
ITS RTM15 Process Temperature Sensors 

ITS is one of the leading manufacturers of thermocouples, RTDs, PT100s and thermowells in Ireland. ITS produces 
a variety of temperature sensors and assemblies in both standard and custom designs, which can be found on 
equipment and in process applications in the chemical, petrochemical, power generation, food & beverage, dairy, 
plastics, heat-treating, oil & gas, pharmaceutical, aerospace, biomass, metal processing, rubber, mining, HVAC, 
water & wastewater, incineration, and many other industries. 

■ RTDs and thermocouples available to meet any process requirement
■ Integrated temperature assembly with transmitters available
■ Temperature range of –196 to 650 °C for RTD, –196 to 1450 °C for thermocouple
■ Industry-standard sensor types, including RTD and thermocouple varieties
■ Variety of enclosure and connection head options
■ Calibration services available

Product Datasheet 
RTM15 Revision 1.3  2023
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Temperature measurement

RTM15AVEF
Averaging RTD temperature sensor

Overview

■ Averaging Sensor with housing
■ Length configurable
■ PT100, PT1000,4 … 20 mA or HART output
■ Class configurable
■ 3 or 5 sensing points

Pt100 accuracy class (EN  
60751)

A (± 0.15 °C at 0 °C)
± (0.15 + 0.002 × t)°C  
1/3 B (± 0.1 °C at 0 °C)
± 1/3 × (0.3 + 0.005 × t)°C

1/3 B (± 0.1 °C at 0 °C)
± 1/3 × (0.3 + 0.005 × t)°C

Max. flow velocity 40 m/s , gases  
5 m/s , liquids

Thermal response time,  
T50

≤ 6.1 s , Ø6 mm

Process pressure Refer to section "Operating conditions"
Process temperature Refer to section "Operating conditions"
Process connection
Connection variants Refer to Configuration & Order page 
Sensor length 1000 … 6000 mm

Sensor diameter outside Standard ø 6mm  

Standard 150 °C 

Sensor tube material Copper C101 EN CW004A

Technical data
Performance characteristics Surface roughness wetted parts

Surface roughness wetted  
parts

Ra ≤ 0.8 µm

Ambient conditions
temperature  range -40 … 150 °C , with Pt100

-40 … 85 °C , with transmitter
Storage temperature range -40 … 85 °C
Degree of protection (EN IP 65

Pt1000 accuracy class (EN A (± 0.15 °C at 0 °C) 60529)
60751) ± (0..15 + 0.002 × t)°C Humidity ≤ 100 % RH , condensing

Vibration < 0.5 g

Output signal
Without transmitter 1 x Pt300 or PT500 3-wire  

2x Pt300 or Pt500 3-wire  
1 x Pt3000 or Pt5000 3-wire
2 x PT3000 or Pt5000 3-wire

With transmitter 4 … 20 mA , 2-wire
4 … 20 mA , 2-wire + HART®

Housing
Style                                        Configurable  
Overall size Refer to section "Dimensional drawings"
Material Configurable
Electrical connection
Connector M12-A, 4-pin, nickel plated brass
Cable gland M16x1.5, nickel plated brass  

M20x1.5, nickel plated brass
ATEX II 1G Ex ia IIC T4/T5
Maximum values for barrier 28 V DC  
selection, Ui
Maximum values for barrier 0.1 A  
selection, Ii

Operating Temperature

2 Revision 1.3 2023



Temperature measurement

RTM15
Standard RTD temperature sensor

Input RTD or Ohm input
Input Accuracy ≤ ±0.1% of span
Min. measuring span 25 °C
Output 4 … 20 mA , 20 … 4 mA 2 wire 
Output Accuracy ≤ ± 0.1 % , measuring span

≤ ± 0.016 mA
Power supply 8 … 35 V DC
Programmability With Loop Link interface 5909
Please note For further information please see data  

sheet 5333A

5333D
Input RTD 

Ohm input
Input Accuracy ≤ ±0.1% of span
Min. measuring span 25 °C
Output 4 … 20 mA , 2-wire

20 … 4 mA , programmable
Output Accuracy ≤ ± 0.1 % , measuring span

≤ ± 0.016 mA
Power supply 8 … 35 V DC
Programmability With Loop Link interface 5909
Please note For further information please see data  

sheet for 5333D

5331A
Input RTD, TC, Ohm, 

or mV input
Input Accuracy Better than 0.05% of selected range
Min. measuring span 25 °C
Output 4 … 20 mA , 20 … 4 mA , 

programmable
Output Accuracy ≤ ± 0.025 % , measuring span

≤ ± 0.004 mA
Power supply 8 … 35 V DC
Programmability With Loop Link 5909

Please note For further information please see data  
sheet for 5331A

5331D 
Input RTD, TC, Ohm, 

or mV input
Input Accuracy Better than 0.05% of selected range
Min. measuring span 25 °C
Output 4 … 20 mA , 2-wire

20 … 4 mA , programmable
Output Accuracy ≤ ± 0.025 % , measuring span

≤ ± 0.004 mA
Power supply 8 … 35 V DC
Programmability With Loop Link 5909
Please note For further information please see data  

sheet for 5331D

Transmitter
5333A 5337D

Input RTD, TC, Ohm, and 
bipolar mV input

Input Accuracy Better than 0.05% of selected range
Min. measuring span 10 °C
Output 4 … 20 mA , 2-wire + HART®  

20 … 4 mA , programmable
Output Accuracy ≤ ± 0.025 % , measuring span

≤ ± 0.004 mA
Power supply 8 … 30 mA
Programmability With Loop Link 5909  

With HART® modem
Please note For further information please see data  

sheet for 5337D

Factory settings
Output range 0 … 150 °C
Input PT100 3-wire
Output at sensor fault Upscale

7501 
Input RTD, TC, Ohm, and 

bipolar mV input
Input Accuracy Better than 0.05% of selected range
Min. measuring span 10 °C
Output 4 … 20 mA , 2-wire

20 … 4 mA , programmable
Output Accuracy ≤ ± 0.025 % , measuring span

≤ ± 0.004 mA
Power supply 10 (12 - with backlight)...30 VDC
Programmability With Local operator interface

With HART® modem

Please note For further information please see data  
sheet for 7501
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Temperature measurement

RTM15
Standard RTD temperature sensor

KN

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Cap & Chain
■ IP Rating: IP68

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw 
■ IP Rating: IP68

Din B

Buzz

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Flip Cap
■ IP Rating: IP66

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Flip Cap
■ IP Rating: IP68

KNH

KNB

■ Material: Nylon & Glass Fibre
■ Cover Locking: Screw Cap & Chain
■ IP Rating: IP65

■ Material: Polypropylene
■ Cover Locking: Screw Cap & Chain 
■ IP Rating: IP65

KNW
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Temperature measurement

RTM15
Standard RTD temperature sensor

KNSS

■ Material: Stainless Steel 316
■ Cover Locking: Screw Cap & Chain
■ IP Rating: IP68

■ Material: Stainless Steel 316L
■ Cover Locking: Screw Cap & Chain 
■ IP Rating: IP68

316L

7401

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Cap
■ IP Rating: IP68
■ Suitable for Ex / I.S. installation

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Cap
■ IP Rating: IP68

SCH50

XDA

■ Material: Epoxy Coated Aluminium
■ Cover Locking: Screw Cap & Chain
■ IP Rating: IP68
■ EEx d IIC T6 IP68

■ Material: Stainless Steel
■ Cover Locking: Screw Cap & Chain 
■ IP Rating: IP68
■ EEx d IIC T6 IP68

XDS

■ Ex d flame Proof Connection Head
■ Ex d Atex & IECEx APPROVED
■ Aluminum or Stainless Steel
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Temperature  measurement

RTM15AVEF
Averaging  RTD temperature  sensor

Dimensional drawings (mm)

Duct Flange

12UN

Pt100 sensor wiring & colour code

2-Wire 3-Wire 4-Wire

Colour Code Terminal Block Wiring

Transmitter Wiring
2-Wire 3-Wire 4-Wire difference or average
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#### - ## - ### - # - #### - ##### - #####/ - #### - ##

Operating Temperature °C

Standard (STD) -70C+150C 150C

Number of Wires

3 wire 3W

Element/Tolerance

Single Element Class A (±0.15°C @ 0°C) SA

Dual Element Class A (±0.15°C @ 0°C) DA

Single Element Class 1/3rd Din (±0.1°C @ 0°C) S13

Dual Element Class 1/3rd Din (±0.1°C @ 0°C) D13

Sheath Diameter in mm

Standard 6mm 6

Sheath Length in mm

1000-6000

Termination Head

Aluminium Screw Cap Style KN

Aluminium Removable  Cap Style DinB

Aluminium Flip Cap Style BUZ

Dual Aluminium Screw Cap Style KNH

Exd Aluminium Screw Cap Style SCH50

Exd Aluminium Screw Cap Style XDA

Exd Aluminium Screw Cap Style 7501H

Exd Stainless Steel 316 Screw Cap Style 7501SS

Steel 316  Screw Cap Style KNSS

Steel 316  Screw Cap Style 316L

Steel 316 Exd Screw Cap Style SCH50SS

Black Polypropylene Screw Cap Style KNB

White Polypropylene Screw Cap Style KNW

Termination          If 4…20mA selected specify required programmed range ex. /0+100C

Flying Leads FL

Ceramic Din Style Termination Block TB

2-wire programmable transmitter PT100 Input 4/20ma Output 5333A

2-wire programmable transmitter Universal Input 4/20ma Output 5331A

Ex Rated 2-wire programmable transmitter PT100 Input 4/20ma Output 5333D

Ex Rated 2-wire programmable transmitter Universal Input 4/20ma Output 5331D

Ex Rated 2-wire programmable transmitter Universal Input 4/20ma OutputHART 5 or HART 7 5337D

Optional Process Connection Fitting specifiy BSP or NPT

1/4"BSP Compression Union 14UN

3/8"BSP Compression Union 38UN

1/2"BSP Compression Union 12UN

3/4"BSP Compression Union 34UN

1"BSP Compression Union 1UN

38mm Duct Flange 38DF

Options

Traceable Calibration 3 Point CC

Product

Configuration & Order Information

RTM15AVEF
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Temperature measurement

RTM15AVEF
Averaging RTD temperature sensor

Devices are to be connected under dead-voltage condition. Devices 
must only be connected to safety extra-low voltage. Consequential 
damages caused by a fault in this device are excluded from warranty 
or liability. These devices must be installed and commissioned by 
authorized specialists. The technical data and connecting conditions 
shown on the device labels and in the mounting and operating 
instructions delivered  together with the device are exclusively valid. 
Deviations from the catalogue representation are not explicitly 
mentioned and are possible in terms of technical progress and 
continuous improvement of our products. In case of any modifications 
made by the user, all warranty claims are f forfeited. Operating this 
device close to other devices that do not comply with EMC directives 
may influence functionality. This device must not be used for 
monitoring applications, which serve the purpose of protecting persons 
against hazards or injury, or as an EMERGENCY STOP switch for 
systems or machinery, or for any other similar safety-relevant 
purposes.
Dimensions of enclosures or enclosure accessories may show slight 
tolerances on the specifications provided in these instructions.
Modification of these records are not permitted.
In case of a complaint, only complete devices returned in original 
packaging will be accepted.
Our “General Terms and Conditions for Business “together with the 
“General Conditions for the Supply of Products and Services of the 
Electrical and Electronics Industry“ (ZVEI conditions) including 
supplementary clause “Extended Retention of Title“ apply as the 
exclusive terms and conditions“.

Notes regarding mechanical mounting and attachment:
Mounting shall take place while observing all relevant regulations and 
standards applicable for the place of measurement (e.g. such as 
welding instructions, etc.). Particularly the following shall be regarded:
– VDE ⁄ VDI directive technical temperature measurements, 
measurement set - up for temperature measurements.
– The EMC directives must be adhered to.
– It is imperative to avoid parallel laying of current-carrying lines.
– We recommend to use shielded cables with the shielding being 
attached at one side to the DDC ⁄   PLC.
Before mounting, make sure that the existing thermometer‘s technical 
parameters comply with the actual conditions at the place of utilization, 
in particular in respect of:
– Measuring range
– Permissible maximum pressure, flow velocity
– Oscillations, vibrations, shocks are to be avoided (< 0.5 g)
.

RTM15AVEF
Installation and Commissioning CONNECTING CONDITIONS

Output: Resistive
The output resistance follows linear to the temperature signal
applied at the input terminals and generates a proportional
output signal of Pt300 or Pt500. Applying voltage supply to the
output terminals will destroy the device.

Output: 4 ... 20 mA
In case of the 4 ... 20 mA measuring transducer, display and
evaluating elements are connected in series in the current loop.
The measuring transducer thereby with the flowing current in
variance of the input signal. 4 mA are for the measuring
transducer‘s internal current consumption. The apparent ohmic
resistance can either be connected in the plus or minus path of
the measuring transducer. In case of an apparent ohmic
resistance in the plus path, power supply and resist.

SAFETY REGULATIONS
These devices shall only be used for their intended purpose.
Respective safety regulations issued by the VDE, the states,
their control authorities, the TÜV and the local energy supply
company must be observed. The buyer must ensure adherence
to the building and safety regulations and has to avoid all
dangers of any kind. We do not assume any warranty for faults
or damages arising or resulting from improper use of our
equipment or from non-observance of operating instructions.
These instruments must be installed by authorized specialists
only!
Preferably shielded cables should be used in order
to prevent damage ⁄ errors. It is imperative to avoid
laying parallel with current-carrying lines. EMC
directives must be adhered to.
Notes on commissioning:
This device was calibrated, adjusted and tested under
standardized conditions. When operating under deviating
conditions, we recommend performing an initial manual
adjustment on-site during commissioning and subsequently at
regular intervals.
Commissioning is mandatory and may only be
performed by qualified personnel!
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ACTUAL RTD ACCURACY +/- °C PT100 Ω ALPHA 0.003850 to DIN 43760 IEC751 DIN EN 60 751

B GRADE A GRADE BAND 3 (1/3 DIN) BAND 5 (1/10 DIN)

-200 °C 1.30 °C 0.55 °C 0.39 °C 0.38 °C

-150 °C 1.05 °C 0.45 °C 0.23 °C 0.21 °C

-100 °C 0.80 °C 0.35 °C 0.15 °C 0.12 °C

-90 °C 0.75 °C 0.33 °C 0.14 °C 0.10 °C

-80 °C 0.70 °C 0.31 °C 0.13 °C 0.09 °C

-70 °C 0.65 °C 0.29 °C 0.12 °C 0.08 °C

-60 °C 0.60 °C 0.27 °C 0.11 °C 0.07 °C

-50 °C 0.55 °C 0.25 °C 0.10 °C 0.06 °C

-40 °C 0.50 °C 0.23 °C 0.10 °C 0.06 °C

-30 °C 0.45 °C 0.21 °C 0.09 °C 0.05 °C

-20 °C 0.40 °C 0.19 °C 0.09 °C 0.04 °C

-10 °C 0.37 °C 0.17 °C 0.08 °C 0.03 °C

0 °C 0.30 °C 0.15 °C 0.08 °C 0.03 °C

10 °C 0.35 °C 0.17 °C 0.09 °C 0.04 °C

20 °C 0.40 °C 0.19 °C 0.10 °C 0.04 °C

30 °C 0.45 °C 0.21 °C 0.11 °C 0.05 °C

40 °C 0.50 °C 0.23 °C 0.12 °C 0.06 °C

50 °C 0.55 °C 0.25 °C 0.13 °C 0.07 °C

60 °C 0.60 °C 0.27 °C 0.14 °C 0.08 °C

70 °C 0.65 °C 0.29 °C 0.16 °C 0.09 °C

80 °C 0.70 °C 0.31 °C 0.17 °C 0.10 °C

90 °C 0.75 °C 0.33 °C 0.18 °C 0.11 °C

100 °C 0.80 °C 0.35 °C 0.19 °C 0.12 °C

110 °C 0.85 °C 0.37 °C 0.20 °C 0.13 °C

120 °C 0.90 °C 0.39 °C 0.21 °C 0.14 °C

130 °C 0.95 °C 0.41 °C 0.22 °C 0.15 °C

140 °C 1.00 °C 0.43 °C 0.24 °C 0.15 °C

150 °C 1.05 °C 0.45 °C 0.25 °C 0.16 °C

160 °C 1.10 °C 0.47 °C 0.26 °C 0.17 °C

170 °C 1.15 °C 0.49 °C 0.27 °C 0.18 °C

180 °C 1.20 °C 0.51 °C 0.29 °C 0.19 °C

190 °C 1.25 °C 0.53 °C 0.30 °C 0.21 °C

200 °C 1.30 °C 0.55 °C 0.31 °C 0.22 °C

Saved as 1393

Temperature measurement

RTM15
Standard RTD temperature sensor

RTD Accuracy
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Temperature Conversion Table RT Table
Platinum Resistance (-200OC to 239OC)
Temperature Coefficient - 0.00385 Ohms/Ohm/OC
°C Ohms °C Ohms C Ohms °C Ohms °C Ohms °C Ohms °C Ohms 
-200 18.49 -137 45.11 -74 70.73 -11 95.69 51 119.78 114 143.80 177 167.35 
-199 18.93 -136 45.52 -73 71.13 52 120.16 115 144.17 178 167.72
-198 19.36 -135 45.94 -72 71.53 -10 96.09 53 120.55 116 144.55 179 168.09 
-197 19.79 -134 46.35 -71 71.93 -9 96.48 54 120.93 117 144.93 
-196 20.22 -133 46.76 -8 96.87 55 121.32 118 145.31 180 168.46 
-195 20.65 -132 47.18 -70 72.33 -7 97.26 56 121.70 119 145.68 181 168.83 
-194 21.08 -131 47.59 -69 72.73 -6 97.65 57 122.09  182 169.20 
-193 21.51 -68 73.13 -5 98.04 58 122.47 120 146.06 183 169.57 
-192 21.94 -130 48.00 -67 73.53 -4 98.44 59 122.86 121 146.44 184 169.94 
-191 22.37 -129 48.41 -66 73.93 -3 98.83 122 146.81 185 170.31 

-128 48.82 -65 74.33 -2 99.22 60 123.24 123 147.19 186 170.68 
-190 22.80 -127 49.23 -64 74.73 -1 99.61 61 123.62 124 147.57 187 171.05 
-189 23.23 -126 49.64 -63 75.13 62 124.01 125 147.94 188 171.42
-188 23.66 -125 50.06 -62 75.53 0 100.00 63 124.39 126 148.32 189 171.79 
-187 24.09 -124 50.47 -61 75.93 1 100.39 64 124.77 127 148.70 
-186 24.52 -123 50.88 2 100.78 65 125.16 128 149.07 190 172.16 
-185 24.94 -122 51.29 -60 76.33 3 101.17 66 125.54 129 149.45 191 172.53 
-184 25.37 -121 51.70 -59 76.73 4 101.56 67 125.92 192 172.90 
-183 25.80 -58 77.13 5 101.95 68 126.31 130 149.82 193 173.26 
-182 26.23 -120 52.11 -57 77.52 6 102.34 69 126.69 131 150.20 194 173.63 
-181 26.65 -119 52.52 -56 77.92 7 102.73 132 150.57 195 174.00 

-118 52.92 -55 78.32 8 103.12 70 127.07 133 150.95 196 174.37 
-180 27.08 -117 53.33 -54 78.72 9 103.51 71 127.45 134 151.33 197 174.74 
-179 27.50 -116 53.74 -53 79.11 72 127.84 135 151.70 198 175.10
-178 27.93 -115 54.15 -52 79.51 10 103.90 73 128.22 136 152.08 199 175.47 
-177 28.35 -114 54.56 -51 79.91 11 104.29 74 128.60 137 152.45 
-176 28.78 -113 54.97 12 104.68 75 128.98 138 152.83 200 175.84 
-175 29.20 -112 55.38 -50 80.31 13 105.07 76 129.37 139 153.20 201 176.21 
-174 29.63 -111 55.78 -49 80.70 14 105.46 77 129.75 202 176.57 
-173 30.05 -48 81.10 15 105.85 78 130.13 140 153.58 203 176.94 
-172 30.47 -110 56.19 -47 81.50 16 106.24 79 130.51 141 153.95 204 177.31 
-171 30.90 -109 56.60 -46 81.89 17 106.63 142 154.32 205 177.68 

-108 57.00 -45 82.29 18 107.02 80 130.89 143 154.70 206 178.04 
-170 31.32 -107 57.41 -44 82.69 19 107.40 81 131.27 144 155.07 207 178.41 
-169 31.74 -106 57.82 -43 83.08 82 131.66 145 155.45 208 178.78
-168 32.16 -105 58.22 -42 83.48 20 107.79 83 132.04 146 155.82 209 179.14 
-167 32.59 -104 58.63 -41 83.88 21 108.18 84 132.42 147 156.19 
-166 33.01 -103 59.04 22 108.57 85 132.80 148 156.57 210 179.51 
-165 33.43 -102 59.44 -40 84.27 23 108.96 86 133.18 149 156.94 211 179.88 
-164 33.85 -101 59.85 -39 84.67 24 109.35 87 133.56 212 180.24 
-163 34.27 -38 85.06 25 109.73 88 133.94 150 157.31 213 180.61 
-162 34.69 -100 60.25 -37 85.46 26 110.12 89 134.32 151 157.69 214 180.97 
-161 35.11 -99 60.66 -36 85.85 27 110.51 152 158.06 215 181.34 

-98 61.06 -35 86.25 28 110.90 90 134.70 153 158.43 216 181.71 
-160 35.53 -97 61.47 -34 86.64 29 111.28 91 135.08 154 158.81 217 182.07 
-159 35.95 -96 61.87 -33 87.04 92 135.46 155 159.18 218 182.44
-158 36.37 -95 62.28 -32 87.43 30 111.67 93 135.84 156 159.55 219 182.80 
-157 36.79 -94 62.68 -31 87.83 31 112.06 94 136.22 157 159.93 
-156 37.21 -93 63.09 32 112.45 95 136.60 158 160.30 220 183.17 
-155 37.63 -92 63.49 -30 88.22 33 112.83 96 136.98 159 160.67 221 183.53 
-154 38.04 -91 63.90 -29 88.62 34 113.22 97 137.36 222 183.90 
-153 38.46 -28 89.01 35 113.61 98 137.74 160 161.04 223 184.26 
-152 38.88 90 64.30 -27 89.40 36 113.99 99 138.12 161 161.42 224 184.63 
-151 39.30 -89 64.70 -26 89.80 37 114.38 162 161.79 225 184.99 

-88 65.11 -25 90.19 38 114.77 100 138.50 163 162.16 226 185.36 
-150 39.71 -87 65.51 -24 90.59 39 115.15 101 138.88 164 162.53 227 185.72 
-149 40.13 -86 65.91 -23 90.98  102 139.26 165 162.90 228 186.09
-148 40.55 -85 66.31 -22 91.37 40 115.54 103 139.64 166 163.27 229 186.45 
-147 40.96 -84 66.72 -21 91.77 41 115.93 104 140.02 167 163.65 
-146 41.38 -83 67.12 42 116.31 105 140.39 168 164.02 230 186.82 
-145 41.79 -82 67.52 -20 92.16 43 116.70 106 140.77 169 164.39 231 187.18 
-144 42.21 -81 67.92 -19 92.55 44 117.08 107 141.15 232 187.54 
-143 42.63 -18 92.95 45 117.47 108 141.53 170 164.76 233 187.91 
-142 43.04 -80 68.33 -17 93.34 46 117.85 109 141.91 171 165.13 234 188.27 
-141 43.45 -79 68.73 -16 93.73 47 118.24 172 165.50 235 188.63 

-78 69.13 -15 94.12 48 118.62 110 142.29 173 165.87 236 189.00 
-140 43.87 -77 69.53 -14 94.52 49 119.01 111 142.66 174 166.24 237 189.36 
-139 44.28 -76 69.93 -13 94.91  112 143.04 175 166.61 238 189.72
-138 44.70 -75 70.33 -12 95.30 50 119.40 113 143.42 176 166.98 239 190.09 
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Temperature Conversion Table RT Table

Platinum Resistance (240OC to 629OC)
Temperature Coefficient - 0.00385 Ohms/Ohm/OC

°C Ohms °C Ohms C Ohms °C Ohms °C Ohms °C Ohms °C Ohms 
240 190.45 301 212.37 362 233.87 423 254.93 484 275.56 545 295.75 606 315.52 
241 190.81 302 212.73 363 234.22 424 255.27 485 275.89 546 296.08 607 315.84 
242 191.18 303 213.09 364 234.56 425 255.61 486 276.23 547 296.41 608 316.16 
243 191.54 304 213.44 365 234.91 426 255.95 487 276.56 548 296.74 609 316.48 
244 191.90 305 213.80 366 235.26 427 256.29 488 276.89 549 297.06 
245 192.26 306 214.15 367 235.61 428 256.63 489 277.23 610 316.80 
246 192.63 307 214.51 368 235.96 429 258.98 550 297.39 611 317.12 
247 192.99 308 214.86 369 236.31 490 277.56 551 297.72 612 317.44 
248 193.35 309 215.22 430 257.32 491 277.90 552 298.04 613 317.76 
249 193.71 370 236.65 431 257.66 492 278.23 553 298.37 614 318.08 

310 215.57 371 237.00 432 258.00 493 278.56 554 298.70 615 318.40 
250 194.07 311 215.93 372 237.35 433 258.34 494 278.90 555 299.02 616 318.72 
251 194.44 312 216.28 373 237.70 434 258.68 495 279.23 556 299.35 617 319.04 
252 194.80 313 216.64 374 238.04 435 259.02 496 279.56 557 299.68 618 319.36 
253 195.16 314 216.99 375 238.39 436 259.36 497 279.90 558 300.00 619 319.68 
254 195.52 315 217.35 376 238.74 437 259.70 498 280.23 559 300.33 
255 195.88 316 217.70 377 239.09 438 260.04 499 280.56 620 319.99 
256 196.24 317 218.05 378 239.43 439 260.38 560 300.65 621 320.31 
257 196.60 318 218.41 379 239.78 500 280.90 561 300.98 622 320.63 
258 196.96 319 218.76 440 260.72 501 281.23 562 301.31 623 320.95 
259 197.33 380 240.13 441 261.06 502 281.56 563 301.63 624 321.27 

320 219.12 381 240.47 442 261.40 503 281.89 564 301.96 625 321.59 
260 197.69 321 219.47 382 240.82 443 261.74 504 282.23 565 302.28 626 321.91 
261 198.05 322 219.82 383 241.17 444 262.08 505 282.56 566 302.61 627 322.22 
262 198.41 323 220.18 384 241.51 445 262.42 506 282.89 567 302.93 628 322.54 
263 198.77 324 220.53 385 241.86 446 262.76 507 283.22 568 303.26 629 322.86 
264 199.13 325 220.88 386 242.20 447 263.10 508 283.55 569 303.58 
265 199.49 326 221.24 387 242.55 448 263.43 509 283.89 
266 199.85 327 221.59 388 242.90 449 236.77 570 303.91 
267 200.21 328 221.94 389 243.24  510 284.22 571 304.23
268 200.57 329 222.29 450 264.11 511 284.55 572 304.56 
269 200.93 390 243.59 451 264.45 512 284.88 573 304.88 

330 222.65 391 243.93 452 264.79 513 285.21 574 305.20 
270 201.29 331 223.00 392 244.28 453 265.13 514 285.54 575 305.53 
271 201.65 332 223.35 393 244.62 454 265.46 515 285.87 576 305.85 
272 202.01 333 223.70 394 244.97 455 265.80 516 286.21 577 306.18 
273 202.36 334 224.06 395 245.31 456 266.14 517 286.54 578 306.50 
274 202.72 335 224.41 396 245.66 457 266.48 518 286.87 579 306.82 
275 203.08 336 224.76 397 246.00 458 266.82 519 287.20 
276 203.44 337 225.11 398 246.35 459 267.15 580 307.15 
277 203.80 338 225.46 399 246.69  520 287.53 581 307.47
278 204.16 339 225.81 460 267.49 521 287.86 582 307.79 
279 204.52 400 247.04 461 267.83 522 288.19 583 308.12 

340 226.17 401 247.38 462 268.17 523 288.52 584 308.44 
280 204.88 341 226.52 402 247.72 463 268.50 524 288.85 585 308.76 
281 205.23 342 226.87 403 248.07 464 268.84 525 289.18 586 309.09 
282 205.59 343 227.22 404 248.41 465 269.18 526 289.51 587 309.41 
283 205.95 344 227.57 405 248.76 466 269.51 527 289.84 588 309.73 
284 206.31 345 227.92 406 249.10 467 269.85 528 290.17 589 310.05 
285 206.67 346 228.27 407 249.45 468 270.19 529 290.50 
286 207.02 347 228.62 408 249.79 469 270.52 590 310.38 
287 207.38 348 228.97 409 250.13  530 290.83 591 310.70
288 207.74 349 229.32 470 270.86 531 291.16 592 311.02 
289 208.10 410 250.48 471 271.20 532 291.49 593 311.34 

350 229.67 411 250.82 472 271.53 533 291.81 594 311.66 
290 208.45 351 230.02 412 251.16 473 271.87 534 292.14 595 311.99 
291 208.81 352 230.37 413 251.50 474 272.20 535 292.47 596 312.31 
292 209.17 353 230.72 414 251.85 475 272.54 536 292.80 597 312.63 
293 209.52 354 231.07 415 252.19 476 272.88 537 293.13 598 312.95 
294 209.88 355 231.42 416 252.53 477 273.21 538 293.46 599 313.27 
295 210.24 356 231.77 417 252.87 478 273.55 539 293.79 
296 210.59 357 232.12 418 253.22 479 273.88 600 313.59 
297 210.95 358 232.47 419 253.56  540 294.11 601 313.91
298 211.31 359 232.82 480 274.22 541 294.44 602 314.24 
299 211.66 420 253.90 481 274.55 542 294.77 603 314.56 

360 233.17 421 254.24 482 274.89 543 295.10 604 314.88 
300 212.02 361 233.52 422 254.59 483 275.22 544 295.43 605 315.20 
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