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ABOUT THIS MANUAL
The purpose of this manual is to provide the information necessary to install the one 

inch full pipe sensor and profile the flow. Along with this manual you will need an installation 
and operations manual for the flowmeter. 

ONE INCH FULL 
PIPE SENSOR AND 

INSERTION HARDWARE
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SAFETY SUMMARY
The following are general safety precautions that are not related to any specific procedure and there-
fore do not appear elsewhere in this publication. These are the recommended precautions that person-
nel must understand and apply when working in confined spaces. Examples of confined spaces are 
boilers, furnaces, degreasers, pipelines, pits, pumping stations, septic tanks, sewage digesters, man-
holes, vaults, and storage tanks.

NEVER ENTER A CONFINED SPACE WITHOUT TESTING THE AIR

The air inside confined spaces may be toxic, oxygen deficient, or explosive due to a lack of good 
ventilation. This is because most confined spaces are not designed for workers to enter and work on a 
routine basis.

Do not trust your senses to determine if the air in a confined space is safe. You cannot see or smell 
many of the toxic gases or vapors. Test the space at the bottom, middle, and top.

NEVER ENTER A CONFINED SPACE WITHOUT THE PROPER SAFETY EQUIPMENT

Do not enter a confined space without the proper safety equipment such as a tripod, lifeline, and gas 
detector.

NEVER ENTER A CONFINED SPACE WITHOUT STANDBY/RESCUE PERSONNEL

Only enter a confined space in the presence of someone who is capable of rendering aid. Standby per-
sonnel should not have any other duties but to serve as standby and know what action to take in case 
of an emergency. Standby personnel should not enter a confined space until help arrives and then only 
with proper equipment, life lines, and respirators.

Comment:

Over 50% of workers who die in confined spaces are attempting to rescue other workers.
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SENSOR HANDLING
To avoid damaging the sensor, observe the fol-
lowing rules when handling the insertion hard-
ware:

•	 If the sensor is removed from the insertion 
tube, use twice the amount of Teflon tape 
on the sensor threads as you would normal-
ly use on pipe threads when it is put back 
on the insertion tube.

•	 In positioning the sensor at the far wall of 
the pipe, be careful. Do not jam the sen-
sor into the far wall or force the captive nut 
when the sensor stops.

•	 Never force the sensor. If you feel any 
resistance or scraping, stop immediately 
and retract the sensor. Eliminate the source of the resistance before you try to reinsert 
the sensor. 

•	 Make sure the corporation stop is completely open. A partially open corporation stop 
will scrape the side of the sensor and require sensor replacement. 

•	 The top opening and bottom opening of corporation stops are not concentric. The result 
may be the sensor scraping the inside of the corporation stop. Consult the factory be-
fore you attempt to install the sensor into existing corporation stops.  	

Incorrect: The insertion tube 
and restraining rod are not 
parallel.

Hold the top 
of the inser-

tion tube to keep 
the restraining rod 

parallel with the inser-
tion tube until the sensor 

is in the pipe.

Correct: The inser-
tion tube and 
restraining rod 
are parallel.

Be very careful in handling 
the insertion tube when 
it is removed from the 
compression seal. A 
hard bump could 
break the sensor. 
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SPECIFICATIONS

VELOCITY MEASUREMENT

METHOD: Electromagnetic (Faraday’s Law)
RANGE: –0.5 to +20 ft/sec (600 cm./sec)
ACCURACY: ± 2% of reading, ± zero stability
ZERO STABILITY: ±0.03 ft/sec

MATERIALS

SENSOR: Polyurethane exposed to flow
SENSOR CABLE: Twinax Polyurethane outer jacket
SENSOR MOUNTING: 316 stainless steel exposed to flow

PRESSURE / TEMPERATURE LIMITSINSERTION TUBE: 250 psi @ 160° F

SENSOR: Flow temperature range 32° F to 160° F (0° C to 72° C) at 250 psi. Sensors for 
extreme environments are available, subject to application review - contact factory.

DIMENSIONS

SENSOR: .937” Diameter (Requires 1” ball valve port clearance)
INSERTION HARDWARE: .937” Diameter, Lengths 12”, 24”, and 36” 
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SECTION I	 GENERAL DESCRIPTION

Sensor
The one inch full pipe sensor (Figure 1-1) measures water velocity 
in full pipes. The sensor operates on the Faraday principle which 
states that a conductor moving through a magnetic field produces a 
voltage that is directly proportional to the velocity of the conductor. 
An inductor inside the sensor produces the magnetic field, and two 
velocity electrodes on the surface of the sensor measure the voltage 
produced by the water (moving conductor). The flowmeter elec-
tronics convert the voltage measurement to a velocity output.
Comment:

The purpose of the reference electrode is to suppress electrical 
noise that may be present in the water. 

Insertion Hardware
The insertion hardware (Figure 1-2) consists of a sensor, sensor cable, ball valve, and insertion tube. 
The sensor is attached to the insertion tube and the insertion tube is inserted into the pipe through a 
1” ball valve or corporation stop. A standard sensor cable is 20 feet long and terminates at a terminal 
strip or sensor disconnect. 

Figure 1-2. Insertion Hardware

Figure 1-1. Sensor
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Flow Measurement
Velocity Profile
The velocity profile is the velocity of the water at various positions on a plane across the pipe. These 
velocities vary  and the slowest velocities are at or near the pipe wall. The result is a profile shape 
similar to the one shown in Figure 1-3. This shape is referred to as the theoretical profile. 

Comment:

Pipe elbows, valves or obstructions will cause the profile shape to change.

Mean Velocity
The mean velocity (   ) is the average of all the velocities across the flow.

Sensed Velocity
The sensed velocity (U) is the velocity that is measured by the sensor which is located near the sensor 
electrodes.

Flow Calculation
Flow is calculated with the continuity equation Q =     x A where Q is flow,    is mean velocity and A 
is cross-sectional area of the pipe.

U U

Figure 1-3. Velocity Profile (Theoretical)

U
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Velocity Multipliers (K1, K2, K3)
The velocity multiplier (K) modifies the sensed velocity so that it can be used as the mean velocity in 
the continuity equation. One velocity multiplier (K1) is a first order multiplier and a first order multi-
plier assumes a linear relationship between the sensed velocity and the velocity profile. This may be 
significantly non-linear when:

•   The difference between the minimum and maximum flow is three or more times.

•   The sensor is located near an elbow, junction, or obstruction.

If the above conditions exist, a second or third order multiplier is appropriate. The third order equa-
tion is:

U = K
1
U

S
 + K

2
U

S
2 + K

3
U

S
3

Where (K) is the multiplier and (U
S
) is the sensed velocity.

Calculating the Velocity Multipliers
We must have a sensed velocity and a mean velocity to calculate the velocity multiplier. Profiling is 
the method we use to get the mean velocity. When the flow is profiled, the velocity is measured at 
various locations across the flow.

Comment:

A second order multiplier requires at least three profiles and a third order multiplier requires at least 
four profiles. The profiles should be evenly spaced over the range of flows and must include a profile 
of the minimum and maximum flow rates.

You will need the Flow Calculator software package to calculate second or third order multipliers. 
Factory assistance is also available.

Check the instruction manual for your model flowmeter to 
see if the meter can use second and third order multipliers.

Calculating the Mean Velocity
The pipe cross-section is divided into a number of concentric 
rings called annular areas (Figure 1-4). Although the velocity 
across the pipe changes, the velocity in a particular annular 
area is considered constant. Each annular area velocity is 
weighted because the amount of influence that each one has 
on the mean velocity calculation is different. To get the mean 
velocity, the weighted velocities are totaled then they are 
divided by a mean velocity factor.

Figure 1-4. Annular Areas
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The two inch profiling data log in the back of this manual has a column of sensor locations. Each 
location in this column represents an annular area. The velocity at each location is measured with the 
sensor and recorded in the log. The velocity at a particular location is multiplied by the weighting fac-
tor at that location. The weighted velocities are totaled and divided by the mean velocity factor at the 
bottom of the log to get the mean velocity.

Isotachs
An isotach indicates a velocity gradient (Figure 1-5). This can be com-
pared to a topographic  map that  shows the varying terrain with eleva-
tion lines. Notice that the isotachs in Figure 1-5 are concentric circles. 
These isotachs are from a fully developed profile in a straight run of 
pipe. This is the configuration that was used to develop the weighting 
factors in the profiling data log. The best results are attained in applica-
tions which have velocity profiles similar to the one used to develop 
the information in the profiling data log.

Sensor Location
Locate the sensor as far as possible away from elbows, valves, and 
junctions. A few guidelines are as follows:

• The sensor should be located at least 5 pipe diameters upstream or 10 pipe diameters down-
stream from elbows and junctions. 

Comment:

The best results are obtained from a sensor that is as far as possible away from elbows, 
junctions, and obstructions.

• The sensor must be located at least 10 pipe diameters upstream or 25 pipe diameters downstream 
from active valves. 

Figure 1-5. Isotachs
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SECTION II	 APPLICATION SCHEMATICS
The application schematics (Pages 2-1 to 2-7) show different applications and the best sensor location 
for a particular application.

Skewed 
Profiles

Clearance
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SECTION III	 INSTALLATION AND PROFILING
This instruction is for the installation of the sensor and insertion hardware. The sensor cable connec-
tions and flowmeter installation instructions are contained in the manual for your model flowmeter. 
The installation outline is as follows:

•  Mount the flowmeter electronics. 

•  Install the sensor. 

•  Measure the inside diameter of the pipe. 

•  Profile the flow. 

•  Calculate Mean Velocity (   ). 

•  Set the sensor at the operating position. 

•  Record the velocity at the operating position. 

•  Calculate the Velocity Multiplier.

 INSTALLATION
Flowmeter

 Install the flowmeter as described in the technical manual for your model flowmeter. 

Sensor 
Location, Position, and Clearance
The Application Schematics (Pages 2-1 through 2-7) illustrate sensor location, position, and clearance 
requirements.

Access Hole
The pipe must be tapped and have a pipe nipple in place before the sensor can be installed. A smooth 
1” access hole (Figure 3-1) and a flush pipe nipple (Figure 3-2) are required for accurate flow mea-
surement in waste water applications. Clean water applications that can use the 1/8 D operating posi-
tion do not have to have flush pipe nipples.

WARNING
Tapping into pressurized pipes is dangerous and injury could result from 
improper tapping procedures.

U
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Figure 3-2. Pipe NippleFigure 3-1. Access Hole

Figure 3-4. Sensor AlignmentFigure 3-3. Strap Wrench

Check Sensor Alignment
The sensor, insertion tube, and compression seal are shipped as an assembled unit. To check 
sensor alignment:

•	 Remove the insertion tube and restraining rod from the compression seal.

Comment:

Exercise care in handling the sensor and insertion tube (Sensor Handling Page i). 

The sensor should not have to be removed from the insertion tube. If the sensor 
needs to be removed, call the factory. 

•	 Check sensor alignment (Figure 3-4). If the sensor needs to be aligned, use a strap 
wrench (Figure 3-3) to rotate the sensor. Do not force the sensor or use other types of 
wrenches.
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Figure 3-5. Length C

Measure Length C
Measure and write down length C. This is measured from the top 
edge of the insertion tube cap to the start of the tapered section on 
the sensor (Figure 3-5). You will need this measurement to do the 
profile. 

Install the Compression Seal
Install the ball valve on the pipe nipple. Use teflon tape to seal 
the pipe threads. Do not use pipe dope because the unit will 
only output near zero velocity readings if pipe dope gets on the sen-
sor electrodes.

•	 Remove the plastic cover from the pipe nipple on the compression seal and wrap the 
nipple with teflon tape. 

•	 Screw the compression seal into the ball valve. The 
restraining rod holes need to be oriented so that 
they form a line that is parallel to the side of the 
pipe (Figure 3-6).

•  	Put the insertion tube back in the compression seal 
and reinstall the restraining rod. Do not extend the 
sensor beyond the nipple. 

•  	Check the restraining rod at the compression seal for 
proper installation. The set screw must be flush with 
the surface. The flat portion of the restraining rod 
must be viewed through the inspection hole (Figure 
3-7).

WARNING
The insertion tube may shoot out of the pipe if the 
restraining rod is not properly installed. 

Figure 3-6. Compression Seal 
Installation

Figure 3-7. Compression Seal
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IMPORTANT
Tighten the socket head cap screws on the compression seal (Figure 3-7) only enough 
to seal the insertion tube. Tightening the screws too much may cause the seal to grip 
the insertion tube. This could result in the captive nut (Figure 3-8) being pulled out of 
the insertion tube cap when the insertion tube is retracted from the pipe. 

Check Pipe ID
If you do not know the inside diameter (ID) and wall thickness (WT) of the pipe, measure them before 
you start to profile. The best method is to measure them directly; however, if the flow cannot be shut 
down, the sensor can be used to get these measurements.

•	 Carefully insert the sensor through only the compression seal. 

•	 Open the ball valve.

•	 Place a 9/16” box ratchet on the captive nut, and rotate clockwise until the tip of the sensor 
reaches the far wall of the pipe. The sensor will stop and you will not be able to turn the ratchet. 

 CAUTION
As the sensor nears the far wall, slow down and do not force the ratchet. 
Excessive force could damage the sensor and insertion hardware which 
would require sensor replacement.  

Figure 3-8. Checking Pipe ID 
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•	 Measure the outside circumference of the pipe and divide this measurement by þ (3.14). 
This is the outside diameter (OD).

•	 Add 1/2” to length C (Figure 3-5). This is total length (TL). 

•	 Measure distance A (Figure 3-8). This is measured from the pipe OD the top edge of 
the insertion tube cap . 

•	 Subtract distance A from total length (TL). This will give the inside diameter (ID) plus 
one wall thickness (WT). 

	    TL - A = ID + WT 

•	 Determine the wall thickness by: 

	    WT = OD - (ID + WT) 

•	 Determine inside diameter by: 

	    ID = OD - 2(WT) or ID = (ID + WT) - WT 

Measuring the Velocity Profile
Far Wall Method
The far wall is the wall opposite the sensor mounting hardware. The far wall method starts 
with the first velocity measurement being taken at the far wall. If the insertion tube is too 
short to traverse the pipe, use the near wall method (Page 3-9) to do a partial profile (Section 
IV).

Comment:

The far wall method is preferred because it is easier to locate the far wall than it is the near 
wall. 

The sensor cable must be connected to the flowmeter and the meter must be set to output 
velocity. Check the flowmeter instruction manual for sensor cable connection and velocity 
output.

To obtain the velocity profile, you will need to measure multiple velocities at various loca-
tions across the pipe. To do this you need:

A reference distance (RD).

The profiling data log at the back of this manual.

The reference distance is measured from the top edge of the insertion tube cap to the bottom 
edge of the compression seal nut (Figure 3-9).
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 PIPE ID =  2.25”	 # OF DATA POINTS  6 

REF (RD)	 SENSOR	 MEASURED	 WEIGHT	 WEIGHTED 
DISTANCE	 LOCATION	 VELOCITY (FPS)	 CONSTANT	 VELOCITY

________	 0.00	 ______________	 x	 2.771	 =	 ________
________	 0.25	 ______________	 x	 0.598	 =	 ________
________	 0.50	 ______________	 x	 0.249	 =	 ________

________	 0.75	 ______________	 x	 0.083	 =	 ________
________	 1.00	 ______________	 x	 0.613	 =	 ________
________	 1.50	 ______________	 x	 1.717	 =	 ________
________	 TOTAL  ________

       TOTAL________ ÷ 6.52 = MEAN VEL______

RD6
RD5
RD4

RD3
RD2
RD1
RD0

Comment:

The profiling data log 
is in the back of this 
manual. Make a copy 
of the appropriate 
page and use the copy 
to do the profile.

Figure 3-10. Profiling Data Log

•	 Make a copy of the page in the profiling data log that is marked with the inside diam-
eter (ID) of your pipe. 

•	 Position the sensor at the far wall (RD
0
) by rotating the captive nut on the insertion tube 

cap clockwise until the sensor stops (Figure 3-8). Slow down as the sensor approaches 
the far wall and do not force the ratchet. 
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•	 Measure (RD
0
) and write it down in the bottom of the (RD) column.

•	 Rotate the captive nut on the insertion tube cap counter-clockwise until (RD
1
) is 

reached. 

	    RD
1 
= (RD

0 
+ 1/4”) 

•	 Record (RD
1
) and the velocity reading in the appropriate columns at the bottom of the 

log at (RD
1
) location (Figure 3-10).

•	 Position the sensor at (RD
2
). Record (RD

2
) and the velocity. 

	    RD
2
 = (Sensor Location RD

1
 - Sensor Location RD

2
) + RD

1

•	 Position the sensor at (RD
3
). Record (RD

3
) and the velocity. 

	    RD
3
 = (Sensor Location RD

2
 - Sensor Location RD

3
) + RD

2

•	 Repeat this until you reach sensor location 0.00.

Sensor Location Check

The sensor location check is used to verify the pipe ID. With the sensor at location 0.00, in-
crease distance (RD) by 1/2”. This should retract the sensor into the ball valve and cause the 
velocity to drop to zero. If the velocity is not zero, then the ID is larger than thought. If the 
velocity drops to near zero before location 0.00 is reached, the ID is smaller than thought.

Mean Velocity (   ) Calculation

After you have finished profiling, you need to calculate the mean velocity (   ).
•	 Multiply each measured velocity  by the weight constant and record the product in 

weighted velocity column. 

•	 Now add the weighted velocities and record the total in the TOTAL block. 

•	 Divide the total by the number specified on the bottom of the log to find the mean ve-
locity. 

U

U

TOTAL_______ ÷ XX.XX =  MEAN VEL
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Velocity Multiplier (K1, K2, K3)
The Velocity Multiplier (K) converts the sensed velocity to a mean velocity. For all flow-
meters that use the Flo-Ware program, the velocity multiplier is calcualted by that program. 
Check the Flo-Ware Communications User manual for a description of the velocity multiplier 
fields. For those flowmeters which do not use the Flo-Ware program, the velocity multiplier 
calculation is as follows: 

•	 Position the sensor at the operating position and record the velocity. 

•	 Divide the mean velocity that was recorded in the profiling data log by the operating 
position velocity. The result is Velocity Multiplier (K). 

Comment:

If you want to do a second or third order correction (Page 1-3), you must use the Site-Ware 
program. You can also consult the factory.

The flow at the time the profile is done and the flow at the time the velocity multipliter is 
calculated must be the same.

Sensor Operating Position (Raw Waste Water)
The operation position for raw waste water and sludge is at sensor location 0.00. To position 
the sensor at this location you need to:

•	 Calculate distance A (Figure 3-11) by subtracting the pipe wall thickness (WT) from 
length C (Figure 3-5).

•	 Position the top edge of the insertion tube cap distanced A (Figure 3-11) from the pipe. 

Sensor Operating Position (Clean Water)
The preferred operating position for clean water that does not contain rags or strings is at the 
1/8 D sensor position (Page 3-12).

Figure 3-11. Sensor Operating Position

If the sensor protrudes into 
the pipe past the taper, 
debris could collect on 
the sensor and affect the 
velocity readings
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Measuring the Velocity Profile
Near Wall Method
The near wall is the wall through which the sensor enters the pipe. With the near wall 
method, the first velocity measurement is taken when the sensor is located at the near wall.

Comment:

The far wall method is preferred because it is easier to locate the far wall than it is the near 
wall.

The sensor cable must be connected to the flowmeter and the meter must be set to output 
velocity. Check the flowmeter instruction manual for sensor cable connection and velocity 
output.

To measure the velocity profile, you will need to measure the velocity at various locations 
across the pipe. To do this you need:

A reference distance (RD).

The profiling data log at the back of this manual.

The reference distance is measured from the top edge of the insertion tube cap to the bottom 
edge of the compression seal nut (Figure 3-12).

Figure 3-12. Reference Distance RD
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Figure 3-13. RDa Near Wall

•	 Make a copy of the page in the profiling data log that is marked with the inside diameter 
(ID) of your pipe. 

•	 Calculate distance A (Figure 3-11) by subtracting the wall thickness (WT) from length C.

•	 With a ratchet, rotate the captive nut on the insertion tube cap until the top edge of the in-
sertion tube cap is distance A from the pipe. This is sensor position RD

a
. 

•	 Measure reference distance RD
a
 (Figure 3-13) and record it at sensor location 0.00 under 

the reference distance column in the profiling data log (Figure 3-14).

•	 Record the velocity in the Measured Velocity column next to sensor location 0.00. 

•	 Calculate RD
b
 and rotate the captive nut clockwise until RD

b
 is reached.

	    RD
b
 = RD

a
 - (Sensor Location RD

b
 - Sensor Location RD

a
)

•	 Record RD
b
 and the velocity in the appropriate columns.  

•	 Calculate RD
c
 and rotate the captive nut clockwise until RD

c
 is reached.

	    RD
c
 = RD

b
 - (Sensor Location RD

c
 - Sensor Location RD

b
) 

•	 Record RD
c
 and the velocity in the appropriate columns.

•	 Repeat this until you reach the bottom sensor location. 
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Sensor Location Check
The sensor location check is used to verify the pipe ID. After you have reached the bottom loca-
tion, decrease distance RD by 1/4”. The sensor should stop. Do not force the captive nut. If the 
sensor stops before the 1/4” distance is reached, then the ID is smaller than thought. If the sensor 
does not stop when the 1/4” distance is reached, then the ID is larger than thought.

Comment:

A mistake in sensor positioning during the profile could also produce errors. Make sure the 
sensor is in the proper positions when profiling. 

CAUTION
Do not force the captive nut. This could damage the sensor and 
insertion hardware.

Mean Velocity (   ) Calculation
After you have finished profiling you need to calcualte the mean velocity.

•	 Multiply each measured velocity by the weight constant and record the product in the 
Weighted Velocity column. 

U

PIPE ID =  2.25”	 # OF DATA POINTS  8 

REF (RD)	 SENSOR	 MEASURED	 WEIGHT	 WEIGHTED 
DISTANCE	 LOCATION	 VELOCITY (FPS)	 CONSTANT	 VELOCITY
________	 0.00	 ______________	 x	 2.771	 =	 ________
________	 0.25	 ______________	 x	 0.598	 =	 ________
________	 0.50	 ______________	 x	 0.249	 =	 ________

________	 0.75	 ______________	 x	 0.083	 =	 ________
________	 1.00	 ______________	 x	 0.613	 =	 ________
________	 1.50	 ______________	 x	 1.717	 =	 ________
________	 TOTAL  ________

       TOTAL________ ÷ 19.25 = MEAN VEL______

RDa
RDb
RDc

RDd
RDe
RDf

Figure 3-14. Profiling Data Log

Comment:

The profiling data 
log is in the back 
of this manual. 
Make a copy of the 
appropriate page 
and use the copy to 
do the profile.
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•	 Add the weighted velocities and record the total at the bottom of the page in the TOTAL 
block. 

•  Divide the total by the number specified on the bottom of the log to find the mean veloc-
ity. 

Velocity Multiplier (K1, K2, K3) Calculation

Calculate the velocity multiplier as described on Page 3-7.

Sensor Operating Position
The operating position for raw waste water and sludge is at sensor location 0.00 (Page 3-8). 
The operating position for clean water is at the 1/8 D position (Page 3-12).

1/8 D Profile 
The accuracy of a 1/8 D profile depends on the existence of a theoretical profile (Page 1-2), 
and should only be used when the profile is symmetrical or like the theoretical. An industry 
accepted standard is that the velocity of the flow at a distance of 1/8 the diameter from the 
wall of the pipe is considered to be the mean velocity. To profile, simply position the sensor at 
1/8 D and record the velocity. Then calculate the velocity multiplier (Page 3-7). 

1/8 D Sensor Position
•	 Find Tube Length (TL)(Figure 3-15).

	    TL = C +   “ 

•	 Calculate (1/8 D). 

	      D = .125 x Pipe ID 

•	 Add wall thickness to 1/8 D. 

•	 Calculate distance A (Figure 3-16). 

	    A = TL - (1/8 D + WT) 
Figure 3-15. Tube Length (TL)

TOTAL_______ ÷ XX.XX =  MEAN VEL

The tip of the sensor will be 
at 1/8 D.

1

2

1

8
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•	 Set the top edge of the insertion tube cap distance (A) from the pipe.

•	 Record the velocity and calculate the velocity multiplier (Page 3-7).

If the flow is clean water, the sensor can be left at the 1/8 D position. At this position, the 
sensed and mean velocity are equal and K = 1. Do not leave the sensor in this position for 
raw waste water because debris could collect on the sensor and affect the velocity readings. 
In waste water applications, position the sensor at location 0.00 (Page 3-8).

Figure 3-16. 1/8 D Sensor Position
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OPTIONS
Cable Disconnect Option
The cable disconnect is used on both the sensor and pressure cables. To connect the cable, 
align the latch alignment marks and push the connector together. To disconnect the cable, 
pull the latch release toward the cable.

Figure 3-18. Pressure TransducerFigure 3-17. Cable Disconnect

Comment:

The cable disconnect is not available on all flowmeters.
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Figure 3-19. Pressure Port

Pressure Options
The 1” full pipe sensor insertion hardware can be configured with a 100 psi pressure transducer. 

Comment:

The pressure option is not available on all instruments. If the option is available, the instrument 
instruction manual will contain the information that describes how to connect the pressure cable to 
the flowmeter.

Pressure transducer installation.

•	 Retract the sensor past the ball valve and close the valve.

•	 Remove the plug in the pressure port (Figure 3-17) on the compression seal.

•	 Wrap the pressure transducer threads with teflon tape and screw into the pressure port.

•	 Connect the cable to the pressure transducer and flowmeter.

•	 Open the ball valve and position the sensor at the operating position.
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SECTION IV	 PARTIAL PROFILES 
In an application where it is difficult to measure a complete velocity profile, a partial profile can be 
used to estimate a complete profile. The mean velocity can then be calculated from the estimated pro-
file. The accuracy of this technique however, is dependent upon experience with fluid dynamics. Do 
not use the partial profile as a substitute for the complete profile. Use the partial profile when:

•	 The insertion tube is too short to traverse the pipe.

•	 A constant flow rate cannot be maintained long enough to do a full profile.

•	 The combination of a long insertion tube and high velocity causes excessive sensor vibration.

Partial profiling requires that the user be familiar with the type of profiles that can be expected when 
the sensor is inserted into a pipe (Figure 4-1). Elbows or obstructions cause distorted profiles and  
make estimation difficult. This problem can be avoided by locating the sensor a distance of five diam-
eters upstream or ten diameters downstream from obstructions or elbows. 

Notice that the expected profile is not symmetrical about the center line. The insertion tube partially 

Figure 4-1. Expected Profile

obstructs the conduit causing the fluid to speed up. The speeding up effect is less noticeable in the 
larger diameter conduits.

Partial Profiling Methods
Every other point method:

   	Measure and record the point velocity at every other sensor location (See profiling data log for 
sensor location values). This will cut the profiling time in half.
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60% method:  

	 Measure and record the point velocities across 60% of the pipe diameter.

Combination method: 

	 Measure and record the point velocity at every other sensor location across 60% of the 
pipe diameter. 

Profile Curve Estimation
To estimate the profile, you need to:

•	 Measure the partial profile and record these velocities in the profiling data log. As a 
minimum, try to traverse 60% of the pipe diameter at every other sensor location. The 
more points you measure, the easier it will be to estimate the profile curve. 

•	 Plot the measured velocities on a graph. Mark the vertical axis velocity and the hori-
zontal axis sensor location.

•	 Calculate far/near wall velocity.

•	 Draw a smooth curve connecting the near and far wall velocities. Use the partial profile 
and the expected profile to estimate the profile curve.

•	 Find the missing velocities on the curve and record them in the profiling data log.

With either the far wall (Page 3-5) or near wall (Page 3-9) profiling method, measure as 
many point velocities as you can and plot them on a graph (Figure 4-2).

Figure 4-2. Partial Profile Plot (24” Diameter)
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Far/Near Wall Sensor Location Velocities
There is approximately an 18% difference between the far wall and  near wall sensor location 
velocities. The far wall velocity is  faster than the near wall velocity. Calculate by:

•	1 .18 x near wall velocity = far wall velocity.

•	 0.85 x far wall velocity = near wall velocity.

Plot the far/near wall sensor location velocity points. 

 Complete  The Profile Curve
Draw a continuous curve of the complete profile. Estimate the curve where the velocity points 
are missing. The estimation is based on the expected profile (Figure 4-3).

Figure 4-3. Complete Profile Curve (24” Diameter)

Notice that the curve does not cover the complete diameter of the pipe. This is because the 
sensor locations in the profiling data log are used as points of reference to plot the estimated 
curve. Actual velocity position is from 0.75” to 23.75”.

Find the missing velocity points on the profile curve. From the graph, read the velocity values 
at these points and record them in the profiling data log. You may want to highlight the esti-
mated velocity values for future reference. Calculate the mean velocity as described on Page 
3-7.
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