
ENVE 5331: Advanced Mathematics for Environmental Engineering

      Fall 2020
Course Description:
Topics in environmental engineering mathematical analysis, including error analysis, parameter estimation, ordinary and partial differential equations in environmental engineering and numerical analysis
Location & Time:

MERC 102 11-1230 AM Beginning September 1, 2020 (the first two class meetings on August 25 and 27 will be online only)
All class meetings will be offered online via ZOOM or Microsoft TEAMS 

Join Zoom Meeting
https://us02web.zoom.us/j/83688533098?pwd=YlJIWllLcWV3V3E1NFFJRG5QUlFJZz09

Meeting ID: 836 8853 3098
Passcode: 2h519i
If Texas Tech University campus operations are required to change because of health concerns related to the COVID-19 pandemic, it is possible that this course will move to a fully online delivery format. Should that be necessary, students will need to have access to a webcam and microphone for remote delivery of the class. 
Instructor:

Prof. Danny D. Reible danny.reible@ttu.edu



MERC 111D

Office Hours:

Students are free to contact the instructor any time he is available but 1230-130 Tu-Th (immediately after class) are reserved for student time
Textbook:

Instructor Notes



Add’l
References: 



Fundamentals of Environmental Engineering, Reible, Lewis Publishers, 1999




Transport Phenomena, Bird, Stewart and Lightfoot, Wiley, 2002



Data Reduction and Error Analysis, Bevington & Robinson, 2003




Mathematics of Diffusion, Crank, Clarendon Press, 1975



Conduction of Heat in Solids, Carslaw and Jaeger, Oxford, 2011
Grade Basis:

Mid-term exam



35% 



Final Exam




35%




N homeworks                     


30 %
(N~8-10) 
Examinations:
Mid-Term Examination – TBD



Final Examination – 11-1230 November 24
Homework:

Homework will be selected to explore topics discussed in class as well as 




topics from the reading.  Student discussion of the homework is encouraged 


but the submitted work should be independent. 

Environmental Engineering Mathematics

Focus on methods for practical solutions of problems and modeling tools.  The emphasis of the lectures is on general principles, forms of the solutions  and practical methods rather than theory and derivation. 

Objectives

· Provide useful practical tools to manage data as well as formulate and solve conceptual and mathematical models for environmental systems

· Identify the structure of solutions to mathematical models for the purposes of concept testing and error identification

· Gain experience with MATLAB in the solution of these problems

Tentative Schedule – since this is a new class, the schedule will be modified as needed to meet student’s needs and interests

1) Treatment of Data 

a) Error propagation and confidence limits (Class 1/2)

b) Parameter estimation 

i) least squares fitting (Class 1/2)

ii) nonlinear least squares (Class 1/2)- MATLAB

c) Correlation 

i) Determining significant differences and trends (Class 3)

ii) Correlation, nonparametric correlation (Class 3)

d) Numerical algebra and optimization (Class 4)

i) Rootfinding

ii) Optimization

2) Ordinary Differential Equation Models

a) General Dynamic balances (Class 5)- coordinate and vector form

b) Stirred tank models (Class 6)

i) Transient Reaction

ii) Transient reaction with sorption onto solids 

iii) Solutions (Class 7)

(1) Variables separable equations

(2) 1st order linear equations

c) Plug flow and shell balance models (Class 8)

i) Steady plug flow balance

ii) Flow on inclined plane

iii) Flow in a tube (cylindrical shell balance)

iv) Diffusion from a sphere (spherical shell balance)

v) Steady Diffusion advection reaction in a layer 
(1) Nth order constant coefficient ordinary differential equations 

(a) Characteristic equation from homogeneous equation

(b) Method of undetermined coefficients for forcing functions

d) Steady state 1-d Advection-diffusion-reaction models

i) Sturm-Liouville problems (Class 9-10)

ii) Laplace transforms of ordinary differential equations (Class 11-13)

(1) Basic theory/analytical inversion/asymptotic forms 

(2) Numerical inversion of laplace transforms 

iii) Residence time distribution models (Class 14-15)

e) Numerical solution of differential equations- MATLAB

i) Explicit methods  -Runge Kutta (Class 16)

ii) Implicit/predictor corrector methods (Class 17)

iii) Linear systems of differential equations (Class 18)

iv) Generalized differential equation solvers (Class 18)

3) Distributed Parameter System Models

a) Scalar Transport equation and forms (Class 19)

i) Elliptic Forms 

ii) Parabolic Equations 

(1) Dynamic diffusion models

(2) Boundary layer equations

b) Analytical Solutions

i) Separation of Variables (Class 20-21)

ii) Similarity Transforms (Class 22)

iii) Laplace Transforms (Class 23)

c) Numerical models

i) Finite differences

(1) Finite differences and accuracy (Class 24)

(2) Crank Nicholson (Class 25)

(3) Implicit methods (Class 25)

(4) MATLAB, CapSim and Method of Lines (Class 26)

(5) Control volume formulations (Class 27)

ii) Basic structure of finite element methods (Class 27-28)

(1) COMSOL 

Important dates:

Classes Begin – August 24th

Labor Day Holiday – September 7th

Thanksgiving Vacation – November 25th – November 29th

Last day to drop without academic penalty – September 9th

Last day to drop with academic penalty (counts toward state drop limit) – November 24th

Last Day of classes – December 2nd

Policies:

All students should have a desktop or laptop computer that meets the laptop requirements of the Whitacre College of Engineering found at https://www.depts.ttu.edu/coe/dean/engineeringitservices/buyingtherightcomputer.php 
All students must review the syllabus and the requirements including the online terms and video testing requirements to determine if they wish to remain in the course. Enrollment in the course is an agreement to abide by and accept all terms. Any student may elect to drop or withdraw from this course before the end of the drop/add period.

Online exams and quizzes within this course may require online proctoring. Therefore, students will be required to have a webcam (USB or internal) with a microphone when taking an exam or quiz. Students understand that this remote recording device is purchased and controlled by the student and that recordings from any private residence must be done with the permission of any person residing in the residence. To avoid any concerns in this regard, students should select private spaces for the testing. The University library and other academic sites at the University offer secure private settings for recordings and students with concerns may discuss location of an appropriate space for the recordings with their instructor or advisor. Students must ensure that any recordings do not invade any third party privacy rights and accept all responsibility and liability for violations of any third party privacy concerns. Setup information will be provided prior to taking the proctored exam. For additional information about online proctoring, you can visit the online proctoring student FAQ.

Attendance

Class attendance and participation is encouraged but it is recognized that absences may be necessary for work or other commitments and no formal attendance is in force.  Inability to meet a scheduled examination time must be coordinated with the instructor in advance.  
Face coverings are required. Students attending the class in person are expected to enter the building wearing a face covering and keep it on throughout the class period and when walking through the building afterward. The Texas Tech University System has implemented a mandatory Facial Covering Policy to ensure a safe and healthy classroom experience. Current research on the COVID-19 virus suggests that there is a significant reduction in the potential for transmission of the virus from person to person by wearing a mask/facial covering that covers the nose and mouth areas. Because of the potential for transmission of the virus, and to be consistent with the University’s requirement, students in this class are to wear a mask/facial covering before, during, and after class. Observing safe distancing practices within the classroom by spacing out and wearing a mask/facial covering will greatly improve our odds of having a safe and healthy in-person class experience. Any student choosing not to wear a mask/facial covering during class will be directed to leave the class and will be responsible to make up any missed class content or work.
Students are expected to sit at a minimum of six feet apart. A required seating chart will be created once everyone is positioned with appropriate social distancing.  There will also be an orderly procedure, designed to ensure social distancing, for exiting the classroom.
Given the current situation, lectures may be recorded.  Be aware that the video recording may include partial or full view of students in the class along with audio if a question is asked.  The recording equipment is set up to capture the professor and their computer setup so anything in that vicinity will appear in the recordings.
Some students may have extended absences. To avoid students feeling compelled to attend in-person class periods when having symptoms or feeling unwell, a standard policy is provided that holds students harmless for illness-related absences.
In the event a class member has a positive case of COVID-19, the TTU System and University-wide guidance is given as a flowchart titled “COVID-19 Positive Student Test Notification and Protocol” at the end of this syllabus. Be prepared to review protocol and point students to sources of information so they will know what to expect should a member of the class have a positive case of COVID-19.

Keep in mind the instructor must review the following criteria when considering an accommodation for a student: (1) whether the requested accommodation would make a substantive alteration of the course material or objectives; (2) whether the accommodation provides an equally effective alternative to the original objectives or activities of the class; and (3) whether the accommodation can be uniformly applied should more than one student request it. If the instructor can satisfactorily address these three requirements for accommodation, and is comfortable providing it, then it is appropriate to do so. If the instructor (IoR) feels unable to provide accommodation that satisfies these three criteria or is unsure how the requested accommodation can be provided, the IoR might suggest that the student work with SDS to provide a Letter of Accommodation (LOA).

Excuses for Religious Holidays
"Religious holy day" means a holy day observed by a religion whose places of worship are exempt from property taxation under Texas Tax Code §11.20. A student who intends to observe a religious holy day should make that intention known in writing to the instructor prior to the absence. A student who is   absent from classes for the observance of a religious holy day shall be allowed to take an examination or complete an assignment scheduled for that day within one week after the absence. A student who is excused under section 2 may not be penalized for the absence; however, the instructor may respond appropriately if the student fails to complete the assignment satisfactorily.
Students with Disabilities

Any student who, because of a disability, may require special arrangements in order to meet the course requirements should contact the instructor as soon as possible to make any necessary arrangements. Students should present appropriate verification from Student Disability Services during the instructor’s office hours. Please note: instructors are not allowed to provide classroom accommodations to a student until appropriate verification from Student Disability Services has been provided. For additional information, please contact Student Disability Services in West Hall or call 806-742-2405. 

Academic Integrity

Academic integrity is taking responsibility for one’s own class and/or course work, being individually accountable, and demonstrating intellectual honesty and ethical behavior. Academic integrity is a personal choice to abide by the standards of intellectual honesty and responsibility. Because education is a shared effort to achieve learning through the exchange of ideas, students, faculty, and staff have the collective responsibility to build mutual trust and respect. Ethical behavior and independent thought are essential for the highest level of academic achievement, which then must be measured. Academic achievement includes scholarship, teaching, and learning, all of which are shared endeavors. Grades are a device used to quantify the successful accumulation of knowledge through learning. Adhering to the standards of academic integrity ensures grades are earned honestly. Academic integrity is the foundation upon which students, faculty, and staff build their educational and professional careers. [Texas Tech University (“University”) Quality Enhancement Plan, Academic Integrity Task Force, 2010] 

Discrimination, Harassment, and Sexual Violence 

Texas Tech University is committed to providing and strengthening an educational, working, and living environment where students, faculty, staff, and visitors are free from gender and/or sex discrimination of any kind. Sexual assault, discrimination, harassment, and other Title IX violations are not tolerated by the University. Report any incidents to the Office for Student Rights & Resolution, (806)-742-SAFE (7233) or file a report online at titleix.ttu.edu/students. Faculty and staff members at TTU are committed to connecting you to resources on campus. Some of these available resources are: TTU Student Counseling Center, 806- 742-3674, https://www.depts.ttu.edu/scc/(Provides confidential support on campus.) TTU 24-hour Crisis Helpline, 806-742-5555, (Assists students who are experiencing a mental health or interpersonal violence crisis. If you call the helpline, you will speak with a mental health counselor.) Voice of Hope Lubbock Rape Crisis Center, 806-763-7273, voiceofhopelubbock.org (24-hour hotline that provides support for survivors of sexual violence.) The Risk, Intervention, Safety and Education (RISE) Office, 806-742-2110,  https://www.depts.ttu.edu/rise/ (Provides a range of resources and support options focused on prevention education and student wellness.) Texas Tech Police Department, 806-742- 3931,http://www.depts.ttu.edu/ttpd/ (To report criminal activity that occurs on or near Texas Tech campus.)

Civility in the Classroom

Texas Tech University is a community of faculty, students, and staff that enjoys an expectation of cooperation, professionalism, and civility during the conduct of all forms of university business, including the conduct of student–student and student–faculty interactions in and out of the classroom. Further, the classroom is a setting in which an exchange of ideas and creative thinking should be encouraged and where intellectual growth and development are fostered. Students who disrupt this classroom mission by rude, sarcastic, threatening, abusive or obscene language and/or behavior will be subject to appropriate sanctions according to university policy. Likewise, faculty members are expected to maintain the highest standards of professionalism in all interactions with all constituents of the university (www.depts.ttu.edu/ethics/matadorchallenge/ethicalprinciples.php).

If you identify as lesbian, gay, bisexual, transgender, queer, intersex, and asexual (LGBTQIA) community resources are available through the Office of LGBTQIA within the Center for Campus Life, Student Union Building Room 201, www.lgbtqia.ttu.edu, 806.742.5433.  Within the Center for Campus Life, the Office serves the Texas Tech community through facilitation and leadership of programming and advocacy efforts. This work is aimed at strengthening the lesbian, gay, bisexual, transgender, queer, intersex, and asexual (LGBTQIA) community and sustaining an inclusive campus that welcomes people of all sexual orientations, gender identities, and gender expressions.
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Fever   or   chills;   Cough;   Difficulty   breathing;   Fatigue;   Muscle   or   body   aches;   Headache;   New   loss   of   taste   or   smell;   Sore   throat;   Congestion   or   runny   nose;   Nausea   or   vomiting;   Diarrhea  

  Notification   to Class   by   the IoR   That   a   Positive   Case   Has   Been Identified   in   the   Class,   and   That Additional   Information   Will Follow     Illness - related  Notifications to   Instructors  of   Record   (IoR)  by   Assoc. Deans   through DoS/SHS     Illness - related  Notifications to   Students/Roommates  by   Contact   Tracing   Team  

Student/Roommate   Isolation   Period  


Attachment A: Illness-Based Absence Policy



If at any time during this semester you feel ill, in the interest of your own health and safety as well as the health and safety of your instructors and classmates, follow the steps below and do not attend face-to-face class meetings or events. The steps outlined below should be followed to ensure your absence for illness will be excused. These steps also apply to not participating in synchronous online class meetings if you feel too ill to do so and missing specified assignment due dates in asynchronous online classes because of illness.



1. If you are ill and think the symptoms might be COVID-19-related:

a. Call Student Health Services at 806.743.2848 or your health care provider.  After hours and on weekends contact TTUHSC Nurse-on-Demand (After Hours/Weekends) at 806.743.2911.

b. Self-report immediately using the Dean of Students COVID-19 webpage (https://www.depts.ttu.edu/dos/COVID-19Absence.php). This website has specific directions about how to upload documentation from a medical provider and what will happen if your illness renders you unable to participate in classes for more than one week.

c. If your illness is determined to be COVID-19-related, all remaining documentation and communication will be handled through the Office of the Dean of Students, including notification of your instructors of the period of time you may be absent from and may return to classes.

d. If your illness is determined not to be COVID-19-related, please follow steps 2.a-2.d below.



2. If you are ill and can attribute your symptoms to something other than COVID-19:

a. If your illness renders you unable to attend face-to-face classes, participate in synchronous online classes, or miss specified assignment due dates in asynchronous online classes, you are encouraged to visit with either Student Health Services at 806.743.2848 or your health care provider. Note: that Student Health Services and your own and other health care providers may arrange virtual visits.

b. During the health provider visit, request a “return to school” note;

c. E-mail the instructor a picture of that note;

d. Return to class by the next class period after the date indicated on your note.



Following the steps outlined above helps to keep your instructors informed about your absences and ensures your absence or missing an assignment due date because of illness will be marked excused. You will still be responsible to complete within a week of returning to class any assignments, quizzes, or exams you miss because of illness.
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Student Exhibits Symptoms for COVID-19



No

Yes. Student Should Begin Isolation and Contact TTU Student Health Services (SHS) at 806.743.2848 between 8:00 a.m. and 5:00 p.m. on Monday through Friday. Students Experiencing Symptoms After Operating Hours and

On Weekends Should Contact the Texas Tech Physicians Nurse on Demand at 806.743.2911.

Student Should Practice Physical Distancing and Make Use of Appropriate Personal Protective Equipment as Expected by the University. Student Should Refer to Texas Tech Commitment website.



Student Tests Negative. Student Should Consider Isolation for an Appropriate Period of Time.



Student Tests for COVID-19



Student Tests Positive

Exposed. Student had close contact (within 6 feet for 15 minutes or more in the last 48 hours) with a probable or confirmed

COVID (+) case.

Notifications Occur:

· Lubbock County Health Department

· Office of the Dean of

Students (DoS)

· Student Health Services (SHS)

· Student Housing (on/off campus)



Cleaning and Sanitization Protocols Are Implemented by Appropriate Area

Student May Contact the Office of the Dean of Students for Illness– or Quarantine– related Absences. 806.742.2984





Fever or chills; Cough; Difficulty breathing; Fatigue; Muscle or body aches; Headache; New loss of taste or smell; Sore throat; Congestion or runny nose; Nausea or vomiting; Diarrhea















		





























	

  	

Notification to Class by the IoR That a Positive Case Has Been Identified in the Class, and That Additional Information Will Follow



Illness-related Notifications to Instructors of Record (IoR) by Assoc. Deans through DoS/SHS



Illness-related Notifications to Students/Roommates by Contact Tracing Team



** IOR  Instructor of Record



This document is intended to be a general guide. Circumstances regarding individual students will vary.Student/Roommate Isolation Period



The COVID-19 Helpline is available for students, staff, and faculty at TTU and TUHSC.

Callers who think they may have COVID-19 will be able to speak with a nurse. 
Rev: 7/22/2020 3:37 PM
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