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1. In a gas-fired furnace, what do yellow flames indicate?
A. Excessive airflow
B. Incomplete airflow
C. Incomplete combustion
D. Excessive gas pressure

2. What is the significance of using a resistor when
discharging capacitors?
A. It prevents capacitor damage
B. It helps to gauge the capacitance
C. It allows for safe energy dissipation
D. It enhances discharge speed

3. What is the acceptable voltage drop across the contacts of
a contactor?

A. 1% of incoming voltage
B. 3% of incoming voltage
C. 5% of incoming voltage
D. 10% of incoming voltage

4. If static pressure in a duct is 1.10" w.c. and velocity
pressure is 0.11" w.c., what is the total pressure?

A. 1.00" w.c.
B. 1.10" w.c.
C. 1.21" w.c.
D. 1.30" w.c.

5. According to the national electrical code, what
classification is used for thermostat wire?

A. NEC Class 1
B. NEC Class 2
C. NEC Class 3
D. NEC Class 4
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6. What component helps regulate the flow of refrigerant in
the system?

A. Compressor

B. Expansion valve
C. Condenser

D. Accumulator

7. What is the minimum required superheat typically for a
refrigerant circuit?

A. 10°F
B. 15°F
C. 20°F
D. 25°F

8. What does convection refer to in the context of heat
transfer?

A. Transfer through solids
B. Transfer through liquids and gases

C. Transfer through electromagnetic waves
D. Transfer resulting from pressure

9. Which statement is true regarding the operation of an
HVAC pressure switch?

A. It always remains open
B. It can be used to control heating only

C. It is a safety device to ensure proper airflow
D. It is only used in cooling systems

10. In a refrigerant system with a fixed orifice, what indicates
an undercharged system?

A. High superheat readings
B. High saturation pressures
C. Low line temperatures

D. Excessive condensation
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1. In a gas-fired furnace, what do yellow flames indicate?
A. Excessive airflow
B. Incomplete airflow

C. Incomplete combustion
D. Excessive gas pressure

Yellow flames in a gas-fired furnace typically indicate incomplete combustion. When a
furnace is operating correctly, the flames should be blue, which signifies that the gas is
burning efficiently and completely. A yellow flame suggests that there is a problem,
usually associated with a lack of sufficient oxygen, which prevents the gas from burning
entirely. This incomplete combustion leads to the production of carbon monoxide and
soot, which can be hazardous and reduce the efficiency of the heating system.
Understanding the concept of combustion is essential in HVAC systems. When analyzing
flame colors, yellow flames can often indicate issues with the burner balance, dirty
burners, or insufficient airflow - all of which can lead to decreased efficiency and
increased emissions. Recognizing these signs allows technicians to troubleshoot and

make necessary adjustments or repairs to ensure safe and efficient operation of the
heating system.

2. What is the significance of using a resistor when
discharging capacitors?
A. It prevents capacitor damage
B. It helps to gauge the capacitance
C. It allows for safe energy dissipation
D. It enhances discharge speed

Using a resistor when discharging capacitors plays a crucial role in ensuring safe energy
dissipation. When a capacitor is charged, it stores electrical energy, and if discharged too
quickly or directly (for instance, by shorting the leads), it can cause a sudden surge of
current. This could lead to damage not only to the capacitor itself but also to other
components in the circuit and can create dangerous sparks or even injury. By
incorporating a resistor in the discharge circuit, the energy stored in the capacitor is
allowed to dissipate more gradually and safely. This paced discharge helps to prevent any
abrupt changes in current, reducing the risk of harm or damage. The resistor essentially
acts as a controlled pathway for the energy to leave the capacitor, thereby enhancing

safety during maintenance or testing procedures in HVAC systems and other electrical
applications.
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3. What is the acceptable voltage drop across the contacts of
a contactor?

A. 1% of incoming voltage

B. 3% of incoming voltage
C. 5% of incoming voltage

D. 10% of incoming voltage

The acceptable voltage drop across the contacts of a contactor is typically considered to
be 3% of the incoming voltage. This standard is important to ensure the reliable
operation of the contactor, maintaining efficient performance and reducing the risk of
overheating or contact wear. A 3% voltage drop allows enough current to flow through
the contacts without significant losses, which can affect the overall effectiveness of the
circuit. Keeping the voltage drop within this range helps to prolong the lifespan of the
contactor and ensures that the connected equipment receives adequate voltage for
optimal operation. The other options suggest higher levels of permissible voltage drop,
which could lead to potential issues such as reduced efficiency, excessive heat
generation, or malfunction in the connected loads or devices.

4. If static pressure in a duct is 1.10" w.c. and velocity
pressure is 0.11" w.c., what is the total pressure?

A. 1.00" w.c.
B. 1.10" w.c.
C.1.21" w.c.
D. 1.30" w.c.

Total pressure in a duct system is calculated by the formula: Total Pressure = Static
Pressure + Velocity Pressure. In this scenario, the static pressure is given as 1.10" w.c.
and the velocity pressure is 0.11" w.c. When you add these two values together: 1.10"
w.c. (static pressure) + 0.11" w.c. (velocity pressure) = 1.21" w.c. This means the total
pressure in the duct is 1.21" w.c., which corresponds to the correct answer.
Understanding this calculation is crucial in HVAC systems since total pressure affects
airflow and system efficiency. Properly balancing and measuring pressure are key
components in ensuring effective system performance.
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5. According to the national electrical code, what
classification is used for thermostat wire?

A. NEC Class 1
B. NEC Class 2
C. NEC Class 3
D. NEC Class 4

Thermostat wire is classified under NEC Class 2 wiring as per the National Electrical
Code (NEC). Class 2 circuits are those designed to carry lower voltages and are often
used for control circuits, signaling, and low-energy requirements. This classification is
crucial because Class 2 circuits provide a degree of safety by limiting the amount of
power that can be transmitted, thereby reducing the risk of overheating and fire hazards
associated with higher voltage systems. Thermostats commonly operate on low voltage,
typically 24 volts, which aligns with the specifications and objectives of Class 2 circuit
requirements. In contrast, Class 1 circuits handle higher voltage and power levels, Class
3 circuits can be used for more complex electronic systems but generally involve more
stringent installation requirements, and Class 4 is not typically recognized in standard
residential wiring applications as it pertains to more specialized setups. Understanding
these classifications helps ensure proper installation and safety compliance in HVAC
systems and electrical work.

6. What component helps regulate the flow of refrigerant in
the system?

A. Compressor

B. Expansion valve
C. Condenser

D. Accumulator

The expansion valve is a crucial component in HVAC systems that regulates the flow of
refrigerant. It controls the amount of refrigerant that enters the evaporator, where it
absorbs heat from the indoor environment, thereby facilitating the cooling process. The
expansion valve reduces the pressure of the refrigerant, which allows it to expand,
vaporize, and absorb heat more efficiently. This precise control helps maintain the
desired cooling effect, ensuring the system operates efficiently and effectively. By
adjusting the flow based on demand, the expansion valve contributes to the overall
energy efficiency of the HVAC system, making it essential for proper functioning.
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7. What is the minimum required superheat typically for a
refrigerant circuit?

A. 10°F
B. 15°F
C. 20°F
D. 25°F

The correct answer is typically considered to be 15°F, which is the minimum required
superheat for a refrigerant circuit. Superheat is the temperature of the refrigerant vapor
above its saturation temperature at a given pressure. This measurement is crucial
because it ensures that the refrigerant has completely vaporized before entering the
compressor. If the superheat is too low, there is a risk that liquid refrigerant could enter
the compressor, potentially causing damage. Having a superheat of 15°F provides a safe
margin to prevent liquid from returning to the compressor, while still allowing the
system to operate efficiently. In practice, the required superheat can vary based on the
manufacturer's specifications and system design, but 15°F is generally accepted in many
applications as a minimum safeguard. Options with superheat values lower than this do
not provide sufficient safety against liquid refrigerant entering the compressor, which
can lead to compressor failure or reduced efficiency. Values above 15°F might be
appropriate in some contexts, but 15°F is a standard threshold that balances
performance with safety.

8. What does convection refer to in the context of heat
transfer?

A. Transfer through solids

B. Transfer through liquids and gases
C. Transfer through electromagnetic waves

D. Transfer resulting from pressure

Convection is defined as the transfer of heat through the movement of liquids and gases.
In this process, warmer areas of a liquid or gas rise while cooler areas sink, creating a
circulation pattern that effectively transfers heat. This is distinct from conduction, which
is the transfer of heat through solids where heat travels through direct contact, and from
radiation, which involves the transfer of energy through electromagnetic waves, such as
heat from the sun reaching the Earth. In the context of HVAC, understanding
convection is essential as it applies to how heated air circulates within spaces to
maintain comfortable temperatures, as well as how refrigerants move heat in systems
like air conditioning. This principle is critical for designing systems that optimize heat
transfer for efficient heating and cooling.
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9. Which statement is true regarding the operation of an
HVAC pressure switch?

A. It always remains open
B. It can be used to control heating only

C. It is a safety device to ensure proper airflow
D. It is only used in cooling systems

The statement that an HVAC pressure switch is a safety device to ensure proper airflow is
accurate. Pressure switches are critical components in HVAC systems, as they monitor
the pressure of air or refrigerant within the system to ensure that it operates safely and
efficiently. If pressures fall outside of predetermined limits, the pressure switch can
either shut down the system or prevent it from operating, thereby protecting the system
from damage caused by issues like low refrigerant levels or airflow restrictions.
Additionally, this safety function is essential for preventing overheating or other failures
that can lead to costly repairs, or even potentially hazardous situations. Proper airflow is
vital for the efficiency and functionality of HVAC systems, making the pressure switch an
indispensable element in maintaining system health and safety. In contrast, the other
statements do not accurately represent the function and versatility of pressure switches
in HVAC systems. Some pressure switches may close rather than always remain open, and
they can be utilized in both heating and cooling applications, further broadening their
importance beyond just airflow management.

10. In a refrigerant system with a fixed orifice, what indicates
an undercharged system?

A. High superheat readings
B. High saturation pressures

C. Low line temperatures
D. Excessive condensation

In a refrigerant system utilizing a fixed orifice, high superheat readings indicate an
undercharged system because they reflect the relationship between the evaporator and
the refrigerant charge. Superheat is the temperature rise of the refrigerant vapor above
its saturation temperature at a given pressure. When a system is undercharged, there is
insufficient refrigerant in the evaporator to absorb the heat effectively. As a result, the
refrigerant vaporizes completely before reaching the appropriate temperature, causing
the superheat to increase. This means that the refrigerant exiting the evaporator is
significantly warmer than its saturation point, which is a clear sign that the system is not
operating with the optimal amount of refrigerant. In contrast, high saturation pressures
would typically indicate an overcharged condition or a blockage, not undercharging. Low
line temperatures may also signify different issues, rather than an undercharged system.
Excessive condensation could indicate too much refrigerant or problems with heat
exchange but would not outright indicate undercharging in a system with a fixed orifice.
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