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UT-ONE S04B is an accurate and versatile system-style thermometer readout. UT-ONE S04B is capable 
of measuring platinum resistance thermometers, thermistors and thermocouples. UT-ONE S04B is a 

very compact and efficient solution for multi -channel high-accuracy temperature measurements, as it 
combines a high accuracy thermometer readout and a 4 channel scanner in a single housing. The user 

interface is realized using the acquisition software on a personal computer. LabVIEW drivers and sample 

applications are provided free of charge and enable fast and efficient implementation of any 
measurement procedure according to end-user requirements. 

 

 

Figure 1: UT-ONE S04 B the rmometer readout  
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Use the instrument only as specified in this manual. Keep a copy of this manual for future reference. 

Besides the general good practice for handling electronic equipment, follow these particular warnin gs 
and cautions: 

¶ Read user manual before starting the UT-ONE operation! 

¶ UT-ONE is designed for indoor use only. Prevent the use of instrument in wet or damp 

conditions, prolonged direct sunshine, vibrations, dust, water vapor, fumes and chemical 
residues. 

¶ Use and store UT-ONE according to environmental conditions as listed in Specifications. 

¶ When moving the unit from a cold to warm and humid ambient, take measures to prevent 

condensation on and inside the instrument. If condensation occurs, do not start the  instrument. 
Condensation may damage the instrument or cause drift of calibration values.  

¶ Do not connect any of the connectors to electric potential, which is lower than -0.3 V or higher 

than 3 V referred to system ground. Higher voltages may damage the in strument or cause 

personal injury. 
¶ Avoid using the instrument in environments prone to electrostatic discharges (ESD). ESD may 

disturb the normal operation of the instrument, and may cause permanent damage to electronic 

components, which may in long term c ause instrument failure.  
¶ Prevent electric contact between probes, cable leads and cable shields and the conductors which 

are electrically energized. This may result in severe shock, personal injury or death, fire hazard 

and damage to instruments. 

¶ Connect probes only in floating configuration (not electrically referenced to ground).  

¶ Use only a CE certified external USB power adaptor with low voltage ripple and low leakage 
current. Use the USB power adaptor only with mains power supply as specified on its rat ing 

plate. 

¶ The instrument may be used to measure extremely high or low temperatures. Extreme care 

must be taken when handling thermometer probes, otherwise personal injury, and damage to 
equipment or fire may occur. Always allow the thermometer probe to re ach ambient 

temperature in a controlled and supervised manner.  
¶ If instrument or external USB power adaptor is damaged, do not use it. Secure the instrument 

and contact support for further instructions.  

¶ Clean only with a damp cloth. Do not wet or allow wate r to penetrate the instrument. Do not 

use chemical solvents to clean the instrument.  

¶ Do not place objects, liquid containers or other instrumentation on top of the UT -ONE. Handle 

the instrument carefully to prevent mechanical damage.  
¶ When ambient probe is disconnected, always attach the plastic protective plug in order to 

protect the interface from dirt and ESD damage.  
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UT-ONE S04B can be powered directly from the USB cable, connected to the computer, USB hub or 

external USB power adaptor. Note that UT-ONE S04B may draw up to 150 mA DC. This current may 

not be available on some portable devices or USB hubs, so consult the documentation of the USB host 
device before connecting it to UT-ONE S04B. 

 

UT-ONE S04B is started by connection to the active USB interface. There are no additional switches or 

remote-interface commands for starting and stopping UT-ONE S04B. As an indication of successful 

initialization, UT-ONE S04B will sequentially enable each of the active-channel indicators, first in 
ascending order and then in descending order. This procedure takes approximately two seconds. After 

it is completed, channel C1 will remain active. 

If UT-ONE S04B is fitted with internal flash memory and logging is enabled at startup, this setting is 

indicated by quickly enabling all channels in ascending order three times. This enables the operator to 
use the device in standalone mode and be sure that logging to internal memory is enabled.  

UT-ONE S04B can be stopped by disconnecting the USB interface cable. There is no need to stop the 
acquisition in software or perform any other software procedure before the disconnection of USB cable. 

You also donôt need to use ñSafely remove hardwareò feature in Windows before disconnecting the 
device. UT-ONE S04B will internally detect the disconnection and automatically perform the internal 

shut-down procedures. However, it is recommended that the acquisition software is stopped before the 
UT-ONE S04B, otherwise communication errors may cause the software to become irresponsive and 

corrupted results may be recorded. 

 

UT-ONE thermometer readouts are shipped with a set of USB device drivers, which support MS 

Windows XP and later. USB device drivers are located on the installation CD and are also available for 
download in the Downloads section on www.batemika.com. Please note that the driver for Windows XP 

is different from the drivers for higher versions of Windows, so choose the driver according to your 

operating system. 

Depending on your operating system, installation of USB device drivers may require administrator 
rights. 

After you connect your UT-ONE thermometer readout using the USB interface to a computer for the 
first time, Windows  will automatically try to search for the appropriate drivers. After the automatic 

search fails, the Windows will prompt you to locate the drivers. Manually select the location of the USB 
drivers on the installation CD or local directory. 

Alternatively, you can install the USB device drivers for UT-ONE thermometer readout manually before 
the connection of the UT-ONE thermometer readout. Locate the UT-ONE.inf  file and use right click to 

activate the context menu. Select the Install  menu command. Confirm the installation in the driver 

installation dialog. After a few seconds, installation is confirmed with a dialog stating ñThe operation 
completed successfully.ò 

http://www.batemika.com/
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Manual installation using the command in context menu  

 

After the USB device drivers are successfully installed, the UT-ONE device becomes visible in the 

Windows Device Manager. You may now start using the UT-ONE with USB communication interface. 

After the UT-ONE USB interface is reconnected after successful first installation, Windows will 
automatically detect and recognize your UT-ONE device and load appropriate drivers, without the need 

for user intervention.  

UT-ONE LabVIEW drivers require NI VISA runtime engine to be installed on target computer. NI VISA 

runtime engine is part of the UT -ONE Applications installer, but a newer version can be manually 
downloaded from www.ni.com and installed on your computer.  

Windows XP is no longer supported by recent versions of NI LabVIEW. If you require using UT-ONE 
with Windows XP, consider using an older version of UT-ONE Applications. 

 

UT-ONE S04B features the isolated input option, which is separately indicated on the product label on 

the back side of the device. This feature provides galvanic isolation between main channel inputs and 

the device system ground. The device is normally grounded to system ground via the USB or RS232 
communication cable. 

Note that individual channels are not galvanically isolated from each other.  

Isolated input option provides o nly functional isolation, which improves device immunity to 
electromagnetic interference and leakage currents. This is not a safety isolation. Regardless of the 

isolated input option, always connect thermometer probes in floating configuration and never ma ke 
electrical contact between any connector and the conductors that are electrically energized. 
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UT-ONE S04B has 12 independent channels for the connection of thermometer probes. Connection of 
different probe types on diffe rent channels is acceptable. Probes can be connected with the UT-ONE 

switched on, however it is recommended that the acquisition sequence is stopped during connection in 

order to avoid out -of-range readings.  

 

 
 

Connectors for the connection of 12  thermom eter probes on main channels  

Connectors for one channel (Cx) consist of five banana-style connectors (two for current leads, two for 
voltage leads and one for optional shield connection). Banana-style connectors accept bare wires, spade 

lugs and banana connectors. 

 

 

 

 

Connectors for one channel  

System ground connector (GND) may be used to connect the shield of the probe connection cable with 
the aim of reducing the noise and interference. Please note that there is no general rule regarding the 

shielding and grounding connections, so this should be evaluated for each particular case. Note that in 
some cases ground connection of the cable shield may actually deteriorate measurement performance 

and cause measurement errors, so it should be used with caution. 
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Platinum resistance thermometers and thermistors (RTDs) are by default  connected using the 4-wire 

(Kelvin) connection. RTD is connected using a pair of current wires and a pair of voltage wires . This 
connection produces best measurement results and is applicable to UT-ONE accuracy specification. 

If the RTD has only three connecting wires, connect one pair of wires to current connectors and the 
remaining wire to the positive voltage connector. Ma ke sure you select 3-WIRE connection during 

channel configuration. 

If the RTD has only two connecting wires,  connect it to current connectors. Make sure you select 

2-WIRE connection during channel configuration. Note that in this case, the resistance of connecting 
wires represents a measurement error, so this connection is acceptable only for thermistor 

measurements, where wire resistance is usually negligible compared to sensor resistance. 

RTD lead wires must be connected in floating configuration, with no  electrical connection to system 

ground or any other electrical potential.  

 

 

Default 4 -wire connection of a RTD  

 

 

3-wire connection of a RTD  

 

 

2-wire connection of a RTD  
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Thermocouples are by default connected to voltage connectors.  Note that red connector is the positive 
and black connector is the negative pole. 

Alternatively, thermocouples can also be connected to current connectors. In this case, make sure you 
select the auxiliary thermocouple connection during channel configuration. This auxiliary connection is 

independent from the default connection on voltage connector, so you can connect a thermocouple in 
the auxiliary connection and in the default connection at the same channel.  

Thermocouple wires must be connected in a floating configuration (not electrically connected to system 
ground or any other electrical potential). In order to provide optimum measurement conditions, one of 

the leads is internally connected to voltage bias of 2 V.  

 
 

   

Default thermocouple connect ion using the voltage connectors  

 
 

   

Auxiliary thermocouple connection using the current  connectors  

 

 

UT-ONE has an additional internal digital thermometer probe, which can be used for internal 
cold-junction compensation for thermocouple measurements. This thermometer probe is located directly 

under the connector plate between channels C6 and C7. The connector plate has significant thermal 

inertia and the UT-ONE implements extensive digital filtering, so the response to rapid changes in 
ambient temperature is slow, possibly resulting in significant dynamic errors. To obtain best accuracy, 

always use UT-ONE in ambient with constant temperature and wait at least 30 minutes after a significant 
change in ambient conditions. Current value of the internal thermometer, as well as temperature trends, 

can be observed in channel TJ. 
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Optional ambient probe is used for the measurement of ambient conditions (air temperature and 

relative humidity).  

Ambient probe is connected to the 4-pole circular connector located on the side panel, near the USB 

connector. If connector is protected by the plastic protective plug, unscrew it first. Then, gently push 
the probe into the connector and screw it in until it is f irmly attached. Ambient probe can be used with 

or without the extension cable. To use it without the extension cable, unscrew the probe from the cable 
and connect it directly to UT-ONE S04B. 

It is recommended that you switch off the UT -ONE S04B while connecting or disconnecting the ambient 
probe. 

When ambient probe is disconnected, always attach the plastic protective plug in order to protect the 

interface from dirt and ESD damage. 

 

       

Ambient probe connector with plastic protective plug, direct connec tion of ambient 
probe  

 

 

Connection of ambient probe using 2 m extension cable  
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UT-ONE S04B measurement system consists of several measurement channels. The main channels are 

C1, C2 to C4, which correspond to 4 main channels for the connection of thermometer probes. TJ is the 

temperature of the internal thermometer, which is used for the internal compensation of the cold 
junction of thermocouples.  

UT-ONE supports two formats for channel names. Short format consists of two characters and a space, 

for example ñC1 ñ, while long format consists of three characters, for example ñC01ò. Note that in the 

remote-interface commands, channel name always consist of three characters, but both short and long 
format may be used. 

Table 1: L ist of channel names  (channel names in long format are given in parenthesis)  

Channel  Description  

RT    (RT )  Real time clock 

C1    (C01)  Corrected temperature reading from temperature probe on main  channel 1 

C2    (C02)  Corrected temperature reading from temperature probe on main  channel 2 

C3    (C03)  Corrected temperature reading from temperature probe on main channel 3 

C4    (C04)  Corrected temperature reading from temperature probe on main channel 4 

RH   (CRH)  Corrected reading of relative humidity from external ambient -conditions probe 

TA    (CTA)  Corrected reading of air temperature from exte rnal ambient-conditions probe  

TD    (CTD)  Corrected reading of dew-point temperature from external ambient -conditions 

probe. This reading is calculated from values in channels RH and TA 

TJ     (CTJ)  Corrected temperature reading of internal thermometer for cold-junction 

compensation 

TI      (CTI)  Corrected temperature of the A/D converter. Used for internal correction of 

temperature coefficients 

B1    (B01)  Raw reading (resistance or emf) of the temperature probe on  main channel 1 

B2    (B02)  Raw reading (resistance or emf) of the temperature probe on main channel 2 

B3    (B03)  Raw reading (resistance or emf) of the temperature probe on main channel 3 

B4    (B04)  Raw reading (resistance or emf) of the temperature probe on main channel 4 

BH    (BRH)  Uncorrected reading of relative humidity from external ambient -conditions probe  

BA    (BTA)  Uncorrected reading of air temperature from external ambient -conditions probe  

BD    (BTD)  Uncorrected reading of dew-point temperature from external ambient -conditions 
probe. This reading is calculated from values in channels BH and BA 

BJ    (BTJ)  Uncorrected temperature reading of internal thermometer for cold -junction 
compensation 

BI     (BTI)  Uncorrected temperature of A/D converter  
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UT-ONE measurement subsystem consists of 31 physical measurement ranges, which allow the user 

to perform the measurements with best accuracy and efficiency. Measurement ranges are divided in 

three range groups, namely the PRT, thermistor and thermocouple ranges. Range h7 is an auxiliary 
range, which allows the extension of  measurement range up to 200 kÝ at reduced measurement 

current, but this range is not part of the UT -ONE specifications and should be used with caution. 

Table 2: List of physical  measurement ranges for main channels  

Name  Nominal 

range  

Over range  Measurement 

curr ent  

Range g roup  

R1 25 Ý 31.25 Ý 1 mA PRT ranges 

R2 50 Ý 62.5 Ý 1 mA PRT ranges 

R3 100 Ý 125 Ý 1 mA PRT ranges 

R4 200 Ý 250 Ý 1 mA PRT ranges 

R5 400 Ý 500 Ý 1 mA PRT ranges 

R6 800 Ý 1000 Ý 1 mA PRT ranges 

r1  25 Ý 31.25 Ý 0.707 mA PRT ranges 

r2  50 Ý 62.5 Ý 0.707  mA PRT ranges 

r3  100 Ý 125 Ý 0.707  mA PRT ranges 

r4  200 Ý 250 Ý 0.707  mA PRT ranges 

r5  400 Ý 500 Ý 0.707  mA PRT ranges 

r6  800 Ý 1000 Ý 0.707  mA PRT ranges 

H1 2500 Ý 3125 Ý 10 ÕA Thermistor ranges 

H2 5000 Ý 6250 Ý 10 ÕA Thermistor ranges 

H3 10000 Ý 12500 Ý 10 ÕA Thermistor ranges 

H4 20000 Ý 25000 Ý 10 ÕA Thermistor ranges 

H5 40000 Ý 50000 Ý 10 ÕA Thermistor ranges 

H6 80000 Ý 100000 Ý 10 ÕA Thermistor ranges 

h1  2500 Ý 3125 Ý 7.07 ÕA Thermistor ranges 

h2  5000 Ý 6250 Ý 7.07 ÕA Thermistor ranges 

h3  10000 Ý 12500 Ý 7.07 ÕA Thermistor ranges 

h4  20000 Ý 25000 Ý 7.07 ÕA Thermistor ranges 

h5  40000 Ý 50000 Ý 7.07 ÕA Thermistor ranges 

h6  80000 Ý 100000 Ý 7.07 ÕA Thermistor ranges 

h7  160000 Ý 200000 Ý 7.07 ÕA Auxiliary range 

E1 15 mV 18.28125 mV Not applicable Thermocouple ranges 

E2 30 mV 36.5625 mV Not applicable Thermocouple ranges 

E3 60 mV 73.125 mV Not applicable Thermocouple ranges 

E4 125 mV 146.25 mV Not applicable Thermocouple ranges 

E5 250 mV 292.5 mV Not applicable Thermocouple ranges 

E6 500 mV 585 mV Not applicable Thermocouple ranges 

 

Each physical range has nominal range limit. Specifications are applicable only to measurements up 

to nominal range limit. Each physical range features also some over range, which is approximately 25% 
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higher than nominal range limit. Measurements can be normally performed in the over range, but 
significantly higher linearity error should be expected and taken into account in the uncertainty budget.  

Apart from the 31 physical ranges, UT-ONE measurement subsystem implements also 5 virtual 

autoranges. Autoranges are implemented to simplify configuration of acquisition channels, so the user 
doesnôt need to know the expected resistance or emf of the thermometer probe. When using 

autoranging, UT-ONE first samples the approximate value of prober resistance or emf and then selects 
the optimal physical measurement range accordingly. Note that there is no difference in accuracy or 

measurement speed between autorange and equivalent manually-selected physical range. 

Table 3: List of virtual autoranges for main channels  

Name  Nominal 

range  

Over range  Measurement 

current  

Range group  

RA 0 to 800 Ý 1000 Ý 1 mA PRT ranges 

rA  0 to 800  Ý 1000 Ý 0.707 mA PRT ranges 

HA 0 to 80000 Ý 100000 Ý 10 ÕA Thermistor ranges 

hA 0 to 80000 Ý 100000 Ý 7.07 ÕA Thermistor ranges 

EA 0 to 500 mV 585 mV Not applicable Thermocouple ranges 
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UT-ONE S04B has no built -in user interface for direct reading of measurement results and controlling 
the acquisition. The only element of the user interface are the active -channel indicators, which are 

illuminated when the channel becomes active. Note that after a si ngle measurement on the selected 
channel is completed, the channel remains active until the next measurement is started.  

Control of acquisition and displaying of results is displayed exclusively in the acquisition software on a 
personal computer, which is connected to UT-ONE using the communication interface. 
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UT-ONE provides all commonly used coefficients and equations to convert measured resistance or emf 

to temperature. UT-ONE has internal non-volatile memory for storage of coeffici ents for up to twenty 
user-defined probes and has 29 predefined coefficients for standard probe types. 

User-defined probes and their coefficients can be reviewed and changed in the Probes List configuration 

window in the UT-ONE user interface. Alternatively, user-defined probes can be managed using the 

remote interface commands. 

Alternatively, user may choose to ignore the internal conversion functions and use retrieve the raw 
values of resistance or emf via the remote interface. In this case, conversion to  temperature is 

performed in dedicated software on a computer, independently of the UT -ONE. 

 

Probe characterization for both user-defined and predefined probe coefficients are stored in a data 

structure in binary format. Size of the data stru cture is 128 bytes. Data structure for probe coefficients 
consists of: 

¶ Probe name (20 bytes) 

Probe name describes the probe in unique and user-friendly manner. Probe name may consist 
of probe model, manufacturer, serial number, certificate number, or it ca n be a functional 

description of the probe. If probe name is less than 20 characters long, append space 
characters up to the size of 20. There is no terminating zero character.  

¶ Probe type (2 bytes) 

Probe type describes the type of the conversion equation used for calculation of the true 

temperature. Available probe types are PP, PC, PI, NS, NE, TK, TJ, TT, TE, TN, TS, TR and TB. 
¶ Coefficients (6 * 8 bytes)  

Coefficients are the numeric parameters of the conversion equation for the particular probe 

type. Data structure supports up to six numeric parameters, but some of them may be fixed to 
zero and ignored, depending on the selected probe type. Coefficients are stored as floating-

point numbers in packed binary-coded-decimal format (BCD format). Each BCD number 
consists of a mantissa with 12 decimal digits, a sign character and an exponent in the range 

from -99 to 99. 

¶ Reserved (56 bytes) 

This section is reserved for future upgrades. 
¶ Cyclic redundancy code CRC (2 bytes)  

This is an error checking signature, which ensures data integrity of the entire data structure.  
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UT-ONE supports the measurement with platinum resistance thermometers, thermistors and 

thermocouples by measuring their resistance or emf. The conversion of resistance/emf to temperature 

is performed using the conversion equation. Note that there can be several different types of conversion 
equation available for a particular probe and the users may choose which fits their purpose.  

 

PRT polynomial is a simple polynomial equation that converts the resistance of a platinum resistance 
thermometer to temperature. This type of conversion equation is commonly used for industrial -grade 

PRTs. R0 coefficient is also known as the resistance of a PRT at ice point (0 ÁC) and can be used as a 

measure of PRT stability between the successive calibrations. Conversion equation supports polynomials 
up to fifth order, but often the coefficients of up to second or third order are sufficient. In this case, set 

the rest of the coefficients to 0.  

 

Figure 2: Conversion equation for PP probe type  

 

PRT CVD is a Callendar-Van Dusen equation that converts the resistance of a platinum resistance 

thermometer to temperature. This type of conversion equation is commonly used  for industrial -grade 

PRTs. This equation is similar to PRT polynomial equation, but it has an additional conditional parameter 
for temperatures below 0 ÁC. If thermometer is calibrated only at temperature above 0 ÁC, set the 

coefficient C to 0. R0 coefficient is also known as the resistance of a PRT at ice point (0 ÁC) and can be 
used as a measure of PRT stability between the successive calibrations. Coefficient D is rarely used, but 

it improves the accuracy at high temperatures. If D is not used, set it t o 0. 

 

Figure 3: Conversion equation for PC probe type  

 

SPRT ITS-90 is a set of equations, defined by the International Temperature Scale of 1990 (ITS -90), 
which converts the resistance of a standard platinum resistance thermometer (SPRT) to temperature. 

Consult the ITS-90 definition for applicability and usage of this equation type. ITS -90 defines several 
conversion equations for particular temperature ranges, but UT-ONE supports only two of the most 
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commonly used temperature ranges. The low temperature range is used for temperatures from the 
triple point of argon ( -189.3442 ÁC) up to the triple point of water (0.01 ÁC). The high temperature 

range is used for temperatures from triple point of water (0.01 ÁC) up to freezing point of aluminium 

(660.323 ÁC). Note that the thermometer can also be calibrated in a narrower range, in this case set 
the appropriate coefficients to zero. RTPW coefficient is the resistance of the SPRT in the triple point of 

water and can be used as a measure of SPRT stability between the successive calibrations. 

UT-ONE does not perform any internal self-heating correction procedure. It is recommended, that 

during calibration coefficients are calculated for resistance at 1 mA current (and not for 0  mA current). 
If coefficients are available only for 0 mA current, a reasonable approximation is to add the value of 

self-heating for 1 mA at triple point of water to the R TPW coefficient.  

 

Figure 4: Conversion equations for PI p robe type  

 

NTC Steinhart-Hart is a standard conversion equation for negative-temperature-coefficients 

thermistors. Note that temperature T in the equation has the unit kelvin.  

 

Figure 5: Conversion equation f or NS probe type  

 

NTC polynomial is a generalized form of the Steinhart -Hart equation. It features polynomial of up to 

fifth order which permits better fitting accuracy than Steinhart -Hart equation. Note that temperature T 

in the equation has the unit kelvin.  

 

Figure 6: Conversion equation for N P probe type  
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This is the simplified version of the Steinhart -Hart equation, where coefficient C is equal to zero. This 
equation is useful only for relat ively narrow temperature ranges, otherwise the conversion error may 

become too large. 

 

Figure 7: Conversion equation for NE probe type  

 

TK is a deviation function for the thermocouple of type K. Deviation fu nction is given as the difference 
between the measured emf and the emf reference function according to IEC 60584 -1 for the particular 

thermocouple type. Cold junction of measured and reference emf is at 0 ÁC. If cold junction of the 
measured thermocouple is not at 0 ÁC, measured emf is corrected for the difference between 0 ÁC and 

cold junction temperature. Conversion is valid in the temperature range from -200 ÁC to 1370 ÁC. 

 

Figure 8: Conversion equation for TK probe type  

 

TJ is a deviation function for the thermocouple of type J. Deviation function is given as the difference 
between the measured emf and the emf reference function according to IEC 60584 -1 for the particular 

thermocouple type. Cold junction of measured and reference emf is at 0 ÁC. If cold junction of the 
measured thermocouple is not at 0 ÁC, measured emf is corrected for the difference between 0 ÁC and 

cold junction temperature. Conversion is valid in the temperature range from -200 ÁC to 1200 ÁC. 

 

Figure 9: Conversion equation for TJ probe type  
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TT is a deviation function for the thermocouple of type T. Deviation function is given as the difference 
between the measured emf and the emf reference  function according to IEC 60584-1 for the particular 

thermocouple type. Cold junction of measured and reference emf is at 0 ÁC. If cold junction of the 

measured thermocouple is not at 0 ÁC, measured emf is corrected for the difference between 0 ÁC and 
cold junction temperature. Conversion is valid in the temperature range from -200 ÁC to 400 ÁC. 

 

Figure 10 : Conversion equation for TK probe type  

 

TE is a deviation function for the thermocouple of type E. Devi ation function is given as the difference 
between the measured emf and the emf reference function according to IEC 60584 -1 for the particular 

thermocouple type. Cold junction of measured and reference emf is at 0 ÁC. If cold junction of the 

measured thermocouple is not at 0 ÁC, measured emf is corrected for the difference between 0 ÁC and 
cold junction temperature. Conversion is valid in the temperature range from -200 ÁC to 1000 ÁC. 

 

Figure 11 : Conversion equation for TE probe typ e 

 

TN is a deviation function for the thermocouple of type N. Deviation function is given as the difference 
between the measured emf and the emf reference function according to IEC 60584 -1 for the particular 

thermocouple type. Cold junction of measured and reference emf is at 0 ÁC. If cold junction of the 

measured thermocouple is not at 0 ÁC, measured emf is corrected for the difference between 0 ÁC and 
cold junction temperature. Conversion is valid in the temperature range from -200 ÁC to 1300 ÁC. 

 

Figure 12 : Conversion equation for TN probe type  
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