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APPENDIX “A” 

Hydrant Test Information 
 



Project Name: Kessler Ridge Apartments Date: 6/12/2018

Project Number: 017-3697 By: AKH

Inches

Hydrant # Static Residual Pitot Orifice Size Coefficient Observed Available 

1 84 80 67 2.5 0.9 1373 6138 64 4

2 90 85 74 2.5 0.9 1443 6002 70 5

3 88 84 74 2.5 0.9 1443 6666 68 4

p d c Q/QF QR hr hf

Residual Baseline

20 psi

STATIC PRESSURE

RESIDUAL PRESSURE

PITOT PRESSURE

COEFFICIENT

RESIDUAL BASELINE

OBSERVED FLOW

AVAILABLE FLOW

Q FORMULA

Since hydrant nozzles typically don't produce perfect discharge columns, this is a correction factor 

which is often used to compensate for errant pitot readings. Hydrant manufacturers should be able 

to provide coefficients for their products. For hydrants where the coefficient is unknown, we use 

.95 or .9 depending upon how uniform the discharge stream looks when the hydrant is opened. If a 

flow tube or "stream straightner" is used on the hydrant, the coefficient would be 1.

Pressure reading before water flows.

Flow (GPM) (psi)

pressure drops

Pressure (psi)

Reading taken by a pitot gauge inserted into the center of the flowing outlet, at a distance away 

from the lip of the outlet of about half the nozzle's diameter.

Pressure reading while water is flowing (from an outlet other than the flow outlet.)

This is a calculation in GPM of the actual flow from one outlet flowing fully opened.

A pressure which you determine is the lowest that the hydrant would be pulled down during actual 

use. NFPA states that the basis for fire flow calculations will be 20 psi residual, however in low 

pressure areas they allow calculations based on one-half the static pressure. Ergo, flow from a 

hydrant that has only a 30 psi static pressure can be calculated on a basis of drawing it down to 15 

psi rather than 20.

This is the calculated maximum capacity of the hydrant if it is pumped down to the basis residual 

pressure (usually 20 psi).

The Q formula produces a value in GPM based on the nozzle diameter and pitot pressure (solving 

for "Q".)



HAZEN-WILLIAMS FORMULA

Note:

In most instances the Hazen-Williams formula will calculate available flows that are greater than 

observed flows. However on extremely weak water mains hydrants may fall below the baseline 

residual when an outlet is opened up. If there is sufficient residual pressure to take an accurate 

reading, the formula will still calculate what the hydrant produces at 20 psi (or half the static 

pressure) which in these cases will be slightly less than the observed flow. According to NFPA, these 

hydrants are to be rated at their available flows at the appropriate residual pressure so the lower 

GPM reading is the one to be used for rating the hydrant. If the residual pressure is too low to take 

accurate readings discharging an "open butt" outlet, a small smooth bore tip can be attached to the 

outlet, the calculations based on the size of the tip, and the formula will still work.

for "Q".)

Where Q=observed flow, c=coefficient, d=outlet diameter, p=pitot pressure.

This formula calculates available flow based on the readings taken before and during the single 

outlet flow test (solving for "QR".)

We loaded these formulas into a computer program to make them practical to work, however a 

programmable scientific calculator can also provide efficient results.

Where QF=observed flow, hr is the drop in pressure from the static pressure to the desired residual 

baseline and hf is the drop in psi from static pressure to the actual residual pressure that was 

measured during the test. Please note that we are calculating to the .54 power (a fractional 

number.)



APPENDIX “B” 

Steady State Scenario 
 









APPENDIX “C” 

Fire Flow Analysis 
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