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Thoughts on Application Countermeasures of Absorption
Heat Pump Technology in Industrial Systems

Zhijun Fang
Jiangxi Copper Group Guixi Smelter, Guixi, Jiangxi, 335424, China

Abstract

The operation of industrial systems generates substantial emissions of exhaust gases, wastewater, and waste heat, which has become
a critical bottleneck constraining sustainable industrial development. According to 2023 statistics from the International Energy
Agency (IEA), 54% of global industrial energy consumption is lost as waste heat, with medium-temperature waste heat (80~150°C )
accounting for as much as 38% of this total - equivalent to approximately 7.8x10'""J of energy wasted annually.In this context,
absorption heat pump technology has emerged as one of the most promising solutions for industrial waste heat recovery due to
its unique thermally-driven characteristics. Through thermodynamic cycles, this technology can effectively transform low-grade
industrial waste heat into usable thermal energy. It not only enables heat recovery at scales of several gigajoules (GJ) per hour, but
can also improve overall industrial system energy efficiency by more than 20%.

Keywords
industrial systems; absorption heat pump technology; waste heat recovery; application
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Study on Fluid Dynamics Characteristics in Pipeline
Transportation and Its Influence on Energy Efficiency

Bing Zheng
Mengxi Engineering Management Co., Ltd., Jilin, Jilin, 132000, China

Abstract

As a crucial method for modern energy and material transportation, pipeline transport efficiency is profoundly influenced by fluid
dynamics characteristics. The motion state of fluids within pipelines, their physical properties, and interactions with structural
conditions directly determine system pressure loss, energy consumption levels, and operational stability. By analyzing the differences
in flow patterns between laminar and turbulent flows, defining Reynolds numbers, studying boundary layer effects, and examining
how viscosity, density, and temperature regulate flow behavior, we can reveal the underlying mechanisms of energy loss. Additionally,
parameters such as pipe diameter, component structures, and surface roughness play critical roles in flow resistance formation and
energy transfer. Combining control strategies with numerical simulation optimization techniques enables effective enhancement of
transport efficiency and energy consumption control, providing theoretical support and technical pathways for efficient energy system
operation.

Keywords
Fluid dynamics characteristics; Pipeline transportation; Energy efficiency analysis; Flow state; Structural parameters
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This paper discusses the application of modular design
method in mechanical design

Yu Yin
Jiangsu Xinyang New Material Co., Ltd., Yangzhou, Jiangsu, 225127, China

Abstract

Against the backdrop of rapid industrial modernization, the mechanical design sector is undergoing profound transformations while
facing heightened demands for technical expertise. The implementation of modular design methodology in contemporary mechanical
engineering has become essential to ensure operational efficiency, reduce development costs, enhance product quality, and align
equipment with modern technological requirements. This approach enables continuous optimization of mechanical functions and
structural systems, thereby establishing a robust foundation for industry innovation. This paper analyzes application pathways for
modular design in mechanical engineering, demonstrating its effectiveness in improving design

Keywords
modular design; Mechanical design; application
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Analysis on the overall structural design of high-efficiency
vertical electric lathe

Xiaodong Zhu
Nantong Xinfeng Precision Machinery Co., Ltd., Nantong, Jiangsu, 226000, China

Abstract

With the increasing demand for high precision, accuracy, and green machine equipment in the manufacturing industry, the design
and modification of the vertical electric lathe, as one of the important process manufacturing equipment, is particularly important
for improving its overall structural performance. Especially for fine craftsmanship production and highly automated production
processes, vertical electric lathes play a very important role. However, the existing vertical electric lathe has problems such as poor
stability, high energy consumption, and low processing accuracy, which cannot fully play the important role of vertical electric lathe
in modern industry. Therefore, how to improve equipment performance and reduce equipment energy consumption under high-
precision processing conditions is an urgent problem that needs to be solved.

Keywords
vertical electric lathe; Overall structural design; intelligentization

= AL T B SR R B R S A i T R AT
RIEAR
FEHTSRS N UARRAF], TE - {175 Bl 226000

m =

WAL T B, A S R ENBEGNERRYE M, ATRW T EHEREZ W X LHERGEH K
R L LB R LA TR, HANRS THALEEFFHE ARG E TN, ZXLHERERLESL T2
TR, RRAAN X EHIRAERERE, REK, WIHERZERM, HhLkLELX L3 REILK
WAk P g ERAER, B e Bt 8 e T AF T Ao TR IR & 00 M Al Ao AR B A AET 3 AT o 5 i sk v 190 2L

eS|
S XK, FRSHILT; Fik

1815

T RECERIR RS, DL Bl R R
SRERRE F 2SR TR, LR AR R e e R
YR B, A I IR TR AT, B
R I AR IR TR, R A ST UMD T
PR AR R T 22, DUATIHRT AR RS, it
EH R R IN T AP AR R 2 R

2 AXHRBNSENX

EIRE R AR ETRIR BRSNS B L AT R
(EREXS T — SRS BN LI i = i LES S,
VIREAERR . e, RRIMASE, BOTHseE R . H
R EHITAIM N L, %R MR, & 5B Ris s

[EEBNT] REEHR (1971-) , B, PELHEBEA, K
R, Tielh, MBHRBISIURIZ.

10

TIERAD, SN THIn TASEEANIN TRk, HUOEHEARRERE
BK. T RAEERNEIIEHPIMIESIRGIET AR, |
BIRIRKI RSN TREREAR, BRI TIRERHEEDK .
HOCEEREMREAR, T IUA EREBORN e EIR b
OB EEANSEI B OLA I, TRMERUEAERE . S AR 0L i
PRESHCIRRE, RNaei R s R SRR I ER . i&J5,
RIS . REBOESRBETRRAIRIR, AEEm e & Al
K THRROINT., JEqksBl HmTipne, dofRufe i e AR
ldionnrE-r e
3 KR ENH R BRI
3.1 1ZIHERSH

NI IR B ARG R TR M R = . 3k
R ORELUGETTRE SRR R . ERFAILR TN
TEOREEEM b, 7N R IAT RS LT LA
ZUUR

o, ARIRRBAR&EEENE . &
PR, AUMARARIIRAD . SRR E M BN

TTERSH



PRIWEHR - £02% - 8 04 H1 - 2025 £ 04 A

TR, Hit, SOt iFRERANRS Y, DRI
FaEtE, WD EIRADS RN TRk .

BEE e BRI IR A, N sl R it
RIBRA—E R ERECETRIIRE . XL RERBAS S IR ia™
W, IR SRR P TR T B s, Mifnff
B R E RS . BRJE, N TN EMRAT R,
B HI RAE R T AR TSR, BUbaeke, Didde
FURAIMRVERE . bR B, AR AN RERS i
JRAFATR, RREARHIRBEIRHAE, HEahn .
3.2 ZMRELESRIEEX

e AR ORI, SR RIS E o n T
WREEREE, Eel, KAFETh, SEaNIEARE,
BoFEIRSAETE, MnsNin TSR, KL, WfRsEhe
HIRUPER BT R IR DRI P iR NI, it
A RN AT (SR B AL S Rise T AR D BT
s RS MR ARE ML DIRADRNASTE 5 $-71-thaiae
TIVIR N NEB TS SRR S5 B S PR AR PR
fifane s WHEIWURSHRESIIFEE; RAEREZM
EE IR RZZAT . AL, SRR R 25T
2355, WG R . B ERYSENE, KA
FETHARIRI N TR A RIS THREE. Bl 1 hazsX
SERNEAZN:REE S

Tikfy

JEC

B 1 X EFR R A E

oG, RN, RIRAIREE . PREZEHE RIS HIRIE.

—REIERRE . RS RS TIRAREEL S, HNI S B R
RRAIRRSEIRAS . RS, 7FE . KRB IREI&THRA HT300
FlEaesErE, WIS, WARMEE, 221t 500-600°C 2257 7]
IBKMIZEA TG TR, BIIE T 73 A R RN
AzE R . FIRIRSHE ] THK 5458, ZaMSHh
WUREES . DNTABRE S . WU N RTIERA &I,

PR, RASGLREN, S s —EN st
RLTIARHES . Hak, 1% BB R AR RE TR HC A R
Ao MAHAMIRIE R B NN AR KIIRE R T, Wik
TrRREEZEI— . Hik, FRIEIRSIEHAFREAL,

H R r U R R] KR B DR R i sy s
PRUEF S . EFIERRZZAT, (E T R 22 EEndsE
SN TASEERIREM ;bR £ 220 R AR I (R IP R, Hhl
FrEIIN TR RSB AR SR RIELLAT |, 8 RERRE
22— B T ERBEIRN FEl,; FREE 2 IRk,
ISR R R NI T RE P ZE AR T IR AR, 78 RIIE
TR A AN RN TR 2R

Hk, RN TEET, &AL
R IEE EENIIER, W Xss e | Lsh 29 N PE]
TN, ACIREI ARG R R, S/ DEhS B e Ry ok
HIsEm, MEE AGEl TIRRE M.
4 TP REMIZIT AR
41 IXEIH AN BEERTR

b A SR R HY T B R R E A R Tk
RN oE . FEEAET R (BT W) e IS R
B2, RIESBHEEGRETIRE NIRRT DL R 2 S
MIRES] By IR R E D A =35y, DBIRENIER.
I WA MG IS N S S | P i S RN e o N i
P, WIZIBI AR DL SRR R s R AR e
Mo T TEsh ARGk, LSRN E BRSO EE
i, FIHSHIN RIS RN | faEtE . fekE 2 Rr .
BEIEHI ARG G AR TS S R EEN R, 1
BRI ) BRI T 2T kAR & B 1L
TEERETD, Tk FAR AR (S Fy PRI AE P AN Tk
R EERIUE, MIRER AR,
4.2 KEFHFIEIT
4.2.1 #3h %kt

BRI 2 S 7 B F R PR REAC - DB ST
IR EER IR EeFA TR I AL - R LR
BRI E B EEESR AR, FmERNE
WEERES MR HEL L TRERME, ReadshlEE-A5
WRERE; HK(EAIASZ KRS, RS FARENERED
LE AR VT BETS (1 B ARy IR B A It S0 Bl i i
DIABHREIE:, TERIRIRNERBE . EENEDK,
HEEFR S REIRRI A% A EE & A SR G h3E B AR AN
R, (RPEEERNEENEERT, Aer=EdE
BE
4.2.2 4 R Gkt

AT e B RR B A RS I LR, &
FEARIRIEH ARG, 5 IR HI AR AR )
AL AR BT, A TN L R R S S AN
g, w0k, BHFETEaR A RS, BHEE5E
RS SEEAEHT . PIHIRE AL S OME . ) B S
BB TR, 3Be D TREN TR o, =HR
GLEE RE BRI O TEUEIIRE ), I
IR A TVRIRES I TSa iGN, FRX BEAe AL
FEOEREEE L, EHRGRIEMERE & DGR

11



HRIWERHAR - F02% - £ 0441 - 20254504 A

HOE B shEE & A UEI S HCR B R DN TSRk DU
PR, G, H AT B R A AR A ThRE AT
WTRILhEE, XESERIEA G ] DU AR A ML a5
ZH . BRSBTS, 1S TR ERKCE .
5t 5 eF
51 &M A E
5.1.1 A AL F S AL

TEATEE A, E T A& R B D s
FLIR (AR BE AN F Ao GBI, RS
SIS S B RETUERE . RIFPUREREI R IT
M AR L, RIRELK, & ST R mE v ik E]
800-1200 MPa, #§k HT300 [0 35 WIFE 300Mpa L I,
XSRS U Faf T A AR R IFRFaE k. 1t
SN, ETEARRAI:, A R RSB EA ki TR
5, BRIREIEN, dE— SR fa T,
5.1.2 & A ¥ 5 M ik

W A TR, PRSI I5 M, #h
SR NI KRB, T e Eaihbir, nJblEs
TINR A R, o e AR B DN FE B0 40 PO £ MR AR T R i
7. Filn, FEREEMEER, s ERGRESEMAINIEEA
PUSEES], BUDRASSZ N SEWEIE .. Bl AR
(FEA) , n[DUSHRIRNRESEEOR RSN, HARIESD
Pra it — S et
5.1.3 B ALhuHy 5 A s A& 0t

RS T, AIUIESOR DS ERE, M
FRRZEAEE . IRIEREIIST, O RN E
PR, IR IRA PRI B . BT DB R4
T, DRSS, HrE st sSEO PR s e, 45
FEHUR] . EOHURRERN LYY, SRWURKS A—A(b
PRGN, RN SR E R G A LN L, IR
I TAERE, TAEGMSFAEAINLE, SERCh a6
B TR R . IS s, e
AR ERBUE R SN TR SR, AR T B
FEAR T B g, Mt e] DAk FIED 28 NOFEIIR AL, [RIfs,
Ve B VRN S, KIBEER D T 360 TERE, RS
BB n AR B, PR THUARSE B = B
otk o X TERAC T 2 ARG R, RAEZMEE
ARSI A, SE— R T % e, e TR,
FEVREEIST, (i RSt R iR, mT 5 (RS B RHTIR
TAeEE LA RAHEE R E AT DR (S AOAE B
5.2 TReR ARz A
5.2.1 BIRIRFHI A

S AR AR R A SR AL BERE . TE1RE SR
HPLE T, hRmHETSETH, SRR, R
PSR ARG, BEAURIE G ERG K BAET R, Wb
TR Lh N . ARIEARSSIRETE, ARG,

12

F LAY RERE L FTHETHZY 20-30%., 1SN, EFREfL IR A 40 RE
AR EZML A b Thha e, MR ARSI
BEMR R S I LR R
522 #Am TH K

ST e, SR N TR, R AR
PODTEA, R e BUAGSE, DR E SR
IR R RE4ERF AL RE. B, RAFHRI SRS 4
MHEHRIE R (il 5555 ) |, XEERMEHE 500-
800° C IAHE MIURERA R E IREAR e, e R s
SFECOVERE T
5.2.3 3 2 ey iAL

WAL S A G BERE AL R PR AR T BE AR BB 22
Bt B R S R BR AR R IR v o, ]
DI R MBS A58 R I EEEEEE, MiiEssEE M2,
IRIESLIREE, (A5 MO BRI AR R4 70 ] B IR 20 10%-
15%, MImi/D 5%-8% I BERE. IESN, AHERINESIES)
BT RIS G S Ik 2t RE i — PR TS, FEIRRE
=R
5.3 BEZEMIE53ERHA

AT LIEHERSFIE o nles, — e EAER ST
TR TS FEAB IS P TSR K, R A RRR e P )
TSRS AR, T AR SR R e M R R E e
B WA AT SR E DU BY T BEE B A a0
FlEI R SHE e, HERSERE R e
PUFEE, DICRIERSfEsE . itk o SMArT DL E R Eofr
TIEF AR AR KRR = S B AR S SR,
TSR, RABR B R ARG R0
DUJEITIFIJEAISTE, SR ISR .. SataiEd £t
— (s TE A AR BEMEERL 250, PILURKAIREE S
BB PRI AN A

6 4515

AR ATEMH T T =038 s By PR REA L4
¥, T eI RIS . BRI
TSR T ESh AR ) S FRm AR, KRR T HiR
ERSTVEEA R, [T, Tl DR PRIIZE] 2R s 240
BT TG, FHARERE T ERRIR, e T ELAERE )
TLITHR . ARPINEINESK . FIRATIN, BfeE H Sk ) B RE
IR, AR A H B R T 2 Hab ta it — 22 (0t
1, DUETHRARIRAIIN TYHERE IR BB A TR, T2
AR R AE T K
S 2% 3k
[1]  xUgefe; Tamls; 2=, BRI b StERe T

(1. WU TAEAER, 2023, 59(4): 45-50.

[2]  BRoKE; 1FEEEn; 205k, 25T Babhli eion sh Rk
PFZE ], SR A, 2022, 41(8): 63-68.

1 BREAR; e INEE. sk s RIS ST S
AT HUMGS T S, 2021, 48(3): 22-27.

W

[



HRIWERAK -5 02% - £ 048 - 2025 F£ 04 A DOT: https://doi.org/10.12349/mit.v2i4.7161

Research on Optimization of Synergistic Reaction Path for
Flue Gas Desulfurization and Denitrification Based on New
Catalysts

Hongyu Li
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Abstract

SO, and NO <e:1> emitted from industrial flue gas are the main sources of air pollution. At present, due to the problems of high
equipment investment, high operating cost and low synergy efficiency of traditional desulfurization and denitrification technologies,
the development of efficient and synergistic purification technologies has become a research hotspot in the field of environmental
engineering. This paper takes the new type of catalyst as the core and systematically analyzes the basic mechanism of the synergistic
reaction of flue gas desulfurization and denitrification. In the paper, the structure of the catalyst is optimized from three dimensions:
the design of active components of the catalyst, the modification of the carrier, and the screening of co-catalysts. Then, combined
with process parameters such as reaction temperature, space velocity, and reactant concentration for regulation, the optimization
strategy of the synergistic reaction path is finally proposed. This research provides theoretical support and technical reference for the
industrial application of industrial flue gas co-purification technology, which is of great significance for reducing the emission of air
pollutants and improving air quality.
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New type catalyst; Flue gas purification; Synergistic desulfurization and denitrification; Regulation of process parameters
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Research on the Contributing Substances of Chemical Oxygen
Demand in Refining Wastewater

Lujing Qu Huixian Chen

Petrochina Yunnan Petrochemical Co., Ltd., Kunming, Yunnan, 650300, China

Abstract

Chemical Oxygen Demand (COD) refers to the amount of oxidant consumed for the oxidation and decomposition of reductive
substances in water when treating water samples with strong oxidants under strictly specified conditions. It is usually expressed as
the mass of oxygen consumed per unit volume of water sample (mg/L). It is an important comprehensive indicator for evaluating the
degree of organic pollution in water bodies. In response to the persistent problem of COD exceeding the standard in the wastewater
discharged from the catalytic flue gas desulfurization device, through systematic literature review, in-depth analysis of the oxidation
reaction mechanism, and combined with a large number of laboratory tests and water quality analysis, the main material components
that contribute significantly to COD were finally identified, including residual reductive inorganic ions and some refractory organic
substances. This research result provides a reliable basis for the subsequent optimization of process parameters, adjustment of
operating conditions or introduction of advanced treatment measures, which is conducive to the effective control of COD in
wastewater and its compliance with discharge standards.

Keywords
Catalytic flue gas removal; Chemical Oxygen Demand (COD); contributing substances
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A flexible safety operation procedure generation and
verification method for small batch forging production

Guoli Dong
Hebei Second Machinery Industry Co., Ltd., Shijiazhuang, Hebei, 050031, China

Abstract

This study investigates the development of safety-oriented operational guidelines for small-batch forging manufacturing processes
and establishes technical methodologies to validate their applicability. A flexible operational guidance framework is proposed,
utilizing intelligent tools to dynamically update safety protocols based on processing requirements, equipment specifications, and
work environment conditions for diverse production scenarios. The research begins with analyzing common hazards in small-
batch forging operations and challenges in developing operational guidelines, followed by detailed explanations of flexible
guideline creation processes including data acquisition, task modeling, and method risk assessment. Subsequent discussions focus
on verification and improvement strategies to enhance operational safety and efficiency in real-world production environments.
Case studies demonstrate the feasibility and effectiveness of this technology, highlighting promising research trends in industrial
applications.

Keywords

small-batch forging; flexible operational protocols; safety regulations; production processes; protocol validation; intelligent
technologies
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Analysis of comprehensive maintenance method of asphalt
concrete pavement based on LCC concept

Longhua Zhang
Hangzhou Luda Highway Engineering Company, Hangzhou, Zhejiang, 310006, China

Abstract

China’s national highways, provincial roads, and rural roads span vast areas with numerous nodes. Engineering projects face complex
natural environments, social conditions, and transportation challenges. Therefore, it is essential to adopt a full lifecycle perspective,
scientifically analyze pavement conditions based on traffic flow and climate factors, and determine optimal maintenance timing and
measures for asphalt pavements to address technical challenges in maintenance. Meanwhile, establishing an integrated maintenance
system for asphalt pavements requires comprehensive research and optimization of evaluation standards, maintenance schedules,
and strategies to achieve maximum effectiveness, extend service life, and enhance road efficiency. Drawing from the author’s
recent practical experience, this paper proposes several innovative approaches for comprehensive maintenance of asphalt concrete
pavements using full lifecycle theory, offering valuable references for industry peers.

Keywords
LCC concept; asphalt pavement; comprehensive maintenance; method
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Application study of zero discharge process in treatment
of chromium-containing wastewater from steel coating
solution

Shahe Liu' Liansong Huang’

1. Wuhan Xinyuan Water Environment Engineering Co., Ltd., Wuhan, Hunan, 430000, China
2. Yangzijiang Cold Rolling Co., Ltd., of China Shagang Group, Suzhou, Jiangsu, 215625, China

Abstract

Achieving zero discharge of chromium containing wastewater in the steel coating industry is the key to solving environmental
bottlenecks and resource constraints. This article systematically studies the zero emission process chain that integrates pretreatment,
deep chromium removal, efficient concentration, and end solidification. Through the verification of the Yangzijiang Cold Rolling
Project at Shagang (with a scale of 480 m3/d), it is shown that the combination process of “chemical oxidation-reduction precipitation
— advanced detoxification oxidation — contact oxidation biodegradation — nanofiltration membrane salt separation — high-
pressure reverse osmosis — three effect evaporation crystallization” can achieve zero emissions throughout the entire process: the
effluent reuse rate is > 97%, the reuse water meets industrial reuse standards, and the leaching toxicity of chromium containing
sludge after stabilization is lower than the national standard limit. Technical and economic analysis shows that the cost of treating
one ton of water is about 28.5 yuan, and chromium resource recovery can reduce the overall cost by 18% -25%. Research has shown
that qualitative resource utilization and multi-level barrier control are the core paths to achieve a balance between environmental and
economic benefits.

Keywords
chromium containing wastewater; Zero emissions; recycling; Salt crystallization; Evaporative solidification
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Optimization method of weld quality for water regeneration
pipeline welding robot

Le Li Mingming Han Xinwen Liu Jiadong Wang
China Construction Eighth Bureau Second Construction Co., Ltd., Jinan, Shandong, 250000, China

Abstract

With the widespread implementation of reclaimed water utilization projects, ensuring welding quality in reclaimed water pipeline
systems has become critical. Welding robots have emerged as essential equipment for achieving efficient and high-quality welding
processes. This study focuses on optimizing weld seam quality in reclaimed water pipeline welding robots, conducting an in-
depth analysis of key influencing factors including welding process parameters, robotic motion control, and welding environment
conditions. To address these challenges, we propose a comprehensive optimization framework encompassing intelligent process
parameter optimization algorithms, precise trajectory planning with compensation mechanisms, and adaptive environmental control
systems. Case studies demonstrate that the proposed optimization methods significantly enhance weld seam quality while reducing
defect rates, thereby ensuring safe and reliable operation of reclaimed water pipeline engineering projects.

Keywords
reclaimed water pipeline; welding robot; weld quality; optimization method
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Application strategy of down-welding technology in long
distance oil and gas pipeline welding

Qiang Chen
State Pipeline Group Western Pipeline Co., Ltd., Urumgqi, Xinjiang, 830011,China

Abstract

China’s vast territory boasts substantial oil and gas reserves. With socioeconomic development, the demand for these resources
continues to grow, necessitating extensive construction of long-distance pipeline networks for efficient resource distribution.
The application of downhole welding technology in pipeline fabrication not only enhances welding quality but also proves
particularly effective in challenging field environments. This approach enables cost-efficient operations while ensuring reliable
pipeline performance. This paper analyzes practical implementation strategies for downhole welding in oil and gas pipeline
systems, demonstrating how such techniques can significantly improve welding precision and promote intrinsic safety in pipeline
infrastructure.

Keywords
downward welding process; long oil and gas pipeline; welding
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Synthesis and performance control of polymer composites

Maolin Guo
Hangzhou Yanqu Information Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

As an important frontier in the field of polymer composite materials,advances in their synthesis and performance regulation
technologies have laid the foundation for the development of novel functional materials.By designing the structure of polymerizable
monomers,controlling polymerization reaction conditions,and optimizing interfacial compatibility,ordered construction of
multicomponent systems can be achieved,significantly enhancing their mechanical,thermal,and electrical properties.Under strategies
such as the incorporation of nanofillers,surface modification,and crosslinked network regulation,these composite systems exhibit
distinctive advantages in structural stability and functional integration.In recent years,extensive research has focused on their
microstructural evolution,performance characterization methods,and structure—property correlation mechanisms,providing both
theoretical foundations and technical support for their applications in aerospace,electronic devices,and biomedical fields,while also
promoting the exploration and implementation of green and sustainable synthesis pathways.

Keywords

polymer composite materials;polymerization reaction;interfacial compatibility;performance regulation;structural characterization
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Development of 44dtex/48f fully dull fine denier polyester
high elastic DTY

Huimin Zhang Wenlong Zhou
Jiangsu Hengke New Materials Co., Ltd., Nantong, Jiangsu, 226368, China

Abstract

This paper mainly discusses the impact of changes in key texturing processes on the performance of 44dtex/48f fully dull high elastic
yarn products. It addresses the characteristics of dull yarns and implements corresponding process optimizations to develop high-
quality products. The results indicate that when producing fully dull polyester high elastic DTY 44dtex/48f, suitable processing
speed, increased temperature in the first heating chamber, closure of the second heating chamber, selection of soft polyurethane
friction disks, and optimization of combinations can yield fluffy, qualified fully dull DTY products.

Keywords
fully dull; high elasticity; DTY
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Intelligent technology enables the optimization of blasting
equipment production line

Xiaohua Guo Tang Tang
Poly Jiulian Gansu Jiulian Baiyin Xuesong Branch China Gansu Baiyin, Lanzhou, Gansu, 730900, China

Abstract

As critical infrastructure for national economic and defense development, blasting equipment production demands inherent safety,
quality stability, and operational efficiency. Traditional manufacturing lines suffer from human intervention, imprecise process
parameter control, high safety risks, and severe information silos. The Industry 4.0 era presents new opportunities through intelligent
technologies including IoT, big data, Al, machine vision, and industrial robotics. This paper systematically explores smart technology
applications in blasting equipment production, covering intelligent sensing/data acquisition, real-time production control, online
quality monitoring, smart logistics/warehousing, and digital twin-based process optimization. Case studies and comparative analyses
demonstrate how these innovations enhance intrinsic safety, ensure product consistency, boost productivity, and reduce costs. The
paper concludes with current challenges and outlines future directions for technological integration and advanced implementation.

Keywords
Blasting equipment; Intelligent manufacturing; Production safety; Internet of Things (IoT); Artificial Intelligence (Al)
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Research on the Design Technology of Monitoring the State
of Intermediate Joints in Submarine Cables

Yong Gu WeiyiChen
Zhongtian Ocean System Co., Ltd., Nantong, Jiangsu, 226010, China

Abstract

In the ocean observation system, the intermediate joint of the submarine cable is a relatively fragile link. When the joint is damaged
due to external forces and is in a critical state of damage, the system can temporarily operate normally. However, after a period of
time, the system suddenly becomes completely paralyzed, and the sea conditions may not allow offshore construction, resulting in the
loss of ocean data for a period of time. This will cause a linear decrease in the system’s operating rate. This system installs MEMS
temperature and humidity sensors, strain gauges, and acceleration sensors at the joint, using low-power software and hardware
design to monitor temperature and humidity, resistance changes (deformation), angle, and acceleration at the joint. The Kalman
filter algorithm is used to process the data, and when abnormal temperature and humidity, strain voltage, angle, and acceleration are
detected, an alarm is issued to predict faults in advance and handle them in advance.

Keywords

Intermediate joint of submarine cable; Low power consumption; Temperature and humidity; Strain gauges; Acceleration; give an
alarm; Anticipate faults
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Resonant Compensation Design for Underwater Medium-
voltage High-power Wireless Power Coupling Transmission

Lingyue Xu Peng Zhang Yiyun Zhu Zhen Chi Zhifeng Zhang
Zhongtian Ocean System Co., Ltd., Nantong, Jiangsu, 600522, China

Abstract

Marine observation networks rely on efficient and reliable energy transmission technologies for long-term operation. Traditional dry-
mate or wet-mate connectors suffer from electrochemical corrosion and sealing failures under high-pressure, high-salinity conditions,
leading to reduced efficiency and higher maintenance costs. This study investigates a mid-voltage high-power wireless power
transfer (WPT) system using an LCC-S resonant compensation topology to enhance energy supply reliability and environmental
adaptability. Experimental results show that the proposed system achieves stable constant-voltage output across a wide load range,
a peak efficiency of 90.4% (compared to 78.2% with conventional SS topology), and maintains temperatures below 60°C during
8-hour continuous operation, demonstrating its practical feasibility. The LCC-S topology effectively addresses challenges in voltage
regulation and efficiency optimization for underwater WPT applications. Future work will focus on high-permeability core materials,
electromagnetic shielding, and fault-tolerant designs for deep-sea high-pressure environments.

Keywords
Wireless Power Transfer; LCC-S Type; Resonant Compensation; Constant Voltage Output; Efficiency Optimization
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