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Study of Temperature Measurements by Thermocouples
under Microwave Heating
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The objective of this study was experimentally to confirm the ability

of measuring temperature of materials by a thermocouple during micro-

wave heating. Heat generation and electric discharge occur at metal

surface under microwave heating or under high voltage fields. Therefore,

it is difficult to measure the temperature using thermocouples in an

electronic oven. The development of the method measuring temperature

of materials in an electronic oven combined with thermocouples makes

scientific and industrial senses. It is possible to measure correct

temperature using the sheathed thermocouples with a grounded shield

which is made thin metal meshed wires. The boiling temperature of water

at the normal atmosphere pressure was measured with a high accuracy from
0.4 to 1.3% and a high precision of £ 0.2 C.
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Fig.1 Schematic diagram of experimental

apparatus.

3. EBERBKLUEE
SABEBEMICKBR/IN—HHNLEEHDREE
RIERE ZF B2V <A 7 o EREE T,
BB 25 L2 WEAEXT CIXEES 100 v
FEETET D EBAENOXREBT LY
tEmoHE, BEMEmEETFLV Y LEHOF
ANB® 2 yFICAR—7 ORENBESH
5. L LBEMIC EROWBM 2¥EET5
TET, AN DREFFHSZENTES.
Fig2 iZ, O —Hm—lc AhKk&ERE L LT
<A 7 aEERE L EORESE, ()%
BRI WAER (M) &, SEEEH
(QvVaryadsFa—70H, @F7uv
F2—70H, @EFI v R4 FAH)

Boiling point

Temperature [C]

05 @: Sheathed T.C.
= O: +Silicone rubber tube
O: +Tefron tube
A +Ceramics pipe
1 1

90 - '
2.5 3 3.5 4 45 5
Time [min]
Fig2  Experimental results of water temperature

change measured by a sheathed bare

thermocouple or covered thermocouples.
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Fig. 3  Effect of thermal conductivity of cover

materials on measuring temperature.
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Fig. 4 Experimental results of water temperature
change measured by a bare sheathed
thermocouple or a covered thermocouple

with a grounded shield.
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Fig.5 Experimental apparatus for mesurement of

temperature in water content packed beds
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Fig.6 Experimental results of temperature change

in water content packed beds.
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Fig.7 Temperature change of sweet potato
unde microwave heating measured by

thermocouples with an grounded shield.
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