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UDC 621.43-12:536.51
JAPANESE INDUSTRIAL STANDARD JIS

Temperature Measurements of Performance for B 8007-1987
Reciprocating Internal Combustion Engines

1. Scope

This Japanese Industrial Standard specifies the general temperature
measurements in delivery test and style test of performance for reciprocating
internal combustion engines.

2. Definitions

For the purposes of this Standard following definitions apply:

(1)
.: (2)

(3)

(4)

(5)

(6)

‘ (M

(8)

€))

ordinary limit The limit of temperature capable of being used con-

tinuously in atmosphere.

overheat using limit The limit of temperature capable of being used

for a short time in non-avoidable case for requirement.

temperature measurement medium The medium to be sealed in bulb of

liquid-in-glass thermometer, Bourdon tube of pressure type ther-
mometer, etc., which indicates the temperature according to the degree
of expansion and shrinkage corresponding to the temperature.

aged deterioration The phenomenon in which the indication of ther-
mometer relative to the same temperature changes as year and month
elapse.

bimetal That cladded with two kind thin metal sheets different in heat

expansion rate.

resistor for temperature measurement The platinum and thermistor for
temperature measurement which consist of resistance element, internal
lead wires, protective tube, terminal, etc.

resistance element The bare or coated resistance wire and its support

structure.

resistance wire Platinum wire consisting of temperature measuring

part of resistor for temperature measurement.

thermocouple Each one end of two kind conductors are connected

electrically for the purpose of generating thermoelectromotive force.

' . Applicable Standards and Reference Standard: See page 14.
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(10) wire The metallic wire and alloy wire to be both legs of thermocouple.

(11) contact point for temperature measurement The contact point of wires
of the thermocouple to be placed at a position for measuring the
temperature.

(12) reference contact point The contact point of thermocouple and lead
wire or of compensating lead wire and lead wire which is made to
maintain a definite temperature (for example, ice point).

(13) compensating contact point The contact point of thermocouple and
compensating lead wire.

(14) compensating lead wire A pair of conductors applied with insulation
and each type of protective coating which have approximately the
same thermoelectromotive force characteristic as that of the thermo-
couple to be used in combination in a suitable temperature range
containing ordinary temperature. It is used for compensating the ‘
error generated by temperature change of compensating contact point
terminal part of thermocouple by connecting between the terminal of
thermocouple and the reference contact point.

3. Unit

The unit of temperature shall be Celsius degree (unit symbol °C).:

4. DMeasurement Items and Instruments Used

In the test of affirming the performance of reciprocating internal com-
bustion engine, items to be object for temperature measurement and instruments
used shall be in accordance with Table 1.

Further, this item shall be in accordance with specifications of Table 8 of

JIS B 8002.
Table 1. Measurement Items and Instruments Used
No. Measurement item Instrument(s) ‘
Air temperature (peripheral temper- Liquid-in-glass thermometer, resistance
1 | ature) at engine or supercharger type thermometer and thermoelectric
inlet thermometer
Supply alr temperature behind the Liquid-in-glass thermometer, resistance
2 | supercharger type thermometer and thermoelectric
thermometer
Supply ailr temperature behind the Liquid-in-glass thermometer, resistance
3 | supply air cooler type thermometer and thermoelectric
thermometer
Exhaust gas temperature at cylinder Liquid~in-glass thermometer, resistance
4 | outlet type thermometer and thermoelectric
thermometer
Temperature before the exhaust turbine Liquid~in-glass thermometer, resistance
5 | or at exhaust gas inlet of turbine type thermometer and thermoelectric
driven by other exhaust gas thermometer
Temperature inside the exhaust outlet Liquid-in-glass thermometer, resistance
6 tube or behind the turbo-~super=- type thermometer and thermoelectric
charger or at exhaust gas outlet of thermometer e
turbine driven by other exhaust gas .
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Table 1 (Cont'd)

No.

Measurement item Instrument ( s)

Temperature of cooling liquid Liquid-in-glass thermometer, bimetal
type thermometer, resistance type
thermometer, pressure type thermometer
and thermoelectric thermometer

Temperature of lubricating oil Liquid~in-glass thermometer, bimetal
type thermometer, resistance type
thermometer, pressure type thermometer
and thermoelectric thermometer

Temperature of fuel Liquid~in~glass thermometer, bimetal
type thermometer, resistance type
thermometer, pressure type thermometer
and thermoelectric thermometer

10

Temperature of spark plug washer of Thermoelectric thermometer
air cooled gasoline engine

. 5. Classification of Instruments Used

The classification of instruments to be used shall be as follows:

(1)

(2)

(3)

(4)

Liquid-in-Glass Thermometer The thermometer utilizing the character-

istics that the temperature measuring medium in the glass tube expands
and shrinks by temperature, and as the medium in the glass tube
generally alcohol or mercury is used.

The thermometer made of glass shall be in accordance with JIS B
7411 or JIS B 7412, However, the measurement in the range of 360 to
650°C shall be in accordance with JIS Z 8705.

Pressure Type Thermometer The thermometer utilizing the character-
istics that Bourdon tube or the like deforms by expansion and
shrinkage due to temperature change of temperature measuring medium
sealed in Bourdon tube or the like and so made that it reads out by
indicating temperature on the graduation board of dial type.

The pressure type thermometer shall be in accordance with JIS B
7528.

Bimetal Type Thermometer The thermometer which utilizes the moving
of free end of bimetal due to change of temperature to read out the
indication of temperature on the scale of dial type.

The bimetal type thermometer shall be in accordance with JIS B
7542,

Thermoelectric Thermometer When a closed circuit is made by electrically
connecting both ends of two kinds of metallic conductor, and, given

the temperature difference at both ends, generally electric current

flows in the circuit by generating thermoelectromotive force corre-
sponding to the temperature difference owing to Sebec effect. That
utilizing this phenomenon is the thermocouple and the thermometer
utilizing this thermocouple as the detecting head is the thermoelectric
thermometer.
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For generally used thermoelectric thermometer,. there are thermo- ||

couple with protective tube and metal sheathed thermocouple and those
shall, respectively, be in accordance with JIS C 1602 and JIS C 1605.

Further, there are divisions shown in Table 2 according to
measuring range for thermocouples and compensating lead wires.

Table 2. Classification and Combination of Thermocouples
and Compensating Lead Wires

g;aggégigggigg of thermocouples to be used Classification of compensating lead wires
Division Symbol Symbol Quality of core
Thermocouple | Metal sheathed
+ leg - leg thermocouple + leg - leg
(JIS C 1602) (JIS C 1605)
Alloy of nickel | Alloy of nickel
KX and chromium as | as main
main component | component
Alloy of copper
Chromel | Alumel K (CA) SK WX Iron and nickel as
main component
Alloy of copper
VX Copper and nickel as
main component
Alloy of nickel | Alloy of copper
Chromel | Constantan E (CRC) SE EX and chromium as | and nickel as
main component | main component
Alloy of copper
Iron Constantan J (10) SJ JX Iron and nickel as
main component
Alloy of iron
Copper Constantan T (cC) ST TX Copper and nickel as
main component

Remarks 1. The symbols of thermocouples shown in parentheses are in ac-
cordance with the previous Standard and shown for

reference.

2. In the case where temperature is measured by thermocouple,
the connecting distance between the thermocouple and the
instrument generally becomes long in many cases. In the case
where the part between the thermocouple and the instrument
is connected by copper wire, the temperature difference
between the connecting point (compensating point) of thermo-
couple with copper wire and the temperature measuring contact
point of thermocouple can be measured accurately, but because
the temperature at compensating contact point varies, the
accurate measurement is impossible, and therefore, generally
compensating lead wire is used. To this, the electromagnetic
sheathing and protective coating are applied.

The compensating lead wire shall be in accordance with
JIS C 1610,
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