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Abstract: Temperature compensation and pressure correction methods are presented to improve the measurement
accuracy of pressure and temperature in the rotor cavity. Aimed at the problem of large temperature measurement error
caused by no electromotive force produced in the ordinary wires of the slip ring during rotor experiment, the temperature
compensation method is used to add the electromotive force calculated from the temperature difference into the output
electromotive force. Then, the true temperature of the measurement point can be calculated according to the relationship
of the thermocouple between electromotive force and temperature. Aimed at the problem of the measurement error of the

sensor installed in the low radius location caused by the piping effect of the air column in the tube in the rotating state of
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rotor cavity, the pressure correction method is presented. The air column in the tube is divided into several sections and

the temperature of each section is regarded as constant. Then the correction formula is deduced. Experiments have been

conducted to verify the application effects of the proposed temperature compensation and pressure correction methods.

The results show that the measurement error after the compensation of temperature measured by the thermocouple is less

than 1% and the measurement error of pressure after correction is less than 0.8%, and the correction effect of pressure is

more obvious under high rotation speed. The corrected temperature and pressure accuracy meet the actual measurement

requirements of aero-engine rotor cavity, providing important technical support for the life assessment of the rotor of aero-

engines.
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Fig.1 Temperature compensation method
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Fig.2  Schematic diagram of test leads of rotor
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Fig.3 Connection sketch of experimental apparatus
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Fig.4 Test point location of pressure measurement in the rotor
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Tab.2  Comparison of different correction methods
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Fig.5 Comparison of correction results

FET R 5 ) O, EIOAS [ 5 1) T BE AL
Y OGP 45 R AT R, R T A X 25, 4
A& 6 s . L6 ATHT: AH X O 2 I ik 2 A 1
RSO HE 2 B WAL s R OB my IR R M B
XA TE 45 S (%) 52 e 8 WY W 5 A8 T S5 AR R 22 Y A8
it 0. 8%

LE ERTR, U, B AN B R
IF, 25 S8R R 0 A AT R ) I 1 45 2R TE R A AL
1y, PR iR A MU Z , RCHE S 1A X
2N



iR

Bit5HE - 43 -

06 —=—100 kPa
——110 kPa
0.5 —+—120 kPa
——130 kPa
© 041+ ——140 kPa
Z —+150 kPa
E 03 ——160 kPa
= ——————— .
;2 ——— <+ 4
g o2 Y *
o1l ’
— & —a
00— 3 4 5 6
T 25 B

(a) 2 000 r'min™!

—=—100 kPa
09r ——110 kPa
0.8} —+—120 kPa

——130 kPa
0.7+ —+—140 kPa

x 0.6F —a—150 kPa
W — ——160 kPa
= 05} . i
E o4
* )
03F ::*?: -]
0.2t . —e
01 3 4 5 6
Rt e A
(b) 5 000 r'min!

—=—100 kPa
Lor —« 110 kPa

—+—120 kPa

——130 kPa

R —e—140 kPa
s 08r —+—150 kPa
B ——160 kPa
=

= L.
= 0.6} =

’\&—__‘__ﬁ__ﬁ
E—
04— 3 4 5 6

(¢) 8 000 r'min”!
6 RS R i B0 AE T i 22 1) 5 )
Fig.6  Effect of the number of temperature calibration points

on relative error
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