LA TERMOTECNICA, an Italian company set up in 1976, is one
of the leading companies in Italy in the production and design
of temperature sensors based on proprietary thermocouple and
RTD technology. Over the years, the quality and reliability of LA
TERMOTECNICA products have secured the company a forefront
position on the Italian and international marketplace. Since the
company was set up, top flight product quality and efficient
services have always been high on it' s list of priorities. These

services include technical support and assistance able to solve
any application problems, fast, certain delivery, R&D activities,
issue of quality certification documents, in other words a complete
suite of services that only a company with it' s sights firmly set
on leadership can sustain. Obviously, all to the advantage of the
customer who can always rely on a prompt, efficient partner at
all times.
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PRODUCTION

Our Bruino (TURIN) facility turns out RTD and thermocouple type
temperature sensors. The thermocouples are available in the
classical version with calibrated wires and insulators or with MgO
(magnesium oxide) insulation both in base and noble metal.
Assembled to DIN, ASTM, CTI-UNI specs. The RTD’s in the 50-
100-1000 Ohm series at °C assembled inside protective sheaths
according to requirements of use and insulated with ceramic
insulators or with MgO (magnesium oxide) insulation. Assembled
to DIN, UNI specs. In both cases, product lines are available

DISTRIBUTION, SALES AND SERVICES

Our production activities are flanked by a set of services including
the sale of instruments, Accessorieses such as extension cables
for thermocouples and RTD’s, compensating cables, Connection
heads, linearized temperature and pressure transmitters, infrared
measurement instruments. Our calibration laboratory means we
can issue calibration certificates in the range -30 to + 1064°C with
ACCREDIA traceability
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according to use (standard series, TSM series, MgO series for
aerothermal recordings, full cable series, etc.). We are renowned
for our versatility and flexibility and are able to supply custom
designed products adapted to specific requirements and with the
precision requested by the customer. All our products are subject
to a process control system that makes it possible to apply a FULL
TESTED procedure that guarantees functional testing of each
single product before this is declared suitable.




LA TERMOTECNICA

CUSTOM DESIGNED PRODUCTS

STANDARDIZED TEMPERATURE PROBES

Different type of temperature probes for any industrial application,
that is possible to order following the guidelines of our catalogue.

Standard thermocouple serie

TSM sereies

Mineral insulated serie, thermocouples

Mineral insulated serie, RTD’ s

Mineral insulated serie, thermocouples with connecting
head

Mineral insulated serie, RTD’s with connecting head
Full cable serie, thermocouples

Full cable serie, RTD’ s

Duct e pipe aerothermic probes

Bayonet fitting thermocouples

Bayonet fitting RTD’ s

Compression fittings

Thermowells

Micro thermocouples

Extension for thermocouples and RTD’ s

And others more.

Thermocouples and RTD'’s for specific applications in the
following sectors:

Automotive

Avionics

Marine

Chemical

Food

Petrochemical

Cement and klinker industry

Most of these products are specifically designed to the ustomer’s
specifications and are produced according to the test standard
based on the FULL TESTED procedure.
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DISTRIBUTION AND SERVICES

1. TEMPERATURE SECTOR

1.1 EXTENSION CABLES FOR THERMOCOUPLES AND
RTD’ S PROBES, CONNECTORS MULTICHANNEL
SWITCHS FOR THERMOCOUPLES AND RTD’ S

1.2 THERMOREGULATORS AND METERS, CONTROL
AND REGULATION SYSTEMS. CONTROL AND PLANT
MANAGEMENT SOFTWARE

1.3 PORTABLE OR BENCH THERMOMETERS FOR
THERMOCOUPLES AND RTD’ S, MEASUREMENT
BRIDGES

1.4 PORTABLE AND FIXED CALIBRATION SYSTEMS,
THERMOSTAT-CONTROLLE HIGH STABILITY
INSTRUMENTS AND SOURCES OF HEAT. TURN-KEY
CALIBRATION SYSTEMS.

LA TERMOTECNICA

1.5 TRADUCERS, SIGNAL CONDITIONERS WITH
CURRENT LOOP OR VOLTAGE OUTPUTS FOR PANEL
OR Connection HEAD ASSEMBLY.
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1.6 MULTIFUNCTION PORTABLE AND BENCH TYPE
CALIBRATORS FOR THERMOCOUPLES AND
RTD’S

1.7 DOT OR TRACE LOGGERS, DATALOGGERS,
PLOTTERS, DISK ENCODERS. TEMPERATURE
PROFILER, WIRELESS SYSTEMS

1.8 PORTABLE AND FIXED INFRARED
TEMPERATURE MEASUREMENT SYSTEMS FOR
TEMPERATURES UP TO 3000°C, INFRARED
PHOTOGRAPHIC SYSTEMS, METERS AND
SENSORS.

1.9 ANALOG DIGITAL DATA ACQUISITION SYSTEMS
THAT CAN BE CONNECTED TO PC FOR
TEMPERATURES, CURRENTS, VOLTAGES,
FREQUENCIES. MANAGEMENT AND DATA
PROCESSING SOFTWARE. BOARDS FOR ISA,
PC, XT, AT, PCMCIA BUSES FOR ANALOG-DIG/
DIG-ANALOG/DIG-DIG ~ DATA  ACQUISITION,
MANAGEMENT AND DATA  ACQUISITION
SOFTWARE. TURN-KEY SYSTEMS

LA TERMOTECNICA
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2. ELECTRONIC INSTRUMENTATION

21 PORTABLE AND BENCH TYPE MULTIMETERS.
SCANNERS, MANAGEMENT AND PROCESSING
SOFTWARE. IMPULSE METERS, FREQUENCY
METERS, REV COUNTERS, POWER SUPPLIES.
OSCILLOSCOPES.

3. FORCE AND PRESSURE

3.1 ABSOLUTE, RELATIVE, VACUUM PRESSURE
TRANSDUCERS WITH CURRENT LOOP OR
VOLTAGE OUTPUT. METERS, PORTABLE AND
PANEL TYPE READERS AND CALIBRATORS.
STRAINGAUGES, LOAD CELLS.

4. RESISTOR HEATERS

41 ELECTRICAL RESISTORS FOR ALL TYPES OF
ELECTRICAL FURNACES INDUSTRIAL FOR HEAT
TREATMENT, ANNEALING, CASE-HARDENING,
NITRIDING. IN KANTALL, NITROTAL, SILICON
CARBIDE ALLOYS. ARMORED RESISTORS,
CARTRIDGE TYPE FOR PLASTIC AND MOLDING
SYSTEMS.
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LA TERMOTECNICA

STANDARD SERIE THERMOCOUPLES

-

With stainless steel protection tube

With ceramic protection tube

Stainless steel protection tube replacements

Ceramic protection tube replacements

Inlet replacements brobe for stamdard serie thermocouples

~N o O w N

With stainless steel protection tube 9

With stainless steel protection tube and spring loaded insert 10
With stainless steel protection tube and transmitter 11
Inlet replacements probe for TSM serie 12
Inlet replacements probe with transmitter for TSM serie 13
MINERAL INSULATED THERMOCOUPLES SERIES (MgO) 14
With standard type compensated connector 15
With standard type compensated connector and fixed fitting 16
With standard type compensated connector and compression fitting 17
Double element with standard type compensated connector 18
Double element with standard type compensated connector and fixed fitt. 19
Double element with standard type compensated connector and comp. fitt. 20
With miniature type compensated connector 21
With miniature type compensated connector and fixed fitting 22
With miniature type compensated connector and compression fitting 23
Double element with miniature type compensated connector 24
Double element with miniature type compensated connector and fixed fitt. 25
Double element with miniature type compensated connector and comp.fitt. 26

MINERAL INSULATED THERMOCOUPLES SERIES (MgO) WITH INTEGRATED EXTENSION CABLE

Without fittings 27
With fixed fitting 28
With compression fitting 29
With compensated connector 30
With compensated connector and fixed fitting 31
With compensated connector and compression fitting 32

MINERAL INSULATED RTD’ S PT100 (MgO) WITH INTEGRATED EXTENSION CABLE

Without fittings 33
With fixed fitting 34
With compression fitting 35

MINERAL INSULATED RTD’ S PT100 (MgO) WITH CONNECTOR TYPE “LEMO” B

Without fittings 36
With fixed fitting 37
With compression fitting 38
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MINERAL INSULATED RTD’ S PT100 (MgO) WITH CONNECTOR TYPE “AMPHENOL” 39
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EXTENSIONS CABLES WITH CONNECTORTYPE “LEMO” B 40

EXTENSIONS CABLES WITH CONNECTORTYPE “AMPHENOL” 1

MINERAL INSULATED THERMOCOUPLES SERIES (MgO) WITH CONNECTING HEAD

Without fittings 42
With fixed fitting 43
With compression fitting 44

MINERAL INSULATED RTD’ S PT100 (MgO) WITH CONNECTING HEAD

Without fittings 45
With fixed fitting 46
With compression fitting 47

FULL CABLE SERIES THERMOCOUPLES 48

With braided glass insulated cable 49
With teflon insulated cable 50
With silicon rubber insulated cable 51
With PVC insulated cable 52

FULL CABLE SERIES RTD’ S PT100

With braided glass insulated cable 53
With teflon insulated cable 54
With silicon rubber insulated cable 55
With PVC insulated cable 56

FULL CABLE STYLE RTD’ S WITH TRANSITION, FOR UP TO 500 °C

With PVC insulated cable 57
With silicon rubber insulated cable 58
With braided glass insulated cable 59

FULL CABLE STYLE PROBES FOR AEROTHERMAL RELIEF

With PVC insulated cable 60
With silicon rubber insulated cable 61
With braided glass insulated cable 62
Wall mounting probes 63
Duct & pipe mounting probes 64

FULL CABLE STYLE THERMOCOUPLES WITH MALE BAYONET FITTING

Standard 65
With female bayonet fitting 66
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FULL CABLE STYLE RTD’ S PT100 WITH MALE BAYONET FITTING

l ' Standard 67

R With female bayonet fitting 68

Z FULL CABLE STYLE THERMOCOUPLES WITH BRASS SENSING HEAD 69

l ' THERMOWELLS FOR MGO SERIES PROBE 14

With stainless steel protection tube 70

I I I With ceramic protection tube 71
[—

With silicon rubber insulated cable 72

With PVC insulated cable 73

With braided glass insulated cable 74

With teflon insulated cable 75

E FULL CABLE STYLE THERMOCOUPLES FOR PIPE OR PLATE 76

z ACCESSORIES 7

Thermowells in brass or stainless steel 78

I I I Compression fittings 79

Extension for thermocouples with integrated connectors 80

Compensated connectors for thermocouples 81

Thermocouples and RTD’ s cables 83

Teflon insulated cables 84

Glass braid insulated cables 86

Silicone rubber insilated cables 87

PVC insulated cables 88

Compensating cables 89

I Temperature transmitters 90

Calibration and certification 105

TECHNICAL NOTES

Thermocouples 111

RTD’S 17

General 121

TABLES

Temperature vs. F.E.M. Thermocouple K type IEC 584-1 . ITS90
Temperature vs. F.E.M. Thermocouple J type IEC 584-1 . ITS90
Temperature vs. F.E.M. Thermocouple T type IEC 584-1 . ITS90
Temperature vs. F.E.M. Thermocouple N type IEC 584-1 . ITS90
Temperature vs. F.E.M. Thermocouple S type IEC 584-1 . ITS90
Temperature vs. F.E.M. Thermocouple E type IEC 584-1 . ITS90
Temperature vs. Resistance RTD type PT100 IEC 751-1 . ITS90
International Thermocouple cables color coding
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ORDER CODE EXAMPLE

P Mineral insulated thermocouple (MgO), with standard type compensated connector

WITH PLASTIC CONNECTOR (MAX 220 °C) B“
WITH CERAMIC CONNECTOR (MAX 550 °C) nn

MeOEL HE D H E DO
TYPE AND CLASS OF TOLERANCES A |

Hot JuNCTION TYPE
SHEATH QUALITY
LenetH L (mm)

TYPE AND CLASS OF TOLERANCES [l A |
HOT JUNCTION TYPE B SHEATH QUALITY AND DIAMETER

Thermocouple,tolerances Ungraunded | Sheath diameter (mm)
according to Ansi Gr Il ,
Grounded M SSqualty 2 3 317 4 45 6
Exposed E Asi3d4 A B C D E G
Aisi 316 K J | L M O
Inconel600 Q R S T U Z

Thermocouple,tolerances
according to Ansi Gr |

LA TERMOTECNICA

W XUV »w Z X M« W 0 »n Z X M <

wopEL G A

TYPE AND CLASS OF TOLERANCES ; |

HoT JUNCTION TYPE
SHEATH QUALITY
LeneTH L (mm)

Code for: Mineral insulated thermocouple (MgO) type K diam. 3 mm, sheath quality inconell 600, lenght L=1500mm and ungrounded
hot junction

Model GA KIR0150000
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SIVIU
Models AQ-A1-A2-A3-A4

WITH STAINLESS STEEL PROTECTION TUBE

Models A0-A1-A2-A3-A4
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With their simple but rugged construction, this series of
thermocouples is suitable for all applications in which the
protective barrier of the sensing element is of fundamental
importance. Protection is assured by the quality of the external
protection tubes (AISI series 400, 300 and INCONEL 600) that
guarantee effective protection against gas corrosion even at high
temperatures. According to the harshness of the environment,
they are available with single or double protection tube (steel
on the outside and ceramic inside), with the typical elements
consisting of calibrated wires and ceramic insulators or with
magnesium oxide insulators.

Tipical Applications:
*  Chemical and petrochemical industry
* Iron and steel industry

*  Bulding material industry

LA TERMOTECNICA, produce in according to internal higth
quality standards, and in accordance with international standards

* UNIT7938
* |EC 584
* ANSI/DIN

Utilization of special productive plants as, microscopes, custom
welding machines, micro-manipulators, and above all ,our high
level staff, assure quality standard and precision. If requested we
supply documentation and product certification.

LA TERMOTECNICA
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TYPE AND CLASS OF TOLERANCES4 | + Temperature working range: 0 .. 1200 °C
Hot JuncTiON TYPE max (warning !!in reference of thermocouple
SHEATH QUALITY type and protecting tube material, check

technical notes)

+ Accuracy: in reference of ANSI MC96.1/IEC
584

* Protection: IP55

+ Electrical connection 1/2” gas

CONNECTING HEAD
FITTINGS OR FLANGES
LeNGTH L (mm)
INTERNAL PROBE CONSTRUNCTION

TYPE AND CLASS OF TOLERANCES “ CONNECTING HEAD D CONNECTION
E E
K K
Thermocouple,tolerances N N
according to Ansi Gr |
S S
R R
E 3 DIN B Head B DINAT1 Head L
K 4
Thermocouple,tolerances
according to Ansi Gr I N S IXTC 2xTC
S 6
R 7 INTERNAL PROBE CONSTRUCTION H
Ceramic insulators and wire insert A
HOT JUNTION TYPE B B BUS Head P Explosionproof Head D Mineral insulated insert B
RSB F| ANGES (UNI 2278 PN16) FOR MODEL E
One junction with ceramic insulators 1 3 Ad
Two junction with ceramic insulators 4 5 A B c D A
o . 90 60 12 14 Q
One junction mineral insulated 6 8 95 &5 12 7 R \5 B |
Two junction mineral insulated 9 A 105 70 14 14 S % A W
Two junction mineral insulated & ¢ FLANGES (UNI 2278 PN16) FOR MODEL A0 E —D=-
Two common junction mineral D F A [

70 6 T Z
SHEATH QUALITY A 00 o N #%%

Sheath diameter (i) STAINLESS STEEL FITTINGS FOR MODEL
12 14 15 16 3/8 20 12 3/4 A1-A2-A3

Aisi 446 T H F (gas) Sheath diameter (mm)

Y

Aisi446° ! 12 14 15 16 3/8 20 12 3/4
Aisi 310 L C M N O P w B
Aisi 310 2 EN3N S S5 6
12" EEEECEECEE
Inconel 600 Q R § U
Inconel 600* 7 8 9 S [ N I
17 518|668 |6 |8
*Whit added inner ceramics protection "4 6 6 6 6 6 6 6 6 F
Custom executions on request 17112 O A A A A B O B L J
2 8 8 8 8 8 8 8 8 F
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Serie C1-C2-C3-C4

WITH CERAMIC PROTECTION TUBE
Models C1-C2-C3-C4
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This series of thermocouples offers a wide variety of choice,
allowing the designer to cater to a broad range of application
requirements with the possibility of selecting ceramic protection
tubes (in the various commercial diameters), the total number of
protection tubes (from one to three) and also different solutions
as regards the type of Connection head, fittings, the number and
type of internal probes. These thermocouples are normally used
in processes in which the operating temperature does not permit
use of metal protection tubes. They are constructed mainly with
noble metal internal probes (Platinum, type S, R, B). However,
there are many applications in which base metal elements can
be used but use of metal protection tubes is not recommended in
view of the temperatures involved.

Tipical applications:
*  Glass industry
*  Stacks, incenerators

*  Ceramic industry

LA TERMOTECNICA, produce in according to internal higth
quality standards, and in accordance with international standards

* UNIT7938
* |EC584
* ANSI/DIN

Utilization of special productive plants as, microscopes, custom
welding machines, micro-manipulators, and , above all our high
level staff, assure quality standard and precision. If requested we
supply documentation and product certification.

LA TERMOTECNICA
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TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES —| | « Temperature working range: 0 .. 1600 °C
Hor JuncrioN Type max (warning !! in reference of thermocouple
SHEATH QUALITY type and protecting tube material, check
CONNECTING HEAD technical notes)

FITTINGS OR FLANGES + Accuracy: in reference of ANSI MC96.1/IEC
LencTH L (mm) 584

INTERNAL PROBE CONSTRUNCTION * Protection: IP55

+ Electrical connection 1/2” gas

TYPE AND CLASS OF TOLERANCES “ CONNECTING HEAD D

N CONNECTION
K K
Thermocouple,tolerances N N
according to Ansi Gr |
S S
R R DIN B Head B DINAT1 Head L
N 2
K 4
Thermocouple,tolerances N 5
according to Ansi Gr I
S 6
R 7 BUS Head P Explosionproof Head D
ELEMENT TYPE E FLANGE (UNI 2278 PN16) FOR MODEL Cé6 E
Single element 1 A B C D A
Double element 2 90 60 12 14 Q é B A 1 W
SHEATH QUALITY » ® b woR g
, 105 70 14 14 s =)=
Sheath diameter (mm) 6 8 10 15 16 17 20 26
115 75 14 14 T

Rod diameter (mm) 10 12 14 20 1/2" 1/2" 3/4" 32

1 Pitagoras (610) A B CODEF STAINLESS STEEL FITTINGS FOR MODEL C2-C3 E |

2 Pitagoras (610) G H | L F (gas) Sheath diameter (mm)
1Pitagqras(610) M N O P Q R 10 12 14 20 12 34 32
1Allumina (610) 38 £
1Allumina (710) R 'S T U V 12" F F
2 Allumina (710) z 1 3 G 6 ¢ G
1 Sillimantin (530) HoOH F—

2 Pitagoras (610) 2 t d W)k L J
171/4 | | | | | | F

1 Sillimantin (530)
1 Pitagoras (610) 3 17112 L L L L L L L

1 Allumina (710) 2 M M M M M M M
1 Sillimantin (530)

2 Allumina (710) INTERNAL PROBE CONSTRUCTION | F

Custom executions on request Ceramic insulators and wire insert A
Mineral insulated insert B
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aliLe
Models A0-A1-A2-A3-A4

F F W 3 F F
100 100 100
L L
L L L

o0 D K DA
c o0 |

MODEL “
TR N I

SHEATH QUALITY
THreaD F

FITTINGS OR FLANGES

STANDARD LENGTH

TECHNICAL DATA

LeneTH L (mm})

SHEATH QUALITY A

Sheath diameter (mm)

16 38 20

12 14 15
Aisi 446
Aisi 446™
Aisi 310 ] L
Aisi 310 2

o

Inconel 600

Inconel 600*

-

THREAD F1
12
34

FLANGE (UNI 2278 PN16) FOR MODEL AF | C

A B C

90 60 12
95 65 12
105 70 14

FLANGE (UNI 2278 PN16) FOR MODEL AL

C
6
9

A
70
100

STAINLESS STEEL FITTINGS FOR MODEL

AR-AE-AG
F (gas)

12" 3
3/4” 4
1 5
1"1/4 6
1712 7
8

16
3

4
5
6
7
8

T

© O ow =

© N o o b~

N
4
S
9

D

Sheath diameter (mm)
38 20

® N o o b

12 3/4

0
5
U

+ Temperature working range: 0 .. 1200 °C
max (warning !!'in reference of thermocouple
type and protecting tube material, check
technical notes)

H * Accuracy: N/A

1 + Protection: IP54

P

6

B

2
4

w>>

74 Y

Q C
R
S

!
O
f

T
U

e O

c

112 34

® N o o

F_.>

A
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Custom executions on request




Modells C1-C2-C3-C6

1 e o I i )

B B

100 100 iy
80 80
L L L L

K O O B D&

K 0 O o0
| ‘ TECHNICAL DATA

+ Temperature working range: 0 .. 1600 °C
max (warning !! in reference of thermocouple

;lTTlNGS OR FLANGES type and protecting tube material, check
TANDARD LENGTH technical notes)

LEnGTH L (mm) * Accuracy: N/A

| SHEATHQUALTY A/ " Protection: IP54

Sheath diameter (mm) 6 8 10 15 16 17 20 26

Rod diameter (mm) AR AR TR IR aE IR B FLANGE (UNI 2278 PN16) FOR MODEL CE | C |

SHEATH QUALITY
THreaD F

1 Pitagoras (610) Alple|m|E|E A B c D

2 Pitagoras (610) SR % 60 (2 LA ©
1Pitagqras (610) M N O P Q R = & 12 B R
1Allumina (610) 105 70 14 14 S
1Allumina (710) R S T U v 115 75 14 14 T
2 Allumina (710) z 1

1 Si]limantin (530) 2

2 Pitagoras (610)

1 Sillmantin (530) {, % |

Al (710 j A Y

i
O
f

1 Sillimantin (530)
2 Allumina (710)

THREAD F1 B

112" 2
3/4” 4

STAINLESS STEEL FITTINGS FOR MODEL CR-CG 3

F (gas) Sheath diameter (mm)

10 12 14 20 172 34 32
3/8 E
12"

FOF
I G G G G
i H H H H H
1114 T T T A AT

4

=

17112 L L EfE]L LJ
2 MMM M MMM F

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




e o oo

MODEL - MaB D
TYPE AND CLASS OF TOLERANCES Q
INTERNAL PROBE CONSTRUCTION TECHNICAL DATA

LenGTH L (mm) + Temperature working range: 0 .. 1600 °C

CERAWMIC JUNCTION TYPE max (warning !! in reference of thermocouple

Hor JuncTiON TYPE type and protecting tube material, check
technical notes)

TYPE AND CLASS OF TOLERANCES “ INTERNAL PROBE ) . Accuracy: in reference of ANSI MC96.1/IEC

J J CONSTRUCTION 584
E E Ceramic insulators and wire insert .
L]
Protection: N/A
K K Diameter wire Element
Thermocouple,tolerances N N
according to Ansi Gr | 0.35 single 1
S N
R R 0.35 double 2 CONNECTION
B B 0.5 single 3
J 2 0.5 double 4
E 3 163 single 5
K 4
Thermocouple,tolerances N 5 163 double 6
according to Ansi Gr Il s 6 23 single 7
R 7 28 double 8
B 8 3.26 single 9
3.26 double 0
CERAMIC JUNCTION BLOCK (N
-- Mineral insulated insert
) o Diameter Mgo Element
Whitout ceramics junction block S Z
8 single G
For DIN B/ BUS head C B
3 double H
For DINAT1 head c L
. 4 single L
Per testina DINA T2 © | [P
. ’ 4 double M
Per testina Antideflagrante C D
45 single A
HOT JUNCTION TYPE D | 45 dowle B
Single element Double element 6 single c
Ungrounded Ungrounded (for model AO) | 6 double D
Separati isolati da massa(for model A0) S 3 single E
Graunded Graunded (for model A0) M 3 double B
Isolati esposi (for model A0-Al) P
Exposed Exposed (for model AO- Al E

Custom executions on request
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TSM SERIE

LA TERMOTECNICA
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This series of simple but sturdy thermocouples and RTD’ S is
suitable for all applications in which the operating temperature
permits use of protection tubes made of less noble materials than
in the standard series (AISI 446- AISI 310-INCONEL 600).The
protection materials of this series are made mainly of AISI 304 for
general use and AISI 316 for applications in the food industry. This
series can be constructed with thermocouple internal probe(K J
E T configurations) or with RTD elements (Pt100) with 2-3-4 wire
Connections.

Tipical applications:

*  Process
*  Food indystry
*  Chemical industry

LATERMOTECNICA, produce in according to internal higth quality
standards, and in accordance with international standards :

*  UNI7938/7937
* |EC 854/751
* ANSIDIN

Utilization of special productive plants as, microscopes, custom
welding machines, micro-manipulators, and above all our high
level staff, assure quality standard and precision. If requested we
supply documentation and product certification.
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TECHNICAL DATA

+ Temperature working range: -50 .. 450 °C
(warning ! T type thermocouple 400 °C

MODEL
MODEL .

TYPE AND CLASS OF TOLERANCES
Hor JuNcTION TYPE
CONNECTING HEAD
SHEATH QUALITY

“

FirTinGs max.)
LeneTH L (mm) * Accuracy:  ANSI  MC96.1/IEC 584
TYPE AND CLASS OF TOLERANCES Jll A | SHEATH QUALITY B}  (thermocouple probes) PIEC 751 (RTD
T T Sheath diameter (mm) probes)
Thermocouple folerances J J ssQuaity 4 5 6 8 10 12 14 ¢ Proteghon: IP55 .
according to Ansi Gr | E E Aisi 304 11 2|8 B|E]F|E + Electrical connection 1/2” gas
K K Aisi 316
T N FITTINGS (A) B CONNECTION
Thermocouple tolerances GR | J 2 Stainless steel Sheath diameter (mm)
Norme Ansi E 3 fittings for model B
K 4 M2-M4 6 8 10 12 14 Q ?*
RTD pt100 OHM a 0 °C 1 DIN A 18 A ]
RTD pt100 OHM a 0 °C 1/2 DIN B Thread F 14 BN \_/
RTD pt100 OHM a 0 °C 1/3 DIN B Ll E
2D D D D D 1xTC
RTD pt100 OHM a 0 °C 1/5 DIN D
RTD pt100 OHM a 0 °C 1/10 DIN E FITTINGS (B) E |

=
W v®
Stainless steel Sheath diameter (mm) é
HOT JUNCTION TYPE B compression fittings ©

6 8 10 12 14

Thermocouple for model M3
Ungrounded (single element) 1 18 1
Ungraunded (double elements) 4
g X T | 1XPT1003  1xPT1004  2xPT100
raunde . . .
a1 3w 3 3 3 3 wire wire 3+3 wire
One element, 2 wire 1 2 BRI EAE
One element, 3 wire 2 FITTINGS (C) B ?
1pt100a 4 wire 3 Brass compression Sheath diameter (mm) A L
2 pt100 a 2 wire 4 fittings for model
: M3 6 8 10 12 14 i
2 pt100 a 3 wire 5
18 5
CONNECTING HEAD Cc o
14 6 6
Thread F ?
7 7T 17T 7 B L
1728 8 8 8 8 JI
DIN B Head B Mignon Head vV — ?
C [

Miniature Head M BUS Head P

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES J ‘
Hor JuNcTION TYPE

SHEATH QUALITY
FitTiNGs
LeENGTH L (mm)
CONNECTING HEAD

TYPE AND CLASS OF TOLERANCES FITTINGS (A) D |

T Stainless steel Sheath diameter (mm)
fittings for model

Thermocouple folerances J J MD-MB 6 8 10 12 14

according to Ansi Gr | E E
18 A
« « 174 B B
T 1 Thread F
- J Z 38 ¢ €C C C
Thermocouple tolerances Gr Il
Norme Ansi E 3 27D D DD
K 4 FITTINGS (B)

RTD pt100 OHMa 0 °C 1 DIN A Stainless steel Sheath diameter (mm)
RTD pt100 OHM a 0 °C 1/2 DIN B compression fittings .
RTD pt100 OHM a 0 °C 1/3 DIN c e
RTD pt100 OHM a 0 °C 1/5 DIN D Ll
RTD pt100 OHM a 0 °C 1/10 DIN E Thread F Ll |

38 3 3
HOT JUNCTION TYPE B 12 R

Then.rnocouple FITTINGS (C)

Ungrounded (single element) 1

Sheath diameter (mm
Ungraunded (double elements) 4 f.B rass S (mm)
ittings for model MC 6 8 10 12 14
Graunded 2
— 18 5
Thread F 14 B8
i rea
One element, 2 wTre 1 38 7 7
One element, 3 wire 2 12 8 8 8
1 pt100 a 4 wire 3
2 pt100 a 2 wire 4 CONNECTING HEAD
5

2 pt100 a 3 wire
SHEATH QUALITY
Sheath diameter (mm)

s.s Quality 4 5 6 8 10 12 14

DIN B Head Explosionproof Head
Aisi 304 11218 (6B |E|F|G

Aisi 316 A B C 4 5 6 7

Custom executions on request BUS Head P

TECHNICAL DATA

+ Temperature working range: -50 .. 450 °C
(warning !!' T type thermocouple 400 °C
max.)

+ Accuracy:  ANSI  MC96.1/IEC 584
(thermocouple probes) PIEC 751 (RTD
probes)

+ Protection: IP55

+ Electrical connection 1/2” gas

CONNECTION

1xPT100 3 1xPT100 4 2xPT100
wire wire 3+3 wire
!
A L
}
B (.
C L

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES J
Hort JuncTiON TYPE

SHEATH QUALITY

TECHNICAL DATA

+ Temperature  working  range:
-50 .. 450 °C (warning !! T type
thermocouple 400 °C max.)

+ Accuracy: ANSI MC96.1/IEC 584
(thermocouple probes) DIN 43760/
IEC 752/UNI 7937 (RTD probes)

+ Protection: IP55

+ Electrical Connection 1/2” gas

* Indicate temperature output range

* Power18..36V

« Output4 .. 20 mA

CONNECTION

FrrTinGs IxTC
LeNGTH L (mm)
CONNECTING HEAD
TRANSMITTER TYPE
TYPE AND CLASS OF TOLERANCES “ FITTINGS (A) D
T T Stainless steel Sheath diameter (mm) 1xPT100
Thermocouple tolerances J J Eircsl e
ouple,toler MG-MI 6 8 10 12 14
according to Ansi Gr | E E
1
K K 8 A
174 B B
T 1 Thread F
) 5 338 ¢ C C C
Thermocouple tolerances Gr Il
Norme Ansi E 3 2 PR ?
K 4 FITTINGS (B) D A L
RTD pt100 OHM a 0 °C 1 DIN A Stainless steel Sheath diameter (mm) }
RTD pt100 OHM a 0 °C 1/2 DIN B compression fittings
for model MH 6 8 10 12 14
RTD pt100 OHM a 0 °C 1/3 DIN ()
RTD pt100 OHM a 0 °C 1/5 DIN D 18 i
14 2
RTD pt100 OHM a 0 °C 1/10 DIN E Thread F B (T
3/8 (N3N 3N NSNS
HOT JUNCTION TYPE B 12 4 G|
Thermocouple FITTINGS (C) D
Ungrounded 1 . .
¢ Brass compression Sheath diameter (mm) e
Graunded 2 fittings for model MH 6 8 10 12 14
RTD (o L
. 18 5 |
One element, 2 wire " 6 6
One element, 3 wire 2 Thread F
3 7 7
- TR CONNECTING HEAD E |

SHEATH QUALITY C

Sheath diameter (mm)

. TRANSMITTER TYPE F |
s.s Quality 6 8 10 12 14 -
Spring loaded Intrinsec safety 8
Aisi 304 (28 SR AR RE insert with DAT 100 Without intrinsec
Aisi 316 A B C 4 5 transmitter safety T
° Intrinsec safety R DIN B Head B Explosionproof Head D

Insert with DAT 100

Without intrinsec

transmitter U
safety
Spring loaded ) -
Insert with DAT 110 Without intrinsec v
! safety
transmitter
Insert with DAT 110 Without intrinsec 7
transmitter safety BUS Head P

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES 4 ‘
Hor JuNcTION TYPE

SHEATH DIAMETER
LeNGTH L (mm)

TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES [l A | « Temperature working range: -50 .. 450 °C
T = (warning !!' T type thermocouple 400 °C
Thermocouple,tolerances J J
according to Ansi Gr | E E max.)
K K  Accuracy:  ANSI  MC96.1/[EC 584
7 I (thermocouple  probes) [EC  751(RTD
Thermocouple, tolerances J 2 probes)
according to Ansi Gr Il E 3
Kl CONNECTION
RTD pt100 OHM a 0 °C 1 DIN A
RTD pt100 OHM a 0 °C 1/2 DIN B
RTD pt100 OHM a 0 °C 1/3 DIN C
RTD pt100 OHM a 0 °C 1/5 DIN D
E

RTD pt100 OHM a 0 °C 1/10 DIN

HOT JUNCTION TYPE B

Thermocouple
Ungrounded (single element)
Ungraunded (double elements) 4
Graunded
RTD
One element, 2 wire
One element, 3 wire
1 pt100 a 4 wire
2 pt100 a 2 wire
2 pt100 a 3 wire

SHEATH DIAMETER (mm) C

4 Aisi 304 4
5 Aisi 304 5
6
8

1xPT100 3 1xPT100 4 2xPT100
wire wire 3+3 wire

[ I O I

6 Aisi 304
8 Aisi3 16

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



INTRINSIC SAFETY MODEL mn
NO INTRINSIC SAFETY MODEL m

MopEL HE D H H O

TYPE AND CLASS OF TOLERANCES 4

Hor JuNcTION TYPE

TECHNICAL DATA

SHEATH DIAMETER

+ Temperature working range: -50 .. 450 °C

LENGTH L (mm)
TRANSMITTER TYPE

(warning !!' T type thermocouple 400 °C

max.)
« Accuracy:  ANSI  MC96.1/IEC 584

0 EEGELCEE (hemocouple probes) DIN 43760/EC 792/

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

HOT JUNCTION TYPE B

Thermocouple
Ungrounded (single element)
Ungraunded (double elements)
Graunded

RTD
Single pt 100 a 2 wire
Single pt 100 a 3 wire
Single pt100 a 4 wire
Double pt100 a 2 wire
Double pt100 a 3 wire

XM 4 X m <« —H

T

m o o @ >» & W N = X M

o AW N -

UNI 7937 (RTD probes)

T BT Intrinsec safety S ;
1“;; tr;’:smitter Without intrinsec - * Protection: IP55
safety + Electrical connection 1/2” gas
eertin DT Wi‘“":;fg‘:y”"sec v+ Indicate temperature output range
+ Power 18 .. 32V
« Output4..20 mA
CONNECTION
1xTC
1xPT100

SHEATH DIAMETER (mm) C

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi316

4
5
6
8

Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)



LA TERMOTECNICA

MINERAL INSULATED SERIES (MGO)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

This section covers thermocouples and RTD probes produced
using mineral insulated (Magnesium oxide MgO) cables. The wide
choice of solutions available means that this series can be used
in an extensive range of applications, able to cater to all designer
requirements. The external protection tubes are available in
A304, A316, INC600, A321, etc. Features such as the integrated
connector(permanently connected to the probe) or with integrated
cable, both pressure and vibration resistant, and the ease of
installation assured by the many types of fastening solutions,
mean that this series always offers the right solution to any type of
requirement. The 0.5-mm to 8-mm diameter thermocouples with J
E KT N S configuration cover a measurement range of between
- 200 to +1500°C. The RTD probes (Pt100, Ni100, Pt1000),
produced according to the REVERSE or END CAP technique,
are available in a diameter range from 3 mm to 8 mm and are
particularly suited for applications affected by vibrations.

Tipical applications:

Furnaces

Heating plants
Avionics-Auotmotive
Engines

LA TERMOTECNICA, produce in according to internal higth
quality standards, and in accordance with international standards

APPLICATIONS tipiche:
* UNIT7938

* |EC584

* ANSI/DIN

Utilization of special productive plants as, microscopes, custom
welding machines, micro-manipulators, and above all our high
level staff, assure quality standard and precision. If requested we
supply documentation and product certification.
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WITH PLASTIC CONNECTOR (MAX 220 °C) n“
WITH CERAMIC CONNECTOR (MAX 550 °C) nn

WoDEL HE D H H O
TYPE AND CLASS OF TOLERANCES A |

Hot JuNcTION TYPE

SHEATH QUALITY
LeNGTH L (mm) TECHNICAL DATA

Temperature working range: In reference

(A of thermocouple type and diameter.(check
U technical notes)
E i « Accuracy: ANSI MC96.1/IEC 584
Thermocouple,tolerances N N + Bending diameter: 3 outside diameter
according fo Ansi Gr | s| B * Maximum temperature of connector use:
R R GA 220 °C - GB 550 °C
B B
J| B
B
Thermogouple,tolqrances N 5
according to Ansi Gr Il s B Standard type thermocouple connector
R 7 — 30— ~ 125+
- [ o 1770
S g
Ungrounded | L @ (_D [ DO
Graunded M — VW
Exposed E
Sheath diameter (mm)
SS Quality 2 3 317 4 45 6
Aisi 304 A B C D E G
Aisi 316 K J I L M O
Inconel 600 Q R S T U Z

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



WITH PLASTIC CONNECTOR (MAX 220 °C) n
WITH CERAMIC CONNECTOR (MAX 550 °C) nn

KX 00 0 @ B 5 O

TYPE AND CLASS OF TOLERANCES J |
Hor JuncTiON TYPE
SHEATH QUALITY

LENGTH L (mm)
TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE B . Temperature working range: In reference

1 = Ungrounded ' of thermocouple type and diameter.(check
E E Graunded M \
< I Exposed e technical notes)
Thermogouptle,t;:ler?crzs NN + Accuracy: ANSI MC96.1/IEC 584
accordng o Anst =t s N gL LG LI + Bending diameter: 3 outside diameter
R R 23“23”‘3"1'3’“?4‘”;’“;“)6 + Maximum temperature of connector use:
B B B ° - o
7 B Aisi 304 A B CODE G GC 220C - GD550 °C
Sl Aisi 316 K J I L MO
K 4 Inconel 600 @RS | T |U| 2z
Thermocouple,tolerances N 5 CONNECTION
according to Ansi Gr Il S 6
- Standard type thermocouple connector
B 8 ~—— 30 —= ~ 12.5
. WWMVWW
e J0hr>| e
25.3 |:|
L @ e—P|©
H * — MWW
F D
| J
L |
MODEL v FIA 0000
THreaD F |
LeNGTH L (mm)
THREAD F A
8MA A
10MA B
1/8 Gas (¢}
1/4 Gas D
3/8 Gas E
1/2 Gas F

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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WITH PLASTIC CONNECTOR (MAX 220 °C) nﬂ
WITH CERAMIC CONNECTOR (MAX 550 °C) nﬂ

WopEL HE D H B O

TYPE AND CLASS OF TOLERANCES —l

Hort JuncTiON TYPE
SHEATH QUALITY

TECHNICAL DATA

LeNGTH L (mm)

+ Temperature working range: In reference

TYPE AND CLASS OF TOLERANCES B of thermocouple type and diameter.(check
N technical notes)
E E + Accuracy: ANSI MC96.1/IEC 584
K K . i di . Aa di
TR T v Benq|ng diameter: 3 outside diameter
according to Ansi Gr | s W + Maximum temperature of connector use:
= GE 220C - GF550 °C
B B
N
E 3 CONNECTION
K 4
‘ Thermacouple,tolerances N B Standard type thermocouple connector
according to Ansi Gr Il
S 6
R M — 30 ——= ~ 125+
B 8
S O
HOT JUNCTION TYPE B | 2;[ D ©
Ungrounded | L@ @ D| ®
Graunded
Exposed E
SHEATH QUALITY
Sheath diameter (mm)
SS Quality 2 3 317 4 45 6
Aisi 304 A B C D E G
Aisi 316 K J I L M o
Inconel 600 Q R S T U 2z

Adapter fittings with ogive pag. 79

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES J ‘
Hot JuncTioN TYPE

SHEATH QUALITY TECHNICAL DATA

LENGTH L (mm)

Temperature working range: In reference

of thermocouple type and diameter. (check

technical notes)

Accuracy: ANSI MC96.1/IEC 584

Bending diameter: 3 x outside diameter
Maximum temperature of connector use:

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances

ol
E E
K K
according to Ansi Gr | 2 : 220 °C
R R
B B
: B
Thermocou K 4 Double standard type thermocouple connector
: ple,tolgrances N 5
according to Ansi Gr Il
S 6
R 7
B 8
Ungrounded |
Graunded M
Exposed E
Sheath diameter (mm)
SS Quality 3 317 4 45 6
Aisi 304 A B C D F
Aisi 316 H K J | M
Inconel 600 Q R 8§ T O

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



WoDEL G A H B
TYPE AND CLASS OF TOLERANCES Q ’

Hot JuNcTION TYPE
SHEATH QUALITY
LENGTH L (mm)

TECHNICAL DATA

é é Uggmuzdzd “'A of thermocouple type and diameter. (check
2l Er:::S:d - technical notes)
Thermocguple,tolerances N N * Accuracy: ANSI MC96.1/IEC 584
according to Ansi Gr | s I SHEATH QUALITY + Bending diameter: 3 x outside diameter
R R Sheath/diameter,(mm) + Maximum temperature of connector use:
B B SS Quality 3 317 4 45 6 220 °C
J 2 Aisi 304 A B C D F
B Aisi 316 H oK J I M
K 4 Inconel 600 Q R 8§ T O CONNECTION
Thermogouple,tolgrances N 5
according to Ansi Gr | s BB Double standard type thermocouple connector
R 7
B 8
i
F D
! |
L L
MODEL v FA | 0000

THreap F |
LENGTH L (mm)

S e A
A
B
C
D
E
F

8 MA
10MA
1/8 Gas
1/4 Gas
3/8 Gas
1/2 Gas

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES ‘
Hot JuncTioN TYPE
LENGTH L (mm)
Temperature working range: In reference
of thermocouple type and diameter. (check
technical notes)
Accuracy: ANSI MC96.1/IEC 584
Bending diameter: 3 x outside diameter

Maximum temperature of connector use:
220 °C

CONNECTION

Double standard type thermocouple connector

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr I

W0 »W Z XM @ 0 »m Z2 X M <«

HOT JUNCTION TYPE B

Ungrounded |
Graunded M
Exposed E

SHEATH QUALITY C

Sheath diameter (mm)

SS Quality 3 317 4 45 6
Aisi 304 A B C D F
Aisi 316 H K J I M

Inconel 600 @IR[S|T|O@

Adapter fittings with ogive pag. 79

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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TYPE AND CLASS OF TOLERANCES Q ‘

Hor JuNcTION TYPE
SHEATH QUALITY
LENGTH L (mm)

TECHNICAL DATA

+ Temperature working range: In reference

TYPE AND CLASS OF TOLERANCES A of thgrmocouple type and diameter. (check
)| B technical notes)
E E + Accuracy: ANSI MC96.1/IEC 584
T . K K + Bending diameter: 3 x outside diameter
according to Ansi Gr | NS + Maximum temperature of connector use:
S| 220 °C
R R
B B
= CONNECTION
K 4 ni
Thermocouple clerances - Miniature type thermocouple connector
according to Ansi Gr Il
S 6
R i I I
B 8
SO —)
HOT JUNCTION TYPE B 16.5 Ol
Ungrounded | $ Q) &5 >
Graunded M
Exposed E

SHEATH QUALITY C

Sheath diameter (mm)

SS Quality 05| 1 15| 2 | 3 |347
Aisi 304 A B C E F G
Aisi 316 H K J L M N

Inconel 600 O P Q 8§ T U

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



TYPE AND CLASS OF TOLERANCES J

HoT JUNCTION TYPE |
SHEATH QUALITY

LenGTH L (mm)

TECHNICAL DATA

HOTJNCT'TYPE g + Temperature working range: In reference
gf;j:ze: " of thermocouple type and diameter. (check
Exposed E technical notes)

+ Accuracy: ANSI MC96.1/IEC 584
SHEATH QUALITY c IS

Bending diameter: 3 x outside diameter
Maximum temperature of connector use;
220 °C

Sheath diameter (mm)
SS Quality 05 1 15 2 3 3417

Aisi 304 A B C E F G
Aisi 316 H K J L M N
Inconel 600 ©@(P|@]|8

T U
CONNECTION

Miniature type thermocouple connector

20 —= 8
S C%ﬁ 0
16.5
$ \@ @: 0

TYPE AND CLASS OF TOLERANCES [l A |
J J
E E
K K
Thermocouple,tolerances N N
according to Ansi Gr |
S N
R R
B B
J 2
E 3
K 4
Thermocouple,tolerances N 5
according to Ansi Gr Il
S 6
R 7
B 8
i
- -
1
L

THreap F |

LENGTH L (mm)

T TREAE A
8 MA A
10MA B
1/8 Gas (¢}
1/4 Gas D
3/8 Gas E
112 Gas [F

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




HoDEL G N A H B
TYPE AND CLASS OF TOLERANCES 4' ‘

Hor JuncTiON TYPE
SHEATH QUALITY

LENGTH L (mm
(mm) TECHNICAL DATA

A + Temperature working range: In reference
; é of thermocouple type and diameter. (check
Kl BB technical notes)
Thermocpuple,tolerances N N ° Accuracy: ANSI MC96.1/IEC 584
according to Ansi Gr | . . . .
s N + Bending diameter: 3 x outside diameter
R R « Maximum temperature of connector use:
B IB 220 °C
J| B
E 3
.
Thermoqouple,tole_rances N 5
according to Ansi Gr l s 6 Miniature type thermocouple connector
R 7
5 e N
[ HOTJUNCTIONTYPE 8] P o
Ungrounded | 16.5 @
Graunded M & @ @:
Exposed E
Sheath diameter (mm)
SS Quality 05 1 15 2 3 347
Aisi 304 A B C E F G
Aisi 316 H K J L M N
Inconel 600 O P @ S T U

Adapter fittings with ogive pag. 79

=
=

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



B O 0 5 8 5 o

TYPE AND CLASS OF TOLERANCES —l |
HoT JuncTION TYPE

SHEATH QUALITY TECHNICAL DATA
LeNGTH L (mm)

Temperature working range: In reference

TYPE AND CLASS OF TOLERANCES “ of thgrmocouple type and diameter. (check
J| B technical notes)
E E + Accuracy: ANSI MC96.1/IEC 584
Themmocouple.olerances K K + Bending diameter: 3 x outside diameter
according to Ansi Gr | N I + Maximum temperature of connector use:
Ay 220 °C
R R
B B
J 2
E 3 CONNECTION
Thermocouple tolerances z : Double miniature type thermocouple connector
according to Ansi Gr Il
s 6
R 7
B 8
HOT JUNCTION TYPE B
Ungrounded |
Graunded M
Exposed E
SHEATH QUALITY
Sheath
diameter (mm)
SS Quality 3 317 4
Aisi 304 E F G
Aisi 316 L M N
Inconel 600 S T u

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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HovEL P A H B
TYPE AND CLASS OF TOLERANCES Q ‘

Hort JuncTiON TYPE
SHEATH QUALITY
LeENGTH L (mm)

TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES [l A | HOT JUNCTION TYPE Bl . Temperature working range: In reference
) Ungrounded ' of thermocouple type and diameter. (check
] E Graunded M .
< I c technical notes)
xposed E
Thermocouple, folerances N W + Accuracy: ANSI MC96.1/IEC 584
according o Ansi Gr | s N SHEATH QUALITY S (M -+ Bending diameter: 3 x outside diameter
ea . .
R R e + Maximum temperature of connector use:
B B SS Quality 3 317 4 220 °C
J 2 Aisi 304 E F G
E 3 Aisi 316 L M N
K 4
Thermocouple,tolerances N 5 Inconel 600 S T v CONNECTION
according to Ansi Gr Il .
S 6 Double miniature type thermocouple connector
R 7
B 8
}
F D
* |

e O DEENET

THReAD F |
LeENGTH L (mm)

8 MA A
10MA B
1/8 Gas (¢}
1/4 Gas D
3/8 Gas E
1/2 Gas F

Custom executions on request
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_woe. Qe ofAlBCcl B 0o

TYPE AND CLASS OF TOLERANCES —| |
HoT JuNCTION TYPE
LeNGTH L (mm)
Temperature working range: In reference
of thgrmocouple type and diameter. (check
technical notes)
Accuracy: ANSI MC96.1/IEC 584
Bending diameter: 3 x outside diameter

Maximum temperature of connector use:
220 °C

Thermocouple,tolerances
according to Ansi Gr |

CONNECTION

Double miniature type thermocouple connector
Thermocouple,tolerances

according to Ansi Gr Il

W 0V "W Z XM« W 0D ;W Z2 X M <

J
E
K
N
N
R
B
2
3
4
5
6
7
8

HOT JUNCTION TYPE B

Ungrounded |
Graunded M
Exposed E
Sheath
diameter (mm)
SS Quality 3 317 4
Alsi 304 E F G
Aisi 316 L M N
Inconel 600 S T u

Adapter fittings with ogive pag. 79
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LATED

COUPLESserIES(Mg0

WITH INTEGRATED EXTENSION CABLE

JG
4

L1 40 L

HoDEL oA A H H N
TYPE AND CLASS OF TOLERANCES Q ‘

EXTENSION CABLE
Hot JuncTION TYPE
SHEATH QUALITY
LeNGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE c EXTENSION CABLE B
T T Ungrounded | 2x0.24 mm?, insulation pvc/braided tinned A
J| Graunded M copper/pve
E E Exposed E 2x0.22 mm?, insulation teflon/braided tinned B
Thermocouple,tolerances K K copper/teflon
according to Ansi Gr | N ¥ SHEATH QUALITY n 2x0.25 mm?, insulation braided glass/braided glass/ c
s s Sheath diameter (mm) braided tinned copper
SS Quality 115 2 3317 4 45 6 8 2x0.22 mmz, insulation extruded teflon/braided D
R R Aisi 304 RS tinned copper/extruded teflon
T 1 '5' 2x0.25 mm?, insulation braided glass/braided glass/ E
J 2 Aisi 316 KJ L M NOP S braided tinned copper
K 3 Inconel 600 QR T U W Z 6 8 2x0.19 mm?, insulation teflon/teflon F
Thermocouple tolerances E 4 2x0.19 mm?, insulation siliconed glass braid/
i i G
according to Ansi Gr I N 5 siliconed glass braid
s 6 2x0.24 mm? insulation extruded teflon/extruded H
teflon/braided tinned copper
R 7

2x0.50 mm?, insulation braided glass/braided glass/
braided tinned copper

2x0.50 mm?,insulation pvc/pve L
TECHNICAL DATA 2x0.24 mm?, insulation teflon/braided tinnet

. . f copper/teflon i

! Temperature worklng range: In re, erence 2x0.35 mm?, insulation teflon/teflon N

of thermocouple type and diameter. 2x0.19 mm?, insulation o
(CheCk technical nOteS) teflon/braided tinnet copper/teflon

+ Accuracy: ANSI MC96.1/IEC 584 2¢0.35 mm, insulation P
. . : . . teflon/braided tinnet copper/teflon

. Bengimg diameter: 3 x outside diameter ' 240.24 mmnsulation .
¢+ Maximum temperature of cable use: in siliconed rubber/siiconed rubber

refernce of insulation material (check the 2¢0.19 mm?, insulation teflon/teflon R

cable technical notes)
¢+ Maximum temperature of transition use:
250 °C

CONNECTION

Stripped wire, respect polarity. (check color
coding plan)

— g

Custom executions on request
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WITH INTEGRATED EXTENSION CABLE

L1 40 L

_vooz. @ H BABCD [ [

TYPE AND CLASS OF TOLERANCES J ‘
EXTENSION CABLE

Hor JuNcTION TYPE
SHEATH QUALITY
LeENGTH L (mm)
LeENGHT L1 (dm) (eXTENSION CABLE)

TECHNICAL DATA
TYPE AND CLASS OF TOLERANCES “ EXTENSION CABLE « Temperature working range: In reference

2 .
2x0.24 mm?, insulation pvc/braided tinned of thermocouple type and diameter.

J J copper/pvc .
E E 2x0.22 mm?, insulation teflon/braided tinned B (CheCk technical notes)
Thermocouple, folerances vl IR copperltefion * Accuracy: ANSI MC96.1/IEC 584
according to Ansi Gr | 1 i 1 i . . . .
¢ Ny Z0mminsuaton t?::fj‘if;zsr’bra'de‘* glass/ NS + Bending diameter: 3 x outside diameter
& S 2x0.22 mm?, insulation extruded teflon/braided tinned D * Maximum t?mper?ture of (.:able use: n
R R copper/extruded teflon refernce of insulation material (check the
T 1 2¢0.25 mm?, insulation braided glassfbraided glass/ - cable technical notes)
J 2 braided tinned copper . -,
. + Maximum temperature of transition use:
K 3 2x0.19 mm?, insulation teflon/teflon F °
Thermocouple tolerances E 4 2x0.19 mm2, insulation siliconed glass braid/siliconed 250°C
according to Ansi Gr Il \ glass braid G
5
s 6 2x0.24 mm? insulation extruded teflon/extruded teflon/ H SHEATH QUALITY D
R ; braided tinned copper Sheath diameter (mm)
2x0.50 mm?, insulation braided glass/braided glass/ | SS Quality 1 15 2 3 317 4 45 6 8
braided tinned copper Alsi 304 A B DEF G H 4
HOT JUNCTION TYPE c 2x0.50 m jnsulation pve/pve L Aisi 316 K J L MNOFP 5
- . -
Ungrounded | 2x0.24 mm?, insulation teflon/braided tinnet M Inconel 600 QR T UMW Z X 6 8
copper/teflon
(GEtn o M 2x0.35 mm?, insulation teflon/teflon N
Sos E 2x0.19 mm?, insulation
teflon/braided tinnet copper/teflon © CONNECTION

2x0.35 mm?, insulation

teflon/braided tinnet copper/teflon P Stripped wire, reSpeCt p0|arity- (CheCk color
2x0.24 mmz,insulation N coding plan)

siliconed rubber/siliconed rubber

2x0.19 mm?, insulation teflon/teflon R

— g

HoDEL W I oo

THReAD F
LENGTH L (mm)

8 MA
10MA
1/8 Gas
1/4 Gas
3/8 Gas
1/2 Gas

>

[ 1

m m O O W >
-
—

Custom executions on request
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LATED

COUPLESserIES(Mg0

WITH INTEGRATED EXTENSION CABLE

JG

A

L1 40 L

__ vooe NQIH cCIABCD |

TYPE AND CLASS OF TOLERANCES J ‘
EXTENSION CABLE

Hor JuNcTION TYPE
SHEATH QUALITY
LeENGTH L (mm)
LeNGHT L1 (dm) (eXTENSION CABLE)

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE ‘ c EXTENSION CABLE B
T T Ungrounded | 2x0.24 mm?, insulation pvc/braided tinned A
J J Graunded M copper/pvc
E E Exposed E 2x0.22 mm?, insulation teflon/braided tinned B
Thermocouple, tolerances K K copper/tefion
according to Ansi Gr | N N SHEATH QUALITY D 2x0.25 mm?, insulation braided glass/braided glass/ c
. . Sheath diameter (mm) braided tinned copper
- . .
1 15 2 3317 4 45 6 8 2x0.22 mm?, insulation extruded teflon/braided D
R R JreE NEREREGEEEy tinned copper/extruded teflon
T 1 ISI 2x0.25 mm?, insulation braided glass/braided glass/ E
J 2 Aisi 316 K J LM NOPS5 braided tinned copper
K 3 Inconel 600 Q R T UW2Z X 6 8 2x0.19 mm?, insulation teflon/teflon F
Thermocouple,tolerances E 4 2x0.19 mm?, insulation siliconed glass braid/ G
according to Ansi Gr Il N s siliconed glass braid
2x0.24 mm? insulation extruded teflon/extruded H
S 6 teflon/braided tinned copper
R 7

2x0.50 mm?, insulation braided glass/braided glass/
braided tinned copper

2x0.50 mm2,insulation pvc/pve L

2x0.24 mm?, insulation teflon/braided tinnet
TECHNICAL DATA e M
. 2x0.35 mm?, insulation teflon/teflon N
‘ + Temperature working range: In reference 24019 M insulation
of thermocouple type and diameter. (check teflon/braided tinnet copper/tefion 0
technical notes) 2x0.35 mm?, insulation P
o ACCUI’GCy’ ANSI MC96.1/IEC 584 teflon/braided tinnet copper/teflon
. . . ' . . 2x0.24 mm?,insulation Q
* Bendmg diameter: 3 x outside diameter siliconed rubber/siliconed rubber
+ Maximum temperature of cable use: in refernce 2x0.19 mm?, insulation teflon/teflon R
of insulation material (check the cable technical
notes)

+ Maximum temperature of transition use: 250 °C

CONNECTION

Stripped wire, respect polarity. (check color coding
plan)

— g

Adapter fittings with ogive pag. 79
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L
L1 40 L

CERAMIC STANDARD CONNECTOR

og l———

MINIATURE CONNECTOR

S R/ —

STANDARD CONNECTOR

L
ES U 0 @ B 5 =

TYPE AND CLASS OF TOLERANCES J ‘
EXTENSION CABLE

Hot JuncTioN TYPE
SHEATH QUALITY
LeENGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TYPE AND CLASS OF TOLERANCES HOT JUNCTION TYPE EXTENSION CABLE B

T T Ungrounded | 2x0.24 mm?, insulation A
J J Graunded M pvc/braided tinned copper/pvc
E E Exposed E 2x0:22 mmz, insulation B
Thermocouple tolerances K K teflon/braided tinned copper/teflon
according to Ansi Gr | SHEATH QUALITY D 2x0.25 mn, insulation braided glass/braided glass/
2 2 Sheath diameter (mm) braided tinned copper
1 15 2 3 317 4 45 6 8 2x0.22 mm*, insulation extruded teflon/braided D
R R Ais 304 MR EEREE tinned copper/extruded teflon
T 1 ISI 2x0.25 mm?, insulation braided glass/braided glass/ E
J 2 Aisi 316 K J L M NO P 5§ braided tinned copper
Inconel 600 Q R T UW 2z X 6 8 2x0.19 mm2, insulation teflon/tefl F
K 3 x0.19 mm?, insulation teflon/teflon
Thermogouple,tolgrances E 4 2x0.19 mm?, insulation G
according to Ansi Gr II N s siliconed glass braid/siliconed glass braid
s 6 2x0.24 mm?,insulation extruded teflon/extruded H
teflon/braided tinned copper
R 7

2x0.50 mm?,insulation braided glass/braided glass/
braided tinned copper

TECHNICAL DATA 2x0.50 mm?, insulation pvc/pvc L
2x0.24 mm?, insulation teflon/braided tinnet

. M
+ Temperature working range: In reference copper/tefion
of thermocouple type and diameter. (check 2035, suaton N
technical notes) 2x0.19 mm?, insulation teflon/braided tinnet 0
¢ Accuracy: ANSI MC96.1/IEC 584 copper/teflon
+ Bending diameter: 3 x outside diameter 2x0.35 mm*, insulation P
. . teflon/braided tinnet copper/teflon
+ Maximum temperature of cable use: in refernce ) -
. . . K x0.24 mm?, insulation Q
of insulation material (check the cable technical siliconed rubbersiiconed rubber
notes) 2x0.19 mm?, insulation R
teflon/teflon

+ Maximum temperature of transition use: 250 °C

CONNECTION

Thermoouple connectors (see drow up)

Custom executions on request
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L1 40 L
CERAMIC STANDARD CONNECTOR

MINIATURE CONNECTOR

STANDARD CONNECTOR

A ———a

TYPE AND CLASS OF TOLERANCES J

_vooe NG WANICH O

EXTENSION CABLE

technical notes)

Hot JuNCTION TYPE

* Accuracy: ANSI MC96.1/IEC 584

SHEATH QUALITY

+ Bending diameter: 3 x outside diameter

LenNGTH L (mm)
LeNGHT L1 (dm) (eXTENSION CABLE)

TYPE AND CLASS OF TOLERANCES HOT JUNCTION TYPE . EXTENSION CABLE E

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

D O Z M X « 4 0 0O Z X mMm <« -

=
J
E
K
N
5]
R
1
2
3
4
5
6
7

Thermoouple connectors (see drow up)

THreaD F

notes)

TECHNICAL DATA

+ Temperature working range: In reference
of thermocouple type and diameter. (check

+ Maximum temperature of cable use: in refernce
of insulation material (check the cable technical

+ Maximum temperature of transition use: 250 °C

Ungrounded 2x0.24 mm?, insulation pvc/braided tinned
Graunded M copper/pvc
Exposed E 2x0.22 mm?, insulation teflon/braided tinned
copper/teflon

SHEATH QUALITY D 2x0.25 mm?, insulation braided glass/braided glass/

Sheath diameter (mm) braided tinned copper
2x0.22 mm?, insulation extruded teflon/braided

A 304 /1 1; é z 3';7 é 4};‘5 Z 8 tinned copper/extruded teflon
fo 2x0.25 mm?, insulation braided glass/braided glass/
Aisi 316 K J L M NOP S5 braided tinned copper
Inconel 600 Q R T U W Z 6 8 2x0.19 mm?, insulation teflon/teflon

2x0.19 mm?, insulation siliconed glass braid/
siliconed glass braid
2x0.24 mm? insulation extruded teflon/extruded
teflon/braided tinned copper
2x0.50 mm?, insulation braided glass/braided glass/
braided tinned copper

CONNECTION 2x0.50 mm? insulation pvc/pvc
2x0.24 mm?, insulation teflon/braided tinnet

copper/teflon
2x0.35 mm?, insulation teflon/teflon

2x0.19 mm?, insulation
MODEL mn . . . n n teflon/braided tinnet copper/teflon

2x0.35 mm?, insulation
teflon/braided tinnet copper/teflon

2x0.24 mm?,insulation
siliconed rubber’siliconed rubber

LenNGTH L (mm)

THREAD F

8 MA
10MA
1/8 Gas
1/4 Gas
3/8 Gas
1/2 Gas

>

m m o O W >

2x0.19 mm?, insulation teflon/teflon

Custom executions on request
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WITH INTEGRATED EXTENSION CABLE

STANDARD CONNECTOR THREE PRONG JS

L
L1 40 L

CERAMIC STANDARD CONNECTOR

B | s ——

MINIATURE CONNECTOR

P —e——aa—

STANDARD CONNECTOR

s
v N Was oo | |

TYPE AND CLASS OF TOLERANCES J ‘
EXTENSION CABLE

Hot JuncTiON TYPE
SHEATH QUALITY
LENGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE C EXTENSION CABLE E
T T Ungrounded | 2x0.24 mm?, insulation pvc/braided tinned A
J| B Graunded M copper/pv
E E Exposed E 2x0.22 mm?, insulation teflon/braided tinned B
Thermocouple tolerances K K copperiteflon
according to Ansi Gr | SHEATH QUALITY D 2x0.25 mm?, insulation braided glass/braided glass/
N N Sheath diameter (mm) braided tinned copper
S S 1 15 2 3 317 4 45 6 8 2x0.22 mm?, insulation extruded teflon/braided D
R R A 304 A B e lF B H . tinned copper/extruded teflon
T 1 st 2x0.25 mm?, insulation braided glass/braided glass/
J 2 Aisi 316 K J LM NOP 5 braided tinned copper =
K 3 Inconel 600 Q R T UWZ X 6 8 2x0.19 mm?, insulation teflon/teflon F
Thermocouple,tolerances el B 2x0.19 mm2, insulation siliconed glass braid/
according to Ansi Gr Il g 5 siliconed glass braid €
s 6 2x0.24 mm? insulation extruded teflon/extruded H
teflon/braided tinned copper
R 7

2x0.50 mm?, insulation braided glass/braided glass/
braided tinned copper

2x0.50 mm?insulation pvc/pve L
TECHNICAL DATA 2x0.24 mm?, insulation teflon/braided tinnet

o T t i S f f copper/teflon M
emperature - working rgnge. n.reference . 0 2x0.35 mm?, insulation teflon/teflon N
thermocouple type and diameter. (check technical 2X0.19 mm?, insulation 5

notes) teflon/braided tinnet copper/teflon
* Accuracy: ANSI MC96.1/IEC 584 2¢0.35 mm?, insulation P

. . . . teflon/braided tinnet copper/teflon

* Bending diameter: 3 x outside diameter . e

) . x0.24 mm? insulation Q

+ Maximum temperature of cable use: in refernce of siliconed rubbersiliconed rubber
insulation material (check the cable technical notes) 240.19 mm?, insulation teflon/teflon R

+ Maximum temperature of transition use: 250 °C

CONNECTION

Thermoouple connectors (see drow up)

Adapter fittings with ogive pag. 79
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MINERAL INSULATED

L1 40

IIIBJHIII

TYPE AND CLASS OF TOLERANCES ‘
EXTENSION CABLE

Connection RTD
SHEATH DIAMETER
LenGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TYPE AND CLASS OF TOLERANCES [l A | CONNECTION RTD 3 . Temperature working range: -80 .. +500 °C
I I g”e e:eme":‘ i e ; + Accuracy: IEC 751
Thermocouple,tolerances ne element, 3 wire . . . . .

Seortingto A Sicrl £l IB One element, 4 wie N Bending diameter: .3 X outside diameter, QO
K K Double element, 2 wire " not l?end near sensing zone (50 mm from t|p)
7| K Double element, 3 wire s * Maximum tgmpergture of gable use: in

Thermocouple,tolerances V| B refernce of insulation material (check the
according to Ansi Gr I E 3 SHEATH DIAMETER (mm) EY  cable technical notes)
K 4 2 &« Maximum temperature of transition use: 250

RTD pt100 OHM a 0 °C 1 DIN A 3 1 °C

RTD pt100 OHM a 0 °C 1/2 DIN B 347 2
RTD pt100 OHM a 0 °C 1/3 DIN c 4 5
RTD pt100 OHM a 0 °C 1/5 DIN D 45 3

E 4

RTD pt100 OHM a 0 °C 1/10 DIN

" pqeNsoncaBlE & CONNECTION

2x0.24 mm? jinsulation

pvc/braided tinned copper/pve R Strlpplng
2x0.24 mm? ,insulation B -——
siliconed rubbersiliconed rubber . red
2x0.25 mm? insulation braided glass/braided glass/
e C
braided tinned copper PH100
2x0.22 mm? insulation extruded teflon/braided tinned D Pt100 Pt100
copper/extruded teflon
2X0,22mm?,insulation E ”
teflon/teflon/braided tinner copper/copper conductor Wwhite white white
e |
2x0.22 mm? insulation : : .
teflon/braided tinnet copper/teflon! F 2 wire 3 wire 4 wire
2x0.35 mm? ,insulation braided glass/braided glass/ G
braided tinned copper red red red red
2x0.35 mm? insulation H
braided glass/braided glass
Pt100 pton  Pt100 Pt100
# LI)th‘ white white
2+2 wire 3+3 wire

Custom executions on request
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MINERAL INSULATED
RTD'S PT

TYPE AND CLASS OF TOLERANCES

A
]

L1

EXTENSION CABLE
ConnecTioN RTD

SHEATH DIAMETER

LeNGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

XM 4 X m <« —H

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

EXTENSION CABLE

2x0.24 mm? insulation
pvc/braided tinned copper/pvc

2x0.24 mm? insulation
siliconed rubber/siliconed rubber

2x0.25 mm? insulation
braided glass/braided glass/ braided tinned
copper
2x0.22 mm? jinsulation
extruded teflon/braided tinned copper/
extruded teflon
2x0.24 mm2,insulation
teflon/teflon/braided tinned copper
2x0.22 mm? insulation
teflon/braided tinnet copper/teflonl
2x0.35 mm? insulation
braided glass/braided glass/ braided tinned
copper
2x0.35 mm? ,insulation
braided glass/braided glass

wopEL W F

A CONNECTION RTD C
T One element, 2 wire 1
J One element, 3 wire 2
E One element, 4 wire 3
K Double element, 2 wire 4
1 Double element, 3 wire 5
2
3 SHEATH DIAMETER (mm) D |
4 2 8
A 3 1
B 347 2
C 4 5
D 45 &
E 6 4
B
A
B
C
D
E
F
G
H

THreaD F

LENGTH L (mm)

8 MA
10MA

) 1/8 Gas

B F
—

‘ 1/4 Gas

' L

Custom executions on request

3/8 Gas
1/2 Gas

THREAD F

TECHNICAL DATA

+ Temperature working range: -80 .. +500 °C

+ Accuracy: IEC 751

* Bending diameter: 3 x outside diameter, do
not bend near sensing zone (50 mm from tip)

« Maximum temperature of cable use: in
refernce of insulation material (check the
cable technical notes)

+ Maximum temperature of transition use: 250
°C

CONNECTION
Stripping
o— o—
red red red
Pt100 Pt100 Pt100 E
-—
white white white
-—
2 wire 3 wire 4 wire
red red red red
Pt100 Pt100 Pt100 Pt100
white white white white
2+2 wire 3+3 wire

i 2o ] |
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MINERAL INSULATED

L1 40 L

mnlnllll

TYPE AND CLASS OF TOLERANCES ‘
EXTENSION CABLE

ConnecTion RTD
SHEATH DIAMETER
LeENGTH L (mm)
LeNGHT L1 (dm) (exTENSION CABLE)

TECHNICAL DATA
+ Temperature working range: -80 .. +500 °C

One element, 2 wire . Accuracy: IEC 751

A

T 1

é 8:: :::::::m:: i « Bending diameter: 3 x outside diameter, do
m N not bend near sensing zone (50 mm from tip)
1 5
2

3

4

A

B

c

D

B

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Double element, 2 wire . )
* Maximum temperature of cable use: in
refernce of insulation material (check the

SHEATH DIAMETER (mm) D cable technical notes)

Double element, 3 wire

Thermocouple,tolerances
according to Ansi Gr Il

XM 4 X m <« +H

RTD pt100 OHM a 0 °C 1/5 DIN 45

°C
CONNECTION
RTD pt100 OHM a 0 °C 1/10 DIN

EXTENSION CABLE B Stripping

2 &+ Maximum temperature of transition use: 250
RTD pt100 OHM a 0 °C 1 DIN 3 1
RTD pt100 OHM a 0 °C 1/2 DIN 3.17 2
RTD pt100 OHM a 0 °C 1/3 DIN 4 5
3
4

2x0.24 mm? insulation ] —
X . A red red red
pvc/braided tinned copper/pve — o—
2x0.24 mm? ,insulation B
siliconed rubbersiliconed rubber
. . Pt100 Pt100 Pt100
2x0.25 mm? insulation
braided glass/braided glass/ braided tinned C
copper .
2x0.22 mm? jnsulation extruded teflonfbraided tinned ) white white o White |
copper/extruded teflon 2 wire 3 wire 4 wire
2x0.24 mm? insulation E
teflon/teflon/braided tinned copper red red red red
2x0.22 mm? insulation F
teflon/braided tinnet copper/teflon!
2x0.35 mm? insulation braided glass/braided glass/ G Pt100 Pt100  Pt100 Pt100
braided tinned copper
2x0.35 mm? insulation H
braided glass/braided glass ‘white white white white
2+2 wire 3+3 wire

Adapter fittings with ogive pag. 79

Custom executions on request
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MINERAL INSULATED
RTD’S PT100

WITH CONNECTOR TYPE “LEMO” B

L

_voe QG RIABICI ) b0

CONNECTOR DIMENSION Q

-

TYPE AND CLASS OF TOLERANCES
ConnecTion RTD

SHEATH DIAMETER

LENGTH L (mm)

CONNECTOR DIMENSION “ CONNECTION RTD c

i
T
i

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr I

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

Custom executions on request

A M 4 X mMm <« +H

TECHNICAL DATA

Temperature working range: -80 .. +500 °C
Accuracy: IEC 751

Bending diameter: 3 x outside diameter, do
not bend near sensing zone (50 mm from tip)
Maximum temperature of connector use: 250
°C

CONNECTION

PHG model, “LEMO” connector.

One element, 2 wire
One element, 3 wire

1 One element, 4 wire
Double element, 2 wire

Double element, 3 wire

1
2
8
4
&
| SHEATH DIAMETER (mm) | D |
8
1
2
5
8
4

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



MINERA;L INSULATED

WITH CONNECTOR TYPE “LEMO” B

. OO D
CONNECTOR DIMENSION Q \

TYPE AND CLASS OF TOLERANCES
ConnecTioN RTD
SHEATH DIAMETER
LENGTH L (mm)

CONNECTOR DIMENSION A CONNECTION RTD C

co 0

TECHNICAL DATA

Temperature working range: -80 .. +500 °C

One element, 2 wi 1
. 35 e eemer, e + Accuracy: IEC 751
One element, 3 wire 2 . . . .
. + Bending diameter: 3 x outside diameter, do
1 One element, 4 wire 3 k .
Double element, 2 wire 4 not bend near sensing zone (50 mm from tip)
Double element, 3 wire 5 * Maximum temperature of connector use: 250
°C
_ w© SHEATH DIAMETER (mm) D
2 8
? 3 1 CONNECTION
H 317 2
4 5 PHG model, “LEMO” connector.
45 3
6 4
3
TYPE AND CLASS OF TOLERANCES [l B |
T T
Thermocouple tolerances J J
according to Ansi Gr | E E
K K
T 1
Thermocouple tolerances J 2
according to Ansi Gr Il E 3
K 4
RTD pt100 OHM a 0 °C 1 DIN A
RTD pt100 OHM a 0 °C 1/2 DIN B
RTD pt100 OHM a 0 °C 1/3 DIN (¢}
RTD pt100 OHM a 0 °C 1/5 DIN D
RTD pt100 OHM a 0 °C 1/10 DIN E

wooe, QM FRlAL | 0000

THreap F |

Lever L (mm)

8 MA A

1 10MA B

F D 1/8 Gas c

J 1/4 Gas D

L L 3/8 Gas E

1/2 Gas F

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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MINERAL INSULATED

RTD’S

PT100

L

_voe NQGITINARNCEY I IO

CONNECTOR DIMENSION Q

-

TYPE AND CLASS OF TOLERANCES
ConnecTioN RTD

SHEATH DIAMETER

LENGTH L (mm)

TECHNICAL DATA

CONNECTOR DIMENSION CONNECTION RTD . Temperature Working range: _80 . +500 °C

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

A M 4 X m <« +

One element, 2 wire

+ Accuracy: IEC 751

+ Bending diameter: 3 x outside diameter, do
not bend near sensing zone (50 mm from tip)

+ Maximum temperature of connector use: 250
°C

CONNECTION

PHG model, “LEMO” connector.

One element, 3 wire

1 One element, 4 wire
Double element, 2 wire
Double element, 3 wire

1
2
3
4
5
| SHEATH DIAMETER (mm) | D |
8
1
2
5
3
4

2]
J
E
K
1
2
&
4
A
B
C
D
E

Adapter fittings with ogive pag. 79

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



MINERA;L INSULATED

WITH CONNECTOR TYPE “AMPHENOL”

wove, QLH U A H B O
CONNECTOR DIMENSION 4' \

TYPE AND CLASS OF TOLERANCES
ConnecTioNn RTD
SHEATH DIAMETER
LeENGTH L (mm)

TECHNICAL DATA

Temperature working range: -80 .. +500 °C

CONNECTOR DIMENSION “ CONNECTION RTD C

E - orecenen. 2 e )+ Accuracy: IEC 751
- ne element, 5 wire . . . .
o Ol B=2tmm o . + Bending diameter: 3 x outside diameter, do not
r“\ ne element, 4 wire 3 ) f .
@ CONNECTIONFOR2 | 3 Double element, 2 wire i benq near sensing zone (50 mm from tip)
\\_/[ OR 3WIRE Double element, 3 wire 5 * Maximum temperature of connector use: 200
©) O °C

SHEATH DIAMETER (mm) D

2

8
A=13mm
O O Bogimm 3 1 CONNECTION
317 2
:
3
4

5
Sv?gg Sﬁ?%;%“ ! Connettore model JMR13 Amphenol

0) O| 2WREe 4

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr I

A M 4 X m <« —

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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| =

K I NN
EXTENSION CABLE ; ‘

LENGTH L dm
CONNECTOR DIMENSION

TECHNICAL DATA

2x0.24 mm? insulation A
pvc/braided tinned copper/pvc 36

+ Temperature working range: PVC insulated

2x0.24 mm? insulation ° - \
e e e e B 1 cableo 105 °C/ S|!|cpn rubper insulated ocable
20.25 mm? jnsulation braided glassibraided | 180 °C/ glass braid insulation cable 400 °C.

glass/ braided tinned copper + Maximum temperature of connector use: 100

°C

=
e

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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A A -
WITH CONNECTOR TYPE “AMPHENOL”

| B

wooe, QUH Z QARSI Bl 0 M0N0
EXTENSION CABLE ; |

LeneTH L dm
CONNECTOR DIMENSION

SAIENSIOHICABIE i TECHNICAL DATA
2x0.24 mm?, insulation

e A TR te « Temperature working range: PVC insulated
2x0.24 mm?, insulation ° e .
siliconed rubber/siliconed rubber B cable 105 °C/ Silicon rubber insulated cable
o A H o
2x0.25 mm? i nsulation braided glass/braided glass/ 180 . C/ glass braid insulation cable 400 °C.
braided tinned copper + Maximum temperature of connector use: 100
o
CONNECTOR DIMENSION B Y
-~ 465 —»I f
=
atll
b~
A=12.7
3
4

A=12.7

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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MINERAL INSULATED

THERMOCOUPLESseriEsMg0

B B0 0 @ B 3 @

TYPE AND CLASS OF TOLERANCES J
Hot JuNCTION TYPE

SHEATH QUALITY

LENGTH L (mm)

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE

Single

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

Z X mMme 4 Z2Z X m « —

Custom executions on request

AW NN =~ Z X M o«

Ungraunded
Graunded
Exposed

SHEATH QUALITY

SS Quality
Aisi 304
Aisi 316

Inconel 600
Aisi 310

3
B
J
R
p

1
2
3

Double

7
8

Sheath diameter (mm)

317
[

|
S
Q

4

< 4 — O

45

= | == | m

&~ N O ® o

g W N -~ ®©

TECHNICAL DATA

+ Temperature working range: In reference
of thermocouple type and diameter. (check
technical notes)

+ Accuracy: ANSI MC96.1/IEC 584

+ Bending diameter: 3 x outside diameter

+ Protection: IP55

+ Electrical connection 1/2” gas

CONNECTION

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




o)
WITH CONNECTING HEAD

n %
L

oy
G

L, BN O O § § O

TYPE AND CLASS OF TOLERANCES J |
Hort JuncTiON TYPE
SHEATH QUALITY

LENGTH L (mm)
TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ HOT JUNCTION TYPE B « Temperature working range: In reference

! Sie | et of thermocouple type and diameter. (check

T
J J Ungraunded 1 .
T';irc”;‘r’iﬁ]”g”t'ifn'i{%”ffs £l BB Ea B - technical notes)
K K Exposed 3 8 + Accuracy: ANSI MC96.1/IEC 584
N N + Bending diameter: 3 x outside diameter
T K SHEATH QU g (mm) + Protection: IP55
Thermogouple,tolgrances é § S8 Quality 3 317 4 45 6 8 * Electrical connection 1/2 gas
according to Ansi Gr Il p . Aisi 304 B C D E G 1
v Aisi 316 J I L M o 2
Inconel 600 RIS | T|U|Z]| 3
Aisi 310 P Q V W 4 5

CONNECTION

wooe. g FADT B B oolo

THReAD F |
LENGTH L (mm)

- +
8 MA A F D)
10MA B 5:‘ 1
1/8 Gas © L
1/4 Gas D
3/8 Gas E
12 Gas B

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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TYPE AND CLASS OF TOLERANCES
Hot JuNCTION TYPE

A LB C
_

MINERAL INSULATED

THERMOCOUPLESseriEsMg0

SHEATH QUALITY

LENGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

Z X mMme 4 Z2Z X m « —

Ungraunded
Graunded
Exposed

o
J
E
K
N
1
2
3 SS Quality 3
4 Aisi 304 B
5 Aisi 316 J

Inconel 600 R
Aisi 310 P

Adapter fittings with ogive pag. 79

Custom executions on request

Single
1
2
3

Double
6
7
8

Sheath diameter (mm)
317 4

C

|
S
Q

D

L
T
v

45

= | == | m

&~ N O ® o

SHEATH QUALITY

g w N =~ ®©

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

TECHNICAL DATA

SOINCT DR & + Temperature working range: In reference

of thermocouple type and diameter. (check
technical notes)

+ Accuracy: ANSI MC96.1/IEC 584

Bending diameter: 3 x outside diameter

* Protection: IP55

Electrical connection 1/2” gas

CONNECTION




MINERAL INSULATED

L, BN O O § § O

TYPE AND CLASS OF TOLERANCES J |
ConnecTioN RTD

SHEATH QUALITY TECHNICAL DATA

LeNGTH L (mm
‘ (mm) + Temperature working range: -50 .. +500 °C

RTD pt100 OHM a 0 °C 1/10 DIN

%
1XPT100 XPT100  2xPT100

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

TYPE AND CLASS OF TOLERANCES |l A | + Accuracy: [EC 751
T N + Bending diameter: 3 x outside diameter, do not
Thermacouple tolerances b bend near sensing zone (50 mm from tip)
according to Ansi Gr | E E « Protection: IP55
$ :( + Electrical connection 1/2” gas
Thermocouple tolerances J 2
according to Ansi Gr I E 3
Al CONNECTION
RTD pt100 OHM a 0 °C 1 DIN A
RTD pt100 OHM a 0 °C 1/2 DIN B
RTD pt100 OHM a 0 °C 1/3 DIN (0
RTD pt100 OHM a 0 °C 1/5 DIN D
E
B

3 wire 4 wire 3+3 wire

g e W N -

Double element, 3 wire

SHEATH QUALITY

Sheath diameter (mm)
SS Quality 3 317 45 6
Aisi 304 1 2 3 4

Custom executions on request
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MINERAL INSULATED

RTD’S PT100

L

K U0 0 @ 8 & O

TYPE AND CLASS OF TOLERANCES J ‘
ConnecTioN RTD

SHEATH QUALITY TECHNICAL DATA
LENGTH L (mm)

+ Temperature working range: -50 .. +500 °C

TYPE AND CLASS OF TOLERANCES “ SHEATH QUALITY c * Accuracy: IEC 751

T S AR ) + Bending diameter: 3 x outside diameter, do
Thermocouple,tolerances e S8 Quality 3 347 45 6 not bend near sensing zone (50 mm from
according to Ansi Gr | E E Aisi 304 1 2 3 4 tip)
kK K * Protection: IP55
LI « Electrical connection 1/2” gas
Thermocouple,tolerances J 2
according to Ansi Gr I E 3
Kl CONNECTION
RTD pt100 OHM a 0 °C 1 DIN A
RTD pt100 OHM a 0 °C 1/2 DIN B
RTD pt100 OHM a 0 °C 1/3 DIN ©
RTD pt100 OHM a 0 °C 1/5 DIN D
E

RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD B
One elomer, 2 wire 1 1xPT100 1xPT100 2xPT100
One elament, 3 wire 2 3 wire 4 wire 3+3 wire
One element, 4 wire 3
Double element, 2 wire 4
Double element, 3 wire 5
MODEL M F ﬂ 0000
THREAD F
LeneTH L (mm) Ul I3 A
8 MA A
— i 10MA B
| F D) 1/8 Gas c
J 1/4 Gas D
L L 3/8 Gas E
1/2 Gas F

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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WITH CONNECTING HEAD

L

Y
H
H 2

MODEL ..

TYPE AND CLASS OF TOLERANCES

ConnecTioN RTD

ODOEHED
— |

SHEATH QUALITY

TECHNICAL DATA

LENGTH L (mm)

TYPE AND CLASS OF TOLERANCES
T

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

Double element, 3 wire

+ Temperature working range: -50 .. +500 °C

* Accuracy: IEC 751

+ Bending diameter: 3 x outside diameter, do not
bend near sensing zone (50 mm from tip)
Protection: IP55

+ Electrical connection 1/2” gas

X M e 4 X m <«

CONNECTION

5% 5%
O O

ml‘l‘lUOw)>-l>mm—\><rn<_—|=
-

1xPT100 3wire  1xPT1004 wire ~ 2xPT100
3+3 wire

g B W N =

SHEATH QUALITY

Sheath diameter (mm)
SS Quality 3 317 45 6

Aisi 304 1 2

3 4

Adapter fittings with ogive pag. 79

Custom executions on request
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LE SERIES

LES

FULL CABLE SERIES

In more than 20 years’ business in the sector, during The considerable variety of this series covers
which it has designed and produced hundreds of applications in many different sectors of industry:
thousands of probes for the plastics industry and other

0 to 400°C medium-low temperature applications, LA e Plastic industry

TERMOTECNICA has acquired unmatched experience ¢ Food processing equipment

and stepped up its quality and controls and is now able ¢ Residential and industrial heating plants

to propose and unmatched range of thermocouples ¢ Packaging equipment

and RTD probes.LE ed a TERMORESISTANCE. * Refrigeration and conditioning
* Process industy
¢ Customized sheath lenght * Medical instrument
¢ Customized cable lenght
* Type of insulation: Glass braid, teflon, PVC and many other areas of applications

silicon rubber
¢ Grounded or ungrounded hot junction
* Srew, clamp , spade, bayonet etc. fastening
* Type J,K,T,E or PT100, single or double element
* FULL CABLE (thermocouples or RTD’ s)
* Thermocouples or RTD’s for aerothermy
* Thermocouples or RTD’s with bayonet fittings
* Micro-thermocouples

LA TERMOTECNICA

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




FULL CABLE SERIES

L1
ROTATING SCREW (GAS thread)

m R
L1

BRAZED SCREW (watertight)

vz QARG IOl e

TYPE AND CLASS OF TOLERANCES J |
Hor JuncTION TYPE

SHEATH QUALITY
LencTH L1 (dm)

FirTine

LENGTH L (mm)

TERMINATION STYLE
TECHNICAL DATA

g B + Temperature working range: -50 .. 400 °C
J
K
A
C
F

SHEATH DIAMETER (mm)

Thermocouple,tolerances
according to Ansi

Thermocouple,tolerances
according to DIN

FerinedzlUi * Accuracy: ANSI MC96.1/IEC 584

Whitout fitting 0
Brass compression fitting 1/8(gas thread) 1
Brass compression fitting 1/4(gas thread) 2
Brass compression fitting 3/8(gas thread) 8 CONNECTION
For model UB-UC
Sainless steel compression fitting 1/8

X « 4 X «

Stripped wire, respect polarity.

HOT JUNCTION TYPE B (gas thread) 1 (check color coding plan)

Ungrounded
Graunded
Exposed

Sainless steel compression fitting 1/4
(gas thread)

Sainless steel compression fitting 3/8 3 >::l:
(gas thread)

Sainless steel compression fitting 1/2

oooamhﬂ | = | =

4
4 Aisi 304 (gas thread)
5 Aisi 304 Sainless steel compression fitting 3/4 5
. (gas thread)
OASISIE Sainless steel compression fitting M8x1
8 Aisi 316

Stripping
Standard male connector
Standard female connector
Miniature male connector

6
| TERMNATONSTVLE €]
0
A
B
C
D

Miniature female connector

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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FULL CABLE SERIES

FOR COMPRESSION FITTING SEE PAGE 79 @m

L1

A

L1

ROTATING SCREW (GAS thread)

- L

L1

BRAZED SCREW (watertight)

o Nl | WalBcl Dol B

TYPE AND CLASS OF TOLERANCES J

HoT JuncTION TYPE

SHEATH QUALITY

LenetH L1 (dm)
FirTine

LENGTH L (mm)
TERMINATION STYLE

TYPE AND CLASS OF TOLERANCES “ FITTING B

Thermocouple,tolerances
according to Ansi

Thermocouple,tolerances
according to DIN

HOT JUNCTION TYPE B

Ungrounded
Graunded
Exposed

|
M
E
4
6}
6
8

X o 4 X « +
m o >» X « -

4 Aisi 304
5 Aisi 304
6 Aisi 316
8 Aisi 316

Custom executions on request

For modelUD
Whitout fitting
Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)
Brass compression fitting 3/8(gas thread)
For model UE-UF

Sainless steel compression
fitting 1/8(gas thread)

Sainless steel compression
fitting 1/4(gas thread)

Sainless steel compression
fitting 3/8(gas thread)

Sainless steel compression
fitting 1/2(gas thread)

Sainless steel compression
fitting 3/4(gas thread)

Sainless steel compression
fitting M8x1

TERMINATION STYLE

Stripping
Standard male connector
Standard female connector
Miniature male connector
Miniature female connector

0
1
2
3

TECHNICAL DATA

+ Temperature working range: -50 .. 250 °C
+ Accuracy: ANSI MC96.1/IEC 584

CONNECTION

Stripped wire, respect polarity.
(check color coding plan)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




FULL CABLE SERIES

FOR COMPRESSION FITTING SEE PAGE 79 @

BT [ =

L1 L

um>-_

< L1
ROTATING SCREW (GAS thread)

(U 1| F_
- L1

BRAZED SCREW (watertight)

_vooz QARG ROl B E

TYPE AND CLASS OF TOLERANCES J |
Hor JuncTION TYPE

SHEATH QUALITY
LenetH L1 (dm)
FitTinG
LENGTH L (mm)
TERMINATION STYLE

\
A
—

TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES Il A | FITTING B . Temperature working range: -50 .. 180 °C
T
Thermocouple,tolerances J
K
A
(o
F

\
—

Whitout fitting
Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)

For modelUG + Accuracy: ANSI MC96.1/IEC 584
according to Ansi

Thermocouple,tolerances
according to DIN

CONNECTION

Brass compression fitting 3/8(gas thread)

For model UH-UI . . K
Gl e el Stripped wire, respect polarity.

HOT JUNCTION TYPE B fiting 1/8(gas thread) ' (check color coding plan)

w N - o

X &« 4 X «

Ungrounded | Sainless steel compression ’
Graunded M fitting 1/4(gas thread)
Exposed E Sainless steel compression 3
fitting 3/8(gas thread) >::':
SHEATH DIAMETER (mm) Sainless steel compression .
4 Aisi 304 4 fitting 1/2(938 thread)
i Sainless steel compression
5 Aisi 304 5
! fitting 3/4(gas thread) g
6 Aisi 316 6 . :
Sainless steel compression 6
8 Aisi 316 8 fitting M8x1
TERMINATION STYLE E
Stripping 0
Standard male connector A
Standard female connector B
Miniature male connector C
Miniature female connector D

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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FULL CABLE SERIES

FOR COMPRESSION FITTING SEE PAGE 79 @m

L1 L

L1 > L
ROTATING SCREW (GAS thread)

V.8

- L1 > L
BRAZED SCREW (watertight)

o Nl | WalBcl Dol B

TYPE AND CLASS OF TOLERANCES J ‘
Hor JuncTION TYPE

SHEATH QUALITY
LenetH L1 (dm)
Firting
LENGTH L (mm)

TERMINATION STYLE
TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ FITTING n « Temperature working range: -50 .. 100 °C

FormodelVY « Accuracy: ANSI MC96.1/IEC 584
Whitout fitting

0
Brass compression fitting 1/8(gas thread) 1
Brass compression fitting 1/4(gas thread) 2
Brass compression fitting 3/8(gas thread) 3 CONNECTION
For model VK-V8 . . .
Stripped wire, respect polarity.

Sainless steel compression 1 X
HOT JUNCTION TYPE B fitting 1/8(gas thread) (check color coding plan)

Ungrounded Sainless steel compression
Graunded fitting 1/4(gas thread)

Exposed Sainless steel compression

|
M
; u s = T
fitting 3/8(gas thread)
Sainless steel compression 4
4
5
6
8

Thermocouple,tolerances
according to Ansi

Thermocouple,tolerances
according to DIN

X o 4 X « +
m o >» X « -

4 Aisi 304 fitting 1/2(gas thread)

e Sainless steel compression
Al 4
S AIsI 30 fiting 3/4(gas thread)
6 Aisi 316

Sainless steel compression
8 Aisi 316 fitting M8x1

Stripping
Standard male connector
Standard female connector
Miniature male connector

TERMNATONSTVLE €]
0
A
B
C
D

Miniature female connector

Custom executions on request
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RTD’
FOR COMPRESSION FITTING SEE PAGE 79 @

[ e  —

L1 > L
ROTATING SCREW (GAS thread)

- L1
BRAZED SCREW (watertight)

_vooe QL ANNCH] WMo

TYPE AND CLASS OF TOLERANCES J |
ConnecTioN RTD

SHEATH QUALITY
LenetH L1 (dm)
FitTinG

LENGTH L (mm)
TECHNICAL DATA

|\
—

TYPE AND CLASS OF TOLERANCES [l A | FITTING B . Temperature working range: -50 .. 400 °C
T - For modelUL + Accuracy: IEC 751
Thermocouple tolerances J J Whitout fitting 0 '
according to Ansi Gr | E E Brass compression fitting 1/8(gas thread) 1
K K Brass compression fitting 1/4(gas thread) 2
T 1 Brass compression fitting 3/8(gas thread) 3
CONNECTION
Thermocouple,tolerances J 2 For model UM-UN
according to Ansi Gr II E 3 Sainless steel compression : . )
kK W fitting 1/8(gas thread) Stripped wires
— —
RTD pt100 OHM a 0 °C 1 DIN A Sainlgss steel compression 2 red red red
fitting 1/4(gas thread)
RTD pt100 OHM a 0 °C 1/2 DIN B St ot :
. ainless steel compression
RTD pt100 OHM a 0 °C 1/3DIN C fitting 3/8(gas thread) 3 P00 PH100 P00
RTD pt100 OHM 2 0 °C 1/5 DIN D Sainless steel compression 4
RTD pt100 OHM a 0 °C 1/10 DIN E fitting 1/2(gas thread)
Sainless steel compression 5 white white white
CONNECTION RTD B fitting 3/4(gas thread) —
One element, 2 wire 1 Sainless steel compression 6 2 wire 3 wire 4 wire
One element, 3 wire 2 fitting M8x1
. red red red red
One element, 4 wire 3
Double element, 2 wire 4
Double element, 3 wire 5 Pt100 Pt100  Pt100 Pt100
SHEATH DIAMETER (mm)
4 Aisi 304 4 white white white white
5 Aisi 304 5 . .
+ +
ARaR . 2+2 wire 3+3 wire
8 Aisi 316 8

Custom executions on request
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FOR COMPRESSION FITTING SEE PAGE 79 @m

L1 L

A

L1
ROTATING SCREW (GAS thread)

- L1
BRAZED SCREW (watertight)

EHh Bl DEnrs

TYPE AND CLASS OF TOLERANCES J |
ConnecTioNn RTD

SHEATH QUALITY
LeneTH L1 (dm)
FitTiNG
LenGTH L (mm)

TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ FITTING E « Temperature working range: -50 .. 250

T T For model UO
B * Accuracy: IEC 751
Thermocouple tolerances J J Whitout fitting 0 y
according to Ansi Gr | E E Brass compression fitting 1/8(gas thread) 1
K K Brass compression fitting 1/4(gas thread) 2
T 1 Brass compression fitting 3/8(gas thread) 8 CONNECTION
Thermocouple tolerances J 2 For model UP-UQ
according to Ansi Gr Il E 3 Sainless steel compression 1 Strioped wi
x| B fitting 1/8(gas thread) tripped wires
RTD pt100 OHMa 0 °C 1 DIN A Saiplgss steel compression 2 red red red
fitting 1/4(gas thread)
RTD pt100 OHM a 0 °C 1/2 DIN B Sainl - .
5 ainless steel compression
RTD pt100 OHMa 0 °C 1/3 DIN c fitting 3/8(gas thread) d Pt100 Pt106 K—l Pt100
RTD pt100 OHM a 0 °C 1/5 DIN D
E

Sainless steel compression 4
RTD pt100 OHM a 0 °C 1/10 DIN fitting 1/2(gas thread)
-— |

Sainless steel compression white white white
CONNECTION RTD fitting 3/4(gas thread) S . . T
One element, 2 wire Sainless steel compression 2 wire 3 wire 4 wire
fitting M8x1

w

One element, 3 wire
One element, 4 wire
Double element, 2 wire

red red red red

g AW N -

Double element, 3 wire

SHEATH DIAMETER (mm)

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi 316

Pt100 Pt100 Pt100 Pt100

(2]

white white white white

2+2 wire 3+3 wire

® o a

Custom executions on request
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FULL CABLE SERES
RTD’

FOR COMPRESSION FITTING SEE PAGE 79 @

S ———
- L1 L

L1 > L
ROTATING SCREW (GAS thread)
L1 > - L >

BRAZED SCREW (watertight)

_vooe QL MARNCH BoNN

TYPE AND CLASS OF TOLERANCES J ‘

ConnEecTioN RTD
SHEATH QUALITY

LenetH L1 (dm)

FitTiNG

‘ LeENGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

‘ Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

Double element, 3 wire

SHEATH DIAMETER (mm) !

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi 316

X Mo 4 X mMm « —

T
J
=
K
1
2
3
4
A
B
c
D
E

o »~ w N = )

(2]

o o a

TECHNICAL DATA

L Fmne [0 [ -Temperature working range: -50 .. 100 °C

For modelUV
Whitout fitting
Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)
Brass compression fitting 3/8(gas thread)
For model UZ-UK

Sainless steel compression
fitting 1/8(gas thread)

Sainless steel compression
fitting 1/4(gas thread)
Sainless steel compression
fitting 3/8(gas thread)
Sainless steel compression
fitting 1/2(gas thread)
Sainless steel compression
fitting 3/4(gas thread)
Sainless steel compression
fitting M8x1

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

+ -Accuracy: IEC 751

0
1
2
8
CONNECTION
' Stripped wires
2 red red red
3
Pt100 Pt100 Pt100
4
5 white white white
6 2 wire 3 wire 4 wire
red red red red
Pt100 Pt100  Pt100 Pt100
white white white white
2+2 wire 3+3 wire

Custom executions on request




FOR COMPRESSION FITTING SEE PAGE 79

- L1 - L
U J
L1 - L

ROTATING SCREW (GAS thread)

U Y

< L1
BRAZED SCREW (watertight)

EHh Bl DEnrs

TYPE AND CLASS OF TOLERANCES J |
ConnecTioNn RTD

SHEATH QUALITY
LeneTH L1 (dm)
FitTiNG
LenGTH L (mm)

\/
—

TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ FITTING E « Temperature working range: -50 .. 180 °C

T T For modelUX
B * Accuracy: IEC 751
Thermocouple tolerances J J Whitout fitting 0 y
according to Ansi Gr | E E Brass compression fitting 1/8(gas thread) 1
K K Brass compression fitting 1/4(gas thread) 2
T 1 Brass compression fitting 3/8(gas thread) 8 CONNECTION
Thermocouple, tolerances J 2 For model UJ-UY
according to Ansi Gr Il E 3 Sainless steel compression 1 Striooed wi
il fitting 1/8(gas thread) tripped wires
RTD pt100 OHM a 0 °C 1 DIN A Saiplgss steel compression 2 red red red
fitting 1/4(gas thread)
RTD pt100 OHM a 0 °C 1/2 DIN B Sainl - .
N ainless steel compression
RTD pt100 OHMa 0 °C 1/3 DIN c fitting 3/8(gas thread) 3 Pt100 Pt100 K—l Pt100
RTD pt100 OHMa 0 °C 1/5 DIN D Sainless steel compression 4
RTD pt100 OHM a 0 °C 1/10 DIN E fitting 1/2(gas thread)
Sainless steel compression 5 white white white
CONNECTION RTD B fitting 3/4(gas thread) ¢

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

Sainless steel compression 2 wire 3 wire 4 wire
fitting M8x1

red red red red

Double element, 3 wire

SHEATH DIAMETER (mm)

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi 316

Pt100 Pt100 Pt100 Pt100

white white white white

2+2 wire 3+3 wire

ooc}m-bﬂmkwNA

Custom executions on request
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BT [

TYPE AND CLASS OF TOLERANCES

L1

ROTATING SCREW (GAS thread)

A

L1

BRAZED SCREW (watertight)

_vooe NG L WANICH Mo

- |

ConnecTion RTD

SHEATH QUALITY

LenetH L1 (dm)

LeENGTH L (mm)

‘ FirTing

TYPE AND CLASS OF TOLERANCES .

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

Double element, 3 wire

SHEATH DIAMETER (mm)

3 Aisi 304
3.17 Aisi 304
4 Aisi 304
4.5 Aisi 304
6 Aisi 304
8 Aisi 316

XM 4 X m <« —H

>

B M O O @ > A~ N =~ X m e H

mmmbmuﬂm#wwa

L FmNG D]

For modelU1
Whitout fitting
Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)
Brass compression fitting 3/8(gas thread)
For model U2-U3

Sainless steel compression
fitting 1/8(gas thread)
Sainless steel compression
fitting 1/4(gas thread)
Sainless steel compression
fitting 3/8(gas thread)
Sainless steel compression
fitting 1/2(gas thread)
Sainless steel compression
fitting 3/4(gas thread)

Sainless steel compression
fitting M8x1

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

TECHNICAL DATA

+ Accuracy: [EC 751

+ Temperature working range: -50 .. 500 °C

? + Maximum temperature of cable use: 100 °C
5 * Maximum temperature of transition use: 200
8

8 Stripped wires

°C
2 CONNECTION

4 red red red
5 H
Pt100 Pt100 Pt100
; jj\
-— |
white white white
-—1
2 wire 3 wire 4 wire
red red red red
Pt100 Pt100 Pt100 Pt100
white white white white
2+2 wire 3+3 wire

Custom executions on request




A

L1

ROTATING SCREW (GAS thread)

\ 4

A

L1

BRAZED SCREW (watertight)

E Bl DNEnors

TYPE AND CLASS OF TOLERANCES J |
ConnecTioN RTD
SHEATH QUALITY

LeneTH L1 (dm)
FitTiNG

LenGTH L (mm)

TYPE AND CLASS OF TOLERANCES

T

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr I

A M 4 X M <« —H

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

m O O @ > & w D = X M «

w

One element, 3 wire
One element, 4 wire
Double element, 2 wire
Double element, 3 wire

SHEATH DIAMETER (mm)

3 Aisi 304
3.17 Aisi 304
4 Aisi 304
4.5 Aisi 304
6 Aisi 304
8 Aisi 316

w@mhwwﬂmhwm—\

Custom executions on request

For modelU4
Whitout fitting

Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)
Brass compression fitting 3/8(gas thread)

For model U5-U6

Sainless steel compression
fitting 1/8(gas thread)
Sainless steel compression
fitting 1/4(gas thread)
Sainless steel compression
fitting 3/8(gas thread)
Sainless steel compression
fitting 1/2(gas thread)
Sainless steel compression
fitting 3/4(gas thread)
Sainless steel compression
fitting M8x1

C Fmwe o]

0
1
2
3

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

TECHNICAL DATA

+ Temperature working range: -50 .. 500 °C
+ Accuracy: IEC 751
¢ Maximum temperature of cable use: 180 °C
¢« Maximum temperature of transition use: 200

°C
CONNECTION
Stripped wires
red red red
-— | -— |
Pt100 Pt100 Pt100 E
white white white
2 wire 3 wire 4 wire
red red red red

Pt100 |: E Pt100

white

white

2+2 wire

white white

3+3 wire



TR [

L1

ROTATING SCREW (GAS thread)

L1

BRAZED SCREW (watertight)

_vooe QL MNARNCH BNoRN

TYPE AND CLASS OF TOLERANCES J ‘
ConnecTioN RTD
SHEATH QUALITY

LenetH L1 (dm)

FitTiNG

‘ LeNGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

XM 4 X m <« —H

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire
One element, 3 wire

B
J
E
K
1
2
3
4
A
B
(0}
D
E

w

One element, 4 wire
Double element, 2 wire

o AW N =

Double element, 3 wire

SHEATH DIAMETER (mm)

3 Aisi 304
3.17 Aisi 304
4 Aisi 304
4.5 Aisi 304
6 Aisi 304
8 Aisi 316

(2]

o o o A~ W W

FITTING D

For modelU7
Whitout fitting
Brass compression fitting 1/8(gas thread)
Brass compression fitting 1/4(gas thread)
Brass compression fitting 3/8(gas thread)
For model U8-U9

Sainless steel compression
fitting 1/8(gas thread)
Sainless steel compression
fitting 1/4(gas thread)
Sainless steel compression
fitting 3/8(gas thread)
Sainless steel compression
fitting 1/2(gas thread)
Sainless steel compression
fitting 3/4(gas thread)

Sainless steel compression
fitting M8x1

0
1
2
3

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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\
A
—

TECHNICAL DATA

+ Temperature working range: -50 .. 500 °C

+ Accuracy: IEC 751

+ Maximum temperature of cable use: 400

« Maximum temperature of transition use:

200°
CONNECTION
Stripping
red red red
Pt100 Pt100 Pt100 E
-— 1
white white white
-— |
2 wire 3 wire 4 wire
red red red red
Pt100 ]: { Pt100  Pt100 Pt100
white white white white
2+2 wire 3+3 wire




A = J
FOR AEROTHERMAL RELIEF

FOR COMPRESSION FITTING SEE PAGE 79 @m
K3 N ?_T
- L1 L 4>J

vV B

ROTATING SCREW (GAS thread)

. R . C-
—

L1 L L

A

BRAZED SCREW (watertight)

KR a0 mnom

TYPE AND CLASS OF TOLERANCES J |
ConnecTioNn RTD

SHEATH QUALITY
LeneTH L1 (dm)
FitTiNG

LeneTH L
(mm) TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ FITTING B « Temperature working range: -50 .. 100 °C

T T For modelVA
Thermocouple,tolerances J J Whitout fiting 0 * Accuracy: ANSI MC96.1/IEC 584
according to Ansi Gr |
K K Brass compression fitting 1/8(gas thread) 1 (thermocouple probes) IEC 751 (RTD
T 1 Brass compression fitting 1/4(gas thread) 2 probes)
Thermocouple,tolerances e
according to Ansi Gr | J 2 Brass compression fitting 3/8(gas thread) 3
K 4 For model VB-VC
RTD pt100 OHM a 0 °C 1 DIN A Sainless steel compression q CONNECTION
RTD pt100 OHM a 0 °C 1/2 DIN B fitting 1/8(gas thread)
RTD pt100 OHM a 0 °C 1/3 DIN © Sa‘f’_‘t't?ss :}ze' °°ft‘plperS‘°” 2 Stripping
—
RTD pt100 OHM a 0 °C 1/5 DIN D fiting 1/4(gas thread) red red red
Sainless steel compression -— o
fitting 3/8(gas thread) ¢
CONNECTION RTD B
; Sainless steel compression
One element, 2 wire 1 fitting 1/2(gas thread) 4 Pt100 Pt100 Pt100
One element, 3 wire 2 . )
. Sainless steel compression 5
One element, 4 wire 3 fitting 3/4(gas thread) i -— |
Exposed junction (thermocouple) E Sainless steel compression 6 white white o White |
fitting M8x1 : ; :
SHEATH DIAMETER (mm) 2 wire 3 wire 4 wire
5 Aisi 304 5 red red red red
6 Aisi 304 6
8 Aisi 316 8
Pt100 Pt100  Pt100 Pt100
white white white white

2+2 wire 3+3 wire

Stripped wire, respect polarity.
(check color coding plan)

e G S—

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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k »
FOR AEROTHERMAL RELIEF

FOR COMPRESSION FITTING SEE PAGE 79 @

BT GO ee——
< L1

B ?_
-t L1

ROTATING SCREW (GAS thread)

?—

L1
BRAZED SCREW (watertight)

_voe N | WAMCH BolN |

TYPE AND CLASS OF TOLERANCES J ‘
ConnecTioN RTD
SHEATH QUALITY
LeneTtH L1 (dm)
FitTinG
‘ LenGTH L (mm)

TYPE AND CLASS OF TOLERANCES “ FITTING B

T T For modelTA
Thermocouple,tolerances . .
according to Ansi Gr | ! 4 iiculiiting ¢
K K Brass compression fitting 1/8(gas thread) 1
T 1 Brass compression fitting 1/4(gas thread) 2
Thermocouple,tolerances e
according to Ansi Gr I J 2 Brass compression fitting 3/8(gas thread) 3
K 4 For model TB-TC
‘ RTD pt100 OHM a 0 °C 1 DIN A Sainless steel compression 1
RTD pt100 OHM a 0 °C 1/2 DIN B fitting 1/8(gas thread)
RTD pt100 OHM a 0 °C 1/3 DIN c Sa‘ff_‘t't‘?ss :}Ze' °°'t‘;P’eZSi°” 2
RTD pt100 OHM a 0 °C 1/5 DIN D fting 1/4(gas thread)
Sainless steel compression 3
CONNECTION RTD B fitting 3/8(gas thread)
3 Sainless steel compression
One element, 2 wire ! fitting 1/2(gas thread) 4
One element, 3 wire 2 . .
. Sainless steel compression 5
One element, 4 wire 3 fitting 3/4(gas thread)
Exposed junction (thermocouple) E Sainless steel compression A
fitting M8x1
SHEATH DIAMETER (mm)
5 Aisi 304 5
6 Aisi 304 6
8 Aisi 316 8

Custom executions on request

. Ll
TECHNICAL DATA

+ Temperature working range: -50 .. 180 °C

+ Accuracy:  ANSI  MC96.1/[EC 584
(thermocouple probes) IEC 751 (RTD
probes)

CONNECTION
Stripping
red red red
Pt100 Pt100 Pt100 E
-—|
white white white
2 wire 3 wire 4 wire
red red red red
Pt100 Pt100 Pt100 Pt100
white white white white
2+2 wire 3+3 wire

Stripped wire, respect polarity.
(check color coding plan)

e G S—

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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A = J
FOR AEROTHERMAL RELIEF

FOR COMPRESSION FITTING SEE PAGE 79 @m

| wooe. QU

K

. L1
ROTATING SCREW (GAS thread)

.
TN

L1
BRAZED SCREW (watertight)

E oo mome

TYPE AND CLASS OF TOLERANCES J |
ConnecTioNn RTD

SHEATH QUALITY
LeneTH L1 (dm)
FitTiNG

LEnGTH L (mm) TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES “ FITTING B « Temperature working range: -50 .. 400 °C

A

T T For modelTL
Thermocouple,tolerances J J Whitout fitting 0 * Accuracy: ANSI MC96.1/IEC 584
according to Ansi Gr |
K K Brass compression fitting 1/8(gas thread) 1 (thermocouple probes) IEC 751 (RTD
T 1 Brass compression fitting 1/4(gas thread) 2 probes)
Thermocouple,tolerances e
according to Ansi Gr | d 2 Brass compression fitting 3/8(gas thread) 3
K 4 For model TM-TN
RTD pt100 OHM a 0 °C 1 DIN A Sainless steel compression 1 CONNECTION
RTD pt100 OHM a 0 °C 1/2 DIN B fitting 1/8(gas thread)
RTD pt100 OHM a 0 °C 1/3 DIN c Sainless steel compression ) Stripping
D fitting 1/4(gas thread) -— o

RTD pt100 OHM a 0 °C 1/5 DIN red red red

Sainless steel compression

Sainless steel compression

w

One element, 2 wire 1 fitting 1/2(gas thread) 4 Pt100 Pt100
One element, 3 wire 2 . )
) Sainless steel compression 5
One element, 4 wire 3 fitting 3/4(gas thread) i -— |
Exposed junction (thermocouple) E Sainless steel compression 5 white white .ﬂ
fitting M8x1 : : .
SHEATH DIAMETER (mm) 2 wire 3 wire 4 wire
5 Aisi 304 5 red red red red
6 Aisi 304 6
8 Aisi 316 8
Pt100 Pt100  Pt100 Pt100
white white white white
2+2 wire 3+3 wire

Stripped wire, respect polarity.
(check color coding plan)

e G S—

Custom executions on request
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Fori per fissaggio

80

!

lj Protezfone stagna in Aluminium
Protezione in nylon con elemen s

H 5 H 6
_ voe N WAaBCclo0l000 0

TYPE AND CLASS OF TOLERANCES J
CONNECTlorIl- RTD ) | TECHNICAL DATA

TRANSMITTER TYPE + Temperature range: -50 .. 120 °C
+ Accuracy: IEC 751
A | + Wall mounting box IP54
T + Dimensions: 60x80x38 mm
J * In case of transmission equiped vesion,
E indicate desired transmitter range.
K
1
2
3
4
A
B
c
D
E

‘ TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi CGr |

* Power:18..32V
¢« Output: 4 .. 20 Ma

Thermocouple,tolerances
according to Ansi Gr Il

XM 4 X m <« —H

CONNECTION

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

TRANSMITTER TYPE C

w

Pt100 3 wire Pt100 4 wire

oW N -
)
—_
=
o
o
N
=
=
D

Mosettiera 0
Trasmettitore Intrinsec safety S
DAT 1010 Without intrinsec 8 1xPT100
safety 5
Pt100 3 wire
Pt100 2+2 wire with converter

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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ConnecTioN RTD

H 7
E Bl 0 o EEG

TYPE AND CLASS OF TOLERANCES J |

FitTinG

CONNECTING HEAD

LeENGTH L (mm)
TRANSMITTER TYPE

TYPE AND CLASS OF TOLERANCES CONNECTING HEAD n

T T

Thermocouple tolerances J J
according to Ansi Gr | E E
K K

T 1

Thermocouple tolerances J 2
according to Ansi Gr Il E 3
K 4

RTD pt100 OHM a 0 °C 1 DIN A
RTD pt100 OHM a 0 °C 1/2 DIN B
RTD pt100 OHM a 0 °C 1/3 DIN ©
RTD pt100 OHM a 0 °C 1/5 DIN D
=

RTD pt100 OHM a 0 °C 1/10 DIN

CONNECTION RTD

One element, 2 wire

One element, 3 wire

One element, 4 wire
Double element, 2 wire

FITTING

Brass compression fitting 1/4 (gas thread)

Brass compression fitting 3/8 (gas thread)

Brass compression fitting 1/2 (gas thread)
Whitout fitting

el &> <« N — Nl

o O W >

Custom executions on request

DIN B Head B

Mignon Head V
{]

Sp &h

Miniature Head M

P
TRANSMITTER TYPE E

Mosettiera

Trasmettitore
DAT 1010

BUS Head

0
Intrinsec safety S

Without intrinsec
safety

TECHNICAL DATA

+ Temperature range: -50 .. 250 °C

+ Accuracy: IEC 751

+ Connection head :Type DIN B IP55

+ Conduit %"

* In case of transmission equiped vesion,
indicate desired transmitter range.

+ Power: 18..32V

¢« Output: 4 ..20 mA

CONNECTION

1xPT100 3 wire 1xPT1004 wire  2xPT100

3+3 wire

Pt100 3 wire
with converter

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




L=280mm (FISSO)—»

TYPE AND CLASS OF TOLERANCES J ‘
HoT JuNcCTION TYPE

SHEATH DIAMETER

LeneTH L1 (dm)

_ wooe. \QurMaBCcl | 0l

THReAD F

LENGTH L (mm)
TECHNICAL DATA

TYPE AND CLASS OF TOLERANCES il Al + Temperature working range: -50 .. 400 °C

+ Accuracy: ANSI MC96.1/IEC 584

CONNECTION

Stripped wire, respect polarity.
(check color coding plan)

Thermocouple,tolerances
according to Ansi Gr |

< <« 4 X « —

Thermocouple,tolerances
‘ according to Ansi Gr Il

T
dJ
K
1
2
4
" horuncrionvee 6|
|

Ungrounded

Graunded M >_\—|_
Exposed E
4 Aisi 304 4
5 Aisi 304 5
6 Aisi 304 6
8 Aisi 316 8
THREAD F D
1/4 Gas A
12 MA B
14 MA C
12 MB D

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




+40J

/o

120°

s

200 =L

TYPE AND CLASS OF TOLERANCES J
Hot JuncTION TYPE

L1

SHEATH DIAMETER

LencTH L1 (dm)
THReAD F

B i O EDE

LeENGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple, tolerances
according to Ansi Gr |

Thermocouple, tolerances
according to Ansi Gr Il

Rl |d|x|= |~

HOT JUNCTION TYPE
Ungrounded
Graunded
Exposed

SHEATH DIAMETER (mm)

4 Aisi 304
5 Alsi 304
6 Aisi 304
8 Aisi 316

THREAD F

1/4 Gas
1/4 Gas
3/8 Gas
M10x1
12 MA
14 MA
12 MB

Custom executions on request

TECHNICAL DATA

+ Temperature working range: -50 .. 400 °C
+ Accuracy: ANSI MC96.1/IEC 584

CONNECTION

Stripped wire, respect polarity.
B (check color coding plan)

— g

] > |

wo oo m=-

o

I ® M O O W >

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



L=280mm (FISSO)—J* L

_ wooe. \QuwllaBCcl | 0l

TYPE AND CLASS OF TOLERANCES J

Hort JuncTiON TYPE

L1

SHEATH DIAMETER

LenGTH L1 (dm)
THReAD F

LeNGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN

RTD pt100 OHM a 0 °C 1/10 DIN

SHEATH DIAMETER (mm) c|

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi 316

THREAD F

1/4 Gas
12 MA
14 MA
12 MB

XM 4 X m <« +H

A
Jl
E
K
1
2
8
4
A
B
©
D
E

(]

el © o o »

O 0O W >

TECHNICAL DATA

+ Temperature working range: -50 .. 400 °C
* Accuracy: IEC 751

CONNECTION

Stripping
-
red red
Pt100 Pt100
white white
2 wire 3 wire

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



A
WITH MALE BAYONET FITTING

.

120°

v

 woe. \Qu s@aBcl Pol

TYPE AND CLASS OF TOLERANCES J
Hot JUNCTION TYPE

SHEATH DIAMETER

LeneTH L1 (dm)

THreaD F

LENGTH L (mm)

TYPE AND CLASS OF TOLERANCES

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr I

A M 4 X m <« -

RTD pt100 OHM a 0 °C 1 DIN
RTD pt100 OHM a 0 °C 1/2 DIN
RTD pt100 OHM a 0 °C 1/3 DIN
RTD pt100 OHM a 0 °C 1/5 DIN
RTD pt100 OHM a 0 °C 1/10 DIN

TECHNICAL DATA

prian e N

A + Temperature working range: -50 .. 400 °C
I « Accuracy: [EC 751

E

K

; CONNECTION

g Stripping

4

A red .L
B

C

D

E

CONNECTION RTD B white white
1

One element, 2 wire
One element, 3 wire

SHEATH DIAMETER (mm)

4 Aisi 304
5 Aisi 304
6 Aisi 304
8 Aisi 316

THREAD F

1/4 Gas
1/4 Gas
3/8 Gas
M10x1
12 MA
14 MA
12 MB

Custom executions on request

2 wire 3 wire

(2]

el © o o »

I ® M O O W >

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



< 40 J

L > L1

_ vooe QU ullal) DBl o

TYPE AND CLASS OF TOLERANCES J
LENGTH L (dm)
THReAD F
LeneTH L1 (mm)
PoINT TYPE

INTESTAZIONE CABLE
TECHNICAL DATA
+ Temperature working range: -50 .. 400 °C

+ Accuracy: ANSI MC96.1/IEC 584

CONNECTION

Stripped wire, respect polarity.

o
d
K
1
2
4
T hReor o] (check calor coding plan)
A
B
C
D
E
F
G

Thermocouple,tolerances
according to Ansi Gr |

Thermocouple,tolerances
according to Ansi Gr Il

N « 4 X «

6 MA

M 8x1
8 MA
M 10x1
10 MA
1/8 GAS
1/4 GAS

POINT TYPE c

—
w
D :

CABLE TERMINATION D

Compass terminal 1

NO compass terminal 2

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




THERMOWELLS FOR
Al

O SERIES PROBE

L1 L1 L1
L L
L
.

SHEATH QUALITY —l

LenGTH L (mm)
LenGTH L1 (mm)
FITTINGS OR FLANGES

-
-

TECHNICAL DATA
+ Temperature working range: 0 .. 1200 °C max
Sheat et (warning !! in reference of thermocouple type
$.5. Qualiy . | 20 | 1 and protecting tube material, check technical
Aisi 446 A notes)
Aisi 310 B C D + For select compatile sensors suitable for use
Aisi 310* E|E | @ with P series thermowells, consult catalogue
Inconel 600 H [ L in refernce of following models:
Inconel 600* M N O GA-GB-GG-GV-GZ-GK
[ FLANGE (UNI 2278 PN1E) FOR MODEL AF | &
A B (¢} D
90 60 12 14 Q
95 65 12 14 R
THREAD F1 ]
12" 1
34 2
1" 8
1714 4
12" 1
34 2
1 3

e

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



THERMOWELLSFOR
M

ERIES PROBE

L1 L1
L1 L1 L1

L L
L L L

BHBll BE B EHE NG
_ vooe QLA B B

SHEATH QUALITY ;

LeneTH L (mm)
LenetH L1 (mm)

FITTINGS OR FLANGES TECHNICAL DATA

“ + Temperature working range: 0 .. 1600 °C
Diametfo | Diemelo | Phiagoras | Allina max (warning !! in reference of thermocouple
38 10 1 A type and protecting tube material, check

20 16 2 B technical notes)
) 17 3 c A + For select compatile sensors suitable for use
| FLANGE (UNI 2278 PN16) FOR MODEL AF | B [ | - B - with P series thermowells, consult catalogue
" . o > 0 Vo000 W in refernce of following models: GA-GB-GG-

GV-GZ-GK

90 12 14 Q
95 12 14 R
THREAD F1 B
12" 1
3/4” 2

1” 3 F
171/4” 4

FITTING MALE FOR MODEL PE c

12"

1
3/4 2
: s |

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



2 4

2 4 1 3
IS BN DOEEneEaE 0000
TYPE AND CLASS OF TOLERANCES J |
Hort JuNcTION TYPE 1 2 3 4
LeneTH L (cm) .

DIMENSION CABLE

TERMINATION STYLE SHEATH DIAMETER
LengTH L1 (mm)

om
]

TYPE AND CLASS OF TOLERANCES DIMENSION CABLE SHEATH DIAMETER (mm) .\
T T 30AWG A 1.5 (cable 30 AWG) A
IEECETE G ST 1925 N 28AWG B 2 (cable 28 AWG) B
according to Ansi Gr |
K K 24 AWG (] 2.5 (cable 24 AWG) (o
T 1 3 (cable 30 AWG) D
Thermocouple, tolerances J 9 TERMINATION STYLE n
according to Ansi Gr Il p . Outles wire 0
Miniature Male connector S 1 2 3 4
HOT JUNCTION TYPE B Miniature Female connector P MODEL WR “ n
Ungrounded Miniature Male and Female connector M

|
Graunded M |
Exposed E WASHER TYPE
WASHER DIAMETER
TECHNICAL DATA WASHER TYPE “
Copper R
|

+ Temperature working range: -50 .. 180 °C Stanless steel

+ Accuracy: ANSI MC96.1/IEC 584

For screw 3 ma

For screw 4 ma

CONNECTION For screw 5 ma
. . . For screw 6 ma
Stripped wire, respect polarity. For screw 8 ma

(check color coding plan) For screw 10 ma

— G S—

w

m m OO W >

2 4

1 3
mobELws [l PN B
LenetH L1 (mm) —_I_ \
THreap F

THREAD F

3ma

w

4ma
5ma
6 ma
Custom executions on request 8 ma

m o O @ >

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



N ===
Ml =
r L L1

W N
< L =‘ L1
W« - -
;

1 2 3 4 1

HE DOE H N 0
TYPE AND CLASS OF TOLERANCES J |

| MODELWH

A
-
4

A
-
i
E

-
N

Hot JUNCTION TYPE
LenaTH L (cm) MODEL WM

DIMENSION CABLE

TERMINATION STYLE SHEATH DIAMETER
LengTH L1 (mm)

TYPE AND CLASS OF TOLERANCES “ DIMENSION CABLE SHEATH DIAMETER (mm) “
T A
Thermocouple,tolerances J B
K C
1 D
2
4

AN
]

28AWG 2 (cable 28 AWG)
25 (cable 24 AWG)

3 (cable 30 AWG)

30AWG 1.5 (cable 30 AWG)
according to Ansi Gr |

24 AWG

A
B
C
TERMNATIONSTYE D
0
S
P
M

Thermocouple,tolerances
according to Ansi Gr Il Stripping

Miniature Male connector

HOT JUNCTION TYPE B Miniature Female connector

1
. mobELWN [l A
Ungrounded | Miniature Male and Female connector
Graunded M |
Exposed E WASHER TYPE
WASHER DIAMETER

T WASHERTYPE A
TECHNICAL DATA Copper R
|

Stanless steel
*  Temperature working range: -50 .. 100 °C

*  Accuracy: ANSI MC96.1/IEC 584

For screw 3 ma

N « 4 X « -+

2

aw

w

For screw 4 ma
For screw 5 ma
CONNECTION For screw 6 ma
Stripped wire, respect polarity. fonscrew8ima
(check color coding plan)

i

MmO 0O W >

For screw 10 ma

2 4

1 3
mobELwk [l BN B
LenetH L1 (mm) —_I_ \
THreap F

THREAD F

3ma

w

4ma
5ma
6 ma

m o O @ >

8ma

Custom executions on request
LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




2

4 1 4
=R =n o 0]
TYPE AND CLASS OF TOLERANCES

3
Hor JuncTioN TYPE | 1 2 3 4
Lo e .

DIMENSION CABLE

TERMINATION STYLE SHEATH DIAMETER
LengTH L1 (mm)

TYPE AND CLASS OF TOLERANCES DIMENSION CABLE SHEATH DIAMETER (mm)

-~ |
|
o]
-

om
]

T T 30 AWG A 1.5 (cable 30 AWG) A
IEECETE G ST 1925 i 28 AWG B 2 (cable 28 AWG) B
according to Ansi Gr |
K K 24 AWG (] 2.5 (cable 24 AWG) c
T 1 3 (cable 30 AWG) D
Thermocouple, tolerances J 9 TERMINATION STYLE n
according to Ansi Gr Il ‘ . Stripping 0
Miniature Male connector S 1 2 3 4
HOT JUNCTION TYPE B Miniature Female connector P MODEL WR “ n
Ungrounded Miniature Male and Female connector M

|
Graunded M |
Exposed E WASHER TYPE
WASHER DIAMETER
TECHNICAL DATA WASHER TYPE “
Copper R
|

+ Temperature working range: -50 .. 400 °C Stanless steel

+ Accuracy: ANSI MC96.1/IEC 584

For screw 3 ma

w

For screw 4 ma

CONNECTION For screw 5 ma

For screw 6 ma
Stripped wire, respect polarity. For screw 8 ma
(check color coding plan) For screw 10 ma

—

m m OO W >

2

1 3
mobELwv [ BN B
LeneTH L1 (mm) —_I_ \
THreap F

THREAD F

3ma

w

4ma
5ma

6 ma
Custom executions on request 8ma

m o O @ >

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




2
BT BN DOESCHE
|

TYPE AND CLASS OF TOLERANCES |

Hor JuNcTION TYPE

LeneTH L (cm)
DIMENSION CABLE
TERMINATION STYLE

-
N

MODEL ZT

SHEATH DIAMETER J
LengtH L1 (mm)

TYPE AND CLASS OF TOLERANCES “ DIMENSION CABLE SHEATH DIAMETER (mm) “
T A
Thermocouple,tolerances J B
K C
1 D
2
4

28 AWG

30 AWG 1.5 (cable 30 AWG)
according to Ansi Gr | 2 (cable 28 AWG)

Thermocouple,tolerances
according to Ansi Gr Il

Nl |H|[=]|= [~

2

aw

24 AWG 2.5 (cable 24 AWG)
Stripping
Miniature Male connector 1
- moDELZR [ A
Ungrounded | Miniature Male and Female connector
Graunded M |
Exposed E WASHER TYPE
WASHER DIAMETER
Copper
+ Temperature working range: -50 .. 250 °C Stanless steel

A
B
C
3 (cable 30 AWG
TERMINATION STYLE D | feabe S0ANE)
0
S
HOT JUNCTION TYPE B Miniature Female connector P
M
TECHNICAL DATA WASHER TYPE A
R
|
+ Accuracy: ANSI MC96.1/IEC 584 T ——

w

For screw 3 ma A

CONNECTION For screw 4 ma B
For screw 5 ma (]

Stripped wire, respect polarity. For screw 6 ma D
(check color coding plan) For screw 8 ma E
For screw 10 ma F

2 4

1 3
MODEL zV | B
LengtH L1 (mm) —_I_ \
THreap F

THREAD F

3ma

w

4ma
5ma
6 ma

m o O @ >

8 ma

Custom executions on request
LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




m--Ju B

TYPE AND CLASS OF TOLERANCE |
EXTENSION CABLE

LENGHT cABLE L1 (dm)

TYPE AND CLASS OF TOLERANCES “

Thermocouple, tolerances
Norme Ansi

Thermocouple, tolerances
Norme DIN

X o A4 X <« o
m o >» X <« -

EXTENSION CABLE B |

2x0.22 mm? insulation

pvc/braided tinned copper/pve R
2x0.22 mm? insulation B

siliconed rubberrsiliconed rubber
2x0.25 mm? insulation braided glass/braided c

glass/ braided tinned copper

TECHNICAL DATA

+ Temperature working range: PVC insulated
cable 100 °C/ Teflon 250 °C /glass braid
insulation cable 400 °C.

+ Accuracy: ANSI MC96.1/IEC 584

CONNECTION

Stripped wire, respect polarity.
(check color coding plan)

e G E—

Custom executions on request

L1

L—»
\
L1
A
-
L ]
¢

2 3 45

1
H EH O
PiPE DIAMETER (mm) :I_

2 4

1 3 5
H BN
LeNGTH L (mm) J ‘

LeneTH L1 (mm)
LENGHT S (mm)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




In many cases, top performance depends on combining the
temperature probe with the rightaccessories. LATERMOTECNICA
has therefore developed an ever more extensive and complete
range of accessories, connectors, extensions, fasteners,
converters, cables, etc. so as to always offer the right solution in
terms of reliability, ease of use and sturdiness of the measurement
system.

In this section:

Fittings
Thermowells
Extensions
Connectors
Cables

LA TERMOTECNICA

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



[e2]
-

TUBE MADE

MACHINED MADE

F
MACHINED MADE WITH
REDUCED TIP

F

1
KR O INDEEEECnD

THREAD
DIAMETER (mm)

LeNGTH L (mm)

SHEATH QUALITY

THREAD A DIAMETER (mm) B SHEATH QUALITY c

Thread F Thread F1
1/4 1/8 A
3/8 1/8 B
3/8 1/4 c
12 1/4 D
3/4 1/4 E
12 3/8 B
3/4 3/8 G
3/4 112 H
112 112 |

Custom executions on request

Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

Outside diameter Inside diameter Brass A
6 5 A Aisi 304 B
8 6 B Aisi 316 C
10 8 C Aisi 310 D
12 10 D Inconel 600 E
14 12 E
16 13 F
20 17 G

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)




_ vooe. NQF TlAABl | clec

FITTING MATERIAL ;

OGIVE MATERIAL
SHEATH DIAMETER IN 1/100 d Ivm

THreap F

FITTING MATERIAL AlA OGIVE MATERIAL B THREAD F clcc]

Brass
Nickel brass

Inox Stainless

o T
0O N
I N

Brass |
Nickel brass 0
Inox Stainless T

Steel A

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

8 MA
1/8 GAS
1/4 GAS
3/8 GAS
112 GAS

(2]

8
1
1
3
1

(2]

| = = | =

o

N © B © >




TYPE AND CLASS OF TOLERANCES J |
EXTENSION CABLE
LeNGHT caBLE L1 (dm)

TYPE AND CLASS OF TOLERANCES EXTENSION CABLE B

2x0.24 mm?
insulation pvc/braided tinned copper/pvc
2x0.22 mm?
insulation teflon/braided tinned copper/ B
teflon
2x0.22 mm?
braided glass/ braided glass/braided tinned C
copper
2x0.22 mm?
insulation teflon/teflon
2x0.19 mm?
insulation glass braid/glass braid
2x0.24 mm?
insulation teflon/teflon/braided tinned H
copper
2x0.24 mm?
siliconed rubber/siliconed rubber
2x0.05 mm? (30AWG)
Insulation glass braid/glass
2x0.08 mm? (28AWG)
Insulation glass braid/glass

Thermocouple tolerance
according to Ansi

D »wZ X m <« -

T
J
E
K
N
S
R

=z

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it
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16.5 ©
| @ @
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23.5

MALE THERMOCOUPLE CONNECTOR STANDARD VERSION:

Type
K
J
S

T

FEMALE THERMOCOUPLE CONNECTOR STANDARD VERSION:

Type
K
J
S

T

PAMEL JACKS STANDARD FEMALE VERSION TYP

Type
K

J

MALE THERMOCOUPLE CONNECTOR M
Type
K
J
S

T

FEMALE THERMOCOUPLE CONNECTOR MINIATURE VERSION:

Type

K

J

S

T

PANEL JACKS MINIATURE FEMAI

Type

K

J

Code

1F28SK1LB

1F24SJ1LB

1F33SS1LB

1F36ST1LB

Code

1F30SK2LB

1F258J2LB

1F34SS2LB

1F37ST2LB

Code

1F32SK4LB

1F27SJ4LB

1F35SS4LB

1F39ST4LB

INIATURE VERSION:

Code

1F12MK1LB

1FO7MJ1LB

1F17MS1LB

1F21MT1LB

Code

1F13MK2LB

1FO9MJ2LB

1F18MS2LB

1F22MT2LB

LE VERSION

Code

1F16MK4LB

1F11MJ4LB

1F20MS4LB

1F23MT4LB

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




12.5

34ﬁ *’—F—WZ.S
.o |0

16.5

Custom executions on request

125

12.5

MALE THERMOCOUPLE CONNECTOR STANDARD VERSION:

Type
K
J
S
T

FEMALE THERMOCOUPLE CONNECTOR STANDARD VERSION:

Type
K
J
S
T

MALE THERMOCOUPLE CONNECTOR 3 PRON

Type
K
J
S
T

FEMALE THERMOCOUPLE CONNECTOR 3 PRONG

Type
K
J
S
T

MALE THERMOCOUPLE CONNECTOR MINIATURE VERSION:

Type
K
J
S
T

FEMALE THERMOCOUPLE CONNECTOR MINIATURE VERSION:

Type
K
J
S
T

MALE THERMOCOUPLE CONNECTOR 3 PRONG MINIATURE

Type
K
J
S
T

FEMALE THERMOCOUPLE CONNECTOR 3 PRONG MINIATURE

Type
K
J
S

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

Code

51SK10M
71SJ10M
735S10M
50ST10M

Code

40SK20M
72S8J20M
74S520M
70ST20M

Code

063K10M
473J10M
773510M
753T10M

Code

033K20M
533J20M
783520M
763720M

Code

52MK10M
64MJ10M
68MS10M
66MT10M

Code

57MK20M
65MJ20M
69MS20M
67MT20M

Code

79CK10M
81CJ1OM
85CS10M
83CT10M

Code

80CK10M
82CJ10M
86CS10M
84CT10M




WORKING ABRASION WATER MOISTURE AVAILABLE FOR AVAILABLE FOR

HSLLATION TEMPERATURE RESISTANCE EEEXEEY SUBMISSION RESISTANCE THERMOCOUPLES RTD’'S

Teflon/Teflon or Teflon/Teflon/Overbraid

I— -70 .. +250 °C Excellent Good Excellent Excellent Yes Yes
Siliconed rubber/Siliconed rubber.

« --50 .. +200 °C Fair Good Good Good Yes Yes

PVC/PVC o PVC/PVC/Overbraid

-50 .. +105 °C Good Excellent Good Good Yes Yes

Glass/Glass/Overbraid

mﬁ“( ~30.. +400 °C Poor Good Poor Poor Yes Yes

Glass/Glass

--60 .. +400 °C Poor Good Poor Poor Yes No

Custom executions on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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* Excellent resistance to chemical and atmospheric agents

* High level resistance to high temperature

* High level resistance to abrasion even at high temperatures
* Non-flammable

* Operating range -70 .. +250 °C

GENERAL REMARKS

The use of fluoropolymers (Teflon) in cable insulation makes it
possible to obtain an end product with excellent properties that
remain constant in a broad range of temperatures with more
or less unchanged physical characteristics. Mechanical and
electrical resistance and resistance to chemical agents means
that these cables can be used in conditions not compatible with
most conventional cables.

*: Primary insulation teflon

Conductor insulation teflon
Color coding according to ANSI MC96.1

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (mt.)
J 3,2x1,8 2x0,35 05 09EBRO 0PS JANSI 2x0,35 Tfe-Tfe 300
J 2,7x1,6 24 AWG 05 AIF2FO OPW J ANSI special 24 AWG Tfe-Tfe 100/300
J 1,4x0,8 30AWG 05 91F2A0 OPW J ANSI special 30AWG Tfe- Tfe 100/300
K 3,2x1,8 2x0,34 05 74NBRO 0PS KANSI 2x0,35 Tfe-Tfe 300
K 2,7x1,6 24 AWG 05 B70 2FO OPW KANSI special 24 AWG Tfe-Tfe 100/300
K 3,2x1,8 30AWG 05650 2A0 OPW K ANSI special 30AWG Tfe-Tfe 100/300

In stock availabe cables, custom execution on request

LA TERMOTECNICA

Primary insulation teflon

) Conductor insulation teflon
Tinned copper overbraid

Color coding in according to ANSI MC96.1

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (mt.)
J 3x2 2x0,24 05 79EBIQ1PS J ANSI 2x0,24 Tfe-Tfe-Sch 300
K 3x2 2x2,24 05 80NBIQ1PS K ANSI 2x0,24 Tfe-Tfe-Sch 300

In stock availabe cables, custom execution on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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Primary insulation teflon
% Tinned copper overbraid
Secondary insulation teflon

Color coding acording to ANSI MC96.1

TYPE DIM. SEZIONE PRODUCT CODE DESCRIPTION SPOOL (MT.)
J d.32 2x0,24 05 AFEBIP1TS Cable J ANSI 2x0,24 Tfe-Sch-Tfe 300
K d.32 2x2,24 05 95NBIP1TS Cable K ANSI 2x0,24 Tfe-Sch-Tfe 300

In stock availabe cables, custom execution on request

Primary insulation teflon, aluminum
q steep, Nylon streep, tinned copper braid,

secondary insulation teflon

Color coding according to ANSI MC96.1

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (mt.)
K d.35 2x0,24 05 ATOBIP7TS JANSI 2x0,24 Tfe-Sch-Tfe 300

In stock availabe cables, custom execution on request.
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Excellent resistance to high temperatures

Reduced weight and dimensions
Also available with shielding
Non-flammable

Operating range - 30 .. + 400°C

TYPE DIM. COND.
J d.32 2x0,25
J d.4 2x0,50
K d.32 2x0,25
K d.4 2x0,50

GENERAL REMARKS

| Cables with fiberglass sheath insulation assure excellent
resistance at high temperatures as they are able to operate in
normal conditions at 400°C for short periods or in static conditions
up to 500°C. As excellent resistance to abrasion cannot be
guaranteed, models with metal protective sheath should be
selected for particular applications.

PRODUCT CODE
05 14DBJM1TS
05 72DBLM1TS
05 59NBJM1TS
05 61NBLM1TS

Primary insulation, braided glass
Secondary insulation, braided glass
Tinned copper overbraid

Color coding ANSI MC96.1/DIN 43710

DESCRIPTION SPOOL (MT.)
J DIN 2x0,25 V.sil-V.sil-Sch 300
J DIN 2x0,50 V.sil-V.sil-Sch 300
K ANSI 2x0,25 V.sil-V.sil-Sch 300
K ANSI 2x0,50 V.sil-V.sil-Sch 300

In stock availabe cables, custom execution on request

TYPE DIM. COND.
J 3x2 2x0,35
J 1,8x1,2 24 AWG
J 1,2x0,9 30AWG
K 3.2x1,8 2x0,34
K 2,7x1,6 24 AWG
K 3,2x1,8 30AWG

PRODUCT CODE

05 11EBFIOPS
05 24E2FI0PW
05 66F2AI0PW
05 50N2FI0PS
05 49N2FI0PW
05 640 2AI0PW

Primary insulation braided glass
Secondary insulation braided glass
Color coding according to ANSI MC96.1

DESCRIPTION SPOOL (MT.)
JANSI 2x0,19 V.sil-V.sil 300
JANSI 24 AWG V.sil-V.sil 100/300
J ANSI 30AWG V.sil-V.sil 100/300
K ANSI 2x0,19 V.sil-V.sil 300
KANSI 24 AWG V.sil-V.sil 100/300
K ANSI 30AWG V.sil-V.sil 100/300

In stock availabe cables, custom execution on request
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* Excellent flexibility

* Good resistance to abrasion

* Compatibility with HVAC applications
* Self-extinguishing

* Operating range - 50 .. + 200°C

GENERAL REMARKS

Cables with silicone rubber insulation can be used in high
temperature applications with continuous use up to 180-200°C.
These cables feature good resistance and high level flexibility
even at temperatures of around —50°C whereas brittleness and
stiffening may occur at lower temperatures. These cables also
feature fairly good resistance to chemical agents except for acids,
alkalis and hydrocarbons.

(: Primary insulation silicone rubber
Secondary insulation silicone rubber

Color coding according to ANSI MC96.1/DIN 43710

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (MT.)
J d.4,2 2x0,24 05 12DBIEOTS J DIN 2x0,24 G.sil-G.sil 300
K d.4,2 2x0,24 05 70NBIEOTS KANSI 2x0,24 G.sil-G.sil 300

In stock availabe cables, custom execution on request
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*  Good flexibility

* Good resistance to abrasion

* Self-extinguishing

* Operating range - 50 .. + 105°C

GENERAL REMARKS

Cables with PVC (polyvinylchloride) insulation are the ideal
solution in almost all applications characterized by Connection
in normal conditions. Despite everything, the PVC guarantees
medium level performance as regards resistance to chemical and
environmental agents combined with good mechanical strength
and abrasion resistance.

Primary insulation, PVC Braided
tinned copper Secondary
insulation, PVC Color coding

according to ANSI MC96.1

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (MT.)
J d.42 2x0,24 05 132EBIC1TS J ANSI 2x0,24 PVC-Sch-PVC 300
J d.42 2x0,24 05 57NBIC1TS K ANSI 2x0,24 PVC-Sch-PVC 300

In stock availabe cables, custom execution on request
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* For the installation of long Connection lines
* Available for J, K, R, S, B type thermocouples

GENERAL REMARKS

Compensating cables are used to connect thermocouple sensors
and although the alloys forming the thermo-electric pairs of each
type of thermocouple are not used, they assure good transmission
of the signal.

Primary insulation, PVC
Secondary insulation, PVC
Color coding according to DIN 43710

TYPE DIM. COND. PRODUCT CODE DESCRIPTION SPOOL (MT.)
JX x4 21,3 06 ARDBOBOPS ~ JXDIN 2x1,3 PVC-PVC 300
WX x4 21,3 06 04ZBOBOPS WX DIN 2x1,3 PVC-PVC 300

In stock availabe cables, custom execution on request

Primary insulation, braided galss
< Secondary insulation, braided glass
Braided tinned copper.
Color coding according to DIN 43710
TYPE DIM. COND.  PRODUCT CODE DESCRIPTION SPOOL (MT,)
WX d.4,1 2x0,50 06 06ZBLM1TS WX DIN 2x0,5 V.sil-V.sil-Sch 300
SIR/B X 4,2x2,9 2x1 06 02QBNM1PS SX ANSI 2x1 V.sil-V.sil.Sch 300

In stock availabe cables, custom execution on request

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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* Available inputs for RTD, TC, mV, V, mA ...

* Current or voltage output

* Galvanic insulation

* Easy setting by using PC

* High precision and stability

» Compatibilita’ elettromagnetica (marcatura
CE)

* Available in version for in head or DIN rail
mounting

* |s possible to supply custom configuration
without add cost

Transitter/converter for thermocouples E J N K S T end RTD’ s.
Avaliable in two models, for DIN rail mounting or for connecting
head. It is possible to connect probes directly to a PLC system
whit current or voltage imputs (0-20 mA 4-20 mA 0.10 V). Al
signals availables with 2 or 3 wire tecnique, input output insulation
up to 1500 V or intrinsec safety execution.
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FEATURES

- Configurable input for RTD, mV, Resistance and Potentiometer

- Damping function on output
- 4 + 20 mA configurable output on current loop

- Configurable by Personal Computer by cable CVPROG
- High accuracy

- On-field reconfigurable

- EMC compliant — CE mark
- Suitable for DIN B in-head mounting
- Option for DIN rail mounting in compliance with EN 50022 (DIN

RAIL Option)

GENERAL DESCRIPTION

The transmitter DAT 1010 is able to execute many functions such as : measure and linearisation of the temperature characteristic of RTDs sensors, conversion of a linear
resistance variation, conversion of a voltage signal even coming from a potentiometer connected on its input. The measured values are converted in a 4+20 mA current
signal . The device guarantees high accuracy and performances stability both in time and in temperature. The programming of the DAT 1010 is made by a Personal
Computer using the software PROSOFT and the cable CVPROG, both developed and provided by DATEXEL. By PROSOFT , that runs under the operative system
“WindowsTM “, it is possible to configure the transmitter to interface it with the most used sensors . In case of sensors with a no-standard output characteristic, it is
possible to execute, via software, a “Custom” linearisation (per step) to obtain an output linearised signal . For Resistance and RTDs sensors it is possible to program the
cable compensation with 3 or 4 wires. It is possible to set the minimum and maximum values of input and output ranges in any point of the scale, keeping the minimum
span shown in the table below. Moreover it is available the option of alarm for signal interruption (burn-out) that allows to set the output value as high or low out of scale .
On the device is provided the function “Damping” that allows the user to set a programmable filter up to 30 seconds to reduce eventual sudden variations of the input
signal. It is housed in a self-extinguish plastic enclosure suitable for DIN B in-head mounting. Moreover ( by proper mounting kit ) it is possible to mount the DAT 1010

on DIN rail.

USER INSTRUCTIONS

The transmitter DAT 1010 must be powered by a direct voltage between 10 to 32 V and applied to the terminals +V and -V. The 4+20 mA output signal is measurable
in the power loop as shown in the section “Output/Power supply connections”; Rload is the input impedance of instruments on the current loop; to obtain a correct
measure, the value of Rload will be calculated as function of the power supply value ( see section “Technical specification — Load characteristic”). The input connections
must be made as shown in the section “Input connections”. To configure, calibrate and install the transmitter refer to sections “ DAT1010: configuration and calibration”

and “Installation Instructions”.

TECHNICAL SPECIFICATIONS (Typical at 25 °C and in nominal conditions)

Input type Min Max
RTD(*) 2,3,4 wires

Pt100 -200°C  850°C
Pt1000 -200°C  200°C
Ni100 -60°C  180°C
Ni1000 -60°C  150°C
Voltage

mV -100mV  +700mv
Potentiometer

(Nominal value)

RES. 2,3,4 wires
Low

High

Output type

Direct current
Reverse current

0Q  200Q
200Q  500Q
0.5KQ  50KQ
0Q  300Q

0Q  2000Q
Min Max
4mA  20mA
20mA 4mA

(*) For temperature sensors it is possible to set the input range also in F degrees; to made the conversion use the formula: °F = (°C*9/5)+32)

Min.
span

50°C
50°C
50°C
50°C

2mV

10%
10%
10%

10Q
200Q

span
4mA
4mA

Input calibration (1)

RTD > of £0.1% f.s. or £0.2°C
Low res. >of £0.1% f.s. or £0.15 Q
High res. > of £0.2% f.s. or £1 Q
mV >0of £0.1% f.s. or 18 uV
Output calibration
Current +7UA
Input impedance
mvV >=10 MQ
Linearity (1)
RTD +0.1%f.s.
Line resistance influence
mV <=0.8 uV/Ohm
RTD 3 wires 0.05%/Q

(50 Q balanced max.)
RTD 4 wires 0.005%/Q

(100 Q balanced max.)
RTD excitation current
Typical 0.350 mA
Thermal drift (1)
Full scale +0.01%/°C

Burn-out values

Max. output value about 20,5 mA
Min. output value about 3,8 mA
Max. fault value about 21,6 mA
Min. fault value about 3,5 mA
Damping time constant
Selectable from 0.3 to 30 s.

Value 0: function not active.

(1) referred to input Span (difference between max. and min. values)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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DAT 1010

Two wire transmitter for RTD

programmable by PC

Response time (10+ 90%) about 400 ms

Power supply

Power supply voltage 10..32 Vee

Reverse polarity protection 60 Vcc max

Load characteristic - Rload (maximum loadvalue
on current loop per power supply value)

Temperature & humidity

Operative temperature -40°C .. +85°C
Storage temperature -40°C .. +85°C
Humidity (not condensed) 0..90 %

Housing

Material PC +ABS V0
Mounting DIN B head or bigger
Weight about 50 g.
Dimensions @=43mm;H=24mm
EMC (for industrial environments)

Immunity EN 61000-6-2
Emission EN 61000-6-4

LA TERMOTECNICA




DAT 1010: CONFIGURATION INSTALLATION INSTRUCTIONS
Notice: before to execute the next operations, check that the drivers  The device DAT1010 is suitable for direct DIN B in-head mounting.
of the cable CVPROG in use have been previously installed in the The transmitter must be fixed inside the probe by the proper kit.

Personal Computer. By apposite stirrup, provided on request, it is possible to mount
the device on DIN rail in compliance with EN-50022. It is necessary
— 1)Remove the protection plastic cap onl DAT 1010. to install the device in a place without vibrations; avoid to routing

2Connect the two plugs of cable CVPROG to the Personal Computer conductors near power signal cables .
(USB plug) and to the device (UUSB plug) .

3) ARun the software PROSOFT. Set the COM port assigned to the _
CVPROG cable by the Operative System. LB L LTSI RS Tl

4) Set the parameters of configuration .

5) Program the device.

I I I CONFIGURATION BY CABLE CVPROG SIEAYS
ﬁ Notice, during this operation don’t power on the g
F ‘ device . \_/ st ——— P

Fixing screw

DAT1010: CONNECTIONS
D INPUT CONNECTIONS
CVPROG CABLE [\
mv @ POT.
A r D -1
/-’} _@ @ ...... @
(OS>
DAT 1010 [ "n s = L. @
= RTD/RES 2 WIRES RTD/RES 3 WIRES RTD/RES 4 WIRES

z DAMPINGFUNCTION QN T © [ © ©

N ® ®

I I I 1009 Standard Outputsignal | e @ H @ @

90% Damping Output signal

Terminal 1 = GND INPUT ®

F > OUTPUT/POWER SUPPLY CONNECTIONS
100% _ Input signal
2
mlo S
0 1 2 3 4 5 6 7 8 TIME (sec)
DIN B IN-HEAD MOUNTING MECHA
4:20 mA cables A\ Fixing/s/f:rews 2\ [ \

HT?
7 RN
]

[T

1

% o Proteton

The DAT1010 is provided as requested on the Customer’s order. Refer to the section “Technical specification” to determine input and output ranges.
The mounting kit for DIN rail is provided only on request with code DIN RAIL. In case of the configuration is not specified, the parameters must be
set by the user.

ORDER CODE EXAMPLE:
DAT 1010/ [Pt100] / [3wires [/ [ 0+20mA |/ [LS.]/ [4:20mA |/ | Burn-i)ut up |
Input type l

(*) Linearisation options: High or low Out
Sensor options : S.L.: standard linearisation. of scale

RTD/RES:2,3,4 wires N.L.: no linearisation.
C.L.: linearisation by step (Custom): Output range
| Input range I specify input curve

Datexel reserves its rights to modify totally or in part the characteristics of its products without warning at any time

ED.04.06 REV.06
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FEATURES

- Configurable input for RTD, TC, mV, Resistance and Potentiometer

-Damping function on output
- 4 + 20 mA configurable output on current loop

- Configurable by Personal Computer by cable CVPROG

- High accuracy
- On-field reconfigurable
‘ - EMC compliant — CE mark
- Suitable for DIN B in-head mounting

- Option for DIN rail mounting in compliance with EN 50022 (DIN RAIL

Option)

GENERAL DESCRIPTION

The transmitter DAT 1015 is able to execute many functions such as : measure and linearisation of the temperature characteristic of RTDs sensors, conversion of a linear
resistance variation, conversion of a voltage signal even coming from a potentiometer connected on its input. Moreover the DAT 1015 is able to measure and linearise
the standard thermocouples with internal cold junction compensation. The measured values are converted in a 4+20 mA current signal . The device guarantees high
accuracy and performances stability both in time and in temperature. The programming of the device is made by a Personal Computer using the software PROSOFT
and the cable CVPROG, both developed and provided by DATEXEL. By PROSOFT , that runs under the operative system “WindowsTM *, it is possible to configure
the transmitter to interface it with the most used sensors . In case of sensors with a no-standard output characteristic, it is possible to execute, via software, a “Custom”
linearisation (per step) to obtain an output linearised signal . For Resistance and RTDs sensors it is possible to program the cable compensation with 3 or 4 wires; for
Thermocouples it is possible to program the Cold Junction Compensation ( CJC ) as internal or external. It is possible to set the minimum and maximum values of input
and output ranges in any point of the scale, keeping the minimum span shown in the table below. On the device is provided the function “Damping” that allows the user
to set a programmable filter up to 30 seconds to reduce eventual sudden variations of the input signal. It is housed in a self-extinguish plastic enclosure suitable for DIN

B in-head mounting. Moreover ( by proper mounting kit ) it is possible to mount the DAT 1015 on DIN rail.

USER INSTRUCTIONS

The transmitter DAT 1015 must be powered by a direct voltage between 10 to 32 V and applied to the terminals +V and -V. The 4+20 mA output signal is measurable
in the power loop as shown in the section “Output/Power supply connections”; Rload is the input impedance of instruments on the current loop; to obtain a correct
measure, the value of Rload will be calculated as function of the power supply value ( see section “Technical specification — Load characteristic’). The input connections
must be made as shown in the section “Input connections”. To configure, calibrate and install the transmitter refer to sections “ DAT1015: configuration and calibration”

and “Installation Instructions”.

TECHNICAL SPECIFICATIONS (Typical at 25 °C and in nominal conditions)

Two wire universal transmitter

DAT 1015
programmable by PC

LA TERMOTECNICA

Input type Min Max  Min. span | Input calibration (1) Response time (10+ 90%) about 400 ms
TC(*) CJC int./est. RTD > 0f £0.1% f.s. or £0.2°C | Power supply
J 200°C 1200°C 100 °C | Lowres. > of £0.1% f.s. or £0.15 Q | Power supply voltage 10 .. 32 Vee
K 200°C 1370°C 100°c | Highres. >0f £0.2% f.s. or £1 Q Reverse polarity protection 60 Vcc max
S 50°C 1760°C 400 °C mV,TC >0of £0.1% f.s.or £18 uV | Load characteristic - Rload (maximum load
R ’ Output calibration value on current loop per power supply value)
-50°C 1760°C 400 °C | current +7UA
B 400°C 1820°C  400°C | Input impedance
E -200°C 1000°C ~ 100°C | mV >=10 MQ OhmA
T 200°C  400°C 100 °C | Linearity (1) Ko
N -200°C 1300°C 100 °C E?D + 8? Zc;s
. ) +0.1%1s.
RTD(*) 2,3,4 wires 200°C 850°C 50°c | Line resistance influence 700 ~-----mm--mmmmome -~
Pt100 000 2000 206 | MY <=0.8 uV/Ohm a0 | 4
Pt1000 R R o~ | RTD 3 wires 0.05%/Q ]
Ni100 60°C 180°C  50°C 50 Q balanced max. Work
60°C  150°C 50°C { ) :
Ni1000 ) RTD 4 wires 0.005%/Q Area
Voltage (100 Q balanced max.) 0 ] >
mv -100mV +700mv omv | RTD excitation current
. Typical 0.350 mA 10 1824 2V
Potentiometer P o
(Nominal value) 0Q  200Q 10% %‘:mp' (I:‘:Ic'ft 1 $05°C Temperature & humidity
200Q 5000 10% | ITrmaI rift (1) +001%/°C Operative temperature -40°C .. +85°C
05KQ 50KQ 10% ut scale e e Storage temperature -40°C .. +85°C
. CJC +0,01%/°C = )
RES. 2,3,4 wires Burn-out values Humidity (not condensed) 0..90 %
Low 0Q  300Q 10Q M” ‘: t “I bout 205 mA Housing
High 0Q 20000  200Q Max. Ol: pl; val ue ab °“t 8 ”2\ Material PC +ABS VO
. . n. output value about 2,5 m Mounting DIN B head or bigger
Output type Min Max  Min. span | Max. fault value about 21,6 mA Weiaht about 50
Direct current 4mA  20mA 4mA | Min. fault value about 3,5 mA Dim?ansions G =43 mr% “H =24 mm
Reverse current 20mA - 4mA 4mA- | Damping time constant EMC (for industrial environments)
Selectable from 0.3 to 30 s. Immunity EN 61000-6-2
Value 0: function not active. Emission EN 61000-6-4
(1) referred to input Span (difference between max. and min. values)

(*) For temperature sensors it is possible to set the input range also in F degrees; to made the conversion use the formula: °F = (°C*9/5)+32)
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DAT 1015: CONFIGURATION INSTALLATION INSTRUCTIONS

Notice: before to execute the next operations, check that the drivers The device DAT1015 is suitable for direct DIN B in-head mounting.
of the cable CVPROG in use have been previously installed in the The transmitter must be fixed inside the probe by the proper kit.
Personal Computer. By apposite stirrup, provided on request, it is possible to mount
the device on DIN rail in compliance with EN-50022. It is necessary
to install the device in a place without vibrations; avoid to routing
conductors near power signal cables .

1)Remove the protection plastic cap on DAT 1015.

2) Connect the two plugs of cable CVPROG to the Personal Computer
(USB plug) and to the device (UUSB plug) .

3) ARun the software PROSOFT. Set the COM port assigned to the

CVPROG
cable by the Operative Systern. DIN RAIL MOUNTING (DIN RAIL OPTION)

4) Set the parameters of configuration ..
5) Program the device.

CONFIGURATION BY CABLE CVPROG

A Notice, during this operation don’t power on the
‘ —dEVice. N/ Stirrup***f*’

Fixing screw

LA TERMOTECNICA

uss CONNECTIONS DAT1015
CVPROG CABLE T—— INPUT CONNECTIONS
@ﬁ +< .....
DAT 1015 O @ LT ®
......... @
DAMPINGFUNCTION N o ® ®©
L mmm— L o ®
12%;2 stalndard Output signal . _— T @ _______ @ @
Damping Output signal
(0]
Terminal 1= GND INPUT
- oo OUTPUT/POWER SUPPLY CONNECTIONS
100% =
3
£
— ol 34 s o6 7 e > -
TIME (sec)
DIN B IN-HEAD MOUNTING MECHANICAL DIMENSIONS (mm)
Sensor cables - awmy i
4:20 mA cables ~ N\ Fixing screws S

Protection
plastic cap

24

HOW TO ORDER

I DAT1015 is provided as requested on the Customer’s order. Refer to the section “Technical specification” to determine input and output ranges.
The mounting kit for DIN rail is provided only on request with code DIN RAIL. In case of the configuration is not specified, the parameters must be
set by the user.

ORDER CODE EXAMPLE:
DAT 1015/ [Pt100| / [3wires| / |0+20mA|/ |[LS.|/ [4+20mA|/ [Burn-outup |
[
Input type

High or low Out of

(*) Linearisation options:
scale

Sensor options : S.L.: standard linearisation.

RTD/RES:2,3,4 wires N.L.: no linearisation.
C.L.: linearisation by step (Custom): Output range
| Input range } specify input curve

Datexel reserves its rights to modify totally or in part the characteristics of its products without warning at any time
ED.04.06 REV.05
LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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FEATURES DAT 1066
- Configurable input for RTD, TC, mV, Resistance and Potentiometer Isolated two wire universal transmitter
- Insulation galvanico a 1500 Vca programmable by PC
-Damping function on output
- 4 + 20 mA configurable output on current loop
- Configurable by Personal Computer by cable CVPROG.
- High accuracy
- On-field reconfigurable
- EMC compliant — CE mark
‘ - Suitable for DIN B in-head mounting
- Option for DIN rail mounting in compliance with EN 50022 (DIN RAIL
Option)

GENERAL DESCRIPTION

The isolated transmitter DAT 1066 is able to execute many functions such as : measure and linearisation of the temperature characteristic of RTDs sensors, conversion
of a linear resistance variation, conversion of a voltage signal even coming from a potentiometer connected on its input. Moreover the DAT 1066 is able to measure and
linearise the standard thermocouples with internal cold junction compensation. The measured values are converted in a 4+20 mA current signal . The device guarantees
high accuracy and performance stability both in time and in temperature. The programming of the device is made by a Personal Computer using the software PROSOFT
and the cable CVPROG, both developed and provided by DATEXEL. By PROSOFT , that runs under the operative system “WindowsTM *, it is possible to configure
the transmitter to interface it with the most used sensors . In case of sensors with a no-standard output characteristic, it is possible to execute, via software, a “Custom”
linearisation (per step) to obtain an output linearised signal . For Resistance and RTDs sensors it is possible to program the cable compensation with 3 or 4 wires; for
Thermocouples it is possible to program the Cold Junction Compensation ( CJC ) as internal or external. It is possible to set the minimum and maximum values of input
and output ranges in any point of the scale, keeping the minimum span shown in the table below. Moreover it is available the option of alarm for signal interruption (burn-
out) that allows to set the output value as high or low out of scale . On the device is provided the function “Damping” that allows the user to set a programmable filter
up to 30 seconds to reduce eventual sudden variations of the input signal. The 1500 Vac isolation between input and power supply/output eliminates the effects of all
ground loops eventually existing and allows the use of the transmitter in heavy environmental conditions found in industrial applications. It is housed in a self-extinguish
plastic enclosure suitable for DIN B in-head mounting. Moreover ( by proper mounting kit ) it is possible to mount the DAT 1066 on DIN rail.

USER INSTRUCTIONS

The transmitter DAT 1066 must be powered by a direct voltage between 7 to 32 V and applied to the terminals +V and -V. The 4+20 mA output signal is measurable in
the power loop as shown in the section “Output/Power supply connections”; Rload is the input impedance of instruments on the current loop; to obtain a correct measure,
the value of Rload will be calculated as function of the power supply value ( see section “Technical specification — Load characteristic”). The input connections must
be made as shown in the section “Input connections”. To configure, calibrate and install the transmitter refer to sections “ DAT1066: configuration and calibration” and
“Installation Instructions”.

TECHNICAL SPECIFICATIONS (Typical at 25 °C and in nominal conditions)

LA TERMOTECNICA

Input type Min Max  Min. span | Input calibration (1) Response time (10+ 90%) about 400 ms

TC(*) CJC int./est. RTD > 0f +0.1% f.s. or £0.2°C | Power supply

J 500° o or | Lowres. > of £0.1% f.s. or £0.15 Q | Power supply voltage 7..32Vce

K gggog 1:233808 188 og High res. >0f £0.2% f.s.or £1 Q Reverse polarity protection 60 Vec max

S 50°C 1760°C  400°C | MWTC >of £0.1% f.s.or £18 UV [ Load characteristic - Rload (maximum load

R R R o~ | Output calibration value on current loop per power supply value)

A -50°C 1760°C 400 °C | cyrrent +7UA

400°C 1820°C 400 °C Input impedance

E -200°C 1000°C 100 °C | mV >=10 MQ

T -200°C  400°C 100 °C | Linearity (1)

N -200°C 1300°C  100°C | TC +02%f.s.

. . RTD +0.1%fs.

RTD(") 2,3,4 wires 200°C 850°C 50°C | Line resistance influence

Prio0 200°C 200°C  50°C | MV <208 uviohm

Pt1000 ) 60°C  180°C 50°0 RTD 3 wires 0.05%/Q

Ni100 ool R o (50 Q balanced max.)

Ni1000 60°C 150°C  50°C | RTD 4 wires 0.005%/Q

Voltage (100 Q balanced max.)

mv -100mV +700mv omv | RTD excitation current

Potentiometer g,prf al cJe 2.1(3)550°r(r:1A Temperature & humidity

(Nominal value) 0Q  200Q 10% Th P. [ drift (1 - Operative temperature -40°C .. +85°C

2000 5000 103 | hermal drift (1) . Storage temperat 40°C .. +85°C
Full scale +0.01%/°C & lemperature -
) 0.5KQ  50KQ 10% | cyc +0,01%/°C Humidity (not condensed)  0..90 %

RES. 2,3,4 wires Burn-out values Housing

Low 0Q 3000 100 Max. output value about 20,5 mA Material PC +ABS V0

High 0Q 2000Q 200Q Min.‘output value about S,é mA Mognting DIN B head or bigger

Output type Min ~ Max Min.span | Max. fault value about 21,6 mA Weight about 50 g.

Direct current 4mA  20mA 4mA | Min. fault value about 3,5 mA E;\Tg?fsloqsd rial envi 9= ‘:3)'“"‘ yH=24mm

P or industrial environments

Reverse current 20mA  4mA 4mA g:lr:(g;r;)?et;r;?n c(;)gst;agé . Immunity EN 61000-6-2
Value 0: function not active. Emission EN 61000-6-4
(1) referred to input Span (difference between max. and min. values)

(*) For temperature sensors it is possible to set the input range also in F degrees; to made the conversion use the formula: °F = (°C*9/5)+32)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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DAT 1066: CONFIGURATION
Notice: before to execute the next operations, check that the drivers

INSTALLATION INSTRUCTIONS
The device DAT1066 is suitable for direct DIN B in-head mounting.

of the cable CVPROG in use have been previously installed in the

The transmitter must be fixed inside the probe by the proper kit.

Personal Computer.

1)Remove the protection plastic cap on DAT 1066.

2) Connect the two plugs of cable CVPROG to the Personal Computer

(USB plug) and to the device (uUSB plug) .

3) Run the software PROSOFT. Set the COM port assigned to the CVPROG cable
by the Operative System.

4) Set the parameters of configuration ..

5) Program the device.

- CALIBRATION CONTROL

With software PROSOFT running and device powered:

1) Connect on the input a calibrator setted with minimum and maximum values
referred to the electric signal or to the temperature sensor to measure.

2) Set the calibrator at the minimum value.

3) Verify that the device provides on output the minimum setted value.

4) Set the calibrator at the maximum value.

5) Verify that the device provides on output the maximum setted value.

6) In case of regulation of value obtained in the step 3 and 5, use the ZERO
and SPAN regulators of software PROSOFT. The variation introduced from these
regulators must be calculated as percentage of the input range .

7) Program the device with the new parameters .

CONFIGURATION BY CABLE CVPROG
é CVPROG CABLE :’

%g%ﬂ%
DIN B IN-HEAD MOUNTING
Sensor cables )

l
I

DAT 1066

4:20 mA cables Fixing screws

LA TERMOTECNICA

DIN RAIL MOUNTING (DIN RAIL OPTION)

>

{ Stirrup Fixing screw

HOW TO ORDER

By apposite stirrup, provided on request, it is possible to mount

the device on DIN rail in compliance with EN-50022. It is necessary
to install the device in a place without vibrations; avoid to routing
conductors near power signal cables .

DAT 1066: CONNECTIONS
INPUT CONNECTIONS

mV TC RTD/RES 2 WIRES
@.... +<...
RTD/RES 3 WIRES RTD/RES 4 WIRES

®

®
{1 Tp

Terminal 1= GND INPUT INPUT
OUTPUT/POWER SUPPLY CONNECTIONS

DAMPING FUNCTION

A

Standard Output signal
100%;

909 ' "
% Damping Output signal
—0% >

Input signal

100% %
0o 1 2 3 4 5 6 7 8 TIME (sec)
ISOLATIONS STRUCTURE

Input, prog.

® ’ O~
MECHANICAL DIMENSIONS (mm)

Protection
plastic cap

The DAT1066 is provided as requested on the Customer’s order. Refer to the section “Technical specification” to determine input and output ranges.
The mounting kit for DIN rail is provided only on request with code DIN RAIL. In case of the configuration is not specified, the parameters must be

set by the user.

ORDER CODE EXAMPLE:
DAT 1066 / [Pt100 ] / [3wires| / [0+20°C] / [LS. |/ [4%20mA] / [ Burn-out up |
| [
Input t -
P VP (*) Linearisation options: | High or low Out of scale |
Sensor options : S.L.: standard linearisation.
RTD/RES:2,3,4 wires N.L.: no linearisation. 4| Output range |
C.L.: linearisation by step (Custom):

| Input range I

specify input curve

Datexel reserves its rights to modify totally or in part the characteristics of its products without warning at any time

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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FEATURES

Isolated converter with Output 0+10 V

- Configurable input for RTD, TC, mV, Resistance and Potentiometer
- Insulation galvanico a 1500 Vca

- OUTPUT configurabile in Voltage da 0 a 10 V

- Configurable by Personal Computer by cable CVPROG

- High accuracy

- On-field reconfigurable
- EMC compliant — CE mark
- Suitable for DIN B in-head mounting
- Option for DIN rail mounting in compliance with EN 50022 (DIN RAIL

Option)

GENERAL DESCRIPTION

The isolated converter DAT1135 is able to execute many functions such as: measure and linearisation of the temperature characteristic of RTDs sensors, conversion of
a linear resistance variation, conversion of a voltage signal even coming from a potentiometer connected on its input. The DAT1135 is able to measure and linearise the
standard thermocouples with internal cold junction compensation. The measured values are converted in a 0+10 V signal . The device guarantees high accuracy and
performance stability both in time and in temperature. The programming of the DAT1135 is made by a Personal Computer using the software DATESOFT and the cable
CVPROG, both developed and provided by DATEXEL. By DATESOFT , that runs under the operative system “WindowsTM “, it is possible to configure the transmitter
to interface it with the most used sensors. For Resistance and RTDs sensors it is possible to program the cable compensation with 3 or 4 wires; for Thermocouples it is
possible to program the Cold Junction Compensation ( CJC ) as internal or external. It is possible to set the minimum and maximum values of input and output ranges
in any point of the scale, keeping the minimum span shown in the table below. It is available the option of alarm for signal interruption (burn-out) that allows to set the
output value as high or low out of scale. On the device is provided a function that allows the user to set a programmable filter up to 30 seconds to reduce eventual sudden
variations of the input signal. The 1500 Vac isolation between input and power supply/output eliminates the effects of all ground loops eventually existing and allows
‘ the use of the converter in heavy environmental conditions found in industrial applications. It is housed in a self-extinguish plastic enclosure suitable for DIN B in-head

DAT 1135
programmable by PC

mounting. Moreover ( by proper mounting kit ) it is possible to mount the DAT1135 on DIN rail. USER INSTRUCTIONS

USER INSTRUCTIONS

The converter DAT1135 must be powered by a direct voltage from 18 up to 30V applied to the terminals +V and -V. The output signal 0+10 V is measurable between
the terminals O(OUT) and -V. The input connections must be made as shown in the section “Input connections”. To configure, calibrate and install the converter refer to

sections “ DAT1135: configuration and calibration” and “Installation Instructions”.

TECHNICAL SPECIFICATIONS (Typical at 25 °C and in nominal conditions)

Output Load resistance - Rload

>/=5KQ

26 mA max
about 200 ms

Input type Min
TC(*) CJC int./est.
J -200°C
K -200°C
S 0°C
R 0°C
B 0°C
E -200°C
T -200°C
N -200°C
RTD(*) 2,3,4 wires .
P00 -200°C
Pt1000 -200°C
Ni100 60°C
Ni1000 -60°C
Voltage
mV -100mV
mV -100mV
mV -100mV
Potentiometer
(R nom. <50 KQ) 0%
RES. 2,3,4 wires

0Q

0Q
Output type Min
Direct current oV
Reverse current 10V

(*) For temperature sensors it is possible to set the input range also in F degrees; to made the conversion use the formula: °F = (°C*9/5)+32)

Max

1200°C
1300°C
1750°C
1750°C
1800°C
1000°C

400°C
1300°C

850°C
185°C
180°C
150°C

+90mv
+200mV
+800mV

100%

500Q
2000Q

Max
10V
oV

Min. span

100 °C
100 °C
400 °C
400 °C
400 °C
100 °C
100 °C
100 °C

5mV
10mV
20mV

50%
50Q

500Q

Min. span
1V
1V

Input calibration (1)

RTD > of £0.1% f.s. or £0.2°C
Low res. > of £0.1% f.s. or £0.15 Q
High res. >0of £0.2% f.s. or £1 Q
mV,TC >di £0.1% f.s. or 10 uV
Output calibration
Voltage +5mV
Input impedance
TC, mV >=10 MQ
Linearity (1)
TC +0.2%fs.
RTD +0.1%fs.
Line resistance influence
TC, mV <=0.8 uv/Ohm
RTD 3 wires 0.05%/Q
(50 Q balanced max.)
RTD 4 wires 0.005%/Q
(100 Q balanced max.)
RTD excitation current
Typical 0.350 mA
Comp. CJC +0,5°C
Thermal drift (1)
Full scale +0.01%/°C
CJC +0,01%/°C

Burn-out values
Max. fault value about 11,1V
Min. fault value about -0,65 V

(1) referred to input Span (difference between max. and min. values)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

Voltage output

Short-circuit current

Response time (10+ 90%)
Output filter programmability
Selectable

Power supply

Power supply voltage

Current consumption

Reverse polarity protection

Isolation voltage

Input — Pow. supply/Output
Temperature & humidity

from 0.2t0 30 s.

LA TERMOTECNICA

18 ..30 Vdc
10 mA max.
60 Vce max

1500 Vca, 50 Hz,1 min.

Operative temperature -40°C .. +85°C
Storage temperature -40°C .. +85°C
Humidity (not condensed) 0..90 %

Housing

Material PC +ABS V0O

Mounting DIN B head or bigger
Weight about 50 g.

Dimensions @=43mm;H=24mm
EMC (for industrial environments)

Immunity EN 61000-6-2

Emission EN 61000-6-4




DAT 1135 CONFIGURATION:
Notice: before to execute the next operations, check that the drivers
of the cable CVPROG in use have been previously installed in the

Personal Computer.

1)Remove the protection plastic cap on DAT1135.

2Connect the two plugs of cable CVPROG to the Personal Computer
(USB plug) and to the device (uUUSB plug) .

3) Aprire il programma di CONFIGURATION DATESOFT. Impostare la
porta COM assegnata dal sistema operativo al cavo CVPROG.

4) Set the parameters of configuration ..

5) Program the device.

- CALIBRATION CONTROL

With software PROSOFT running and device powered:

1) Connect on the input a calibrator setted with minimum and maximum
values referred to the electric signal or to the temperature sensor to
measure.

2) Set the calibrator at the minimum value.

3) Verify that the device provides on output the minimum setted value.
4) Set the calibrator at the maximum value.

5) Verify that the device provides on output the maximum setted value.
6) In case of regulation of value obtained in the step 3 and 5, use the
ZERO and SPAN regulators of software PROSOFT. The variation
introduced from these regulators must be calculated as percentage of
the input range .

7) Program the device with the new parameters .

PROGRAMMAZIONE DAT1135 CON CAVO CVPROG

UsB

DAT 1135

O
ﬂ@o

1
DIN B IN-HEAD MOUNTING

Sensor cables o Fixing screws
0:10 V cables

LA TERMOTEC
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Protection
plastic cap

ORDER CODE EXAMPLE:

INSTALLATION INSTRUCTIONS

The device DAT1135 is suitable for direct DIN B in-head mounting.
The transmitter must be fixed inside the probe by the proper kit.
By apposite stirrup, provided on request, it is possible to mount
the device on DIN rail in compliance with EN-50022. It is necessary
to install the device in a place without vibrations; avoid to routing
conductors near power signal cables .

DIN RAIL MOUNTING (DIN RAIL OPTION)

o stirup— P Fixing screw
DAT1135 CONNECTIONS
INPUT CONNECTIONS
mv TC RTDIRES 2 WIRES
+@ @ +< @ """ @
.o —-l®
RTD/RES 3 WIRES RTDIRES 4 WIRES
(0] 0]

®
41 TP

Terminal 1 = GND INPUT
CONNECTIONS LATO Power supply

Terminal -V = GND POWER SUPPLY

CONNECTIONS LATO OUTPUT

Terminal -V = GND OUTPUT

ISOLATIONS STRUCTURE

»OUTPUT
ag@mmw POWER SUPPLY

HOW TO ORDER

The DAT1135 is provided as requested on the Customer’s order. Refer to
the section “Technical specification” to determine input and output ranges.
The mounting kit for DIN rail is provided only on request with code DIN
RAIL. In case of the configuration is not specified, the parameters must
be set by the user.

INPUT

PROG.

DAT 1135/ [Pt100| /  |3wires]| /

[0+200mA | /

[4=20mA] |

Input type

Sensor options :
RTD/RES:2,3,4 wires

| Input range |

Datexel reserves its rights to modify totally or in part the characteristics of its products without warning at any time

| Burn-out up |
I

High or low Out of
scale

Output range

ED.01.14 REV.02
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FEATURES

- Universal configurable input for:

mV, Tc, RTD, Res, Potentiometer, V and mA
- Two outputs configurable in current or voltage
- Trip alarm

- Configurable by dip-switch or PC

- High accuracy

- On-field reconfigurable

- Galvanic isolation among all the ways

- EMC compliant — CE mark

- Suitable for DIN rail mounting in compliance
with EN-50022 and EN-50035

mvV  Tc

¢

RTD/RES

Universal isolated converter
configurable by Dip-Switch or PC
double output & trip amplifier

DAT 4530

> 9O

>60

_4-_1.-

GENERAL DESCRIPTION

»2 Alarm

DC SUPPLY
+

—T-

The universal isolated converter DAT 4530 is able to measure and linearise voltage, current and resistance signals, potentiometers and the standard thermocouples and
RTDs with, if required, the cold junction compensation, the wires compensation. For mV, V and mA input it is possible to set an option for the fast sampling (option HS)
or to extract the square root of the measured signal (option SQRT). In function of programming, the measured values are converted in a current or voltage signal on the
two outputs. Moreover an output contact is available as trip alarm. The device guarantees high accuracy and performances stability both versus time and temperature.
The programming is made by the dip-switch located in the window on the side of the enclosure. By means of dip-switches it is possible to select the input type and
range and the output type without recalibrate the device. Moreover, by Personal Computer the user can program all of the device’s parameters for his own necessity;
the programming by PC allows to set the two outputs with independent settings and the parameters of the Trip Alarm. The 1500 Vac galvanic isolation on all ways (input,
outputs and power supply) eliminates the effects of all ground loops eventually existing and allows the use of the converter in heavy environmental conditions found in
industrial applications. The DAT 4530 is in compliance with the Directive 2004/108/EC on the Electromagnetic Compatibility. It is housed in a plastic enclosure of 12.5
mm thickness suitable for DIN rail mounting in compliance with EN-50022 and EN-50035 standards.

USER INSTRUCTIONS

The converter must be powered by a direct voltage applied to the terminals U and V. The analogue channel measures the value from the sensor connected to the
terminals C-D-E-F-G-H-I-L and transmits the output measures on the terminals M-N-O-P (OUT A) and the terminals Q-R-S-T (OUT B). A contact for the trip alarm is
available on the terminals A-B. The input and output connections must be made as shown in the section “Connections”. It is possible to configure the converter on field
by dip-switch or Personal Computer as shown in the section “ Programming “. The configuration by dipswitches can be made also if the device is powered (note: after
the configuration the device takes some seconds to provide the right output measure ).

Input type Min Max  Min. span
TC CJC int./est.
J -200°C  1200°C 100°C
K -200°C  1300°C 100°C
S 0°C  1750°C  400°C
R 0°C  1750°C  400°C
B 0°C  1850°C  400°C
E -200°C  1000°C 100°C
T -200°C ~ 400°C 100°C
N -200°C  1300°C 100°C
RTD 2,3,4 wires
Pt100 -200°C  850°C 50°C
Pt1000 -85°C 185°C 30°C
Ni100 -60°C 180°C 50°C
Ni1000 -60°C 150°C 30°C
Voltage
mV -100mv  +90mV 5mV
mV -100mV  +200mV 10mV
mV -100mV  +800mV 20mV
Pot. (Rnom. <50 KQ) 0% 100% 10%
RES. 2,3,4 wires

0Q 500Q 50 Q

0Q 2000Q  500Q
Voltage -0V 10v 1V
Current 0Ma 20 mA 1mA
Calibrazione (1)
mV, TC the higher of £0.1% and 12 uV
RTD the higher of £0.1% and +£0.2°C
Res. the higher of £0.1% and +0.15
Potentiometer ~ +0.05 % f.s.
Volt the higher of £0.1% and + 2 mV
mA the higher of +0.1% and £ 6 uA
mV, V, mA +0,5 % f.s (opz. HS)

(1) referred to input Span (difference between max. and min. values)

(*) For temperature sensors it is possible to set the input range also in F degrees; to made the conversion use the formula: °F = (°C*9/5)+32)

Linearity(1)
TC,RTD +0.1%fs.
mV, V, mA +0.05%f.s.
Input impedance
TC, mV >=10 MQ
mA ~22Q
Current di eccitazione sensore
RTD, Res 400 uA
Voltage Aux. ~ >18V @ 20mA
Line resistance influence
TC, mV <=0.8 uV/Ohm
RTD 3wires  0.05%/Q

(50Q balanced max.)
RTD 4 wires  0.005%/Q

(100Q balanced max.)
Thermal drift (1)

Full scale +0.01%/°C

CcJC +0.01%/°C

Comp.CJC +0.5°C

OUTPUT (2 CHANNELS)

Output type  Min Max Min. span

Current 0mA 20mA  4mA

Voltage oV 10V 1V

Aux. Voltage

Current +7UA

Voltage +5mV

Voltage Aux. >12V @ 20mA

Valori fuori scala

Max. output value 22mAor 11V

Min. output value OmAor-0.6V

Output Load resistance - Rload

Current output <500 Q

Voltage output > 10 KQ

Short-circuit current 30 mA max.

Response time (10+ 90%) about 400 ms
100 ms (opz.HS)

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

TECHNICAL SPECIFICATIONS (Typical at 25 °C and in nominal conditions)

ALARM TRIP
Contact SPST
Max Load (resistive) :
Voltage 48 V (calcc)
Current 04A
POWER SUPPLY
Power supply voltage 20 ..30 Vee
Reverse polarity protection 60 Vee max
Current consumption
Current output 90 mA max.
Voltage output 30 mA max
ISOLATION
Among all the ways 1500 Vca,
50 Hz, 1 min
TEMPERATURE AND HUMIDITY
Operative temperature -20°C .. +60°C
Storage temperature -40°C.. +85°C
Humidity (not condensed) 0..90 %
HOUSING
Material Plastica auto-estinguente
Mounting su binario DIN conforme
a EN-50022 e EN-50035
Weight 90 g. circa
EMC ( for industrial environments )
Immunity EN 61000-6-2
Emission EN 61000-6-4

LA TERMOTECNICA
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THRESHOLD OPERATION

HIGH ALARM THRESHOLD

A

Trip level

Trip level - hyst.

<>

T(delay) T(detay)

< Active relay »

For the high alarm the relay goes on when the input signal is higher than
the trip level and after the delay time. The relay goes off only when the
input signal is lower than the trip level minus the hysteresis value or when
reaches the minimum value of the input scale and after the delay time.

PROGRAMMING

CONFIGURATION TRAMITE PC

By software DATESOFT it is possible to:

- set the default programming of the device;

- program the options not available with the dip-switch;

(burn-out level, CJC offset, trip alarm settings, fast sampling, etc...);
- read, in real time, the input and output measures;

- follow the dip-switches configuration wizard.

To configure the device follow the next steps:

1) Power-on the device.

2) Open the protection plastic label on the front of the device.
3) Connect the interface PRODAT to the PC (COM port)

and to the device (PGRM connector).

4) Open DATESOFT.

5) Select the COM port in use.

6) Click on “Open COM”.

7) Click on the icon “Program”.

8) Set the programming data.

9) Click on the icon “Write” to send the programming data to the device.

LOW ALARM THRESHOLD

Trip level + hyst.

Trip level

v

A

v

“» <>

Tidelay) Tiaelay)

¢ Active relay »

For the low alarm the relay goes on when the input signal is lower than
the trip level and after the delay time. The relay goes off only when the
input signal is higher than the trip level plus the hysteresis value or when
reaches the maximum value of the input scale and after the delay time.

PRODAT

POWER SUPPLY
UNIT [

COM PORT

Warning: during these operations the device must always be powered and the TX/RX cable always connected. For information about

DATESOFT refer to the software’s user guide.

‘OutB ‘ ‘Full scale HZero‘
A \ A

/

1P3456[78 .
(LG EELR]E

1234578

(L]

SW1 SW2

\

v Vv
‘Input type‘ ‘Opt ‘ ‘OutA |

R oFfF
§ ON

NOTE:

CONFIGURATION BY DIP-SWITCHES

1) Open the suitable door on the side of the device.

2) Set the input type by the dip-switch SW1 [1..5] (see TAB.1)

3) Set the output A type by the dip-switch SW1 [7..8] and SW2 [1..2] (see
TAB.2)

4) Set, if available, the input option by the dip-switch SW1 [6] (see TAB.3)
5) Set the minimum input scale value (Zero) by the dip-switch SW3 [1..4]
(see TAB.4)*

6) Set the maximum input value (Full scale) by the dip-switch SW2 [3..8]
(see TAB.4)

EX. of configuration

o - ARG

- Input type Pt100
- Option 3 wires
-Out A 4-20 mA
sw2 = ARUaEREe
-OutB 0-10V
- Full scale 200 °C
sws = §figh
- Zero -50 °C

- Itis also possible to set the dip-switches using the wizard of the configuration software following the procedure described in the section "Configuration

by PC” until the step 6 and clicking on icon “Switch”.

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
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TAB.1 — Input type settings

DIP-SWITCH CONFIGURATION TABLES

SW1 SW1 SW1
12345 12345 12345
A18AR eProm - | GHEAR | Tcu AARAR | Res. 2xo
gIRAR jcomv | HAMGR ek [ QABAR | Res s000
AGAAR 20omv | GAAGR er | AEARR  Prico
gafAR jsoomv | HGAGH |Tes REAAR | nitoo
ARGAR ov | GEAER e (AMERE Ptk
pEAR 2oma MAQER e QMEAE NitK
"L"'l. NS AUERE | Pot. <5000
AEEER ev  EHEBE | Pot <2xo
TAB.2 TAB.3
out A OutB Options
S;N; 51W22 SéNW cJc RTD/RES
AR o2oma || AR o-20ma R | External  3wires
g 420ma || gR 420ma § | ntemal | 24 wires
Ag o-1ov Ag o1ov
g osv g osv

NOTES:

* To set the input range refer to the TAB.4 (next pages) referred to the
input type selected by the TAB.1.

* If the dip-switches SW1 [1..5] are all set in the position 0 (‘EPROM”),
the device will follow the configuration programmed by PC ( input type
and range, output type and range, trip alarm ‘s settings and options).

* If the dip-switches SW2 [3..8] and SW3 [1..4] are all set in the position
0 (“Default”), the device will follow the input scale programmed by PC
for the input type selected by the dip-switches SW1 [1..5]

* Eventual wrong dip-switches settings will be signalled by the blinking of
the led “PWR’".

* If the dip-switch SW1 [6] is set in the ON position and is in progress a
measure by Resistance or RTD 2 wires sensor, it is necessary to
connect the

TAB.4a —mV, Tc input scale settings

Zero

Full scale

Sw3 sw2 sw2 sw2 sw2
1234 mv-°C 345678 mMV-°C (345678 mV-"C (345678 mV-C |345678 mV-°C
AAAR oeraur |AHAMAN oetour AAAMGH 75 | BHENAR 225 | AARAQH 700
WAAR 200 |HEMAR o | WAAMGA so | AEAEW 20 | WAMMRH 7so
RaAR -0 |AQEMER 5 | MGAMGA e | EAAAE 255 | AUAMGE soo
glf =0 |GWAAAA o |GWAMGA co  |QHAARA 275 | RERMER eso
ARER o |AMGHAR 15 | AMQAGA o5 | AMGAAR =0 | AMGARH oo
WAAR so  |GMGHAR 20 | GAGAGA oo | AEAAE =25 | QAGARE oso
Baul <o |BWWHA8 25 |MQWAQA 1o | BEWAAE a0 | AWARE 1000
BEER =0 |GEEAAA o | GGAGA 10 | GHEARA =75 | GHAAEE tioo
AOAE =20 |BA8GAA s | AAAQEA 1co | AAMGAR <co | AMMQEE 1200
WAAR -0 |GMREEA <0 |AMGEA 140 | EMMERE 425 | WARHEH 1300
Rl o AUAGAR <5 BRRAAR 0o | ARAGAR <50 |\ AQAQEH 1400
WilW o |WRAEAM so | WWAGEA teo | NWMAAW 475 |WHAHEH 1500
AREE 20 |MAGEAA s | AMGHEA 170 | AAGHAR sco | AMEEER e00
WANN so  |GMEEEM eo | AQHGA e | HWEEE sso | WARHEH t7e0
MaEE 10 |BEEEAM o5 |MGQEAAR 1co | BEEAAE eco | MHRHEE <s00
WAEE 5o |EEEAM 7o |WAGEA oo | EEEAE eso | HHRHEE s
TAB.4b — P1100, Pt1K, Ni100, Ni1K input scale settings

Zero Full scale

SW3 sw2 swW2 sw2 sSw2
1234 | °C 345678 °C 345678 °C 345678 °C 345678 °C
ARAR | oetautt |AMAAAN Detaurt MNMMGN 75 HANEAG 210 | AMAMGR 7o
WAAR | oo |QAMAAE o | AMAEH so  EAMENE 220 | AARRN seo
AAR 50 (MQAAARM s (MGAAGA o5 MGAAAR 20 | AGARGH 30
uff | oo |QHAAAR o | QHARRA o QAMAE 2<0  QRABEE 4o
AMGA o |AMGAAM +s | AAGAGA o5 MAGEAG 20 | AMQARR <25
WBal | <o [WAGAMAE 20 GBWAEN oo | WAWAAW 20 | HERERE 450
AGdd | o |AGWAAR 25 AGEAEA 0 MWRAAE 270 | MWWAWN <75
aeEf | 20 |QWEARE o | QHEARA o0 QERANE 20 QREAEE soo
ARAR o |MAMQAM s | AAMGEA @0 MAMEAE 200 | AMARGA 525
"LL " gARQAR <o | QAAQQA 1«0 | GAREAR so0 | EAEEE s
Auli AufEmR <5 MGAQEA 10 | BARWRE 10 | AWANEN sco
WalE | o |WHAGAR so | WHAGEA ceo  QEARAE a0 QRAREE e
AMGE 20 |MAGQAM s | AAQEEA 7o MAGEME s0  MMQREE oo
WAE o |WAWHAE o | QAGHEA veo | WAREEW e<o | WAREEE 750
AGAE 5o |MOWAAM o5 | MGEEEA oo MEEERE s | AWHARE s
NN | oo |WHNEER 7o | WRWEES 200 HEEEOW eco | HEEEEE e
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TAB.4c — Resistance < 2 Kohm input scale settings.

Zero Full Scale

132W334 o SSA\lNSZBTr'B o 354\,\’52678 o 354W5257a o 3S4W5267a o
ARRR | oetaut [ARARAN Oeraur BRNARA sco  ARABAR 1150 | AAMMRE 1eco
ARE (o |WAAAMMA sco | EMMGA 20 GABBAR 1175 AMMEE teso
AuER | 1so  [BGAMEA s2o | BEHAGA ee0  AGEEAR 1200 \AQARRE 170
WAA® | 200 |GEAMMA s«0  QEAMGA sco  QEAMRQ 1225 | QAAMRH 1750
ARRE | 2s0  |MAGWAMA sco  MAGAGA sso  MAQARM 1250 \MAQARE 1800
WARE (oo |WAWAMA oo | OWAAA oo HERBAR 1275 | WARMER oo
AURE | oso  [MWAEA oo | BRWAGA 920 MGREAR 1sco | AQEARE 100
WERE | sc0  |WAWARA o0 | QEWAGA o«0  REEEAN 1325 | HARHARE 1os0
ARRE  4so |MAMQAN cs0  MAMGRA oco  MAMGAW +es0  MAMGRE 2000
WARE | soo  [WAAGWAM cco | EMAWA oso  HABWAR 1375 | WAMMER 2000
AUE | sso  [MAWAM eso | BRMAAA t1oco  AGBRAR 14c0 | AQARER 2000
WARW (oo |WWAWAM 7oo | EMWAA 1025 REBWAR 1425 | HAARER 2000
RGN eso  |MAGWGAR 720 | AMGWGA t1oso | AMQRAR 1450 |AAREAE 2000
WARE | 7oo  [WAWMEM 7s0 | OWWAA tors | RAWWAN 1475 WARHER 2000
ARRE | 7s0  [BAWWAA 7eo | BRAAAA 1100 AGEEAN 1sco | AQEEER 2000
WERE | sco  |WWWWAA 70 | EWWAA 1125 REEWAN t1sso | HAHEEE 2000
TAB.4d — Resistance < 500 ohm input scale settings

Zero Full Scale

SW3 Sw2 sw2 Sw2 sw2

1234 | Q 345678 O 345678 Q 345678 O 345678 O
RARA | oetout | ANNNNN Oeraur BENNGH 125 MAARME 20 | BEBRER s7o
Wiee o WAmAEN so  GAMAEE 1co  QAAAAN 220 | QAMARR o0
Agl8 | o (BQHAER 55 BQARER t1ss BQARAR 2e0 | BRARER sco
WaAd | 2o |QEEAAAN e HEAMGA 140 | QUARME 2¢0 | QEARER <00
MRG0 |AEGAAN o5 | BNGHGA 145 MAGQEAE 20 | BEQRER 410
WAl <o |WEWAAN 7o WEWHWA tso  WARAME 20 | HAREER <20
Build | so  [MGEAMN 75 | MQWAGA 155 | BUEBAE 270 AQAAGEE <30
waef | 75 |WEEAAN so | HWWAWA teo | WWRAME 20 | HERRER 4«0
AR | oo |ARMEEN ss  BOBQWA o5 MAMRAE 200 | BAMRER <50
WARW | 125 [WAMEEN oo | WAMARA 170 HRBEAE e0  WAMRAE <so
Bafd | tso  [MGRGAN o5 | MAAQGA 175 | BEBEAE 30 AQAHGE <70
WalE | 75 |WAAEER oo | HAAGER tso | WAMGAW 20 | AARER <s0
BAGH | 200 |MEQEEN 105 | BEEHWA e MAGURAN 20 | BAQEER 40
WARH | 225 |WEWWEN tro  HEWAWA tco  WAGMAW 30 | HAREER soo
MURE | 250 |AGRAAN s BAAAWA t1es  MURRAN oo | BEERAR sco
WORE | o |HEEEAN 120 | HEWAWA 200 | GEREAN sco | HEEEEW sco
TAB.4e — Potentiometer input scale settings

Zero Full Scale

152W 334 % SS;A{SZG?B % 3S4W52678 % SiWSQB'/’B % 3%1\,\&2673 %
ARRR | oetaut [AAANEN oetaur BAAMQE s« | ABMAMG oo AHBMQR os
wAER (o |WAMHER s WAAMGE sc  QAARME s= | WAMMER 100
Aufd | o5 |MQAARR o | BGAMER ss | AQARAM 7o | BEAMER 100
AR |20 |QQAMEE e |GGMBER <0 |GEAMAQ 72 QEAMGE 100
ARQM |25  |MAGARE oo | MOGMAM 42 | BOGEAM 7+ MMAAGE 100
WAl o |WAGARE o2 |GOWMAM 4« | OWMA 7 WMAARE 100
Aol | s |AuufB® o« |BGRBAR 4 | BWWAA 72 MWAARE 100
el [ <0 |WWWARE v | HWRBAM 4 | HAWAAN s WWAARE 100
ARAW | 25 |AAMGER +s  BOMWWE so | AMMGAN s> | BHAEEE 00
WAAW | so  |WAMWER 20 EEMWEE s> | WAMGAM s+ | WHAEEE 100
MGl |55  [BAMGER 2> BQAGEE s+ BGAGHE == | RROARE oo
Wil | eo  [WAMGER 2+ HWAWWE s HEAGME s | HEOARE 1o
AMGR |65 [MAwaEA 2 BNGWEE 5= BOQHE oo | RAEERE oo
WAGE | 7o |WAWWE® 2= WAGWEE so  NAWWMW o2 | WANEER 100
AGGE | 75 [MAWWER so  MGWAEM s2  MAWEMW o+ | MAEER 100
WHEW | so  |WOGEAM 32 | HEWWEM o« | QWWGAH e | HEEEEE 100
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TAB.4f — Impostazione campo scala mA

Zero Fondo Scala

SW3 sw2 sw2 sw2 sw2

1234 | mA 345678 mA 345678 mA 345678 345678 mA
RRAR | Ocreur | RRNARE Do RERNGE = REANAQ s | BERAQQ oo
gim | o wARRAA s | GABREM s> QAMAMR 1175 QARREE es
AaAd | s |MGMAEN s> BGEMGM s« | NQMAMM 2 MGARQE 7
'L ulied s+ QRNAAR so  NWREMN 1225 QRERAR 175
AMGA | 25  [MAGAAA so | MMGRAM es | AMQAAR 125 | AAGRAE 7o
Ll T "{af | NEE"T, lof" . RCH', l.f. " IREXCH"L 'l
AaEd | =5 [MQuAAM o | MQWAAA o2 | MUGAAR s BEEEEE o
1L aAAd o2 | HEWAAM o4 HWWAMM 1325 HARARE o5
ARG |«  [MAMGEN e« MARGEM oo MAMGAW =5 MARREE 20
il | s AMGAR oo | GARGAM oc  WAMAMM +o7s |QAMGHE 20
OB | 55 |MuMEEN cs  EGEAWA 1o | NQRAAN 0+ REEGEE 20
'L ufald 7 | GEEEER ro2s GERAMM 1425 |MEARHE 20
MW | o5 [MAGEEM 72 | BOGWAR ros | AMGQGAR 45 | BEEEEE 20
Whe | 7 uAuGAA 7+ | HAGEER co7s GHWAMM 1475 |HAMEEE 20
AMAd | 75 [MGGEEA 7o | BWWWAR 0 | MOWGAR s BEEEEE 2
' WaGBl 75 HEWEEE 25 WEWAAN s | HAREER 20
TAB .4g — Impostazione campo scala Volt

Zero Fondo Scala

132\/\[334 Volt 345675 Volt 45678 Volt 345675 Volt 3S4W5267a Volt
MARA | Detauit ARAARN Detour AHENGA 34 MAMARE cc MMAMGR os
ARd | o GRRNNN o5 | GAMNGH o WANAMG oc  EMNER 0
Rufd | s (BWMARM oc | BGEMGA s | MQEMME 7 MGARER o
']l WafARA os | QUAMGA « GGAAMG 2> | GEAMER 1
RAGA 25 |MAGAMA + | AMGAGA <2 AAGAAG 74 | BAGRER 10
("] pfuARA 02 | QAGAGA <+ GHAGARE 7 | AGRER 1o
Buhd =5 |MuuARd v+ | MGGAGA <c  HWWAAW 7 | RWAMEE 10
Waet | - WaufRY +o  NANANA <c  HAWAM@ s | HAWNE 10
ARG |25  (BOMGAR < |[RAMGEA s | PMARAMW s2  MAMRER o
Wit s pAMGRA 2 | GAMGGA s> GAMQAE o4 | HAARER 1o
Bafd 55 |MaMafd 22 | MGAWGA s+ MM sc | BRARER 10
Wil e nafufd 24 | GUAGGA 5o  WWAAAW ss | HAAREE 10
ARE o5  [BUWWAM 2c | BOGAAA s | PMEGEAW o MAARER o
LT AGEEY 25 WAMAAA ¢ WOWAAN o2 | HAEEEM 10
MEd 75 |MaWEAA = | MGGMGA s>  MOGAMR o+ | BEEREE 1o
"' BAGERA s> | QUGHGA 6+ | ROGAAG cc | GHGRER 1o
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The device is suitable for fitting to DIN rails in the vertical position. COREECIIDNE

For optimum operation and long life follow these instructions: INPUT SIDE OUTPUT SIDE

When the devices are installed side by side it may be necessary to mv TC CHANNEL A

separate them by at least 5 mm in the following cases: _ v

- If panel temperature exceeds 45°C. p— @ ©}--- _+

- Use of high power supply value (> 27 Vdc ). @ < Vout lout }
- Use of one or both current outputs. (D x X
- Use of active current input.. RTDIRES 2W  RTD/RES 3W. @ === Tt
Make sure that sufficient air flow is provided for the device avoiding to 6____ +

place raceways or other objects which could obstruct the ventilation slits. ,o
Moreover it is suggested to avoid that devices are mounted above E

appliances generating heat; their ideal place should be in the lower part ®t--- Vde

of the panel. Install the device in a place without vibrations. Moreover it is —

suggested to avoid routing conductors near power signal cables (motors,

induction ovens, inverters etc...) and to use shielded cable for connecting RTD/RES LW Pot CHANNEL B

signals.

ISOLATION STRUCTURE

I_ v mA
@ [T 1] @ I t
Vout$ o E
INPUT z m
> OUTPUT A Of--- ®f---
TRIP ‘
ALARM OUTPUTB v Active mA input
<@ POWER SUPPLY “""";“::;:“.3:5'“

®)
¢: @ o ---—J
®

Passive mA |nput
Connected to active

EICHCXC)
[© é@lle 5 o)

153 A current loop

B +i.ﬁ

®

\E : TRIP ALARM POWER SUPPLY

= -

112

LIGHT SIGNALLING
HOW TO ORDER
LED  COLOUR  STATE DESCRIPTION

LA TERMOTECNICA

The device is provided as requested on the Customer’s order. Refer to  PwR GREEN ON Device powered
the section “Programming” to determine the input and output ranges. In OFF Device not powered
case of the configuration is not specified, the parameters must be set by BLINKING Wrong dip-switches settings
the user. ALARM RED ON Trip alarm active

OFF Trip alarm not active
ORDER CODE EXAMPLE:
DAT 4530 / [Pt100 | / [0+20°C]| / [4+20mA]| / [4+20mA] / |3wires|

| Options I

Datexel reserves its rights to modify totally or in part the characteristics of its products without warning at any time

ED.05.08-R.09

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it




LT CAL®
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The certifications and calibrations program for:

*  Thermocouples and RTD’s

*  Thermometric measurement chains, sensor plus
indicator

*  Temperature calibrators

* Indicators

*  Plants, thermal mapping, thermal profiles

Company quality assurance systems were set up in accordance
with 1ISO 9001, 9002, 9003 specifications starting from 1987.
Other guidance regulations are applied to specific industrial
sectors such as GMP (pharmaceutical and medical technologies)
or QS9000 (automotive), etc. However, any company, also
engaged in supplying services (banks, insurance companies,
hospitals, etc.) can apply ISO quality assurance systems.

All ISO guidelines and specifications specifically require the
introduction and maintenance
of calibration or testing systems at the companies.

The LT cal® calibration certificates are fully compliant with the
criteria established by QS regulations

1SO 9001
ISO 10012-1
GMP

FDA

QS 9000

LT cal® is the best compromise between quality and cost that the
LA TERMOTECNICA calibration laboratories are able to offer.

LT cal® are available in Italian and English as they are valid and
recognized in all countries where I1SO standards are in force and
applied.

LA TERMOTECNICA
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LT CAL®
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Are low cost calibration certificates, an alternative to ACCREDIA
certificates. However, the calibration procedures have been
carried out in accordance with EAL-R2 (European cooperation for
Accreditation of Laboratories) guidelines and with UNI CEI EN
45000 specifications (general criteria for the operation of testing
laboratories).

*  Calibrations based on comparison with master
samples in the temperature range from -40 to +1064°C.

Single element thermopouples

RANGE N°POINTS TABULATION ORDER CODE
0..1064 °C 5 yes XS TC51SSR
0..600°C 4 yes XS TC428SR
0..250 °C 3 yes XS TC33SSR
0..100 °C 3 yes XS TC34SSR
-40..40°C 3 yes XS TC35SSR

Additional points on request.
Temperature points must be indicated when ortering.

Single element RTD’ s

RANGE N°POINTS TABULATION ORDER CODE
0..400°C 4 yes XS P46SSR
0..250°C 3 yes XS P43SSR
0..100°C 3 yes XS P34SSR
-40..40°C 3 yes XS P35SSR

Additional points on request.
Temperature points must be indicated when ortering.

The calibrations are carried out by specialized personnel in our
thermometric laboratory according to the following procedures

e -40 .. +40 °C In liquid thermostat for comparison with
platinum resistance master temperature sensor

+40 .. +250 °C in silicone fluid thermostat for comparison
with platinum resistance master temperature sensor

+250 .. +600 °C In termostato a sali fusi per confronto con
termometro campione a Resistance di Platinum

+600 .. +1064 °C In oven with comparison block for
comparison with platinum resistance master thermocouple




LT CAL®

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it

Are low cost calibration certificates, an alternative to ACCREDIA
certificates. However, the calibration procedures have been
carried out in accordance with EAL-R2 (European cooperation
for Accreditation of Laboratories) guidelines and with UNI CEI EN
45000 specifications (general criteria for the operation of testing
laboratories)

* (Calibrations based on comparison with master samples
in the temperature range from -40 to +1064°C.

The measurement chain is the thermometric system consisting
of a temperature detector system plus sensor (recorder indicator
temperature detector, etc.) Temperature detectors and sensors of
any brand or model can be certified provided they are sent to our
laboratories accompanied by any instructions for use manuals.
The certificate indicates the values measured, the actual values
and the deviation in °C recorded at each measurement point in
a table.

RANGE N°POINTS TABULATION ORDER CODE
0..1064 °C 5 non. disp XC 5TCRS
0..600 °C 4 non. disp XC 4TCRS
0..250°C 3 non. disp XC 3TCRS
0..100 °C 3 non. disp XC 3TCRS
-40 .. 40 °C 3 non. disp XC 3TCRS

Additional points on request.
Temperature points must be indicated when ordering.

The calibrations are carried out by specialized personnel in our
thermometric laboratory according to the following procedures

e -40 .. +40 °C In liquid thermostat for comparison with
platinum resistance master temperature sensor

* +40 .. 250 °C in silicone fluid thermostat for comparison
with platinum resistance master temperature sensor

* 4250 .. +600 °C IIn melted salt thermostat for comparison
with platinum resistance master temperature sensor

* +600 .. +1064 °C In oven with comparison block for
comparison with platinum resistance master thermocouple

LA TERMOTECNICA
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LT cal® TEMPERATURE CALIBRATORS
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Are low cost calibration certificates, an alternative to ACCREDIA
certificates. However, the calibration procedures have been
carried out in accordance with EAL-R2 (European cooperation for
Accreditation of Laboratories) guidelines and with UNI CEIl EN
45000 specifications (general criteria for the operation of testing
laboratories).

Certification of calibration systems for thermocouple sensors
consists in running of tests which assess the performance of
the calibration instrument both as regards measurement of
thermoelectromotive forces (EMF) and as measurement of these.

To do this, voltage calibrators set by the national center “ISTITUTO
NAZIONALE G. FERRARIS” are used which assures traceability
of the master samples used.

Usually, it is sufficient to calibrate an instrument on one or two
scales (where scale means a type of linearization, for example TC
K and/or TC J). However, the calibrators can be certified on any
scale and for any type of thermocouple J KTRSBCGDULN
E F) on request

MEASUREMENT/ 5
SIMULATION N°POINTS TABULATION ORDER CODE
Iz blan o 10 o XC 10TCRN
thermocouple) :
AEEB(Ey iG] 10 o XC 12TCRN
thermocouple) ’
additional scale (any 6 o

type of thermocpuple)

Additional scale on request.
Temperature points must be indicate when ordering.




LT CAL® INDICATORS

Are low cost calibration certificates, an alternative to ACCREDIA
certificates. However, the calibration procedures have been
carried out in accordance with EAL-R2 (European cooperation for
Accreditation of Laboratories) guidelines and with UNI CEI EN
45000 specifications (general criteria for the operation of testing
laboratories).

Any type of temperature indicator, thermo-regulators, recorders,
dataloggers, both portable and fixed can be calibrated provided
they are preset for thermocouple input (JKTRSBCGDULN
E F) or RTD’s (PT100-PT1000- PT25-Ni1000-Ni10). HAND HEALD TERMOMETERS

To do this, voltage calibrators set by the national center “ISTITUTO
NAZIONALE G. FERRARIS” are used which assures traceability
of the master samples used.

MEASUREMENT N°POINTS TABULATION ORDER CODE

1 scale (any type of

10 no. XC 10TIRN
thermocouple)
2 scale (any type of 10 o XCA2TIRN
thermocouple) ’
additional scale (any 6 o RECORDERS

type of thermocpuple)

LA TERMOTECNICA

Additional scale on request.
Temperature points must be indicate when ordering.

REGULATORS

LA TERMOTECNICA s.r.l. Via Volvera, 74/1, 10090, Bruino (TO)
Tel. 011/9085288 - www.latermotecnica.it - info@latermotecnica.it



LA TERMOTECNICA

LT cal® SYSTEM
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Are low cost calibration certificates, an alternative to ACCREDIA
certificates. However, the calibration procedures have been
carried out in accordance with EAL-R2 (European cooperation for
Accreditation of Laboratories) guidelines and with UNI CEI EN
45000 specifications (general criteria for the operation of testing
laboratories).

In view of the particular characteristics of each installation, on-
site checking of systems requires a specific approach to each
individual case. Certain types of tests that can be considered
common and applicable in most cases can however be identified.

THERMAL MAPPING

In closed process plants (chamber furnaces, muffle furnaces,
crucible furnaces, incinerators, etc.), uniformity of the temperature
inside the hot or treatment chamber must be checked. In these
cases, up to 20 sensors can be positioned inside to perform a
typical cycle. The related data are stored in the form of graphs
and/or digital data using an acquisition system connected to a PC
that permits customized post-processing.

THERMAL PROFILES

In pass-through systems (tunnel, carpet, bogie type furnaces,
etc.), a check must be made on conformity of the temperature
reached by the material to be treated both as regards absolute
value (value reached) and in terms of dwell time. Where possible,
probes (fastened to the drive system or to the material) that pass
through the entire plant are used connected to an acquisition
system with a PC that permits graphic or digital processing.
Alternatively, where this is not possible due to the winding path
followed, wireless systems also resistant to high temperatures are
used which, when connected subsequently to a PC; provide the
data saved in an internal memory.




PRINCIPLE OF OPERATION

A thermocouple is a passive electric transducer (as it does not
require powering). The physical principle on which it is based is <«

known as the Seebeck effect (from the name of the scientist who T < > T
discovered it). Thermocouples are made of two dissimilar metal !
wires joined at their measuring end. If the two junctions are at .
a different temperature, a current proportional to the difference i=F(t1;t2)
in temperature between the two junctions will start to flow in the

circuit.

Obviously, when the circuit is interrupted, a thermoelectromotive
force is generated, the polarity and intensity of this force depends < lf.e.m.
(t1-t2 being equal) only on the nature of the two metals used. The T, T,
junction that senses the temperature is known as the hot junction f.e.m.=F(t1;t2)

and the measurement junction is known as the cold or reference

junction.

From a practical point of view, to measure the absolute value of a thermocouple
temperature, the temperature of the cold junction must be <
known so as to calculate the value of the temperature of the hot
junction according to difference between these. In an industrial
environment, this task is usually performed automatically by the

measurement system, whether this is a thermo-regulator, a digital cables
thermometer, a recorder or other. It is important to note that the

Connection cables must be made of the same material as the pointer

sensor and also that Connections must be made complying with (150 1]

polarity.

LA TERMOTECNICA

MAIN TYPE OF THERMOCOUPLES

TYPE MATERIAL RANGE [°C] DESCRIPTION

S Pt vs. Pt10%Rh -50... +1760 Noble metal thermocouple. Resistence to high temperature, inert or oxidizing atmosphere.

R Ptvs. Pt13%Rh -50 .. +1760 Noble metal thermocouple. Resistence to high temperature, inert or oxidizing atmosphere.

B Pt6%Rh vs. Pt30%Rh 0..+1820 Noble metal thermocouple. Resistence to high temperature, inert or oxidizing atmosphere.

J Fe vs. Co -200 .. +760 Base metal thermocouple. For average range temperature in reducing, vacuum and inert atmosphere.

K BmA 270 . +1370 Base metal thermocouple, thank to wide range and low cost, result the most used in industry. Do not use in
reducent atmosphere.

T Cuvs. Co 270 . +400 Base metal thermocouple. for precise measurement at average low temperature, in oxidizing or reducent
atmosphere.

N Nicrosil vs. Nisil -270 .. +1300 Base metal thermocouple. In option to K type, were more precision is needed.

E Cr vs. Co 270 . +1000 Base metal thermocouple.Highest EMF change per degree, to be used in oxidizing or inert atmosphere, limited

use in vacuum or inert.
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CONSTRUCTION

Two ways may be used to construct a thermocouple
WITH MINERAL INSULATION

Magnesium oxide insulated cables are used which consist of an
exter nal metal sheath housing the wires which are insulated from
each other and in relation to the outer sheath with compressed
MgO powder. With this system, sturdy sensors are obtained
featuring high level tolerance to shock and vibrations and much
higher performance than those constructed according to the
classical method. They can also be bent thus adapting readily
to housings with winding paths. Speed of response, possibility of
miniaturization and service life are other particular characteristics
of mineral insulated sensors.

WITH CALIBRATED WIRES AND INSULATORS

The wires are insulated by an external rigid sheath using ceramic
in sulators. The external sheath protect the wires against gases
or corrosive agents that may be present in the measurement
environment. Selection of wires of suitable diameter and type
according to harsh ness of the environment is also important
while ceramic or fiberglass insulators can be used according to
the maximum service tempera ture to be reached.

A PERFORMANCE COMPARISON

SPEED OF RESISTENCE TO
RESPONSE VIBRATION
100 100
75 75
50 50
25 25
0 0
wires wires
Mgo and Mgo and
insulat. insulat.
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75

30

25

B
L Ceramic insulator
1 E ; Protection
N sheath
T
Thermocouple
~
MgO powder
Protection
sheath
Thermocouple

RESISTENCE TO
PRESSURE
0

Mgo
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TYPES OF JUNCTION

There are three possible versions of the hot or sensing junction:

HOT JUNCTION UNGROUNDED HOT JUNCTION

The junction is not in contact with the external sheath. This means
that it is generally immune to disturbances cause by stray currents
generated by magnetic fields or equipment working under voltage.
It is a good compromise between protection against disturbances
and speed of response.

Insulated

GROUNDED HOT JUNCTION

The junction is an integral part of the weld that seals the sensing
tip of the thermocouple. These thermocouples have the fastest
response times but, because of the ground Connection of the
junction, they may be affected by distur bances on the output
signal. In some cases, this type of junction cannot be used if the
measure ment system is not insulated.

Gorunded

EXPOSED HOT JUNCTION

The junction is exposed to the atmosphere of the measurement
area. Response time is by far the highest of the three solutions
with the same diameter of the outer sheath. It is not suitable
for measurements at high temperatures and in aggres sive Exposed
environments.

RESPONSE TIME

The results of a study carried out in laboratory conditions intended
to establish the response times of thermocouple sensors are
provided below.

LA TERMOTECNICA

The time constant refers to the study in ambient pressure and
temperature conditions in a flow of air moving at 20 m/s for the
thermocouple shown in figure TR1.

The time constant or response time is defined as the time taken
by the sensor to reach 63% of an instantaneous temperature
variation. The time constant is not tied to the difference in
temperature of a specific thermal gradient.

( \<‘> (M

1/f§\1

LU

\J M 8 N

-

dl d .

Bare wire MgO Bare wire M?O
grounded twisted insulated
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The data are presented in the form of graphs in the table below. Knowing the diameter of a sensor, it is easy to estimate the corresponding
time constant and, assuming the response time expected from a thermocouple, it is equally simple to calculate the diameter able to
comply with this condition.

Note: the data indicated refer to thermocouples with type A or type B junctions (ref. fig. TR1); to estimate the response time of type C
or D junction sensors (ref. Fig. TR1), the time constant is higher and must be corrected multiplying by a factor of 1.5.

12 2.2
10 2.0
0.8 1.8
0.6 16
04 14
0.2 1.2
04 0.2 0.3 0.4 05 0.6 0.6 0.65 0.7 0.75 0.8 0.85
Wires or sheath diameter [mm] Wires or sheath diameter [mm]
120 ' 90.0
10.0 75.0 B
80 60.0
6.0 45.0
4.0 30.0
2.0 15.0
1.0 1.5 2.0 2.5 3.0 3.5 3.0 4.0 5.0 6.0 7.0 8.0
Wires or sheath diameter [mm] Wires or sheath diameter [mm]
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PERECISIONE E CLASSI DI TOLERANCES

LA TERMOTECNICA, produces in accordance with various reference standards, that is to say:

* UNIT7938
*  ANSIMC96
* |EC584

There are two precision classes:
* Class 1 ( special)
* Class 2 ( standard )

The permissible tolerance values for the various types of thermocouple at the various temperatures are indicated in

the table below: CLASS 1 CLASS 2

SPECIAL STANDARD
0,5 °C 0 0.004x|t| 1°C 00.0075x[t|
THERMOCOUPLE
Temperature range in witch the tollerance is valid
T
-40 .. +350 °C -40 .. +350 °C
1,5 °C 0 0.004x]t| 25°C 00.0075x]t|
THERMOCOUPLE
temperature range in witch the tollerance is valid
E
J -40 .. +800 °C -40 .. +900 °C
K -40 .. +750 °C -40 .. +750 °C
-40 .. +1000 °C -40 .. +1200 °C
1 °C o [1+0.003(t-1100)] °C 1,5 °C 0 0.0025xt]|
THERMOCOUPLE
temperature range in witch the tollerance is valid
R/S
B 0..+1600 °C 0..+1600 °C

+600 .. 1700 °C
As can be noted, the maximum and minimum error that a sensor must not exceed to be considered in tolerance is expressed as
absolute value in °C or as percentage value of the temperature to be measured; obviously, the larger of the two is applied (according
to the temperature).

Example1: if we measure 184°C with a class 2 type K sensor, the maximum measurement error may be:

+/-2.5°C (as 2.5 is larger than 0.0075 [184] = 1.38°C).

LA TERMOTECNICA

Example: if we measure 981°C with a class 1 type K sensor, the maximum measurement error may be:

+/- (0.004[981]) = +/- 3.92°C (as 3.92 is higher than 1.5°C).

600°C 1700°C 0°C  600°C 1600°C -40°C  333°C 9(|)0°C
o o
wn o
2 3 o g g 5
+ ¥ ¥ ¥ ¥ ¥
type B type RIS type E
-40°C  333°C 750°C -40°C  333°C 12|00°C -40°C  133°C 350°C
g.) [&]
0 2 0 & ©
¥ ¥ ¥ ¥ ¥ ¥
type J type K type T
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LINEARITY AND CONVERSION TABLES

According to the reference standard, there are polynomial linear functions that provide the mathematical relationship that links
temperature and thermoelectromotive force (EMF). Each TC, as defined by the tables, complies with a mathematical relationship
which is generally of the following type:

n
E= zai(tgo)i
i=1

Where ai are calculated coefficients and t90 is the temperature measured (t90 indicates that the STI 90 temperature scale is used).
Usually the scale range of a thermocouple cannot be reproduced using a single polynomial curve; this means that there are several
polynomial curves for the same thermocouple.

80 0.08

DN TN

7
l/

//
4
pa,
/
—

0.04

f.e.m. [mV]
\\ N
\\\ ~
Seebeck coefficent [mV/°C]

\K
20 // & 0.02 L
/ '/l R ’ 3
R
—
0 500 1000 1500 200 4500 0 500 1000 1500
Temperature [°C] Temperature[°C]
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For further information check conversion tables f.e.m. [mV] vs. Temperature [°C].
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PRINCIPIO DI FUNZIONAMENTO

The physical principle on which RTD’s are based is the variation in

resistance as temperature varies, a common characteristics of all
metals. In industry, the two most frequently used metals are
Nickel and Platinum due to their high level sensitivity (variation
in resistance for each °C) and stability in time. Compared with
almost all other electric transducers (thermocouples, thermistors)
RTD’s offer considerable advantages as regards measurement

precision and repeatability.

There are three categories of platinum thermometers according to
the type of construction techniques used.

*  Ceramic (max T 750°C)

CERAMIC RTD

GLASS RTD

A platinum wire is wound and encapsulated in a ceramic coating.
Used to construct high precision thermometers or where RTD’s

must be used to measure high temperatures.

*  Glass (max T 600°C)

Aplatinum wire is wound on a glass support and then encapsulated
in an external protective sheath also made of glass. Use in

applications where precision and repeatability are indispensable

(master thermometers).)

*  Thin film (Max T 450°C)

A microfilm of platinum is deposited by diffusion on a ceramic
support; an electric circuit with suitable electrical resistance
characteristics is created subsequently using laser technology.

v

CONNECTIONS AND MEASUREMENT METHOD

An RTD is a traducer that must be powered as, in order to read the value of the resistance, the measurement system requires a fixed
value current that is made to flow inside the measurement circuit while the voltage drop must be read at the same time. At this point,

the resistance value is calculated according to Ohm'’s law.

THIN FILM RTD

7z

There are three ways of Connection the measurement circuit and therefore three possible configurations of RTD sensors:

white

red

Pt100

/

Two wire Connection

red
red

white
white
white

Pt100

/

Three wire Connection
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evaluating the eror due to the
resistence of wire using the two
wire Connection tecnique.

*  TWO-WIRE TECHNIQUE

This is the least precise solution as the measurement system is OCr:;)sss sezctlon OCr;)ss s;ectlon
unable to compensate the error introduced by the length of the 00 mm 0 mm
_Clgnnection cablg (line resist_ancg). Inan i.n.dustrial environm_ent, Cross section Cross section
|t_|s usualllyl restricted to .appllcat|ons requiring very Io_w preci 0.5 mm2 1 mm2
sion and it is good practice not to consider this technique even
for general applications. /0-35

0.5
*  THREE-WIRE TECHNIQUE 5

0.8

Most industrial applications use the three-wire technique as it /
represents the best compromise between cost and perfor mance. 4 ;
From a more practical point of view, the three-wire Connection o / /
makes it possible to eliminate the line resistance error as the / /
voltage drop from which the resistance value is obtained is g 3 y/
measured independently. w / / /
*  FOUR-WIRE TECHNIQUE 2 / /’
This is the Connection method that affords the best reading / /
precision and is used mainly for laboratory measurements or 1 /
where high level reliability is required (primary or secondary
master thermometers).

10 20 30 40 50

CONSTRUCTION Connection lenght [m]

As for thermocouple sensors, there are two possible methods of
construction:

*  WITH MINERAL INSULATION

Magnesium oxide insulated cables are used consisting of an [ <
external metal sheath housing the wires which are insulated from
each other and in relation to the outer sheath with compressed
MgO powder. This system makes it possible to obtain rugged
sensors with high level tolerance to shock and vibrations and
with much higher performance than those constructed using the
classical method. They can also be bent thus adapting readily to
housings with windng paths. Speed of response, possibility of
miniaturization and service life are other particular characteristics
of mineral insulated sensors.

LA TERMOTECNICA

MgO powder

Protection
sheath

e

Termoresistence

*  WITH CALIBRATED WIRES AND INSULATORS

The wires are insulated by an external rigid sheath using ceramic
insulators. The outside sheath must afford suitable protection of
the wires against gases or corrosive agents that may be present
in the mea surement environment. Selection of wires of suitable
diameter and type according to harshness of the environment is
also important while ceramic or fiberglass insulators can be used —z":::iﬁtion
according to the maximum service temperature to be reached. { sL

Ceramic insulator

Termoresistence
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A PERFORMANCE COMPARISON

SPEED OF RESISTENCE TO
RESPONSE VIBRATION

100 100
75 75
50 50
25 25
0 0

wires wires

Mgo and Mgo and
insulat. insulat.

PERECISION AND CLASS OF TOLERANCE

LA TERMOTECNICA, produces in accordance with various
reference standards, namely:

e  UNI7937

¢ DIN 43760

e |ECT751

L]

There are five precision classes:
* C(Classe B

* ClasseA

* Classe 1/3B

* Classe 1/5B

* Classe 110B

The standards establish that it must be possible to calculate the
maximum and minimum error that a sensor must not exceed to
be considered in tolerance at each temperature measured. The
absolute value of the error at each measurement temperature is
obtained using the following formulas

RESISTENCE TO
PRESSURE

100

75

50

25

==

wires
Mgo and

insulat.

error class B

error class A

error class 1/3B

error class 1/5B

error class 1/10B

=+/- (0.30+0.005]T|)
=+/- (0.15+0.002/T|)
=+/- (0.10+0.0016]T|)
=+/- (0.06+0.0010[T))

=+/- (0.03+0.0005(T|)

T| is the absolute value of the temperature in ° Centigrade.

Example: if we measure 125°C with a class A sensor, the maximum measurement error is:

+/- (0.15+0.002/125]) = +/- 0.4 °C
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)

LINEARITY AND CONVERSION TABLES

According to the reference standard, sensors with a nominal resistance at 0°C that varies between 5 and 1000 Ohm have been ca-
talogued; however, the most widely used in an industrial environment are those with a resistance of 100 Ohm (Pt100) and those with
resistance of between 500 and 1000 Ohm.
The mathematical relationship that links nominal resistance R and resistance at a temperature t, R, is as follows:

o  For temperatures in the range —-200 .. 0°C

o  For temperatures in the range 0 .. 850°C

Where the constants A, B and C have the following values:
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R/R

1+ At+ B + C(t-100)f°

1+ At + Bt?

3,90802 x 10° [ °C]

-5,80200 x 107 [ °C7]

-4,27350 x 102 [ °C4]

0,05
0,03
0,01
0,03
0,05
0,07
0,09
0,11
0,13
0,14

5.0

4.0

3.0

2.0

1.0

Error (+/-) [°C]

The error values in °C and in Ohm are indicated in the table below for a number of temperatures for all the tolerance classes
established.
I TEMP. CLASS B CLASS A CLASS 1/3B CLASS 1/5B CLASS 1/10B
[°C] g Ohm °C Ohm °C Ohm °C Ohm °C Ohm
“ 13 0,56 0,55 0,24 0,42 0,16 0,26 0,10 0,13
“ 08 0,32 0,35 0,14 0,26 0,10 0,16 0,06 0,08
0,3 0,12 0,15 0,06 0,10 0,04 0,06 0,02 0,03
08 0,30 0,35 0,13 0,26 0,10 0,16 0,06 0,08
13 0,48 0,55 0,20 0,42 0,16 0,26 0,10 0,13
I I I 18 0,64 0,75 0,27 0,58 0,22 0,36 0,14 0,18
2,3 0,79 0,95 0,33 0,74 0,29 0,46 0,18 0,23
F 2,8 0,93 1,15 0,38 0,90 0,35 0,56 0,21 0,28
33 1,06 1,35 0,43 1,06 0,41 0,66 0,25 0,33
D 36 113 145 0,46 1,14 0,44 0,71 0,27 0,36
5.0
45
40 /
35 ~
o /
. 30 /
T 25 s
S
=20 o
w
F 15 / = _Class b
\ass A/
10 \\ / //%
. ~ —
ﬁ — p— — — - - I
-200 -100 0 100 200 300 400 500 600 700 800
I Measured temperature [°C]



CRITERIA FOR SELECTING THE PROTECTION SHEATH

As already mentioned, selection of the right type of protective
sheath is extremely important in assuring correct functioning and
long service life of the sensor regardless of whether this is a
thermocouple or RTD. In some cases, if the material of the
sheath is not selected correctly, this may result in downgrading
of the initial calibration of the sensor during functioning at high
temperature with therefore a significant measurement error. The
most frequently used material for high and medium temperatures
is stainless steel and this usually represents an excellent choice
for most applications. However, specific materials may have to
be used for certain particular applications in specific sectors of
industry (oil industry, atomic industry, aircraft-marine, energy). In
these cases, the standards to be referred to in order to make a
suitable assessment of costs and quantity limits to be produced
must be provided. The characteristics of the most widely used
materials are described below

* AISI304
300 series stainless steel: is the ideal solution for medium temperatures for both thermocouples and RTD’s. Good resistance to nitric
acids, poor resistance to halogenated acids, moderate resistance to sulfuric acids.

Temperatura: max 650 °C
Applications: - Food and drink processes - Pharmaceuticals - Medical appliances
- Chemical processes - Containers of corrosive mixes

* AISI316
300 series stainless steel: widely used as an alternative to AISI 304 as it performs well at higher temperatures (1000°C) and in particular
due to its greater resistance to corrosive attack. Sensitive to the presence of sulfides, good resistance to phosphoric and acetic acids

Temperatura: max 850 °C
Applications: - Parts of furnaces - Heat exchangers
- Oil refining - Heaters

* AISI310
300 series stainless steel of the refractory steels category: is suitable for applications in which the main problems are dwell time at high
temperature and oxidation. Sensitive to the presence of sulfides.

Temperatura: max 1100°C

Applications: - Parts of furnaces - Supports for heaters
- Incinerators - Sintered products

* AISI 446
400 series stainless steel with excellent corrosion resistance at very high temperatures. Its main characteristic is its resistance to
sulfurous environments.

Temperatura: max 1100°C

Applications: - Parts of furnaces - Pipes

- Chemical industry - Incinerators

* AISI600

Nickel and chromium based stainless steel, ideal for wide-scale use at high temperatures, resistant to corrosion by acids even at high
temperatures. Excellent mechanical strength at high temperatures, not to be used in sulfurous atmospheres

Temperatura: max 1150°C
Applications: - Parts of furnaces - Chemical and petrochemical
- Nuclear power plants - Machines for food products
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Recommended protective sheaths according to application The following information is based on the long-term hands-
on experience of our technicians. The table should be considered a general guide. In specific situations (on any type of system),
unforeseen situations may occur such as the effective presence of aggressive and corrosive agents, vibrations, thermal cycles, etc.

Heat treatements
Annealing
up to 700 °C
above 700 °C
Case-hardening
up to 820 °C
above 820 °C
Nitriding
Salt bath
Cyanohydrides
Neutral
hight speed

Non Ironus material
Aluminum
Melting furnaces
Heat treatements
Brass/Bronze
Magnesium
Zinc
Cements
Furnaces
Klinker

Ceramic
Furnaces
Dryers

Glass
Melting furnaces
Heat treatements and firing

Paper

Printing machines

Qil

Refining towers

Ducts

Fractionating columns

Energy

Hot air
Liquid gases
Heaters
Steam
Boilers

Incineritors
Up to 1100 °C
Above 1100 °C

Food

Cooking ovens
Vegetable treatement
Pasturization

AISI 316/AISI 310
AlISI 446/Inc. 600

AISI 446/A1SI 310
Inc. 600
Inc. 600/AIS| 446

Nikel
AIS| 446
Ceramic

Steel/Cast iron
AISI 316/AISI 304
AlISI 316

AISI 316/AISI 304
Steel

Inc. 600/AIS| 446
Inc. 600

Ceramic
SiC/Ceramic

Platinum
Ceramica/AlS| 446
Inc. 600

AISI 316/AISI 446

AISI 304/AISI 316
AISI 304/AISI 316
AISI 304/AISI 316

AISI 304
AlISI 446/Inc. 600
Inc 600/AISI 310
AISI 316
AISI 316

AIS| 446
Ceramic/SiC

AISI 304/AISI 316
AISI 304
AISI 316
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Chemical
Acetic acid 50% (100°C)
Alcohol
Ethylic(100 °C)
Methylic (100 °C)
Ammonium
Nitrates
Sulfides
Hydrochlorides
Barium
Hydrochloride
lodide
Solfite
Butyl
Calcium
Chlorate
lodide
Cromic acid
Copper nitrate
Formaldehyde
Formic acid
Gasoline
Glucose
Glycerin
Glycol
Hydrogen oeroxide (100 °C)
Lactic acid
<5% (100 °C)
>10% (100 °C)
Natural gases
Nitric acid
<50% (20 °C)
<50% (100 °C)
>50% (100 °C)
Mineral oils
Oxigen
Phenoles
Xylene
Toluene
Sodium
Bicarbonate
Carbonate
Hydrochloryde
Potassium
Sulfate
Permanganate
Nitrate
Chlorate
Carbonate

AISI 316

AlISI 304
AISI 316

AISI 310/AISI 304
AISI 310/AISI 304
AISI 310/AISI 304

MONEL
Steel

Inc. 600
Copper

AISI 316
AISI 316
AISI 316
AISI 304
AISI 316
AISI 316
AISI 304/AISI 316
AISI 304
AISI 304
AISI 304
AISI 316

AlSI 316
Tantalio
AISI 304

AISI 304
AISI 316
Tantalio

AISI 316
AISI 304
AISI 304
Copper

AISI 316

AISI 316
AISI 316
AISI 316

AISI 304/AISI 316
AISI 304/AISI 316
AISI 304/AISI 316
AISI 304/AISI 316
AISI 304/AISI 316




CERAMIC PROTECTION SHEATHS

Ceramic protection sheaths are used mainly to protect noble
metal thermocouple sensors in very high temperature applications
(>1200°C) or as an alternative to the metal sheaths also for base
metal thermocouples where the atmosphere is incompatible with
use use of these. In addition to their resistance to very high
temperatures, they are chemically inert and also feature good
anti-abrasion characteristics and excellent di-electric rigidity. They
are however not recommended for the following applications:

*  dipping in molten metal or salts

*  For overhanging assembly exceeding 1000 mm (vertical) or
600 mm (horizontal)

* In pressurized or vacuum systems

The materials used to construct standard sensors are listed
below:

* Sillimantin (DIN VDE 0335 / 530)

Refractory containing 75% alumina, is porous to gases and can operate up to temperatures of 1600°C. Good resistance to thermal

shocks, to be used as main sheath or as internal protection.

*  Pitagoras (DIN VDE 0335/ 610)

One of the most economical gas-proof refractory materials with an alumina content of 60%; can be used up to temperatures of 1500°C
in corrosive environments; it however sensitive to the presence of hydrogen fluoride. To be used as external and internal protection.

*  Allumina (DIN VDE / 799)

High quality refractory with very high content of Alumina (99.7%); excellent di-electric characteristics, resistance to aggressive reducing
gases such as nitrogen, acids and alkalis, to nuclear radiation, to X-rays and UV rays. Chemically inert and non degassing in vacuum.

Maximum recommended temperature 1800°C.
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CERAMIC SHEATH SELECTION TABLE

Operating condition and maximum
temperatre

Gaseous atmosphere without
hydrofluoric acid or alkalis, up to1400 °

Up to 1800 °C in the absence of
corrosive attack, in the presence of
alkaline vapors (glass baths and ovens
for ceramic) up to 1600 °C

In the presence of very high thermal
stress and up to 1600 °C

Raccomende material

Pitagoras (interno)
Pitagoras (esterno)

Allumina (interno)
Allumina (esterno)

Allumina (interno)
Sillimantin (esterno)
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Fill in the form to requeste a quote for a non-standard or customized product.

Company style (Name, address, Tel) Drawing
Application
Date Quantity Parts/year

Thermocouple (cross with an X)
B [E |J |[K I[N |[R |S |T

Junction: grounded insulated  exposed

Class of tolerance: standard  special

Element: single double

RTD’ s (cros with an X) Connection cable (if present)

Pt100 Pt1000 Pt500 Ni100 Ni1000 Lenght (mt): color code:  ANSI IEC DIN
other, specify : Cross section and munber of wires:

Connection: 2 wire 3 wire 4 wire Primary insulation: glass  teflon silicone rubber.  Pvc  other:
Class of tolerances B A 12B 1/3B Insulation secondario: glass  teflon silicone rubber.  Pvc  other:
Element: Single Double Shielding: tinned copper stainless steel  other:

Sheath quality and insulation
Insulation: MgO wires+insulators ~ other: Sheath quality: ~ 304SS 316SS 310SS Inc. 600 other:

Indicate the type of electrical Connection (connectors, faston etc.) Indicate the Connectiong system (fittings, flanges etc.)

Working enviroment (cross with an X)

Temperature: ~ minimum[ °C] maximum[ °C] continuos| °C]
Atmosphere:  inert oxidizing riducing vacuum

Plant features:  vibration thermal shocks ~ other:

notes:
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F.E.M. output of a K type thermocouple(Nikel/Cromium Vs.Copper/Nikel). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

Lo 0 4 3 -3 -4 -5 - 7 -8 -9 -10
200 | -5,891 | -5,907 | -5.922 | -5936 | -5,951 | -5,965 | -5980 | -5994 | -8,007 | -6,021 | -6,035
-190 | -5,730 | -5747 | -5,783 | -5,780 | -5,797 | -5813 | -5,829 | -5845 | -5,861 | -5,876 | -5.891

TEMPERATURE RANGE
180 | -5,550 | -5,560 | -5,588 | -5,606 | -5,624 | 5642 | -5660 | -5678 | -5,605 | -5713 | -5,730 (270 +1370 °C)
470 | 5354 | 5374 | 5395 | 5415 | -5,435 | 5454 | -5474 | 5493 | -5512 | 5531 | -5,550
160 | -5141 | -5,163 | -5,185 | 5,207 | -5,228 | 5,250 | -5,271 | 5292 | -5313 | -5,333 | -5,354 CABLE COLOR CODING
-150 | -4,913 | -4,936 | -4960 | -4,983 | -5,008 | -5,029 | -5.052 | -5074 | 5,007 | -5,119 | -5,141 ANSI

140 | -4,669 | -4,694 | -4719 | -4744 | -A768 | -4793 | -4,817 | -4,841 | -4.865 | -4,889 | -4,913
130 | -4411 | -4,437 | -4,463 | -4,490 | -4516 | -4,542 | -4567 | -4,593 | -4618 | -4,644 | -4,669
120 | -4,138 | -4,186 | -4194 | -4221 | -4,249 | -4276 | -4303 | -4,330 | -4,357 | -4,384 | -4.411
-110 | -3,852 | -3,882 | -3.911 | -3.939 | -3,968 | -3,997 | -4,025 | -4,054 | -4082 | -4,110 | -4,138
-100 | -3,554 | -3,584 | -3814 | -3,645 | -3,675 | -3,705 | -3,734 | -3,764 | -3,794 | -3,823 | -3,852
90 | -3,243 | -3.274 | -3,308 | -3337 | -3,388 | -3.400 | -3,431 | -3462 | -3,492 | 3523 | -3,554
80 | -2,920 | 2,953 | -2,986 | -3,018 | -3,050 | -3,083 | -3,115 | -3,147 | -3,179 | -3.211 | -3,243
70 | -2,587 | 2,820 | -2,654 | -2,888 | -2,721 | 2755 | -2,788 | -2,821 | -2,854 | 2,887 | -2,920
60 | -2,243 | 2,278 | -2,312 | -2,347 | -2,382 | 2,416 | -2,450 | -2,485 | -2,519 | 2,553 | -2,587
50 | -1,889 | -1,925 | -1,981 | -1,996 | -2,032 | 2,067 | -2,103 | -2,138 | -2173 | 2,208 | -2,243
-40 | -1,527 | -1,564 | -1,600 | -1,837 | -1,673 | -1,709 | -1,745 | -1,782 | -1,818 | -1,854 | -1,889
30 | -1,158 | -1,194 | -1,231 | -1,268 | -1,305 | -1,343 | -1,380 | -1,417 | -1,453 | -1,490 | -1,527
20 | -0,778 | 0,816 | -0,854 | -0,892 | -0,930 | -0,968 | -1,006 | -1,043 | -1,081 | -1,119 | -1,156
10 | -0,392 | 0,431 | -0,470 | -0,508 | -0,547 | 0,586 | -0,624 | -0,683 | -0,701 | 0,739 | -0,778

0 0,000 | -0,039 | -0,079 | -0,118 | -0,157 | -0,197 | -0,236 | -0,275 | -0,314 | -0,353 | -0,392

e 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
°C 0 1 2 3 4 5 6 7 8 9 10
0 0,000 0,039 0,079 0,119 0,158 0,128 0,238 0,277 0,317 0,357 0,397

10 0,397 | 0437 | 0477 | 0517 | 0557 | 0597 | 0,637 | 0,677 | 0,718 | 0,758 | 0,798
20 0,798 | 0,838 | 0879 | 0919 | 0960 | 1,000 | 1,041 | 1,081 | 1,122 | 1,183 | 1,203
30 1203 | 1,244 | 1,285 | 1,326 | 1,366 | 1,407 | 1,448 | 1,489 | 1530 | 1,571 | 1,612
40 1612 | 1653 | 1694 | 1,735 | 1,776 | 1817 | 1,858 | 1,809 | 1941 | 1982 | 2,023
50 2,023 | 2,064 | 2,106 | 2,147 | 2188 | 2230 | 2271 | 2,312 | 2,354 | 2,395 | 2,436
60 2436 | 2478 | 2519 | 2,561 | 2,602 | 2644 | 2685 | 2,727 | 2,768 | 2,810 | 2,851
70 2,851 | 2,893 | 2,934 | 2,976 | 3,017 | 3059 | 3,100 | 3,142 | 3,184 | 3,225 | 3,267
80 3,267 | 3,308 | 3,350 | 3,391 | 3433 | 3474 | 3516 | 3,557 | 3,599 | 3,640 | 3,682 CABLE COLOR

90 3,682 | 3723 | 3,765 | 35806 | 3,848 | 3889 | 3,931 | 3972 | 4013 | 4055 | 4,09 CODING ANSI 584-3
100 | 4,096 | 4,138 | 4,179 | 4,220 | 4,262 | 4,303 | 4,344 | 4,385 | 4,427 | 4,468 | 4,509

110 | 4,509 | 4,550 | 4,501 | 4,633 | 4674 | 4715 | 4,756 | 4,797 | 4,838 | 4,879 | 4,920

120 | 4920 | 4961 | 5002 | 5043 | 5084 | 5124 | 5165 | 5206 | 5247 | 5288 | 5,328

130 | 5328 | 5369 | 5410 | 5450 | 5491 | 5532 | 5572 | 5613 | 5653 | 5694 | 5735

140 | 5735 | 5775 | 5815 | 5856 | 5896 | 5937 | 5977 | 6,017 | 6,058 | 6,008 | 6,138

150 | 6,138 | 6,179 | 6,219 | 6,259 | 6,299 | 6,339 | 6,380 | 6,420 | 6,460 | 6,500 | 6,540

160 | 6,540 | 6,580 | 6,620 | 6,660 | 6701 | 6,741 | 6,781 | 6,821 | 6,861 | 6,901 | 6,941

170 | 6,941 | 6881 | 7,021 | 7,080 | 7,00 | 7,140 | 7,180 | 7,220 | 7,260 | 7,300 | 7,340

180 | 7,340 | 7,380 | 7.420 | 7.460 | 7,500 | 7,540 | 7,579 | 7,619 | 7,659 | 7,699 | 7,739

190 | 7,739 | 7,779 | 7,819 | 7.859 | 7,899 | 7,939 | 7,979 | 8,019 | 8,059 | 8,009 | 8138

200 | 8138 | 8178 | 8218 | 8,258 | 8208 | 8338 | 8378 | 8418 | 8458 | 8499 | 8539

210 | 8539 | 8579 | 8619 | 8,659 | 8,699 | 8739 | 8779 | 8819 | 8860 | 8900 | 8940

220 | 8,940 | 8980 | 9,020 | 9,061 | 9,101 | 9,141 | 9,181 | 9,222 | 9,262 | 9,302 | 9,343

230 | 9,343 | 9,383 | 9423 | 9464 | 9504 | 9545 | 0585 | 9,626 | 9,666 | 9,707 | 9,747

240 | 9747 | 9,788 | 9,828 | 9,869 | 9,909 | 9,950 | 9,991 | 10,031 | 10,072 | 10,113 | 10,153
250 | 10,153 | 10,194 | 10,235 | 10,276 | 10,316 | 10,357 | 10,398 | 10,439 | 10,480 | 10,520 | 10,561
260 | 10,561 | 10,602 | 10,643 | 10,684 | 10,725 | 10,766 | 10,807 | 10,848 | 10,889 | 10,930 | 10,971
270 | 10,971 | 11,012 | 11,053 | 11,094 | 11,135 | 11,176 | 11,217 | 11,259 | 11,300 | 11,341 | 11,382
280 | 11,382 | 11,423 | 11,465 | 11,506 | 11,547 | 11,588 | 11,630 | 11,671 | 11,712 | 11,753 | 11,795
290 | 11,795 | 11,836 | 11,877 | 11,919 | 11,960 | 12,001 | 12,043 | 12,084 | 12,126 | 12,167 | 12,209
300 | 12,209 | 12,250 | 12,201 | 12,333 | 12,374 | 12,416 | 12,457 | 12,499 | 12,540 | 12,582 | 12,624
°C 0 1 2 3 4 5 6 7 8 9 10
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F.E.M. output of a K type thermocouple(Nikel/Cromium Vs.Copper/Nikel). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

°C 0 1 2 3 4 5 6 7 8 9 10

300 12,209 | 12,250 | 12,291 | 12,333 | 12,374 | 12,416 | 12457 | 12,499 | 12,540 | 12,582 | 12,624

310 12,624 | 12,665 | 12,707 | 12,748 | 12,790 | 12,831 | 12,873 | 12,915 | 12,056 | 12,998 | 13,040

320 13,040 | 13,081 | 13,123 | 13,165 | 13,206 | 13,248 | 13,290 | 13,331 | 13,373 | 13,415 | 13,457

330 | 13,457 | 13,498 | 13,540 | 13,582 | 13,624 | 13,665 | 13,707 | 13,749 | 13,791 | 13,833 | 13,874

340 13,874 | 13,916 | 13,958 | 14,000 | 14,042 | 14,084 | 14,126 | 14,167 | 14,209 | 14,251 | 14,293

350 14,293 | 14,335 | 14,377 | 14,419 | 14,461 | 14503 | 14,545 | 14,587 | 14,629 | 14671 | 14713

360 14,713 | 14,755 | 14,797 | 14,839 | 14,881 | 14,923 | 14,965 | 15,007 | 15,049 | 15,091 | 15,133

370 15,133 | 15175 | 15,217 | 15,259 | 15,301 | 15,343 | 15,385 | 15,427 | 15,469 | 15511 | 15554

380 | 15,554 | 15,596 | 15,638 | 15,680 | 15,722 | 15,764 | 15,808 | 15,849 | 15,891 | 15,933 | 15,975

390 15,975 | 16,017 | 16,059 | 16,102 | 16,144 | 16,186 | 16,228 | 16,270 | 16,313 | 16,355 | 16,397

400 16,397 | 16,439 | 16,482 | 16,524 | 16,566 | 16,608 | 16,651 | 16,693 | 16,735 | 16,778 | 16,820

410 16,820 | 16,862 | 16,904 | 16,947 | 16,989 | 17,031 | 17,074 | 17,116 | 17,158 | 17,201 | 17,243

420 17,243 | 17,285 | 17,328 | 17,370 | 17,413 | 17,455 | 17,497 | 17,540 | 17,582 | 17,624 | 17,667

430 | 17,867 | 17,709 | 17,752 | 17,794 | 17,837 | 17,879 | 17,921 | 17,964 | 18,006 | 18,049 | 18,001

440 18,001 | 18,134 | 18,176 | 18,218 | 18,261 | 18,303 | 18,346 | 18,388 | 18,431 | 18,473 | 18,516

450 18,516 | 18,558 | 18,601 | 18,643 | 18,686 | 18,728 | 18,771 | 18,813 | 18,856 | 18,898 | 18,941

460 18,941 | 18,983 | 19,026 | 19,068 | 19,111 | 19,154 | 19,196 | 19,239 | 19,281 | 19,324 | 19,366

470 19,366 | 19,409 | 19,451 | 19,494 | 19,537 | 19,579 | 19,622 | 19,664 | 19,707 | 19,750 | 19,792

480 | 19,792 | 19,835 | 19,877 | 19,920 | 19,962 | 20,005 | 20,048 | 20,090 | 20,133 | 20,175 | 20,218

490 20,218 | 20,261 | 20,303 | 20,346 | 20,389 | 20,431 | 20,474 | 20,516 | 20,559 | 20,602 | 20,644

500 20,644 | 20,687 | 20,730 | 20,772 | 20,815 | 20,857 | 20,800 | 20,943 | 20,985 | 21,028 | 21,071

510 | 21,071 | 21,113 | 21,156 | 21,199 | 21,241 | 21,284 | 21,326 | 21,369 | 21,412 | 21,454 | 21,497

520 21,497 | 21,540 | 21,582 | 21,625 | 21,668 | 21,710 | 21,753 | 21,796 | 21,838 | 21,881 | 21,924

530 | 21,924 | 21,966 | 22,009 | 22,052 | 22,004 | 22,137 | 22,179 | 22,222 | 22,265 | 22,307 | 22,350

540 22,350 | 22,393 | 22,435 | 22,478 | 22,521 | 22,563 | 22,606 | 22,648 | 22,691 | 22,734 | 22,776

550 22,776 | 22,819 | 22,862 | 22,904 | 22,947 | 22,990 | 23,032 | 23,075 | 23,117 | 23,160 | 23,203

560 | 23,203 | 23,245 | 23,288 | 23,331 | 23,373 | 23,416 | 23,458 | 23,501 | 23,544 | 23,586 | 23,629

570 23,629 | 23,671 | 23,714 | 23,757 | 23,799 | 23,842 | 23,884 | 23,827 | 23,870 | 24,012 | 24,055

580 | 24,055 | 24,097 | 24,140 | 24,182 | 24,225 | 24267 | 24310 | 24,353 | 24,395 | 24,438 | 24,480

590 24,480 | 24,523 | 24,565 | 24,608 | 24,650 | 24,693 | 24,735 | 24,778 | 24,820 | 24,863 | 24,905

600 24,905 | 24,948 | 24,990 | 25,033 | 25,075 | 25,118 | 25,160 | 25,203 | 25,245 | 25,288 | 25,330

610 | 25,330 | 25,373 | 25,415 | 25,458 | 25,500 | 25543 | 25585 | 25,627 | 25,670 | 25712 | 25,755

620 25,755 | 25,797 | 25,840 | 25,882 | 25,924 | 25067 | 26,009 | 26,052 | 26,094 | 26,136 | 26,179

630 | 26,179 | 26,221 | 26,263 | 26,306 | 26,348 | 26,390 | 26,433 | 26,475 | 26,517 | 26,560 | 26,602

640 26,602 | 26,644 | 26,687 | 26,729 | 26,771 | 26,814 | 26,856 | 26,898 | 26,940 | 26,983 | 27,025

650 27,025 | 27,067 | 27,109 | 27,152 | 27,194 | 27,236 | 27,278 | 27,320 | 27,363 | 27,405 | 27,447

660 | 27,447 | 27,489 | 27,531 | 27,574 | 27,616 | 27,658 | 27,700 | 27,742 | 27,784 | 27,826 | 27,869

670 | 27,860 | 27,911 | 27,953 | 27,995 | 28,037 | 28,079 | 28,121 | 28,163 | 28,205 | 28,247 | 28,289

680 28,289 | 28,332 | 28,374 | 28,416 | 28,458 | 28,500 | 28,542 | 28,584 | 28,626 | 28,668 | 28,710

690 | 28,710 | 28,752 | 28,794 | 28,835 | 28,877 | 28,919 | 28,961 | 29,003 | 29,045 | 20,087 | 29,129

700 29,129 | 29,171 | 29,213 | 29,255 | 29,297 | 29,338 | 29,380 | 29,422 | 29,464 | 29,506 | 29,548

710 29,548 | 29,589 | 29,631 | 29,673 | 20,715 | 29,757 | 29,798 | 29,840 | 29,882 | 29,924 | 290 965

720 | 29,965 | 30,007 | 30,049 | 30,090 | 30,132 | 30,174 | 30,216 | 30,257 | 30,299 | 30,341 | 30,382

730 30,382 | 30,424 | 30,466 | 30,507 | 30,549 | 30,590 | 30,632 | 30,674 | 30,715 | 30,757 | 30,798

740 | 30,798 | 30,840 | 30,881 | 30,923 | 30,964 | 31,006 | 31,047 | 31,080 | 31,130 | 31,172 | 31,213

750 31,213 | 31,255 | 31,296 | 31,338 | 31,379 | 31,421 | 31,462 | 31,504 | 31,545 | 31,586 | 31,628

760 31,628 | 31,669 | 31,710 | 31,752 | 31,793 | 31,834 | 31,876 | 31,917 | 31,958 | 32,000 | 32,041

770 | 32,041 | 32,082 | 32,124 | 32,165 | 32,206 | 32,247 | 32,289 | 32,330 | 32,371 | 32,412 | 32,453

780 32,453 | 32,495 | 32,536 | 32,577 | 32,618 | 32,659 | 32,700 | 32,742 | 32,783 | 32,824 | 32,865

790 | 32,865 | 32,906 | 32,947 | 32,988 | 33,029 | 33,070 | 33,111 | 33,152 | 33,193 | 33,234 | 33,275

800 33,275 | 33,316 | 33,357 | 33,398 | 33,439 | 33,480 | 33,521 | 33,562 | 33,603 | 33,644 | 33,685

810 33,685 | 33,726 | 33,767 | 33,808 | 33,848 | 33,889 | 33,930 | 33,971 | 34,012 | 34,053 | 34,003

820 | 34,093 | 34,134 | 34,175 | 34,216 | 34,257 | 34,207 | 34,338 | 34,379 | 34,420 | 34,460 | 34,501

830 34,501 | 34,542 | 34,582 | 34,623 | 34,664 | 34,704 | 34,745 | 34,786 | 34,826 | 34,867 | 34,908

840 | 34,908 | 34,948 | 34,989 | 35,029 | 35,070 | 35,110 | 35,151 | 35,192 | 35,232 | 35273 | 35,313

850 35,313 | 35,354 | 35,394 | 35,435 | 35,475 | 35,516 | 35,556 | 35,596 | 35,637 | 35,677 | 35718

°C 0 1 2 3 4 5 6 7 8 g 10
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ANSI
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CODING ANSI 584-3




F.E.M. output of a K type thermocouple(Nikel/Cromium Vs.Copper/Nikel). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

6 0 1 2 3 4 5 6 i 8 9 10
850 | 35,313 | 35,354 | 35,394 | 35,435 | 35475 | 35,516 | 35,556 | 35,596 | 35,637 | 35,677 | 35,718 E%Pfg’;‘zliﬁf RANGE
860 | 35,718 | 35,758 | 35,798 | 35,830 | 35,879 | 35,920 | 35,960 | 36,000 | 36,041 | 36,081 | 36,121
870 | 36,121 | 36,162 | 36,202 | 36,242 | 36,282 | 36,323 | 36,363 | 36,403 | 36,443 | 36,484 | 36,524 CABLE COLOR CODING
880 | 36,524 | 36,564 | 36,604 | 36,644 | 36,685 | 36,725 | 36,765 | 36,805 | 36,845 | 36,885 | 36,925 ANSI
890 | 36,925 | 36,965 | 37,006 | 37,046 | 37,086 | 37,126 | 37,166 | 37,206 | 37.246 | 37,286 | 37,326
900 | 37,326 | 37,366 | 37,406 | 37,446 | 37,486 | 37,526 | 37,566 | 37,606 | 37,646 | 37,686 | 37,725
910 | 37,725 | 37,765 | 37,805 | 37,845 | 37,885 | 37,925 | 37,965 | 38,005 | 38,044 | 38,084 | 38,124
920 | 38,124 | 38,164 | 38,204 | 38,243 | 38,283 | 38,323 | 38,363 | 38,402 | 38,442 | 38,482 | 38,522
930 | 38,522 | 38,561 | 38,601 | 38,641 | 38,680 | 38,720 | 38,760 | 38,799 | 38,839 | 38,878 | 38,918
940 | 38,918 | 38,958 | 38,097 | 39,037 | 39,076 | 39,116 | 39,155 | 39,195 | 39,235 | 39,274 | 39,314
950 | 39,314 | 39,353 | 39,393 | 39,432 | 39,471 | 39,511 | 39,550 | 39,590 | 39,629 | 39,669 | 39,708 |
960 | 39,708 | 39,747 | 39,787 | 39,826 | 39,866 | 39,005 | 39,944 | 39,984 | 40,023 | 40,062 | 40,101
970 | 40,101 | 40,141 | 40,180 | 40,219 | 40,259 | 40,298 | 40,337 | 40,376 | 40,415 | 40,455 | 40,494
980 | 40,494 | 40,533 | 40,572 | 40,611 | 40,651 | 40,690 | 40,729 | 40,768 | 40,807 | 40,846 | 40,885
990 | 40,885 | 40,924 | 40,963 | 41,002 | 41,042 | 41,081 | 41,120 | 41,159 | 41,198 | 41,237 | 41,276
1000 | 41,276 | 41,315 | 41,354 | 41,393 | 41,431 | 41,470 | 41,509 | 41,548 | 41,587 | 41,626 | 41,665
1010 | 41,665 | 41,704 | 41,743 | 41,781 | 41,820 | 41,859 | 41,808 | 41,037 | 41,976 | 42,014 | 42,053
1020 | 42,053 | 42,092 | 42,131 | 42,169 | 42,208 | 42,247 | 42,286 | 42,324 | 42,363 | 42,402 | 42,440
1030 | 42,440 | 42,479 | 42,518 | 42,556 | 42,505 | 42,633 | 42,672 | 42,711 | 42,749 | 42,788 | 42,826
1040 | 42,826 | 42,865 | 42,903 | 42,942 | 42,980 | 43,019 | 43,057 | 43,006 | 43,134 | 43,173 | 43,211
1050 | 43,211 | 43,250 | 43,288 | 43,327 | 43,365 | 43,403 | 43,442 | 43,480 | 43,518 | 43,557 | 43,595
1060 | 43,505 | 43,633 | 43,672 | 43,710 | 43,748 | 43,787 | 43,825 | 43,863 | 43,001 | 43,940 | 43,978
1070 | 43,978 | 44,016 | 44,054 | 44,002 | 44,130 | 44,169 | 44,207 | 44245 | 44283 | 44321 | 44,359
1080 | 44,359 | 44,397 | 44,435 | 44,473 | 44,512 | 44,550 | 44,588 | 44,626 | 44,664 | 44,702 | 44,740
1090 | 44,740 | 44,778 | 44,816 | 44,853 | 44,801 | 44,920 | 44,967 | 45,005 | 45,043 | 45,081 | 45,119
1100 | 45,119 | 45,157 | 45,194 | 45232 | 45270 | 45308 | 45,346 | 45383 | 45,421 | 45459 | 45497
1110 | 45497 | 45534 | 45572 | 45610 | 45647 | 45,685 | 45723 | 45760 | 45,798 | 45,836 | 45,873
1120 | 45,873 | 45911 | 45,948 | 45986 | 46,024 | 46,061 | 46,000 | 46,136 | 46,174 | 46,211 | 46,249
1130 | 46,249 | 46,286 | 46,324 | 46,361 | 46,398 | 46,436 | 46,473 | 46,511 | 46,548 | 46,585 | 46,623
1140 | 46,623 | 46,660 | 46,697 | 46,735 | 46,772 | 46,809 | 46,847 | 46,884 | 46,921 | 46,958 | 46,995
1150 | 46,995 | 47,033 | 47,070 | 47,107 | 47,144 | 47,181 | 47,218 | 47,256 | 47,293 | 47,330 | 47,367
1160 | 47,367 | 47,404 | 47441 | 47,478 | 47,515 | 47,552 | 47,589 | 47,626 | 47,663 | 47,700 | 47,737
1170 | 47,737 | 47,774 | 47,811 | 47,848 | 47,884 | 47,921 | 47,958 | 47,095 | 48,032 | 48,069 | 48,105 CABLE COLOR
1180 | 48,105 | 48,142 | 48,179 | 48,216 | 48,252 | 48,280 | 48,326 | 48,363 | 48,390 | 48,436 | 48,473 CODING ANSI 584-3
1190 | 48,473 | 48,500 | 48,546 | 48,582 | 48,619 | 48,656 | 48,692 | 48,729 | 48,765 | 48,802 | 48,838
1200 | 48,838 | 48,875 | 48,911 | 48,948 | 48,984 | 49,021 | 49,057 | 49,093 | 49,130 | 49,166 | 49,202
1210 | 49,202 | 49,239 | 49275 | 49,311 | 49,348 | 49,384 | 49,420 | 49,456 | 49,493 | 49,529 | 49,565
1220 | 49,565 | 49,601 | 49,637 | 49,674 | 49,710 | 49,746 | 49,782 | 49,818 | 49,854 | 49,890 | 49,926
1230 | 49,926 | 49,062 | 49,998 | 50,034 | 50,070 | 50,106 | 50,142 | 50,178 | 50,214 | 50,250 | 50,286
1240 | 50,286 | 50,322 | 50,358 | 50,393 | 50,429 | 50,465 | 50,501 | 50,537 | 50,572 | 50,608 | 50,644
1250 | 50,644 | 50,680 | 50,715 | 50,751 | 50,787 | 50,822 | 50,858 | 50,894 | 50,929 | 50,965 | 51,000
1260 | 51,000 | 51,036 | 51,071 | 51,107 | 51,142 | 51,178 | 51,213 | 51,249 | 51,284 | 51,320 | 51,355
1270 | 51,355 | 51,391 | 51426 | 51,461 | 51,497 | 51,532 | 51,567 | 51,603 | 51,638 | 51,673 | 51,708

°C 0 1 2 3 4 5 6 i 8 9 10
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F.E.M. output of a K type thermocouple(Nikel/Cromium Vs.Copper/Nikel). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

°C 0 1 2 3 4 5 6 7 8 9 10

1270 | 51,355 | 51,391 | 51,426 | 51,461 | 51,497 | 51,532 | 51,6567 | 51,603 | 51,638 | 51,673 | 51,708

1280 | 51,708 | 51,744 | 51,779 | 51,814 | 51,849 | 51,885 | 51,920 | 51,955 | 51,990 | 52,025 | 52,060

1280 | 52,060 | 52,095 | 52,130 | 52,165 | 52,200 | 52,235 | 52,270 | 52,305 | 52,340 | 52,375 | 52,410

1300 | 52,410 | 52,445 | 52,480 | 52,515 | 52,550 | 52,585 | 52,620 | 52,654 | 52,689 | 52,724 | 52,759

1310 | 52,759 | 52,794 | 52,828 | 52,863 | 52,898 | 52,932 | 52,967 | 53,002 | 53,037 | 53,071 | 53,106

1320 | 53,106 | 53,140 | §3,175 | 53,210 | 53,244 | 53,279 | 53,313 | 53,348 | 53,382 | 53,417 | 53,451

1330 | 53,451 | 53,486 | 53,520 | 53,555 | 53,589 | 53,623 | 53,658 | 53,692 | 53,727 | 53,761 | 53,795

1340 | 53,795 | 53,830 | 53,864 | 53,898 | 53,932 | 53,967 | 54,001 | 54,035 | 54,069 | 54,104 | 54,138

1350 | 54,138 | 54,172 | 54,206 | 54,240 | 54,274 | 54,308 | 54,343 | 54,377 | 54,411 | 54,445 | 54,479

1360 | 54,479 | 54,513 | 54,547 | 54,581 | 54,615 | 54,649 | 54,683 | 54,717 | 54,751 | 54,785 | 54,819

1370 | 54,819 | 54,852 | 54,886 | 54,920 | 54,954 | 54,988 | 55,022 | 55,056 | 55,089 | 55,123 | 55,157

°C 0 1 2 3 4 5 6 7 8 9 10

LA TERMOTECNICA
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TEMPERATURE RANGE
(-270 +1370 °C)

CABLE COLOR
CODING ANSI




A

THERMOCOUPLE

F.E.M. output of a J type thermocouple(lron/Copper Vs. Iron). Temperature[°C] vs. F.e.m. [mV] IEC
584-1. - ITS-90. cold junction 0 °C

°C 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
=200 -7,880
-190 -7,659 | -7683 | -7,707 | -7,731 | -7,755 | -7,778 | -7,801 | -7,824 | -7,846 | -7,868 | -7,890
-180 -7,403 | -7,429 | -7,456 | -7,482 | -7,508 | -7,534 | -7,559 | -7,585 | -7,610 | -7,634 | -7,659
-170 -7,123 | -7,152 | -7,181 | -7,209 | -7,237 | -7,265 | -7,293 | -7,321 | -7,348 | -7,376 | -7,403

TEMPERATURE RANGE
160 | 6821 | -6,853 | -6,883 | -6,914 | -6,044 | 6,975 | -7,005 | -7.035 | -7,064 | -7,004 | -7,123 (-200 +760 °C)
150 | -6,500 | -6,533 | 6,566 | -6,598 | -6,631 | -6,663 | -6,695 | 6,727 | 6,759 | -6,790 | -6,821
440 | 6,159 | -6,194 | 6,229 | -6,263 | 6,298 | 6,332 | -6,366 | -6,400 | -6,433 | -6,467 | -6,500 CABLE COLOR CODING
130 | 5801 | -5838 | 5,874 | -5,910 | -5,946 | 5,982 | -6,018 | 6,054 | 6,089 | -6,124 | -6,159 ANSI

420 | -5426 | -5465 | -5,503 | -5,541 | -5578 | -5,616 | -5,653 | -5,690 | -5,727 | -5,764 | -5,801
110 | 5,037 | 5076 | 5,116 | -5,155 | -5,194 | -5233 | -5272 | -5311 | -5,350 | -5,388 | -5,426
100 | -4,633 | -4,674 | -4,714 | -4,755 | -4,796 | -4,836 | -4,877 | -4,917 | -4,957 | -4,997 | -5,037
90 | -4215 | -4257 | -4,300 | -4,342 | -4,384 | 4425 | -4.467 | -4,509 | -4,550 | -4,591 | -4,633
80 | -3,786 | -3,829 | 3,872 | -3,916 | -3,959 | 4,002 | 4,045 | 4,088 | 4,130 | 4,173 | 4,215
70 | -3344 | -3380 | -3.434 | -3,478 | -3,522 | -3,566 | -3,610 | -3,654 | -3,698 | -3,742 | -3,786
60 | -2,893 | 2,938 | 2,984 | -3,029 | 3,075 | 3,120 | 3,165 | -3.210 | -3,255 | -3,300 | -3,344
50 | -2,431 | -2478 | 2,524 | -2,571 | 2,617 | -2,663 | -2,709 | -2,755 | -2,801 | -2,847 | -2,893
40 | -1,961 | -2,008 | 2,055 | -2,103 | -2,150 | -2,197 | -2,244 | -2,201 | -2,338 | -2,385 | -2,431
30 | -1,482 | -1,530 | -1,578 | -1,626 | -1,674 | 1,722 | -1,770 | -1,818 | -1,865 | -1,013 | -1,961
20 | -0,995 | -1,044 | -1,003 | -1,142 | -1,190 | -1,239 | -1,288 | -1,336 | -1,385 | -1,433 | -1,482
-0 | -0,501 | -0,550 | -0,600 | -0,650 | -0,699 | -0,749 | -0,798 | -0.847 | 0,896 | -0,946 | -0,995

0 0,000 | -0,050 | -0,101 | -0,151 | -0,201 | -0,251 | -0,301 | -0,351 | -0,401 | -0,451 | -0,501
°C 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
°C 0 1 2 3 4 5 6 T 8 9 10

0 0,000 | 0,050 | 0,101 | 0,151 | 0,202 | 0,253 | 0,303 | 0,354 | 0,405 | 0456 | 0,507

10 0507 | 0558 | 0,609 | 0660 | 0,711 | 0,762 | 0,814 | 0,865 | 0,916 | 0,968 | 1,019
20 1,019 | 1,071 | 1,122 | 1174 | 1226 | 1277 | 1,329 | 1,381 | 1433 | 1485 | 1537
30 1,537 | 1,589 | 1,641 | 1,693 | 1,745 | 1,797 | 1,849 | 1,902 | 1,954 | 2,006 | 2,059
40 2059 | 2111 | 2164 | 2216 | 2269 | 2,322 | 2,374 | 2,427 | 2,480 | 2,532 | 2,585
50 2585 | 2,638 | 2691 | 2,744 | 2797 | 2,850 | 2,003 | 2,956 | 3,009 | 3,062 | 3,116
60 3,116 | 3,169 | 3222 | 3275 | 3320 | 3,382 | 3,436 | 3,480 | 3,543 | 3,596 | 3,850
70 3650 | 3703 | 3,757 | 3810 | 3,864 | 3,918 | 3971 | 4025 | 4079 | 4,133 | 4,187
80 4187 | 4,240 | 4,294 | 4,348 | 4402 | 4456 | 4,510 | 4,564 | 4,618 | 4,672 | 4,726
90 4726 | 4781 | 4,835 | 4,880 | 4943 | 4997 | 5052 | 5106 | 5180 | 5215 | 5269
100 | 5260 | 5323 | 5378 | 5432 | 5487 | 5541 | 5595 | 5650 | 5705 | 5759 | 5814
110 | 5814 | 5868 | 5923 | 5977 | 6,032 | 6,087 | 6,141 | 6,196 | 6,251 | 6,306 | 6,360
120 | 6360 | 6415 | 6470 | 6525 | 6579 | 6,634 | 6,689 | 6,744 | 6,799 | 6,854 | 6909
130 | 6,909 | 6,964 | 7,019 | 7,074 | 7,129 | 7,184 | 7,239 | 7,204 | 7,349 | 7,404 | 7,459
140 | 7459 | 7514 | 7569 | 7624 | 7679 | 7,734 | 7,789 | 7,844 | 7,000 | 7,955 | 8,010
150 | 8010 | 8,085 | 8,120 | 8,175 | 8231 | 8286 | 8341 | 8396 | 8452 | 8507 | 8562
160 | 8562 | 8,618 | 8673 | 8728 | 8783 | 8830 | 8894 | 8949 | 9,005 | 9,080 | 9,115
170 | 9115 | 9171 | 9226 | 9282 | 9337 | 9392 | 9448 | 9503 | 9,559 | 9,614 | 9,669
180 | 9669 | 9725 | 9,780 | 9,836 | 9,891 | 9,947 | 10,002 | 10,057 | 10,113 | 10,168 | 10,224
190 | 10,224 | 10,279 | 10,335 | 10,390 | 10,446 | 10,501 | 10,557 | 10,612 | 10,668 | 10,723 | 10,779
200 | 10,779 | 10,834 | 10,890 | 10,945 | 11,001 | 11,056 | 11,112 | 11,167 | 11,223 | 11,278 | 11,334
210 | 11,334 | 11,389 | 11,445 | 11,501 | 11,556 | 11,612 | 11,667 | 11,723 | 11,778 | 11,834 | 11,889
220 | 11,889 | 11,045 | 12,000 | 12,056 | 12,111 | 12,167 | 12,222 | 12,278 | 12,334 | 12,389 | 12,445
230 | 12,445 | 12,500 | 12,556 | 12,611 | 12,667 | 12,722 | 12,778 | 12,833 | 12,889 | 12,944 | 13,000
240 | 13,000 | 13,056 | 13,111 | 13,167 | 13,222 | 13,278 | 13,333 | 13,389 | 13.444 | 13,500 | 13,555
250 | 13,555 | 13,611 | 13,666 | 13,722 | 13,777 | 13,833 | 13,888 | 13,944 | 13,999 | 14,055 | 14,110
260 | 14,110 | 14,166 | 14,221 | 14,277 | 14,332 | 14,388 | 14,443 | 14,499 | 14,554 | 14,609 | 14,665
270 | 14,665 | 14,720 | 14,776 | 14,831 | 14,887 | 14,942 | 14,998 | 15,053 | 15,109 | 15,164 | 15,219
280 | 15219 | 15,275 | 15,330 | 15,386 | 15,441 | 15,496 | 15,552 | 15,607 | 15,663 | 15,718 | 15,773
290 | 15,773 | 15,829 | 15,884 | 15,940 | 15,995 | 16,050 | 16,108 | 16,161 | 16,216 | 16,272 | 16,327
300 | 16,327 | 16,383 | 16,438 | 16,493 | 16,549 | 16,604 | 16,659 | 16,715 | 16,770 | 16,825 | 16,881
310 | 16,881 | 16,936 | 16,991 | 17,046 | 17,102 | 17,157 | 17,212 | 17,268 | 17,323 | 17,378 | 17,434
320 | 17,434 | 17,489 | 17,544 | 17,599 | 17,655 | 17,710 | 17,765 | 17,820 | 17,876 | 17,931 | 17,986
°oc 0 1 2 3 4 5 6 7 8 9 10

CABLE COLOR
CODING ANSI 584-3
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THERMOCOUPLE

F.E.M. output of a J type thermocouple(Iron/Copper Vs. Iron). Temperature[°C] vs. F.e.m. [mV] IEC
584-1. - ITS-90. cold junction 0 °C

e 0 1 2 3 a 5 6 7 8 9 10
330 | 17,986 | 18,041 | 18,007 | 18,152 | 18,207 | 18,262 | 18,318 | 18,373 | 18,428 | 18,483 | 18,538

340 | 18538 | 18,504 | 18,649 | 18.704 | 18,750 | 18,814 | 18,870 | 18,925 | 18,980 | 19,035 | 19,090

350 | 19,00 | 19,146 | 19,201 | 19,256 | 19,311 | 19,366 | 19,422 | 19,477 | 19,532 | 19,587 | 19,642

360 | 19,642 | 19,697 | 19,753 | 19,808 | 19,863 | 19,918 | 19,973 | 20,028 | 20,083 | 20,139 | 20,194 TEMPERATURE RANGE
370 | 20,194 | 20,249 | 20,304 | 20,350 | 20,414 | 20,469 | 20,525 | 20,580 | 20,635 | 20,690 | 20,745 (-270 +760 °C)
380 | 20,745 | 20,800 | 20,855 | 20,911 | 20,966 | 21,021 | 21,076 | 21,131 | 21,186 | 21,241 | 21,297

390 | 21,297 | 21,352 | 21,407 | 21,462 | 21,517 | 21,572 | 21,627 | 21,683 | 21,738 | 21,793 | 21,848 CABLE COLOR
400 | 21,848 | 21,903 | 21,958 | 22,014 | 22,069 | 22,124 | 22,179 | 22,234 | 22,289 | 22,345 | 22,400 CODING ANSI
M0 | 22,400 | 22,455 | 22,510 | 22,565 | 22,620 | 22,676 | 22,731 | 22,786 | 22,841 | 22,896 | 22,952

420 | 22,052 | 23,007 | 23,062 | 23,117 | 23,172 | 23228 | 23,283 | 23,338 | 23,303 | 23,449 | 23,504

430 | 23504 | 23,550 | 23,614 | 23,670 | 23,725 | 23,780 | 23,835 | 23,891 | 23,946 | 24,001 | 24,057

440 | 24057 | 24112 | 24167 | 24203 | 24278 | 24333 | 24380 | 24,444 | 24,409 | 24555 | 24,610

450 | 24610 | 24,665 | 24,721 | 24,776 | 24,832 | 24,887 | 24,943 | 24,998 | 25,053 | 25,100 | 25,164

460 | 25164 | 25220 | 25,275 | 25,331 | 25,386 | 25,442 | 25497 | 25553 | 25,608 | 25,664 | 25,720

a70 | 25,720 | 25,775 | 25,831 | 25,886 | 25,042 | 25,008 | 26,053 | 26,100 | 26,165 | 26,220 | 26,276

480 | 26,276 | 26,332 | 26,387 | 26,443 | 26,499 | 26,555 | 26,610 | 26,666 | 26,722 | 26,778 | 26,834

290 | 26,834 | 26,880 | 26,945 | 27,001 | 27,057 | 27,113 | 27,169 | 27,205 | 27,281 | 27,337 | 27,393

500 | 27,393 | 27,449 | 27,505 | 27,561 | 27,617 | 27,673 | 27,729 | 27,785 | 27,841 | 27,897 | 27,953

510 | 27,953 | 28,010 | 28,066 | 28,122 | 28,178 | 28,234 | 28,291 | 28,347 | 28,403 | 28,460 | 28,516

520 | 28,516 | 28,572 | 28,620 | 28,685 | 28,741 | 28,798 | 28,854 | 28,911 | 28,967 | 20,024 | 29,080

530 | 29,080 | 29,137 | 29,194 | 20,250 | 29,307 | 29,363 | 29,420 | 29,477 | 29,534 | 29,590 | 29,647

540 | 20647 | 20.704 | 29761 | 20.818 | 20,874 | 29.931 | 20,988 | 30,045 | 30,102 | 30,150 | 30,216

550 | 30,216 | 30,273 | 30,330 | 30,387 | 30,444 | 30,502 | 30,559 | 30,616 | 30,673 | 30,730 | 30,788

560 | 30,788 | 30,845 | 30,902 | 30,960 | 31,017 | 31,074 | 31,132 | 31,189 | 31,247 | 31,304 | 31,362

570 | 31,362 | 31,419 | 31,477 | 31,535 | 31,592 | 31,650 | 31,708 | 31,766 | 31,823 | 31,881 | 31,939

580 | 31,930 | 31,997 | 32,055 | 32,113 | 32,171 | 32,229 | 32,287 | 32,345 | 32,403 | 32,461 | 32,519

500 | 32,519 | 32,577 | 32,636 | 32,694 | 32,752 | 32,810 | 32,869 | 32,927 | 32,985 | 33,044 | 33,102

600 | 33,102 | 33,161 | 33,219 | 33,278 | 33,337 | 33,395 | 33,454 | 33,513 | 33,571 | 33,630 | 33,689

610 | 33,680 | 33,748 | 33,807 | 33,866 | 33,925 | 33,984 | 34,043 | 34,102 | 34,161 | 34,220 | 34,279

620 | 34279 | 34,338 | 34,397 | 34,457 | 34,516 | 34,575 | 34,635 | 34,694 | 34,754 | 34,813 | 34,873

630 | 34,873 | 34,932 | 34,992 | 35,051 | 35,111 | 35,171 | 35,230 | 35,290 | 35,350 | 35,410 | 35,470

640 | 35.470 | 35,530 | 35,590 | 35,650 | 35,710 | 35,770 | 35,830 | 35,890 | 35,950 | 36,010 | 36,071

650 | 36,071 | 36,131 | 36,191 | 36,252 | 36,312 | 36,373 | 36,433 | 36,494 | 36,554 | 36,615 | 36,675

660 | 36,675 | 36,736 | 36,797 | 36,858 | 36,918 | 36,979 | 37,040 | 37,101 | 37,162 | 37,223 | 37,284

670 | 37.284 | 37,345 | 37,406 | 37,467 | 37,528 | 37,590 | 37,651 | 37,712 | 37,773 | 37,835 | 37,896

680 | 37,806 | 37,958 | 38,019 | 38,081 | 38,142 | 38,204 | 38,265 | 38,327 | 38,389 | 38,450 | 38,512

690 | 38,512 | 38,574 | 38,636 | 38,698 | 38,760 | 38,822 | 38,884 | 38,946 | 39,008 | 39,070 | 39,132 CABLE COLOR
700 | 39,132 | 39,194 | 39,256 | 39,318 | 39,381 | 39,443 | 39,505 | 39,568 | 39,630 | 39,693 | 39,755 CODING ANSI
710 | 39,755 | 39,818 | 39,880 | 39,943 | 40,005 | 40,068 | 40,131 | 40,193 | 40,256 | 40,319 | 40,382 584-3

720 | 40,382 | 40,445 | 40,508 | 40,570 | 40,633 | 40,696 | 40,759 | 40,822 | 40,886 | 40,949 | 41,012

730 | 41,012 | 41,075 | 41,138 | 41,201 | 41,265 | 41,328 | 41,391 | 41,455 | 41,518 | 41,581 | 41,645

740 | 41,645 | 41,708 | 41,772 | 41,835 | 41,809 | 41,962 | 42,026 | 42,090 | 42,153 | 42,217 | 42,281

750 | 42,281 | 42,344 | 42,408 | 42,472 | 42,536 | 42,500 | 42,663 | 42,727 | 42,791 | 42,855 | 42,919

760 | 42,919

°¢ 0 1 2 3 4 5 6 7 8 9 10
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[EC 584-1. - ITS-90. cold junction 0 °C

°C
-270
-260
-250

°C

10
20
30
40
50
60
70
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90
100
110
120
130
140
160
160
170
180
180
200

i &

THERMOCOUPLE

F.E.M. output of a T type thermocouple(Copper Vs. Copper/Nikel). Temperature[°C] vs. F.e.m. [mV]

0 4 2 3 4 5 5 7 8 9 10
8,258
£5232 | 6236 | 6239 | 6242 | 6245 | 6248 | 6251 | 6253 | 6255 | 6,256 | 6.258
6180 | 6187 | 6193 | 6198 | 6204 | 6200 | 8214 | 6219 | 6223 | 6228 | 6232
5105 | 6114 | 6122 | 6130 | 6138 | 6,146 | 6,153 | 6,160 | 6167 | 6,174 | 6,180
8,007 | 6017 | 6028 | 6038 | 60490 | 6059 | 6088 | 6078 | 6,087 | 6096 | 6105
5888 | 5901 | 5914 | 5926 | -5038 | 5050 | 5962 | 5073 | 5985 | -5006 | 6,007
5753 | 5767 | 5782 | 5795 | 5800 | 5823 | 5836 | 5850 | 5863 | 5876 | 5888
5603 | 5619 | 5634 | 5650 | -5665 | 5,680 | 5,695 | 5710 | 5724 | 5739 | 5753
5430 | 5456 | 5473 | 5480 | 5506 | 5523 | 5539 | 5555 | 5571 | 5587 | 5603
5261 | 5279 | 5207 | 5316 | -5334 | 5351 | 5269 | 5367 | 5404 | 5421 | 5439
5070 | 50809 | 5100 | 5128 | -5148 | 5167 | 5186 | 5205 | 5224 | 5242 | 5261
4865 | 4885 | -4907 | 4928 | 4949 | 4969 | 4989 | 5010 | 5030 | 5050 | 5070
4648 | -4p71 | 4603 | 4715 | 4737 | 4750 | 4780 | 4802 | 4823 | 4844 | 4865
4419 | 4443 | 4466 | 4480 | 4512 | 4535 | 4558 | 4581 | 4804 | 4626 | 4648
4177 | 4202 | 4226 | 4251 | 4275 | 4300 | 4324 | 4348 | 4372 | 42305 | 4419
3923 | 3949 | 3975 | 4000 | 4026 | 4052 | 4077 | 4102 | 4127 | 4152 | 4177
3657 | -3884 | 3711 | 3738 | -3765 | 3791 | 3818 | -3.844 | 3871 | -3807 | 3923
3379 | 3407 | 3435 | 3483 | 3491 | 3519 | 3547 | 3574 | 3802 | 3629 | 3657
3089 | -3118 | 3,148 | 3,177 | -3206 | 3235 | 3264 | 3293 | 3322 | -3.350 | 3,379
2788 | 2818 | 2849 | 2879 | 2010 | 2040 | 2970 | -3.000 | 3030 | 3,050 | 3,089
2476 | 2507 | 2539 | 2571 | -2602 | 2633 | 2664 | -2695 | 2726 | 2757 | 2788
2153 | 2186 | 2218 | 2251 | 2283 | 2316 | 2348 | 2380 | 2412 | 2444 | 2478
1819 | -1853 | -1887 | <1920 | -1954 | -1087 | 2021 | 2054 | 2087 | 2120 | 2153
1,475 | 1510 | 1545 | 1579 | 4614 | 1648 | 1683 | 4717 | 4751 | 1785 | 1,819
1121 | 1157 | 1192 | 1228 | 1264 | 1209 | 1335 | 1370 | 1405 | 1440 | 1475
0757 | 0794 | 0830 | 0,867 | -0004 | 0940 | 0976 | -1.013 | 1,049 | 1,085 | 1,121
0383 | 0421 | 0459 | 0496 | 0534 | 0571 | 0608 | 0646 | 0883 | 0720 | 0757
0,000 | 0,039 | 0,077 | -0,116 | 0,154 | 0,193 | -0231 | 0,269 | -0,307 | 0,345 | 0,383
0 A 2 3 4 5 5 7 -8 9 10
(] 1 2 3 4 5 6 7 8 9 10
0,000 | 0039 | 0078 | 0117 | 0156 | 0195 | 0234 | 0273 | 0312 | 0352 | 0,391
0391 | 0431 | 0470 | 0510 | 0549 | 0589 | 0629 | 0669 | 0700 | 0749 | 0,790
0790 | 0830 | 0870 | 0911 | 0951 | 0092 | 1,033 | 1,074 | 1114 | 1155 | 1196
1196 | 1238 | 1279 | 1320 | 1362 | 1403 | 1445 | 1486 | 1528 | 1570 | 1612
1612 | 1654 | 1696 | 1738 | 1780 | 1,823 | 1865 | 1,908 | 1950 | 1,993 | 2036
2036 | 2079 | 2122 | 2165 | 2208 | 2251 | 2294 | 2338 | 2381 | 2425 | 2468
2468 | 2512 | 2556 | 2,600 | 2,643 | 2,687 | 2732 | 2776 | 2820 | 2864 | 2,909
2009 | 2953 | 2998 | 3.043 | 3087 | 3132 | 3177 | 3222 | 3267 | 3312 | 3358
3358 | 3403 | 3448 | 34904 | 3539 | 3585 | 3631 | 3677 | 3722 | 3768 | 3314
3814 | 3860 | 3907 | 3053 | 3900 | 4046 | 4002 | 4138 | 4185 | 4232 | 4279
4279 | 4325 | 4372 | 4419 | 4466 | 4513 | 4561 | 4608 | 4655 | 4702 | 4750
4750 | 4798 | 4845 | 4893 | 4941 | 4988 | 5036 | 5084 | 5132 | 5180 | 5228
5228 | 5277 | 5325 | 5373 | 5422 | 5470 | 5519 | 5567 | 5616 | 5665 | 5714
5714 | 5763 | 5812 | 5861 | 5910 | 5959 | 6,008 | 6,057 | 6,107 | 6,156 | 6206
6,206 | 6255 | 6305 | 6355 | 6404 | 6454 | 6504 | 6554 | 6604 | 6654 | 6704
6704 | 6754 | 6,805 | 6,855 | 6,905 | 6,956 | 7,006 | 7.057 | 7,107 | 7,158 | 7,200
7200 | 7260 | 7310 | 7361 | 7412 | 7463 | 7515 | 7566 | 7.617 | 7668 | 7.720
7720 | 7771 | 76823 | 7874 | 7926 | 7977 | 8029 | 8081 | 8133 | 8185 | 8237
8237 | 8289 | 8341 | 8393 | 8445 | 8497 | 8550 | 8602 | 8654 | 8707 | 8759
8750 | 8812 | 8865 | 8917 | 8970 | 9023 | 9076 | 9129 | 9182 | 9235 | 9288
9288 | 9341 | 9395 | 9448 | 9501 | 9555 | 9608 | 9662 | 9715 | 9769 | 9822
9822 | 9876 | 9930 | 9984 | 10,038 | 10,092 | 10,146 | 10,200 | 10254 | 10,308 | 10,362
10,362 | 10,417 | 10,471 | 10,525 | 10580 | 10,634 | 10,689 | 10,743 | 10,798 | 10,853 | 10,907
10,007 | 10,962 | 11,017 | 11,072 | 11127 | 11182 | 11,237 | 11,202 | 11,347 | 11,403 | 11,458
11,458 | 11,513 | 11,569 | 11,624 | 11,680 | 11,735 | 11,791 | 11,846 | 11,902 | 11,958 | 12,013
12,013 | 12,069 | 12,125 | 12181 | 12237 | 12293 | 12,349 | 12,405 | 12,461 | 12518 | 12574
0 1 2 3 4 5 6 7 8 9 10
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THERMOCOUPLE

F.E.M. output of a T type thermocouple(Copper Vs. Copper/Nikel). Temperature[°C] vs. F.e.m. [mV]
[EC 584-1. - ITS-90. cold junction 0 °C

°C 0 1 2 3 4 5 6 7 8 9 10
250 12,013 | 12,069 | 12,125 | 12,181 | 12,237 | 12,293 | 12,349 | 12,405 | 12,461 | 12,518 | 12,574
260 12,574 | 12,630 | 12,687 | 12,743 | 12,799 | 12,856 | 12,912 | 12,069 | 13,026 | 13,082 | 13,139

270 | 13,139 | 13,196 | 13,253 | 13,310 | 13,366 | 13,423 | 13,480 | 13,537 | 13,595 | 13,652 | 13,709 (T_E%szﬁ%?lz RANGE
280 | 13,709 | 13,766 | 13,823 | 13,881 | 13,938 | 13,995 | 14,053 | 14,110 | 14,168 | 14,226 | 14,283

290 | 14,283 | 14,341 | 14,399 | 14,456 | 14,514 | 14,572 | 14,630 | 14,688 | 14,746 | 14,804 | 14,862 CABLE COLOR CODING
300 | 14,862 | 14,920 | 14,978 | 15,036 | 15,095 | 15,153 | 15,211 | 15,270 | 15,328 | 15,386 | 15,445 ANSI

310 | 15445 | 15,503 | 15,562 | 15,621 | 15,679 | 15,738 | 15,797 | 15,856 | 15,914 | 15,973 | 16,032
320 | 16,032 | 16,091 | 16,150 | 16,209 | 16,268 | 16,327 | 16,387 | 16,446 | 16,505 | 16,564 | 16,624
330 | 16,624 | 16,683 | 16,742 | 16,802 | 16,861 | 16,921 | 16,980 | 17,040 | 17,100 | 17,159 | 17,219
340 | 17,219 | 17,279 | 17,339 | 17,399 | 17,458 | 17,518 | 17,578 | 17,638 | 17,898 | 17,759 | 17,819
350 | 17,819 | 17,879 | 17,939 | 17,999 | 18,060 | 18,120 | 18,180 | 18,241 | 18,301 | 18,362 | 18,422
360 | 18,422 | 18,483 | 18,543 | 18,604 | 18,665 | 18,725 | 18,786 | 18,847 | 18,908 | 18,969 | 19,030
370 | 19,030 | 19,091 | 19,152 | 19,213 | 19,274 | 19,335 | 19,396 | 19,457 | 19,518 | 19,579 | 19,641
380 | 19,641 | 19,702 | 19,763 | 19,825 | 19,886 | 19,947 | 20,009 | 20,070 | 20,132 | 20,193 | 20,255
390 | 20,255 | 20,317 | 20,378 | 20,440 | 20,502 | 20,563 | 20,625 | 20,687 | 20,748 | 20,810 | 20,872
400 | 20,872
°c 0 1 2 3 4 5 ] 7 8 9 10

LA TERMOTECNICA
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F.E.M. output of a N type thermocouple(Nicrosil Vs. Nisill). Temperature[°C] vs. F.e.m. [mV] IEC
584-1. - ITS-90. cold junction 0 °C

°C 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
=270 -4,345
-260 -4,336 | -4,337 | -4,339 | 4,340 | 4341 | 4342 | -4,343 | -4,344 | -4,344 | -4,345 | -4,345
-250 -4313 | -4316 | -4319 | 4321 | 4324 | 4,326 | -4,328 | -4,330 | -4,332 | 4,334 | -4,336

240 | -4277 | -4281 | 4285 | 4289 | -4293 | -4207 | 4300 | -4,304 | -4,307 | -4,310 | -4,313 (TE%PE?SRE;E RANGE
230 | -4226 | -4232 | -4238 | 4243 | 4248 | 4254 | 4258 | 4263 | -4.268 | 4,273 | 4277

220 | -4162 | 4169 | 4,176 | 4183 | 4180 | 4,196 | 4202 | 4209 | 4215 | 4221 | 4226 CABLE COLOR CODING
210 | -4,083 | -4.091 | 4100 | 4108 | 4116 | 4,124 | 4132 | 4140 | 4,147 | 4154 | 4,162 ANSI

200 | -3,990 | -4,000 | -4,010 | -4,020 | -4,029 | -4,038 | -4,048 | -4,057 | -4,066 | -4,074 | -4,083
4190 | -3,884 | -3,896 | -3,907 | 3,918 | -3,928 | -3,939 | -3,950 | -3,960 | -3,970 | -3,980 | -3,990
180 | -3,766 | -3,778 | -3,790 | -3,803 | -3,815 | -3,827 | -3,838 | -3,850 | -3,862 | -3,873 | -3,884
A70 | -3,634 | -3,648 | -3,662 | -3,675 | -3,688 | -3,702 | -3,715 | -3,728 | -3,740 | -3,753 | -3,766
60 | -3,491 | -3,506 | -3,521 | 3,535 | -3,550 | -3,564 | -3,578 | -3,503 | -3,607 | -3,621 | -3,634
450 | -3,336 | -3,352 | -3,368 | -3,384 | -3,400 | -3,415 | -3,431 | -3,446 | -3.461 | -3.476 | -3,491
140 | 3,171 | -3,188 | 3,205 | 3,221 | 3,238 | 3,255 | -3,271 | -3,288 | -3,304 | -3,320 | -3,336
30 | 2,994 | -3,012 | -3,030 | -3,048 | -3,066 | -3,084 | -3,101 | -3,119 | -3,136 | -3,153 | -3,171
120 | -2,808 | -2,827 | -2,846 | 2,865 | -2,883 | -2,902 | -2,921 | -2,939 | -2,958 | -2,076 | -2,994
10 | 2,612 | 2,632 | 2,652 | 2,672 | 2,691 | 2,711 | 2,730 | -2,750 | -2,769 | -2,789 | -2,808
400 | 2,407 | -2,428 | -2,448 | 2,469 | -2,490 | -2,510 | -2,531 | -2,551 | -2,571 | -2,592 | -2,612
90 | 2,193 | 2,215 | 2,237 | 2,258 | 2,280 | 2,301 | -2,322 | -2,344 | -2,365 | -2,386 | -2,407
80 | -1,972 | -1,995 | 2,017 | 2,039 | 2,062 | -2,084 | -2,106 | -2,128 | -2,150 | -2,172 | -2,193
70 | -1,744 | -1,767 | -1,790 | -1,813 | -1,836 | -1,859 | -1,882 | -1,005 | -1,927 | -1,950 | -1,972
60 | -1,509 | -1,533 | -1,557 | -1,580 | -1,604 | -1,627 | -1,651 | -1,674 | -1,698 | -1,721 | -1,744
50 | -1,269 | 1,203 | 1,317 | -1,341 | 1,366 | -1,390 | -1,414 | 1,438 | -1,462 | -1,485 | -1,509
40 | -1,023 | -1,048 | -1,072 | -1,007 | 1,122 | -1,146 | -1,171 | 1,195 | -1,220 | -1,244 | -1,269
30 | -0,772 | 0,798 | 0,823 | 0,848 | 0,873 | 0,898 | -0,923 | -0,948 | -0,973 | -0,998 | -1,023
20 | -0,518 | -0,544 | -0,569 | -0,595 | -0,620 | -0,646 | -0,671 | -0,696 | -0,722 | -0,747 | -0,772
410 | -0,260 | -0,286 | -0,312 | -0,338 | -0,364 | -0,390 | -0,415 | -0,441 | -0,467 | -0,492 | -0,518

0 0,000 | -0,026 | -0,052 | -0,078 | -0,104 | -0,131 | -0,157 | -0,183 | -0,209 | -0,234 | -0,260
°c 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
"G 0 1 2 3 4 5 6 7 8 9 10

0 0,000 | 0026 | 0052 | 0078 | 0104 | 0130 | 0156 | 0182 | 0208 | 0235 | 0261
10 | 0261 | 0287 | 0313 | 0340 | 0366 | 0393 | 0419 | 0446 | 0472 | 0499 | 0525
20 | 0525 | 0552 | 0578 | 0605 | 0632 | 0659 | 0685 | 0712 | 0739 | 0766 | 0,793

CABLE COLOR
30 0,793 | 0820 | 0847 | 0874 | 0901 0928 | 0,955 | 0983 | 1,010 1,037 | 1,065 CODING ANSI 584-3

40 1,065 | 1,092 | 1119 | 1147 | 1174 | 1202 | 1229 | 1257 | 1284 | 1312 | 1340
50 1,340 | 1,368 | 1395 | 1423 | 1451 | 1479 | 1,507 | 1535 | 1563 | 1591 | 1619
60 1,619 | 1,647 | 1675 | 1703 | 1732 | 1760 | 1,788 | 1817 | 1,845 | 1873 | 1.902
70 1,002 | 1930 | 1950 | 1988 | 2016 | 2045 | 2074 | 2102 | 2131 | 2160 | 2,189
80 | 2189 | 2218 | 2247 | 2276 | 2305 | 2334 | 2363 | 2392 | 2421 | 2450 | 2480 |
90 | 2480 | 2500 | 2538 | 2568 | 2507 | 2626 | 2656 | 2685 | 2715 | 2744 | 2774
100 | 2774 | 2804 | 2833 | 2863 | 2893 | 2923 | 2053 | 2983 | 3012 | 3042 | 3072
110 | 3072 | 3,102 | 3133 | 3163 | 3193 | 3223 | 3253 | 3283 | 3314 | 3344 | 3374
120 | 3374 | 3405 | 3435 | 3466 | 3496 | 3527 | 3557 | 3588 | 3519 | 3649 | 3680
130 | 3680 | 3711 | 3742 | 3772 | 3803 | 3.834 | 3865 | 3,806 | 3.927 | 3958 | 3989
140 | 3989 | 4,020 | 4051 | 4083 | 4114 | 4145 | 4176 | 4208 | 4239 | 4270 | 4.302
150 | 4302 | 4333 | 4365 | 4396 | 4428 | 4459 | 4491 | 4523 | 4554 | 4586 | 4618
160 | 4618 | 4650 | 4681 | 4713 | 4745 | 4777 | 4809 | 4841 | 43873 | 4905 | 4937
170 | 4937 | 4969 | 5001 | 5033 | 5086 | 5008 | 5130 | 5162 | 5195 | 5227 | 5259
180 | 5259 | 5292 | 5324 | 5357 | 5389 | 5422 | 5454 | 5487 | 5520 | 5552 | 5585
190 | 5585 | 5618 | 5650 | 5683 | 5716 | 5749 | 5782 | 5815 | 5847 | 5880 | 5913
200 | 5913 | 5946 | 5979 | 6,013 | 6,046 | 6079 | 6,112 | 6145 | 6178 | 6211 | 6245
210 | 6245 | 6278 | 6311 | 6345 | 6378 | 6411 | 6445 | 6478 | 6512 | 6545 | 6579
220 | 6579 | 6612 | 6646 | 6680 | 6,713 | 6747 | 6781 | 6814 | 6848 | 6882 | 6916

)

230 6,916 | 6949 | 6983 | 7.017 | 7.001 7085 | 7119 | 7183 | 7187 | 7221 7,255
240 7255 | 7,289 | 7323 | 7357 | 7392 | 7426 | 7460 | 7494 | 7528 | 7563 | 75897

250 7,597 | 78 7666 | 7700 | 7734 | 7769 | 7603 | 7838 | 7872 | 7907 | 79
°C 0 1 2 3 4 5 6 f4 8 9 10
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F.E.M. output of a N type thermocouple(Nicrosil Vs. Nisill). Temperature[°C] vs. F.e.m. [mV] IEC
584-1. - ITS-90. cold junction 0 °C

°C 0 1 2 3 4 5 6 7 8 9 10
250 7,597 7,631 7,666 7,700 7,734 7,769 7,803 7.838 7,872 7,907 7,941
260 | 7,941 | 7,976 | 8010 | 8,045 | 8,080 | 8114 | 8149 | 8184 | 8218 | 8253 | 8288
270 8288 | 8323 | 8358 | 8,392 | 8,427 | 8462 | 8497 | 8532 | 8567 | 8,602 | 8,637
280 8,637 8,672 8,707 8,742 B7re 8,812 8,847 8,882 8,918 8,953 8,988
290 | 8988 | 9,023 | 9058 | 9,004 | 9129 | 9164 | 9200 | 9,235 | 9270 | 9,306 | 9,341
300 9,341 9,377 9,412 9,448 9,483 9,519 9,554 9,590 9,625 9,661 9,696
310 | 9696 | 9732 | 9768 | 9,803 | 9,830 | 9,875 | 9910 | 9946 | 9982 | 10,018 | 10,054
320 | 10,054 | 10,089 | 10,125 | 10,161 | 10,197 | 10,233 | 10,269 | 10,305 | 10,341 | 10,377 | 10,413
330 10,413 | 10,449 | 10,485 | 10,521 | 10,557 | 10,593 | 10,629 | 10,665 | 10,701 | 10,737 | 10,774
340 | 10,774 | 10,810 | 10,846 | 10,882 | 10,918 | 10,955 | 10,991 | 11,027 | 11,084 | 11,100 | 11,136
350 11,136 | 11,173 | 11,209 | 11,245 | 11,282 | 11,318 | 11,355 | 11,391 | 11,428 | 11,464 | 11,501
360 | 11,501 | 11,537 | 11,574 | 11,610 | 11,647 | 11,683 | 11,720 | 11,757 | 11,793 | 11,830 | 11,867
370 | 11,867 | 11,903 | 11,940 | 11,977 | 12,013 | 12,050 | 12,087 | 12,124 | 12,160 | 12,197 | 12,234
380 | 12,234 | 12,271 | 12,308 | 12,345 | 12,382 | 12,418 | 12,455 | 12,492 | 12,529 | 12,566 | 12,603
390 | 12,603 | 12,640 | 12,677 | 12,714 | 12,751 | 12,788 | 12,825 | 12,862 | 12,899 | 12,937 | 12,974
400 | 12,974 | 13,011 | 13,048 | 13,085 | 13,122 | 13,159 | 13,197 | 13234 | 13271 | 13,308 | 13,346
410 | 13,346 | 13,383 | 13,420 | 13,457 | 13,495 | 13,532 | 13,569 | 13,607 | 13,644 | 13,682 | 13,719
420 13,719 | 13,756 | 13,794 | 13,831 | 13,869 | 13,906 | 13,944 | 13,981 | 14,019 | 14,056 | 14,094
430 | 14,004 | 14131 | 14,160 | 14206 | 14,244 | 14281 | 14,319 | 14,356 | 14,304 | 14,432 | 14469
440 14,469 | 14,507 | 14,545 | 14,582 | 14,620 | 14,658 | 14,695 | 14,733 | 14,771 | 14,809 | 14,846
450 | 14,846 | 14,884 | 14,922 | 14,960 | 14,998 | 15,035 | 15,073 | 15,111 | 15,149 | 15,187 | 15,225
460 | 15,225 | 15,262 | 15,300 | 15,338 | 15,376 | 15,414 | 15,452 | 15,490 | 15,528 | 15,566 | 15,604
470 15,604 | 15,642 | 15,680 | 15,718 | 15,756 | 15,794 | 15,832 | 15,870 | 15,908 | 15,946 | 15984
480 | 15,984 | 16,022 | 16,060 | 16,099 | 16,137 | 16,175 | 16,213 | 16,251 | 16,289 | 16,327 | 16,366
490 16,366 | 16,404 | 16,442 | 16,480 | 16,518 | 16,557 | 16,595 | 16,633 | 16,671 | 16,710 | 16,748
500 | 16,748 | 16,786 | 16,824 | 16,863 | 16,901 | 16,930 | 16,978 | 17,016 | 17,054 | 17,003 | 17,131
510 | 17,131 | 17,169 | 17,208 | 17,246 | 17,285 | 17,323 | 17,361 | 17,400 | 17,438 | 17,477 | 17,515
520 17,515 | 17,554 | 17,592 | 17,630 | 17,669 | 17,707 | 17,746 | 17,784 | 17,823 | 17,861 | 17,900
530 | 17,900 | 17,938 | 17,977 | 18,016 | 18,054 | 18,003 | 18,131 | 18,170 | 18,208 | 18,247 | 18,286
540 18,286 | 18,324 | 18,363 | 18,401 | 18,440 | 18,479 | 18,517 | 18,556 | 18,595 | 18,633 | 18,672
550 | 18,672 | 18,711 | 18,749 | 18,788 | 18,827 | 18,865 | 18,904 | 18,943 | 18,982 | 19,020 | 19,059
560 | 19,059 | 19,098 | 19,136 | 19,175 | 19,214 | 19,253 | 19,292 | 19,330 | 19,369 | 19,408 | 19,447
570 19,447 | 19,485 | 19,524 | 19,563 | 19,602 | 19,641 | 19,680 | 19,718 | 19,757 | 19,796 | 19,835
580 | 19,835 | 19,874 | 19,913 | 19,952 | 19,990 | 20,029 | 20,068 | 20,107 | 20,146 | 20,185 | 20,224
590 20,224 | 20,263 | 20,302 | 20,341 | 20,379 | 20,418 | 20,457 | 20,496 | 20,535 | 20,574 | 20,613
600 | 20,613 | 20,652 | 20,691 | 20,730 | 20,769 | 20,808 | 20,847 | 20,886 | 20,925 | 20,964 | 21,003
610 21,003 | 21,042 | 21,081 | 21,120 | 21,159 | 21,198 | 21,237 | 21,276 | 21,315 | 21,354 | 21,393
620 | 21,393 | 21432 | 21,471 | 21,510 | 21,549 | 21,588 | 21,628 | 21,667 | 21,706 | 21,745 | 21,784
630 | 21,784 | 21,823 | 21,862 | 21,901 | 21,940 | 21,979 | 22,018 | 22,058 | 22,097 | 22,136 | 22,175
640 22,175 | 22,214 | 22,253 | 22,292 | 22,331 | 22,370 | 22,410 | 22,449 | 22,488 | 22,527 | 22,566
650 | 22,566 | 22,605 | 22,644 | 22,684 | 22,723 | 22,762 | 22,801 | 22,840 | 22,879 | 22,919 | 22,958
660 22,958 | 22,997 | 23,036 | 23,075 | 23,115 | 23,154 | 23,193 | 23,232 | 23,271 | 23,311 | 23,350
670 | 23,350 | 23,380 | 23,428 | 23,467 | 23,507 | 23,546 | 23585 | 23624 | 23,663 | 23,703 | 23,742
680 | 23,742 | 23,781 | 23,820 | 23,860 | 23,899 | 23,938 | 23,977 | 24,016 | 24,056 | 24,095 | 24,134
690 24134 | 24173 | 24,213 | 24,252 | 24,291 | 24,330 | 24,370 | 24,409 | 24,448 | 24,487 | 24,527
700 | 24,527 | 24,566 | 24,605 | 24,644 | 24,684 | 24723 | 24762 | 24,801 | 24,841 | 24,880 | 24,919
710 24919 | 24,959 | 24,998 | 25,037 | 25,076 | 25,116 | 25,155 | 25,194 | 25,233 | 25,273 | 25,312
720 | 25312 | 25351 | 25,391 | 25430 | 25,460 | 25508 | 25548 | 25587 | 25,626 | 25666 | 25,705
730 | 25,705 | 25744 | 25,783 | 25823 | 25862 | 25001 | 25941 | 25980 | 26,019 | 26,058 | 26,098
740 26,098 | 26,137 | 26,176 | 26,216 | 26,255 | 26,294 | 26,333 | 26,373 | 26,412 | 26,451 | 26,491
750 | 26,491 | 26,530 | 26,569 | 26,608 | 26,648 | 26,687 | 26,726 | 26,766 | 26,805 | 26,844 | 26,883
760 26,883 | 26,923 | 26,962 | 27,001 | 27,041 | 27,080 | 27,119 | 27,158 | 27,198 | 27,237 | 27,276
770 | 27,276 | 27,316 | 27,355 | 27,304 | 27,433 | 27,473 | 27,512 | 27,551 | 27,591 | 27,630 | 27,669
780 | 27,669 | 27,708 | 27,748 | 27,787 | 27,826 | 27,866 | 27,905 | 27,944 | 27,983 | 28,023 | 28,062
790 28,062 | 28,101 | 28,140 | 28,180 | 28,219 | 28,258 | 28,297 | 28,337 | 28,376 | 28,415 | 28,455
800 | 28455 | 28494 | 28,533 | 28,572 | 28,612 | 28,651 | 28,690 | 28,729 | 28,769 | 28,808 | 28,847
°C 0 1 2 3 4 5 6 7 8 9 10
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F.E.M. output of a N type thermocouple(Nicrosil Vs. Nisill). Temperature[°C] vs. F.e.m. [mV] IEC
584-1. - ITS-90. cold junction 0 °C

e 0 1 2 3 4 5 6 L 8 9 10

800 28,455 | 28,494 | 28,533 | 28,572 | 28,612 | 28,651 | 28,690 | 28,729 | 28,769 | 28,808 | 28,847
810 28,847 | 28,886 | 28,926 | 28,965 | 29,004 | 29,043 | 29,083 | 29,122 | 29,161 | 29,200 | 29,239
820 29,239 | 20,279 | 29,318 | 29,357 | 29,396 | 29,436 | 29475 | 29,514 | 29,553 | 29,592 | 29,632
830 29,632 | 29,671 | 29,710 | 29,749 | 29,789 | 29,828 | 29,867 | 29,906 | 29,945 | 29,985 | 30,024
840 30,024 | 30,063 | 30,102 | 30,141 | 30,181 | 30,220 | 30,259 | 30,298 | 30,337 | 30,376 | 30,416

TEMPERATURE RANGE
850 | 30,416 | 30,455 | 30,494 | 30,533 | 30,572 | 30,611 | 30,651 | 30,690 | 30,729 | 30,768 | 30,807 (270 +1300 °C)
860 | 30,807 | 30,846 | 30,886 | 30,925 | 30,964 | 31,003 | 31,042 | 31,081 | 31,120 | 31,160 | 31,199
870 | 31,199 | 31,238 | 31,277 | 31,316 | 31,355 | 31,394 | 31433 | 31473 | 31,512 | 31,551 | 31,590 CABLE COLOR CODING
880 | 31,590 | 31,629 | 31,668 | 31,707 | 31,746 | 31,785 | 31,824 | 31,863 | 31,903 | 31,942 | 31,981 ANSI

890 | 31,981 | 32,020 | 32,059 | 32,008 | 32,137 | 32,176 | 32,215 | 32,254 | 32,293 | 32,332 | 32,371
900 | 32,371 | 32,410 | 32,449 | 32,488 | 32,527 | 32,566 | 32,605 | 32,644 | 32,683 | 32,722 | 32,761
910 | 32,761 | 32,800 | 32,839 | 32,878 | 32,917 | 32,956 | 32,995 | 33,034 | 33,073 | 33,112 | 33,151
920 | 33,151 | 33,190 | 33,229 | 33,268 | 33,307 | 33,346 | 33,385 | 33,424 | 33463 | 33,502 | 33,541
930 | 33,541 | 33,580 | 33,619 | 33,658 | 33,697 | 33.736 | 33,774 | 33,813 | 33,852 | 33,891 | 33,930
940 | 33,930 | 33,969 | 34,008 | 34,047 | 34,086 | 34,124 | 34,163 | 34,202 | 34,241 | 34,280 | 34,319
950 | 34,319 | 34,358 | 34,396 | 34,435 | 34,474 | 34,513 | 34,552 | 34,591 | 34,629 | 34,668 | 34,707
960 | 34,707 | 34,746 | 34,785 | 34,823 | 34,862 | 34,901 | 34,940 | 34,979 | 35,017 | 35,056 | 35,095
970 | 35,095 | 35134 | 35172 | 35211 | 35250 | 35289 | 35,327 | 35,366 | 35405 | 35444 | 35,482
980 | 35482 | 35521 | 35560 | 35,598 | 35,637 | 35,676 | 35,714 | 35753 | 35792 | 35,831 | 35,869
990 | 35,869 | 35908 | 35,946 | 35,985 | 36,024 | 36,062 | 36,101 | 36,140 | 36,178 | 36,217 | 36,256
1000 | 36,256 | 36,294 | 36,333 | 36,371 | 35,410 | 36,449 | 36,487 | 356,526 | 35,564 | 36,603 | 36,641
1010 | 36,641 | 36,680 | 36,718 | 36,757 | 36,796 | 36,834 | 36,873 | 36,911 | 36,950 | 36,988 | 37,027
1020 | 37,027 | 37,085 | 37,104 | 37,142 | 37.181 | 37,219 | 37,258 | 37,296 | 37.334 | 37,373 | 37.411
1030 | 37,411 | 37,450 | 37,488 | 37,527 | 37.565 | 37,603 | 37,642 | 37,680 | 37,719 | 37,757 | 37.795
1040 | 37,795 | 37,834 | 37,872 | 37,911 | 37.949 | 37.987 | 38,026 | 38,064 | 38,102 | 38,141 | 38.179
1050 | 38,179 | 38,217 | 38,256 | 38,294 | 38,332 | 38,370 | 38,409 | 38,447 | 38,485 | 38,524 | 38.562
1060 | 38,562 | 38,600 | 38,638 | 38,677 | 38.715 | 38,753 | 38,791 | 38,829 | 38,868 | 38,905 | 38.944
1070 | 38,944 | 38,982 | 39,020 | 39,059 | 39.007 | 39.135 | 39,173 | 39,211 | 39,249 | 39,287 | 39.326
1080 | 39,326 | 39,364 | 39,402 | 39,440 | 39.478 | 39.516 | 39,554 | 39,592 | 39,630 | 39,688 | 39.706
1090 | 39,706 | 39,744 | 39,783 | 39,821 | 39,859 | 39,897 | 39,935 | 39,973 | 40,011 | 40,049 | 40,087
1100 | 40,087 | 40,125 | 40,163 | 40,201 | 40,238 | 40,276 | 40,314 | 40,352 | 40,390 | 40,428 | 40.466
1110 | 40,466 | 40,504 | 40,542 | 40,580 | 40618 | 40,655 | 40,693 | 40,731 | 40,769 | 40,807 | 40.845
1120 | 40,845 | 40,883 | 40,920 | 40,958 | 40.996 | 41,034 | 41,072 | 41,109 | 41,147 | 41,185 | 41.223
1130 | 41,223 | 41,260 | 41,298 | 41,336 | 41.374 | 41.411 | 41,449 | 41,487 | 41,525 | 41,562 | 41,600
1140 | 41,600 | 41,638 | 41,675 | 41,713 | 41.751 | 41,788 | 41,826 | 41,864 | 41,901 | 41,939 | 41.976
1150 | 41,976 | 42,014 | 42,052 | 42,089 | 42127 | 42,164 | 42,202 | 42,239 | 42,277 | 42,314 | 42.352
1160 | 42,352 | 42,390 | 42,427 | 42,465 | 42,502 | 42,540 | 42,577 | 42,614 | 42,652 | 42,689 | 42.727
1170 | 42,727 | 42,764 | 42,802 | 42,839 | 42,877 | 42,914 | 42,951 | 42,989 | 43,026 | 43,064 | 43,101 CABLE COLOR
1180 | 43,101 | 43138 | 43,176 | 43,213 | 43,250 | 43,288 | 43,325 | 43,362 | 43,399 | 43,437 | 43.474 CODING ANSI 584-3
1190 | 43,474 | 43,511 | 43,549 | 43,586 | 43.623 | 43660 | 43,698 | 43,735 | 43,772 | 43,809 | 43.846
1200 | 43,846 | 43,884 | 43,921 | 43,958 | 43.995 | 44,032 | 44,069 | 44,106 | 44,144 | 44,181 | 44.218
1210 | 44,218 | 44,255 | 44,292 | 44,329 | 44,366 | 44,403 | 44,440 | 44,477 | 44,514 | 44,551 | 44.588
1220 | 44,588 | 44,625 | 44,662 | 44,699 | 44736 | 44,773 | 44,810 | 44,847 | 44,884 | 44,921 | 44,958
1230 | 44,958 | 44,995 | 45,032 | 45,069 | 45105 | 45142 | 45,179 | 45,216 | 45,253 | 45,290 | 45.326
1240 | 45326 | 45,363 | 45,400 | 45437 | 45.474 | 45510 | 45,547 | 45,584 | 45,621 | 45657 | 45.594
1250 | 45,694 | 45731 | 45,767 | 45,804 | 45,841 | 45877 | 45,914 | 45,951 | 45,987 | 46,024 | 46.060 |
1260 | 46,060 | 46,097 | 46,133 | 46,170 | 46,207 | 46,243 | 46,280 | 46,3156 | 46,353 | 46,389 | 46.425
1270 | 46,425 | 46,462 | 46,498 | 46,535 | 46,571 | 46,608 | 46,644 | 46,680 | 46,717 | 46,753 | 46.789
1280 | 46,789 | 46,825 | 46,862 | 46,898 | 46,935 | 46,971 | 47,007 | 47,043 | 47,079 | 47,116 | 47.152
1290 | 47,152 | 47,188 | 47,224 | 47,260 | 47.296 | 47.333 | 47,369 | 47,405 | 47.441 | 47.477 | 47513
1300 | 47.513
°c 0 1 2 3 4 5 6 7 8 9 10
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THERMOCOUPLE

F.E.M. output of a S type thermocouple(Platinum Vs. Platinum/10%Rhodium). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

°c 0 - 5 -3 4 5 6 7 8 -9 -10
50 | -0,236
40 | -0,194 | -0,199 | -0,203 | -0,207 | -0,211 | -0,215 | -0,219 | -0,224 | -0,228 | -0,232 | -0,236
30 | -0,150 | -0,155 | -0,159 | 0,164 | -0,168 | 0,173 | -0,177 | -0,181 | -0,186 | -0,180 | -0,194
20 | -0,103 | -0,108 | -0,113 | -0,117 | -0,122 | -0,127 | -0,132 | -0,136 | -0,141 | -0,146 | -0,150

10 | -0,053 | -0,058 | -0,063 | -0,068 | -0,073 | 0,078 | -0,083 | -0,088 | -0,003 | -0,098 | -0,103 TEMPERATURE RANGE
0 0,000 | -0,005 | -0,011 | -0,016 | -0,021 | -0,027 | -0,032 | -0,037 | -0,042 | -0,048 | -0,053 (-50 +1768°C)
c vt 2 s e e CABLE COLOR

¢ 0 1 2 3 4 5 6 7 3 5 o CODING ANSI

0 0,000 | 0,005 | 0,011 | 0,016 | 0022 | 0,027 | 0,033 | 0038 | 0044 | 0,050 | 0,055
10 0,055 | 0,061 | 0,067 | 0,072 | 0,078 | 0,084 | 0,090 | 0,095 | 0,101 | 0,107 | 0,113
20 0,113 | 0119 | 0,125 | 0,131 | 0,137 | 0,143 | 0,149 | 0,155 | 0,161 | 0,167 | 0,173
30 0,173 | 0,179 | 0,185 | 01191 | 0,197 | 0,204 | 0,210 | 0,216 | 0222 | 0,228 | 0,235
40 0,235 | 0,241 | 0,248 | 0,254 | 0260 | 0,267 | 0,273 | 0,280 | 0286 | 0,292 | 0,299
50 0,299 | 0,305 | 0,312 | 0,319 | 0,325 | 0,332 | 0,338 | 0,345 | 0352 | 0,358 | 0,385
60 0,385 | 0,372 | 0,378 | 0,385 | 0392 | 0,399 | 0,405 | 0412 | 0419 | 0426 | 0433
70 0,433 | 0,440 | 0,446 | 0453 | 0460 | 0,467 | 0,474 | 0481 | 0488 | 0,495 | 0,502
80 0,502 | 0,509 | 0,516 | 0,523 | 0,530 | 0,538 | 0,545 | 05552 | 0559 | 0,568 | 0,573
90 0,573 | 0,580 | 0,588 | 0,595 | 0,802 | 0,608 | 0,617 | 0,624 | 0631 | 0,839 | 0,648
100 | 0,646 | 0,653 | 0,661 | 0,668 | 0,675 | 0,683 | 0,690 | 0,698 | 0,705 | 0,713 | 0,720
110 | 0,720 | 0,727 | 0,735 | 0,743 | 0,750 | 0,758 | 0,765 | 0,773 | 0,780 | 0,788 | 0,795
120 | 0,795 | 0,803 | 0,811 | 0,818 | 0,826 | 0,834 | 0,841 | 0,849 | 0857 | 0,865 | 0,872
130 | 0,872 | 0,880 | 0,888 | 0,896 | 0,903 | 0,911 | 0,919 | 0,927 | 0935 | 0,042 | 0,950
140 | 0,950 | 0,958 | 0,986 | 0,974 | 0982 | 0,990 | 0,998 | 1,008 | 1,013 | 1,021 | 1,029
150 | 1,020 | 1.037 | 1,045 | 1,053 | 1,081 | 1,088 | 1,077 | 1,085 | 1,004 | 1,102 | 1,110
160 | 1,110 | 1,118 | 1,126 | 1,134 | 1,142 | 1,150 | 1,158 | 1,167 | 1,175 | 1,183 | 1,191
170 | 1,191 | 1199 | 1,207 | 1,216 | 1,224 | 1,232 | 1,240 | 1,249 | 1257 | 1,265 | 1,273
180 | 1,273 | 1.282 | 1,290 | 1,298 | 1,307 | 1,315 | 1,323 | 1,332 | 1,340 | 1,348 | 1,357
100 | 1,357 | 1,365 | 1,373 | 1,382 | 1,300 | 1,399 | 1,407 | 1415 | 1,424 | 1432 | 1,441
200 | 1,441 | 1449 | 1,458 | 1466 | 1475 | 1,483 | 1492 | 1,500 | 1,509 | 1,517 | 1,526
210 | 1,526 | 1,534 | 1,543 | 1,551 | 1,560 | 1,568 | 1,577 | 1,586 | 1,504 | 1,603 | 1,612

220 | 1612 | 1620 | 1629 | 1638 | 1646 | 1655 | 1663 | 1672 | 1681 | 1690 | 1,608
230 | 1698 | 1707 | 1716 | 1724 | 1733 | 1742 | 1751 | 1,759 | 1768 | 1777 | 1,786
240 | 1786 | 1794 | 15803 | 1,812 | 1821 | 1829 | 1,838 | 1847 | 1856 | 1865 | 1874
250 | 1,874 | 1882 | 1,891 | 1,900 | 1,909 | 1918 | 1,927 | 1936 | 1944 | 1953 | 1,962 CABLE COLOR

260 | 1962 | 1971 | 1980 | 1,989 | 1,998 | 2007 | 2016 | 2025 | 2,034 | 2043 | 2,052 CODING ANSI 584-3
270 | 2052 | 2061 | 2070 | 2,078 | 2087 | 2,006 | 2,105 | 2114 | 2123 | 2,132 | 2,141
280 | 2141 | 2151 | 2160 | 2169 | 2178 | 2,187 | 2,196 | 2205 | 2214 | 2223 | 2232
290 | 2232 | 2241 | 2250 | 2250 | 2268 | 2277 | 2287 | 2296 | 2305 | 2,314 | 2,323
300 | 2323 | 2332 | 2341 | 2350 | 2360 | 2,369 | 2378 | 2387 | 2396 | 2405 | 2415
310 | 2415 | 2424 | 2433 | 2442 | 2451 | 2461 | 2470 | 2479 | 2488 | 2497 | 2507
320 | 2507 | 2516 | 2525 | 2534 | 2544 | 2553 | 2562 | 2571 | 2581 | 2590 | 2500
330 | 2599 | 2609 | 2618 | 2627 | 2636 | 2646 | 2655 | 2664 | 2674 | 2683 | 2,692
340 | 2692 | 2702 | 2711 | 2720 | 2730 | 2739 | 2748 | 2758 | 2767 | 2,776 | 2786
350 | 2786 | 2795 | 2805 | 2814 | 25823 | 2833 | 2842 | 2851 | 2861 | 2870 | 2880
360 | 2880 | 2,889 | 2800 | 2,908 | 29017 | 2927 | 2936 | 2946 | 2955 | 2965 | 2,974
370 | 2974 | 2,983 | 2993 | 3002 | 3012 | 3021 | 3031 | 3040 | 3050 | 3059 | 3060
380 | 3069 | 3078 | 3,088 | 3097 | 3107 | 3,116 | 3,126 | 3,135 | 3145 | 3154 | 3,164
390 | 3164 | 3173 | 3183 | 3192 | 3202 | 3212 | 3221 | 3231 | 3240 | 3250 | 3250
400 | 3259 | 3269 | 3279 | 3288 | 3298 | 3307 | 3317 | 3326 | 3336 | 3,346 | 3,355
410 | 3355 | 3365 | 3374 | 3384 | 3394 | 3403 | 3413 | 3423 | 3432 | 3442 | 3451
420 | 3451 | 3461 | 3471 | 3480 | 3490 | 3500 | 3509 | 3519 | 3529 | 3538 | 3,548
430 | 3548 | 3558 | 3567 | 3577 | 3587 | 3506 | 3606 | 3616 | 3626 | 3635 | 3645
440 | 3645 | 3655 | 3664 | 3674 | 3684 | 3604 | 3703 | 3713 | 3723 | 3732 | 3742
450 | 3742 | 3752 | 3762 | 3771 | 3781 | 3791 | 3801 | 3810 | 3820 | 3,830 | 3,840
460 | 3840 | 3850 | 3859 | 3869 | 3879 | 3889 | 3898 | 3908 | 3918 | 3928 | 3938
470 | 3938 | 3947 | 3957 | 3967 | 3977 | 3987 | 3997 | 4006 | 4016 | 4026 | 4036
°C 0 1 2 3 a4 5 6 7 8 9 10
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THERMOCOUPLE [

F.E.M. output of a S type thermocouple(Platinum Vs. Platinum/10%Rhodium). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

°c 0 1 2 3 4 5 6 7 8 9 10
470 | 3,938 | 3,947 | 3,957 | 3967 | 3,977 | 3,987 | 3,997 | 4,006 | 4016 | 4,026 | 4,038
480 | 4,036 | 4,046 | 4,056 | 4,085 | 4,075 | 4,085 | 4,095 | 4,105 | 4115 | 4125 | 4,134
490 | 4134 | 4144 | 4154 | 4164 | 4174 | 4184 | 4194 | 4204 | 4213 | 4223 | 4233

500 | 4,233 | 4243 | 4253 | 4263 | 4273 | 4283 | 4293 | 4,303 | 4313 | 4323 | 4,332 '(I:ISE(I\)IIE:E;Z;\IEJ)RE RANGE
510 | 4332 | 4342 | 4352 | 4362 | 4372 | 4382 | 4392 | 4,402 | 4412 | 4422 | 4432

520 | 4,432 | 4442 | 4452 | 4462 | 4472 | 4482 | 4492 | 4502 | 4512 | 4522 | 4532 CABLE COLOR
530 | 4532 | 4542 | 4552 | 4562 | 4572 | 4582 | 4592 | 4,802 | 46812 | 4822 | 4,832 CODING ANSI

540 | 46832 | 4642 | 4852 | 46862 | 4672 | 4682 | 4892 | 4702 | 4712 | 4722 | 4732
550 | 4732 | 4742 | 4752 | 4762 | 4772 | 4782 | 4793 | 4,803 | 4813 | 4823 | 4,833
560 | 4,833 | 4,843 | 4853 | 4,863 | 4,873 | 4883 | 4893 | 4,904 | 4914 | 4924 | 4,934
570 | 4934 | 4944 | 4954 | 4984 | 4974 | 4984 | 4995 | 5005 | 5015 | 5025 | 5035
580 | 5035 | 5045 | 5055 | 5086 | 5076 | 5086 | 5098 | 5106 | 5116 | 5127 | 5137
500 | 5137 | 5147 | 5157 | 5167 | 5178 | 5188 | 5198 | 5208 | 5218 | 5228 | 5239
600 | 5239 | 5249 | 5259 | 5260 | 5280 | 5290 | 5300 | 5310 | 5320 | 5331 | 5341
610 | 5341 | 5351 | 5361 | 5372 | 5382 | 5392 | 5402 | 5413 | 5423 | 5433 | 5443
620 | 5443 | 5454 | 5464 | 5474 | 5485 | 5495 | 5505 | 5515 | 5526 | 5536 | 5546
630 | 5546 | 5557 | 5567 | 5577 | 5588 | 5598 | 5808 | 5618 | 5629 | 5639 | 5849
640 | 56849 | 5680 | 5670 | 5680 | 5691 | 5701 | 5712 | 5722 | 5732 | 5743 | 5753
650 | 5753 | 5783 | 5774 | 5784 | 5794 | 5805 | 5815 | 5826 | 5836 | 5846 | 5857
660 | 5857 | 5867 | 5878 | 5888 | 5898 | 5909 | 5919 | 5930 | 5940 | 5950 | 5961
670 | 5961 | 5971 | 5982 | 5992 | 6003 | 6013 | 6,024 | 6,034 | 5044 | 6,055 | 6,085
680 | 6,065 | 6,076 | 6,086 | 6,097 | 6107 | 6,118 | 6128 | 6,139 | 6,149 | 6,160 | 6,170
690 | 8170 | 6,181 | 6,191 | 6,202 | 8212 | 6223 | 6,233 | 6,244 | 6254 | 6265 | 6,275
700 | 6275 | 6,286 | 62956 | 6,307 | 6,317 | 6328 | 6338 | 6,349 | 6,360 | 6370 | 6,381
710 | 6381 | 6391 | 6402 | 6412 | 6423 | 6434 | 6444 | 6455 | 5465 | 6476 | 6,486
720 | 6,486 | 6497 | 6508 | 6518 | 6529 | 6539 | 6,550 | 6,561 | 8,571 | 6,582 | 6,593
730 | 6593 | 6603 | 6514 | 6624 | 6635 | 6,646 | 6,656 | 6,667 | 6,678 | 6,688 | 6,699
740 | 6899 | 8710 | 6720 | 6,731 | 6,742 | 6752 | 6,783 | 6,774 | 8,784 | 6795 | 6,806
750 | 6,806 | 6,817 | 6,827 | 6,838 | 6849 | 6859 | 6,870 | 6,881 | 6892 | 6902 | 6913
760 | 6913 | 6,924 | 6934 | 6945 | 6956 | 6,967 | 6,977 | 6,988 | 8999 | 7,010 | 7,020
770 | 7,020 | 7,031 | 7,042 | 7,053 | 7,084 | 7,074 | 7,085 | 7,098 | 7,107 | 7,117 | 7,128
780 | 7428 | 7,139 | 7,150 | 7,181 | 7472 | 7,182 | 7193 | 7,204 | 7,215 | 7,226 | 7,236
790 | 7,236 | 7.247 | 7,258 | 7,269 | 7,280 | 7,291 | 7,302 | 7,312 | 7.323 | 7,334 | 7,345
800 | 7,345 | 7,356 | 7,367 | 7,378 | 7.388 | 7,399 | 7,410 | 7,421 | 7.432 | 7.443 | 7,454
810 | 7454 | 7.485 | 7,476 | 7487 | 7,497 | 7,508 | 7,519 | 7,530 | 7.541 | 7,552 | 7,563 CABLE COLOR
820 | 7563 | 7,574 | 7,585 | 7,596 | 7.607 | 7618 | 7,620 | 7,840 | 7.651 | 7,662 | 7,673 CODING ANSI 584-3
830 | 7,673 | 7684 | 7,895 | 7,708 | 7.717 | 7,728 | 7,739 | 7,750 | 7.781 | 7,772 | 7,783
840 | 7,783 | 7,794 | 7,805 | 7,816 | 7.827 | 7,838 | 7,849 | 7,860 | 7.871 | 7,882 | 7,893
850 | 7,893 | 7.904 | 7,915 | 7,926 | 7,937 | 7,948 | 7,959 | 7,970 | 7.981 | 7,992 | 8,003
860 | 8,003 | 8014 | 8,026 | 8,037 | 8048 | 8059 | 8,070 | 8,081 | 8,092 | 8103 | 8114
870 | 8114 | 8125 | 8137 | 8148 | 8159 | 8170 | 8181 | 8,192 | 8,203 | 8214 | 8,226
880 | 8226 | 8237 | 8248 | 8259 | 8270 | 8281 | 8,293 | 8304 | 8315 | 8326 | 8,337
800 | 8337 | 8348 | 8360 | 8371 | 8382 | 8393 | 8404 | 8416 | 8427 | 8438 | 8449
900 | 8449 | 8480 | 8472 | 8483 | 8494 | 8505 | 8517 | 8528 | 8539 | 8550 | 8,562
910 | 8562 | 8573 | 8,584 | 8595 | 8607 | 8618 | 8629 | 8640 | 8652 | 8663 | 8674
920 | 8574 | 8685 | 8897 | 8,708 | 8719 | 8731 | 8742 | 8753 | 8,765 | 8776 | 8,787
930 | 8787 | 8798 | 8810 | 8821 | 8832 | 8844 | 8855 | 8,866 | 8878 | 8889 | 88900
940 | 8900 | 8912 | 8923 | 8935 | 8946 | 8957 | 8,969 | 8980 | 8991 | 9,003 | 9,014
950 | 9,014 | 9,025 | 9,037 | 9,048 | 9,060 | 9,071 | 9,082 | 9,004 | 8,105 | 9,117 | 9,128
960 | 9128 | 9,139 | 9,151 | 9,162 | 9,174 | 9,185 | 9197 | 9,208 | 9219 | 9231 | 9,242
970 | 9242 | 9254 | 9265 | 9277 | 9,288 | 9300 | 9,311 | 9,323 | 9,334 | 9,345 | 9,357
980 | 9357 | 9,388 | 9,380 | 9,391 | 9,403 | 9414 | 9426 | 9437 | 9449 | 9480 | 9472
900 | 9472 | 9483 | 9495 | 9506 | 9518 | 9529 | 9,541 | 9,552 | 9564 | 9,576 | 9,587

1000 | 9587 | 9,599 | 9810 | 9622 | 9633 | 9645 | 9856 | 9,668 | 9,680 | 9,691 | 9,703
°c 0 1 7 3 4 5 6 7 8 9 10
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THERMOCOUPLE

F.E.M. output of a S type thermocouple(Platinum Vs. Platinum/10%Rhodium). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

c 0 1 2 3 4 5 6 7 8 9 10
1000 | 9,587 | 9,509 | 9,610 | 9,622 | 9633 | 9,645 | 9656 | 9668 | 9,680 | 9,691 | 9,703

1010 | 9,703 | 9,714 | 9,726 | 9737 | 9,749 | 9761 | 9,772 | 9,784 | 9,795 | 9,807 | 9.819

1020 | 9819 | 9,830 | 9,842 | 9,853 | 9,865 | 9,877 | 9,888 | 9,900 | 9,911 | 9,923 | 9,935 TEMPERATURE RANGE
1030 | 9,935 | 9946 | 9958 | 9970 | 9981 | 9,993 | 10,005 | 10,016 | 10,028 | 10,040 | 10,051 (-50 +1768°C)
1040 | 10,051 | 10,063 | 10,075 | 10,086 | 10,098 | 10,109 | 10,121 | 10,133 | 10,145 | 10,156 | 10,168 CABLE COLOR CODING
1050 | 10,168 | 10,180 | 10,191 | 10,203 | 10,215 | 10,227 | 10,238 | 10,250 | 10,262 | 10,273 | 10,285 ANSI

1060 | 10,285 | 10,297 | 10,309 | 10,320 | 10,332 | 10,344 | 10,356 | 10,367 | 10,379 | 10,391 | 10,403

1070 | 10,403 | 10,414 | 10,426 | 10,438 | 10,450 | 10.461 | 10,473 | 10,485 | 10,497 | 10,509 | 10,520

1080 | 10,520 | 10,532 | 10,544 | 10,556 | 10,567 | 10,579 | 10,591 | 10,603 | 10,615 | 10,626 | 10,638

1090 | 10,638 | 10,650 | 10,662 | 10,674 | 10,686 | 10,697 | 10,709 | 10,721 | 10,733 | 10,745 | 10,757

1100 | 10,757 | 10,768 | 10,780 | 10,792 | 10,804 | 10,816 | 10,828 | 10,839 | 10,851 | 10,863 | 10,875

1110 | 10,875 | 10,887 | 10,899 | 10,911 | 10,922 | 10,934 | 10,946 | 10,958 | 10,970 | 10,982 | 10,004

1120 | 10,984 | 11,006 | 11,017 | 11,029 | 11,041 | 11,053 | 11,085 | 11,077 | 11,089 | 11,701 | 11,113

130 | 11,113 | 11,125 | 11,136 | 11,148 | 11,160 | 11,172 | 11,184 | 11,196 | 11,208 | 11,220 | 11,232

1140 | 11,232 | 11,244 | 11,256 | 11,268 | 11,280 | 11,291 | 11,303 | 11,315 | 11,327 | 11,339 | 11,351

1150 | 11,351 | 11,363 | 11,375 | 11,387 | 11,399 | 11,411 | 11,423 | 11,435 | 11,447 | 11,459 | 11,471

1160 | 11,471 | 11,483 | 11,495 | 11,507 | 11,519 | 11,531 | 11,542 | 11,554 | 11,566 | 11,578 | 11,590

1170 [ 11,500 | 11602 | 11,614 | 11,626 | 11,638 | 11,650 | 11,662 | 11674 | 11,686 | 11,698 | 11.710

1180 | 11,710 | 11,722 | 11,734 | 11,746 | 11758 | 11,770 | 11,782 | 11,794 | 11,806 | 11,818 | 11,830

1190 | 11,830 | 11,842 | 11,854 | 11,866 | 11,878 | 11,800 | 11,902 | 11,914 | 11,926 | 11,939 | 11,951

1200 | 11,951 | 11,963 | 11,975 | 11,987 | 11,909 | 12,011 | 12,023 | 12,035 | 12,047 | 12,059 | 12,071

1210 | 12,071 | 12,083 | 12,095 | 12,107 | 12.119 | 12,131 | 12,143 | 12,155 | 12,167 | 12,179 | 12,191

1220 | 12,191 | 12,203 | 12,216 | 12,228 | 12,240 | 12,252 | 12,264 | 12,276 | 12,288 | 12,300 | 12,312

1230 | 12,312 | 12,324 | 12,336 | 12,348 | 12,360 | 12,372 | 12,384 | 12,397 | 12,400 | 12,421 | 12,433

1240 | 12,433 | 12,445 | 12,457 | 12,469 | 12.481 | 12,493 | 12,505 | 12,517 | 12,520 | 12,542 | 12,554

1250 | 12,554 | 12,566 | 12,578 | 12,590 | 12,602 | 12,614 | 12,626 | 12,638 | 12,650 | 12,662 | 12,675

1260 | 12,675 | 12,687 | 12,699 | 12,711 | 12,723 | 12,735 | 12,747 | 12,759 | 12,771 | 12,783 | 12,796

1270 | 12,796 | 12,808 | 12,820 | 12,832 | 12,844 | 12,856 | 12,868 | 12,880 | 12,892 | 12,005 | 12,917

1280 | 12,917 | 12,929 | 12,941 | 12,953 | 12,985 | 12,977 | 12,989 | 13,001 | 13,014 | 13,026 | 13,038

1200 | 13,038 | 13,050 | 13,062 | 13,074 | 13,086 | 13,008 | 13,111 | 13,123 | 13,135 | 13,147 | 13,150

1300 | 13,159 | 13,171 | 13,183 | 13,195 | 13,208 | 13,220 | 13,232 | 13,244 | 13,256 | 13,288 | 13,280

1310 | 13,280 | 13,202 | 13,305 | 13,317 | 13,320 | 13,341 | 13,353 | 13,365 | 13,377 | 13,300 | 13.402

1320 | 13,402 | 13,414 | 13,426 | 13,438 | 13.450 | 13,462 | 13474 | 13,487 | 13,499 | 13,511 | 13,523

1330 | 13,523 | 13,535 | 13,547 | 13,550 | 13,572 | 13,584 | 13,506 | 13,608 | 13,620 | 13,632 | 13,644

1340 | 13,644 | 13,657 | 13,669 | 13,681 | 13,693 | 13,705 | 13,717 | 13,729 | 13,742 | 13,754 | 13,766 CABLE COLOR
1350 | 13,766 | 13,778 | 13,790 | 13,802 | 13,814 | 13,826 | 13,839 | 13,851 | 13,863 | 13,875 | 13.887 CODING ANS! 584-3
1360 | 13,887 | 13,899 | 13,911 | 13,924 | 13,936 | 13,948 | 13,960 | 13,972 | 13,984 | 13,996 | 14,000

1370 | 14,009 | 14,021 | 14,033 | 14,045 | 14,057 | 14,069 | 14,081 | 14,004 | 14,106 | 14,118 | 14,130

1380 | 14,130 | 14,142 | 14,154 | 14,166 | 14,178 | 14,191 | 14,203 | 14,215 | 14,227 | 14,230 | 14,251

1300 | 14,251 | 14,263 | 14,276 | 14,288 | 14,300 | 14,312 | 14,324 | 14,336 | 14,248 | 14,360 | 14,373

1400 | 14,373 | 14,385 | 14,307 | 14,400 | 14,421 | 14,433 | 14,445 | 14,457 | 14,470 | 14,482 | 14,404

1410 | 14,494 | 14,506 | 14,518 | 14,530 | 14,542 | 14,554 | 14,567 | 14,579 | 14,591 | 14,603 | 14,615

1420 | 14,615 | 14,627 | 14,639 | 14,651 | 14,664 | 14,676 | 14,688 | 14,700 | 14,712 | 14,724 | 14,736

1430 | 14,736 | 14,748 | 14,760 | 14,773 | 14,785 | 14,797 | 14,809 | 14,821 | 14,833 | 14,845 | 14,857

1440 | 14,857 | 14,860 | 14,881 | 14,804 | 14,006 | 14,918 | 14,930 | 14,942 | 14,954 | 14,966 | 14,978

1450 | 14,978 | 14,990 | 15,002 | 15,015 | 15,027 | 15,030 | 15,051 | 15,063 | 15,075 | 15,087 | 15,000

1460 | 15,099 | 15,111 | 15123 | 15135 | 15,148 | 15,160 | 15,172 | 15,184 | 15196 | 15208 | 15,220

1470 | 15,220 | 15,232 | 15244 | 15256 | 15.268 | 15,280 | 15,292 | 15304 | 15317 | 15,329 | 15,341

1480 | 15,341 | 15,353 | 15,365 | 15377 | 15,389 | 15,401 | 15,413 | 15,425 | 15437 | 15449 | 15.461

1490 | 15461 | 15473 | 15485 | 15497 | 15,500 | 15,521 | 15,534 | 15546 | 15,558 | 15570 | 15,582

1500 | 15,582 | 15,594 | 15,606 | 15,618 | 15,630 | 15,642 | 15,654 | 15,666 | 15678 | 15,690 | 15,702

1510 | 15,702 | 15,714 | 15,726 | 15738 | 15.750 | 15,762 | 15,774 | 15,786 | 15.798 | 15,810 | 15,822

1520 | 15,822 | 15,834 | 15,846 | 15,858 | 15.870 | 15,882 | 15,804 | 15,906 | 15.918 | 15930 | 15,042

1530 | 15,942 | 15,954 | 15,966 | 15978 | 15,000 | 16,002 | 16,014 | 16,026 | 16,038 | 16,050 | 16,062

1540 | 16,062 | 16,074 | 16,086 | 16,008 | 16,110 | 16,122 | 16,134 | 16,146 | 16,158 | 16,170 | 16,182

1550 | 16,182 | 16,194 | 16,205 | 16.217 | 16,220 | 16,241 | 16,253 | 16,265 | 16.277 | 16,289 | 16,301

¢ 0 1 2 3 4 5 6 7 8 9 10
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A

THERMOCOUPLE

F.E.M. output of a S type thermocouple(Platinum Vs. Platinum/10%Rhodium). Temperature[°C] vs.
F.e.m. [mV] IEC 584-1. - ITS-90. cold junction 0 °C

°C 0 1 2 3 4 5 6 7 8 9 10
1550 | 16,182 | 16,194 | 16,205 | 16,217 | 16,220 | 16,241 | 16,253 | 16,265 | 16,277 | 16,289 | 16,301
1560 | 16,301 | 16,313 | 16,325 | 16,337 | 16,349 | 16,361 | 16,373 | 16,385 | 16,396 | 16,408 | 16,420
1570 | 16420 | 16,432 | 16,444 | 16,456 | 16,468 | 16,480 | 16,492 | 16,504 | 16,516 | 16,527 | 16,539
1580 | 16,539 | 16,551 | 16,563 | 16,575 | 16,587 | 16,599 | 16,611 | 16,623 | 16,634 | 16,646 | 16,658 TEMPERATURE RANGE
1500 | 16,658 | 16,670 | 16,682 | 16,694 | 16,706 | 16,718 | 16,720 | 16,741 | 16,753 | 16,765 | 16,777 (-50 +1768°C)

1600 | 16,777 | 16,780 | 16,801 | 16,812 | 16,824 | 16,836 | 16,848 | 16,860 | 16,872 | 16,883 | 16,895 CABLE COLOR CODING
1610 | 16,895 | 16,907 | 16,919 | 16,931 | 16,943 | 16,954 | 16,966 | 16,978 | 16,990 | 17,002 | 17,013 ANSI

1620 | 17,013 | 17,025 | 17,037 | 17,049 | 17,061 | 17,072 | 17,084 | 17,096 | 17,108 | 17,120 | 17,131
1630 | 17,131 | 17.143 | 17,155 | 17,167 | 17,178 | 17,190 | 17,202 | 17,214 | 17.225 | 17,237 | 17,249
1640 | 17,249 | 17,261 | 17,272 | 17,284 | 17,296 | 17,308 | 17,319 | 17,331 | 17,343 | 17,355 | 17,366
1650 | 17,366 | 17,378 | 17,390 | 17,401 | 17,413 | 17,425 | 17,437 | 17,448 | 17,460 | 17,472 | 17.483
1660 | 17,483 | 17,495 | 17,507 | 17,518 | 17,530 | 17,542 | 17,553 | 17,565 | 17,577 | 17,588 | 17,600
1670 | 17,600 | 17,612 | 17,623 | 17,635 | 17,647 | 17,658 | 17,670 | 17,682 | 17,693 | 17,705 | 17.717
1680 | 17,717 | 17.728 | 17,740 | 17,751 | 17,763 | 17,775 | 17.786 | 17,798 | 17,809 | 17,821 | 17,832
1600 | 17,832 | 17,844 | 17,855 | 17,867 | 17,878 | 17,890 | 17,901 | 17,913 | 17,924 | 17,936 | 17,947
1700 | 17,047 | 17,950 | 17,970 | 17,082 | 17,993 | 18,004 | 18,016 | 18,027 | 18,039 | 18,050 | 18,061
1710 | 18,061 | 18,073 | 18,084 | 18,095 | 18,107 | 18,118 | 18.129 | 18,140 | 18.152 | 18,163 | 18,174
1720 | 18174 | 18,185 | 18,196 | 18,208 | 18,219 | 18,230 | 18,241 | 18,252 | 18,263 | 18,274 | 18,285
1730 | 18,285 | 18,207 | 18,308 | 18,310 | 18,330 | 18,341 | 18,352 | 18,362 | 18,373 | 18,384 | 18,395
1740 | 18,7395 | 18,406 | 18,417 | 18,428 | 18,430 | 18,449 | 18.460 | 18,471 | 18.482 | 18,493 | 18,503
1750 | 18503 | 18,514 | 18525 | 18,535 | 18,546 | 18,557 | 18,567 | 18,578 | 18,588 | 18,599 | 18,600
1760 | 18,609 | 18,620 | 18,630 | 18,641 | 18,651 | 18,661 | 18672 | 18,682 | 18.693
T 0 1 2 3 4 5 6 7 8 9 10
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THERMOCOUPLE

F.E.M. output of a E type thermocouple(Costantan Vs.Copper/Nikel). Temperature[°C] vs. F.e.m.
[mV] IEC 584-1. - ITS-90. cold junction 0 °C

°c 0 - -2 3 -4 5 -6 7 -8 9 -10
270 | -9,835
260 | -9,797 | -9,802 | -9,808 | -9,813 | -9,817 | -9,821 | -9,825 | -0,828 | -9,831 | -9,833 | -0,835
250 | 9,718 | 9,728 | 9,737 | 9,746 | 9,754 | 9,762 | -9,770 | -9,777 | -9,784 | 9,790 | -9,797

240 | -9.604 | -9,617 | -9,630 | -9,642 | -9.654 | -9,666 | -9.677 | -9,688 | -9,698 | -9,709 | -9,718 TEMPERATURE RANGE
230 | -9455 | -9,471 | 9487 | 9503 | 9,519 | 9,534 | -9,548 | -9,563 | -9,577 | -9,591 | -9,604 (-270 +1000 °C)

220 | -9274 | -9,293 | -9,313 | -9,331 | -9,350 | -9,368 | -9,386 | -9,404 | -9421 | -9,438 | -9,455

210 | -9,063 | -9,085 | -9,107 | 9,129 | -9,151 | 9,172 | -9,193 | -9,214 | -9234 | -9,254 | 9,274 CABLE COLOR

-200 | -8,825 | -8,850 | -8,874 | -8,899 | -8,923 | -8,947 | -8,971 | -8,994 | -9,017 | -9,040 | -9,063 CODING ANSI

190 | -8,561 | -8,588 | -8,616 | -8,643 | -8,660 | -8,696 | -8,722 | -8,748 | -8,774 | -8,799 | -8,825
180 | -8273 | -8,303 | 8,333 | -8,362 | -8391 | -8,420 | -8,449 | -8.477 | -8505 | -8,533 | -8,561
170 | -7,963 | -7,995 | -8,027 | -8,059 | -8,090 | -8,121 | -8,152 | -8,183 | -8,213 | -8,243 | -8,273
160 | -7,632 | -7,666 | -7,700 | -7,733 | -7,767 | -7,800 | -7,833 | -7,866 | -7,809 | -7.931 | -7,963
50 | -7,279 | 7,315 | 7,351 | 7,387 | 7,423 | -7,458 | -7,493 | -7,528 | -7,563 | -7,507 | -7,632
140 | -6,907 | -6,945 | -6,983 | -7,021 | -7,058 | -7,006 | -7,133 | -7,170 | -7,206 | -7,243 | -7,279
130 | -6,516 | -6,556 | 6,596 | 6,636 | 6,675 | -6,714 | -6,753 | -6,792 | -6,831 | -6,869 | -6,907
120 | -6,107 | -6,149 | -6,191 | -6,232 | -6,273 | -6,314 | -6,355 | -6,396 | -6,436 | -6,476 | -6,516
10 | -5681 | -5,724 | -5,767 | -5,810 | -5,853 | -5,806 | -5,939 | -5981 | -6,023 | -6,065 | -6,107
100 | -5237 | 5,282 | 5327 | 5,372 | -5,417 | 5,461 | -5,505 | -5,549 | -5,593 | -5,637 | -5,681
90 | -4777 | -4.824 | -4871 | -4,917 | -4,963 | -5,009 | -5,055 | -5,101 | -5,147 | -5,192 | -5,237
80 | -4,302 | -4,350 | -4,398 | -4.446 | 4494 | 4542 | 4589 | -4636 | 4,684 | -4731 | 4777
70 | -3,811 | -3,861 | -3,911 | -3,960 | -4,000 | -4,058 | -4,107 | -4,156 | -4,205 | -4,254 | -4,302
60 | -3,306 | -3,357 | 3,408 | 3,459 | 3,510 | -3,561 | -3,611 | -3,661 | -3,711 | -3,761 | -3,811
50 | -2,787 | -2,840 | 2,802 | 2,044 | 2,996 | -3,048 | -3,100 | -3,152 | -3,204 | -3,255 | -3,306
40 | -2,255 | 2,309 | 2,362 | 2,416 | 2,469 | 2,523 | 2,576 | -2,629 | -2,682 | -2,735 | -2,787
30 | -1,709 | -1,765 | -1,820 | -1,874 | -1,929 | -1,984 | -2,038 | -2,093 | -2,147 | -2,201 | -2,255
20 | -1,152 | -1,208 | -1.264 | -1,320 | -1,376 | -1,432 | -1,488 | -1543 | -1,599 | -1,654 | -1,709
410 | -0,582 | -0,639 | 0,697 | 0,754 | 0,811 | 0,868 | -0,925 | 0,982 | -1,039 | -1,005 | -1,152

0 0,000 | -0,059 | 0,117 | 0,176 | -0,234 | -0,292 | -0,350 | -0,408 | -0,466 | -0,524 | -0,582
°c 0 - .2 3 -4 5 -6 7 -8 9 -10

°c 0 1 2 3 4 5 6 7 8 9 10
0 0,000 | 0,059 | 0,118 | 0,176 | 0235 | 0,294 | 0,354 | 0413 | 0472 | 0,532 | 0,591
10 0,591 | 0,651 | 0,711 | 0,770 | 0,830 | 0,890 | 0,950 | 1,010 | 1071 | 1,131 | 1,192
20 1192 | 1,252 | 1,313 | 1,373 | 1,434 | 1,495 | 1556 | 1617 | 1,678 | 1,740 | 1,801
30 1,801 | 1,862 | 1,924 | 1,986 | 2,047 | 2,109 | 2171 | 2233 | 2,295 | 2,357 | 2,420
40 2420 | 2482 | 2545 | 2,607 | 2,670 | 2,733 | 2,795 | 2,858 | 2921 | 2984 | 3,048 CABLE COLOR
50 3,048 | 3,111 | 3174 | 3,238 | 3301 | 3385 | 3429 | 3492 | 3556 | 3620 | 3,685 CODING ANSI 584-3
60 3,685 | 3749 | 3,813 | 3,877 | 3.942 | 4006 | 4071 | 4,138 | 4200 | 4265 | 4,330
70 4330 | 4,395 | 4460 | 4526 | 4591 | 4,856 | 4,722 | 4,788 | 4853 | 4,919 | 4,985
80 4985 | 5051 | 5117 | 5183 | 5248 | 5315 | 5382 | 5448 | 5514 | 5581 | 5648
90 5848 | 5714 | 5781 | 5848 | 5915 | 5982 | 6,049 | 6,117 | 6184 | 6251 | 6319
100 | 6,319 | 6,386 | 6,454 | 6522 | 6590 | 6658 | 6,725 | 6,794 | 6,862 | 6,930 | 6,998
110 | 6998 | 7.086 | 7,135 | 7,203 | 7,272 | 7,341 | 7,409 | 7,478 | 7547 | 7,616 | 7,685
120 | 7,885 | 7,754 | 7,823 | 7,892 | 7.962 | 8031 | 8101 | 8,70 | 8240 | 8309 | 8379
130 | 8,379 | 8449 | 8519 | 8589 | 8659 | 8729 | 8799 | 8869 | 8940 | 9,010 | 9,081
140 | 9,081 | 9151 | 9222 | 9292 | 9,363 | 9434 | 9505 | 9,576 | 9,647 | 9718 | 9,789
150 | 9,789 | 9,860 | 9,931 | 10,003 | 10,074 | 10,145 | 10,217 | 10,288 | 10,380 | 10,432 | 10,503
160 | 10,503 | 10,575 | 10,647 | 10,719 | 10,791 | 10,863 | 10,935 | 11,007 | 11,080 | 11,152 | 11,224
170 | 11,224 | 11,297 | 11,369 | 11,442 | 11,514 | 11,587 | 11,660 | 11,733 | 11,805 | 11,878 | 11,951
180 | 11,951 | 12,024 | 12,097 | 12,170 | 12,243 | 12,317 | 12,390 | 12,483 | 12,537 | 12,610 | 12,684
190 | 12,884 | 12,757 | 12,831 | 12,904 | 12,978 | 13,052 | 13,126 | 13,199 | 13,273 | 13,347 | 13,421
200 | 13421 | 13,495 | 13,569 | 13,644 | 13,718 | 13,792 | 13,866 | 13,941 | 14,015 | 14,090 | 14,164
210 | 14,164 | 14,239 | 14,313 | 14,388 | 14,463 | 14,537 | 14,812 | 14,687 | 14,762 | 14,837 | 14,912
220 | 14,912 | 14,987 | 15,062 | 15,137 | 15,212 | 15,287 | 15,362 | 15,438 | 15,513 | 15,588 | 15,664
230 | 15864 | 15,739 | 15,815 | 15,890 | 15,966 | 16,041 | 16,117 | 16,193 | 16,269 | 16,344 | 16,420
240 | 16,420 | 16,496 | 16,572 | 16,648 | 16,724 | 16,800 | 16,876 | 16,952 | 17,028 | 17,104 | 17.181
250 | 17,181 | 17,257 | 17,333 | 17,409 | 17,486 | 17,562 | 17,839 | 17,715 | 17,792 | 17,868 | 17,945

°C 0 d 2 3 4 5 6 7 8 9 10
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A

THERMOCOUPLE

F.E.M. output of a E type thermocouple(Costantan Vs.Copper/Nikel). Temperature[°C] vs. F.e.m.
[mV] IEC 584-1. - ITS-90. cold junction 0 °C

°c 0 1 2 3 4 5 8 7 8 9 10

250 | 17,181 | 17,257 | 17,333 | 17,409 | 17,486 | 17,562 | 17,639 | 17,715 | 17,792 | 17,868 | 17,945
260 | 17,945 | 18,021 | 18,008 | 18,175 | 18,252 | 18,328 | 18,405 | 18,482 | 18,559 | 18,636 | 18,713
270 | 18,713 | 18,790 | 18,867 | 18,944 | 19,021 | 19,098 | 19,175 | 19,252 | 19,330 | 19,407 | 19,484
280 | 19,484 | 19,561 | 19,639 | 19,716 | 19,794 | 19,871 | 19,948 | 20,026 | 20,103 | 20,181 | 20,259
290 | 20,259 | 20,336 | 20,414 | 20,492 | 20,569 | 20,647 | 20,725 | 20,803 | 20,880 | 20,958 | 21,036
300 | 21,036 | 21,114 | 21,192 | 21,270 | 21,348 | 21,426 | 21,504 | 21,582 | 21,660 | 21,739 | 21,817

310 21,817 | 21,895 | 21,973 | 22,051 | 22,130 | 22,208 | 22,286 | 22,365 | 22,443 | 22,522 | 22,600 TEMPERATURE RANGE
320 22,600 | 22,678 | 22,757 | 22,835 | 22,014 | 22,993 | 23,071 | 23,150 | 23,228 | 23,307 | 23,386 (-270 +1000 °C)
330 23,386 | 23,464 | 23,543 | 23,622 | 23,701 | 23,780 | 23,858 | 23,937 | 24,016 | 24,095 | 24,174

340 | 24,174 | 24,253 | 24,332 | 24,411 | 24,490 | 24,560 | 24,648 | 24,727 | 24,806 | 24,885 | 24,964 CABLE COLOR
350 | 24,964 | 25,044 | 25123 | 25,202 | 25,281 | 25,360 | 25,440 | 25,519 | 25,508 | 25678 | 25,757 CODING ANSI
360 | 25757 | 25,836 | 25,916 | 25,995 | 26,075 | 26,154 | 26,233 | 26,313 | 26,392 | 26,472 | 26,552
370 | 26,552 | 26,631 | 26,711 | 26,790 | 26,870 | 26,950 | 27,029 | 27,109 | 27,189 | 27,268 | 27,348
380 | 27,348 | 27,428 | 27,507 | 27,587 | 27,667 | 27,747 | 27,827 | 27,907 | 27,986 | 28,066 | 28,146
390 | 28,146 | 28,226 | 28,306 | 28,386 | 28,466 | 28,546 | 28,626 | 28,706 | 28,786 | 28,866 | 28,046
400 | 28,946 | 29,026 | 20,106 | 20,186 | 29,266 | 29,346 | 20,427 | 29,507 | 29,587 | 29,667 | 29,747
40 | 20,747 | 29,827 | 20,908 | 29,988 | 30,068 | 30,148 | 30,229 | 30,309 | 30,389 | 30,470 | 30,550
420 | 30,550 | 30,630 | 30,711 | 30,791 | 30,871 | 30,852 | 31,032 | 31,112 | 31,193 | 31,273 | 31,354
430 | 31,354 | 31,434 | 31,515 | 31,595 | 31,676 | 31,756 | 31,837 | 31,917 | 31,998 | 32,078 | 32,159
440 | 32,159 | 32,239 | 32,320 | 32,400 | 32,481 | 32,562 | 32,642 | 32,723 | 32,803 | 32,884 | 32,065
450 | 32,065 | 33,045 | 33,126 | 33,207 | 33,287 | 33,368 | 33,440 | 33,520 | 33,610 | 33,691 | 33,772
460 | 33,772 | 33,852 | 33,933 | 34,014 | 34,095 | 34,175 | 34,256 | 34,337 | 34,418 | 34,498 | 34,579
470 | 34579 | 34,860 | 34,741 | 34,822 | 34,002 | 34,983 | 35,064 | 35,145 | 35,226 | 35,307 | 35,387
430 | 357387 | 35,468 | 35549 | 35630 | 35,711 | 35792 | 35,873 | 35954 | 36,034 | 36,115 | 36,196
490 | 36,196 | 36,277 | 36,358 | 36,439 | 36,520 | 36,601 | 36,682 | 36,763 | 36,843 | 36,924 | 37,005
500 | 37,005 | 37,086 | 37,167 | 37,248 | 37,320 | 37,410 | 37,491 | 37,572 | 37,653 | 37,734 | 37,815
510 | 37,815 | 37,896 | 37,977 | 38,058 | 38,139 | 38,220 | 38,300 | 38,381 | 38,462 | 38,543 | 38,624
520 | 38,624 | 38,705 | 38,786 | 38,867 | 38,948 | 39,020 | 39,110 | 39,191 | 39,272 | 39,353 | 39,434
530 | 39,434 | 39,515 | 39,506 | 39,677 | 39,758 | 39,839 | 39,920 | 40,001 | 40,082 | 40,163 | 40,243
540 | 40,243 | 40,324 | 40,405 | 40486 | 40,567 | 40,648 | 40,729 | 40,810 | 40,891 | 40,972 | 41,053
550 | 41,053 | 41,134 | 41,215 | 41,206 | 41,377 | 41,457 | 41,538 | 41,619 | 41,700 | 41,781 | 41,862
560 | 41,862 | 41,943 | 42,024 | 42,105 | 42,185 | 42,266 | 42,347 | 42,428 | 42,500 | 42,590 | 42,671
570 | 42,671 | 42,751 | 42,832 | 42,913 | 42,004 | 43,075 | 43,156 | 43,236 | 43,317 | 43,398 | 43,479
580 | 43,479 | 43,560 | 43,640 | 43,721 | 43,802 | 43,883 | 43,963 | 44,044 | 44,125 | 44,206 | 44,286
500 | 44286 | 44,367 | 44,448 | 44529 | 44809 | 44890 | 44,771 | 44,851 | 44,932 | 45013 | 45,003
600 | 45,003 | 45,174 | 45,255 | 45,335 | 45416 | 45,497 | 45577 | 45,658 | 45,738 | 45,819 | 45,900
610 | 45,900 | 45,980 | 46,061 | 46,141 | 46,222 | 46,302 | 46,383 | 46,463 | 46,544 | 46,624 | 46,705
620 | 46,705 | 46,785 | 46,866 | 48,946 | 47,027 | 47,107 | 47,188 | 47,268 | 47,349 | 47,429 | 47,509
630 | 47,500 | 47,500 | 47,670 | 47,751 | 47,831 | 47,911 | 47,992 | 48,072 | 48,152 | 48,233 | 48,313 CABLE COLOR

640 | 48313 | 48,393 | 48474 | 48554 | 48834 | 48,715 | 48,795 | 48,875 | 48,955 | 49,035 | 49,116 CODING ANSI 584-3
650 | 49,116 | 49,196 | 49,276 | 49,356 | 49,436 | 49,517 | 49,597 | 49,677 | 49,757 | 49,837 | 49,917
660 | 49,917 | 49,997 | 50,077 | 50,157 | 50,238 | 50,318 | 50,398 | 50,478 | 50,558 | 50,638 | 50,718
670 | 50718 | 50,798 | 50,878 | 50,958 | 51,038 | 51,118 | 51,197 | 51,277 | 51,357 | 51,437 | 51,517
680 | 51,517 | 51,507 | 51,677 | 51,757 | 51,837 | 51,916 | 51,996 | 52,076 | 52,156 | 52,236 | 52,315
690 | 52,315 | 52,395 | 52,475 | 52,555 | 52,634 | 52,714 | 52,794 | 52,873 | 52,953 | 53,033 | 53,112
700 | 53,112 | 53,192 | 53,272 | 53,351 | 53,431 | 53,510 | 53,590 | 53,670 | 53,749 | 53,829 | 53,008
710 | 53,008 | 53,988 | 54,067 | 54,147 | 54,226 | 54,306 | 54,385 | 54,465 | 54,544 | 54,624 | 54,703
720 | 54703 | 54782 | 54,862 | 54,041 | 55021 | 55100 | 55179 | 55259 | 55338 | 55,417 | 55,497
730 | 55497 | 55,576 | 55,655 | 55,734 | 55,814 | 55,893 | 55,972 | 56,051 | 56,131 | 56,210 | 56,289
740 | 56,280 | 56,368 | 56,447 | 56,526 | 56,606 | 56,685 | 56,764 | 56,843 | 56,922 | 57,001 | 57,080
750 | 57,080 | 57,150 | 57,238 | 57,317 | 57,396 | 57,475 | 57,554 | 57,833 | 57,712 | 57,791 | 57,870
760 | 57,870 | 57,949 | 58,028 | 58,107 | 58,186 | 58,265 | 58,343 | 58,422 | 58,501 | 58,580 | 58,659
770 | 58,650 | 58.738 | 58,816 | 58,805 | 58,974 | 59,053 | 59,131 | 50,210 | 59,289 | 59,367 | 5,446
780 | 59,446 | 59,525 | 59,604 | 59,682 | 59,761 | 59,839 | 59,918 | 59,997 | 60,075 | 60,154 | 60,232
790 | 60,232 | 60,311 | 60,390 | 60,468 | 60,547 | 60,625 | 60,704 | 60,782 | 60,860 | 60,939 | 61,017
800 | 61,017 | 61,096 | 61,174 | 61,253 | 61,331 | 61,400 | 61,488 | 61,566 | 61,644 | 61,723 | 61,801
°C 0 1 2 3 4 5 6 7 8 9 10
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THERMOCOUPLE

F.E.M. output of a E type thermocouple(Costantan Vs.Copper/Nikel). Temperature[°C] vs. F.e.m.
[mV] IEC 584-1. - ITS-90. cold junction 0 °C

<
=
Z
L
LL
I—
O
2>
14
LL
I—
<
-

°C 0 1 2 3 4 5 6 7 8 9 10
800 | 61,017 | 61,006 | 61,174 | 61,253 | 61,331 | 61,400 | 61,488 | 61,566 | 61,644 | 61,723 | 61,801
810 | 61,801 | 61,879 | 61,958 | 62,036 | 62,114 | 62,192 | 62,271 | 62,349 | 62,427 | 62,505 | 62,583
820 | 62,583 | 62,662 | 62,740 | 62,818 | 62,806 | 62,974 | 63,052 | 63,130 | 63,208 | 63,286 | 63,364
830 | 63,384 | 63442 | 63,520 | 63,508 | 63,676 | 63,754 | 63,832 | 63,010 | 63,988 | 64,066 | 64,144
840 | 64.144 | 64,222 | 64,300 | 64,377 | 64,455 | 64,533 | 64,611 | 64,680 | 64,766 | 64,844 | 64,922
850 | 64,922 | 65,000 | 65077 | 65,155 | 65.233 | 65,310 | 65,388 | 65465 | 65,543 | 65,621 | 65,698
860 | 65,608 | 65,776 | 65853 | 65031 | 66,008 | 66,086 | 66,163 | 66,241 | 66,318 | 66,396 | 66,473
870 | 66,473 | 66,550 | 66,628 | 66,705 | 66,782 | 66,860 | 66,937 | 67,014 | 67,002 | 67,160 | 67,246
880 | 67,246 | 67,323 | 67,400 | 67,478 | 67,555 | 67,632 | 67,700 | 67,786 | 67,863 | 67,940 | 68,017 TEMPERATURE RANGE
890 | 68,017 | 68,004 | 68,171 | 68,248 | 68,325 | 68,402 | 68,479 | 68,556 | 68,633 | 68,710 | 68,787 (-270 +1000 °C)
900 | 68787 | 68,863 | 68,940 | 69,017 | 69,004 | 69,171 | 69,247 | 69,324 | 69,401 | 69,477 | 69,554
910 | 69,554 | 69,631 | 69,707 | 69.784 | 60,860 | 69,937 | 70,013 | 70,090 | 70,166 | 70,243 | 70.319 CABLE COLOR CODING ANSI
920 | 70,319 | 70,396 | 70,472 | 70,548 | 70,625 | 70,701 | 70,777 | 70,854 | 70,830 | 71,006 | 71,082
930 | 71,082 | 71,159 | 71,235 | 71,311 | 71,387 | 71,463 | 71,539 | 71,615 | 71,602 | 71,768 | 71,844
940 | 71,844 | 71,920 | 71,996 | 72,072 | 72,147 | 72,223 | 72,299 | 72,375 | 72,451 | 72,527 | 72,603
950 | 72,603 | 72,678 | 72,754 | 72,830 | 72,906 | 72,981 | 73,057 | 73,133 | 73.208 | 73,284 | 73,360
960 | 73.360 | 73435 | 73511 | 73,586 | 73.662 | 73,738 | 73,813 | 73,889 | 73,964 | 74,040 | 74,115
970 | 74115 | 74,190 | 74,266 | 74,341 | 74.417 | 74,492 | 74,567 | 74.643 | 74,718 | 74,793 | 74,869
980 | 74,869 | 74,944 | 75019 | 75,095 | 75.170 | 75245 | 75320 | 75,395 | 75.471 | 75546 | 75,621
990 | 75,621 | 75,696 | 75771 | 75,847 | 75.922 | 75,997 | 76,072 | 76,147 | 76,223 | 76,298 | 76,373
1000 | 76,373
°c 0 1 2 3 4 5 6 7 8 9 10
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TERMORESISTANCE

Ohm output of a PT100 probe. Temperature[°C] vs. resistance [Ohm] IEC 751. - ITS-90.
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350

410
410
420
430
440
450
460
470
480
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520
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TERMORESISTANCE

Ohm output of a PT100 probe. Temperature[°C] vs. resistance [Ohm] IEC 751. - ITS-90.
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ITERNATIONAL THERMOCOUPLE CABLES COLOR CODING

TewPERATURE  IEC 5843 ANSI DIN43710 Bo1843 NFE 18001 JIS 16101981
RANGE (°C) (Europe) (USA,Canada) (German Hollan) CZech(os.Iovakia) (France) (Japan)
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