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. JAPANESE INDUSTRIAL STANDARD J IS

Test Methods for Thermal Transmission A 1412-1989
Properties of Thermal Insulations

1, Scope

This Japanese Industrial Standard specifies the test methods for thermal
transmission properties of thermal insulations.

Remark: In this Standard, the units and numerical values shown in { 1} are
in accordance with the conventional units and are Standard values.

2. Definitions

For the purpose of this Standard, following definitions apply:

(1) thermal insulator = The generic term of materials having characteristics not
. more than 0.15 W/m-K {0.13 kcal/m-h-°C} in thermal conductivity.

(2) high heat plate A heat plate at high temperature side in order to give the
specimen a temperature difference.

(3) low heat p]ate A heat plate at low temperature side in order to absorb
a heat quantity passing through the specimen.

(4) ordinary condition The condition where heat flow passing through the
specimen and its temperature does not vary relative to the time.

(5) specimen temperature The arithmetic mean value of temperatures of high
temperature surface and of low temperature surface of specimen under the
ordinary condition,

(6) specimen temperature difference The temperature difference between the
high-temperature and low-temperature surfaces of specimen under the
ordinary condition.

! ‘ (7) interval piece A piece prepared with a large heat resistance material
difficult to be compressed in order to keep a definite thickness of specimen
in the case of measuring a specimen to be compressed easily in a flat plate
method. '

Applicable Standards:
JIS G 3452-Carbon Steel Pipes for Ordinary Piping
JIS Z 8401-Rules for Rounding off of Numerical Values

. JIS Z 8703-Standard Atmospheric Conditions for Testing
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(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

3.

main heat plate  Out of high heat plates in flat plate direct method, a
heat plate in order to generate main heat quantity.

main heat plate area In the flat plate direct method, an effective area
obtained by measuring from the center to the center of spaces between the
main heat plate and the protective heat plate.

guarded hot plate A hot plate at the periphery of main heat plate in flat
plate direct method in order not to generate heat loss toward the end part
of specimen.

auxiliary heat plate In the one sheet system of specimen of flat plate

direct system, a heat plate, out of generating heat quantities of high heat
plate, in order not to generate heat loss to the opposite side of specimen.

specimen one sheet system  OQut of flat plate direct method, a system to

measure by using one sheet of specimen.

specimen two sheet system  Out of flat plate direct method, a system to

measure by using two sheets of specimen.

standard plate A plate to be reference of heat conductivity used for flat

plate comparison method, which is preliminarily verified (recognized) in heat
conductivity according to the test research organ.

heat flow meter A heat-flow sensor capable of measuring the passing heat
quantity from thermoelectromotive force of differential thermocouple series.

effective measuring region A region capable of sensing heat flow which
is at the middle part of a heat flow meter and at which elements such as
differential thermocouple series and the like are concentrated.

one sheet heat flow meter system Out of flat plate heat flow meter
method, a system to measure by overlapping a heat flow meter on one side
of specimen.

two sheet heat flow meter system  Out of flat plate heat flow meter

method, a system to measure by inserting a specimen between the two
sheets of heat flow meter.

calibration plate A plate of known heat conductivity to be used for

calibration of heat flow meter in flat plate heat flow meter method.

end-part thermal insulating plate A thermal insulating plate to be attached
to prevent heat loss from the end part of specimen.

Classification of Test Methods

The classification of measuring methods shall be as given in Table 1.
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Classification of Test Methods

Classification

Outline

Applicable specimen

u Flat plate
direct method
(guarded hot
plate method)

A method to obtain the thermal conductivity
by measuring the heat quantity passing
through the specimen electrically directly
and by measuring the temperature difference
of specimen at that time. A guarded hot
plate is provided so as the heat quantity
generated from the main heat plate to

pass through linearly the specimen. There
are specimen one sheet system and specimen
two sheet system.

Square or circular flat plate,
one side or diameter is 200 &
2 mm, 300 * 2 mm, or 450 *
2 mm, the thickness (!) is
80 mm max.

Flat plate
comparison
method

A method to obtain the thermal conduc-
tivity by overlapping the specimen on a
standard plate, measuring respective tem-
perature difference and obtaining the ratio.
The standard plate is required.

Square flat plate, one side is
200 * 2 mm, thickness (!} is
25 mm max.

Flat plate
heat flow
meter method

A method to obtain the thermal conductivity
by measuring the heat flow quantity passing
through the specimen by using a heat flow
meter and by measuring the specimen tem-
perature difference at that time. A calibra-
tion plate of approximately equal dimension
and thermal conductivity as those of speci-
men is required.

There are one-sheet heat flow meter system
and two-sheet heat flow meter system.

Square or circular flat plate,
one side or diameter is 200 *
2 mm, 300 + 2 mm, 450 *

2 mm, 900 * 2 mmy

thickness (') is

200 mm max.

Cylinder
method

A method to obtain the thermal conductivity
by measuring electrically directly the heat
flow quantity passing through the specimen
and by measuring the temperature differ-
ence of specimen at that time,

This method requires a end-part thermal
insulation plate, and is a kind of cylinder
method called as end-part correction
method.

The bore of cylinder coinciding
with the bore of heating tube
is 20 A, 25 A, 50 A, or 100 A
in designation (%) of heating
tube, and thickness is 10 to

75 mm,

Notes (})
(%)

4. General Conditions

Specimens less than 10 mm in thickness are overlapped.
The designation is in accordance with JIS G 3452.

General conditions, unless specially designated, shall be as follows:

4.1

Environmental Conditions

The environmental conditions shall be at

ordinary temperature and ordinary humidity specified in JIS Z 8703.

4.2
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Specimen

The specimen shall be as follows:
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4.2.1  Sampling Method of Specimen The specimen shall be, as a rule, a
product or the one cut out from the product, but in the case where it is
impossible, it may be manufactured under the same conditions as those of product.
However, the outer cover and other foreign matters shall be removed.

4.2,2 Shape and Dimensions The shape and dimensions shall be in
accordance with 5.1.2, 5.2.2, 5.3.2 or 5.4.2.

4,2,3 Drying of Specimen The specimen having no fear to generate change
in quality and deformation by heating shall be dried at 105 * 2°C in temperature
until becoming constant quantity. The specimen having a fear to generate change
in quality and deformation shall be dried under conditions without such matters
until becoming constant quantity.

4.2.4 Measurement of Thickness

(1) The thickness of specimen shall be measured at a place (e mark) shown
in Fig. 1 at the accuracy of 0.1 mm, and be the average value.

Fig. 1. Thickness Measuring Position

Unit: mm
In the Case of Flat Plate
(a) Square Plan (b) Circle Plan
| ;
T -
2 .‘
by to 20 to50
| l g |<_) 20t 50 l
I ‘ 1 T [
I
In the Case of Cylinder
(e) Sectional View (d) Side View
20 v 50 20050

n F
U

(2) In the case of using interval pieces are used, the height of each-piece
middle part shall be measured at the accuracy of 0.1 mm and the
average value, taken as the thickness of specimen.
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4,2.,5 Density of Specimen The density of specimen shall be obtained from
the mass and volume of specimen after drying according to the following formula:

Density (kg/m3) = %’
where, w: mass (kg)
v : volume (m3)

4,3 Rounding-Off of Numerical Value The rounding-off of numerical value
shall be in accordance with JIS Z 8401.

5. Measuring Method

5.1 Flat Plate Direct Method

. 5.1.1 Measuring Apparatus

(1) Measuring Apparatus The measuring apparatus shall be constituted of
high heat plate, low heat plate, auxiliary heat plate, high heat source,
low heat source, temperature measuring device, electric power measuring
device, temperature regulator, etc. as shown in Fig. 2.

Fig. 2 (a). Constitution of Measuring Apparatus of
Specimen One-Sheet System ‘

;I‘empera— A l\/{aitn heat
ure ate :
c regulator P Hllgh heat
B : Guarded [ Plate
hot plate
i C : Low heat plate
:> D : Auxiliary heat plate
. d Tempera- E : Thermal insulation
) 2N ture . i
; . i J\ regulator F : Specimen
7 '] 4
cliFHAl E [D a : Thermocouple for high-
K —— It;emperature-surface
. 7 pot‘e\%ll:lf‘, || High neat emperature measurement
= Jovog g | source b : Thermocouple for low-
o temperature-surface
1 g temperature measurement
¢ : Thermocouple for
Constant measurement of temper-
tempe Low heat ature deviation of
tank (3) Lee Source guarded hot plate
d : Thermocouple for
a__ Tempera- measurement, of temper-
b meSeurin ature deviation of
devies N8 auxiliary heat plate
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Fig. 2 (b). Constitution of Measuring Apparatus of
Specimen Two-Piece System

Temper-
C ature
regulator
Bl ]:
N N
Cl.FIIAY.F.l1C
J0H: Electric )
e | L power | | High heat
= measuring source
. Ve device
I8t :
Constant | | K
tempera- |
ture 3 A A/ Low heat
tank (°) S TS source
b
a Tempera-
2 ture |
measuring
b device

Note (%) In the case of measuring at a low temperature, a low-temperature
tank and in the case of measuring at a high temperature, a heating
furnace and the like, which are capable of regulating the atmospheric
temperature of specimen.

(2) High Heat Plate

(a) The high heat plate shall be square or circular shape and, constituted
of a main heat plate and a guarded hot plate winding around it with
providing a clearance. The dimensions shall be as given in Table 2.

Table 2. Dimensions of High Heat Plate

Unit: mm

Dimension of high heat plate (4),

Thickness of specimen (!) length and width

30 max. 200 * 2
50 max. 300 (°) * 2
80 max. 450 + 92

Notes (4) In the case of square, it indicates the length of
one side, and in the case of circular shape, the
diameter.

(%) It may be read as 305, instead of this.
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