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Material Testing Machine Maintenance And General Troubleshooting

Liu Xiangfeng

Datong Comprehensive Inspection and Testing Center, Datong, Shanxi 037046

Abstract :

Material testing machines play an important role in the development of modern industry, and they

are widely used in many fields such as material science, engineering technology and quality control.

With the continuous progress of science and technology, the types and functions of material testing

machines are increasingly complex and diversified. However, despite the high degree of precision

and reliability in the design of these devices, daily maintenance is still the key to ensure their long—

term stable operation. Especially in the experimental environment with high load and high precision

requirements, the maintenance work of the testing machine is particularly important. The purpose of

this paper is to discuss the maintenance methods of the material testing machine, and analyze the

common fault types and their treatment methods, in order to provide useful reference and guidance for

technicians in related fields.
Keywords :

material testing machine; maintenance; fault handling
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Analysis Of Stamping Process For Automotive Panels Based
On CAE Technology

Li Yueying
Beijing Automotive Group Off road Vehicle Co., Ltd., Beijing 101300

Abstract : This article first outlines the definition, application, and development trends of computer—aided
engineering (CAE) technology in the automotive industry. Subsequently, the basic concepts, principles,
and processes of stamping technology for automotive panels were introduced. On this basis, an
in—depth analysis was conducted on the stamping process of automotive panels based on CAE
technology, including the application of CAE technology in stamping process, process parameter
optimization, forming performance analysis, and mold structure design optimization. Through
specific case analysis, the practical application effect of CAE technology in stamping process
was demonstrated. At the end of the article, the future development trends of CAE technology in
automotive panel stamping processes were discussed, including the integration of artificial intelligence,
the application of cloud computing, and the role of big data in process analysis.

Keywords : CAE technology; automotive coverings; stamping process; parameter optimization;
forming performance
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How To Achieve The Goal Of Minimizing Material Loss
In Highway Construction

Yang Jing

Tianjiao Poverty Alleviation Park, Liliang Village, Fuxin Town, Tiandeng County, Chongzuo , Guangxi, China Construction Office, Chongzuo, Guangxi 532800

Abstract :

This study deeply analyzes the effective ways to reduce material loss in highway construction and

proposes a series of strategies, including but not limited to optimizing material procurement and supply

chain management, improving construction technology and processes, strengthening construction

management and supervision, and enhancing the professional skills and conservation awareness of

construction personnel. The article elaborates on specific practices such as developing a scientifically

reasonable material procurement plan, adopting advanced construction techniques, implementing

effective construction management measures, and strictly enforcing quality control standards. Through

case analysis, the successful practice of minimizing material loss was demonstrated, and valuable

experience and insights were extracted. The research results indicate that adopting these strategies

and methods can significantly reduce material loss in highway construction, improve resource

utilization efficiency, reduce costs, and ensure project quality.
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supply chain management

highway construction; material loss; minimize the objective; optimize procurement;
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Some Thoughts On The Calibration Work After The Mandatory Calibration
Fee For Measuring Instruments Is Suspended

Wang Riyou

Datong Comprehensive Inspection and Testing Center, Datong, Shanxi 037046

Abstract :

Mandatory calibration of measuring instruments is an important link in ensuring trade fairness, product

quality, and production safety. However, due to the problem of high calibration costs in the past,

many enterprises have low enthusiasm for mandatory calibration. In order to solve this problem, the

government has decided to suspend the mandatory calibration fees for measuring instruments, in order

to encourage more enterprises to participate in mandatory calibration. Based on this, the article briefly

analyzes the differences between mandatory and non mandatory calibration of measuring instruments,

as well as the importance of mandatory calibration of measuring instruments. Starting from the current

market situation of China’ s calibration industry, the article deeply considers and discusses the

mandatory calibration of measuring instruments after the suspension of taxation.

Keywords :

measuring instruments; mandatory verification; fee suspension; verification work
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The Contribution Of Satellite Positioning Technology In Improving
The Accuracy Of Engineering Surveying And Mapping

Lang Xiaolong

Gansu Yuanhao Engineering Survey and Design Consulting Co., Ltd., Jiayuguan, Gansu 735100

Abstract :

This article introduces satellite positioning technology, especially GNSS and BDS in China, and their

applications in engineering surveying and mapping. Compared with traditional methods, satellite

positioning significantly improves data collection speed and accuracy, reduces costs, and enhances

the reliability of surveying and mapping results. The article also explores the key factors that affect

accuracy, such as signal quality, equipment performance, data processing, and personnel quality, and

proposes improvement suggestions for issues such as signal occlusion and system errors, providing

guidance for the deepening application of this technology in the field of surveying and mapping.

Keywords :

satellite positioning technology; engineering surveying and mapping; precision

improvement; beidou navigation system; data processing
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Application of Replacement Method in Soft Soil Foundation Treatment

of Municipal Engineering
Cai Jun
Shangrao Anchang Logistics Co., Ltd., Shangrao , Jiangxi 334000

Abstract : Municipal engineering plays a crucial role in urban construction, and soft soil foundation treatment, as
a key link in municipal engineering, directly affects the stability, safety, and long—term performance of
the project. With the acceleration of urbanization and the continuous expansion of urban functions,
the demand for urban infrastructure is increasing day by day. In soft soil areas, the treatment of soft
soil foundation has become an important challenge in engineering implementation. This article aims
to explore the application strategies and advantages of the replacement method in the treatment of
soft soil foundation in municipal engineering, propose scientific foundation treatment schemes and
technological innovations, and provide theoretical support and practical guidance for improving the
quality and safety of urban infrastructure and promoting sustainable urban development.

Keywords : municipal engineering; soft soil foundation; replacement method; processing
technology
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Processing and Analysis of Engineering Inspection Data Based on Big Data

Yao Nana, Ma Hongsheng
Wuhan Zhonghe Engineering Technology Co., Ltd., Wuhan, Hubei 430312

Abstract :

This article starts with a comprehensive review of the foundation of engineering testing data processing

technology, including key links such as data collection and transmission, data preprocessing, data

analysis and mining, and data visualization. Subsequently, a big data based engineering inspection

data processing framework was proposed, and its design principles and architecture were discussed

in detail. The core modules of data collection and storage, data preprocessing, data analysis and

mining, as well as result display and feedback were elaborated in detail. The conclusion of the

article deeply explores the application of heterogeneous data fusion, large—scale and real-time data

processing, as well as data security and privacy protection technologies in engineering detection data

processing.
Keywords :

big data; engineering testing; data processing; data analysis; data mining
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Application And Optimization Study Of Automatic Control
In Thermal Control System

Jiang Quanbo , Zhang Tao
Jiangsu Kan Shan Power Generation Co., LTD. Xuzhou, Jiangsu 221134

Abstract : The thermal control system is an important part of the operation process of the thermal power plant.
In order to ensure the safe and stable operation of the unit and improve the control effect of the
thermal control system, the thermal control system needs to be optimized. As the core technology of
thermal control system, automatic control is crucial to ensure the stability and safety of unit operation.
It accurately monitors the system parameters, adjusts the real-time control strategy to deal with the
changes of various working conditions, so as to maintain the efficiency and stability of the unit in the
complex and changeable environment. Therefore, in the daily maintenance and operation process, we
must give full attention to the automatic control technology, to ensure its effective application, to ensure
the best performance of the equipment and safe production. This paper analyzes the present situation
of thermal control system and its optimization significance, and analyzes the application of automatic
control in thermal control system from software and hardware.

Keywords : automatic control; thermal control system; application and optimization

515

BEE ASh R AR, fEr) AR RS, ABIERISORIIR ORI 2, BB SR ) IER A R, GEseaix
R AT R PRI SRR . ASCER MRV RGN, BT AR RE RS P RIR B, JF0HT T E Sl B
AU RVERGEAERIAEL, S T UL BB AR AR E i AR S B 7T 34

—. BWERANERS TEEE BT AW RS ) 25 A SR bR
TR R BRI FF S B 5 TR, 3800 5 DA
(—) HENGERY GBI R SIS .
FFRHLI T 2 G LS AN A AL, T R (Z) s
BUEATUSE . 0. PR BRI E RS, CEE AR TR I I, AL, AR, UL

EALERIT (DAQ). G SRIERA TR EEORAN. 2 e 1) RIERREASHIOIE, AN RSRAREMEHE
R G A BT DU S rh B a8y 5, HAE—BES80V ~ 420V 2], AR R RE
I, RSSO N T BB R T, Bt Mo 2) RALRITIMEIEI I, SETHITHUIERIZE R & #%
fE# A HRK (181F0LA) . B (W), #% CLAGRMTHRE) . $FARK: A%, AFTLTM: MENE, BHEH, RERP

026 | ENGINEERING RESEARCH AND APPLICATION



e AURIZE By, ALY 808 7 72 50-600rpm 2 [8], HIALR F
B AL T s AL E R IR 28, 3) IR SR LR
TR DU A h IR AR AL, HS B e S T S s 2, A
TSI PRS00 Y0 () SR M o TR s R B R L B
SRR, BB, ZIAMRRRNIER . FELFEOEII S, 4) BATHL
FRF WU SR HA TR 155, B2k BB G R S
B, IR E B R T SOIR TS ST I T AR

FE— LRI, AT, TREESE, ENEREBN T2 S5 M
R, 5) doeiEflge (ECU) ECU ZRIRRGHIAIN, B
K ESFPATHUGIIES, I TN E & e 4, #)
FAPITHUIIBINE, RSB BB I SRS, ECU M
SRABAZT SN E A R, 25 & bl fer & i

—. BEERERIERFEDRINA

(—) REEHIPAIRA

AR E A R T, TR A R, T
R B R LT S TR AR RS E M. T PRI AR
TICHT R I HEAT, (] It A 2000 S R B i i A 43R
o B, 4™ A R R AU T . —
WT, FEBH TGN, RS SR PID #2753k, XM
77 SR FAT BRSNS TERIER R, o HL R ARt 2 oA 1
BETIR e X TN ES AT fhokist, s 2 R R
AR, B, 3T FARR AR, BB NI IR
R o B TR R I A SRR SR AR SRR, RS TR
BBV T, R AR R T SRR 7 ) X SRR T AL
I PR AL PSS O T Je il SR T, TR B S i
IO s

(=) ENE=HIrhaIn A

AR RSB, R BRI %
KRR HEAT R, IR HRe REIERIBITH 2, 2SR
JS2 PR, T AR P e 4 WURT A i IR SR SE BN 7 A T 1Y
I HAB AT DL HAd ) [ S AR T BOS H AT B AT . 5
BRI —SE (B, AT NG T A 3R B s e 478
KNI E RN, TTRAR N ST st Zk A
W, T AP AR B RO R IE RS il X A7 AT A
AR NS PRIZE TN, GRS RS E ,
PNIIEAT e

(=) REEHIPENA

FETAM A=, R IERE LA, T EHIARFR
WFE, FFEOSVF 2 AR BT R TR R, XA ek
EHEBT. A, ACASIRHSOR T2 A TR, e
PRGBS, AMUR R T RBIR I, R 1A,
BT A Bl R T A R KWL, %
T WEERRAR A L, IR ENUENNE SR,
LRANZEHBRREN, AZRBUAN IS TR R [FH, 2
BHHMRGHETHREEG, SHNENRFHRHER. B

R

2

2, BEERHLRORIT AR, B SO A R G A
PRERAY, I BR AN AT FAFFAEIT, s $ Az i 5
AREIBIRIFE, FURET R SebHoR, (Rt A B AT
B4,

() $Reedslrh SN A

KRR 2 A T R B PR AR AT B B, T RE %
& EPTHLIE T EEEI F T AR e A
PR ATTESRARTHE T, SREEFE . DT R, SL8kis
P MACEET HiR. fEILHEA B, WA =S I A S
B, BEARBATHOR, W TEA YRR S, — AR
UOABCECITT, R ARELE . 77 S (Rl 7 K, ik
FPRGREE R B R X AR T — L85, AT T ok B0
TR I, MELDOSEFeRIUEA T AR . IR KUTTTF R
RSP, ST —RRRBERCR s S A T IR R L HO R
eI SISO, B B X B R BB R B 52
i, N TIRGTENREFERREERIL, AT 2T AR A 3725
BoA, FEAL B IR T B

(R) EfttrmEaonA

TR A R G Scbr iy g R, BT bR uLATy T
ZOh, BAHAMREZITEAN A . Flin. 7 E AR
P PUREHLA RN T 4R M R S B8t R R P T L AR Y
RS Moz, BEE A SRR R R BUR R G Tz
i, e Bt ) BT A GO . RESHTEH)
Uk, (Rt R TCASIEEAS AR

=. BiEHTERIERFEDAIL RS

(— ) EHIEERHE

T RERERGRIERIAE, TEAELREf TR s
HSERAT AW eI, I BRI OURE, A9 PID 573k
FEEAFHPID M, HER PID FIpMIR PID 534, Hir,
T PID SIAR S, E T HEE RS, IrLINE &1
R R U T SR A0 s TIBO PID 53k AR BB TR AN AL
PID SRR AL, (RIAAfEE— MBI, ik, JAZG%
JEEFEZR, AREMIHARARNGE. A, —eB il T
BHSTEIE, WSR2 [ MR ST )T TR S Sk
A S R A . RS TIN, HE B T
RGN E RBICIE ]

(=) e EMITERNML

o, N TGN P PID 256 R 58, Sl
WL LAY EZHPE Y, R AR T A OS5 AR IR R 58
HOMER I HaR, MR S ETRORS L AT, AESLBRIH Hh v R 68
Wi /NEL, TSR JPERIRRES, DMEREW R R IR, 1A
I R R SRR A tesh, T AR A shz )
BARMILS:, FERPATHITI0 . EE IR AR AL
DR EEECN 2 AR BER R RERIREICR, DRSNS
PERGMIEWIET. B2, SRR, FFETR

2024.7 | 027



T72RlE | ENGINEERING SCIENCE

TR GE AT I AR, AT G R I T A 2

(=) RAEEESHE

H S R R G B TR TR T, BaA=
ANTTH: — R SR RS ER it =& Es
Yo, HETHAIRRIERGUIERIRIGAT . (1) MESHIEL:
WA (2) 2R HIRE;  (3) mtEflait Tk, &
TR A R G U B SR M AR e | e
BRI FLEL IR TT AR AT ARG RORBR, B TSNS B
AREVR I, 7L R 2 HE 1 F B S 2 e

(M) SEaeEfRANME

FEEGIRAE RS T, T R H SR, ML RE
BT (2, BEE N B BERORIIAWT AR, NRMER S
A Bl B gt THRI T 2. IR HA BRI oA
MERRGENRE RRIEHIEOAR, e —E R LR
ERGRIR T Ft, T 2RaX STt BN B # R
gerh, NIHE R HIB TR Bin, AT RAR A R 22 R 24 R SL B
XTHVAIR ARSI B g5, I 2 o b B R Sk B 7R,
DME R IR PR s, R R R R FEis 7. Boh, AL
FIRE R RGOSR LS TE ReAL, B ot s, &
FiREEH 28, BRI O LR, T R SRR
SE AT i

(H) BREisHSFERS

PR G HFS WA R SC IR R . g
AR EERSATE, ARG AREIEEIAIE, Z2d—%
PUSHTAE B R IR <, SERON B XT SR (HAESE PR
o, T RGAGEONTASIRZLM, Roase s, £
BRI, R IR E I AR R . ik, TR
RESTIE NS Tl PR b A T, S B DI AR I O A 2 A SR
IR R SR LA T IR R IB PR ANER I 15 A5 HEA T
Ay, NN ACHUHHEBR VRN, By 1k Sped) il sl B E
Jae I B 7T R A R T A B e AR AT S,

243t

TR A 2 e s T

(%) Tigefife

FEMAZe 4, ROERETTH, RS T 4N
BEUE IS, RISFIFRRRVERY A . ZESCPriR ERLRE b, d50n
CiDS /S N E7 VS S =) ST A R S GOV R RS
RS WEFBITIENR, W V2R, BRI, BRI
AT«

(1) DG KT AT RE, PR EETTS

(2) BHDEAARAITUEL, (0755 KA REAH TR ;

(3) PRFFR R AR AR — Y, kS R — B WU A
T A A 8 R 5 5

(4) B ELREE, HERE TR, NIk
LGSV BATRE (=i B

(5) FURAAE AP HIEE KW UEE, S HICR 5

(6) HERRATILES, UG RSE, R AR,

(7) SEMRE RGN, PR,

LHIE

Bt e E R BRI, ) Mok T A
HOBTRITHT . AR T TR R IN AR 5T, il il 52
Jiti— ZA B GIHT SR AT B, AN RRTH T AR, mH
RIS ST A R EAN AT Gtk . 2ATT,  ZHERRER BT 2R
TARL, WA PLA BT BB T4 . R e R AR S
TR PRI 1B T USRI TY, HALRERI UL S 7 SR 1
Wk BT EEL, B, B HAE A A T E L TnsExy
PERGMIITE TR TR, TRl s fEsh B i Toll & fre
MBS . XM BE S i R TN R R, RIS
REN A S PRt A FTAEATFRREAEL, TTSCBLAT RiEk K
JREIIIG F AR

(11 JE#. PLC AZMEHEREST IR SO [J]. T7PHrRI1, 2014, 37(06):66-69.

[2) EH%, Wk, ERR

FISHERIAE AR G P R e (U], Tz 53R, 2011,37(07):11-12+31.

(BB, Smith FUZEA T RS EFIRE RN (1], BEITHRIER, 1999,(04):59-61.
(4] FIEL. SEBURESE el e A AR E R R G [T ], ASIES R, 2010,(02):56-57.

B =

R ASHEHIERAME RGP (], PgsR, 2016, 42(35):140-141.

028 | ENGINEERING RESEARCH AND APPLICATION



P R Ge R EEAR Ik AR e £ S PERE TG

HE5E, FM
ITHBILABBRAT, T3 #IN 221134

i E : REEEBRE—MEENRFNESE, ELIEEESNESHESRHEGRZRNNA, REERBEEINRRERSS
REBBBES, ZRESELEBTLIERSMTIDRIAN £ = IEF T 2S8R, BEECRETRATSM
NABE, SFTAEEE, 3EMR. SHRRENSTINERAE, T dEEFSEDERNREEERSIEE
BHREME. AREMEMKREA=TEE, BEERFRANESHERANLR, NATEEERRSBNFESEVRIFIESEMG®
TETEIRMN, HUNNNEREDLTERS, AXEENRERERADNREERSREERMEAEITME,

X @ 8 : RiERG; REERS; &IE TG

Temperature Sensor Selection And Performance Evaluation
In The Thermal Control System

Qi Menggiang, Wang Shuo
Jiangsu Kanshan Power Generation Co., LTD. Xuzhou, Jiangsu 221134
Abstract : Temperature sensor is an important electronic instrument, which is widely used in the field of industrial
process control and equipment manufacturing. The temperature signal, which can drive the actuator
to realize the control of process parameters in the production process. Temperature sensors can be
used in a variety of applications, including industrial process control, process instruments, various
environmental testing and measurement systems, etc. The temperature sensors used in the field of
industrial process control mainly include thermocouple, thermal resistance and thermal resistance
three types. With the development of electronic technology and semiconductor technology, the
semiconductor materials and devices applied to temperature sensors are also constantly updated, and
the corresponding measurement accuracy is also constantly improved. This paper mainly introduces
the temperature sensor selection and performance evaluation in the thermal control system.
Keywords : thermal control system; temperature sensor; selection; performance evaluation

515

EL A, BEE— MR EENSE, RSN TR AN IER IS T, RGN EE, EIARLTAER T, R
IR A8 At RS . PR MLIREE . AEOaBl . PORMREEASRERS . T IR LU & F ERG], R RS e
FOMEREREE R SAR SO BT, W AR R R MR, OB R BRI A RE AR R . AESEPRAE v, FRATAARR A 15 55
B T2 HSRANSL bR L, A A TS AT ALk

—. RS F3o B, AR R R S I s (3) T
BUR s (03 A5 B RE IR P2 661 15 < DAV T IR B e s B,

(—) AERFENERS TIERE HURZ IR | [T AR AL S BN, e S DR A P F F T AT 5
IERGWAN: (1) BN S EE. TERERS ﬂmﬁ?ﬁ ARG T A 1 1 ] ] AR R PR 1 97 BIR
LAt sy, TSN BRI R R SR E R . A0, Bl i ) BB T RENBART 2 BRE RS,

PEZR G DS18B20 R FE (L ks, DAI S T FE A% AR AR =2 1 %%B%%Ma& flan, T OPC BE LA AIE E SR
WEEHREHHNA. (2) BEEEET. XMaasels  (5) ANURTE: #RA—ANEWR AT, EEREEaeig o i s
WEHARFIEA 2 CINmER], PEIAPRASE ) (AR RIS S BRSO E . Blan, SRR s
M EAN: BAHE, 19954, Wk, LHRGREL, A8, HETRIF, fEnd

2024.7 | 029



T72RlE | ENGINEERING SCIENCE

TG R TIR L . INTAIAIRE. (6) BN, fERtEesivs
FREH, AT EAREERE, TTRESTIAGIBIRAYT, ik
PAO 5 R134a, (7) Z&SHEIZKHEE. HRRGEETEE
FTHIEEA, Qe FE IR F SR R | (IR AR FL AR
MRS, (8) MVERIT RS A—SEAmAERS , THE
W EH RGN NPT RS, BT RN THRE X
iR A R

PSR GLIEE: (1) RIS R SMERGHE L
it Al 2 AN A R M T S AT AP BT R, X2
G T LU IE TR EOR A, dnfveds . e e e
R, (2) BRSPSk B Wi B A S
PR, P SR T AR B AT 5 BT AR R AT 5
DHERIPERIZI R (3) ATASAOBEE . AR HaRITE S, T
g Chmhngigs . XU BCHAD SRR RO IN AR R B ) KA A
FHEAEREE. (4) AWAR SR, W2 RERG0 O
ABUSUE (HMD) |, APPSR A RNERE . BRI
BETHCES o X 28 BB AR AL Bon 5 TREFT RS
B, TR (5) RSUIULS PGS —LEg
HIRE RGO T RE LA 1GNP EE, BRI ARSI & AL
ASEIlEE SatiE = SN EES NNk & DT VALY o2

(Z) AERFITEENENER

L. R REATRR E

FAA ZR GO I B A R R E PR T B i
WAL R Sk i A BRI | FoE R
M EERT AR RGBT A58, XEEREAEFEM,
ARG ORI FE ) (A2 A A b AN 1, R ™ i 22
FE R

2. I R

N IF] Y RE FH ER S R R R B R AN, TR R
18, PP (Bl ) , NTC VHpHES. A—Fp ket
ARANERSG, FARISFALE. i, REAEEETER
PR A TR, T NTC BRI S P IREEE T

3. BN

DR BBl 2 RS R, A, (IR, TRk
AR B, FERTINEAG BT AR, SRR R ST
HORE eSS

4. SN R S

EOREME AOIRISEER, MR FR SO AR TR AL B I A 1= 5k
PID 77 i — A W R, e Rl i e I e i
i, WHHMTERA, AR T RS AR

5. SRk 5 B

NTERAIRITHE, RE LR, BRIRER SIS
Sepidl . BB RR R, LLSPMK3000 % AEIRAR (AT R 5
B, RAHL. FTEINL. s AR B — R P B
AT A SR S 754

6. WS 5 A

A ZR GO U PRI B ) SR A o R S L R | R

030 | ENGINEERING RESEARCH AND APPLICATION

ORI 5 T AR AL T LR FISEMEROIR L
Ao, 25 A A RS RSN, T BB
PRSEREATT i .

—. mEERSRIEE

(—) BNREERKEZHE

RORAH, PR TR A — R B T R < R 1] AR
%, HANAAMR., SRR, SMEEER R, £ a3,
AR i SR 7Tz N BRI &y, RTD IAF
ARG A LA <5 Y PR B IR T A . TR A R
HOVER &S TR A RS R a . B, #4
A0 P B A — R Ak e oL i O P A S i S P
&g, BRI RE (NTC) MIEEERA (PTC) #
TR, 2N HT RS BT R A FET R SRR
SRplo g, 1C B LR — M R B et nl B BB 55 10
SRplrbEs, HOMRERS B, SR R DA R T
JZ N

(Z) ARXE EREERBNERSEREE

1. #f ( Thermocouple )

R METEREITE, MR E, YRR, ZARWIN TR, §E
MG S, [ BRI g, AR EA T
. A, B, B TR ARE A AR A RN
SR B R BT s . PR al f

EHEHE: TN AT LA, iRk, R Em A
A

2. BWifH (RTD)

Pl e P BELAE BB R T TR e MR N, R <R
FELORELAT e o 2 MR I B e o, & R S B, BEAEDRS
JEE.

BE 35 (e SIS < I 215 e SN ety T AE il

3. #iafE ( Thermistor )

R REUES, WNOAEEE, PRAEFD BAERERE S, —EE
Pithdr . BARCRARERAZERE, 5 TATE iR S TuE .

WEHTEH: T TR ISR

4. LTANIRFE &S (Infrared Temperature Sensor )

R AR L, PR, J& e R I A
O EEMI

GO ST IR A Zhl, RE TR
R,

5. YA LS ( Optical Fiber Temperature Sensor )

il FIAJCATROe s Rt TR &, A WRE. It
THRRE I . RSN,

YR TR R RS, i,
L) 4,

6. BrFIRE £ &2 ( Digital Temperature Sensor )

R R . Ui PR N L AR RV RESE



Fir, BN LM3SILEMRSS, BAMIIFE. A, Mk
R, it RS S IRIE R IE R

WAVER: TREAT LA, BRERE . BT,
R TG,

=. AERRPNIRE GRS IRE R ERIT

(—) BESHERITE

L (B R AR A B HE SO E A LS O R 25 (8, — ik
FIbRIfE R ZE M =R RIR, hln, — SB[ P B TR L Rl R 5
AR B BN, HOSHRR R R SRR, a2
SERMERZE RN, EMEFR SR, TERYE N A
FoRH B RO IR, PR AT R g8 P iR B R R
JE S PR AR G SR BRI, ARG RS,
MR IE LU 2 07 T AU AR, DA ARG R BB AE S A Hh
ATEEMERBAER

(=) mmRzBE S ehaSeFiE

- NI ol G 2t =y v s SN 1 VA TN [ ET
&, UMM T RGN, B0, ARk et
(FBG) 1EA—Fgr g ey, Hmd e, REETEREb L
A T P SEB IR B I B 538, FESCRRAR D, B BRIELEE
IR A, 3 R FH P — R e X, TR R S A i 7 e [ 5 5
TIFE R PPN L TR GE A SCHE, R R B AR A . T
I LTI 5 S s, Ak, BRI A A e A
ARG AR A R L,

(=) eSSt

6L EE R TR A T T S (R U RS A i ) S, AR
KSR, BRI A, T PtI000M, 78R4 58 IF R4 8 1017
&, AIEFARGTICEL, o, HMP155A R5MERES, SRA T bk
SUREIAETTTZ, A B EMREREAR, MR, IR
BIRUIE R PSS, AN, B R R an FA AR Y 35 R Ak
RERE I SRR IR S b Tl o

(M) FHEERME

— P AT AR IR R O e, Bk A PDMS £
R ILHEA TR AR, i O SRS 3 B GBS AN A Ao U
Ab, FFAE ARG AR T O IR IS N, I, R
WY AR BRI, T T AR (ARSI L

243t

TEVERE, 0. THURVEE . MEGIRE. WINIHRE , R, Bk
PREGFHIBURESS

(R) REREHPENMN

FRIKER TR 5 LA S YHE N BA RGN AR A R K
Wi, flan, —SefRka BRI, ARSI
P, T RIEHUE T AR e R, iR o
I, ARG R AN A TR, DA G AN AR
SR, PPN (R0 A AR 2 S A (R M T T Y
T, FEGEHBLIRIRAET 0 B AR
XS A 2 N TTTH

(7A) B

FEE TR I G e, EERUEME, AR RS
WIERRES, HAE . RAESES T HAAIURRZER, T IAZEA
PR ORI TR IR . AT A 3D MR R G HoR 2 FHR
EERHHT G, IO H TG, PR, |
R EREEAER S U SE N i, R R R R
T AR AREE, TN EART )R, H2 e Rsh A
PEERERIAN—E REIA R A R e I SR

(£) GEMELRSERIEY

SREHBREIE . PR MR AL, RROEME ., BRSEIE R
LR YA ERIE DR ORGSR SR 2R, B A N 755
R FE AR e BT, o T 7 S e s P AT B T 7 P 7 T 37 8¢
A LA EE LT AT RS TR RS, TN T AU Ho BRI B
PEERECE AR 70t AT LS =GR (I e s r
RIS ¥

HiE

RS, REEETRRNE IR 2R R s
FTRERIEANRUE MR B, IR AT SR R IR AR I s
Canghrpfi, RTD. FAGFESE ) | FRATAT LA s e s
PEAE FIVEE, AT TSGR . ARRAIRITFS I 1E— R
FOFTTLIR FE MR SR TF AR T, PR e L 25 A T IR
B, Ak, IR A AR AR s RO A B ] 5539%, B
SEPUTH s B B FE AT R G I IR 853 1K M S U
JESRBEHT AT, HESh AR SRS B R AR A o

[ I, 27
[2) I, Tk

. SRS EAEARS AL FE G R RE P AR PP P A (0], PPSCRIERIAR A (513000 TRHEAR, 2022(9):0131-0134.
A, WL ZUKFHERRZ MR S AES T (1] SRITHIE, 20242):125-127.

(31 EEE, BUSE, GO KPEHE R R sa ARG R e (1], i, 2023,40(4):588-596.

[4] FEBREL. Jerb) T PLC SRR G THSR AT [ 1], SRpRERI T, 2023,40(9):284-285.
Bl WP, AT, £, Agd, Ik PaRIN AT / S AR & SRR [J]. B, 2020,41(2):60-67.

2024.7 | 031



T72RlE | ENGINEERING SCIENCE

T R i AR A bl Bl v P o

g, 1iEh
LIPTEE AR RN A IR AR, WE E 030600

BEHECLRNEGHRANER, RAXHEBESEANHPRIEA, MARSRRIMERERTRIREM. BIE

RHREATEARIEEENEESAMPRNZREE, EFRTEEHNILKERREARE, RAFHERER
AILEER 1RSI ERERYSNEHR KNI RKIE, RETH, BEFATRRRE2TI RKIR, B, BKkEHE
I8, W T KEBRESFNEFIRESHEBRRERE. BREENBENELBIEEFENGESEXTIEN
SROBVEHENRRNANE, ARGET HEMRKERREENE. AE—PRREEELIERETHE, 2

With the development of urbanization and the requirements of green exploration, it is difficult to solve

the problem of the environmental pollution of harmful gases caused by the explosion. The author, by

drawing lessons from the driling water pressure blasting technology principle, put the bottom and the

aperture of 1 bottle filled with water bottles, and then install 2 bottles at the top of the explosive bottles,

buried hole, irrigation, demonstrates the water pressure blasting in the complex environment to improve

the quality of seismic exploration and acquisition, reduce the vibration hazards and the explosive

explosion of harmful gases of environmental pollution results application value, study the measures for

the implementation of seismic exploration hydraulic blasting. In order to further solve the problems of

NO and NO2 pollution in the deep loess area, the vibration of guns near the building, and the explosive
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Study On The Performance Optimization Of Thermal Control
System Based On PID Control Algorithm

Zhang Tao, Jiang Quanbo

Jiangsu Kanshan Power Generation Co., LTD. Xuzhou, Jiangsu 221134

Abstract :

This paper studies the performance optimization of the thermal control system, and deeply discusses

the PID control algorithm, including its principle and the parameter setting method. Detailed analysis

of the evaluation indexes and the performance of the thermal control system, on this basis, the

performance optimization scheme based on PID control algorithm, such as improved PID control

algorithm, PID control optimization, multivariate PID control application, anti-interference control

optimization, combined with other control algorithm, real-time monitoring and adaptive adjustment, and

verify the effect and feasibility of the optimization scheme, the research results provide a theoretical

and practical basis for the performance optimization of the thermal control system.

Keywords :

PID; control algorithm; thermal control system; performance optimization
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Research on the Construction and Countermeasures of Urban Disaster
Prevention and Reduction Engineering System

Zhai Xuexiang

Henan Jianhua Construction Engineering Co., Ltd., Yongcheng, Henan 476600

Abstract :

This article deeply analyzes the current situation of the construction of urban disaster prevention and

reduction engineering system in China, reveals the existing problems and challenges, and proposes

corresponding countermeasures from both theoretical and practical perspectives. The article

emphasizes the construction of a multi-level emergency management system, collaborative land use

planning, development of disaster prevention and reduction technologies and facilities, strengthening

international cooperation and exchanges, etc., in order to enhance urban disaster prevention and

reduction capabilities, ensure the safety of people’ s lives and property and social stability, and

promote sustainable urban development.
Keywords :
land use; technological innovation

urban disaster prevention and reduction; engineering system; emergency management;

515

B S T A HERR AN ER, ST A AT T, ST E RO R A0t A RS | B 48T, 7EX—Id R, JiiTae 2 (n]
RHZRM T, SO R RV AT STUE SR R 2R, BARFIE, Bk, GX&E, HHIOEINIOR, 2l
e DR, DU ASETAR st . SRs ReF B, STk THIP AR PR BRI, X SR F TGS

BTGRP ES I TINT RIE R BT A S . I R ER IS T . A Em R K pe AR

HIA AR, AR AR BN T I R .

i Rk E

I, STTBT AR R TR AR MO PRI T 22 2 | SR AR RS | (bt AR R ER

—. WHARER TRRERZISMRA

AR, FREEST BT SO LR AR R 8 LIS T g it
o AR THOMIE KRR S, KT RIBT SRR BRI A5E] T 4
TS e PRI, AR TRR ., HEAA AT IR Y
RS SEE, KM 9 7T R IR RES ) S I, FRIE
SR IR TARRZR M A AE— LA e . € I ER
LREBIIIE IR ) fet, AR =0 N, SRR BRI IR
PRI T WL, W AR AR R R, A%
RKEFHARESIHPEG, BRI BRI, 810, BFE—

038 | ENGINEERING RESEARCH AND APPLICATION

SufEhe, WG E IR R R, FURREACEARHETT, B
ERURRE AR, AP RN ARG,

o

—. HIEHIRER TEAREISHER

20194 WL “FAF 57 DL R XS 0l 5 i B A
FEWT, LS, BEERPHORATER . AT X S 2L
TIEMEEE K XS MR T T LT A%
U, KAELPTEANIR, SRR T E, S, RO,
BERAETHRRHTICITCNRT . B XEIRRIBEACRITE A e S



THEAASCL, B AR, s R AT O T BRI
o R G B E T IO TR R AR AL,
RSN SE3%, B KTGEE SN AR, SRR N
FAN, T T 2 GO N i BT M 2, SEORE AR,
RURTIETGE TR, $8INT N R T ANESTHRR

HY AT, BT BT SRR AR AR R O TR it i e 4 |
IR . ST E MR AT R R R A G
PPER Mo SRTT, X —PRZR ISR B S B 2 R R R A 0
WO RIS, AR . USRI, R RE R K
AT AR AR . ANSes MRS IR T RB R YR K
TR R RINRITCA RO, TR 5 A U HE LA
IR H AR 3R SRR SR S R R R G
2, AEERALTT RE SN M. [, SRS S
FHOKTF B ERIE T B SRR TR BTN SRR AT ik
JE, X AR T R AR TR SR

=. WHBRERTEGRZERN

SRR IR TR R B, BT REHT . ZEIK
MR A5 Yo fEX—Id R, IRAIRRRDL T SRR
HERR, WEEEARFNTRT ., WU, RERRIRE SS9
PRI B RISl AT I AR TSR, PR IR R
PERVE B, [N, SRFFTRT A EAE I, KB AR LA EC
HIF8, 1RSI R F R

fEE—RE N, AR A 2 1 S BRI 2 T T RAE
HIR R, HIfR TEARREIERS T AR, WEAREAANS
Ko BNAHRTREKE, EEESTEMRY, WIPEG. 4
o BT AR . AL, MRS RO . S AT
MERRIESFEINER, AP EER RIRR TRMAR, DR m AT
PEAISERE

M. IEHBARER TR A RIS RHAR

(—) BEZSIEXHTH NI EEARARES

PR R AGEFAR RO 404 . IR R BRI B B R
Wi, R 2 BRI T N ST LR R, SRR R
1%, TG N AR E 2T T R 5% .

FEARERA T, WS, CEURE S HIIHE. e s
57 g v A B, BUFES, HISGBUN BRI &
BHWGU G TUE, AN 2EET TIRREFSUE, B 2%
BTARRTRIIT R F5THRA, BRAAE SCHR T ARSI ST 43 1,
R e, RN AEHNE T e, NEiitasis
SNAGTHETAE, BB, &, a8 ZRA RN A HZ
s,

FERIRERIR T, NS A AU AU R,
FIRLAT R H AR, JFOU . TS RTe T, HUuR s B A
i, pitn, FE (GSRIEROE) R T BUNE SR SR

X SER, MUE TS BEUT . AR I A RAEESEA ST
X H AR M55

TSGR, AR AN ICE K, HERA L S
BEEBIVASSITE S VASSTE SNSRI VSRS (N V= VAT E N
WS FHIRELE A, AR SR A, g AL
HOTT R A

S BRI LT T, OIS B, SR
SETTHRIEE B, N Ve A ARSI T RS AN ¢ R 1T 5
HALE, BERESR TR AN, GBS AN R AR M AR T AR
Fs R LR A Tl R SRR AR i N RE T, BB I
BN AH s AR TSR AR T B, R e
BHER. BRI,

PASETT N B B, 4 A AR B e S s RO, Sl T e
HBLAYEI S, RTTIEA TR R ARG B B 22 R U
TR SV LR A A, FT AR, SPITRIAL 2 4% FURIE T3]
sk, PO AEERE Y BUNTTLURSIM AT, HP6HEZ
SOMAAY SR RS, RN S AT RO A SCER T LA R BC A
TSRS HE K R G AT, RAERRBUK; HE G0
ARANTURMRS S, NZRORGH I B2 2
VIR R 2 B R O MR RV T, ol AR A R M i Y 5 9
R

( ) AR LS L3R AR

ST BT T AR 5 - O T A ) R A R T e e S T
PRI NG . FESCBRERIET, X — SR 5 BB IR I
BSRNE] AR IR, RS S A i R rh i
X E AR BB VIR BB ST o SX— SRR RSN, LA LA
FEEIRAT :

L ARBE S A S A AP SR G b IR HTIRTT YR
Fits . SUBERAL ., ACCIRBL, PPARVRTE AR RE N, IFEE &
F 25 S AL S AU R AT, RS HEE LB IR I
RAEDIH

2. IO TR - A LA AR b, B ORAT S
JERZS AT HEHOR R ST N CUREXERT  TEPT . BEREE
By 95, DASESEIR TR 9 I RE

3. B RIXI IR GIRHE: AxT bk #hReS m XUE X
R, R EALET KR AR, RI— F B ZR S MR TR R
R, ST LR BT AR O FERTEETT T, FRATINER 1
SR EAGRIR TAE, BT —ZRBARPERIKIR, A SOR
i, SR TRTHOK RS, e RE . TEPURDITH,
TR bR, BT EESUR I SEE R PUR S ARA R,
PRAEHIREE R AR N BB iR B B D I SO O BRI S92

A4 23 AR R B IR e FESRTITALI IR pRagE G e
Dy R I e B R, Aty . ok 2 RIXEE Tl
BRI T AT R, A BRI AR, SE SRR TR s
6], SRTHMTT R AR AE T o

(=) BRAEAREASGRENLIH LR

ST BT R R ST R SR S22 AR X RS 8l nh

2024.7| 039



T72RlE | ENGINEERING SCIENCE

BEMBIL AT . RS R Gy TSR SRR SR M b o i e /1 5
FAFISZI, DLOSETT R 58 AP ER S A 3l &, (8T
SRR (R R o ST RIRK LR RS R T2
Gr . RTHETTRIE R . DU SRR R A A

L ERRHLATET, TREhE SRR AR K

HT, DU A B O TR R R R R, AN
MRHESALTE SRR . EBIRE . =i, Mk
SFIAREEEORRIEIINRE, BRI AT ST BT SR
RER, BRI TS BRI, iR
TS T SRR AN AT I ] o FEOLEER b, BTSRRI
ARAVR RN FRAER R AT, T SRTHEFRMIURE . JUA ik
SEPERE, A RUEIR TR AR I T T OIS o, PRI T TR
b ai s,

P, IR AU I, — SR e e e
PORHER AR S AR R h R T SRR BT IERE . X LU & T
BV ATEEGE RS, Fra R R PUR BRI R, kR
JAE | SEPEIERRCE R A A, DU AR g
FEUER AR, ARG AT BOBIR AT £ Bot s el ok Y B A, T
HEFMIRIRR S, TS T S5 TEREIR, IE R X S e e T
MBI, (AR R RS AR I A ) A Ay 2o 4, 1R
KHD T NAGIT, FRARTAERAS T E SR Yo Btoh, 7ad
SR R RBART I, I EEIEE, R WA R
PRI, FEHARKTZRN, AT T 5K
THAGEIRI A G AR, ARt T ¥ R R, T ELAE
AN BB T AR ARG IRIIN DAy SRR T S AN S A BT R
KB, TR R RTS8 T B,

2 EREBT TR REE SN, SRR RGeS

T RABBRERAES), REIET RSB IR I A
FERAIl B AR FHRA R RET, WINEFRA AP
B RS EUH, TTRARZER . ZMIEREI,
PREUR TAE N ol 5 R AR X R e 2 > I SR B A 4

243t

e I, EMIHE TR TR IR, (ERARTERILL
RFHEH RGBT, AR H.

3 SREPRATES R, et PRI R s

NRTHRE BT IR AE ST, BURESSEFRE K IRIC A1 H
FAREE S EAMRRUREATRT, ARRENL, T
RIFAK CHOAFEE L R, FE NV IENE, 3IEES
Set BT RILKEARFNEILLZL, A3 E 7 RISl AT
W71 U S BT B Ty %

L s FE BRES RIR R AU 22 5 A B =5k
A, AR BRI SR, SR RER ORI Bk
FEMEELAT . A5 E BRI RIRKAT £ SIS, B Frk
FBGKAZER; IRETRE R GG E A A S S b BOAR, #1358
EF; SEPRHZETE, HRTFRI BRI .

2. BIBEESNSERERIBE SR I B ARE B2 . FRIEAEITT P
RN TR Z LTI AA AL, T 5 R SNSRI AT
2%, ABTIRNE K. B, 5IEESNeER R TS £
Gt BTSSR TR B AR BUERE )5 2T AN
BT IR S AR, JUCIRER TR IR AT R o

3 FANEF T RIRRAL . B R ATESZR, 7
e R B SR KA HIE BRI AL 327 RSN, e A
AEEFRRER, TR R R ARG TN PRI

LHERIE

ST B IR TR R R — U M AR S TR, 7 B
JRE il AESAGURIARIEF S o IR 58
N SR . U A IR HESI IR T S
WK RIBE JRICRETT, A BRI H 4R TP IR Y E 28K
TR, RESTT A, (RlFRTTE ST R R R, ERITET
g T, ALBISEATAOK )

[ A%, FUEpige, i <" [N]. #EH, 2022-05-13(005).D01:10.28872/n.cnki.nxhrb.2022.002419.

[21 BRW, R, mEdl, & SR IR A e A AL E B =4 (1], JR, 2022,(10):150-152.

[31 ETHE. FME IR AR A R (1] ARGSIZ - ZRETH, 2022, (Z21):56-63.D01:10.16619/j.cnki.rmltxsqy.2022.1112.006.

[4] AHR. Tt s S RE R AT B M AN K 2 AT R RAEAFSE [ D 1. dbntbkillks, 2022.D01:10.26949/d.cnki.gblyu.2022.000788.

[5] BRAH.  FEHET U T KRRG-S B2 00T —— DU RSk ARG [J]. SiSRSA8I%, 2022,(07):95-98.D01:10.19299/j.cnki.42-1837/C.2022.07.018.
(6] k. FREMTTRIMEOTFRRSCE T BT [T ], IZRITEABEAR, 2022, (05):118-128.

[TV A5H4E. BT~ A Tk RER IS [D 1. KM, 2022.D01:10.27466/d.cnki.gzzdu.2022.001315.

[8] XU4%. B ISR IR MERARTSE [ D], fRItBE T A%, 2022.D01:10.27108/d.cnki.ghelu.2022.000493.

[9] Wik, XUGAYE. SRTTH R IMRI MBS e 5 a4 (7], PR AJREREEAT], 2022, 37(02): 100-106.DO1:10.13791/j.cnki.hsfwest.20220214.

[10] =5 pk, FIEERF. SEsdAIipy R SRR AT [1]. ®BUteRl, 2022,(02):5-10.

040 | ENGINEERING RESEARCH AND APPLICATION



ST A AR S R IR R e B AR LT

XUTT

SIMAKIEHIRABIRAT), S/ 5= 550009

REBRARKEACRHTHRASSR, £~RASK, BMLERED, BSE, “RALHERK, “RFATER

EEZRRAATEFTAE, IWTRARBRNES~R, ERRFEREES. T2, RE. SREDEEEEERALTHN

REREEERER, BERINEEEHRESISRAERTNRE

ERGE, TRENTRIEBEREENRANE, IMT AL ZE5NARNEZRERAIESERERENRE

i =
ATHEENEFERERN. AXEIHERNEZE~
BEEARNA, 87T ~REEEEEN.

x # | NSl &FFidie; SREE

Discussion On The Application Of Integrated Control Technology
For Production Process Information Based On Dynamic Changes

Liu Hongyuan

Guizhou Aerospace Control Technology Co., Ltd. Guiyang , Guizhou 550009

Abstract :

Aircraft system products are mainly produced manually during the assembly and adjustment process

due to their complex systems, long production cycles, small batch sizes, multiple models, and

significant structural differences between products. For servo mechanism products used in aircraft, the

production, process, quality, and resource control of the installation and adjustment process mainly

adopt a combination of offline and manual production control methods. This article focuses on the

control characteristics of the installation and adjustment process of servo mechanism products. By

exploring the integration of multiple business systems and process control methods in their production

process, a system construction that adapts to product process information control is completed. The

application of multi information online integration control technology for servo mechanism product

installation and adjustment process with extensive human participation is realized, which improves the

product process control capability.
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Analysis Of Electric-Air Braking Control Technology And Application Practice
Of Urban Rail Transit Vehicles
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Abstract :

this article mainly in an urban rail transit metro line 6 train as the research object, through the train using

electric braking and air brake real-time coordination control technology, on the premise of giving full

play to the electric braking force, complete electric—air brake conversion, realize the train in automatic

driving mode (hereinafter referred to as ATO) under accurate standard parking, and greatly reduce the

basic brake system brake tile, brake plate and brake disc wear, reduce the vehicle maintenance costs,

save cost for the enterprise.
Keywords :

urban rail transit vehicles; electric and air braking; technical exploration
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Wall Near Subway In Ultra-Deep Hard Rock

Sun Shiyuan', Guo Donghai?, Chi Shanggian®, Ke Jianping®
1.Zhongging Construction Co., LTD., Changchun, Jilin 130119

2.Xiamen Tefang Construction Engineering Group Co.,Ltd. , Xiamen, Fujian 361010

3.Xiamen First Construction Engineering Group Co., LTD., Xiamen. Fujian 361003

4.Fujian Second Construction Group (Xiamen) Co., LTD., Xiamen, Fujian 361011
As the most common form of support for deep foundation pits, underground continuous walls are
time—consuming and labor-intensive in traditional construction techniques during the formation of ultra
deep hard rock trenches. Moreover, due to significant disturbance to rock layers, they pose safety
hazards to subway operations. The article takes an actual project as the engineering background and
studies the construction technology of trench formation for adjacent subway underground continuous
walls in ultra deep hard rock. The results show that in the construction of ultra deep hard rock grooves
for underground continuous walls within the protection range of the subway, the comprehensive
groove construction method of rotary excavation, double wheel milling and rock driling, and reverse
circulation slag cleaning can achieve the construction effect of rapid rock entry and groove formation.
Compared with traditional construction techniques, the comprehensive slotting construction technology
of hard rock rotary drilling and double wheel milling drilling has no disturbance to the rock layer,
has little impact on subway operation, is safe, reliable, and convenient. In addition, this construction
technology utilizes rotary excavators for rock fragmentation, sequential drilling, and then uses double
wheel milling to drill along the guide hole, which can greatly improve work efficiency.
ultra deep hard rock; adjacent to the subway; underground continuous wall;
trenching construction

FERRREA AR T, RS0 T T — R R LI e

BE ST AT B BRI, A TR B 2l = 75 R
RLGERY, MR E— AR T2, 2 AR
TRERHER] (EREEH 2RI AFI A TR, 1T
eSS RS LR BB T sy, HO o L AR
g4 AL, FEEIREVEE R AT T, (GG T E
o) By Re S B i) I &y N N e 17 T 98

E&TH: BEAEETAEEAITWEE (2023-K-97)
M EA:

SR EAT, PR UL R T A\ T RS R R R
et B A T 0 AR R SRR
JEER—E BRI, whil AE S HERES . R0, EH R
PR, UL IO T2, BRI, FEMFERFE
71, TEHECNELHERE T AR R TR,
R BB LRI, Mg eEoR, HRNELS, mAgoR.
AN, BT ALl REARES LR NS B, a gk

EE, F(1987- ), #RAGARFELF, FATART, AFHEHERREIEART BHTE TN

2024.7 | 047



T72RlE | ENGINEERING SCIENCE

EER AL b, SRS EER 50m fRATYER A SRE
HHET " B, AAEE R RS RIS E kU TR T
TEHTESSR R L, M TR T4 ar, FNRE
PRIEIRTHIERIE FZE 2 B R RO

T, CEAGRIRDBRRH TSN TR, 45315
FEAF R EER, KB OR Y7V B I TS A e T AL
WU BE M & L I TR T 7015, R iEZ519L.
BB . ARSI LR & R T I7 1, IRB PR A S U
B LRCR, TS T R, S TSR mATE . IR
B, LR R ER, SRBUHECR.

—. BRES IRt T SRR AR TR A

(—) EREE

AR TAATE H T H B ER I VB A ABES A T 3 S5 A e
THH, JRHE TR, REREN 40m M EESHR I
TETIH

(Z) IZFRE

W T T 2R R A WU T R AR B L b o ol
FER AR IZ B e R B B 43 AT 5 [ L B AR
SRFR e B LR A 3 T 0 Boa R, /e Al
PSR TIEE | FEFLAYSR Sl fTE L

(=) BITZHE

HOBR ARG B AT S B e IR S B L 2R
FEATSFAL LA BB — FefshUa 43 s 190 - Wit std s . %
TS — WA HURIBE | 598 — 8 P el B (ISR — M
FEIEM T, FETEIRSBE LA

—. XEEIEAR

(=) BWEMSA LB+ ERRAE

(1) =PI, ST, BN, 9P iR
SR 22, REBEMUn A% 82 0.6m BERE, SEBRAUR B 7.2m.

(2) TELHS R T — ez ia IFLR T E R, 72 1Pt
EYNREI, AEREBINORE 7.0m A 2L,

(3) PRI T ARG B R Y, DRI E IR HI1E 0.5%,

(=) lEEtEE 2 FsIL

(1) BRIZELGE BG38 K LA L KT AR H T U AL
ML, FIHORS I FLIE B R LR

(2) BRI EAZL.2m, S 2.5m DLEE R A AT
R, MO EAL2m, KA 1.8m DA EEFHD-, #HiRT17LE
HEE,

(3) FEEHAEE RIBUBCE T HE . HRE 2B, b4l
GiE

(4) FEZHUESIFURTIN, e ALk 7t T fRsR
e, FRRERIFUNGE TSR bR s A AR RIS AL, RANATE
PEORBEALRISNIEE (2.8m) , FEPESUEERER A .

048 | ENGINEERING RESEARCH AND APPLICATION

(5) BEZEEEEERE A, WEREE LAY, K 2 1F 22
#, DUORS [FLEE B

(=) RpH#is. REWSEE

(1) BB ILEERUE, SRR BRI Bos E 3T U1 %
L5 5 TR WA R [ e ) - B S A RS K 7 A Sl )|
SEPRRE G 7 2m BATIRE T, BRAS S PR BE A B A R
3em I RIS EE,

(2) BURLHRE T, FMEnr, MRsEes T s RS mfL
N, FFSLNER T, WO,

(3) Pl R AU T RAE PG, LECRUEAZIR |
F A B EERE R ATIE T, AP IR A A RO, KR A
it TR

(M) WEMSNIEE, BE

(1) BeHoe it T, RMBEICHEATIERE, MR-
IPREEEREATEAL, BRTINERMEMAMY, K2 F R w2,
AR ORAE T ERE

(2) WIS REXTE RGOSR U EE, B RS i T
50cm, JFH R MTEEDK,

(F) BEENEIE

BECBRTe AU TS, SR FH P O M BSOS R BEHEA TR 5%, Aff
PRECRE RST . SRR TR, a1 R,

—

_ B

> 1 IBAERIEE

() PRERERZEM . BERERT MRE

(1) FEMBUNA I, *HERBAL, bR R,
REATHRAN, DL R T S SEOE RS AR A AL
J&, ERITGRARE AL, BRORIEE BT ESR, WE 2R,

> E12 SR A\l

(2) ARG, T TR ST JEE AT IR
TAESA, FNHEE, DR TR BEOR, (T
FE, WEBHTR.



> B3 ETSERN
(3) WEFESAE T, SHIHTAMRL, WS EAK
el AT T NGB, AR RS AL, R
ErE.
(4) FEACMBSRE TSR, SERETRATE RS, )&
I o S A R R B AR T E = B, JRIE IR IR S
S s RS DL — R 0RFF 2 ~ 4m, KT 6m, J7EE
S it R T TA
(5) Rt LGRS, IREELRAR S TR
0.8m,
(£) T ESEREE
PR pORE BRI I S BRE BE L, R BORE 9
7.2mo FFRACR EES LRI M BEAD T Tmy TS S UL
i, FESRATESEEL . BT, BTN ICRRAIRS s EE
BT, NSRS s R IR, (RS R A
FTE TR, R R INE H A e 25 I P SR A [ R EA T M
fits SIFLSEROE TS, BECHRA T, FICRSGestaie e fntn, JF
FHRUARARIEE, i . YO, CRESESCaRes.
B RpE R, A2 HE N e = M T S L
T m. FFRIESIT S SO AHHE IR, WPTEETL: 7E
ERI I R I SRS B AT - o, TR T Rk
TEREFASIIALE R NTEIS Bk e (o S AR AT A2 L T T
PHTIREISHALE R, DI CMETE T DU Hen s B s n]
TE e A R b BTN e, A RS, WIS
X=X B2 Y=Y B st n g T g T
IR 56 B S BEAT 768 T IR (U R G 56 IR R A A A S i AR
Wy BALSERUS , NPRERZ SRS, WHTEL,
AR R AR Cr IR R

=. MmEAHR

(—) &P

AT B ASER I BEF AR RS S M R s i 2
JERFRIRE AL, K RS ORI T 0 P 519l DU B e RE
AT SILA, PSRBT THERE s TR B BEIR AL
B, BERGICRIETE 3~5 6, it ROMTE B A e, PR TR A
e, BB AL, KA T TR,

AFETHABLFEZT L, I {EEH SILEEE, DREEstn
LS, TSGR . H et ralt, i
AR, BRI IL, WaCRFLIRAREI R IR EK, hTE

HEESS L. SERBE s A& ZETREDIR], Mgl
TS 7L, (ERLZ, WHEREN, N, Wz
SN, LCAETTAE, FROE i R YEE AT T 25K

Az, MHCR ARG BERATE 02, RGNS T B
&, 2B B T R LA R TRD AR 3 Ze S Ut 7
HIRASR T, BB BURe/N, TR AT, ARBLH
A7 G

(Z) HEB=mIH

AR LEARCEZ AW HG LA, el LEeE, L
TR, AT E oAz b, #Rom B OuReE, kT
T A I R R e IR i TR R RS L (R A v
A, SRALT —Fh TS RS AT LT, TEELT 1 SL,
KKFER T A A HOREORIE, b T B Bl e JER, # DU
BERGICACR, BT I AR LR, HE RSN ki
EROM/N, AT, U T AR

=

. HiE

GG HA TR TSR, X REEE fh ki i gt T i 2%
B LA TS, A58 AT RS, -

(1) B IRyE R AR T SRR A R e T,
DERIIBEFZTIFL. B Petis . IR IE L R T 585,
AT LARE PRI A BRI TR

(2) SEGRIT T2, HERPTER N T ESHE A
TEZG1L. BB dra 22 6 s THAXT & R TCHsl . Kk
BEWIIN, ZemiE, TTEREE,

(3) Mt THASER eI T A iRy, X e st
FITser FaI9L, TR MBEIm STl A, BRI 3~5
B, W RODE R AT, IR TSR e, D RE LN
A, R T LR
2k

(1] B, WUR A M T HE S0 pl R e T i 1 R I ) [0 ], siRb 4,
2022,6(03):118-120

[2] % AR T HERIL R IE T T SR (1], ERiEEE, 2022(03): 78—
82+99.

[3] dkih. E AR TR TSR T2 ()], TR S,
2022(01):116-118

(4] Efh, ZoiclE, ZEEE, S BEISIEILE LB R BORTEHZE S T R B 43T
[J]. 2R, 2023,30(03)

[5] TRAGAHY. BEAT 256 45 I T M B THROR S (1], Sl gz siestse (e
Ji) ,2022(27):93-95.

(6] e HbARHbIERE TRR RO B S5 FLIR S B A TR g [J]. PR
Hi, 2022(17):93-94+109.

[7] EBE. SRESHUREU FESSERT T2 [J]. i, 2024(02):73-75.

(8] FMEYE. bR T R AL T LR RS TR [T TR (s
) ,2024,53(01): 75-79+86.

(91 /NG RN HO T S R T OCHEROR A B [0 ). BT IE R S By it
2023(08): 239-242+23.

[10] BRI, HECTBE & I TGRS IR A B T80T (0], HREESsS
JBEEH, 2023, 22(04):80-82.

2024.7 | 049



T72RlE | ENGINEERING SCIENCE

1 5K S B S AT

RMZ, BRERE°, WK, fgEE’
1 RMZTERBRAS), 182 2N 350004
2. PREEIRBIREREAE, S K& 130119
3. B MESEERTZEABIRAR), 82 & 361010

SHIBREEINEZSE, REREBEIHE,

BT TRA

A EEETEER (E])) ARAS), & E] 361011
i 2 AN EXRRENSEMBUZAHEITTHAR, &
R, BSRFNEFHE, HUEIREHTRI
X g i3 BRE; ;s m

Research on Real time Monitoring Technology for Complex
Soft Ground Dynamics

Wu Yi', Chen Jincheng?, Wu Qingming®, , Ke Jianping*
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Abstract :

This paper studies the dynamic real-time monitoring technology of complex soft foundation. Dynamic

monitoring will ensure the safety of construction, and then adjust the construction scheme to optimize

the construction technology, achieve good economic benefits, and protect the construction safety.

Keywords : soft foundation; dynamic; monitor
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Analysis Of Influencing Factors On The Test Results Of The New Fully
Automatic K, Consolidation Instrument

Liu Cong
China Railway Design Corporation, Tianjin 300251

Abstract : This article uses a new fully automatic K, consolidation instrument to explore and study the factors
that affect the test results of static lateral pressure coefficient. The role of initial confining pressure in
the test and its importance on the test results are analyzed, and corresponding improvement methods
are proposed; The study analyzed the influence of different types of rubber films in the consolidation
chamber on the consolidation process and experimental results, and found that compared to a 2mm
rubber film, using a 0.25mm latex film can more sensitively reflect the lateral pressure state of the soil
sample; At the same time, in response to the poor linear relationship between the test results of soft soil
samples, research and analysis were conducted on the test results under different loading sequences.
It was found that when conducting soft soil tests, taking the test results within the range of 200-
500kpa loading sequences can obtain a more stable linear relationship, and the static lateral pressure
coefficient obtained is closer to the empirical value.

Keywords : fully automatic k, consolidation instrument; static side pressure coefficient; test
results; influence factor
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Design Of Medium Temperature And Medium Pressure Steam Supply System
Based On Steam Engine Extraction And Boiler Reheating

Zhang Jiangtao
Henan Zhongping Power New Energy Investment Co., LTD. Pingdingshan, Henan 467000

Abstract : This paper designs and studies the medium temperature and medium pressure steam supply system
based on steam engine extraction—boiler reheating. Based on this, the technical characteristics and
application scenarios of medium temperature and medium pressure steam supply system are analyzed,
the basic requirements of system design are clarified, the principles of steam engine extraction and
boiler reheating technology are discussed in detail, and the key technology and parameter selection
of system design are put forward. On this basis, the mathematical model of the system is built,
the feasibility of the design scheme is verified through simulation analysis, and the corresponding
optimization measures are put forward according to the possible problems encountered in the
operation of the system.

Keywords : medium temperature and medium pressure; steam supply system; steam engine

extraction; boiler reheating ; system design
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Application Prospect Of Intelligent PID Controller In Thermal Process
Control Of Power Plant

Zhang Laixing

State Power Investment Group Jilin Energy Investment Co., LTD. Tonghua Branch ,Tonghua, Jilin 135000

Abstract :

Now, in the operation process of modern power plants, Thermal control process control is the key

link to ensure the efficient and safe operation of the power plant, While traditional PID controllers are

widely used in the field of industrial control, However, in the face of the complex and changeable

thermal control process, Control results are often not satisfactory, So with the development of artificial

intelligence technology, Intelligent PID controller has emerged, Among them, the intelligent PID controller

is mainly adopted by introducing the intelligent algorithm and the adaptive adjustment mechanism,

To better cope with the complex conditions in the power plant, Improve the control accuracy and the

system stability, Therefore, this paper will systematically discuss the application prospect of intelligent

PID controller in power plant thermal control process control, And hopes to provide a certain reference

value for the future applied research.
Keywords :

intelligent PID controller; power plant thermal power; control
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Abstract :

Keywords :

Research on Construction Technology of Transmission
Lines Crossing Complex Terrain

Ji Dengjun
Inner Mongolia Power Transmission and Transformation Co., Ltd., Hohhot, Inner Mongolia 010020

With the rapid economic development and acceleration of urbanization, the demand for electricity
continues to grow. To meet the ever—increasing demand for power, the construction scale of
transmission lines has continued to expand, and the construction environment has become increasingly
complex. Complex terrain conditions, such as mountainous areas, river crossings, and large—span
regions, pose numerous difficulties and risks to the construction of transmission lines. These terrain
conditions not only increase the difficulty and cost of construction but also put forward higher
requirements for construction safety and environmental protection. Therefore, researching construction
technologies for transmission lines under complex terrain conditions is of great significance for ensuring
the safe and reliable construction and operation of transmission lines. This paper explores the research
on construction technology of transmission lines crossing complex terrain conditions.

complex terrain conditions; transmission line construction; terrain—adaptive

construction technology
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Analysis Of Hydrodynamic Characteristics Of Swept
Wing Oscillating Hydrofoil
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Abstract :

In the field of oscillating hydrofoil research, traditional NACA type airfoils are still the main choice for

hydrofoils. To explore the hydrodynamic characteristics of other wing structures and further improve

the applicability of hydrofoils. Based on the swept structure of the fish tail fin using biomimetic methods,

motion models of oscillating hydrofoils with swept leading edge, swept trailing edge, swept back wing,

and swept forward wing were established, and relevant mathematical expressions and parameter

definitions were described. The influence of sweep angle on the hydrodynamic performance of swept

wing oscillating hydrofoils was analyzed through numerical simulation methods. The results show that

the sweep angle mainly affects the lift drag coefficient and moment coefficient of the hydrofoil, and its

influence is not completely correlated with the change of angle.

Keywords :

515

BIERRME AT AR —, B 20 70E IR, ZH&
T 0 R R I R A e FE AL ) AR P MR T A B
TGOS T I A I 7 MU ) 355 7 0 A e I 4 gt AL e e e
[P B EE

HR AR T RR I S Ly —, HH B RR I
e, WhRaE R A2 OE: 5ORFHRE, XABAALL, WhiaeaE
B, BEHORIHRER 305 A4, HNEER AR A4, AT
s, RPEER . A5, KIS0 Z RHAxEs), ek
TN H I e N T TR R s REERRRE, WA MERY)
W IREER0.2% ifi. PaZiit, 4By sefE T RE R AR T H]
B A 1 x 10°kW A3 x 10°k W, 4F & AL AT £ 2000 J7 12
FEo UL AR AN BT S, ZRFE KA R PR K
R R BT SIORT S N R R A e . T/ B A
/N, TIERELEEIE ., RMEEHIX, HUE L SR,
AGHEAP T, — IR/, Iz Fsshis Egzg, w4
PEERRGBAEFTY, [EE 1981 4F McKinney™ & kit Hf
FA R S0 T IR AT RE R R AT, AT T IR K 35 B 1t

oscillating hydrofoil; swept wings; hydrodynamic; average power coefficient

G IR Pizial™ WASEY AT BB TG, 58 T
2GR N BEN B, PR AR T =R e R R
TR I FREL, #6871 RN ) e RIS B Rk
Li® S 5P rp s (2 s 3R A S AR T T A (A
WAHT, FEOFFTEE A IR T LR s, 75 PR A
SRAE 0.7 B HAE R I

NACA By TR AR BUEAT TR, R SRR P 3
B, WA TR R KGR BT ST . BEE TR KRR 5T
AR, CAFHE BTG G0 AT 2 = 3R AR
Sun" SE7E NACAOO18 kI ELA LN 1 vl B sh i R ek e kil
FEF R T AE RO E RIS N RS SR A R AN [RE 5
JEA TR KSR BB A IR AR AU EE , LA SR GRS [
M JE BT S TR SN ) RECHATAT L, BRI, R Je it
WG KIS S LS A6 B TR REAEE. Fish I
of JBE Sk B I AT IS B R TIPS, R AR Sk i 5 T R R R 579
MR LRSI A B TIEIR SR, BN, EA B kot
T EAEMISSER NACA 634—021 BIIHHT 7 XIS, 45 0%
1, B SGEAFDREH T DLR s KT i w6 % , R pk
HABENN40% , FHEPEIIBRARZ 1K 32% o IZIFSE L L HAIE I8

2024.7 | 065



T72RlE | ENGINEERING SCIENCE

T A o RO K BB R R R AT T
A Fish BINA A, @R 05 EET7 AL RS I S I Ei i
BRI AT 2 SRS KN T ERE

—. KERERET

(—) Z#RHKEISNIRE
1 ARG AKERNSHEE ., L LE R/REIHIE .05 30T
GRHEE, TE ISR O SEISSIER, ¢ NKILEZ, (R
DAL TR EZK b

I Lk #‘ e }
LI
> Bl SR kE i
R AR K L H AT R A SR . R
N, DAIESZIE U S A s O PO S A Y AR T
VOB, A 2 iR,
Us = |

—_— N

> E2 4R KEEIEE
ARG A FLESLIS B T RN «
(1) ==y, sinz fi +p) (1)
0(1) =8, sin(2z fi) (2)
P, RIS, AT, o TR (AR
FFEE R 90° ) .
ST B B SRR A A A M SRR AR T Ak B

JURBHEZE RIIE AT IR, SIANT 2 MNEETCRNSH, Wik
H Re FATTIEE S, 2R U, RTRELE, v ARSI
Re, =Uyclv (3)
f=rru, (4)
RS, BT R AK E A R AR B A — R, HRE K
BARGURG Z I SR BN . kit /K E R, K

FEAEREAGRIZ IR AR BT KELT A&7 Fo), %6715
RN B TR T YT A1 Loy MPFATTRET AR D@y [
I, A7 Fo) fEARKE I TERMAIE 418 M), & LTCHRULR
WIS I ZE €, FRIZREL Cpy TIMEREL Cope

Cr() = L(t)/% pUZS (5)
Cpy(s) = D) /% pUZS (6)
Ch(r) = M(t)/% pUZSc (7)

K, p AURAREE, U, JRimiEE, S Nk B E R
AKFRAIHARRE BRI T2 P 3 S0 S = s
P=L-v+M-o (8)
We— N KT 515 P Ny

066 | ENGINEERING RESEARCH AND APPLICATION

S 1 (9)
P_T,[ Pdt

BHRN IR ZH C, N

CP=CPL+CPM :L[CLV-FCMCQ)] (10)
Us
TAIRRHC, N
C-C,+ (11)

1 _¢r T
Coy = F[L Cpdt + J-o Cpydt]

(Z) IRERR S KRR

AT SR AR R AR ¥ K B L NACAQOL5 AL R B, &
SURKN A, MG R, MR T, SEFE KRB E S 25
Ar, AEHERETY R B sL KA I A R U K ER R S AR SR 4
SZAR H AT RIS T 2R e i BRAER A s 3,

> E3 MR ERREIETAE
IR, PRAFHTZAE, S0 B Zal L (A 5 AR o fE
FHE 4(a) PR RGBT

™,

A

-

(b) FFIRE

(a) BERIR

(o) BIFE
> B4 EARTHRERH KA

AR PREF AR AR Z AV R DU N 07 IRBLIRIE A, Rk
P 3] 10 R T 7= A — S fi Ay B A3 B A R AL 4 B A
HIELANIE 4(b) AT 4(c)o

—. HERUGES TR

(—) BEIEERIE
£ Fluent SAUFILRG 1=, (6 HIZNRIR SR SRS &



TEII M E e LEEL (UDF) Tk (iR gi e Zizs), |5
PR MRS, HrPIETTT AN XIS D 50c, BRI
B A% 3c BRER ) NACAOO1S, RIFE TIN5 x10°, FrFMm=z
O 14 LA 75° FHIUIRIEN 165544 0.25m, SRHHEE N 2m/
s IRFRE O TR FEBZ K ST A A = 32— Ak o AR RIS T A
BECR 3% 10", AKILMAETT A4 500,

50c XAFRIBFR
S
wy
O [
B o
HFRAR

(a) BRI

KT LSS
BOSERROE

(c) FItEZZ5RE

(mﬁé&%é.
> E7 BBmigin

Kinsey'" & i 545 SEUEBIARSS A BT T8 T ik
AL R R T HRRERCR Rt . AR SCON SRR (AR T
FOBEER A IERTE, 6% WS S B T O T IR FE
A = AT S T FEEA T HUaRL, S5 RN 2. Horp €y
FEORBEKE, Co FHARECTHE, Copa I HFEREL
TR, Cr R THITRAS, GHONTIH, ARSI R
PUTIEG L

2 AL Kinsey BIFUBALITM HLA AL

re] Corn Co Cutnen Cp
Kinsey 2.819 1.757 0.565 0.986
KL 2.742 1.773 0.574 0.973

() FES KRS X I
A G R 2 RIS ) 2D T B 25 SR RO, AT 58 1Y
SRR AR AR AT T RS I [ K TR, &
KBS N s B RPN I G A fe B 7 LA SRan 2 3
%3 ISR T RIRTE
FIH BT | Co Co Chon Cp

1.07 3.652 1.675 1.276 0.188

WS/ BT | Conn Co Curmes Cp
1.25 3.682 1.668 1.279 0.198
1.44 3.685 1.669 1.279 0.198
1.72 3.629 1.661 1.247 0.197

AT, MRS ECE .25 X 10°~1.72 x 10N, 6 4% 4% T #¢
HREFAE, 1M 1.07 x 10° L 2 3 R 588w XU
5.05% FIZERT, HOEE 1.44 x 10° RASECEAIRI 73 7 2R K EL Y
RARARAL

FANECRIEEEUNT LB BT, 431U B 25 Ko
1.67x107%, 1x107%, 7.14x10"s, 5x10*s PYFh I ] 45 43t
AR,

Fe4 INFLACTER ML

ads Conen Co Chmn Cp
1.67x107 3.725 1.666 1.290 0.194
1x107° 3.685 1.670 1.279 0.198
7.14%x10™ 3.727 1.671 1.298 0.198
5x10™ 3.725 1.675 1.300 0.199

FIBEUET SR RSO, ARSI A t=7.14 x 10's JHf7
HUE RS o

=. MRERES

TR SR B AR AL N KSR A S R, T EA
TH B R A A K SR BRI AR, G T I B R0 A i R
B, AR SCBUEARTE B 46 N B A Re=5 % 10°, B4
c=0.25m, WHEM S=0.25m" B A=1m, #FFHHH f=0.14, FF
YU y=c=0.25m, FIMIRNE 0 =70° . %M N
IRIRAAE R SAAS, SCEE B R AR LT O B R 2 S
TR B(a) M T ik 3L 5(b) ALy Ty O e o 26
PR B (AR AT 7 A AN ] A B R e i R BT 3, DA 25°
), DU AL AN 5 s

259

(2) BB

> EBIFREIRAR
EEXTPURIGREH, ATFEPIRaTA (5°,15°,25°, 35°) Ty

RS, HASUKSIA R BT

(b) EEHER (o) /58 (d) BlREE

2024.7 | 067



T72RlE | ENGINEERING SCIENCE

1.55 — T T T T T j
-\
1.50 s
[y 4 =

145 WG JEE , N

- o= JE&HI ’ N
Lao | |=a= JEiER y D

- AR
135 ’

/ .
IS 130 | P -7
_ “/
125+ e .
e - s

120 | =

S
Lis | R

\\ .
1.10 | T~ — =
A— =

1.05 L— L . : y y '

5 10 15 20 25 30 35

v/°
() BEERTIIFHRY

1.45 — T T T T T j
1.40 L - - JEAHTT

o —— SRR
L3sh WD~ C = WER
130 F

@ >

125
120 F
115 |

L L L L L L ’

(b) SEELFIIENEREL

0.05 — T . . i i .
0.10F .
— =
015 ‘_'—\"":-L\.\
X,
020} RN
: \.,\A
025 S N
030 | N N .
& N A
035} N N
040 F —— %51 N N
' - RS4RI S N
0451 —— Jasii N a
—=— HiR N
050k i 5 3 N
N
0.55 F .
-0.60 L L L L L L L

() BIRESFHIIENHRL

0.7

. ck\\\\\_“ﬁMﬁ
'\"k'\n b,

—— B4R
abalGE I
= JEiRR

0.5 F NS
~L0N
N ~ \,\'-\
N ‘.
'Coat <N
N N >
.\ \."\
N *.
03} o NN
Y \.
N \A
02 F N
N
‘u
0.1 ) ) ) ) ) ) )

() BERE IR
> E 9 IR EVKEIKENIIIEXFE

068 | ENGINEERING RESEARCH AND APPLICATION

T PR R E AR, HR ) R A B R G SR AL
AR, BISJE AR I R AR A 26° 2R U1
LTt WA R PSR, fE15° K 35° IWikEIE/N. J5
GRHTIAKILE 16° TR IR B BTN ge, 35° Iy puff
Sitfe. ML IREZE 15 BT VS, 35° WA R4
TR L R R 5 AR T HA SRR BT ) R O A
%, Z25° INRFHRIFNE BT . B SR EE A 3 KT 54k
BE(%, T 35° By PURPEEA P R ERARI ST, BTRELTT
TEHIEKEN L, 7E25° IREIEEIF I A HIED R
B SHIEHEL, ERAT it . TP TR £
IS SR 2R T ES R, BRSO ISR, RS
I A IMELEGTLA, BRI AR RN

I BT 77 11 W K SR Bl i R A2 S R LR L S
%, FI0ATENFARSMAAIET, ARSI L
TR X T AR i 2. BERRUAR RIS, ATk
W REEERREBRNGS, £25° WRRRN, /A
JEEAN, T ORI A2 H T S AR 2 A R

10000 : r T T
i — W&E
5000 | - = Jadi E
- - iR
ol —
-5000 -
N ! it
< ! ~
-10000 |- . J g
\ B
-15000 |- ! g
i -7
20000 |- . ' g
/
25000 L L L L
-0.050 -0.025 0.000 0.025 0.050 0.075
X/m
5° i7f8
10000 : r T T
5000 | g
ok 4
£ 5000
g S0 ]
-10000 | - A
— it
- = JatR
-15000 | - - AR |
20000 . L . .
-0.050 -0.025 0.000 0.025 0.050 0.075
X/m
15° 15
5000 | g
[
1 | T SSs—
ot \ """’7-, g
4: 1 //
l‘ 1 7
£ [
& -so00 S g
1) i —
N e IR SE: S:IEE
10000 | i\ s / - — AR E
N7 ) - - HiER
v
. R
-15000 | v g
L L L L
0.050 -0.025 0.000 0.025 0.050 0.075
X/m
25° 7fy



s000 - - - - CEATE 1, JE Rt 2 T W o R HO R BT T 1 2
A | PEOFRN, 7350 IROIMIRERN, TS = A
G, BRATIEEE AN S5 &M FHZREAKKT 25°
-5000 E| JE\‘O
£
-10000 E
-15000 E
, , , , ARG R AR 5 A S TR A T B R, ASRAOHT
Dm0 G T AT R 77 T O B — SR R R AR R B
35 ARSI AT SRS, AR AR RIS IR0 £ o 5
> B0 TR AEREEBENE BT FUREEEITT

() BB HEn, ARSI T 1 2 EOE T 7]
RS, S R OE T K I AR R, S

HEREVEREA T
(a) Bi85" (b) i 15° @ AT NATESZ I ERIRITFEIN, BB B A R

o, BT AR M IS, DA I R TR
MBI E o

(3 EEA R G SIS HA A A KK 2 B BUR TR
TRMEHIATLL LT AR, BB X R E S5
PR S 1 SR B TT 5

() BiR25° (d) fE#R35°

Z Vorticity: -100 -80 -60 -40 -20 0 20 40 60 80 100
> B A RERAKRREE

243t

[1]JArmaroli N, Balzani V. Towards an electricity—powered world [J]. Energy & Environmental Science, 2011, 4(9): 3193-222.

[2]Schiermeier Q, Tollefson J, Scully T, et al. Electricity without carbon [J]. Nature, 2008, 454(7206): 816—23.

[3]YOUNG J, LAIJ C S, PLATZER M F. A review of progress and challenges in flapping foil power generation (vol 67, pg 2, 2014) [J]. Progress in Aerospace Sciences,
2014, 67(2014): 1-28.

[4]ZHU Q. Energy harvesting by a purely passive flapping foil from shear flows [J]. Journal of Fluids and Structures, 2012, 34(2012): 157-169.

[5]LIU Z Q, WANG Y Z, HUA X G. Numerical studies and proposal of design equations on cylindrical oscillating wave surge converters under regular waves using SPH [J].
Energy Conversion and Management, 2020, 203: 112242.

[6]ZHANG D, MA X, SI'Y, et al. Effect of doubly fed induction GeneratorTidal current turbines on stability of a distribution grid under unbalanced voltage conditions [J].
Energies, 2017, 102): 212.

[7IKINSEY T, DUMAS G. Computational Fluid Dynamics Analysis of a Hydrokinetic Turbine Based on Oscillating Hydrofoils [J] . Journal of Fluids Engineering, 2012,
134(2): 021104.

[8IPIZIALI R. 2-D and 3-D oscillating wing aerodynamics for a range of angles of attack including stall [R], 1994.

[9ILID Y, LIUN S, LU X Y, et al. Force characteristics and vortex shedding of a pitching foil in shear flows [J]. Journal of Hydrodynamics, 2005, 17(1): 27-33.

[10]SUN G, WANG Y, XIE Y D, et al. Research on the effect of a movable gurney flap on energy extraction of oscillating hydrofoil [J]. Energy, 2021, 225: 120206.
[11]JFRIEDLAENDER A S, HAZEN E L, NOWACEK D P, et al. Diel changes in humpback whale Megaptera novaeangliae feeding behavior in response to sand lance
Ammodytes spp. behavior and distribution [J]. Marine Ecology Progress Series, 2009, 395: 91-100.

[12]HAZEN E L, FRIEDLAENDER A S, THOMPSON M A, et al. Fine—scale prey aggregations and foraging ecology of humpback whales Megaptera novaeangliae [J].
Marine Ecology Progress Series, 2009, 395: 75-89.

[13]FISH F E, WEBER P W, MURRAY M M, et al. The tubercles on humpback whales’ flippers: application of bio—inspired technology [ Z]. Oxford University Press. 2011
[14]EDEL R, WINN H. Observations on underwater locomotion and flipper movement of the humpback whale Megaptera novaeangliae [J]. Marine Biology, 1978, 48: 279—
287.

[15]FISH F E. The myth and reality of Gray’ s paradox: implication of dolphin drag reduction for technology [J]. Bioinspiration & Biomimetics, 2006, 1(2): R17.

[16]FISH F E, BATTLE J M. Hydrodynamic design of the humpback whale flipper [J]. Journal of Morphology, 1995, 225(1): 51-60.

2024.7 | 069



T72RlE | ENGINEERING SCIENCE

AL NMER SR N T IS BEBAR ST AT

=TT, B, REE
BRREFR, LR ED 266555

BEERHRNAREES, TURENEHERERTH-PHNLR, BENSAERERADNNARLEE, ERE

ENHPRENAREALEE, RENSAERTALREEGT—ENMLE, EBERAL ALTEENRNINREE
PRy U, sk, IRIENBAREZNTHEEESENTRAN, STRETIANEZRAGEERN. AXEEEH
REN B ANERARETAN, RREENS[ATRIERARNATRREREAR

RENBEA; BIRER; BARSH

Key Technology Analysis of Welding Robots in Welding Technology Application

Jiang Yuanhao, Xue Bin, Xu Weiyan
Qingdao Binhai University, Qingdao, Shandong 266555

Abstract :

With the continuous advancement of technology, automation in the industrial field has also been further

developed, and the application of welding robots in welding technology has become increasingly

common, playing an increasingly important role in welding activities. Welding robots have certain

advantages over manual welding, as they can reduce manual workload while accelerating welding

efficiency.™ In addition, the components produced by welding robots have strong durability, which is of

great significance for the development of welding work. This article will analyze the main components

of welding robots and explore the key technologies of welding robots in welding technology

applications.
Keywords :

welding robot; welding technology; technical analysis
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Research On Emergency Shutdown System Of Pipeline Leakage
In Basement Thermal Station

Xu Yuanyuan
Shanxi Taiyuan Thermal Power Group Co., LTD., Taiyuan, Shanxi 030012

Abstract : This paper analyzes the main causes of pipeline leakage in basement thermal station, including
pipeline materials, unreasonable design, construction quality, operation and maintenance, and external
environment. On this basis, this paper summarizes the definition, composition, working principle and
function of the emergency shutoff system, and deeply studies the design principle of the emergency
shutoff system, leakage detection technology, emergency shutoff valve technology and control system
design. Finally, the development trend of emergency shutdown system technology is discussed,
including intelligence, network, integration and green environmental protection. The research in this
paper provides theoretical basis and technical support for the prevention and treatment of pipeline
leakage in basement thermal station.

basement heat station; pipeline leakage; emergency shutdown system; leak detection;
control system
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Design And Implementation Of Intelligent Temperature Control System Based
On Thermal Control Technology

Wang Shuo, Qi Menggiang

Jiangsu Kanshan Power Generation Co., LTD., Xuzhou , Jiangsu 221134

Abstract :

With industrial production moving forward to be highly automated and intelligent, the demand for

temperature control is increasing. In this process, the traditional temperature control system gradually

appears inadequate due to the limitations of its control accuracy and response speed. These systems

integrate advanced technologies, such as high—precision temperature sensors, high—efficiency digital

signal processors, and advanced liquid crystal displays, to build a multi-level, modular control

architecture. This architecture allows individual modules to work together to achieve accurate

monitoring and control of temperature changes, thus ensuring that temperature parameters can be

accurately set and adjusted to meet the stringent requirements of different industries and application

scenarios. Such attention to details and continuous innovation of technology makes the intelligent

temperature control system play an increasingly important role in modern industrial manufacturing,

bringing significant efficiency improvement and cost savings for enterprises.

Keywords :

thermal control technology; intelligent temperature; system design; implementation
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Research on the Application of Infrared Thermal Imaging Technology
in Engineering Inspection

Ma Hongsheng, Yao Nana
Wuhan Zhonghe Engineering Technology Co., Ltd., Wuhan , Hubei 430312

Abstract :

At the beginning, this article outlined the theoretical framework of infrared thermal imaging technology,

covering the basic principles of infrared radiation, the composition and operation mechanism of thermal

imaging systems, as well as the many factors that affect the quality of infrared thermal imaging. On

this basis, the application scope of infrared thermal imaging technology in engineering inspection was

discussed, mainly including structural health monitoring, energy—saving evaluation and renovation,

equipment fault diagnosis, and material performance analysis. Subsequently, this article conducted

a detailed study on the application methods of infrared thermal imaging technology in engineering

inspection, including key steps such as detection scheme design, image acquisition and preprocessing,

feature extraction and recognition, as well as data analysis and interpretation.

Keywords :
distribution; defect identification

infrared thermal imaging technology; engineering testing; applied research; temperature
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Summary Of New Technology And Methods For Civil Engineering
Construction Quality Control

Qi Meijun
Chongaing Kaizhou Engineering Consulting Co., Ltd. Chongging 405400

Abstract :

In recent years, with the continuous development of society and economy, the rapid development of

civil construction industry, civil construction engineering has been widely used in China, which requires

quality management. China’ s economic construction has made remarkable achievements, especially

the process of urbanization has made great progress. In this case, the country has put forward higher

requirements for the development of domestic civil architecture. This requires us to constantly improve

and perfect the quality management technology and methods in our civil engineering construction.

Therefore, this paper puts forward its own opinions and suggestions on the application significance

of new technology in civil engineering construction, and how to improve the new technology and new

methods of civil engineering construction quality management.

Keywords :

civil engineering; construction quality; new technology
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Construction And Maintenance Of Concrete In Alpine Areas:
The Key Factors Of Quality And Durability

Zhou Jianjun
Beijing Tongda Supervision Co., LTD. (Chengdu Branch), Meishan, Sichuan 620500

Abstract : Due to its unique climatic conditions, including extremely low temperature and frequent freezing
and thawing cycles, the alpine region has posed severe challenges to concrete construction and
maintenance. These environmental factors may lead to uneven hardening, frost and cracks, thus
affecting the quality and durability of the structure. This paper discusses the key technologies and
methods of concrete construction and maintenance in high and cold areas, and focuses on the
influence of low temperature on the performance of concrete, including the adjustment of concrete
mix ratio, appropriate use of admixture and curing measures in winter construction. By systematically
evaluating the quality control measures, maintenance strategies, and success and failure cases in
the concrete construction process, this paper aims to provide effective construction and maintenance
schemes for the high and cold environment. The results show that appropriate technical adjustment
and maintenance measures are crucial to improve the stability of concrete structure and prolong its
service life.

Keywords : high and cold area; concrete construction; quality control
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Skeleton of Piers for Urban Bridges
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The traditional construction technology of pier column in the lower part of urban bridge is to set
up scaffolding, tie reinforcing bars on site, set up formwork and cast concrete, which has many
procedures, long construction period and occupy large construction site. Based on the construction of
pier column in the lower part of a viaduct in Fuzhou, this paper studies the integrated installation and
construction technology of reinforced skeleton of pier column in urban bridge. The results show that the
overall installation of pier column rebar is completed by binding and forming the pier column rebar in the
rebar processing plant in advance, lifting the whole pier column rebar with the crane on site, inserting
the pre—bound cap rebar and fixing it, and then pouring the cap concrete. The factory production of
reinforced skeleton of pier column can realize parallel construction, facilitate construction organization
and improve construction efficiency. There is no need to set up stirrup to install scaffold on site, which
shorens the exposure time of foundation pit of cap and improves the safety of foundation pit. The
construction technology occupies a small construction site and has a short construction period, which
is especially suitable for urban viaduct projects with strict requirements for construction period.
urban bridges; reinforcement of pier; integral installation; parallel construction
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Research on Standardization of Safety Production in Construction Engineering

Zhao Xinggi

Ningxia Hongyuan Kairui Municipal Engineering Group Co., Ltd., Guyuan, Ningxia 756000

Abstract :

This article comprehensively elaborates on the concept, characteristics, significance, and development

trends of standardization of construction safety production, and constructs its system framework

in detail. The research focuses on the six key technologies of safety production standardization,

including management system, investment, on—site management, education and training, emergency

rescue, and information management. At the end of the article, practical and feasible measures were

proposed to address the current situation of safety production standardization in construction projects

in China, providing theoretical and practical references for the industry standardization process.

Keywords :

construction engineering; standardization of safety production; system construction;

key technologies; implementation strategy
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Construction Site Management And Efficiency Improvement
In Housing Construction Projects
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Abstract :

This article elaborates on the key points and strategies of building construction management. Firstly,

the responsibilities, principles, and relationship with safety production standardization of on-site

management were outlined. Afterwards, specific measures for safety production were listed, such

as accountability system, education and training, safety inspections, and emergency response

to accidents. Subsequently, methods to improve construction efficiency were proposed, such as

optimizing design, applying technology, informatization, and green construction. The article also points

out the challenges facing current management and proposes countermeasures such as improving

regulations, enhancing safety awareness, improving management level, and increasing safety

investment.
Keywords :

building construction project; construction site management; efficiency improvement;

safety production responsibility system
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Winter Combined Treatment Technology For New And Old Concrete
In High-Altitude Regions

Li Hao, Deng Wenming, Chen Hang, Zhao Jiangang, Wang Bin

Xizang Construction Engineering Co., Ltd. of Sinohydro Bureau 9, Lasa, Xizang 850000

Abstract :

This study deeply analyzes the challenges of winter concrete construction in high—altitude regions,

explores the impact of harsh weather on concrete performance, and proposes corresponding material

selection and frost damage prevention strategies. The article provides a detailed introduction to

the rapid bonding technology of new and old concrete in winter, including the selection of bonding

materials, interface treatment methods, and evaluation of bonding effects, and optimizes the

technology for winter. In addition, the study also described the key steps of rapid construction and

verified the effectiveness of the technology through case studies. Finally, the application prospects

of new technologies and materials in winter concrete construction were discussed, emphasizing the

importance of green and environmentally friendly construction techniques.

Keywords :

high-altitude regions; winter concrete; combination of new and old concrete; rapid

bonding technology; construction technique
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Study On Preventive Maintenance Strategy Of Electrical Equipment
In Thermal Power Plant
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Abstract :

In the power system, the thermal power unit and the power plant are two relatively independent

whole, in the power system, the generator, transformer are two important devices, so the prevention

and maintenance of them is particularly important. The reliability of electrical equipment is the key to

ensure the safe operation of the power grid. In order to prevent the normal operation of the power

grid, preventive maintenance is needed. Therefore, this paper discusses the necessity of preventive

maintenance, and analyzes its importance, and gives the corresponding countermeasures.

Keywords :

thermal power unit; power plant; electrical equipment; preventive maintenance
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Study On Common Fault Analysis And Maintenance Strategy

Abstract :

Keywords :

Of Thermal Control System Of Thermal Power Plant

Wang Wenguang
Guizhou Jinyuan Tea Garden Power Generation Co., LTD. Bijie, Guizhou 551800

coal—fired power plant as the main force of electric power market, in people’ s life and plays an
important role in social and economic development, coal—fired power plant thermal control system as
an important part of coal—fired power plant, its stability and reliability directly affects the safe operation
of coal—fired power plant and production efficiency, thermal control system for the safe operation
of coal-fired power plant coal-fired power plant plays an important role. The real-time monitoring
and adjustment of the running state of the equipment can prevent the potential dangerous conditions
such as overheating and excessive pressure, and reduce the risk of accidents. This paper analyzes
the common fault types and influencing factors of the thermal power plant, and puts forward the
corresponding maintenance strategy to improve the operation reliability and maintenance efficiency of
the thermal control system.

thermal power plant; thermal control system; common fault analysis; maintenance

strategy
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The Application Of Intelligent Heating Technology In Large-Scale Heating
Pipe Network Is Discussed

Zhao Guozhen

State power investment group Northeast Power Co. , Ltd. . Fushun Fudian Energy Branch, Fushun, Liaoning 113006

Abstract : with the expansion of urban central heating coverage, the overall situation of heating pipe network
system has become more and more complex and cumbersome, in view of this situation, in the
construction process of large—scale heating pipe network, it is necessary to realize the dynamic
supervision of the heating pipe network system by using the intelligent heating technology reasonably,
so as to ensure the balanced transportation and safe heating of the heating pipe network system, by
means of data transmission platform, intelligent analysis platform and remote monitoring platform, the
paper provides guidance for the energy—saving operation and benefit improvement of large—scale
heat—supply pipe network, so as to realize the optimization and upgrading of large—scale heat—supply
pipe network. Therefore, this paper discusses the application of intelligent heating technology in large—
scale heating pipe network for reference only.

Keywords : intelligent heating technology; large—scale heating pipe network; application
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Expansion and Upgrading Strategies of Power Grid from the Perspective
of Scientific Planning

He Yushen
Baiyuan Construction Group Co., Ltd., Nanning, Guangxi 530000

Abstract : This article explores in depth the strategies for expanding and upgrading the power grid structure in
response to the rapid development of new energy and the increasing demand for electricity. Starting
from the theory of scientific planning, the opening lays a theoretical foundation for research, including
the theory of new energy power acceptance and consumption, as well as the theory of power
system optimization and energy storage technology. Subsequently, the structural characteristics and
problems of the existing power grid were analyzed, revealing the urgency of the renovation. A strategy
for the re planning and layout of the power grid has been proposed, including guiding principles,
capacity enhancement, and transmission and distribution grid connection schemes. In addition,
the experience of rural and urban power grid transformation was summarized, the results of major
repairs and technological upgrades were analyzed, and new energy power consumption plans such
as photovoltaic and wind power were proposed. Finally, the optimization layout strategy of power
storage stations was discussed, including an overview of various new energy power generation
stations, principles and methods for energy storage station layout, as well as energy storage station
layout schemes that maximize energy utilization.

Keywords : power grid expansion; upgrading and renovation; scientific planning; acceptance of
new energy; transmission and distribution grid connection
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Diagnosis Of Urban Sewage System Diseases And Methods Of Improving
Quality And Increasing Efficiency

Wu Ziyan
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Abstract :

With the acceleration of urbanization, the importance of urban sewage system has becomeincreasingly

prominent. However, due to various reasons, there are often various diseases in urbansewage system,

which affect its normal operation and sewage treatment effect. The purpose ofthis paper is to explore

the common disease diagnosis methods of urban sewage system, andput forward corresponding

measures to improve the quality and efficiency, so as to improve theoperation efficiency and sewage

treatment quality of urban sewage system and protect the ecological environment.

Keywords :

urban sewage system; disease; diagnosis; improve quality and increase efficiency
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Construction And Management Of Farmland Water

Conservancy In Plain Area
Zhao Mei
Hainan Water Resources Station, Xinghua , Taizhou, Jiangsu 225700

Abstract : As an important agricultural production base in China, the construction and management of farmland
water conservancy plays a vital role in ensuring food security and improving agricultural production
efficiency. However, due to the unique terrain characteristics, climate change and unequal distribution
of water resources in the plain area, the farmland water conservancy system faces many challenges
in practical operation. This paper comprehensively analyzes the current situation and problems of
farmland water conservancy construction in the plain area, including the aging of irrigation system,
difficulties in facility maintenance and insufficient water resources management, and discusses
effective ways to optimize water resources allocation, promote advanced irrigation technology,
strengthen facility construction and maintenance, and improve water resources management system.
By systematically discussing these problems and their solutions, this paper aims to provide scientific
basis and practical guidance for the construction and management of farmland water conservancy in
the plain area, so as to realize the rational use of water resources and the sustainable development of
agriculture. The results show that only through comprehensive measures and scientific management,
can effectively improve the efficiency of water conservancy system, enhance its adaptability to natural
disasters, and ultimately ensure the stability of agricultural production and sustainable use of water
resources.

Keywords : plain area; farmland water conservancy; construction; manage
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Analysis of the Application of Lidar Technology in Water Conservancy
Engineering Surveying and Mapping
Chen Zhaorui

Hainan Provincial Water Resources and Hydropower Survey and Design Institute Co., Ltd., Haikou, Hainan 570100

Abstract : Water conservancy engineering surveying strictly requires the accuracy of surveying results. Therefore,
laser radar technology can be used in the process of engineering surveying to cope with complex
geological environments and improve the level of water conservancy engineering surveying. This
article mainly analyzes the application of laser radar technology in water conservancy engineering
surveying and mapping, which plays a reference role in practical work, reasonably controls the errors
of engineering surveying and mapping, and promotes the development of intelligent engineering
surveying and mapping.

Keywords : water conservancy engineering surveying and mapping; lidar technology; application
measures
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Research on the Prevention and Control of Dust Pollution
in Port Dry Bulk Cargo Terminals

Zhao Yang', Zhang Hongming®
1. Tianjin Port Zhongcoal Huaneng Coal Wharf Co., LTD, Tianjin 300456
2. Tianjin Huanke Zhanyun Technology Development Co., Ltd., Tianjin 300191

Abstract : This article specifically explores the issue of dust pollution in dry bulk cargo terminals at ports,
covering various key links such as loading and unloading, storage, and pickup. The article provides
a comprehensive analysis of the current situation and characteristics of dust pollution at dry bulk
cargo terminals in Chinese ports, in order to better understand the severity and complexity of this
problem. Subsequently, a detailed review was conducted on the dust pollution prevention and
control technologies in various aspects of the dry bulk cargo terminal, including physical control,
chemical control, biological control, and comprehensive control technologies. The application of these
technologies aims to reduce dust pollution, protect the surrounding environment of ports and public
health.
On this basis, the article further studied the strategies for preventing and controlling dust pollution in dry
bulk cargo terminals, including building a scientific management system, formulating relevant policies
and regulations, and carrying out publicity, education, and training work. The implementation of these
strategies aims to enhance the environmental awareness of port enterprises, ensure the effective
implementation of dust pollution prevention and control measures, and promote the sustainable
development of ports.

Keywords : port dry bulk cargo terminal; dust pollution; prevention and control technology;
loading and unloading process; storage process
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