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1. Where should noncondensibles be manually purged from in
a refrigeration system?
A. From the lowest point of the condenser
B. From the highest point of the condenser
C. From the compressor discharge
D. From the suction line

2. What is the method used in hot gas defrosting?
A. High-pressure gas is released directly into the atmosphere
B. High-pressure gas is piped through the evaporator
C. Low-pressure gas is circulated through the condenser
D. Liquid refrigerant is sprayed onto the evaporator

3. Where should manual purging of a condenser occur when
it is turned off?
A. From the lowest point of the condenser
B. From the highest point of the condenser
C. From the side vent of the condenser
D. From the compressor outlet

4. What is the approximate amount of BTUs needed to melt or
freeze 1 pound of ice/water at 32°F?
A. 98 BTUs
B. 144 BTUs
C. 200 BTUs
D. 561 BTUs

5. If a refrigerant is superheated, what does it imply?
A. It is at a temperature below the saturation point
B. It is at a temperature above the saturation point
C. It is at its boiling point
D. It is at its freezing point
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6. Which of the following increases during the hot gas defrost
process?
A. The temperature in the evaporator
B. The efficiency of the compressor
C. The volume of the refrigerant
D. The pressure in the expansion valve

7. Which compressor type may incorporate safety springs for
liquid management?
A. Rotary compressors
B. Scroll compressors
C. Reciprocating compressors
D. Centrifugal compressors

8. What is fluid friction or vapor resistance in the context of
refrigeration systems?
A. The loss of temperature in the gas
B. The loss of pressure as the liquid/vapor interacts with inner

walls of the pipe
C. The increase in vapor volume
D. The energy lost during phase changes

9. How many BTUs are required to convert 1 pound of
saturated liquid ammonia to saturated gas?
A. 970 BTUs
B. 144 BTUs
C. 561 BTUs
D. 500 BTUs

10. Which system component is responsible for regulating the
flow of hot gas during the defrost cycle?
A. Thermostatic expansion valve
B. Defrost control board
C. Evaporator fan
D. Hot gas bypass valve
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Answers
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1. B
2. B
3. B
4. B
5. B
6. A
7. C
8. B
9. C
10. D
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Explanations
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1. Where should noncondensibles be manually purged from in
a refrigeration system?
A. From the lowest point of the condenser
B. From the highest point of the condenser
C. From the compressor discharge
D. From the suction line

In a refrigeration system, noncondensibles, which are gases that do not condense under
the operating conditions of the system, often accumulate in the condenser. Since these
noncondensables can affect the efficiency and performance of the system by increasing
pressure and lowering the heat exchange capacity, it's important to remove them
effectively.  Purging noncondensibles from the highest point of the condenser is the
correct approach because noncondensibles tend to rise within the system due to their
lower density compared to refrigerants in vapor phase. When purged from the highest
point, the noncondensibles can escape more easily, allowing for the removal of these
unwanted gases without significantly affecting the refrigerant fluid. This ensures that
the refrigeration cycle remains efficient, as the accumulation of noncondensibles at low
points can lead to reduced system performance and increased operating pressures.  In
contrast, purging from the lowest point would not be effective because noncondensibles
would remain trapped in the upper portions of the condenser, leading to insufficient
removal and continued performance issues. Similarly, purging from the compressor
discharge or the suction line would not be ideal for the same reasons, as these locations
do not directly address the accumulated noncondensibles within the condenser where
they typically gather.

2. What is the method used in hot gas defrosting?
A. High-pressure gas is released directly into the atmosphere
B. High-pressure gas is piped through the evaporator
C. Low-pressure gas is circulated through the condenser
D. Liquid refrigerant is sprayed onto the evaporator

Hot gas defrosting utilizes high-pressure gas that is piped through the evaporator. In
this method, the refrigerant gas, which has been heated up and is under high pressure, is
directed into the evaporator coils. This increases the temperature of the coils, allowing
any accumulated frost or ice to melt efficiently.   The process is beneficial because it
effectively raises the temperature of the evaporator without requiring a complete
shutdown of the refrigeration system. This results in a faster and more efficient
defrosting process, maintaining the overall productivity and energy efficiency of the
refrigeration cycle. By leveraging the existing refrigerant during its gas phase, the
system can return to normal operation more quickly, minimizing downtime.   The other
methods suggested, such as releasing gas directly into the atmosphere or circulating
low-pressure gas, do not provide the necessary heating effect on the evaporator or serve
the purpose of effective defrosting. Thus, piping high-pressure gas through the
evaporator is the correct and efficient approach for hot gas defrosting.
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3. Where should manual purging of a condenser occur when
it is turned off?
A. From the lowest point of the condenser
B. From the highest point of the condenser
C. From the side vent of the condenser
D. From the compressor outlet

Manual purging of a condenser should occur from the highest point of the condenser
because this is where any trapped air, non-condensable gases, or moisture would
accumulate. In a typical hydronic or refrigeration system, the natural tendency of air is
to rise due to its lower density compared to the refrigerant or fluid being used in the
system. By purging from the highest point, the process ensures that these unwanted
substances can be effectively removed, which helps maintain optimal efficiency and
performance of the system. Additionally, purging from this location reduces the risk of
liquid refrigerant or coolant escaping during the process, facilitating a safer and more
efficient purging operation.

4. What is the approximate amount of BTUs needed to melt or
freeze 1 pound of ice/water at 32°F?
A. 98 BTUs
B. 144 BTUs
C. 200 BTUs
D. 561 BTUs

To understand the amount of BTUs required to melt or freeze 1 pound of ice or water at
32°F, we need to consider the latent heat of fusion, which is the energy required to
change a substance from solid to liquid at its melting point without changing its
temperature.  For water, the latent heat of fusion is approximately 144 BTUs per pound.
Therefore, it takes about 144 BTUs to melt 1 pound of ice at 32°F into liquid water at the
same temperature. Similarly, when freezing, the same amount of energy (144 BTUs) is
released when water transforms into ice at the freezing temperature.  This value aligns
perfectly with the concept of latent heat, confirming that 144 BTUs is indeed the correct
answer for both melting and freezing 1 pound of ice/water at 32°F. Understanding this
concept is essential for calculations related to phase changes in thermodynamics and
also relates to various practical applications where heat transfer processes occur.
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5. If a refrigerant is superheated, what does it imply?
A. It is at a temperature below the saturation point
B. It is at a temperature above the saturation point
C. It is at its boiling point
D. It is at its freezing point

When a refrigerant is described as superheated, it indicates that the refrigerant's
temperature is above its saturation point at a given pressure. The saturation point is the
temperature at which a refrigerant changes from a liquid state to a gas state (boiling), or
vice versa, depending on the context.   Being superheated means that the refrigerant has
absorbed additional heat after it has completely vaporized, thus increasing its
temperature beyond the boiling point without increasing the pressure. This condition is
crucial in refrigeration cycles, as it allows for the efficient transfer of heat in evaporators
and compressors. Understanding that superheated refrigerant is at a temperature above
the saturation point is fundamental in ensuring proper system performance and
efficiency.

6. Which of the following increases during the hot gas defrost
process?
A. The temperature in the evaporator
B. The efficiency of the compressor
C. The volume of the refrigerant
D. The pressure in the expansion valve

During the hot gas defrost process, the temperature in the evaporator increases as a
direct result of the introduction of hot gas from the compressor into the evaporator coils.
This hot gas effectively raises the temperature within the evaporator, causing frost or ice
to melt off the coils, which promotes better heat transfer and overall system efficiency. 
As for the other options, during this process, the efficiency of the compressor may not
necessarily improve, as it is working harder during defrost cycles. The volume of the
refrigerant does not increase; in fact, as the system operates, the refrigerant is circulated
through the evaporator and into other components but does not expand significantly in
volume. The pressure in the expansion valve, meanwhile, typically remains lower because
the expansion valve is designed to control the flow and pressure of the refrigerant
entering the evaporator, which is not directly influenced by the hot gas defrost process
itself. Therefore, the only correct answer is that the temperature in the evaporator
increases during this defrosting process.
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7. Which compressor type may incorporate safety springs for
liquid management?
A. Rotary compressors
B. Scroll compressors
C. Reciprocating compressors
D. Centrifugal compressors

Reciprocating compressors are designed to compress refrigerants and other gases using
a piston within a cylinder, much like an engine. One of the critical aspects of their
operation involves managing liquids that may enter the compressor. If liquid refrigerant
enters, it can cause hydraulic lock, potentially damaging the compressor. To mitigate
this risk, some reciprocating compressors incorporate safety springs specifically for
liquid management. These springs help manage and expel any incompressible liquid from
the system, allowing only vapor to be compressed and ensuring safe operation.   Other
types of compressors, like rotary, scroll, and centrifugal compressors, operate on
different principles that may handle liquid differently or may use alternative mechanisms
for liquid management. Consequently, the use of safety springs is particularly relevant to
the design and operation of reciprocating compressors.

8. What is fluid friction or vapor resistance in the context of
refrigeration systems?
A. The loss of temperature in the gas
B. The loss of pressure as the liquid/vapor interacts with inner

walls of the pipe
C. The increase in vapor volume
D. The energy lost during phase changes

Fluid friction, or vapor resistance, in refrigeration systems primarily refers to the loss of
pressure that occurs when a liquid or vapor interacts with the inner walls of pipes and
other components within the system. When refrigerants flow through piping, they
experience friction against the surfaces of the pipes, which results in a drop in pressure.
This phenomenon is critical in understanding the overall efficiency of a refrigeration
system, as increased pressure loss can lead to reduced system performance and require
more energy to maintain desired temperatures.  The nature of fluid friction is influenced
by factors such as the flow rate, temperature, viscosity of the fluid, and the geometry of
the piping system. Effective design and materials can help minimize this resistance,
thereby improving the overall efficiency of the refrigeration system.  While other options
reference various aspects of refrigeration, they do not specifically relate to the concept of
fluid friction. The loss of temperature in the gas, for instance, pertains more to thermal
exchange processes, and the increase in vapor volume or energy lost during phase
changes are related to thermodynamic phenomena rather than the frictional losses
associated with fluid dynamics.
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9. How many BTUs are required to convert 1 pound of
saturated liquid ammonia to saturated gas?
A. 970 BTUs
B. 144 BTUs
C. 561 BTUs
D. 500 BTUs

The correct answer, 561 BTUs, reflects the energy required to convert 1 pound of
saturated liquid ammonia to saturated gas at a constant temperature and pressure. This
conversion process is known as the latent heat of vaporization, which is the amount of
energy needed to change a substance from the liquid phase to the gaseous phase without
changing its temperature.  In the case of ammonia, detailed thermodynamic data
indicates that the specific latent heat of vaporization is approximately 561 BTUs per
pound when transitioning from saturated liquid to saturated gas. This process involves
overcoming intermolecular forces that keep the ammonia molecules in the liquid state,
thus requiring a significant amount of energy.  The other options do not correspond to
the specific latent heat for ammonia under the given conditions, which is critical to
understanding why the answer is 561 BTUs.

10. Which system component is responsible for regulating the
flow of hot gas during the defrost cycle?
A. Thermostatic expansion valve
B. Defrost control board
C. Evaporator fan
D. Hot gas bypass valve

The component responsible for regulating the flow of hot gas during the defrost cycle is
the hot gas bypass valve. This valve plays a crucial role in directing the hot refrigerant
gas from the discharge line of the compressor to the evaporator coil during the defrost
cycle. By doing so, it allows for effective and efficient heating of the coil, helping to melt
any ice or frost that may have built up. This action is essential for maintaining the
performance of the refrigeration system, as it ensures that the evaporator can continue
to operate effectively after the defrost cycle is completed.  In the defrost cycle, the hot
gas bypass valve acts based on signals from the defrost control board and the system's
operational parameters. It ensures that the right amount of heated refrigerant reaches
the evaporator to clear ice without causing damage or inefficiencies in the system.  Other
components mentioned, such as the thermostatic expansion valve, defrost control board,
and evaporator fan, serve different functions within the overall refrigeration cycle. The
thermostatic expansion valve regulates the flow of refrigerant to maintain the proper
pressure and temperature in the evaporator but does not control hot gas flow during
defrost. The defrost control board manages the timing and process of defrost cycles but
does not

 v-1754727987 | Page 12Sample study guide. Visit https://gcapbook.examzify.com for the full version

SA
M

PLE


