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Introduction

Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

¢ Practice answering questions under realistic conditions,
e Improve accuracy and speed,

* Review explanations to strengthen weak areas, and

e Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This Guide

This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 - 45 minutes).
Review a handful of questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions




1. What is the purpose of duct insulation?
A. To enhance sound quality
B. To prevent heat loss or gain in ductwork
C. To filter contaminants from the air
D. To increase system pressure

2. Who is responsible for the correct location of fire dampers
on building plans?

A. Architect

B. The designer

C. Contractor

D. Building inspector

3. How do building codes typically define the required R-value
for duct insulation in conditioned spaces?

A. Based on local climate

B. Standard across all areas

C. Based on system pressure

D. Determined exclusively by building height

4. What should you check if your heating system is not
producing heat?

A. The age of the unit

B. The thermostat settings and power supply
C. The color of the flames

D. The type of fuel used

5. Which of the following is an approved procedure for
commercial duct design per the 2018 NCMC?

A. SMACNA Guidelines

B. ASHRAE Handbook of Fundamentals
C. CAGI Standards

D. NFPA Regulations
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6. Which factor is crucial when determining the flow rate of
natural gas in a piping network?

A. Pipe diameter

B. Pipe length

C. Specific gravity of the gas
D. All of the above

7. In a heat pump, what component changes liquid
refrigerant into vapor during the heating cycle?

A. Indoor coil

B. Outdoor coil

C. Refrigerant line
D. Compressor

8. What is the maximum allowable velocity of air through a
return grill?

A. 300 fpm
B. 450 fpm
C. 600 fpm
D. 750 fpm

9. In non-bearing partitions, studs may be cut or notched to a
maximum of what percentage of their depth?

A. 30%
B. 40%
C. 50%
D. 60%

10. What is the velocity in a 25" x 8" duct section with a flow
of 1450 cfm?

A. 850 fpm
B. 950 fpm
C. 1050 fpm
D. 1150 fpm
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Explanations




1. What is the purpose of duct insulation?
A. To enhance sound quality

B. To prevent heat loss or gain in ductwork
C. To filter contaminants from the air

D. To increase system pressure

Duct insulation primarily serves to prevent heat loss or gain in ductwork, which is vital
for maintaining energy efficiency in heating and cooling systems. When insulation is
applied to ducts, it minimizes the transfer of heat between the air inside the duct and the
surrounding environment. This helps to ensure that the air delivered to living spaces is at
the desired temperature, reducing the workload on heating and cooling equipment and
ultimately saving energy costs. In an uninsulated duct system, heat can escape from hot
air passing through ducts in unconditioned spaces such as attics or basements during
heating. Similarly, when cooling air travels through ductwork, heat can enter from the
outside, causing the air to lose its cooling effect. By insulating the ducts, these issues are
mitigated, leading to improved temperature control and energy efficiency for the entire
HVAC system. While sound quality can be influenced by insulation, and filtration of
contaminants or managing system pressure can have their own roles in HVAC systems,
the primary and most critical function of duct insulation is its ability to prevent
undesired heat exchange, thus playing a key role in the system’s thermal efficiency.

2. Who is responsible for the correct location of fire dampers
on building plans?

A. Architect
B. The designer

C. Contractor
D. Building inspector

The designer holds responsibility for the correct location of fire dampers on building
plans. This role involves ensuring that such safety features are strategically placed to
comply with building codes and fire safety regulations. Fire dampers are crucial for
controlling the spread of smoke and fire through ductwork, and their positioning must be
precisely integrated into the architectural design of the building. Designers are trained
to understand the various aspects of building safety, including how fire dampers operate
within the overall fire protection strategy of a structure. They need to consider factors
such as ventilation needs, the layout of the duct systems, and local building codes when
determining the correct locations for these dampers. Their expertise ensures that fire
dampers are not just added to the plans, but are positioned for optimal effectiveness in
preventing fire spread. In contrast, while architects do play a significant role in building
design, their focus is often broader than just safety features like fire dampers.
Contractors install the systems based on the plans provided, and building inspectors
check for compliance, but they do not determine the locations on the plans themselves.
This delineation of responsibilities is critical for effective building design and adherence
to safety standards.
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3. How do building codes typically define the required R-value
for duct insulation in conditioned spaces?

A. Based on local climate

B. Standard across all areas

C. Based on system pressure

D. Determined exclusively by building height

Building codes define the required R-value for duct insulation in conditioned spaces
primarily based on local climate. This approach recognizes that different geographic
regions experience varying temperature extremes and humidity levels, which significantly
impact insulation needs. In colder climates, higher R-values are mandated to prevent
heat loss and ensure energy efficiency, while in warmer regions, the focus may be more
on preventing heat gain from external temperatures. This adaptation ensures that the
ductwork functions efficiently, maintaining desired indoor temperatures and optimizing
energy use. Ultimately, local climate conditions are a critical factor in establishing
insulation standards, as they directly influence the energy performance and comfort of
conditioned spaces.

4. What should you check if your heating system is not
producing heat?

A. The age of the unit
B. The thermostat settings and power supply

C. The color of the flames
D. The type of fuel used

Checking the thermostat settings and power supply is essential when diagnosing a
heating system that is not producing heat. The thermostat acts as the control center for
the heating system, determining when the heat should turn on or off based on the
temperature settings. If the thermostat is set incorrectly, it may not signal the heating
system to activate. Additionally, ensuring that the power supply to the heating unit is
functioning is crucial. A tripped circuit breaker, blown fuse, or disconnected power can
prevent the system from operating altogether. Confirming both the thermostat settings
and power supply helps diagnose whether the issue lies with the control mechanisms or
the electrical supply, making it a logical first step in troubleshooting heating issues.
While aspects like the age of the unit, the color of the flames, and the type of fuel are
important factors to consider over time or in specific situations, they are not the
immediate checks needed when a heating system stops producing heat. Addressing the
basic operational elements of the thermostat and power supply provides a more effective
starting point for troubleshooting.
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5. Which of the following is an approved procedure for
commercial duct design per the 2018 NCMC?

A. SMACNA Guidelines

B. ASHRAE Handbook of Fundamentals
C. CAGI Standards

D. NFPA Regulations

The ASHRAE Handbook of Fundamentals is recognized as an approved procedure for
commercial duct design according to the 2018 North Carolina Mechanical Code (NCMC).
This handbook provides essential information on heating, ventilation, and air
conditioning systems, including detailed guidance on the design and sizing of duct
systems to ensure efficiency and performance. It includes fundamental principles of heat
transfer, fluid flow, and various factors that influence the design process, making it a
crucial reference for HVAC professionals involved in duct design. Utilizing ASHRAE
standards helps ensure that systems are designed to meet energy efficiency, comfort, and
safety standards as outlined in the NCMC. The other options, while important in their
respective fields, do not specifically address duct design according to the criteria set by
the NCMC. SMACNA Guidelines focus on construction and installation practices, CAGI
Standards are more related to air quality and equipment, and NFPA Regulations
primarily deal with fire protection and safety standards rather than duct design metrics.

6. Which factor is crucial when determining the flow rate of
natural gas in a piping network?

A. Pipe diameter

B. Pipe length

C. Specific gravity of the gas
D. All of the above

Determining the flow rate of natural gas in a piping network requires consideration of
multiple factors that each play a significant role in the overall calculation. The diameter
of the pipe directly affects the volume of gas that can flow through it; larger diameters
allow greater flow rates due to decreased resistance. The length of the pipe also matters,
as longer pipes can increase the frictional losses, which may reduce the effective flow
rate. Additionally, the specific gravity of the gas is critical because it affects the density
and, consequently, how pressure and temperature variations will influence the behavior
of the gas within the piping system. Each of these factors—pipe diameter, pipe length,
and specific gravity—contributes to the complexities of gas flow in a system. Therefore,
acknowledging all of these elements is essential for an accurate determination of the
flow rate, making the comprehensive option the most informed choice.
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7. In a heat pump, what component changes liquid
refrigerant into vapor during the heating cycle?

A. Indoor coil
B. Outdoor coil
C. Refrigerant line

D. Compressor

In a heat pump, the component that transforms liquid refrigerant into vapor during the
heating cycle is the outdoor coil. This process occurs through evaporation, where the
refrigerant absorbs heat from the outside air, even in cold conditions. As the outdoor coil
functions as an evaporator during heating, liquid refrigerant enters the coil and, as it
absorbs heat, it changes phase to vapor. The efficiency of this phase change is crucial
because it allows the heat pump to draw heat from outdoor air and move it into the
interior space. By utilizing the outdoor coil for this evaporation process, the heat pump
can provide effective heating, making it an integral part of the overall heating cycle.
Thus, understanding the role of the outdoor coil is essential when studying heat pumps
and their operational dynamics.

8. What is the maximum allowable velocity of air through a
return grill?

A. 300 fpm
B. 450 fpm
C. 600 fpm
D. 750 fpm

The maximum allowable velocity of air through a return grill is established to ensure
efficient operation of the HVAC system and to maintain comfort levels within the space. A
velocity of 450 feet per minute (fpm) is a common standard used in the industry for
return air systems, as it strikes a balance between efficient air movement and minimizing
noise and turbulence. At higher velocities, such as 600 fpm or 750 fpm, there is an
increased risk of creating unwanted noise and drafts, which can lead to discomfort for
occupants. Additionally, excessive air speeds can contribute to the potential for increased
wear and tear on the HVAC components, leading to reduced system efficiency and
longevity. Keeping the velocity at or below 450 fpm allows for effective air circulation
while optimizing comfort and reducing the potential for noise-related issues. In
summary, 450 fpm is recognized as the threshold that ensures adequate airflow without
compromising acoustic comfort or system durability.
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9. In non-bearing partitions, studs may be cut or notched to a
maximum of what percentage of their depth?

A. 30%
B. 40%
C. 50%
D. 60%

In non-bearing partitions, studs can be cut or notched to a maximum of 40% of their
depth, which is a critical guideline to maintain the structural integrity and load-bearing
capacity of the walls in which they are installed. This percentage allows for necessary
adjustments in stud placement or size for electrical wiring, plumbing, or other
installations without compromising their strength. When the maximum cut or notch is
adhered to, the overall stability of the partition is preserved, helping to ensure that the
wall can still perform its intended function without sagging or failing under normal
conditions. Going beyond this limit could lead to potential structural issues, thereby
increasing the risk of damage or failure in the partition system. It is important for
professionals in the field to understand these limitations to comply with building codes
and safety standards, ensuring that their work is both effective and secure.

10. What is the velocity in a 25" x 8" duct section with a flow
of 1450 cfm?

A. 850 fpm
B. 950 fpm
C. 1050 fpm
D. 1150 fpm

To determine the velocity of air in a duct, you can use the formula: \[ \text{Velocity} =
\frac{\text{Flow Rate (CFM)}}{\text{Area (sq ft)}} \] First, you need to calculate the
area of the duct section. The given dimensions of the duct are 25 inches by 8 inches. To
convert these dimensions into feet, you need to divide by 12: - Height: \( \frac{25 \text{
inches}}{12} = 2.0833 \text{ feet} \) - Width: \( \frac{8 \text{ inches}}{12} = 0.6667
\text{ feet} \) Next, you can calculate the area of the duct in square feet: \[ \text{Area}
= \text{Height} \times \text{Width} = 2.0833 \text{ ft} \times 0.6667 \text{ ft} \approx
1.3889 \text{ sq ft} \] Now that we have the area, we can substitute this and the flow
rate into the velocity formula. Given the flow rate is 1450 CFM
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Next Steps

Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:
https://nch3class1.examzify.com

We wish you the very best on your exam journey. You've got this!
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