1. General Information

1a. Submitted by the College of: ENGINEERING
Date Submitted: 2/12/2014
1b. Department/Division: Department of Biomedical Engineering
1c. Contact Persen
Name: Hainsworth Shin
Email. hy.shin@uky.edu
Phone: 859-257-3783
Responsible Faculty 1D (if different from Contact)
Name:
Email:
Phone:

1

1d. Requested Effective Date: Specific Term/Year ° Spring 2015

1e. Should this course be a UK Core Course? No

2. Designation and Description of Proposed Course
2a. Will this course alsc be offered through Distance L.earning?: No
2b. Prefix and Number: BME 485
2c¢. Full Title:  FUNDAMENTALS OF BIOFLUID MECHANICS
2d. Transcript Title:  FUNDAMENTALS OF BIOFLUID MECHANICS
2e. Cross-listing:
2f. Meeting Patterns
LECTURE: 3
2g. Grading System: Letter (A, B, C, efc.)
2h. Number of credit hours: 3
2i. is this course repeatable for additional credit? No
If Yes: Maximum number of credit hours:

H Yes: Will this course allow multiple regiétrations during the same semester?

OFFICE OF THE
SENATE GOUNCH.

2j. Course Description for Bulletin:  This course is taught concurrently with BMEB85 Biofluid Mechanics. This course
provides the students with a review of basic fluid mechanics principles and a direct, practical application of these

principles to biomedical and clinical problems associated with the human circulatory system.
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2k. Prerequisites, if any: Engineering standing or consent of instructor

2}, Supplementary Teaching Component:

3. Wil this course taught off campus? No
If YES, enter the off campus address:
4. Frequency of Gourse Offering.  Spring,

Will the course be offered every year?. Yes
If No, explain:

5. Are facilities and personnel necessary for the proposed new course available?: Yes
If No, explain:
6. What enrollment {per section per semester) may reasonably be expected?. 20

7. Anticipated Student Demand

Will this course serve students primarily within the degree program?. No |

Will it be of interest to a significant number of students outside the degree pgm?: Yes

If Yes, explain:  This course will be of interest to students in other engineer disciplines. It may be able to serve as a
free ar technical elective.

8. Check the category most applicable to this course: Traditional ~ Offered in Corresponding Departments at
Universities Elsewhere,

if No, explain:
9. Course Relationship to Program(s).
a. Is this course part of a proposed new program?. Yes
If YES, name the proposed new program: Minor in Biomedical Engineering
b. Will this course be a new requirement for ANY program?. No
If YES, list affected programs:
10. Information fo be Placed on Syllabus.
a. Is the course 400G or 5007 No

b. The syllabus, including course description, student learning outcomes, and grading policies (and 400G-/500-level
grading differentiation if applicable, from 10.a above) are aftached: Yes

Distance Learning Form

Instructor Name:

Instructor Emait:




L?Ni'lfh}{h!]‘ﬁ 0y

Internet/Web-based: No
Interactive Video: No
Hybrid: No

1.How does this course provide for timely and appropriate interaction between students and faculty and among students?
Does the course syllabus conform to University Senate Syllabus Guidelines, specifically the Distance Learning
Considerations?

2.How do you ensure that the experience for a DL student is comparable to that of a classroom-based student's
experience? Aspects 10 explore. textbooks, course goals, assessment of student learning outcomes, etc.

3.How is the integrity of student work ensured? Please speak to aspects such as password-protected course portals,
proctors for exams at interactive video sites; academic offense policy; etc.

4. Will offering this course via DL result in at least 25% or at least 50% (based on total credit hours required for completion)
of a degree program being offered via any form of DL, as defined above?

If yes, which percentage, and which program(s)?

5.How are students taking the course via DL assured of equivalent access to student services, similar to that of a student
taking the class in a traditional classroom setting?

8.How do course reguirements ensure that students make appropriate use of learning resources?

7.Please explain specifically how access is provided to [aboratories, facilities, and equipment appropriate to the course or
program.

8.How are students informed of procedures for resolving technical complaints? Does the syllabus list the entities available
to offer technical help with the delivery and/or receipt of the course, such as the information Technology Customer Service
Center (http:/Awww uky edu/UKIT/?

9.Will the course be delivered via services available through the Distance Learning Program (DLP) and the Academic
Technology Group (ATL)? NO

If no, explain how student enrolled in DL courses are able to use the technology employed, as well as how students will be
provided with assistance in using said technology.

10.Does the syllabus contain all the required components? NO

11.1, the instructor of record, have read and understood all of the university-level statements regarding DL.
Instructor Name:

SIGNATURE|PULEO|David A Puleo|BME 485 NEW Dept Review]20140212
SIGNATURE|BJSTOKO|Barbara J Brandenburg|BME 485 NEW College Review|20140909
SIGNATURE|JMETT2|Joanie Ett-Mims|{BME 485 NEW Undergrad Council Review|20150415
SIGNATURE|PULEOG|David A Puleo|BME 485 NEW Dept Review|20140212
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New Course Form
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(*denotes required fields)
1. General Information

a. * Submitted by the College of|[ENGINEERING | submission Date: =2r2iz0t4 |

b. * Department/Division: |§}epartme_r_s_t_ __uf Biomedicat Enginéefiﬁg- T

c.

* Contact Person Name: ‘Hainsworth Shin Email! hy.shin@uky.edu Phone: 859-257-3783

* Responsible Faculty 1D (i different from Contacty Email: ) “‘Phﬂﬂei] |

d. * Requested Effective Date: 3 Semester following approval OR @® Specific Term/Year L Spring 2015 i

Shoutd this course be a UK Core Course? & ves @ No
if YES, check the areas that apply:

[ Inguiry - Arts & Creativity £ Composition & Cemmunications - 1
[FInguiry - Hemaniies I Quantitative Foundations

Inguiry - NatMath/Phys St {7 Statistical Inferential Reasoning
[nquiry - Social Sciences U.5. Citizenship, Comenunily, Diversily

Composition & Communications - | 1 Giohal Dynamics

2. Designation and Description of Proposed Course,

a. *Will this course alse be offered through Distance Learring? ) Yes 2@ No

b. *Prefix and Number:  BME 485 ) I

¢. *Full Title: ‘FUNDAMENTALS OF BIOFLUID MECHANICS

d. Transcript Tille {if fus litte is more than 40 characters): FUNDAMENTALS OF BIGFLUID MECHANICS

e. To be Cross-Listed 2 with (Prefix and Number):,

f. * Courses musl be described by at least cne of the meeting patterns below, Inciude number of actual contact hours? for each meeting patiern type.

3 ‘ Lecture __| Laboratoryl J Recitation . Discussion
" {indep. Study | Clinical T Colloguium © iPraclicum
"~ Research i |Residency : Seminar S i Studio

" lother If Other, Please explain:

g. " ldentify a grading system:
@ Lelter {A, B, C, elc.)
O PassiFall
© Medicine Numeric Grade (Non-medical sludents will receive a leller grade)
{ Graduate Schooi Grade Scale

_

h. * Number of credits: (3 |

. *Is this course repeatable for additional credit? O Yes @ No }
# YES: Maximum number of credit hours: :
1 YES: Will this course alfow muitiple regisirations during the same semester? © Yes © No

https://iweb.uky.edw/curricularproposal/Form_NewCourse.aspx?Notif=52FAS538EFC320830E100800080A3B9... 4/16/2015
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j. * Course Description for Bulletia:

‘This course is taught concurrently with BME685 Biofluid Mechanics, This
course provides the students with a review of basic fluid mechanics principles and a direct, practical

.application of these principles to biomediczl and clinical problems associated with the human
circulatory system.

K. Prereguisites, if any:
{Engineering standing or comsent of instructor

I. Supplementary feaching component, if any: © Community-Based Experience @ Service Learning © Both

&

. * Will this course be taught off campus? © Yes @ No

I

1 YES, enter the off campus address: | |

4. Frequency of Course Gffering. i
a. *Course wil be offered (check all that applyy: [IFall  ®Spring FSummer  Flwinter

b. * Will the course be offered every year? @ Yes Mo

If Mo, explain:

5. * Are facilities and personnel necessary for the proposed new course available? @ Yes O No
If No, explain:

6. * What enrollment {per section per semester) may reasonably be expected? i-id -
7. Anticipated Student Demancd.

a. * Will this course serve students primarily within the degree program? ) Yes © No

b, *Will it be of interest fo a significand number of students outside the degree pgm? @Yes ) No

If YES, explain:

This course will be BE-Enterest to students in other engiaeéf disciplines. It may be able to serve as a free or
'technical elective,

8. * Check the category most applicable to this course:

¥l Traditional - Offered in Corresponding Departments at Universities Elsewhere
Relatively New — Now Being Widely Estabiished
Not Yet Found i Many (or Any) Other Universifies

%, Course Relationship to Program(s).

a. *Is this course part of a proposed new program? @ Yes O Mo
If YES, name the preposed new program:
‘Mincr in Biomedical Engineering

b. *Will this course be a new requirement Zfor ANY program? ¢ Yes '@ No
If YES 2, list affected programs::

10, Information to be Placed on Syllabus.

a. * s the course 400G or 5007 & Yes @ No
i YES, the differentiation for undergraduate and graduate students must be included in the informalion required in 10.b. You must include: (i} identi
additional assignments by the graduate students; andfor (#) establishment of different grading criteria in the course for graduate sfudents, {See SR
b. [* The syllabus, including course description, student learning outcomes, and grading policies (and 400G-500-leve! grading differentiation i appl
10.a above) are altached.

U caurses sre typically mads effective lor the semester olloving appreval. No course vill ba made ofective unbl all approvals ara recaived.
[ The chair of the essisting dapartmant must sign off on the Signature Routing Log

https://iweb.uky.edu/curricularproposal/Form_NewCourse.aspx?Notif=52FA538EFC320830E100800080A3B9... 4/16/2015
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two hours par veek for a semestar for ona crodi hiour. (ftom SR 5.2.1)

Wy must alse submil the Tistance Laatning Form Tn arder for tha plopoesed course to be considarad for DL dalivary.
L order to change a program. a program change form must elso be submitied.

Bl ganaral, undargraduats caursss ate developad on the prindpla that ana semestar hour of cradit reprasents ana haur of classroam meeting per week for a semester, exclugive of any labaralory mesting. Laharatary meating, ganerally, re

Rev 8/09
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BME-485 FUNDAMENTALS OF BIOFLUID MECHANICS

SPRING 2014

INSTRUCTOR: Hainsworth Shin EMAIL: hy.shin@uky.edu

OFFICE: 213 Wenner-Gren OFFICE HOURS: T-TH 1:.00 pm — 2:00 pm

PHONE: 257.3783 (or by appointment).
PREREQUISITES: CME/ME 302 (or equivalent fluid mechanics course) or consent of instructor

COURSE DESCRIPTION: This course provides the students with a review of basic fluid mechanics

principles and a direct, practical application of these principles to biomedical and clinical problems
associated with the human circulatory system.

Topics to be covered include the following:

1. Formulation of Basic Fluid Mechanics Equations
2. Anatomy and Physiology of the Human Circulatory System
3. Rheology of Blood - Non-Newtonian Behavior
4. Steady Flows
a. Poiseuille Flow
b. Turbulence
¢. Collapsible Tubes
5. Unsteady Flows
a. Womersly Solution
b. Windkessel Model
8. Geometric Effects
7. Hemostasis, Thrombosis, and Atherosclerosis

Optional Topics (provided time available):

1. Introductory to Microcirculatory Flows
a. Stokes Flow
h. Flow around a sphere

2. Mass Transport/Interstitial Flows
a. Basic Definitions
b. Convection-Diffusion Equation
¢. Darcy-Brinkman Equations

COURSE OBJECTIVES/EXPECTED STUDENT OUTCOMES: By the end of this course, each student

should be able to:

1.
2.

Display understanding of the functional physiology and anatomy of the human circulation.

Apply sound mechanical engineering analytical approaches to model components of the
cardiovascular system (and other physiological systems) in its natural, as well as under
pathological, conditions.

Apply models to predict physiological and fluid mechanical behavior in the circulation.

Apply appropriate assumptions to the models for proper implementation and interpretation of the
results.

Analyze, interpret, and synthesize results from the literature related to biofluids methodologies.




ATTENDANCE POLICY: Attendance is recommended and will be considered when deciding borderline
- final grades.

EXCUSED ABSENCES: Students need to notify the professor of absences prior to class when possible.
S.R. 5.2.4.2 defines the following as acceptable reasons for excused absences: (a) serious illness, (b)
iliness or death of family member, (c) University-related trips, (d) major religious holidays, and (e) other
circumstances found to fit “reasonable cause for nonattendance” by the professor.

Students anticipating an absence for a major religious holiday are responsible for notifying the
instructor in writing of anticipated absences due to their observance of such holidays no later than the
last day in the semester to add a class.

Students who provide appropriate documentation of excused absences will be permitted to turn in late
assignments no later than “one (1) week after the absences” (University Senate Rules 5.2.4.2, B -16).

Students are expected to withdraw from the class if more than 20% of the classes scheduled for the
semester are missed (excused or unexcused) per university policy.

VERIFICATION OF ABSENCES: Students may be asked to verify their absences in order for them to
be considered excused. Senate Rule 5.2.4.2 states that faculty have the right to request “appropriate
verification” when students claim an excused absence because of iliness or death in the family.
Appropriate notification of absences due to university-related trips is required prior to the absence.

TEXTBOOK: This course will follow the format of the following textbook:

1. Biofluid Mechanics: The Human Circulation
by K.B Chandran, A.P. Yoganathan and S.E Rittgers
CRC, Taylor Francis Group

SUGGESTED TEXTBOOKS: For more information, the student is recommended to utilize other
sources of information. The following books are suggested.

3. Textbook of Medical Physiology
by Guyton
W.B. Saunders

1. Biofluid Mechanics
by J.N. Mazumdar
World Scientific

2. Biomechanics: Circulation (2nd Ed)
by Y.C. Fung
Springer




EVALUATION CRITERIA AND COURSE POLICY: Student learning and performance will be assessed
by class-related activities as described in the following table:

LEARNING/PERFORMANCE ASSESSMENTS POINTS®
1,2,3
| 5 Homeworks 50%
a. Assigned intermittently throughout course (10% ea)

b. Due 2 weeks after date of assignment
1 Midterm Quiz"*

I a. Possible in-class problem solving activities 25%,
b. Possible short answer, trueffalse, multiple choice, match, etc.
c. Test knowledge of topics not covered by previous tests

)1,4,5

1 Final Quiz (Comprehensive

1 a. Possible in-class problem solving activities 25%

b. Possible short answer, true/false, multiple choice, match, etc.

¢. Questions from Student Lectures

Footnotes

1. Grading for each homework assignment or exam will be graded according to a 1 — 100% scale. These scores will then be
weighted as described above.

2. Homework assignments will be due 1.5 to 2 wks after they are distributed.

3. Any late homework assignments will be given a 24 hour grace period, after which % letter grade (5%} will be deducted
from the assignment score for each additional late day.

4. Make-up exams will not be given unless the student gives a valid excuse (as defined above} for missing the test.

5. Undergraduate grades will be based on 80 total points.

Points will be totaled from those earned for each performance assessment criteria. Final letter grades
will then be assigned using the standard grading scale (A=90%-100%; B=80%-89% pts, C=70%-79%
pts; D=60%-69% pts; E=0%-59% pts).

A curve based upon the distribution of final scores may be applied to adjust final grades. If used, the
curve will make only small adjustments based upon the statistical distribution of overall scores. Scores
grouped near the top will get A's, the next major grouping gets B’s, etc. If anything, the curve will only
raise your grade; a curve will never lower a grade. For example, the lowest grade an 89% overall score
can get is B, but if there is a curve, it might be worth an A. Finally, consideration of a student’s
performance for grade adjustments based on curving depends on. satisfactory completion of ALL
assigned activities. Failure of the student to complete any of the assigned activities will forfeit that
student’s qualification to be considered for grade curving.

Undergraduate grades will be determined based on 80 total points. Final letter grades will be assigned
based on the grade scale noted above. The distribution of grades earned by all undergraduates in the
class will be used to determine the application of a grading curve as described above.

MID-TERM GRADES: Mid-term grades will be posted in myUK by the deadline established in the
Academic Calendar (http://www.uky.edu/Registrar/AcademicCalendar htm).

ACADEMIC INTEGRITY: Per university policy, students shali not plagiarize, cheat, or falsify or misuse
academic records. Students are expected to adhere to University policy on cheating and plagiarism in
all courses. The minimum penalty for a first offense is a zero on the assignment on which the offense
occurred. If the offense is considered severe or the student has other academic offenses on their
record, more serious penalties, up to suspension from the university may be imposed.

Plagiarism and cheating are serious breaches of academic conduct. Each student is advised to become
familiar with the various forms of academic dishonesty as explained in the Code

3of Student Rights and Responsibilities. Complete information can be found at the foliowing website:
http://www.uky.edu/Ombud. A plea of ighorance is not acceptable as a defense against the charge of




academic dishonesty. It is important that you review this information as all ideas borrowed from others
need to be properly credited.

Part Il of Student Rights and  Responsibilities (http:.//www.uky.edu/StudentAffairs/ Code/part2.html)
states that all academic work, written or otherwise, submitted by students to their instructors or other
academic supervisors, is expected to be the result of their own thought, research, or self-expression. In
cases where students feel unsure about the question of plagiarism involving their own work, they are
obliged to consult their instructors on the matter before submission.

When students submit work purporting to be their own, but which in any way borrows ideas,
organization, wording or anything else from another source without appropriate acknowledgement of
the fact, the students are guilty of plagiarism. Plagiarism includes reproducing someone else’s work,
whether it be a published article, chapter of a book, a paper from a friend or some file, or something
similar to this. Plagiarism also includes the practice of employing or allowing another person to alter or
revise the work which a student submits as his/her own, whoever that other person may be.

Students may discuss assignments among themselves or with an instructor or tutor, but when the
actual work is done, it must be done by the student, and the student alone. When a student’s
assignment involves research in outside sources of information, the student must carefully
acknowledge exactly what, where and how he/she employed them. If the words of someone else are
used, the student must put quotation marks around the passage in question and add an appropriate
indication of its origin. Making simple changes while leaving the organization, content and phraseology
intact is plagiarism.

Written assignments you turn in may be submitted to SafeAssign via Blackboard for comparison with a
collection of other previously submitted works and those available on public web sites.

ACCOMODATIONS DUE TO DISABILITY: If you have a documented disability that requires academic
accommodations, please see me as soon as possible during scheduled office hours. In order {o receive
accommodations in this course, you must provide me with a Letter of Accommodation from the
Disability Resource Center (Room 2, Alumni Gym, 257-2754, email address: jkarnes@email.uky.edu)
for coordination of campus disability services available to students with disabilities.

CLASSROOM BEHAVIOR: Please assist in creating a good learning environment free of distractions.
Use of cell phaones, including text messaging, is not permitted during class.




