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1. What type of blower system can significantly enhance the
efficiency of heating?
A. Standard AC blowers
B. ECM (electronically commutated motor) blowers
C. High-speed industrial blowers
D. Single-speed blowers

2. Duct wrap is used to insulate round metal ducts. What is
the approximate R-value for one inch of this insulation?
A. R=3.0
B. R=6.0
C. R=9.0
D. R=1.5

3. What does "vent free" mean in the context of gas heating
appliances?
A. Appliances that require extensive ducting
B. Appliances designed to operate without a traditional venting

system
C. Appliances that can only operate in open spaces
D. Appliances that utilize external air for combustion

4. If a gas valve fails to open despite the knob being in the
correct position, the thermostat calling for heat, and proper
voltage being present, what should be the next step?
A. Check for gas leaks
B. Check if the pilot light is lit
C. Replace the gas valve
D. Reset the thermostat

5. If the exact amount of air is supplied and perfect
combustion occurs, in a natural gas furnace, what percentage
of CO2 content will be present in the flue gases?
A. 8.2% - 8.7%
B. 9.5% - 10.5%
C. 11.7% - 12.2%
D. 13.5% - 14.0%
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6. A furnace with a high temperature rise indicates which
issue?
A. Blocked exhaust
B. Dirty filters
C. Fan speed too slow
D. Incorrect burner pressure

7. Flashback indicates
A. excessive gas pressure
B. gas velocity is slower than the speed at which the gas can

burn
C. gas velocity is faster than the speed at which the gas can

burn
D. normal operation of the gas system

8. What indicates good combustion in a gas furnace?
A. A flickering yellow flame
B. A steady green flame
C. A blue flame coloration in the burner
D. A bright orange flame

9. What instrument would a technician use to measure return
airflow to a furnace?
A. Anemometer
B. Hydrometer
C. Micrometer
D. Thermometer

10. If a gas furnace is installed at a high altitude, which
adjustment is necessary for proper operation?
A. Adjust gas valve
B. Calibrate thermostat
C. Increase fan speed
D. Reduce combustion air
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Answers
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1. B
2. A
3. B
4. C
5. C
6. C
7. B
8. C
9. A
10. A
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Explanations
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1. What type of blower system can significantly enhance the
efficiency of heating?
A. Standard AC blowers
B. ECM (electronically commutated motor) blowers
C. High-speed industrial blowers
D. Single-speed blowers

The option of ECM (electronically commutated motor) blowers stands out as a superior
choice for enhancing heating efficiency. ECM blowers are designed to adjust their speed
automatically based on the heating needs of the system. This capability enables them to
operate at variable speeds, which results in a more efficient and consistent airflow
throughout the heating system.  One of the key advantages of ECM blowers is their
energy efficiency. Since they can operate at lower speeds when full power is not
necessary, they consume less electricity compared to traditional blowers, leading to
reduced energy costs. Additionally, by optimizing air circulation, ECM blowers can help
maintain more uniform heating throughout the space, minimizing temperature
fluctuations and improving overall comfort.  In contrast, standard AC blowers and
single-speed blowers have fixed speeds, meaning they operate at a constant output
regardless of the heating demand. This can lead to inefficiencies, as these blowers may
use more energy than necessary during lower heating loads, which does not optimize
energy consumption or heating effectiveness.  High-speed industrial blowers, while
powerful, are typically not designed specifically for residential heating applications and
can consume excessive energy without providing the modulation necessary for efficiency.
Instead, ECM blowers emerge as a choice tailored for maximizing efficiency in heating
systems, thereby

2. Duct wrap is used to insulate round metal ducts. What is
the approximate R-value for one inch of this insulation?
A. R=3.0
B. R=6.0
C. R=9.0
D. R=1.5

The R-value is a measure of thermal resistance, indicating how well a material insulates.
In the case of duct wrap used for insulating round metal ducts, one inch of this
insulation typically has an R-value of approximately 3.0. This means that for every inch of
duct wrap, the material provides a fair level of resistance against heat flow, enhancing
the efficiency of the heating and cooling system by minimizing heat loss or gain through
the ducts.  Understanding R-values is crucial for selecting appropriate insulation
materials for specific applications. The use of duct wrap with an R-value around 3.0 is
common practice in HVAC systems to ensure ductwork maintains its intended
temperature effectively, ultimately leading to improved energy efficiency and comfort in
climate-controlled spaces.

8Sample study guide. Visit https://escogasheat.examzify.com for the full version

SA
M

PLE



3. What does "vent free" mean in the context of gas heating
appliances?
A. Appliances that require extensive ducting
B. Appliances designed to operate without a traditional venting

system
C. Appliances that can only operate in open spaces
D. Appliances that utilize external air for combustion

In the context of gas heating appliances, "vent free" refers to appliances that are
designed to operate without a traditional venting system. This means they do not require
a chimney or flue to expel combustion gases outside the home. Instead, these appliances
are engineered to burn gas efficiently and cleanly, so that most of the combustion
byproducts are either absorbed back into the combustion process or produced in a
manner that is safe for indoor use.  Vent free appliances typically utilize oxygen from the
indoor environment for combustion, and they are equipped with features such as oxygen
depletion sensors that monitor the oxygen levels in the room to ensure safety. The design
allows for flexibility in installation, as they can be placed in various locations without the
need for extensive ducting or external venting systems, making them appealing for
homeowners looking for alternative heating solutions.  In contrast, other options suggest
requirements for ducting or limitations on operation that do not align with the
fundamental characteristics of vent free appliances.

4. If a gas valve fails to open despite the knob being in the
correct position, the thermostat calling for heat, and proper
voltage being present, what should be the next step?
A. Check for gas leaks
B. Check if the pilot light is lit
C. Replace the gas valve
D. Reset the thermostat

In the scenario where the gas valve does not open, despite confirming that the knob is
correctly positioned, the thermostat is actively calling for heat, and proper voltage is
established, replacing the gas valve would be the next logical step. This is because the
gas valve is a crucial component in the system that controls the flow of gas to the heating
appliance. If all preliminary conditions are satisfied and the valve still fails to operate, it
indicates that the valve may be defective or malfunctioning.  Other methods, like
checking for gas leaks or the pilot light, could be useful in different contexts but are not
directly relevant given the stipulated operational conditions. Similarly, resetting the
thermostat may be beneficial for certain issues, but in this particular situation, the other
elements are functioning as they should, pointing towards an issue with the valve itself.
In essence, replacing the gas valve is warranted to restore functionality to the gas
heating system.
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5. If the exact amount of air is supplied and perfect
combustion occurs, in a natural gas furnace, what percentage
of CO2 content will be present in the flue gases?
A. 8.2% - 8.7%
B. 9.5% - 10.5%
C. 11.7% - 12.2%
D. 13.5% - 14.0%

In a natural gas furnace, when perfect combustion occurs with the exact amount of air
supplied, the primary products of combustion are carbon dioxide (CO2) and water vapor.
The theoretical yield of CO2 from natural gas, which primarily consists of methane
(CH4), is about 10% to 11% under optimal conditions.   The presence of around 11.7% to
12.2% CO2 content in flue gases indicates a highly efficient combustion process where all
the available carbon in the natural gas has been converted to CO2, and there is no
unburned fuel or formation of carbon monoxide (CO). This efficiency is what leads to the
correct range in this option.  In contrast, the other ranges either fall short or exceed the
expected CO2 concentration under ideal combustion conditions, suggesting a less
complete combustion or variations in fuel composition and operational efficiency. Thus,
the percentage of CO2 content in the flue gases directly correlates with the efficiency of
combustion and the balance of air-fuel ratio, emphasizing the accuracy of the selected
range.

6. A furnace with a high temperature rise indicates which
issue?
A. Blocked exhaust
B. Dirty filters
C. Fan speed too slow
D. Incorrect burner pressure

A furnace with a high temperature rise indicates an issue with the fan speed being too
slow. The temperature rise in a furnace is the difference between the temperature of the
air entering the furnace and the temperature of the air exiting the furnace. If the fan
speed is too slow, it doesn't blow enough air over the heat exchanger, causing the
temperature rise to be higher than normal. This can lead to overheating of the system
and potentially damage components.   Options A, B, and D are not correct in this context:
A. Blocked exhaust would typically result in a low temperature rise, as the heat produced
by the burner would have difficulty escaping the system. B. Dirty filters could also lead to
a low temperature rise, as restricted airflow would not allow for efficient heat exchange.
D. Incorrect burner pressure could cause issues with combustion but would not directly
result in a high temperature rise if the fan speed is adequate.
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7. Flashback indicates
A. excessive gas pressure
B. gas velocity is slower than the speed at which the gas can

burn
C. gas velocity is faster than the speed at which the gas can

burn
D. normal operation of the gas system

Flashback occurs when the flame travels back into the burner or fuel supply line,
generally indicating a problem with the combustion process. When gas velocity is slower
than the speed at which the gas can burn, it can lead to incomplete combustion and the
potential for the flame to move backward into the system. This scenario suggests that the
gas is not being discharged at a sufficient rate to maintain a stable and controlled burn
at the burner, leading to the flame potentially moving backward against the gas flow. 
This understanding highlights the importance of proper gas velocity in ensuring safe and
efficient operation of gas systems. When gas is burned at the appropriate velocity, it
maintains a stable flame and minimizes the risk of flashback, whereas slower velocities
can create hazardous conditions.

8. What indicates good combustion in a gas furnace?
A. A flickering yellow flame
B. A steady green flame
C. A blue flame coloration in the burner
D. A bright orange flame

Good combustion in a gas furnace is indicated by a blue flame coloration in the burner.
This blue coloration signifies that the gas is burning efficiently and completely, which is
essential for optimal performance and safety. A blue flame means that the combustion is
occurring with enough oxygen, producing a clean burn with minimal harmful emissions,
such as carbon monoxide, and maximizing the heat output from the gas being consumed. 
In contrast, other flame colors can suggest incomplete combustion or inefficient
burning. For example, a flickering yellow flame may indicate that the gas is not burning
completely, often due to a lack of oxygen, which can lead to soot buildup and potentially
hazardous conditions. A steady green flame can suggest the presence of contaminants in
the gas or burner, while a bright orange flame typically indicates inefficient combustion
and can also signify a problem, such as dust in the burner or insufficient air supply,
leading to lower efficiency and increased emissions. Therefore, the presence of a blue
flame is the hallmark of proper combustion in a gas furnace system.
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9. What instrument would a technician use to measure return
airflow to a furnace?
A. Anemometer
B. Hydrometer
C. Micrometer
D. Thermometer

To properly measure return airflow to a furnace, a technician would use an anemometer.
An anemometer is a device specifically designed to measure air velocity and flow, making
it the ideal instrument for this task. It uses a small fan to measure the speed and
direction of the air being moved, providing accurate readings. The other options, such as
a hydrometer, micrometer, and thermometer, are not suitable for measuring airflow as
they are designed for measuring other types of data, such as humidity, distance, and
temperature, respectively. Therefore, A is the most appropriate instrument for this task.

10. If a gas furnace is installed at a high altitude, which
adjustment is necessary for proper operation?
A. Adjust gas valve
B. Calibrate thermostat
C. Increase fan speed
D. Reduce combustion air

When a gas furnace is installed at a high altitude, the air density is lower which can
affect the amount of oxygen needed for combustion. This means that the gas flow needs
to be adjusted to achieve the proper air-fuel mixture. Therefore, option A, adjusting the
gas valve, is necessary for proper operation at high altitudes.       The other options,
calibrating the thermostat, increasing fan speed, and reducing combustion air, are
incorrect because they do not address the issue of adjusting the gas flow for proper
combustion. Calibrating the thermostat may affect temperature control, increasing fan
speed may only circulate more air and not necessarily adjust the gas flow, and reducing
combustion air may result in a lack of oxygen for proper combustion.
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