AERO PAK@ Mineral Insulated Thermocouple
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AERQPAK MINERAL
INSULATED THERMOCOUPLE

AEROPAK is a trade mark for our metal sheathed ceramic
insulated cable and thermocouples. The AEROPAK construction
result in thermocouples wires that are surrounded by a compacted
mineral insulation (MgO) and contained in a sheath such as
stainless steel or heat resisting steel. On the basis of this
AEROPAK construction, a wide variety of otherwise difficult
applications are possible. Compared with general-purpose
(Protection tube type) thermocouples, sheathed thermocouples
have many advantages.

Basic thermocouple theory

A thermocouple is a closed loop circuit that consists of two
dissimilar metal wires welded together at both ends. When a
temperatune difference exists between the two junctions, thermal
electromotive force (EMF) is generated and an electric current
flows in the closed circuit. The direction and magnitude of the
EMF generated depend upon the tempemture of the two junctions
and upon the materials making up the thermocouple, and are not
affected by the size or length of the thermocouple wire.
Temperatune can be measured by knowing beforehand the
change of EMF per degree change of temperature for a certain
thermocouple.

Features

AEROPAK thermocouples have the following advantages over
conventional protection tube or wire-insulator styles.

1. A wide application in measurement

Small diameter thermocouple is very usefull for the place where
space is at premium. AEROPAK construction is resistant to high
pressure and also used at wide range of temperature from -
200°C to +1050°C.

2. Quick response

AEROPAK thermocouples have small heat capasity due to the
small sheath size, The small thermal mass is highly sensitive to
change in temperature and gives a very fast response.

3. Easily bent for installation

The ability to form AEROPAK thermocouples on a radius twice
the sheath diameter makes for simple and on-the-spot installation
into complex configurations.

4. Long life span

Contrary to conventional thermocouples which suffer from
deterioration of electromotive force or wire disconnection, etc.,
AEROPAK thermocouples wires are insulated with chemically
stable magnesium oxide, thus assuring a longer service life.

5. Excellent mechanical strength and pressure
resistance

The composite construction is resistant to extreamely high
vibration levels, and by choosing appropriate sheath material, it
is reliable to use in corrosive atmospheres and abnormally high
or low temperatures,. Though it has small diameter, it can be
withstand about 350MPa at a temperature of 650°C.
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AERO PAK@ Mineral Insulated Thermocouple
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6. Custom sheath outer diameter available

Sheath outer diameter sizes between 0.25mm and 12.7mm can
be provided.

400m

7. Custom long length

Length are available up to a maximum of 400m. Maximum length
is dependent upon the sheath outer diameter.

8. Compatible with special needs
We have our own factory for making many kinds of metalic
sheathed cables, therefore, we can correspond to various needs
from customers.

Component Material of Thermocouple
goooooooon

JIS C1605-1995

Symbol Positive Polarity Negative Polarity
+

SN

(N) Alloy consisting mainly of nickel, chromium and silicone Alloy consisting mainly of nickel and silicone
SK

(K) Alloy consisting mainly of nickel and chromium Alloy consisting mainly of nickel

SE

(E) Alloy consisting mainly of nickel and chromium Alloy consisting mainly of Copper and nickel
SJ

J) Iron Alloy consisting mainly of Copper and nickel
ST

©)] Copper Alloy consisting mainly of Copper and nickel,

Operating Temperature Range (In Air)

Unit
AERQPAK 0000000000
Sheath O.D.
S—RHE SN SK SE S ST
(mm)
® 0.25 500
*1
905 600
©1.0 *3900 650 | 900 650 450 300
916 *3200 650 11200 650 450 300
932 *%260 750 | 1260 750 650 350
*3 *3
948 1260 800 1260 800 750 350
*3 * *2 *3
¢ 6.4 1260 1000|7900 1260 800 750 350
*1 *2
9 8.0 1050 | 1000 800 750 350
1 NJF600
2 SUS310S
3 H2300
SUs316
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AERO PA K®\ineral Insulated Thermocouple

Standard Specifications of AEROPAK Sheath Thermocouple
AERQPAK C00000ooooo

Sheath Wi Type of Thermocouple and Sheath Material
Ire
dia.
(mm) SN SK SE SJ ST
OD. | (mm) Sheath Sheath Sheath Sheath Sheath
material material material material material
Single Element | ¢ 0.25| 0.035 | @ 0.05 NCF600
@05 | 008 | 0.1 NCF600
ob 910 | 017 | 9017 | H2300 Y3388 | susste | sus316 | SUS316
g 916 | 027 | 9027 | H2300 SY9338 | sus3te | SUS316 | sSUS316
®32| 047 | 9051| H2300 M348 | sus3te | sUS316 | SUS316
048 072 | 9076 | H2300 39338 | sUs316 | sUS316 | SUS316
t SUS310S
> ©6.4 | 093 | 910 H2300 NCF600 SUS316 SUS316 SUS316
H2300
SUS310S
®80| 116 | @13 - NCF600 SUS316 SUS316 SUS316
Hastelloy-X
Double Element | 32 | 0.47 | ¢ 051 W38 SUS316 | SUS316 -
oD, 948 | 072 | 9076 Y2348 SUS316 | SUS316 SUS316
™ SUS310S
@64 093 | 910 NCF600 SUS316 SUS316 SUS316
H2300
@ ®80| 116 | @13 sNungégos SUS316 SUS316 SUS316
-l
Triple Element @48 | 072 | ¢ 050 SUS316 SUS316 SUS316 SUS316
0.D. ©6.4| 093 | 9072 sNUCstég(;s SUS316 SUS316 SUS316
-
@ ©80 | 1.16 | ¢ 0.90 SNUCSF%S)(? SUS316 SUS316 SUS316
-t
NCE600 600 (1) NCF600 is equivalent to Inconel 600.
2300 HOEKI NS2300° (2) H2300 is special sheath material for HOSKINS2300°".
(2) Sheathed thermocouple except shown on the above table are
also available.

HOSK INS2300®(%Hosk ins Manufacturing Co. (KE) DEEFFEETT,
Maximum Length and Approx. Mass of AERQ)PAK

AERQPAK

Sheath O.D.
S ZHE (mm) $0.25 ¢ 0.5 ¢ 1.0 ¢1.6 $3.2 ¢4.8 ¢6.4 ¢8.0

Sheath Maximum Length

e e o | 138 95 420 185 130 142 80 50
Approx.Mass 0.3 1.2 5 10 45 100 180 280

BEEE (g m)
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AERO PAK@ Mineral Insulated Thermocouple

Thermocouple Tolerance and Applicable Standards

S andard JI'S C1605- 1995 S andard | EC 584-2- 1982 ASTM E230- 1996
Tenp. Tol erance Tenp. Tol erance | Tenp. Tol erance
a ass d ass d ass
Synibol Range Syniool Range Range
40 40
+15 +15
+375 +375 +22
+375 1 +375 1 S +0.75 %
+1000 * 0004t +1000 £ 0.004t] | j
-40 -40 +1260
+25 +25
Ne +333 5 N & K +333 5 @ +1la
+333 £ 0,007 333 + 0,007 +04 %
+1200 0 +1200 0
-Jlr% . t25 -}r% . 25 | o0 . 1220
200 200 0 +2 %
67 + 0,015t 167 + 0,015t
40 40
+375 L £15 +375 L £15 <D +17 o
0,
+3§30 +0.004t| +f;go st | +05%
-40 -40 +870
+25 +25
ES +§ggg 2 s 0,007 E +§§gg 2 + 00075 . ;0140%
+900 * 00075/ t| +900 * 0.0075/1|
-167 -167
+?1o 3 +25 +io 5 25 | o . +17 o
200 £ 0085t 200 £ 0.0mt| 0 +1%
-167 £0 -167 £0
40 40
+15 +15
.
N N soo EE%
o + 0,004t o xo.004t] | 0
9 J
10 40 +760
+333 ) t25 +333 5 t25 - +11a
+333 +333 ‘ +04 %
750 + 00075/t ot + 0.0075)t |
40 40
+05 +05
+125 +125 tla
125 L 1125 ! SR 07 %
a0 + 0,004t a0 zo.004t] | 0
40 ~40 +370
+10 +10
e R N N > | e
220 + 00075/t 250 + 00075t |
o s £10 o 5 £10 1200 <D tla
200 200 0 +15%
o7 +0.015(t| o7 +0.015t|

(1) FRELIF. BEBNEREREBNRICL >THREL
BEMNS, HEREROREZSIVEOHEINIRKRE
LS5,

(2) SINOHFBEF CEEFATEEDWNDEL LAKELR
EET %,

(3) [tliF+. —OFSITEBERLEE (C) TRENDAER
ETHb,

(4) 275X1,2,31FIBJISDO. 4,0.75, 1. 5#RIZKIET B,

(5) JIS,BS, DINSRHEILIECRIE ER—TH B,

(6) ASTMARAZIZIBANSIFRETH S,

(1) Tolerance is referred to as the maximum allowable deviation
between measuring junction temperature and the temperature
derived from the emf table.

(2) ASTM tolerance is °C or % value for the measured temperature,
whichever is greater.

(3) |t| means measuring temperature indicated with the
temperature (°C) having no connection with the positive or
negative mark.

(4) Classes 1,2,3 correspond to former JIS Classes 0.4, 0.75,
1.5 respectively.

(5) JIS,BS,DIN standards are same as |IED standard.

(6) ASTM standard is fomaer ANSI standard.
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AERO PAK@ Mineral Insulated Thermocouple

Type of Measuring Junction

ogoooood
Applicable sheath outer
diameter
Symbol Type Shape Feature (mm)
Single | Double | Tripple
1.#9350MPal LD EHH 5,
2.
¢ 0.5 ¢ 3.2 ¢ 4.8
(#8) Grct)unged ( E 1.This type can withstand 350MPa or more. ¢ 8.0 ¢80 ¢ 8.0
yp 2. It is not suitable for location with electromagnetic
induction on radio frquency inter-ference.
1.
2.
Unarounded 1. This type has a slower responce than the ¢ 0.25 ¢ 3.2 ¢ 4.8
(#9) gt o ( ( grounded type but is more commonly used ¢ 8.0 ® 8.0 ¢ 8.0
yp since it is not restricted by the object to be
measured.
2. The element is covered with an insulator thereby
ensuring a long life span.
1.
2.
Ungrounded ————— 1. Each pair of double elements is separately used ¢ 3.2 ¢ 4.8
(#5) separate — for a measuring junction. This type is used where @ 8.0 ¢ 8.0
type two function such as indication and control are
needed from one thermocouple.
2. The feature is the same as that of the
ungrounded type.
1.
2.
3.
1. Since the element is exposed responce time is ® 1.0 ¢ 3.2 ¢ 4.8
#6) EXfOSeEd CE very fast. 980 | 980 | 80
yp 2 .This type is suitable for temperature
measurement of gases such as automotive
exhaust.
3. This type is mechanically weaker than the other.
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AERO PAK@ Mineral Insulated Thermocouple

Compensating Cable for AERE)PAK Thermocouple
AERQPAK 00000

JIS C1610-1995

Type of Thermocouple For SN For SK For SE For SJ For ST
Conductor size 7/ 0.3| @ 0.65 |7/ 0.3| @ 0.65 |7/ 0.3| @ 0.65 |7/ 0.3| @ 0.65| 7/ 0.3 | @ 0.65
x 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2
Circuit resistance
1.05 2.92 2.40 3.53 1.23 1.81 1.05 1.50
Q/m
Pink Green Violet Black Brown
Section 1 - -
+ Pink + Green + Violet + Black + Brown
Color code (IEC) - White - White - White - White - White
Blue Violet Yellow Brown
Section 2
+ Red + Red + Red + Red
( Js) - White - White - White - White
Symbol Type Conductor size Specification
Glass Yarn or FEP Stainless Wire Braid
FEP
; [}
EXA" Heat resistant 7o 0.3+ 2 . S % g
- LSS g
compensating cable ‘
Conductor \_ | Glass Yarn Braid Appron2.9
Glass Yarn or FEP
FEP
EXB Iheat resistant 7l 03¢ 2 7///////////?;%{(‘3:;( 2
Compensatmg cable Conductor \ i Glass Yarn Braid <_>‘
Approx. 2.3
Heatproof PVC
EXC General 7o 03 2 % [ E‘L
compensating cable Conductor Copper Wire Shield -~
Approx. 3.8
Heatproof PVC
EXD | Goneral 7o 0.3x 2 % I %
compensating cable <
Conductor Approx. 3.1
Glass Yarn or FEP
FEP
EXE Heat resistant @ 0.65% 2 2 . %
thermocouple grade % g
lead cable Conductor \ / Glass Yarn Braid !
Approx.2.0
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AERO PAK@ Mineral Insulated Thermocouple

Inspection Standard of AERQYPAK
AERQPAK 0000

Dimensional
Inspection

gogo

E.M.F. Test
gooooo

Insulation
Resistance
Test

gooooo

Inspection Table
ooo

0O.D.of AEROPAK [0} 0.5 [0} 4.8 mm + 0.05mm
AEROPAK ®6.0 @80mm =+ 010mm
150mm + 20mm
150mm + 15%
Spring type + 30mm
Length of AEROPAK Bell ¢
AEROPAK ellows type + 20mm
The Maximum length is 1 meter. The longer lengths than 1 meter to
be discussed later.
im im
Nipple length 43
Conpensating cable length 1000mm + 15mm
1000mm + 15%
T Tg(?rrmocouple 100 (Boiling point of water)
N,K,E,J Thermocouple 300 (Comparison with Reference

SN, SK, SE, SJ

Thermocouple using 300 Niter Bath)

The resistance between the wire and the sheath is measured at room temperature. (However this
test is not performed for the grounded junction type.)

0.D.of AEROPAK
AEROPAKD ¥+ &
(mm)

Characteristics

3k

¢0.15=0.D.< ¢ 0.25

5MQ/25V DC

$0.25=0.D.<¢0.5

5MQ/50V DC

$0.5=0.D.2¢2.0

20MQ/100V DC

¢2.0<0.D.

100M Q2 /500V DC

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

required, please so advise.
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