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Process Equipment & Control Engineering

L RFS: 080206 | PR
Program Code: 080206 Duration: four years
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Educational Objectives:

The specialty fosters the graduates adapt the development of economy, science and society, and it
aims to let the graduates master various natural science-based and engineering-related knowledge,
including math, physics, chemistry, chemical engineering, control engineering and materials engineering,
etc. The major offers professional graduate degrees with an international focus, humanistic quality and
social responsibilities, and makes the graduates fit for the various industries development demand,
including chemical engineering, petroleum, energy, light industry and pharmacy, etc. The specialty fosters
the graduates’ practice skills to cope with design, development, integrated innovation, and production
management in the process equipment field, and train the graduates have a stronger teamwork spirits and

creative minds.
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Student Outcomes:

Nel. Engineering knowledge: The students can apply mathematics, natural science, engineering basic
knowledge and professional knowledge to solve complex engineering problems of process equipment and
control engineering.

Nel.1 The students can apply mathematics, natural science, engineering foundation and professional
knowledge to establish correct mathematical and mechanical models to explain complex engineering
problems of process equipment and control engineering specialty.

Nel.2 The students can use engineering foundation and professional knowledge to reasoning and
answer the correctness of the model.

Nel.3 The students can solve complex engineering problems of process equipment and control
engineering by applying engineering foundation and professional knowledge.

Ne2. Problem analysis: The students can apply the basic principles of mathematics, natural sciences
and engineering to identify, express, and analyze complex engineering problems of process equipment and
control engineering specialty through literature interpretation, so as to obtain effective conclusions.

Ne2.1 The students can apply the basic principles of mathematics, natural science and engineering
science to identify complex engineering problems of process equipment and control engineering specialty
in order to obtain effective conclusions.

Ne2.2 The students can apply the basic principles of mathematics, natural science and engineering
science to express complex engineering problems of process equipment and control engineering specialty
in order to obtain effective conclusions.

Ne2.3 The students can apply the basic principles of mathematics, natural sciences and engineering
sciences and the complex engineering problems of process equipment and control engineering specialty to
analyze and obtain effective conclusions by using literature, norms and standards, and understand the
relevant international professional norms and standards.

Ne3. Solutions: The students can design (develop) solutions to meet the special needs of process
equipment and control engineering, taking into account social, health, safety, legal, cultural and
environmental factors; to propose solutions to complex engineering problems should be innovative.

Ne3.1 The students can design (develop) solutions to meet the special needs of process equipment and
control engineering.

Ne3.2 The students can consider the social, health, safety, legal, cultural and environmental factors in
the design according to the special requirements of process equipment and control engineering.

Ne3.3 The students can compare, optimize and develop engineering design, and have overall and
innovative consciousness when proposing solutions to complex engineering problems.

Ned. Research ability: Based on scientific principles and using scientific methods, the students can

study complex engineering problems of process equipment and control engineering specialty, including
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design experiments, analysis and interpretation of data, information synthesis, etc. to obtain reasonable and
effective conclusions, and apply them to engineering practice.

Ned.1 For complex engineering problems of process equipment and control engineering, The students
have the ability to design and implement experiments.

Ned.2 The students can analyze and interpret the experimental results based on scientific principles and
scientific methods, obtain reasonable and effective conclusions through information synthesis and apply
them to engineering practice.

Ne5. Use modern tools: The students can select, use and develop appropriate technologies, resources,
modern engineering tools (equipment) and information technology to solve complex engineering problems,
including simulation, analysis and prediction of complex engineering problems, and be able to understand
their limitations.

Ne5.1 For complex engineering problems, the students can choose and use appropriate technology,
resources, modern engineering tools and information technology tools.

Ne5.2 For complex engineering problems, the students can develop appropriate technology, resources,
modern engineering tools and information technology tools.

Ne5.3 The students can correctly predict and simulate complex engineering problems using modern
engineering tools and information technology tools, and can understand their limitations.

Ne6. Engineering and Society: Based on the relevant background knowledge and standards of process
equipment and control engineering, the students can reasonably analyze and evaluate the design,
construction and operation of process equipment and control engineering projects and solutions to complex
engineering problems, including the impact on society, health, safety, law and culture, and understand the
responsibilities of process equipment and control engineering engineers. Responsibility.

Ne6.1 The students can make reasonable analysis based on the background knowledge of process
equipment and control engineering, evaluate the design, construction and operation of civil engineering
projects, as well as the solutions of complex engineering problems.

Ne6.2 The students can reasonably analyze and evaluate the impact of engineering practice on society,
health, safety, law and culture of complex engineering problems; understand relevant industry policies and
regulations; understand the responsibilities of process equipment and control engineering engineers.

Ne7. Environment and Sustainable Development: The students can understand and evaluate the impact
of engineering practice on environmental and social sustainable development of complex engineering
problems in process equipment and control engineering.

Ne7.1 The students can understand and evaluate the impact of engineering practice on environmental
and social sustainable development of complex engineering problems of process equipment and control
engineering, and understand the constraints of environment on Engineering in design.

Ne7.2 The students can understand the new materials, new processes and new methods of process
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equipment and control engineering, pay attention to energy saving and emission reduction, pay attention to
the use of energy saving and environmental protection technology programs, and understand the new
requirements of social development for process equipment and control engineering engineers.

Ne8. Professional norms: The students can understand China's national conditions and have humanities
and Social Sciences literacy and social responsibility, to understand and abide by engineering professional
ethics and codes of conduct in engineering practice, so as to assume responsibility, contribute to the country
and serve the society.

Ne8.1 The students have the necessary knowledge and accomplishment of Humanities and social
sciences, correct values and social responsibility, healthy body and mind.

Ne8.2 The students have ability to understand and abide by engineering professional ethics and norms
in the practice of process equipment and control engineering projects, with legal awareness, and to assume
responsibility, contribute to the country and serve the society.

Ne9. Individuals and teams: The students can play the roles of individuals, team members and leaders
in solving complex engineering problems of process equipment and control engineering in a
multidisciplinary team.

Ne9.1 The students can solve the complex engineering problems of process equipment and control
engineering, we can have the consciousness of active cooperation and cooperation with others in a
multidisciplinary environment, and can independently complete the tasks assigned by the team.

Ne9.2 The students can play the role of team member or leader in a multidisciplinary team, and have
the ability of organization and coordination.

Nel10. Communication skills: The students have ability to effectively communicate and communicate
with industry counterparts and the public on complex engineering issues of process equipment and control
engineering, including writing reports and designing manuscripts, presenting statements, clearly expressing
or responding instructions; with a certain international perspective, able to communicate and communicate
across cultural backgrounds.

Ne10.1 The students can effectively communicate and communicate with industry counterparts and the
public on complex engineering issues of process equipment and control engineering, including writing
reports and designing manuscripts, presenting statements, expressing or responding to instructions clearly.

Nel0.2 The students have a certain international vision, understand the current international
development situation, master a foreign language, have the ability to listen, speak, read and write, and be
able to communicate and communicate in cross-cultural context.

Nell. Project management: The students can understand, master and apply engineering management
principles and economic decision-making methods in a multi-disciplinary environment related to process
equipment and control engineering. It has certain organizational, coordination, management and leadership

abilities.



Nell.1l The students can understand and master engineering management principles and economic
decision-making methods.

Nel1.2 The students can apply the engineering management principles and economic decision-making
methods to process equipment and control engineering projects under multidisciplinary environment, and
has certain organizational, managerial and leadership abilities.

Nel2. Lifelong learning: The students have ability to learn independently and lifelong according to the
needs of personal and professional development, awareness of self-learning and lifelong learning, and
ability to adapt to the new development of process equipment and control engineering.

Nel2.1 The students can recognize the importance of autonomous learning and the awareness of
tracking new knowledge, and have the awareness of lifelong learning and adapting to the new development
of process equipment and control engineering.

Nel2.2 For personal and professional development needs, the students have the ability of lifelong

learning and adapting to the new development of process equipment and control engineering.
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Program Profile:

The specialty of process equipment and control engineering, formerly chemical
equipment and machinery, was founded in 1958. South China University of Technology is
one of the first six schools to open this specialty in China. In 1996, on the basis of extensive
research, we learned that the society urgently needed equipment talents with high
comprehensive quality. We took the lead in integrating the original chemical equipment and
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machinery, plastic machinery, rubber machinery and paper machinery into computer control
technology and adjusting them to a comprehensive specialty: industrial equipment and control
engineering, which broadened the scope of specialty. Since 1999, according to the national
unified professional catalogue, it has been renamed process equipment and control
engineering. Facing the development needs of the national strategic emerging industries such
as advanced equipment manufacturing, energy saving and environmental protection, through
the solid professional education, the students are familiar with the basic theory of fluid
dynamic process, heat and mass transfer process, thermal process and so on, and grasp the
process equipment design, light industry machinery and die design, intelligent control of
process system, and intelligent manufacturing and 3D printing, Internet +. New technologies
such as artificial intelligence and big data are applied to train high-quality, internationalized
and innovative talents.

Profound employment: In the fields of process equipment intelligent control and
manufacturing, polymer material processing, intelligent light industry equipment and mould
manufacturing, in enterprises and institutions such as petrochemical industry,
biopharmaceuticals, marine equipment, aerospace, nuclear power, automobile, etc., in
universities, scientific research institutes and government departments such as quality
supervision, safety supervision, energy saving supervision, environmental protection, etc., we
can engage in scientific research, technological development and projects. Project

management, teaching and other related work.
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This major covers the fields of process equipment design and process equipment control.
It trains students to grasp the basic technical and theoretical knowledge in the field of process
equipment and control engineering. Based on the guiding ideology of “thick foundation, wide
adaptability”, and through abundant innovative experiments, practice and scientific research
activities, students are trained in basic aspects of electronics, process control and computer
technology, as well as professional training in the field of process equipment and control
engineering. They are trained in innovative thinking, focusing on process equipment design,
process equipment control, hydrodynamics and heat transfer, light industrial equipment and
die design. They have wide adaptability for engineering design, manufacturing, technology
development, scientific research, production organization and management in the field of

process equipment and control engineering.
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Core Courses:

Fluid Mechanics and Heat Transfer, Mass Transfer and Separation Processes, Control
Engineering Foundation, Mechanical & Electrical Transmission Control, Process and
Equipment Control, Process Equipment Design, Polymer Processing Machinery, Light

Industrial Equipment Control,
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Featured Courses:

Freshmen Seminars: Solar Cell Manufacture Technology and Application Practice, Opportunity and
Challenge for Automatic Equipment in Light Industry, Additive Manufacturing (3D Printing) and Precision
Joining Technology, High-end Products and Advanced Manufacturing, An Introduction to Unmanned
Vehicle and Intelligent Connected Vehicle, City Public Security and Humanistic Spirit, Innovating Design
on Structure of Internal-Combustion Engine

Special Topics: Light Industrial Equipment Intelligence Robot, New Equipment and Technology for
Material Processing and Forming

Courses Taught in English: Process Equipment Control, Process Equipment, Engineering Rheology,
Control Engineering Foundation, Digital Signal Processing & Applications, Light Industrial Equipment
Control

MOOC: Marxism Theory and Practice, University Computer Foundation

Subject Frontiers Courses: Reliability Design and Stress Analysis of Pressure Vessels, 3D Printing
Technology on Light Industrial Equipment, Quantum Materials

Innovation Practice: Graduation Project, Specialized Comprehensive Experiment

Entrepreneurship Courses: Process Equipment & Control Engineering Entrepreneurship, Process
Equipment & Control Engineering Entrepreneurship

Special Designs: Specialty Course Design
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1.0

No6

030105831

A R A 2 S R
Programmable logic controller and
its application

32

2.0

Ne3

067101311

RS-

Process Equipment

m S| m &

32

2.0

Ne3

030103772

RS TH RN CAD/CAE
AR E:A

Fundamentals of Computer-Aided
CAD/CAE for Processing Equipment

m &

32

2.0

Nob5

067101201

HUEFAA 157

Numerical Fluid Dynamics

32

2.0

Ne3

030103561

B E S B4
Corrosion and Protection of Industry
Equipment

32

2.0

Ne3

030106481

i 5 R
Refrigeration Principle and Air
Conditioning Technology

32

2.0

Ne3

030103401

WA ZAERAR
Oil & Gas Safety Technology

32

2.0

Ne3

030103582

i J3 A S o M 5 Al SRR vt
Reliability —Design and  Stress
Analysis of Pressure Vessels

mEE [ m oS omoE om o mE

24

15

Nob5

030103642

W25 AT

Material Failure Analysis

m &

24

1.5

Ne3




067101331

AT RS R 5 Bt
Heat Exchanger Design Technology

32

2.0

Ne3

067101221

BAHUbE 177 1%
Engineering Design

mE | moEE

32

2.0

N4

067101291

i T4 1
Polymer Physics

32

2.0

Nel

067101191

TR SR RE S

Polymer Physics Experiment

m & | mE

32

32

1.0

030103871

TR
Engineering Rheology

32

2.0

No2

030105411

HUB B e it

Machinery Innovation Design

m & | m &

32

2.0

Ne3

067101351

BT PIAS Gk
Process Equipment &  Control
Engineering Entrepreneurship

m {5

16

1.0

Neb6

030106071

CAD/CAE/CAM 7£ 2 T4 #% ¥ it
SRR

The Application of CAD/CAE/CAM
in Light Industrial Equipment Design

m &

32

2.0

Nob5

030106081

LR
Light Industrial Packaging

Equipment

m &

32

2.0

Nel

030105344

RIS FAHORRN T 22
Polymer processing

m &

32

2.0

Ne3

067101441

AL %
Food Machinery and Equipment

m (&

32

2.0

Ne3

030101721

MEUIN TR B & 5 HHoR
New Equipment and Technology for

Material Processing and Forming

m &

0.5

Nel?2

067101281

B AR I Tl fE i 540 A
Polymer Processing Process

Modeling and Simulation

m &

32

2.0

Ne4

067101341

SR LT

Plastic product design

24

15

Neq

030105171

R
Foam Molding Technology

m (8| m &

24

1.5

Ne3

030102211

WMEENE TR
Introduction to Robotics

24

1.5

Ne3

030106091

3D ITENHARME IS
3D Printing Technology

m 8| mE

24

15

Ne3

06710168

B {5 5 AL N
Digital Signal Processing &
Applications

m (&

32

2.0

Ne3

067101231

ETME

Quantum Materials

m &

24

1.5

o1




B R 551

Science and Literature Retrieval

067101211 16 1.0 4 Ne5

m (&

K B A R AR AR 55 8 P S i
030102361 |Solar Cell Manufacture Technology 1.0 2 Ne6,8,9
and Application Practice

Wl AL e 5 NSO
030103262 | City Public Security and Humanistic 1.0 2 Ne6,8,9
Spirit

P IRHLES F BT it
067101021 |Innovating Design on Structure of 1.0 1 Ne6,8,9

Internal-Combustion Engine

e i i A HL S A i E
067101031 |High-end Products and Advanced| ( 1.0 2 Ne6,8,9
Manufacturing Hr

ARG (3D THD) M EERSL | o
A o
067101041 |Additive  Manufacturing (3D | R 10 | 1 | N689
Printing) and Precision Joining
Technology

H 3l 25 58 B EGRFEER
067101051 |Technologies for Unmanned and 1.0 2 Ne6,8,9

Intelligent Connected Vehicles

BRITHZNRZNARKS P Future
067101011 |[and Challenge for Automatic 1.0 1 Ne6,8,9
Equipment in Light Industry

OEERTITRE23

Innovation Research Training

020100051 32 2.0 7

m (&

BUFIE TS |

Innovation Research Practice |

020100041 32 2.0 7

m (&

QBT SR N

Innovation Research Practice 1l

020100031

m &

32 2.0 7

RN,

Entrepreneurial Practice

020100061 32 2.0 7

m &

& i
Total

WBRRARER 17,5 220y, PRI IRAE — ik —

m &

Gk S AR DL RIS
SEAARR E CIF ARG H . SR 0E, RIS, 35 FURL % QML S0 i W 50— 2 0 AL I,
gy CRIFFBFITINZE. BIRFHFSCSRE 1 OURTHTISERE 11, ISR aIE AN AD) . /N B i 6 ik
PRI AT 4 M5, RN I IE VR A« 359047 SR A0 L35 VR3O 240
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=. EPSEEHFIFI (Practice-concentrated Training)

¥ K
3 Total Curriculum i
ol %R &% o e || T | ewmR
Course Title MZ | grek | G2 | Credits Student Outcomes
Course No CIE Practice | Lecture Semester
weeks | Hours
Tt fe B )
006100151 Military Training C 21 20 : N9
EFERE T B R
031101551 Marxism Theory and Practice C 2 20 8 5 3 AL
030100632 | T-FEYIZE 11 Jé 4 8 4.0 3 Nel 810
Bl v Bl R wet W
030100091 | Course Project of the Basis of Mechanical C 2 8 2.0 4 Nel235
Design
UL AL 2 52 1 D/ P 0
030103142 Mechanical Basic Comprehensive Experiment C 05 /4 05 4 Nel 23
Ve W
030100291 . . 4 J 4.0 6-7 Nel2681112
Production Practice C
b e g ) AR R B
030106101 | Course Project of Industrial Equipment Control Jé 2 JH 2 6 Nel23
Engineering
T R A i o
047100702 . ) o 2 2.0 6 Nel237
Course Design for Chemical Engineering C
SRR S (O EuiAT) W
030104371 . . ) ] 104 1.0 4-5 Nel239
Discipline Basic Experiment C
b gr ey (Bt T
Specialized Comprehensive Experiment | 24
067101731 ) S ) 1.5 J 15 6-7 Nel236
(Chemical Engineering Equipment and Control| C
Engineering)
FAVIRRE B (BT
030100352 | Specialty Course Design (Chemical Engineering ﬂé 3 3 6-7 Nel237
Equipment and Control Engineering)
|2 YAk A 0
067100644 | LB _ 2|15 10 e | 12345610
Diploma Project (Thesis) C 12
A S, Ny
& it W "
Total C MR 34

M, B_igE

5 R A SCR IR EE AT RE SR R LR

LIAXERBEEARER

BRI B RIE 2 4 BRI, B RIS 4 1 O E 42 A\ LR R i
B, BINEHIIE BHARLT 2 D 2%5

2 BIFRE I FREARER

B AR BT AR L O R 2 4 B RN, a2 I 5% U L N iRl . T 238 B
BN INZRH . SRP CRAERF ORI B EE S TRk — 2 I 18] i) 4% SRS MR B 1 B 3R 3 (n
AR AU, SIS B ALT 4 D25
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4.“Second Classroom” Activities

“Second Classroom” Activities are comprised of two parts, Humanities Quality Education and Innovative
Ability Cultivation.

1)Basic Requirements of Humanities Quality Education

Besides gaining course credits listed in one’s subject teaching curriculum, a student is required to
participate in extracurricular activities of Humanities Quality Education based on one’s interest, acquiring
no less than two credits.

2)Basic Requirements of Innovative Ability Cultivation

Besides gaining course credits listed in one’s subject teaching curriculum, a student is required to
participate in any one of the following activities: National Undergraduate Training Programs for Innovation
and Entrepreneurship, Guangdong Undergraduate Training Programs for Innovation and Entrepreneurship,
Student Research Program (SRP), One-hundred-steps Innovative Program, or any other extracurricular
activities of Innovative Ability Cultivation that last a certain period of time (e.g. subject contests, academic

lectures), acquiring no less than four credits.
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