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Size Does Matter:  
The Proper Sizing of 

Meters. 
 



  Water Meters 

The Cash Register of The Water 
Purveyor 

 



A Good Metering Program  
Is Necessary for Water 

Accountability 

• You Can Not Manage What You Can 
Not Track 



“ Under the right conditions, each meter 
is accurate and under the wrong 

conditions, each meter is inaccurate” 
 

“In the United States it is not uncommon 
to see lost water associated with meter 

error approaching 20 to 30 times the 
direct value of lost water associated with 

leakage.” 
 

Author  James B. Smith  
JBS Associates, Inc 



Over Sizing  
What Can 
Happen 



•The Cost to the 
Utility 

•Non Revenue 
Water 

•Cost to Building 
Owner 



The Cost of the Meter 
 
 

Meter Size PD Turbo Compound 

5/8” x 3/4 $85 n/a n/a 

1" $134 n/a n/a 

1 ½” $270 $525 n/a 

2" $395 $650 $1,200 

3" n/a $750 $1,500 

4" n/a $1,500 $2,500 

6" n/a $2,500 $3,500 

8" n/a $4,000 $4,500 



2” Compound Meter installed on a 5 unit 
apartment. 

Cost $6,500 Installed 
Projected usage, 20,000 gallons a month. 

Water Cost  
$3.00 per thousand 
$5.00 Waste Water  

Over three years just to recover the cost 
of the meter installation. 

 
 
 
 



3” Turbine installed on a 50 unit 
apartment. 

Leaks average three gallons a minute. 
Annual loss well over 1,000,000 gallons a 

year or $8,000 



2” PD Meter installed on an office 
building with 6 bathrooms and 3 break 

rooms. 
2 toilets leaking at ¾ gallons a minute. 

Adds up to 350,000 gallons of water loss 
a year.  



Under Sizing  
What Can 
Happen 



•Excessive Pressure Loss 
•Reduced Flow 
•Water Hammer 

•High-flow velocity 
•Noise 

•Meter Failure 
•Non Revenue Water 



A park has a 2” PD meter that 
runs two zones at a time. The 
zones require 75 gallons per 

minute per zone.  
Is the meter sized right? 





Over Sized or Undersized 
Which occurs more often? 



    Types of Meters 
 

Water Meters, By Zane Satterfield. And Vipin Bhardwaj, engineering scientists 



 
 

Positive Displacement  Meters 
  

        This type of meter works by measuring and 
registering the number of times the meter 
chamber, whose volume is known, is filled and 
emptied. 

 
ADVANTAGES:  

• Measures wide variations of flow 

• Needs no straight pipe upstream or downstream 
 

DISADVANTAGES:  

•Low flow rates are not detected on meters over (2) two inches in size  

•High head loss at high flows   

•Foreign matter or corrosion will stop or cause loss of accuracy 



Types of Displacement 
Meters 

 Nutating disc meters 
 Piston meters 
Positive Displacement Meters 



 
 

Velocity Meters 
Operate on the principle that water passing through a 
known cross-sectional area with a measured velocity 
can be equated into a volume of flow. Velocity meters 
are good for high flow applications. 

 

ADVANTAGES:  
Used for large flows, low head loss 

DISADVANTAGES:  

Inaccurate at low flows 

 



Types Of Velocity Meters 
 Turbine  
 Venture 
 Multi-jet 
 Propeller 
 Magnetic 
 Ultrasonic 
 Orifice 
Single -Jet 



TURBINE Meters 
 Have a rotating element that turns with the  

flow of water. Volume of water is measured  
by the number of revolutions by the rotor. 



Venturi Meters 
 Have a section that has a smaller diameter than the 

pipe on the upstream side. Based on a principle of 
hydraulics, as water flows through the pipe, its 
velocity is increased as it flows through a reduced 
cross-section area. Difference in pressure before 
water enters the smaller diameter section and at 
the smaller diameter “throat” is measured. The 
change in pressure is proportional to the square of 
velocity. Flow rate can be determined by measuring 
the difference in pressure. Venturi meters are 
suitable for large pipelines and do not require much 
maintenance. 



Propeller Meters 
 Have a fan-shaped rotor that spins with the 

flow of water. A recorder is attached to the 
rotor to register the readings. 



Multi-jet Meters 
 Have tangential openings in a chamber to 

direct the water flow across a rotor with many 
vanes. Flow is measured proportional to the 
speed of the rotor. 



Magnetic Meters 
 Have an insulated section through which 

water flows. The flow of water induces an 
electrical current that is proportional to the 
velocity and hence the flow rate. 



Ultrasonic Meters 

 Send sound waves diagonally across the 
flow of water in the pipe. Changes in the 
velocity of water are converted 
electronically to change in flow rate. 



Orifice Meters 
 

Work on the same principle as venturi 
meters, except that, instead of the 
decreasing cross-sectional area, there 
is a circular disk with a concentric hole. 
Flow rate is calculated similarly to the 
venturi meter by measuring the 
difference in pressure. 



 
 

Compound Meters 
 

Used where the water demand varies 
widely 

Two meters in one: 
   Has a positive displacement meter for 

the low flows and a velocity meter for 
the high flow 



Meter replacement  
Never assume that the 

existing meter is the right 
meter.  

Research what the demands 
are. 

Use a data logger if you have 
one.    



 
Meter 

Minimum Flow 
Rate (gpm) 

Low Normal 
Flow Rate 

(gpm) 

High Normal 
Flow Rate 

(gpm) 
Maximum Flow 

Rates (gpm) 

Head Loss At 
Maximum Flow     

(psi) 

Positive Displacement       

5/8 in. 0.25 1 10 20 15 

3/4 in. 0.5 2 15 30 15 

1 in. 0.75 3 25 50 15 

1.5 in. 1.5 5 50 100 15 

2 in. 2 8 80 160 15 

Multijet       

5/8 in. 0.25 1 10 20 15 

3/4 in. 0.5 2 15 30 15 

1 in. 0.75 3 25 50 15 

1.5 in. 1.5 5 50 100 15 

2 in. 2 8 80 160 15 

Electromagnetic 

2 in. .25 .5 176 220 5 



Meter 
Minimum Flow 

Rate (gpm) 
Low Normal 

Flow Rate (gpm) 
High Normal 

Flow Rate (gpm) 
Maximum Flow 

Rates (gpm) 

Head Loss At 
Maximum Flow     

(psi) 
Change Over 

Range 

Turbine class 1         

3/4 in. 1.5 N/A 20 30 15   

1 in. 2   35 50 15   

1.5 in. 3   65 100 15   

2 in. 4   100 160 15   

3 in. 6   220 350 15   

4 in. 8   420 630 15   

6 in. 15   865 1300 15   

Compound         

2 in. 0.25 2 80 160 20 20 

3 in. 0.5 4 160 320 20 23 

4 in. 0.75 6 250 500 20 28 

6 in. 1.5 10 500 1000 20 32 

8 in. 2 16 800 1600 20 50 



 

FOLLOW THE 
MANUFACTURES 

INSTALLATION  
REQUIREMENTS! 



Test the new meter 
before you leave 

the job site  



Meter Selection 
Choose the right meter for the job 

Know the flow demands: high and low 

Displacement meters are not designed 
for continues high flow. 

Velocity meters are not good at 
recording low flows. 







METER TESTING 

Test all new meters: 
11/2” to 2” meters every 4 years 

3” and above every 2 years 

Residential meters every 10 to 15    
years. 

Think of a large meter as a car, the 
more miles the more frequent the oil 
changes. 



Conclusion 
Meters need to be properly sized, 
installed, maintained and tested in 
order  to insure that water resources 
are measured properly. 



Thank You 

 
 
 
 

Lonnie Burke 
  lonnie_burke@watermgt.com 
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