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1. What does the circulation ratio refer to?
A. The total volume of steam produced

B. The amount of water circulated compared to steam
generated

C. The density of the fluid flowing through
D. The temperature difference in the boiler tubes

2. How do dissolved solids typically affect the clarity of water?
A. They always make water cloudy
B. They can create colors but often leave water clear
C. They make water completely opaque
D. They do not affect the clarity

3. What is the primary function of the boiler casing?
A. To provide thermal energy to the boiler
B. To serve as a gas-tight enclosure
C. To allow for easy maintenance of the boiler components
D. To enhance the aesthetic appearance of the boiler

4. What recovery rate can be expected from an EDI system?
A. 70% - 80%
B. 90% - 95%
C. 100%
D. 80% - 90%

5. What does an equilibrium phosphate program help
prevent?

A. Scale formation

B. Corrosion from high iron content

C. Phosphate hideout in high-pressure boilers
D. Mechanical failure in boiler components
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6. What is the main purpose of a condensate polishing
system?

A. To increase the temperature of condensate

B. To remove a small amount of contaminants from condensate
C. To add chemicals to the condensate

D. To enhance the chemical reactions in the boiler

7. What is the typical thermal efficiency range for subcritical
plants?

A. 25%-30%
B. 35%-38%
C. 38%-40%
D. 40%-45%

8. Why can surface condensers be classified as deaerators?
A. Because they heat the water to boiling point
B. Because they remove dirt from water
C. Due to their ability to condense all vapors

D. They have air ejectors for removing dissolved gases

9. At what pressure is forced circulation typically preferred?
A. Below 5,000 kPa

B. Above 12,400 - 14,000 kPa
C. Between 8,000 - 10,000 kPa
D. Equal to atmospheric pressure

10. How much can boiler efficiency increase by using an air
heater?

A. 1-2%
B. 3-4%
C. 5-10%
D. 15-20%

Sample study guide. Visit https://2ndclasspowereng2a3.examzify.com for the full version



Answers

Sample study guide. Visit https://2ndclasspowereng2a3.examzify.com for the full version



WoOmROEREEW

.c .
@]

)

NORNAUTARWN -

Sample study guide. Visit https://2ndclasspowereng2a3.examzify.com for the full version



Explanations

Sample study guide. Visit https://2ndclasspowereng2a3.examzify.com for the full version



1. What does the circulation ratio refer to?
A. The total volume of steam produced

B. The amount of water circulated compared to steam
generated

C. The density of the fluid flowing through
D. The temperature difference in the boiler tubes

The circulation ratio is a key concept in steam generation systems, particularly in the
context of boilers. It refers specifically to the amount of water that is circulated
compared to the amount of steam that is generated. This ratio is significant because it
helps to determine the efficiency and effectiveness of the boiler's operation. In a
well-designed boiler, there has to be a balance between water and steam; the circulation
ratio allows engineers to assess whether the heat transfer and vaporization processes are
occurring optimally. A high circulation ratio typically indicates efficient heat exchange
and sufficient water flow to produce steam, while a low ratio may signal inefficiencies or
potential operational issues. Understanding the circulation ratio is crucial for
maintaining proper boiler function, managing thermal efficiency, and ensuring that
enough water is available to prevent localized overheating, which can lead to damage.
Thus, the correct answer aligns with the fundamental principles of how water and steam
interact in boiler systems.

2. How do dissolved solids typically affect the clarity of water?
A. They always make water cloudy
B. They can create colors but often leave water clear

C. They make water completely opaque
D. They do not affect the clarity

Dissolved solids can indeed affect the clarity of water, but they do not always create a
cloudy appearance. In many cases, dissolved solids may introduce colors to the water,
depending on the types and concentrations of the substances present. Yet, despite having
these soluble constituents, the water can often remain clear because these solids do not
form visible particulates. For instance, substances like salts and minerals can dissolve
in water without causing turbidity, allowing light to pass through while imparting a color
that might be discernible under certain conditions. This nuanced interaction illustrates
how the presence of dissolved solids can contribute to the overall aesthetic quality of the
water without necessarily affecting its transparency in a way that would hinder visibility.
The clarity is primarily influenced by particulate matter and suspended solids, which are
different from dissolved solids.
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3. What is the primary function of the boiler casing?
A. To provide thermal energy to the boiler
B. To serve as a gas-tight enclosure

C. To allow for easy maintenance of the boiler components
D. To enhance the aesthetic appearance of the boiler

The primary function of the boiler casing is to serve as a gas-tight enclosure. This is
crucial because it ensures that the combustion gases produced during the burning of fuel
within the boiler are contained, preventing them from escaping into the surrounding
environment. A gas-tight casing helps maintain efficiency by allowing the combustion
process to occur under controlled conditions, which is essential for optimal heat transfer
and energy production. Additionally, it plays an important role in safety by minimizing
the risk of gas leaks that could lead to hazardous situations. In addition to containing
combustion gases, a well-designed boiler casing also supports insulation, helping to
retain heat and improve energy efficiency. The structural integrity and seals of the casing
are therefore critical in maintaining the operational efficacy of the boiler and ensuring
the safety of the facility. The other choices, while they touch on elements related to
boiler function or design, do not accurately represent the primary purpose of the casing
itself. For example, providing thermal energy relates more to the internal processes of
the boiler rather than the casing, and while maintenance and aesthetics are
considerations, they are not the primary functions of the casing.

4. What recovery rate can be expected from an EDI system?
A. 70% - 80%
B. 90% - 95%
C. 100%
D. 80% - 90%

The expected recovery rate from an Electrodeionization (EDI) system is typically in the
range of 90% to 95%. This is due to the efficiency with which EDI systems remove ionic
contaminants from water. EDI utilizes an electric field to drive the ion exchange process,
enhancing the removal of dissolved ions while minimizing the need for chemical
regenerants. The high recovery rate reflects the ability of EDI to continuously treat
water with minimal waste generation. In practical applications, the efficiency of the
system can be influenced by factors such as feedwater quality, system design, and
operational parameters, but generally, achieving recovery rates close to 95% is common.
This makes EDI systems a favorable option for processes requiring high-purity water, as
they can significantly reduce waste compared to other ion exchange methods.
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5. What does an equilibrium phosphate program help
prevent?

A. Scale formation
B. Corrosion from high iron content
C. Phosphate hideout in high-pressure boilers

D. Mechanical failure in boiler components

An equilibrium phosphate program is primarily designed to help prevent phosphate
hideout in high-pressure boilers. This phenomenon occurs when phosphate levels in the
boiler water drop below the desired threshold due to changes in temperature or pressure,
which can lead to insufficient phosphate concentrations to effectively prevent scale
formation. By maintaining equilibrium phosphate levels, the program ensures that
there is a consistent supply of phosphates to bind with calcium and magnesium ions that
could otherwise precipitate and form scale. Scale formation can cause significant
operational issues, including reduced heat transfer efficiency, increased fuel
consumption, and potential overheating of boiler components. However, the specific
focus of an equilibrium phosphate program is to manage the levels of phosphates in the
boiler water to prevent the hideout scenario, thus ensuring effective protection against
scale buildup. In summary, the correct focus of the program is on preventing phosphate
hideout, which directly relates to maintaining optimal operating conditions in
high-pressure boiler systems.

6. What is the main purpose of a condensate polishing
system?

A. To increase the temperature of condensate

B. To remove a small amount of contaminants from condensate
C. To add chemicals to the condensate

D. To enhance the chemical reactions in the boiler

The main purpose of a condensate polishing system is to remove a small amount of
contaminants from condensate. This process is crucial in maintaining the quality of the
water that returns to the boiler. Contaminants in the condensate, such as dissolved
solids, oils, and chemicals, can lead to issues like corrosion, scaling, and reduced
efficiency in the boiler system. By effectively polishing the condensate, the system
ensures that the water quality is high enough to prevent these problems, which can
result in costly repairs and downtime. In a power plant, maintaining the purity of the
steam and water cycle is vital for optimal operational performance, and that is where the
condensate polishing system plays a critical role. It allows the mechanical and chemical
integrity of the boiler and turbine systems to be preserved over time, promoting longevity
and efficiency.
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7. What is the typical thermal efficiency range for subcritical
plants?

A. 25%-30%
B. 35%-38%
C. 38%-40%
D. 40%-45%

Subcritical plants, which operate below the critical pressure of water, typically exhibit
thermal efficiency in the range of 30% to 40%. The thermal efficiency is influenced by
various factors, including the design of the plant, the type of fuel used, and operational
conditions. The correct answer reflects this characteristic range, as subcritical plants
do not reach the higher efficiencies associated with supercritical or ultra-supercritical
technologies, where efficiencies can exceed 40%. In subcritical systems, the thermal
efficiency is limited due to the way heat is transferred and the higher specific enthalpy of
steam used in the cycle compared to supercritical cycles. Therefore, placing the typical
efficiency range for these plants at 38%-40% is accurate and aligns with industry
standards for conventional steam cycles. This option represents the upper side of what
can be reasonably achieved in terms of efficiency in subcritical steam generation,
factoring in operational efficiencies and design constraints.

8. Why can surface condensers be classified as deaerators?
A. Because they heat the water to boiling point
B. Because they remove dirt from water
C. Due to their ability to condense all vapors
D. They have air ejectors for removing dissolved gases

Surface condensers can be classified as deaerators primarily because they are equipped
with air ejectors or vacuum systems that serve to remove dissolved gases from the
condensate. In the operation of a surface condenser, as steam passes through the
condenser, it is cooled and condensed back into water. The presence of air or other
non-condensable gases can negatively impact the efficiency of the system and may lead
to corrosion in the boiler feedwater. By utilizing air ejectors, these condensers create a
low-pressure environment that helps to remove air and other gases that might be present
in the condensate. This is particularly important because non-condensable gases can
form corrosive conditions in the system and reduce the effectiveness of heat transfer. In
summary, the classification of surface condensers as deaerators is valid due to their
specific design features that enable them to effectively remove air and other dissolved
gases, thereby improving the quality of the water being returned to the boiler system.
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9. At what pressure is forced circulation typically preferred?
A. Below 5,000 kPa
B. Above 12,400 - 14,000 kPa
C. Between 8,000 - 10,000 kPa
D. Equal to atmospheric pressure

Forced circulation is typically preferred at higher pressures, specifically in the range of
above 12,400 - 14,000 kPa. This is because forced circulation improves the efficiency of
heat transfer in high-pressure systems. At elevated pressures, the boiling point of water
increases, which allows for more effective heat exchange in applications such as boilers,
where maintaining proper flow and temperature distribution is crucial. At these higher
pressures, the use of pumps to create forced circulation helps maintain a consistent flow
rate, which ensures that the heat generated is evenly distributed and transferred. This is
essential in preventing localized overheating and ensuring the safety and efficiency of
the system. In lower pressure scenarios, such as below 5,000 kPa or equal to
atmospheric pressure, natural circulation can often suffice as gravity can help drive fluid
movement. However, as operating pressures increase, natural circulation may become
inadequate due to the increased density of the fluid and potential for vapor formation,
making forced circulation necessary to maintain system performance and safety.

10. How much can boiler efficiency increase by using an air
heater?

A. 1-2%
B. 3-4%
C. 5-10%
D. 15-20%

In the context of boiler efficiency, an air heater can significantly enhance performance by
preheating the combustion air that is supplied to the boiler. By raising the temperature
of the incoming air, it effectively reduces the energy required to bring the air to the
combustion temperature. This means that more of the heat generated during the
combustion process is available for useful work rather than being lost through the
exhaust gases. The range of 5-10% improvement in efficiency is a realistic expectation
based on industry practices and empirical data. This increase can lead to improved
overall system performance, reduced fuel consumption, and lower greenhouse gas
emissions, making air heaters a beneficial addition in many boiler systems. Opting for
an air heater not only enhances boiler efficiency but also contributes to cost savings in
fuel expenses. Thus, the improvement in efficiency through the use of an air heater is
significant enough to be categorized within this range, which aligns well with standard
performance metrics observed in various heating applications.
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