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Overview of temperature measurement methods for engine turbine blades

based on infrared radiation
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Abstract: This paper introduces the basic principles of radiation temperature measurement technology and key is-
sues in research. The current application status of temperature measurement methods for engine turbine blades based on
infrared radiation at home and abroad is summarized, the errors generated during measurement are analyzed, and the mea-
sures to reduce errors are proposed. It is pointed out that in terms of environmental radiation, it is necessary to fully con-
sider the influence of combustion gases and environmental surface radiation, establish accurate reflection models, inte-
grate algorithms, and correct radiation interference errors; In terms of emissivity modelling, emissivity model and non-
emissivity model should be established in advance according to specific situations, and machine learning algorithms
should be combined to improve measurement accuracy; In terms of optical system design, it is necessary to select appro-
priate optical materials and coatings to enhance the sensitivity of the system in different environments; In terms of data
processing, methods such as neural networks, genetic algorithms, and constraint optimization can be used to minimize er-

rors and improve computational accuracy to the greatest extent possible.
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Tab.1 Radiation temperature measurement method and characteristics
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Fig.1 Simplified schematic diagram of pyrometer

] P SR N T A & 2 B 7R i RO L i
IRIE TR W RIE TR . hERE B
BRGNS W BT . b i 2 1A
SRR AT FE e AR [ AL A T BH A S HLAT 5 BT 25 A
WEPLAE , e S m i i S R K s s s kil . 21
SRS IR B AR 08 A8 R I 7 B (R AR AL
SEIT S TRORAERE, AR BCR O S BB AL
UETFF R T T 25 A sl AL T 8 R 69385 58 s 00 R e

B2 W
O,

hRBERF LA

[19]

oo B ) 2 B K 2 8 2
R S T

=R
BRI =B

D

BT R R
1B AR T
55 b8 J 5
%5, RHEIRE
AiEid £1°C

A RS

HR R P )1 4%
IR 6 BT 5K B
B33 ~ 5 mmff)

AR TIENS o7 ug gt 4%

e NEAEE S
BEAR ARG

2 K 7 L

SO RE
S F 5

P2 [ A S IR

Fig.2 Application of domestic radiation temperature measurement
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Fig.3 Measuring device™
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