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1. What is the color associated with the health hazard rating
for pure ammonia?

A. Green
B. Red
C. Blue
D. Yellow

2. If liquid Ammonia gets into your eyes, is the damage
usually irreversible?

A. True

B. False

C. Only if treated immediately

D. Depends on the concentration

3. Which style of compressor can NOT be used in an
industrial Ammonia refrigeration system?

A. Positive Displacement
B. Dynamic Displacement
C. Reciprocating

D. Rotary Vane

4. The process of refrigerant moving from a high-pressure
state to a low-pressure state occurs in which component?

A. Compressor

B. Condenser

C. Expansion valve
D. Evaporator

5. An example of how a lava lamp works would be an example
of what type of heat transfer?

A. A) Radiation

B. B) Conduction

C. C) Convection

D. D) All of the above
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6. An Ammonia refrigerant line at 10 PSIG and -82F shows the
refrigerant is:

A. Superheat

B. Sub-cooled
C. SAT

D. Trans-critical

7. For each pound of water evaporated, how many BTUs does
an evaporative condenser reject?

A. 100 to 200 BTUs
B. 144 to 244 BTUs
C. 970 to 1057 BTUs
D. 1227 to 1500 BTUs

8. Which statement correctly identifies the properties of
Ammonia?

A. It is a colorless gas with a strong odor
B. It is a toxic liquid with no odor

C. It is a non-toxic gas with a sweet smell
D. It is a colorless solid

9. What is the correct compression ratio if the suction
pressure is 33 PSIG and the discharge pressure is 181 PSIG?

A.5.48:1
B.4.10:1
C.0.18:1
D.6.60:1

10. 54 PSIA equals what pressure in PSIG?
A. 39.3 PSIG
B. 68.7 PSIG
C. 54.0 PSIG
D. 13.5 PSIG
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1. What is the color associated with the health hazard rating
for pure ammonia?

A. Green
B. Red
C. Blue
D. Yellow

The color associated with the health hazard rating for pure ammonia is blue. In the
context of hazard identification systems, such as the National Fire Protection Association
(NFPA) system or similar color-coded systems, blue signifies health hazards. Ammonia is
recognized as a toxic substance that can cause various health effects upon exposure,
including irritation to respiratory pathways and potential long-term impacts at high
concentrations. Understanding this color-coding is crucial for ensuring safety in
environments where ammonia is used or stored. Proper awareness of these hazards
enables workers to take appropriate precautions and use the necessary personal
protective equipment (PPE) to minimize health risks.

2. If liquid Ammonia gets into your eyes, is the damage
usually irreversible?

A. True

B. False

C. Only if treated immediately

D. Depends on the concentration

Liquid ammonia is a highly caustic substance that can cause severe damage to the eyes
upon contact. The nature of the damage is significant due to ammonia's ability to cause
chemical burns to the eye's tissues. If ammonia enters the eyes, it can lead to corneal
damage, which may result in permanent vision impairment or blindness if not treated
swiftly and effectively. Thus, the notion that damage is usually irreversible aligns with
the understanding that serious exposure often leads to severe injuries that do not heal
completely. While immediate treatment can mitigate some effects, the potential for
irreversible harm is a critical consideration in such incidents. Therefore, the assertion
that the damage is usually irreversible accurately reflects the serious and often
long-term consequences of liquid ammonia exposure to the eyes.
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3. Which style of compressor can NOT be used in an
industrial Ammonia refrigeration system?

A. Positive Displacement

B. Dynamic Displacement
C. Reciprocating

D. Rotary Vane

In industrial ammonia refrigeration systems, dynamic displacement compressors are
typically not used due to their limitations with the properties of ammonia. These
compressors operate by imparting kinetic energy to the refrigerant, which makes them
less suitable for the specific demands and characteristics of ammonia as a refrigerant.
Ammonia has a high molecular weight and can lead to issues such as wear and corrosion
in dynamic systems, which affects efficiency and reliability. On the other hand, positive
displacement compressors, including reciprocating and rotary vane types, are widely
used in these systems. They work by trapping a fixed volume of refrigerant and
compressing it, making them highly efficient for handling refrigerants like ammonia that
require reliable handling of pressures and varying temperature conditions. Positive
displacement compressors provide the necessary compression needed while effectively
managing the physical properties of ammonia, ensuring robust operation within
industrial settings. Their ability to handle high-pressure variations and their efficiency
make them the preferred choice for ammonia-based refrigeration.

4. The process of refrigerant moving from a high-pressure
state to a low-pressure state occurs in which component?

A. Compressor
B. Condenser

C. Expansion valve
D. Evaporator

The process of refrigerant moving from a high-pressure state to a low-pressure state
occurs in the expansion valve. The primary function of the expansion valve is to control
the flow of refrigerant into the evaporator by reducing its pressure. When the refrigerant
passes through the valve, its pressure drops significantly, causing it to cool and change
state from a liquid to a low-pressure vapor. This drop in pressure is crucial as it prepares
the refrigerant to absorb heat in the evaporator, facilitating the cooling process within
the refrigeration system. In contrast, other components such as the compressor and
condenser operate under high-pressure conditions. The compressor increases the
pressure of the refrigerant vapor, while the condenser releases heat as the refrigerant
transitions from vapor to liquid state at high pressure. The evaporator absorbs heat,
allowing the refrigerant to vaporize, but it does not perform the function of reducing
pressure directly. Thus, the expansion valve is the component specifically responsible for
the transition of refrigerant from high pressure to low pressure.
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5. An example of how a lava lamp works would be an example
of what type of heat transfer?

A. A) Radiation

B. B) Conduction

C. C) Convection

D. D) All of the above

The functioning of a lava lamp is primarily an illustration of convection. In a lava lamp,
the heat source at the bottom warms the wax inside, causing it to become less dense and
rise to the top of the lamp. As the wax rises, it cools and becomes denser, causing it to
sink back down. This cycle creates a flowing motion that resembles the rising and falling
behavior of lava, which is characteristic of convection currents. While conduction and
radiation can also occur in a lava lamp, they are not the main mechanisms responsible
for the observable movement of the wax. Conduction happens as the heat transfers from
the bulb to the wax through direct contact, and radiation is present as heat emanates
from the bulb into the surrounding environment. However, these processes do not drive
the main visual effect of the lava lamp. Thus, the best and most relevant choice
regarding the primary heat transfer method evident in the operation of a lava lamp is
convection, as it directly relates to the cyclical movement and behavior of the heated wax.

6. An Ammonia refrigerant line at 10 PSIG and -82F shows the
refrigerant is:

A. Superheat

B. Sub-cooled
C. SAT

D. Trans-critical

The correct answer indicates that the refrigerant is in a saturated state (SAT), which
means it is at a specific pressure and temperature where it can coexist as both a liquid
and a vapor. In the context of ammonia, the provided conditions of 10 PSIG and -82F can
be analyzed using a pressure-temperature chart specific to ammonia. At 10 PSIG, which
is equivalent to about 24.7°F, the temperature of -82F is below the saturation
temperature of ammonia. However, in refrigeration systems, such conditions can indicate
a state that involves both saturated liquid and vapor, particularly when discussing the
points of operation near the evaporator or how the system cycles. In this scenario, since
the temperature is below the saturation point, it typically wouldn't simply represent
superheat or sub-cooling scenarios. Superheating occurs when the refrigerant vapor is
heated beyond its saturation temperature without an increase in pressure, while
sub-cooling refers to liquid refrigerant being cooled below its saturation temperature at
the same pressure. Given the specific temperature and pressure, it aligns with the notion
of being on the saturation curve, thus supporting the classification of the refrigerant
state as saturated. The references to trans-critical conditions usually apply to systems
that function
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7. For each pound of water evaporated, how many BTUs does
an evaporative condenser reject?

A. 100 to 200 BTUs
B. 144 to 244 BTUs
C.970to 1057 BTUs
D. 1227 to 1500 BTUs

The correct response is based on the amount of heat energy that is absorbed and
subsequently rejected during the evaporation of water in an evaporative condenser. When
water evaporates, it requires energy in the form of heat, which is known as the latent
heat of vaporization. The latent heat of vaporization for water is approximately 970
BTUs per pound at standard conditions. However, depending on various factors, such as
temperature and pressure, the actual range of heat rejection can be slightly higher.
Therefore, the range that encompasses this value, from 970 up to around 1057 BTUs per
pound, accurately reflects the energy dynamics involved in the evaporation process. This
understanding of the energy transfer during evaporation is crucial for effectively
operating cooling systems and ensures that operators can make informed decisions about
cooling loads and system efficiency.

8. Which statement correctly identifies the properties of
Ammonia?

A. It is a colorless gas with a strong odor

B. It is a toxic liquid with no odor
C. It is a non-toxic gas with a sweet smell
D. It is a colorless solid

Ammonia is indeed characterized as a colorless gas that has a strong, pungent odor. This
distinctive smell is one of its most notable properties, making it easily identifiable at low
concentrations. Understanding ammonia's physical characteristics is crucial for safety
and handling, especially in industrial settings where it is often used as a refrigerant and
in various chemical processes. In contrast to ammonia's actual properties, other options
suggest incorrect physical states or characteristics. For example, ammonia is not a toxic
liquid, nor is it non-toxic or sweet-smelling. Moreover, ammonia does not exist as a solid
under normal conditions but rather remains a gas that can condense into a liquid when
compressed or cooled. Recognizing these properties is essential for anyone working with
ammonia to ensure safe practices and proper emergency response procedures.
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9. What is the correct compression ratio if the suction
pressure is 33 PSIG and the discharge pressure is 181 PSIG?

A.5.48:1

B.4.10:1

C.0.18:1
D.6.60:1

To determine the correct compression ratio, you use the formula that divides the
absolute discharge pressure by the absolute suction pressure. The calculations require
converting the gauge pressures into absolute pressures by adding atmospheric pressure,
which is typically around 14.7 PSIA. First, convert the suction and discharge pressures
from PSIG to PSIA: - Suction pressure: 33 PSIG + 14.7 PSIA = 47.7 PSIA - Discharge
pressure: 181 PSIG + 14.7 PSIA = 195.7 PSIA Next, calculate the compression ratio:
Compression Ratio = Discharge Pressure (absolute) / Suction Pressure (absolute)
Compression Ratio = 195.7 PSIA / 47.7 PSIA = 4.10 : 1 This calculation confirms that the
correct compression ratio, based on the given suction and discharge pressures, is
approximately 4.10 : 1. Therefore, this ratio accurately reflects the relationship between
the pressures in the system, making it essential for understanding efficiency and
performance in HVAC and refrigeration systems.

10. 54 PSIA equals what pressure in PSIG?
A. 39.3 PSIG
B. 68.7 PSIG
C. 54.0 PSIG
D. 13.5 PSIG

To convert from PSIA (pounds per square inch absolute) to PSIG (pounds per square inch
gauge), you need to understand the difference between these two pressure
measurements. PSIA measures pressure relative to a perfect vacuum, while PSIG
measures pressure relative to atmospheric pressure. At sea level, atmospheric pressure
is approximately 14.7 psi. Therefore, to convert PSIA to PSIG, you subtract the
atmospheric pressure from the absolute pressure. In this case, starting with 54 PSIA:

54 PSIA - 14.7 psi (atmospheric pressure) = 39.3 PSIG. This calculation correctly
converts the absolute pressure into gauge pressure, confirming that the value of 39.3
PSIG accurately represents the pressure in gauge terms. This adjustment reflects the fact
that gauge pressure does not include atmospheric pressure, providing a true picture of
the pressure exerted by the system in relation to the atmosphere.
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