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{Course Design of Unit Operations’ Principles of Chemical

Engineering) Syllabus

I. Basic Information
Course Name: Course Design of Unit
Operations’  Principles ~ of ~ Chemical Name in Chinese: ft. T &2 R 42 3% it

Engineering

Course No.: 100305P009 Total Credits: 4

Total Hours: 64 Lecture Hours: 64

Lab Hours: 0 Computer Lab Hours: 0

Corresponding Majors: Chemical

Offering College: Faculty of Engineering Engineering and Technology .

Energy chemical engineering
. Prerequisite: Unit Operations’ Principles of
Course Type: Required . . .
Chemical Engineering
I1. Course Introduction

Course Design of Unit Operations’ Principles of Chemical Engineering is the most important
practical link in the teaching system of Unit Operations’ Principles of Chemical Engineering. It has
wide application, strong practicability and pays attention to the combination of theory and field
practice. It is a professional basic course and compulsory course for chemical engineering
undergraduates.

The overall teaching goal is to enable students to carry out process calculation, equipment
design and type selection for specific production tasks on the basis of mastering the basic principles
of unit operations such as distillation in chemical production and typical equipment structure, so as
to enable students to understand the basic process of design; Simple operation analysis, evaluation
and optimization of the equipment after preliminary design can be carried out, so as to establish
students' engineering consciousness; Improve the ability to solve practical production problems with
the learned chemical principle knowledge and tools, and lay a good foundation for learning
professional knowledge and engaging in on-site technical work and scientific research in the future.

The teaching content includes four chapters. The first chapter is process calculation, which
focuses on the design task requirements and the determination of the conditions such as pressure P,
temperature T, reflux ratio R, number of trays N, the tower diameter D as well as the calculation of
material balance and heat balance of the whole tower. The second chapter is the tray design and
hydraulic calculation, focusing on the preliminary design of tray, hydraulic calibration, analysis of
single plate load performance diagram and discussion of design results; The third chapter is the
mechanical design of the tower and the selection of auxiliary equipment. This chapter focuses on
the nozzle design and mechanical design of the tower such as cylinder, head, manhole, tower height
and skirt, and selection of the auxiliary equipment such as heat exchanger and pump; The fourth
chapter is the drawing of tower equipment drawing. The fifth chapter is the defense.

III. Course Objective
Objective 1: master the basic operation principles of distillation, heat transfer and flow units,
be familiar with the process requirements of design tasks, be able to complete process calculations



such as material balance, heat balance and hydraulics calculation in distillation process, and
complete the accounting and type selection of auxiliary equipment such as condenser and pump; Be
able to master the significance of mechanical structure, size and main design parameters of tray and
other internals, and understand the influence of tower internals design parameters on tray operation
performance

Objective 2: master the basic operation principles of distillation, heat transfer and flow units,
be familiar with the process requirements of design tasks, be able to carry out simple operation
analysis and optimization analysis of design results for the designed tower equipment, find suitable
operating conditions to meet the production requirements, and comment on the ways of
strengthening process and problems existing in the design process;

Objective 3: be able to independently complete the drawing of distillation column equipment
drawing and tray assembly drawing, and strengthen students' understanding of equipment and
operation process;

Objective 4: be able to write design assignment independently and draw charts as required;

Objective 5: have strong oral communication skills (discussion, presentation, answering
questions, etc.), be able to introduce and comment on the design content in the form of defense, and

put forward improvement methods

IV. Contents and Requirements

Chapter/Unit Contents and Key Points hrs Requirements

1. Introduction to
) Teaching content: determine the
course design
conditions such as pressure P,
2. Material balance
temperature T, reflux ratio R and
of the whole tower
number of trays n, carry out

3. Determine COMemory
) o material balance and heat balance
Chapter 1 operating conditions OJComprehension
of the whole tower, and determine
Process Pt 1 week MApplication
the tower diameter D;
calculation | 4, Determine . . CComprehensive
) o Key points: Calculation of reflux
operating conditions Analysis
ratio R and number of theoretical
R,N
editions;
5. Heat balance of
Difficulty: heat balance

the whole tower )
o calculation of the whole tower
6. Determination D

Chapter 2 1 . Preliminary | Teaching contents: (1) design of [IMemory
design of tray overflow internals (fixings) and LIComprehension

Tray design | 2 . Tray hydraulic | tower plate (detachable parts) 1 week MApplication

and school nuclear (2) Matching of operation point OComprehensive

hydraulic 3. Discussion on | and suitable operation area, Analysis




Chapter/Unit Contents and Key Points hrs Requirements
design load performance | bubbling area and downcomer
diagram and design | area, matching of tower diameter
results of veneer and load, and operation flexibility
Key points: single board load
performance diagram
Difficulty: tray hydraulic test
Teaching contents: (1) design of
cylinder, head, manhole, tower
Chapter 3 ) )
height and skirt CMemory
Tower 1. Mechanical design ) )
) (2) Condenser, cooler, reboiler, LComprehension
design and | of tower o
- pump 1 week | MApplication
auxiliary 2. Nozzle design ) ) .
) Key points: Design of condenser OComprehensive
equipment 3. Selection of ) .
) o ) and Reboiler Analysis
selection auxiliary equipment ) ) )
Difficulties: Design of condenser
and Reboiler
Teaching contents:
(1) tray layout
(2) Float valve arrangement sketch CMemory
(3) Assembly drawing of the LIComprehension
Chapter 4 Drawing of tower o
) whole tower 6 days OApplication
equipment . .
Key points: tray layout and MComprehensive
assembly drawing of the whole Analysis
tower
Difficulty: tray layout
CIMemory
OComprehension
Chapter 5 ) S
Design defense - 1 day OApplication
MComprehensive
Analysis
V. Teaching Method

This course adopts the mode that teachers focus on teaching, students check data, design

calculation, draw drawings and finally reply by themselves, and implements the teaching method of

combining classroom teaching, DIY design and reply.

VI. Evaluation

Support for index points
Assessment contents and methods Grade
3-2 3-3 5-2 10-1

check work attendance 5 points N

Process Design 20 points N N
Design . .

) ) Tower design 20 points N

specification

auxiliary equipment 10 points N N




design
The written expression )
) ) 5 points \/
is standard and serious
Design review
] 5 points V
(conclusion)
Accurate specification of equipment )
) 25 points \/
drawing
Design defense 10 points N

VII. Textbook and Reference

(1) Textbook

Curriculum design of chemical engineering principles, edited by Liu xuenuan and Tang
Jingning, China University of Petroleum Press, 2008; ISBN: 9787116064911,

(2) Reference

1) Principles of petroleum processing unit process, edited by Li Yangchu and Liu Xuenuan,
China Petrochemical Press, 2008, Second Edition; ISBN: 9787802295261.

2) Atlas of petroleum refining and petrochemical calculation methods, Department of refining,
University of petroleum, China University of Petroleum Press, 1990; ISBN: 9787511434715.

3) Mechanical drawing, Zou Yihou, Dou Molin, pan Haidong, Tsinghua University Press, 2012,
Sixth Edition; ISBN : 9787302292975.

4) Fundamentals of chemical equipment and machinery, Yu Jianliang, Dalian University of
Technology Press, 2014, Second Edition; ISBN: 9787561146255.

5) Modern tower technology, Lanzhou Petroleum Machinery Research Institute, Sinopec press,
2007, Second Edition; ISBN: 9787801644299.



