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RESIQOPAK. \|INERAL INSULATED
RESISTANCE THERMOMETER SENSOR

"RESIOPAK?” is the trade mark for our metal sheathed mineral
insulated resistance thermometer sensors. It is so constructed
that conductors and temperature elements (CERACOIL) are
surrounded by inorganic insulation (MgO) within a stainless steel
or heat resisting steel sheath. Using this RESIOPAK, a wide variety
of applications are available. Compared with general-purpose
(protection tube type) resistance thermometer sensors, this mineral
insulated resistance thermometer sensor offers many advantages.

Resistance Thermometer Sensor

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

Features
This resistance temperature sensor "RESIOPAK" has the following
advantages over conventional ones.

1. A wide range of measurement

Due to its very small outer diameter, this resistance thermometer
sensor can be inserted easily into any small measuring object. It
is used over a wide range of temperatures, from -200°C to +500°C.
2. Ouick response

This resistance thermometer sensor has a small heat capacity
due to its smail size and is highly sensitive to small changes in
temperature and has a quick response.

3. Simple installation

Its flexible feature (bending radius more than double the sheath
outer diameter) makes for simple and on-the-spot installation into
complex configurations. The whole unit, except for the 70mm at
the tip, can be bent to fit.

4. Long life span

Contrary to conventional resistance thermometer sensors which
have a deterioration of resistance value with age or open circuits,
etc., RESIOPAK resistance thermometer sensor lead wires and
resistance elements are insulated with chemically stable
magnesium oxide, thus assuring a very long service life.

5. Excellent mechanical strength, and vibration resistance.
High performance is assured even under unfavorable conditions
such as when used in vibrating installations, or in corrosive
atmospheres.

6. Custom sheath outer diameters available
Sheath outer diameters are available, between 0.8 and 12.75 mm.

7. Custom long lengths available
Lengths are available up to 300m maximum, depending on the
outer diameter of the sheath.
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RES'OPAK® Mineral Insulated Resistance Thermometer
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Resi opak

Type of Resistancethermometer sensor.

8. Compatible with special needs
Small sheath outer diameter and flexibility save installation space,
thereby making it possible to install the detector with minimum
flow obstruction. A variety of sheath outer diameters allow a
suitable choice for a wide range of applications. A sensor with 2
elements (6 conductors) is also available.

JIS C1604-1997

Nomé)nal resistance value at 0°C Class Measuring current R100/RO
Pt 100 A o 1.3851
(JF 100) B 1.3916

Note

1. R100 100
2. RO 0
3. JPt100

1. R100 is the resistance value of the sensing resistor at 100°C
2. RO is the resistance value of the sensing resistor at 0°C
3. JPt100 was abolished from JIS.

Standard Specifications of RESIOPAK Mineral Insulated Resistance Thermometer Sensor

RESIOPAK. (noooo0ooo0ooon
Sheath Conductor wire )
Sheath max. | Approximate
length Mass
. . , e
O.D. t Material Diameter | Resistance per wire Material BEEs
1 m g/m
(mm) | (mm) m Q/m
Single Element ®16 | 0.25 ¢ 0.25 100 10
¢ 3.2 | 047 @ 0.51 0.50 Max. 83 45
2Py ©48 | 072 © 0.76 0.28 Max. 35 100
® 6.4 | 093 ¢ 1.00 0.16 Max. 20 180
@ 80 | 1.16 ¢ 1.30 0.13 Max. 115 280
; ®9.0 | 1.25 ¢ 1.46 0.07 Max. 21 370
- - ;
©12.75| 1.80 |SUS316| @ 1.50 0.07 Max. Nickel 10.5 660
Double Element | ¢ 32 | 0.38 ¢ 0.30 83 45
oD. 48 | 0.72 ¢ 0.50 0.65 Max. 35 100
|
¢ 6.4 | 093 ¢ 0.72 0.35 Max. 20 180
@ 80 | 1.16 ® 0.90 0.25 Max. 115 280
; ®9.0 | 1.25 ® 1.00 0.14 Max. 21 370
A @ 12.75| 1.80 @ 1.50 0.07 Max. 10.5 660
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RESIOPAK@ Mineral Insulated Resistance Thermometer

Tolerance of Resistance Element to Temperature and Applicable Standard Table
dodoooooooooooooooooooo

Standard JIS C1604-1997 IEC Pub.751-1983
Class Tolerance Class Tolerance
Type
Pt100 A +  0.15+0.002!t! A +  0.15+0.002!t!
( R100/R0=1.385 1) B +  03+0.005!t! B +  0.3+0.005!t!
Note

1. Tolerance is defined as the maximum allowable deviation
t from the temperature vs. resistance reference table.
2. |t| =modulus of temperature in degrees Celsius without regard
sign.

Wiring method of Resistance Thermometer Sensors
gooooooood

(SRS N S

2000: 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.

|

w W

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.

3000:

Four-conductor type :

4000: 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.

RESIOPAK Operating Temperature
RESIOPAK. 0000000

Symbol Division Operating temperature range

For low temperature

-200 +100
For medium temperature 0 350
For high temperature 0 500
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RESIOPAK® Mineral Insulated Resistance Thermometer

Construction of RESIOPAK
RESIQOPAK. ([ [

Sheath O.D. Max. Length
~ e = oD L mm
032 32
N 48 43
o R ) 0
° S —
/ % ] ¢ 6.4 45
Platinum
Resistance Element Sheath MgO R ® 8.0 46
BERIENRF V-2 BIEYTRIDA
¢ 9.0 47
Extension Cable for RESIOPAK ¢ 127 51
RESIQOPAK. 0000
. e Resistance per
Symbol Type Conductor size Specification conductor O /m
1
Glass Yarn Stainless Wire Braid
) w©
@ i
LEA-3 Heat resistant 20/ 0.18x 3 220 % g
extension cable Conductor
Glass Yarn Braid
Glass Yarn Stainless Wire Braid
- @ g
LEAG |\ ieat resistant 20/p 0.18x 6 ) g
extension cable fomen ZZU:
Glass Yarn Braid
0.034
Heatproof PVC coating
LEC-3 General-purpose 20/p 018~ 3 e 6% g
extension cable conductor .- 2
/Copper shield
Heatproof PVC coating
% 2
LEC-6 20/ 0.18x 6 i
General-purpose g
extension cable =
Conductor
/ Copper shield
Heatproof PVC coating
20N 3
_ — @ @ ;’,
LED-6 General-purpose 12/p 0.18x 6 y @8@ g 0.057
. (&)~ <
extension cable

Conductor
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RESIOPAK® Mineral Insulated Resistance Thermometer

Inspection Standard o fRESIOPAK
RESIQOPAK. 1000

Dimensional
Inspection

goon

Nominal
Resistance Test

googoo

Insulation
Resistance
Test

googoog

Inspection Table

oogd

@30 @48mm + 005mm
0O.D.of RESIOPAK
RESIOPAK @60 @64mm +006mm
@8 1275 +1
150mm + 20mm
150mm + 15%
Spring type + 30mm
Length of RESIOPAK Bell ¢
RESIOPAK eliows type + 20mm
The Maximum length is 1 meter. The longer lengths than 1 meter to
be discussed later.
im Im
Nipple length 43
Extension cable length 1000mm + 15mm
1000mm + 15%
Nominal resistance value 0 (Icing point of water)

The resistance between the conductor and the sheath is measured at room temperature.

O.D.of RESIOPAK Characteristics
RESIOPAK (mm)
3.0 ¢@12.75 100 Q/100 DC

Inspection Certificate is attached to the product. Whenever the inspection results are especially

required, please so advise.
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