
TRANSMITTER CALIBRATION 

In this laboratory study, you will be asked to calibrate two of four different devices.  To do so, you will need to write 
the equation defining the performance of the unit.  Use this equation to predict the output of the unit with a known 
value of input. 

The transmitters under study are: 

• TCS Model TX-1504 temperature transmitter calibrated for an RTD input.  The input range is either 50-150 oF 
or 40-240 oF.  The output range is 4-20 mA.  This is a loop powered current device requiring an input voltage of 
8-35 VDC. 

• Contractor Instruments Model P855 static pressure transmitter.  Input range is either 0 to 3 in w.g. or –0.25 to 
1.75 in w.g.  The output range is 4 to 20 mA.  This is a loop powered current device requiring an input voltage 
of 8-40 VDC. 

• Omega Model FLSC-18B flow transmitter designed for use with any number of their flow sensors.  This 
particular transducer is a loop powered current device with a 4 to 20 mA output.  The input signal is the 
frequency of a magnetic pulse as output from the flow sensor. 

PROCEDURE 

In all cases, you must first be able to determine the output of the device for a given input.  If the manufacturer does 
not provide a table, you can develop the equation for the device.  The equation should be written so as to predict the 
transmitter output with a known input of simulated temperature, pressure or flow. 

TCS Model TX-1504 

The input to the transmitter will be a resistance.  The attached table correlates resistance to temperature for a 1000 Ω 
sensor.  Select two appropriate resistors.  Do not rely on the stated rating of the resistor.  Use a multimeter to 
measure its resistance.  Once the actual resistance of each is measured, determine what temperature this represents.  
For example, assume you selected a resistor with a resistance of 1130.5 Ω.  Referring to the attached resistance 
table, note this falls between 92 oF and 93 oF.  Interpolating, we find: 

( )1130.5 1129.662 * 93 92 92 92.39
1131.812 1129.662
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Using the equation you developed, you can now predict the output of the transmitter. 

If a desired resistance cannot be found, you can parallel two resistors to obtain that desired resistance.  To determine 
the resistance of two resistors in parallel, remember that: 
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where:   R=desired resistance 
  R1 = resistance of first resistor 
  R2 = resistance of second resistor 

Connect the device as shown below.  Ensure the device is properly configured for a 1000 Ω sensor and a 200 oF 
temperature span as shown in the attached specification sheet.  Your instructor will inspect the wiring prior to 
switching on the power supply. 
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With the power supply off, connect the resistor of the lowest value to the input terminals (B to W) or (B to R) of the 
transducer.  Before switching on the power supply, ensure the proper voltage range is selected and the voltage 
output is turned down.  Turn the voltage up on the power supply while monitoring it with the built-in voltmeter or a 
handheld multimeter until you read 24 VDC.  Current output will read on the analog milliamp meter.  Adjust the 
zero pot on the transducer until you read your desired milliamp output. 

Now switch the power off, replace the resistor with a higher value and turn the power back on.  Adjust the span pot 
to read the desired value of current output. 

Repeat the procedure by switching resistors and adjusting zero and span until they settle out to the desired values.  
The transducer is now calibrated.  Check your calibration by connecting any value of resistance that falls within the 
specified input range and observe the output.  Is this what you expect? 

CAUTION  We have found the TCS transducers often calibrate just the opposite of what is normally expected.  In 
other words, you may need to adjust the zero pot with the high resistance connected and the span pot with the low 
resistance connected. 

CONTRACTOR INSTRUMENTS Model P855 

The Contractor Instruments static pressure transmitter accepts wither a 0-3 in w.g. or –0.25-1.75 in w.g. static 
pressure as stated on the nameplate.  The output is 4-20 mA.  Connect the transmitter as shown in the diagram 
below. 
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Pressure input will be measured with an Airflow Manometer.  Connect a tube to the high port of the transmitter and 
the manometer so they both read static pressure.  Be extremely cautious of attaching and removing tubes from the 
sensor.  The barbs are plastic and break easily. 

By blowing into the tube, apply a pressure to the manometer/transmitter close to the upper end of its range and pinch 
it off with a pair of vice grips.  Read the pressure on the manometer and the current from the milliamp meter.  Based 



on the equation you developed for this unit, determine what current you should be reading.  Adjust the span pot as 
necessary to read the proper voltage. 

Now release the pressure.  This should be zero pressure.  Read the current.  If it is not what you expect, adjust the 
zero pot. 

Repeat the procedure by alternating between zero pressure and any other pressure (close to the upper end of the 
sensor span) until the readings settle out to what you’ve calculated.  The transmitter is now calibrated.  Check your 
calibration by applying any pressure within the range of the transmitter and observing the current.  Is the current 
what you expect? 

OMEGA Model FLSC-18B 

The input to the transducer will be a pulse at a certain frequency.  The attached table correlates pulse frequency with 
flow in gpm.  Select two appropriate values of input frequency.  Determine the appropriate gpm flow these values 
represent and the current output of the transducer. 

Connect the device as shown below.  The 180 Ω resistor simulates the receiver display or the controller. 
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Select a square wave output on the function generator and adjust the output to your desired frequency.  Use the 
frequency counter to measure the frequency output of the function generator.  Set the frequency counter for DC 
Coupling, 20X attenuation, and LP (Low Pass) filter on.  These settings will filter out the electrical noise within the 
lab as a result of the fluorescent lighting and the effects of the local radio stations (RF Interference). 

With the output of the function generator on low frequency, measure the output of the transmitter on the milliamp 
meter.  Adjust the zero pot if necessary. 

Change the output of the function generator to your desired high frequency.  Measure the output of the transmitter.  
Adjust the span as necessary to obtain the desired output. 

Repeat the procedure by alternating between high and low frequencies until the readings settle out to what is 
calculated.  The transmitter is now calibrated.  Check your calibration by applying any other frequency within the 
range of the transmitter and observing the output.  Is the output what you expect? 



 



 



 



 



 



 



 


