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1. What is the maximum allowable concentration of carbon
monoxide in medical air?

A. 5 ppm

B. 15 ppm
C. 25 ppm
D. 35 ppm

2. How are medical gases transported from storage to
patients?

A. Through mobile gas containers
B. Via manual transportation by staff

C. Through a network of pipelines designed for delivery
D. By vacuum suction systems

3. When is it permissible to use a tool to mechanically limit
the depth of the fitting to be brazed in medical gas piping
installation?

A. When depth is adjustable

B. When limited depth is not less than the minimum cup depth
per ANSI/ASME B16.50

C. When using plastic fittings
D. When the tool is calibrated

4. Which type of pipes are recommended for oxygen systems
at high pressures?

A. Polymeric pipes

B. Metal pipes

C. Flexible plastic pipes
D. Rubber hoses

5. Which device should be used to verify the effectiveness of a
nitrogen purge before brazing?

A. Pressure gauge
B. Flow meter

C. Oxygen analyzer
D. Thermometer
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6. What are some indicators of a malfunctioning medical gas
system?

A. Proper delivery output
B. Stable pressure levels

C. Unexpected pressure drops
D. Normal operating noises

7. After how many hours of normal operation can air quality
tests be performed on the medical air compressor system?
A. 6 hours

B. 10 hours
C. 12 hours
D. 24 hours

8. A medical air proportioning system must have a minimum

of how many recorders tracking performance and air quality
for at least 24 hours?

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

9. What is the importance of proper ventilation in areas
where medical gases are used or stored?

A. To increase the temperature for better gas management
B. To allow easy access for maintenance personnel

C. To prevent the accumulation of hazardous gases and ensure
safe working conditions for healthcare personnel

D. To reduce noise levels in healthcare facilities

10. Under what condition can wooden racks for cylinder
storage be used?

A. They are permitted in all circumstances
B. Wooden racks are not permitted

C. Only if treated for fire resistance

D. Only if reinforced with metal
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Explanations
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1. What is the maximum allowable concentration of carbon
monoxide in medical air?

A. 5 ppm
B. 15 ppm

C. 25 ppm
D. 35 ppm

The maximum allowable concentration of carbon monoxide in medical air is set at 25
parts per million (ppm). This limit is established to ensure patient safety, as carbon
monoxide is a toxic gas that can lead to serious health complications, including hypoxia
and carbon monoxide poisoning, especially in vulnerable populations such as those in
healthcare settings. Setting the limit at 25 ppm reflects a balance between ensuring the
medical air is free from harmful levels of contaminants and the practical aspects of
maintaining equipment and facility environments. Regulations and guidelines, such as
those provided by the National Fire Protection Association (NFPA) and the Compressed
Gas Association (CGA), help establish this standard to promote safe practices in medical
gas systems. It is essential for medical facilities to monitor and maintain air quality to
foster a safe healing environment for patients. The lower concentrations proposed in
the other choices do not reflect the established safety limits for medical air, making
them less relevant in this context.

2. How are medical gases transported from storage to
patients?

A. Through mobile gas containers
B. Via manual transportation by staff
C. Through a network of pipelines designed for delivery

D. By vacuum suction systems

Medical gases are primarily transported from storage to patients through a network of
pipelines designed for delivery. This method is preferred in healthcare settings because
it provides a safe, reliable, and efficient means of supplying gases like oxygen, nitrous
oxide, and medical air directly to patient care areas. The pipeline system ensures that the
gases are readily available at treatment points without the need for manual handling,
reducing the risk of errors and potential contamination. Additionally, the pipeline
networks are constructed to meet stringent safety standards, which helps to maintain the
integrity and quality of the gases being delivered. This system is also designed to
minimize the risk of leaks and ensure a continuous supply of gas, which is critical in
medical environments where patients depend on these resources for their treatment.

The other methods of transportation, while useful in specific circumstances, do not
provide the same level of efficiency and safety as the pipeline network. Mobile gas
containers might be used for portable needs or in areas without direct pipeline access,
manual transportation by staff is labor-intensive and increases the risk of errors or
accidents, and vacuum suction systems are designed specifically for the removal of gases
or fluids rather than the delivery of medical gases.
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3. When is it permissible to use a tool to mechanically limit

the depth of the fitting to be brazed in medical gas piping
installation?

A. When depth is adjustable

B. When limited depth is not less than the minimum cup depth
per ANSI/ASME B16.50

C. When using plastic fittings
D. When the tool is calibrated

The use of a tool to mechanically limit the depth of the fitting to be brazed in medical gas
piping installation is permissible when the limited depth is not less than the minimum
cup depth specified per ANSI/ASME B16.50. This standard dictates the appropriate
dimensions and requirements for fitting installations, ensuring that fittings are
adequately brazed to maintain the integrity and safety of the medical gas system.
Adhering to these specifications is critical because proper brazing depth ensures a
strong joint that can withstand various pressures and operational conditions that medical
gas systems may encounter. If the braze does not reach the minimum cup depth, it may
result in weak joints that could fail under stress, leading to leaks or system malfunctions.
The focus on maintaining this prescribed depth ensures compliance with safety standards
and enhances the reliability of medical gas installations, which is paramount for patient
safety and effective healthcare delivery. This practice reflects a commitment to quality

and safety in medical gas system installations, making option B the most appropriate
answer.

4. Which type of pipes are recommended for oxygen systems
at high pressures?

A. Polymeric pipes
B. Metal pipes

C. Flexible plastic pipes
D. Rubber hoses

Metal pipes are recommended for high-pressure oxygen systems due to their strength,
durability, and ability to withstand the significant pressures typically encountered in
these systems. Oxygen, especially at high pressures, poses certain hazards, including the
risk of combustion when in contact with combustible materials. Metal pipes, such as
stainless steel or carbon steel, provide a robust barrier that can safely transport oxygen
without the risk of degradation or failure that could occur with other materials. In
addition to strength, metal pipes are non-combustible and have excellent compatibility
with oxygen, reducing the risk of reactions that might occur with more reactive
materials. Their rigid structure is also advantageous in maintaining the integrity of
high-pressure systems, ensuring that there are no leaks or weaknesses that could pose
safety risks. Using alternative materials like polymeric pipes, flexible plastic pipes, or
rubber hoses in high-pressure oxygen systems is discouraged because these materials

can potentially fail under high pressure and may not provide the necessary fire resistance
or compatibility with oxygen.
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5. Which device should be used to verify the effectiveness of a
nitrogen purge before brazing?

A. Pressure gauge
B. Flow meter
C. Oxygen analyzer

D. Thermometer

The effectiveness of a nitrogen purge before brazing is critical for ensuring that the
brazing process occurs in an oxygen-free environment, which helps prevent oxidation and
other defects. An oxygen analyzer is the appropriate device for this purpose because it
specifically measures the concentration of oxygen in the environment being purged.
Through the use of an oxygen analyzer, technicians can ascertain whether the nitrogen
purge has successfully reduced the oxygen levels to an acceptable threshold before
proceeding with brazing. This measurement ensures that the atmosphere within the
system is suitable for the process, thus safeguarding the integrity and quality of the
brazed joints. While other devices like pressure gauges, flow meters, and thermometers
are valuable tools in various applications, they do not provide a direct assessment of
oxygen concentration. A pressure gauge measures the pressure within a system, which
does not indicate the purity of the nitrogen purge. A flow meter assesses the flow rate of
the nitrogen gas but does not indicate how effectively it has displaced oxygen. A
thermometer measures temperature but is unrelated to the presence of oxygen. Hence,
the oxygen analyzer is the most relevant and effective device for verifying the nitrogen
purge's effectiveness before brazing.

6. What are some indicators of a malfunctioning medical gas
system?

A. Proper delivery output
B. Stable pressure levels

C. Unexpected pressure drops
D. Normal operating noises

A malfunctioning medical gas system can often be identified by unexpected pressure
drops. In a properly functioning system, gas pressure should remain stable and within
specified ranges to ensure that medical gases are delivered safely and efficiently to
patients and medical equipment. Unexpected drops in pressure can signify leaks,
equipment failures, or blockages, all of which could lead to inadequate gas delivery,
potentially compromising patient safety. Maintaining stable pressure levels is crucial for
the proper operation of medical gas systems, as fluctuations can impact the performance
of medical devices and the safety of patients relying on continuous gas flow. Normal
operating noises usually indicate that a system is functioning as intended, while proper
delivery output signifies that the system is delivering the gases effectively. Thus, any
deviation from expected pressure behavior, such as sudden drops, would be viewed as a
clear indicator of malfunction, prompting immediate investigation and resolution.
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7. After how many hours of normal operation can air quality
tests be performed on the medical air compressor system?

A. 6 hours

B. 10 hours
C. 12 hours
D. 24 hours

The correct answer is based on the standards and guidelines established for the safe
operation of medical air compressor systems. After a period of normal operation,
specifically 12 hours, air quality tests can be conducted to ensure that the medical air
produced meets the necessary purity and safety standards required for patient care. This
time frame allows for adequate operation, ensuring that any potential contaminants that
may have been present during system start-up have had a chance to be purged from the
system. Conducting these tests after 12 hours of operation is important because it
aligns with the recommendations from relevant regulatory bodies, which emphasize the
importance of confirming the air quality before the system’s output is utilized for
respiratory therapy or other medical applications. Ensuring the air quality at this
specified interval helps maintain compliance with safety standards and protects patient
health. Shorter intervals, such as 6 or 10 hours, do not provide enough operational time
to accurately reflect the air quality that the system produces. A full 24 hours of operation
may also be longer than necessary, as 12 hours serves as a practical and sufficient
duration to perform these tests.

8. A medical air proportioning system must have a minimum
of how many recorders tracking performance and air quality
for at least 24 hours?

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

A medical air proportioning system is required to have at least one recorder monitoring
its performance and air quality for a minimum duration of 24 hours. The purpose of this
requirement is to ensure that the air quality being delivered meets safety and regulatory
standards. Continuous tracking allows for real-time assessment and documentation of
performance, ensuring that any variations or abnormalities can be addressed promptly.
Having a single recorder is typically sufficient for capturing and logging the essential
data needed to verify that the system is functioning within established guidelines. This
approach simplifies the monitoring process while still ensuring compliance with
necessary health and safety protocols. The expectation does not require multiple
recorders, as a single device, when properly calibrated and maintained, can adequately
fulfill the monitoring requirements. This focus on documentation and performance
monitoring is crucial for maintaining patient safety and system integrity in medical
environments.
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9. What is the importance of proper ventilation in areas
where medical gases are used or stored?

A. To increase the temperature for better gas management
B. To allow easy access for maintenance personnel

C. To prevent the accumulation of hazardous gases and ensure
safe working conditions for healthcare personnel

D. To reduce noise levels in healthcare facilities

Proper ventilation in areas where medical gases are used or stored is crucial primarily for
safety reasons. It serves to prevent the accumulation of hazardous gases, such as oxygen
or nitrous oxide, which, if allowed to concentrate, could pose serious health risks to
healthcare personnel and patients. Additionally, adequate ventilation helps to mitigate
the risk of fire or explosion associated with flammable gases. Ensuring a continuous
flow of fresh air dilutes any potentially harmful gases, maintaining safe air quality
standards in the facility. This is especially important in settings like operating rooms,
patient care areas, and gas storage facilities, where the concentration of these gases
could quickly become dangerous without proper ventilation systems in place. While ease
of access for maintenance, temperature management, and noise reduction are also
considerations in healthcare facility design, they are not the primary focus when it comes
to the critical role of ventilation regarding health and safety. Thus, the significance of
preventing hazardous gas accumulation effectively highlights the importance of proper
ventilation in medical environments.

10. Under what condition can wooden racks for cylinder
storage be used?

A. They are permitted in all circumstances
B. Wooden racks are not permitted

C. Only if treated for fire resistance
D. Only if reinforced with metal

The correct answer is that wooden racks for cylinder storage are not permitted. This
guideline is grounded in safety protocols that prioritize fire prevention and the durability
of storage solutions for medical gas cylinders. Wooden materials present a significant
fire hazard, particularly in the event of a gas leak or ignition, as they can combust easily
and are not capable of withstanding the pressures exerted by gas cylinders. Regulatory
standards typically require that storage systems for gas cylinders be made from
non-combustible materials to mitigate these risks and ensure the safety of personnel and
facilities. Metals are preferred for their strength, stability, and fire resistance, which
make them suitable for securely holding heavy gas cylinders without posing a fire risk or
structural integrity concerns. Additionally, while some options imply modifications (like
treating wood for fire resistance or reinforcing with metal), these do not align with
standard best practices or regulations, which explicitly discourage the use of wood in
such critical applications. Thus, the consensus in safety regulations is to avoid wooden
racks altogether for cylinder storage.
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