TherchDUPle {TJ]IG} Construction of thermocouple

The effiect responsible for the action of thermocouple is the' Seebeck  effect = . 17 a temperature difference exists
wlong a wire | this will causes a displacement of elecirical charge . The amount of the charge displacement depends

an the electrical characteristics of the chosen material.

If twir wires of different materials are joined atone point and then subjected 1o & temperaiure , them a voltage
difference will be generated between the open ends of the two wires - In order to be able 1o measure the temperature
at the junctien, the temperature at the open end must be known. 1T the temperatuere of the open emd is not known,
then it must be extended (by & compensating cable) imo the zone of known temperature (reference junction, wsually

refierred 1o as the “oold junction™).

The temperature of the reference junclion must be known and constant. the exact femperature is equal joimed

junction temperature plus cold junction temgerature .
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TYPE OF MEASURING JUNCTION

TYPE SHAFE FEATURE

I, This type can withstand

: 500k emd or mane
tirounded @: 20 It is not suizable for location with

ehectromagnetic induction on radio
frequency inser-ference

1. This type has a slower reponse than
the grounded type but is mare
commonly used since it s n
restricked by the object 1o he

R O—erg | ™

L The clement is coversd with an
imsulaler thereby ensunng a long
life spam .

1. Simce the elemert B exposed
reposed reponse time is very fast

-

This type is susiable for temperture
measarment  of  gases  such  as
mmlpmpdive exhaust |

3 This twpe is mechanically wesker
than the ather.
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MINERAL INSULATED THERMOCOUPLE

wide application in measuring small diameter 15 very uscful for the place where space is at premium .
quick response

easily bent for installation

long life span

excellent mechanical strength and pressure resistance
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standard specification of AEROPAK ¥ sheath fhem ocouple
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FEATURE OF THERMOCOUPLE

Type

feature

Thermocouple which combines a positive wire ol a platinum=rhodium alloy
containing 70% platinum and 30% rhodium with a negative wire of platinum
rhodium containing 94% platinum and 6% rhodium, Type B is more resistant
to heat and mechanical stress than type R, and withstands 1800°C Max.
Other features ane the same as those of type R,

R&S

Thermocouple which combines a positive wire of & platinum and rhodium alloy
containing 87% platinum and 13% thodium with a negative wire of pure
platimem. This thermocouple 15 highly accurate, excellent in heat resistance and
stability, generally used in oxidizing atmospheres. 1t is not recommended for use

in reducing atmospheres or where metal vapors are present,

Thermecouple which combines a positive wire of a platinum rhodium alloy
contaiming 90%% platinum and 10% rhodium with a negative wire of pure

platinum. Other features are the same as those of tvpe B

This iz called Nicrosil (positive leg) / Misil (negative leg) Thermocouple, and its
composition and characteristics are very similar to those of type K Thermocouple.
Itis an improved type of Type K Thermocouple and has more Si additive,

higher heat resistance.

Thermecouple which combines a positive wire of an alloy consisting mainly of
nickel and chromium with negative wire of an alloy consisting mainly of nickel,
This thermacouple widely used for many particularly should net be used in

carbon monexide, sulfurous acid gas or sulfur bearing hydrogen atmospheres.,

Thermocouple which combines a positive wire of thermocouple K with a
negative wire of thermocouple 1. This thermocouple has a high thermal emi

and is suitable for use in oxidizing atmaosphere

Thermocouple which combines a positive wire of iron with thermocouple is
resistant in reducing atmospheres and is also resistant 1o hydrogen and carbon.
However it should not be used in atmospheres that will oxidize iron. It is
relatively low in cost and ofien used for medium temperature range

applications.

Thermocouple which combines a positive wire of copper with a negative wire
of an alloy mainly of copper and nickel. High accuracy is obtamed at under
3007, and it 12 suitable for low temperatures from =200°C 1o +100°C . 1 is
suitable for use in weak oxidizing and reducing atmospheres,




Thermocouple tolerance and applicable standards
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1) Tl erramace: s reefiesmredd #o a3 the mocimem allewable deviation bztween measering fanction temperatare and the temperaturs
durived from ghe emi mhle,

121 ASTM toderance is " or % wakse for the measured temperatore, whichever i greaer

{37 Il means measuring temperature indicated with the temperature (“C) bavisg no connection with the pesitive or negutive mark.
140 Classs 1,2, 3 comesporad 1o faerer J1S Classes 0.4, 0075, 15 respoctively.

{5118, BS, INN standerds are same as [EC sandand,

A6 ASTM simeadied is Tomees ANE] standied,




el boll thermocouple

thermocouple wire with ceramic insulato
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plug T/C Flxible fitting with D cocctor thermocouple
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foa, 007, 103, 1018, 101-6, 53T 30-PAD, IDIR, 105, 1001-26, 100-8, [O-C1, 101-C2,
model CMT ST 60, 5T 70=1, 5T Ti=p, ST 70-FE, 8T T0-D0IM, 8T 705, 5T 7T, 8T T3, 8T TO=-K

iype of element I=1type , K=K type .E =FE type . T=T type . R =R type .5 =5 tvpe , W =N iype .B-Hiype

element guantity S=8ingle , D=0UAL , O=0THER

5 =Mone , T=fixed type bushing , E=compression fitting , Y=compression litting with
bushing 10=compression fitting with hayonet cap and spring {Fage 20,21)

if nead connection paris |

please node connection sioe inch{ PT. NPT, G.R )

PrOCess connection pars

terminal  conmector 0=0 type Y=Y type, T=T connector, S=standand connector, M=mini connector (Page 13,19)

S54=8LI5304 | 56=50J5314, 510 = 5US3 10, WCF=INCONEL 600 ,
CERA=ceramic

probe material

.0 v, L6 o, 323 mm, A5 mim
A48 mm 36,4 mm . & Ymm,B[27T mm,
21,7 mm spegify

probe  diameler

mm
fexible SUS316 tube armor length
+ leadwire length

probe length

lead wire length (if nead)

lead wire insulated material

PVC, fiber glass, teflon  (page 25.26,27)

measuring  junction

G=Ground , UG=Ungrounded , EPS=Exposed type

CLASS

01=l504 ,02=150,75 03=)51.5,
4=A5TM standard .  05=AS5TM special




Mon=tixed Type TC With Metallic Profection Tube

Fixed Screw=ln Type T/C

CMT 107
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CMT 106

Fined Screw-In Type TVC

Movable Screw-In T/C

CMT 10461

CMT 106-M

Extensio Type TC

Maowvable Fiange Type TC

CMT 106=LiM
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CMT 107=MF

Fixed Flange Type Te

Fined Screw-in type TVC With Variable diameter

CMT L07.F
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Fixed Screw=in type T/ With Vanahle dismeter

Right angle Type T/C

CMT 106-1V2

CMT 1L
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Extensio sheath Type T/C

Fixed Screw-In Type TC With Tapered Drilled Thermowell

CMT 106l M=t

CMT 107-TW

A

MNon-Metalic protection tube

Fixed Screwaln Type TC With Protection Type

Mon-Fixing Type TC With ceramic Prorection Tube

CMT 16cer
3

CMT 107 cer

Mowvable Flange Type TC With Ceramic Protection Tube

CMT 107MFeer




TYFE | Mon=Fixed Type Multiple Point

|y s——

CMT 307

TYPE | Fixed Flange Type Multiple Point

=

Mete Lengek and / o measunng peints cas b choaen as needed
Begularmultgle TC his four specilicatinn: 3+ 4+ 5
ead 6 pomis.

CMT 307F
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S=lbm |5

FE]

MIIx2

dcl CMT 106, 107, 106-1, 1D6M, 106LN, 107MF, 107F, [06-1V1, 106-1V2,
L2 106-L. 106-UNSH, 106-1TW, 106 cer, 107 cer, 107MF cer, 307, 307F
of element 1=l type , K=K type .E =E type , T=T type , R =R type ,5 =5 type , N =N type

B=B 1vpe

element quantity

5=8ingle , D=DUAL , O=0THER

probe exlension &

5 =None , SNUN=nipple-union-nipple , 6N=Nipple, 6NU=nipple-union
T=tixed type bushing , 8=compression fitting , Y=compression fitting

connection type

with bushing { Page 19.20,21 )
if need extension parts

please note extension length =
PT{ or other ),

mm & connection size ;

inch

spring loaded

| O=with , 1=without

teriminal  head

PROBE MATERIAL

KE_KNC KI, KD, KT, LS,

| I0&R0AE(explasion) 1 0805E{explosion) Pagel 18]
S4=5UU5304 , S6=S1IS316, 510 = SUS310,

NCF=INCONEL 604 CERA : Ceramic, other

@10 mm , 316 mm , 925 mm , 52 mm ,

priche dinmeter 5 mm, 6 4 mm, B9 o, ENE T mim
21.7 mm specitic
probe  length | i
Gi=Ciround .
measuring  junction LG=Ungrounded |
EPS-Exposed tvpe
O1=J1S0.4 02=1180,75
CLASS 03=J151.5 , (4=A5TM
standard ,
05=ASTM special
TW=with
thermowell
THEEMOWELL MNTW=without
thermowell
(see page 1723 04)




