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DUREX Industrial Process

closing the loop on thermal solutions

INTRODUCTION

Thermocouples

Durex Industries manufactures a wide selection of industrial process thermocouples to meet the requirements of the
most demanding process applications in the world such as steel processing, turbine and diesel engine temperature
measurement, and chemical processing. In addition, Durex Industries also manufactures thermocouples that are built
for commercial applications such as for foodservice, packaging, and semiconductor processing. These thermocouples
are assembled under rigid quality control standards per ANSI specifications. Thermal Devices can assist you with

custom designed process thermocouples for your application.

Design Features:

* Various connection and mounting styles available
¢ Extreme high-temperature ranges

¢ Capable of handling direct immersion into
high pressure or corrosive applications

e Utilized in heavy duty industrial applications

¢ Ideal for limited space requirements

Typical Applications:
e Steel Processing

¢ Turbine and Diesel Engine

¢ Temperature Measurement
® Chemical Processing

* Foodservice

¢ Packaging

* Semiconductor Processing
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closing the loop on thermal solutions

THERMOCOUPLE CALIBRATION

Durex offers testing at standard temperatures for determination of initial calibration tolerances for thermocouples.
All calibration tests are fully traceable to the National Institute of Standards and Technology (NIST). Calibration is
also available for application temperatures other than the standard points in a range from -100°F to 3000°F (-79°C to
1650°C) depending on material. Certificates are supplied for all items calibrated.

Calibration o Applicable
(T/C Type) Temperatures Available Specifications
32°F to 2300°F ASTM E 207
ELKNT (0°C to 1250°C) ASTM E 220
BRS 32°F to 3000°F ASTM E 230
Y (0°C to 1649°C) ANSIMC 96.1
-320°F & -110°F to 23°F
EKNT (-196°C & -79°C to 0°C)
Durex manufactures thermocouple assemblies in the following calibrations:
ANSI Letter Durex Code and Calibration Calibration Description
Type E E Standard Limits 32°F to 1652°F (0°C to 900°C) + 1.7°C or + 0.5% Tol.
M Chromel P-Constantan® Special Limits ~ 32°F to 1652°F (0°C to 900°C) + 1.0°C or + 0.4% Tol.
Type | J Standard Limits 32°F to 1382°F (0°C to 750°C) + 2.2°C or + 0.75% Tol.
P Iron - Constantan® Special Limits ~ 32°F to 1382°F (0°C to 750°C) + 1.1°C or + 0.4% Tol.
Type K K Standard Limits 32°F to 2282°F (0°C to 1250°C) +2.2°C or + 0.75% Tol.
M Chromel P-Alumel® Special Limits ~ 32°F to 2282°F (0°C to 1250°C) + 1.1°C or + 0.4% Tol.
Tvpe T T Standard Limits 32°F to 662°F (0°C to 350°C) + 1.0°C or + 0.75% Tol.
e Copper-Constantan® Special Limits ~ 32°F to 662°F (0°C to 350°C) + 0.5°C or + 0.4% Tol.
Tvpe N N Standard Limits 32°F to 2282°F (0°C to 1250°C) + 2.2°C or + 0.75% Tol.
yp Nicrosil-NISIL Special Limits ~ 32°F to 2282°F (0°C to 1250°C) + 1.1°C or + 0.4% Tol.
Tvpe R R Standard Limits 32°F to 2642°F (0°C to 1450°C) + 1.5°C or + 0.25% Tol.
yp Pt 13% Rhodium-Platinum Special Limits ~ 32°F to 2642°F (0°C to 1450°C) + 0.6°C or + 0.1% Tol.
Tvpe S S Standard Limits 32°F to 2642°F (0°C to 1450°C) + 1.5°C or + 0.25% Tol.
Yp Pt 10% Rhodium-Platinum Special Limits ~ 32°F to 2642°F (0°C to 1450°C) + 0.6°C or + 0.1% Tol.
B M 1 o o O O 0,
Type B Pt 30% Rhodium-Platinum 6% Rhodium Standard Limits 1598°F to 3092°F (870°C to 1700°C) + 0.5% Tol.

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com

Sensors

26



Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com

T _

JUREX Industrial Process
K -

closing the loop on thermal solutions Th ermacaup'es

JUNCTION TYPES
T ——— b ' ) } =)
EXPOSED (E) GROUNDED (G) UNGROUNDED (U)
Joined and welded wires. Junction is seal welded integrally to the sheath. Junction is electrically insulated from
Specified where fast response is required. Protects wire from corrosive conditions. seal welded sheath. Design helps

prevent stray EMF’s.

(. B

U
NECKDOWN (N)
Neckdown provides faster response.
Junction can be single or dual circuit PAD (P)
and grounded or ungrounded. Pad is designed for welding directly to boiler
or process tubes for sensing skin temperatures.
SHEATH DIAMETERS
Sheath | Y w A B v c D E F H
Code
S.heath .020” .032” .040” .062” 125”7 .156” .188” .250” 313”7 .375” .500”
Diameter
Wire 38 34 33 30 2 2 20 18 16 15 11
Guage
Max. 100 150 200 400 250" 200 175 100 55 40 30
Length

PART NUMBER CODE DEFINITIONS

“L” Dimensions & “U” Dimensions “A” Dimensions Fractional Dimension Letter Code
1/16” A 11/16” L
“L” and “U” dimensions are specified in whole inches 147 B 3, M
and use a letter Code for the fraction. “A” dimensions are specified w 2
. . . . 3/16 C 13/16 N
(Enter 0 when there is no fraction) in whole inches only. v 7
Enter the three digit code per examples below: Enter the three digit code as follows: Vi D /s P
5/ 7 15/, 7
/16 E /16 R
3” 030 10 %" 10K ¥8” F 1” S
41" 04H 12”7 120 9” 009 /16" G 0 No
6 Vs’ 06D 15 3" 15F 12" 012 1" H Fraction
778" 07P 17 %" 17M 36" 036 16" J
9 %" 09K 22 8" 22B 144" 144 %" K
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SPECIFICATIONS
Sheath

Materials: 304 Stainless Steel & Incoloy® 600 are most
commonly used. See sheath materials tables on the
following pages for the metal types used and their codes.
Tolerances: Outside diameter + 0.002” of nominal size.

Insulation

High purity magnesium oxide is standard; ultra high

purity magnesium oxide and alumina oxide are available.

Formability

Minimum radiums: 2X sheath diameter for most
thermocouple materials. Consult Durex Industries
if special forming is required.

Physical Testing

¢ Dimensional and visual

e Helium leak

¢ Radiographic (X-Ray)

® Dye penetration

® Metallurgical per ASTM E-2, E-3, and E-112
® Compaction density per RDT C2-IT

ASTM Testing

Industrial Process

Thermocouples

Finish

Bright annealed, 32 micro-inch or better.

Configurations

Sheath diameters available from 0.020” to 0.500”.
Two wire (single circuit) and four wire (double circuit)
configurations are standard in most diameters.

Weldability

Thermocouple sheath can be brazed, soldered, or welded
without loss of insulation resistance. Welding of special
sheath materials by the customer is not recommended.

Electrical Testing

¢ Calibration per ASTM E-220 traceable to NIST
¢ Insulation resistance

* Wire resistance (ohms per foot loop)

¢ Time response per RDT C2-3T

* Thermal cycling per ASTM E-225

Sheathed thermocouple material and sheathed thermocouples are tested using the following specifications:

ASTM E585  Standard specifications for sheathed based-metal thermocouple materials. @
o
ASTM E608 Standard specifications for metal-sheathed base-metal thermocouples. a
v
ASTM E780 Standard method for measuring the insulation resistance of sheathed thermocouple-material »
at room temperature.
ASTM E839  Standard test methods for sheathed thermocouples and sheathed thermocouple material.
Insulation Resistance
Nominal Sheath Outside Diameter Applied D.C. Voltage (min.) Insulation Resistance MegQ
.030” Diameter and smaller 100
.030” to .059” Diameter 500
.062” Diameter and larger 500 1000
28
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Thermocouples
SHEATHED MgO THERMOCOUPLE ASSEMBLY WITH STRIPPED END

The TDC2 Style Thermocouple features an MgO insulated element which is junctioned and terminated with a
standard 1” long strip. This style is designed for field replacement or addition of other termination options.

_— —
REX)

closing the loop on thermal solutions

1" Stripped ~| “L” Dimension |
End In Inches
= )

Specify Sheath Material
and Sheath Diameter

\ Thermocouple Wire

STYLE TDC2 - Stripped End MgO Thermocouple

Table 1: Thermocouple Type Table 2: Junction Type

Thermocouple Type Codes Limits of Error Code | Single Junction | Code Dual Junction

E ] K T Standard Limits G Grounded H Grounded

2 3 4 8 Special Limits U Ungrounded IL Ungrounded Isolated
C Exposed \4 Ungrounded Common

W | Exposed
Table 3: Sheath Material Table 4: Sheath Diameter
Code Metal Type Code 0.D. Size

1 310 Stainless Steel T .020” O.D.

2 321 Stainless Steel Y .032” or 1/3,” O.D.

3 330 Stainless Steel W .040” O.D.

4 304 Stainless Steel A .062” or /1" O.D.

5 446 Stainless Steel B .125” or 15” O.D.

6 316 Stainless Steel v 156" or 5/3,” O.D.

7 347 Stainless Steel C .188” or 3/1s” O.D.

8 | Inconel® 600 (Alloy 600) D | 250”7 or /i’ O.D.

A Alloy 601 E .313” or 5/16” O.D. "
F .375” or %” O.D. 5
H | 500" or %" O.D. g

@
Table 5: “L” Dimension
Specify in inches. See table on page 27 for codes.
Part Number Sequence TDC2-]JG-4F100
TDC2 J G - 4 F 100
TDC2 Table 1 Table 2 Table 3 Table 4 Table 5
Sensor Type Thermocouple Junction Sheath Sheath “L”
& Style No. Type Type Material Diameter Dimension
29
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SHEATHED MgO THERMOCOUPLE ASSEMBLY WITH PLUG

The TDC3 Style Thermocouple features an MgO insulated element with universal disconnect plug for reliable
connections. Plugs are available in standard (400°F), high temperature (800°F), and ceramic (1200°F) materials.

| “L” Dimensions |
) ) In Inches

r Specify Diameter O

' | O

Specify Sheath Material —/ 0

D
D
SA—

STYLE TDC3 - MgO Thermocouple with Plug Specify Terminal Connector

Table 1: Thermocouple Type

Table 2: Junction Type

Table 3: Sheath Material

Thermocouple Type Codes Limits of Error Code | Single Junction | Code Dual Junction
E ] K T Standard Limits G Grounded H Grounded
2 3 4 8 Special Limits U Ungrounded IL Ungrounded Isolated
C Exposed Vv Ungrounded Common
W | Exposed

Table 4: Sheath Diameter

Table 5: “L” Dimension

Code Metal Type Code O.D. Size Specify in inches. See table on page 27 for codes.
1 310 Stainless Steel T .020” O.D.
2 321 Stainless Steel Y .032” or /3" O.D.
3 330 Stainless Steel W .040” O.D.
5 446 Stainless Steel A .062” or /1" O.D.
6 | 316 Stainless Steel B | .125" or %” O.D. Table 6: Terminal Connector
7 347 Stainless Steel \ 156" or 5/3,” O.D. Code Termination Style
8 Inconel® 600 (Alloy 600) C 188" or 3/16” O.D. 3 Standard Molded Plug
A Alloy 601 D .250” or ¥4” O.D. 6 Standard Plug with Brazing Adapter
E .313” or 516" O.D. 7 Standard Plug with Tube Adapter
F .375” or %” O.D. 8 High Temperature Plug with Crimp Adapter
H .500” or 12” O.D. 9 Ceramic Plug with Tube Adapter
F Mini Molded Plug
M Mini Plug with Crimp Adapter
X Special, Specify
Part Number Sequence TDC3-]JG-4F12F-3
TDC3 - J G - 4 F 12F - 3
TDC3 Table 1 Table 2 Table 3 Table 4 Table 5 Table 6
Sensor Type Thermocouple Junction Sheath Sheath “L” Terminal
& Style No. Type Type Material Diameter Dimension Connector
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Table 1: Thermocouple Type

Specify Terminal Head

Thermocouples
SHEATHED MgO THERMOCOUPLE ASSEMBLY WITH PROCESS HEAD

The TDC4 Style Thermocouple features an MgO insulated element with a protective terminal housing and process
connector. This style can be manufactured as spring loaded for direct field replacement into existing thermowells.

“L” Dimension ‘

In Inches

219 )

Thermocouple Type Codes Limits of Error
E J K T Standard Limits
2 B 4 8 Special Limits

Table 3: Sheath Material

Table 4: Sheath Diameter

\Specify Sheath Material

and Sheath Diameter

STYLE TDC4 - MgO Thermocouple with Process Head

Table 2: Junction Type

Code | Single Junction | Code Dual Junction
G Grounded H Grounded
U Ungrounded IL Ungrounded Isolated
C Exposed \4 Ungrounded Common
W | Exposed

Code Metal Type Code O.D. Size Table 5: “L” Dimension
1 310 Stainless Steel T 020" O.D. Specify in inches. See table on page 27 for codes.
2 321 Stainless Steel Y .032” or 1/3,” O.D.
4 304 Stainless Steel W .040” O.D. Table 7: Spring Loaded Option
- Y
5 446 Stainless Steel A .062” or /16" O.D. Code Probe Tip Style
6 316 Stainless Steel B 125" or 8”7 O.D. 1 Fixed
7 347 Staigless Steel \Y% 156" or 5/5,” O.D. 5 Spring Loaded
8 Inconel™ 600 (Alloy 600) C 188" or 3/16” O.D.
P
A Lozl D ik kO Table 8: Screw Cover Terminal Heads
E .313” or 5/1s” O.D.
F 375" or %" O.D Code Screw Cover Head Materials
H 500" or %" O.D A 14” NPT Conduit, Aluminum Head
B %" NPT Conduit, Aluminum Head
C 15” NPT Conduit, Cast Iron Head "
Table 6: Fitting Options D %" NPT Conduit, Cast Iron Head §
Code Process Size M 14" NPT Conduit Connection, Miniature Plastic Head 5
0 No Process Connection P | %" NPT Conduit, Grey Delrin Head «»
T : -
6 12” NPT Stainless Steel Hex Nipple R %’ NPT Conduit, Grey Delrin Head
8 %" NPT Stainless Steel Hex Nipple : -
C V2" NPT Brass Hex Bushing W | %” NPT Conduit, White Polypropylene Head
H_ |12" NPT Stainless Steel Hex Bushing \4 %" NPT Conduit, White Polypropylene Head
Z 12" NPT Conduit, Explosion Proof Aluminum Head
Y %" NPT Conduit, Explosion Proof Aluminum Head
Part Number Sequence TDC4-]JG-6C060-61A0
TDC4 - ] G - 6 C 060 - 6 1 A 0
TDC4 Table 1 Table 2 Table3  Table 4 Table 5 Table6 Table7 Table8  Table 6
Sensor Type Thermocouple Junction Sheath  Sheath “L” Fitting ~ Spring Terminal Fitting
e e ateria iameter Dimension ions oade eads ions
& Style No. Typ Typ Mat 1 D ter D Opt Loaded Head Opt
Into Head Option On Probe
31
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SHEATHED MgO THERMOCOUPLE ASSEMBLY WITH OPEN TERMINAL DISC

The TDCS5 Style Thermocouple features an MgO insulated element with an open terminal disc design. This design
allows greater accessibility in wiring for space restricted areas.

“L” Dimension
In Inches

S )

\Specify Sheath Material

and Sheath Diameter

¥ Specify Terminal Connector
STYLE TDC5 - MgO Thermocouple with Open Terminal Disc

Table 1: Thermocouple Type Table 2: Junction Type

Thermocouple Type Codes Limits of Error Code | Single Junction | Code Dual Junction
E ] K T Standard Limits G Grounded H Grounded
2 8] 4 8 Special Limits U Ungrounded L Ungrounded Isolated
C Exposed \4 Ungrounded Common
W | Exposed

Table 5: “L” Dimension

Table 3: Sheath Material Table 4: Sheath Diameter

Code Metal Type Code O.D. Size Specify in inches. See table on page 27 for codes.
1 310 Stainless Steel T .020” O.D.
2 321 Stainless Steel Y .032” or 1/3,” O.D.
4 304 Stainless Steel \4 .040” O.D.
b) 446 Stainless Steel A .062” or /15" O.D. Table 6: Terminal Connector
6 316 Stainless Steel B 125" or %5 O.D. Code Termination Style
7 347 Stainless Steel v 156" or °/z” O.D. ] Circular Terminal Block, Ceramic
8 Inconel® 600 (Alloy 600) C 188" or 316" O.D. K Circular Terminal Block, Glass Cloth
A | Alloy 601 D | .250" or 4" OD. X Special, Specify
E .313” or 5/16” O.D.
F .375” or %" O.D.
H .500” or 2" O.D.
Part Number Sequence TDC5-KG-4D09D-K
TDC5 - K G - 4 D 09D - K
TDC5 Table 1 Table 2 Table 3 Table 4 Table 5 Table 6
Sensor Type Thermocouple Junction Sheath Sheath “L” Terminal
& Style No. Type Type Material Diameter Dimension Connector
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ettt st stuions Thermocouples
SHEATHED MgO THERMOCOUPLE ASSEMBLY WITH INSULATED LEADWIRE

The TDC6 Style Thermocouple features an MgO insulated element that is terminated to an insulated extension wire.
An optional terminal connector can be added to the extension wire.

“L” Dimension
Specify in inches.
(Enter 10H for 10 ¥2”)

l

I ]S P)

Specify Sheath Material—f Grounded Junction J
and Sheath Diameter

“A” Dimension
Specify in inches.
(Enter 100 for 100”)

| 5 v
| Standard Standard

————

— ...

Specify Terminal Connector

---------
RN

"

Specify Potting
Requirements at Transition

Specify Leadwire Type

< 134" -

- 1 34" ——
Standard Z- Standard
4% N ‘
NS . L.
4, STYLE TDC6 - Leadwire Transition
’60 “L” Dimension

TYPE TDC7 ”“\ TYPE TDC8 In Inches
45° Bend Sheath > 90° Bend Sheath U '

Table 5: “L” Dimension

Table 1: Thermocouple Type Specify in inches. See table on page 27 for codes.
Thermocouple Type Codes Limits of Error
E ] K T Standard Limits Table 6: “A” Dimension
2 3 4 8 Special Limits Specify in inches. See table on page 27 for codes.
Table 2: Junction Type Table 7: Leadwire Type & Construction
Code | Single Junction | Code Dual Junction Insulation | Conductor Standard Stainless Steel | Stainless
G Grounded H Grounded Type Type Overbraid | Steel Armor
U Ungrounded IL Ungrounded Isolated Fiberglass Solid A B C
C Exposed \Y Ungrounded Common Teflon Solid D E F
Y Exposed Fiberglass | Stranded G H ]
Teflon Stranded K L M
Table 3: Sheath Material Table 4: Sheath Diameter Kapton SOl%d N P Q
- PVC Solid R S T
Code Metal Type Code 0.D. Size Ve Stranded W Y Z
1 310 Stainless Steel T .020” O.D.
2 321 Stainless Steel Y .032” or 1/3,” O.D. .
: i Table 9: Pott
4 | 304 Stainless Steel W | 040" OD. Table 8: Term".‘al Fonnecmr Rzzsi?emznli:g
5 | 446 Stainless Steel A | 062" or 15" OD. Code | Termination Style Y
6 | 316 Stainless Steel B | .125" or %" O.D. 0 2}?13 Leiﬁzt i Code Temal;‘e‘f;‘;‘es
7 347 Stainless Steel \% .156” or 5/3” O.D. cng andar L 00°F
® 3 1 3/1s” Spade Lugs <l
8 | Inconel® 600 (Alloy 600) C | .188" or®u” OD. 3 | Standard Il M 1000°F
A | Alloy 601 D | .250" or %4” OD. . andard “kg
E | 313" or 54" OD. f/{ Ntﬁn_ ;lr Jac
F | 375" or %’ OD. Mf“f “kg
H | 500" or " OD. N ini Jac
X Special, Specify
Part Number Sequence TDC6-TG-6D08M-024COM
TDC6 - T G - 6 D 08M - 024 C 0 M
TDC6 Table 1 Table 2 Table3 Table4  Table5 Table 6 Table 7 Table 8 Table 9
Sensor Type Thermocouple Junction Sheath Sheath “L” “A” Leadwire  Terminal Potting
& Style No. Type Type Material Diameter Dimension Dimension Construction Connector Requirements
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Industrial Process
Thermocouples

SHEATHED MgO MINI THERMOCOUPLE ASSEMBLY
WITH MOLDED TRANSITION

The TDC9 Style Thermocouple features an MgO insulated element that is terminated to an insulated extension wire
and encapsulated in a plastic injection molded “mini” transition using insert mold technology and a Liquid Crystal

Polymer. Transition can withstand continuous exposure to temperatures up to 562°F.

1.18” Maximum

0.81 Ref.
, | “A” Dimension

In Inches

; “L” Dimension
In Inches

Specify Sheath Material

/ and Sheath Diameter
{

I

¥

) U

1= ———

V%

STYLE TDC?9 - Injection Molded Transition

Insert Molded Transition

Table 1: Thermocouple Type Table 2: Junction Type

t 0.197” Maximum /
Specify Terminal Connector

Table 3: Sheath Material

Thermocouple Type Codes Limits of Error Code | Single Junction Code Metal Type

E ] K T Standard Limits G Grounded 4 304 Stainless Steel

2 3 4 8 Special Limits U | Ungrounded 6 316 Stainless Steel
C | Exposed 8 | Inconel® 600 (Alloy 600)

Table 4: Sheath Diameter Table 5: “L” Dimension

Table 7: Leadwire Type & Construction

Code 0.D. Size Specify in inches. See table on page 27 for codes. Insulation Conductor
Standard
T .020” O.D. Type Type
Y .032” or 1/5,” O.D. oy s . Fiberglass Solid A
W | 040" OD. Table 6: “A” Dimension Teflon Solid D
A 062" or /1" OD. Specify in inches. See table on page 27 for codes. Fiberglass Stranded G
X Special, Specify Teflon Stranded K
Kapton Solid N
Table 8: Terminal Connector
Code Termination Style
0 Split Leads, 2” Length Standard
1 #6 Spade Lugs
3 Standard Plug
4 Standard Jack
X Special, Specify
Part Number Sequence TDC9-TG-6T08M-024A0L
TDC9 - T G - 6 T 08M - 024 A 0
TDC9 Table 1 Table2 Table3  Table 4 Table 5 Table 6 Table 7 Table 8
Sensor Type Thermocouple Junction Sheath  Sheath “L” “A” Leadwire Terminal
& Style No. Type Type  Material Diameter Dimension Dimension Construction Connector
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Industrial Process

Thermocouples

THERMOCOUPLE WITH THREADED THERMOWELL

The TDW1 and TDW2 Style Thermocouple assemblies feature a thermocouple element protected by a drilled
bar stock thermowell. Various well materials and terminal heads are available as options. See next page for well

Specify Terminal Head Specify Thermowell

1 ¥4” Standard
Tolerance + ¥2”

) —

Specify Thermowell
Stainless Steel Material and if Probe
Hex Bushing is Spring Loaded

STYLE TDW1 - Nipple, Thermowell Assembly

Table 1: Thermocouple Type

Specify Thermowell

Tolerance +1”

‘ 8” Standard ‘

B S ) —

Specify Specify Thermowell Material
Extension and if Probe is Spring Loaded
Material

Specify Terminal Head

STYLE TDW2 - Nipple, Union, Nipple, Thermowell Assembly

Table 2: Element Type

Thermocouple Type Codes Limits of Error Code Metal Type

E J K T Standard Limits ©] MI Cable, 18 Gauge, Single, Specify Junction GND/UNG

2 3 4 8 Special Limits P MI Cable, 18 Gauge, Dual, Specify Junction GND/UNG

Table 3: Well Material Table 4: Extension Material (TDW2 Only) Table 5: Spring Loaded Option

Code Metal Type Code Nipple Material Code Probe Tip Style

4 304 Stainless Steel K Black Pipe, Schedule 40 1 Fixed Fitting

6 316 Stainless Steel Y Galvanized Steel 2 Spring Loaded Fitting

B Brass 4 304 Stainless Steel

R Carbon Steel 6 316 Stainless Steel

Table 6: Screw Cover Terminal Heads

Code Screw Cover Head Materials
A 14” NPT Conduit, Aluminum Head
B 3” NPT Conduit, Aluminum Head
w
C 14” NPT Conduit, Cast Iron Head 5
D 3" NPT Conduit, Cast Iron Head %
M ¥4 NPT Conduit Connection, Miniature Plastic Head 2
P 2" NPT Conduit, Grey Delrin Head
W | %” NPT Conduit, White Polypropylene Head
Z Y2 NPT Conduit, Explosion Proof Aluminum Head
Y %" NPT Conduit, Explosion Proof Aluminum Head
Part Number Sequence TDW2-KP-1207H6-Y1A
TDW2 - K P - 1207H 6 - Y 1 A
TDW2 Table 1 Table 2 See next page Table 3 Table 4 Table 5 Table 6
Sensor Type  Thermocouple  Element Thermowell Well Extension  Spring Loaded  Terminal
& Style No. Type Type Number Material ~ Material Option Heads
35
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THERMOWELL STYLES
Wrench Thread
13%” Insertion Length “U” Dimension ——= Allowance . Allowance
r Thread . ) 34 “T” D,I,HL —= Insertion Length “U” Dim.::]
_ﬂAlloyance': 24 —“IW L ‘ a‘ Specify 2” or 3” riz 2 - i
] '/z”I;ia I KFDia,
V5" NPT Thread ", %" or 1” NPT Thread \-%", %" or 7" Dia. [ 260" +.002” Bore Dia. V" NPT Thread™ 1, %” or 1” NPT Thread %" %4 or %" Dia.£.260" + 002" Bore Dia.
Standard Well - Stepped Shank Lagging Extension Well - Stepped Shank
“U” Dim. 12" NPT ¥4 NPT 1” NPT “U” Dim. 12" NPT ¥"” NPT 1” NPT
2" 1202H 1302H 1402H 2" 2202H 2302H 2402H
41 1204H 1304H 1404H 4" 2204H 2304H 2404H
6" 12060 13060 14060 6" 22060 23060 24060
7V 1207H 1307H 1407H 7V 2207H 2307H 2407H
10 12”7 1210H 1310H 1410H 10 12”7 2210H 2310H 2410H
12”7 12120 13120 14120 12”7 22120 23120 24120
16 15" 1216H 1316H 1416H 16 15" 2216H 2316H 2416H
22 v 1222H 1322H 1422H 22 V5 2222H 2322H 2422H

Insertion Length Wrench

1A Thread “U” Dimension AHOZ"V,?“CE T Dim. Thread InsertwnLength
Allowance % s Allowance “U” Dimension
pecify 27 or3
W + |

Ty

/|
\

,,,,,, § | or Dia ﬁ% ffffffffffffffffffffffffffff ' o) ot " D,
AAAMAAAA / ~ — 1 y ~ ,
Z [} " / / T
¥ NPT Thread % or 1" NPT Thread 385" £.002” Bore Dia. 1" NPT Thread = %” or 1” NPT Thread 385" +.002” Bore Dia.
Standard Well - Straight Shank Lagging Extension Well - Straight Shank
“U” Dim. ¥%"” NPT 1” NPT “U” Dim. ¥%"” NPT 1” NPT
21" 3302H 3402H 21 4302H 4402H
41" 3304H 3404H 415" 4304H 4404H
6" 33060 34060 6" 43060 44060
7" 3307H 3407H 7 V5" 4307H 4407H
10 5" 3310H 3410H 10 12" 4310H 4410H
12” 33120 34120 12” 43120 44120
16 15" 3316H 3416H 16 12" 4316H 4416H
22 14” 3322H 3422H 221" 4322H 4422H
1947 Inserti(?n Lenlgth Wrench
Thread “u” Dlmen51on Allowance T Dim. Thread Insertion Length
I‘A_Ho;vaﬁe. 7" or 11/1s” Dia. 3 f— _’l o 1”11/1”,PDi?;ension
S ¥ e {
7777777777777777777777777777777777777777 %”Dr”/M”Dia, 777777777777777777} %”0r49/,,4”Dia,
NPT/ o 17 NPT Thread 260" or .385” +.002” Bore Dia V" NPT ;
Thread * : - = . Thread %" or 1” NPT Thread ~260” or .385” +.002” Bore Dia.
Standard Well - Tapered Shank Lagging Extension Well - Tapered Shank
. ¥"” NPT 1” NPT . ¥ NPT 1” NPT
“U” Dim. “U” Dim.
.260” Bore | .385” Bore | .260” Bore | .385” Bore .260” Bore | .385” Bore | .260” Bore | .385” Bore
21" 5302H 6302H 5402H 6402H 21 7302H 8302H 7402H 8402H
4" 5304H 6304H 5404H 6404H 415" 7304H 8304H 7404H 8404H
6" 53060 63060 54060 64060 6” 73060 83060 74060 84060
7" 5307H 6307H 5407H 6407H 7" 7307H 8307H 7407H 8407H
10 15 5310H 6310H 5410H 6410H 10 15" 7310H 8310H 7410H 8410H
12” 53120 63120 54120 64120 12” 73120 83120 74120 84120
16 15” 5316H 6316H 5416H 6416H 16 15" 7316H 8316H 7416H 8416H
22 1" 5322H 6322H 5422H 6422H 22" 7322H 8322H 7422H 8422H

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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closing the laop on thermal solutions Ther macauples

THERMOCOUPLE WITH FLANGED THERMOWELL

The TDW3 and TDW4 Style Thermowell assemblies feature a thermocouple element protected by a flanged
thermowell. Various well materials, flange materials, and sizes are available. See next page for well selection.

— 3" —={= 2 %" —{ Specify Flange Well
Specify Terminal | gyandard * pecity Flange We

Tol. + 15"

Specify Terminal |~ 3" —=|=— 2 ¥” — Specify Flange Well
Head Standard
£ y

Specify Extension S/pec ify Flange

|

/Specify Flange Face Type,

Specify Extension

Material L1 Flange Size, Flange Material, Material - )
and If Probe is Spring Loaded Face Type, Flange Size,
Flange Material,
STYLE TDW3 - Fixed Flange Well STYLE TDW4 - VanStone Well _and If Probe
is Spring Loaded
Table 1: Thermocouple Type Table 2: Element Type
Thermocouple Type Codes Limits of Error Code Metal Type
E ] K T Standard Limits O MI Cable, 18 Gauge, Single, Specify Junction GND/UNG
2 3 4 8 Special Limits P MI Cable, 18 Gauge, Dual, Specify Junction GND/UNG
Table 3: Flange Face Type Table 4: Flange Size Table 5: Well Material Table 6: Extension Material
Code Face Type Flange Size Code Metal Type Code Nipple Material
- Code - .
1 Raised Face (TDWS3 Only) 4 304 Stainless Steel K Black Pipe, Schedule 40
2 Flat Face D 12" Flange 6 316 Stainless Steel Y Galvanized Steel
E | 2” Flange B Brass 4 304 Stainless Steel
F 2 2" Flange R Carbon Steel 6 316 Stainless Steel
G 3” Flange
H 4” Flange
Table 7: Spring Loaded Option Table 8: Screw Cover Terminal Heads
Code Probe Tip Style Code Screw Cover Head Materials
1 Fixed Fitting A | ¥2” NPT Conduit, Aluminum Head
2 Spring Loaded Fitting %” NPT Conduit, Aluminum Head

14” NPT Conduit, Cast Iron Head
3" NPT Conduit, Cast Iron Head
¥2” NPT Conduit, Explosion Proof Aluminum Head
%" NPT Conduit, Explosion Proof Aluminum Head

<IN[T[O]|=

Part Number Sequence TDW3-JP-F410701E4K1A

TDW3 - J P - F41070 1 E 4 K 1 A
TDW3 Table 1 Table 2 See next page Table3 Table4 Table5 Table 6 Table 7 Table 8

Sensor Type Thermocouple Element Thermowell Flange Flange Well Extension Spring Loaded Terminal
& Style No. Type Type Number  Face Type Size Material Material Option Heads

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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clasing the loop on thermal solutions Th ermaca up'es
FLANGED THERMOWELL STYLES

—D Uy Inse“rggr;) Length — Ins%}*[t}f?rb Length
| %" Dia. |<—Im. 2y | %", 7[s” or <—mi.6" Max.—»{ 4"
" NPT S P e ! 1" NPT
R Y I e e i R Fa' Thread %y” Dia,
: L
"\%”, 17, or 1 ¥»” FLG Size -260” +.002” %”,1”, or 1 ¥4” FLG Size L .260” + .032”
— (Nominal Pipe Size) Bore Dia. (Nominal Pipe Size) Bore Dia.
.260 Bore - Stepped Shank .260 Bore - Tapered Shank
“U” Dim. %" FLG Size 1” FLG Size | 1'%” FLG Size “U” Dim. %" FLG Size 1” FLG Size 1'%” FLG Size
4” F11040 F12040 F13040 4" F51040 F52040 F53040
7" F11070 F12070 F13070 7" F51070 F52070 F53070
10” F11100 F12100 F13100 10” F51100 F52100 F53100
13”7 F11130 F12130 F13130 13" F51130 F52130 F53130
16” F11160 F12160 F13160 16” F51160 F52160 F53160
22" F11220 F12220 F13220 22" F51220 F52220 F53220
S SR Insertion Length D Uy Inseurtign Length
| | “U” Dim. e | W7 or U” Dim. »
/8 4
— =y T 11/s” Dia; ~—|
BWNPT A N ____ I 12” NPT N
Thread | | ~f—f-mmmmmm e { | %” Dia. Thread - 56" o1 49/s”
/ 4 * — 4 Dia.
%”,1”, or 1 %" FLG Size [.260” +.002” +,1”, or 12" FLG Size L .260” +.002”
(Nominal Pipe Size) Bore Dia. (Nominal Pipe Size) Bore Dia.
.260 Bore - Straight Shank .385 Bore - Tapered Shank
“U” Dim. %" FLG Size 1” FLG Size | 1'2” FLG Size “U” Dim. %" FLG Size 1” FLG Size | 11" FLG Size
4" F31040 F32040 F33040 4" F61040 F62040 F63040
7" F31070 F32070 F33070 7" F61070 F62070 F63070
10” F31100 F32100 F33100 10” F61100 F62100 F63100
13” F31130 F32130 F33130 13” F61130 F62130 F63130
16" F31160 F32160 F33160 16” F61160 F62160 F63160
22" F31220 F32220 F33220 22" F61220 F62220 F63220
— 0 Inse”rtifl)n Length D U Inse“rgglb I;;I.Igth
| | U” Dim. . 7
I I . ¥2” NPT e ! S e Ty ®
_______________________ i { | 7/s” Dia. Thread ________________________‘.K %" or 74" Dia. S
1 Yerr 1 o Lot g
%, 17, or1 " FLG Size  L-.385" % .002” Raised Face Dia. 17, 1%" or2” 260" or .385” 0
(Nominal Pipe Size) Bore Dia. 27 2" or 3% __# (Nominal Pipe Size) +.002” Bore Dia.
.385 Bore - Straight Shank VanStone Well
“U” Dim. %" FLG Size 1” FLG Size | 1'2” FLG Size “U” Dim. 1” NPS 115" NPS 2” NPS
4" F41040 F42040 F43040 47 F81040 F82040 F83040
7" F41070 F42070 F43070 7" F81070 F82070 F83070
10” F41100 F42100 F43100 .260 10” F81100 F82100 F83100
13” F41130 F42130 F43130 Bore 13” F81130 F82130 F83130
16” F41160 F42160 F43160 16” F81160 F82160 F83160
22" F41220 F42220 F43220 22" F81220 F82220 F83220
4 F91040 F92040 F93040
7" F91070 F92070 F93070
.385 10” F91100 F92100 F93100
Bore 13” F91130 F92130 F93130
16” F91160 F92160 F93160
22" F91220 F92220 F93220
38
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closing the loop on thermal solutions

The TPT Style Thermocouple assemblies feature a base metal thermocouple and metal protection tube for use in

Thermocouples
BASE METAL PROTECTION TUBE ASSEMBLY

corrosive or hostile environments. Optional mounting bushings and flanges are available.

Specify Terminal
Head

“L” Dimension

Tol. + 12"

\

Specify Protection Tube&

Size and Material

STYLE TPT - Metal Protection Tube

Table 1: Thermocouple Type

Specify Terminal
Head

Specify Protection Tube

“L” Dimension
Tol. + 1"

Size and Material (If required)

STYLE TPB - Metal Protection Tube with Process Bushing

Table 2: Element Type

L— “U” Dimension

Thermocouple Type Codes Limits of Error Code Metal Type
E ] K T Standard Limits L Beaded, 8 Gauge, Single, Specify Junction
2 3 4 8 Special Limits Beaded, 14 Gauge, Single, Specify Junction

Table 3: Protection Tube Size

Table 4: Wall Thickness

Beaded, 14 Gauge, Dual, Specify Junction

MI Cable, 18 Gauge, Single, Specify Junction GND/UNG

M
N
O
P

MI Cable, 18 Gauge, Dual, Specify Junction GND/UNG

Table 7: “L” Dimension

Specify in inches. See table on page 27 for codes.

Code IPS (Nominal) Code Nominal Wall
H %" (.675) \% Schedule 40
L 1" (.840) Y Schedule 80
M ¥ (1.050) Z Schedule 160
N 1”7 (1.315)
0 | 1w (1.660)
P 1%” (1.900)

A . e . Cod S C Head Material
Table 8: Fitting Options Table 9: Fitting Material — e over. = ,a e
— — 15" NPT Conduit, Aluminum Head

Code Description Code Description % NPT Conduit, Aluminum Head
0 No fitting option 4 304 Stainless Steel — -
E_ | %" NPT Hex Bushing 6 | 316 Stainless Steel /2" NPT Conduit, Cast Iron Head
F 34” NPT Hex Bushing B Brass %" NPT Conduit, Cast Iron Head
X Special R Steel ¥4 NPT Conduit Connection, Miniature Plastic Head

Table 5: “U” Dimension

Specify in inches. See table on page 27 for codes.

Table 6: Protection Tube Materials

Code

Metal Materials

304 Stainless Steel

316 Stainless Steel

Inconel® 600

Inconel® 601

oo | |

Carbon Steel

Table 10: Screw Cover Terminal Heads

Part Number Sequence

%" NPT Conduit, Grey Delrin Head

%" NPT Conduit, White Polypropylene Head

12” NPT Conduit, Explosion Proof Aluminum Head

<IN|ZS|=|Z|T|0]|= >

%" NPT Conduit, Explosion Proof Aluminum Head

TPT-EN-LW07H4-10F6 A

>‘
—|

Specify Fixed Position Bushing Size

TPT - E N - L w 07H 4 - 10H F 6 A

TPT Table 1 Table2 Table3  Table 4 Table5  Table6  Table7 Table8 & 9 Table 10
Sensor Type Thermocouple Element Tube Wall “u” Tube “L” Process  Terminal
& Style No. Type Type Size  Thickness Dimension Material Dimension  Fitting Heads

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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ettt st stuions Thermocouples
BASE METAL CERAMIC PROTECTION TUBE ASSEMBLY

The TPTC Style Thermocouple assemblies feature a base metal thermocouple element and ceramic protection tube for
high temperature service. Ceramic mounting bushings are available.

Specify Terminal
Head

Specify Terminal

. . Head
“L” Dimension |

|7 Tol. + 12"

Specify Code for Protectionx

Tube Material and Size
STYLE TPTC - Ceramic Protection Tube with Pipe Nipple

“L” Dimension |
Tol. + 15"

Tube Material and Size

STYLE TPTC - Ceramic Protection Tube with Hex Fitting

Table 1: Thermocouple Type Table 2: Element Type

Thermocouple Type Codes Limits of Error Code Metal Type
E ] K T Standard Limits L Beaded, 8 Gauge, Single, Specify Junction
2 B 4 8 Special Limits Beaded, 14 Gauge, Single, Specify Junction

Beaded, 14 Gauge, Dual, Specify Junction
MI Cable, 18 Gauge, Single, Specify Junction GND/UNG
MI Cable, 18 Gauge, Dual, Specify Junction GND/UNG

M
N
O
P

Table 3: Ceramic Tube Size Table 4: Ceramic Material Table 5: “L” Dimension

Code IPS (Nominal) Code Materials Specify in inches. See table on page 27 for codes.
F %" (.375) L Alumina
L /15" (.688) W | Mullite
M | %" (.750)
P 7" (.875)
S 1" (1.00)

Table 6: Ceramic Process Connection Table 7: Extension Material Table 8: Screw Cover Terminal Heads

Code Description Code Metal Materials Code Screw Cover Head Materials
1 | %" NPT Nipple 4 | 304 Stainless Steel A | ¥’ NPT Conduit, Aluminum Head g
2 %" NPT Nipple 6 316 Stainless Steel B %” NPT Conduit, Aluminum Head EJ
3 V2" NPT Hex Nipple B Brass C 14” NPT Conduit, Cast Iron Head %
3" i B
4 1% NPT Hex Nipple K| Black Pipe D | %” NPT Conduit, Cast Iron Head
5 15" NPT N-U-N R Steel | % NPT Conduit C N Plastic Flondl
3 %" NPT N-U-N 7\ onduit Connection, Miniature Plastic Hea
P 15” NPT Conduit, Grey Delrin Head
W | 2" NPT Conduit, White Polypropylene Head
Z 12” NPT Conduit, Explosion Proof Aluminum Head
Y %" NPT Conduit, Explosion Proof Aluminum Head
Part Number Sequence TPTC-KM-LL140-2KD
TPTC - K M - L L 140 - 2 K D
TPTC Table 1 Table 2 Table 3 Table4  Table5 Table 6 Table 7 Table 8
Sensor Type = Thermocouple Element Ceramic Ceramic "L" Ceramic Extension Terminal
& Style No. Type Type  Tube Size Material  Dim.  Process Conn.  Material Heads
40
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BASE METAL 90° PROTECTION TUBE ASSEMBLY

The TPA Style Thermocouple assembly features a base metal thermocouple element and metal protection tube with a
90° angle design for over-the-side application.

Specify Terminal Head
S e Primary Extension Tube
3 y . .
“L” Dimension Secor;dzrg; fEﬁ:tselggl Tube Specify Material
Tol. + 14" pectty o
f “A” Dimension |
Tol. +12”
Specify Elbow Style
STYLE TPA - 90° Protection Tube
Table 1: Thermocouple Type Table 2: Element Type
Thermocouple Type Codes Limits of Error Code Metal Type
E ] K T Standard Limits L Beaded, 8 Gauge, Single, Specify Junction
2 3 4 8 Special Limits Beaded, 14 Gauge, Single, Specify Junction

MI Cable, 18 Gauge, Single, Specify Junction GND/UNG
MI Cable, 18 Gauge, Dual, Specify Junction GND/UNG

M
N Beaded, 14 Gauge, Dual, Specify Junction
Table 3: Protection Tube Size Table 4: Wall Thickness (13

Code IPS (Nominal) Code | Nominal Wall
L [w (840 W [ Schedule 40 P .
M | % (1.050) Y Schedule 80 Table 6: “L” Dimension
N 17 (1.315) 7 Schedule 160 Specify in inches. See table on page 27 for codes.
0 | 1w (1660)
P 11" (1.900) Table 7: “A” Dimension

Specify in inches. See table on page 27 for codes.
Table 5: Protection Tube Materials

Table 9: Screw Cover Terminal Heads

Code Metal Materials
4 304 Stainless Steel Code Screw Cover Head Materials
6 316 Stainless Steel %" NPT Conduit, Aluminum Head
5 446 Stainless Steel ¥%” NPT Conduit, Aluminum Head
8 Inconel® 600 12" NPT Conduit, Cast Iron Head
A Inconel® 601 %" NPT Conduit, Cast Iron Head
R Carbon Steel ¥4” NPT Conduit Connection, Miniature Plastic Head

12” NPT Conduit, Grey Delrin Head

2" NPT Conduit, White Polypropylene Head

2" NPT Conduit, Explosion Proof Aluminum Head
%" NPT Conduit, Explosion Proof Aluminum Head

Table 8: Elbow Style

Code | Elbow Type
F Fixed Elbow

<IN[=S|=|Z|T][0]|=]|>

Part Number Sequence TPA-JL-LW406H-410HFB

TPA - J L - L W 4 06H - 4 10H F B
TPA Table 1 Table 2 Table3 Table 4 Table 5 Table 6 Table 5 Table 7 Table 8 Table 9

Sensor Type Thermocouple Element Tube Wall Primary Tube “L” Secondary “A”  Elbow Terminal
& Style No. Type Type  Size Thickness Material =~ Dim. Tube Material Dim. Style Head

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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BASE METAL THERMOCOUPLE ELEMENTS

The TEBA and TEBD Style Thermocouples are base metal replacement elements for all ceramic or metal protection
tube assemblies.

“L” Dimension |

Specify Element ‘ Specify Junction
Gauge \ / Type

J

STYLE TEBA - Bare Element Thermocouple

Table 1: Thermocouple Type Table 2: Junction Type Table 3: Bare Element Gauge Table 5: Termination
Thermocouple p Code | Single Junction Code | Thermocouple Wire Gauge Size Code Termination
Limits of Error -
Type Codes B Buttwelded 08 8 Gauge 0 2” Split Ends
E | J | K| T |Standard Limits D | Twisted & Welded 14 | 14 Gauge 1 #6 Spade Lug
2 13|48/ Special Limits 20 | 20 Gauge 3 Standard Plug
24 24 Gauge M Mini Plug

Table 4: “IL” Dimension

Specify in inches. See table on page 27 for codes.

Part Number Sequence TEBA-JB-080022H0

TEBA - J B - 08 00 22H 0
TEBA Table 1 Table 2 Table 3 Table 4 Table 5
Sensor Type Thermocouple  Junction Bare Element “L” Termination
& Style No. Type Type Gauge Dimension
Ceramic
Specify Element Gauge Insulator57 Specify Junction Type
-— 21 | “L” Dimension |
e [ 1 1 { ¥ { § § ¥ § § ¢ § | § | | B
STYLE TEBD - Insulated Thermocouple
Table 1: Thermocouple Type Table 2: Junction Type Table 3: Element Gauge  Table 4: Insulator Type
Thermocouple Limits of Error Code Single Junction Code T.hermocoup}e Code Description
Type Codes B Buttwelded Wire Gauge Size
E| J | K| T |Standard Limits D Twisted & Welded 08 8 Gauge 1 Single Round Insulator
213 4]|8 Special Limits Code Dual Junction 14 14 Gauge 2 1” Long Oval Insulator
. Buttweld, 20 20 Gauge 3 1” Long Round Insulator
Table 5: Insulator Material 14 GA & 20 GA only 24 24 Gauge 4 3” Long Round Insulator
M Twisted & Welded, 5 3” Long Oval Insulator
Code Description 14 GA & 20 GA only
A | Alumina Table 7: Termination
M | Mullite Table 6: “L” Dimension Code Termination
C Ceramic Specify in inches. See table on page 27 for codes. 0 2" Split Ends
1 #6 Spade Lug
3 Standard Plug
Part Number Sequence  TEBD-JB-081M22H0 M Mini Plug
TEBD - J B - 08 1 M 22H 0
TEBD Table 1 Table 2 Table 3 Table 4 Table 5 Table 6 Table 7
Sensor Type  Thermocouple Junction Bare Element Insulator Insulator “L” Termination
& Style No. Type Type Gauge Type Material ~Dimension

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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Thermocouples

BASE METAL THERMOCOUPLE ELEMENTS
The TEAB Style Thermocouple is a replacement element for the TPA 90° angle protection tube thermocouple

assembly.

‘——2 v ‘

“A” Dimension

\ Specify Element Gauge

STYLE TEAB - Angle Beaded Element Thermocouple

Table 1: Thermocouple Type

Ceramic
Insulators
—
L “L” Dimension
—
Specify Junction Type —

Table 2: Junction Type Table 3: Bare Element Gauge

Table 4: “L” Dimension

Specify in inches. See table on page 27 for codes.

Part Number Sequence

TEAB - J

TEAB Table 1
Sensor Type Thermocouple
& Style No. Type

Thermal Devices, Inc.

Thermocouple Type Codes Limits of Error Code | Single Junction Code | Thermocouple Wire Gauge Size
E J K T Standard Limits B Buttwelded 08 8 Gauge
2 3 4 8 Special Limits D Twisted & Welded 14 14 Gauge
20 20 Gauge

Table 5: “A” Dimension

Specify in inches. See table on page 27 for codes. g
=
%
n
TEAB-]B-1412D-32M
B - 14 12D - 32M
Table 2 Table 3 Table 4 Table 5
Junction Bare Element “L” “A”
Type Gauge Dimension Dimension
43
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NOBLE METAL THERMOCOUPLE ELEMENTS

The TENE Style Thermocouple is a noble metal element designed as a replacement for high temperature protection
tube assemblies.

| 21 | “L” Dimension ‘

AN

Specify Insulator Type _/ Specify Thermocouple Type

Specify Special Options If Applicable

Insulated Element without Collar

21" | “L” Dimension ‘

SN

Specify Insulator Type _/ Specify Thermocouple Type
Specify Special Opﬁﬂs/
If Applicable Insulated Element with Collar

STYLE TENE - Noble Metal Element Thermocouple

Table 1: Thermocouple Quantity Table 2: Calibration Type Table 3: Insulator Size Table 4: Insulator Material

Code Description Code Size Code Size Code Description
S Single R R Calibration B Y8” (.125”) A Alumina
D Dual S S Calibration C 3/16” (.188”) M Mullite

B B Calibration D Y4 (.2507)
C C Calibration
Table 5: “L” Dimension Table 6: Element Position Table 7: Collar
Specify in inches. See table on page 27 for codes. Code Description Code | Description
S Surface 0 No Collar
R Recessed C Collar
Table 8: Limits of Error Table 9: Termination
Code Description Code Termination
0 Standard 0 2” Split Ends
L Special 1 #6 Spade Lug
3 Standard Plug
M Mini Plug

Part Number Sequence TENE-SR24-CM06H0000

TENE - S R 24 - C M 06H 0 0 0 0
TENE Table 1 Table 2 Table3 Table4 Table5 Table6 Table8 Table7 Table9
Sensor Type Thermocouple Calibration Gauge Insulator Insulator ~ “L” Element Limits Collar Termination

& Style No. Quantity Type Size  Material Dimension Position of Error

Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com
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NOBLE METAL THERMOCOUPLE WITH SINGLE CERAMIC TUBE

The TSPT Style Thermocouple assembly features a noble metal thermocouple and single ceramic protection tube.
A variety of process connection and terminal housing options are available.

| “L” Dimension |

Tol. + 15"
&0
J \L )
Ho- — N
_/ nswiator Specify Protection Tube Size and Material
Specify Terminal Head
STYLE TSPT - Single Tube Assembly
Table 1: Thermocouple Type Table 3: “L” Dimension
Element Type and Gauge Specify in inches. See table on page 27 for codes.
Code T/C Quantity | Calibration Type Gauge
SR24 Single R 24
5524 Single S 24 Table 4: Process Connection
SB24 Single B 24 Code Description
DR24 Dual R 24 0 No Process Fitting
DS24 Dual S 24 G 2" NPT, Brass Bushing
DB24 Dual B 24 H | 15” NPT, Stainless Steel Bushing
] %" NPT, Brass Bushing
K %" NPT, Stainless Steel Bushing
Table 2: Protection Tube
Code Size/Material
A | 3% OD Mullite Table 5: Termination Options
B ¥% OD Alumina Code Termination Type
C 11/, OD Mullite K Open Head Brass Terminal
D 11/ OD Alumina B 34” NPT Conduit, Aluminum Head ®
X Special C 14” NPT Conduit, Cast Iron Head 8
g
19p]
Part Number Sequence TSPT-SR24-C06H-KB
TSPT - SR24 - C 06H - K B
TSPT Table 1 Table 2 Table 3 Table 4 Table 5
Sensor Type Thermocouple Protection “L” Process Termination
& Style No. Type Tube Dimension Connection Options
45
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NOBLE METAL THERMOCOUPLE WITH DOUBLE CERAMIC TUBE

The TDPT Style Thermocouple assembly features a noble metal thermocouple element with a primary and secondary
ceramic protection tube for additional protection in extreme environments.

| “L” Dimension |
Tol. + 15”

&O ; E N
Insulator Specify Outer and Inner Protection Tube

Size and Material

Specify Terminal Head
“L” Dimension |
Tol. + 12"

Insulator

)

Specify Outer and Inner Protection Tube
Size and Material

STYLE TDPT - Double Tube Assembly

Table 1: Thermocouple Type

5 = EIE i arlncLGaugeT Table 2: Outer Protection Tube
e ibrati
Code C guan ity | Calibration Type Gauge Code Size/Material
SR24 Single R 24 L 11/, OD Alumina Table 3: “L” Dimension
5524 Single S 24 - Specify in inches.
- LW | 11/;6 OD Mullite
SB24 Single B 24 57 170D 111 See table on page 27 for codes.
DR Dual R 22 UA 1805" OD Inconel® 601
DS24 Dual S 24 : ficone
DB24 Dual B 24

Table 5: Process Connection

Code Description Table 6: Termination Options g
Table 4: Inner Protection Tube 0 No Process Fitting Code Termination Type a
Code Size G 12" NPT, Brass Bushing K Open Head Brass Terminal %
F % Diameter H Y2” NPT, Stainless Steel Bushing B %" NPT Conduit, Aluminum Head
J %" NPT, Brass Bushing D %" NPT Conduit, Cast Iron Head
K %" NPT, Stainless Steel Bushing
Part Number Sequence TDPT-SR24-LLO6HF-KB
TDPT - SR24 - LL 06H F - K B
TDPT Table 1 Table 2 Table 3 Table 4 Table 5 Table 6
Sensor Type  Thermocouple Outer “L” Inner Process Termination
& Style No. Type Protection Tube =~ Dimension  Protection Tube = Connection Options
46
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REPLACEMENT CERAMIC PROTECTION TUBES

Replacement ceramic protection tubes are available for all thermocouple protection tube assemblies.

Tol. + 15"

I )

STYLE C1 - Tube with Plain End

i “L” Dimension

— STYLE C2 - Tube with Collar

Specify Bushing Material

STYLE C3 -Tube with Bushing
NPT Thread

Specify Sleeve Material

STYLE C4 - Tube with Sleeve
NPT Thread

Table 1: Tube Material Table 2: Tube Size

Table 4: Fitting Options

Code Material Code Description —
W | Mullite D | %" IDx %" OD Code [BE-ETIpHOT
L | Alumina F_ | % IDx%" OD 0 | No Fitting Option
T 5 Dx% oD 1| %" x 7" NPT Hex Nipple
L 7" ID x /5" OD 2 %:: X l/2: NPT Hex N%pple
S % IDx1” OD 8 %" x %" NPT Hex Nipple
Q 171D x 1% OD 4 1”7 x %" NPT Hex Nipple
5) 1”7 x 17 NPT Hex Nipple
P . 6 | 1" x1” NPT Hex Nipple
Table 3: “L” Dimension - T T— PP
Specify in inches. See table on page 27 for codes. ) V2" Schedule 40 Pipe
9 2" NPT Schedule 40 Pipe
Table 5: Fitting Material A | %" Schedule 40 Pipe
Code Material B %" NPT Schedule 40 Pipe
0 No Fitting C 1” Schedule 40 Pipe
4 304 Stainless Steel D 1” NPT Schedule 40 Pipe
6 316 Stainless Steel E %" x ¥2” NPT Hex Bushing
B Brass I 1” x %" NPT Hex Bushing
K Black Pipe G 14" x 17 NPT Hex Bushing
R Carbon Steel
Part Number Sequence C1-WF06H-B4
C3 - w F 06H - B 4
C3 Table 1 Table 2 Table 3 Table 4 Table 5
Sensor Type Tube Tube “L” Fitting Fitting
& Style No. Material Size Dimension Options Material
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REPLACEMENT METAL PROTECTION TUBES

| “L” Dimension |
‘ Tol. + 1"

NPT Thread

“L” Dimension
Tol. + 15"

“U” Dimension

NPT Thread J

STYLE RP2 - Tube With Fixed Bushing

Table 1: Protection Tube Size Table 2: Wall Thickness Table 3: Tube Materials
Code ISP (Nominal) Code Nominal Wall Code Material
L 15" (.840) W Schedule 40 1 310 Stainless Steel
M ¥4 (1.050) Y Schedule 80 4 304 Stainless Steel
N 1”7 (1.315) Z Schedule 160 5 446 Stainless Steel
O 1%4” (1.660) 6 316 Stainless Steel
P |11 (1.900) 8 | Inconel® 600

Table 5: Fitting Options

Code Description
0 No Fitting Option - Table 6: Fitting Material
1 2" x ¥2” NPT Hex Nipple Coa e
3.7 v 17 - ode ateria
Table 4: “L” Dimension 2 A7 x 72" NPT Hex NTpple 0 No Fitting
8 ¥4 x % NPT Hex Nipple
Specify in inches. See table on page 27 for codes. 7 17 x %’ NPT Hex Nipple 4 304 Stainless Steel
5 1" x 1” NPT Hex Nipple 6 316 Stainless Steel
6 | 17 x 11" NPT Hex Nipple B__| Brass
B | %” NPT Bushing D__| Copper
C | % NPT Bushing 11: zlacf Pipe
T : tee
Table 7: “U” Dimension D /" NPT Bush?ng
o E Y2” NPT Bushing
Specify in inches. See table on page 27 for codes. T % NPT Bushing
G 1” NPT Bushing
Part Number Sequence RP2-LW406H-B4000
RP2 - L w 4 06H - B 4 000
RP2 Table 1 Table 2 Table 3 Table 4 Table 5 Table 6 Table 7
Sensor Type Tube Wall Tube “L” Fitting Fitting “u”
& Style No. Size Thickness Material Dimension Options Material Dimension
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SILICON CARBIDE PROTECTION TUBE ASSEMBLY

The PSC1 and PSC2 Style Thermocouple assemblies feature a silicon carbide protection tube along with an inner
ceramic tube for additional protection of the element.

i

iz
<
W

STYLE PSC1 - Protection Tube Assembly with Support Flange

“L” Dimension
Tol. + 15"

(P2
N
feul

STYLE PSC2 - Protection Tube Assembly with Support Collar

Table 1: Thermocouple Type Table 2: “L” Dimension Table 4: Flange Option
Element Type and Gauge Specify in inches. See table on page 27 for codes. Code | Description
Single Dual 0 No Flange
SR24 DR24 . L Split Flange

Sooa Dsoa Table 3: Terminal Heads
SB24 DB24 Code Description
A 1” NPT Conduit, Aluminum Head
B %" NPT Conduit, Aluminum Head
C 14” NPT Conduit, Cast Iron Head
D 34” NPT Conduit, Cast Iron Head
P Specify Conduit, Grey Delrin Head
W Specify Conduit, White Polypropylene Head
Z Specify Conduit, Explosion Proof Aluminum Head

Part Number Sequence PSC1-SR24-600-AF

PSC1 - SR24 - 600 - A F

PSC1 Table 1 Table 2 Table 3 Table 4
Sensor Type Thermocouple “L” Terminal Flange
& Style No. Type Dimension Head Option
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THERMOCOUPLE TECHNICAL DATA - WIRE CODE STANDARDS

Color-codes have been adopted by various national and international standard agencies for identification of
thermocouple wire and thermocouple products. In the United States, thermocouple grade wire normally has a brown
overall jacket. For Types B, R, and S the color-codes relate to the compensating cable normally used.

Type United States | United Kingdom Germany France Japan
yp ANSI 96.1 BS 1843 43714 NF C42-323 JIS C1610-1981
Purple Brown Black Purple
E +Purple +Brown +Red +Red
- Red - Blue - Black - White
Black Black Blue Black Yellow
] + White + Yellow +Red + Yellow + Red
- Red - Blue - Blue - Black - White
Yellow Red Green Yellow Blue
K + Yellow +Brown +Red + Yellow + Red
- Red - Blue - Green - Purple - White
Orange
N + Orange
- Red
Grey Grey Grey
B + Grey +Red +Red
- Red - Grey - White
Green Green Black
R + Black + White + Red
- Red - Blue - White
Green Green White Green Black
S + Black + White +Red + Yellow +Red
- Red - Blue - White - Green - White
Blue Blue Brown Blue Brown
T + Blue + White +Red + Yellow + Red
- Red - Blue - Brown - Blue - White

Thermal Devices, Inc.

Mount Airy, Maryland USA www.thermaldevices.com

Sensors

50



Thermal Devices, Inc. Mount Airy, Maryland USA www.thermaldevices.com

_— — -
CDUREJ( Industrial Process
i
i i o o et o Thermocouples

THERMOCOUPLE TECHNICAL DATA
MATERIAL SELECTION GUIDE FOR THERMOWELL APPLICATIONS

Chemical Temp. °F | Concentration % Reclslmmc?nded Chemical Temp. °F | Concentration % Recommgnded
aterial Material
Acetic Acid 212 All Monel, 430 SS Chloracetic Acid 212 All Hastelloy - C
|Acetic Anhydride 300 - Nickel, Monel Chloroform, Dry 212 - Monel
|Acetone 212 All 304 SS Chromic Acid 212 50 Hastelloy - C, 316 SS
|Acetylene 400 All 304 SS, Monel, Nickel | [Cider 212 All 304 SS
|IAlcohols Citric Acid 212 All Hastelloy - C, 316 SS
(Methyl, Ethyl) 212 All 30455 Coal Tar 212 - 304 SS
IAluminum Copper (10) Chloride| 212 All Hastelloy - C
(Potassium or 300 All Hastelloy - C Copper (10) Nitrate 300 All 316 SS
Sodium) Copper (10) Sulfate 300 All 316 SS
Alum?num AcetaFe - Sat. 304 SS Copper Plating. 180 _ 304 SS
IAluminum Chloride 212 All Hastelloy - B Solution (Cyanide)
Alumim.un Sulfate 212 All 316 SS Copp.er Plati.ng 75 _ 304 SS
lAmmonia, Dry 212 All 304 SS, 316 SS Solution (Acid)
IAmmonium Corn Oil 300 - 304 SS
Hydroxide 212 All 304 SS, 316 SS Cottonseed Oil 300 - 304 SS
(Ammonia, Aqua) Creosote, Crude 200 All 304 SS, Monel
IAmmonium Chloride] 300 50 Monel Crude Oil 300 - Monel
IAmmonium Nitrate 300 All 304 SS Ethyl Acetate 300 All Monel
IAmmonium Sulfate 212 All 316 SS Ethyl Chloride, Dry 500 - Steel
IAmyl Acetate 300 All 304 SS, Monel Ethylene Glycol 212 All Steel
lAniline 75 All Monel Ethylene Oxide 75 - Steel
|Asphalt 250 All 304 SS Fatty Acids 500 All 316 SS
Barium Compound 70 All Hastelloy - C . . Hastelloy - C,
Boer P 70 B 304 S}; Ferric Chloride 75 All Tantall}im
Benzene (Benzol) 212 - Steel (C1018) Ferric Sulfate 70 All 304 SS
Benzine - - Steel (C1018) Formaldehyde 212 All 316 SS
Benoic Acid 212 All 316 SS Formic Acid 150 All 316 SS
Bleaching Powder 70 20 Monel Freon - - Steel
Borax 212 All Brass Fluorine, Anhydrous 100 - 304 SS
Bordeaux Mixture 200 - 304 SS Furfural 450 - 316 SS
Boric Acid 212 All 316 SS Gallic Acid 150 5 Monel
Bromine 125 Dry Monel, Tantalum Gasoline 70 - Steel, 304 SS
Butabien - All Brass, 304 SS Glucose 300 All 304 SS
Butane 70 All Steel, 304 SS Glue pH 6-8 300 All 304 SS
Butyl Alcohol 212 All 304 SS Glycerin 212 All Brass, 304 SS
Butyric Acid 70 5 Hastelloy - C, 304 SS | (Glycerol - - Brass, 304 SS
(Calcium Bisulphite 75 All Hastelloy - C, 316 SS | [Hydrobromic Acid 212 All Hastelloy - B
ICalcium Chloride 212 All Hastelloy - C, 304 SS | [Hydrochloric Acid
Calcium Hydroxide | 212 50 Hastelloy - C, 317 SS (3}7,-38%) 22 Al Hastelloy - B
Slzll}iloucgllorite 70 20 Monel gz’ydr"ge“ Chloride, | 349 - 304 S5
Carbolic Acid 212 All 316 SS Hydrocyanic Acid 212 All 316 SS
(Carbon Dioxide, Dry 212 All Brass, Steel (C1018) | [Hydrofluoric Acid 212 60 Monel, Hastelloy - C
E:iz:ij Water 212 All 304 SS gl};irogen Fluoride, 175 i Stecl
Beverages 212 All 304 SS — .
Carbon Disulfide 200 B 30455 IHydrofluogilicic Acid| 212 40 Monel
(Carbon Tetrachloride 70 All Monel Hydrogen Peroxide 212 10-100 316 SS
Chlorine, Dry - 100 Monel Todine 70 All Tantalum
(Chlorine, Moist 212 All Hastelloy - C Kerosene 70 - Steel, 304 SS
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THERMOCOUPLE TECHNICAL DATA
MATERIAL SELECTION GUIDE FOR THERMOWELL APPLICATIONS

Chemical Temp. °F | Concentration % Reclslmmc?nded Chemical Temp. °F | Concentration % Recommgnded
aterial Material

ILacquers & Thinners 300 All Monel Sodium Thiosulfate 212 All 304 SS
ILactic Acid 212 All 316 SS, Tantalum Steam - - 304 SS
Lime 212 All 316 SS Stearic Acid 500 All 316 SS
ILinseed Oil 75 - Steel, 304 SS Sugar Solutions 300 All 304 SS
Magnesium Chloride| 212 50 Nickel Sulfur 500 - 304 SS
Magnesium Sulfur Chloride, Dry 75 - 316 SS
Hyg?oxide 75 Al 30455 Sulfur Dioxide, Dry 500 - 316 SS
Magnesium Sulfate 212 50 Nickel Sulfur Trioxide, Dye 500 - 316 SS
Malic Acid 212 All 316 SS Sulfuric Acid 212 5 Hastelloy - B
IMercuric Chloride 212 50 Nickel X . Hastelloy - B,
Morcary - - sl ST Sulfuric Acid 212 5-100 Hasteu(g b
IMethane 70 All Steel Sulfuric Acid,
Methylene Chloride | 212 All 304 S5 Fuming 17 ) Hastelloy - C
Methyl Chloride, Dry 75 - Steel Sulfurous Acid 75 20 316 SS
IMilk, Fresh or Sour 180 - 304 SS, Nickel Titanium
Molasses 300 All 304 SS Tetrachloride » Al 31655
Natural Gas 70 - 304 SS Tannic Acid 75 40 Hastelloy - B
INitric Acid 75 All 304 SS Toluene 75 - Steel
INitric Acid 300 All 316 SS, Tantalum Trichloracetic Acid 75 All Hastelloy - B
INitrobenzene 70 - 304 SS Trichlorethylene - - Steel (C1018)
Oxygen 70 All Steel [Turpentine 75 All 316 SS
Oleic Acid 500 All 316 SS Varnish 150 - Steel, 304 SS
Oxalic Acid 212 All Monel Vinegar 212 All Monel, 304 SS
Palmitic Acid 500 All 316 SS Zinc Chloride 212 All Hastelloy - B
g]ljg;té)}%;agphlc 100 All 304SS IZinc Sulfate 212 All 316 SS
IPhosphoric Acid 212 All 316 SS
IPhenol - All 316 SS
g(;ﬁs;;t? ds See Sodium Compounds
IPropane 70 All Steel
IRosin 700 100 316 SS
Sea Water 212 - Monel
Soap & Detergents 212 All 304 SS
Sodium Bicarbonate 212 20 316 SS
Sodium Bisulphite 212 20 304 SS
Sodium Bisulfate 212 20 304 SS
Sodium Carbonate 212 40 316 SS
Sodium Chloride 300 30 Monel
Sodium Chromate 212 All 316 SS
Sodium Cyanide 212 All 304 SS
Sodium Hydroxide 212 30 316 SS
Sodium Hypochlorite 75 10 Hastelloy - C
Sodium Nitrate 212 40 304 SS
Sodium Nitrate 75 20 316 SS
Sodium Phosphate 212 10 Steel
Sodium Silicate 212 10 Steel
Sodium Sulfate 212 30 316 SS
Sodium Sulfide 212 10 316 SS
Sodium Sulfite 212 30 304 SS
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