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1. How many gallons can a tank hold if it has the dimensions
of 110 feet high and 90 feet in diameter, filled 70%?

A. 45,000 gallons
B. 47,688.75 gallons
C. 50,500 gallons
D. 55,000 gallons

2. What is the appropriate license for managing a boiler that
is rated at 600 horsepower?

A. First class engineer

B. Second class engineer

C. Chief engineer

D. Special engineer's license

3. If valves are used on the water column connections, what
type must they be?

A. Check valves

B. Blow off type valves

C. Valves that can be locked open
D. Lever valves

4. The scale of a draft gauge is measured in inches of what
substance?

A. Mercury.
B. Steam.
C. Water.
D. Oil.

5. Which of the following factors does NOT influence boiler
efficiency?

A. Fuel type

B. Heat losses

C. Water quality

D. Ambient temperature
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6. What is the primary function of a soot blower?
A. To clean the flue gas path
B. To decrease boiler pressure
C. To enhance combustion
D. To control water levels

7. What is one effect of insufficient combustion air?
A. Higher efficiency
B. Increased soot formation
C. Lower emissions

D. Reduced fuel consumption

8. What does absolute pressure represent?
A. Atmospheric pressure minus gauge pressure
B. Gauge pressure minus atmospheric pressure

C. Atmospheric pressure plus gauge pressure
D. Gauge pressure only

9. An expansion tank or compression tank would be used with
which type of boiler?

A. Hot water boiler
B. Steam boiler only
C. Special boiler only
D. Any type of boiler

10. What does it mean if a bearing is described as brass
bound?

A. It is made of brass

B. It is held together with a brass ring
C. The babbit is all worn out
D. Brass bolts are used
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1. How many gallons can a tank hold if it has the dimensions
of 110 feet high and 90 feet in diameter, filled 70%?

A. 45,000 gallons
B. 47,688.75 gallons
C. 50,500 gallons
D. 55,000 gallons

To find out how many gallons a tank can hold, especially when it's filled to a certain
percentage, it's important first to calculate the volume of the tank in cubic feet, and then
convert that volume into gallons. The formula for the volume of a cylinder is: \[ V = \pi
r~2 h\] Where: - \( V) is the volume, - \( r\) is the radius, - \( h ) is the height. Given
the tank's height is 110 feet and the diameter is 90 feet, we can find the radius by
dividing the diameter by 2: \[ r = \frac{90}{2} = 45 \text{ feet} \ Now substituting \( r
\) and \( h ) into the volume formula: \[ V = \pi (45)~2 (110) \] Calculating this
step-by-step: 1. Calculate \( (45)"2 = 2025 ). 2. Multiply by the height: \( 2025 \times

110 = 222750). 3. Finally multiply by \( \pi \) (approximately 3.14159): \[ V \approx
3.14159 \times 222750 \approx

2. What is the appropriate license for managing a boiler that
is rated at 600 horsepower?

A. First class engineer
B. Second class engineer
C. Chief engineer

D. Special engineer's license

The appropriate license for managing a boiler rated at 600 horsepower is the Chief
Engineer license. In Minnesota, the licensing system categorizes the authority to operate
industrial equipment based on the size and horsepower of the boilers. A Chief Engineer
license is required for high-capacity boilers, generally those that exceed certain
horsepower thresholds, which include boilers rated at 600 horsepower. This designation
indicates that the holder has attained the necessary training and expertise to manage
such large and potentially complex systems safely and efficiently. The other license
types, while also important in various contexts, do not cover the operation of large
boilers. For example, the First Class Engineer license is typically designated for boilers of

specific sizes, while the Second Class Engineer license and Special Engineer's license
have even more limited scopes.
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3. If valves are used on the water column connections, what
type must they be?

A. Check valves
B. Blow off type valves
C. Valves that can be locked open

D. Lever valves

The requirement for valves on water column connections to be of a type that can be
locked open is based on safety and operational reliability. Locking mechanisms ensure
that once the valve is opened for proper monitoring and maintenance of water levels in
the boiler, it remains in that position without the risk of accidental closure. This is
crucial for maintaining accurate water levels, which are essential for the safe operation
of a boiler. Water columns are integral to the boiler's water level indication, allowing
operators to see the water level and make informed decisions regarding the boiler's
operation. When these valves can be securely locked in the open position, it helps to
prevent operational disruptions and enables continuous monitoring. Additionally, it
minimizes the chances of human error that could lead to unsafe conditions if a valve
were to unintentionally close during operation. Other options, while relevant in different
contexts, do not provide the same level of assurance for safe operation specific to water
column connections. For instance, check valves facilitate flow in one direction but do not
address the need for locking features. Similarly, blow-off type valves primarily deal with
discharging water and sediment, whereas lever valves provide manual control but lack a
security feature for locking. Thus, the requirement for valves that can be locked open is
designed to uphold safety standards

4. The scale of a draft gauge is measured in inches of what
substance?

A. Mercury.
B. Steam.
C. Water.
D. Oil.

The scale of a draft gauge is measured in inches of water because draft gauges are
specifically designed to measure the pressure or vacuum in a system in terms of water
column height. This measurement reflects how much pressure is being exerted against
the water in a vertical tube, represented in inches. Using water is advantageous due to
its density and properties, which allow for sensitive readings in relatively small pressure
changes that are common in drafting applications. Measurements can vary depending on
the specifics of the system, but water is the standard reference medium because it
provides a practical balance between sensitivity and the need for physical space in the
measuring device.
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5. Which of the following factors does NOT influence boiler
efficiency?

A. Fuel type
B. Heat losses
C. Water quality

D. Ambient temperature

Boiler efficiency is primarily affected by various operational and environmental factors
that determine how effectively the boiler converts fuel into useful energy. Fuel type
plays a significant role in efficiency, as different fuels have varying energy contents and
combustion characteristics. The heat losses from the boiler, including stack losses and
radiation losses, also impact efficiency; minimizing these losses maximizes the amount of
energy that can be effectively utilized. Water quality is another crucial factor because
impurities in water can lead to scaling or corrosion, which can impede heat transfer and
reduce operational efficiency. Ambient temperature, however, typically does not
significantly influence boiler efficiency. While extreme temperatures might affect the
boiler's operation in terms of additional energy needed for heating, efficiency concerns
mainly revolve around combustion, heat exchange, and loss management rather than the
ambient conditions. Thus, ambient temperature is the factor that does not directly relate
to boiler efficiency in the same way the other three factors do.

6. What is the primary function of a soot blower?
A. To clean the flue gas path

B. To decrease boiler pressure
C. To enhance combustion
D. To control water levels

The primary function of a soot blower is to clean the flue gas path. Soot blowers are
essential components in a boiler system designed to remove soot and other foreign
deposits that accumulate on the heat exchange surfaces. Over time, these deposits can
lead to reduced heat transfer efficiency, increased fuel consumption, and higher
emissions. By employing high-pressure steam or air, soot blowers help maintain optimal
heat transfer efficiency and ensure that the flue gas can pass through the system without
obstruction. Proper cleaning of the flue gas path translates to enhanced operational
performance and reliability of the boiler system, ultimately contributing to energy
efficiency and reduced operational costs. The other options, while related to boiler
operation, serve different functions. Decreasing boiler pressure focuses on pressure
management, enhancing combustion aims to optimize fuel burning efficiency, and
controlling water levels is crucial for safe operation but does not pertain directly to
removing soot from the system.
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7. What is one effect of insufficient combustion air?
A. Higher efficiency
B. Increased soot formation

C. Lower emissions
D. Reduced fuel consumption

Insufficient combustion air significantly impacts the combustion process, leading to
increased soot formation. When there is not enough air, the fuel does not burn
completely. This incomplete combustion produces carbon, which can accumulate as soot.
Soot not only reduces the efficiency of the boiler by creating deposits that negatively
affect heat transfer but can also compromise the overall performance and may require
additional maintenance to clean the system. On the other hand, higher efficiency, lower
emissions, and reduced fuel consumption are typically associated with optimal
combustion conditions, where there is adequate air supply for complete burning of the
fuel. When combustion is efficient, the processes produce fewer byproducts such as soot.
This highlights the importance of maintaining appropriate air-to-fuel ratios to ensure
effective and clean combustion in boiler operations.

8. What does absolute pressure represent?
A. Atmospheric pressure minus gauge pressure
B. Gauge pressure minus atmospheric pressure
C. Atmospheric pressure plus gauge pressure

D. Gauge pressure only

Absolute pressure is defined as the total pressure exerted on a system, taking into
account all pressures acting on it, including atmospheric pressure. Therefore, it
represents the sum of atmospheric pressure and gauge pressure. Gauge pressure
measures the pressure relative to atmospheric pressure and does not include the
atmospheric component. By adding atmospheric pressure to the gauge pressure, one
calculates the absolute pressure, which reflects the true pressure condition within the
system. This concept is crucial in many engineering applications where precise pressure
readings are essential, particularly in vacuum and high-pressure environments.
Understanding this distinction is vital when working with different pressure
measurements in boiler operations and safety assessments.
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9. An expansion tank or compression tank would be used with
which type of boiler?

A. Hot water boiler

B. Steam boiler only
C. Special boiler only
D. Any type of boiler

An expansion tank or compression tank is specifically designed to accommodate the
thermal expansion of water as it heats up in a closed-loop hot water heating system. In
hot water boilers, when water is heated, it expands, and without a means to accommodate
this expansion, it can lead to excessive pressure buildup. The expansion tank absorbs the
increased pressure, allowing the system to operate safely and efficiently. In contrast,
steam boilers operate on a different principle. They generate steam that is then used for
heating. While there are pressure and safety considerations in steam boilers, they do not
typically require an expansion tank for thermal expansion like hot water boilers do.
Special boilers may have specific configurations that don’t necessitate a conventional
expansion tank either. Therefore, the use of an expansion tank is closely associated with
hot water boilers, making it the appropriate choice.

10. What does it mean if a bearing is described as brass
bound?

A. It is made of brass

B. It is held together with a brass ring
C. The babbit is all worn out

D. Brass bolts are used

Describing a bearing as "brass bound" indicates that the bearing has a brass shell or
casing that holds the babbitt, which is a softer metal used for the bearing surface. This
terminology conveys that the bearing is designed to be durable, as brass is commonly
used to improve the strength and rigidity of the bearing. It would imply that if the
babbitt is all worn out, the brass structure is still in place to potentially support another
layer of babbitt or to maintain the shape of the bearing. This helps in understanding how
the bearing operates and its maintenance requirements. The use of brass in this context
reflects the bearing's age and can indicate the durability or wear levels in the system. In
this context, the other options do not accurately describe what "brass bound" signifies;
the bearing is not solely made of brass, it is not necessarily constructed with a ring that
holds it together, and there is no direct implication about the use of brass bolts. The
phrasing instead centers around the condition of the babbitt and the presence of brass as
a support material.
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