A HLI A S5 . 2025, 33(7) S A = Al
o 114 - Computer Measurement & Control lm\u IKEEQBE -V& Ii-ﬁ|

NEHS 1671 -4598(2025)07 —0114 - 09 DOI:10. 16526/j. cnki. 11-4762/tp. 2025, 07. 014 hESEE . TP274 X EkARIRAD : A

Ik S AL B 0 ) 8 M R 550 o

3 ', Axa, T W', #KXF',
i‘] %2,3,4, 3’2‘] &2,3,4, %é\,gz,wx

(L AR A B2 P Be A IR A WS BUJH 3100305
2. JLEMRMIERAA R AR . bRt 1000415
3. B A ax A7 i A JUIR 25 W0 L5 ekt BR A BEBOR 5 0T I S T BR S AR L. st 1000415
4. Jb st A TR RES WS (R B BT SR S, b st 100041)

WE: R IUER—FE R Wl sh g, R DA AR R 2 AR SR B Tz R s A
M. B HLIR R R R S 2% VBT E 2 S B — RIS, CER B RE5 R L 2F . XS ™ ER
Jik Bl 7 984 e 0 2 R B AR SRS LR S A AR AT $ 5 9 SE MR SR ML 8 3o 7 v Ik 3l i 17 A9 2 s i 24 % o R 2
EREBAT, Wil T —E RIS E I RAEEM AL dd ml R A S R B E B ENE S, 458
B S AT RO 34T B2 IS SRR AE 2 BT 5 T B B (L R AT BEORE S SR PRI 2 Y S L B B T B e B
B RGURME e A AT . RN RE R 2P R K A TR QT/CH 8200 . SR sl S 8 B 21, 43042
B R AT RAL SRR s SCIRIRiE R, RAWMRERERB T TMKSIENFS, BERIT TRRMES Le
s ZAGC N TR, W R IR, I 0 Hoe v b i s RS IR 4l TR S %,

KRG ML BV E Sy BolEoRgE RSN REiilr

Design of Collection and Monitoring System for
Combustion Pulsation Pressure for Gas Turbines

LI Ming', WU Wenyi**"', DING Yang', XIE Daxing', LIU Yong®*",
LIU Yuan®***, SHEN Chunzhang**"*
( 1. Huadian Electric Power Research Institute Co. . Ltd. , Hangzhou 310030, China;
2. Beijing Aerospace Measurement &. Control Technology Co. » Ltd. , Beijing 100041, China;
3. Beijing Key Laboratory of Intelligent Diagnosis and Health Management of High-speed
Vehicles, Beijing 100041, China;
4. National and Local Joint Engineering Research Center of Equipment Life Cycle PHM, Beijing 100041, China)

Abstract; As a highly efficient and clean power generation device, gas turbines are widely utilized in electricity produc-
tion, marine propulsion, aerospace, and other fields. However, a gas turbine has extremely complex combustion process,
and its combustion instability may lead to critical issues and potential safety hazards in severe cases. Monitoring the pulsating
pressure generated during its combustion is essential to ensure the stable and safe operation of the gas turbines. To monitor
the pulsating pressure during its combustion process in real time and ensure its safe operation, a domestically developed pul-
sating pressure acquisition and monitoring system is designed. This system employs high-temperature pressure sensors to dy-
namically capture real-time pressure signals from the combustion chamber, and extract key signal features by combining time-
domain analysis and frequency-domain analysis. A comparison of predefined health thresholds is made to monitor the statuses

of its combustion, trend prediction, and anomaly alerts in real time. The system integrates a domestic L.oongson processor,
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high-precision synchronous acquisition modules, and a self-developed QT/C+ + software architecture, which provides the

dynamic data preprocessing, feature extraction, long-term storage, and visualization. Experimental results show that the

system can stably acquire the pulsating pressure signals under high-temperature conditions. significantly improving combus-

tion efficiency and operational safety. The system has been successfully applied in gas turbine power units, meeting real-time

monitoring requirements and providing a technical reference for monitoring the statues of other high-temperature combustion

equipment.

Keywords: gas turbine; pulsating pressure; data acquisition; condition monitoring; system design
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