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Dor-B Incorporated

Troubleshooting 4-20mA Sensors


Troubleshooting 4-20mA sensors is slightly more difficult than troubleshooting other types of sensors. (Thermistors and RTDs)  The only reason, though, is that you’ve probably never, or at the most, very rarely tested or measured a sensor for milliamps.  One of the reasons engineers like to specify 4-20mA sensors is that the sensor can be placed a long way from the controller, and still have little or no signal degradation.  The fact that there is little or no signal degradation allows these sensors to be highly accurate sensing elements.

What a Temperature Transmitter Is:
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The inside of one of these sensors is quite simple.  Virtually all Temperature Transmitters are simply a 1KΩ, or a 100Ω sensor with a transmitter that is factory set to sense temperatures over a certain range, and send out a 4-20mA signal based on that temperature.  These sensors have a little ‘chip’ in them with four terminal blocks on it.  On a new sensor, two of these terminals will already be taken up by two 28awg wires that go the 1KΩ or 100Ω sensor, and 2 open terminals, where you will land your wires coming from the HVAC controller.  One of these wires will carry 8-35VDC to the transmitter, and the other will take back the 4-20mA signal to the HVAC controller.

How to Test a Temperature Transmitter:  
The easiest way to check and see if a 4-20mA sensor is still functioning is to pull the sensor off of the wall (or duct, or what have you) with the wires still connected.  Next, you will need to disconnect the wire that goes back to the HVAC controllers’ input.       Set your multimeter, or ammeter to read milliamps. (Don’t forget to move your test leads to the right terminals on the multimeter)  Touch one of your test leads to the terminal screw, on the sensor, that you just disconnected the wire from.  Connect the other test lead to the bare copper at the end of the wire you disconnected.  You should be reading a milliamp value somewhere between 4 to 20 or so…don’t freak out if you see 3.89mA, or 20.35mA.  If you are reading a value between 4 to 20, then your sensor is still functioning, but it may not be reading correctly, so continue on.


If you aren’t reading a value at all, check for supply voltage.  Connect the wire going to the controller input back into the sensor, and disconnect the wire carrying the 8-35VDC from the power source. (Or possibly from the controller)   Change your multimeter back to the voltage test ports, and switch over to read VDC.  Connect one lead to the bare copper of the wire you just disconnected, and the other to a ground screw, or a solid ground of some sort.  You should be reading a DC voltage somewhere between 8 to 35 or so.  If you are reading correct voltage coming into the transmitter, but you aren’t reading milliamps coming out, then it’s almost certain that you have a bad transmitter, but it is still possible that the wire going back to the controller input is bad.  If you aren’t reading any voltage, or improper voltage, then you could have a faulty power source, but again it is still possible that the wire going to the power source is bad. 

Just to be sure, disconnect the two wires you’ve just tested from the controller, and from the temp transmitter.  Twist them together at one end, and tone them out to test for continuity.

What to Make of Your Findings:

If, at this point, you’ve determined that the wire is still good, and you are reading supply voltage (8-35VDC), but you still have no milliamp signal (4-20mA), then it’s almost certain that you have a bad transmitter.  

If you have a good wire, but no supply voltage, then go to the other end of the wire (at the power source) and verify that the power source is functioning and the wire is firmly attached to it.

If you have a good wire, you’re reading proper supply voltage, and you have a good milliamp signal coming out, but the controller isn’t reading anything, then you will need to move the signal wire to another input, and set up the controller to read and use the new input.

How to Calculate What Temp a Temp Transmitter is Sensing:  
If you have a good wire, you’re reading proper supply voltage, you have a good milliamp signal coming from the transmitter, and the controller is reading something that may, or may not be correct, then you need to check that the transmitter is reading correctly.  To do this, you need to know the range of the transmitter.  This is usually labeled on the back of the transmitter, or you can find it in the controller’s Linearization table for that sensor.

Let’s use an example.   Bldg. 2805 uses 4-20mA sensors, and the space sensors sense from 50°F to 85°F.  So if the sensor is putting out a 4mA signal, then it is reading a 50°F space temp.  On the opposite end, if the sensor is putting out a 20mA signal, then it is reading an 85°F space temp.  And in the middle of the range, if the sensor is putting out a 12mA signal, then it is reading a 67.5°F space temp.  Use a portable temperature sensor (thermometer, Infrared laser thermometer) to check the actual temperature at the stat, and compare it to what you have calculated the temp transmitter’s temperature to be.  If the two differ by less than a few degrees (check your math!) then your temp transmitter is functioning properly.  If the two differ by more than a few degrees, check your math again, and if they still don’t agree, you probably need to replace the temp transmitter.

Finishing Up:  
When you finish testing any sensor, make sure the correct wires are connected properly to the correct terminals at the sensor, the controller, and the power source.  Make sure the copper ends of the wires are not touching each other at any point, and make sure to reattach the temp sensor to the wall or box firmly.
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