

2. What is the role of a pressure relief valve?
A. To regulate the temperature inside the boiler
B. To maintain a consistent water level
C. To prevent excessive pressure build-up in systems

D. To monitor fuel consumption

The role of a pressure relief valve is crucial in maintaining the safety and integrity of
pressurized systems, such as boilers, tanks, and pipelines. It is designed to automatically
open at a predetermined set point to discharge excess pressure and thereby prevent the
pressure within the system from exceeding safe limits. When pressure builds up—due to
factors such as thermal expansion, equipment malfunction, or operational issues—the
pressure relief valve acts as a safety mechanism. By releasing excess pressure, it helps to
avoid potential catastrophic failures, such as ruptures or explosions, that could occur if
the pressure continues to rise unchecked. In contrast, regulating temperature,
maintaining consistent water levels, and monitoring fuel consumption are separate
functions that involve different mechanisms and controls. These processes are essential
for the operation of a boiler, but they do not pertain to the primary function of the
pressure relief valve which focuses solely on pressure management.
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3. What is the significance of keeping gases above the dew
point in air heaters?

A. To facilitate optimal heat transfer
B. To prevent moisture condensation

C. To enhance combustion efficiency
D. To reduce sulfur oxides emissions

Keeping gases above the dew point in air heaters is crucial primarily to prevent moisture
condensation. When gases cool down to or below their dew point, water vapor present in
the gas will condense into liquid water. This condensation can lead to several problems,
including corrosion of the heating surfaces, reduced thermal efficiency, and increased
maintenance requirements due to potential damage to the system. In addition, the
presence of moisture can create a favorable environment for microbial growth, which can
further compromise system integrity and air quality. By ensuring that the gases remain
above the dew point, the air heater operates efficiently without the negative
consequences that condensation would bring. Thus, maintaining the temperature of the
gases above the dew point is vital for preserving the integrity of the heat exchanger and
ensuring reliable operation.

4. What is the relationship between temperature and pressure
in a steam system?

A. As temperature increases, pressure decreases
B. Temperature and pressure are unrelated
C. As temperature increases, pressure also increases

D. As pressure increases, temperature decreases

In a steam system, the relationship between temperature and pressure is governed by the
properties of steam as described by the phase diagram and the ideal gas law, specifically
for saturated steam conditions. When temperature increases in a steam system, the
kinetic energy of the water molecules increases, which results in more collisions among
the molecules and refers to an increase in pressure. This means that as you heat water
and produce steam, the pressure builds up within the system. In a closed system, where
steam and water coexist, higher temperatures correspond to higher pressure, as dictated
by the steam tables where specific temperatures correlate with precise saturation
pressures. This correlation is essential in steam systems, particularly when designing,
operating, and maintaining equipment such as boilers and turbines, where
understanding the operating conditions helps in ensuring safe and efficient functionality.
Other options do not reflect the established relationship in thermodynamic principles.
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5. What is one category of forced circulation boilers?
A. Once through boilers

B. Constant pressure boilers
C. Multi-fuel boilers
D. Batch boilers

Once through boilers are a category of forced circulation boilers that are designed to
have water continuously flow through the heater section and into the steam generator
without any accumulation of water. In this type of boiler, water is fed into the system at
high pressure, heated to saturation temperature, and then converted to steam in a single
pass through the boiler tubes. This design allows for efficient heat transfer and
minimizes the potential for overheating and other issues associated with water
accumulation. The distinct operational process of once through boilers makes them
particularly suitable for high-capacity, high-efficiency applications, often in power
generation. They can also handle changes in load conditions effectively due to their
ability to regulate flow rates and operate at varying pressures without impacting
performance significantly. Other categories mentioned, such as constant pressure
boilers or multi-fuel boilers, may involve different operational principles or design
features that do not specifically align with the forced circulation requirements as seen in
once through boilers.

6. What does HRSG stand for in power generation?

A. Heat Recovery Steam Generator
B. High-Rate Steam Generator

C. Heat Radial System Group
D. Heat Reactant Steam Generator

In power generation, HRSG stands for Heat Recovery Steam Generator. This equipment is
crucial for improving the efficiency of power plants, particularly those that operate on
combined cycle systems. An HRSG captures waste heat from the exhaust gases of gas
turbines to produce steam, which can then be used to drive a steam turbine, generating
additional electricity. The design of HRSGs allows them to maximize the utilization of
energy resources, leading to lower fuel consumption and reduced emissions. They are
often a key component in systems aiming for high efficiency, particularly in applications
where both gas and steam turbines are employed. By effectively recovering waste heat,
HRSGs optimize overall plant performance and contribute to energy conservation efforts
in the industry. The other options do not represent standard terminology within the
context of power generation and do not accurately describe any specific component or
system related to steam generation in power plants.
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7. What defines the last stage of heat recovery in a boiler?
A. An economizer for heating feed water
B. An air heater with a heat exchange surface

C. A super heater for generating high-temperature steam
D. A feedwater heater for preheating water

The last stage of heat recovery in a boiler is characterized by an air heater with a heat
exchange surface. This component is essential in enhancing the overall efficiency of the
boiler system through the recovery of waste heat. In a boiler system, after the
combustion process, the flue gases still contain significant thermal energy. An air heater
utilizes this residual heat by transferring it to the incoming combustion air. This process
effectively preheats the air before it enters the combustion chamber, which not only
improves combustion efficiency by allowing for a more complete burn of the fuel but also
helps in reducing fuel consumption and emissions. The other options, while important
components of the thermal efficiency improvements within boiler systems, do not
represent the final stage of heat recovery. An economizer primarily focuses on heating
the feed water, often as a preceding step to broader heat recovery. A super heater
enhances the temperature of the steam but does not directly engage with the waste heat
recovery from flue gases. A feedwater heater, while crucial for preheating, also occurs
earlier in the heat recovery sequence. Thus, the air heater is the best representation of
the final step in this context.

8. Identify a common cause of boiler tube failure.
A. Excessive temperature gradient
B. Corrosion due to water-metal reaction

C. Inadequate oxygen supply
D. Incorrect fuel type usage

Boiler tube failure is a significant concern in power engineering, and understanding the
causes is crucial for maintaining operational efficiency and safety. Corrosion due to
water-metal reaction is a prevalent issue that leads to boiler tube failures. This type of
corrosion occurs when boiler water interacts with the metal surfaces of the tubes, often
exacerbated by factors such as improper water chemistry, inadequate treatment, and
high temperatures. As water is heated within the boiler, it creates conditions that can
lead to the dissolution of metal ions from the tube material. This process can
significantly weaken the tubes, promote pitting, and ultimately result in leaks or
catastrophic failure. Furthermore, if the boiler water contains dissolved oxygen, it can
exacerbate corrosion rates. Managing water quality, maintaining proper pH, and
ensuring that chemical treatments are effectively applied are vital for preventing this
type of failure. The other potential causes mentioned, while relevant in various contexts,
do not have the same direct and common link to tube failure as corrosion from
water-metal reactions does. Understanding these dynamics and implementing rigorous
water treatment strategies are essential components in ensuring the longevity and
reliability of boiler systems.

Sample study guide. Visit https://3rdclasspowereng3bl.examzify.com for the full version

11



9. Which boiler type is typically factory-made and designed
for easy transport?

A. Field erected boiler

B. Shop assembled boiler
C. Packaged boiler

D. Pressure vessel boiler

The correct answer is the packaged boiler, as it is specifically designed to be
factory-made, which allows for efficient production and consistency in quality. Packaged
boilers come pre-assembled with necessary components, such as burners, controls, and
safety devices, so they are ready for immediate installation upon arrival at the job site.
This makes them highly portable compared to other boiler types, facilitating easy
transport and quicker commissioning. Unlike packaged boilers, field-erected boilers are
constructed on-site, which involves assembling large components and often requires
complex logistical planning, making them more challenging to transport. Shop
assembled boilers are similar but generally refer to systems that may require some
assembly on-site; they are not as compact and ready-to-install as packaged boilers.
Pressure vessel boilers encompass a variety of designs intended for containing fluids
under pressure but may not be specifically designed for ease of transport like the
packaged boiler.

10. What is the secondary function of combustion air in black
liquor combustion?

A. Reduce emissions

B. Help with combustion completion
C. Generate steam

D. Increase pressure

In black liquor combustion, the secondary function of combustion air is to help with
combustion completion. This process involves ensuring that all the combustible
components in the black liquor are fully oxidized during combustion. Providing adequate
combustion air helps to maintain an efficient burning process, which is crucial for
optimizing energy release and minimizing unburned residues. While black liquor
contains a significant amount of volatile organic components that require proper oxygen
availability for complete combustion, the introduction of combustion air not only aids in
this completion process but also supports the overall efficiency of the boiler operation.
By ensuring that combustion is thorough, the generation of problematic emissions is
diminished—though that would fall under the primary function of optimizing
performance rather than being its sole purpose. The other options focus on distinct
aspects of the combustion process. Generating steam pertains to the primary purpose of
the combustion process overall but does not specifically highlight the role of combustion
air. Similarly, increasing pressure is related to the system's operation and the result of
steam generation. Reducing emissions is an important outcome of efficient combustion
but is not specifically tied to the secondary function of combustion air, which is more
focused on ensuring that the burning process completes effectively.
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