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Analysis of Common Problems and Countermeasures for Information and Communication
Engineering EPC General Contracting Projects

YIN Xunfeng
Beijing Fangshan District Gongchen Street, Beijing, 102401, China

Abstract: EPC general contracting, as an important mode of integrated management in the field of engineering construction, has
become the mainstream choice for domestic information and communication engineering construction projects due to its advantages of
resource integration, shortened construction period, and cost control. Although EPC general contracting projects have inherent
advantages, the domestic EPC general contracting model started relatively late. In the actual implementation process, problems such as
vague role of "employer requirements"”, unclear definition of contract and design responsibilities, and misuse of engineering quantity
lists often occur. The article analyzes the common problems in information and communication engineering EPC general contracting
projects, and proposes feasible suggestions from the leading role of "fulfilling the employer requirements™ and the deep integration of
design and construction, providing practical reference for the construction management of information and communication engineering

EPC general contracting.

Keywords: information and communication engineering; EPC general contracting; “the employer requirements”; design construction

integration
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Research on the Characteristics of Cost Composition and Cost Control Strategies for Green
Building Projects

YANG Lu %, WANG Yuyao ?
1. Qingdao Qingte Chancheng Group Co., Ltd., Qingdao, Shandong, 266000, China
2. Qingdao Vanke Real Estate Co., Ltd., Qingdao, Shandong, 266000, China

Abstract: With the continuous acceleration of urbanization in China, people attach increasing importance to the development of the
construction industry. The proposal of green building concept has raised higher requirements for construction project management in
the construction industry. Green buildings advocate resource conservation and environmental protection, promoting the sustainable
development of the construction industry on the basis of harmonious coexistence with nature. Based on the concept of the full lifecycle
of green buildings, this article analyzes the characteristics of engineering cost composition and proposes cost control strategies for each

stage, providing guidance for green building cost control and investment efficiency improvement.
Keywords: green building; engineering cost; composition characteristics; cost control; full lifecycle
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Research on the Construction Method of Water Conservancy Engineering Safety Monitoring
Information Platform

TANG Huixin
Guangxi Rural Investment Bagui Modern Agricultural Machinery Service Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the continuous expansion of the scale of water conservancy projects and the increasingly complex operating
environment, the safety risks faced by the projects have also shown diversity and concealment. The traditional safety management
model that mainly relies on manual inspection and judgment based on experience is no longer suitable for the needs of modern water
conservancy projects in terms of refinement and information management. Building a water conservancy engineering safety
monitoring information platform, utilizing centralized collection, unified management, and comprehensive analysis of multi-source
monitoring data, can achieve real-time perception of engineering operation status and issue risk warnings. This is of great significance
for improving the level of safe operation of water conservancy engineering. The article conducts relevant research on the construction
method of the water conservancy engineering safety monitoring information platform. Based on the analysis of the platform construction
requirements, the overall architecture design idea is proposed, and a series of key technical methods such as multi-source data integration,
monitoring data analysis, early warning decision-making, and system operation guarantee are discussed, so as to provide some reference
basis for the construction and application of the water conservancy engineering safety monitoring information platform.

Keywords: water conservancy engineering; safety monitoring; information platform
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Research on the Optimization Path of Construction Project Management under the
Background of Informatization

WEI Tingting
Xinjiang Bingtuan Municipal Rail Transit (Group) Co., Ltd., Urumgi, Xinjiang, 830063 China

Abstract: With the rapid development of information technology, various industries have ushered in a wave of digital transformation.
As a pillar industry of the national economy, the construction industry has increasingly highlighted problems such as low efficiency,
information barriers, and poor collaboration in its traditional management mode. The integration of information technology provides a
new opportunity for the optimization and upgrading of construction project management. Based on the background of informatization,
this article analyzes the current situation and existing problems of construction project management, explores the optimization path of
construction project management from multiple dimensions such as technology application, process reconstruction, talent cultivation,
and guarantee mechanism, aiming to provide theoretical reference and practical guidance for improving the level of construction
project management and promoting high-quality development of the industry.

Keywords: informationization; construction project management; optimization path; digital transformation; collaborative management

IS

IAESR, FRE AT AR K, LA IH
SEUHB TR, R ARK, Z253%2 . BRE K
FE R R AL G N TN E . AT ) B
M DA R DR TR R 7 ok . SUCFy, K¥E. =it
BB . N TEEE. BIM GRS BB 2505 Bk
FEAR M 5 3 K, S TR H AR R A, T R
. 2020 FAEA 2 BB ATN OCTHER R R gt
5 H R AN T RIR R TE S =) i,
BRSNS B AR S @R T b AR A& R, 127+ T
R BRI I ST, MEGEENY
SRR ARSI RAGERAR, SO ST R B -
AR

1 GREUEET

1.1 BRI

R, 3 @ AT W5 BALBOAR i SR B AR 4
Tt B EAEHOER S TREERTHPERINH. —K
[, BIM FARTE KBNS PO 2@ H it
BB RI A, BeE A SR D TR 2, TR

BRI EEEMNINRS EE

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

Ry HJrE, KRB YHERRBOARIT AR N A T TR T
AR I, PN . e ST, il hnEd
A AR SN SRR HtE T Hcde , SCBUN Bl T8Ee . ARzl
R BLAN, AR T AR A B RS
SEBL TSI H AR £ 7 A B A SR A B B R
(HNEEARE , (5 BACBORAE B TR B b i B 3 4k
THIZ B B RREEA R, MATREAL.

1.2 FHEMEEER

FRMEARN AL, PhRTEA L. AT, @R T
PR FR A BB 22 S b T B — PR B — T, 451 4
BEHART A BIM AR BEAT Yeit, il A T8 B A
BB HEAT BERE P, (H 20T 2 18] (45 JE R GU A EAR S,
Btk ARG —, o DLSE I HGE i S 36 =2 5 P R B 5l
XFBUR S ARG 5 R B L, SN 1A A
FALNEESERVE

fegi g B AL A, ELUE RS BACR . Lt
TREHMAEEI. RREL, DR HIONE, Jifk
(1) RV TES A o A5 AR 1 R R 75 ZEAH R
PERAEREAT G, BV 2 @SR A AT A% G2 108 B AR

11



@f' VISER

TREEE - 2025 #58%: 25113
Engineering Construction.2025,8(11)

RREX AR AT A S5 IAL, SBUS B HHEAR KRS TCE
KA, BEEMB “HORGHRAERTT” IR .

Tl fE BN B = o TR BAE BT Z R
BEFTRELWHIR, ARG RUBARNEEAL .
AT, FEEFUTI N 53 2 G TREEAR A G, X
FRABORIELR-5 B B AL  TTfE BAL T A4 X
B RN TR B SE 06, X DURS HESE IR AT LR R .
AT B Z 3 BUE BAEORAE AR B AP X R A DL
NHERE, #1207 E B R .

G R A RERRA T E R F LI KRR
Pl TARERAR, M TEGRERURE R, B EIERE
H T SR I X A AT A i A s T R A e R
MELT . RGMIESE AN, Fl, 2Rkt
Z R ENE R ZERERR, RE 2SR NE. 5h
ST A B Ve o1 T P = s X7 o 3R N

B RACBON 77 H R AT o 23 i S Ao {3 A IR
MIBANBCR, HETSRZREER R SRR A G
IR FEAS R S5 SR R, A5 S TR B i SR T FA A8 B2
s BT CEMN BT IR XS b
XHE B B A e, i TR SRR
TR B SN .

2 ERUSSTERIREEENMRILRKE

2.1 ME—RUHhEEETE, FTHIERES

BEWAFEERG, g Blfbrde. RV
ABEITNER RS, WIRRER . BRI RS
BEATES, B g MRS O, fn, B
BIM H A AL, Kikit, L. B4 BIMEER
RANGE— iR, SEEL BRI SR e B S 3 R,
KA KEAREEOR, B e — e fb b R 8 2
T6, KRS 5T BE T ZE S &85
AR SR

SR Z TRV B, $RTE B . — R P RS
R = ATE R Ea 7 R AN B SN VAN g X VAN S BEIRE S A
5577, NETTIRMEL IR MR AR 5 Dh Rtk . i
W& S TR FARMIAE L S A% it 5 S K [ G )

HEPE TR R SN [R5 L o T e P £ 2 S 155 B S T e

IR A5 BINE ", VB A, $RTHE BIAR . il
FETiE Tl A, Jils T F 7 T~ & S b A i kR #
i, ML AALE N P G EMTAEL I, B AnE T &
SN B AR T H HERENE L, SEIURTIUH B .

2.2 EHEERE, EREEUAREK

AL BEAE, WERTURIAT . 2555 BACBORI R
FRS R R GUE B EAT ST AR B, SRR, TOR
P AREERTY, AR T fle Bilhn, RefE G 4R m Ak it
TREHONER e, seBl s iR AE i B B 53l
WERZAT . MBERG SRR, Wi 6E B T B Bliife

12

PRI o

FESLRAMEACE BIRR, SRTLRARRE D). @I AR R
ANl VR RS A T B R ST VA I B, DAREXS
i LI R P & A SRR B L . (SIS B, Sl
TR I AR B S AL, 451 i 1 K HcdiE 2 T it 5
P AT RE IR RS, $72 AT R B vH RIS BRI L, 3R
THE BRI NAZRE T o (R, SRACTRR IR AEL T L, B fR
5 B BRI A RV N

2.3 MSBEAAIEF S5, FTEESEAANE

TR SR, $RTEUA N 5 BALER TR @ HA
b 1) 5E 5 3 BN A B IR, e G BE TR BN
RS IE BAEARE, AR M BIM SR KEE 7>
Fro O B GRS I RN, AT T XK AEAT
BIAte T, 7026 S EA SN, SRTHE BN G0
5 RACEOR LR S R RE ). LAk, SUahE BN 51 F:5h
R BARNR, L IR AT AR A TT AN
THA SRR

RN SIBETIRE, PN 5K o Aol 7 ) E e 7
MINA SIREBOR, B g R S PR @ S TR L RniR, X
BN RABAREZ GRS [, sk 5. 1
BeR AR, JT AR A 1577, IRAEAT Il 75 5K ¥ EAH 5%
Tl REE, FIRARE BURFNAA, AER TR
RS ARSI . AL, @A B AN AU L
i, SNA KA B SIS, HEEE BEARLE TR
I BIH N -

2.4 TEEERREREKRR, FEZERKE

S ST i A R 2 A PR E o SRR B A E 5 ¥ Y
5 A R R, IR A AT A b AL A5 B e AT
MO R AR R Al AT R R .
B, L > Py IE TN, XHBURAE B HEAT N
ARBE; 152 SR DGR S AR BRI, 7™ A% 2245 2 K
AL PR 3 745 I 2 A N i AL, X R (7 I 2
o i

INSEFARY I, 32Tt R RIERE ST SR St i1 2
TARR, INGEX P FE S & Bl 0 S S B A
2. B, FED K. NI RS HE
#w SRR ARG, BRIl A i R S 24X
W EHDOE B RGET RN SRAEE, #iRR
G L RREEIBAT . RIS, ISR ML A B A5 8 22 4
Bl I HAE R e, Bl AN ERER IR SR
IDEERSSree A LIF I

2.5 BMEHXEEMNER, KIRASFHTE

il 2 22 A A B AL BORI o AR ST L B A A
I HERE 57T, 2 ST ) E 72 A A B A st ),
FESEHLFEA IR IRTHZ L TE G I R84 o k7557
B B SEbR, BE AR R, LSRR T B AR K L

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREERVE - 2025 4584 45118
Engineering Construction.2025,8(11)

@'* VISER

Jogmg H b, BEAERIE SR EEE, RS HIR
K FRAR RSP AT AR PR BORE C, 1 OR S AL S A
MR R RIS o B KRR @ S A, HAEE R &I
HoA &K BRIA R 240 A, AT G
JE IR Bt x5 1 S AR %, FE R ATV — MR By [ 4 EE P
B 1%V 6 TR RS T H SE I AR bR B it T4
WAEE., RELERE. R ILRI. B4RSEERE
5B, FTE &7 &0 H 2 A EE B L2, ST
T F 3 SR K 21 5 11878 4R 10 4 AR o B S B B,
DAL ER TH A B 204k B B K P 5 e S8 T 5 FHr /s
RS, ZRT TS, HAMAAERE, LHER
CORMIA” B BACZER, BSRRE ST N e 2D st ”
(SR U], I S HE OGR4 BRI o 9 0 2R A i T
B B Pk P A Bl B A TR S PR R T A
BCN 19 73 Ve R (5 B R SG, SLOURE R
2 FHEE . B SR RN S E . YR
AR BRI, 7RV D AZ O AR L, BB R
B5 BRI S8R 77, R 5 RS TR AT AS
BACTF R . SUkFER, BN, 7245 B
AR A AT R RS BB 5 IRSS R . AR R
BB SR SE5 T, BEREAITE. K
. BIM FERTTHE AR HME, HEZERAREG M
DA AT )3 O B, 38k G Ay 38 SR AR A5 T 32 B U
IRP ETRIEMRS RN, HEAEEERS . ks
55 Megs DR DL R S REERE 7, @ S EEE .y AT
o AR SE 7 2, BRI IRt AR U T RN &
VEAK A, AT Bk B B R HE i 3 7R IR S B il . 5t
A5 BB R R 45 5 AR VA - 7645 B @ it i 7
o, NEEXS I H R R AR, BRRTE feit
Rk, R, @5 B AR PR AL, B
K, TREFE. AT, R REEZ AR, WERE
S B 1) PR AT T8 AV AT o FRFE DAt 25 SR R B A5 B
BT, RIEAR.

2.6 M ARCFMNA, EASESEMLKTE

AL BIM BRI A BN o B T E BT B
PN, BN BIM BoR R 2l T @4k 4
AT, N, fERTHE, i BIM BIAY 3R ATit TAR
B, DeACHE T 5 %, WG Tabge; R BIM BoRHET
TR, SCIURRA IR RIS BL, 1
By BIM #5858 S5 0] 6 S0 B iRy mT MAG A B, RTS8 4
2o GINNTRRE VISR MR 455 @M TRE
HIFR, SIANNTRRE BRI HAR, S
MR B K o i, I I X AR 3 8 A S s X 45,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SERF SR T AR P AR L BT VIS RS, Ea ok
B 53 WSS TR O R ) S M S T BN L
REFE A SLINT jt T N 53 22 44T R 5 G, b 224
H R A IR RENLAR AT S b X ) i A
PRTF 2 4 PR T S

3 HiE

R ST, B3 LR B MR AL ZURAT b R
BRERLRES . ST, FRERR TR G BRI
BRI A FERREE . T A=
G R ARBEATE . BN A 4 ) R e A —
AL RIS HLF & | A B AR e A\ A 853 5 513
SEHE BT REAR R BHERINE B HESIHEAR
R SRR AT, ReE A BUR U LR e, St 3
THERARSTE, BIGNAS 28 XK. 6050k
B, XSGR b PR A B BRI ST TAT M, AR SN B A
N&Gio STE NS EVE

Kk, BEEEEHEARMABEH 5K E, BN LEE
B BAKTEARBET . —J7H, BIM. KEdE. A
T RE DB SR AN DR & R, HEB R T
EHE PR BAMEITIIRRE: S0, BEE TR
A XERBESEHT AR I TIN, AR TR NG R
L B, RS ERSRA IR T Z. 1Ak,
B SO0t 24 e 0 B3R SRR 0 FEAN I oR, AT
(15 BACPREIR RO A 635, a5 B AR 2K L
T R R R S YR . AL S ATE RIS, FR R
HEBEAS B, AW AE R, A0S,
JHE BN AT b ) T R SR TR ST

[5% k]

[ RN ERTEAIRSEEEEER RN
™ )l # 57,2025(1).
RIT4BEEUBEAERA IR T EE T W EAME
[Cl2025 # % A jm: T RABHKFMER GH A~ A
R R F R4 W X %,2025.
BBz HFH R E5E A MEEGTHEATIEEEY
R 58K @8 HHEREREQN KGRI (R T
%),2024(6):552-554.
Bk r =z #2ATREREE ST GRAMNEARRN].F
E RS BT HEE Tk A,2024(3):55-57.
[B] B # K &£ F2HA TEEEHIVR oA Rz H i 5 t
[9]. A it F41,2024(4):3:45-47.
1 E - #iEE (1985.2—), WHl: &, ¥k KA,
Bl TR AE, iEEl:. £4#¥, BAR
e BIEIRT (BAKIEHE).

13



TREEE - 2025 #58%: 25113
Engineering Construction.2025,8(11)

@" VISER

AL & T AR B X AR 5T

FIE K
R EFRIAZARA S, JLE 100069

[(BELARD AR L — B AN AR RRBER Y L BAHRZ —, £ “B” AR RTRT, AARBEXNENEEG%E
ket @R HRA %R, ARYAERE THAEN S EREG T B &RAK, LATH9MR LT A AEN BHIEE B WRIET
HRE, RRARGT X, RHALEFHRAEY H, LEARFEALINGHFERAT, AEBRZIARRAH LG, L
AR F R, RBAREMNEESTAWN, FARIFTEKEFOZ THOAX LT R4 E%, HFLERGLARBAEKY
FOHRURTHERE— WA E AR LR OB L,
[REBIRAM&E K, R E X, XL

DOI: 10.33142/ec.v8i11.18587 FESES: TUIBL ERFRIZAD: A

Research on the Planning and Design of Modern Logistics Parks under the Low-carbon Concept

LI Shuguang
Huashang International Engineering Co., Ltd., Beijing, 100069, China

Abstract: The modern logistics industry has always been considered one of the main areas of energy consumption and carbon
emissions. In the context of the "dual carbon" goal, its development model needs to be transformed and upgraded towards a green and
low-carbon direction. Modern logistics parks are highly concentrated spatial carriers for logistics activities, and their early planning
and design will directly affect the efficiency of logistics operations, energy utilization methods, and total carbon emissions after
landing and operation. Guided by the low-carbon concept, this article delves into key strategies for planning and design under the
low-carbon orientation from various aspects such as park site selection, spatial layout, transportation organization, and energy
utilization structure, so as to provide theoretical and practical references for the green transformation and sustainable development of

modern logistics parks.

Keywords: low-carbon development; logistics park; planning and design
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BIM Combined with 720 Cloud Panoramic Rendering Helps Nanchang People's Hospital
Project Achieve Excellence in Once Achieved Excellence

TAN Kexuan
Nanchang Municipal Public Works Project Management Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: Nowadays, BIM technology is increasingly widely used in construction. Based on BIM models, QR codes can be exported through
720 cloud to achieve visual management of project quality, safety, and progress; In addition, BIM modeling can supervise and control
construction costs, simplify construction processes, and reduce construction difficulty. At the same time, using information models to present
three-dimensional visualization models can assist construction personnel in their work and improve the accuracy of construction.

Keywords: BIM; 720 cloud; construction application
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Research on the Collaborative Strategy of Quality Control and Schedule Control in

Construction Project Management

ZHOU Pei
Xinjiang Bingtuan Municipal Rail Transit (Group) Co., Ltd., Urumgi, Xinjiang, 830063, China

Abstract: In the construction project management system, quality control and schedule control are the core links to ensure the orderly
progress of engineering construction and achieve comprehensive project benefits. The two have both a contradictory relationship of
mutual restraint and an inherent logic of collaborative progress. Based on the practical needs of construction project management, this
article first elaborates on the core connotations and interrelationships of quality control and schedule control, then deeply analyzes the
problems existing in the control work of the two in current engineering management, and finally proposes targeted collaborative
control strategies, aiming to provide theoretical and practical references for improving the level of construction project management

and ensuring high-quality and efficient project completion.

Keywords: construction project management; quality control; progress control; collaborative strategy
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Research on Leakage Warning Design and Intelligent Control Technology of Water Supply and
Drainage System Based on Internet of Things

ZHAO Qinglin
Shijiazhuang Wancheng Civil Architecture Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The article designs a four level architecture system of "perception - transmission - platform - control”, which uses multiple
sensing technologies to collect pressure, flow velocity, and vibration signals of pipelines, and combines NB-loT and fiber optics to
ensure the effectiveness of information transmission. Based on this, the LSTM-Attention model is used for leak detection. Realize
precise warning and positioning of leaks, and design adaptive intelligent control strategies to achieve linkage control of pump station
startup, shutdown, and valve opening and closing; The simulation results show that the designed system has high accuracy in leak
identification, small leakage positioning error, fast response, improved efficiency in leak control compared to traditional systems, and
reduced energy consumption,which can provide effective technical support for the intelligent operation and maintenance of water
supply and drainage systems.

Keywords: Internet of Things; water supply and drainage system; leakage warning; intelligent control; LSTM-Attention algorithm;

sensor fusion
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Research on the Influencing Factors and Countermeasures of Prefabricated Construction

Project Management

MA Yingchao
School of Civil Engineering and Geomatics, Southwest Petroleum University, Chengdu, Sichuan, 610000, China

Abstract: Prefabricated construction is one of the representative forms of building industrialization, which has become an important
measure to improve quality, shorten construction period, and reduce energy consumption and emissions due to its advantages of
standardization, modularization, and rapid construction. However, in actual management, the level varies greatly, largely influenced by
regulations, design, construction, and talent. On the basis of summarizing the current situation and problems in engineering
management, the article identifies the main reasons and provides corresponding solutions, including improving management systems,
strengthening design management, strengthening on-site management, and enhancing personnel quality. The research results can
provide reference for improving the management level of prefabricated construction projects, ensuring project quality, and promoting

the industrialization process of the construction industry.

Keywords: prefabricated building; project management; influencing factors; management strategies
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Application and Effect Evaluation of BIM Technology in Building Management

JIANG Ru
Xinjiang Bingtuan Municipal Rail Transit (Group) Co., Ltd., Urumgi, Xinjiang, 830063, China

Abstract: With the deepening of digital transformation in the construction industry, Building Information Modeling (BIM) technology,
with its main advantages of visualization, parameterization, and collaboration, has gradually become a key pillar for updating building
management models and improving project management efficiency. Based on the key features of BIM technology, this article
systematically defines the specific application scenarios of BIM in the lifecycle management of construction projects (design phase,
construction phase, operation and maintenance phase), and constructs a multidimensional effect evaluation system covering technical
indicators, economic indicators, and management indicators. Research shows that BIM technology can effectively optimize design
schemes, reduce construction risks, improve operation and maintenance efficiency, and significantly enhance the full cycle
management level of construction projects. However, there is still room for improvement in terms of technical application depth and
collaborative mechanism perfection. The conclusion of this article can provide theoretical reference and practical guidance for the

rational application of BIM technology and scientific evaluation of application effects in construction enterprises.
Keywords: BIM technology; building management; full lifecycle; application scenarios; effect evaluation
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Practical Application of Intelligent Electrical Automatic Control Technology in Container
Manufacturing

HONG Lianhui
China International Marine Containers (Group) Ltd. Container Co., Ltd., Tianjin, 300461, China

Abstract: The global trend of intelligent development in manufacturing is strong, and this wave has had a significant impact on the
container manufacturing industry, which is the foundation of trade. There are severe challenges in production efficiency, quality
control, and green development, and intelligent electrical automatic control technology with the Internet of Things, artificial
intelligence, and digital twins as core elements has become the key to solving these problems. This article first comprehensively
outlines the composition and characteristics of the technology system, and then conducts a systematic analysis of the automation

requirements for the entire container manufacturing process, including cutting, welding, painting, and assembly testing.
Keywords: electrical automatic control; container manufacturing; intelligent manufacturing; digital twin; Al; 10T system; MES
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Development of New Energy for Road Construction Machinery and Research on Charging and
Swapping Technology

GUO Tao
Shanxi Provincial Transportation New Technology Development Co., Ltd., Taiyuan, Shanxi, 030012, China

Abstract: With the transformation of energy structure and the continuous advancement of green development concept, the application
of new energy technology in the field of construction machinery has become increasingly important. Road construction machinery
belongs to the core equipment of road construction, and it is transforming towards new energy. On the one hand, it can improve
construction efficiency, and on the other hand, it can reduce related costs. At the same time, it also plays a supportive role in
environmental protection and sustainable development. The article systematically analyzes the importance of equipment management,
current technological status, and future development trends, as well as the construction of charging and swapping technology and
infrastructure. It also sorts out the application characteristics of electric and hybrid road construction machinery, and explores in depth
the innovation and optimization of charging and swapping technology layout. The conclusion drawn from the research shows that
scientific and reasonable management methods, advanced power technology, and a perfect charging and swapping system can greatly
improve the efficiency, safety, and economic benefits of construction. Through comparative analysis of charging and swapping modes
in closed construction scenarios, it provides optimization references for energy management in different construction environments,
thus promoting the continuous development of the entire industry towards green and intelligent direction.

Keywords: road construction machinery; new energy transformation; charging and swapping technology
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Collaborative Design Technology for Lightweight and Energy-saving of Chemical Machinery

NIU Tianfang
Hebei Kefang Metallurgy Safety Evaluation Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In response to the common pain points of high consumables and high energy consumption in the chemical industry, a
collaborative design technology system that deeply integrates lightweight and energy-saving is proposed. Through multidimensional
optimization strategies, resource utilization efficiency and system performance are improved. Establish a theoretical framework for
collaborative design through multiple disciplines, clarify the coupling relationship between material structure and energy consumption,
construct optimization measures based on actual situations, and integrate lightweight and energy-saving goals. The research results
show that the application of collaborative design technology can effectively reduce energy loss. This article provides a practical and
feasible technical path for the green upgrading of chemical machinery for reference.

Keywords: chemical machinery; collaborative design; lightweight; energy-saving; multi objective optimization; multi field coupling simulation
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Optimization of Anti-cavitation Structure and Fluid Dynamics Analysis for High Pressure

Differential Valve

WANG Xiaofeng
Shite Valve Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In industrial pipeline systems, high-pressure differential valves mainly undertake the functions of pressure control and flow
regulation. However, in specific working conditions, once gas turbidity occurs, it can cause a series of serious problems, such as
increased vibration amplitude, gradual wear and tear inside the valve, and increased noise level, all of which will have a serious impact
on the stable operation of the system and shorten the service life of the valve. Therefore, in order to further improve the anti gas
turbidity performance of high-pressure differential valves, based on the basic principles of fluid dynamics, this paper explores the
optimization and design ideas of key structures such as valve cores, valve seats, and flow channels, in order to avoid serious
interference from gas turbidity on valve operation, which provides a basic theoretical reference for the design of anti gas corrosion

structures for high-pressure differential valves.

Keywords: high pressure differential valve; cavitation; structural optimization; fluid dynamics
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Research on Mine Exploration and Drainage Technology under Complex Hydrogeological Conditions

XUE Luwei
Shaanxi Binchang Mengcun Mining Co., Ltd., Xianyang, Shaanxi, 713602, China

Abstract: With the continuous increase in the depth and intensity of coal mining in China, the hydrogeological conditions faced by
mines have become increasingly complex, and water hazard prevention has become a key bottleneck restricting coal mine safety
production. This article focuses on the complex hydrogeological conditions and systematically analyzes their core characteristics such
as multi field coupling and strong concealment. At the same time, it also points out the many technical challenges they bring, such as
the difficulty of precise exploration and high safety control. On this basis, a set of exploration and drainage technology system has
been constructed, including a series of key technologies such as three-dimensional comprehensive exploration, intelligent prediction of
water rich areas, and efficient drilling of high-pressure boreholes. The study also proposed an effectiveness evaluation method based
on multi parameter dynamic monitoring and analysis of spatiotemporal evolution laws, and elaborated on comprehensive guarantee

measures related to engineering design, emergency plans, and standardized management.
Keywords: complex hydrogeology; mine water damage; water exploration and drainage technology; directional drilling
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Discussion on Measurement Accuracy Control and Optimization in Underground Mining Surveying

ZHANG Wei
Shaanxi Geological and Mineral Third Team Co., Ltd., Baoji, Shaanxi, 721300, China

Abstract: Mining surveying work directly affects the safety of mines and the promotion of production. With the continuous
development of the mining industry, the geological conditions of mining engineering projects are gradually becoming more complex,
which poses higher requirements and challenges for the preliminary measurement work and requires high attention. The article deeply
analyzes the key factors that affect measurement accuracy, including human factors, instruments, environment, and methods, and
proposes corresponding optimization measures. By using field measurement data and combining modern measurement technology and

data processing methods, it has a deeper significance and impact on the research of underground measurement work in mines.
Keywords: underground measurement in mines; precision control; error analysis; digital measurement; intelligent optimization
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Discussion on the Optimization Path of Construction Management for the Widening and
Construction of Toll Stations on Highways

LI Chunxiang
Jiangsu Yanjiang Expressway Co., Ltd., Suzhou, Jiangsu, 215523, China

Abstract: With the continuous encryption and expansion of the highway network, the construction, renovation, and expansion projects
of toll stations have become a crucial link in improving the overall efficiency of the road network. This type of project has many
obvious characteristics, such as complex technical interfaces, significant pressure on construction schedules, high requirements for
quality, and intertwined safety risks, which pose a severe challenge to the systematic, refined, and forward-looking management of
construction. This paper conducts a detailed analysis of the specific management issues presented in the construction organization,
process flow, quality control, and collaborative operation of a toll station expansion project in a certain highway widening project,
based on the on-site supervision situation. These issues include disorderly process execution, quality deviation being out of control,

and virtualization of key node management.

Keywords: highway widening; toll station project; construction management; refined management; whole process control
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Research on the Application of New Surveying and Mapping Technologies in Surveying and
Mapping Engineering

LIU Yuchuan
Liaoning Natural Resources Affairs Service Center, Shenyang, Liaoning, 110032, China

Abstract: With the continuous development of information technology, space technology, and intelligent equipment, surveying and
mapping engineering measurement is shifting from traditional manual measurement to digitization, informatization, and intelligence.
New technologies have made significant breakthroughs in data acquisition, processing methods, and expression of results, while also
improving engineering quality and work efficiency. The article analyzes the application value of new technologies in surveying and
mapping, explores the application forms and effects of key technologies such as GNSS, GIS, RS, unmanned aerial vehicle surveying,
and 3D laser scanning, points out existing problems and provides countermeasures, and provides reference for the rational application
and development of surveying and mapping technology. Research has shown that the comprehensive application of new surveying and
mapping technologies not only optimizes the engineering surveying process, but also provides scientific basis for engineering

management and decision-making.

Keywords: new surveying and mapping technologies; surveying and mapping engineering; technology application
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Application of Modular Assembly Building in Complex Site Construction

ZHU Zengrui
Zaozhuang Zhonghui Urban Construction Co., Ltd., Zaozhuang, Shandong, 277100, China

Abstract: In order to explore the application effect of modular modular buildings in complex site conditions, the methods of factory
component processing, parameterized construction scheme design, and full process monitoring and control were adopted. Taking
actual engineering as an example, the implementation process of construction organization, hoisting and assembly, and quality control
was studied. The results showed that this method has significant advantages in shortening the construction period, reducing labor input,
improving mechanical utilization, and controlling construction accuracy. The key indicators meet the design requirements, providing a

feasible technical path for complex site construction.

Keywords: modular assembly building; complex site construction; engineering application
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Construction Technology of Pile Plate Retaining Wall for River Embankment Protection

CAI Lu, GONG Wei, KANG Xuetai
Fifth Engineering Co., Ltd. of China Railway 22nd Bureau Group Corporation Limited, Chongging, 400711, China

Abstract: With the development of the economy and society, higher and higher requirements have been put forward for flood control
safety guarantee, ecological environment protection, etc. However, urban and rural rivers can no longer meet the needs due to their age
and design issues. This article analyzes the actual construction case of Zhangjiahe Ecological Restoration Project in Bazhong City,
focusing on the construction technology of pile plate retaining walls used for river embankment protection and road backfilling support
in the municipal engineering. The main technical points include site leveling, slope finishing, cleaning of silt at the hole opening,
embedding of steel casing, installation of steel cage, pouring of concrete, retaining plate and other processes.

Keywords: municipal roads; river embankment support; retaining wall
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Research on Construction Technology and Quality Control of Highway Engineering

YANG Xianpo
Feicheng Luxing Operation Co., Ltd., Feicheng, Shandong, 271600, China

Abstract: In recent years, the construction of Chinese transportation network system has been continuously strengthened, and highway
engineering plays an important supporting role in Chinese national economy and social development. The construction of highway
engineering has the characteristics of long construction period, complicated process, involving many units, and complex external
environmental interference factors. The level of construction technology and quality control directly determine the applicability, safety
performance, and service life of the engineering project. At present, there are still problems in the construction process of some
highway projects, such as inadequate implementation of construction technology, lax construction control, and lack of quality
assurance system, which to some extent makes it difficult to effectively guarantee the overall quality of the project. In view of this, this
study conducted in-depth exploration on the construction technology and quality control issues of highway engineering. Starting from
the analysis of construction technology factors, basic requirements of construction technology, and construction quality control
measures, the main process control points and quality control ideas were clarified, in order to provide practical theoretical guidance
and practical reference for improving the construction quality and engineering quality of highway engineering.

Keywords: highway engineering; construction technology; management strategy
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Prevention and Control of Cracks in Cast-in-place Slabs during Civil Construction

ZHANG Guangjun
Geshan Construction Group Co., Ltd., Dongyang, Zhejiang, 300220, China

Abstract: In construction engineering, civil engineering is one of the important components, and the quality of civil engineering
construction directly determines the quality and performance of the entire building. However, the construction of civil engineering is
affected by various factors such as the quality and performance of building materials, construction technology level, and surrounding
environment, which makes quality problems such as cracks in cast-in-place slabs common in civil engineering construction. The
cracks in cast-in-place slabs not only affect the appearance and use of buildings, but also reduce the bearing capacity of buildings,
weaken the integrity of buildings, and pose hidden dangers to the safety of buildings after completion, directly involving the personal
and property safety of building users. Therefore, the article analyzes the causes of cracks in cast-in-place slabs during civil engineering
construction and provides reasonable prevention and control measures based on the actual construction situation to promote the
reliability and safety of civil engineering construction, so that the building project can have a reliable structure and a long-lasting life

after being put into use, which maximizing the safety of people's lives and property.
Keywords: civil construction; cracks in cast-in-place slabs; prevention and control
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Application of Concrete Construction Technology in Water Conservancy and Hydropower
Construction

ZHOU Lupeng
Shandong Yuncheng Tianyuan Construction Engineering Co., Ltd., Heze, Shandong, 274700, China

Abstract: Water conservancy and hydropower engineering is a major infrastructure related to national economic and social
development, and plays an irreplaceable strategic support role in flood control, water diversion and supply, clean power generation,
and other aspects. Concrete, as the most widely used and widely used engineering material in these projects, its construction
technology is reasonable, standardized, and advanced, which is the basis for determining the safety of engineering structures and
affecting the length of engineering life. With the development of water conservancy and hydropower engineering in China towards
complex directions such as high dams, large reservoirs, and long tunnels, concrete construction is facing new challenges of larger scale,
harsher environment, and higher standards. Based on engineering experience, the article comprehensively elaborates on the application
of concrete technology in water conservancy and hydropower construction around the concept of "materials - process - control -
development", which can provide a clear and informative reference for engineering technicians and researchers engaged in this field.
Keywords: water conservancy and hydropower engineering; concrete construction technology; key process
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Exploration of Energy-saving, Green and Environmental Protection Technologies in Civil
Engineering Construction

ZHAO Yanbo
Shangsi County Agricultural Technology Extension Center, Fangchenggang, Guangxi, 535500, China

Abstract: With the continuous development of the social economy and the expansion of urban construction scale, the impact of civil
engineering construction on energy and the environment has become increasingly evident. The application of energy-saving, green and
environmental protection technologies in the construction process can effectively reduce energy consumption and improve resource
utilization efficiency. In addition, it can also reduce environmental pollution to a certain extent, thereby improving the ecological
environment of the construction area and providing strong support for achieving sustainable development. This article takes the actual
situation of current civil engineering construction as a basis to analyze the application technology of green building materials, as well
as the energy-saving construction technology and methods, and the environmental protection technology of construction sites. It
further explores the optimization strategies and future development trends, in order to provide certain reference value and reference for
the subsequent work in related fields, and promote the transformation of civil engineering construction towards green direction.
Keywords: civil engineering; energy-saving and green; environmental technology
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Application Analysis of Pile Foundation Construction Technology in Geotechnical Engineering

FU Jiawei
Zhejiang Dahe Testing Co., Ltd., Hangzhou, Zhejiang, 311122, China

Abstract: Pile foundation technology is a key means to solve complex geotechnical engineering problems and ensure the safety and
stability of the upper structure. Based on this, this article conducts an in-depth analysis of the technical points and quality control
measures of pile foundation construction technology. The research shows that the selection and optimization of construction
technology are directly related to the bearing capacity, settlement control, and cost-effectiveness of pile foundations. The research
conclusions can provide theoretical reference and practical guidance for the scientific decision-making, efficient, and safe construction

of pile foundation schemes in geotechnical engineering.

Keywords: pile foundation construction technology; geotechnical engineering; burial of casing
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Research on the Structural Design and Engineering Application of Theater Stage Mechanical System

ZHU Chaochen
Hangzhou Youbang Culture Technology Co., Ltd., Hangzhou, Zhejiang, 310051, China

Abstract: With the continuous improvement of people's living standards, the appreciation and pursuit of art are also gradually
increasing. Stage performance art has ushered in a very broad development opportunity, which has prompted Chinese stage machinery
industry to enter a stage of rapid development. With the continuous increase in the use of stage machinery and the increasing diversity
of equipment types, the requirements for its quality and safety have also increased. Research has found that with the help of scientific
structural design, reasonable material selection, and systematic layout optimization, stage mechanical systems can achieve
high-precision, stable, and safe operation, meeting the needs of multi scene and multi-functional performances, and providing strong

technical support for the efficient operation and quality improvement of modern theaters.
Keywords: theater stage mechanical system; structural design; engineering application
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Energy-saving Design of Pressurized Water Supply and Drainage System for High-rise Buildings

LIU Jiaojiao
Shijiazhuang Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In recent years, with the acceleration of urban development, the number of high-rise buildings has sharply increased. The
water supply, drainage, and pressurization system of high-rise buildings, as a key component of energy consumption, is one of the core
research directions in the field of building energy conservation. Based on the working characteristics of the pressurized water supply
and drainage system in high-rise buildings, this article conducts an in-depth analysis of the current energy consumption status and
proposes a series of optimization measures. The research results show that implementing reasonable energy-saving facilities can
reduce the energy consumption of the pressurization system, ensure the stability of the system, and improve economic and
environmental benefits. The research in this article can provide corresponding references for the energy-saving design of water supply
and drainage pressurization systems in high-rise buildings.

Keywords: high-rise buildings; water supply and drainage; pressure system; energy-saving design; variable frequency speed
regulation; energy efficiency evaluation
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Energy Consumption Control and Energy-saving Research in the Recycling Process of Coke
Oven Products

LIU Xinyue, HOU Yuchen, YU Miao, GUO Tianci, ZHAO Meng, SUN Yu, JU Ao, MENG Dexin
Anshan Huatai Environmental Energy Engineering Technology Co., Ltd., Anshan, Liaoning, 114000, China

Abstract: Against the macro background of Chinese continuous promotion of the dual carbon strategy and industrial green and
low-carbon transformation, the coking industry, as a traditional high energy consumption and high emission field, not only has
important environmental benefits in terms of energy conservation and consumption reduction, but also has significant economic value.
The article systematically explores the energy consumption status, main influencing factors, and feasible energy-saving paths of the
key process of coke oven product recycling. Through a systematic review of industry related energy consumption data, technological
progress, and management practices in recent years, especially from 2022 to 2025, it is pointed out that the energy consumption of this
process is mainly concentrated in areas such as red coke sensible heat, raw gas physical heat, and process steam consumption.
Keywords: coke oven product recycling; energy consumption control; energy-saving technology; waste heat recovery
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Practical Research on Optimized Layout of Workshop Water Supply and Drainage Pipe Network

CONG Ming
The Fourth Construction Co., Ltd. of China Electronics System Engineering, Shijiazhuang, Hebei, 050000, China

Abstract: The workshop water supply and drainage pipeline network is the core infrastructure that ensures production continuity,
safety, and environmental compliance. Its reasonable layout has a direct impact on production efficiency, benefits, and operating costs.
This article conducts practical research on optimizing the layout of water supply and drainage pipe networks in response to the current
problems in some workshop pipe networks. Firstly, clarify the existing pipeline problems through investigation and calculation,
establish optimization principles and objectives based on workshop needs, and then develop targeted optimization plans from aspects
such as water supply pipeline pressure division, pipe diameter optimization, drainage pipeline collection, slope adjustment, and
pipeline node layout optimization; The results show that the optimized workshop water supply and drainage pipeline network has more
stable hydraulic conditions, improved water supply pressure qualification rate, improved drainage smoothness, saved water, and
achieved a synergistic improvement of economic and environmental benefits, which can be used as a reference.

Keywords: workshop; water supply and drainage pipeline network; optimized layout; hydraulic calculation; engineering practice
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() LA IR B & PR FEA B, 1R S H0%E PE100 2045 /K
W& F HBUE R FNE . BR1k: G318 (JE DN100
HERRANAY) Hi)y DN125 PE %, G551 (J5 DN50 454
WD #:y DN65 NFENE H kT, F T4 GLIRHE
DN200 #if%, F#hy PEL0O &, ZEKAETE I o
Ak 5 25 K E N EZESH R 1 Fis:
= 2497 (2)
he = 10_6951.852Ld—4.8704 (3)

Horf, v HEERE (ms), Q ABERE (m*/fs),
d REEANE (M), hf FHEFEACKIE (m), Ld RETE
KE (m).

HRAE A 3T 5 LR B 4% - G3 &3 i 100mm ¥4
125mm, WIEEE 0.9m/s, ARG FE/K LIk, G5
i M 50mm HE 65mm, HAEKEYEHE 120m, $#2FAK
UK 7 T4 GL AR 200mm (RS, {H 5 e
PE &, LAMMORI I bt 518 B A

HATTEL /K E M BT IE PPR &4 Bk
B N VR e T S TR A I, R SRR AT A AR
214 1 14t o A7 150 R ) e AR PR A b 5 PR R 5 T
G A G AN A5 385 1T 3¢ e 2 5 e 2 o B

Al Ja 25 K E N EZESH R 1 Fis:

F1 RUBHKENEESH

G1-1 200 PE & 90 35 0.82 0.35
G2-1 150 PE & 65 22 0.78 0.32
G3-1 125 PE & 100 12 0.90 0.28
G4-1 80 PE & 110 8 0.75 0.25
G5-1 65 PE & 120 3 0.72 0.22
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2.3 HEKREMML IR

B of B A HEAKE XA il 1), A <R A
FAFR L AR TR = AT AT AL

(1) HerK AR E AL 5 55 X

WAEWEHK RS, W =X, PIatE”
ARG G5A POKIIMER S B AE S BRI = AKX A
FEIRAK— X (A ERAKIX), KRB, Bhr
DN150-DN200 UPVC Hi/KE i, Wi/ B HE 2 B K
WHLRGE; AP RK X GEREKX), FHEm, &
B 57 DN100-DN150 UPVC HE/K 518 , 32 78 7] T AL HE 3k 5
P8 A E V5 7K X 48 100 57 £ DN100-DN150 UPVC 4, WitdE

Ja HE T LTS K A B 9 o 7 48 HEE TE A2 I AL Ve B VR IR 1T

HeK DA ARk, B kA R AKR R . B 1S

Bt TR AUEHE, B 27 ARE K EE
MERSHE, HEARWTF:

v ==R¥3['/? (4

Q =Av (5

v RiRIE (mis), n REH A% GRELE 0.013.
UPVC & 0.009), RAZKII¥AE (m), | 3R, Q Miit
B (m¥s), A JNEREA (md).

PR F, R AHKEESHEH TR &
D4 %&iE (JFE%&4% 100mm, UPVC &) %% 125mm,
FELRFE 4.0%0, WIHIRIEIET 2 0.75m/s, 5 2 5 /)N s 22
sk ¥ D2 i (RS 200mm, VR BN
3.5%0, WIFUHESETE 0.68m/s, HEKBE IHRTFE W
) 95%; ET% D1 &iE (54 300mm, R+
PREFAN, (EX I8 P RE AT A 3, g e,
FETHHEK P

(2) TRACH Bt = Ak

TEAR = PR AKHE KB B R uf B AL B, SR “ M A+
DUBEMh+RR I ™ T2 25 bR 77 R K B DL B A i 2
TF 9. AL S SR ZE I HE K A B, R R b4
TR . uh N BTSVRINAR S B, ENE R, A KR
W IS SIS WA, R R R K o ] PR e )

2.4 BN R 5HENEHEMR IR

NPT WIS S R S s AT R B T A R
Bt AR A B R

(1) AR

2K AS I AL VAT AE IR, [H]E <<50m; i W
A, B A e B HETS 1 HEAKE I 4 AR AR A A
(M EE<<30m; BbAk, NP iEAE = ms A HE K AN i A K
FIRERIIL S, TEHE/KE WK o B B R

(2) XRSHRR

KB MK A HK O T W ERE RN 56,
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GAETE SR RES , S W I PRSI HEKE
WIHEZK DX H v B s A K B A . A, S 1)
PRIR,  ARTE SRS B

(3) iR

@R RER O, HFR ARSI AR, SEIK
R AT, AR S SRR REKIE, 1Ef
R0 1 R PRI IZ AT REFE

3 MU AREITHRITMA

ALIG, 45K E W& RIK SR E IR e, K16
AT KIREE T, BB BEK R 1A 2 51 K A =
Wikt HEKE & TE AR e, HEZKBE 1Ak i
o, A HEKIEY, ERUK. HEEMILS . B
JIVERE S A IA A HAREER

RASE, EMIEIRE N, EAKESm, R
KA R A, 4 B K & T8, 7K BRI A 0% K
MEFE R, IBRRIET L Hbr. - RKETALEE, BiF
VIR 2 5 B R Y B T H bR Tl B2 5 2R 7K 7K 5
kbR, AT 23, TS R S
KRGS, PGS KA A 5 A, AR A R85
M, PR R AT

RALIE , K @R REZK IR 5 AR Ss AR, 45 /KA
HEKE WA SR IS AT REFE AR, AT g W M
TR AR S K BRI A, TR g A D B A R
SRR TEE, M S 4E TR, FBItiagE A
TRAT, 2 aige .

4 g

ARSI e (M 45 HE K WAL A AT B S B 75, 25510 40
N A EMAHKE WAL R F1 3 A B R ITEA
GHEN M, wwl PR 5A T, [ sos. &
THASARACIZIN i 72 V8 15 45 7K« HEZK T I R 4T i Sl B
WAL R G T &, HoK AR rF & it Baw, ik
TR, FEIRGHKE ST 8RR T, BKEE&
WRSEE, HOKERUKIEZE, & MIRPRRE, B8 T
IKANAE = PR K B AR, S8 AT AR BA 2B 7= IR /K T B
RORGT, SEIZ S RIS TE . AR T A SRR, ARk
AN R SRR RR, MR RRAHKE M R4,
RFHIEATRR G T HEM .

[5% k]

[L]FE 5, & 6 3048, % HE KT W 4 F 2 B B9 T 5 X 5%
% [3]. F B 4 7k HE 7k ,2022,38(2):8-13
[21804R & Bl s B 3 % £ T 2 4 & B R s A=
Fiz BALE B A [J]. F B % A HEK,2024,40(8):17-21.
[3] & 7k &, B4, 0 4 % AL Wl A — RO HE K E
W A2 B TAZ 52 [J]. (B 4 A HE 4 ,2023,39(12):26-31.
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IR =3 KT2 AR, ETELERNEKEFNAN
W E R Sk [J]. B 4 Ak ek ,2022,38(16):35-39.
BIA® = REH AN LHTHEHEAE FKEE IR
Mr[9.) FRE #F,2025,41(3):158-160.

[6]47 it A IH 4 X HE A E W W 77 4Rk E kit 5 B £
AR 5 18 71 2 77 ,2024,44(6):33-38.

[71# R &3 3 HE K BT 77 4 ik & 77 R 44T LR
WETE A IO TR R 5 18 31 22 57 ,2024,44(12):15-18.

(81313 J& . 77 BU T 5 K HE ACE T A0 5 & 3= 41 B % [J].
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TR AT 5,2021,6(1):183-184.

[O] ] = A R T H Ak R kit ZH R IT O] T
5 [E 24 T42,2022,43(2):12-15.

[10] X # Jk . HE ACE B ML 3E W i 0] 4 K
7,2008,34(8):114-118.

e/ B (1994.8—), W femk: £ BE T A%
BI¥Mk, firtl: £AHKIRE, YaistiRefr: +
ERFRATIRENEZRARAE, B GHATREIT,
BAREA: FRIAEN,
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RIEBARTERE Z HR G RSO 5B PR
F K
& RET AT RA RFAEA S, T &K AE 050000

[BEIXRREABDEEAMLS, FEFRREFHE, 2 RTai, BRE5%#H (HVAC) R4 Emitd. LFHFL
FREHRRGSEFREIANINT ZLAEERBRN ., FHRAREAL, AEFFNERSFBONE, RHESEENTRES
EM AR FREREN, K ARK-HVAC RAE IRt H ETAH MRS RAWNG AR, — AL LR H A4,
RV HEHARE, A E,

[ERAREK; BBTRARS%, ERIAF: TED, P

DOI: 10.33142/ec.v8i11.18577 FESES: TUS3 ERFRIZAD: A

Integrated Design and Energy-saving Potential Assessment of Heat Pump Technology in HVAC
Systems

WANG Xubin
Shijiazhuang Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Heat pump technology is widely used in the integration of heating, ventilation, and air conditioning (HVAC) systems due to
its high energy efficiency, cleanliness, and environmental friendliness. The article deeply analyzes the classification characteristics
based on heat pump technology, including system matching principles, control strategy optimization, and selection of key components.
At the same time, a multidimensional energy-saving potential evaluation system is constructed. The research results indicate that the
integrated design scheme of heat pump - HVAC system can effectively improve the comprehensive energy efficiency of the system,
reduce building energy consumption to a certain extent, and decrease carbon emission intensity, which can be used as a reference.
Keywords: heat pump technology; HVAC systems; integrated design; energy-saving potential; energy efficiency evaluation

315 1 RERUAREABE %
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Hfgk Tk B K5 ARG, AFLRELEFTKE TR EASRLZKRE, PHAMR LR, RS RAH, HALERT
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AT BRI R LI
[REAI T RAR; £FF5K; TREK; pRAE;, TEHRR
DOI: 10.33142/ec.v8i11.18576 hESES: X143 SCRRFRIRAD: A
Research on the Separation Treatment of Domestic Sewage and Industrial Wastewater in
Industrial Parks

LYU Zhantao
The Fourth Construction Co., Ltd. of China Electronics System Engineering, Shijiazhuang, Hebei, 050000, China

Abstract: In recent years, Chinese industrialization has developed rapidly, with numerous industrial parks, greatly promoting the
process of urbanization. At the same time, the resulting water environment problems have become increasingly prominent. To solve the
problem of sewage treatment in industrial parks, this study focuses on the separation treatment system of domestic sewage and
industrial wastewater, analyzes water quality differences, optimizes separation parameters, explores adaptive processes and efficiency,
clarifies core influencing factors and regulation strategies. Verify the advantages of diversion treatment through experimental
simulation and theoretical analysis. The results show that the COD removal rate of the targeted treatment process after diversion is
improved, the operating energy consumption is reduced, and the parameters such as pipeline layout have a significant impact. The
optimal diversion ratio needs to be dynamically controlled. This study provides technical support for the optimization and upgrading of
the sewage treatment system in the park.

Keywords: industrial park; domestic sewage; industrial wastewater; diversion processing; process optimization
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ARG K, HMRRZ REZRG], = RaH.
Fk, FFRRAEA . AR ARE NS LEK,

1 ITWRERXREFEFKEIINEKRKRIFEES
VXl

1.1 REHR5HZE

(1) REEmwE

e el DX =k A R S5 15 K HE S 2, EAETETS K (R
TAEE X AR SHEIT) ATV EK (BAT AL T
AR EHE D BB O BERAE s, R 3 MRS K. 5

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

A TR ACRAE A, 8 55 2 B A 5 2 7= X 3

(2) f$ets5 7%

WG KA B AZ O 45 il F bR (COD. BODs. SS.
NH.*-N. TP, pH) & Tk R/KAFMEFE bR (4% Cu. Zn.
Cr, MEFEMANPIARE, KIS CORTRFERIFE &R
FEHARBEY (HI 493—2009) H1 (AKAN R 7K W I 43 ¥ 7
Y GENRO $UT, K5 1 iR,

F1 SKEMNIERRTE

LisalllEi=p 7 I 752 KR (mg/L)

CcoD EAR R #hVE 10
BODs B 5 A 2
SS HEL 1

NH,*-N IR e Rk 0.025
P FHER B 4y e 6 BEV: 0.01

Cu. Zn. Cr JRF IR e Bk 0.001

ESL) A-FEE L RS Y vk 0.002

pH {8 I A 0.01
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(3) RFES A BR

FHIBRIT ARV, TE & RFE SUER 3d KFE, &RE
SR 1, AR 1000mL . SRR JEINARAE ) (i COD
IKEENBRIRERALZE pH<2), 0~4°CY I, 154 2 526 =8,
24h A

1.2 K EREFHEA IS R

%2 R TS K S TR K S Febnk i g4,
AETETE AKEAR I E 3 AN RFE s, Tl R /K i HY
5 ANRAE mCFIME .

F 2 HEEKS T EKKRFEST

Ei=Lan A5 7K Tk Bk ZERAEH
380~520 (4
COD (mg/L) 450 qﬁsso~1600(i’>]1a 12000 2.67
150~220 (¥
BODs (mg/L) 180> I 120~350 (14 200) 111
0.38~0.45 (]
BOD;/COD 042> ﬁﬁ&w~am(ﬁﬁaﬂ) 0.50
120~180 (¥
SS (mg/L) I 200~450 (#J1H 320) 2.13
150)
NH,*-N (mg/L) [25~40(3J{5 32)| 10~25 (J{H 18) 0.56
TP (mg/L) |4~8 (HE 6) 5~12 (#H{E 8 1.33
6.8~75 (I
pH & I 52~8.8 (¥1H 6.5)
7.2)
Cu (mg/L) A H 0.05~0.32 (¥J18 0.18)
Zn (mg/L) AT H 0.12~0.45 (¥J1H 0.28)
W (mg/L) AA 5~25 (#{H 15)
RATESR
DOR  —
- 4
EESKZE
s
TR EEANY
Il
HUIN Tk
TkEKSTE
BFEY
o)
IKERFEL Y

1.3 KERFHERDH

T AN EE T M AT /K-S TR KK TR 22 5«

(D WS TAELME: Tilkk/K coD ¥l
WG K 2,67 f5, AN G R s AR TS K
BODs/COD ¥J{f 0.42, wlAEqutedy, TolkEKp&A K
XA LY, TS TS K R IE WA 2 0 5 A AL B
AR A EAR.

(2) B TokKEK SS WMl AR5 K 2.13
&, VT DMV AE = [ R R SR, 3N oy 2

(3) HBEEFRE: SIS K NH N BERT Tk
JEK, TP AR, S5i5KRIERDH K.

(4) FHETG M. A5 K AR H 24 IR
TR ER L .

(5) pH{E: AiES/K pH ERE EFE, Tk K
BBNK, o R R

2 TIEIXSRAE RS IT S

2.1 PREGFZLIEITSE

(1 WA 5wt

K “CXUEFAT” EMAT)R, o i AT K-S Tl
PR W, ST B 138 S Qe B, P 7 25 1)
AT AR K N e ARV, SRR A
R TR R I A ], FERIR+ IR A A R o
PRI 5 0 BB A0 ARSI, o 7EAE ) BT i i
SR KT I ORIz, S S IR, 7K
JRASCER ORI T PR /K S b, B BRAELRT, 461 ) E 3l
W, BERAGHEKEN. SRAGEMARRWE 1 FiR.

EEFSKETE > EESKAIRG

A

TUEXEFE

v

—  TdkEkibaRg

1 SREFRENHETEE
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(2) i beflBeir
U e 2 AR iR TS K5 T R K A & DX RS 7K
FERIELG], Bt E i Xk g 5 TR
AP RAE R 3R o el XTS5 KRB Y Q, RIS /K&
N Qu TMEIKIEAN Qs M ULLEH] r=Q1/Q2s FFEEF
T K HEBO A ST T AR

Q-Nxq

Horp, N OSEXATE (N, q & ABEEGKHE
B (LN - d), R CEAMEK BT FRiE) (GB 50014—
2021), q H¥ 150~200L/ A - d.

1 = o R D Ry NG S L B8 & 3711 =)
Quopts TMR/KAEE T Z i R TEH Q.opt HIEEK,
T3t EL A 75 5 AL

Q0P w08 <r <L w12 2)
Q20opt Q2opt

(3) & MFLE BT
B TP A SR 2 T 5 PO ik AR R BT A K 1) B S 4
CEAMEKR I ARUEY B, A3 T5 K8 N 3 TH I s
0.6-3.0m/s, TAVJE/KE M 0.8-3.0m/s (A TMbE/KEF
s e R P BRI A AR A U R R A T
5, AW
D= % 3

Her, D NER (m); Q NEBRWIHARE (m*/s);
vV OEBRBRIE (m/s).

2.2 HREHZSHMMIRE

(1) I3 E 5 &

PR SIS A T R G B, Sk Il E
25, DA X S bRl BO AR RS 7K, 7T 0 B I R O Ay
Wb, ARV WIAE , R 787U Ll AR 3O 70 T RCR 11
SO . AP IRSCRVPN FEAR A . 2P EE GBI R RHETS

Jegr e B BRI (E17 72h JE R I R P T
B ek CRNNESHIRMIZIT IR, HE RS
IR IR REFED o

(2) SEEGLE 55047

O HFIE 0.3~0.7 B, 73 B 90%; r<<0.3
5 r>07 B, ERCREE N R el et
K, B MPEDIE. FEAER, 805K X5,
WA A LI L 0.3~0.7

2.3 PRBHEMUGAE

EWAGR: “RE AT+ X, AR KECRA
JAEBATEIX, Tl R AKIR+AIR A A J 2 26 AR P IX
SR A W4 )5 A%

ST SRt plRTEE 0.3~0.7, %R T
AR R AN AL F RE ) Bh AR RE PR s ) I R v T 4

EWSE: AEEKETRE 1.0~1.2m/s, s
EER, TR RE 1.2~1.4m/s, H%EEHFYE
M RER.

NV : PIEE N DB (TR TS K4 4,
TR ACKH+ ARG ), Tl K R 8 B T, B R
KT FK B HIREE

3 AMREBKERLETZHR

31 HRBEEESKEHENLIBIZMR

(1) Tk

A E TG K AT A4 P (BODs/COD=0.42), &
SRR, TAREE N LR S B X A%O,
SBR. MBR %1%, AJO Wi EMREFE . A,
BAEREHOE R . Z L2 mRA . SR R,
PRAE It S Tl B Rl BRI PN, S Ak B Y R 2 A
JEREA, RN, AR AR, KRR
HHLE,

LIRS 3 SRR AISANE

95 4

90 4

85 4

80

DEIE (%)

75 4

70

65

T T T T
0.1 0.2 0.3 0.4

T T T T T
0.5 0.6 0.7 0.8 0.9

2 SFRELAIXT 5 BRI B SN Hh 2%
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(2) LB E

P45 S0L S36 S AR AYO Seie i E , R4 10L.
BhAEh 150, 174U 200, it 5L, EOREEEEE. MRS
e, FIR AR IR V57K (COD=450mg/L 254545 ), FERhIn
V5 /KAEEE) [Bl7Ei5Y8, MLSS 27 3000mg/L. KA IEACSE
56, % HRT. REVFEVIFEBFALL B 3 NS4,
B 3K, Bkt 3 FivR. LL COD ZFR%E. NH,*-N
LBRE. TP ERF MR, i TZESHL

Fx3 EXTHRHEERSKTE

Fl &= KF 1 KF 2 K- 3
HRT (h) 8 12 16
RESVENTFEAMEL | 1:2:3 [ 1:15:25| 1:1:2
R EL (%) 50 100 150

(3) LR G T
RHEF 4 IEATIRIR AR, LM 72 20 W WA 2% IR 300 Ak
HRREMIFE MR AL, HET IRk e L T 22 Hd A

T4 AOIZTEXRBER

525 | HRT o~ [ L |COD 22 BRINH, N F k3| TP 2Bk
5 | (o %) % %) | F (%) | (%)
1] 8 1:2:3 50 78 65 62
2 | 8 [1:15:25| 100 82 72 68
3| 8 1:1:2 | 150 80 70 65
4 |12 | 1:2:3 | 100 88 85 78
5|12 |1:15:25] 150 92 88 82
6 | 12 | 1:1:2 50 85 80 75
7|16 | 1:2:3 | 150 89 86 79
8 | 16 |1:15:25| 50 87 82 76
9 | 16 | 1:1:2 | 100 90 84 77

W25 Hr: X COD £BRZ, HRT ik, mitd
4 (HRT=12h. &1 15 25, EEL 150%) T3
FREE 92%; %I NH,*-N £BrZ, HRT femijmE, 4
AL, B 88%; X TP L%, AL mRK,
BIRHEINE, £BRE 82%. WiFZKEY, RILSH
T HAKKBIE ClETs K ALER 75 G HE bR ) — 2% A
bRt

3.2 AREINEKTALE-RELBTZHMR

(1) L&k

TMb KA A % (BODs/COD=0.21), & ).
HERE, HEAMAEAEAE, 5FBUEYhE.
MR “TRACER+HIRFEALER” A T2 TALEE I ZFiiA
I Z, Fe it HyO0/™ « OH: IR BEALER FHRE AU
i (BAF), f&BhIRL R A KM AV G ML, SE
PUIRFE 1Ak

(2) LB 5 &

IR E 201 SFWUAL R N AR5 301 F k1l IR
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KBl CRifE 3~5mm) (1) BAF [ bias, FIBL T EK (&
LRSI, pH=6.5. SS=320mg/L %), SZE5 BT BL:
— RSP AEAL T B, R T H20.. Fe2IEhnE, pH 1H.
S N E X COD £52: [ & BODS/COD $2F+Fissmi; — 52
BAF JREAbFE, W25t b /KB BAF [ Bids, Pl
COD E£FEHR . NH,-N ZFER. TP £,

(3) LIGLER 5 bt

(1) ZFi 4 Ak 7914k 3 50 IR 26 S 56 1ff o B A 2 3
H:0:30mmol/L. Fe215mmol/L. pH3. /& 60min i
RhefE, COD %FE% 45%, BODs/COD J+#% 0.48, #
By Cu. Zn EBRERSHIE 98%. 92%. 90%. %12
AH B RYS EE)E, ARt R RS
BAF AbFE,

(2) fESF AR SET, 5 BAF L2340
W, %I HRT=8h. </kti=6: 1 W% &1L, COD.
NH,*-N. TP ZR 551K 75%. 80%. 72%. 4 “I%ii
AMABAF” A& L2 )E, HAKZ IR IANR, K
MESEARGH, 15 G5KREGEAEHBbRE) —ZhnitE.

4 R IE ARG RN E FRIR A 5 iRE R

4.1 ZbEimE &R A

T H SO A B N DX 35 K HETROCSE BRREALE 5 1R H 20 3AE
Pl s KUK EMSE . ERRES . TZSHULRLE N
MmN RGUEAT I ORI, BT R RS S
FHIAE P HTHR FU L R MR A

4.2 3R KRR

(1) S be s s P s ng

TESY I R G0 32 T8 35 0 R It s 4 1 1 5 0 2R R 43,
SER R R, MR LU B A T AR A

_ Quopt

Q
Treal = Q_:'rOpt B Qz,0pt @

| ear-Topt €8 10%HT, RS0 [ B 1 U 4 ] 1 T 25 A
VAR s T X A B AL BRI, bR KR AR
PR FHERG AR K E N R S &K, EA
SRR AN, BRI L RS e 7 0.3~0.7 LN

(2) KK s X S

PR K /K BT R 40, 16 Tl R K HE I I 25 78 28 1A
WAL, HEME (COD=1500mg/L. My =25mg/L) filik
T, SHHER IR, KK N S AL FARRE N3 &
Gi. PIRACIE RGERTuG B, 2R 24h KIS KR
(1) 30%it, Foacdidhds B AT, KErdi ke
i, Bkt 212 E R, K ShET, AR
. B FEE:, 8 pH & 6.5~7.5.BODs/N/P % 100 : 5 : 1,
PRI Pk

(3) EMIBITIRAE AT

T ST O A g ) B, oMb PR K A A H 34T

—IRERIE, PARAERAEHIAE 3% P BN SRS, JOf
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SEWEHE. M CCTV £mBNERM. BEBR. 1t
WAEWIZAITSH, FOR RS W R AR e e R O L, B
1BV,

(4) T EBHEhA UL R

W T2 S HUE R RS0, T3k KK i S 5
¥, FANLES 2 S B B s e S 80, SR fe T2,
#K COD Fhrmibf, %Pt X RIEH H.0.M Fe2; AZO
T2, K NHa-N FHmi, 4228 M 5 R G K 07 it
HRT; BAF L2, #/KEMEARKE, AaitaS
Kt

5 &t

AHIF TR Tl Bl X A 3575 7K 5 Tl R K 4 i Ab 2
FRGWI, & RILEAFH : PIS5KKRZ 57K, W
BT+ XEE” BN, REERAE T2 KB
AETEKH A0 T2 RN BH, siEBRERRE; T
K “35isE AL +BAR” HE TE RAMSH, HK
Kb . ARSR T REPIECN 5 REHRH A, HEE4R
R G, SRR R B MIEAT
RITE2H, RIFARG AL SBITHE.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

(&% 3 #k]
[ERAFEMATER—A—E"EAKES BN R KR
[3].4 7k #E /& ,2020,56(1):64-66.

[21F##, TH B MI AN E AL KKE. FFHHME
[J]. 4 & #+4%,2016,5(10):49-51.

BlE#E, EFa. T E X5 AL KA R [I]. 4 KA
4 4£,2018(4):1.

[41Z#.CASS T¥ & T X 75 A i F[J]. +
A4 4% #,2014,11(13):1-2.
BIXWEAELREXTVEGALE #irkET
A& T S [J]. 36 5 T A2 1% 31,2020(12):115-117.

(61 Fom, L @£ LALZE TV ATALE &K
¥ T[] # E %4 A HEK,2016,32(2):60-62.
MEXT.EIVEGTALE TEZIHP.FTFHRHEK
£,2021,39(6):141-144.

EZE S BhE (19853—), HWEK: WA,
FrEgl: FEIR, SapRef: vERTFRAAIE
FWEEHERAG, B SHAKIRT, BHREH. +
RIARNT.

111



TREEE - 2025 #58%: 25113
Engineering Construction.2025,8(11)

@" VISER

APk AR UCEE I T B KA R BRI B
R
BRI TAR R AN PO A RN S, FTd £k 053000

(R4 A KR AR A AT KB, SRR & 5 K EM 2 SBS, RA LS &t h Sk, RIFOAEAR
BgtgaIE g, EERIALSFREFT)ZOEA. ~id, SBS AMAELZHRT. EMIEURGINBHREGEE R E
FEHIEANGER, T CHRAG R ZET Hh. AL, ME—EAFLALYORELNKEIEINHAIESE, T
T EEE L% SBS AM A A4, AMARAE . BN T KL R R R E IR, AR L mBOAOAT T S EEE.
AR AR AR AR A A F — R P R IARAN ik, FRLTRETEAMHRL, AT EREAZGETERE S
AR R EBGELSRL, LA TAGERE AABRARAELE LS T —RGE%,

[REBiR AR, BB F; BREM; REhN
DOI: 10.33142/ec.v8i11.18602 FESHES: TUS XERFRIRED: A

Discussion on Quality Inspection of Elastic Modified Asphalt Waterproofing Membrane

XIE Fang
Hengshui Construction Engineering Quality Testing Center Co., Ltd., Hengshui, Hebei, 053000, China

Abstract: With the continuous development of building waterproofing technology, elastic modified asphalt waterproofing membrane,
also known as SBS, has been widely used in various projects due to its excellent mechanical properties, good durability, and strong
construction adaptability. However, there are quality fluctuations in the production, transportation, and construction stages of SBS rolls,
which have an impact on their long-term waterproof performance. Therefore, building a scientific and systematic quality inspection
system is extremely important. The article focuses on exploring the material characteristics, testing standards, performance testing
methods, and quality control strategies of SBS rolls. It comprehensively and meticulously analyzes the testing methods for a series of
key indicators such as mechanical performance, thermal performance, waterproof performance, and durability. It also proposes a
comprehensive strategy to improve quality by combining material optimization, production process control, and construction
management, which provides a certain reference for the practical application of engineering and standardized management.

Keywords: elastomer; modified asphalt; waterproof membrane; quality inspection

515

FTWEFE, JFAE 90 A T RIFIISRA . BIH AT L, &

PRI B KGR (SBS) J& T HUR A /K
TR TEWE A ) — R U R AR, AR AR H T
RS RPN TR R N . 5
R S e USRS 9 7 0 A AR B2 ) SBS B4 E (]
A TN ENE . RAFIOSEM I, T H IS A Bk
F TR e ARG AL A e A S AL PR RE S RENS BN AT 2t 25 X
SR DL U N AR TR L ARl FEE 77 THT ) 2% A8 4k - ANad
EMIVEREAE A 31T L IS PR T DLl T3R5 2 v P
(& lTv R S WE A RTINSt iy VWY& S S U PPN

USRI BB 1Y, BT T BERAE R /K Dh Rt LR R
L. PTG, M —ERA S BRI AR, Xk
MEHER IR ENEL L TRE B SIS S, AEARR
MU BB S o AL B EFPRIA B IR L BRI AR
SKEAEDL, X SBS M ISR IR R T By 42 R
W, AR K TRERE B AR — 2 IS

1 SRR B Bk B R

HFE FL7E 19 40 80 A AU i S T AE ARl KA1 et
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[ _E BB R AR Z , #A 5E % B AR R L5 . 5
PE SRS BiKEH, IR SBS, FEREFATILHEI
2B H L AR D TR L AT B AR S 7 A
HARIPYEL . WA SEMR G USSR A, 8% N
FMAE AN Ho R Bk, MRgsER K LR Lrb, e
ARG HIBT KA o

2 RERNRESHE

SBS S PEAR I T B AKE M B A A, 55
ERIE R GRS R IT B, QA G R iz A RH
B UL RERE A5 32 & TARE VLU J7 T (A R K, JF Hid B
KM EE . At NI S, bk R T (R
SR KB R FH 52 ARG ) « (544 1 7K B b BEAL 1 i i
JIERRE) 25— R FIE, X ESVETHMTL I E 1 RHE
JIEEERE S AERE L K RE AL AN 45 5 T i B S
b, I ELIERT R PR 75725 A S 306 T AR ) 2% AF R B L 17 A
TR PR GE BRI AE [ PR dE AR 2R 2, AR Y
EN brifk LS E [H ) ASTM Arife, 3T 544 KB IERE L
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X P PR 3 LA LR AT AL RE RV RE A 5 A £ R
5E » IZONE R AR H DLEH 177 i gs T 1 A AR 2
TR . A, FESEPRAT X e L R, KIFATE
FEAE — L5 ), Ll 5t iR 2 A AN B Mt A5 2 (8] 474
—RERZESR . M fEbR s BRIV INE, A AREZ
(RLFEAGLIN 75 5 LA B BESR Ty T A7 A4 22 5, X LG LR
A BE ST 2 IR ZE Wk, [ NS G SR
HEE AT ITE L 45 & BUZ BRI LU 5N
WAL #5555 75 30, DA BT MG I 45 SR Ay e st 1 DA K%

R TR RENS AT G S bR R R SR AR AR AE IR R

XFT SBS B R EMREU & TR ZENS, EHE
W B .

3 PRSI S BhK B M RER N 50k

3.1 JIFEMRERN AL

SBS M 15 M RE W] FH R A AT T DL S SR K
HAAd AR TS B R e AR A DK D Re, Hodh )28 pe 32 22
PR IERE . WA R A B UIVERE S T TH, EERTIX S
Re ARSI — M 2218 AR RS v2:, FF AR R EIEIX
FEREE (55 N IF A EHRE S AR DGR AR BY DI DA R 2K
I8 o PRI REE RIS AL 52 B RLI IR FH 2 B (P4 e Rk
AR 2L IR RE T 5 R0 Um0 A4 E HH R bR
BN R 1oy BB T LAVEAL, BT YIRS BN T
O T DA R A FH R R B M e e 54 B 2 1 A W e
IR BRI X TR T I R Gekaill, AMERE
SRR B DA SE e PR REAR HH 00T, T HOE e 4 it
T A AR R s i A TRk 7 TR, 3k
VIS 8 PRt 305 56 S PR 7 7K SR R0 AU

3.2 MR A

SBS H M B FIE BE 22 ELEERZ A B AEAS [R] A SR
RS RE ST, B BE RSN A A R AR
LA I LA e I ARG o 38 3k I 5 A4 LR e L AL DA R
IR MG SR A T It BR AR AL A L, DA KPP Al 1 £ S
B S FH A 85 24 w1 RS M AL AU BGRB8 FH SR B 641
TE il R 2 AR B RV, IR S il 2 A 1
PEASABHETEA 26 2 B DL A i v, #ezfbik
45T DA S et s A 52 B E F 2 5 B PR R IR IR D
T A RE T ER G UL, BRUE AL IR T RIE AL
e T2 2 HE A R it T T 244k, dEmiafi{R SBS HBMTE
ANFREL %A 2 A KRR B K PERE .

3.3 BA/KIMERER I 3%

B K REAE N SBS B i AR TENR, T TR
B KR a] SR B ORI . — R BE R oK
FIIEA EMPrBsERe I e & 7 2Rk by K Re, 15
Blyix e T B A S R it T DA B A FH B R RE 2 Al 2 1)
KBS, XS B KR T AR VY . A,
BF I W R I8 M A 52 R B HS LR B 40 R L )
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B3 7K B8 7 5 WK SR AR B A4 B HH A ) AR08 L 465 440 LA R
IKAFBIERIFE ] : PLiB P RRI 52 2 PRV AS ARG T
HIZKIR PR B R I RS e R o 25 B /K Ik BEAG I 45 1 1 45
B B AR 5 5 T PRAL it 5 ¥R B Sk DA K T
FRI WA AE R 1) 58 25 T R4 J2 T B

3.4 M AMESINEE R A A%

SBS B A1 S TRE it T3 18], 2Kt o) R 55 T 4h
25\ W BERLAR A BRBRIA BT 2 v, LA AP DA S A5
PN TORIE LR A S S, 8 T EZ R bR .
i AV BRI A 7 N s 2 ARG R AR a0
A RIBIERIE I , A5 BB A A 5578 R L
KT YERE IR AU . T PR L RS
HRE T BMEN S5 Nt EReAs e My T, b
TE il AR RRMIEIR DL S BRI 5E T e L e )b
PLS AT PR el o 33 T RGeS A B PEAS
AR, BTN 5 T e . i 5 Rk L
KA IR PG S5 7 TH4E TR SRS, 2Ema R T4
KPK TR Z i, JF B SS SER 4E BAR

3.5 FAIE I A B F

B A ARLRL 2 DL RS 52 AR AN 4 Ji 5 35043 7 A
FBAZIGLE SBS GMMEREVEN T BIN A, Helngrsb
PRR . R T S (SEM) 00T, ZoREARE Gk
(DSC) B & J1%#43H1 (DMA) &5, XS ARuy LA
IR EGE R #8547 UL S B3 1R S 2 AN AN A
FEEE X B RE TR T NS A B0 M7 » 45 AR 48 122 DA K
R BRI R MR 1) R B . 28R UE, Zrahk
B AG BB Sk PR TE R WU 45 44 it L5 = A% S SR A AE I sk
F, SEM Z3Hr ] LSRR A ARk s i 750 1R 20 A7 A7 O DA B2 Ak
MLEER I R A2 1284k, 1 DSC Al DMA U2 T 3EA5 44
RO FATE RE LA B e R . XS R I R 51N,
M EVEAN DL MR AL R T SR H R
AHMEAFE.

4 SRR B BK EM REEH SR A KBS

4.1 EMENERE SRRt ik

SBS M [P R e P LR B /K AR, TEAR KRS 1
AR SR JEUM R I 3 AR 0 DA R oS SR b R R A Ak
SRE o« R R R LR H B AR, & H
FEXT BN B 75 e DL A R M = A s, A0 )5 PR 0 7
I BONIE B A B DL SRR AR, itk
— KA BB OR IR 5 M A il B R IR A R 85 2 KR
B4 B Ra e M. SBS et AIp s K sk, 4T
DA S S TH RGO, IR e M 9 Bt
FUVE DL R AR R SRR IR TR 35, 4 R A% 38 & B AT
Lb, HSAAE BT ALEAS A () I P DL K Bl s e A5 DAk s, 3t
T3 45 T 78 S Bt T DA K S 2208 F I AN I R 2 oh, TR
8 250 53 7 5 ) DL AR T A7 O D R iR B R AR
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PS4t . BRI Z A1, A5 5 e B Bl B 2T Bl X 2 i R
ST, RIS G 1) 70500 5 UL K i s PR Re e 1)
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