Pumping Apparatus Driver/Operator

Lesson 8 Customary — Theoretical Pressure Calculations

Name 
 Date 


Answer questions about friction loss, elevation pressure, and total pressure loss (TPL). Write the correct letters on the blanks. (1 pt. each, 3/4)


1.
Why is it necessary to know the amount of friction and pressure loss in fire hose?


A.
To produce effective fire streams


B.
To minimize wear and tear on fire hose


C.
To ensure correct choice of nozzle size and shape


D.
To control the amount of water flowing from a hydrant



2.
Which of the following is NOT a cause of friction loss?


A.
Hose condition   B.
Hydrant condition


C.
Coupling condition     D.
Volume of water flowing per minute



3.
The calculation of friction loss must take into account the:


A.
length and diameter of the hoseline.


B.
size of pump on the fire apparatus.


C.
temperature of the water as it leaves the hydrant.


D.
elevation differences between the nozzle and the pump.



4.
Together, friction loss and elevation pressure loss are referred to as:


A.
total pressure loss.   B.
entire pressure loss.


C.
friction pressure loss.   D.
elevation friction loss.

State the equation for determining friction loss in a 2-1/2” Hoseline

Calculate friction loss. Show your work, and write your answers on the blanks. 


1.
If 125 gpm is flowing from a nozzle, what is the friction loss for 100 feet of 1½-inch hose?



2.
If 250 gpm is flowing from a nozzle, what is the friction loss for 150 feet of 

                  2-1/2 inch hose?
Select facts about determining your own friction loss coefficients. Write the correct letters on the blanks. 


1.
In order to get results indicative of averages that can be expected on the fireground, it is necessary to test:


A.
brand-new hose that has never been used.


B.
older hose that has been taken out of service.


C.
the same hose that would be used on the fireground.


D.
any size and/or type of hose that is readily available.



2.
Departments should test:


A.
only one type of hose at a time.


B.
no more than two hoses at a time.


C.
no more than three hoses at a time.


D.
as many hoses as need to be tested at one time.



3.
If testing lengths of 50-feet hose, lay out:


A.
200 feet of hose.   B.
300 feet of hose.


C.
400 feet of hose.   D.
500 feet of hose.



4.
If testing lengths of 100-feet hose, lay out:


A.200 feet of hose. B.300 feet of hose. C.400 feet of hose D. 500 feet of hose.



5.
If using a pitot tube to determine the nozzle pressure and corresponding flow of water, use:


A.
any nozzle.                  B.
a fog nozzle.


C.
a smoothbore nozzle.  D.
a straight stream nozzle.



6.
If using a flowmeter to determine the nozzle pressure and corresponding flow of water, use:


A.
any nozzle.                   B.
a fog nozzle.


C.
a smoothbore nozzle.   D.
a straight stream nozzle.



7.
Insert gauge one in the hoseline at the connection between the first and second sections of hose away from the discharge. Insert gauge two:


A.
50 feet from gauge one.    B.
100 feet from gauge one.


C.
200 feet from gauge one.   D. 300 feet from gauge one.



8.
How many test runs should be made for each size hose?


A.
Only one             B.
At least two


C.
Three to four       D.
Five to six

Answer questions about appliance pressure loss. Write the correct letters on the blanks.


1.
Appliance friction loss is insignificant in cases where the total flow through these appliances is less than:


A.
250 gpm.   B.
350 gpm.   C.
450 gpm.   D.
550 gpm.



2.
Assume a ___ loss for loss for flows less than 350 gpm.


A.
0 psi   B.   10 psi   C.
20 psi   D.   30 psi



3.
Assume a ___ loss for each appliance in a hose assembly when flowing 350 gpm or more.


A.
0 psi   B.
10 psi   C.
20 psi   D.
30 psi



4.
Friction loss caused by ___ is generally insignificant in the overall pressure loss in a hose assembly.


A.
gates          C.
increasers


B.
reducers     D.
handline nozzles




5.
Assume a friction loss of ___ in all master stream appliances, regardless of the flow.


A.
0 psi   B.
5 psi   C.
15 psi   D.
25 psi
Select facts about elevation pressure. Write the correct letters on the blanks. 


1.
Elevation pressure is created by elevation differences between:


A.
the hose and the pump.      B.
   the nozzle and the hose.


C.
the nozzle and the pump.   D.   the hose and the hydrant.



2.
Water exerts a pressure of ___ per foot of elevation.


A.
0.343 psi    B.
0.416 psi    C.
0.434 psi    D.
0.614 psi



3.
When a nozzle is operating at an elevation higher than the apparatus, this is known as:


A.
friction loss


B.
elevation pressure loss


C.
elevation pressure gain


D.
total pressure loss



4.
Operating a nozzle lower than the pump results in:


A.
friction loss


B.
elevation pressure loss


C.
elevation pressure gain


D.
total pressure loss

Calculate elevation pressure. Show your work, and write your answers on the blanks.


1.
A hoseline operating on the twelfth floor of a structure fire is connected to the building's standpipe system. What is the elevation pressure at the base of the standpipe system?



2.
A pumper at the top of a 150-foot hill is supplying a hoseline for a fire at the base of the hill. What would be the elevation pressure gain at the pump?
Answer questions about hose layouts. Write the correct letters on the blanks. 


1.
Which of the following is NOT a simple hose layout?


A.
Single hoseline


B.
Standpipe operations


C.
Siamesed hoselines (equal length)


D.
Wyed hoselines (equal length)



2.
Which of the following is the most commonly used hose lay?


A.
Single hoseline      B.
Multiple hoselines (equal length)


C.
Siamesed hoselines (unequal length)    D.
Wyed hoselines (equal length



3.
Which of the following presents the simplest friction loss calculations?


A.
Single hoseline    B.
Multiple hoselines (equal length)


C.
Siamesed hoselines (equal length)    D. Wyed hoselines (unequal length)



4.
When determining the loss in equal length multiple lines whose diameters are the same, it is necessary to perform calculations for:


A.
each line.                                   B.
only one line.


C.
the line closest to the pump.      D.
the line furthest from the pump.



5.
When the diameters of hoselines vary, friction loss calculations must be made for each hoseline, and then set for:


A.
the highest pressure.                        B.
the lowest pressure.


C.
the pressure of the smallest hose.    D.  the pressure of the largest hose.



6.
When using a wye, it is important that the attack lines wyed from the supply line are:


A.
the same length and diameter.


B.
different lengths and diameters.


C.
different lengths but the same length.


D.
the same length but different diameters.



7.
Which of the following is NOT a complex hose layout?


A.
Manifold hoselines                     B.
Standpipe operations


C.
Wyed hoselines (equal length)   D.
Multiple hoselines (unequal length)



8.
In most cases, fire departments have predetermined pressures for:


A.
Manifold hoselines                          B.   Standpipe operations


C.
Wyed hoselines (unequal length)    D.  Multiple hoselines (equal length)

Calculate total pressure loss in single hoseline layouts. Show your work, and write your answers on the blanks. (3 pts. each, 3/6)


1.
A pumper is supplying a 250-foot hoseline with 150 gpm flowing. The hoseline is composed of 150 feet of 2-inch hose reduced to 100 feet of 1½-inch hose. What is the total pressure loss in the hose assembly?



2.
A pumper is supplying a 300-foot hoseline extended up an aerial ladder to the ninth floor and flowing 250 gpm. The hoseline is composed of 150 feet of 4-inch hose reduced to an equal length of 2½-inch hose. What is the total pressure loss in the hose assembly?
Calculate total pressure loss for wyed hoselines of equal length. Show your work, and write your answers on the blanks. (3 pts. each, 3/6)


1.
What is the total pressure loss in a hose assembly in which two 2-inch hoselines, each 250 feet long and flowing 200 gpm, are wyed off 300 feet of 5-inch hose?



2.
What is the total pressure loss in a hose assembly in which two 2½-inch hoselines, each 200 feet long and flowing 175 gpm, are wyed off 200 feet of 3-inch hose with 2½-inch couplings?
Calculate total pressure loss for siamesed hoselines of equal length. Show your work, and write your answers on the blanks. (3 pts. each, 3/6)


1.
What is the total pressure lost in a hose assembly in which two 3-inch hoses with 2½-inch couplings, each 300 feet long, are used to supply a siamese to which 100 feet of 2-inch hose is attached? The solid stream nozzle on the 2-inch hose has a 1-inch tip with a nozzle pressure of 50 psi.



2.
What is the total pressure loss in a hose assembly in which two 2½-inch hoses, each 200 feet long, are supplying a siamese to which is attached 150 feet of 3-inch hose with 3-inch couplings? The nozzle at the end of the attack line is flowing 500 gpm through a portable master stream device.
Calculate total pressure loss for standpipe operations. Show your work, and write your answers on the blanks. (3 pts. each, 3/6)


1.
A fire is reported on the eighteenth floor of a building. The arriving engine company connects 150 feet of 2½-inch hose to the standpipe on the seventeeth floor for use as the attack line. If the attack line is flowing 250 gpm and the standpipe is 6 inches in diameter, what is the total pressure loss in the standpipe system and the attached hose?



2.
A fire is reported on the third floor of a building. The arriving engine company connects 200 feet of 2½-inch hose to the standpipe on the second floor for use as the attack line. If the attack line is flowing 225 gpm and the standpipe is 4 inches in diameter, what is the total pressure in the standpipe system and the attached hose?

Calculate total pressure loss for multiple hoselines of unequal length. Show your work, and write your answers on the blanks. 


1.
A pumper is supporting four lines. Two lines are 150 feet of 2-inch hose equipped with a 1-inch tip operating at 50 psi. The other two lines are 250 feet of 2½-inch hose equipped with 1¼-inch tips operating at 50 psi. What is the total pressure loss in this assembly?



2.
What is the total pressure loss in each line for two 2-inch hoselines, one 250 feet long and the other 350 feet long, equipped with a 200 gpm tip?

Calculate total pressure loss for wyed hoselines of unequal length and for manifold hoselines. Show your work, and write your answers on the blanks. 


1.
What is the total pressure loss for a hoseline assembly in which one 200-foot, 4½-inch hose is supplying two attack lines attached to a wye connection? Line #1 consists of 200 feet of 2-inch hose flowing 225 gpm. Line #2 consists of 250 feet of 2 ½-inch hose, also flowing 225 gpm.



2.
What is the total pressure loss for a handline assembly in which one 500 foot, 6-inch hose is supplying three hoselines attached to a large diameter hose manifold? Two hoselines are 200 feet of 2 ½-inch hose supplying a portable master stream device that is flowing 400 gpm. The third hoseline is 100 feet of 2-inch hose flowing 150 gpm.

Calculate total pressure loss for master streams. Show your work, and write your answers on the blanks. 


1.
What is the total pressure loss in a hose assembly when a 3,900 gpm master stream device is supplied by three 6-inch hoselines? Two of the hoselines are 1,000 feet long, and one is 900 feet long. Each hoseline is flowing 1,300 gpm.



2.
A 2,000 gpm master stream device is supplied by two 5-inch hoselines, one 500 feet long, and one 600 feet long, each flowing 1,000 gpm. What is the total pressure loss in this hose assembly?

Calculate pump discharge pressure.


1.
What is the pump discharge pressure for a fire department pumper using three 2 ½-inch hoselines to supply an elevated master stream device with fixed piping 300 feet away? The 40-foot elevated master stream is discharging 900 gpm through a solid stream master stream nozzle. Assume that the friction loss in the aerial device is 25 psi.



2.
Two 2-inch hoselines, one 200 feet long and the other 300 feet long, are each equipped with 200 gpm fog nozzles. What is the pump discharge pressure required to supply these hoselines?

Calculate net pump discharge pressure. Show your work, and write your answers on the blanks


1.
A pumper operating from a hydrant is discharging water at 150 psi. The incoming pressure from the hydrant registers 40 psi on the intake gauge. What is the net pump discharge pressure?



2.
A pumper operating from a hydrant is discharging water at 190 psi. The incoming pressure from the hydrant registers 30 psi on the intake gauge. What is the net pump discharge pressure?

