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Tab. 1 The parameter settings for fitting algorithm

3 3

Tab. 3 Three working conditions fitting convergence criteria

LM
100E - 10 0.6  0.000 19 1.934 59 0.999 89 0.999 79
2 000 0.8 0.00034  5.90774  0.999 95 0.999 90
20 1.0 0.00065  2.095 11 0.999 92 0.999 85
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Tab. 2 Criteria for fitting convergence

P 420. 845 098 726 842 6
)23 1 596.056 363 952 000 8
P3 —-2996.292 798 147 222 8
P4 3 164.997 056 130 756
Ps -2 088.042 535 333 223 8
Ps 899. 838 687 409 063
)z —-257.061 621 532 105 4
Ps 48.245 612 466 246 56
Do -5.714 997 535 196 704
Pio 0.387 057 583 204 826 2
P —-0.011 409 742 489 953 38
5 Py

Tab. 5 Relationship between coefficient

p, and the working conditions

0.000 128 5
9.086 617 6
0.999 906 5
0.999 813 0

P1

0.6 -560.877 759
0.8 -282.511 135
1.0 420.845 098




6 : * 857 ¢

780
770
P 5 o £
il
P f_ 760
£ T R A2
k) =a, +a,* k> +—+— 3 i x  SR2AXS L
n(k) = a+a koK (3) * BN AR
A SRAUIN A
Ck— N N N P 740 ! ! : ' : : !
0 5 10 15 20 25 30 35 40
9 : KRR
400 10
300
200k Fig. 10 Comparison between for fitting curve
= 100- and four groups of original data
5 o
zﬁ -1001 0
B 200t 15}
-300F & (1)(5) F
400 F % 0.0 ___-.__.Illllllllllllllllllllll-_-.ll
00l o, o & 0T
00 065 0.7 075 08 085 09 095 ;o
T _2'0() 5 10 15 20 25 30 35 40
9 REEA
SE1L X AR SIS BIR B RS R
Fig. 9 Relations of coefficient and 2.0 " !
. .. 1.5+
working conditions g 1ot
B 05F x Illll IIIII.
E 0.0
<o —(1)(5) F
. = -1.0F
pl l h _1.5 L 1 1 1 1 1 1 1
P2 = Pu 20 s 10 15 20 25 30 35 40
RFER
SR04 X HABUR S-S BUR B 2R 5 R
° 2.0
L v il
t(k x) = Zpi'g(xj) (4) ® 05f
i=1 ui| O.OI'I'III'-LI-II
ik x)— k x f;g :(1):(5)_
_1.5 L 1 1 1 1 1 1 1
° _2'00 5 10 15 20 25 30 35 40
RFER
534 XS HBUR S-S BUR B 2R 5 R
2.0
1.5+
o 10 § (1).(5)_
4 o P;\g_ Oo’il...-l.rllrllllllll-__-'l-.'l“l‘
. -05"
= -1.0f
11 -L.5p ) ) ) ) . . .
_2'00 5 10 15 20 25 30 35 40
1 SEAL X HBUR SIS BIR B RS R
o 11 4
20 2 Fig. 11 Residual plot of fitting data and
4 1°C 4 reference data

0.9



* 858

2015

0.6.0.8.1.0 0.9
(4) 0.9
o 12 o
810
JRIABEE
& 800 S PN
5 o  HanE
T o780 |
% 770 |
760 I A
0 5 10 15 25 30 35 40

20
(a) BIEERLE

BAWRE/C

FAER
(b) XBLREEREGETRE

12 0.9
Fig. 12 fitting results for 0.9 working condition

2011 37(3): 1-7.

12

LI Xiao-tang. Gas turbine development and China’s dilemma J .

Airctaft engine 2011 37(3):1 -7.

2013 (6): 157 -157.
YU Xin. Gas turbine fault diagnosis Review and Prospect J . Chi-

nese New Technology and New Products 2013( 6) : 157 - 157.

I 2000 15(4): 410 -412.
XIE Zhi-we WANG Yong-hong. Condition monitoring and diagnos—
tic thermodynamic noturbine construction method J . Thermal En—

ergy and Power Engineering 2000 15(4) :410 -412.

I 2004 17(1): 51 -54.
ZHANG Peng WANG Yonghong. Research and application of a
new gas turbine thermal parameters fault diagnosis mathematical
model J . Gas Turbine Technology 2004 17( 1) :51 —54.
Boyce M P. Gas turbine engineering handbook M . Access Online
via Elsevier 2012.
Khajavi M R Shariat M H. Failure of first stage gas turbine blades
J . Engineering Failure Analysis 2004 11(4) : 589 -597.
Asok Kumar N Kale S R. Numerical simulation of steady state heat
transfer in a ceramic — coated gas turbine blade J . International
journal of heat and mass transfer 2002 45(24) : 4831 —4845.
Gustavsen B Semlyen A. Rational approximation of frequency do—
main responses by vector fitting J . Power Delivery IEEE Trans—
actions on 1999 14(3): 1052 - 1061.
Lefteriu S Antoulas A C. On the convergence of the vector — fitting
algorithm J . IEEE transactions on microwave theory and tech—
niques 2013 61(4): 1435 - 1443.
Deschrijver D Knockaert L. Dhaene T. Improving robustness of
vector fitting to outliers in data J . Electronics letters 2010 46
(17): 1200 —1201.
Curwen K. R. Turbine blade radiation pyrometer system J . Air—
craft Engineering and Aerospace Technology 44.12 (1972) : 16
-21.
Uguccini Orlando W Frank G. Pollack. High — resolution surface
temperature measurements on rotating turbine blades with an in—
frared pyrometer R . NASA STI/Recon Technical Report N 76
(1976) : 23542.
Kerr Clive Paul Ivey. An overview of the measurement errors as—
sociated with gas turbine aeroengine pyrometer systems J .
Measurement science and technology 13.6 (2002) : 873.
Douglas J. C. A. Smith S.J. R. Taylor. An integrated approach
to the application of high bandwidth optical pyrometry to turbine
blade surface temperature mapping J . Instrumentation in Aero—
space Simulation Facilities 1999. ICIASF 99. 18th International
Congress on. IEEE 1999.
Eggert Torsten Bjoern Schenk Helmut Pucher. Development and
evaluation of a high—resolution turbine pyrometer system J .
Journal of turbomachinery 124.3(2002) : 439 -444.
( )



* 968 - 2015

= Applications of the Vector Fitting Method in Moni—
toring Blade Faults of Gas Turbines GAO Shan WANG Lixin ( College of Electrical Engineering and
Automation Harbin Institute of Technology Harbin China Post Code: 150001) FENG Chi XIAO Yi-han ( College
of Information and Communication Engineering Harbin Engineering University Harbin China Post Code:

150001) //Journal of Engineering for Thermal Energy & Power. —2015 30(6) . —853 —858

To reduce the occurrence of any faults in gas turbine systems is regarded as the precondition for realizing safe opera—
tion of gas turbines. Turbine blades are important parts and components in gas turbines and also one of parts operat—
ing in a stern environment. Any faults of the turbine blades usually reflect in changes of temperature. The distribu—
tion of temperature signals on the blades of a gas turbine was studied with an emphasis being placed on the charac—
teristics of the temperature signals and the data being properly processed. By adopting the vector fitting method a
temperature data equation for blades in various operating environments was obtained thus achieving an objective to
detect any faults and offering a basis for an on-ine detection of any faults in blades of gas turbines. Key words:

turbine blade temperature distribution vector fitting application in monitoring of faults

= Establishment of a Function Model for Atomization
Characteristics of a Nozzle and Its Applications in Combustion Simulation CHEN Xiaoding GE
Bing ZANG Shu-sheng ( College of Mechanical and Power Engineering Shanghai Jiaotong University Shanghai

China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2015 30(6) . —859 - 864

By using a phase Doppler anemometer ( PDA) experimentally studied were the atomization characteristics of a pres—
surized atomization nozzle under the typical operating conditions. The Gauss distribution function was employed to
represent the radial distribution of the atomization parameters and the exponential attenuation function was used to
represent the axial distribution of the extremum values of atomization parameters. On this basis an atomization char—
acteristic model for the nozzle was established and the relative error between the results obtained by using the model
in question and the test data was not in excess of 10% . The atomization function model in question was applied in a
dual swirling combustor in a same direction to perform a discrete phase setting of the data of the fuel oil atomization
characteristics simulated and on this basis the flame distribution characteristics inside the combustor were analyzed.

Therefore the feasibility of an application of the self-defined atomization characteristic model in combustion simula—



