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XFERT
About The Company

LZBERR (HE) BBARARAR-—REAMZNNENREITSHELR, ~aA
FTHREIWL, TEEH, XNEENE, EAONE, RENE. WUNEREFIRGEK

-

EATUMGHSHMNENENEEEFHc—, BNAEBAMEREERMBAAEMN
TR, BERERF.

RAFRNEAE. BERMERS TRHSL2E, UENTRARRNITRITS
RAFLR.

Anhui Tiankang (Group) Co., Ltd is a company famous for the manufacturing and design of
instruments and meters at home, its products are applied to process industry, process control,
achievement of temperature measurement, stress measurement, flow measurement, level
measurement and control system integration.

As one of the main producers of industrial field arameter measuring instruments, we
provide professional knowledge, service and support in the application for domestic and
oversea clients.

The quality, accuracy and performance of the Company's products come from forty years
of experience, as well as innovative design and sustainable development of the latest
technology.

BREE2
Health And Safety

ATHRENNFRZE, TEMER, SLIEUTES:

1, SEFARTAAF MR A RET.

2, wMBTERNOEENERFE.

3, HARKTEINNARRBERIERSH#ITRE, BE, BPREF. —YHTiE
RARBHMERNERHBAPEIE.

4, FHBT—MPIEED, UBRESEISETEITHAEEH.

In order to ensure our product safety and do not affect the health, make sure to pay
attention to the following points:

1.Make sure to read relevant chapters of the Instructions carefully before use.

2.Make sure to follow caution Label on the container or packaging.

3.Make sure that installation, operation, maintenance and preservation are performed by
trained staff according to information listed. All consequences caused by violation of the
Instructions shall be assumed by users.

4.Make sure to follow general notes to avoid accident in operation under high pressure
and temperature.

BEAAFMARREEANZEEMFEMBEXNEERER GERM) TJUALHE
i, s Es, BEERFEREHESR.

Safety precautions relevant to equipment use described in the Manual and any relevant
hazard data table (where applicable) can be obtained from the Company. Address is shown as
the back cover and information on maintenance and spare parts is provided at the same time.
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Instruction

iW?W%%E EEBRFEHZHRE (EHE) BHARLAEY, XANGR
EHRN, E—MESNEMR. b, SENIGENEEREESITIME, AAREEISE
%ﬁiFﬂﬁ*%ﬂvwwtﬁ@W%W.ﬁ%ﬂ%ﬁﬂﬁ&@%ﬁﬁﬁﬁoﬁﬁiﬁ
(#H) BRHBIRL Tﬁ{mﬁ-F%ﬁﬁ\&ﬁﬂﬁm%&,%%Eﬁﬁﬁéﬂ,#$

EEYSlFE A R ARG EEARBE~RAME, FAUE. HHHEES.

Tianyi® series thermocouple temperature sensor is released by Anhui Tiankang (Group)
Co., Ltd, adopting the way of field installation. It's a industrial meter suitable for measuring the
field inspection with low, middle and high temperature and process control; it also can directly
measure the temperature of gas, liquid, steam media and the surface of solid with the
temperature ranging from -40°C to 1300 ‘'C at various production processes . Forty years of
R&D on product, improvement and application experience, Anhui Tiankang (Group) Co., Ltd
depended on original basis continuously introduces the advanced technologies and devices to
make the thermocouple products more reliable in performance and higher in cost performance.

m%ﬁﬁﬁ%ﬂﬁﬁ% BEX, fREL. BREATN—F4tX. EFEHES0T:
ERAAEBHRIGERELY, ACSRE; WEHREER; WELEEKX; NH
ﬁﬁn,mrﬁﬁﬂ
EREXABEBRAYE, ERhA5E; EEARETH, MEMEEVEERX;
mmﬁﬁm,mrﬁmﬂ

S.REBAABBEMBERER, RS, EENBELY, MREEF; MEE
BEA; NMIBERS, WEMERELT;

4. — e RBEEETT ZEHIH B4 20mA, TN, VEIESERRKR
Ei%%ﬁm LK, FRAFGK; SIREEEHHE, EEHLERLE,;

5. IR I X SR R (BIE S | L2ThBE R 2 IAE

6. /\_]TE{#EiﬁE%UfmJE EEE{%&FDE o

Thermocouple temperature sensor can provide: sheathed type, assembly type, explosion-
proof type and integrated type. The characteristics of its products are as follows:

1. Sheathed-type thermocouple has less response time, reduces dynamic error; may be
used under flexible installation; has large measurement range; has high mechanical strength
and good pressure-resistant properties;

2. Assembly-type thermocouple is easily replaced and has simple assembly; pressure
spring type temperature-sensing element and good anti-seismic property; large temperature
measurement range; high mechanical strength and good pressure-resistant properties;

3. Explosion-proof type thermocouple has various kinds of explosion-proof types, good
explosion-proof property; pressure spring type temperature-sensing element and good anti-
seismic property; large temperature measurement range; high mechanical strength and good
pressure-resistant properties;

4. Integrated-type thermocouple thermometer outputs 4-20A with two-wire system and has
strong anti-jamming property; saves compensating lead wires and expenses of temperature
transmitter installed; is safe and reliable, has long service life; automatic compensation of cold-
junction and nonlinearity correction circuit;

5.Thermocouple with temperature transmitter passed the safety certificate of SILZ2.

6.Company can provide field-making products of temperature sensor.

“3w
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=il
Transportation

KAEMABRBEERRSR, AEEW () HOXGETHETIB/T9329-1999
(BN EERPERE AT SEM4) GB/T15464-1995 (BN ERAOLBAEAEZHE) &
WirnE; AREREMAESEN, SANEETERDMEENNT.

The thermocouple temperature sensor packed with carton box shall abide by the
transportation standard of JB/T9329-1999 Basic Environment Conditions for Instruments and
Meters Transportation and Storage and GB/T15464-1995 General Technical Condition for
Instruments and Meters Package under the condition of rain or snow; Before the
transportation, thermocouple and its accessories shall be stored in the place without vibration
and collision.

iz
Handling

MaE R EFEMSRFRIPEE, BRETRMBENFIBRER.

When handling instrument, no any special protective measure is needed, but follow notes
of light moving and light placing.

i ek
Storage

AREBREETRGENNFSFZERFEEREI0-35C, HMBEEAKXTE0%, B

BESh TR EAEENEEGBMMN R

ABREBERETMAUERE, BTETHE R, MANFENRERGFHEAZERFRP, ©
EZIIABEES RRE.

HTHABBEREITHSESMRALREE, EFEEAREENERME.

Thermocouple thermometer shall be appropriately stored in the place where the
environment temperature is 10-35°C and the relative humidity is not more than 80%. In the
ambient air, there shall be no medium which possibly makes instruments and parts corroded.

If the thermocouple thermometer is not installed immediately, do not open the package,
and the instrument shall be protected during storage, not damaged by external reasons.

The disassembled thermocouple thermometer should be separated from moisture and
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Working principle Diameter and material of thermocouple wire
AEENTREERAMTES ERSFERE—E, FR—1HEEHE, SHaRBEART B E5 5 WA
EREEN, RefEB b ERBaYl, EWNKRAARBHE, AEABRRTREAGNHA K Ferm ofthermocouple wire Single type Double type
MEEREN. MUIENE (ZHRME AERBEABNUE ~HMNAEEE. EEEE
The operating principle of thermocouple: the conductors made by two different materials connects with Sleew diameter b T R 90 Bty 05,06 98
each other, forming a closed path; when the two ends of closed path have the temperature difference, it will E.J. T a1 EE)
generat_e thermopower, th\s_is called theljma—electric effect. The:moonuple measures the tempe:atu!—e by EEHE n KN 321 GH30303108 321 GHA0303108
measuring thermopower. While the measuring meter shows the corresponding temperature value according to Sleew
thermopower. 5 SR SR
i REBEELRA
HeEBfBIERERE . Installation and fixing form
Performance overview of thermocouple EEE L EL e~
A Sleeve thread joint Slee\;e fﬁnge plate
fEiEABE
Sheathed thermocouple
FaiTHRE: 1EC60584 suveds
GB/T18404-2001 {4 EHAIBRLRELRDIE) ! 0o
Product performance standard: IEC60584 = A5t E
GB/T18404-2001 Sheathed Thermocouple Cable and iy ' <
Sheathed Thermocouple '
MIRSEE R E g c
RESH DR
Tolerance grade
By SEE
Model Indexing Na. 1 L
it MEEETC LM MEEETC
Tolerance value range (C) Tolerance valug Meagurement range ()
— i £1.6C 40~+375 £2 5T 40~+333 PO
+0.004[Y 3751000 +0.0075(Y 333~1200 HEFRT Examal diameater of sheathad
£15C 40~+375 2 5C 40-+333 5 S g Code and sim themocouple
W i +0.004(Y 375~1000 00075y 3331200 C:E‘?‘iuf? External diam eter of sheathed thermocouple DEPETE Q23D
o E £1.5C 40~+375 +2 5C 40~+333 £ ) D 460 50
=0.004]1] 375~800 +0.0075] 333~000 D5DEM8 20304 Do 42 86
— " +1.5C 40~+375 +25C 40~+333 M NAB™ 5 MA2*15 D1 24 20
20004]1] 375-750 20007511 333-150 Py 55 5 s 422 kil
: do ) o7
e 5 £0.5C 40~+125 +1.0C 40~+133
+0004]Y 125-350 £00075]Y 133-350 Y g g 4
WRPK s — SEL SR Lol fsﬂi!rijlgc:ifjafg ﬁrﬁf E‘%measurin terminal
+0.003(1100]] 1100~1600 +00025]1 600~1600 g

WiRAGE c— | | (o—
ERBAFEEE20E15C, HMBEEAKXTB0%, B ERS00E50V (Hik) BRSNHES

Z [E) M H 5 L BEL =1 000M Q) . BT et )1 4 ) 468 5P BEL 91 00 OMQY 5 1 Ol ) s 48 ) 48 S5 BEL 91 OON 2 g 5
Insulation resistance with normal temperature Casing contact type Insulation type
When the environment temperature of sheathed thermocouple is 20£15°C; the relative humidity is not

more than 80% and the experimental voltage is 500£50V (DC), the insulation resistance between electrode

and outer sleeve will be =1000M(. It means that for sampling with 1m length, the insulation resistance will be

1000 ML2, while for sampling with 10m length, the insulation resistance will be 100 MQ.

_5_ _6_
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Additional device form

Eas (K-S miEx (K36
Contact block (code: M) Hoop type (code: G)
EgEEX

Junction box form

L&

Hose-proof type

0
3 10%
;A °
=129

RIxfAN
Flat plug-in type

FHA HiMERERA

Grip type Compensating leading wire type

KA
Assembly thermocouple
MERESEE R R E
Measurement range and tolerance
SEFR
Tolerance grade
BE SES " M
Model I ing No.
RBHE MRERC fe#E 4
Tolerance alue | Measurement rangs (C)  [Tolerance walue| 7 ik CMeasurement rangs (C)
VIRN K #1.5¢ -40~+375 #2.5C -40~+333
; : +0.004}t| 375~1000 +0.0075]t| 333~1200
i i *1,5C -40~+375 #2.5C -40~+333
+0.004[t| 375~1000 +0.0075]t| 333~1200
WRE E #1.5C -40~+375 #2.5C -40~+333
; +0.004]t| 375~800 +0.0075[t] 333~000
i i #1.5C -40~+375 #2.5C -40~+333
+0.0041t| 375~750 +0.0075[t| 333~750
_— ¥ +1.5C -40~+125 1T -40~+133
+0.004[t] 125~350 +0.0075]t| 133350
BLEER
Junction box form
FrmE s Bk &,
Hose-proof type Water-proof type
-8-
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Explosion-proof thermocouple

MBEERLE

Bk A R TR R B R iR R ERBUE SR SR AN G 22 BRAA B, CZ4.
The explosion-proof grade of explosion-proof thermal resistance is divided into Grade A, B and
C in accordance with maximum experimental safe gap of explosive gas mixture used.

Measurement range and tolerance EX @ Bt neEm
RN Category Grade Maximum experimental safe gap
Tolerance grade
me P | 24 - A 0.9=MESG
Model | - Indexing No. " n B 0.5<MESG<0.9
tEE MEEEC s 4
3 e ik vange {C) Tolorares s FERIEE TMeasurement range (T) C MESG=0.5
WeN K #1850 -40~+375 +2.5C ~40~+333
+0.004] 375~1000 +0.0075t| 333~1200 T
wr N +1.5C -40~+375 2.5C 40~+333 mEakA
+0.004}) 375-1000 +0.0075]t| 3331200 Junction box form
Ve - +1.5C -40~+375 42.5C -40~+333
+0.004] 375~800 +0.0075]1] 333~900
T g +1.50 -40~+375 42 50 -40~+333
+0.004]t) 375~750 20,0075t 333~750
+1.5C -40~+125 1T -40~+133
Wik I +0.004] 125~ 350 +0.0075t| 133~350 F
A
B i o B
Explosion-proof grouping form
I
frig o aRER
Explosion-proof grouping form
d II { dll BT & dil CT[] &
ClassdIIBT[] Classd IICT]
REELR: T1-Te
Temperature group: T1-T6
B H. A B, C g 34t g A
Explosion-proof grade: A, B, C jt%z’lﬂﬁ%ﬁﬁit
TrEsses Terminal installed type
Electrical equipment used in the plant
d:[E4#8 A d: Explosion-prooftype
ja: & EELH ia Intrinsically safe type
BSR&ELX7

Category of electrical equipment

| — BT HTHBESES

|--- electrical equipment for underground coal mine

N——TI] A Sa&

I --- electrical equipment for plant use

_1 0_
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Integrated-type explosion-proof thermocouple
ERBITIRE
Product performance standard
IECB0584. GB/T26786-2011. JB/T7391-1994
MEBLE R E
Measurement range and tolerance
el R
Thermocouple
REER
Tal de
BE SES ] olerance gra n
Model Indexing No.
2 L #AER WEBE #ER WRBHE
Tolerance value | Measurementrange Tolerance value Measurement range
WRNB K +1.5C 40~+375 25T -40~+333
+0.004]] 375~1000 +0.0075} 333~1200
WRME N +1.5C -40~+375 +25C -40~+333
+0.004}] 375~1000 +0.0075}] 333~1200
WREB £ +151C 40~+375 +25C 40~-+333
+£0.004[t] 375~800 +0.004 333~900
WREB J +1.5C 40~-+375 257 40-+333
+0.004]] 375~750 +0.004}] 333~750
+0.5C 40~+125 +1TC 40~+133
Wikg T +0.004}t] 125~350 +0.00750] 133~350
TR
Working environment
REIFFER RE LiZPopdEs AEEH
Installation site grade Temperature Relative humidity | Atmospheric pressure
cX1 -25~+55
Ccx2 -25~+70 595 86-106
o3 -40~+80
BESR
BETERBESER: 0.1; 0.2, 0.5. BRBHBEESFH.: #EERA2. 54, HFE
T 04

Accuracy grade

Accuracy grade of temperature transmitter: 0.1, 0.2; 0.5

Accuracy grade of display: Grade 2.5 for simulative indicator type; Grade 1.0 for digital display
type

wHRS

4720mA, FREHLIE250 1/2, fEMSLEARM100 1/2.

Output model
4~20mA, load resistance: 250 1/2 .Transmission conductor resistance: 100 1/2.

_11_
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XFRE  FE Lk um T 50T < BRI RSB AR A N F50 1/2

Insulation resistance

The insulation resistance between output connection terminal of instrument and
case shall not be less than 50 1/2.

REEEHN Installation and fixing form

Bz g ek Fixing thread type
e W
e 8=12 Fiig = Thread specification d
g il I - U
i Code
= ] WRNB-240 M27*2
= i W RNB-2408 A G3i4 16
- WRNB-240C [ NPT34
=] WRNB-240G M2T2
bl WRNE-240G4 A 534 2
a4n WRNE-240GC [+ NPT34

Fixed flange type

EERE
e 1o
Model Flange specification
D Dy D, H d
WRNB-420 @05 @65 6 [ | o6
WRNB-420G 95 65 D46
WRNB-421 95 65 D46
WRNB-421G 95 65 o6 | 4| %
#4755 Mode of connection
Pifil L 8 1el
& &HX  Junction box type
_1 2_



@@

R EER RS g
Operation Instruction For Thermocouple Chins P Ttk

i J

WRNK2If §E 2 2 RIS B (8

WRNK 2638 | Li& Fl

WRNK2E! B (BiRd T hEHEERE P LMINERLITHR, Fé:

1)GBIT20438.1-2006 idt IEC61508-1:1998;

2)GB/T20438.2-2006 idt IEC61508-2:2000,

EASILZERE. TATSIL2E THRSITHER.

LEINEE

WRNK2Z Bl FA B8 (B EEig S B M BB (-40071500°C) HNEE S E M A E SR
L HY

HERHEES (0754.807mV) , HAAAFREBEXELEPHRLDEMRLES,
£0. 5¢90s.

ERAE

WRNK2RFAREBEBA TR 2EHETEFUTMERR:

Hightrip: ERAECERTRLEME, YNEESTR2HABRMER2IE,;

Lowtrip: EEMEEESTL2HE, HWEAERTLLEEMME 2 2ThE.

WRNK2#Z:: R HS I LgE £ &

SIL=0: A~ RAAENMEEBEENTRAERE R,

SIL=2: BATRZHNBENNBBBEF K 002 RXRENE—EH E 25

SIL=2: ¥BATRNENNEBRIEFH2002BRXAENF— T EHIE .

PR AR

ARG EREGRME, AXATREEHP, FUABENEPEY.

EREEERMYR

FERRBEEHNFEARFEEREY

_1 3_
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SIL applicability of WRNK2

WRNK2-type thermocouple has passed the functional security evaluation of China
Function Security Center and conforms to:

1)GB/T20438.1-2006 idt IECB1508-1:1998 ;

2)GB/T20438.2-2006 idt IEC61508-2:2000,
It possesses the SIL2 applicability and can be used into SIL2 and following security

control loop.

Security functions

Thermocouple of WRNK2 series can switch any input signal of temperature under
temperature measurement range (-400~1500°C) to corresponding output signal of
thermoelectric force (0~54.807mV). It can be applied to trigger signal of safety action in
relative system of security. t0.5<90s.

Use method

Thermocouple of WRNK2 series supports following trigger ways when it is applied to
security control:

High trip: Normal temperature measurement range is smaller than safety threshold.
When temperature measurement value is larger than safety threshold, safety action will
be triggered.

Low trip: Normal temperature measurement range is larger than safety threshold.
When temperature measurement value is smaller than safety threshold, safety action will
be triggered.

Relation of WZPB2 connection and its SIL capacity

SIL=0: connect two temperature measurement channels of the product to the
different control loops;

SIL=2: form two temperature measurement channels of the product as 1002 voting
relation and then connect them to the same control loop;

SIL=2: form two temperature measurement channels of the product as 2002 voting
relation and then connect them to the same control loop;

Requirement of product annual inspection

Design service life of the product is 3 years and the details related to daily
maintenance of the product can be seen in the maintenance chapter of thermocouple.

Notes and restriction for use

See the chapter of usage and notes of thermocouple for more details.

_14_
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A @ EAT R IR Phenomenon when typical product has malfunction:
5 m ort circuit: output thermoelectric force is OmV.
iEEE mwm;}mv Short circui h lectric force is 0mV.
o 3. Open circuit: there is no output thermoelectric force.
z—rﬁ rﬂ] im ﬁ%ﬂ&.‘n ﬁﬁ%sﬁ Drifting: temperature measurement error surpasses acceptable tolerance requirement.
SILEE{E R SIL verification information
WRNK28I %1% ({k#EBIEC41508) Failure rate of WRNK2 (based on IECE1508)
WRNKZ | gy = = 5 o= IDU HRNRE bye | boo Lo }dey | ot LIDU
Chanrel A 1] 850 0 0 0 50
EIEA 0 950 0 0 0 50
Channel B 1] 850 0 0 0 50
e L] 0 950 0 0 0 50
‘When the subordinate device possesses the range check function NIA NIA 0 0 1900 | 100
LT Ihigh=15D, llow=1DD
HERABE NIA N/A 0 o 1900 100 i i i
ERTh Note: see in IEC61508 for details of the definition of each failure rate related i the table.
RERT
F: BEARPHISHANEENERIEC61508. Safety parameter of WRNK2 (according to IEC61508)
WRNK2HY Z &3 (HKk#EIECH61508) Check testinterval T (year) 0.25 05 1 15 2 3
B8 EIRT () 0.5 05 1 15 2 3 PFDavy(T) 1002 219E-05 | 43BE-05 | 878E-05 | 1.32E-04 | 1.76E-04 | 265E-04
Hardware fault margin (HFT) 1
PFDavg (T}, Too2 2.19E-05 | 4.38E-05 | 8.78E-05 | 1.32E-04 | 1.76E-04 | 2.65E-04
Safe failure fraction (SFF) 95%
WA HE (HFT) y
Hardware fault margin (HFT) Full failure rate (FIT) 2000
REEWE (SFF) 95%
Mounting of thermocouple
BRYEFIT) 2000 Mounting form
MEBENRE
REHR :
- & - =
/ AR EEEL ‘.i/ﬂ!’.'aizmx
SRR " Lt s i Instafiation in Horzontal Instatation in Sidng
Irstaflation in Heraonal instalaton i Sidng Tubw N
WENR R ﬁmﬁt&ﬁﬁ{.
g T
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HiTEEL
Straight-type connector
Sb R q
SRl e _'|L ks
L /
o
i
sl M D D1 Dz d h H
TH48A M12*.15 32 D18 12 @7 27 60.12
TH488 M16*1.5 @36 D18 14 @7 27 80
TH48C M20*1.5 40 D18 D14 @7 27 60
TH48D M27*2 47 28 22 17 32 60
TH48E M33*2 55 36 30 ®21 34 120
TH48F NPT1/2 39 D27 ©21 16 35 60
TH48G NPT3/4 47 D31 25 ©20 40 BA
TH48H NPT 47 ®41 35 30 45
i L
EP _____ |_ l Jany ‘ =
R _i
]
=~
RS
Coda M D Dy d h H
TH48A M27*2 47 928 $18 30 90
TH48B M33*2 $55 P36 $24 30 150
TH48C NPT1/2 ®39 27 D16 30 90
TH48D NPT3/4 D47 ®31 $20 35 90
TH48E NPT1 P47 P41 $30 40 150

_1 7_
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Use and notes

(1)Thermoelectric properties of WRR thermocouple is most stable at high temperature and is
suitable for being used in oxidation and neutral medium. The produced thermoelectric force is the
minimum.

(2)WRR thermocouple is suitable for being used in oxidation and neutral medium with high
temperature resistance and it is not easy to be oxidized and corroded. It has good chemical stability
and high measuring accuracy, which can be used for precision temperature measurement.

(3)WRN thermocouple is suitable for being used in oxidation and neutral medium. Within low
temperature range below 500 , it can also measure in reducing medium. Its prominent feature is great
thermoelectric force, high sensitivity, fast response speed, good linearity and wide measurement
range.

(4)WRR thermocouple is suitable for being used in reducing or neutral media with thermal
electromotive force and high sensitivity. The upper limit of temperature measurement is not high. In
the model selection of the thermocouple, in addition to pay attention to usage environment,
measurement range, measurement accuracy, sensitivity and response speed of the above
thermocouples, attention shall also be paid to the structure, material and compressive strength of the
thermocouple protective pipe and insertion depth of protective pipe etc.

Mounting of thermocouple

(1) Mounting of thermocouple shall keep in vertical as much as possible to avoid the protective
pipes from being deformation under the high temperature; but in the case with of flow velocity, the
thermocouple must be inserted towards the flow direction of the measured mediums to ensure the
sufficient contact of temperature measurer and flows.

(2) Thermocouple shall be installed Into the pipeline which has protective layer to avoid the heat
loss.

(3) Sealing at the measuring area shall be guaranteed when the thermocouple is installed into
the negative pressure pipeline to avoid the entering of the cold air from the outside world which will
lead to the lower reading.

(4) Cover of the junction box of thermocouple shall be upward and the wire-entering opening
shall be downward to prevent the rainwater and dust from entering into the junction which will
influence the measuring accuracy.

(5) When the output signal of thermocouple is required to be simultaneously introduced to basic
process control system (BPCS) and safety instrument system (SIS), the signal should be first
introduced to SIS and then should be introduced to BPCS from SIS.
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Thermocouple maintenance

1. Repair must be carried out by the manufacturer or trained personnel.

2. Instrument should always be tested (should be in each 6 month), if any malfunction is found, it
should be repaired in time.

3. Instrument should be cleaned by the wet clothe with cleaning liquid; there is no need to clean
the instrument inside under the condition of normal use.

4. Instrument in the use of the project should always be dry and clean.

Common fault and processing method of the thermocouple
See the form below about common failure causes and processing methods of thermocouple
Common Failure Causes and Processing Method of Thermocouple

Failure phenomena Possible cause Processing method

Find out the reason of short cireuit. Fit is due to
Thermode short circuit dampness, it is necessary to dry. Ifit is damaged by
insulator, there is a need to replace insulator.

Dust stratification on binding post of

thermocouple causes short circuit Gisarthequst stmifisation

Short circuit between compensating lead |Find out the short dot; reinforce insulation or replace
wire the compensation lead wire.

In the circumstances of allowable length, shear
Thermocouple thermode is metamorphic | metamorphism section and re-weld or replace a new

thermocouple.
Thermoelectric force is smaller

than the actual valuefindicated
value of displayer is relatively
low)

Compensating lead wire imersely connects

vt herrod Rl Blanty. Connect correctly again.

Compensating lead wire does not match

with thermocouple Replace the matched compensating lead wire.

Installation site of thermocouple does not

record or insertion depth does not meet the Reinstall by rule.
requirements.
Cald junction compensation of
thermocouple does not meet the Adjust cald junction compensation.

requirements.

Thermocouple does not match with display |Replace themocouple or display instrument to make
instrument. it match.
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Thermocouple does not match with display
Thermoelectric force is instrument.

Replace thermocouple or display
instrument to make it match.

bigger than the actual
valuefindicated value of
displayer is relatively high)

Compensating lead wire does not match with
thermocouple

Replace compensation lead wire to
make it match.

There is DC interference signal entering.

Exclude DC interference.

Themmocouple binding post has poor contact
with thermode.

Screw down the binding post.

Insulation damage of measuring circuit of
thermocouple causes intermittent short circuif]
or ground connection.

Find out the fault paint and repair the
insulation.

Themoelectric force output]
is not stable. Themocouple installation is not strong or
extemal vibration.

Fasten the thermocouple and eliminate
wibration or take vibration reduction
measures.

Themode is almost broken.

Repair or replace the thermocouple

Extemal disturbance (AC leakage,
electromagnetic induction, etc.)

Find out the interference source and
adopt shielding measures.

Themode is metamorphic

Replace the thermode.

Themoelectric force of
thermocouples has great | Installation site of thermocouple is improper.

Change the installation site.

ermor
Dust stratification on protective pipe surface.

Clear away the dust stratification.

B TEEE 43855k
RUEHEE, NEHRHFY, 1)
A ES BT I TR
¥, NEBREST
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R BER
EREAENIERT, HEERE
AEBRERER B, RERFADE
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RERHAER Rigas s
ma&a%ggy%xﬁa Wk
AEBSERNETE | ERABEBRERNEELERE
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Proper use of thermocouples

The correct use of thermocouples can not only get the accurate numerical value of temperature
and ensure the product qualification but also it can save the material consumption of thermocouple so
as to save money and ensure product qualification. If it is not installed correctly, heat conductivity,
time lag and other errors are the main errors in the use of thermocouples.

1.Error caused by improper installation

If thermocouple installation location and insertion depth can not reflect the true temperature of
the furnace etc, in other words, thermocouples should not be mounted too close to the door and the
heated places. The insertion depth should be at least 8 to 10 times of the diameter of the protective
pipe. There is no thermal insulating material to be filled between protective cased pipe and wall
spacing of thermocouple, which cause the heat in the furnace to overflow or cold air intrusion.
Therefore, gap between thermocouple protective pipe and wall hole of furnace should be plugged with
insulating materials such as refractory mortar or asbestos rope so as to avoid the cold and hot air
convection affecting the accuracy of temperature measurement. cold side of thermocouple is too
close to the furnace body to make the temperature exceed 100°C; the installation of thermocouples
should avoid the strong magnetic field and strong electric field as far as possible, so don't install the
thermocouple and the power cable line in the same conduit so as to avoid the interference to cause
error; thermocouple can not be installed in a region in which measured medium rarely flows; when
measuring the temperature of the gas in the tube with a thermocouple, the thermocouple must be
installed against the direction of flow velocity and is fully contacted with the gas.

2.Error caused by poor insulation
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If thermocouple is insulative, protective pipe and tailpiece dirt or error caused by
thermal inertia too much salt slag result in poor insulation between the thermoelectric
interelectrode and the furnace wall. It is more serious at high temperature, which will not
only cause the loss of thermoelectric force but also lead to interference. The caused error
sometimes is up to 100°C.

3.Error caused by thermal inertia

Thermal inertia of thermocouple causes the indicator value of the instrument to be
behind the change of the measured temperature. This effect is particularly prominent in
rapid measurement. So thermocouple with relatively fine thermode and smaller diameter
of protective pipe should be used as far as possible. With the permission of temperature
measurement environment, the protective pipe can even be taken out. Due to the
existence of measurement lag, the amplitude of temperature fluctuation detected by
thermocouple is smaller than that of the furnace temperature fluctuation. The greater the
lag measurement is, the smaller the amplitude of the thermocouple fluctuation is; the
bigger difference from the actual temperature is. In order to accurately measure
temperature, a thermocouple with a small time constant should be selected. The time
constant is inversely proportional to the heat transfer coefficient and is proportional to the
diameter of the hot end of thermocouple, the density of the material and the specific heat.
If the time constant is required to be reduced, in addition to increasing heat transfer
coefficient, the most effective way is to minimize the size of the hot end. In use, protective
cased pipe of which materials have good thermal conductivity, thin tube wall and small
inner diameter is usually used. In a more precise temperature measurement, bare wire
thermocouple without protective cased pipe is used. However, the thermocouple is easy
to be damaged, so it should be promptly corrected and replaced.

4.Thermal resistance error

When it is in high temperature, if there is a layer of coal ash in the surface of
protective pipe, thermal resistance will increase because ash recovers on the surface to
obstruct the transmission of heat. At this time, indicator value of temperature is lower than
true value of measured temperature. Therefore, external of thermocouple protective pipe
of shall be kept clean to decrease error.

Remember not to connect oppositely compensating lead wire of thermocouple

All staff engaged in works of temperature measuring know working principle of
thermocouple—closed loop circuit made off two kinds of conductors. When the
temperature of two sides is equal, thermal electromotive force of loop circuit is zero.
When the temperature between working end of thermocouple and backlog end is
different, thermoelectric force will be produced in rebellion and closed loop. Amount of
thermoelectric force is related to temperature difference of two ends. Temperature of free
end of thermocouple is not a steady state value. Manufactures all adopt private wire of
thermocouple—compensating lead wire. Extend thermocouple to a steady temperature to
supplement thermoelectric force of thermocouple, namely 2=eule)+eml,) .

In daily detection process, many users do not know functions of compensating lead
wire and only know that compensating lead wire is private wire of thermocouple and
meters connection. They do not know there are positive and negative poles of
compensating lead wire and arbitrarily connect compensating lead wire and meters of
thermocouple, which is wrong and will lead to big error.
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HAREEHAN AR ENERNRERN, NEEFNEEAMEHRD, BLFFRAE
BAEERA. ATHEMMWUEER, NAaEMEEEIHARE. HESHER/RAY
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18, BARRBEZRT, HEARKERER.
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~HEE  Products model
{54 {8 Sheathed thermocouple

|WEEJ§BI§ Temperature Instrument |

‘Ri&@ﬁ Thermocouple |

BT #4#3d  Thermal Element Material
N3§ 4550 B NiCr-NiSi

M 5 RS0 GE NiCrSi- Nisi

EfR 424 i NiCr-NiCu

CHEl-%R 58 Cu-CuNi

FEk-$H R Fe-CuMi

| Kig &3 Amored Type

B H Filament
1 8% Simplex
2 W¥ Dumplex

ZREFEADX  Mounting&Fixing

Non-fixes device

Fixed card sleeve thread
Adjustable card sleeve flange
Fixed card sleeve flange
EEEE®RY Movable card sleeve flange

BHERR
2p M
3Pk

BE EiE R
TRIER
BFH
iR B

Junction Box Types
Explosion prooftype
‘Water proof type
Circular interpolation
Flat socket

Handle type
Compensating wire type

TieEl#A X Junction Box Types
14N Insulating type
2FEF N Shell type

HimEE R Altached Devices
[E5:3 135% Contact block type
offn fiE = Hoop type

IW|R‘ N| K‘ 2|-‘2‘3‘1 |M“$%7T<f§|lNameexample
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Assembled thermocouple

iW;‘EEf)‘(% Temperature Instrument

|Rﬁ'zl-’éﬁ Thermacouple

l

NiCr-NiSi
NiCrSi- NiSi
NIiCr-NiCu
Cu-CuNi
Fe-CuNi

Thermal Element Material

Filament
Simplex
Dumplex

BZREERR
1RBERE
2[E B
JEENE=
AEEHE=

57 R B ST Adjustable card sleeve flange
BE EMUHER T Fixed thread cone form
TEREEELN Fixed screw thread cone type

Mounting&Fixing
Non-fixes device

Fixed card sleeve thread
Movable card sleeve flange
Fixed card sleeve flange

#EHEMN  Junction Box Types
2 MR Blowout proof type
felrp & Water proof type

Aff g Explosion proof type

RIFEER Protection Tube Diameter
0 ®lé

1 ©20

2 ©163 55 EE High aluminum tube

3 020548 EE High aluminum tube

fim#zsE®  Altached Devices
G A mE Variable cross-section
BEB M AL Temperature transmitter

0| G @ % 7=l Name example
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Integrated

|Wﬁﬁiﬁ& Temperature Instrument l

|Ri&%h¥ Thermocouple I
@i 7T IE 3 7} Thermal Element Material
NiS$R—50 FE NiCIr-NiISi _

B9 EE NICr-NiCu
CtH-iFE8  Cu-CuNi
FE-i$% Fe-CuNi

JHLEE — 4k Mechanical and electrical integration

LY B £ A MountingaFixing

TREERE Non-fixes device

2[E =R 4 Fixed card sleeve thread
EEE Movable card sleeve flange
ABAEZE= Fixed card sleeve flange

SiE B S Adjustable card sleeve flange
6E EIEAHA N Fixed thread cone farm
TEHREERELI Fixed screw thread cone type

B R Junction Box Types
Al =, Explosion prooftype

RIPE EE Protection Tube Diameter
0 ®1é
1 ©20

| i2 ¥ T 32 Temperature Transmitter [

B n 4 % # % Altached Devices
7 None
257 # % % Separate Installation

wlrln]u]-]2]4]o]e]O

T R4
Ordering instruction
TATHEMASHE~AROES, NEEE, REAFX, RPFEKE. BER. &, BE

FRERARBH
2. RPARBRERR, SJUEHA.

1.The parameters such as model, measurement range, way of installation, length of
protective tube, diameter, material and accuracy class shall be specified when ordering.

2.Special requirements of users shall be indicated.
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