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1. What is the first step in the procedure for sizing domestic
water systems?
A. Convert FU values to GPM values
B. Draw a riser diagram of the water distribution system
C. Select pipe sizes based on flow rates
D. Determine the pressure available for friction head loss

2. How do fire suppression systems affect the elements of the
fire triangle?
A. They increase fuel availability
B. They introduce more oxygen
C. They remove elements from the fire triangle
D. They heighten heat levels

3. When is a pressure zone created in an offset greater than
45 degrees?
A. 40 stack diameters upward and 5 horizontally
B. 40 stack diameters upward and 10 stack diameters

horizontally
C. 30 stack diameters in all directions
D. No pressure zone is created

4. What is a subdrain?
A. A drainage path that allows gravity flow
B. A portion of a drainage system that cannot drain by gravity
C. A pond that collects runoff water
D. A system used for water retention

5. In what situation cannot a jockey pump keep up with the
pressure drop?
A. When the fire system is activated
B. During routine maintenance
C. Under non-operational conditions
D. Under fire flow conditions
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6. Why must friction head losses be restricted in a water
piping system?
A. To reduce energy consumption of pumps
B. To ensure adequate pressure at the most remote outlet

during peak flow
C. To maintain a uniform flow rate across the system
D. To avoid water stagnation

7. What is the most common form of instantaneous water
heater?
A. Direct-fired heater
B. U-tube, removable bundle exchanger
C. Tankless systems
D. Solar water heaters

8. Where should an atmospheric vacuum breaker be
installed?
A. Downstream from the main water source
B. At ground level
C. Upstream before the last shutoff valve
D. Minimum of 6 inches above the highest point of a nonpotable

system

9. When sizing indirect wastes, what exception should be
taken into account?
A. Higher flow velocities generally
B. Stoppages being more prevalent
C. The need for larger diameter pipes
D. Connecting to multiple fixtures

10. To convert psi to feet of head, you should:
A. Divide psi by 2.31
B. Add 2.31 to psi
C. Multiply psi by 2.31
D. Subtract 2.31 from psi
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1. B
2. C
3. B
4. B
5. D
6. B
7. B
8. D
9. B
10. C
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Explanations
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1. What is the first step in the procedure for sizing domestic
water systems?
A. Convert FU values to GPM values
B. Draw a riser diagram of the water distribution system
C. Select pipe sizes based on flow rates
D. Determine the pressure available for friction head loss

The first step in the procedure for sizing domestic water systems is to draw a riser
diagram of the water distribution system. This diagram serves as a visual representation
of the overall layout and configuration of the plumbing system, which includes the
location of fixtures, the types of pipes needed, and how they connect to the water source.
By creating a riser diagram, designers gain a better understanding of the system's flow
paths, which is essential for accurately assessing pressure losses, flow rates, and the
selection of appropriate pipe sizes.  Having this visual aid allows for better planning and
helps identify potential issues that could arise during installation or operation. It sets a
solid foundation for the subsequent steps, such as converting fixture units (FU) to
gallons per minute (GPM), determining pressure requirements, and selecting pipe sizes,
as these calculations and decisions are inherently dependent on the accurate
representation provided by the riser diagram.

2. How do fire suppression systems affect the elements of the
fire triangle?
A. They increase fuel availability
B. They introduce more oxygen
C. They remove elements from the fire triangle
D. They heighten heat levels

Fire suppression systems are designed to extinguish fires and prevent the conditions
necessary for combustion. The fire triangle consists of three essential elements: heat,
fuel, and oxygen. To successfully suppress a fire, it is crucial to eliminate one or more of
these elements.  When fire suppression systems are deployed, they typically work by
introducing agents such as water, foam, or chemical suppressants, which act to cool the
heat, displace or reduce the oxygen, or interrupt the chemical reaction that sustains the
fire. For example, water absorbs heat, and foam can blanket the fire to smother it and
limit oxygen availability. Chemical suppressants can inhibit the combustion process.  By
effectively removing elements from the fire triangle, fire suppression systems diminish
the ability of a fire to continue burning or to start anew. This principle is fundamental in
fire protection design and highlights how controlling these elements is vital for fire
safety and risk management.
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3. When is a pressure zone created in an offset greater than
45 degrees?
A. 40 stack diameters upward and 5 horizontally
B. 40 stack diameters upward and 10 stack diameters

horizontally
C. 30 stack diameters in all directions
D. No pressure zone is created

The establishment of a pressure zone in the context of plumbing design is critical for
ensuring that water pressures are maintained adequately in a system, particularly with
regards to how offsets in piping can affect flow dynamics. When an offset greater than 45
degrees is encountered, it disrupts the normal flow and can create localized pressure
variations, leading to the formation of a pressure zone.  The correct scenario specifies
that a pressure zone is formed when there is a distance of 40 stack diameters vertically
and 10 stack diameters horizontally from the offset. This guideline is rooted in hydraulic
principles that consider not only vertical pressure differentials due to elevation changes
but also the impact of directional changes in piping. The combination of these distances
ensures that the effects of turbulence and pressure drops associated with the offset are
accounted for in a manner that stabilizes the flow within the system.  In verifying this,
the specified vertical distance of 40 stack diameters addresses the potential for pressure
changes due to gravitational effects, while the horizontal measure of 10 stack diameters
provides a buffer around the offset to account for any directional disturbances. Differing
specifications for pressure zones may arise from variations in building designs and
plumbing systems, which is why this particular standard is vital for achieving balanced
water pressure in a complex network of

4. What is a subdrain?
A. A drainage path that allows gravity flow
B. A portion of a drainage system that cannot drain by gravity
C. A pond that collects runoff water
D. A system used for water retention

A subdrain refers to a specific component of a drainage system designed to manage
groundwater and capture subsurface water. It typically consists of perforated pipes or
drains installed below the surface, where gravity flow is not sufficient to carry away water
effectively.   In scenarios where natural soil drainage is inadequate or groundwater levels
are high, a subdrain plays a crucial role. It collects excess water and redirects it to an
appropriate drainage outlet, thus preventing water accumulation and potential damage
to structures. This type of system may be used in agricultural fields, around basements,
or in areas with heavy clay soils that inhibit surface drainage.   The other options refer to
concepts that either involve surface drainage solutions, systems that manage water
differently, or do not pertain specifically to the required definition of a subdrain, which
focuses on the ability to handle water that cannot flow by gravity alone.
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5. In what situation cannot a jockey pump keep up with the
pressure drop?
A. When the fire system is activated
B. During routine maintenance
C. Under non-operational conditions
D. Under fire flow conditions

A jockey pump is designed to maintain the pressure in a fire protection system by making
up for minor losses due to leaks or small demands. However, it has limitations based on
the flow and pressure requirements.  Under fire flow conditions, the demand on the
system increases significantly because the flow requirements are much higher to ensure
adequate water supply for firefighting operations. This high demand can exceed the
capacity of the jockey pump, which is not designed to handle substantial flow rates like
those required during a full fire emergency. In such situations, the jockey pump cannot
keep up with the sharp drop in pressure caused by the increased water flow required to
fight the fire.  In scenarios like when the fire system is activated, during routine
maintenance, or under non-operational conditions, the pressure dynamics can usually be
managed by the jockey pump or the primary fire pump, as these situations do not
typically impose the same level of demand on the water supply system as a full fire flow
condition would.

6. Why must friction head losses be restricted in a water
piping system?
A. To reduce energy consumption of pumps
B. To ensure adequate pressure at the most remote outlet

during peak flow
C. To maintain a uniform flow rate across the system
D. To avoid water stagnation

Friction head losses in a water piping system are critical to consider as they directly
impact the pressure available at the most remote outlet. When water flows through pipes,
it experiences resistance due to friction with the pipe walls, which can result in a
significant drop in pressure. If these friction losses are excessive, the pressure may
diminish to a point where it does not satisfy the required demand at various points of
use, especially at the most remote outlets. Ensuring that friction head losses are
restricted is therefore essential to maintain adequate pressure throughout the system
during peak flow demands. This ensures that all outlets receive the necessary flow and
pressure for proper operation, fulfilling the system's design objectives effectively.  While
the reduction of energy consumption of pumps, maintenance of a uniform flow rate, and
prevention of water stagnation are important considerations in plumbing design, the
primary reason for managing friction head losses is to ensure that there is sufficient
pressure available at critical points throughout the system.
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7. What is the most common form of instantaneous water
heater?
A. Direct-fired heater
B. U-tube, removable bundle exchanger
C. Tankless systems
D. Solar water heaters

The most common form of instantaneous water heater is a tankless system. These units
provide hot water on demand, eliminating the need for a storage tank. The system heats
water directly without the need for pre-stored hot water, offering energy efficiency since
they only operate when hot water is needed.   Tankless water heaters are popular because
they can supply a continuous flow of hot water, which is particularly beneficial for
households with higher hot water demands. They also tend to take up less space
compared to traditional water heaters, making them an attractive option for modern
living spaces.   While direct-fired heaters and other types of heat exchangers can be
effective solutions for heating water, tankless systems are widely recognized for their
efficiency, convenience, and ability to meet the varying demands of residential and
commercial applications.

8. Where should an atmospheric vacuum breaker be
installed?
A. Downstream from the main water source
B. At ground level
C. Upstream before the last shutoff valve
D. Minimum of 6 inches above the highest point of a nonpotable

system
An atmospheric vacuum breaker is designed to prevent backflow in plumbing systems
and protect potable water supplies from contamination. The installation of an
atmospheric vacuum breaker must adhere to specific height requirements to function
effectively.  When installed at least 6 inches above the highest point of a nonpotable
system, the atmospheric vacuum breaker ensures that any potential backflow cannot
reach the drinking water supply due to the pressure changes that can occur in the
plumbing system. This height creates a physical barrier, allowing air to enter the system
and break the vacuum, thereby preventing any siphoning action that could lead to
contamination.  Proper installation height is crucial for its effectiveness. If it's installed
too low, it may not prevent back-siphonage, thus exposing the potable supply to
contaminants. Therefore, ensuring that it meets the minimum height requirement is vital
for maintaining safe drinking water standards.
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9. When sizing indirect wastes, what exception should be
taken into account?
A. Higher flow velocities generally
B. Stoppages being more prevalent
C. The need for larger diameter pipes
D. Connecting to multiple fixtures

When sizing indirect wastes, it's essential to consider that stoppages can be more
prevalent in these systems. This is primarily due to the nature of indirect waste systems,
which may include trap primers, grease interceptors, and other components that can
accumulate debris over time. These systems typically convey liquid waste that can carry
solids or can be impacted by factors such as sedimentation.  The increased chance of
stoppages must be taken into account during the design and sizing process to ensure
that the waste can flow freely without obstructions. This can influence the diameter of
the pipes and the slope of the drainage system. By assessing the potential for stoppages
and designing with adequate size and slope, you can help mitigate issues that may arise
from debris accumulation or insufficient flow.  In comparison, higher flow velocities and
the need for larger diameter pipes might also influence design, but they do not directly
address the specific challenge of stoppages. Connecting to multiple fixtures primarily
deals with the distribution of waste and does not directly relate to the issues of stoppages
within indirect waste systems. Therefore, understanding the prevalence of stoppages is
critical for ensuring effective and reliable plumbing design for indirect waste systems.

10. To convert psi to feet of head, you should:
A. Divide psi by 2.31
B. Add 2.31 to psi
C. Multiply psi by 2.31
D. Subtract 2.31 from psi

The correct method to convert psi (pounds per square inch) to feet of head is to multiply
psi by 2.31. This conversion is based on the relationship between pressure and the height
of a liquid column in a gravitational field. The factor of 2.31 comes from the density of
water and the acceleration due to gravity, which allows for the translation of pressure
measurements into a height measurement.  In this context, one psi can support
approximately 2.31 feet of water. Hence, multiplying the pressure in psi by this factor
gives you the height in feet of the water column that corresponds to that pressure. This is
particularly useful in plumbing design, where understanding pressure in terms of vertical
height can assist in determining the necessary pump specifications or system
requirements.  Other options provided do not reflect the correct conversion principles
involved in pressure and height, making them unsuitable for this specific calculation.
Thus, to accurately convert psi to feet of head, the multiplication by 2.31 is the correct
approach.
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