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Detailed Course Syllabus

(Distributed to Students at the beginning of the Semester)

ABET Outcomes measured using course should be

explicitly listed in the syllabus

Course Description in ABET Format 

CHEMICAL ENGINEERING DEPARTMENT

CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I
	1.
	Course number and name:
	CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I  


	2.
	Credits and contact hours:
	1 credit hour; 4 contact hours



	3.
	Instructor’s or course 

coordinator’s name:
	Dr. Lealon L. Martin


	4.
	Text book: Title:
	CHEMICAL ENGINEERING LABORATORY MANUAL


	
	                  Author:
	Gabitto Antoine Martin 



	
	                  Publisher, Year & Edition:
	Prairie View A&M University


	 
	a. Other Supplemental material
	Holman, J. P., Experimental Methods for Engineers, 4th Ed., McGrawHill, New York, 1986. 

Fahien, R. W., Fundamentals of Transport Phenomena, McGrawHill, New York, 1993.

N. de Nevers, Fluid Mechanics for Chemical Engineers. 3rd edition, McGraw-Hill, 2005, ISBN: 978-0-07-256608-6

McCabe, Smith and Harriott, Unit Operations of Chemical Engineers, 7th Edition, McGraw-Hill, 2005, ISBN: 0-07-284823-5

Geankoplis, C.J., Transport Processes and Separation Process Principles. 4th Edition, ISBN: 0-13-101367-X



	5.
	Specific course information
	

	
	a. Brief description of the content of the course (catalog description)
	CHEG 4011 Chemical Engineering Laboratory II. (1-0) Credit 1 semester hours. Chemical engineering laboratory directed to separation processes such as gas absorption, fractional distillation, extraction, and drying. Study of reaction rates and equilibria in simple chemical systems. Emphasis is placed upon experimental data required for the scale-up to commercial scale equipment.


	
	b. Prerequisites or Co-requisites
	CHEG 3023 (may be taken concurrently) and CHEG 3043 (may be taken concurrently) and (SPCH 1003 (may be taken concurrently) or COMM 1003 (may be taken concurrently)) and (ENGL 1133 (may be taken concurrently) or ENGL 1143 (may be taken concurrently)) and PHYS 2511 (may be taken concurrently) and PHYS 2521 (may be taken concurrently) and CHEM 1021 (may be taken concurrently).


	
	c. *Indicate whether a required, elective, or selected elective (as per definition provided) course in the program

	Required

	6.
	a. Specific goals for the course specific outcomes of instruction (e.g. The student will be able to explain the significance of current research about a particular topic.)

Students will be able to:


	b. Explicitly indicate which of the student outcomes listed in Outcomes 3, 5, and 6 or any other outcomes are addressed by the course. 

The specific goals for the course specific outcomes listed on the left column will address the following student learning outcomes:

	
	1. Demonstrate ability to perform quantitative physical measurements, operate, laboratory scale equipment. 
2. Demonstrate ability to plan, design, and evaluate experiments. 
3. Demonstrate ability to communicate effectively in oral and written formats. 
4. Demonstrate familiarity with commercial scale equipment. 
	Outcome 3

Students will have the ability to communicate effectively with a range of audiences.
Outcome 5
Students will have the ability to (1) function effectively on a team whose members together (2) provide leadership, create a collaborative and inclusive environment, (3) establish goals, plan tasks, and meet objectives.
Outcome 6
Students will have the ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions.

	
	
	

	
	
	

	
	
	


	
	Laboratory Safety and Loss Prevention (Video Presentation) (3 hours)
Laboratory Safety and Loss Prevention Quiz (3 hours)
Design of Experiments and Quiz (3 hours)
Fractionation (Expt. No. 1) (3 hours)
Centrifugal Pump (Expt. No. 2) (3 hours)
Gas-Liquid Absorption (Expt. No. 3) (3 hours)
Bernoulli’s Law Verification (Expt. No. 4) (3 hours)
Friction losses in pipelines (Expt. No. 5) (3 hours)
Design of Experiments (Assignment project) (3 hours)  
	

	
	
	


*Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are optional for students, and selected elective courses are those for which students must take one or more courses from a specified group

Additional Course Syllabus Information

Instructor:  

Dr. Lealon L. Martin,  Lecturer




C.L. Wilson, Room 201F




Phone: (936) 261-9411




E-mail:  llmartin@pvamu.edu

Office Hours:

T 2:00 – 3:00pm; W 1:00 – 2:00pm; R 11:00am – 12:00pm

University Rules and Procedures
Disability statement (See Student Handbook):  

Students with disabilities, including learning disabilities, who wish to request accommodations in class should register with the Services for Students with Disabilities (SSD) early in the semester so that appropriate arrangements may be made.  In accordance with federal laws, a student requesting special accommodations must provide documentation of their disability to the SSD coordinator.  

Academic misconduct (See Student Handbook):  

You are expected to practice academic honesty in every aspect of this course and all other courses. Make sure you are familiar with your Student Handbook, especially the section on academic misconduct.  Students who engage in academic misconduct are subject to university disciplinary procedures.  Calculators are limited to basic scientific and graphing functions for exams and quizzes (those with USB or other data exchange port are prohibited).

Forms of academic dishonesty:  

1. Cheating: deception in which a student misrepresents that he/she has mastered information on an academic exercise that he/she has not mastered; giving or receiving aid unauthorized by the instructor on assignments or examinations. 

2. Academic misconduct: tampering with grades or taking part in obtaining or distributing any part of a scheduled test.  

3. Fabrication: use of invented information or falsified research.  

4. Plagiarism: unacknowledged quotation and/or paraphrase of someone else’s words, ideas, or data as one’s own in work submitted for credit. Failure to identify information or essays from the Internet and submitting them as one’s own work also constitutes plagiarism.    

5. Use or possession of textbook solution manual.  Since these are restricted by the copyright holder to teaching faculty only who are then prohibited from sharing with students, there is no legitimate way for a student to have a copy of the solution manual. 

Nonacademic misconduct (See Student Handbook)

The university respects the rights of instructors to teach and students to learn.  Maintenance of these rights requires campus conditions that do not impede their exercise. Campus behavior that interferes with either (1) the instructor’s ability to conduct the class, (2) the inability of other students to profit from the instructional program, or (3) campus behavior that interferes with the rights of others will not be tolerated. An individual engaging in such disruptive behavior may be subject to disciplinary action. Such incidents will be adjudicated by the Dean of Students under nonacademic procedures. 

Sexual misconduct (See Student Handbook):  

Sexual harassment of students and employers at Prairie View A&M University is unacceptable and will not be tolerated.  Any member of the university community violating this policy will be subject to disciplinary action.  

Attendance Policy: 

Prairie View A&M University requires regular class attendance.  Excessive absences will result in lowered grades.  Excessive absenteeism, whether excused or unexcused, may result in a student’s course grade being reduced or in assignment of a grade of “F”.  Absences are accumulated beginning with the first day of class.

Student Academic Appeals Process

Authority and responsibility for assigning grades to students rests with the faculty.  However, in those instances where students believe that miscommunication, errors, or unfairness of any kind may have adversely affected the instructor's assessment of their academic performance, the student has a right to appeal by the procedure listed in the Undergraduate Catalog and by doing so within thirty days of receiving the grade or experiencing any other problematic academic event that prompted the complaint. 

Laboratory Reports – written descriptions of lab. experiments including results, calculations, and conclusions. 

Laboratory Oral Presentations – one or more oral assignments, often groups, designed to supplement and reinforce course material 

Quizzes – announced or surprise in-class assignments to promote student accountability.  

Design of One Experiment – one proposed experiment on the lab. subject areas. It will be evaluated through an oral presentation and a written report.

Participation – participation is evaluated based on attendance, preparation, and active participation in each laboratory experiment – which compulsory for each individual student. Failure to arrive on time or failure to pass pre-lab quizzes amounts to a “zero” participation grade for that week’s lab experiment.      

Grading Matrix 

	Item (Averages)
	Weight %
	
	Grade
	Percentages

	Quizzes
	10
	
	A

B

C

D

F
	100-90

89-80

79-70

69-60

59 or below

	Lab Participation
	10
	
	
	

	Lab Reports
	40
	
	
	

	Final Presentation
	20
	
	
	

	Design of Experiments
	20
	
	
	


    Total                                      100

Course Procedures 

Academic Calendar (Attached to end of syllabus - You should check online schedule for the accuracy of dates)

Textbook Policy 

Students must acquire the textbook that is listed as “required” on the course syllabus.  The textbook must be acquired by the 10th class day. Students are not allowed to share textbooks with other students who are currently registered in the same class. Failure to acquire (or show proof of purchase) the required textbook by the 10th class day will result in the student being administratively dropped from the course. The University will assess financial obligations for the course to the student as with any other dropped class according to the fee schedule.  In addition, your financial aid may be affected by the subsequent registration action(s).   

Go to http://www.pvamu.edu/pages/195.asp for the Roy G. Perry College of Engineering Textbook Policy. 

Conduct

1. Students will conduct themselves in a manner that is respectful to their fellow classmates and the instructor at all times.

2. Cell phones MUST be turned off during class time.  Students are NOT allowed to leave class to answer cell phones. 

3. Students are NOT allowed to wear caps/hats in class 

4. Arrive to class prepared to discuss lesson.   

5. Always bring essential tools: Textbook, paper, calculator. 

Submission of Assignments

All assignments are due by default one week after being given, unless otherwise stated.  All written assignments are due directly to the Instructor, prior to the start of class or the assignment will not be accepted. All assignments should be written on one side of the page only, and should use the appropriate cover sheet, with the name, assignment title and date. All pages should be numbered. Failure to use the correct format will result in the assignment grade being reduced by 20%.  

Course schedule

	Week 1
	Laboratory Safety and Loss Prevention (Video Presentation & Quiz)

Syllabus & Experiments Overview

	Week 2
	No lab – Labor Day

	Week 3
	All Topics*. All groups will perform a lab every other week.

	Week 4
	Submit Report

	Week 5
	All Topics*. All groups will perform a lab every other week.

	Week 6
	Submit Report

	Week 7
	All Topics*. All groups will perform a lab every other week.

	Week 8
	Submit Report

	Week 9
	All Topics*. All groups will perform a lab every other week.

	Week 10
	Submit Report

	Week 11
	Design of Experiments

	Week 12
	Design of Experiments

	Week 13
	Design of Experiments

	Week 14
	Final Report & Presentation

	Week 15
	


*Topics

Topic 1   Overall Column Efficiency

Topic 2   Centrifugal Pump

Topic 3   Fluid Flow in a Packed Tower

Topic 4   Fluid Flow in Pipes

. 

NOTE:

1.
Please read the UNIVERSITY CLASS ATTENDANCE POLICY (undergraduate


catalog, 2005-2007, pp. 111).

2.
Please read the University Policy on Academic Honesty (undergraduate catalog, 


2005-2007, pp. 111-116).

End of Semester

Course Assessment Report

This summary contains the following Information

1.  Performance Statistics

· Total number of students in class

· The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course was assessed. 
· The acceptable class average for the class in each outcome area as set by the Chemical Engineering Department. 

· Percentage of students who scored below the expected average in each outcome.

2.  Implementation Summary

· Brief summary of plans implemented during the semester based on last assessment report

3.  Perceived Problems

· Dr. Martin’s critical evaluation of perceived problems that affected students’ performance. 
4.  New Plans for Addressing Problems

· Instructor’s plans for addressing the perceived problems the next time the class is taught.
5.  Overall Trend over last three assessment periods
· Instructors summary of overall performance trend for each outcome measured over the last three periods.
5.  Were Expectations Met?
· Answer YES if the class average was above the expected average and the stated percentage of students scored at or above the expected average, else answer NO.
END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I
FALL 2019 SEMESTER



Report Prepared by: Dr. Lealon L. Martin


Report Date:
December 19, 2019  



	Semester
	Analysis Type
	Number of Students
	Outcome 2

An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factor
	Outcome 4

An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts.
	Outcome 7

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

	
	
	
	Expected Average
	Class Average
	% Students Meeting

Expected Average
	Expected Average
	Class Average
	% Students Meeting

Expected Average
	Expected Average
	Class Average
	% Students Meeting

Expected Average

	Fall 2019
	Direct
	12
	75
	83.0
	83
	75
	85.0
	83.0
	75
	80.0
	63.5

	Fall 2018
	Direct
	26
	75
	78
	86
	75
	76
	57
	75
	80
	86

	Fall 2017
	Direct
	37
	75
	81
	100
	75
	85
	100
	75
	84
	100

	Implementation Summary
	
	The importance of the foundation courses in the curriculum and students’ abilities in these courses were stressed at the start of the course. Students were provided handouts briefly outlining the design of chemical plants.
	Lectures on professionalism and ethics were to be given to the students during the semester followed by a homework assignment.
	The importance of students’ abilities to show impact of their grass-roots plant on society as a whole was stressed at the beginning of the course. A lecture on safety was planned for the semester. A lecture on safety was planned for the semester.

	Perceived Problems
	
	Some of the students could not perform simple material and energy balances as part of their preliminary designs. Students’ skills in screening process alternatives and process description need improvement.
	Although the performance of the met the expected class average, 17 % of the expected performed below the expected average. The students’ reports in the homework assignment highlighting ethical issues need further improvement.
	Although the students’ performance was satisfactory, some of the students only provided a sketchy overview and did not adequately address the global and societal impact of their projects.

	Plans for Addressing Problems
	
	The following will continue to be recommended for implementation. 1. Provide students with reading and homework assignments on designing of units of the process plant, 2. Review process screening and examples of detailed process description and example of material balance concepts such as recycle, purge, and bypass.
	The instructor should:

Continue providing reading assignments of case studies in ethics
	The following is recommended for implementation.   

More homework assignments should be given early in the semester next time the course is offered and students asked to discuss the positive and negative impact of the process globally and locally.

	Overall Trend over Periods
	
	Students’ performance was above average in general compared to the performances in previous semesters. This was also observed by alumni evaluating students at the end of the semester.
	The students’ performance was well above the expected average and average over the period. The performance was 26 % points above that of fall 2018.
	The students’ performance was above the expected average. The performance was  23% points lower  compared to the fall 2018.

	Were Expectations Met?
	Average≥70%? and 

≥70% students avg. ≥70%?
	YES
	YES
	YES



Grade Sheet Showing

Student and Class Performance in Outcomes

The computed semester average in each outcome 

as stated in the Assessment report are 

highlighted in boldface 

Grade Sheet Showing Student and Class Performance in Course Outcomes
CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I Fall 2019

	ABET OUTCOME
	Outcome 2: An ability to apply engineering design to produce solutions that meet specified needs 
	 
	Outcome 4: An ability to recognize ethical and professional responsibilities in engineering situations 
	 
	Outcome 7: An ability to acquire and apply new knowledge as needed

	STUDENT
	SCORES
	 
	SCORES
	 
	SCORES

	1
	75
	 
	85
	 
	75

	2
	75
	 
	85
	 
	75

	3
	75
	 
	85
	 
	75

	4
	75
	 
	85
	 
	75

	5
	75
	 
	85
	 
	75

	6
	72
	 
	85
	 
	73.5

	7
	72
	 
	85
	 
	73.5

	8
	72
	 
	85
	 
	73.5

	9
	72
	 
	85
	 
	73.5

	10
	72
	 
	85
	 
	73.5

	11
	79
	 
	90
	 
	72.5

	12
	79
	 
	90
	 
	72.5

	13
	79
	 
	90
	 
	72.5

	14
	79
	 
	90
	 
	72.5

	15
	79
	 
	90
	 
	72.5

	16
	90
	 
	95
	 
	85

	17
	90
	 
	95
	 
	85

	18
	90
	 
	95
	 
	85

	19
	90
	 
	95
	 
	85

	20
	90
	 
	95
	 
	85

	21
	93
	 
	85
	 
	90

	22
	93
	 
	85
	 
	90

	23
	93
	 
	85
	 
	90

	24
	93
	 
	85
	 
	90

	25
	89
	 
	70
	 
	85

	26
	89
	 
	70
	 
	85

	27
	89
	 
	70
	 
	85

	28
	89
	 
	70
	 
	85

	29
	89
	 
	70
	 
	85

	 
	
	
	
	
	 

	AVERAGE
	83
	 
	85
	 
	80


OUTCOME SPECIFIC ASSIGNMENTS 

USED TO ASSESS OUTCOMES

(Provide at least two assignments used to specifically measure each outcome and justify the suitability of the assignments for the outcome being measured)


CHEMICAL ENGINEERING DEPARTMENT 
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

CHEG 4472-P02 SENIOR DESIGN  & PROFESSIONALISM I  
FALL 2019

Instructor:  DR. LEALON L. MARTIN
Title of Assignment


Outcome Measured Using this Assignment


Check the engineering design characteristics related to this assignment

	X
	Involves  identifying the specific needs to be met by defining/understanding the problem  and developing plans for the project to satisfy the need

	
	Involves conducting a  review of the literature and performing preliminary design by generating alternative ideas/solutions and applying creativity 

	
	Involves performing detailed engineering design leading to specification and fabrication/selection  of components for system being designed.

	
	Involves consideration of  one or more of the following (Please check those involved in this assignment.)    

	
	
	Public health

	
	
	Safety and welfare

	
	
	Global factors

	
	
	Cultural factors

	
	
	Social factors

	
	X
	Environmental factors

	
	X
	Economic factors

	
	Involves fabrication and testing of model or prototype


    Brief justification of the suitability of assignment for the outcome


DEPARTMENT OF CHEMICAL ENGINEERING

SENIOR DESIGN & PROFESSIONALISM I CHEG 4472

COURSE ASSESSMENT GRADING SCHEME & OUTCOME 

ASSESSMENT SHEET FOR FALL 2019 SEMESTER


ABET Outcome 2: An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factor.  

 Assignments that test competency in this area will include problems testing students’ understanding of the design process, identification of a need, problem definition, project planning, project management, information gathering, idea generation and creativity, feasibility studies and evaluation of ideas to select the most feasible and suitable concept, appropriate of the process, performing design calculations and evaluating the design solution.


Name:____________________________________________________________

Title of Assignment:_______Problem Statement and Design Basis_____       Due Date____________

	Competency Area
	Max for this Assignment
	Student’s Score

	ABET Outcome 2: An ability to design a system, a component, or process to meet desired needs within realistic constraints
	
	

	2.1.  Ability to Plan the Project 

Students ability to

(i)       Define the design strategy and methodology,

(ii) Identify and break down work into tasks and subtasks and identify the personnel and deliverables for each..
	60
	

	2.2.  Ability to Plan the Project 

Students ability to

(iii) Develop a Gantt chart and critical path analysis for managing the project
(iv) Establish major milestones for tracking progress and define performance metrics to measure success 
	40
	

	TOTAL


	100
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TO: Dr. Martin

FROM: Sabrina Noe, Charles Kellum, Unyime Effiong, Kameron Flournoy, Temiloluwa Oluyadi

RE: Production of Glucose-Fructose Syrup

In response to the high demand for an alternative healthier sweetener options, glucose-
fructose syrup will decrease in marginal demand worldwide. Our team decide to come up with
alternative raw materials that will meet these demands for the public. The raw materials we
decided to investigate are cassava or sweet potatoes. Based on research, they have shown to
be a more healthier options than high fructose syrup obtained from corn. Limitations based on
our preliminary studies are location, perishability, and economic profitability for product.

Glucose-fructose syrup is developed from these following steps:

Raw material [to be decided] is processed to obtain starch

Starch will go through hydrolysis to produce glucose

Glucose goes through isomerization to develop glucose-fructose solution
Glucose-Fructose solution is refined into different concentration [preferable
concentration is HFCS 55%]

PR

Our team will do preliminary energy and material balances for the glucose-fructose plant. For
the time being, process equipment specifications have not been considered. The overall
production design has been the main focus. We considered the economic benefits for multiple
raw materials such as corn, sweet potatoes, cassava, and wheat. Cassava has a cost of $45 per
US ton compared to sweet potatoes costing $90 per US ton. Corn is the most popular raw
material to use due to many by-products it produces and has a cost of $154 per US ton.

Our design basis will be attached to this report. Our team will submit a final report that
summarizes our project by December 10%, 2019.
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Plant Capacity

Design Capacity: 5,0000 tons per year

Design Operating Time: 300 days per year

Raw Materials

Sweet Potatoes (solid starch), at 77°F and 1 atm, ph value 5.3-5.6
Cassava (solid starch), at 77°F and 1 atm, ph value 5.4

Product Glucose-Fructose Syrup Specifications

HFCS 42, Liquid, 58% glucose; 42% fructose at 77°F and 1 atm, ph 3.2-3.4

HFCS 55, Liquid, 45% glucose; 55% fructose at 77°F and 1 atm, ph 3.2-3.4

Utility Specifications for Catalytic Reactors

High temperature resistance @ — enyzme, activity 20000 u/g

Saccharification enzyme, activity 50000 u/g

Isomerusm enzyme, activity greater than 360 u/g

Ambient Conditions

Maximum Temperature: 95°F
Minimum Temperature: -10°F
Relative Humidity: 25-95%

Maximum Windspeed: 30 mph
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To: Dr. I?LrMm:till:‘—« / September 16, 2019

>

Eroffr. Cayla Guillery? Michasl Aliado,
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T deyemi, Nigel Brooks Jr., ‘ :
- S 7%2 577

Javon Anderson

RE: Case Study for the Grassroots Design & Comissioning of a Methyl Ethyl Ketone Plant
-7

\C In response to the increasing demand for Methyl Ethyl Ketone (MEK), a local &,’/
petrochemncal;nmp_g_ny is considering the commissioning of a new MEK plant in Baytown, TX.

Thls,c?'npfany has requesﬁd{h;t preliminary designs be drafted for a grassroots plant that

/a4) Fi

protuces 110,000,000 kilograms of MEK per year: MEK is primarily produced in the Asia Pacific
region, a \le-the:é-arehHI&te majp_rpredrqf_/_jspf MEK in the US region. The start-up of a
MEK plant in the US ‘would bring ing tremendous savings to consumers as the costs of importing
Chinese and Taiwanese MEK would be mitigated.
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Plant Capacity .

Design capacity: (12557 kg/hr

Design operating time: 7,500 hr/yr
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FROM: Hector Bustos Escudero, Angela Epperson, Randall Clark, MichaelDrey, & Chris Duruzor

& W Ae s P y,ccw))
RE: Plant designforthe manufacture ofethyl -benzene
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Due to the demand for ethyl-benzene within the United States, asouthernpetrochemicalcompanyhas—

askedfordevelopment of an ethyl-benzeneplant. Thiseompany-hasasked for our departmentte-
d eliminary designs forthe productien plant. Research teams have conducted that an estimated
80/x 106 kﬁ of ethylbenzene peryear.

b
Ethylbenzene will be produced from the raw materials of benzene and ethylenethrough a liquid-phase

benzene alkylation process:
Do NO7T— WEE P

CyH, + CgHs 9m /
4——/
ucttowards the respiratory system which is

_..--"""-/
nzeneisan-extremely flammable and hazardous pro
,usedto;hact with ethylene through liquid-phase benzene alkylation. Di-ethylbenzene is an undesirable

L:roduct created during the production of ethylbenzenewhich can be reacted with benzene toform

benzene as &D engineers within the company have assured the production of ethylbenzene
’fﬁ) will be sold to a styrene production company forfurther processing. |
o _

Please-notifyyourdepartmentto-complete preliminaryenergyand-material-balancesto ensure
praductionrates-meetexpectationsandene gv-cm process flow diagram will also,be neededin
ordert e/er{:cc}»unt for jnstrumentsand de’%dlsta betw en one anotherwhile alzl .ensuring space
wﬂ)) provided fef possible }; ure repa ce the likelihood of producing any undesirable
products, the molar ratio ofC,H,/C¢Hg should be 1:8 in addition to a maximum temperature of 500 K.
Due to potential cost issues, it has been stated thatthe energy costs required should be within range
and feasible forthe company. It is important that yourteam is able to create a process that
demonstrates an energy-efficient process to maintain.

A design basis is attached for further details. A simulation and final reportincluding details of a piping &
instrumentation diagram based on our research will be submitted by November 25, 2019.



[image: image6.jpg]Hector Bustos Escudero
Angela Epperson
Randall Clark

Michael Drey

o E£
Chris Duruzor }ﬂjé’ zr?

L
L4 %38
Zf
795

6
322_
—<7
75

DESIGN BASIS
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Plant Capacity yeany fﬂ /704 a/ {/’963 %}

Design capauty 80, 00

Design operat ng 1me—“8322 hr/yr[j g,760 ’;”%M/ J

Raw Materials

Ethylene (liquid, 99.95+% pure), at lg and 294 psig

Benzene (gas, 99.95%% pure), at 145°F and 294 psig

Product Ethyl Benzene (EB) Specification
Liquid, 99.8% pure, at 145°F max and, 1.5 psig

Utilities Available at Battery Limits
Steam: High pressure; saturated, at 300 psig

Medium pressure, saturated, at 150 psig
Low pressure, saturated, at 50 psig
Condensate return at 2 psig, min.

Pressure Drops for Process Streams
Distillation Column: 2 psi for gases (or condensation)

5 psi for liquids (or boiling)
Reactors: 10 psi maximum total

Ambient Conditions
Maximum temperature: 440°F

Minimum temperature: 60°F

(37
. 94
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In response to growing demands for nitric acid, a chemical company is building a

manufacturing plant to produce. A-company-asked-our team-to-ereate a preliminary-designfor—

I
-this-proeess:- The-sales-department estimat;xf that they can sell 200,000 tons of nitric acid pg

year A ’;\\ PR

Nitric acxd Wlll be made from dmmoma oxygen and water via the Ostwald process
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Nitric acid is a commercially produced Chbll‘llC'lTbE;[he stepwise catalytic oxidation of
ammonia gas with air to obtain nitrogen monoxide and dioxide. This acid is corrosive also can
penetrate and destroys the skin’s internal tissues and can also result in severe burns. Hence the
acid is a potential hazard and the various product intermediates are also toxic so a risk analysis
will be fundamental to the design. Ammonia which is vital for the production of nitric acid is a
commonly produced industrial chemical, in the United States; formed by nitrogen and hydrogen
during catalytic reformation. Ammonia is\a colorless gas with a strong odor that can become

highly irritating to the respiratory system if inhaled at a high concentration. There is a small



[image: image8.jpg]percentage of ammonia that is naturally present in humans however too much exposure can
cause burning of the nose, throat, respiratory tract, skin irritation, eye irritation and possible

blindness due to the nature of the gas.
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Cooling water: Available wﬁm anw

Return at 25 psi, min. and 115 °F, max.

Pressure Drops for Process Streams
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}-(_’, g[} Zyen & & Heat Exchangers: 5 psi for gases (or condensation)
g 5 psi for liquids (or boiling)
/ Reactors: 10 psi maximum total
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Maximum temperature: 95°F
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" Minimum temperature: -10°F
\ Relative humidity: 25-95%
\
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Group 4: Production of Ethylene Oxide Prd@m Statement (Preliminary)

The demand for E ry /lene Oxide is on the rise. In order to meet the new demand, our
_—~company has been tasked wrtﬁed/gm ng a grass-roots Ethylene. splant located in the
nited States Gulf Coast Region to prodice 1.25 billion pounds iﬂﬁp ure BO annually. The
plant will require the production of EO via oxidation of ethylén&Ti¥the presence of a silver
catalyst. The main reaction is as follows:

2CH; =CH;~ 2CH3)0-
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Group 4: Production of Ethylene Oxide Design Basis (Preliminary)

Plant Capacity: p
Des?gn Capacijcy: 1..25 billion ‘lbs/year ﬂ W ecats ‘/'w_s £ ?[;C* F
Design Operating Time: 8,016 hr/yr

Raw Materials: —_—

Ethylen( /S/]il}’roducer dependent

77
Air;&@x;igé?ﬁ 14.7 psi and ambient temperature (4 ” V) i

Product Specifications:

99% pure Ethylene Oxide (EO)

Utilities Available (Battery Limits):

Water: TBD
Steam: TBD

Pressure Drops for Process Streams:

Coolers/Shell & Tube Exchangers: 5 psi/5 psi for shell side and tube side

Ambient Conditions:

(Could change; competitive area for EO production) Texas Gulf Coast Region;
Max T: 105 °F

Min T: 30 °F

Relative Humidity: 70-75% (avg.)

Max Windspeed: 20-30 mph
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TASKS FOR OUTCOME 4
An ability to (1) function effectively on a team whose members together (2) provide leadership, create a collaborative and inclusive environment, (3) establish goals, plan tasks, and meet objectives.


CHEMICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I  
FALL 2019

Instructor:   DR. LEALON L. MARTIN              
Title of Assignment


Outcome Measured Using this Assignment


     Check the ethical dimensions related to this assignment

	Requires students to 

	X
	Recognize ethical and professional responsibilities in engineering situations involving global, and societal contexts 

	
	Make informed judgements on ethical and professional responsibilities in engineering while considering  the impact of engineering solutions in 

	
	X
	global context

	
	X
	economic context 

	
	X
	and societal context.


Brief justification of the suitability of assignment for the outcome



CHEG 4472-P02: SENIOR DESIGN & PROFESSIONALISM I
FALL 2019

ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 3

You will be graded based on your understanding of professional and ethical responsibilities as they relate to your project. Clarity of presentation is essential if you are to avoid losing points. 

1. Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying (NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and National Society of Professional Engineers (NSPE) code of ethics. 
2. Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the opposite opinion may not be right.

Case Study  

Facts: 
Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment equipment upgrades for the city’s wastewater treatment facility. The application is successful, City X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally promises to select Engineer A’s firm on a future engineering project for City X. 

Question: 
Was it ethical for Engineer C to offer to select Engineer A’s firm on a future engineering project for City X?

CHEMICAL ENGINEERING DEPARTMENT
SENIOR DESIGN & PROFESSIONALISM I CHEG 4472
GRADING SCHEME AND OUTCOME ASSESSMENT SHEET FOR FALL 2019 

ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts
Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the short and long term impact of engineering solutions on community and environment.  

Name:____________________________
Title of Assignment:_______________________________________________________

	Competency Area

	Max for this Assignment
	Your Score

	4.1 An understanding of professional and ethical responsibility
This assignment tests the student knowledge in the Professional Code of Ethics, and  ability to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions.  
	100


	

	TOTAL


	100
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ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
(NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers {(NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A's firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city's wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A's work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability

to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment.

_——_——— ———————————_ _ M —

Names:

Rizwan, Kinza
Livingston, Joshua
Ogogor, Collins
Johnson, Tominisha
Longe, Olumide

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assighment Score

4.1 An understanding of professional and ethical responsibility

~\ {4‘?‘“
100 ~;” D
b
This assignment tests the student knowledge in the Professional Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.
X )
12,

TOTAL 100
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Senior Design and Professionalism I
Fall 2019

Assignment #4—FEthics Assignment
Submitted By

Tominisha Johnson
Johsua Livingston
Olumide L.onge
Collins Ogogor
Kinza Rizwan

On Tuesday, November 7", 2019

To
Dr. Lealon L.. Martin
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MINUTES OF GROUP MEETINGS

Meeting Date: Tuesday. November 5", 2019 Meeting Time: 12:30 PM to 3:00 PM Meeting
Location: C.L. Wilson Success Center

Members Present: Tominisha Johnson; Joshua Livingston; Olumide Longe*; Collins Ogogor;
Kinza Rizwan

*Referred to as Olu in meeting minutes
Agenda for Meeting:
e Homework Assignment 4
o Task identification and delegation
e Finalize the Block Flow Diagram
o Discuss the process with Dr. Gyamerah
e Plan to move to next phase of the project- Material energy balances

Minutes:
The homework was completed with-in the first hour of the meeting using the sources provided
(AICheE, NSBE etc)
We discussed how to proceed forward:

Finalized the Block flow diagram and performed the preliminary material balance on the
overall system. The supplemental material with calculations is uploaded to group sharepoint.

Design of plant for production of Citric Acid by fermentation
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TASK ASSIGNMENT & DELIVERABLES AT MEETINGS

Use this table to document task assigned and deliverables completed/submitted by each group
member at each meeting. If deliverables are not completed, indicate the actions taken by the
group on this individual

Meeting Date: Tuesday, November 5" 2019 Meeting Time: 12:30 PM to 3:00 PM Meeting

Location: C.L. Wilson Success Center

Name Task Assigned Deliverables
Completed &
Submitted
Tominisha e Work on the powerpoint; Find more information about In progress
Johnson upstream processing
Joshua e Complete material energy balance In progress
Livingston
Olumide Longe

® Work on powerpoint and help with material energy
balance

In progress

Collins Ogogor

® Work on material energy balance and start ASPEN

In progress

Kinza Rizwan

® Work on Material Energy balance

In progress

Design of plant for production of Citric Acid by fermentation




[image: image18.jpg]CHEG 4472 SENIOR DESIGN AND PROFESSIONALISM 1

FALL 2018
CLASS ATTENDANCE SHEET

This table documents attendance of students of the Senior Design & Professionalism class as indicated
below and will be used to evaluate the sub outcome of ABET criterion f: Students understanding and
demonstration of professional responsibilities.

Meeting Date: Tuesday, November 5", 2019 Meeting Time: 12:30 PM to 3:00 PM Meeting
Location: C.L.. Wilson Success Center

Student Name Project Title On time 5 minutes Absent
late
Tominisha Johnson X
Joshua Livingston X

Design of a Plant for

production of Citric Acid =

Olumide Longe cycle by Fermentation =
Collins Ogogor X
Kinza Rizwan X

Design of plant for production of Citric Acid by fermentation
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ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism 1 (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
(NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city's wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?



[image: image20.jpg]1. Essay (please look over and edit. Before editing. Scroll down. Open links. Look at
code of ethics for each organization. Find similarities and differences. List anything

I failed to mention in the essay.)

The Engineering profession has helped guide and shape the world and how it functions present
day. It is due to the work of engineers that civilians are able to conduct and go about their day to
day activities while consuming and manipulating the various products, structures, and devices
that engineers help design and produce. Because of the pivotal role that the engineering field
plays in modern society, it is paramount that engineers are held to the highest standard when it
comes to not only the quality of product but also upon engineering practice as well. The code of
ethics for the National Council of Examiners for Engineering and Surveying (NCEES), the
American Institution of Chemical Engineers (AIChE) and the National Society of Professional
Engineers (NSPE) all contain the standards and principles for engineering practice. This includes
all the“d?gs’ and ‘clion’ts' along with professional obligations to society, business and engineering

colleagues.

Each of these entities share in the fact that they license and accredit professional
engineers to conduct research, projects, and ultimately engineering practice. However there are a
few minor areas that they differ in when it comes to their individual code of ethics. In terms of
detail, the NSPE contains the most information in their code of ethics for engineers, followed by
the NCEES and AIChE respectively. Within the content, the NSPE and NCEES are the only
ones who explicitly list out that engineers should not accept any form of financial compensation
or bribe for any kind of project to be carried out and completed. The AIChE code of conduct
however, uniquely states that engineers should build their professional reputations on the merits
of their services. These details stood out in the fact that they stress the honesty of engineering
practice in order to create a level playing field. Any engineer who would accept or give out pay
to initiate or facilitate initiation of projects takes away from those who are eligible and capable
due to their knowledge, credibility and background on the nature of the work to be done. The
AIChE code of ethics also strongly urges that engineers continue their professional development
throughout their careers and provide opportunities for the professional development of those

under their supervision. The AIChE code of ethics is not as stringent and precise on the do’s and



[image: image21.jpg]don’ts when it comes to regulations however it does hone in on the notion of continuous
improvement throughout an engineer’s professional career with the points that are stated. They
also differ in the fact that they allow students to become members, familiarizing them with their
code of ethics well before they enter the professional industry. More requirements that each code
of ethics share in common is that they stress the protection of intellectual property, the practice
of conducting work in an honest manner which involves speaking truthfully about the conduction
of projects and those who lead them, along with maintaining a professional obligation to hold the

safety of the public in the highest regard.

Engineering code of ethics do vary depending both on the nature of the organization and
even the country in which engineers practice in. There are laws and regulations that tend to differ
from state to state and nation to nation. Even though the code of ethics may differ in explicit
detail amongst professional organizations such as NCEES, AIChE, and NSPE, they share the
same overall message; Engineers must practice and conduct their work with the safety of both
themselves and the public held first in mind at all times, to hold honesty in all their dealings both
with their employer, clients, and colleagues, and to take on tasks only if they are competent and

skilled in those areas.
Part IL. Analyze Case Study using NPSE Code of Ethics

Before deciding whether the situation was ethical or unethical, it is important to
understand two things. Firstly, we must understand clearly the sequence of events that unfolded.
Next, we must identify which codes of the NSPE Code of Ethics were violated. Should any of

the codes be violated, it serves as proof that the subjects of the case study acted unethically.

The first thing that occurs is that Engineer A is brought in to apply for a grant by
Engineer B, who serves a local community. For simplicity, consider Engineer B (the local
engineer) to operate in the City of Prairie View. Engineer A secures the grant for the wastewater
treatment upgrades for City X. Then, the chief engineer of Prairie View, Engineer C, verbally
promises to select Engineer A’s company for a project in the future. The key details to note are:
(1) Engineer B is native to the city of Prairie View and (2) Engineer C promises this to Engineer

A solely because Engineer A is helping the City of Prairie View out.



[image: image22.jpg]The NSPE Code of Ethics is broken into two different parts, including the Rules of
Practice and Professional Obligations. In the Rules of Practice, Engineers A and C are very close
to breaking rule 4. This rule is generally titled, “Engineers shall act for each employer as faithful
clients or trustees” (NSPE 2019). Under this heading, subsection c states that “Engineers should
not solicit or accept financial or other valuable consideration, directly or indirectly, from outside
agents in connection with the work for they are responsible” (NSPE 2019). Because Engineer A
did not ask for his company to receive any favor from Engineer C, and because Rule 4¢ only
applies to acceptance of offers, they have not violated Rule 4c. However, Ruel 4d is where
Engineer C gets in trouble. In this rule, it is stated that “Engineers in publiéfqérvice” should not
“participate in decisions with respect to services solicited or provided by them or their
organizations in private or public engineering practice” (NSPE 2019). Engineer C suggest that he
will offer Engineer A’s company a contract based off of the work they did for Prairie View.
According to 4c, Engineer C does not have this power. Should Engineer A accept the offer, it
could be a violation of Professional Obligations’ Rule 5. While quid pro quo’s are not explicitly
named to be unethical by NSPE’s Code of Ethics, Rule 5 does state that “Engineers shall not be
influenced in their professional duties by conflicting interests”(NSPE 2019). Rule 5b says that
“Engineers shall not accept commissions or allowances” (NSPE 2019). Since Engineer A is a
principal in his company, he would be reaping the profits of this partnership with the City of

Prairie View.

Mozs”.

In conclusion, Engineer C operated unethically because he broke Rule 4d of the Rules of
S TRl —
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A /s

=3 6{:'1:
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Engineer C’s under-the-table offer to Engineer A. & 1A be

é@/W?‘CQ ALO/WO‘/ /4/‘47 be wnetbi c,w// Aw £
ot 041/ 71/4/‘ pets S50 pHHEN (pted Free vl

Dule A



[image: image23.jpg]COMPARE NCEES code of professional conduct — Created in 1902

The National Council of Examiners for Engineering and Surveying (NCEES) was created
in 1902 as a nonprofit organization dedicated to advancing professional licensure for engineers
and surveyors. It develops, administers, and scores the examinations used for engineering and
surveying licensure in the United States. The services that NCEES provides are engineering

exams, surveying exams, exam prep materials. records program, credentials evaluations, CPC

tracking, etc.
American Institute of Chemical Engineers (AIChE) code of ethics

The American Institute of Chemical Engineers (AIChE) was established in 1908 as a
nonprofit organization providing leadership to the chemical engineering profession representing
more than 60,000 members from more than 110 countries in industry, academia, and
government. The American Institute of Chemical Engineering is the world's leading organization

for chemical engineering professionals.

AIChE has a Code of Ethics to which every applicant attests by signing his or her
membership application. Members of the American Institute of Chemical Engineers shall uphold
and advance the integrity, honor and dignity of the engineering profession by: being honest and
impartial and serving with fidelity their employers, their clients, and the public; striving to
increase the competence and prestige of the engineering profession; and using their knowledge

and skill for the enhancement of human welfare.
National Society of Professional Engineers (NSPE) code of ethics

The National Society of Professional Engineers was established in 1934 to create an
inclusive, nontechnical organization dedicated to the interests of licensed professional engineers,
regardless of practice area, that would protect engineers (and the public) from unqualified
practitioners, build public recognition for the profession, and stand against unethical practices
and inadequate compensation. The mission of this society is to foster licensed professional

engineers in service to society.



[image: image24.jpg]In NSPE’s Preamble of the Code of Ethics for Engineers, it states “members of this
profession, engineers are expected to exhibit the highest standards of honesty and integrity.” The
section of Fundamental Canons gives the fulfillment of the engineer professional duties, shall: 1.
Hold paramount the safety, health, and welfare of the public. 2. Perform services only in areas of
their comwcte‘n'cc. 3. Issue public statements only in.,gn'(li)_iective and truthful manner. 4. Act for
each empl'oyer or c‘i)znés faithful agents or trustees. 5. Avoid deceptive acts. 6. Conduct
themselves honorably, responsibly, ethically, and lawfully so asﬁ to enhance the honor, reputation,

and usefulness of the profession.
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ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
(NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Stud

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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Names:

Kellum, Charles
Noe, Sabrina
Effiong, Unyime
Flournoy, Kameron
Oluyadi, Temiloluwa

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assignment Score
4.1 An understanding of professional and ethical responsibility
100 e,
This assignment tests the student knowledge in the Professional Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.
-/ )
TOTAL 100 / Y
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1. Compare and Contrast of the National Council of Examiners for Engineering and J
Surveying (NCEES) Code of Professional Conduct from the American Institute of
Chemical Engineering (AIChE) to the National Society of Professional Engineers

(NSPE) Code of Ethics.

The National Society of Professional Engineers (NSPE) Code of Ethics contains a
preamble that is upheld for all professional engineers which contain a basis of honesty,
integrity, fairness, and equity. To value the quality of life for all people and be dedicated
to public health, safety, and welfare. Engineers must perform under this professional
behavior and follow the ethical code of conduct. The preamble for the NCEES Code of
Professional Conduct with AIChE upholds the same professional behaviors but mentions
that these rules are binding to a licensed engineer or perform engineer or land serving
service.

The NCEES Code of Professional conduct uses three main points: licensee’s
obligation to society, licensee’s obligation to employer and clients, and licensee’s
obligation to other licensees. NSPE Code of Ethics contains multiple main points such as
engineers shall perform services only in the areas of their competence, engineers shall
avoid deceptive acts and many more. NSPE Code of Ethics rule of engineers shall hold v
paramount the safety, health, alid welfare of the publlc Wlt}‘l detailed bulletin points are
the same rules under the llzen;:e_s o_bllgauo;o society rule in the NCEES Code of
Professional Conduct.

The NCEES rules of conduct state that licensees shall express a professional

opinion publicly only when it is founded upon adequate knowledge of the facts and

al



[image: image29.jpg]competent evaluation of the subject matter. But the NSPE Code of Ethics emphasizes
more on that engineers avoid all conduct or practice that deceives the public by avoiding
facts that are misrepresented or omitting of a material fact. For NCEES rules of
professional conduct, the licensees of obligation to employer and clients rule contains
many of the same rules contained in the NSPE Code of Ethics. For example, engineers
shall not solicit or accept a contract from a governmental body in which a principal or
officer of their organizations serves as a member.

One thing that differentiates the NSPE Code of Ethics from NCEES rules of
professional conduct is the statement by NSPE Executive Committee. This statement
provides an understanding of how to create order when there is a misunderstanding under
some instances within the Supreme Court decision and entry of final judgment. The
supreme court made it clear to engineers and firms that they may individually refuse to
bid for engineering services. One important statement made is that the Supreme Court
has nothing in their judgment that will prevent NSPE and its members from attempting to
influence governmental action. The U.S District Court for the District of Columbia said
the NSPE Code of Ethics prohibits competitive bidding, all policy statements, opinions,
rulings or other guidelines interpreting the scope are rescinded as unlawfully interfering
with the legal rights of engineers protected under the antitrust laws, and to provide price
information to prospective clients. The NCEES Code of Professional conduct does not
mention any Supreme Court involvement in the creation of this professional conduct or

code of ethics.



[image: image30.jpg]2. Using the NSPE Code of Ethics, analyze the following case study. For the case study,
justify your opinions by quoting relevant sections of the NSPE Code of Ethics that
supports the opinion you make and why the opposing opinion may not be right.
Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future

engineering project for City X?

It was unethical for Engineer C to offer Engineer A the firm because accreditation
for obtaining the wastewater treatment federal grant was presented to Engineer A, but the
design ogastewate‘z&quipmem upngdes was nmz’ccngnized for Engineer B. As stated

o o © &
in NSPE Code of Ethics, “Engineers shall give credit for engineering work to those to
whom credit is due and will recognize the proprietary interests of others”. Some may
argue that, since Engineer A was the principal engineer for this project, that the correct

thing to do is to offer the firm a future contract.
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Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
{NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A's firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’'s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability
to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment.
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Names:
Adeyemi, Tope
Aliado, Michael A.
Anderson, Javon J.
Guillory, Cayla

Brooks Jr, Nigel P.

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assignment Score

4.1 An understanding of professional and ethical responsibility
100 X 4

This assignment tests the student knowledge in the Professional Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.

v
TOTAL 100 7;
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Having a strong understanding and appreciation for a code of ethics is critical to the success and
longevity of an engineer's career. A devotion to such a code of ethics allows an engineer to ultimately
shape and execute difficult decisions which affect the safety and wellbeing of those around him/her.
Under stressful situations, economics can drive an engineer to take shortcuts and risks to ensure the
completion of a project. Despite the concern for profitability and efficiency, an engineer's code of ethics
must always have the safety of the general public at the forefront of each decision. Many professional
engineering organizations stringently maintain and uphold their own ethics for each discipline of
engineering that exists, and it is well understood that each engineer should meticulously adhere to these
codes.

In this report, the codes of conduct and ethics from three engineering organizations will be
compared. The three organizations in question are the National Council of Examiners for Engineering and
Surveying (NCEES), the National Society of Professional Engineers (NSPE), and the American Institute
of Chemical Engineers (AIChE). Upon examining the codes of conduct for all three organizations, they
heavily emphasize that engineers have a direct responsibility for the health and safety of the public. For
example, in the case that an engineer's judgement is overruled in circumstances that endanger life or
property, it is the engineer's responsibility to notify their client, employer, or another authority of the risks
that come with such a decision. 17 If an engineer does not voice valid concerns or deliberately approves
something that is not properly regulated and may endanger the public welfare, severe consequences will
be dealt notwithstanding the potential loss of life and property. Remaining silent on any decision-making
process is an unacceptable behavior, as ordained by all three codes of ethics.

Another consideration found in all three organizational code of ethics is that it is unethical for an \/
engineer to perform professional services outside of their area of competence. 121 Professional engineers
must be properly trained and tested from ari accredited institution for them to work. It is a commonly
shared sentiment that no one would want an unlicensed doctor to perform a surgery on them, and it is the
same for any professional. Engineers must be able to demonstrate that they are able to competently
execute technical tasks before beginning work on a project. Similarly, engine'ers must demonstrate that
they are able to maintain a high level of integrity regarding confidentiality. Unless required by law,
engineers should not breach confidentiality with their clients/employers by revealing facts, data, or
information obtained in a professional capacity without the prior consent of the client/employer.p1 Selling
a client’s trade secrets to a competitor for personal monetary profit is unethical and shows that such an
individual is untrustworthy for future endeavors.

Comparatively, while the three organizations all have common facets found in their code of
ethics, the main differences between them are that they are tailored to a specific audience. The NSPE
code of ethics is targeted at engineers who have attained their professional engineer license (PE). A PE is
the only engineer who can prepare, sign and seal, and submit engineering plans or drawings to a public
authority for approval, or seal engineering work for other clients.[1] As a result, the NSPE code of
ethics contains sections that are specific to that type of work. The NCEES code of professional
conduct is similar to the NSPE code of ethics, though it also includes provisions specific to
surveyors. The AIChE code of ethics is primarily tailored to chemical engineers and those who
work in the chemical processing industry. While each organization’s code of ethics and
professional conduct address different audiences, all three maintain that engineers of all
disciplines should conduct business and perform their work at the highest accordance to their
respective ethical code.



[image: image35.jpg]PART B: Using the NSPE Code of Ethics, analyze the following case study. For the case
study, justify your opinions by quoting relevant sections of the NSPE Code of Ethics that
supports the opinion you make and why the opposite opinion may not be right.

In reviewing this case study, all conduct was ethical until engineer C. Being the chief city
engineer, promised engineer A's firm a future engineering project. The promise of this offer is a
violation of multiple codes of ethics laid out in the NSPE code of ethics handbook. The
following are potential areas of unethical behavior and or actions.

Section 4c. states that, “Engineers shall not solicit or accept financial or other valuable
consideration, directly or indirectly, from outside agents in connection with the work for which
they are responsible.” Engineer A’s firm accepting an indirect offer for a future project in City X.

Based on their connection in suceessfully receiving a grant for City X, it is a clear v10tat10n of

NSPE rules. /]/9 Hows b B yisjate j;j,_J - W"‘S__f/ ..".,l_iu‘., |

Under section 4e " Engineers shall not solicit or accept a contract from a governmental
body on which a principal or officer of their organization serves as a member."[1] Engineer A

accepting such an offer in this circumstance from the city engmeer /ghlle being retained by s
Engineer C violates NSPE rules of practice. Ve ad - o gl 8 e % |
: : - st

Section 5b “Engineers shall not offer, give, solicit, or receive, either directly or indirectly, A

any contribution to influence the award of a contract by public authority, or which may be
reasonably construed by the public as having the effect or intent of influencing the awarding of a
contract. They shall not offer any gift or other valuable consideration in order to secure work.”[1]
The city engineer, a public official, is promising “to select Engineer A’s firm on a future
engineering project for City X” based on his work in securing a grant for City X. Should an offer
be accepted by Engineer A’s firm, such actions could be reasonably construed by the public as
being biased, and is in violation of NSPE rules _
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Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
{NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’'s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability

to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment.

Names:

Bustos Escudero, Hector
Epperson, Angela

Clark, Randall L.

Drey, Michael J.
Duruzor, Chris

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assignment Score

4.1 An understanding of professional and ethical responsibility

100 %749/

This assignment tests the student knowledge in the Professlonal Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.

TOTAL 100 XS
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MINUTES OF GROUP MEETINGS

Meeting Date:  11/5/2019 Meeting Time:  10:00am_
Meeting Location: C.L. Wilson

Members Present: Hector Bustos Escudero, Angela Epperson, Randall Clark, Michael Drey.
Chris Duruzor

Agenda for Meeting (List all items to be discussed or discussed at the meeting)

Complete and revise power-point to meet all requirements
Review Gantt chart and update team members

Start Material and Energy Balance for block flow diagram
Schedule meeting with Dr. Martin to receive graded work back

Detailed Minutes: (should include name of speaker and summary of what he/she suggested)

e Angela Epperson
o 30 Minutes
o Suggested working on the final report and making corrections from the graded
report.
e Randall Clark
o 30 Minutes
o Suggested finding a plant within the Galveston Bay area to visit to gain a better
understanding of ethylbenzene and how an industrial process works.
e Michael Drey
o 30 Minutes
o Suggested completing the material and energy balance in addition to breaking
each component down into smaller segments.
e Hector Bustos Escudero and Chris Duruzor:
o 30 Minutes
o Suggested starting the Aspen process before next week



[image: image41.jpg]CHEG 4472-P02 SENIOR DESIGN AND PROFESSIONALISM I

FALL 2019

TASK ASSIGNMENT & DELIVERABLES AT MEETINGS

Use this table to document task assigned and deliverables completed/submitted by each group
member at each meeting, If deliverables are not completed, indicate the actions taken by the
group on this individual

Meeting Date: 11/5/2019

Meeting Location: C.L. Wilson

Meeting Time: 10:00am

Duruzor

Name Task Assigned | Deliverables Completed & Submitted
Hector Question 1 Completed a portion of question one
Bustos Searched for differences within the

organizations
Escudero Introduction
Angela Question 2 Critique the entire report for any grammar
Epperson & mistakes
Critique Add to question 2 if needed
Randall Question 2 Research the scenario and determine which
Clark codes were abused
Michael Question 1 Completed a portion of question one
Drey Searched for similarities within the
organizations
Conclusion
Chris Question 2 Research the scenario and determine which

codes were abused
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Ethics is a very important theme in the career of an engineer. One of the key concepts in
ethics is that it helps guide an engineer on the topic of safety as well as quality. Engineers face
challenges on a daily basis and sometimes those challenges involve making major decisions that
can impact the safety of all those involved. However, the code of ethics is the guiding principle
that makes sure no shortcuts are taken where safety is concerned. Many organizations have
ethical codes for different types of engineering disciplines. It is of great importance that every
engineer, whether being a student or working professional, to maintain a good understanding of P
these codes for the safety of everyone at the workplace. In this short paper, a synopsis will be

made comparing the code of conduct from three of the most highly credited engineering

organizations in the industry.

ln./J/ } Even though the three organizations have differences, there are still similar traits that the

organizations share. One main characteristic/trait is their strong emphasis on engineers' top

f »Al"l ‘" responsibility to provide the safest decisions for the public. For instance, the National Society of -

\J}[ M (Professional Engineers (NSPE) code of ethics states that “if engineers' judgment is overruled N
U'/ ' under circumstances that endanger life or property, they shall notify their employer or client and

¢ such other authority as may be appropriate.” [1] This is a very important code that these
o/ Aéﬁrganizations have in common. However, it is very unethical and unacceptable for an engineer to
w2 ’,‘S remain silent if they are aware of a potentially harmful situation or circumstance. In addition to_ '
the expectation for the safest decisions, another common trait between these organizations is
engineers' acceptance of responsibility for wrongful actions. For example, according to the
American Institute for Chemical Engineers (AIChE) code of ethics, an engineer should “accept -
responsibility for their actions, seek and heed critical review of their work and offer obj ective“
criticism of the work of others.” [2] In addition to learning from previous mistakes, taking
responsibility in any given situation ensures that proper procedures are followed. Additionally,
no one wants to risk termination as a result of someone else's incorrect actions. Another common
characteristic is the promotion of competing fairly while offering a diversified opportunity. For
example, the National Council of Examiners for Engineering and Surveying (NCEES) code of
professional conduct states that an engineer’s “prof@_ssi’o{l-z'll reputation shall be built on the merit

of their services, and they shall not compete uﬁ.fdi}ly with others.” [3] It is never fair to treat

anyone unequally, based on a person’s sex, religion, race, color, creed, disability, age o
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have in common. These are just three that play a significant role within the industry.

This section of the report discusses the differences in the ethical codes of the three organizations.
The main difference in these codes is the targeted audience. The NSPE Code of Ethics targets
engineers who have obtained the Professional Engineer (PE) license from the PE licensure
exams. A licensed PE is the only engineer allowed to prepare, sign, and submit engineering plans
and drawings to a public authority for approval, or to seal engineering work for public or private
clients. [1] As a result, this code of ethics is designed mainly for that purpose. The NCEES Code
of Professional Conduct is intended for both PEs and surveyors. This code of conduct is very 1
similar to the NSPE Code of Ethics but adds provisions for the surveyors. Lastly, the AIChE
Code of Ethics is specifically for chemical engineers no matter the expertise. This code of ethics
can aid any engineer in their work environment. Despite the difference in audiences, all the
ethics codes have the same objective of requiring engineers to be ethical in every aspect of their

job.

Ethics is important not only for engineers but for society as well. Without ethics, a person has the
freedom to lie, cheat, and take advantage of any given situation. Engineers are trusted by society
to create brilliant and safe products within their profession while advancing and obtaining
knowledge. It is an engineer’s responsibility to abide by the ethical codes that are provided by
the NCEES, AIChE, and NSPE code of ethics.
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Part B: Ethical Case Study

Engineers are held to a higher standard than most professions. As a member of this
profession, they are expected to demonstrate the utmost integrity, adhering to the highest principles
of ethical conduct. For the case study in question, my group and I believe it did not reflect good
ethics for Engineer C to make such an offer to Engineer A. By doing so Engineer C has violated
more than one rule set down in the NSPE Code of Ethics. We will be providing the exact codes of

ethics in question to justify and support our opinion.

Engineer C is in ethical violation of the NSPE Code of Ethics by selecting Engineer A’s
Engineering Firm for a future City X engineering project. Engineer C is in clear violation of the
Professional Obligations section bullet-point four stating, “Engineers shall not disclose, without

consent, confidential information concerning the business affairs or technical processes of any

Wpresent or former client or employer, or public body on which they serve.” [1] In further detail,

consent of all interested parties, promote or arrange for new employment or practice in connection

[1] Engineer C is in violation of these codes because he/she hasn’t contacted all parties before

1

¥
* he/she is violating subpoint b of bullet point four that also states, “Engineers shall not, without / /4; =

5y

e

S

@71;’4}_

-l,

/
it 744{ notifying Engineer A of his intentions to employ Engineer A’s Firm. Engineer C is also putting %g #

rech
o

;v A,/Véf‘

City X in danger, as Engineer A’s Firm has expertise in Mechanical & Electrical engineering, not

civil engineering. If Engineer A accepted the offer, the firm would be in infringement of section

7 11.2.A of the NSPE Code of Ethics, “Engineers shall undertake assignments only when qualified

by education or experience in the sbg,ei‘ﬁc technical fields involved.” [1] Engineer A could

B - il = ;
'speculaté for Engineer B to receive the grant because he/she was protected by section I1.2.C of the

NSPE Code of Ethics. “Engineers may accept an assignment and assume responsibility for
coordination of an entire project and sign and seal the engineering documents for the entire project,
provided that each technical segment is signed and sealed only by the qualified engineers who

prepared the segment.” [1] This clarifies that Engineer A may be permitted to do speculation jobs

3

awarding of government contracts may also find Engineer C in violation of neépotis ws/policies 71°
gofg y g potism laws/p

under Engineer B’s supervision or cooperation. Some state statutes and E,gﬁ%vem’ing_the
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and may take corrective action against Engineer C. Engineer C should notify his entire crew before
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Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
(NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability

to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment,

=

Names:

Fearon, JamesR.
Francisco, Guty K.
Hooks, Ryan R.
Hunter, Maya M.
Jackson, Robert

Title of Assignment: Engineering Ethics

Competency Area Makx for this Your
Assignment Score

4.1 An understanding of professional and ethical responsibility

100 q a

This assignment tests the student knowledge in the Professional Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.

TOTAL 100 9 D




[image: image48.jpg]Group 3

Fearon, James
Francisco, Guty K.
Hooks, Ryan R.
Hunter, Maya M.
Jackson II, Robert



[image: image49.jpg]Group 3

Table of Contents

Code ofEthics Synopsis

Case Study

References



[image: image50.jpg]Group 3 3

Code of Ethics Synopsis

The goal is to successfully compare three codes, the National Council of Examiners for
Engineering and Surveying (NCEES) Code of Professional Conduct, the American Institute of
Chemical Engineers (AIChe) and National Society of Professional Engineers (NSPE) code of
ethics. An ethics code is implemented to actasa code of conduct for a professional organization,
these are sometimes a list of rules or procedures that are enforced to maintain professionalism
and order within the company. In most cases, breaking the code of ethics or violating the code of

ethics may result in dismissal from the organization or another minor or major consequence.

The NSCEE’s Model Rule of Professional Conduct are for the purpose to “identify
jurisdiction-state and licensing statute” [NCEES], while the AIChe Code of Conduct is a shorter
and much simpler ethics code that enforces much simpler, day to day rules. Lastly, the NSPE
Code of Ethics for Engineers is an in-depth breakdown of all rules and etiquette that
professionals and engineers should know. All three of these documents highlight the importance
of safety, health, welfare, integrity, dignity and honor but have either an emphasis on a certain
point or a simple explanation of the rule. The same values are highlighted in all portions but also

worded differently, the same principles are highlighted in all codes.

Safety is a top priority for engineers so the safety portion of the ethics code is usually the
first big rule that will be outlined in all ethical codes. The AIChe Code of Ethics and the

NSCEE’s Code of Ethics both state that in the process of carrying out duties as a professional

engineer, engineers are to “hold paramount the safety, health and welfare of the public.” [NSPE]. “

In order to make sure safety is a priority, the statement of being sure engineers are performing
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“professional services only in areas of their competence” [AlChe] is outlined in all three articles.

This makes sure that engineers are cons{ruciﬁing, analyzing and supervising projects that are in
L//

the area of study which they specialize in. This ethical code ensures that a mechanical engineer

yvii] not have a major part in a chemical process for a project if they have never specialized in the

exact area of that process. The NSPE states the same ethical code but is worded as “Engineers

shall undertake assignments only when qualified by education or experience in the specific

“ technical fields involved” [NSPE]. Lastly, the NCEES Model Rules shows the ethical code as

“Licensees shall undertake assignments only when qualified by education or experience in the

specific technical fields of engineering or land surveying involved” [NCEES].

The difference in all three is how much detail for each principle is presented. As stated,
the AIChE Code of Ethics is a straight, to the point breakdown of the ethical codes while, the
NCEES has three different sections and very detailed additions to the overall concept of the
section. The NSPE Code of Ethics has a main principle that is followed by 5 to 6 very detailed
oriented principles that have the overall main goal in mind. This code of ethics has fundamental
law, a rule of practice section that highlights rules that all professional engineers should possess
and an obligations section that touches on what a professional engineer should strive to be at all

times.

The Code of Ethics are legal agreements that are typically signed by employees or
members of an organization to be sure that the principles are being followed and shown in the
everyday life of that engineer or participant. An ethical code will keep the safety, honesty,
integrity and health of all employees at the highest standard from the moment it is founded,

throughout the lifetime of the organization. .
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Group 3

section II (rules of practice) 4.c. “Engineers shall not solicit or accept financial ot other valuable
consideration, directly or indirectly, from outside agents in connection with the work for which

they are responsible.” This furthermore proved that Engineer’s C actions was unethical since

Engineer A received consideration for the next project directly by helping to secure the grant for

ttht. This should not only be the means to merit his firm in obtaining
the next job not knowing if they would be the best fit for the future project. Here it is declared in
section I1. 4.e. “Engineers shall not solicit or accept a contract from a governmental body on
which a principal or officer of their organization serves as a member.” Once more, it is shown
that Engineer A is a principal and the contract was offered from Engineer C which is the chief
city engineer which makes the verbal offer also unethical.” It also pointed out in section III. 6. a.
w“Engineers shall not request, propose, or accept a commission on a contingent basis under
circumstances in which their judgment may b?. C(y}‘?r%njsed.” Correspondingly, Engineer’s C
(Al

VT fre. C{— ul

judgement was certainly compromised since he did not have adequate facts as to what the future

project would be whether it might be a mechanical or electrical engineering related project as

was stated that Engineer’s A firm had expertise in.

In conclusion, the dealings explained by the engineers is unethically proven by the

arguments that are stated in the code of ethics.
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Case Study

In this case study we see that Engineer A (a principle for an engineering firm) is
retained on a speculative basis by Engineer B (a local engineer) to assist City X in applying and
receiving a federal grant for a wastewater treatment project. The application was successful
resulting in City X obtaining the grant and Engineer B being retained to design wastewater
equipment for the wastewater treatment facility. In recognition of Engineer A’s help in securing
the grant, Engineer C (the chief city chief engineer) verbally promises to select Engineer A's firm
on a future engineering project for City X. The question was posed, “was it ethical for Engineer

C to offer to select Engineer A’s firm on a future engineering project for City X?”

In our examination of this case study and applying the NSPE code of ethics that defines
how an engineer shall operate. They should display the highest level of honesty, impartiality,

integrity, equity regarding engineering fundamentals, rules of practice and professional
¥ p

-

L
obligation. Subsequently, it was determined that is was unethical for Engineer C to offer or make

a promise to give the future engineering project to Engineer’s A firm. This conclusion was made

based on the following sections and codes from the NSPE code of ethics.

It is clearly unethical for Engineer C to promise a future job to Engineer A regarding a
future project. Since there was not adequate information on the specifications of what that job

/ : f/:f ‘3

~would be. Whether it will fall under Engineer A’s area of competence or not as mentioned in neF o
& vt
section 1.2 (fundamental canons) “Perform services onlyj‘in }al;;f:as of their competence.” In the
W
. . . 4 . . T ]
NSPE code of ethics section 1.6, it also further show.sj’by stating that all engineers must “Conduct
themselves honorably, responsibly, ethically and lawful so as to enhance the honor, reputation

and usefulness of the profession.” It could be seen that the engineer’s actions especially from C’s

verbal statement it was detrimental to the image of the engineering profession. Also based on
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MINUTES OF GROUP MEETINGS

Meeting Date: 11/5/19 Meeting Time: 7-9 PM Meeting Location: CL Wilson — Success Center

Members Present: Maya Hunter, Guty Francisco, Robert Jackson, Ryan Hooks, James Fearon

Agenda for Meeting (List all items to be discussed or discussed at the meeting)
1. Discuss Ethical Codes
2. Case Study Review and Discussion
3. Discuss Presentation and Literature Review Process
4. Begin ASPEN

Detailed Minutes: (should include name of speaker and summary of what he/she suggested)

1. Reviewed what each ethical code has in common versus the differences
a. Maya, Ryan and Guty read deeply into each code
b. Wrote out comparison for each code
c. Discussed importance of code of ethics
2. Case Study Review
a. Spent time figuring out what the case study really meant
b. James and Robert had deep discussion/disagreement about the direction of the
case study
3. Discuss Presentation and Literature Review Process
a. Reviewed how group thought presentations wentin class
b. Discussed Literature Review from review with Dr. Martin
4. Started ASPEN Process






TASKS FOR OUTCOME 7
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions

CHEMICAL ENGINEERING DEPARTMENT 
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

CHEG 4472-P02 SENIOR DESIGN & PROFESSIONALISM I
FALL 2019

Instructor: DR. LEALON L. MARTIN                 
Title of Assignment


Outcome Measured Using this Assignment


Check the outcome appropriate characteristics related to this assignment

	Ability to Acquire new knowledge using the appropriate learning strategies

Requires students to:

	X
	Be  knowledgeable of and use different learning strategies  (Instructor may provide information on different learning strategies 

different learning strategies)

	X
	Identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials. 

	X
	Be aware of the need for and are able to independently acquire additional knowledge and data needed for solving  problem using appropriate learning strategies and tools. 

	Ability to apply new knowledge  to solve problems 

Requires students to:

	X
	Demonstrate appropriate use of the new knowledge to solve problems. 


Brief justification of the suitability of assignment for the outcome



CHEG 4472: SENIOR DESIGN & PROFESSIONALISM I
FALL 2019 ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 4

You will be graded based on your ability to engage in life-long learning. Start each question on a new page. Clarity of presentation is essential if you are to avoid losing points. 

Present a comprehensive literature review/survey of your project, citing all sources. Include (a) an introduction, (b) review of literature on production of your product including process/production routes, physical and chemical properties, handling and storage, uses and product specification, (c) process selection (using process sorting), (d) process description, stating the main steps involved in the production, and providing details of the steps involved.

Note: Make sure to use effective and well-placed subheadings, so that the sections and subheadings follow the logical sequence of the report outline. 

Limiting your sources to only the internet or merely copying what you find in the literature without a brief discussion highlighting the relevance or otherwise of the information will be considered inadequate.

DEPARTMENT OF CHEMICAL ENGINEERING

SENIOR DESIGN & PROFESSIONALISM I CHEG 4472

COURSE ASSESSMENT GRADING SCHEME & OUTCOME 


ABET Outcome 7: An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
Assignments that test competency in this area will include problems that test a student’s ability to identify, retrieve, and organize information needed for a particular new task even if the task is outside of their area of expertise.

Name:____________________________________________________________

Title of Assignment:___________________________        Due Date ____________

	Competency Area

	Max for this Assignment
	Your Score

	7. Ability to engage in in life-long learning

Effectively use library and online resources for research and are abreast with current developments relating to the project
	
	

	(i)      Identify the types of information needed for a complete understanding of all aspects of the project (Based on task described in the project planning).
	25
	

	(ii)    Gather information on relevant fundamentals, theory / concept (demonstrate technical competence) and relate them to the design.
	50
	

	(iii)   Provide the sources in a list of references properly cited in the literature review section and relevant sections of the report.
	25
	

	TOTAL


	100
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COURSE ASSESSMENT GRADING SCHEME & OUTCOME

ABET Outcome 7: An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies

Assignments that test competency in this area will include problems that test a student’s ability to identify, retrieve,

and organize information needed for a particular new task even if the task is outside of their area of expertise.

Name:. g"’@ g JD%J? _ \;;_"-5;-;-‘- g L ’ﬁqz/

i —

Title of Assignment: /,-L’,_{, W # 2 Due Date

Competency Area

7. Ability to engage in in life-long learning Max for this Your
Assighment Score

Effectively use library and online resources for research and are abreast with current

developments relating to the project

(i) Identify the types of information needed for a complete understanding of all aspects of the 25 &

project (Based on task described in the project planning). 2

(i) Gather information on relevant fundamentals, theory / concept (demonstrate technical 50 5

competence) and relate them to the design. 4 ©

(iii) Provide the sources in a list of references properly cited in the literature review section and 25 5—/

relevant sections of the report. /
TOTAL 100 5
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ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 3
Due October 17,2019

You will be graded based on your ability to engage in life-long learning. Start each question on a new
page. Clarity of presentation is essential if you are to avoid losing points.

Present a comprehensive literature review/survey of your project, citing all sources. Include
(a) an introduction, (b) review of literature on production of your product including
process/production routes, physical and chemical properties, handling and storage, uses and
product specification, (c) process selection (using process sorting), (d) process description,
stating the main steps involved in the production, and providing details of the steps involved.

Note: Make sure to use effective and well-placed subheadings, so that the sections and
subheadings follow the logical sequence of the report outline.

Limiting your sources to only the internet or merely copying what you find in the literature
without a brief discussion highlighting the relevance or otherwise of the information will be
considered inadequate.
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I. Introduction P
i

The goal for this project is to design a chemical plant that produces glucose-

~

fructose syrup that will match tl\{é current global supp_i)‘) and demand for the product. The

plant designing process involves nﬁaiﬁy sfe’pédsuch as economic analysis, process
specification, safety and handling of product, mass and energy balances of the systems,
etc. High Fructose Syrup (HFS) or glucose-fructose syrup is a high valued liquid
sweetener for the food and beverage industries containing positive attributes such as high

sweetness, non-crystalline nature, ability to enhance flavor in food products and keeps

/
products fresh by maintaining moisture content [1]. Since globally sugar consumption is
gr s
continually increasing within these industries, there will be a need to look foraliernate
) &«

sugar substitutes from sugar cane due to increase in expenée [1]. Syrup sw,?eteners provide
arelatively cheap alternative for food and beverage industries than@;aduatu?_cj’;éligal* [2].

HFS is traditionally produced using three cost-intensive enzyme reactors such as

liquefaction, saccharification, and isomerization with a raw material containing starch

[3]. Since the conversion of the raw materials to starch is a very expensive process, the
inversion of sucrose into inverted sugar will provide an economic advantage by
producing two products for the food and beverage industrx‘fﬁnverted sugal;:@j/lif*’ S):[4].
This literature review studies the production details and properties of glucose-fructose

syrup that is cost-effective and efficient for food and beverage industries.
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a. Process Route

/})lxl)Dll'afting of our system’s process for Fructose-Glucose Syrup (HFS) production
was accomplished in part by the use of numerous resources and forms of literature to
support and give a better insight of both process design and process routes.
There are numerous process routes for the production of HFS, many of which include
processing raw materials that yield starch. This starchis reacted to form glucose, which
will be further processed to HFS. For these starch-based raw materials, corn, cassava, and
potato are commonly used, regarding usage in HFS production. Between these starch-
based routes deviation in the process lies in the method of isolatiné 'starch. Each starch-

, < ’

based process E}Hﬁl’i’ocuscfd»’on maximizing starch removal techniques. For example, corn
utilizes steeping which involves soaking corn kernels in a water solution with added
sulfur dioxide to loosen up starchin relation to gluten and fiber, and for potatoes rasping
(a process of grinding up potatoes and disrupting the cell wall to free up starch within
amyloplast). But the chemistry of these processes follows the same three steps to yield
HFS: liquefaction, saccharification, and isomerization. Liquefaction describes the process
of partial hydrolysis and saccharification completion of hydrolysis resulting in starch

conversion to glucose [3] Isomerization will take care of glucose conversion to fructos,e

e~ - A " ?
1i1rm|gh use enzyme of glucose isomerase. N B »/_))ﬁ_mz‘ﬁ--‘ o~ B asil
S —— =N Lo F g
In retrospect to starch- based productlon for our process desl,gn sugar beets could be J

—_— V/‘/’

used as raw material to form sucrose which could be reachedthrough hydr01y51s to yield

ol /yfﬁdl" = (77

inverted sugar. This alternative process is common in the production of sucrose and can

produce viable coproducts of molasses and animal feed (from beet pulp removed in sugar



[image: image60.jpg]{e

7

b

beet extraction) [14]. That invert-Sugar can split into two streams to produce both glucose

and fructose syrup which is refined for/ deashjng.)and removal of impurities.

b. Physical Properties [15]

. For HFS 42 density 1333.67 kg/m3, solid 946.63

= For HFS 555 1373.21 kg/fi3,50lid 1056.87

»  Viscosity HFS42(@27C): 0.16 Pa*s

=  Viscosity HFS 55(@27C): 0.76 Pa*s,

= Colorless, odorless

c. Chemical Properties [16]

Freezing/Melting Point: 103-105 deg C (dec)
Decomposition Temperature: 103-105 deg C
Solubility: Freely Soluble

Molecular Formula: C6H1206

Molecular Weight: 180.16

Chemical Stability: stable under normal conditions

Incompatible materials: strong acid and bases, oxidizing agents

d. Handling and Storage

HFS should be handled with care while properly observing proper

industrial hygiene. Appropriate protective equipment should be worn and

contact with the eye should be avoided [5].

= HFS should be stored at room tempera"mre in a cool and dry place with

proper ventilation. The container should be sealed tightly, and the product

should be kept away from incompatible materials [5].
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=  Glucose Fructose Syrup is also commonly known as High_ Fructose Syrup
(HFS) because of the higher composition of fructose present in the syrup
mixture. HFS is usually named based on the composition of fructose present

in the syrup. The three common forms produced industrially are HFS-42,

o
EF/}/S-’S, and I’-Iféi)_g HF@ is the mﬁor product obtained and is further

processed to yield HFS-42 and HFS-55 which are used in the food and
beverage industr»iys/sweeteners. HFS-55 is widely used in the production of
carbonated soft drinks while HFS-42 which is not as sweet is generally used
in the production of baked goods, noncarbonated beverages and many
processed foods [6]. When compared to sucrose, HFS possesses qualities that
are beneficial in the food industry. Firstly, it is relatively cheaper than sucrose.
Secondly, it has preservative properties because of its high acidity. Thirdly, it
is more soluble and does not crystallize in solutions [3]. In addition to this, it
helps to lower the freezing point to retain moisture in certain processed foods
such as cereals and breakfast bars [6].

f. Product Specification
= Three types that can be produced are HFS-42, HFS-55, and HFS-90

[I1.Process Selection

a. Market Analysis
Our target market is the U.S. food and beverage industry. In the U.S, there are

over 30,000 processing plants owned by over 26,000 companies. Products include

meats, dairy, beverages, animal food, sugar, baked goods, grains, dairy, fruit, and
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vegetables. Out of a $354 billion industry 17 percent is beverage, 18 percent for

/
meats, and 11 percent for baked goods [13]. - .
3 y 5.3 dL:L, = %D
b. Process Screening 14/’/‘/7 J

Our process will incorporate (sugar beets as our raw materials. The average

national price of sugar beets is $41.20 per short.ton. The price of our main products
g_ 4——-2}9 == >

glucose-fructose 42% is 35.21 cents per pound and 41.23 cents per pound for
e _

[,..2)7’”“ p glucose-fructose 55% [13]. The general process is the same no matter the raw
oo
» ’(,A,-/’ materials. The glucose is converted to a glucose-fructose mixture of the desired
.
&
}'/' o a iy concentration. The cost of starch conversion to glucose is higher than converting
g

sucrose to glucose. Correspondingly, the process of converting starchis more

complex than sucrose. The sucrose is inverted and forms equal amounts of glucose
. and fructose in cation resins. The Ca++ form of the same resin separate glucose from

L#1

ﬁg‘,.«v(ﬂ fructose using a column chromatography [4]. Allowing for simple mixing form the

product concentration (Inverted sugar & HFS) [4]. So, instead of using a starch such

as cassava, potatoes, or corn we choose sugar beets. Sugar beets are chosen over

. B : ; 7
sugarcane due to it being the cheaper raw material.. A e o[e}sa-cﬁ":a Ce= ?

pdA// ‘-':"‘é':'"‘/f

IV.  Process Description

Two different process description routes: ;L;,}L»./x_ s A ;, -
.
;&/’ 5 B b ; = 0

1. Starch Hydrolysis

Starch hydrolysis is the breakdown of bonds in the starch molecule using water. This
process can be facilitated by the use of acids or enzymes (amylases). Acidic hydrolysis gives
' -
a lower yield and increased undesired by-products,[11] ltherefore, enzymatic hydrolysis is

more favorable in industrial use,.First, starch extracted from the raw material undergoes

1

tref ]



[image: image63.jpg]gelatinization where the starchis broken down with the addition of heat and water and a
slurry is formed. T.iquefaction occurs next and the starch slurry is partially hydrolyzed to give
oligosaccharides like maltose and thermostable a-amylase enzyme is used to speed up the
reaction. This slurry then undergoes saccharification which is the hydrolysis of carbohydrates
such as starch, with water [7]. In saccharification, ’glyosidic"\ bonds of the starch molecule are
broken down into simple sugars using glucoamylasé enzyme as the catalyst. This process
converts the starch slurry to glucose syrup. To obtain the desired concentration of fructose,

glucose isomerase enzyme is added to the glucose syrup in anenrichment column and some
- 4
“Thsa.
glucose is isomerized to fructose [10]. Suggested bioreactor temperature is 60 — 65°C [8].
S

The overall reaction for the conversion of starchto glucose is shown below where n is

from 50 to thousands;

(CeH1605)a +n1H.0 = nCeHi20s 4
(starch) + (water) (glucose)
. W/&‘—"‘ - E /Z\'”/" LAY

, i N ) o 7Y
. Coemn P 7] O A
2. Sucrose Inversion “ S s

D e e ot
Sucrose inversion is the hydrolysis of sucrose to an equimolar mixture of glucose -‘

and fructose (50:50). This equimolar mixture is also known as invert sugar which is sent

to an enrichment column where the fructose concentration is increased. Any remaining

glucose syrup can be subject to isomerization until the desired fructose concentration is

achieved. The overall reaction for sucrose inversion to invert sugar is represented by the

equation below:

CH»O,, +H,O - CesH 1,06+ CsH 205
(sucrose) + (water)  (glucose) + (fructose)
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out in a fixed bed reactor with a strong cation resin [4]. Research showed into the use of
immobilized invertase shows successful sucrose hgolysis [9] and suggested operational

temperature for the enzyme in the reactor is 55 — 60°C.
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Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
{NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A's firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’'s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?
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ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability
to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment.

—_——————————————————————————————————— ]
Names:
Adeyemi, Tope
Aliado, Michael A.
Anderson, Javon J.
Guillory, Cayla

Brooks Jr, Nigel P.

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assignment Score

4.1 An understanding of professional and ethical responsibility
100 X 4

This assignment tests the student knowledge in the Professional Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.

v
TOTAL 100 7;
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Having a strong understanding and appreciation for a code of ethics is critical to the success and
longevity of an engineer's career. A devotion to such a code of ethics allows an engineer to ultimately
shape and execute difficult decisions which affect the safety and wellbeing of those around him/her.
Under stressful situations, economics can drive an engineer to take shortcuts and risks to ensure the
completion of a project. Despite the concern for profitability and efficiency, an engineer's code of ethics
must always have the safety of the general public at the forefront of each decision. Many professional
engineering organizations stringently maintain and uphold their own ethics for each discipline of
engineering that exists, and it is well understood that each engineer should meticulously adhere to these
codes.

In this report, the codes of conduct and ethics from three engineering organizations will be
compared. The three organizations in question are the National Council of Examiners for Engineering and
Surveying (NCEES), the National Society of Professional Engineers (NSPE), and the American Institute
of Chemical Engineers (AIChE). Upon examining the codes of conduct for all three organizations, they
heavily emphasize that engineers have a direct responsibility for the health and safety of the public. For
example, in the case that an engineer's judgement is overruled in circumstances that endanger life or
property, it is the engineer's responsibility to notify their client, employer, or another authority of the risks
that come with such a decision. 17 If an engineer does not voice valid concerns or deliberately approves
something that is not properly regulated and may endanger the public welfare, severe consequences will
be dealt notwithstanding the potential loss of life and property. Remaining silent on any decision-making
process is an unacceptable behavior, as ordained by all three codes of ethics.

Another consideration found in all three organizational code of ethics is that it is unethical for an \/
engineer to perform professional services outside of their area of competence. 121 Professional engineers
must be properly trained and tested from ari accredited institution for them to work. It is a commonly
shared sentiment that no one would want an unlicensed doctor to perform a surgery on them, and it is the
same for any professional. Engineers must be able to demonstrate that they are able to competently
execute technical tasks before beginning work on a project. Similarly, engine'ers must demonstrate that
they are able to maintain a high level of integrity regarding confidentiality. Unless required by law,
engineers should not breach confidentiality with their clients/employers by revealing facts, data, or
information obtained in a professional capacity without the prior consent of the client/employer.p1 Selling
a client’s trade secrets to a competitor for personal monetary profit is unethical and shows that such an
individual is untrustworthy for future endeavors.

Comparatively, while the three organizations all have common facets found in their code of
ethics, the main differences between them are that they are tailored to a specific audience. The NSPE
code of ethics is targeted at engineers who have attained their professional engineer license (PE). A PE is
the only engineer who can prepare, sign and seal, and submit engineering plans or drawings to a public
authority for approval, or seal engineering work for other clients.[1] As a result, the NSPE code of
ethics contains sections that are specific to that type of work. The NCEES code of professional
conduct is similar to the NSPE code of ethics, though it also includes provisions specific to
surveyors. The AIChE code of ethics is primarily tailored to chemical engineers and those who
work in the chemical processing industry. While each organization’s code of ethics and
professional conduct address different audiences, all three maintain that engineers of all
disciplines should conduct business and perform their work at the highest accordance to their
respective ethical code.
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study, justify your opinions by quoting relevant sections of the NSPE Code of Ethics that
supports the opinion you make and why the opposite opinion may not be right.

In reviewing this case study, all conduct was ethical until engineer C. Being the chief city
engineer, promised engineer A's firm a future engineering project. The promise of this offer is a
violation of multiple codes of ethics laid out in the NSPE code of ethics handbook. The
following are potential areas of unethical behavior and or actions.

Section 4c. states that, “Engineers shall not solicit or accept financial or other valuable
consideration, directly or indirectly, from outside agents in connection with the work for which
they are responsible.” Engineer A’s firm accepting an indirect offer for a future project in City X.

Based on their connection in suceessfully receiving a grant for City X, it is a clear v10tat10n of

NSPE rules. /]/9 Hows b B yisjate j;j,_J - W"‘S__f/ ..".,l_iu‘., |

Under section 4e " Engineers shall not solicit or accept a contract from a governmental
body on which a principal or officer of their organization serves as a member."[1] Engineer A

accepting such an offer in this circumstance from the city engmeer /ghlle being retained by s
Engineer C violates NSPE rules of practice. Ve ad - o gl 8 e % |
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Section 5b “Engineers shall not offer, give, solicit, or receive, either directly or indirectly, A

any contribution to influence the award of a contract by public authority, or which may be
reasonably construed by the public as having the effect or intent of influencing the awarding of a
contract. They shall not offer any gift or other valuable consideration in order to secure work.”[1]
The city engineer, a public official, is promising “to select Engineer A’s firm on a future
engineering project for City X” based on his work in securing a grant for City X. Should an offer
be accepted by Engineer A’s firm, such actions could be reasonably construed by the public as
being biased, and is in violation of NSPE rules _
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Senior Design & Professionalism I (Fall 2019): Home Work 4 Due: November 7, 2019

You will be graded based on your understanding of professional and ethical responsibilities as they relate to
your project. Clarity of presentation is essential if you are to avoid losing points.

1.

Write a 2-page synopsis comparing the National Council of Examiners for Engineering and Surveying
{NCEES) code of professional conduct with the American Institute of Chemical Engineers (AIChE) and
National Society of Professional Engineers (NSPE) code of ethics.

Using the NSPE Code of Ethics, analyze the following case study. For the case study, justify your opinions
by quoting relevant sections of the NSPE Code of Ethics that supports the opinion you make and why the
opposite opinion may not be right.

Case Study

Fact pattern:

Engineer A is a principal in a medium-sized engineering firm with expertise in mechanical and
electrical engineering. Engineer A’s firm is retained on a speculative basis by Engineer B, a local
civil engineer, to assist City X in applying for a federal grant for certain wastewater treatment
equipment upgrades for the city’s wastewater treatment facility. The application is successful, City
X obtains the grant, and Engineer B is retained to design the waste water equipment upgrades. In
recognition of Engineer A’'s work in securing the grant, Engineer C, the chief city engineer, verbally
promises to select Engineer A’s firm on a future engineering project for City X.

Question: Was it ethical for Engineer C to offer to select Engineer A’s firm on a future
engineering project for City X?



[image: image75.jpg]CHEMICAL ENGINEERING DEPARTMENT
SENIOR DESIGN & PROFESSIONALISM | CHEG 4472
GRADING SCHEME AND OUTCOME ASSESSMENT SHEET FOR FALL 2019

ABET OUTCOME 4: An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering solutions in
global, economic, environmental, and societal contexts

Assignments that test competency in this area will include problems that test the student knowledge in the Professional Code of Ethics, ability

to apply relevant aspects of the professional code of ethics when considering alternative decisions or solutions, ability to ethically evaluate the
short and long term impact of engineering solutions on community and environment.

Names:

Bustos Escudero, Hector
Epperson, Angela

Clark, Randall L.

Drey, Michael J.
Duruzor, Chris

Title of Assignment: Engineering Ethics

Competency Area Max for this Your
Assignment Score

4.1 An understanding of professional and ethical responsibility

100 %749/

This assignment tests the student knowledge in the Professlonal Code of Ethics, and ability to apply relevant
aspects of the professional code of ethics when considering alternative decisions or solutions.

TOTAL 100 XS
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*100% means the member completed his/her assigned work.

By signing this assignment cover sheet, I agree thal the perceniages stated in the % completed

column reflect the contribution made by me and other members of the group.
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MINUTES OF GROUP MEETINGS

Meeting Date:  11/5/2019 Meeting Time:  10:00am_
Meeting Location: C.L. Wilson

Members Present: Hector Bustos Escudero, Angela Epperson, Randall Clark, Michael Drey.
Chris Duruzor

Agenda for Meeting (List all items to be discussed or discussed at the meeting)

Complete and revise power-point to meet all requirements
Review Gantt chart and update team members

Start Material and Energy Balance for block flow diagram
Schedule meeting with Dr. Martin to receive graded work back

Detailed Minutes: (should include name of speaker and summary of what he/she suggested)

e Angela Epperson
o 30 Minutes
o Suggested working on the final report and making corrections from the graded
report.
e Randall Clark
o 30 Minutes
o Suggested finding a plant within the Galveston Bay area to visit to gain a better
understanding of ethylbenzene and how an industrial process works.
e Michael Drey
o 30 Minutes
o Suggested completing the material and energy balance in addition to breaking
each component down into smaller segments.
e Hector Bustos Escudero and Chris Duruzor:
o 30 Minutes
o Suggested starting the Aspen process before next week
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TASK ASSIGNMENT & DELIVERABLES AT MEETINGS

Use this table to document task assigned and deliverables completed/submitted by each group
member at each meeting, If deliverables are not completed, indicate the actions taken by the
group on this individual

Meeting Date: 11/5/2019

Meeting Location: C.L. Wilson

Meeting Time: 10:00am

Duruzor

Name Task Assigned | Deliverables Completed & Submitted
Hector Question 1 Completed a portion of question one
Bustos Searched for differences within the

organizations
Escudero Introduction
Angela Question 2 Critique the entire report for any grammar
Epperson & mistakes
Critique Add to question 2 if needed
Randall Question 2 Research the scenario and determine which
Clark codes were abused
Michael Question 1 Completed a portion of question one
Drey Searched for similarities within the
organizations
Conclusion
Chris Question 2 Research the scenario and determine which

codes were abused
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Ethics is a very important theme in the career of an engineer. One of the key concepts in
ethics is that it helps guide an engineer on the topic of safety as well as quality. Engineers face
challenges on a daily basis and sometimes those challenges involve making major decisions that
can impact the safety of all those involved. However, the code of ethics is the guiding principle
that makes sure no shortcuts are taken where safety is concerned. Many organizations have
ethical codes for different types of engineering disciplines. It is of great importance that every
engineer, whether being a student or working professional, to maintain a good understanding of P
these codes for the safety of everyone at the workplace. In this short paper, a synopsis will be

made comparing the code of conduct from three of the most highly credited engineering

organizations in the industry.

ln./J/ } Even though the three organizations have differences, there are still similar traits that the

organizations share. One main characteristic/trait is their strong emphasis on engineers' top

f »Al"l ‘" responsibility to provide the safest decisions for the public. For instance, the National Society of -

\J}[ M (Professional Engineers (NSPE) code of ethics states that “if engineers' judgment is overruled N
U'/ ' under circumstances that endanger life or property, they shall notify their employer or client and

¢ such other authority as may be appropriate.” [1] This is a very important code that these
o/ Aéﬁrganizations have in common. However, it is very unethical and unacceptable for an engineer to
w2 ’,‘S remain silent if they are aware of a potentially harmful situation or circumstance. In addition to_ '
the expectation for the safest decisions, another common trait between these organizations is
engineers' acceptance of responsibility for wrongful actions. For example, according to the
American Institute for Chemical Engineers (AIChE) code of ethics, an engineer should “accept -
responsibility for their actions, seek and heed critical review of their work and offer obj ective“
criticism of the work of others.” [2] In addition to learning from previous mistakes, taking
responsibility in any given situation ensures that proper procedures are followed. Additionally,
no one wants to risk termination as a result of someone else's incorrect actions. Another common
characteristic is the promotion of competing fairly while offering a diversified opportunity. For
example, the National Council of Examiners for Engineering and Surveying (NCEES) code of
professional conduct states that an engineer’s “prof@_ssi’o{l-z'll reputation shall be built on the merit

of their services, and they shall not compete uﬁ.fdi}ly with others.” [3] It is never fair to treat

anyone unequally, based on a person’s sex, religion, race, color, creed, disability, age o
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have in common. These are just three that play a significant role within the industry.

This section of the report discusses the differences in the ethical codes of the three organizations.
The main difference in these codes is the targeted audience. The NSPE Code of Ethics targets
engineers who have obtained the Professional Engineer (PE) license from the PE licensure
exams. A licensed PE is the only engineer allowed to prepare, sign, and submit engineering plans
and drawings to a public authority for approval, or to seal engineering work for public or private
clients. [1] As a result, this code of ethics is designed mainly for that purpose. The NCEES Code
of Professional Conduct is intended for both PEs and surveyors. This code of conduct is very 1
similar to the NSPE Code of Ethics but adds provisions for the surveyors. Lastly, the AIChE
Code of Ethics is specifically for chemical engineers no matter the expertise. This code of ethics
can aid any engineer in their work environment. Despite the difference in audiences, all the
ethics codes have the same objective of requiring engineers to be ethical in every aspect of their

job.

Ethics is important not only for engineers but for society as well. Without ethics, a person has the
freedom to lie, cheat, and take advantage of any given situation. Engineers are trusted by society
to create brilliant and safe products within their profession while advancing and obtaining
knowledge. It is an engineer’s responsibility to abide by the ethical codes that are provided by
the NCEES, AIChE, and NSPE code of ethics.
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Part B: Ethical Case Study

Engineers are held to a higher standard than most professions. As a member of this
profession, they are expected to demonstrate the utmost integrity, adhering to the highest principles
of ethical conduct. For the case study in question, my group and I believe it did not reflect good
ethics for Engineer C to make such an offer to Engineer A. By doing so Engineer C has violated
more than one rule set down in the NSPE Code of Ethics. We will be providing the exact codes of

ethics in question to justify and support our opinion.

Engineer C is in ethical violation of the NSPE Code of Ethics by selecting Engineer A’s
Engineering Firm for a future City X engineering project. Engineer C is in clear violation of the
Professional Obligations section bullet-point four stating, “Engineers shall not disclose, without

consent, confidential information concerning the business affairs or technical processes of any

Wpresent or former client or employer, or public body on which they serve.” [1] In further detail,

consent of all interested parties, promote or arrange for new employment or practice in connection

[1] Engineer C is in violation of these codes because he/she hasn’t contacted all parties before

1

¥
* he/she is violating subpoint b of bullet point four that also states, “Engineers shall not, without / /4; =

5y

e

S

@71;’4}_

-l,

/
it 744{ notifying Engineer A of his intentions to employ Engineer A’s Firm. Engineer C is also putting %g #

rech
o

;v A,/Véf‘

City X in danger, as Engineer A’s Firm has expertise in Mechanical & Electrical engineering, not

civil engineering. If Engineer A accepted the offer, the firm would be in infringement of section

7 11.2.A of the NSPE Code of Ethics, “Engineers shall undertake assignments only when qualified

by education or experience in the sbg,ei‘ﬁc technical fields involved.” [1] Engineer A could

B - il = ;
'speculaté for Engineer B to receive the grant because he/she was protected by section I1.2.C of the

NSPE Code of Ethics. “Engineers may accept an assignment and assume responsibility for
coordination of an entire project and sign and seal the engineering documents for the entire project,
provided that each technical segment is signed and sealed only by the qualified engineers who

prepared the segment.” [1] This clarifies that Engineer A may be permitted to do speculation jobs

3

awarding of government contracts may also find Engineer C in violation of neépotis ws/policies 71°
gofg y g potism laws/p

under Engineer B’s supervision or cooperation. Some state statutes and E,gﬁ%vem’ing_the
m |z

and may take corrective action against Engineer C. Engineer C should notify his entire crew before
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A
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attempting to hire Engineer A’s firm and do the necessary research to determine if they are 7‘4 Saa
2~
e

qualified for his projects.
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Senior Design & Professionalism I (Fall 2019): Home Work 3
Due October 17,2019

You will be graded based on your ability to engage in life-long learning. Start each question on a new
page. Clarity of presentation is essential if you are to avoid losing points.

Present a comprehensive literature review/survey of your project, citing all sources. Include
(a) an introduction, (b) review of literature on production of your product including
process/production routes, physical and chemical properties, handling and storage, uses and
product specification, (c) process selection {using process sorting), (d) process description,
stating the main steps involved in the production, and providing details of the steps involved.

Note: Make sure to use effective and well-placed subheadings, so that the sections and
subheadings follow the logical sequence of the report outline.

Limiting your sources to only the internet or merely copying what you find in the literature
without a brief discussion highlighting the relevance or otherwise of the information will be
considered inadequate.
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COURSE ASSESSMENT GRADING SCHEME & OUTCOME

ABET Outcome 7: An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies

Assignments that test competency in this area will include problems that test a student’s ability to identify, retrieve,

and organize information needed for a particular new task even if the task is outside of their area of expertise.

Name: /{/’Pzp j

Title of Assignment: )L/ h # } 3 Due Date /0 // 7/,?/677

Competency Area

7. Ability to engage in in life-long learning Max for this Your
Assighment Score
Effectively use library and online resources for research and are abreast with current
developments relating to the project
(i) Identify the types of information needed for a complete understanding of all aspects of the 25
project (Based on task described in the project planning). 2 0
(i) Gather information on relevant fundamentals, theory / concept (demonstrate technical 50
competence) and relate them to the design. ’6@
[ (i) Provide the sources in a list of references properly cited in the literature review section and 25 /2 5/
relevant sections of the report. !
TOTAL 100 749
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Introduction

Nitric acid ( HNO:s ) is a highly corrosive strong mineral acid that is can be used as an
oxidizing agent for rocket fuels and explosives, while also possessing chemical properties that
are conducive to the production of fertilizeré. Nitric acid is typically known to be produced using
the Ostwald process that was developed and patented in the early 20th century (1902) by
Wilheim Ostwalmough this process is currently the most widely used route to producing
nitric acid this production route was of effect after the development of the Haber process that
would enable the mass pt;)cigﬂ:tion of ammonia (NI @) that would be needed in the initial stages
of the oxidation p;ocesl.’gn the other hand, there are also other production routes by which nitric
acid is producad Using the Nitrate Process or Chile Saltpeter that was developed in the 17th
century and also the Birkeland/ Eyde or Arc process that was developed almost simultaneously
with the Ostwald process in 1903. E;;cn though there were multiple processes that were

developed to produce nitric acid over time, the Ostwald process stands out as the most

extensively used production route currently to produce the chemical. D" /L j

; = 2
In regards to producing the product there are two sub processes under the Ostwald ‘A: ’
ZFOfm R
process that are taken into consideration one being a single pressure and the other a dual pressure Lo Foves

process. The sub processes also offers flexibility in regards to the client's needs{[)ependent on W
—)

' the desired strength and purity of the acid a manufacturer will choose either the single or dual
T 4
pressure processes to get the specified outcome.éln light of these factors }11(435_% the best interest

to select a single pressure process, having considered several factors one of which is efficient

energy management and a lower number of equipment. The main units of this process selected

. . . /-‘
are the reactor, oxidation chamber and two separation columns. 7 %

———
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The plant capacity is set to prodgéé‘/400,000 tons of nitric qqi;Pduring 8,000 working

hours per year. In order to effectively operate the nitric acid plant safety and storage handling of
the product was put into consideration as well as the environmental and societal impact was not

left out due to the acids corrosive and toxic nature.

The nitric acid production process is one gaining vital recognition and is studied to minimize

production Qth and to meet the demand of this highly used chemical especially in the fertilizer
5 vy
L
industry. The raw materials ubg_?i for the production of nitric acid are ammonia and air and the
,"“—.Z _L ¥ u-—
product w1ll lﬁs 68% wt 1}1 the fertilizer industry for nitric acid is for the production of

ammonium nitrate for the fertilizer and explosives industries, which accounts for approximately

D
/) b - . ol . - . . . . . . .
Py WM 85% of the world production of nitric acid. Nitric acid is mostly used as an intermediate product

)

}L‘/ for fertilizers and explosives.
f"]

L31°
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Literature Review
Physical and Chemical Properties

Compound IUPAC Name Nitric Acid 5
Chemical Formula HNO:; Lo/ ‘/ '
Molecular Weight (g/mol) 63.012 o
Boiling Point (°F) 181
Melting Point (°F) ) -44 /Ostwald
Energy of Vaporisation (BTU/1b) 16.81 i
Vapor Pressure (psia) 0.89 /| Process
Critical Prcssurc (psia) 1.4493.77 /
Critical Temperature (°F) 476.33 . / Rior ~
Critical Density (Ib/t) 0.12-0.19 / |
Specific Gravity 1.502 / —— |
Solubility in Water Completely miscible [ fl
ACldlty (pKa) -1.4 || used to
Standard Enthalpy of Formation (AfH{©29g) | ~207 kJ-mol™ \
Standard Molar Entropy (S®298) 146 J-mol™-K™ produce
Odor acrid, suffocating \
Appearance Colorless, yellow or red fuming liquid \ nitric agid'
\__,_. = (&? s p g
include ammonia, and air that is be taken from the atmosphere. The plant will produce 68% by So /By 4
3

weight of nitric acid and 32 %_mater High quality steam (150 psi and 970°F) is gen Ja’ted m?ﬂ;le
process and will be sold as by product of our process to g? rate :Pltlonal income. The single
pressure process was selected as the most advantageous process, havmg considered several
factors one of which is efficient energy management and required lesser number of equipment. [ . g
The main units of this process selected are reactor, oxidation chamber and two separation
columns. The process begins with the vaporization of ammonia at 145 Psi and 95°F using
process heat. Steam is then used to superheat the ammonia up to about 176°F. Filtered air is
compressed in an axial compressor to a discharge pressure of about 107.3(_§§.j}1nd temperature of
311°F. Part of the air is diverted for acid stripping. This preheated air and the ammonia vapor are
2

then mixed and passed through l;hé/ platinum/rhodium catalyst gauze in a converter for oxidation.
5 s



[image: image92.jpg]The reaction gas flows through a series of heat exchangers for recovery of energy as either high-
pressure superheated steam, or as shaft horsepower from the expansion of hot tail gas in the

turbine. The other process which is known dual-pressure process employs a conversion stage

operating in the range 14.5-51 psia, and a reactor temperature of about 1589 °F which has Low-

pressure ammonia oxidation and high- pressure absorption for acid production. In addition to the
higher conversion, the lower catalyst gauze temperature (associated with the low-pressure

ammonia oxidation) results in a much lower rate of platinum deterioration. [’ V'eﬂcj

The Birkeland/ Eyde or Arc process

NaCO
Solution
Cooling {1
water »;
e
uil
Sins
Air , .r:;‘:;,
n| |- § Soda
_ ’ | Te
L | Toeie T NaCOs Tower
= | | | 50%Nitric
Electric Arc L Acid

Furnace

Figure 1: Diagram showing production of Nitric acid from arc/ Birkeland-Eyde process.



[image: image93.jpg]The Birkeland-Eyde process was one of the competing industrial processes in the establishment
J

of nitrogen based fertilizer production. An electrical arc%ormed between two coaxial electrodes,
and through the use of a strong magnetic field, is spread out into a thin disc. The plasma
temperature in the disc is at approximately 3000 °C. Air is then blown through this arc, causing
some of the nitrogen to react with oxygen forming nitric oxide. Controlling the energy of the arc
and the velocity of the air stream, yields of up to approximately 4-5% nitric oxide at 3000 °C and

less at lower temperatures. The process is extremely energy intensive. The reaction is carried out.
—ry el —
e

using natural source from lightening which converts atmospheric nitrogen to soluble nitratcs.

- - = o
i )

A i ® __

S/l
& )"'.-‘

N2+ 02 — 2 NO

The hot nitric oxide is cooled and combines with atmospheric oxygen to produce nitrogen

dioxide.
2NO + 03 — 2NO,

This nitrogen dioxide is then dissolved in water to give rise to nitric acid, which is then purified

by fractional distillation.

3 NO2 + H2O — 2 HNOs + NO

Nitrate Process or Chile Saltpeter
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Figure 2: Diagram showing production of Nitric acid from nitrate processi/r—-@( j
NaNO; + H,S0, = NaHSO, + HNO;

This process is the oldest known process to produce nitric acid as it was developed in the 17t

century. In this production route potassium nitrate is used to produce 35-50% sodium nitrate and

remainder salt. Sodium nitrate and sulfuric acid is heated in a cast iron retort where the nitric
“/—/;"

acid is produced as a liquid and further cooled to form concentrated nitric acid. The uncondensed

nitric acid vapor is further sent to be scrubbed by water and diluted nitric acid collected in

receiver. This process however is not used since it takes higher energy and new production

processes have received higher recognition due to them being more economically feasible. For

example the advent of Ostwald process replaced this process due to less energy consumption.ft’“[ 1
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HANDLING, STORAGE, AND SAFETY FOR HNO3
70 e

The production of nitric acid from tl{é( ChemRG comp;my isiconsidered hazardous by the 2012
OSHA Hazard Communication Standard (2§_CT3R-1'97170.1200). As a strong oxidizing agent,
nitric acid can be very corrosive depending on its concentration and temperature. Therefore,

materials selected for the manufacture of its storage and handling equipment have to be readily

> 5l _‘\‘"‘)

available, easy to fabricate and most im}?ortantly corrosion resistant {0 HNO3 at'a specific range

of concentrations and temperatures. The mii? industrial use of nitric acid for the ChemRG
(e
company is the production of fertilizers. Nitric acid is neutralized with ammonia to give

ammonium nitrate. This application consumes 75-80% of the 26 million tons produced annually



[image: image96.jpg](1987). The other main applications are for the production of explosives, nylon precursors, and

specialty organic compounds
Handling

Nitric acid decomposes on heating producing nitrogen oxides. It reacts y’i_,(ﬂﬁnﬂy with
combustible and reducing materials (e.g., turpentine, charcoal, alcohol). Nitric acid should never
be mixed with acetic, chromic, or hydrocyanic acids, aniline, carbon, llydzﬁf‘#julﬁde,
flammable liquids or gases, or other substances which are readily nitrated. While handling nitric
acid wear neoprene or rubber gloves, apron and other protective clothing suitable to the risk of

exposure.
Storage

Nitric acid should be stored in tightly closed containers, in a well—\:{zz,j’]ated area away from
G|
organic substances, corrosive materials, and flammable materials. Nitric acid is such a powerful

oxidizing agent that it dissolves many metals except for gold and platinum. E )’97[_]
Disposal W %ﬂ@' % g /7/_"'9"‘7 7

Material is disposed of as hazardous waste. Contact the Waste Management Group for specific

disposal requirements and procedures. Containers and other materials that are contaminated with

nitric acid must also be treated as hazardous waste.

Uses of nitric acid

Nitric acid has diverse applications in the chemical industry. It has commercial uses as a nitrating

agent, oxidizing agent, solvent, activating agent, catalyst and hydrolyzing agent. The most

10
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important use is in the production of ammoniumxriitrate for the fertilizer and explosives
industries, which accounts for approximatcly 65% of the world production of nitric acid. Nitric

acid has a number of other industrial applications. It is used for pickling stainless steels, steel

A

refining, and in.the manufacture of dyes, plastics and synthetic fibers. Most of the methods used

for the recovery of uranium, such as ion exchange and solvent extraction use nitric acid. The

commercial manufacture of ammonium nitrate uses nitric acid below its azeotropic point in the

—

e

range 50-60% (wt.). A

/

2 /)
o ly

Product Specification
NITRIC ACID HNO3
PRODUCT CODE 169215
SYNONYMS ) Aqua Fortis
CASR NO. 7697:3_7-2
ATOMIC OR MOLECULAR FORMULA C/H’NO?) , )
ATOMIC OR MOLECULAR WEIGHT ~—_6~37.013g/mol
PROPERTIES Hygroscopic, strong oxidizing agent.
HNO3

11
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LIMIT

Déséription A clear liquid with a corrosive \;apour.
Solubility Miscible with water.
Assay 69.0 - 72.0%

Wt. per ml at 20°C 141-142¢
MAXIMUM LIMIT OF IMPURITIES

‘Nonvolatile matter 0.01%
Hydrochloric acid (HCI) 0.005%

Sulphuric acid (H2S04) 0.01%

Arsenic (As) 0.0001%

Iron (Fe) 0.005%

Lead (Pb) 0.0005%

Standards and Regulations « OSHA. PEL: 29 CFR 1910.1000 Table Z-1; Respiratory

Protection: 29 CFR 1910.134 « EPA. Release: 40 CFR 355.40; Waste: 40 CFR 261.21-261.24

« California Fire Code, Chapters 27 through 41 (24 CCR Part 9)

Hazard Pictogram(s):

Ouidining liqulds Comrosive 1o metals Acute toxkoity

Figure l.L__I“’roduct Specifications Details |+ ¥
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[image: image99.jpg]Process Selection - Process Sorting

The goal of this company is to manufacture a chemical plant that will produce nitric acid
with a concentration of 68%. Through the chosen method, the Ostwald process will be used to
help produce a weak nitric acid with a concentration of about 68%. This process is a highly used
process for nitric acid and has been used at numerous plants for many years. The Ostwald
process is a combination of oxidation, condensation, and absorption with a system that uses
pressure that ranges from 14.7 to 203 psia. Nitric acid at the proposed concentration will be

considered as weak.

The Ostwald Process has three main steps: Primary Oxidation, Second Oxidation and

Absorption. The primary oxidation step is where the ammonia and oxygen being mixed and then

13



[image: image100.jpg]going onto the second oxidation step which is when the newly converted nitric oxide is involved

with the secondary oxidation process. Lastly, there is the absorption step.

This selected process for the absorption portion of the process will be the single-stage
pressure process. This process is not used as much as the dual-stage pressure process which
includes a compressor that is inserted between the ammonia oxidizer and the condenser. Instead
of using a process that will produce ammonia, the decision was made to utilize the single-stage
pressure process, use an outside source to bring in the ammonia supply which will be needed.
The process flow diagram which was constructed utilizes a waste heat boiler to ensure that the
ammonia is as pure as needed for the process to function properly. The description of this

process can be found in the following section.

Process Description

The process starts with two raw materials. They are Ammonia and Oxygen. The source of
the oxygen is the air and it goes through a separator to become pure oxygen. We buy ammonia
that is not pure and mixed with water. The two streams of ammonia and oxygen are fed into a

i’

converter where it is thoroughly mixed. This is where it will become a mixture of a ‘c_eitgi,n

amount of each compound. To get the mixture to the proper operating temperature, it is fed into a
_—

heater. This will be calculated by knowing the proper temperature required for the reaction to

occur. To remove the water that was mixed with the ammonia, everything is fed into a boiler to

remove the waste. This causes the water to exit as steam. To ensure that there are no impurities

left in the process, a filter is used. The mixture turns into nitric oxide. To get the reaction to the

proper temperature for absorption, a cooling tower is used. Where water is pumped into the

I

14 / et N



[image: image101.jpg]tower from the Mississippi River. The water is evenly spread throughout the tower in its own
e

closed system. As the nitric oxide flows around the water where it is cooled. The water exits as
steam and the nitric oxide exits cooled. The nitric acid is then fed into the top of an absorption
tower. Oxygen from the separator is fed into the bottom. We will have Nitric Acid exiting from
the bottom and ot’}f’r_tj‘gr_n__ pounds exiting from the top. Throughout the entire process, we will

have other parts such as pumps and more in-depth absorbers.
///ép 14 7 e

Steam

L//)/ ,I 3 Nitric Dioxide

\f‘/ Convertor
Ammania + Water Air Heater ,J L-\

Waste Heat e

AN _

Absorption
Tower

4
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—
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[image: image105.jpg]CHEG 4472-P02 SENIOR DESIGN AND PROFESSIONALISM I
FALL 2019

MINUTES OF GROUP MEETINGS

Meeting Date:  10/08/19 Meeting Time:  1:00 P.M.__ Meeting Location:  CL
Wilson Success Center

Members Present: Natalie Russell, Chloe Sanders, Leah McClellan Francis Saneli, and Ariel
Tuylor

Agenda for Meeting (List all items to be discussed or discussed at the meeting)
Homework #3

e What do we have?
e What do we need?

Detailed Minutes: (should include name of speaker and summary of what he/she suggested)

e Chloe Sanders: Walked through assignment deliverables; Discussed what do we have and
what do we need to complete homework assignment #3



[image: image106.jpg]CHEG 4472: SENIOR DESIGN & PROFESSIONALISM I
FALL 2019
ASSIGNMENT STATEMENT/QUESTIONS

Senior Design & Professionalism I (Fall 2019): Home Work 3
Due October 17,2019

You will be graded based on your ability to engage in life-long learning. Start each question
on a new page. Clarity of presentation is essential if you are to avoid losing points.

Present a comprehensive literature review/survey of your project, citing all sources.
Include (a) an introduction, (b) review of literature on production of your product
including process/production routes, physical and chemical properties, handling
and storage, uses and product specification, (c) process selection (using process
sorting), (d) process description, stating the main steps involved in the production,
and providing details of the steps involved.

Note: Make sure to use effective and well-placed subheadings, so that the sections
and subheadings follow the logical sequence of the report outline.

Limiting your sources to only the internet or merely copying what you find in the
literature without a brief discussion highlighting the relevance or otherwise of the
information will be considered inadequate.



[image: image107.jpg]DEPARTMENT OF CHEMICAL ENGINEERING
SENIOR DESIGN & PROFESSIONALISM I CHEG 4472
COURSE ASSESSMENT GRADING SCHEME & OUTCOME

ABET Outcome 7: An ability to acquire and apply new knowledge as needed, using
appropriate learning strategies

Assignments that test competency in this area will include problems that test a student’s ability

to identify, retrieve, and organize information needed for a particular new task even if the task is
outside of their area of expertise.

Name: __ Natalie Russell, Chloe Sunders. Leah McClellan Francis Saneii. and Ariel Taylor

Title of Assignment: ______ Homework 3~ o Due Duate
1071519
Competency Area
7. Ability to engage in in life-long learning Max for this | Your

Assignment | Score

| Effectively use library and online resources for research and are abreast
with current developments relating to the project

(i) Identify the types of information needed for a complete understanding 25 -
of all aspects of the project (Based on task described in the project planning). (=
(ii) Gather information on relevant fundamentals, theory / concept S0 4o
(demonstrate technical competence) and relate them to the design.

(iii) Provide the sources in a list of references properly cited in the literature 25 {
review section and relevant sections of the report. 2
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[image: image109.jpg]1. Introduction

The scope of this project is to design a grassroots ethylene oxide plant that

operates safely and ecorénica]_]y. This report will provide an analysis of the
production routes, physical and chemical properties, proper handling and storage,
and uses of ethylen&oxide. Furthermore, an analysis of process selection and a
description of the selected method for the project will also be discussed.

IL Ethylene Oxide
a. Production Routes

i

ii.

Chlorohydrin Process

Although the chlorohydrin process is no longer used for production of
ethylene oxide, the process was considered for production routes. The
chlorohydrin process is a multi-step process that can be divided into two
phases.

During the first phase of production, ethylene is reacted with
hypochlorous acid to form chlorohydrja:

CoHoCoHa + H()(Zﬂ@i()CszCzHgCl (1)

The second phase of productionigthe dehydrochlorination step,
which involves the reaction of the chlorohydrin with a base to give
ethylene oxide and by product cglcium chloride.

HOCH,CHCl + 1/2 Ca (OH )HzCHzO +1/2 CaCl2 + 2 H20 (2)

‘The problem with the chlorchydrin process is that it was not vey
economic. A large portion of the chlorine, which was introduced in the
first step as hypochlorous ended up as calcium chloride (Burdick, Leffler,
& Dodd, 2000):

Direct Catalytic Oxidation

The direct oxidation process has replaced the chlorohydrin process and
involves the direct oxidation of ethylene in the presence of a silver
catalyst. Thc process is highly exothermic and heat control is considered a
major design constraint for the process. If the process temperature
exceeds the appropriate conditions, it can lead to catalyst deterioration and
reduce the yield of ethylene oxide (Sami Hatch & Lewis, 2001). “

The process can be performed using two routes. The routes are
classified by considering the source of the oxidizing agent, which are air
and oxygen. Although the routes of production are similar, there are a few
differences. One of the primary differences between them is that air-based
direct oxidation produces a large amount of nitrogen, which ends up
concentrated in the recycle gas stream. The recycle stream must be vented
to prevent the nitrogen concentration {rom getting (oo high (Rebsdat &
Mayer, 2017).



[image: image110.jpg]Currently, the oxygen-based direct oxidation is the main production
route used for the commercial production of ethylene oxide (Rebsdat &
Mayer, 2017).

The main reaction involved in the direct oxidation process is the
reaction of ethylene with oxygen over a bed of silver catalyst.

CoHay + 1/2 05&1—14 02.(1) T
A side reaction occuyd esults in the formation of byproducts
carbon dioxide and watgr,
CoHyg + 3064+ CO2 + 2 H20 (2)

The side reaction is limited based on catalyst selectivity. An optimized
design of the direct oxidation process will produce high amounts of
ethylene oxide over a catalyst cycle and reduces the amount of ethylene
consumed during production (Rebsdat & Mayer, 2017)./

b. Physical & Chemical Properties
i. Physical Properties

Ethylene oxide (also known as Oxirane, Epoxyethane, and more)
Molecular formula: C;H4O2 —
Molecular weight: 44.05 g/mol —

Ethylene Oxide is a colorless and toxic gas that is used as a
chemical intermediate, a sterilant in the medical fields, and more. It has a
sweet odor that resembles the soft smell of overly ripe apples. It is
possible to smell in water if the volume is at, or above, 140 mg per liter
and can also be detected in air, if it is present at, or above, 430ppm.

/

ii. Chemical Properties

oL \
W 2% Table 1: Chemical Properties of Ethylene Oxide

Property - SI (AES) Units
Boiling Point 11°C (51°F)
Freezing point B -112°C(-169°F)
Flash Point -29°C through -30°C (-20° F through -22°F)
Specific Gravity 0.88
Density .822 at 50°F (.882 at 10°C/10°C)
Vapor Density 1.49 relative to air )
Vapor Pressure 1068 mmHg at 68°F
Water Solubility 22.7TM
Melting point -170.5 ° F (-111.7°C)
Exposurc limits (highest) 800ppm
' Exposure limits (lowest) <.lppm —

Ethylene oxide at room temperature is extremely reactive and
flammable. If heated, it has the potential to explode and will also explode
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in the presence of ammonia, amines, alkali metal hydroxides. However,
ethylene oxide is completely soluble in water and breaks down in water
and/or destroyed by bacteria in a span of a few days. Ethylene Oxide
levels decrease as it is broken down into other substances.

7
Handling & Storage ; e

Safety is of the upmost importance when it comes to the handling and
storage of ethylene oxide. When it comes to storage, the vessels considered here
are above ground, mounded and buried vessels. Types, advantages and
disadvantages will be discussed as well as the best materials of construction in
order to mitigate ethylene oxide hazards and handle the product safely.

Above ground storage vessels offer three different types for storing i

ethylene oxide: Vertical or horizontal cylindrical tanks and spherical tanks.
Vertical cylindrical tanks offer minimal contact between the product and flame
sources, otherwise known as flame impingement. This type of vessel also allows
for the inventory to be monitored easily as well as minimizing the potential for the
product to accumulate polymer. Horizontal cylindrical tanks minimize the
potential of impact from any flying debris. (American Chemistry Council's
Ethylene Oxide/Ethylene Glycols Panel, 2007)

Mounded and buried vessels have the same advantages)and disagvantages.
séil at greind level
tages art their abjlity

Oxide/Ethyleng Glycols Panel, 2007)

7 Handling ethylene oxide should be done in such a way that mitigates the

hazards the product presents. In order to do so, it is best to keep in mind the
materials that make up the process equipment as well as storage tanks. The
equipment used to handle, and store ethylene oxide is usually made from
austenitic stainless steel or mild carbon steel. Stainless steel minimizes the
potential of the formation of rust which facilitates the polymerization of ethylene
oxide. However, depending on the conditions of the environment, stainless steel
has the potential to corrode on the outside but can be prevented by using a
protective outer coating. Similarly, carbon steel can corrode on the outside which
can also be prevented. However, carbon steel can accumulate rust internally and
cause ethylene oxide to polymerize. Therefore, when it comes to choosing what
materials to use for storage and handling, it is imperative to understand the
process and ambient conditions in order to protcet the cquipment’s integrity.
(American Chemistry Council's Ethylene Oxide/Ethylene Glycols Panel, 2007)



[image: image112.jpg]b. Ethylene Oxide Scrubber

After the gas from the reactor has been cooled, ethylene oxide (1 —2 %) must be
removed by scrubbing with water. In the ethylene oxide scrubber, practically all the
ethylene oxide and small amounts of constituents such as CO3, N2, CHs, CH>CH2, and
aldehydes within natural gas dissolve in water and separate from other gaseous products
(Rebsdat & Mayer, 2017)).

¢. Ethylene Oxide Desorber

The resulting aqueous ethylene oxide solution comes out from ethylene oxide
scrubber, then passes to the ethylene oxide desorber. The ethylene oxide recovers as the
head product. Ethylene oxide leaving the desorber is subsequently stripped of its low-
boiling components (CO2, N2, CHs, CH2CHa, and aldehydes) and finally distilled, thereby
separating into water and ethylene oxide (Rebsdat & Mayer, 2017)).

d. COz2 Scrubber and Desorber

The recycle gas from the ethylene oxide scrubber (5-10% CO2) is compressed,
and a side stream loses carbon dioxide by scrubbing with hot aqueous potassium
carbonate solution. Removing the CO; is not only by physical dissolution but also by a
reaction with potassium carbonate to create potassium formate.

K2CO3 + COz + HyO >>> 2KHCO;3

The potassium carbonate solution is sent to the CO, desorber. Carbon dioxide is
stripped at atmospheric pressure and is either released into the atmosphere or fedto a
CO; utilization plant, after optional catalytic treatment (Pd/Pt) to remove residual
hydrocarbons. '

The recycle gas, which is free from ethylene oxide and has a lower CO2 content,
is returned to their initial levels by separate addition of oxygen, ethylene, inhibitor (1, 2-
dichloroethane, ethyl chloride or vinyl chloride), and if necessary, a diluent CHs (Rebsdat
& Mayer, 2017)). ] -

v \




[image: image113.jpg]in the range of 15-25 atm pressure (Aryana, 2009). The raw materials consist of ethylene
(purity > 99.5 % and free of sulfur), oxygen (purity > 99%), and recycle gas is heated and
fed to the reactor. Thg oxidation reaction takes place inside the jubes in contact with/a/

silver-based cataly;l to forny'the produgts, includipg ethylene gxide and CQ¥2 and H2(¥,
along with um‘ez(ed ethylene anc?fge other isfipurities (Ré€bsdat & Mgger, 2017)/In

general, three pdrallel y€actions take place during the oxidation of ethylene inside the
reactor, which’shows as follows:

CH2 + 172 oHoO Partial Oxidation (Desired Reaction)

/

C:H2+3 02aC@y + HO Total Oxidation (Undesired Reaction)
C2H20 +5/2 0, a CO2 + HO Further Oxidation of Ethylene Oxide

of the different enthalpies of the partial and total oxidation reactions, the total

heat depends on the W ity, and the guantity of energy released-ncreas 2({
seleefivity d:?asf: yx’fglv'e,ly/umiing systenrmust be sufficiently «d:
_evercome growing heatrelease-in the reactor at rising reaction tempefatures during the

aging-process of the catalyst. The coolant temperature of the catalyst tubes is restricted by
the maximum design pressure, which usually does not allow temperature to increase
higher than 572 F (Rebsdat & Mayer, 2017). Whenrthe maximum temperature is reached
the catalyst-should-bereplaced—The hot outlet gas is cooled by using steam generation or
will be used directly to heat the reactor inlet gases before going to the next stage of the
process.

The catalyst, which has a significant role in the production of ethylene oxide, is
packed in the reactoy tubes in the form of spheges or rings with a diameter of 3 — 10 mm.
The initial sclcctiv't/; of new catalysts is 80 - gg%, depending on the type of catalysts
used. No materialcan compete with silver ji the catalysis of ethylene fo ethylene oxide.
The catalyst is a Supported catalyst that means silver being deposited on a porous material
in a concentratidn of 7-20 percent. Ultrd-pure aluminum oxide (99%) fires at a high
temperature to/make a porous structyse (pore diameter 0.5-50 pp) and low specific
surface area (/< 2 m2/g) is used as {He catalyst support. Materigds with a high specific
surface are#/that have small pored will increase the time it taKes to react and cause
unwanted further oxidation. This decreases the selectivity gf the catalyst. To significantly
ce and increase selectivity, a concentration (100-500 ppm)
of promoters, including salfs or other compounds of alKali and alkaline earth metals such
as cegium, are added to the catalyst. During this timg/ we must focus on increasing the
destred combustion redction of ethylene in the reactor and increase the selectivity. Some
méterials that are called Inhibitors such as 1.2-dighloroethane or vinyl chloride are added
{{) the feed in a loy concentration (1-3 ppm) in/rder to prohibit the formation of the
undesired reactigns. With recent optimizatioy of catalyst support, materials and new
methods for ugfiformly distributing silver afd using promoters and inhibitors will increase
the selectivitylof ethylene oxide produyt', n to 90 percent (Rebsdat & Mayer, 2017),
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. Product Specifications T

d. Uses

Ethylene oxide is used as an intermediate in the production of ethylene
glycol and makes up the majority of ethylene oxide consumption. It can also be
used in the production of ethoxylates which can be made into detergents, paint
solvents and other textile industry applications. Moreover, another major
application is the use of ethylene oxide to produce ethanolamine. (Burdick,

——
Leffler, & Dodd, 2000) 57 e 4 St

Ethylene oxide is produced with a puri@‘)j%. Because ethylene
@vrimary end-use is to make ethylene glycol, the purity needs to be high in
I to appeal to ethylene glycol producers. High purity technical grade ethy%
oxide is produced with a purity of 99.7%. (Burdick, Leffler, & Dodd, 2000)

Process Selection O VS - -

v/
A comparison of the two processes shows that the direct oxidation is favored from

( an economic standpoint. One of the disadvantages with the chlorohydrin process is the

. cost of operation, primarily the feedstock. The chlorohydrin process requires chlorine and

chloride which causes issues with disposal and does not have any economic benefit.
(Burdick, Leffler, & Dodd, 2000).

Z is costly. Another disadvantage of the chlorohydrin process is accumulation of calcium

Process Description

The reactor used for commercial production of ethylene oxide is a fixed-bed

tubular reactor, which consists of a large bundle of several thousand tubes that are 6-13
meters long and have 20-50 mm internal diameter. The diameter of the tubes must not be

excessive to ensure enough heat transfer to the heat transfer medium. A tube diameter of

20 — 40 mm is most commonly found. Since ethylene oxide is corrosive, the reactors and
the sections of the plant that contain ethylene oxide are usually made of mild steel. Mild

\ steel is a kind of steel with a low amount of carbon (0.05 to 0.25 by weight) which is
typically more ductile, machinable and weldable than high carbon steel. However, to
reduce the formation of acetaldehyde by isomerization of ethylene oxide on rust, stainless
steel is increasingly being used for the reactors and the enstli/ng,cycle gas lines, where
temperatures are highest (Rebsdat & Mayer, 2017).

The reactor tubes filled with the catalyst are surrounded by a coolant, which can

be either water or a high-boiling hydrocarbon that removes the reaction heat and allows

for temperature control. The temperature inside the reactor depends on the type of
catalyst. The lower and higher selectivity catalyst range from 482-572 F respectively
(Aryana, 2009). However, the initial temperature is about 392 F. The operational
pressure inside the reactor varies depending on process characteristics, but it is generally
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TASKS FOR OUTCOME 2





An ability to communicate effectively with a range of audiences.





Homework 1








Outcome 2


An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factor








The assignments test the ability of students to plan their senior design project.  











Homework 3








Outcome 4


An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts.








The assignment test the understanding of professional and ethical responsibilities as they relate to students’ project.
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HOMEWORK  4








Outcome 7


An ability to acquire and apply new knowledge as needed, using appropriate learning strategies





The assignments test competency in the areas that include problems that test student’s ability to identify, retrieve, and organize information needed for a particular new task even if the task is outside of their area of expertise.














5

