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Research on Anti-interference Technology of Theater
Lighting Control System Based on PL.C

Yueyang Du

Tianjin Beichen District Workers’ Service Center, Tianjin, 300402, China

Abstract

This paper focuses on the anti-interference technology of the theater lighting control system based on PLC and conducts research on
the complex interference problems in the theater environment. First, analyze the composition structure of the system, and clarify the
functions and collaborative mechanisms of the control layer, execution layer, sensing layer and communication layer; Furthermore,
identify internal power sources, signals, equipment interference, as well as external interference sources such as electromagnetic
radiation, static electricity, and lightning strikes, and analyze their influence mechanisms on data transmission, logical operations,
signal integrity, and equipment safety. Anti-interference solutions are proposed from three aspects: hardware design such as power
processing, signal isolation and filtering, electromagnetic shielding, software optimization such as data verification and error
correction, instruction redundancy and delay filtering, self-diagnosis and handling of faults, and grounding and wiring design,
providing a practical and feasible technical path for improving the stability and reliability of the theater lighting control system.

Keywords
PLC Theater lighting control Anti-interference technology; Electromagnetic compatibility
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Analysis of Key Issues in Safety Contact Inspection of
Elevator Door Systems

Zonglin Liao
Luzhou Market Inspection and Testing Center, Luzhou, Sichuan, 646000, China

Abstract

With the acceleration of urbanization, elevators have become indispensable vertical transportation tools in modern buildings. As a key
link in the safe operation of elevators, the reliability of the safety contacts of the elevator door system directly affects the life safety
of passengers. Based on the requirements of standards such as GB7588-2003 “Safety Code for the Manufacture and Installation
of Elevators”, this paper systematically analyzes the key technical issues in the safety contact inspection of elevator door systems,
including contact structure design, material selection, installation process, aging failure mechanism, and optimization of inspection
methods. By combining typical fault cases, the generation mechanisms of common defects such as poor contact, mechanical wear
and insulation failure of contacts were discussed, and targeted inspection points and improvement measures were proposed, providing
theoretical and practical references for improving the inspection efficiency and reliability of safety contacts in elevator door systems.

Keywords
Elevator door system Safety contact inspection Analysis of Key Issues
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Construction and application of third-party damage risk
assessment model in pipeline integrity management

Yanke Gong

Central China Branch of China National Petroleum and Natural Gas Pipeline Group Co., Ltd., Wuhan, Hubei, 430000,
China

Abstract

With the expansion of oil and gas pipeline networks, third-party damage (TPD) has emerged as a critical external risk affecting
pipeline integrity. To enhance risk identification and prevention capabilities, this study develops a multi-source data-integrated third-
party damage risk assessment model based on pipeline integrity management principles. The Analytic Hierarchy Process (AHP) is
employed to determine weighting factors, while a Bayesian Network (BN) framework is established for causal reasoning. The model
comprehensively considers geographical environment, construction activities, regulatory compliance, and pipeline vulnerability.
Through GIS implementation, it achieves spatial visualization and dynamic zoning of risk levels. Using the Southwest China Long-
Distance Natural Gas Pipeline as a case study, the model demonstrates approximately 21% higher prediction accuracy than traditional
methods, effectively identifying high-risk sections and supporting differentiated prevention strategies. This research provides
scientific foundations and engineering references for establishing proactive pipeline integrity management systems.

Keywords
pipeline integrity management; third-party damage; risk assessment model; Bayesian network; GIS
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Application research of automatic testing system in
material testing

Qingping Yang Jinbo Guo
Zhejiang Zhongneng Engineering Testing Co., Ltd., Hangzhou, Zhejiang, 311106, China

Abstract

Material testing serves as a critical component in ensuring industrial production quality and engineering safety. Traditional manual
inspection methods suffer from low efficiency, poor accuracy, and subjective biases, failing to meet modern production demands
for efficient, precise, and continuous testing. This study examines three core application scenarios: mechanical property testing of
metallic materials, defect detection in composite materials, and aging performance evaluation of polymer materials. By analyzing
system hardware configurations and software functionalities, we demonstrate how automated systems enhance testing efficiency
and accuracy through real-time data acquisition, intelligent analysis, and automated feedback control. The research aims to optimize
material testing processes, minimize error margins, achieve fully automated operations, ensure data traceability, and provide robust
technical support for industrial material quality control.

Keywords
automated testing systems; material testing; mechanical property evaluation; defect detection
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Safety integrity level assessment technology for chemical
equipment

Qingjun Wang
Yunnan Dacheng Safety Technology Service Co., Ltd., Kunming, Yunnan, 650118, China

Abstract

With the rapid development of the chemical industry,the safety of chemical plants has become a key factor in ensuring production
safety. The Safety Integrity Level(SIL)evaluation technology,as a standard for measuring the effectiveness of safety functions in
chemical plants,has been widely applied in risk assessment and safety management in the chemical field.This paper systematically
introduces the concept and importance of Safety Integrity Level(SIL)in chemical plants,explores the demand for SIL in different
risk environments,and analyzes the development history and current status of evaluation technology.It also elaborates on the process
of SIL evaluation for chemical plants,including preparation,risk analysis,and data collection,with a focus on the application of key
techniques such as hazard analysis,Failure Mode and Effect Analysis(FMEA),and quantitative evaluation methods.Through case
studies,the paper discusses the practical application and challenges faced by evaluation technology in different types of chemical
plants.The research aims to provide theoretical support and practical guidance for safety management in the chemical industry.

Keywords
Safety Integrity Level; SIL Evaluation; Chemical Plant; Risk Assessment; Hazard Analysis
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Coordinated Research on Surrounding Rock Control and
Safe-Efficient Production in Coal Mine Mining

Xuehua Liu

Pingliang Xin’an Coal Industry Co., Ltd., Pingliang, Gansu, 744201, China

Abstract

The stability control of surrounding rock during coal mining directly affects both workface safety and production efficiency. With
increasing mining depth, elevated geostress levels, and intensified mining activities, the challenges of surrounding rock control have
significantly intensified. Traditional empirical support methods struggle to adapt to deep, high-stress conditions. This study utilizes
field monitoring, theoretical analysis, and numerical simulations to reveal the mechanical mechanisms of surrounding rock instability
and their synergistic relationship with mining-induced disturbances. A systematic control model integrating “zoned management,
dynamic support, and information-based management” is proposed. Research demonstrates that surrounding rock deformation
exhibits spatiotemporal variations and dynamic nonlinear characteristics. Scientific zoning combined with real-time monitoring
and feedback can effectively reduce roadway deformation rates and roof delamination risks. Engineering validation shows that this
coordinated system significantly reduces support costs, improves mining efficiency, and enhances safety factors, providing theoretical
support and practical evidence for safe and efficient deep coal mining.

Keywords
coal mine recovery; rock control; dynamic support; safe production
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Synergistic Mechanism and Efficiency Enhancement in
Construction Project Management under EPC General
Contracting Model

Nengsheng Huang
Zhejiang Dacheng Project Management Co., Ltd., Wenzhou, Zhejiang, 325000, China

Abstract

As the core model of integrated management in the construction engineering field, the EPC general contracting model’s full
utilization of core competitiveness relies on effective collaboration among multiple stakeholders and throughout the entire process.
Professionals should ground their work in collaborative theory and engineering management principles, focusing on four key
dimensions—organization, information, processes, and interests—to establish a collaborative mechanism for construction project
management under the EPC model, clarifying the connotations and operational logic of different mechanisms. Simultaneously,
through five dimensions—organizational structure optimization, technological empowerment, process standardization, incentive
constraint improvement, and personnel competency enhancement—this study explores targeted approaches to enhance project
performance. The ultimate goal is to address collaboration barriers in EPC projects, reduce internal management inefficiencies, and
improve both the quality and efficiency of construction engineering.

Keywords
EPC general contracting model; construction project management; collaborative mechanism
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Development and application of panoramic state perception
and collaborative optimization system in intelligent distribution
station area

Cong Zhao Chaoqun Lin Jun Wu
Xuchang Power Supply Company of State Grid Henan Electric Power Company, Xuchang, Henan, 461000, China

Abstract

with the rapid access of distributed energy, high proportion of electric vehicles and multiple energy loads, the traditional distribution
station area is facing significant pressure in operation monitoring, condition assessment, load forecasting and optimal scheduling. The
operation status of the station area shows the characteristics of high dynamic, strong coupling and frequent disturbance, which makes
the traditional management mode relying on manual inspection and off-line analysis difficult to identify potential risks and abnormal
operation in time. Based on the development trend of the deep integration of digitization, electrification and intelligence, the
construction of an intelligent distribution area system integrating “panoramic state perception - intelligent diagnosis and evaluation
- Collaborative Optimization Control” has become an important technical direction to improve the reliability of distribution and
support the construction of new power systems. The research results can provide systematic reference for the intelligent upgrading of
the new distribution system.

Keywords
intelligent distribution station area; Panoramic state perception; Data fusion; Collaborative optimization
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Research on Adaptability of Data Storage Center Decoration
Design in 5G Era

Xudong Lu
Jietong Smart Technology Co., Ltd., Beijing, 100000, China

Abstract

As 5G infrastructure development accelerates, data storage centers—critical hubs for network operations and computing tasks—now
demand rigorous standards in spatial planning, power distribution systems, cooling solutions, construction materials, and physical
containment. These evolving requirements increasingly challenge traditional interior design approaches. This paper first examines
the fundamental characteristics of data storage centers and their 5G-era requirements, then proposes adaptive design strategies. The
findings aim to provide actionable insights for future data center construction and retrofitting projects.
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The construction and improvement of the supervision mechanism
of third-party testing institutions in construction project quality
inspection

Bin Yan
Yangzhou Jianwei Construction Engineering Testing Center Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract

With the rapid development of China’s construction industry, third-party testing, as a key link in ensuring engineering quality,
has increasingly attracted high attention from the whole society regarding its fairness and accuracy. However, current supervision
of third-party testing institutions faces numerous issues such as incomplete laws and regulations, lenient market access, weak
process supervision, and a lack of credit system, which seriously restrict the effective performance of their ‘impartial adjudication’
function. Based on this practical need, this paper, by analyzing the defects in the existing regulatory mechanism, aims to propose a
set of forward-looking and operable construction and improvement plan, with the goal of consolidating the last line of defense for
engineering quality and safety, and promoting the standardization and modern governance of the construction market.
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Construction Engineering Quality Testing; Third-party Testing Institution; Supervision Mechanism
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Analysis of Green and Low-carbon Construction Method
of High-rise Residential Building from the Perspective of
Dual Carbon

Yusheng Du

Ningxia Chengzhixin Electric Power Construction Consulting Co., Ltd., Yinchuan, Ningxia, 750011, China

Abstract

From the perspective of dual-carbon goals, to further enhance carbon emission reduction in the construction industry, it is essential to
analyze the factors affecting carbon emissions in high-rise residential buildings in accordance with the requirements of dual-carbon
targets. This paper proposes feasible and scientifically sound green and low-carbon construction technologies, such as energy-saving,
material-saving, water-saving, environmental protection, and intelligent technologies, to effectively control energy consumption
and pollution emissions during construction. These measures aim to improve resource utilization efficiency, promote the recycling
and reuse of construction waste, and achieve an organic integration of aesthetically pleasing designs, efficient construction, low
energy consumption, and environmental friendliness in high-rise residential buildings. The article primarily analyzes green and low-
carbon construction methods for high-rise residential buildings under the dual-carbon perspective, driving the low-carbon, green, and
sustainable development of the construction industry.

Keywords
Dual Carbon; High-rise Residential Building; Green and Low-carbon Construction
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A Review and Development of the Technical Application of
Intelligent Slope Anchor FBG Sensor Monitoring

Qinbo Wang
School of Civil Engineering, Guangxi University for Nationalities, Nanning, Guangxi, 450036, China

Abstract

Slope stability monitoring is critical for disaster prevention and mitigation. Traditional electrical sensors face limitations such as
poor anti-interference capability and insufficient stability, making it difficult to meet the demands for accurate long-term monitoring
in complex environments. Fiber Bragg Grating (FBG) sensors, with advantages such as immunity to electromagnetic interference
and corrosion resistance, provide an ideal solution for in-situ distributed monitoring of intelligent anchor slopes. This paper reviews
the current application status and technical challenges: it first explains the sensing mechanism and technical characteristics of FBG
sensors, then discusses the integration process of sensors with anchors and their engineering applicability, analyzes key bottlenecks
such as integration reliability and temperature-strain cross-sensitivity, and finally looks forward to future research directions, aiming
to promote the large-scale engineering application of this technology.

Keywords
Fiber Bragg Grating sensor; intelligent anchor; slope monitoring; structural health monitoring; integration process
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Exploration on Reliability Design and Optimization of
Industrial Automatic Control Systems

Weimin Hou
Shaanxi Guoneng Yulin Chemical Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

With the in-depth advancement of Industry 4.0 and intelligent manufacturing, industrial automatic control systems have become the
core support for modern production. Their reliability directly impacts production efficiency, product quality, and safety and stability.
Especially in industries such as chemicals, pharmaceuticals, and automobile manufacturing, which have high precision and high
continuity requirements, system failures can lead to significant economic losses and even safety accidents. However, factors such
as complex electromagnetic environments, equipment aging, software vulnerabilities, and human operational errors pose severe
challenges to system reliability. This paper explores key strategies for enhancing the reliability of industrial automatic control
systems from five dimensions: hardware redundancy design, software fault-tolerance mechanisms, anti-interference technologies,
intelligent operation and maintenance management, and system integration optimization. It also verifies their effectiveness through
typical industry practices, providing theoretical references and practical guidance for improving reliability in the field of industrial
automation.

Keywords

Industrial automatic control system; Reliability design; Redundancy technology; Anti-interference; Intelligent operation and
maintenance
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Design of a Long-stroke Driving System Based on Optimization
of Moving-Coil and Central Pole

Yanyan Lv
Shanghai Hanhai Testing Technology Co., Ltd., Shanghai, 200433, China

Abstract

To address issues such as large thrust fluctuations, low energy conversion efficiency, and insufficient structural stability in traditional
long-stroke drive systems, this paper proposes a design scheme for a long-stroke drive system based on the collaborative optimization
of voice coils and central poles. First, the magnetic circuit and mechanical transmission mechanisms of the drive system are analyzed
to clarify the core influence mechanisms of voice coil winding arrangements and central pole structural parameters on system
performance. Second, aiming at the key problem of uneven magnetic field distribution under long-stroke operating conditions, the
voice coil structure is optimized through segmented and offset winding arrangements, while the central pole is optimized via arc-
shaped transitions at the magnetic pole ends and composite design with gradient magnetic conductive materials. Finally, a system
simulation model is constructed to verify the effectiveness of the optimization scheme from three dimensions: magnetic field
distribution, thrust characteristics, and energy efficiency. The results show that the optimized drive system reduces thrust fluctuation
amplitude by more than 40%, increases energy conversion efficiency by 15%, and exhibits excellent stability and efficiency in long-
stroke reciprocating motion scenarios.

Keywords
Long-stroke drive system; Voice coil optimization; Central pole design; Thrust fluctuation; Energy efficiency
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Risk Management and Benefit Optimization in EPC
General Contracting for Construction Projects

Minzhong Tang
Guangdong Guoxin Engineering Supervision Group Co., Ltd., Maoming, Guangdong, 525000, China

Abstract

The EPC general contracting model for construction projects, characterized by its integrated design, procurement, and construction
capabilities, has become a pivotal approach to driving high-quality development in the construction industry. While this model
facilitates resource integration and clarifies responsibilities, it also faces dual challenges: concentrated risk transmission and the
need to unlock full potential for benefits. To address these challenges, risk management requires establishing a systematic defense
framework through: 1) Clear delineation of responsibility boundaries, 2) Optimized process coordination, 3) Dynamic development
of early-warning mechanisms, and 4) Enhanced resource allocation flexibility. Meanwhile, benefit optimization relies on full-cycle
collaboration, lean supply chain management, multi-dimensional value creation, and digital empowerment to maximize project
comprehensive value. These two aspects complement each other, forming the core foundation for the sustainable development of
EPC models.

Keywords
EPC general contracting mode; risk control and management; benefit optimization
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Research on reliability evaluation of combustible gas online
detection in natural gas station

Cheng Liu Chao Liu

Northwest Branch of National Petroleum and natural gas pipeline network Group Co., Ltd., Weinan, Shaanxi, 710021,

China

Abstract

the natural gas station is the key node of the urban and industrial energy transmission and distribution system. There is a long-term
potential risk of combustible gas leakage in pressure regulation, metering and pipe network control. The combustible gas online
detection system is composed of sensor array, data acquisition unit, signal processing module and alarm linkage mechanism, which
is the first barrier of the station safety protection system. Based on the typical working conditions of natural gas stations, this paper
proposes a comprehensive lifting path around sensitive materials. The research shows that the reliability improvement of online
detection should not be limited to the performance optimization of a single sensor, but need to form a collaborative mechanism
between the hardware structure, detection topology, data model and organization maintenance system to achieve the dynamic stability

of early leakage identification ability and linkage control.

Keywords

natural gas station; Combustible gas detection; Online monitoring; Sensor drift
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Research on Carbon Emission of Thermal Power Plant under
the Background of Carbon Peak and Carbon Neutrality

Zhengjun Sang
Liaoning Datang International Shendong Thermal Power Co., Ltd., Shenyang, Liaoning, 110172, China

Abstract

Under the guidance of the carbon peaking and carbon neutrality strategy, thermal power plants must not only assume the
responsibility of stable power supply but also rapidly advance their decarbonization transition. To address the dual challenges of
long-term greenhouse gas constraints and energy system transformation, this paper focuses on carbon emission management in
thermal power plants, examining two practical dimensions—operation and maintenance, and engineering retrofitting—and proposes
governance pathways and operational frameworks for the China scenario. The article explores technical and institutional aspects
such as precise accounting and monitoring, improvement of unit thermal efficiency, step-by-step retrofitting of fuel and processes,
and equipment integrity-oriented retrofitting, emphasizing the use of quantifiable operational parameters and engineering retrofitting
indicators as direct bases for emission reduction decisions.

Keywords
carbon peak; carbon neutrality; thermal power plants; carbon emission management; value; strategy
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Research on Root Cause Identification and Structural
Optimization Solution of Engine Noise Fault

Zhan Shen Haichao Pan Na Wei
Great Wall Motor Co., Ltd., Baoding, Hebei, 071000, China

Abstract

Engine noise is a critical factor affecting the NVH performance and user experience of vehicles. With the development of lightweight
and complex powertrain systems, noise issues have become multi-source and high-frequency. This paper analyzes the formation
types, propagation paths, and structural coupling patterns of engine noise based on acoustic mechanisms, proposing an integrated
diagnostic method that combines signal identification with structural optimization. By employing vibration signal analysis, short-
time Fourier transform (STFT), and wavelet packet decomposition for sound source localization, combined with finite element
simulations and experimental validation for modal optimization and material improvement, the results demonstrate that this method
can accurately identify typical noise sources such as piston pin knock and valve train impact, reducing noise by approximately 28%
and improving fatigue life by 16%. This provides an effective technical pathway for engine NVH performance optimization.

Keywords
engine noise; root cause identification; structural optimization; acoustic vibration characteristics; NVH performance
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Discussion on Safety Technology for Storage and Transportation
of Hazardous Chemicals

Zhiren Li
Xinjiang Chemical Design and Research Institute Co., Ltd., Urumgqi, Xinjiang, 830013, China

Abstract

Hazardous chemicals play an irreplaceable role in industrial production and social circulation,yet their highly sensitive
physicochemical properties introduce significant risks during storage and transportation.At present,some enterprises still exhibit
deficiencies in safety technologies related to warehouse layout,facility configuration,environmental monitoring,and transportation
management,leading to increased risks of leakage,fire,explosion,and other accidents.To strengthen the safety control of hazardous
chemicals,it is necessary to systematically review the planning requirements for storage areas,technical conditions for storage
facilities,and configuration principles for environmental monitoring and early-warning technologies,while further clarifying technical
specifications for transport vehicles,route risk-control technologies,and safety measures during loading and unloading operations.
This paper focuses on key technologies across the entire process of hazardous chemicals storage and transportation,aiming to provide
enterprises with technical approaches and reference pathways to improve risk-prevention systems,enhance safety management
capability,and reduce accident probability.

Keywords
hazardous chemicals;storage safety;transportation safety;monitoring technology;emergency response

BRSBTS ERREHAR

FHC

TN

Hrs e TR R ARRDTEAR], E, i ZEA5F 830013

m =

oA S e Tk A ek AR P R R TR TR, 125 5 AR TACE AR G5 5 i3 3R 28 E R
AR, BRT, SOV ELMEA L. EAERE . FBUMNBERETE FANEEEARRARL, FRER, KR, BIES
FR LB K, ABRNMARERELSGE, HLEAGREAERBROMEBL . DRSO RN FRELN TR
ERRGBRE RN, Sttt —FAAE S EMBARIIE | EREE R R B ARREHF L 2 bk, ALBRL RS
A B A AR R AR ARKRATIRGT, BEAL LR ERNIEHEAAZ, BRI AFTHEE N | BIRFR R AW ERER
RSy F 5 3575,

ES 45|
Jte R it sh; Ead; BNERK; RAAE

13| Wl . SR REREIaI . Rk . SRRz
ﬁﬁﬁ’f‘h?ﬁ.{ E‘:%i’ﬁk % J%?% E?@*ﬂ%‘@% %%ﬂ: Zvj—: @%ﬁiﬂﬂi%@@ﬁﬁi%ﬁﬂkz?%%ﬁiﬂ’%%b?ﬂ@c T&ﬁjﬁgﬁ
b R R B WL SR, ke, TRVUIRED | WL R, RN e IR T
ﬁﬁﬁ{&#%%éﬁ%}ﬂ%ﬁﬁ %I%/El\ﬂ##%ﬁ %E&E %J}/};&AJ’E’ Fﬂ':éjz E’J%ﬁ*i?‘é’@ Kﬁ}v)xﬂ‘*ﬁ;&?ﬁﬁg?iﬁﬁ??\éﬁpﬂﬁ 9 ig
B IR BRI e, e RIS RASS
IR AR RSN ek, HE 2 SRS R RS EER
ol o e PR R, BVOILE Ot R . 22k . ) . .
el T ok FRUASRII e, BRTOAE oy . 2edeis 01 PR BT R 7 B E R
1 B (25 S 7 ISk 0 000 7 5 T (X BB
TR, BT TS B B e SO (LS AR 2 A IR BT, e AR ' = LE B R
;BT < NIEE A= G0 BRI AR NS SR S, Bl
RARAGETHF GBS50016 ZER B MR e by 05, TAIEE R4 20 KDL
55




TRHRANE - £ 02% - £ 08Hi - 20254 08 A

I DUBD KA SRR . iR fs B e e s A A
iEE, A G SRS T RENS ST s . 7B R
IR GRS AE R E RIS . UK. Pk S
PRIERHA, BRI, PHEREl R o 5,
AR KRR R TR RS . R ASE R TR
ST, S REGRE] 6 B 12 YR/ NN, DIEREIZESIREE
BRI AR, P]CEEIGRS SRR 50, R
(v S
22 R FERECHEBHIARZFHSMEER
ERAL S i G i S T AR A ARk RIS R
5 kK K 2GRS 240 5T TR T AR ESK
PR R M K SRR T R AOEE R 4k, HRC
EPGEIT R SRR AR N, DR S R et
P, BRI S N AR R A, S AT
TRUERF 25°CLU RIS, TREIRIFTE 50% 2= 65% [X[A], DIFE
EVITMER . KK RFBLENIARK K . TR KIS AR K
B WU SSEERE 12 kA, DI
AET. PAtIRS i iEsnE b . BIE . IREERIELHER
T, PR A AN R S SR tR Y . R E R R A
SEMRE RS, HERPIIE . SR A% MR
1, HoiEst RS e astraeh V.

3 el FmFEIRE RN EMERA
3.1 SEMESHIENRKR AR

CREME AR BB SR BE. ED. 7]
RS e 28 SADER A SR SR, SEE BE DR AR (LY
SRR, IRIASEE 1000 SEI7KHZEX 8203 20 &
30 MREITI A, EHIRRERRGS . LIRS GSL
1R as 5 R SR & S PN 45 o R0 S RS 2 1R
+0.3°C, RETRMHEEDR £2%, ATEASARIZRSL AR |
e REW, RASNKEDAS] Ippm, HHEELRE
IR . EIRR B R ] RS485 BV 4G 8(5, &b L
ek, LHEIEIRCR SHEERER. Wl RS n]Bkahis
Wikes, SREBSAIRE RIS Bl EshRiERst,
EIRESERRHERGEEE, DR SBERAE DS
it i AR
3.2 fele il Fmittim T S E R AR

fERSA it IR S 5 PR E RO @ S SR ik
SN RIS BRI ST R 2 A VAR R . SRR IR
LR PID JEE TN ARG B A Rk, A]
A, . WA AEWREEBLR N, AR
% 0.1ppm, fHEREMIHEEGB EIIRI A iARtR
MR FAYELTRRRL T . DRE R AN S A AR AT 15 T
S22, BINEEIRE] 5 2 10 ZTHEIR A ES .
AaRSRNELT EDF . Aot SRR RS L
RHER, MEIREIEEIEHE 10% M EHahmE, sy

56

ERERR A, 72T RIR LR BB AE TER 20% B
ke — 2R, BREIHER, FRWTRIBTE R, RG]
TEF I BAS 2 A Rl

4 B FERIEEETEFRAER
41 BRHFRIEHERVEARAINEEELFEEK

e s E L et SR A E B R A
FIER RO RS K, ERE AT TREEMNE . P .
Pt . PhERe Sl F K . ARG (AE T R A
JERE 8 & 12 ZK[Y) Q345R [E /IR ev i, i TalfE T
ZALEE, e RE D SEUR R . BERBIRER
W, IAIBEEZY 1.2 & 1.5k, DIR/D IR sh5 L O 2= 4m uED
MBS, FEARTREC SRR e, (R PR FEAE 10 BR
WPUR, DIBG ISR R B B . HilZh A58 R A al
SR, 42 ABS 5 EBS B THIAEEI RS, AR R
SRR HIZIIE B 46 R 20% LA o DA TSR B4 40
FoE S aUWriE .. SEARE DR AT, MERIEAIRS R R
PR, MNEE TS 10% I EDERBEIIRE, EHK
KL IR 4 ANTE 8 AT TR KB ADTHE, E5iIR
EANE GPS dLSF U E AT 2 . EaIma i BEE e
ARG BB 2Ss, NiEk it et AR,
4.2 B F RIEMEE LIRS K= H A

GRS B RS LR TE A (R 1B SR IO R I R P
TRIBERANOERE S . HRSE F 52518 NG s SR
B, MR AL B E AT GIS HEE B A,
SPEEGI R . IR S, RRRERED . RiERE .
FERAIR R B N T A, RS ehrgs—
INANBRETER F o BT I R 6%  EESEE S 3 40
X B E AT /N 2000 HHROES B HSIFRIC A R HEREX I
W FERE— KR OB AL B2 s . BRI A0
B ER . FlEhERe R E O AT B T, i
SIS EIRNGARE R A S R ofaeEtt, Minjink
PG RS L. NUBEHZHIE AR B BRI . B LT, S
RINERZN L IhRE, LIS ANGEET 10 KR, RELEER
T 200 K EBM A LA TEEIN P, BRAET-& nTHRIEE
U E AR T2, KR AT RS 2 (K
4.3 R FmE I ENZ S ARER

fabG b S R KUG E 2R IR T RUR . &
BEFRAZD . TEWA) . BESESEERE, RIbFEE
A . NSRRI AR A A . SEEIK AR B
PRIt PRBHIE SN, WS B R EHIE 107 Bk
LU, BRI ARSI AR o BHEIEGE TR A E 1.6
JKIEL B AE, HRCEuEEELE BER, fHEiltsg
A=A, SRR BT TR E D, R
B +5% Tz RfsE, SRt ErstmE, #
MU PR RZR T 10 RRUE, G BRrT AR <. BEd R T

il



TRHRANE - £ 02% - £ 08Hi - 20254 08 A

KAFEFET IR, REFFREE 5 £ 7 KR EL
/DM 5SS T PRSUARIIES , SIREAE]
BEVERER 20% B EAEZHER RS0, A G R B AR .
(RSB RIS T, AR R E AR DI R E R
B, (RIS RRARRE PTIRIRES
5 it EmzhedERESEERA
5.1 BT EEREAR

ERUESSEEEARLETEAIEN ., RERE. &
iz 5 SBahiaad efE e IR istESE T 2er s}
/GPS MUBENEE, EAnRE/NT 5K, & 10 B EE—k
I8, SHESHINCT .. FEEE R ARGk,
X2 ghE | BEARTTEA AT = A s, Wik E] 25
WiERD, FTINBIRIERE . B BT A, &
TR TIRESIBT CAN BEREMRE . AR .. KPR
FIAIE I SHEESESE, SREE T 25%. /iR 105°C
SRR IS TE H V5 10% B EAITE, ml RS
PRATACERER D, AR IR B R NE R 20% I E 5h
R, SSEEEE R T R B T e T, X
SRE, 2RSSR EEEITIRD, MWTERE R GERS
2. I EEEER, fiEi R XA LTS s
51
52 ERHUFREHLEEEEERS

Bt sk e ls BT A SRR A AR .
SRR . EIRAREE . B E B SR E N
¥R, e REENBTER ., RA5UBEAERE
{rdE. CAN RSB MG IRGEE, LI sk
RIS —RIEE . (b EdRE SRR N R
PR, LS CE2H, Ak EREI RS el E iR
RESHER. BFIANN AT 23°C, IBIE TR 1.2% BTE
TR AR T 25°CHT A48 H B R THE XS . 240
ARSI R L BEYINER . MRS 200 T A B T4,
N 2T O M BE AR, RAIE RS EINL. SEE R & skt
RIEH | AR . SRR S e e
TSR R AR . S . S I AR X TR
S Y, md—mUE RS, TTRERA s
LA E TR R S S B VR

53 EHMiIRE LRAMIRAEN LB A

B TOLRTRBIRIE GRS I . PRI R
BT AR BIRIANASE AR, W RS E S ES RS
SEEURE . MERHIL 2, 25 WhUER— S
BE AR ERD 3 oK AL i L T AT T
Bl R AR GBS TE R0 10% ., SRR T 20l B8,
SN R IASIARIR B 2 B E NBR 20% I il A 25 55 S5 1l
e NRIRNERERGEE ., fEULE .. BIAEE TR RS
B, WREMLEALT 200 2K, XA T 10 KEFD . BREIE
AHULT 0.3 I 258 H AR R R B s ale e it . 2k
ERONEIEBSIMWE RS BB . EREE R
. EREEA SR TEEIRERE, I ER SIS ERIR
FEsle SEERPHELN SiZ . HBUELEE RSk
Ui, TERRHGENRALE], iR R RS e A mE
RS2,

6 &5iE

fERALF L P L s e b ) S D AL AR i 5
BEATTAR R E RN, (AR E T s R ]
RESBU™EN L AR, B IEFR . 558
GRS MRS TR, "I E SR
FREIATT e il B RER RS & . R
VB HsLE . VLS HE AR, HED e ER .
s BEHASRSRE THNAER AR, 7TBERAL
ST R RIEZK: . B EIEE SN
TR, K TRERARFE . IWNFRSE S AEE,
RERSTE BN IHAN ., P . TS ENPEMES, Afaks
(AL R i T e is TR IR SR R I
5% 30k
(1] = AL e 5 B GRS A EBLR A 5 B R

PSRRI A T 24 55R15,2025,38(11):10-13.

21 Foak m2nR, a A s s E b P T

. H b 51 F8,2025,40(07):121-125+137.

[3] REMGERA ARG Ss kR e & I SRS

117346 1,2025,54(13):150-152.

[4] RE.SERASSANY B KGRI ER G2 e S TS 1] 4 HH

[97,2025,10(06):85-87.

57



THRMRANE - £ 025 - £ 08 H - 2025 F 08 A DOI: https://doi.org/10.12349/foer.v2i8.8363

Research on Technological Innovation and Application of
Energy Conservation and Carbon Reduction in Industrial
Enterprises

Xiaoying Liu
Xinjiang Wuyun Songhuan Energy Technology Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

With the increasing global pressure to address climate change,industrial enterprises,as major sources of energy consumption and
carbon emissions,face the urgent task of energy conservation and carbon reduction.The innovation and application of energy-
saving and carbon-reducing technologies are not only key to achieving green development but also core factors in enhancing the
competitiveness of enterprises.This paper analyzes the technological innovations in energy conservation and carbon reduction
in industrial enterprises,exploring the applications of cutting-edge technologies such as energy management systems,green
manufacturing technologies,and carbon capture and storage technologies.Through an in-depth analysis of these technologies,this
paper provides theoretical support and practical guidance for the promotion and application of relevant technologies in industrial
enterprises.

Keywords
Energy-saving technologies;Carbon reduction technologies;Industrial enterprises;Green manufacturing;Renewable energy
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Research on Energy-Saving Technologies for Intelligent
Manufacturing in the Context of a Low-Carbon Economy

Lin Zhang

Xinjiang Jiayuan Energy Conservation and Environmental Protection Technology Co., Ltd., Urumgqi, Xinjiang, 830000,
China

Abstract

Research on energy-saving technologies for intelligent manufacturing under a low-carbon economy aims to establish new modes of
energy utilization in the manufacturing sector by building efficient energy management systems,optimizing equipment operation,and
enhancing the collaborative efficiency of manufacturing processes,thereby achieving a systematic reduction in energy consumption.
Against the backdrop of accelerated industrial restructuring,the unit energy consumption of manufactured products generally ranges
from 90 to 160 kWh,and the introduction of intelligent monitoring,dynamic scheduling,and refined process control technologies can
reduce overall energy consumption by 8%to 15%under the same production conditions.The application of energy-saving technologies
not only minimizes energy waste but also improves the stability of manufacturing processes,keeping process fluctuation within 5%.The
study focuses on energy consumption monitoring,equipment control,energy-flow optimization,and system-level coordination,aiming
to establish a sustainable energy-saving technological pathway for manufacturing and promote the industry’s transition toward low-
carbon and high-efficiency development.

Keywords

low-carbon economy;intelligent manufacturing;energy-saving technologies;energy management;optimization scheduling
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