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1. Fii& Purpose

P, AR PHIEEMERACGR . EROGER . TR SEREMS Y, BRI -40~
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It’s generally used for directly measuring the surface temperature of liquid, steam and gas media and solids
ranging from - 4 0 to 1,700 Ci in the process of production, in connection with display and logging meters

, andelectronic computers o

2. T/EJR¥ Working principle
2.1 PR AR B
2.1Working principle of thermocouple
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It works by means of two junctions of different composition of conductive body forming a loop via welding.
The junction for directly measuring temperature is called working junction; the connection junction is referred as
cold junction, also reference junction. When there is a temperature difference between working junction and
reference junction, electric current will be produced inside loop. Then, connect display meter to indicate the
corresponding temperature value of thermoelectric force produced by thermocouple.
2.2 MEBHA TAE . Working principle of thermal resistance
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The principle of thermoelectric resistance is to measure temperature and temperature related parameters

based on the characteristic that the resistance value of conductor or semiconductor changes with temperature.
Most of the thermal resistance is made of pure metal materials, and platinum and copper are the most widely used.
Now, the thermal resistance is made of nickel, manganese and rhodium. Thermal resistance usually needs to

transmit the resistance signal to computer control device or other secondary instrument through lead wire.

3. EEHFHARSH Main technical parameters
3.1 ARS8 Z  Measuring range and allowable error of thermocouple

PANg ===
whmaR | e RISy 5 R T C ST
Name Code name mark Class Measuring range ( C ) Allowable error ( C )
[ +1.5C 50 +0.4%t
PR R WRN K i -40~1100 $25C 5 £0.75%
[ +1.5C 50 +0.4%t
+- |~ S
FRAR FE AR WRM N i -40~1100 $25C 5 £0.75%
[ +1.5C 50 +0.4%t
LR - R WRE E i -40~800 125C & £0.75%:
_ I +1.5C 8 +0.4%t
PR WRF J il -40~750 +2.5°C 5 +£0.75%t
. I -40~350 +0.5 58 +0.4%t
] — 4 A W\f,ﬁfz T 1l -40~350 +1 3% +0.75%t
11 -200~40 +0.5 80 +1.5%t
il +0.25%t
B 30— 6 WRR B i 600~1700 T4 %+ 0.5%
I +1 8+ [1+ (t-1100) X
FHEE 15— WRQ R 0~1300 0.003]
il +1.5 8{+0.25%t
I +1 8+ [1+ (t-1100) X
1% 051 WRP S 0~1300 0.003]
il +1.5 8{+0.25%t




Name Code Scale Measur:ng Class Allowable error ( 'C )
name mark range ( C )
: : _ I +15C +0.4%t
Nickel chromium WRN | K 40~1100 = :
Nickel silicon 11 +2.5C or £0.75%t
. . e I +1.5°C or £0.4%t
Nickel ch.romlum silicon WRM N -40~1100 - °
— Nickel silicon I +2.5C or £0.75%t
: : _ I +1.5°C or £0.4%t
Nickel chromlum WRE E -40~800 g 0
Copper nickel I +2.5C or £0.75%t
. el A I +1.5°C or £0.4%t
Ferrite Copper nicke WRF J -40~750 = 125C or +075%t
-40~350 I +0.5°C or £0.4%t
Copper — Copper nickel WRC T -40~350 II +1C or +0.75%t
-200~40 111 +1°C or +1.5%t
: : _ II +0.25%t
Platlnl:lm rhodlum30 WRR B 600—1700 - °
Platinum rhodiumsg 111 +4°C or +0.5%t
: : _ I +1°C or £[1+(t-1100)X0.003
Platmurlil1 rhpdlumn WRQ R 0—1300 [1+( )
atinum 1l +1.5C or +0.25%t
: ; _ I +1C +[1+(t-1100)X0.003
Platinum rl_lodlumlo WRP S 0—1300 or O [1+( )
Platinum II +1.5C or +0.25%t

3.2 AEBHMBEVER & 8% Measuring range and allowable error of thermal resistance

E ES 753 I IR S L C FeVF 2 C
A + (0. 15+0.002|t|)
R P Pt100 ~200~500 ]
B + (0. 3+0. 005/t )
Code .
Name Scale mark | Accuracy Allowable error Scale C
name
- A +(0.15+0.002 | t | 2200 -
Platmum thermal WZP Pt100 ( ) fg)(())o
resistance B +(0.3+0.005 | t | )

3.3 AFREJ]  Nominal pressure

— R TRAE AR T ORGVE P B AR Z B S INE AR . TR DM SR EM R, BiR. BE
AR, IS 2RI BN LL A A BT s AR 245 A G

Generally refers to such static exterior pressure as can be borne by protecting tubes without any cracking.
Working pressure is not only associated with materials, diameters and wall thickness of protecting tubes, but also
with their structure forms, mounting methods, posting depth as well as flow speed and types of measured media.
3.4 fi/NEANIRE  Minimal posting depth
3.5.1 PR AR R N ENTR B REAS /N T ARGV SME R 8~10 i

The minimal posting depth of thermocouple shall be no less than 8-10 times of its protecting tube outside

diameter.
3.5.2 H RN BENRL Imin=1 n +15D, b 1n QR TR, D ORI E EAR.

The minimal posting depth of thermocouple is formularized as Imin = In + 15D, wherein In is the length of
temperature sensitive element, and D is the diameter of protecting tube.
3.6 FAHEFH B i

Self-heating influence of thermal resistance

A 3k A L B A R LR SmA I, U PR R BELAY e R N AN KT 0.3°C

When the measuring current of thermal resistance is SmA, the resistance increment as measured shall not
exceed 0.3°C after being converted to temperature value.
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3.7 42 i H
Insulating resistance
MBLRELE 15~35°C, MIRHBEEA KT 80%HHT, # e iR 1l I6 i OV ELR 50050V, X T Kk T
KRS, HAZRINA/NT 100MQ « m; X TS T AL 1 KIS, HAZ RN AN
T 100M Q o PR BRI HU RO ELIAL 100210V, FAFA R FHZE S BH AN /N T 100M Q 5 4 Fi PH 460 25 L P
AT 50M Qs
Where the environmental temperature is at 15-35°C and the relative temperature is no more than 80%, the
test voltage at normal temperature of thermocouple is DC500 % 50V. Therefore, for thermocouple of over 1m
length, its insulating resistance shall be no less than 100M ©Q <« m; for thermocouple of 1m length or below 1m
length, its insulating resistance shall be no less than 100M Q . When the test voltage of thermal resistance is
DC100 + 10V, the insulating resistance of platinum thermal resistance shall be no less than 100M Q | and that of
copper thermal resistance no less than 50M Q .
3.8 A EIRIEE 2
Insulating resistance of thermocouple at upper limit temperature
AR A ) B BRI T 4 2% AL B S AS N T SR
Insulating resistance of thermocouple at upper limit temperature shall be no less than those as specified in the
following table:

FBRIESE tm(C) WIRIRZ t(C) R (MQ)
Upper limit temperature tm(C) Test temperature t(C) Resistance value (M Q)
100<tm< 300 t=tm 10
300=<tm<500 t=tm 2
500<tm<850 t=tm 0.5
850=<tm<1000 t=tm 0.08
1000=<tm<1300 t=tm 0.02
tm =300 t=1300 0.02
100<<tm< 300 t=tm 10
300=<tm<500 t=tm 2
500=<tm<850 t=tm 0.5
850<tm<1000 t=tm 0.08
1000<tm<1300 t=tm 0.02
tm =300 t=1300 0.02

4. FHEE. AHEBERESERR

Model representation of thermocouple and thermal resistance

@® Assemble thermocouple @ Assemble thermal resistance

A HL A P gEN

WR OO— O0OOO
ORE) ®®o o

W AR R: AL

OF7R AR MRS

denoting pair; if single, the related sign

omitted Material

@FIR I AAER BT -
130 (g ) 2 WS

(DA FEL A ) 22 3% [ 7 TP 32X

thermocouple Forms of fixtures

vz OO — OO oo
ORe) ®® 6 ©
WoREAGR 7 B

OF7R A RS PR C Ll

P platinum thermal resistance
C copper thermal resistance
@B H AT

LRSS, A 2 X050
@FA R BH 1 22 %< [ 52 T 3

thermal resistance = Forms  of fixtures
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1. LllEkE 2. [H e R AL

No fixture Fixed screw thread

3. EEhEA A 4. [EEiR
Movable flange Fixed flange
5. HAWEENE=.
Right-angled movable flange
6 HETE [l & B2 L
Conical fixed screw thread
(NEVAE:5 S
Straight tube connection
8. [ IRSUE Hk
Fixed screw thread tube connection
9. TEBMRESUE K
Movable screw thread tube connection
@EL A
Forms of connection box
2. Bkt
Of sprinkling-proof type
3. Bk
Of waterproof type
4. FaigA

Of explosion preventative type

ORPEERE -
Diameters of protecting tube
0: 16 1: d20 2: 25 3: 28
O % B
Forms of additional devices
K fa3e ot G AT +EE 3 ot
Armored element  Variable section
M g F 15 )8

Face Anticorrosive type =~ Wear hardness

5.2k 7 A Wiring method
5.1 iR 4 7 0

Wiring method of thermocouple

BSCHRATTE
Single wiring method
5.2 e PR TT

Wiring method of thermal resistance

AR TR

Single wiring method

1. EREERE 2. [HEIRL

No fixture Fixed screw thread
3. WEANEE. 4. [EEEE.
Movable flange Fixed flange

5. HAWEEE=
Right-angled movable flange
6. HEJE [ E R
Conical fixed screw thread
7. HRERLK
Straight tube connection
8. MlEIRSUE K
Fixed screw thread tube connection
9. WEINRGUE K
Movable screw thread tube connection
@ELERNA
Forms of connection box
2. Bk
Of sprinkling-proof type
3. B KBk
Of waterproof type
4. e
Of explosion preventative type
6. A
Of sprinkling-proof type

ORI E EHAT:
Diameters of protecting tube

0: d16 I: &12
GlipIES=§|7N

Forms of additional devices

G AT J — R FE AR IR A
Variable section Elastic armored element

M iy 1] F4 FELFH

T Elastic armored element

MSLARETT i

Pair wiring method

MUSLARETT 5

Pair wiring method



6.2Z235 /B Mounting instructions

6.1 LHTTik
Mounting methods
i 5 2 Tl 22
Vertical mounting Inclined mounting

M3 5 3 e
Flue sealing mounting

6.2 AR AV FHIRL )k S B I
6.2 Wiring method of thermocouples and thermal resistances & precautions

B PN A AME 10mm [REAM AN T 1.5mm2 (T2 R 2 FF#)D o

Wires shall adopt copper wires of 10mm outside diameter with round section areas of no less than 1.5mm?
(shielded wires preferred).

P PHERZR , RS RN HOE R SR, RvERM —2ih] (Tms) o vl
P T 2RI FEL BEL I &b S 2 A AT B IR DR A FEE I, R ] = 2]

For wiring thermal resistance, double-line system (dual-core cable) is allowed when no higher measurement
accuracy is required, and wires are a little short. To avoid reduction of measurement accuracy owing to variation
of wire resistance following its ambient temperature change, three-line system shall be adopted.

AR AN ML FHAH VLG AN S 2

In wiring thermocouples, matchable compensating conductors shall be used.
6.3 AL ST IR
6.3 Mounting principles
@ ke FiL A ) 00 8 S Ak T BE A8 L IEARER A A PR FE I 7 o AT 22 eI AR I, A OR AP R S e o
B L2 5~10mm.

Measurement ends of thermocouples shall be placed where the temperature of measured media can be best
shown. In mounting thermocouples on pipelines, bottoms of protecting tubes shall go beyond centerlines about
5-10mm.

@ AL E A R BB ANIRE . — R AN T A AA RS E SMER) 8~10 4.

Thermocouples shall be inserted thoroughly. Generally, the inserting depth shall be no less than 8-10 times
of their respective protecting tube outside diameter.

@ bk, ARARIRIE B AE R AN IR N R AT RERE,  JFINIRIR S

To prevent loss, exposed parts of thermocouple protecting tubes shall be short as much as possible, and be
coated with heat preservation.

@ A B EA U BN TR, BN E R, DRSNS, R R A o
Bk, B E U S R R



In case that measured media have negative pressure or harmful gases, thermocouples shall be mounted in a
completely sealing manner so as to avoid entry of ambient cold air to influence accuracy of measurement, or
overflow of harmful gases to pollute air.

O PRI e T, NS ERET ARG, 9Bl . WS, BiikAsRTE.

Thermocouples shall be mounted in places much away from other heat source, strong magnetic field and
electric field in an effort to prevent outside interferences.

@ P 2R BN R B R R, B IR R EAE S T AT . AR REE LT, AR R 2k,
WA TTRE, REZRAEERES AL 5T 2ZAEmE, T NZA T A B < S8 B

Thermocouples shall be mounted as vertcially as possible so as to avoid deformation of their protecting tubes
under high temperature. However, if flow speed exists, thermocouples must be mounted slantways. If possible,
they shall be mounted on bends of pipelines as much as possible. If horizontal mounting is required, refractory
bricks or heatproof metal brackets shall be provided for supporting thermocouples.
@ % T ot Jm AR 2RI, R IR TR T SO B, SOOAURAE R I /N2 b, A A R A T G X T A
P, R rh SRR A, 295 5 0 BERE 10mm, B 1R NI R RIERA TR AR, 8 S A LA IE
SR o 12 AR I BEAE I I ) BT [ A AL DI VB KA, I PRI AR A ] g, HEE
] BE 1 B A 2R KT

For mounting thermocouples made of precious metal, put thermocouples on special brackets on barrow with
trundles, alligning thermocouples right with centers of connecting pipes of equipments; then kick in
thermocouples into stoves slowly, i.e.,10mm every 5 minutes, so as to prevent blowout of corundum tubes owing
to sudden heat, and heat impact on thermocouples. Such thermocouples can only remain at max. measurement
value for a short time, or otherwise reducing the service life of thermocouples or even resulting in open circuit of
even wires.

7. W R A F 7% Common failures and solutions
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Common failures and solutions of thermocouple measurement system

Failure phenomena

Possible reasons

Solutions

No thermoelectric
force output

Short circuit of measuring circuit (thermocouple or
compensating conductor)

Repair or replace circuit of
short circuit

Broken circuit of thermocouple

Find out broken wires and
rewire thermocouple

Lower thermoelectric
force output

Loosening of wiring terminals Tighten
Corrosion or deterioration of thermoelectric poles Replace thermocouple
Leaking of electricity resulting from damaged insulation | Repair or replace

insulation materials

Polarity of compensating conductor contrary to | Make reconnection
thermocouple

Compensating conductor in unconformity with | Replace compensating
thermocouple in model conductor

Different temperature of two contacts connecting | Prolong compensating

compensating conductors and thermoelectric poles

conductors to keep two
contacts at the same
temperature

Overhigh temperature of thermocouple reference | Readjust reference junction

junction temperature  or  make
modification

Unproper mounting location of thermocouple or | Remount thermocouple

insufficient inserting depth

Bigger loop resistance of thermocouple (movable coil
meter)

Regulate resistance for
conformity with the related
specification

Deterioration of thermoelectric poles

Replace thermocouple

Compensating conductor in unconformity  with
thermocouple in model

Replace compensating
conductor

Unproper mounting method and location, or inserting

Remount thermocouple in

depth of thermocouple accordance  with  the
relevant requirement
Entry of exterior power source and resulting return | Repair or replace

Higher circuit of thermocouple arising from damaged insulation | insulation materials
thermoelectric force | Overhigh temperature of thermocouple reference | Readjust reference junction
output junction (in measuring negative pressure) temperature  or  make
modification
Different temperature of two contacts connecting | Prolong compensating
compensating conductors and thermoelectric poles conductors to keep two
contacts at the same
temperature
Entry of interference signals Check and remove
interference source
Bad contact of connnecting parts Clean connecting parts and
tighten them again
Damage to measuring circuit insulation resulting in | Find out failure points and
interrupted short circuit or earthing repair insulation
Unstable Thermoelectric poles prone to break Repair or replace
thermoelectric force — thermoc.ouple
Outside interference Check interference source
output . 1
and make shielding or
earthing

Unsteady mounting of thermocouple or outside vibration

Fasten thermocouple and
adopt vibration reduction
measures




FA e BN R 28 0% WL B A B 5

Common failures and solutions of thermal resistance measurement system
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Failure phenomena

Possible reasons

Solutions

Display meter indicating
value lower than actual
one, or indicating

unsteadily

Metal scraps, dust inside protecting tubes,
smudge among connections, and short circuit

(dripping) of thermal resistance

Remove metal scraps, sweep
dust and drippings, and find out
short circuit points and intensify

insulation and so on.

Display meter indicating

infinite

Short circuit of thermal resistance or

lead-in , and loosening of connection ends

Replace resistance body, or
weld and tighten connection

SCTEWS

Connection of resistance
value and temperature

having changes

Resistance wire material corroded or

deteriorated

Replace resistance body

Display meter indicating

negative value

Wrong connection of display meter and
thermal resistance , or short circuit of thermal

resistance

Adjust connection, or find out

short circuit, and intensify

insulation

8. iz 5WAF Transportation and storage

8.1 ik

8.1 Transportation

PP B ARAE IS T ST AR R LT, Sl . SR

Thermocouples and thermal resistances shall be packed carefully for transportation so as to avoid collision and

striking, etc..

8.2 FAFHRH . AR R AEAE ] B AR 15~35C, AHXHREA KT 80%, HAERPASTHMETEAIE

T

8.2 Thermocouples and thermal resistances shall be kept in the ambient environment of 15-35 °‘C with relative

humidity of no more than 80%, and without any media easy to corrode parts floating in the air.
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