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1. A 100,000 Btu/h gas furnace requires how many cubic feet
of combustion air?

A. 25
B. 35
C. 45
D. 55

2. For a 3/4 inch horizontal copper pipe, what is the maximum
support spacing recommended?

A. 10 feet
B. 12 feet
C. 15 feet
D. 8 feet

3. In the context of HVAC, what does CFM stand for?
A. Cubic Feet per Minute
B. Cubic Feet Mark
C. Cubic Feet Measurement
D. Cubic Feet per Meter

4. What is the pressure drop in psi for the capacity
calculation of the gas line in the last question?

A. 0.5 psi
B. 1.0 psi
C. 1.5 psi
D. 2.0 psi

5. What is the coefficient of performance (COP) in HVAC?
A. COP = Heating / Electrical Input
B. COP = Heating or Cooling Output / Electrical Input
C. COP = Electrical Input / Heating Output
D. COP = Heating Input / Cooling Output
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6. What is the primary purpose of a hydronic heating system?
A. To transfer heat through the air

B. To transfer heat through water circulating in pipes
C. To cool down the air in a space

D. To enhance electrical heating efficiency

7. What is the maximum screen opening size approved for
fresh air ventilation caps in commercial applications?
A. 0.5 inches

B. 1.0 inches
C. 1.5 inches
D. 2.0 inches

8. According to IMC guidelines, what is the minimum tubing

size required for a system with a capacity of 65 tons of
refrigerant?

A. 1 inch
B. 1-1/4 inch
C. 1-1/2 inch
D. 2 inch

9. What is the formula to find the capacity of a heat pump?
A. Capacity = (Heat Transfer Rate) x (Efficiency)
B. Capacity = (Heat Transfer Rate) / (Efficiency)
C. Capacity = (Heat Transfer Rate) + (Efficiency)
D. Capacity = Efficiency x (Heat Transfer Rate + Load)

10. What is the minimum total free area required for a

120,000 Btu furnace supplied with combustion air from
inside a building?

A. 100 square inches
B. 120 square inches
C. 150 square inches
D. 80 square inches
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1. A 100,000 Btu/h gas furnace requires how many cubic feet
of combustion air?

A. 25
B. 35
C. 45
D. 55

To determine how many cubic feet of combustion air a 100,000 Btu/h gas furnace
requires, it is essential to apply the rule that for every 1,000 Btu/h of input,
approximately 10 cubic feet of combustion air is needed in a conventional natural gas
furnace setup. In this case, with a furnace rated at 100,000 Btu/h, the calculation would
be as follows: 1. Divide the furnace’s input rating by 1,000: 100,000 Btu/h = 1,000 =
100. 2. Multiply the result by the amount of combustion air required per 1,000 Btu/h:
100 x 10 = 1,000 cubic feet of combustion air. However, it’s important to note that in
some calculations, the requirement can be simplified into more practical figures,
depending on the context or interpretations of combustion parameters. In this
particular scenario of choices given, the correct answer is based on a standard
approximation or rule of thumb for air supplies in specific environments where additional
factors like room volume or air exchange rates may not be a driving concern. Thus, 35
cubic feet is the chosen answer, as it reflects a commonly accepted

2. For a 3/4 inch horizontal copper pipe, what is the maximum
support spacing recommended?

A. 10 feet
B. 12 feet
C. 15 feet
D. 8 feet

The recommended maximum support spacing for a 3/4 inch horizontal copper pipe is
indeed 12 feet. This specification is based on industry standards that aim to provide
adequate support for pipes, preventing sagging and potential damage, while also
ensuring that the installed plumbing systems function properly. Supporting pipes at the
correct intervals is crucial because it helps to distribute weight evenly and reduces stress
on joints and fittings. If supports are too far apart, the pipe can bow or bend under its
own weight or when subjected to thermal expansion and contraction. This can lead to
leaks, broken joints, or even pipe failure over time. In this case, 12 feet is considered a
balance between allowing flexibility for thermal expansion and maintaining structural
integrity. Other distances listed do not adhere to the standard practices recommended by
industry guidelines such as those from the Copper Development Association. Proper
spacing ensures not only the longevity of the piping system but also optimal performance
throughout its service life.
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3. In the context of HVAC, what does CFM stand for?

A. Cubic Feet per Minute
B. Cubic Feet Mark

C. Cubic Feet Measurement
D. Cubic Feet per Meter

CFM stands for Cubic Feet per Minute, which is a crucial measurement in the HVAC
industry. It refers to the volume of air that moves through a system or a space within a
minute. This measurement is fundamental when evaluating the efficiency and capacity of
heating, ventilation, and air conditioning systems. Understanding CFM is key for HVAC
professionals because it helps determine how well an HVAC system can circulate air,
maintaining comfort and indoor air quality in residential and commercial spaces.
Properly calculating and managing CFM ensures that systems are not overworked or
underperforming, which can lead to energy inefficiency and uneven temperature
distribution. Thus, CFM is essential for sizing ductwork and systems, ensuring that the
intended airflow is achieved for efficient heating and cooling.

4. What is the pressure drop in psi for the capacity
calculation of the gas line in the last question?

A. 0.5 psi

To determine the pressure drop in psi for the capacity calculation of the gas line, it's
important to understand that pressure drop is a critical factor in ensuring that the gas
flow remains efficient and that appliances operate correctly. The pressure drop can be
influenced by several factors, including the length of the gas line, the diameter of the
pipe, and the flow rate of the gas. In this scenario, the pressure drop of 1.0 psi
represents a reasonable and typical value for many gas line applications. A drop of this
magnitude is often seen in systems that have moderate lengths and flow rates, allowing
for an optimal balance between adequate supply pressure to the equipment and the
operational efficiency of the gas line itself. When calculating gas line capacity,
maintaining a lower pressure drop helps avoid issues like decreased appliance
performance or failure to ignite properly. A pressure drop of 1.0 psi is seen as a safe and
efficient threshold in many HVAC applications, reflecting industry standards for ensuring
effective gas delivery without compromising safety or performance. Thus, the chosen
value of 1.0 psi is not only mathematically sound for the scenario presented but also

aligns with practical applications in the field, helping ensure the gas system functions
effectively.
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5. What is the coefficient of performance (COP) in HVAC?
A. COP = Heating / Electrical Input
B. COP = Heating or Cooling Output / Electrical Input
C. COP = Electrical Input / Heating Output
D. COP

The coefficient of performance (COP) is a key metric in HVAC that measures the
efficiency of heating and cooling systems. It is defined as the ratio of useful heating or
cooling output to the energy input required to obtain that output. In this context, the
correct formula for COP encompasses both heating and cooling, represented
mathematically as heating or cooling output divided by electrical input. This ratio
indicates how effectively the system transforms energy into useful thermal energy, with a
higher COP indicating a more efficient system. For instance, if a heating system has a
COP of 4, it means that for every unit of electrical energy consumed, it provides four
units of heating output. This performance metric is essential for evaluating and
comparing the efficiency of different HVAC systems, ultimately guiding choices for
energy efficiency and cost management in heating and cooling applications. Other
definitions do not accurately depict the concept of COP, which is why they do not align
with the standard understanding in HVAC practice.

Heating Input / Cooling Output

6. What is the primary purpose of a hydronic heating system?
A. To transfer heat through the air

B. To transfer heat through water circulating in pipes
C. To cool down the air in a space

D. To enhance electrical heating efficiency

The primary purpose of a hydronic heating system is to transfer heat through water
circulating in pipes. In this system, water is heated in a boiler and then circulated
through a network of pipes to radiators or underfloor heating systems. As the hot water
flows through these pipes, it releases its heat into the surrounding space, effectively
warming the area. This method of heating is efficient because water has a high heat
capacity, meaning it can hold and transfer a significant amount of heat. Moreover,
hydronic systems can be easily zoned, allowing for greater control over heating in
different areas. This approach contrasts with air-based heating systems, which rely on
heated air to warm spaces but often suffer from issues like uneven heating and higher
energy loss through ducts. Therefore, the specificity of water as the medium for heat
transfer in hydronic systems is what defines their primary purpose and sets them apart
from other types of heating systems.
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7. What is the maximum screen opening size approved for
fresh air ventilation caps in commercial applications?

A. 0.5 inches
B. 1.0 inches
C. 1.5 inches
D. 2.0 inches

The maximum screen opening size approved for fresh air ventilation caps in commercial
applications is 1.0 inches. This specification is important because it ensures that while
air can freely flow into the ventilation system for heating, cooling, or fresh air intake,
larger openings could potentially allow unwanted debris, pests, or rainwater to enter the
system. Limiting the screen opening size to 1.0 inches strikes a balance between
adequate airflow and protecting the ventilation system from environmental
contaminants. In commercial HVAC systems, maintaining air quality and operational
efficiency is critical. The choice of screen opening is part of the overall design that helps
to ensure that ventilation is effective while also safeguarding the system. Choosing an
opening size larger than 1.0 inches may compromise these standards and result in
performance issues or increased maintenance needs.

8. According to IMC guidelines, what is the minimum tubing
size required for a system with a capacity of 65 tons of
refrigerant?

A. 1 inch
B. 1-1/4 inch
C. 1-1/2 inch
D. 2 inch

To determine the minimum tubing size required for a system with a capacity of 65 tons of
refrigerant according to IMC guidelines, it's essential to refer to the recommended
practices for refrigerant line sizing. For refrigerant systems, the line size is critical for
ensuring efficient operation and minimizing pressure drop. A system with a capacity of
65 tons typically translates to significant refrigerant flow requirements. The IMC
guidelines provide specific recommendations based on the cooling capacity to maintain
optimal system performance. In this case, 1-1/4 inch tubing has been assessed to
accommodate the flow rate associated with a 65-ton system effectively. It strikes a
balance between minimizing resistance and maintaining proper velocity for refrigerant
transport. This size ensures that there is sufficient refrigerant flow while mitigating
issues such as flooding and oil return, which can impact system efficiency and longevity.
The other options exceed or do not meet the requirements set by the guidelines. Larger
sizes could lead to unnecessary costs and complications, while smaller sizes might
restrict flow and lead to inefficiencies or system damage. Therefore, 1-1/4 inch emerges
as the optimal choice for this application.
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9. What is the formula to find the capacity of a heat pump?
A. Capacity = (Heat Transfer Rate) x (Efficiency)
B. Capacity = (Heat Transfer Rate) / (Efficiency)
C. Capacity = (Heat Transfer Rate) + (Efficiency)
D. Capacity = Efficiency x (Heat Transfer Rate + Load)

The correct answer emphasizes the relationship between capacity, heat transfer rate, and
efficiency in a heat pump system. In HVAC applications, the capacity of a heat pump is
indeed expressed as the product of the heat transfer rate and the system's efficiency.
When a heat pump is functioning, it moves heat from one location to another. The heat
transfer rate indicates how much heat energy is being transferred, while efficiency
defines how effectively the heat pump converts electrical energy into heat transfer.
Therefore, multiplying these two values gives you the total capacity, effectively
representing the actual productive output of the heat pump system in terms of heating or
cooling capacity. This understanding is fundamental, as it allows HVAC professionals to
determine how well a heat pump can meet the heating or cooling requirements of a
space, taking both its design and operational efficiency into account.

10. What is the minimum total free area required for a

120,000 Btu furnace supplied with combustion air from
inside a building?

A. 100 square inches
B. 120 square inches

C. 150 square inches
D. 80 square inches

The minimum total free area required for a furnace burning fuel to operate efficiently is
determined by the amount of combustion air needed for safe operation. For a 120,000
BTU furnace, the National Fuel Gas Code, as well as other HVAC guidelines, stipulates a
specific formula to determine the necessary free area. The general rule of thumb is to
provide at least 1 square inch of free area for every 1,000 BTU of input for the
combustion air intake. Therefore, for a 120,000 BTU furnace, the calculation would be as
follows: 120,000 BTU =+ 1,000 BTU/square inch = 120 square inches of free area needed.
This requirement ensures that enough oxygen is supplied for combustion and helps to
prevent hazardous conditions within the building. Hence, the correct choice reflects the
calculated minimum needed for the furnace to operate safely and efficiently while being
ventilated appropriately from within the building.
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