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1. General information

1. General information

B The instrument described in the operating instructions has been manufactured

using state-of-the-art technology. All components are subject to stringent quality and
environmental criteria during production. Our management systems are certified to
ISO 9001 and ISO 14001.

B These operating instructions contain important information on handling the instrument.

Working safely requires that all safety instructions and work instructions are observed.

m Observe the relevant local accident prevention regulations and general safety regulations

for the instrument's range of use.

B The operating instructions are part of the product and must be kept in the immediate

vicinity of the instrument and readily accessible to skilled personnel at any time. Pass the
operating instructions onto the next operator or owner of the instrument.

m Skilled personnel must have carefully read and understood the operating instructions

prior to beginning any work.

B The general terms and conditions contained in the sales documentation shall apply.
B Subject to technical modifications.

B Further information:

- Internet address: www.wika.de / www.wika.com
- Relevant data sheet: TE 60.12 (TR10-L), TE 65.12 (TC10-L)
TE 61.01 (TR10-0), TE 66.01 (TC10-0)
- Application consultant:  Tel.: +49 9372 132-0
info@wika.com

Explanation of symbols

WARNING!
... indicates a potentially dangerous situation that can result in serious injury or
death, if not avoided.

CAUTION!
... indicates a potentially dangerous situation that can result in light injuries or
damage to equipment or the environment, if not avoided.

Information
... points out useful tips, recommendations and information for efficient and
trouble-free operation.
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1. General information / 2. Safety

WARNING!
...indicates a potentially dangerous situation in the hazardous area that can
result in serious injury or death, if not avoided.

WARNING! m

... indicates a potentially dangerous situation that can result in burns, caused by
hot surfaces or liquids, if not avoided.

B> B

N

. Safety

WARNING!

Before installation, commissioning and operation, ensure that the appropriate
thermometer has been selected in terms of measuring range, design and
specific measuring conditions.

>

Choose the thermowell with regard to the maximum pressure and temperature
(e.g. rating chart in DIN 43772).

Non-observance can result in serious injury and/or damage to the equipment.

Further important safety instructions can be found in the individual chapters of
these operating instructions.

(=

2.1 Intended use
These resistance thermometers and thermocouples are used for temperature measurement
in industrial applications, in hazardous areas.

The instrument has been designed and built solely for the intended use described here, and
may only be used accordingly.

The technical specifications contained in these operating instructions must be observed.
Improper handling or operation of the instrument outside of its technical specifications
requires the instrument to be taken out of service immediately and inspected by an
authorised WIKA service engineer.

If the instrument is transported from a cold into a warm environment, the formation of
condensation may result in instrument malfunction. Before putting it back into operation, wait
for the instrument temperature and the room temperature to equalise.

The manufacturer shall not be liable for claims of any type based on operation contrary to
the intended use.
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2. Safety

2.2 Personnel qualification

/N

WARNING!

Risk of injury should qualification be insufficient!

Improper handling can result in considerable injury and damage to equipment.

B The activities described in these operating instructions may only be carried
out by skilled personnel who have the qualifications described below.

B Keep unqualified personnel away from hazardous areas.

Skilled personnel

Skilled personnel are understood to be personnel who, based on their technical training,
knowledge of measurement and control technology and on their experience and knowledge
of country-specific regulations, current standards and directives, are capable of carrying out
the work described and independently recognising potential hazards.

Special operating conditions require further appropriate knowledge, e.g. of aggressive

media.

2.3 Special hazards

VAN

AN\

CAUTION!

Damage to the thermometer due to electrostatic discharge (ESD)

Sensitive electronic components may be damaged through electrostatic

discharge. The proper use of grounded working surfaces and personal armbands

must be ensured when working with exposed circuitry (PCBs).

B The proper use of grounded working surfaces and personal armbands must
be ensured when working with exposed circuitry (PCBs).

WARNING!
Residual media in dismounted instruments can result in a risk to persons, the
environment and equipment. Take sufficient precautionary measures.

Do not use this instrument in safety or emergency stop devices. Incorrect use of
the instrument can result in injury.

Should a failure occur, aggressive media with extremely high temperature and
under high pressure or vacuum may be present at the instrument.
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2. Safety

Observe the information given in the applicable type examination certificate and
the relevant country-specific regulations for installation and use in hazardous
areas (e.g. IEC 60079-14, NEC, CEC).

For hazardous media such as oxygen, acetylene, flammable or toxic gases or m
liquids, and refrigeration plants, compressors, etc., in addition to all standard
regulations, the appropriate existing codes or regulations must also be followed.

2.4 Labelling, safety marking

Product label (example)

p_p

[Wikall] ] I_l

D-63911 Klingenberg

| ©
| H—@

®
;/;'ZZ in Germany :l A"’m c €)

B Additional information for Ex instruments B Product label for Tx10-K, Tx10-1
replacement measuring insert

Al

D-63911 Klingenber:
I =0
O— —1 @
WARNING! DO NOT OPEN WHILE ENERGISED! .
1
A=
®

Made in Germany —@

Legend see next page
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2. Safety

® Model
@ Serial number
® Information on version (measuring element, measuring range...)
Sensor in accordance with standard (resistance thermometer)
B F = Thin-film measuring resistor
m W= Wire-wound measuring resistor
Sensor in accordance with standard (thermocouple)
B ungrounded
H grounded
@ Transmitter model (only for design with transmitter)
® Year of manufacture
® Approval-related data
@ Sensor symbol
B ungrounded M = ungrounded welded
® grounded ll¢Ji = welded to the sheath (grounded)
B quasi grounded @ =The thermometer is, due to its low insulation clearances between
resistance sensor and sheath, to be considered as grounded.
Bore diameter of flame path
Marking Nominal dimension
FP6 6.0 mm [0.236"]
FP8 8.0 mm [0.315"]
FP V4 4" or 0.250" [6.35 mm]
FP % %" or 0.375" [9.53 mm]
AE> [ Before mounting and commissioning the instrument, ensure you read
the operating instructions!
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3. Design and function

3. Design and function

3.1 Description

The model TR10-L, TR10-0 (resistance thermometer) or TC10-L, TC10-0 (thermocouple)
electrical thermometers are comprised of a measuring insert which is built into a certified
Ex d housing. In combination with a flame path fitting that is screwed into the head, the
measuring insert functions as a flameproof joint. The measuring insert is replaceable.

Sensor design in model TR10-L, TR10-0

The measuring resistor is embedded in ceramic powder, heat-resistant potting compound,
cement compound or thermally conductive paste. A one-sided sealed tube, which is welded
to a mineral-insulated cable, forms the external shell of the sensor tip of the measuring
insert.

Sensor design in model TC10-L, TC10-0

The measuring insert of the thermocouple is manufactured from mineral-insulated cable.
The thermocouple consists of the internal leads of the mineral-insulated cable. The weld
spot of the thermocouple is, depending on the design, either ungrounded welded with the
sheath of the mineral-insulated cable or grounded welded.

If the temperature sensor is designed as a grounded thermocouple, the thermocouple is
joined directly to the sheath. Designs with a diameter smaller than 3 mm and with grounded
thermocouples should be considered as galvanically connected with earth potential.

Versions (see figures page 19):

B Thermometers without a flame path fitting may only be used in combination with a
solid-machined, certified WIKA thermowell with a minimal wall thickness of 1 mm. The
thermometer is marked with IIC and is suitable for use in zone 1.

B After installation of a flame path fitting into the connection head of the thermometer, a
thermowell is no longer mandatory for certification reasons. In most cases, however, the
use of a thermowell (solid-machined, with a wall thickness of 1 mm) is necessary for
process engineering reasons. The thermometer is marked with IIB + H2 and is suitable for
use in zone 1.

The design of the thermowell can be selected as desired, but the operational process
data (temperature, pressure, density and flow rate) must be taken into account. If a solid
WIKA thermowell is already available or installed, a flame path fitting is not necessary.

The thermometers models TR10-L, TR10-0 or TC10-L, TC10-0 are manufactured by
WIKA with certified Ex d connection heads or connection housings. These enclosures and
covers are made from aluminium or stainless steel. The cover is optionally available with a
glass window.

Possible sensor measuring ranges see chapter 11 “Specifications”

The following mounting and operating information has been compiled with care.
However, it is not possible to consider all potential usage cases.
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3. Design and function

3.2 Resistance thermometer

For specifications see WIKA data sheet TE 60.12 (TR10-L) / TE 61.01 (TR10-0) and
the technical information sheet IN 00.17 “Usage limitations and accuracies of platinum
resistance thermometers per IEC 60751”.

3.3 Thermocouples

3.3.1 Potential measurement uncertainties
Important factors which counteract the long-term stability of thermocouples.

Ageing effects/poisoning

m Oxidation processes in thermocouples which are not appropriately protected (“bare”
thermocouple wires) result in falsifications of the characteristic curves.

B Foreign atoms (poisoning) that diffuse into the original alloys lead to changes of these
original alloys and thus falsify the characteristic curve.

B The influence of hydrogen leads to the embrittlement of the thermocouples.

The Ni leg of the type K thermocouple is often damaged by sulphur which is contained in
exhaust gases, for example. Type J and T thermocouples age slightly, as the pure metal leg
oxidises first.

In general, rising temperatures cause accelerated ageing effects.

Green rot

If type K thermocouples are used at temperatures from approx. 800 °C [1,472] to 1,050 °C
[1,922 °F], considerable changes of the thermoelectric voltage can occur. The cause of this
is a chromium depletion or the chrome oxidation in the NiCr leg (+ leg). The precondition
for this is a low concentration of oxygen or steam in the immediate environment of the
thermocouple. The nickel leg is not affected by it. The consequence of this effect is a drift of
the measured value caused by decreasing thermoelectric voltage. This effect is accelerated
if there is a shortage of oxygen (reducing atmosphere), since a complete oxide layer, which
would protect it from further oxidation of the chromium, cannot be formed on the surface of
the thermocouple.

The thermocouple is permanently destroyed by this process. The name green rot is derived
from the greenish shimmering colouration on the breaking point of the wire.

The thermocouple type N has in this regard an advantage due to its silicium content. Here, a
protective oxide layer forms on its surface under the same conditions.
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3. Design and function

K effect

The NiCr leg of a type K thermocouple has an ordered alignment with respect to the
alignment in the crystal lattice below approx. 400 °C [752 °F]. If the thermocouple is heated
further, a transition to a disordered state occurs in the temperature range between approx.
400 °C [752 °F] and 600 °C [1,112 °F]. Above 600 °C [1,112 °F], an ordered crystal lattice is
restored.

If these thermocouples cool too quickly (quicker than approx. 100 °C [212 °F] per hour),
the undesirable disordered crystal lattice occurs again during cooling in the range from
approx. 600 °C [1,112 °F] to approx. 400 °C [752 °F]. In the characteristic curve of type K,
however, a consistently ordered alignment state is assumed and provided with values. This
results in a fault of thermoelectric voltage of up to approx. 0.8 mV (approx. 5 °C [41 °F]) in
this range. The K effect is reversible and is largely eliminated again by annealing above
700 °C [1,292 °F], followed by correspondingly slow cooling.

Thin sheathed thermocouples are particularly sensitive in this regard. Cooling in resting air
can already lead to deviations of 1 °C [34 °F].

In type N thermocouples, it has been possible to reduce this short-range-order effect by
alloying both legs with silicium.

The application range of these thermometers is limited both by the permissible maximum
temperature of the thermocouple and by the max. temperature of the thermowell material.

Listed models are available both as single or dual thermocouples. The thermocouple will be
delivered with an insulated measuring point, unless explicitly specified otherwise.

Tolerance value

For the tolerance value of thermocouples, a cold junction temperature of 0 °C [32 °F] has
been taken as the basis. When using a compensating cable or thermocouple cable, an
additional measuring deviation must be considered.

For tolerance values and further specifications, see the corresponding WIKA data sheet and
technical information sheet IN 00.23, “Application of thermocouples”.

For further specifications see WIKA data sheet TE 65.12 (TC10-L), TE 66.01 (TC10-0) and
the order documentation.

For further important safety instructions for operation in hazardous areas, see
A\ chapter 6 “Information on mounting and operation in hazardous areas”.

3.4 Scope of delivery
Cross-check scope of delivery with delivery note.

WIKA operating instructions models TR10-L, TC10-L, TR10-0, TC10-0 (Ex d) 11



3. Design and function / 4. Transport, packaging and storage

4. Transport, packaging and storage

4.1 Transport
Check the instrument for any damage that may have been caused by transport.
Obvious damage must be reported immediately.

4.2 Packaging
Do not remove packaging until just before mounting. Keep the packaging as it will provide
optimum protection during transport (e.g. change in installation site, sending for repair).

4.3 Storage

Permissible conditions at the place of storage:
Bm Storage temperature: -20 ... +80 °C [-4 ... +176 °F]
B Humidity: 35 ... 85 % relative humidity (no condensation)

Avoid exposure to the following factors:

m Direct sunlight or proximity to hot objects

B Mechanical vibration, mechanical shock (putting it down hard)
B Soot, vapour, dust and corrosive gases

Store the instrument in its original packaging in a location that fulfils the conditions listed

above. If the original packaging is not available, pack and store the instrument as described

below:

1. Place the instrument along with shock-absorbent material in the packaging.

2. If stored for a prolonged period of time (more than 30 days), place a bag containing a
desiccant inside the packaging.

WARNING!
Before storing the instrument (following operation), remove any residual media.
This is of particular importance if the medium is hazardous to health, e.g. caustic,

toxic, carcinogenic, radioactive, etc.
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5. Commissioning, operation

5. Commissioning, operation

5.1 Removal and installation of the measuring insert

CAUTION! m
Damage to the thermometer during removal and installation of the
measuring insert

When removing and installing the measuring insert, the surface of the flameproof
joint (flame path fitting and measuring insert) must not be damaged. Operation of
the instrument with any part of the flameproof joint damaged or scratched is not
permitted.

m Careful handling is required during maintenance work or calibration.

In general, it must be ensured that the flame path matches the existing connection head
and the diameter of the measuring insert matches the bore diameter of the flame path! The
bore diameter is indicated both on the top of the flame path and on the product label of the
measuring insert.

Marking Nominal dimension
FP6 6.0 mm [0.236"]

FP8 8.0 mm [0.315"]

FP V4 Ya" or 0.250" [6.35 mm]
FP % %" or 0.375" [9.53 mm]

Only components with the same marking may be combined with each other!
Incorrect dimensions at this location will invalidate the ignition protection type and pose a
safety risk!

Replacement measuring insert for TR10-L: TR10-K-ZZZ
Replacement measuring insert for TC10-L: TC10-K-Z2ZZ
Replacement measuring insert for TR10-0: TR10-1-Z2Z2Z
Replacement measuring insert for TC10-0: TC10-1-2ZZ

5.2 Electrical connection

Connection to built-in transmitter

For the electrical specifications (e.g. connection diagrams, output signal, measuring range,
etc.) please refer to the relevant operating instructions and/or data sheet for the built-in
head-mounted transmitter.

B Junction between Ex d cable gland and connection head
Threads M20 x 1.5: tightening torques 12 Nm
Threads 2 NPT: tightening torques 30 Nm

B Junction between cable and Ex d cable gland
Screw the male nut tightly into the adapter (use appropriate tools!)
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5. Commissioning, operation

During installation, take care to
B Avoid distorting the cable sheath when tightening the male nut.
B Avoid cutting too deep into the cable sheath.

B Use suitable cable.
B Be careful of the clamping zone of the cable gland.

Resistance thermometer

1 x Pt100, 2-wire 1 x Pt100, 3-wire 1 x Pt100, 4-wire

3160629.06

— —red

= E_ red —re

‘,E N} red (] red.
— white —white

[ white —white

2 x Pt100, 2-wire 2 x Pt100, 3-wire 2 x Pt100, 4-wire

v (R@Rvﬂ ellow

i

— black
‘,E black
— yellow
yellow
Thermocouple
Marking of the polarity The colour coding at the positive poles of the instrument decides

the correlation of polarity and terminal
Single thermocouple

Dual thermocouple
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5. Commissioning, operation

5.3 Tightening torques

— Connection head, (1/4000, 7/8000) m

As-delivered condition: Hand-tightened (approx. 5 Nm)

After aligning the connection head, the connection
must be secured using 50 ... 60 Nm

Tightening torques for connection to thermowell

%2 NPT TEET2-3"
% NPT TEET2-3"
G¥%2B 35Nm
G¥%B 40 Nm

M14 x 1.5 25...30 Nm
M18 x 1.5 35 Nm

M20 x 1.5 35...40 Nm
M27 x 2 40 ...45Nm
1) Turns from finger tight (T.F.E.T)

m Only ever screw in, or unscrew, the instrument via the spanner-flats and to the prescribed
torque using an appropriate tool.

B The correct torque depends on the dimensions of the connection thread and the gasket
used (form/material).

B Screwing or unscrewing the connection head is not permitted.

B When screwing in the instrument, please observe that the threads are not skewed.

5.4 Locking screw

Always tighten the locking screw to prevent unintended opening of
/ the head with flameproof enclosure.

Before opening the head, always loosen the locking screw
sufficiently.
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6. Information on mounting and operation in hazardous areas

6. Information on mounting and operation in hazardous areas

WARNING!
Non-observance of these instructions and their contents may result in the loss of
explosion protection.

The requirements of the ATEX directive must be followed. Additionally the
ﬂ& specifications of the respective national regulations concerning Ex usage (e.g.
—\ IEC/EN 60079-10 and IEC/EN 60079-14) apply.

B The responsibility for classification of zones lies with the plant operator and not the
manufacturer/supplier of the equipment.

B The plant operator guarantees, and is solely responsible, that all thermometers in use
are identifiable with respect to all safety-relevant characteristics. Damaged thermometers
may not be used.

B For the installation of the thermometer, only components (e.g. cables, cable glands, etc.)
permitted for “flameproof” may be used.

B For earthing the conductive screen, follow the specifications of IEC/EN 60079-14.

B When using a transmitter/digital display, note and follow:
- The contents of these operating instructions and those of the transmitter/digital display
- The relevant regulations for installation and use of electrical systems
- The regulation and guidelines regarding explosion protection

B The flameproof thermometers should only be fitted to certified housing- or connection
heads certified with a “flameproof” ignition protection type.

B For fitting, the permitted flameproof joints for electrical equipment for gas hazardous
areas are contained in IEC/EN 60079-1. Flameproof joints 1) for parallel threads 2), must
be = 5 mm for housing volumes < 100 cm® and > 8 mm for housing volumes > 100 cm?.
There must be = 5 threads engaged.

Flameproof joints 1) for tapered threads 2), must have > 5 available threads on each part.
There must be = 3.5 threads engaged. These specifications for flameproof joints must be
adhered to, without fail, when fitting and during operation.

B The direct threaded connection of the thermometer to the connection head or housing
must not be twisted or opened. Any alignment of the housing may only be made using the
optional “nipple-union-nipple” neck tube.

B The temperature resistance of the connecting cable must match the permissible
operating temperature of the housings.

For ambient temperatures above 60 °C [60 °F], heat-resistant connecting cable must be
used.

1) Section 5.3 of IEC 60079-1
2) In accordance with table 3 of IEC 60079-1
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6. Information on mounting .../ 7. Safety-related instructions

B No batteries may be built in to the flameproof housing.
® No capacitor may be fitted within the flameproof enclosure that has a residual energy of

> 0.02 mJ at the end of the time required to open the housing. The housing must not be
opened during operation. After the power supply has been switched off, a waiting time of
2 minutes must be observed before the housing is opened.

B Mounting within metallic enclosures:

The housing must be grounded against electromagnetic fields and electrostatic
discharge. It does not have to be connected separately to the equipotential bonding
system. It is sufficient if the metallic thermowell has a solid and secured contact with the
metallic vessel or its structural components or pipelines, so long as these components are
connected to the equipotential bonding system.

B Mounting within non-metallic enclosures:

All electrically-conductive thermometer components within the hazardous area must be
provided with equipotential bonding.

m Neither repairs nor structural modifications are permitted, and any would void the

guarantee and the respective certification.

B The manufacturer shall not be responsible for constructional modifications after delivery

of the instruments.

7. Safety-related instructions

7.1 Marking

Without flame path I12G Ex db IIC 12D Extb llIC  ExdblIC Extb llIC

Solid-machined thermowell T6...T4 Gb T85°CDbIP66 T6..T4Gb  T85°C Db IP66

(minimum wall thickness 1 mm)

With flame path I12GExdblIB+H2 112D ExtblIC ExdblIB+H2 ExtbllIC

With protection tube T6...T4 Gb T85°CDbIP66 T6..T4Gb  T85°C Db IP66

(minimum wall thickness 1 mm)

With flame path I12GExdblIB+H2 112D Extb lIC ExdblIB+H2 ExtbllIC

Without thermowell T6...T4 Gb T85°CDb P66 T6...T4 Gb T85 °C Db IP66

Welded bushing 12G Ex dblIC 12D Extb lIC ExdbllC Extb llIC
T6...T4 Gb T85°CDbIP66 T6..T4Gb  T85°C Db IP66

Electrical parameters
Un=DC30V
Pn=2W
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7. Safety-related instructions

7.2 Special conditions for safe use (X conditions)

1.

The ambient temperature limits are:
T6: -20...4+60 °C
T5: -20...+75°C
T4: -20...480°C
T85°C: -20...+60 °C

. Care shall be taken to ensure that any external sources of heating or cooling do not cause
the assembly to operate outside of the allowable ambient temperature range.

. All cable entry devices shall be suitably certified and compatible with the type of
protection used.

. For Exdb lIC:
Where nipples, unions and/or couplers are used for sensor connections, they shall be
suitably certified as Ex d and be compatible with the marking of this assembly. Nipples
shall have a maximum length < 15.24 cm (6").

. For Ex tb:
Where nipples, unions and/or couplers are used for sensor connections, they shall
maintain the required ingress protection of the assembly.

. For ambient temperatures above 70 °C, care shall be taken to select cable that is suitably
rated for the intended ambient temperature range.
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7. Safety-related instructions

Solid-machined Protection tube Without thermowell Welded bushing
thermowell (minimum wall thickness 1 mm)
(minimum wall thickness 1 mm)

o)
TR

d
z in

14081546.01

welded
O O
Legend:
® Connection head ® Process connection
@ Necktube ® Terminal block/transmitter
® Connection to thermowell @ Flame path fitting

@ Measuring insert

Temperature class classification, ambient temperatures

A heating in the connection head can occur with built-in transmitter through faulty
electronics. The permissible ambient temperatures depend on the housings used and any
additionally-fitted head-mounted transmitter.

For all WIKA connection heads with built-in WIKA temperature transmitters, the
following interrelation is valid:

The temperature increase on the surface of the connection head or housing is less than

25 K if the following conditions are observed: power supply Ug maximum DC 30 V when the
transmitter is operated in a current limit of 22.5 mA.

This yields the following temperature class classification:

Atmosphere Temperature class Limits for ambient temperature

Gas atmosphere T6 -20 ... 460 °C [-4 ... +140 °F]
T5 20 ...475 °C [-4 ... +167 °F]
T4 -20 ... +80 °C [-4 ... +176 °F]
Dust atmosphere T85°C -20 ... +60 °C [-4 ... +140 °F]

The temperature class is dependent upon the user application and the ambient temperature.

WIKA operating instructions models TR10-L, TC10-L, TR10-0, TC10-0 (Ex d) 19



7. Safety-related instructions / 8. Maintenance, cleaning ...

The permissible ambient temperatures for third-party products can be seen from the relevant

approvals and/or data sheets. However, an impermissible heat reflux from the process which

can exceed the operating temperature of the housing or the temperature class, must be
m prevented through suitable heat insulation or a suitably long neck tube.

8. Maintenance, cleaning and recalibration

8.1 Maintenance
The thermometers described here are maintenance-free.

Repairs must only be carried out by the manufacturer.

8.2 Cleaning

CAUTION!
A B Prior to cleaning the electrical connections, disconnect them properly.

B Clean the instrument with a moist cloth.

B Electrical connections must not come into contact with moisture.

B Wash or clean the dismounted instrument before returning it, in order to
protect persons and the environment from exposure to residual media.

B Residual media in the dismounted instrument can result in a risk to persons,
the environment and equipment. Take sufficient precautionary measures.

For information on returning the instrument see chapter 10.2 “Return”.

8.3 Calibration, recalibration

It is recommended that the measuring insert is recalibrated at regular intervals (resistance
thermometers: approx. 24 months, thermocouples: approx. 12 months). This period can
reduce, depending on the particular application. The calibration can be carried out by the
manufacturer, as well as on site by qualified technical staff with calibration instruments.

For calibration, the measuring insert is removed from the thermometer. The minimum length

(metal part of the probe) for carrying out a measurement accuracy test 3.1 inspection
certificate per DIN EN 10204 or DAKKS is 100 mm [3.93 in].
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9. Faults

No signal/line break

Mechanical load too high or

Replacement of the sensor or the

| Faults | Causes | Measures m

Erroneous measured
values

Erroneous measured
values (too low)

Erroneous measured
values and response
times too long

Erroneous
measured values (of
thermocouples)

Indication of the
measured value
jumps

Corrosion

Signal interference

overtemperature

Sensor drift caused by
overtemperature

Sensor drift caused by chemical
attack

Entry of moisture into cable or
measuring insert

Wrong mounting geometry, for
example mounting depth too
deep or heat dissipation too high

Deposits on the sensor or
thermowell

Parasitic voltages (thermal
voltages, galvanic voltage) or
wrong equalisation line

Cable break in connecting cable
or loose contact caused by
mechanical overload

Composition of the medium
not as expected or modified
or wrong thermowell material
selected

Stray currents caused by electric
fields or earth loops

Earth loops

measuring insert with a suitable version

Replacement of the sensor or the
measuring insert with a suitable version

Use of a suitable thermowell

Replacement of the sensor or the
measuring insert with a suitable version

The temperature-sensitive area of the
sensor must be inside the medium, and
surfaces must be ungrounded

Remove deposits

Check polarity
Use of a suitable equalisation line

Replacement of the sensor or
measuring insert with a suitable design,
for example fitted with strain relief or a
thicker conductor cross-section

Analyse medium and then select a
more-suitable material or replace
thermowell regularly

Use of screened connecting cables,
increase in the distance to motors and
power lines

Elimination of potentials, use of
galvanically isolated transmitter supply
isolators or transmitters

CAUTION!

If faults cannot be eliminated by means of the measures listed above, the
instrument must be shut down immediately, and it must be ensured that signal
is no longer present, and it must be prevented from being inadvertently put back
into service. In this case, contact the manufacturer.

If a return is needed, follow the instructions given in chapter 10.2 “Return”.
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10. Dismounting, return and disposal

10.Dismounting, return and disposal

WARNING!
Residual media in dismounted instruments can result in a risk to persons, the
environment and equipment. Take sufficient precautionary measures.

10.1 Dismounting

WARNING!
Risk of burns!
Let the instrument cool down sufficiently before dismounting it! During

dismounting there is a risk of dangerously hot pressure media escaping.

Only disconnect the thermometer once the system has been depressurised!

10.2 Return

WARNING!
A Strictly observe the following when shipping the instrument:

All instruments delivered to WIKA must be free from any kind of hazardous
substances (acids, bases, solutions, etc.).

When returning the instrument, use the original packaging or a suitable transport package.

To avoid damage:

1. Place the instrument along with shock-absorbent material in the packaging.
Place shock-absorbent material evenly on all sides of the transport packaging.

2.If possible, place a bag containing a desiccant inside the packaging.

3. Label the shipment as carriage of a highly sensitive measuring instrument.

Information on returns can be found under the heading “Service” on our local
website.

10.3 Disposal
Incorrect disposal can put the environment at risk.

Dispose of instrument components and packaging materials in an environmentally
compatible way and in accordance with the country-specific waste disposal regulations.

Do not dispose of with household waste. Ensure a proper disposal in accordance
with national regulations.
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11. Specifications

11.Specifications

Resistance thermometer
Type of measuring element Pt100, Pt1000 "
Measuring current 0.1...1.0mA

Validity limits of the class accuracy in accordance with EN 60751

Class B wire-wound -196 ... +600 °C [-321 ... +1,112 °F]
Thin film -50 ... +500 °C [-58 ... +932 °F]

Class A? Wire-wound -100 ... +450 °C [-148 ... +842 °F]
Thin film -30 ... +300 °C [-22 ... +572 °F]

Class AA 2 Wire-wound -50 ... +250 °C [-58 ... +482 °F]
Thin film 0...150 °C [-32 ... +302 °F]

1) Pt100 only available as a thin-film measuring resistor
2) Not with 2-wire connection method

- For detailed specifications of Pt100 sensors, see technical information IN 00.17 at www.wika.com

The table shows the temperature ranges listed in the respective standards, in which the
tolerance values (class accuracies) are valid.

B The combinations of a 2-wire connection with class A or class AA are not permissible,
since the lead resistance of the Ml cable and the connection lead negates the higher
sensor accuracy.

When using a 3-wire connection, we recommend not to exceed a probe length, including
the connection cable, of approx. 30 m [100 ft].

Longer probe/cable lengths should be designed with a 4-wire connection.
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11. Specifications

Typ of the measuring element Thermocouple per IEC 60584-1 or ASTM E230
Types K, J,E, N, T

m Probe tip design (measuring  Ungrounded (measuring location Grounded (measuring location

location) welded isolated, standard) not isolated, welded to the
bottom)
Thermocouple Measuring Thermocouple Measuring
location location

Sheath Shizelin

Validity limits of the class accuracy in accordance with IEC 60584-1

Type K Class 2 -40 ... +1.200 °C [-40 ... +2,192 °F]
Class 1 -40 ...+1.000 °C [-40 ... +1,832 °F]

Type J Class 2 -40 ... +750 °C [-40 ... +1,382 °F]
Class 1 -40 ... +750 °C [-40 ... +1,382 °F]

Type E Class 2 -40 ...+900 °C [-40 ... +1,652 °F]
Class 1 -40 ... +800 °C [-40 ... +1,472 °F]

Type N Class 2 -40 ... +1.200 °C [-40 ... +2,192 °F]
Class 1 -40 ...+1.000 °C [-40 ... +1,832 °F]

Type T Class 2 -40 ... +350 °C [-40 ... +662 °F]
Class 1 -40 ... +350 °C [-40 ... +662 °F]

Validity limits of the class accuracy in accordance with ASTM-E230

Type K Standard 0...1.260 °C [32 ... 2,300 °F]
Special 0...1.260 °C [32 ... 2,300 °F]

Type J Standard 0...760 °C [32 ... 1,400 °F]
Special 0...760°C [32 ... 1,400 °F]

Type E Standard 0...870°C[32...1,598 °F]
Special 0...870°C[32...1,598 °F]

Type N Standard 0...1.260 °C [32 ... 2,300 °F]
Special 0...1.260 °C [32 ... 2,300 °F]

Type T Standard 0...370°C [32 ... 698 °F]
Special 0...370°C [32 ... 698 °F]

- For detailed specifications of thermocouples, see IEC 60584-1 or ASTM E230 and Technical information
IN 00.23 at www.wika.com.
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11. Specifications

The table shows the temperature ranges listed in the respective standards, in which the
tolerance values (class accuracies) are valid.

The actual operating temperature of the thermometer is limited both by the maximum
permissible operating temperature and the diameter of the thermocouple and the sheathed
cable, as well as by the maximum permissible working temperature of the thermowell
material.

For the tolerance value of thermocouples, a cold junction temperature of 0 °C [32 °F] has
been taken as the basis.
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Annex 1: EU declaration of conformity

IWIKA!I

EU-Konformitéitserklarung
EU Declaration of Conformity

Dokument Nr.

Document No. 11602406.04

Wir erkléren in alleiniger Verantwortung, dass die mit CE gekennzeichneten Produkte
We declare under our sole responsibility that the CE marked products

Typenbezeichnung TR10-L-*DC*2» TC10-L-*DC¢-2  TR10-L-*DG-3 TC10-L-*DG".3
Type Designation TR10-0-*DCC-» TC10-0-*DCt-?  TR10-0-*DG"-® TC10-0-*DG("3
Beschreibung Widerstandsthermometer, Thermoelemente
Description Resist: Ther ters, Thermocouples

geman giltigem Datenblatt

according to the valid data sheet TE80.12, TE85.12, TE 61.01, TE 66.01

mit den nachfolgenden relevanten Harmonisierungsvorschriften der Union
Ubereinstimmen
are in conformity with the following refevant Union harmonisation legisiation

Gefahrliche Stoffe (RoHS)

Angewandte harmonisierte Normen
Applied harmonised standards

2011/65/EU Hazardous substances (RoHS) EN IEC 63000:2018
Explosionsschutz (ATEX)@ 3
2014134/EU Explosion protection (ATEX)@3)
2014/30/EU Elektromagnetische Vertraglichkeit (EMV) EN 61326-1:2013"
Efectromagnetic Compatibilty (EMC) EN 61326-2-3:2013%
12 GExdblIB+H2T6...T4 Gb @
or .
@ 12 GExdb lICT6...T4 Gb EN IEC 60076-0:2018

EN 60079-1:2014
I12GExdblIB+H2T6..T4Gb and 112D Extb [IC T85°C Db IP66 @

@ or EN IEC 60079-0:2018
112 G Exdb IIC T6...T4 Gb and 112D Extb IIIC T85°C Db IP66  EN 60079-1:2014
EN 60079-31:2014

m Die folgenden fiir die Ex ifizi 1g ersetzen den Platzhalter *:
A,B,C,D,E,F,G,H,LJK,LM,0,P,QR, S, T,U,V,W, XY
The foliowing fetters for the Ex cestification replace the placeholder *:
ABCDEFGHIJKLMOPQRSTUVIWXY

2,3 EU-Baum usterpriifbescheinigung PRESAFE 16 ATEX 7778X von DNV Product Assurance AS (Reg. no. 2460)
EU type examination certificate PRESAFE 16 ATEX 7778X of DNV Product Assurance AS (Reg. no. 2460)

@ Gilt nur mit eingebautem WIKA Transmitter. Werden Transmitter von anderen Herstellern verwendet, kénnen diese anderen Normen
entsprechen. Es sind dann die mitgelieferten Anleitungen und EU-Konformité serklarungen dieser Transmitter zu beachten.
Applies only to buift-in WIKA transmitter. When using t of other , other standards may apply.
The instructions and EU Declarations of Conformity supplied with these transmitters must then be observed.

Unterzeichnet fiir und im Namen von / Signed for and on behalf of
WIKA Alexander Wiegand SE & Co. KG
Klingenberg, 2022-10-10

o . a4 /]
C ./ v/
T e DA v/
r /r at F
i /
Stefan Heidinger, Vice President Roland Stapf, Head of Quality Management
Electrical Temperature Measurement Process Instrumentation Corporate Quality
WAKA Alexander Wiegand SE & Co. KG Tel +49 9372132.0 Kornmanditgesellschatt: Sitz Kingenberg — Kornplernentarin:
AMlexanderyiegand-Strafle 30 Fax+49 9372 132-406 Amtsgericht Aschaffenburg HRA 1819 WAKA International SE - Sitz Klingenberg -
62911 Kingenberg E-Mail info@wika. de Arntsgericht Aschaffenburg HRE 10505
Gemany wirww wika. de ‘orstand: Alexander Wiegand
WEEE-Reg-Nr. DE 82770372 ‘orsitzender des Aufsichisrats: Prof. Dr. Roderich C. Thiimmel

18AR-02976
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1. Allgemeines

1. Allgemeines

B Das in der Betriebsanleitung beschriebene Geréat wird nach dem aktuellen Stand der
Technik gefertigt. Alle Komponenten unterliegen wahrend der Fertigung strengen
Qualitats- und Umweltkriterien. Unsere Managementsysteme sind nach ISO 9001 und
ISO 14001 zertifiziert.

E B Diese Betriebsanleitung gibt wichtige Hinweise zum Umgang mit dem Gerat.
Voraussetzung flr sicheres Arbeiten ist die Einhaltung aller angegebenen
Sicherheitshinweise und Handlungsanweisungen.

Die fir den Einsatzbereich des Gerats geltenden 6rtlichen Unfallverhltungsvorschriften
und allgemeinen Sicherheitsbestimmungen einhalten.

Die Betriebsanleitung ist Produktbestandteil und muss in unmittelbarer Nahe des Gerats
fir das Fachpersonal jederzeit zugénglich aufbewahrt werden. Betriebsanleitung
an nachfolgende Benutzer oder Besitzer des Gerates weitergeben.

Das Fachpersonal muss die Betriebsanleitung vor Beginn aller Arbeiten sorgfaltig durch-
gelesen und verstanden haben.

B Es gelten die allgemeinen Geschéftsbedingungen in den Verkaufsunterlagen.

B Technische Anderungen vorbehalten.

Weitere Informationen:
- Internet-Adresse: www.wika.de / www.wika.com
- zugehdriges Datenblatt: TE 60.12 (TR10-L), TE 65.12 (TC10-L)
TE 61.01 (TR10-0), TE 66.01 (TC10-0)
- Anwendungsberater: Tel.: 449 9372 132-0
info@wika.de

Symbolerklédrung

WARNUNG!

A ... weist auf eine méglicherweise gefahrliche Situation hin, die zum Tod oder zu
schweren Verletzungen flhren kann, wenn sie nicht gemieden wird.
VORSICHT!

A ... weist auf eine méglicherweise gefahrliche Situation hin, die zu geringfugigen
oder leichten Verletzungen bzw. Sach- und Umweltschaden flihren kann, wenn

sie nicht gemieden wird.

Information
... hebt nitzliche Tipps und Empfehlungen sowie Informationen fur einen effizi-
enten und stérungsfreien Betrieb hervor.
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1. Allgemeines / 2. Sicherheit

WARNUNG!

... weist auf eine mdéglicherweise gefahrliche Situation im explosionsgeféahrdeten
Bereich hin, die zum Tod oder zu schweren Verletzungen fihren kann, wenn sie
nicht gemieden wird.

WARNUNG!

... weist auf eine méglicherweise geféhrliche Situation hin, die durch heiBe
Oberflachen oder Flissigkeiten zu Verbrennungen fiihren kann, wenn sie nicht
gemieden wird.

B> B

N

. Sicherheit

WARNUNG!

Vor Montage, Inbetriebnahme und Betrieb sicherstellen, dass das richtige
Thermometer hinsichtlich Messbereich, Ausfihrung und spezifischen Messbe-
dingungen ausgewahit wurde.

>

Schutzrohr hinsichtlich Maximaldruck und -temperatur (z. B. Belastungsdiagram-
me in DIN 43772) auswahlen.

Bei Nichtbeachten kénnen schwere Kérperverletzungen und/oder Sachschaden
auftreten.

Weitere wichtige Sicherheitshinweise befinden sich in den einzelnen Kapiteln
dieser Betriebsanleitung.

(=

2.1 BestimmungsgemaéBe Verwendung
Diese Widerstandsthermometer und Thermoelemente dienen zur Temperaturmessung in
industriellen Anwendungen, in explosionsgefahrdeten Bereichen.

Das Gerat ist ausschlieBlich fir den hier beschriebenen bestimmungsgeméBien
Verwendungszweck konzipiert und konstruiert und darf nur dementsprechend verwendet
werden.

Die technischen Spezifikationen in dieser Betriebsanleitung sind einzuhalten. Eine
unsachgeméBe Handhabung oder ein Betreiben des Gerats auBerhalb der technischen
Spezifikationen macht die sofortige Stilllegung und Uberpriifung durch einen autorisierten
WIKA-Servicemitarbeiter erforderlich.

Wird das Gerét von einer kalten in eine warme Umgebung transportiert, so kann durch
Kondensatbildung eine Stérung der Geratefunktion eintreten. Vor einer erneuten
Inbetriebnahme die Angleichung der Geratetemperatur an die Raumtemperatur abwarten.
Anspriche jeglicher Art aufgrund von nicht bestimmungsgemaBer Verwendung sind
ausgeschlossen.
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2.2 Personalqualifikation

WARNUNG!
Verletzungsgefahr bei unzureichender Qualifikation!

UnsachgemaBer Umgang kann zu erheblichen Personen- und Sachschéaden fuhren.

m Die in dieser Betriebsanleitung beschriebenen Tatigkeiten nur durch Fachper-
sonal nachfolgend beschriebener Qualifikation durchfiihren lassen.
B Unqualifiziertes Personal von den Gefahrenbereichen fernhalten.

Fachpersonal

Das Fachpersonal ist aufgrund seiner fachlichen Ausbildung, seiner Kenntnisse der Mess-
und Regelungstechnik und seiner Erfahrungen sowie Kenntnis der landesspezifischen
Vorschriften, geltenden Normen und Richtlinien in der Lage, die beschriebenen Arbeiten
auszufihren und mégliche Gefahren selbststandig zu erkennen.

Spezielle Einsatzbedingungen verlangen weiteres entsprechendes Wissen, z. B. Gber
aggressive Medien.

2.3 Besondere Gefahren

30

VORSICHT!

Sachschaden am Thermometer durch elektrostatische Entladung (ESD)

Empfindliche elektronische Bauteile kénnen durch elektrostatische Entladung

beschadigt werden.

® Die ordnungsgemane Verwendung von geerdeten Arbeitsflachen und persén-
lichen Armbandern bei Arbeiten mit offenen Schaltkreisen (Leiterplatten) muss
gewabhrleistet sein

WARNUNG!
Messstoffreste in ausgebauten Geréten kdnnen zur Gefédhrdung von Personen,
Umwelt und Einrichtung fiihren. Ausreichende VorsichtsmaBnahmen ergreifen.

Dieses Gerat nicht in Sicherheits- oder in Not-Aus-Einrichtungen benutzen.
Fehlerhafte Anwendungen des Gerates kdnnen zu Verletzungen fihren.

Am Gerat kénnen im Fehlerfall aggressive Medien mit extremer Temperatur und
unter hohem Druck oder Vakuum anliegen.
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landesspezifischen Vorschriften zur Installation und Einsatz in explosionsgeféahr-

Die Angaben der geltenden Baumusterprifbescheinigung sowie die jeweiligen
deten Bereichen (z. B. IEC 60079-14, NEC, CEC) einhalten.

Bei gefahrlichen Messstoffen wie z. B. Sauerstoff, Acetylen, brennbaren oder
giftigen Stoffen, sowie bei Kélteanlagen, Kompressoren etc. missen tber die
gesamten allgemeinen Regeln hinaus die einschlagigen Vorschriften beachtet
werden.

2.4 Beschilderung, Sicherheitskennzeichnungen

Typenschild (Beispiel)

p__

Wikal| [ | —

D-63911 Klingenberg |

L
;/;zliGermany |:| A’*m C €)
®

I

® Typenschild fir Austausch-Messeinsatz
Tx10-K, Tx10-1

Sl L

B Zusatzliche Angaben fir Ex-Geréate

D-63911 Klingenber:
I =0
o— @
WARNING! DO NOT OPEN WHILE ENERGISED! @
1
A=l
®

Made in Germany —@

Legende siehe néachste Seite
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® Typ
@ Seriennummer
® Angaben zur Ausfihrung (Messelement, Messbereich...)
Sensor gemaB Norm (Widerstandsthermometer)
B F= Dinnfilm-Messwiderstand
® W= Drahtgewickelter Messwiderstand
Sensor geman Norm (Thermoelement)
B ungrounded
® grounded
@ Transmittertyp (nur bei Ausfiihrung mit Transmitter)
® Herstellungsjahr
® Zulassungsrelevante Daten
@ Sensorsymbol
B ungrounded M = isoliert verschweif3t
B grounded llgJ = mit dem Mantel verschweiBt (geerdet)
B quasi geerdet [gl = Das Thermometer ist, aufgrund geringer Isolationsabstande
zwischen Sensor und Mantel, als geerdet zu betrachten.
Passungsbuchse Bohrungsdurchmesser
Kennzeichnung Nennmaf3
FP6 6,0 mm [0,236"]
FP8 8,0 mm [0,315"]
FP 1/4 4" oder 0,250" [6,35 mm]
FP 3/8 %" oder 0,375" [9,53 mm]
AE> [ Vor Montage und Inbetriebnahme des Gerats unbedingt die Betriebs-
anleitung lesen!
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3. Aufbau und Funktion

3. Aufbau und Funktion

3.1 Beschreibung

Die elektrischen Thermometer Typen TR10-L, TR10-0 (Widerstandsthermometer) bzw.
TC10-L, TC10-0 (Thermoelement) bestehen aus einem Messeinsatz, welcher in ein Ex d
zertifiziertes Gehause angebaut ist. Der Messeinsatz wirkt in Verbindung mit einem im Kopf
eingeschraubten Passungsbuchse als ziinddurchschlagsicherer Spalt. Der Messeinsatz ist
auswechselbar.

Sensoraufbau in Typ TR10-L, TR10-0

Der Messwiderstand ist eingebettet in Keramikpulver, hitzebestéandiger Vergussmasse,
Zementkitt oder Warmeleitpaste. Ein einseitig verschlossenes Réhrchen - angeschweif3t an
mineralisolierte Leitung - bildet die &uBere Hulle der Fihlerspitze des Messeinsatzes.

Sensoraufbau in Typ TC10-L, TC10-0

Der Messeinsatz des Thermoelements ist aus mineralisolierter Leitung gefertigt. Das
Thermopaar wird durch die Innenleiter der mineralisolierten Leitung gebildet. Der Schweif3-
punkt des Thermoelements ist je nach Ausfihrung mit dem AuBenmantel der mineralisolier-
ten Leitung isoliert oder nicht isoliert (grounded) verschweif3t.

Wenn der Temperatursensor als geerdetes Thermoelement ausgefihrt ist, ist das Thermo-
paar direkt mit dem Mantel verbunden. Ausflihrungen mit Durchmesser kleiner 3 mm und
geerdete Thermoelemente sind als galvanisch mit Erdpotential verbunden zu betrachten.

Ausfiihrungen (siehe Abbildungen Seite 43):

B Thermometer ohne Passungsbuchse durfen nur in Kombination mit einem einteiligen,
zugelassenen WIKA-Schutzrohr mit Mindestwandstéarke 1 mm eingesetzt werden. Das
Thermometer wird mit IIC gekennzeichnet und ist geeignet fur den Einsatz in Zone 1.

B Bei Einbau einer Passungsbuchse in den Anschlusskopf des Thermometers ist ein
Schutzrohr aus Zulassungsgriinden nicht zwingend notwendig. Der Einsatz eines
Schutzrohrs (einteilig, mit einer Mindestwandstarke von 1 mm) ist aber in den meisten
Fallen aus prozesstechnischen Grinden notwendig! Das Thermometer wird mit 1B + Hp
gekennzeichnet und ist geeignet fur den Einsatz in Zone 1.

Die Bauform des Schutzrohrs ist beliebig auswahlbar, jedoch sind die operativen Prozess-
daten (Temperatur, Druck, Dichte und Strémungsgeschwindigkeit) zu bertcksichtigen.

Ist ein einteiliges WIKA-Schutzrohr bereits vorhanden bzw. bereits eingebaut, ist eine
Passungsbuchse nicht erforderlich.

Die Thermometer Typen TR10-L, TR10-0 bzw. TC10-L, TC10-0 sind mit Ex d-zertifizierten
Anschlusskdpfen bzw. Anschlussgehausen von WIKA gefertigt. Diese Gehause und
Deckel sind aus Aluminium oder CrNi-Stahl hergestellt. Der Deckel ist optional mit einem
Glasfenster versehen.

Mogliche Sensormessbereiche siehe Kapitel 11 ,Technische Daten®

Die nachfolgenden Einbau- und Betriebshinweise haben wir mit Sorgfalt zusammengestellt.
Es ist jedoch nicht mdglich, alle erdenklichen Anwendungsfélle zu bertcksichtigen.
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3.2 Widerstandsthermometer

Technische Daten siehe WIKA-Datenblatt TE 60.12 (TR10-L) / TE 61.01 (TR10-0) und
technische Information IN 00.17 ,Einsatzgrenzen und Genauigkeiten von Platin-Wider-
standsthermometern nach IEC 60751¢.

3.3 Thermoelemente

3.3.1 Potenzielle Messunsicherheiten
Wichtige Faktoren, die der Langzeitstabilitdt von Thermoelementen entgegenwirken.

Alterungserscheinungen/Vergiftungen

B Oxidationsvorgange fuhren bei nicht entsprechend geschitzten Thermoelementen
(,blanke® Thermodrahte) zu Kennlinienverfalschungen.

B Eindiffundierende Fremdatome (Vergiftungen) fihren zu Veranderungen der Ursprungsle-
gierungen und damit zu Verfalschungen der Kennlinie.

m Der Einfluss von Wasserstoff fuhrt zur Versprédung der Thermoelemente.

Der Ni-Schenkel des Typ K-Thermoelements wird haufig durch Schwefel, der z. B. in
Rauchgasen vorkommt, geschédigt. Thermoelemente der Typen J und T altern gering, weil
zunachst der Reinmetallschenkel oxydiert.

Generell nehmen die Alterungserscheinungen mit steigenden Temperaturen zu.

Grinfaule

Bei Typ K-Thermoelementen kdnnen beim Einsatz in Temperaturen von ca. 800 °C [1.472]
bis 1.050 °C [1.922 °F] erhebliche Veranderungen der Thermospannung auftreten. Die
Ursache hierflr ist eine Chromverarmung bzw. Oxidation des Chroms im NiCr-Schenkel (+
Schenkel). Voraussetzung hierfir ist eine geringe Konzentration Sauerstoff oder Wasser-
dampf in der direkten Umgebung des Thermoelements. Der Nickel-Schenkel ist hiervon
nicht betroffen. Die Folge dieses Effekts ist eine Drift des Messwerts durch sinkende
Thermospannung. Bei Sauerstoffmangel (reduzierende Atmosphére) wird dieser Effekt noch
beschleunigt, da sich keine vollstdndigen Oxidhaute auf der Oberflache des Thermoele-
ments ausbilden kénnen, die einer weiteren Oxidation des Chroms entgegenwirken.

Das Thermoelement wird auf Dauer durch diesen Vorgang zerstért. Der Name Griinfaule
kommt von der griinlichen schimmernden Farbung an der Bruchstelle des Drahts.

Das Thermoelement Typ N ist bedingt durch seinen Siliziumgehalt in dieser Beziehung im
Vorteil. Hier bildet sich unter gleichen Bedingungen eine schitzende Oxidschicht auf seiner
Oberflache aus.

K-Effekt

Der NiCr-Schenkel eines Typ K-Thermoelements besitzt beziglich der Ausrichtung im
Kristallgitter unterhalb ca. 400 °C [752 °C] eine geordnete Ausrichtung. Wird das Thermo-
element weiter erhitzt, so findet im Temperaturbereich zwischen ca. 400 °C [752 °F] und
600 °C [1.112 °F] ein Ubergang in einen ungeordneten Zustand statt. Oberhalb von 600 °C
[1.112 °F] stellt sich wieder ein geordnetes Kristallgitter ein.
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Bei einem zu schnellen Abkihlen dieser Thermoelemente (schneller als ca. 100 °C [212 °F]
pro Stunde) kommt es wahrend der AbkUhlung im Bereich von ca. 600 °C [1.112 °F] bis ca.
400 °C [752 °F] wieder zum unerwunschten ungeordneten Kristallgitter. In der Kennlinie
von Typ Kist aber ein durchgangig geordneter Ausrichtungszustand vorausgesetzt und mit
Werten hinterlegt. Ein Thermospannungsfehler von bis zu ca. 0,8 mV (ca. 5 °C [41 °F]) in
diesem Bereich ist die Folge. Der K-Effekt ist reversibel und wird durch Gliihen oberhalb
700 °C [1.292 °F] mit anschlieBender entsprechend langsamer Abkuhlung gréBtenteils
wieder abgebaut.

Dlnne Mantel-Thermoelemente reagieren hier besonders empfindlich. Schon eine Abkih-
lung an ruhender Luft kann Abweichungen von 1 °C [34 °F] zur Folge haben.

Beim Typ N-Thermoelement hat man diesen Nahordnungseffekt durch Legieren beider
Schenkel mit Silizium verringern kénnen.

Die tatsachliche Gebrauchstemperatur des Thermometers wird begrenzt sowohl durch die
maximal zuldssige Einsatztemperatur des Thermoelements, als auch durch die maximal
zuldssige Einsatztemperatur des Schutzrohrwerkstoffs.

Gelistete Typen sind als einfaches Thermopaar oder als doppeltes Thermopaar lieferbar.
Das Thermoelement wird mit isolierter Messstelle geliefert, wenn nicht ausdrucklich anders
spezifiziert wurde.

Grenzabweichung

Bei der Grenzabweichung von Thermopaaren ist eine Vergleichsstellentemperatur von 0 °C
[32 °F] zugrunde gelegt. Bei Verwendung einer Ausgleichs- oder Thermoleitung muss eine
zuséatzliche Messabweichung berticksichtigt werden.

Grenzabweichungen und weitere technische Daten siehe entsprechendes WIKA-Datenblatt
und Technische Information IN 00.23 , Einsatz von Thermoelementen®.

Weitere technische Daten siehe WIKA-Datenblatt TE 65.12 (TC10-L), TE 66.01 (TC10-0)
und Bestellunterlagen.

Weitere wichtige Sicherheitshinweise fur den Betrieb in explosionsgeféhrdeten
i& Bereichen siehe Kapitel 6 ,Hinweise zu Montage und Betrieb im explosionsge-
—\ fahrdeten Bereich”.

3.4 Lieferumfang
Lieferumfang mit dem Lieferschein abgleichen.
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4. Transport, Verpackung und Lagerung

4.1 Transport
Gerat auf eventuell vorhandene Transportschaden untersuchen.
Offensichtliche Schaden unverziiglich mitteilen.

4.2 Verpackung

Verpackung erst unmittelbar vor der Montage entfernen. Die Verpackung aufbewahren,
denn diese bietet bei einem Transport einen optimalen Schutz (z. B. wechselnder Einbauort,
Reparatursendung).

4.3 Lagerung

Zulassige Bedingungen am Lagerort:
B Lagertemperatur: -20 ... +80 °C [-4 ... +176 °F]
B Feuchtigkeit: 35 ... 85 % relative Feuchte (nicht kondensierend)

Folgende Einfliisse vermeiden:

B Direktes Sonnenlicht oder Néhe zu heiBen Gegenstanden

B Mechanische Vibration, mechanischer Schock (hartes Aufstellen)
B RuB, Dampf, Staub und korrosive Gase

Das Gerat in der Originalverpackung an einem Ort, der die oben gelisteten Bedingungen

erflllt, lagern. Wenn die Originalverpac