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1. What happens to airflow velocity when the pipe diameter is
increased?

A. Increases proportionally
B. Decreases

C. Increases exponentially
D. No change occurs

2. In a rotary scroll compressor, where is air delivered after
being trapped?

A. To the exhaust vent

B. To the center discharge port
C. To the cooling fins

D. To the receiver tank

3. What does surge refer to in a compressed air system?

A. A temporary reversal of flow that can occur at maximum
pressure

B. A significant loss of pressure during operation
C. An increase in operational temperature
D. A complete shutdown of the system

4. What is a key reason for maintaining constant air pressure
in an air system?

A. It increases air consumption

B. It minimizes variations in products and reduces scrap rates
C. It enhances compressor longevity
D. It reduces energy costs significantly

5. What characterizes oil-free compressors?
A. They have no lubricant in the compression chamber
B. They require external oil cooling
C. They can only compress air intermittently
D. They use water to cool the compressed air
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6. Is the statement true or false? An on-board controller
control system automatically selects the most efficient
compressor to operate based on demand.

A. True

B. False

C. Only in specific conditions

D. Only if the compressors are of the same brand

7. If you double the diameter of the pipe used in an air
system, how is the velocity affected?

A. Increases to 4 times
B. Remains the same
C. Reduces to 1/4

D. Halves

8. How does water typically enter a compressed air system?
A. As liquid droplets
B. As water vapor
C. Through leaks in the system
D. From humid air intake

9. What percentage of a company's total electric cost can
compressed air production account for?

A. 5%

B. 10%
C. 15%
D. 20%

10. What is used to cool the discharge air and remove excess
moisture before air leaves the compressor package?

A. Heat exchanger

B. After cooler

C. Compressor intercooler
D. Expansion tank
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Explanations
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1. What happens to airflow velocity when the pipe diameter is
increased?

A. Increases proportionally
B. Decreases

C. Increases exponentially
D. No change occurs

When the diameter of a pipe is increased, the airflow velocity decreases. This relationship
is rooted in the principle of conservation of mass, often referred to as the continuity
equation. According to this principle, for an incompressible fluid (such as air in many
practical applications at standard conditions), the mass flow rate must remain constant
throughout the system. As the diameter of the pipe increases, the cross-sectional area
also increases. Since the flow rate (the product of velocity and cross-sectional area) must
stay constant for a given mass of air, a larger cross-sectional area means that the velocity
of the air must decrease to maintain that constant flow rate. Therefore, the relationship
between pipe diameter and airflow velocity is inversely proportional; as one increases,
the other decreases. This is why the correct response indicates that the airflow velocity
experiences a decrease when the pipe diameter is enlarged.

2. In a rotary scroll compressor, where is air delivered after
being trapped?

A. To the exhaust vent
B. To the center discharge port

C. To the cooling fins
D. To the receiver tank

In a rotary scroll compressor, air is delivered to the center discharge port after being
trapped between the scroll members. This process occurs as the spiral motion of the
scrolls compresses the air, effectively reducing its volume and increasing its pressure.
The center discharge port serves as the exit point for the compressed air, allowing it to
flow to the next stage in the system. Understanding the functionality of the center
discharge port is crucial in the operation of rotary scroll compressors, as it directly
relates to the efficiency and effectiveness of air delivery within compressed air systems.
The arrangement of the scroll design ensures that as air is trapped and compressed, it is

directed toward the center discharge port for optimal delivery to downstream
components.
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3. What does surge refer to in a compressed air system?

A. A temporary reversal of flow that can occur at maximum
pressure

B. A significant loss of pressure during operation
C. An increase in operational temperature
D. A complete shutdown of the system

Surge in a compressed air system specifically refers to a temporary reversal of flow that
can occur at maximum pressure. This phenomenon happens when the demand for air
exceeds the system's ability to supply it, occasionally leading to a situation where the air
flow direction is reversed momentarily. This can result in various complications,
including inefficiencies, potential damage to equipment, and unstable operation.
Understanding surge is crucial for designing and maintaining compressed air systems
effectively, as it can impact reliability and performance. The other options do not
accurately represent the concept of surge. A significant loss of pressure during operation
describes pressure drops due to leaks or insufficient supply but does not involve flow
reversal. An increase in operational temperature relates to thermal dynamics within the
system, which can impact efficiency but is distinct from surge. A complete shutdown of
the system signifies an operational failure rather than the dynamic fluctuations
characterized by surge.

4. What is a key reason for maintaining constant air pressure
in an air system?

A. It increases air consumption

B. It minimizes variations in products and reduces scrap rates
C. It enhances compressor longevity

D. It reduces energy costs significantly

Maintaining constant air pressure in an air system is crucial primarily because it
minimizes variations in products and reduces scrap rates. When air pressure fluctuates,
it can lead to inconsistent performance in pneumatic tools and equipment, affecting their
operation and the quality of the production process. Such inconsistencies can result in
defective products, increased scrap rates, and the need for rework, which all negatively
impact efficiency and cost. Consistent air pressure ensures that the tools operate within
their designed parameters, leading to improved accuracy and reliability in manufacturing
processes. This stability is vital for achieving high-quality products, which is essential for
maintaining customer satisfaction and competitive advantage in the market. While
enhancing compressor longevity, reducing energy costs, and influencing air consumption
are all relevant considerations, they are secondary to the primary impact that steady air
pressure has on product quality and operational consistency.

Sample study guide. Visit https://cagicompressedairspecialist.examzify.com for the full version 9



5. What characterizes oil-free compressors?

A. They have no lubricant in the compression chamber
B. They require external oil cooling

C. They can only compress air intermittently

D. They use water to cool the compressed air

Oil-free compressors are characterized by the absence of lubricant in the compression
chamber, which is crucial in applications where air purity is a priority, such as in food
and beverage processing, pharmaceuticals, or electronics manufacturing. By eliminating
oil from the compression process, these compressors ensure that no oil contamination
occurs in the compressed air, providing a clean and safe air supply. This characteristic
improves the reliability and efficiency of processes that require stringent air quality, as it
eliminates the risk of oil carryover. Other aspects of oil-free compressors can include the
use of alternative cooling methods, which may not necessarily involve oil, and their
capability to run continuously rather than only intermittently. The focus on maintaining

clean air for sensitive applications is a primary consideration in their design and
operational parameters.

6. Is the statement true or false? An on-board controller
control system automatically selects the most efficient
compressor to operate based on demand.

A. True

B. False

C. Only in specific conditions

D. Only if the compressors are of the same brand

The statement that an on-board controller control system automatically selects the most
efficient compressor to operate based on demand is true. On-board controllers are
designed to optimize energy usage by evaluating current air demand and then choosing
the most appropriate compressor from a bank of compressors. This helps in minimizing
energy costs and improving the overall efficiency of the compressed air system. While
some conditions may influence the efficiency of compressor operation, the fundamental
purpose of an on-board controller is to dynamically adjust and select among different
compressors, regardless of brand, to match the demand as effectively as possible.
Therefore, saying the statement is false overlooks the capabilities of modern control
systems that are specifically designed for this very function.
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7. If you double the diameter of the pipe used in an air
system, how is the velocity affected?

A. Increases to 4 times
B. Remains the same
C. Reduces to 1/4

D. Halves

When the diameter of a pipe used in an air system is doubled, the cross-sectional area of
the pipe increases significantly. The cross-sectional area of a pipe is calculated using the
formula A = n(d/2)2, where d is the diameter. By doubling the diameter, you increase the
radius, and consequently the area increases by a factor of four, since the area is
proportional to the square of the diameter (A proportional to diameter?). The flow rate of
air, which is the product of the cross-sectional area and the velocity, must remain
constant if the mass flow and density of the air are unchanged. Therefore, if the area has
increased to four times its original size, the velocity of the air must decrease in order to
maintain the same flow rate. Specifically, the new velocity will be one-fourth of the
original velocity because the increase in area allows for a larger volume of air to pass
through at a lower speed. This inverse relationship between area and velocity in fluid
dynamics is described by the principle of continuity. Thus, when the diameter of the pipe
is doubled, the air velocity reduces to one-fourth of its original value.

8. How does water typically enter a compressed air system?
A. As liquid droplets
B. As water vapor

C. Through leaks in the system
D. From humid air intake

Water typically enters a compressed air system as water vapor. This occurs because
compressed air systems often intake air from the environment, which contains moisture
in the form of vapor. When the air is compressed, the volume of the air decreases, and
the pressure increases, causing the water vapor to condense into liquid water as it cools.
This is particularly prevalent in systems operating in humid conditions, where the
surrounding air holds more moisture. While liquid droplets can be present in certain
scenarios, the primary way moisture enters is through vapor. Leakages and humid air
intake are concerns for the system, but they do not directly address the initial entry point
of water into the compressed air system. Understanding this concept is crucial for
properly managing moisture levels and ensuring the efficiency and longevity of the
system.
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9. What percentage of a company's total electric cost can
compressed air production account for?

A. 5%

B. 10%
C. 15%
D. 20%

Compressed air production can be a significant contributor to a company's total electric
costs, often accounting for around 10%. This figure highlights the substantial energy
consumption involved in generating compressed air, which typically involves driving air
compressors that require a considerable amount of electricity to operate. In many
industrial environments, compressed air is used extensively for various processes such as
powering pneumatic tools, conveying materials, and controlling automation equipment.
Given these applications, the electricity required for compressing air can indeed reach
that 10% mark, emphasizing the need for efficient use of this resource to minimize costs.
Understanding this percentage is crucial for companies as they look for ways to optimize
their energy use and reduce operational expenses. Awareness of the expenses associated
with compressed air systems can drive improvements in efficiency, leading to better
overall cost management within the facility.

10. What is used to cool the discharge air and remove excess
moisture before air leaves the compressor package?

A. Heat exchanger
B. After cooler

C. Compressor intercooler
D. Expansion tank

The after cooler is specifically designed to cool the discharge air from the compressor
and concurrently remove excess moisture before the air is delivered for use. This
component operates by passing the hot, compressed air through a series of coils or fins
where it comes into contact with a cooler medium, typically ambient air or water. As the
air cools, it condenses moisture, which can then be drained away, preventing potential
damage to downstream equipment, reducing the risk of corrosion, and improving the
overall efficiency of the compressed air system. While heat exchangers and compressor
intercoolers serve important purposes in other contexts, they do not specifically function
to cool discharge air and remove moisture like the after cooler. A heat exchanger
generally refers to any system that transfers heat between two or more fluids, which may
not necessarily be focused on compressor discharge air. The compressor intercooler, on
the other hand, is used within the compressor to cool the air between stages of
compression, rather than dealing with the final discharge air. An expansion tank is used
to manage pressure variations and store compressed air, but it does not perform the
cooling or moisture removal functions associated with the after cooler.
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