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Core Courses

• Introduction to Chemical Engineering (ICE, 1st year)

• Advanced Mathematics (1st year)

• Principles of Chemical Engineering (2nd year, Spring 

Semester, 4 credits)

• Thermodynamics (3rd year)

• Chemical Reaction Engineering (3rd year)
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Textbook



Topics to be Covered in This Course
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Fundamentals + Applications

Transport Phenomena 
+ 

Unit Operations



Topics to be Covered in This Course

• Momentum transfer and its applications 
(Chapters 1 to 3)

• Heat transfer and its applications 
(Chapters 4 to 5) 

• Mass transfer and its applications 
(Chapters 6 to 10)
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Transport Theories + Applications
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Soochow Chemical Engineering 
– Serving the society creatively
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By XD Chen
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1950's & 1960's: Bird, Stewart, & Lightfoot (BSL) 

of the University of Wisconsin-Madison reveal the 
unifying concepts of mass, momentum, and 
energy transport. Their textbook, "Transport 
Phenomena" continues to be a phenomenon in 

Chemical Engineering Education.
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Topics to be Covered in This Course
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Brief History of ChemE
• 1880s: Chemists with an instinct for engineering and engineers with 

a taste for chemistry grew into chemical engineers.
• ChemE emerged upon the development of unit operations. In 

1887 George E. Davis gave a series of 12 lectures on chemical 
engineering, which he presented at the Manchester Technical 
School (University of Manchester today). This chemical engineering 
course was organized around individual chemical operations, later 
to be called "unit operations.“

• 1915:  Arthur D. Little coined the term “unit operations”. 
• 1928: Alfred Holmes White (AIChE president 1929-30) said: "Almost 

all schools which teach chemical engineering now recognize these 
unit processes (i.e. unit operations) as providing the framework 
for the engineering side of chemical engineering."
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Unit Operations (I)
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(1915) Arthur D. Little said: "Any chemical process, on 
whatever scale conducted, may be resolved into a 
coordinate series of what may be termed 'unit 
operations', as pulverizing, dyeing, roasting, crystallizing, 
filtering, evaporation, electrolyzing, and so on. The 
number of these basic unit operations is not large and 
relatively few of them are involved in any particular 
process. The complexity of chemical engineering results 
from the variety of conditions as to temperature, pressure, 
etc., under which the unit operations must be carried out 
in different processes, and from the limitations as to 
material of construction and design of apparatus imposed 
by the physical and chemical character of the reacting 
substances."



Unit Operations (II)
Chemical engineering unit operations consist of five classes:
• Fluid flow processes:  fluids transportation, filtration, solids 

fluidization
• Heat transfer processes: evaporation, condensation
• Mass transfer processes: gas absorption, distillation, 

extraction, drying
• Thermodynamic processes: gas liquefaction, refrigeration
• Mechanical processes: solids transportation, crushing and 

pulverization
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Course Website
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283842&action=view&type=&name=&menuType=1

http://kczx.suda.edu.cn/G2S/Template/View.aspx?courseId=27872&topMenuId=283842&action=view&type=&name=&menuType=1


Soochow University 14http://ocw.mit.edu/courses/chemical-engineering/



Evaluation & Exam

• Evaluation
– Homework 10%
– Quiz 1                                   10%
– Midterm 20%
– Quiz 2 (team project)         20%
– Final 40%
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