BE 4352: TRANSPORT PHENOMENA iN BIOLOGICAL ENGINEERING
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Description: kinetics; energy balance and principles of conduction, convection, and
radiation including ?-T) HIFﬁlsmn, tramsi : t:msﬁ:ﬁ S and Cony -f:f,iorz T
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mass transfer.
Credit: o 3 uCredit (loviue). i
Prerequisites: BE 2352, BIOL 2051; credit or registration in CE 2200 and ME 3333 )

Required Textbook:

References:
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New York, NY. ISBN 6070032

Tchobanoglous, G. and Burton F.L. 1991. Wastewater Engi neermgx S
Treatment Disposal and Reuse, Metcalf and Eddy Inc. 3 edition. McGraw= -

Hill, New York, NY. ISBN 0070416907.

Drapcho, Caye or other prior Faculty Members at BAE. 2003, Lecture notes
developed at LEU for BE- 4252, — - -

Campbell G.8 and Normon TRM An Intecdctioats Donleonmontsl Dig
physics (21“E Ed). Springer-Verlag, New York NV _TSBN: 0-387-04937.2_

Class Schedule: Lecture: 10:40-12:00 P.M. T, TH; Room 1114, Patrick Taylor Hall

Instructor: Chandra S. Theegala, Associate Professor

Biological and Agiicultural Engincering -
Office Location: Room 161, E.B. Doran Bldg.

Office Phone: 223.578-1060 ST

Office Hours: 12:30 PM — 2:00 PM Tuesday
10:30 AM — 12:00 PM Wednesday
Other times are ok — Please schedule before

E-mail: theeeala@lsu.edu
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Purpose of the Course =
 This is_a Imior/Senior/Gradnate level conrse degsigned to heln the students leacn the hasics of

biological kinetics and apply the principles:of mraterial and energy balances inreactor.desion. The = =~

students will also learn ﬂ'\P concepts of heat/mass/encrey transfer {or balances) that are pertinent to -

the biological eng gering c-urrlcull,.m. The class project is anticipated to provide anr opporiunily
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for students to have hands-on experience on a transport related problem




Course Objectivess - —-

1 To develon an understanding of miass balances With considorations o cheniial
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reactions and biological growth kineticg -7
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2. To understand and master the Principies governing neat aina mass iransier Ii

biological systems

3. To understand the principles of material and energy balances inreactor design
4. To allow students to pply gain hands-on experience on the relevant transport - -
problent {via class project)

BE 4352 Course Topies and Class Schedule*:

Week of | Lecture Topics

1/16/12 | Course Introduction
Transport Definition, Mass Balances, Rate Basis, Problems

1/23/12 | Mass Balance Problems .. . . -

Chemical Kinetics -- For Mass Balance Cr“rq‘“t-“tions
S120012 4 Riglogisal Kineties: Medeling Approccher - - S s - s
Growth and enzyme kinetics, computations from cxpeumei data
2/06/12 | Biological - MBE Related Topics and Problems —
2/13/12 | Temperature Dependent Growth, Biological Heat Generation™ ~—— -
N More Biological Topice, Thermo Review, Exam 1 Review
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Exam 1 — February 23" (Thursday during class)

2/27/12 | Encrgy and Encrgy Balances, Heat Transfer Modes
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3/05/12 | 1-D Composite Material Conduction and Insulation Topics/Problems . ...

3/12/12 - pﬁT]TIPT" T Q‘Xi’, 1 n pnnr‘!nr\‘hnn 17 DQI‘]1‘21 ﬂ‘l‘l"ﬁl"‘lﬂf\!ﬂ
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Convection and Related Topics, Project Topics, Project Rc‘poﬁ Gmdennes

3/19/12 | Combined Conduction and Convection (including radial)
3 D lefusmn wDerlvatlon
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Exam 2 — Maxrch 29 {Thﬁi‘sda:‘,"uh‘l’iu <l s}

4/02/12 | Convection Analysis — Forced and Free
Related Convection Problems—

1-D Transient Conduction/convection — Heisler
1-D Transient Lumped Capacitance Approach
1-D Transient — Semi-Infinite Approach
Related Problems

4/09/12 | Radiation and Related Topics/Problems
eak

4/16/12 | April 6-15 — Sprt ng Break (No Tue or Thur class tkts week)
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4/30/12 | Mass Transfer, Ma s and Boundary Conditions
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Problemg, Trangient | /lass Transfer — Heisler and Semi-Infinite Approaches and
Problems. Tinal Exam Review. May 5% - Last Day of Class
Final Saturday May 12 2™ 2012;-7:30~ 9:30-AM
Exam '
th Cth‘u}u during the coursc of the hic mstructor also reserves-the rightte riodrfy ‘the--
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Important Dates to Remember in Spring
Jan 24 Last day to drop w/o “W” grade:
Ian '7.( T act r]t:nr o, Qr‘r{ sonresc Pn-a -

Apr 02: Final datv for resigning from University and/o

Exam Schedule:

Teriutive Daies jor Exum I and Exam i1 (Can chovige siighily based on class coverage)
Exam I: February 23, 2012.
ExamIl:  March 29”’, 2012.
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Final Exam Time: Saturday, ¥ay 127, 2

Grading Policy:

1. Hnmpumri((q\ 01117793 {announced and
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un-announced) nd Attendance/Paiticipation™) 20%

2 Exam | 20%
3. Exam 1T 20%
g Project Presentation” (group) - - 15%
5 Design Problem 5%
5 Final Exam (comprehensive) 20%
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Total 100%

planning a project.

Grading Scale:
90 - 100% A
80 -89% B
70 -79% C
60-69% D
Below 60% F

Course Policies:
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excuse. Class partlcmatmn and atten dance-ac,-,omat for5%¢

allowed. unless vou have a vah

iy SO YA L

_
2
)

giau.u \bau Criaiigic s
Just ot your presenc
the internet or atte nd

you to bring v lcuiat

make a grad difference. Cla d
1-2 lates/absents per semester with-gaod-class participation (no disturhanee} - +5 —
BN oo lates/absents per semester with good-class participation{no distwrbancey — +4
5-6 lates/absents per semesterwitly good class participation{no distuibancey-- +2.
>7 lates/absents per semester with good class participation {no disturbance) 0













