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Principle of operation

Cold
junctionReference

Hot
Measuring junction

If the junctions of two dissimilar conductors are maintained at different
temperatures, the emf is generated in the circuit. The value of emf
depends on used materials and temperature difference in the junctions.

Seebeck effect
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Seebeck effect
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Peltier’ effect
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Termopaaride materjalid
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Relationship between emf and t °C
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Reference table
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Compensation of reference junction
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Compensation of reference junction

E, mV

t, °C

EAB(t1,t0)

t1t0

EAB(t0,0)

EAB(t1,0)

EAB(t1,0) = EAB(t1,t0) + EAB(t0,0)

mVReadings Reference junction
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Compensation of reference junction

EAB(t1,0) = EAB(t1,t0) + EAB(t0,0)

mV

EAB(t1,t0) = 4,17 mV

t0 = 20 °C

t1

EAB(t0,0) = 0,113 mV

EAB(t1,0) = 4,17 + 0,113 =
= 4,283 mV

t1 = 505 °C

4,17 mV
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Reference table
Cold junction temp., 

t0, °C
Therm.voltage, 

EmV, mV
15 2,462

24 4,693

28 5,016

Cold junction, 
E0, mV

Therm.voltage, 
E0 + EmV, mV

Temperature, 
t, °C 

0,597 3,059 75

0,960 5,653 138

1,122 6,138 150
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Interpolation
E, mV

t, °C
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Interpolation

t* = 24,2 °C E* = ?

E* = 0,137 + Ex

(0,143 – 0,137) mV → (25 – 24) °C
Ex mV → (24,2 – 24) °C
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Interpolation

E* = 4,275 mV t* = ?

t* = 504 + tx

(505 – 504) °C → (4,283 – 4,273) mV
tx °C → (4,275 – 4,273) mV
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Automatic compensation of reference 
junction
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Thermopile and
differential thermocouple
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Handheld thermocouples
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Thermocouple sheath
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Construction
In order to protect the thermocouple from damage
under influence of aggressive environment the
measuring junction needs to be placed into the
sheath.

1 – junction
2 – wire
3 – insulation
4 – sheath
5 – head
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Industrial thermocouples
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Transmitters
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Universaalsed mõõteriistad
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HART normeerivad muundurid
HART-reeglistikule vastavad normeerivad muundurid võimaldavad lisaks
analoogsignaalile samal ajal üle kanda ka digitaalset signaali samade juhtmete
kaudu.

Sellisel viisil ülekantav info võib sisaldada andmeid mõõtekoha numbri kohta,
mõõteseadme kalibreerimisandmeid, andmeid mõõtseadme häire kohta jne.
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HART protocol transmitter
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Connecting to PC

Plug-in card Data acquisition module



262/10/19

Data transmission (wireless)

RecieverTransmitters
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Data transmission (wireless)
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Data transmission (wireless)
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Data loggers
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