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2. Description of Outcome "3" and its Performance Criteria

Outcome 3:     

An ability to communicate effectively with a range of audiences 

Sub-Outcomes and Performance Criteria 

3.1:  Ability to Organize, Plan, Design/Prepare and Use Appropriate Visual Aids for 

communication/Presentation to a range of audiences (executives, technical and non-

technical).  

3.2:  Ability to Articulate Subject Knowledge (Technical Content) 

3.3: Appearance and Ability to Provide Good Oral Delivery to a range of audiences 

3.4: Ability to prepare an executive summary for the report 

3.5: Ability to organize, plan and properly format a written technical report 

3.6 Ability to compose original texts and properly apply the conventions of written 

language 

3.7: Ability to provide appropriate discussion, conclusions and recommendations 

3. List of Courses Used to Assess the Outcome
Outcome 3 is assessed in the following courses: 

CHEG 4101 Chemical Engineering Laboratory II

CHEG 4104 Chemical Engineering Laboratory III

CHEG 4248 Senior Design and Professionalism-II

4. Summary Assessment Results and Continuous Improvements

for Outcome “3” over the Assessment Years.

The average performance for all students in the 3 courses used to assess outcome 3 for the past four academic

years are shown below 



Problems identified and recommended actions to be taken to address problems 

 

1. At the course level 

 

Problems Identified in the Various Courses Recommended Actions Taken 
Basis for 

Action 

1. In the written communications, some 

students showed difficulty in correct 

grammatical expression.   

2. A more serious and pervasive issue is 

students having difficulty in writing logical 

conclusions and giving adequate 

discussion to the results that they generate 

in experimental work.  

3. Students find it difficult to reference 

citations in their written reports 

1. Communicate with the English department to emphasize 

technical writing aspects, including referencing citations, to 

the students. 

2. Use anonymized actual reports to demonstrate what makes a 

good report.  

3. Continue conducting a class session on rules guiding technical 

writing such as reference citation  

4. Encourage students to discuss their draft reports and 

presentations with the instructor BEFORE turning them in.  

5. Reintroduction in the degree plan of CHEG 3011(Chemical 

Engineering Laboratory I) to help enhance technical reporting 

skills of the students   

 

Continuous 

improvement 

on the actions 

and efforts 

adopted so far 

to achieve this 

feat.  

 

 

 

2. At Department Level 

 

(1) Faculty members in the program met periodically to review data from the Program Outcome 

Assessment Reports.  The weak areas of outcomes performance were identified.  Perceived 

problems were discussed in this forum. Faculty were provided with the data collected from 

student exit surveys for their review, as well as input from the Industrial Advisory Council 

(IAC).  .  

(2) CHEG 3011, Chemical Engineering Laboratory I, a one-credit hour course, which is already 

in the course inventory will be reintroduced.  This course will be revamped to include elements 

and methods of scientific inquiry and investigation, experimental data analysis, modeling and 

simulation, and dissemination of scientific results, including: design of experiments, product and 

process design, model validation and verification, literature survey and review techniques, and 

effective technical reporting modes.  . 
 

 

Basis of Action:  

The students’ performance average for Outcome 3 in the last two academic cycles (2018-2019 

and 2019-2020) were above the target average of 75%. Besides, the aggregate percentage of 

students (91 % and 82 %) meeting the expected average in the last two academic cycles were 

above the set target of 70 %. The basis for action is to continue to improve upon the achievement 

so far by strengthening the various strategic actions and efforts adopted to achieve this feat.  

 

 

 

 

 

 

 

 

 



 

 

 

 

6. Sample Assignments and Justification  of suitability of assignment for 

measuring the outcome in : 

 
CHEG 4011 Chemical Engineering Laboratory II 

CHEG 4031 Chemical Engineering Laboratory III 

CHEG 4482 Senior Design and Professionalism-II 
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Title of Assignment 

 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 

 
 

Brief  justification of why this assignment is suitable for this outcome 

 

 
 

 

 

 

Final Presentation 

 

 

Outcome 3 

 

An ability to communicate effectively with a range of audiences  

 

This assignment involves an oral presentation evaluated on technical content, slide 

preparation, professional delivery, and design content.  

 

 



 

Sample Work



 

 

 

 

 

 

 

 

Kinetics of a (Solid-Liquid) 

Esterification Reaction 

 
By: Ashley Gutierrez 

Saidou Niandou Hassane 

Patricia Ujeyah 

Jaliil Zoundi 



Overview 

● Problem Statement 

● Theory 

● Abstract 

● Experimental Set-Up 

● Procedures 

● Expected Results 

● Discussion 

● Conclusion 

● References 



Problem Statement 

 

 
 

● Determine the reaction rate constants for the forward and backward reactions 

for esterification of acetic acid and n-butanol at different temperatures 



Theory 
Reaction: 

 

CH3COOH + C4H9OH ↔ C4H9COOCH3 + H2O 

 
Acetic Acid + Butanol ↔ Butyl Acetate + Water 

 

Kinetic Model: 

 
Among all the models the simplest model is the pseudo homogeneous model given by the following equation; 



Abstract 

● The synthesis of butyl acetate is done through esterification of acetic acid with-butanol 

● Esters has many wide applications, as well as a versatile solvent within the chemical industry 
● Within this experiment-: 

○ presence of acid catalyst 

○ Catalyst- Solid heterogeneous 

○ Reactions takes place on the surface of the catalyst 



Equipment Set-Up  

 
Equipment Used: 

 

Thermometer, 

Condenser, 

Sampling Port, 

Stirrer, and Baffle 



Procedure 

 
1. Set the temperatures of the heating chambers (at least four) at the desired levels and start heating. 

2. Take measured quantities of acetic acid and n-butanol in the two reactors. 

3. Place the reactors in the oil baths, start slow stirring and observe the reactor temperature. 

4. Once the desired temperature of the reaction mixture is attained, add the measured quantity of cation exchange resin (Amberlyst-15) in the 

reactor. Consider this time as the zero reaction time. 

5. Increase the speed of agitation to 1200 rpm. 

6. Remove samples from all the reactors. 

7. Keep removing the samples as per the time intervals indicated in the tables. 

8. Titrate weighed quantity of the sample against 0.5 M NaOH. 

9. Record the titration readings and calculate conversions at every time interval. 



Expected Result 
 

 

 

 

 
 



Result Graph 



Discussion 

● From the result we can observe an increase in the rate of reaction as the 

temperature increases 

 

 

● This reaction is therefore temperature sensitive 

 

 

● To reach a greater yield the temperature needs to be reach 60oC 



Conclusion 

 
● Esterification Reaction of Acetic Acid with butanol was successful 

● Investigations were conducted with the effect of molar ratios, temperatures, and catalyst 

● A stir speed ≥ 800 rpm was found sufficient for eliminating external diffusion 

● The conversion of the alcohol increased with increasing temperatures and initial amount of acid 



● Sustainability : Maintenance is minimal and affordable 

Conclusion cont. 

● Safety: Hazard: flammable materials, corrosive material 

 
 

Risk: Glassware breaking, fire ignition 
 

Mitigation: Rigorous training and extinguisher 
 

● Economics: Condenser- $50 , Thermometer- $10, Stirrer- $400, Sampling 

Port- $55 , Baffle- $130 

Total: $645 
 

● Feasibility: 1-2 hrs experiment, comprehensive material cost 
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Abstract 

A proportional-integral-derivative-controller (PID) is widely used in industrial settings to 

provide feedback for instrumentation that monitors vessels present on the plant floor. This 

experiment explores those controls and demonstrates how signals delivered by the control loop 

mechanism affect reaction progression, level control, pressure valves, and bypass loops to name 

a few. The data populated and recorded in this report specifically relates to a level control meter.  

Theory 



A proportional-integral-derivative controller (PID controller or three-term controller)is a 

control loop mechanism used in various applications that require continuous control. A PID 

controller continuously calculates an error value (e(t)) as the difference between the desired 

setpoint (SP) and a measured process variable (PV). It then applies a correction based on 

proportional, integral, and derivative terms (noted as  P, I, and D). The use of the PID controller 

does not guarantee proper control of the system or stability. The response of the controller can be 

described by the response to error, which is the system overshooting a setpoint and causing any 

oscillation in the system. The PID controller can be used in any type of control situation. This is 

the case because the controller only relies on the response of the process variable and nothing 

else. 

Applicable equations:  

 

 

Procedure 

This experiment will be based on inputting different values for P, I and D constants for a 

PID1 controller. The procedure which will be used is as follows: 

1. Press START in the top left corner. 

2. A dialogue box will ask you for a file name. The measured data will be recorded in this 

file. 

3. Input a set of values for the P, I and D parameters of the PID1 controller. 

4. Press record and set the time interval (in seconds) between data. 

5. Change the setpoint to the value listed in Table 1. 



6. Run the experiment for 5 minutes or until a steady-state is reached. 

7. Repeat the procedure for the three times listed in Table 1 for each type of controllers, 

P/PI/PID. 

8. After the third set press STOP and retrieve the data file. 

9. Repeat the whole procedure for the other two types of controllers. After changing the 

controller type ALWAYS reset the set point to the original value (120 mm.) 

10. Process the three data files. 
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Abstract 

A proportional-integral-derivative-controller (PID) is widely used in industrial settings to 

provide feedback for instrumentation that monitors vessels present on the plant floor. This 

experiment explores those controls and demonstrates how signals delivered by the control loop 

mechanism affect reaction progression, level control, pressure valves, and bypass loops to name 

a few. The data populated and recorded in this report specifically relates to a level control meter.  

Theory 

A proportional-integral-derivative controller (PID controller or three-term controller)is a 

control loop mechanism used in various applications that require continuous control. A PID 

controller continuously calculates an error value (e(t)) as the difference between the desired 

setpoint (SP) and a measured process variable (PV). It then applies a correction based on 

proportional, integral, and derivative terms (noted as  P, I, and D). The use of the PID controller 

does not guarantee proper control of the system or stability. The response of the controller can be 

described by the response to error, which is the system overshooting a setpoint and causing any 

oscillation in the system. The PID controller can be used in any type of control situation. This is 

the case because the controller only relies on the response of the process variable and nothing 

else. 

Applicable equations:  

 

 

Procedure 



This experiment will be based on inputting different values for P, I and D constants for a 

PID1 controller. The procedure which will be used is as follows: 

11. Press START in the top left corner. 

12. A dialogue box will ask you for a file name. The measured data will be recorded in this 

file. 

13. Input a set of values for the P, I and D parameters of the PID1 controller. 

14. Press record and set the time interval (in seconds) between data. 

15. Change the setpoint to the value listed in Table 1. 

16. Run the experiment for 5 minutes or until a steady-state is reached. 

17. Repeat the procedure for the three times listed in Table 1 for each type of controllers, 

P/PI/PID. 

18. After the third set press STOP and retrieve the data file. 

19. Repeat the whole procedure for the other two types of controllers. After changing the 

controller type ALWAYS reset the set point to the original value (120 mm.) 

20. Process the three data files. 

 

 

 

 

 

Results And Discussion 

Based on these results it can be determined that the level control meter does function. However, 

in relation to the setpoints, some tests produced results that were either overshot or under-shoot. 

The PID (Proportional-Integral-Derivative)  parameters are optimised for steady state control at 



or near the setpoint, high and low cutback parameters are used to reduce overshoot and 

undershoot for large step changes in conditions of the system. They respectively set the number 

of degrees above and below the set point at which the controller will start to increase or reduce 

the output power. In the lab certain errors can result in results being off such as incorrect 

calibration to sensors, nonlinearity, and inversions of on or off controls or interchange of controls 

of the pumps. The unit physically simulates dynamic systems under the operation of the process 

unit and the control loops which was seen in the virtual lab. The graphs which were generated 

during this experiment, the best controller used would be the PID controller due to the behavior 

settling in with faster response time. Also, after comparing the set points of all three graphs, the 

PID controller was observed to be the best when it came to the instantaneous performance of the 

system. The PID action graphs were displayed after closing or opening of the actuators, which 

shows the real time value of the real time value approaching the setpoint value. The PID actuator 

close to prevent flow from the pump and provides constant level for the results and graphs to be 

obtained correctly and the solenoid or manual valve modify level in the tank. The PID actuator 

closes due to process control as the values get to the setpoint values. Also instead of using the PC 

to control the system is the use of Programmable Logic Controllers (PLC) which can do input 

and output configuration of the system to manipulate or check for errors which were listed above 

in having more accurate results and plots. These help for multiple control functions to be carried 

out with instantaneous response to the system. 

 

 

 

Conclusion 

The effect of the Proportional, Integral Derivative settings on the behavior of a three term PID 

Controller (proportional-integral-derivative) used for level control was shown and control system 

and processes were made clear. After looking at all of the graphs which were generated during 



this experiment, the best controller used would be the PID controller due to the behavior settling 

in a shorter time frame. Also, after comparing the set points of all three graphs, the PID 

controller was still the best when it came to performance. The overall conclusion for this 

experiment is that the PID controller would be the most useful to achieve the desired results and 

set point.  

 

 

 

Results And Discussion 

Based on these results it can be determined that the level control meter does function. However, 

in relation to the setpoints, some tests produced results that were either overshot or under-shoot. 

The PID (Proportional-Integral-Derivative)  parameters are optimised for steady state control at 

or near the setpoint, high and low cutback parameters are used to reduce overshoot and 

undershoot for large step changes in conditions of the system. They respectively set the number 

of degrees above and below the set point at which the controller will start to increase or reduce 

the output power. In the lab certain errors can result in results being off such as incorrect 

calibration to sensors, nonlinearity, and inversions of on or off controls or interchange of controls 

of the pumps. The unit physically simulates dynamic systems under the operation of the process 

unit and the control loops which was seen in the virtual lab. The graphs which were generated 

during this experiment, the best controller used would be the PID controller due to the behavior 

settling in with faster response time. Also, after comparing the set points of all three graphs, the 

PID controller was observed to be the best when it came to the instantaneous performance of the 

system. The PID action graphs were displayed after closing or opening of the actuators, which 

shows the real time value of the real time value approaching the setpoint value. The PID actuator 



close to prevent flow from the pump and provides constant level for the results and graphs to be 

obtained correctly and the solenoid or manual valve modify level in the tank. The PID actuator 

closes due to process control as the values get to the setpoint values. Also instead of using the PC 

to control the system is the use of Programmable Logic Controllers (PLC) which can do input 

and output configuration of the system to manipulate or check for errors which were listed above 

in having more accurate results and plots. These help for multiple control functions to be carried 

out with instantaneous response to the system. 

 

 

 

Conclusion 

The effect of the Proportional, Integral Derivative settings on the behavior of a three term PID 

Controller (proportional-integral-derivative) used for level control was shown and control system 

and processes were made clear. After looking at all of the graphs which were generated during 

this experiment, the best controller used would be the PID controller due to the behavior settling 

in a shorter time frame. Also, after comparing the set points of all three graphs, the PID 

controller was still the best when it came to performance. The overall conclusion for this 

experiment is that the PID controller would be the most useful to achieve the desired results and 

set point.  
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Title of Assignment  

  

FINAL REPORT 
 
 

    

Outcome Measured Using this Assignment  

Outcome 3  

An ability to communicate effectively with a range of audiences 
(Written Technical Communication)   
  

  

    Check the complex engineering problem characteristics related to this assignment  
  

Assignment problem  

X  involves wide-ranging or conflicting technical issues,  

X  has no obvious solution  

X  Addresses problems not encompassed by current standards and codes  

X  involves diverse groups of stakeholders  

X  includes many component parts or sub-problems  

X  involves multiple disciplines  

X  has significant consequences in a range of contexts  

Assignment problem involves the application of the principles of   

X  engineering  

  science  

X  mathematics  

  
Brief justification of why this assignment is suitable for this outcome  



This final report tests competency in written   communication and students’ ability to 

logically arrange information, use correct grammar, use appropriate format, use  

discipline specific conventions including citations, and use acceptable graphical Sample 

of graded student’s solution conventions.  
  
 

  

  
 



Problem Statement & Grading Scheme Sample 

Graded Student Work  
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1. Letter of Transmittal  

The letter of transmittal captures the main points in in the  

EXECUTIVE SUMMARY.   

(i) It clearly spells out why the report has been prepared.   

  

(ii) Essential results, conclusions and recommendations are presented  

See your College of Engineering Senior Design Manual for an example.  

  

  

2. The EXECUTIVE SUMMARY   

Your Executive Summary is a carefully distilled form of your complete 

design report and should have the following components:.  

   

(a) It should clearly state the need for the design and its objectives (b) It 

should clearly summarize what was done and main findings ( process 

and production capacity, plant location and plant design and capital cost 

estimates, the capital investment , return on investment including, 

discounted cash flow internal rate of return, payback period etc)  

(c) How the final results were obtained  

(d) Clearly presented conclusions and recommendations.  

  

  

Design Constraints and Design Basis  
  

External constraints:  

1. Physical laws  

2. Standards and codes  



3. Economic  

4. Government and safety regulations  

5. Resources  

Internal constraints:  

1. Choice of process  

2. Process conditions  

3. Materials and equipment  

4. Time (for completion of design)  

5. Personnel  

Setting the Design Basis  

1. Production rate  

2. Purity specifications of the main product  

3. The system of units to be used  

4. The national, local, or company design codes that must be followed  

5. Details of raw materials that are available  

6. Information on potential sites where the plant might be located, including climate 

data, seismic conditions, and infrastructure availability  

7. Information on the conditions, availability, and price of utility services such as fuel 

gas, steam, cooling water, process air, process water, and electricity that will be 

needed to run the process  
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COURSE ASSESSMENT GRADING & OUTCOME   
ASSESSMENT SHEET FOR SPRING 2019 SEMESTER  

  
ABET Student Learning Outcome 3: An ability to communicate effectively with a range of audiences (Written  
Technical Communication)   
Assignments that test competency in written communication will include problems that test the student’s ability to logically 

arrange information, use correct grammar, use appropriate format, use discipline specific conventions including citations, 
and use acceptable graphical conventions.  

  
  
Name:_________________________________________________________  

  

  
Title of Assignment:___________________________        Due Date ____________  

  

Competency Area  Points   

Assigned  

  

Points Received  

1. Ability to prepare an executive summary for the report  
  

10    

Students are able to prepare an executive summary of 5 to 8 pages  10    



2. Ability to organize, plan and  properly format a written technical report  80    

(i)  Students are able to organize report by categorizing ideas for the report into well and logically 

organized chapters, major sections, subsections and paragraphs blended within the larger units.     
20    

(i)  Students are able to organize report by categorizing ideas for the report into well and logically 

organized chapters, major sections, subsections and paragraphs blended within the larger units.     
20    

(ii) Students provide Title Page, and Table of Contents, list of Figures, and List of Tables properly 

formatted.  
12    

(iii) Students provide figure number and title for each figure in the report, reference each figure, 

and completely discuss each figure in the report in accord with standards in the project manual.  
12    

(iv) Students provide table number and title for each table in the report in accord with standards in 

the project manual, reference each table, and completely discuss each table in the report.  
12    

(v) Students properly cite references in the report and provide well formatted reference list at the 

end.  
12    

(vi) Students prepare the written report in accord with standard report formatting provided in the 

Senior Projects Report Manual.  
12    

3.  Ability to compose original texts and properly apply the conventions of written 

language  
50    

(i)     Properly apply capitalization, punctuation, and penmanship, to communicate clearly.  15    

(ii)    Spell proficiently  10    

(iii)   Apply standard grammar and usage to communicate clearly and effectively in writing including  
• using complete sentences, varying the types such as compound and complex to match 
meanings and purposes  
• properly employing standard English usage in writing for audiences, including subject-verb 
agreement, pronoun referents, and parts of speech  
• properly using adjectives (comparative and superlative forms) and adverbs appropriately to 
make writing vivid or precise  
• properly using prepositional phrases to elaborate written ideas  
• properly using conjunctions to connect ideas meaningfully  

20    

(vi) Use available technology to support aspects of creating, revising, editing, spell checking, and 

publishing the report.  
5    

4.  Ability to provide appropriate discussion, conclusions and recommendations    60    

(i)   Summarize the goals, objectives, and indicate whether they were met.  10    

(ii) Summarize the results.  30    

(iii) Summarize constraints and codes and indicate whether they were met.  10    

(iv) Provide logical conclusions and recommendations (including strengths and weaknesses).  10    

  
Total  

  
200  

  





 





 





 





 



 





 



 





 



 



 



 





 





 





 





 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 





 





 



 





 



 





 





 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 





 





 



 





 



 





 



 





 





 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 





 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 





 





 





 





 



 





 



 





 



 





 



 





 



 





 



 





 



 





 



 



 




