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What Is a Temperature Transmitter and How Does It Convert RTD and Thermocouple
Signals to 4-20 mA?

£|9J| 9 HART 4-20 mA ‘5)|.')SU»L5&40 :JJQSQ.O)J 9 Pt100 ol g jguuww wglai (lod 6),950)‘|.U| é).am)
.Head / Field / Rail Mount

TEMPERATURE MEASUREMENT CHAIN

PROCESS > RTD/TC TRANSMITTER > 4-20 mA PLC/DCS > DISPLAY
temperature T temperature sensor conditioning + HART (optional) Al card, scaling temperature, °C
sensor signal: ohm or mV transmitted signal: mA (+ digital)

The sensor produces a small, non-standard signal; the transmitter converts it into a standard, noise-tolerant output.
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TEMPERATURE MEASUREMENT CHAIN

PROCESS RTD/TC TRANSMITTER 4-20 mA PLC/DCS DISPLAY
> / m / >

temperature T temperature sensor conditioning + HART (optional) Al card, scaling temperature, °C

sensor signal: ohm or mV transmitted signal: mA (+ digital)

The sensor produces a small, non-standard signal; the transmitter converts it into a standard, noise-tolerant output.
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SENSOR - TRANSMITTER - GAUGE - SWITCH — FOUR DIFFERENT INSTRUMENTS

SENSOR TRANSMITTER GAUGE SWITCH
RTD / thermocouple head / field / rail bimetal / gas-actuated contact output

Output: ohm or mV Output: 4-20 mA (+ HART) Output: pointer, local Output: ON / OFF contact
Power: excitation from transmitter Power: loop or supply Power: none Power: depends on type
Role: T to electrical quantity Role: sensor signal to 4-20 mA Role: local indication only Role: set-point action
Not a transmitter Scales, linearizes, diagnoses No electrical signal No continuous value
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Pt100 RESISTANCE vs TEMPERATURE — NEARLY LINEAR, NOT EXACTLY
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THERMOCOUPLE MEASUREMENT AND COLD JUNCTION COMPENSATION
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EMF depends on T(hot) - T(reference): the transmitter measures the terminal temperature and adds it back.
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4-20 mA SCALING OF A 0...200 °C RANGE

Configured range: LRV =0 °C =4 mA ; URV = 200 °C = 20 mA
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TRANSMITTER

24VDC

2-wire, loop-powered

PLC/DCS Al card

_ input resistance R(L)

One pair of wires carries both power and signal; current, not voltage, represents temperature.
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HART: DIGITAL INFORMATION ON TOP OF THE 4-20 mA ANALOG SIGNAL

digital signal (frequency-shift keying) superimposed on the loop current
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The digital signal has zero average, so the analog value (dashed) is not disturbed.
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