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Correlation analysis between thermocouple laying technology and

turbine blade surface temperature measurement

LIU Zhi-gang, HE Yuan, ZHANG Shuai, ZOU Yuan—-lu, WU Xiao—-dong
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: To evaluate the deviation between the turbine blade surface temperature measured by thermo-
couple and the actual value, and ensure the accuracy and effectiveness of the data, the intrusive thermocou-
ple laying temperature measurement method, which is widely used in the comprehensive cooling effect test
of turbine blade was investigated. From the point of view of engineering application, the process influencing
factors like extra thermal resistance, thermocouple embedded depth and embedded gap related to the mea-
surement accuracy of turbine blade surface temperature were extracted. Through numerical simulation and
test investigation, the influence rules of thermocouple embedded depth and gap were obtained.
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Fig.1 Schematic diagram of blade intrusive thermocouple

embedding method
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Fig.2 The layout process of intrusive thermocouple
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Fig.3 Magnification of buried couple position
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Fig.4 Embedded depth study model
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Fig.5 Schematic diagram of plate temperature measurement test
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Fig.6 Infrared image of different embedded depth
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Fig.7 Thermocouple temperature with different embedded depth
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Fig.9 Infrared image of different embedded gap
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Fig.10 Thermocouple temperature with different embedded gap

B I SR ZE R

SIS PTG A, 25 S BT R
4 J2 ZHAS R, Y AR5 PF S B A
IR IE G R K

0.0297 (H=0.5mm, 1.0 mm)

2
AT=10.0644 - 0.026% +0.004 4(’;)

(H=1.5mm, 2.0 mm)

©)
A ORI, y A EA L B A

5 it

A X R L S T v R L N g =
SR PN 2R AT BRI A RO L0 Sl PR 5
NI, AR LU R S

(1) BRI X AR e i 003 A 52 i 5 A T
ANELR AR A LR AR M S v 3t 7 5K
BRI R 10 75 OBBe e £, TR TR 55
TR AR LR A IR et

(2) BEATRIBIRAFAESG 58 T Rl e iy, 3 2h
LA 00 9 i vy, AR R T 2 R v o
G th AR

(3)  FEARM AR TSI ABIMASEG
BRI SRR R A B T oe sl T 2,
PR A RERL A  J U R AR PR R S
Je T AR NIRRT

Sk

[1] 2Rt ol e T et A 2 0. B gt
B 59T, 1998, 11(1):39—42.
2] 3 SN g B BARR IR SR
W FIAER(]. A7 51 71254, 2005, 20(3) : 456—459.
(FHH25 1)



