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The temperature-resistance characteristic of platinum wire is internationally
utilized! ITS-900or measuring temperatures in the range ofJd 200 to 8500
Platinum thermal resistance bulbs are known to be most suitable when used
as temperature sensors which require extreme accuracy and stability.

goooboboooooobobobobo0odogobobooooooboboooobb oo gb o
goobooobboooobomooboobooobobobooboooobobbobooo o
gooooobooboboryooUOOODDOOODOOOUOUOODODOOODOOODOOODODOOOD

High Temperature Platinum Thermal Resistance Bulb

The platinum thermal resistance bulb is used to the measurement and monitoring for exhaust gas and steam
temperatures of the main engine of a ship. This resistance element, provided as a unit by depositing platinum
wires and internal conductors are to aluminum oxide bobbin, matches a thermocouple in mechanical strength.
The platinum thermal resistance bulb allows accuracy and stability even under such a strict environment as a
continuous high working temperature of 7000 .
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Low Temperature Platinum Thermal Resistance Bulb

The low Temperature platinum thermal resistance bulb is used to the measurement and monitoring for the
temperatures of lubricating oil, cooling water, and bearings of various ship-engines as well as the air temperature.
Since the delay characteristi€l response speedl]is most important factor for low temperature use, this thermal
resistance bulb is so designed that its resistance element keeps excellent heat conductivity to minimize heat
which may otherwise develop in it. The adoption of double protection tube does not alJect the characteristics,
maintaining the same characteristics as those of single protection tube types.
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PLATINUM THERMAL RESISTANCE BULB

CONSTRUCTION
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The temperature thermal resistance bulb is composed of a resistor element,
inner wires, protection tube, and terminal box.

m The resistor element is classified into two types, one is for low temperature use, and the other
is for high temperature use.
The element spools for both types are made of oxidized alumina around which a platinum wire
and inner wires are welded and are unified.
The element spool for low temperature use is provided with an insulation tube at the inner
wires which are welded to the terminals through the terminal board.
The insulation tube and the terminal board use high quality ceramic as insulation material, Sleeve insulation tube
while the terminals use selected material which is excellent in stability against oxidizing and (for high temperature use)

Copper packing

Protecting tube
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1

o Sleeve (for high ﬂ»—f
reducibility atmosphere. § _temperature use) |
The el'ement spgol for high temperat.ure i§ enc.:losed in a sleeve t.ype insulation tu.b@.super- ‘ {)rz)s\lélaetion filling ‘
ceramic(] thus it is fully protected against vibrations and shocks which may occur while in use. i =k

The inner wires use nickel as material and welded to the resistor element. ‘t Element
The material of the protection tube is based on the standard of SUS 304. i ii
The terminal box is made up from Aluminum diecast casing. = ==
The wire pass-through fittings are based on the standard of JIS F8801,20a/15c. \H \H
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STANDARD TYPES & SPECIFICATIONS
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Nominal Resistance Current Class Operating Temp. Material of Tube Connecting
PTR-SD Pt100Q 2 B 00O 600 SUS304 3 Terminal
PTR-S Pt100Q 2 B 00O 600 SUS304 3 Terminal
PTR-LD Pt100Q 2 B 00O 300 SUS304 3 Terminal
PTR-L Pt100Q 2 B 00O 300 SUS304 3 Terminal
PTR-LN7 Pt100Q 2 B 00O 200 SUS304 3 Terminal
PTR-A11 Pt100Q 2 B 00O 100 SUS304 3 Terminal
PTR-SC Pt100Q 2 B 00O 700 SUS304 3 Wire
PTR-LC Pt100Q 2 B 00 300 SUS304 3 Wire
PTR-M Pt100Q 2 B 00 100 SUS304 3 Wire
PTR-M Pt100Q 1 A -200 O 100 SUS316 3 or 6 Wire
PTR-MN Pt100Q 2 B 00O 100 SUS304 3 Terminal
PTR-MB Pt100Q 2 B 00O 100 SUS304 3 Wire
PTR-FN Pt100Q 2 B 00 200 SUS304 3 Terminal
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CLASS & CHARACTERISTICS
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Nominal Resistance | Measuring Temperature| Mark | Standard Resistance Class A Class B
ooo gQno ooo gQno
Pt 100Q -200 O 18.52 + 0.55 + 0.24 +1.3 + 0.56
Ro[1100.00Q -100 | 60.26 + 0.35 +0.14 +0.8 + 0.32
R1000J Ro[1 1.3851 0 : 100.00 + 0.15 + 0.06 + 0.3 +0.12
100 O 138.51 + 0.35 +0.13 +0.8 + 0.30
200 O 175.86 + 0.55 + 0.20 +1.3 + 0.48
300 M 212.05 + 0.75 + 0.27 +1.8 + 0.64
400 O 247.09 + 0.95 + 0.33 +23 + 0.79
500 g 280.98 +1.15 + 0.38 +28 + 0.93
600 H 313.71 +1.35 +0.43 + 3.3 + 1.06
650 O 329.64 +1.45 + 0.46 + 3.6 +1.13
700 g 345.28 + 3.8 +1.17
800 S 375.70 +4.3 +1.28
850 390.48 + 4.6 +1.34
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The resistance thermometer sensors which are described in the brochure are standard models, and any resistance thermometer sensors can be
provided in any shapes or forms.
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PLATINUM THERMAL RESISTANCE BULB

RESPONSE CHARACTERISTIC
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RESISTANCE BULB LIST FOR SELECTION (FOR SHIP)
0000000000000000

000 Protecting Tube | 000 OO Terminal
oooo ooomoo O0O000mmO | O0¢ D mmO OOO0O0s |00000OmO
Type Operating Temp. o D Ld Loa Lobe ooa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
200 15 G3/4,M24 ,M33
PTR-S 0[O0 600 o o 100, 120, 150 12 M24 ,M33 0
80,100,120, 150 12 G3/4
100, 120, 150 23/17
170, 200 23/20 G3/4
100, 150 20/17
PTR-SD 00O 600 o o 200 21 M24 |
100, 150 23/17
200 23/20 M33
o o 100, 120, 150 12 G1/2,G3/4
PTR-L 00O 300 g
150, 200, 250 15 G3/4,M24
100, 120, 150
PTR-LD 00O 300 o o 17 G3/4,M24,M33 g
170, 200, 250
200 15 G3/4,M24 ,M33
PTR-LN7 00 200 o o 0
80, 100, 120,150 12 G3/4,M24 ,M33
PTR-A11 00 100 o o 100 19 O O
PTR-SC 100, 120, 150 12 G3/4,M24
PTR-SCD 00O 700 o o o 010
- 100, 120, 150 23/17 G3/4,M24
PTR-LC 100, 120, 150 12 G3/4,M24
PTR-LCD 00O 300 o o o 010
- 100, 120, 150 23/17 G3/4,M24
PTR-MN 00 100 o o 0 12 G3/4,M24 020
G1/2,G3/4
PTR-M/MB 00O 100 o o o O 48,10, 12 020
M24,M33
PTR-M
PTR-L -200 0 100 o o o o O 0 O ad
PTR-LD
gdooooooouoonood
0 00O Protecting Tube | 00O 0O Terminal
gooo goofmog Oo000odmmd 0 0O¢ DI mmOd oooos 000000 md
Type Operating Temp. o D oo oog oooo | ooo Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
100,120,150, 200 15 G3/4 , M24
MCA-S 00 750 o o M33  G1/2 g
100, 120 12 '
100, 120,150 23/17
200, 250, 300 23/20 G3/4, M33
MCA-D 00O 750 o o |
100, 120, 150 18 G1/2
100, 120, 150 20/17 M24
100,120,150, 200 15 G3/4 , M24
MCA-HN1 00 750 o o |
100, 120 , 150 12 M33, G1/2
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

000 0O Application

ogoooo
Exhaust Gas

ooO0moomoComona
CFW, LO, FO, SW

oooo
Bearing

ompoooooo
Indoor , Freezing Ambient

ooobo ooooooo
Intrinsically Safety System

oono
Feature

oooooooo
gooooooomoooooo
gpooooog

Good Measurement Precision./Tough in
the vibration and shock resistance at high
temperature./Good Response.

oooooooo
O0o0oCcoooomoooooo
oooooog

Good Measurement Precision./ Tough in
the vibration and shock resistance at high
temperature./Good Response.

ooooooboooooooooo
oooooomooooooo

Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

10

oooooO0Oooooooooo
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Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

10

oooooooooooooooo
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Good Measurement Precision./Good Response.
Good Vibration Resistance./Easy Maintenance.

10

0000000 mOooooooo
Good Measurement Precision.
Good Response.

11
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Good Measurement Precision./Good Response.

Tough in the vibration and shock resistance at
high temperature.

11

ooooo0OoOoooOooooo
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Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

12

oobooooboooooooooo
oooooomooooooo

Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Flexibility.

12

O000oOoOoOoOoOmoOoooooo
gooooooobooooo

The shape which can install to the bearing of
the engine, keeping the characteristics of the
standard model.

13

goooooooomoooooooo
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The shape which can install to the related tank
and cargo parts, keeping the characteristics of
the standard model.
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0 00O O Application

goooo
Exhaust Gas

000moOomoOomono
CFW, LO, FO, SW

gooo
Bearing

0o0moooooag
Indoor , Freezing Ambient

0000 ooooooa
Intrinsically Safety System

ooad
Feature

goooooomoooobooo
goooobooomoooooo
Wide Temperature Range./Good Response.
Tough in the vibration and shock resistance at
high temperature.

15

ooo0ooooooooooo
oooooooomoooooo
Wide Temperature Range./Good Response.
Tough in the vibration and shock resistance at
high temperature.

15

goooooooooooooo
gooboboommoooboooo
Wide Temperature Range./Good Response.

Good Vibration Resistance./Easy Maintenance.

16
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RESISTANCE BULB LIST FOR SELECTION (FOR LAND/PLANT)
0000000000000 000

000 Protecting Tube | 000 OO Terminal
oooo ooomoo O0O000mmO | O0¢ D mmO OOO0O0s |00000OmO
Type Operating Temp. o D Ld Loa Lobe ooa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
-200 O 100
R-14 00O 350 o o 150, 200, 300 (3.2,4.8,6.4,8.0 O 0Jo.1
00 500
-200 O 100
R-35 00O 350 o o 150, 200, 300 |3.2,4.8,6.4,8.0 O 020
00O 500
-200 O 100
R-40 00 350 o o 150, 200, 300 [3.2,4.8,6.4,80 O 020
00O 500
-200 O 100
R-90 00O 350 o o 150, 200, 300 |3.2,4.8,6.4,8.0 O 020
0 0O 500
-200 O 100
R-96 00O 350 o o 150, 200, 300 8.0,10,12,15 O O
00 500
-200 O 100
00 350
ME-101 o o 500, 750, 1000 8.0,12,22 O O
00O 500
00 850
-200 O 100
00 350
ME-102 o o 500, 750, 1000 8.0,12,22 R1/2 g
00 500
00 850
-200 O 100
00 350
ME-103 o o 500, 750, 1000 8.0,12,22 O O
0 O 500
00 850
goooooooooonbon
000 Protecting Tube | 00 OO Terminal
oooo gpoomooo 00000 mmO 0 0O¢ DI mmO gooos 000000 mO
Type Operating Temp. U D Ll Loa Lot ooa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
T-14 00 750 o o 150, 200, 300 [16,3.2,48,64 g 0Jo.1
T-35 00O 750 o o 150, 200,300 [16,3.2,4.8,6.4 O 020
T-40 00O 750 o o 150, 200, 300 [16,3.2,48,64 O 020
T-90 00O 750 o o 150, 200,300 [16,3.2,4.8,6.4 O 020
T-96 00O 750 o o 150, 200,300 |8.0,10,12,15 0 O
ME-1 00 750 o o 500, 750, 1000 8.0,12,22 O a
ME-2 00O 750 o o 500, 750, 1000 8.0,12,22 R1/2 O
ME-3 00O 750 o o 500, 750, 1000 8.0,12,22 O g
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

000 0O Application

ooo

gooog 0O00mO0moomooa oooo 0@mOoOooooo |[obob ooboocooo Eegiiuie 0
Exhaust Gas CFW, LO, FO, SW Bearing Indoor , Freezing Ambient | Intrinsically Safety System
0 0 0 0 0 oooooooo
goooobooomoooooo
O O O O O ooooooo _ 17
Good Measurement Precision./ Tough in
the vibration and shock resistance at high
O O O 0 0 temperature./Good Response.
o oooooooo
O00oCcOoooomoooooo
o ooooood - _ 17
Good Measurement Precision./ Tough in
the vibration and shock resistance at high
© temperature./Good Response.
o gooooobommoooboooo
opooooo@mooooooo
o Good Measurement Precision./Good Response. 17
Good Vibration Resistance./Good Corrosion
o Resistance.
o ooo0ooooOmooooooo
0oooDoDommooooooo
e} Good Measurement Precision./Good Response. 17
Good Vibration Resistance./Good Corrosion
® Resistance.
o gooooooooooooooo
o gooooo@mooobooooo 18
Good Measurement Precision./Good Response.
o Good Vibration Resistance./Easy Maintenance.
o
o 0000000 mOooooooo
Good Measurement Precision. 18
o Good Response.
o
© goooooocooooooooo
o opoooobooomoooooo
Good Measurement Precision./Good Response. 18
o Tough in the vibration and shock resistance at
high temperature.
o
© ooo0ooooOmoooooog
o 0o0o0DoOD0moooooooO
Good Measurement Precision./Good Response. 18
o Good Vibration Resistance./Good Corrosion
Resistance.
o
000 O Application
ood
gooog QO00mO0Omoomooa oooo 0@mOoOooooo |[obob oococooo Eegiiie 0
Exhaust Gas CFW, LO, FO, SW Bearing Indoor , Freezing Ambient | Intrinsically Safety System
opooooooo
u 0 o o o Wide Temperature Range. 19
oooooooo
© © °© Wide Temperature Range. 19
opooooooo
°© © Wide Temperature Range. 19
oooooooo
°© Wide Temperature Range. 19
oooooooo
°© °© Wide Temperature Range. 20
oooooooo
© Wide Temperature Range. 20
oooooooo
© Wide Temperature Range. 20
- oooooooo 20

Wide Temperature Range.
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PLATINUM THERMAL RESISTANCE BULB
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PLATINUM THERMAL RESISTANCE BULB
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PLATINUM THERMAL RESISTANCE BULB
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THERMO—COUPLE TYPES & DIMENSIONS
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RESISTANCE BLUB IN ADDITION; SPECIAL




PLATINUM THERMAL RESISTANCE BULB

>
USE PRODUCTS T YPES & DIMEIQgI '
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THERMO-COUPLE
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RESISTANCE OF PLATINUM THERMAL RESISTANCE BULB

googgoogouogonad

Pt100Q [0 Ro=100.00Q 0 R100/R0=1.3851 UnitQ
Temperature | ) Temperature
000 100 0 000 0 100 200 300 400 500 600 700 800
0 60.26 100.00 0 100.00 | 138.51 | 175.86 | 212.05 | 247.09 | 280.98 | 313.71 | 345.28 | 375.70
4.07 3.91 3.90 3.78 3.67 3.56 3.44 3.32 3.21 3.10 2.98
10 56.19 96.09 10 103.90 | 142.29 | 179.53 | 215.61 | 250.53 | 284.30 | 316.92 @ 348.38 A 378.68
4.08 SI9S) 3.89 3.78 3.66 3.54 3.43 3.32 3.20 3.08 2.97
20 52.11 92.16 20 107.79 | 146.07 | 183.19 | 219.15 | 253.96 | 287.62 | 320.12 | 351.46 | 381.65
4.11 3.94 3.88 3.76 3.65 3.53 3.42 3.30 3.18 3.07 2.95
.30 48.00 88.22 30 111.67 | 149.83 | 186.84 | 222.68 | 257.38 | 290.92 | 323.30 A 354.53 | 384.60
4.12 SI05 3.87 3.75 3.63 3.53 3.40 3.29 3.18 3.06 2.95
-40 43.88 84.27 40 11554 | 153.58 | 190.47 | 226.21 | 260.78 | 294.21 | 326.48 | 357.59 | 387.55
4.16 3.96 3.86 3.75 3.63 351 3.40 3.28 3.16 3.05 2.93
.50 39.72 80.31 50 119.40 | 157.33 | 194.10 | 229.72 | 264.18 | 297.49 | 329.64 360.64 390.48
4.18 3.98 3.84 3.72 3.61 3.49 3.38 3.26 SHIIS 3.03 ’
60 35.54 76.33 60 123.24 | 161.05 | 197.71 | 233.21 | 267.56 | 300.75 | 332.79 | 363.67 0
4.20 4.00 3.84 3.72 3.60 3.49 3.37 3.26 3.14 3.03
70 31.34 72.33 70 127.08 | 164.77 | 201.31 | 236.70 | 270.93 | 304.01 | 335.93 | 366.70 0
4.24 4.00 3.82 3.71 3.59 3.48 3.36 3.24 SHIES 3.01
.80 27.10 68.33 80 130.90 | 168.48 | 204.90 | 240.18 | 274.29 | 307.25 | 339.06 | 369.71 0
4.27 4.03 3.81 3.69 3.58 3.46 3.35 3.24 3.12 3.00
-90 22.83 64.30 90 134.71 | 172.17 | 208.48 | 243.64 | 277.64 | 310.49 | 342.18 @ 372.71 0
431 4.03 3.80 3.69 857 3.45 3.34 3.22 3.10 2.99
-100 18.52 60.26 100 138.51 | 175.86 | 212.05 | 247.09 | 280.98 | 313.71 | 345.28 | 375.70 O

(Remarks)prepared according to JIS C 1604-1997.

JPt100Q [0 Ro=100.00Q O Ri00/R0o=1.3916 UnitQ
Temperature ) ) Temperature
000 100 0 000 0 100 200 300 400 500 600
0 59.57 100.00 0 100.00 139.16 177.13 213.93 249.56 284.02 317.28
4.13 3.98 3.97 3.85 3.73 3.61 3.50 3.38 3.26
10 55.44 96.02 10 103.97 143.01 180.86 217.54 253.06 287.40 320.54
4.15 4.00 3.96 3.84 3.72 3.61 3.49 3.37 3.24
20 52.29 92.02 20 107.93 146.85 184.58 221.15 256.55 290.77 323.78
4.18 4.01 3.95 3.82 3.71 3.59 3.47 3.35 3.24
.30 47.11 88.01 30 111.88 150.67 188.29 224.74 260.02 294.12 327.02
4.20 4.02 8108 3.82 3.70 3.58 3.47 3.35
-40 4291 83.99 40 115.81 154.49 191.99 228.32 263.49 297.47 0
4.23 4.03 3.92 3.80 3.68 3.57 3.45 3.33
50 38.68 79.96 50 119.73 158.29 195.67 231.86 266.94 300.80 0
4.26 4.05 3.91 3.79 3.68 3.56 3.44 3.32
-60 34.42 75.91 60 123.64 162.08 199.35 235.45 270.38 304.12 0
4.30 4.06 3.90 3.78 3.66 3.54 3.42 3.31
70 30.12 71.85 70 127.54 165.86 203.01 238.99 273.80 307.43 0
4.32 4.08 3.88 3.77 3.65 3.54 3.42 3.29
.80 25.80 67.77 80 131.42 169.63 206.66 242.53 277.22 310.72 0
4.34 4.09 3.88 3.75 3.64 3.52 341 3.29
-90 21.46 63.68 90 135.30 173.38 210.30 246.05 280.63 314.01 0
4.32 411 3.86 SNS 3.63 SESH SISO 3.27
-100 17.14 59.57 100 139.16 177.13 213.93 249.56 284.02 317.28 O

(Remarks)prepared according to JIS C 1604-1989.
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PLATINUM THERMAL RESISTANCE BULB

TYPE APPROVAL OF
THE CLASSIFICATIONS

oo obdooouoboobod

O NK,LRS,DNV,BV,GLR,KR,ABS,RINA,CCS

0 OPTION OF THE RESISTANCE BULB
0 000000000000000

ggoboobobooboboboooobbooooobbboobo
gogooooooobdoobobobobbobbobbboboogg o
oooooooPTR-2S,25D,2SC,PTR-2L,2LD,2LN70

The platinum thermal resistance bulb which are described in the brochure are standard models,
and any resistance bulbs can be provided as shapes/others.

(EX.DOUBLE ELEMENTS MODEL:PTR-2S SERIES,PTR-2L SERIES)

SPECIFICATION OF RESISTANCE BULB

odobogboobobbd

000000o0oooooooooooDooooooooo
Please fill in the following items when ordering to our company

O
O
O
O

3 ogpooooooo
Service Range(°C)

4 000 Pt100Q /JPt100Q
Resistance Symbol Pt100 or JPt100

5 000 LOODOO (mm)
Protecting Tube "L" and "D" Size(mm)

6 Size of Screw

7 ooooooo
Cable Gland Size

8 gooooa v =
With Protecting Well esl] Jorll U No

oooooooo
9 Ship Yard O Ship Name O

ogoooooo
Ship No. O Delivery Date a

lo Jodb No. DO OO
Engine No. and Engine Type
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What is Thermo-Couple?

Joodon

goboobooooooobOobOoooooooooobbooooo
jg20000000000000000000O0OCO0O0OO0OOOOOOOOOOOOOOOOCD 200000000000000OO0
gooooooooooooobooooobooboooobOob@moboOoooooooboboboobOOoOoooboOobobobOooooooboo
goobooooooogooboboooobobooooboboobooooobooboooooooboooooobooo O

U Thermocouple has been developed in order to measure the temperature by making use of Seebeck effect.

2 types of metal are connected, one to become as a hot junction tip and the other as a reference junction tip (output terminal
side). If the temperatures at these 2 tips are made different, a thermo-electromotive force having a constant relationship with that
temperature difference is generated. Here, if you keep the reference junction tip at a constant temperature, you will know the
temperature at hot junction tip.

Thermocouple is a sensor in which this principle has been incorporated. It is the best sensor among all contact type temperature
sensors and can measure in the range of highest temperature.

....... S ‘
g 1° | .
]
pobe 000 ! oo !
_ _ X o looo
. o O
....... |

gooooooboboobooboooooooOoOoOObObcO0O0O0OO0OOO0OOOOOO0COOOOOO0OOO00OOOOOOOOOODOOO
ooooooooooo

0 The temperature of reference junction tip can be kept at constant by, for instance, putting it in an icebox. However nowadays,
because a temperature compensating circuit has been built in the current standard temperature measuring device, connection to

the measuring device is performed by extension lead wire.

[0 Standard Type & Specifications

gogoboogooogo

[0 [0 O SPECIFICATIONS
EYEE og oo goooboOmooooo gooomooo od
Kind Class Operating Temp. Material of Tube Remarks
MCA-D K 2 o0 750 SUS304
MCA-S K 2 o0 750 SUS304
MCA-HN1 K 2 o 750 SUS304

oooooo0ooooooOoooo0oOoooOooooooo
NOTELU In addition, please ask separately about special specification.
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THERMO-COUPLE

The Kind of Thermo-Couple

oo | gooooo gogd Summary
B 6000 15000 O00MMOO000030% 000000000 |000OPt-30Rh
Oi17ooOon D0 OO0O0O6%»IOOOOO0ODOOO 00 Pt-6Rh
17000000000 O00O0ODOO0OO | Can be used for long hours in an atmosphere of
00000000000 O0O0OoO0O0 | oxidation and inert gas at a temperature up to 17000
goooooooooo Cannot be used in an deoxidization atmosphere or in
any metallic vapor.
R 00 14000 D0 ODO0OO13%O000000000 |00MIPt-13Rh
O1eo00 0 |(DOMOOO oompt
O0o0ooooooooooboOooogd | This type is most used among precious metal type
goooo thermocouples and has a stable nature.
0000o000Oo@oOdDoooooo | strong against oxidization atmosphere and weak
oomoooooono against deoxidization atmosphere.
Also weak against hydrogen and metallic vapor
atmosphere.
S 00 14000 |0 O0O00O010%000000000 |00MJPt-10RN
O1eoo00 0 |(HOMOOO gommpt
gdopooomooooooooooo Stability is excellent. Other characteristics are the
same as R thermocouple.
N |-200 0 10000 |D0M 00000 MOOOOOOO0OOOOO |00MDNi-14.2Cr-1.4Si
0120000 oooo 001 Ni-4.4Si-0.15Mg
J0MoooooDoooooooooood | This type was developed in order to eliminate the
O weak points of K thermocouple.
KOOOOOOOOOOoooooooog | By increasing the contents of Silicon and Chromium,
gosioccooooooooooononO | the acid resistance at high temperature has been
000000MO00000000000000 | improved and the short range ordering characteristics
oooooooooog have been reduced.
000000000000 0O0D0DO0O000 | Because not used so much, its features have not been
fully utilized yet.
K [-200 0 10000 00 00000 DO OOO0O0O 00 Ni-10Cr , 00 M Ni-2Al-2Mn-1Si
0] 120000 00000000000 00000000 | Presently, most used for industrial purposes and its
jJmzoo00000OOO0OoOOOOOn | price is less expensive. It can be used at a temperature
0000000000 mOoooOoon | up to 12000. The linearity of thermo-electromotive
jooooomooooboomooo force is excellent, strong against oxidization atmosphere
and metallic vapor, but weak against deoxidization
atmosphere] sulfur dioxide, etc.[]
E |-2000 7000 0000000 IDOMMOODOO0O0O0O0 |O000OJNi-10Cr 00 Cu-45Ni
0800000 00 00o000000000o0o0a0 | strong against oxidization and inert gas, but weak
oood against deoxidization atmosphere.
O0000000o0OO00oooooooOg | The resistance of thermocouple element wire is large
ooooo and change by temperature is small.
J00O000DO0pDoooooooonO | The thermo-electromotive force is the largest among
goooooo all thermocouples presently put in actual use.
J 00 6000 |DO0MO0OmMmOOOCoOoo 000 99.5Fe , 000 Cu-45Ni
075000 D0 o0oooooooooooOog | strong against such deoxidization atmosphere as
ooo hydrogen, carbon monoxide, etc.
gboboooDomomooooog Although the linearity is good butO +[ Ping tends to
get rusty.
T |-2000 3000 ODO0MOO0OIDOMOOOoOOOO 000 Cu ,00M0 Cu-45Ni
035000 oudooooOoooDooooooood | This thermocouple is the only type for which the

gooobooooboooooooooo
goood

temperature error around OO is compensated. Suitable
for deoxidization atmosphere at low temperature. Heat
conductivity error is large.
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Tolerance to Thermo-Couple

Jobooodd

oog 000000 (2)0Classification by tolerance (2)
Type OO0 O00OClass 1 00000 Class 2 OO000OClass 3
opooo 0 0 6oo0 O Oo8ooOO
Temp. Range 60000 TO 8000
00O Tolerance O O + 40
B oooo . 6000 001700000 g8oo0 o Oi1izooO OO
Temp. Range 60000 TO 17000 80000 TO 17000
00 0O Tolerance O + 0.0025]|t| + 0.005]|t|
oooo ogogi1iooCOO ooooeoondnO 0
Temp. Range oooTO11000 oo TO 6000
000 Tolerance + 10 +1.50 g
RS oooo q 6000001600000 .
Temp. Range 60000 TO 16000
00O Tolerance O + 0.0025]|t| O
opooo -40000375000 -40000333000 6700040000
Temp. Range -4000TO 3750 -4000TO 333 -16700TO 400
000 Tolerance + 1.50 + 2.50 + 2.50
N oooo 3750001000000 3330001200000 -200000-167000
Temp. Range 37500 T0O 10000 33300 TO 12000 -20000TO-1670
00O O Tolerance + 0.0041]t| + 0.0075]|t| + 0.015]|t|
oooo -40000375000 -4000 0333000 6700040000
Temp. Range -4000TO 3750 -4000TO 3330 -16700TO 400
00O O Tolerance + 1.50 + 2.50 + 2.50
K oooo 3750001000000 3330001200000 -200000-167000
Temp. Range 37500 T0O 10000 3330 0TO 12000 -20000TO-1670
00O O Tolerance + 0.0041|t| + 0.0075]|t| + 0.015]|t|
oooo -400 00375000 -40000333000 -le700 040000
Temp. Range -4000TO 3750 -4000TO 3330 16700 TO 400
00O O Tolerance + 1.50 + 2.50 + 2.50
£ oooo 375000800000 333000900000 -200000-167000
Temp. Range 37500 TO 8000 3330 0TO 9000 -20000TO-1670
00O O Tolerance + 0.0041|t| + 0.0075]|t| + 0.0157|t|
oooo 40000375000 -400 00333000 0
Temp. Range -4000TO 3750 -4000TO 3330
00 O Tolerance + 1.50 + 2.50 g
J oooo 375000750000 333000750000 O
Temp. Range 37500 TO 7500 3330 0T0O 7500
00O O Tolerance + 0.0041|t| 0.0073]|t| O
oooo 40000125000 -400 00133000 6700040000
Temp. Range -4000TO 1250 -4000TO 1330 -6700TO 400
- 0 00 Tolerance + 0.50 +1.00 +1.00
oooo 125000350000 133000350000 -200000-67000
Temp. Range 12500 T0O 3500 13300 TO 3500 -20000 TO-670

0 0O 0O Tolerance

+0.004]|t|

+ 0.0075]|t|

+ 0.015]|t|

omooooooOoooo0OooOOoooo0oobOo00oooOoooooooOoUoDoO0UoDOoOUOoDOOoOoOoOOoobDoOooo
NOTES(2)0 Tolerance means allowable maximum of the remainder of the temperature converted from thermoelectromotive force

00 00 O Ousing the table of the reference thermoelectromotive force subtracted by the temperature of measuring junction.
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THERMO-COUPLE

Table for "K"standard Thermo-Electromotive Force

KOODOoOdgogoooood

oopv

oo@)

K. 0 10 20 30 40 50 60 70 80 90
-200 5891 | -6035 | -6158 | -6262 | -6344 | -6404 | -6441 | -6458

-100 -3554 | -3852 | -4138 | -4411 | -4669 | -4913 | -5141 | -5354 | -5550 | -5730

0 0 -392 778 1156 | -1527 | -1889 | -2243 | -2587 | -2920 | -3243
oo@)
. 0 10 20 30 40 50 60 70 80 90
0 0 397 798 1203 1612 2023 2436 2851 3267 3682

100 4096 4509 4920 5328 5735 6138 6540 6941 7340 7739
200 8138 8539 8940 9343 9747 | 10153 | 10561 | 10971 | 11382 | 11795
300 12209 | 12624 | 13040 | 13457 | 13874 | 14293 | 14713 | 15133 | 15554 | 15975
400 16397 | 16820 | 17243 | 17667 | 18091 | 18516 | 18941 | 19366 | 19792 | 20218
500 20644 | 21071 | 21497 | 21924 | 22350 | 22776 | 23203 | 23629 | 24055 | 24480
600 24905 | 25330 @ 25755 | 26179 | 26602 | 27025 | 27447 | 27869 | 28289 | 28710
700 29129 | 29548 | 29965 | 30382 | 30798 | 31213 | 31628 | 32041 | 32453 | 32865
800 33275 | 33685 | 34093 | 34501 | 34908 | 35313 | 35718 | 36121 | 36524 | 36925
900 37326 | 37725 | 38124 | 38522 | 38918 | 39314 | 39708 | 40101 | 40494 | 40885
1000 | 41276 | 41665 | 42053 | 42440 | 42826 | 43211 | 43595 | 43978 | 44359 | 44740
1100 | 45119 | 45497 | 45873 | 46249 | 46623 | 46995 | 47367 | 47737 | 48105 | 48473
1200 | 48838 | 49202 | 49565 | 49926 | 50286 | 50644 | 51000 | 51355 | 51708 | 52060
1300 | 52410 | 52759 | 53106 | 53451 | 53795 | 54138 | 54479 | 54819




gobbobooogogod
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Comparison with resistance temperature detector(RTD)

goboboobooooooobbooooooooooboooo

goooOoOoooooooOobooooooOoooooooo
oooo

gooooOooooooooOoOoOOOOoooOooooo
goooooooooboooo

gobooo0ooOoOoboobocoooooboooooooooon
ooo

When selecting a thermo-couple

goboobooooboobuoobobuoobboobooboboUbboUobooboboog
When selecting a thermocouple, pay your consideration to the temperature range for use, required configuration,
atmosphere of use and the nature and responding ability of the item subject to temperature measurement.

B, R, S, K and E thermocouples are strong against oxidization
but weak against deoxidization. On the other hand, J and
T thermocouples are strong against deoxidization but weak
against oxidization. However, these types of thermocouple
have no serious trouble in any atmosphere if no hydrogen is
present when protective tube is used.

You can use K thermocouple in a temperature atmosphere
up to 1000°C. However, if you want to use for a long
period of time, or improve the measuring accuracy,
it is recommendable for you to use B or R or S type
thermocouple, which is an expensive one, though.

In a temperature atmosphere of 1000°C or less, K
thermocouple is less expensive and used in general.

For measuring in a temperature atmosphere of 400°C
or less, J thermocouple or E thermocouple, which has a
large thermo-electromotive force, is used. In a temperature
atmosphere between 250°C and below zero, T thermocouple
is used. However, K thermocouple is used in general in
relation to the peripheral devices.

Because T thermocouple has considerably a large thermo-
electromotive force, it can be used for measuring with
accuracy in a temperature range between -200°C and 350°C.

B thermocouple requires no extension lead wire. Its nature
is stable when compared with R thermocouple. The degree
of its deterioration in a deoxidization atmosphere is slightly
lower than that of R and S thermocouples.

The heat capacity of temperature detecting element of RTD
is larger than that of a thermocouple.

In an atmosphere where vibration or impact is considerably
large, a thermocouple has an advantage over RTD.

RTD is suitable for accurate measurement in an atmosphere
of minus temperature and in the neighborhood of room
temperature.

Because RTD requires no compensation for reference
junction tip and extension lead wire, the total measurement
error can be made smaller.

RTD can measure at 1 digit higher accuracy level than
thermocouples.
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

gooobooaon

Setting depth and position

oo b 0oooooooo o
In order to measure the temperature accurately, you should pay your careful attention so that the temperatures of an
item subject to measurement and the temperature detecting element become the same.
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ocoooooO0OOooOoOoOCcOOoOOOOOCboOOoOoOoooo
goodoobooooooboOoooooOoonOasoz2o000
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gooooooboobobobocooooooobood

pgobobooooooooooooooooboboOoooooooo
0 0oooooo

gboooooOo0oooooOoOoooobooboooooooo
0 0ooooo

When a sensor is set as deeper as possible, the impact
of wall temperature and ambient temperature against
the sensor becomes smaller. When measuring in a high
temperature atmosphere, it is recommendable to keep the
insertion depth at 15 to 20 times of the sensor’s diameter
when covered by a metal protective tube and at 10 to 15
times when covered by non-metal protective tube.

It is desirable that the heat capacity of a sensor is smaller
than the item subject to temperature measurement and such
thermal conditions as conductivity and convective flow do not
change.

When measuring in such a high temperature atmosphere
as the protective tube becomes soft and bends, insert the
sensor vertically or equip it with an adequate holder.

When any noise should be generated in the output by any
induced fault from power cable etc., change the setting
positions of the sensor and lead wire or shield the lead wire.

In order to reduce the error in measurement caused by any
heat loss from the protective tube, it is recommendable to
protect the exposed portion(s) of protective tube as far as
possible.

The case of a measurement of fluid temperature within the
piping is shown in the sketches below.

a) When the pipe diameter is relatively large and sufficient
O insertion depth can be secured.

b) When the pipe diameter is small and sufficient insertion
0 depth cannot be secured, set the sensor obliquely against
O the flow direction.

¢) When the pipe diameter is further smaller, secure a convex
[ portion or set on the curved point.

[J Temperature measurement of piping line
guouooooon

.
it
B =
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Cause of measurement error
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If you use a thermocouple for long hours at the overheat limit
for use, an error could occur to the thermo-electromotive
force because the quality of thermocouple material may
change.O

When thermocouple circuit resistance is strong and if you do
not pay attention to the input impedance of the instrument,
the display on the sensor may become incorrect.

The insulation resistance of magnetic tube insulating the
thermocouple element wire drops at a high temperature
range of 800°C or more, which may cause any error in the
displayed value or printing turbulence of the recorder.

If any soot or dust should adhere to the protective tube in a
high temperature range, the heat resistance will increase,
causing the measured temperature to become lower than the
actual temperature.

When measuring the temperature through a hole of brick
layered furnace, pay your attention no cool air should enter
through any cracked joint.

If you total the error arising from thermocouple, extension
lead wire, display device (compensator for reference junction
tip), etc, it becomes unbelievably large error in total. The
sketch indicates the maximum total error permitted by
JIS. Even when actually measuring at 200°C, the error is
generally kept within + 3°C.

[0 Maximum total error permitted by JIS
aJistoodooooooooonn

Item subject to temperature Thermocouple Class 2 Extension lead wire Class 2 : + 30 Display Class 0.5 (max. 10000 ) Total error
measurementd 0 000 oooooooo 000000000 £ 30 (00000000 o5(max.10000) OOOO
2000 + 2.50 + 30 + 50 + 10.50
8000 + 60 + 30 + 50 + 140

Q7

oooboooo0oboooooboooooooooogooo
Jo0oooooooooo0O000o00000000o00o0
pgobooooooOooooo isoobobbboobooboooo
ooooo

When the temperature should exceed the level around
room temperature, the error of extension lead wire reaches
considerably high value, as shown in the sketch in the right
column. It is recommendable that the temperature at the
contact point of thermocouple with the extension lead wire
be kept as low as possible. You should be careful so that its
temperature never exceeds 150°C.

VX
] /
7 ,VX
o 0 6/wx
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

Others

0000000000000 odooooooooooog For the sensor of lead wire type, be careful not to insert its
0oooooo sleeve together into the item subject to measurement.

2 Joooooooooooooooooooooooogood If you use the sensor of sheathe type by extending its bent
ooooooooOoOooooooooooooooo portion, it may be disconnected inside or any deformation

could occur to its element wire.

000000000000 000D000000000000 If the outside diameter of a sensor is made larger, its nature
@ 3 Joo0o0o00000000oO00ooooon of corrosion proof and heat resistance will become better.
However, the speed of its heat response will become slower.

In general, the speed of RTD is slower.

00000000000 OooOooooooooooooog When measuring the temperature of any gaseous body
0000000000000 oooooooooooon flowing at high velocity, any heat will be generated by its
ooooooooo compressibility or internal friction, which may cause a case a

temperature higher than the actual one is indicated.

MEIYO ELECTRIC Co.,Ltd. 30



ooooo ooooo

BRG ES i ARTV AL

MEIYO ELECTRIC Co.,Ltd.

0o000000424-0066 0000000000 48500
00000 0OTELD 054B45-2212[0 FAX] 054[B45-2215
000 000http://www.meiyoelc.co.jp

00000 0E-maild sal-shimizu@meiyoelc.co.jp
U0 000OTELO3-5436-60410 FAX.03-5436-6042

U0 00D0DTELO06-6885-115200 FAX.06-6885-0033

485 Nanatsushinya Shimizu-ku Shizuoka City,Shizuoka
2012.6.2000



