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Lecture 1 - Introduction
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Core Courses

Introduction to Chemical Engineering (ICE, 1%t year)
Advanced Mathematics (1%t year)

Principles of Chemical Engineering (2"d year, Spring

Semester, 4 credits)
Thermodynamics (3 year)

Chemical Reaction Engineering (3"9 year)
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Topics to be Covered in This Course

Transport Phenomena
+

Unit Operations

Fundamentals + Applications



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)

Transport Theories + Applications
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Team of Instructors

Prof. Jie Xiao

Jiangsu Professor

Jiangsu Innovation and Entrepreneurship Talent
Deputy Head, School of Chem. & Environ. Eng.
Postdoc, Washington State University, USA
PhD, Wayne State University, USA

N | |
A/Prof. Yanwei Wang  A/Prof. Nan Fu A/Prof. Na Li Dr. Saartje Hernalsteens
PhD, Technical PhD, Monash PhD, China University PhD, State University of
University of Denmark  University, Australia of Petroleum Campinas, Brazil
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Momentum dv

(Newton's law) 7, =—H d)j
Heat
(Fourier’s law) dT
q, =—K—/—
d
Mass Y
(Fick’s law)

dpw,

Jay = yp dy

Transport
Phenomena s

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

Transport Phenomena
+

Unit Operations

Fundamentals + Applications



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 (ll)

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

Soochow University 12
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Principles of Chemical Engineering

(A Core Course for students in the Intensive-Training Chemistry and Engineering Classes in College of Chemistry, Chemical
Engineering & Materials Science)

Principles of Chemical Engineering (2.1 B3¥) is one of the four core courses for Chemical Engineers. Two parts of key contents
will be covered in this course: Transport Phenomena and Unit Operations

SUDA Course Number: 09041017

Credits: 4

Level: undergraduate

Open to: 3rd Year students in the Intensive Training Classes (both Chemistry and Engineering) (L HA & HERLFARALHETE)
Instructors

Current Semester: Dr. Jie Xiao (4 %), Dr. Na Li (£ #8) for the academic year of 2015-2016

Dr. Jie Xiao's homepage: hitpo/fwww.scee-sada com/index aspx Manmuid=7S& sublanmuid=640&id=27
Dr. Nan Fu's homepage: hitpe//www.scee-suda.com/index aspx Tlanmuid=7 S&sublanmuid=64 | &id=6
Dr. Na Li's homepage: heprwww scoe-suda com ndex apx Thammund= TS sblammand-64 T ad=2

Dr. Yanweir Wang's homepage:  hitp.//chemastry suda odu co'imdex_aspx Thanmmand-69& sublaamund-604& 14~ 26

Lecture time: Tuesday (10:00 AM-12:00 AM), Friday (1:00 PM-2:50 PM)

Location: 605-5107 Dushu Lake Campus

Textbook: McCabe, W. L.; Smith, J. C.; Harriott, P. Unit Operations of Chemical Engineering, 7th Edition McGraw-Hill, 2005
Textbook website:: hitp:/highered mheducation.com/sites/0072848235nformation_center_viewO/what_s_new.html

http://kczx.suda.edu.cn/G2S/Template/View.aspx?courseld=27872&topMenuld=
283842&action=view&type=&name=&menuType=1
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Evaluation & Exam

 Evaluation

— Homework 10%
— Quiz 1l 10%
— Midterm 20%

— Quiz 2 (team project) 20%
— Final 40%
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About

AIChE is the world's leading organization for chemical engineering

professionals, with over 45,000 members from over 90 countries. AIChE
has the breadth of resources and expertise you need whether you are in
core process industries or emerging areas, such as nanobiotechnology.

As a member, you can access information on recognized and promising
chemical engineering processes and methods. Connect with a global
network of intelligent, resourceful colleagues and their shared wisdom.
Find learning opportunities from recognized authorities. Move forward
professionally with AIChE and enrich the world we live in.
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The American Institute of Chemical Engineers
Hereby certifies that as of January 2012

Soochow University

Officially achieved Student Chapter status in
The Amenican Institute of Chemical Engineers

YL Ht=t/ pJea il

Prondont. Cmerson Jnniwie of (Wil T apanr ‘ : f Sandewt (Raptons (1

Soochow University

17



Joining AIChE as an International Student Member

AIChE’s International Student Membership is available to any chemical engineering student whose
primary residence is outside of the United States and Canada. Membership provides a variety of benefits
and costs just 7 USD per year (prorated during the first year). The membership period for AIChE
International Student Membership is January 1st through December 31st each year.

As an AIChE international student member, you will receive:

e Webinars — lectures on the most interesting and important topics in engineering, from the
Nuclear Meltdown at Fukushima Daiichi to the Chemistry of Beer Brewing. Students can view all
of the archived webinars for free.

e elibrary — unlimited access to selected Knovel resources including the full text of 200 critical
engineering books, and also McGraw-Hill's AccessEngineering with Perry's and more titles, both
offering interactive data, graphs and table to support your research and education.

e Design Competition — AIChE releases a problem each year that students are encouraged to
spend an entire semester solving.

e Career Resources Network — get help on resumes, interviewing, and networking for full-time
jobs and internships around the world. No matter where you are applying, check out CRN first!

To join AIChE and pay your membership fee with a check, you can use the PDF application form at
http://www.aiche.org/uploadedFiles/Students/Join/6449 International Student App.writable%20Aug%202011.pdf and mail
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