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Important Notice

Warning!

Electrical shock could cause death or serious injury. If the sensor is installed in a high
voltage environment and a fault or installation error occurs, high voltage may be present

on the connection terminals or the probe itself.

Safe and secure operation of the temperature sensor can only be guaranteed if the

operating instructions of the used transmitters and all included safety notes are read,
understood and followed. For applied Endress+Hauser temperature transmitters see enclosed
Operating Instructions.

1  Safety instructions

1.1 Designated use

m The device is a RTD/TC thermometer provided with thermowells and terminal head for an
universal range of application. The thermometer is designed for use in a temperature range
from -50 °C up to +650 °C (-58 °F up to 1202 °F) depending on the used option.
Sensor is wired via terminal block or head transmitter with enhanced accuracy, reliability and
cost effectiveness compared to directly wired sensors with the following outputs and
protocols:
— Analog output 4...20 mA
— HART®

» The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning, operation

m The device must only be installed, connected and commissioned by qualified and authorized
expert staff (e.g. electrical technicians) strictly adhering to the instructions contained in this
manual, the applicable norms, legal regulations and certificates (depending on the
application).

m These experts must have read and understood this manual and follow the instructions it
contains.

m Damaged devices must not be put into operation and they must be labeled as defective.

1.3 Operational safety

m The device is safely built and tested according to state-of-the-art technology and has left the
factory in perfect condition as regards technical safety. The applicable regulations and
European standards have been taken into account.

m Please observe the technical data on the nameplate!

m The device must only be powered by a power supply unit with a limited energy electric circuit
in accordance with IEC 61010-1: "SELV or Class 2 circuit".

Endress+Hauser
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Identification

m Due to its design, the device is not repairable. When later disposing of the device, please

observe the local regulations.

1.4 Notes on safety conventions and icons

Always refer to the safety instructions in these Operating Instructions labeled with the following

symbols:
@ Caution!

This symbol draws attention to activities or procedures that can lead to defective operation or to

destruction of the unit if not carried out properly.

A Warning]

This symbol draws attention to activities or procedures that can lead to injuries to persons, safety

risks or the destruction of the unit if not carried out properly.

% Note!

This symbol draws attention to activities or procedures that have an indirect effect on operation,
or can trigger an unforeseen unit reaction if not carried out properly.

2 Identification

2.1 Device designation
The right device?

Compare and check the details on the device nameplate against the measuring point

requirements:

S~

Made in China 2010

Ord. cd.: TM501-B113C11A1B | TMT180-B
Ser. no.: 012345678910 Rane: 0..100 °C

7
215021 swzhou-sip_ ENAress+Hauser

Measuring range:  -50...400 °C
1P65

L =250 mm L

o Iy
1xPt100/TF/4/Cl. A: -50...400 °C | I I
R

/
4

(T °

Fig. 1: Nameplate of the thermometer, as example

20013603

o —

Order code and serial number

Order specification: Sensor, connection
mode, measuring range

Electronical connection

2D Matrix code

Endress+Hauser
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2.2 Scope of delivery
The scope of delivery of the device comprises:

m RTD/TC thermometer on order
The accessories for pipe connections are not supplied with the thermometer. These are the
customer’s responsibility. The appropriate gaskets for the process connection are supplied
with the device.

» Multilingual hard copy of Operating Instructions

3 Installation

3.1 Incoming acceptance, transport, storage

3.1.1 Incoming acceptance
On receipt of the goods, check the following points:

m Are the contents or the packaging free of damage?

m [s the delivery complete? Check the scope of delivery against your
order.

3.1.2 Transport and storage

Note the following points:

m Pack the device in such a way as to protect it reliably against impact for storage (and
transportation).
m The permitted storage temperature is: -40 to +85 °C (-40 to +185 °F).

Endress+Hauser
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Installation

3.2 Installation conditions

3.2.1 Dimensions

85 (3.35
242 (1.65) @44 (1.73)
233 (1.3
B ‘.—% 233 51 .33
52} : i
Q] : : : [ :
0 N ™ : : : :
o N < = - =
Ny =) T ﬁ WEL v
0 M4x1
)
26 ||
IL (0.24)
)
i D1 —
AR —— U7\ pommm [ ST W AUV O S .
A B (o3 D
2001360
Fig. 2: All dimensions of the thermometer in mm (in). Surface roughness Ra< 3,2 um (126 pin)
A Model without extension neck C  Replaceable insert with terminal block mounted
B Model with extension neck D  Replaceable insert with head transmitter mounted
IL  Total length of insert
E U D1 Cable entry
length of extension neck immersion length thermowell diameter
80 mm (3.15 in) 75 mm (2.95 in) 12 mm (0.47 in) M20x1.5
150 mm (5.9 in) 100 mm (3.94 in) 16 mm (0.63 in) 15" NPT
200 mm (7.9 in) 150 mm (5.9 in)
without (= model A) 200 mm (7.9 in)
250 mm (9.84 in)
as specified 50...4000 mm
(1.97...157.5in)
Endress+Hauser 1 Q




Installation TM501
Threaded process connection Version Thread length | Width across
TL in mm (in) | flats AF
Cylindrical (version M, G) ‘ Conical (version NPT) | M27x2 16 (0.63) 32
M33x2 18 (0.71) 41
3 1
e M20x1.5 24
— 1 15(0.6)
Em G'2" DIN / BSP 27
v {
i T NPTY" 8(0.32) 2

20

ol

Fig. 3: Process connection

E = length of extended neck
ML, L = immersion length

20008620

3.2.2 General information

m Permitted ambient temperature range:

Terminal head

Temperature in °C (°F)

Without mounted head transmitter

-40 to 130 °C (-40 to 266 °F)

With mounted head transmitter

-40 to 85 °C (-40 to 185 °F)

m Process temperature limits:

-50 to +650 °C (-58 to +1202 °F)
m Process pressure limits:

75 bar (1088 psi)
m Flow rate:

The maximum flow velocity (v) is depending on the thermowell diameter D1 and the
immersion length U, e.g.: v =11 m/s (36 ft/s) for U = 150 mm (5.9 in), water at T = 50 °C

(122 °F).

3.3 Installation instructions

N —

wrenches should be utilized.

3. The temperature sensor should be connected to the power supply or other

Install the unit according to the relevant local regulations.
Avoid any spark due to impact, friction and installation. Anti-sparking

external circuit using the appropriate cable glands and wire entries.
4.  Suitable cables, conduit and conductors must be used. Only use approved wire entries.

Endress+Hauser
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Installation

20013609
Fig. 4: Installation examples

A: In pipes with a small cross section the sensor tip should reach or extend slightly past the center line of the pipe (= U).
B-C: Tilted installation.

The immersion length of the thermometer influences the accuracy. If the immersion length is
too small then errors in the measurement are caused by heat loss via the process connection and
the container wall. If installing into a pipe then the immersion length must be half of the pipe
diameter, ideally.

m Installation possibilities: Pipes, tanks or other plant components

m The immersion length should correspond to at least 8 times of the thermowell diameter.
Example: Thermowell diameter 12 mm (0.47 in) x 8 = 96 mm (3.8 in). A standard immersion
length of 120 mm (4.72 in) is recommended.

m Always install the device at the spanner flats (see item 1). Use a suitable open-ended wrench
for this task (see table, — 2 19).

Note!

When operating in pipes with small nominal diameters it must be guaranteed that the
thermowell tip is extending far enough into the process to reach out past the pipe center line
(see Pos. A). A further solution could be an angled (tilted) installation (see Pos. B and C). When
determining the immersion length all thermometer parameters and the process to be measured
must be taken into account (e.g. flow velocity, process pressure).

Endress+Hauser 2 1
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4  Wiring
Caution!

Switch off power supply before installing or connecting the device. Failure to observe this may
result in destruction of the device.

For wiring a head mounted transmitter or a terminal block, proceed as follows:
1. Open the cable gland and the housing cover on the terminal head.

2. Feed the cables through the opening in the cable gland.

3. Connect the cables as shown in the figures below.

4.  Retighten the cable gland and close the housing cover.

Head mounted transmitter TMT18x (single input)
Terminals: Cable up to max. 1.75 mm? - secure screws or 1.5 mm? with wire end ferrules

Power supply 3-wire 4-wire
head transmitter and
analog output

RTDG( 9 RTD6( 9 TC 6
/ re re
41020 mA 5(red) 5 (red) -
St St
T+
) - 4 (white) +
@mA 3(white) 3 (white) 4

a0013610-en

Terminal block mounted
Terminals: Cable up to max. 2.5 mm? with wire end ferrules

1x Pt 100 1xPt100 2 xPt100

white /O\ black
APy

[for %, @r\

e red é%mk@
m

Qa8 / o

3 wires

4 wires

a0008591-en

20012700
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5 Commissioning

After installation of the device, always perform the following final checks:

Device condition and specifications Notes

Are the device and the cables free of damage (visual check)? -

Has the device been mounted in accordance with specifications? - D19

Electrical connection Notes

Does the supply voltage match the specifications on the nameplate of the transmitter (as option)?

Do the cables have adequate strain relief? -

Are the power supply and signal cables correctly connected? see wiring diagram

Are all the screw terminals well tightened? -

Are all the cable entries installed, tightened and sealed? -

Is the terminal head cover installed and tightened?

Once the supply voltage is applied, the device is in operation.

6 Maintenance

No maintenance work is required on the device.

7  Troubleshooting

7.1 Spare parts

The RTD/TC inserts are available as spare parts.
Order-codes:

TPR100-... (RTD)

TPC100-... (TC)

If the insert is required as a spare part, please note the following formula:
Model Total length of insert IL in mm (in)

A, without extension neck |IL=U + 29 (1.14) + 11 (0.43)

B, with extension neck IL=E+U+11(0.43)

Endress+Hauser 23
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7.2 Return
The following procedures must be carried out before a device is returned to Endress+Hauser:

m Always enclose a fully completed “Declaration of Decontamination” form with the device.
This declaration form can be downloaded from the internet at
www.products.endress.com/returned-material.

m Remove all fluid residues. This is particularly important if the fluid is hazardous to health, e.g.
flammable, toxic, caustic, carcinogenic, etc.

A Warning!

Do not return a measuring device if you are not absolutely certain that all traces of hazardous
substances have been removed, e.g. substances which have penetrated crevices or diffused
through plastic.

7.3 Disposal

The device contains electronic components and must, therefore, be disposed of as electronic
waste in the event of disposal. Please observe in particular the local waste disposal regulations
of your country.

8 Technical data

8.1 Input

Measuring principle

Temperature (temperature-linear transmission behavior)

Measuring range

Designation Measuring range limits
Pt100 according to I[EC 60751 -50 to +600 °C (-58 to +1112 °F)
TC type K and type J according to IEC 60584 -50 to +650 °C (-58 to +1202 °F)

8.2 Output

Output signal

m Standard:
— Pt100, Class A, 4-wire
— 1xor 2x TC type K or type J, class 1
= Optional: 4 to 20 mA or 20 to 4 mA, or with HART®-protocol

24 Endress+Hauser
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8.3 Performance characteristics

Reference operating conditions

m Calibration temperature (ice bath) 0 °C (32 °F) for Pt100 sensor
= Ambient temperature 25 °C + 5 °C (77 °F + 9 °F) for head transmitter

Maximum measured error

RTD corresponding to [EC 60751
= Type thin film (TF) - measurement range: -50 to 400 °C, Class A: + (0.15 + 0.002 - ItI)) from -50 to +250 °C
» Type wire wound (WW) - measurement range: -50 to 500 °C, Class A: + (0.15 + 0.002 - Itl) from -50 to +450 °C

TC corresponding to IEC 60584

m Type J (Fe-CuNi) - measurement range: -50 to 650 °C, Class 1:
+1.5 °C (from -40 to 375 °C)
+0.004 - 1tl) (from 375 to 650 °C)

m Type K (NiCr-Ni) - measurement range: -50 to 1100 °C, Class 1:
+1.5 °C (from -40 to 375 °C)
+0.004 - 1tl) (from 375 to 1000 °C)

1) It = absolute value °C. For measurement errors in °F, calculate using equations above in °C, then multiply the
outcome by 1.8.

Head transmitter specifications (as option)

Long-term stability
<0.1 K (0.18 °F)/year or < 0.05%/year
Data under reference conditions. % relates to the set span. The larger value applies.

Influence of ambient temperature (temperature drift)
= Pt]100 resistance thermometer:
T4= (15 ppm/K * (full scale value of measuring range + 200) + 50 ppm/K * set measuring range) * A &

A 3 = deviation of ambient temperature from the reference operating condition.

Influence of load
+0.02%/100 Q. Specifications refer to the full scale value of the measuring range.

Response time measured in water flow at 0.4 m/s (1.3 ft/s) and 10 K temperature step change

Material Thermowell diameter Thermowell diameter
D1 =12 mm (0.47 in) D1 =16 mm (0.63 in)

RTD according to IEC 60571

SS 316L ty < 190s
tho < 260's
1Cr18NiOTi ty <200's
TC
SS316L / 1Cr18NiOTi | tyy < 110s ty < 146's
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Self-heating, effect of the RTD

Negligible small

Sensor current

< 0.6 mA

Insulation resistance

Insulation resistance 100 MQ at ambient temperature.
Insulation resistance between each terminal and the sheath is tested with a voltage of 100 V DC.

8.4 Mechanical construction

Design, dimensions

- D19

Weight

Version with U = 300 mm (11.8 in) and E = 150 mm (5.9 in) as example 0.6 kg (21.2 0z)

Material

m Terminal head: Aluminum alloy ADC12
m Parts in contact with process and process connection: SS 316L or 1Cr18Ni9Ti.

8.5 Environment conditions

Ambient temperature

- B19

Degree of protection

IP 65

Shock and vibration resistance

4g / 2 to 150 Hz as per IEC 60068-2-6
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Documentation

The Operating Instructions for the head transmitter which are supplied and correspond to the assembled head
transmitter type apply.

Furthermore, all important Temperature Operating Instructions, particularly with regard to head transmitters are
available on Internet: www.endress.com/temperature
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