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RESISTANCE
THERMOMETER SENSOR

Generally, electrical resistance of metal varies, depending on the
temperature. Platinum in particular is more linear and has a higher
temperature coefficient than most other metals. It is therefore
suitable for temperature measurements. Platinum has excellent
properties chemically and physically. Industrial high purity elements
are readily obtained, which can be used over a long period of time
as the resistance element for temperature measurements. The
Characteristics are specified in JIS and other foreign standards;
thus, it permits a highly accurate temperature measurement.

Configuration

The resistance temperature detector is composed of a resistance
element, internal conductors. insulated tube, protection tube,
reinforcing tube, terminal head and other necessary mounting
attachments.

1. Resistance element

The resistance temperature uses our high-precision ceramic
element (CERACOIL). provided with a stainless steel fin having
excellent heat transfer, which is secured within the protection tube,
providing excellent resistance to vibration.

2. Internal lead wire

The internal lead wire is used to connect a resistance element
and terminal. The standard nickel lead wire is of the 3-wire type.
but also available are 2-wire and 4-wire types.

3. Insulated tube

This insulated tube is used for internal lead wire insulation and
short-circuit prevention: fiber glass sleeving is used for low and
medium temperature. and a ceramic insulator for high temperature.

4. Protection tube

This protection tube is used to protect a resistance element, internal
lead wires, etc. from ambient conditions, and is also fitted with
mounting attachments and terminal heads, etc. for easy
installation. This tube may be subjected to extremely severe
operating conditions. It is there-fore necessary to select materials
and shape suitable to the operating temperature, atmosphere,
applications, etc.

5. Terminal head and terminal plate

This terminal head is used to connect the resistance temperature
detector with external lead wire. In addition to the standard
weather-proof E type (Aluminum diecast), also available are other
types of materials and shapes suitable for specific applications.

6. Mounting attachment

This mounting attachment is provided for a protection tube to install
the resistance temperature detector to a measuring point. For
details, see Standard Parts Catalog.
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R-510, 520
RESISTANCE THERMOMETER SENSOR

Type of Resistance thermometer sensor

Z2xaHl 55

JIS C1604-1997

Nominal resistance value at 0°C Class Measuring current R100/RO
ocol UM S X et d = YR
A
Pt100 omA ol 1.3851
(JPt100) B i (1.3916)
HlT Note

1. R100= 100°COl QUo{Mel XMEAXF X5t 1. R100 is the resistance value of the sensing resistor at 100°C
2. RO 0O QUo{Ae] XBtAXIO| Btz 2. RO is the resistance value of the sensing resistor at 0°C

3. JPt100= T X|

Tolerance of Resistance Element to Temperatur

3. JPt100 was abolished from JIS.

e and Applicable Standard Table

MetARtel 2=0f h3t FSAY 24F Mg 72 Uz

- Standard JIS C1604-1997 IEC Pub.751-1983
72
==T Class Tolerance Class Tolerance
& & Type ¥e 583 ('C) = S8t ()
+
Pt100 A + (0.15+0.002]t|) A + (0.15+0.002|t])
VO R0=1.085"1) + (0.3+0.005]t]) B + (0.3+0.0051t])
Hl Note

1. 52Xt XMEAXIe| XAl ZHE EE MEZLHHEO wEtA 1. Tolerance is defined as the maximum allowable deviation

StAbSE ZHOA ESEH2E 2 W 2o F2&= 2XFQ| Z[Ci from the temperature vs. resistance reference table.

St g of St 2. It =modulus of temperature in degrees Celsius without regard
2. [t +- 7150 23t 2= ()l UEtLle SF2&0|ch sign.

Wiring method of Resistance Thermometer Sensors

L el el S

o >>

Two-conductor type:

Since a conductor resistance is added to the resistance value, it
is necessary to reduce the conductor resistance in advance. This
type is not usually used, except for a high resistance RTD's.

Three-conductor type:

Use to eliminate the effect of conductor resistance, care should
be taken for long-distance transmission because a variation of
resistance of conductors has an effect on accuracy. This type of
connection is most widely used in industrial applications.

Four-conductor type :

This type of connection is used for high-accuracy measurement
and standards because it is not affected by conductor resistance.
Generally, a constant current is applied and the resistance value
is measured by a potential difference.
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NEWINS R-510, 520

S2 KA RESISTANCE THERMOMETER SENSOR

Resistance Thermometer Sensor Operating Temperature
S2X A e AIS2E HY

Symbol Division Operating temperature range
7l & T & AE2=8e (C) A
For low temperature
L XNes -200~+100
i B
M For medgm 2te_ranperature 0~350
For high temperature
H 1es 0~650*" C

*1) JPH100E= 500°C 7HK|2

ror

ct

Construction of Resistance Thermometer Sensor
Zexg o 7=

Resistance Element

sexgax  (CERACOIL)

Fin ‘ F

(SUS304)

£

. . v , /
UT : tf/ . Y G
ar ME—=
! | {
i Support Tube ! / /
5 CRE] /] H
| " Insulation Tube / /
3 63  Heigw /
e = R . —_l Ni Conductor /
H-a=s ) | I
Type Approx. Dia.
g 4 of d J
Pt100
(JPt100) 7 9 11 16

Material and Standard Dimensions for Protection Tube
ojo|ZA| Hso| & E&EF 7|

Dimension o
= 7 Rfeze. Larseith Max. Temp. Limit
Material Symbol Comm) il.EH"OI c) Feature
= 191 i E 7
S = ME7I= oD T 1D (mm) Nor. Max. =
A wz o4 8 3
10 7 - U, LA, igstajo @4+ & 8¢
7tA0f 2k5tct,
SUS304 A e = 850 s Having high heat resistance, acid
15 11 3950 resistance, and alkali resistance.
10 7 Ui, LA LHYstals SUS3049t #iEteix|gt
2000 20 UM LHAlEES 25¢ct
SUS316 © 12 9 850 950 Almost same as SUS304 in heat
resistance, acid resistance and alkali
15 11 3950 resistance, but corrosion resistance is
higher than SUS304 at high temperature.
SUS3162| Co| U¥S ZAIS ZHo= A WEA
SUS316L cL = ° — 850 g5 || 7 e MO
15 11 3950 C amount decreased from SUS316.
Intergranular corrosion resistant material.
2o UM AYE =2 EX|g
D20 AstElof EMZICH
Titanium T 15 11 3950 250 500 Corrosion resistance at low temperature
is fairly good, but oxidized and fragile at
high temperature.
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Temperature / Res

R,=100.00 0 Rioo/ Ro=1.3850
Ewe| o -1 -2 -3 -4 -5 -6 -7 -8 -9 —10 |@ET
—200 | 18.49 - - - — - - - - — —| —200
-190 | 22.80 22.37 21.94 21.51 21.08 20.65 20.22 19.79 19.36 18.93 18.49| —190
—180 | 27.08 26.65 26.23 25.80 25.37 24,94 24,52 24.09 23.66- 23.23 22.80| —180
—-170 | 31.32 30.90 30.47 30.05 29.63 20.20 28,78 28.35 27.93 .27.50 27.08| —170
—160 | 35.53 35.11 34.69 34.27 33.85 33.43 33.01 32.50 32.16 31.74 31.32| —160
—150 | 39.71 39.30 38.88 38.46 38.04 37.63 37.21 36.79 36.37 35.95 35.53| —150
—140 | 43.87 43.45 43.04 42,63 42.21 41.79 41.38 40.96 40.55 40.13 39.71| —140
—130 | 48.00 47.59 47.18 46.76 46.35 45.94 45.52 45.11 44.70 44.28 43.87| —130
—120 | 52.11 51.70 51.29 50.88 50.47 50.06 49.64 49.23 .48.82 48.41 48.00| —120
~110 | 56.19 55.78 55.38 54.97 54.56 54.15 53.74 53.33 52,92 52,52 52.11| —110
—100 | 60.25 59.85 59.44 59.04 58.63 58.22 57.82 57.41 57.00 56.60 56.19| —100
— 90 | 64.30 63.90 63.49 63.09 62.68 62.28 61.87 61.47 61.06 60.66 60.25| — 90
— 80 | 68.33 67.92 67.52 67.12 66.72 66.31 65.91 65.51 65.11 64.70 64.30| — 80
— 70 | 72.33 71.93 71.53 71.13 70.73 70.33 69.93 69.53 69.13 68.73 68.33| — 70
— 60 | 76.33 75.93 75,53 75.13 74.73 74.33 73.93 73.53 73.13 72.73 72.33| — 60
— 50 | 80.31 79.91 79,51 79.11 78.72 78.32 77.92 77.52 77.13 76.73 76.33| — 50
— 40 | 84.27 ~83.88 83.48 83.08 82.60 82.20 81.89 81.50 81.10 80.70 80.31| — 40
— 30 | 88.22 87.83 87.43 87.04 86.64 86.25 8585 8546 8506 84.67 84.27| — 30
—20 | 92.16 91.77 91.37 90.98 90.59 90.19 89.80 89.40 89.01 88.62 88.22| — 20
— 10 | 96.09 95.69 95.30 94.91 94,52 94.12 93.73 93.3¢ 92.95 92,55 92.16| — 10
0 |100.00 99.61 99.22 98.83 98.44 98.04 97.65 97.26 96.87 96.48 96.09 0
0 1 2 3 4 5 6 7 8 9 10

0 |100.00 100.39 100.78 101.17 101.56 101.95 102.34 102.73 103.12 103.51 103.90 0
10 {103.90 104.29 104.68 105.07 105.46 105.85 106.24 106.63 107.02 107.40 107.79 10
20 |107.79 108.18 108.57 108.96- 109.35 109.73 110.12 110.51 110.90 111.28 111.67 20
30 111,67 112.06 112.45 112.83 113.22 113.61 113.99 114.38 114.77 115.15 115.54 30
40 |115.54 115.93 116.31 116.70 117.08 117.47 117.85 118.24 118.62 119.01 119.40 40
50 |119.40 119.78 120.16 120.55 120.93 121.32 121.70 122.09 122.47 122.86 123.24 50
60 [123.24 123.62 124.01 124,30 124.77 125.16 125.54 125.92 126.31 126.69 127.07 60
70 |127.07 127.45 127.84 128.22 128.60 128,98 129.37 120.75 130.13 130.51 130.89 70
80 |130.89 131.27 131.66 132.04 132:42 132.80 133.18 133.56 133.94 134.32 134.70 80
90 |134.70 135.08 135.46 135.84 136.22 136.60 136.98 137,36 137.74 138,12 138.50 90
100 |138.50 138.88 139.26 139.64 140.02 140.39 140.77 141,15 141.53 141.91 142.29 100
110 |142.20 142.66 143.04 143,42 143.80 144.17 144.55 144.93 145.31 145.68 146.06 110
120 |146.06 146.44 146,81 147.19 147.57 147.94 148.32 148.70 149.07 149.45 149.82 120
130 |149.82 150.20 150.57 150.95 151.33 151,70 152,08 152.45 152.83 153.20 153.58 130
140 |153.58 153.95 154.32 154.70 155.07 155.45 155.82 156.19 156.57 156.94 157.31 140
150 | 157.31 157.69 158.06 158,43 158.81 159.18 159.55 159.93 160.30 160.67 161.04 150
160 |161.04 161.42 161.79 162.16 162.53 162,90 163.27 163.65 164.02 164.39 164.76 160
170 [164.76 165.13 165.50 165.87 166.24 166.61 166.98 167.35 167.72 168.09 168.46 170
180 |168.46 168.83 169.20 169.57 169.94 170.31 170.68 171,05 171.42 171.79 172.16 180
190 |172.16 172.53 172.90 173.26 173.63 174.00 174,37 174.74 175.10 175.47 175.84 190
200 [175.84 176.21 176.57 176.94 177.31 177.68 178.04 178.41 178.78 179.14 179.51 200
210 [179.51 179.88 180.24 180.61 180.97 181.34 181.71 182.07 182.44 182.80 183.17 210
220 {183.17 183.53 183.90 184.26 184.63 184.99 185.36 185.72 186.09 186.45 186.82 220
230 |186.82 187.18 187.54¢ 187,91 188.27 188.63 189.00 189.36 189.72 190.09 190.45 230
240 |190.45 190.81 191.18 191.54 191.90 192.26 192.63 192.99 193.35 193.71 194.07 240
250 |194.07 194.44 194.80 195.16 195.52 195.88 196.24 196.60 196.96 197.33 197.69 250
260 |197.69 198.05 198.41 198.77 199.13 199.49 199.85 .200.21 200.57 200.93 201.29 260
270 |201.29 201.65 202.01 202.36 202.72 203.08 203.44 203.80 204.16 204.52 204.88 270
280 |204.88 205.23 205.59 205.95 206.31 206.67 207.02 207.38 207.74 208.10 208.45 280
290 |208.45 208.81 209.17 209.52 209.88 210.24 210.59 210.95 211.31 211.66 212,02 290
300 |212.02 212.37 212.73 213.09 213.44 213.80 214.15 214.51 214.86 215.22 215.57 300
310 |215.57 215.93 216.28 216.64 216.99 217.35 217.70 218.05 218.41 218.76 219.12 310
320 |219.12 219.47 219.82 220.18 220.53 220.88 221.24 221.59 221.94 222.29 222.65 320
EEC| 0 1 2 3 4 5 6 7 8 9 10 | &k TC
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=2 XA RESISTANCE THERMOMETER SENSOR

R,=100.00 O Rioo/ Ro=1.3850
SEwi 8 1 2 3 4 5 6 7 8 9 -] e=g A
330 | 222.65 223.00 223.35 223.70 224.06 224.41 224.76 225.11 225.46 225.81 226.17 330
340 | 226.17 226.52 226.87 227.22 227.57 227.92 228.27 228.62 228.97 229.32 22967 340 B
350 | 229.67 230.02 230.37 230.72 231.07 231.42 231.77 232.12 232.47 232.82 233.17 350
360 233.17 233.52 233.87 234.22 234.56 234.91 235.26 235.61 235.96 236.31 236.65 360
370 236.65 237.00 237.35 237.70 238.04 238.39 238.74 239.09 239.43 239.78 240.13 370 C
380 240.13 240.47 240.82 241.17 241.51 241.86 242.20 242,55 242.90 243.24 243.59 380
390 | 243.50 243.93 244.28 244.62 244.97 245.31 245.66 246.00 246.35 24660 247.04 390
400 | 247.04 247.38 247.73 248.07 248.41 248.76 249.10 249.45 249.79 250.13 250.48 400
410 |250.48 250.82 251.16 251.50 251.85 252.19 252.53 252.88 253.22 9253.56 253.90 410
420 | 253.90 254.24 254.59 254.93 255.27 255.61 255.95 256.29 256.64 256.98 257.32 420
430 | 257.32 257.66 258.00 258.34 258.68 259.02 259.36 259.70 260.04 260.38 260.72 430
440 | 260,72 261.06 261.40 261.74 262.08 262.42 262.76 263.10 263.43 263.77 264 11 440
450 | 264.11 264.45 264.79 265.13 265.47 265.80 266.14 266.48 266.82 267.15 267.49 450 =
460 | 267.49 267.83 268.17 268.50 268.84 269.18 269.51 269.85 270.19 270.52 270.86 460
470 | 270.86 271.20 271.53 271.87 272.20 272.54 272.88 273.21 273.55 273.88 274.22 470
480 | 274.22 274.55 274.89 275.22 275.56 275.89 276.23 276.56 276.89 277.23 277.56 480
490 |277.56 277.90 278.23 278.56 278.90 279.23 279.56 279.90 280.23 280.56 280.90 4% G
500 280.90 281.23 281.56 281.89 282.23 282.56 282.39 283.22 283.55 283.89 284.22 500
510 | 284.22 284.55 284.88 285.21 285.54 285.87 286.21 286.54 286.87 287.20 287.53 510 H
520 | 287.53 287.86 288.19 283.52 288.85 289.18 289.51 289.84 290.17 290.50 290.83 520
530 290.83 291.16 291.49 291.81 292.14 292.47 292.80 293.13 293.46 293.79 294.11 530
540 | 294.11 294.44 294.77 295.10 295.43 205.75 296.08 296.41 296.74 297.06 297.39 540 :
550 | 297.39 297.72 298.04 298.37 298.70 299.02 299.35 299.68 300.00 300.33 300.65 550
560 | 300.65 300.98 301.31 301.63 301.96 302.28 302.61 302.93 303.26 303.58 303.91 560
570 | 303.91 304.23 304.56 304.88 305.20 305.53 305.85 306.18 306.50 306.82 307.1S 570 J
580 |307.15 307.47 307.79 308.12 308.44 308.76 309.09 309.41 309.73 310.05 310.38 580
590 |310.38 310.70 311.02 311.34 311.67 311.99 312.31 312.63° 312.95 313.27 313.59 590
600 |313.59 313.92 314.24 314.56 314.88 315.20 315.52 315.84 316.16 316.48 316.80 600
610 | 316.80 317.12 317.44 317.76 318.08 318.40 318.72 319.04 319.36 319.68 319.99 610
620 |319.99 320.31 320.63 320.95 321.27 321.59 321.91 322.22 322.54 322.86 323.18 620
630 |323.18 323.49 323.81 324.13 324.45 324.76 325.08 325.40 325.72 326.03 326.35 630
640 | 326.35 326.66 326.98 327.30 327.61 327.93 328.25 328.56 328.88 329.19 329.51 640
650 |329.51 329.82 330.14 330.45 330.77 331.08 331.40 331.71 332.03 332.34 332.66 650
BECT]| 0 1 2 3 4 5 § 7 8 9 10 | @&Ec
1. BEEXSRIE 02 Alo|olstol ALE st

—200°COlM 0C o Qs Ri=Ro, [1+At+Bi*+C(1—100) £]
0C OlM 650C 2 ¥ R=R, (1+Al+Br?)

of7]0f, A=3.90802x10-3C"!
B=-5.802x10"7C-?
C=-—4.2735x10"12C~*
HIZ L Ro= loon, Ri=iCo] 01N HBR EA

2. 47] BAMR o] FAH EENE S MES Ho=
2tzto] SENEH S SN THERS SHOE SIS Yert
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NEWINS R-510, 520

S2 KA RESISTANCE THERMOMETER SENSOR

Ceroo |5 oo [l oo oo e B v

. ACCESSORIES
- THERMOWELL

- PROCESS CONNECTION :

- NPT&PT1/2
— NPT&NPT3/4
— FLANGE SIZE

"""" PROTECTION TUBE MATERIAL :

- CU : COPPER — BS : BRASS
- 30488 : STS304 - 3168S : STS316
— 316LSS : STS316L - MN: MONEL
= TI = TITANIUM
""""""""" INSERT LENGTH :
- 50 ~ 2000mm

- PROTECTION TUBE OUT DIA :

~ @32 - 248 - @64~
- 8.0 - 210.0 = 212.0
= @50 = TS = 20T

ELEMENT WIRE TYPE :

— S : SINGLE (3-Wire)
- D : DUAL (6-Wire)

ELEMENT TYPE &

- Pt100 : Pt100R at 0T (DIN)
- JPt100 : JPt100Q at 0T

MODEL & MOUNTING TYPE :
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=2 XA RESISTANCE THERMOMETER SENSOR

Basic Model Appearance Shape Basic Model Appearance Shape
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RESISTANCE THERMOMETER SENSOR

2D,

Basic Model Appearance Shape Basic Model Appearance Shape
J|l28 Al page 2 2SI El J|28 Al page 2| 23 El
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RESISTANCE THERMOMETER SENSOR

Basic Model
JI28A

Appearance Shape
2| 2+ Elf

Basic Model
J| 28 A

Appearance Shape
2| 2+ S Elf
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RESISTANCE THERMOMETER SENSOR

o
Basic Model Appearance Shape Basic Model Appearance Shape
J|28 Al page 2l 2+ SEY JI28 Al page 2| 2+ S El
R-525 R-525A
S f— I 3 g
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