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Suction Pyrometer and its Application te Accurate
Temperature Measurement of Boiler Flue Gas

By Seiji Kawahara
Hitachi KResearch Laboratory, Hitach, Ltd.

Abstract

An accurate measurement of gas temperature involves a considerable difficulty.
Especially in the case of boiler, the coexistence of a cooling surface such as water
wall, water tubes, etc. and heating elements including flame and furnace and the
radiation from them offers a tremendous difficulty to a conventional thermocouple for
obtaining a right temperature of the gas inside. In an attempt to solve this problem
of obtaining a practical, accurate means of gas temperature measurement, an ideal
type of suction pyrometer was designed and completed. And its application to boiler
testing in several actual occasions has been proved extremely satisfactory. In a
series of experimental researches conducted, it was verified also that conventional
types of thermocouples and optical pyrometers could not be used in this class of
measurement because of their errors which were unable to keep consistency in

varied surrounding conditions and consequently could not be corrected.
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Construction of Suction Pyrometer Tube
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Gas Aspirator
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Fig. 3. Example of Indicated Temperature

Variation by Air Pressure of Gas
Aspirator
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Fig. 4. Characteristic Curve of Gas Aspirator
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Table 1. Comparison of Gas Temperatures Measured
with Suction Pyrometer and Ordinary Ther-
mocouple (at Combustion Chamber Qutlet)
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Table 2 Comparison of Gas Temperatures Measured
with Suction Pyrometer and Qrdinary The-
rmocouple (at Super Heater Inlet Gas Duct)
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Table 3 Comparison of Gas Temperatures Measured

with Suction Pyrometer and Ordinary Ther-

mocouple (at Economizer Inlet Gas Duct)
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Table 4 Comparison of Gas Temperatures Measured with Suction Pyrometer and Ordinary
Thermocouple (at Economizer Qutlet Gas Duct, No. 6 Boiler, Ebetsu P.S.)
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Table 5. Comparison of Gas Temperatures Measured
with Suction Pyrometer and Qrdinary Ther-
mocouple(at Air-Preheater Qutlet Air Duct,
No. 6 Boiler, Ebetsu P.S.)
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Table 6. Comparison of Gas Temperatures Measurad
with Suction Pyrometer and Optical Pyro-
meter (at Combustion Chamber Outlet)
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Fig. 6. Gas Temperature Measured by Suction Pyro-
meter.
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