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1. Apply a systematic design process, incorporate engineering codes, 
standards, and realistic constraints that include economic; 
environmental; sustainability; manufacturability; ethical; health 
and safety; social; and political considerations in solving the design 
problem. 

2. Work in groups 
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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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ABET Student Learning 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 involving  
devising a system, component, or process to meet desired needs and specifications within constraints, through  an iterative, creative, 
decision-making process in which the basic sciences, mathematics, and engineering sciences are applied to convert resources into 
solutions.  
 
Name:_________________________________________________________ 
 
Title of Assignment:___________________________        Due Date ____________ 
 

Competency Area Points Assigned Points Received 

 
1. Ability to Define/Understand the Problem  and then Plan the Project 60  

(i) Identify the customer and the needs. 8  
(ii) Identify and list the design objectives. 8  
(i)  Identify the design constraints. 4  
(ii)  Define the design strategy and methodology. 4  
(iii) Identify and break down work into tasks and subtasks and identify the personnel and deliverables for 
each. 

20  

(iv) Develop a Gantt chart and critical path analysis for managing the project. 8  
(v)  Establish major milestones for tracking progress and define performance metrics to measure success 8  
2.  Ability to Conduct a Review of the Literature  80  
(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). 

20  

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

40  

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

20  

3.  Ability to perform preliminary design by generation of ideas and applying creativity through 
generation of  ideas and evaluation of candidate solutions   
 

60  

(i)   Perform process design and analysis with design constraints; Sorting/screening of process technology 
alternatives based on availability and cost of raw materials, reaction selectivity and yield, thermodynamic 
barriers to separating undesired components, and safety and operability 

40  

(ii)    Evaluate candidate solutions to arrive at feasible designs 20  
4.  Ability to Perform Preliminary and Detailed Design 200  
 (i) Prepare a process flow diagram (PFD) and present a detailed description of the process indicating the 
functions of the major equipment components and controls, stream connectivity, safety, and other 
technical matters of importance 

20  

(ii) Carry out a HYSYS/ASPEN simulation of the process showing a converged HYSYS/ASPEN model 
of the process. State assumptions/parameters used in modeling major equipment   

20  

(ii) Prepare a chemical engineering design of (i) reactor(s), (ii) absorption column(s) and (ii) product 
distillation units, stating the materials of construction and the operating temperatures and pressures 

60  

(iii) Prepare mechanical engineering design of the reactor(s) and distillation columns with appropriate 
dimensioned sketches 

20  

(iii) Identify applicable codes and standards for the chemical and mechanical engineering designs. 
Indicate assumptions made and their justification, and support calculations should be in consistent units; 
either English Units or SI. Indicate possible sources of error 

20  

(iv)   Economic Evaluation: Estimate capital costs including engineering, materials, installation, interest, 
return on investment, taxes and contingency. Total unit conversion cost of product, a sensitivity study on 
the price of the raw material, and the economic methods used should be included 

30  

(v) Prepare a control scheme to ensure safe operation of the plant and carry out carry out Safety 
Reviews; Hazards, operability and inherent safe (including the use of Safety Data Sheets submitted in the 
Appendix)or HAZOP analysis 

30  

 
Total 

 
400 
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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   
Points Received Assigned 

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 
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