
www.flowfighter.net 

©2017 Andy Knitt www.flowfighter.net Pump Operator Training Systems 
 

Monitoring Fire Pump Flow via Pressure Gauges 

Andy Knitt 
www.flowfighter.net 
3-26-2017 

Introduction 
One of the fire pump operator’s primary responsibilities on the fireground is to ensure that the 

interior attack team has proper water flow to their nozzle for fire extinguishment.  To this end, 

the pump operator is taught equations and rules of thumb that relate pump discharge pressure 

to nozzle pressure and flow for various types of nozzles and sizes and lengths of hoselines.  

Proficient pump operators will take measurements of their specific pump discharges and 

hoselines to fully understand the friction losses involved so that they can ensure proper pump 

discharge pressure. 

However, all of equations and measurements can go out the window when a hoseline gets 

kinked and additional friction loss is added into the system.  The number, type, and severity of 

kinks is never constant, so how is the pump operator to know how to adjust pump discharge 

pressure to account for them?  Or how is the pump operator to know that kinks exist in the first 

place, when they are not able to see them from the pump panel? 

 

It’s All About Flow 
The answer to these questions is to monitor flow.  Without an increase in pump discharge 

pressure to overcome them, hoseline kinks result in reduced flow.  The job of the pump 

operator is to ensure proper flow by adjusting pump discharge pressure to overcome all friction 

losses in the system.  This includes both the known friction loss of the pump plumbing, 

hoseline, and appliances, but also the unknown friction loss of hoseline kinks.  

  

The easiest way to monitor flow is to equip all discharges of a pump with flow meters in 

addition to pressure gauges.  If, for example, the pump operator sees that they have the 

discharge pressure set to the correct pressure needed to obtain the desired 150 gpm flow to a 1 

¾” preconnect, but the flow meter shows a flow of only 100 gpm, they can infer that there is a 

kink in the line and raise pump discharge pressure until the flowmeter reads the desired 150 

gpm.   

Unfortunately, the majority of fire pumps in service today are not equipped with flow meters.  

Some pumps that are equipped with foams systems may have flow meters that provide a single 

flow value for all discharges that are foam-capable, and this flow meter can be used even when 

foam is not being utilized.  This combined flow meter is not as good as having flow meters on 
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each discharge, but is still useful and is better than no flow meter at all.  Still, most pumpers 

have no flow meter at all, so what is a pump operator to do? 

 

Monitoring Flow via. Pressure 
It’s a well-known “trick of the trade” to monitor whether an attack line is flowing water by 

partially gating back the discharge valve at the pump and monitoring the difference between 

the main pump discharge pressure and the individual discharge pressure.   

Partially closing the discharge valve introduces friction loss across the valve when water is 

flowing (remember, friction loss increases with the square of flow rate).  If the main pump 

discharge pressure gauge and the attack line pressure gauge read equal pressure, that tells the 

pump operator that the attack crew has the nozzle closed and is not flowing water.  On the 

other hand, if the attack line pressure reads lower than the main pump discharge pressure 

gauge, the pump operator knows that the attack line is flowing water because of the pressure 

drop created across the partially closed valve by the water flow.   

If this method can be used to infer that water is or is not flowing, can we also use it to infer how 

much water is flowing?  As we’ll see, the answer is yes, if the pump operator is willing to do 

some homework and take some simple measurements before the fire.   

Using “C” to Measure Flow 
In a previous article, we explained how to find the friction loss coefficient “C” for your specific 

hoselines and for the plumbing in your fire pump.  Using this same method, we can find the 

friction loss coefficient “C” for different discharge valve positions.  Figure 1 shows the “C” value 

for various valve positions of a 1.5” ball valve that was characterized using the method from the 

previous article.   

 

Figure 1 - 1.5" Ball Valve "C" Measurements 
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Once we know the “C” value for different ball valve positions, we can choose a valve position 

that we’ll use to monitor fire flow.  We want to choose a valve position that corresponds to a 

“C” value that results in a noticeable pressure drop at our desired fire flow rate, but not so 

much drop that it makes us approach our maximum pump discharge pressure (typically 250 

psi).  The exact values aren’t critical, as long as the pump operator knows what the values are 

for their chosen valve position and flow rate.  Figure 2 shows pressure drop vs. flow for various 

“C” values (note that these curves are simply a graphical representation of the simple 

        formula). 

 

Figure 2 - Flow vs. Friction Loss for Various "C" values 

So, if we have a preconnected 1 ¾” attack line that we want to flow at 150 gpm, choosing a “C” 

value of 10 should give us about 22 psi of pressure drop at the desired flow (note that desired 

nozzle pressure and nozzle type don’t matter – all that matters is desired flow).  Going back to 

Figure 1, we find that setting the valve to 70% open will give us a “C” value of 10.   

If the pump operator sets the discharge valve to 70% open, sets their attack line discharge 

pressure to their normal set point to achieve 150 gpm fire flow, and then notices that the 

difference between the main pump discharge pressure and attack line discharge pressure is 

only 10 psi rather than the expected 22 psi, they can infer that a kink in the hoseline is causing a 

50 gpm reduction in flow.  They can then throttle up to increase pump pressure to achieve the 
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desired 22 psi drop across the discharge valve (still set to 70% open) to maintain correct flow 

even with a kink in the line.   

Caveats 
Looking carefully at the plots above, you’ll notice that a fairly small change in valve position can 

have a dramatic impact on the “C” value, and therefore the expected pressure drop across the 

valve will change significantly.  For example, moving the valve from 70% open to just 75% open 

changes the “C” value from 10 to 5, a 50% reduction!  How can the pump operator adjust a 

valve to this degree of accuracy?  As always, it comes down to pre-planning.  A simple tape or 

paint marker at the desired valve position can help ensure that the valve is always set to a 

position where the pump operator can anticipate the pressure drop vs. flow.  It’s not terribly 

important whether the valve is set at 70% or 75%, as long as it’s always set to the same position 

every time, and that the pump operator is familiar with the expected pressure drop at the 

desired flow at that specific valve position. 

 
Figure 3 - Red Tape Marking Valve Position 

 
Figure 4 - Blue Tape Marking Valve Position 

This “gated discharge” method of flow estimation will never be as accurate as a dedicated flow 

meter.  However, it can help an astute pump operator gauge whether his interior crew is 

getting the flow they need on preconnected lines when they don’t have the luxury of a flow 

meter. 

It should also be acknowledged that gating back discharge valves will reduce the maximum flow 

that can be achieved by the fire pump.  However, the technique described here is intended 

primarily for helping the pump operator during interior firefighting operations when total fire 

flow is well below the rated capacity of the pump and there is plenty of extra pressure and flow 

capacity to spare.  When a fire goes defensive and ground monitors and master streams come 

out, the attack crew is now out of the structure and their safety is much less dependent on 

proper preconnected attack line flow.  At that point, discharges can be opened all the way up to 

maximize flow to all defensive lines, if required.   


