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Academic Dean; one of the recent actions undertaken by the institution concerns the 
reorganization of its academic units into three separate schools. The three schools are named as 
�W�K�H���³�6�F�K�R�R�O���R�I���(�Q�J�L�Q�H�H�U�L�Q�J�´����the �³School of Maritime Transportation, Logistics, and 
�0�D�Q�D�J�H�P�H�Q�W�����0�7�/�0���´�����D�Q�G��the �³School of Letters and Sciences (L&S)� .́ The goals of the multi-



 

3 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report 

 Program Delivery Modes  
Describe the delivery modes used by this program, e.g., days, evenings, weekends, cooperative 
education, traditional lecture/laboratory, off-campus, distance education, web-based, etc.   
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https://www2.calstate.edu/apply/eligibility-index
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For persons who neither graduated from a California high school nor are a resident of California 
for tuition purposes,



http://catalog.csum.edu/content.php?catoid=7&navoid=434


https://www.csum.edu/web/registrar/curriculum-sheets-your-major-road-map
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�x Earn a 2.00 semester grade point average or raise their cumulative grade point average 
to above 2.00 

 
Students may repeat courses only if they earned grades lower than a C-. Up to 16 semester units 
�P�D�\���E�H���U�H�S�H�D�W�H�G���Z�L�W�K���³�J�U�D�G�H���I�R�U�J�L�Y�H�Q�H�V�V���´���*�U�D�G�H���I�R�U�J�L�Y�H�Q�H�V�V���R�F�F�X�U�V���Z�K�H�Q���D���V�W�X�G�H�Q�W���U�H�S�H�D�W�V���D��
course and the �Q�H�Z���J�U�D�G�H���U�H�S�O�D�F�H�V���W�K�H���I�R�U�P�H�U���J�U�D�G�H���L�Q���W�H�U�P�V���R�I���W�K�H���F�D�O�F�X�O�D�W�L�R�Q���R�I���W�K�H���V�W�X�G�H�Q�W�¶�V��
grade point average; although no longer used in the grade point average, the previous grade 
remains on the transcript.  Students may repeat an individual course for grade forgiveness no 
more than two times. Grade forgiveness shall not be applicable to courses for which the original 
grade was the result of a finding of academic dishonesty.  Cal Maritime may permit students to 
�U�H�S�H�D�W���D�Q���D�G�G�L�W�L�R�Q�D�O���������V�H�P�H�V�W�H�U���X�Q�L�W�V���Z�L�W�K���³�J�U�D�G�H���D�Y�H�U�D�J�L�Q�J���´���,�Q���V�X�F�K���L�Q�V�W�D�Q�F�H�V���W�K�H���U�H�S�H�D�W���J�U�D�G�H��
shall not replace the original grade for grade point average calculation; instead both grades shall 
�E�H���F�D�O�F�X�O�D�W�H�G���L�Q�W�R���W�K�H���V�W�X�G�H�Q�W�¶�V���J�U�D�G�H���S�R�L�Q�W���D�Y�H�U�D�J�H���� 
 
Students who have exceeded the 16-unit limit on grade forgiveness are placed on administrative 
academic probation. While under administrative academic probation, students must: 
 

�x Repeat as many classes as practical 
�x Pass all classes at the appropriate grade level 
�x Show progress toward the degree 

 
Students who are on administrative academic probation and fail another course are disqualified 
from the institution.   
 
Students repeating a course at another accredited college are expected to adhere to Cal 
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In addition to the GPA-driven academic probation mechanism, instructors (especially in lower-
division courses) are able to provide unofficial early alert grades, which are used to identify 
students at risk of failing a course (defined as having D or lower grade in the course at the time).   
This triggers a letter from the Dean to the student warning them that they might fail and 
instructing them to seek help from their advisor and the course instructor.  In addition, the 
university advisors reach out the students to have a meeting and discuss their situation.  This 
early notification process has been implemented to improve retention rates of Cal Maritime 
students in all majors. 

 
Students who have achieved academic excellence at Cal Maritime are honored and recognized 
through the following programs: 

 
�x �3�U�H�V�L�G�H�Q�W�¶�V���/�L�V�W�� 
�x �'�H�D�Q�¶�V���/�L�V�W�� 
�x Honors at graduation. 
�x Nomination to Pi Tau Sigma (Mechanical Engineering Honor Society). 

 
The description and requirements of the above programs can be found in the Cal Maritime Catalog 
(http://catalog.csum.edu/) under �³�$cademic Regulations and Policies.�  ́
 

 Transfer Students  and Transfer Courses  
Summarize the requirements and process for accepting transfer students and transfer credit.  
Include any state-mandated articulation requirements that impact the program. 
 
Transfer admission for the Cal Maritime Mechanical Engineering program follow not only the 
basic student admission criteria for the California State University (CSU) system, but also 
additional requirements because the program is considered impacted.  A transfer student is 
anyone who comes with 30 or more semester units.  The admissions requirements, both general 
and impacted, as well as the transfer articulation policies are discussed.  To provide a sense of 
scale, the number of transfers into the Mechanical Engineering program are shown below in 
Table 1.2. 
 

Table 1.2. Transfer students during the past six academic years 

Fall 
Semester 

Distinct Transfer 
Students 

2013 13 
2014 11 
2015 9 
2016 14 
2017 

http://catalog.csum.edu/
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The elevated impaction admissions requirements for upper-division transfer students are:  

�x A college-level physics course (calculus-based with lab or engineering physics with a 
lab) must have been passed with a C- or better within five years of the application 

�x A college chemistry course (with lab) must have been passed with a C- or better. 
�x A college-level calculus III course must have been passed with a C- or better within 

five years of the application term. 
�x An engineering properties of materials course must be passed with a C- or better. 
�x An engineering statics course must have been passed with a C- or better. 
�x An engineering computer programming course must have been passed with a C- or 

better 
�x A college U.S. History course (CSU GE equivalent course) must have been passed 

with a C- or better. 
�x A lower-division humanities elective course (CSU GE area C2) must have been passed 

with a C- or better. 
�x All other CSU eligibility requirements must be met. 

 
The following item is recommended for upper-division transfer students:  

�x Submission of a resume including the applicant's background connected to 
engineering, leadership and/or the maritime industry 

 

C.2. Transfer Articulation Policies  
To be accepted for transfer credit, college courses must be taken at a regionally accredited 
institution, and the student must have received at least C- in the course. Engineering courses 
transferred for credit must have been approved by the Chair of the Mechanical Engineering or 
Engineering Technology Departments �D�V���Z�H�O�O���D�V���W�K�H���5�H�J�L�V�W�U�D�U�¶�V���2�I�I�L�F�H.  Transfer courses that are 
older than 10 years will not be accepted. Because of the highly sequenced nature of our US Coast 
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Table 1.3. Mechanical program enrollment trends for the past six academic years 

  

Full Time Part Time 
Students FTES Student FTES 

Fall 2013 Female (F) 20 22.2 2 1.3 
Fall 2013 Male (M) 182 213.9 9 5.5 

Spring 2014 Female (F) 21 30.2 - - 
Spring 2014 Male (M) 179 275.1 2 1.3 
Fall 2014 Female (F) 17 19.8 1 0.2 
Fall 2014 Male (M) 168 198.6 8 4.7 

Spring 2015 Female (F) 17 19.5 1 0.7 
Spring 2015 Male (M) 160 190.7 7 4.5 
Fall 2015 Female (F) 19 21.9 1 0.7 
Fall 2015 Male (M) 187 217.0 5 2.5 

Spring 2016 Female (F) 19 22.7 

 ell 2015  

 emale (F) 
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES 
 

 Mission Statement  
Provide the institutional mission statement.  
 
California State University Maritime Academy's mission is to: 
 

�‡ Provide each student with a college education combining intellectual learning, 
applied technology, leadership development, and global awareness.  

�‡ Provide the highest quality licensed officers and other personnel for the merchant 
marine and national maritime industries.  

�‡ Provide continuing education opportunities for those in the transportation and related 
industries.  

�‡ Be an information and technology resource center for the transportation and related 
industries. 

 Program Educational Objectives  
List the program educational objectives and state where they may be found by the general public 
as required by APPM Section I.A.6.a. 
 
Mechanical engineering graduates of the California State University Maritime Academy working 
in the engineering profession will: 
 

A. Be well educated professionals who utilize their intellectual learning, applied technology 
experience, leadership skills and global awareness in successful careers, and continue to 
improve their skills through lifelong learning and advanced studies; 

 
B. Effectively practice as professional engineers, managers, and leaders in the maritime and 

energy industries and a wide variety other fields, and as licensed engineers in the 
merchant marine; 

 
C. Successfully combine fundamental engineering knowledge, core leadership skills and the 

practical experience gained at the Academy to turn ideas into reality for the benefit of 
society; 

 
D. Be influential members of multidisciplinary teams, creatively and effectively contributing 

to the design, development, and objective evaluation of engineering components, 
systems, and products, and clearly communicating the work in an appropriate manner to 
their customers and colleagues; and 

 
E. Personally assume and actively encourage peers to uphold the professional, ethical, social 

and environmental responsibilities of their profession. 
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The Mechanical Engineering Program Educational Objectives may be found on the University 
web page (https://www.csum.edu/web/academics/programs3).   
 

 Consistency  of the Program Educational Objectives with the 
Mission of the Institution  
Describe how the program educational objectives are consistent with the mission of the 
institution. 
 



 





 22 
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The SOs are skills that students demonstrate through their coursework in the program.  Through 
the application of these skills after graduation, it is expected that alumni will be able to meet our 
PEOs.  Table 3.1 maps the student outcomes back to the appropriate PEOs. 
 

Table 3.1.  Mapping of student outcomes to program educational objectives. 

Program Educational Objective Student Outcome 

Mechanical engineering graduates of the California State University 
Maritime Academy working in the engineering profession will: 1 2 3 4 5 6 7 

A. Be well educated professionals who utilize their intellectual learning, 
applied technology experience, leadership skills and global awareness in 
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CRITERION 4. CONTINUOUS IMPROVEMENT 
 
This section of your Self-Study Report should document your processes for regularly assessing 
and evaluating the extent to which the student outcomes are being attained.  This section should 
also document the extent to which the student outcomes are being attained. It should also 
describe how the results of these processes are utilized to affect continuous improvement of the 
program.   
 
Assessment is defined as one or more processes that identify, collect, and prepare the data 
necessary for evaluation.  Evaluation is defined as one or more processes for interpreting the 
data acquired though the assessment processes in order to determine how well the student 
outcomes are being attained. 
 
Although the program can report its processes as it chooses, the following is presented as a 
guide to help you organize your Self-Study Report.   

R
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Figure 4.1  Flow chart of the feedback mechanisms utilized by the Mechanical Engineering 

program as a part of its continuous improvement process.  

A.1. Instructor Class Assessment of Student Work  
The primary mechanism for the assessment of student outcomes is from the instructor class 
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For the course level assessment, the instructor selects appropriate samples of student work that 
demonstrates attainment of course outcomes.  These samples may include exam questions, quiz 
problems, homework problems, reports, or other assignments.   The student work is assessed by 
the instructor on a 5-point scale, where 5 is considered mastery and 1 is considered developing.  
The instructor records the data into an Excel spreadsheet, which then maps the data onto the 
program student outcomes. The spreadsheets are then collected by the department assessment 
coordinators and the data aggregated for the department.    
 

A.1.2. Evaluation  
 
The aggregation of the course level data to generate program level findings marks the end of the 
assessment process as defined by the prompt.  The evaluation process follows, where the 
program level data is compared to the benchmark and disseminated to the faculty for discussion.   
Currently, the benchmark is met when one of the two criteria are met: i) an average score of 3 or 
better, or ii) 70% of students scoring 3 or better.  This benchmark originates from the assessment 
process before the changes to EAC Criterion 3 and 5.  It will be reviewed upon the completion of 
the first cycle of student outcome assessment during the Fall 2020 semester.  The aggregated 
data is then disseminated to the faculty for discussion in the following Fall semester.   
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Figure 4.2.  Sample data set for course level assessment for ME 360.  Results from the 

course outcomes (top) are mapped onto the program student outcomes (bottom). 
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A.1.3. Instructor Class Assessmen t of Student Work Prior to AY 2018 -19 
For the completeness of this document, data and reports from the instructor class assessment of 
student work from 2013 to 2018 (prior to the changes to EAC Criterion 3 and 5) will be 
discussed.   During this period, the instructor class assessment was to be conducted biennially.  
The process for the course level instructor class assessments was similar to the process described 
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Figure 4.3.  Instructor Class Assessment Data for Academic Year 2015-16. 
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Figure 4.5. Sample of the Annual Student Outcome Assessment Recommendation 2016-17. 
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Figure 4.8.  IWAC assessment data for written communication portion of ILO-A Written 

and Oral Communication.  The benchmark is the line shown in orange. 

 

A.3. Employer Evaluation of Co -op Studen ts  
 
Students in the ME Option are required to complete two summer internships and enroll in a 
supplementary online course (CEP 250 for the first internship and CEP 350 for the second 
internship).   A requirement for completion of the course is the submission of an employer 
�H�Y�D�O�X�D�W�L�R�Q���������7�K�H���H�Y�D�O�X�D�W�L�R�Q���D�V�N�V���D���V�X�S�H�U�Y�L�V�R�U���R�U���S�U�R�I�H�V�V�L�R�Q�D�O���W�R���D�V�V�H�V�V���W�K�H���V�W�X�G�H�Q�W�¶�V���S�H�U�I�R�U�P�D�Q�F�H��
in multiple dimensions, which can be mapped back to the department student outcomes.   The 
evaluation form uses a series of questions cover�L�Q�J���G�L�I�I�H�U�H�Q�W���D�V�S�H�F�W�V���R�I���W�K�H���V�W�X�G�H�Q�W�¶�V���S�H�U�I�R�U�P�D�Q�F�H��
during the internship.  The evaluator then uses a 1-5 Likert scale, where 1 is strongly disagree, 2 
is disagree, 3 is neutral, 4 is agree, and 5 is strongly agree.  The employer evaluations are used 
by the instructor in the determination of grades.  Each of these items has been related to the 
program student outcomes as well.  The general benchmark that has been applied has been the 
expectation that students on the whole should perform at a score of 4 or better, to where the 
employers agree that the students have demonstrated those qualities.  Areas where performance 
does not meet the benchmark are s not meet the benchmark 
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A.4. Capstone Presentation Assessment  
 
�,�Q���D�G�G�L�W�L�R�Q���W�R���W�K�H���D�V�V�H�V�V�P�H�Q�W���R�I���W�K�H���V�W�X�G�H�Q�W�V�¶���F�D�S�V�W�R�Q�H���S�U�R�M�H�F�W�V���L�Q���W�K�H���F�R�X�U�V�H�����W�K�H���S�Uogram also 
carries out assessment of the capstone presentations.   This assessment is done during the project 
presentations.  The process was also changed in 2018 with the change in ABET Criterion 3.  This 
section will first discuss the current process followed by the former process.  In both processes, 
assessment was done by the ME faculty and any members of industry in attendance at the 
presentation.    
 
In the current process, the faculty and industry members present are given a rubric to complete 
that assessing multiple dimensions of the presentation.   The dimensions are the organization, 
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Figure 4.11. Spring 2014-16 senior capstone presentation assessment results.   
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Figure 4.12. Spring 2017-18 senior capstone presentation assessment results.   
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A.5. Alumni Survey  
In 2018, the alumni from the Mechanical Engineering Department were surveyed as a part of the 
regular assessment process.  This survey is conducted every six years to periodically assess the 
program after the alumni have had some time in the engineering workplace.  For the purpose of 
assessment of student outcomes, the survey helps the department indirectly assess whether it has 
met student outcomes and program educational objectives.   
 
The survey was conducted online via Survey Monkey.  Alumni were initially asked about their 
background including year of graduation, degree option, industry, workplace role, and 
continuing education.   Alumni were then asked how well Cal Maritime prepared them to meet 
each program educational objective and each program student outcome.  The alumni were given 
a Likert scale, where 1 = Not prepared, 3 = Prepared, and 5 = Extremely prepared.  For this 
scale, the benchmark was considered an average score of 3 out 5.  This was followed up by 
asking alumni about preparation in particular skills commonly related to the engineering 
workplace and could be related back to the program student outcomes as well.   
 
The survey closed in December 2018 with a total of 50 respondents. The results were processed 
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Figure 4.13�������$�O�X�P�Q�L���U�H�V�S�R�Q�V�H���W�R���W�K�H���T�X�H�V�W�L�R�Q���³�+�R�Z���Z�H�O�O���G�L�G���\�R�X�U���H�G�X�F�D�W�L�R�Q���D�W���&�D�O��
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Figure 4.14�������$�O�X�P�Q�L���U�H�V�S�R�Q�V�H���W�R���W�K�H���T�X�H�V�W�L�R�Q���³�+�R�Z���Z�H�O�O���G�L�G���\�R�X�U���H�G�X�F�D�W�L�R�Q���D�W���&�D�O��
Maritime prepare you for each [student] outcome�"�  ́
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A.6. Employer Survey  
Every 6 years, the School of Engineering conducts a survey of engineering companies that attend 
the Cal Maritime Career Fair.  The companies are asked to assess their experience with Cal 
Maritime engineering alumni that have been hired by these companies.   The survey provides the 
school with feedback regarding its preparation of students for the engineering workplace.   
Although this is indirect feedback, the fact that the reviewing body is outside Cal Maritime and 
represents the engineering industry makes this feedback valuable.   
 
The employers are asked to assess the Cal Maritime engineering alumni in multiple dimensions 
that are related back to the student outcomes using a Likert scale, where 1 = unsatisfactory, 2 = 
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Figure 4.16.  Average scores from the 2019 Cal Maritime School of Engineering Employer 

Survey. 

 

A.7. Senior Exit Survey  
Every 2 years, the Mechanical Engineering program administers a survey of the graduating 
seniors in April.  The survey asks the students to assess their experience at Cal Maritime in 
multiple aspects.   This includes information about their future plans as well as retrospective on 
�W�K�H���G�H�S�D�U�W�P�H�Q�W�¶�V���S�H�U�I�R�U�P�D�Q�F�H���I�U�R�P���W�K�H���S�H�U�V�S�H�F�W�Lve of the students.  With regard to the 
assessment of student outcomes, the survey asks about their satisfaction with the student 
outcomes with respect to the education they received.  The survey uses a Likert scale of 1 to 5 
where 1 = not satisfied, 2 = somewhat satisfied, 3 = satisfied, 4 = very satisfied, and 5 = 
extremely satisfied.  The survey data is processed by the department chair with a benchmark of 3 
or higher on average (i.e. satisfied or better).   
 

4.36

4.36

4.27

4.22

4.36

4.30

4.45

4.18

4.45

4.40

4.36

4.45

4.00

4.36

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

1. Effectively apply engineering/
 technology in their profession [1 2,6]

2. Compete professionally as an engineer [4]

3. Be a leader [5]

4. Have/apply global awareness skills [4]

5. Be a lifelong learner [7]

6. Realize/apply both the thermal and mechanical
fields [1]

7. Apply engineering fundamentals in solving
problems [1]

8. Model/formulate/solve engineering problems [1,2]

9. Think creatively and critically [2]

10. Synthesize information [7]

11. Communicate effectively [3]
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The results from the most recent survey in 2019 is shown in Figure 4.17.  The results from the 
2015 and 2017 surveys are shown Figure 4.18, but use the old student outcomes.  Over the span 
of the surveys, scores in all student outcomes have been consistently over 3.  Therefore, no 
recommendations have been brought to the faculty based on the evaluation of the data.  The 
department continues to monitor the data though.  However, since this is an indirect 
measurement, the survey acts as a qualitative bellwether for areas of improvement.  The short 
answer responses were reviewed as well to provide some qualitative data that may not be 
represented in the numbers.  These can be more challenging to parse.  However, one comment 
that has arisen multiple times w
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Figure 4.17.  Senior survey for the class graduating Spring 2019 regarding student self-

assessment of student outcome attainment.  
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1. An ability to identify, formulate, and solve complex
engineering problems by applying principles of engineering,

science, and mathematics

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 factors

3. An ability to communicate effectively with a range of
audiences

4. An ability to recognize ethical and professional
responsibilities in engineering situations and make informed
judgments, which must consider the impact of engineering
�V�R�O�X�W�L�R�Q�V���L�Q���J�O�R�E�D�O�����H�F�R�Q�R�P�L�F�����H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�����D�Q�G���V�R�F�L�H�W�D�O�«

5. An ability to function effectively on a team whose
members together provide leadership, create a collaborative
and inclusive environment, establish goals, plan tasks, and

meet objectives

6. An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use

engineering judgment to draw conclusions

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

2019 Senior Exit Survey (n=32):  How satisfied you are in 
each student outcome with respect to the education that you 

received
1 = Not Satisfied, 3 = Satisfied, 5 = Extermely Satsified
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Figure 4.19�������6�D�P�S�O�H���U�H�V�S�R�Q�V�H�V���I�U�R�P���W�K�H���D�O�X�P�Q�L���V�X�U�Y�H�\���W�R���W�K�H���T�X�H�V�W�L�R�Q���³�:�K�D�W���G�R���\�R�X���W�K�L�Q�N��

�D�U�H���W�K�H���Z�H�D�N�Q�H�V�V�H�V���R�I���W�K�H���0�(���S�U�R�J�U�D�P���D�W���&�D�O���0�D�U�L�W�L�P�H�"�´ 

 

 Continuous  Improvement  
Describe how the results of evaluation processes for the student outcomes and any other 
available information have been systematically used as input in the continuous improvement of 
the program.  Describe the results of any changes (whether or not effective) in those cases where 
re-assessment of the results has been completed.  Indicate any significant future program 
improvement plans based upon recent evaluations.  Provide a brief rationale for each of these 
planned changes. 
 
All of the assessment data discussed in the previous section are evaluated by the Mechanical 
Engineering faculty.  The program may make recommendations based on the data.  The scale of 
the response will depend on the magnitude and repeatability of the findings.  Overall, the 
program met nearly all of its benchmarks during the review period, which suggests that the 
program does not need to make any large-scale changes to the program.  However, this section 
will discuss the changes that have occurred within the program based on the continuous 
improvement process.   
 
Examples of minor corrections to the program were illustrated in the previous section.   As 
discussed in the Instructor Class Assessment of Student Work, there were courses that met the 
benchmark, but fell below one of the two criteria used for the benchmark.  In these instances, a 
recommendation may be made to the instructor to explore the problem, determine possible 
causes, and apply course changes as needed.   Those recommendations can be found in the 
Annual Student Outcome Assessment Recommendations.   
 
Program level improvement plans occur when findings suggest a larger scale concern.  This 
occurs when findings of failure to meet the benchmark expand beyond the span of a single 
course.  There are multiple avenues that can lead to these recommendations.   

�x In the instructor class assessment, the program does not meet the benchmark for a student 
outcome overall. 

�x In the instructor class assessment, multiple courses in the program do not meet the 
benchmark for a particular student outcome  

�x In the instructor class assessment of the senior capstone courses (ME 490, ME 492, and 
ME 494), the benchmarks for any of the student outcomes are not met.  This is a specific 
case because it captures the overall attainment of the student outcomes of the program 
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�x In the IWAC assessment, the program does not meet overall benchmarks 
�x In the indirect assessment methods, the program does not meet the overall benchmarks 
�x Concerns regarding the assessment process itself 

 
The following sections will discuss the major program level initiatives that were carried out 
during the review period based on the assessment mechanism discussed in the previous section.   
This is followed by a discussion of the changes to the curriculum that have occurred during the 
review period.  This section closes with a discussion of future considerations based on the most 
recent results, which are presented in this document.   

B.1. Information Fluency  
Since the last ABET visit, the most significant improvement plan directly impacting student 
learning in the Mechanical Engineering program has been the redesign of how information 
fluency (e.g. information literacy) has been addressed.  Information fluency is defined by IWAC 
as the ability to carry out research for new information and ethically use the information.   In 
some institutions, this is also considered lifelong learning.  It is also directly connected with the 
ME Program Student Outcome 7 as well.    
 
In Academic Year 2016-17 IWAC assessment of information fluency (Link to IWAC 2017 
Information Fluency Report), the Mechanical Engineering students were found to perform below 
the benchmark in all dimensions on the mastery level (Figure 4.20).  The Mechanical 
Engineering Department was advised by IWAC to examine these issues.  In the conversations 
with the faculty that followed, there was a qualitative concern regarding these aspects. 
 

 
Figure 4.20.  IWAC information fluency assessment data presented in its 2017 report. 

 

file:///C:/Users/William%20Tsai/AppData/Roaming/Microsoft/Word/Link%20to%20IWAC%202017%20Information%20Fluency%20Report
file:///C:/Users/William%20Tsai/AppData/Roaming/Microsoft/Word/Link%20to%20IWAC%202017%20Information%20Fluency%20Report
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Furthermore, new assignments were developed that not only reinforced the information fluency 
instruction, but also helped the student achieve broader course outcomes in the process.   
 
Thus far, the response from the students and the faculty have generally been positive.  The 
development and implementation the information fluency instruction was documented in a 2018 
ASEE Conference Paper (Link to 2018 ASEE Paper) and another that will presented at the 2019 
ASEE Conference & Exposition (Presented, pending post in ASEE PEER).  The papers discuss 
not only the process, but the assessment of student work as well.  The findings showed 
measurable improvement in particular dimensions.  The overall effect of this effort will be 
measured both in the assessment of Student Outcome 7 in Academic Year 2019-2020 and in the 
IWAC assessment of information fluency in Academic Year 2020-21.  The findings will serve as 
a measure of success for the information fluency program.  It will also help guide any future 
changes and modifications to the program.   
 

B.2. Assessment Process  
In reviewing the Student Outcome Assessment reports during this span, a common theme was to 
�D�G�G�U�H�V�V���D���S�K�H�Q�R�P�H�Q�R�Q���W�K�D�W���F�R�X�O�G���E�H���W�H�U�P�H�G���³�D�V�V�H�V�V�P�H�Q�W���I�D�W�L�J�X�H���´�����7he initial response was to 
continue to assess all courses in the program on a biennial cycle, where assessment was still done 
for all courses but every 2 years.   However, the challenge with that process is the irregularity of 
the timing.  This is evidenced by the fact that following the 2012-2013 ICA, the next ICA was 
conducted in 2015-16 followed by 2016-17.   While the assessments were realigned, it became 
apparent that forgoing the assessment process program-wide created implementation challenges. 
 
Another concern that arose was the small sample sizes for some of the outcomes.   At the time of 
the last visit, the program was assessing 16 outcomes.  Even with the number of courses in the 
Mechanical Engineering program, certain student outcomes (i.e. 4, 8, 14) were only being 
assessed by one or two classes.  This reduced the confidence in the results for those outcomes.  
Worse, if data were not available for one of those particular courses, it would be possible that no 
assessment data would be available for 

file:///C:/Users/William%20Tsai/AppData/Roaming/Microsoft/Word/Link%20to%202018%20ASEE%20Paper
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apparent that it was not necessary to sample every course; instead, it would be more effective to 
strategically target courses to ensure that each student outcome had at least 4 courses worth of 
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B.3. Curriculum Changes  
During the review period, there have been minor changes to the curriculum.  Although the 
originations of these changes were at the request of stakeholders outside the university, the 
feedback from constituents and assessment processes were considered in the decision process.   
 
Academic Year 2014-15 
ME 432 Machinery Design was reduced from 4 units to 3 units 
ME 444 Energy Systems was reduced from 4 units to 3 units 
ENG 300 Engineering Numerical Modeling and Analysis was reduced from 4 units to 3 
units 
 
In 2013-15, the Office of the Chancellor for the CSU system requested that programs over 120 
semester units review their curriculum, justify their unit loads, and take appropriate steps to bring 
unit loads closer to 120 semester units.   At Cal Maritime, programs, including Mechanical 
Engineering, were asked to review the curriculum and identify any potential unit reductions.   
However, this change also reflects feedback from students and from alumni (as would again be 
shown in the 2018 Alumni Survey) that the high unit load was a concern to be examined.   In that 
year, the Mechanical Engineering program determined that one avenue to address this concern 
was to align lecture based Mechanical Engineering courses to 3 units.  This was preferential to 
removing any courses as feedback from students and external constituencies such as the 
predecessor to CMAC had not identified any courses that were extraneous or unnecessary.   The 
only remaining 4-unit courses in the program were ME 432, ME 444, and ENG 300.  The change 
in units were submitted and approved by the Curriculum Committee and the changes were 
implemented in 2015.      
 
Academic Year 2017-18 
EPO 343 Refrigeration & A/C was added as a 1-unit course 
EGL 120 Technical Communications was increased from 2 units to 3 units 
ME 429 Manufacturing Processes Lab was reduced from 2 units to 1 unit 
ME 460 Automatic Feedback Control was reduced from 3 units to 2 units 
 
The changes during this academic year reflect the implementation of two requirements on the 
Mechanical Engineering program from outside constituencies.  Changes in the STCW 
requirements required that License Option Mechanical Engineering students receive a course 
dedicated to refrigeration and air conditioning operations.   This required the addition of a 1-unit 
course designated EPO (Engineering Plant Operations) 343.   
 
In addition, a review by the Culture and Communication Department of EGL (English) 120 
found that additional instruction was needed in the Technical Communication course to fulfill 
the oral communication component of the CSU General Education requirement.   The program 
agreed to commit additional resources to the development of communications skills as it is both 
�D���S�U�R�J�U�D�P���R�X�W�F�R�P�H�����D�Q���L�Q�V�W�L�W�X�W�L�R�Q���R�X�W�F�R�P�H�����D�Q�G���D�Q���D�U�H�D���W�K�D�W���W�K�H���S�U�R�J�U�D�P�¶�V���L�Q�G�X�V�W�U�\���F�R�Q�V�W�L�W�X�H�Q�W�V��
continue to stress.  The response was to add 1 unit to EGL 120 to allow for the additional oral 
communication instruction. 
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ME 350L Electromechanical Machinery Lab R  1  F2017/F2018 12/12 
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TOTALS  (in terms of semester credit hours) 31 69 53   

       
      

Total must satisfy 
minimum credit 

hours  

Minimum Semester Credit Hours 30 Hours 45 Hours    

      

 
1. 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.  
2. For courses that include multiple elements (lecture, laboratory, recitation, etc.), indicate the maximum enrollment in each element. For selected elective 

courses, indicate the maximum enrollment for each option. 
 

Instructional materials and student work verifying compliance with ABET criteria for the categories indicated above will be required during the campus visit. 
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A.2. Alignment with Program Educational Objectives  
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A.3. Alignment with Student Outcomes  
Describe how the curriculum and its associated prerequisite structure support the attainment of 
the student outcomes. 
 
The student outcomes are considered the skillset necessary for graduates of the Cal Maritime 
Mechanical Engineering program to enter the engineering workforce.  The courses that make up 
the student learning experience are geared toward ensuring that the graduates have developed 
that skillset as defined by the constituents.  As shown in Table 5.3, all courses in the Mechanical 
Engineering program have course outcomes that are aligned with one of the seven program 
student outcomes.  Each student outcome can be related to course outcomes in at least 3 courses 
in the program.  This ensures multiple opportunities to provide instruction that supports the 
student outcomes and assesses student performance in those areas.   In the senior capstone 
project series of classes (ME 490 Engineering Design Processes, ME 492 Project Design I, and 
ME 494 Project Design II), the course outcomes over the series span all seven student outcomes.  
This provides an opportunity to comprehensively assess the student outcomes for the entire 
graduating class. 
 
Every student outcome can be related to course outcomes in at least three courses within the 
program but are also addressed in other courses outside the program.  For example, Student 
Outcome 3 (an ability to communicate effectively with a range of audiences) is not only 
addressed in the courses within the Mechanical Engineering program.  Students receive 
additional exposure and training in communication in EGL 120 Technical Communication and 
through their Humanities and Social Science Electives.   Similarly, Student 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) is also addressed in HUM 310 Engineering 
�(�W�K�L�F�V���D�V���Z�H�O�O���D�V���W�K�H���V�W�X�G�H�Q�W�V�¶���+�X�P�D�Q�L�W�L�H�V���D�Q�G���6�R�F�L�D�O���6�F�L�H�Q�F�H���(�O�H�F�W�L�Y�H�V�������$�O�W�K�R�X�J�K���Whese are 
�R�X�W�V�L�G�H���W�K�H���S�U�R�J�U�D�P�����W�K�H�\���G�R���I�X�U�W�K�H�U���V�X�S�S�R�U�W���W�K�H���S�U�R�J�U�D�P�¶�V���V�W�X�G�H�Q�W���R�X�W�F�R�P�H�V���������$�V���G�L�V�F�X�V�Ved in 
Criterion 4, these areas are also assessed on the campus
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Figure 5.1.  Mechanical Engineering Program �± License Option prerequisite flowchart. 
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A.5. Compliance with General and Program Criteria  
Describe how the program meets the requirements in terms of hours and depth of study for each 
subject area (Math and Basic Sciences, Engineering Topics) specifically addressed by either the 
general criteria or the program criteria. 
 
The Mechanical Engineering program meets or exceeds all requirements for Math & Basic 
Sciences and Engineering Topics in terms of hours as laid out in the EAC General Criteria.  EAC 
Criterion 5 requires 30 hours of Math and Basic Science; the ME program curriculum has 31 
hours of Math and Basic Science (Table 5.1).   With the exception of ENG 300, Engineering 
Numerical Modeling & Analysis, the units are lower division courses taught by the Science & 
Math Department. EAC Criterion 5 requires 45 hours of Engineering Topics; the ME program 
curriculum has 69 hours of Engineering Topics for both options.  In terms of depth of study, 18 
of the 69 hours are considered lower division, while 51 hours are considered upper division.  In 
addition, 9 hours are a choice between the energy or mechanical stem (e.g. specialization).  
Choosing a stem means choosing a 3-course series with an emphasis in either the energy design 
or mechanical design.    
 
The Mechanical Engineering program meets or exceeds all criteria for curriculum for 
Mechanical Engineering Programs.    The program criterion specifically state: 
 

The curriculum must require students to apply principles of engineering, basic science, 
and mathematics (including multivariate calculus and differential equations); to model, 
analyze, design, and realize physical systems, components or processes; and prepare 
students to work professionally in either thermal or mechanical systems while requiring 
topics in each area. 

 
Courses that apply the principles of engineering make up the heart of the engineering program.  
More specifically, those courses that are connected to Student Outcomes 1, 2, and 6.  These 
outcomes are met by many of the �S�U�R�J�U�D�P�¶�V���F�R�X�U�V�H�V�����D�V���O�L�V�W�H�G���L�Q��Table 5.3.  The basic science 
and math courses are met as discussed in the previous paragraph.    
 
The ability to model, analyze, design, and realize physical systems, components or processes is 
encompassed in courses with outcomes that align with program Student Outcome 2.  For all 
students, this list includes ME 220 Computer Aided Engineering (2 units), ME 360 
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Transfer (3 units), ME 349 Fluid/Thermal Laboratory (2 units), and ME 394 Fluid/Thermal 
Design (3 units).   �7�K�H���F�R�X�U�V�H�V���W�K�D�W���S�U�H�S�D�U�H���D�O�O���R�I���W�K�H���S�U�R�J�U�D�P�¶�V���V�W�X�G�H�Q�W�V���L�Q���W�K�H���P�H�F�K�D�Q�L�F�D�O��
systems include:  ME 230 Engineering Materials (3 units), ME 232 Engineering Statics (3 units), 
ME 330 Engineering Dynamics (3 units), ME 332 Mechanics of Materials (3 units), and ME 339 
Material/Mechanical Lab (2 units).  �,�Q���D�G�G�L�W�L�R�Q�����W�K�H���S�U�R�J�U�D�P�¶�V���V�W�X�G�H�Q�W�V���U�H�F�H�L�Y�H���D�G�G�L�W�L�R�Q�D�O��
preparation based on the stem that they choose.   Those in the Energy Stem receive additional 
preparation in thermal systems while those in the Mechanical Stem receive additional 
preparation in mechanical systems. 
 

A.6. Broad Educational Component  
Describe the broad education component and how it complements the technical content of the 
curriculum and how it is consistent with the program educational objectives. 
 
In addition to the engineering, math, and science courses, students in the Mechanical 
Engineering program also have broader general education courses.  This broad education serves 
multiple purposes.  The general education component of the Mechanical Engineering program is 
defined by the California State University system.  Graduates from the program are required to 
complete courses in communication, math & science, fine arts & humanities, social sciences, and 
lifelong learning.   In the areas of fine arts & humanities, students are required to complete 
courses designated in Area C.  Similarly, in the area of social sciences, students are required to 
complete courses designated in Area D.  In addition, students are required to complete the 
American Institutions requirement, in which students must complete two semesters of courses in 
either American History or American Government.  The courses can be seen in Figure 5.1 and 
Figure 5.2 in the lower portion of the prerequisite flowchart.  In the area of writing, students are 
required to complete EGL 100 English Composition, EGL 120 Technical Communication, and 
EGL 300 Advanced Writing (students may test out of this requirement through the Graduate 
Writing Exam).  In addition, Mechanical Engineering students are required to take HUM 310 
Engineering Ethics.   
 
These courses help support engineering education in multiple ways.  First, they help in 
developing skills, such as critical thinking, written communication, and oral communication.  
�7�K�H�V�H���³�V�R�I�W���V�N�L�O�O�V�´���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���D�V���D���F�U�L�W�L�F�D�O���V�N�L�O�O���I�R�U���J�U�D�G�X�D�W�H�V���E�\���H�Q�J�L�Q�H�H�U�L�Q�J���H�P�S�O�R�\�H�U�V��
(broadly and in our own Cal Maritime Advisory Council).  Fine arts & humanities courses offer 
an opportunity to for students to develop their creativity skills, which aids in developing aspects 
of design that are not necessarily emphasized in engineering.  Teaching engineering ethics helps 
instill the students the code of ethics on which the profession is based.  The general engineering 
courses prepare Mechanical Engineering graduates to be contributing members to society on the 
whole, which is a key mission to the California State University system.    

 

A.7. Major Design Experience (C apstone Project)  
Describe the major design experience that prepares students for engineering practice.  Describe 
how this experience is based upon the knowledge and skills acquired in earlier coursework and 
incorporates appropriate engineering standards and multiple design constraints.  
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The three sequence capstone design courses are ME 490 Engineering Design Process (3 units), 
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Table 6.2.  Faculty Workload Summary 

Mechanical Engineering  
 

Faculty Member 
 

PT 
or 

FT1 

Classes Taught (Course No./Credit Hrs.) Term and Year2 

 
Program Activity Distribution 3 % of Time 

Devoted 
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ME 492/3  Fall 2018 
ME 392/3 Spring 2019 
ME 490/3  Spring 2019 
ME 494/3  Spring 2019 
ME 494/3  Spring 2019 

William Tsai FT 

ME 442/3  Fall 2018 
ME 349/1  Fall 2018 

ME 349L/1  Fall 2018 
ME 349L/1  Fall 2018 
ME 349L/1  Fall 2018 
ME 349L/1  Fall 2018 

ABET Coordinator/1.5 Fall 2018 
ME 240/3  Spring 2019 
ME 240/3  Spring 2019 
ME 344/3  Spring 2019 

ABET Coordinator/3  Spring 2019 

65 0 35 100 

Frank Yip
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 Faculty Size  
Discuss the adequacy of the size of the faculty and describe the extent and quality of faculty 
involvement in interactions with students, student advising and counseling, university service 
activities, professional development, and interactions with industrial and professional 
practitioners including employers of students.   
 
�7�K�H���G�H�S�D�U�W�P�H�Q�W�¶�V���L�Q�W�H�Q�W�L�R�Q���L�V���W�R���N�H�H�S���D���U�H�O�D�W�L�Y�H�O�\���O�R�Z���V�W�X�G�H�Q�W���I�D�F�X�O�W�\���U�D�W�L�R���W�K�D�W���D�O�O�R�Z�V���V�X�I�I�L�F�L�H�Q�W��
interaction between students and faculty in the areas of academic advising and technical 
advising. Table 6.3 shows the number of full time as well as graduating students in the past 5 
years as well as the numbers from the 5 years below that. As can be seen, there has been 
significant growth within the major in the past decade.  Since the last accreditation visit in 2013, 
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As mentioned above, all ME students are assigned an advisor and are required to meet with the 
advisor at least once a semester.  Many students meet more often to discuss course selection and 
career goals. 
 
As a small campus, Cal Maritime relies on faculty to provide service to the institution, and the 
Mechanical Engineering faculty has provided strong service to the institution.  Four of our 
faculty have served as officers on the Cal Maritime Academic Senate.  Two have served as chair 
of the senate, and one has been the campus representative at the CSU academic senate.  The 
faculty has served on key committees and has participated in planning the future of the campus. 
 
Interaction between faculty and industry is provided through semi-annual meetings with the Cal 
Maritime Advisory Council, comprised of representatives from employers, professional 
organizations and other academic institutions.  The department provides updates to activities 
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CRITERION 7. FACILITIES1 

 Offices, Classrooms and Laboratories  
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The Classroom Building has six conventional lecture classrooms.  The three lecture halls on the 
first floor have capacities of 40-52 students in a standard lecture layout.  Those classrooms all have 
sliding whiteboards, dual projectors, and SMART Boards, which allow for on-screen writing.   The 
three classrooms on the second floor have capacities of 28-52 students.  These rooms contain a 
projector, desktop PC, and whiteboard spanning 3 of the 4 walls.  The building also contains a 
computer lab, which is used for instruction and student computing, that will be discussed in further 
detail in Section B.  
 
The Technology Building has five classrooms.  The largest of the classrooms is Peachman Lecture 
Hall (Tech 146) which has a capacity for 96 in a standard lecture format.   The room has 
whiteboards and projection capability at the front.   The building also contains four smaller 
classrooms with capacity for 28-40 in a standard lecture layout.   These rooms have whiteboards 
on 2 of the walls in the room and projector in the front of the classroom.     
 
The Laboratory Building primarily houses the laboratories which will be discussed in the next 
section.  However, it does contain one classroom, Lab 201, which is a standard lecture hall with 
capacity for 30 students.   It contains whiteboards and a projector at the front of the room.    
 
The ABS Building consists of two classrooms.   ABS 101 is a standard lecture hall layout with a 
capacity of 56.   This room offers a small whiteboard, a projector, and two SMART boards in the 
front of the room.   ABS 102 is considered a flexible layout classroom.  This room is setup in a 
meeting style, where the tables can be arranged in a conference format, allowing students to see 
one another during discussions.     
 
In the simulator building, one classroom is scheduled for engineering courses.  SIM 135 is a 
standard lecture layout classroom with capacity for 30 students.  It contains whiteboards along 
three walls, a desktop computer, and 2 projectors at the front of the room.    
 
The TSGB has five classrooms with capacities varying from 15-45 students.  The classrooms are 
named Bowditch (45), Ericson (40), Maury (25), Miller (15), and Osborne (23)
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Chemistry Lab 
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o Function generator 
o Handheld multimeter 

�x Six power supplies  
�x Instructor computer workstation 
�x Six PLC Trainers 
�x Tecquiment Servo Trainer 
�x Ball and Beam Control trainer 
�x Several printed circuit trainers 
  

A.3.2. Technology  Building   
The Technology Building includes the following labs:  
 
Electrical Circuits and Electronics Lab 
This laboratory supports the ENG 250L Electrical Circuits and Electronics and ME 350L 
Electromechanical Machinery Labs.  It consists of the following equipment: 
 
�x  Ten student workstations plus one instructor work station each with: 

o PC workstation 
o Tektronix DPO2012B oscilloscope 
o HP bench top digital multi-meter 
o HP dual, 0-30V, regulated power supply 
o Function generator 

�x   Five Hampden electric machine workstations each with: 
o DC/AC 3 phase variable voltage power supplies 
o Dynamometer with digital torque and speed readouts 
o DC instrumentation set 
o AC instrumentation set with watt meters 
o DC load bank 
o DC machine 
o 3-phase Synchronous machine 
o 3-phase induction motor 
o 1-phase induction motor 
o Hitachi 3-phase, variable frequency drive 

 
Power Lab  
The Power Lab houses several operational and several display (static) power generation units.  
This lab supports classes taken by students in the School of Engineering such as EPO 312 
Turbines.  The working equipment includes: 
 
�x Alturdyne 80 kW gas turbine 
�x 200 kW Three Phase Resistive Load Bank  
�x Southwest WindPower 200 W Wind Turbine with 3 phase resistive load and anemometer 

(located on the roof) 
�x Solar photovoltaic panel (100 W) on a rotating frame with load bank 
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�x Parabolic Solar Steam Generator 
�x Student-built Wind Tunnel (3 ft by 3 ft test section, 0-30 mph wind speed) to support the 

Collegiate Wind Competition 
�x Computer with LABVIEW data acquisition to measure wind speed and output power 
 
The display equipment includes: 
 
�x 12-cylinder locomotive Diesel engine 
�x Steam Turbine with Reduction Gear 
 

A.4. Simulators  
Cal Maritime has several simulation facilities which are used to train the USCG license students, 
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control valves. The emergency generator room houses the emergency generator and associated 
distribution panels. The instructor station is behind one-way glass and is where the instructor can 
introduce the issues for the students to resolve during the simulation. 
 
The Steam simulator also includes six computer workstations containing the same power plant 
system as the Full Mission (FM) Simulator. The students work independently on these 
workstations prior to working as a team in the FM Simulator on similar simulation scenarios. 
Students are assessed both independently and as a team. 
 
Students take two courses in steam simulation. The first introduces them to the systems, where 
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year.  The voyage is two months in duration.  During this time, the ship is used as a real-life 
working platform to train cadets in watch standing, operations, repairs and maneuvering.   
 
Aboard the TSGB there are several laboratories and classrooms used for hands-on and academic 
instruction of curricula.  The Engineering Lab offers hands-on training in the troubleshooting, 
maintenance and repair of various shipboard components such as diesel engines, water-making 
evaporators, oil and fuel purifiers, air and refrigeration compressors, and various valve and 
pump-types.  Classrooms aboard the vessel offer space to work on smaller projects such as 
breadboard assembly of electronic components.  There is also a Machine Shop with a welding 
area onboard.  The Machine Shop has one engine lathe and one knee-type milling machine, 
along with a bench grinder.  The welding area offers a platen with a curtain for stick welding and 
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off-campus, etc.  State the hours the various computing facilities are open to students.  Assess the 
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would otherwise be unavailable to a campus this size.  An example of this would be the 
academic license of MATLAB, which has allowed faculty to work on MATLAB related 
scholarly and professional activities.    
 

 Guidance  
Describe how students in the program are provided appropriate guidance regarding the use of 
the tools, equipment, computing resources, and laboratories. 
 
Guidance for the use of tools, equipment, and laboratories mostly occurs in the classroom 
because these are integral part of several courses.  First and foremost, safety training is a 
standard critical part of student training.   In the labs, the instructor will show the students how to 
use equipment safely and then supervise as they take over.  In some instances, where there is 
deemed a higher risk of danger to the students or the equipment, the instructor will operate the 
equipment while the students collect data.   
 
For the machine and weld shop, students receive guidance in courses dedicated to machining and 
welding.  Students in EPO 215 Manufacturing Processes I are given a briefing on safe working 
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 Library Services  
Describe and evaluate the capability of the library (or libraries) to serve the program including 
�W�K�H���D�G�H�T�X�D�F�\���R�I���W�K�H���O�L�E�U�D�U�\�¶�V���W�H�F�K�Q�L�F�D�O���F�R�O�O�H�F�W�L�R�Q���U�H�O�D�W�L�Y�H���W�R���W�K�H���Q�H�H�G�V���R�I���W�K�H���S�U�R�J�U�D�P���D�Q�G���W�K�H��
faculty, the adequacy of the process by which faculty may request the library to order books or 
�V�X�E�V�F�U�L�S�W�L�R�Q�V�����W�K�H���O�L�E�U�D�U�\�¶�V���V�\�V�W�H�P�V���I�R�U���O�R�F�D�W�L�Q�J���D�Q�G���R�E�W�D�L�Q�L�Q�J���H�O�H�F�W�U�R�Q�L�F���L�Q�I�R�U�P�D�W�L�R�Q�����D�Q�G���D�Q�\��
other library services relevant to the needs of the program. 
 
The Cal Maritime Library supports the learning and research needs of the California Maritime 
�$�F�D�G�H�P�\�¶�V���6�F�K�R�R�O���R�I���(�Q�J�L�Q�H�H�U�L�Q�J���V�W�X�G�H�Q�W�V���D�Q�G���I�D�F�X�O�W�\���E�\���R�I�I�H�U�L�Q�J���D���Z�L�G�H���D�U�U�D�\���R�I���V�H�U�Y�L�F�H�V���D�Q�G��
resources. The Library provides a variety of spaces for quiet study, collaborative group work, 
and research. The library features seating for 100 students, including two group study rooms. In 
addition, there is a library classroom with seating for 25 students. The library is open 82 hours a 
week during the semester and remains open an additional 28 hours a week during finals. With an 
average gate count of 500 visitors per day during the academic year, the library is a popular place 
for students due to its central location on campus. It is equipped with tools to facilitate research 
and study, including 14 desktop and 29 laptop computers, charging stations, wireless printing, 
and mobile white boards. The computers contain the same software as other campus labs that 
support engineering courses, such as Arduino, SolidWorks, and AutoCAD. The course reserve 
collection contains textbooks provided by professors and study materials for professional 
licensing exams. 
 
The Library's physical collection consists of approximately 50,000 books and media items. The 
Library's online subscriptions include over 50 research databases covering the general education 
and discipline-specific curriculum and research interests of students and faculty. Key 
engineering-specific databases include Engineering Village and ScienceDirect. Students, faculty, 
and staff may also borrow books and media from a shared collection of over 29 million titles via 
CSU+, a resource sharing service made up of the 23 California State University libraries. These 
materials are usually delivered in two to four business days. For material not available within our 
CSU network, the library facilitates requests via the national WorldCat service. To develop a 
collection relevant to our users, the library welcomes acquisition requests from students, faculty, 
and staff. The Library also manages a popular equipment-lending program, including cameras, 
calculators, and iPads. 
 
�7�K�H���O�L�E�U�D�U�\�¶�V���Z�H�E�V�L�W�H����http://library.csum.edu,  is the portal for discovering the resources 
available to the campus community. It also provides remote access to subscription databases. 
The �/�L�E�U�D�U�\���Z�H�E�V�L�W�H���L�Q�F�O�X�G�H�V���D���³�G�L�V�F�R�Y�H�U�\�´���V�\�V�W�H�P�����(�[���/�L�E�U�L�V�¶���3�U�L�P�R�����W�K�D�W���D�O�O�R�Z�V���V�H�D�U�F�K�L�Q�J��
across multiple library resources at once, including the catalog and most databases. The website 
also provides instructional content in the form of subject and course research guides.  
 
�7�K�H���/�L�E�U�D�U�\�¶�V���V�W�D�I�I���L�Q�F�O�X�G�H�V���W�Z�R���I�D�F�X�O�W�\���O�L�E�U�D�U�L�D�Q�V�����Z�L�W�K���D�S�S�U�R�Y�D�O���W�R���K�L�U�H���D���W�K�L�U�G���L�Q����������-19. With 
�W�K�H���D�G�G�L�W�L�R�Q���R�I���D���W�K�L�U�G���I�D�F�X�O�W�\���O�L�E�U�D�U�L�D�Q�����H�D�F�K���R�I���&�D�O���0�D�U�L�W�L�P�H�¶�V���W�K�U�H�H���V�F�K�R�R�O�V���Z�L�O�O���K�D�Y�H���D��
dedicated liaison librarian with relevant subject knowledge for all areas of library services. The 
School of Engineering liaison librarian is Amber Janssen, MLIS.  
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Students and faculty have many options to get help with their research. Librarians and staff are 
available in-person on a drop-in or appointment basis, or by email or phone. Students may also 
�D�F�F�H�V�V���P�D�Q�\���L�Q�V�W�U�X�F�W�L�R�Q�D�O���D�Q�G���U�H�V�H�D�U�F�K���J�X�L�G�H�V���Y�L�D���W�K�H���O�L�E�U�D�U�\�¶�V���Z�H�E�V�L�W�H�� 
 
�7�K�H���/�L�E�U�D�U�\�¶�V���L�Q�V�W�U�X�F�W�L�R�Q���S�U�R�J�U�D�P���L�Q�F�O�X�G�H�V���F�U�H�G�L�W-based courses, curriculum-integrated 
instruction, online tutorials and research guides, and one-on-one consultations. Instruction 
librarians collaborate with other faculty to address specific information literacy learning 
outcomes throughout the curriculum of each major and department. For engineering students, the 
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were replaced with auto-darkening welding helmets, addressing concerns about visual access 
prior to and during welding.    
 
In addition to internal safety monitoring, all facilities on the Cal Maritime campus meet the 
safety requirements set forth by the California State University system.   This includes regular 
audit and inspection by the Office of the Chancellor, the last of which was conducted in 2019.    
 
The School of Engineering is committed to expanding the availability of the Machine and Weld 
Shops to students while continuing to ensure safety is not compromised.   Procedures currently 
require that one of these staff be present when students want to use either facility, which does 
limit the hours of access to these facilities.  The school has secured funding for a dedicated full -
time staff to the shops and whose responsibility would be solely to the facility without teaching, 
thereby expanding the time those facilities would be available to students and will be hiring for 
the position in Fall 2019.  
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Figure 8.1.  School of Engineering organizational chart 

 
The faculty of the Mechanical Engineering Department are responsible for the program quality, 
assessment, evaluation, and improvement of the Mechanical Engineering program. As part of 
this responsibility, the faculty take primary responsibility of the courses they teach. This includes 
assessment and revision of course objectives and outcomes.  The department chair convenes 
regular meetings of the department faculty throughout the semester where the faculty may bring 
forth any concerns or changes within the program.  
 

A.2. �3�U�R�J�U�D�P�¶�V���5�R�O�H���L�Q���&�X�U�U�L�F�X�O�X�P���'�H�F�L�V�L�R�Q���0�D�N�L�Q�J 
To he�O�S���L�O�O�X�V�W�U�D�W�H���W�K�H���U�R�O�H���R�I���W�K�H���S�U�R�J�U�D�P�¶�V���O�H�D�G�H�U�V�K�L�S���Z�L�W�K�L�Q���W�K�H���F�D�P�S�X�V�����W�K�H���S�U�R�F�H�V�V���W�R���P�R�G�L�I�\��
an existing course or create a new course or program is illustrated.  The overall body that reviews 
changes to the curriculum for the entire campus is the Curriculum Committee (CC) of the 
Academic Senate.  The Curriculum Committee is made up of one faculty representative from 
each department.  The committee serves three primary functions:  
 

a) Reviews and decides on all curriculum change proposals,  
b) Developing academic policies related to the curriculum and curriculum changes, and 
c) Archiving the curriculum and all curriculum changes.   

 
Requests for changes in the curriculum, including new programs or courses, or significant 
modification of existing programs or courses, are evaluated and voted on by the Curriculum 
Committee.  Implementation of a new course requires the approval by the department, the 
Department Chair, the Dean for the appropriate school(s), the Curriculum Committee, and the 
Provost. 
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Curriculum change requests are discussed in an open forum and are voted upon by the members 
of each department affected by the change.  The process occurs as follows:   
 

1. Proposals for changes to the existing curriculum may be initiated by a faculty 
member, an academic administrator, or a student.   

2. A Curriculum Change Request is required to start the process. The request requires 
discussion of the purpose for the request, assessment and evaluation methods, impact 
on graduation requirements, and fiscal implications.  The request is then submitted to 
the appropriate department chair(s).  

3. 
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The Dean of Engineering works with the department chair on the allocation of the operational or 
program budget. 
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laboratories.  In 2019, support was established for a second technical support staff position in the 
School of Engineering to oversee the machine shop, weld shop, and the new Makerspace.  This 
non-instructional position will ensure consistent safety and access policies to those facilities.  It 
will also reduce the reliance on instructors to allow students to work on projects outside of class 
hours.  At the time of this report, the current technical support staff will be retiring at the end of 
June 2019.  As a result, a search to fill both positions is underway.    
 
 

C.2. University Staff  
This section will briefly discuss staff outside of the School of Engineering that directly impact 
attainment of student outcomes.  The roles have also been discussed in earlier criterion in this 
report.   

C.2.1. University Advising  
Since 2016, university advisors have been available to support student success by helping 
students navigate university requirements, policies, and resources to achieve their academic 
goals.  Students also meet with faculty academic advisors for degree and course advising, while 
the university advisors focus on: 
 

�‡ Developing a plan to complete all Us on:
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C.3. Staff Training and Retention  
Cal Maritime staff are supported in training and professional development through the 
�'�H�S�D�U�W�P�H�Q�W���R�I���+�X�P�D�Q���5�H�V�R�X�U�F�H�V�����Z�L�W�K���D�Q���R�Y�H�U�D�U�F�K�L�Q�J���J�R�D�O���³�W�R���S�U�R�Y�L�G�H���T�X�D�O�L�W�\���W�U�D�L�Q�L�Q�J���D�Q�G��
professional development opportunities that enhance knowledge, develop skills, and enrich both 
�W�K�H���H�P�S�O�R�\�H�H���D�Q�G���W�K�H���R�U�J�D�Q�L�]�D�W�L�R�Q���´ 
 
The professional development activities available to staff (and all employees) include 
compliance training, continuing education, and professional development.  There is university-
wide funding to support professional development for faculty and staff from the office of the 
President.  In addition, the CSU system offers online courses for personal and professional 
development available through the CSU Learn portal.   
 

 Faculty Hiring and Retention  

D.1. Faculty Hiri ng Process  
1. Describe the process for hiring of new faculty 

 
The faculty hiring process generally begins with the identification of a need.  This identification 
typically begins in the department, through discussion among faculty members and the chair.  
From these discussions, a set of criteria are defined for the new position.  The chair will then 
make a recommendation to their Dean for a new hire.  The justifications for the new position are 
considered, as well as the budgetary considerations.  
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Academic Affairs. Once the contract is signed, the candidate is welcomed as a new faculty 
member. 
 
Adjunct faculty and lecturers who are not on the tenure track follow a simpler and modified 
process. They are hired based on either past practice (faculty union contracts) or immediate 
needs due to other openings for course offerings. The department chair and the Dean handle 
these openings on a case by case basis with discussion with the provost as needed. 
 

D.2. Faculty Retention  
2. Describe strategies used to retain current qualified faculty.   
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APPENDICES 

APPENDIX A �± COURSE SYLLABI  

 Courses Taught by the Mechanical Engineering Program  
 
The numbers in brackets correspond to the program Student Outcomes of the Mechanical 
Engineering program, which can be found in Criterion 3.   
 

All graduates receiving a Bachelor of Science in Mechanical Engineering degree from the 
Cal Maritime are expected to have: 
 

1. an ability to identify, formulate, and solve complex engineering problems by applying 
principles of engineering, science, and mathematics 

 
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 factors 
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iii.  Group Studying 
iv. Tutoring and Other Available Resources 

d. Professional Development 
i. Professional Registration 

ii.  Graduate Study 
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m. Linear algebra in MATLAB  
n. Applications of MATLAB  to linear algebra problems 
o. MATLAB , C and other high-level languages 
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1. Course number and name: ENG 300 Engineering Numerical Modeling and Analysis 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Jim Gutierrez 
 

4. Text book, title, author, and year: H-H Lee, Finite Element Simulations with ANSYS 
Workbench 18, SDC Publications, 2018. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Applications of the Finite Element Method to engineering and solid mechanics 
problems will be covered using a commercially available finite element code. 
Topics include solid modeling of classical structural and heat transfer problems 
such as plane stress, plane strain, asymmetry, general 3-D solid mechanics 
problems, geometric non-linearity, material non-linearity, parametric design 
studies, steady-state and transient heat transfer, and multi-physics problems. 
Additionally, topics in numerical integration and numerical solutions to a system 
of differential equations will be covered.   

b. Prerequisites: ME 220, ME 332  
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Provide the fundamental knowledge for developing representative 2D and 3D 

numerical models to classical engineering problems [1] 
b. Convert complex physical models to idealized models to obtain accurate 

approximate solutions. [1] 
c. 
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1. Course number and name: ME 232 
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i. Two Dimensional Description of the Moment 
ii.  The Moment Vector 
iii.  Couples 
iv. Equivalent Systems 

d. Objects in Equilibrium 
i. 
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1. Course number and name: ME 240 Engineering Thermodynamics 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����William Tsai 
 

4. Text book, title, author, and year: Y. A. �dengel and M. A. Boles, Thermodynamics: An 
Engineering Approach, 9th ed. New York, McGraw-Hill, 2018. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Study of the basic principles of thermodynamics and their applications to 
engineering processes and cycles. Topics include study of the first and second 
laws and the application of these laws to thermodynamic systems, with emphasis 
on power and refrigeration cycles. 

b. Prerequisites: PHY 200 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Solve for the properties of pure substances in different states. [1] 
b. Apply conservation laws (mass balance and energy balance) to solve problems 

with closed and open system processes. [1] 
c. Apply entropy balance to solve for problems with isentropic and actual processes.  

[1] 
d. Model and analyze complete thermodynamic cycles (e.g. Rankine, Brayton, and 

refrigeration). [1] 
e. Identify and discuss the global, economic, environmental, and societal contexts of 

the application of thermodynamics cycles. [4] 
 

7. 
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p. Rankine Cycle  
q. Improvements to the Rankine Cycle  
r. Brayton Cycle  
s. Improvements to the Brayton Cycle  
t. Refrigeration Cycle  
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1. Course number and name: ME 330 Engineering Dynamics 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. Instr�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Ali Moradmand 
 

4. Text book, title, author, and year: A. Bedford and W. L. Fowler, Engineering 
Mechanics: Dynamics, 5th ed.  Pearson, 2007. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Analysis of particles and rigid bodies in motion using vector methods, calculus, 
and analytical geometry. Topics include kinematic analysis of motion and relative 
motion, kinetic analysis of forces and motion, rotation and translation of rigid 
bodies, work-energy methods, and impulse-momentum methods. 

b. Prerequisites: ME 232, MTH 212 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Model real engineering systems as particles and/or rigid bodies. [1] 
b. �$�S�S�O�\���1�H�Z�W�R�Q�¶�V���/�D�Z�V���P�H�W�K�R�G�L�F�D�O�O�\���W�R���F�D�O�F�X�O�D�W�H���I�R�U�F�H�V���D�Q�G���P�R�W�L�R�Q�V���R�I��

mechanical systems. [1] 
c. Apply energy and momentum methods to calculate forces and motions of 

mechanical systems. [1] 
d. Develop the ability to decide which methods of analysis to use for various 

problem types. [1] 
e. Use computers to help analyze the dynamics of mechanical systems. [1] 

 
7. Brief list of topics to be covered 

a. Motion of a Point 
b. Forces, Orbital Mechanics 
c. Potential Energy, Conservation of Energy 
d. Linear Momentum 
e. Rigid Body Rotation 
f. Planar Dynamics 
g. Rotational Energy and Momentum  
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1. Course number and name: ME 332 Mechanics of Materials 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Jeff Hadian 
 

4. Text book, title, author, and year: R. Craig, Mechanics of Materials, 3rd ed. Wiley, 
2011. 

 
5. Specific course information 

a. 
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1. 



 

144 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

v.
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1. Course number and name: ME 350 Electro-Mechanical Machinery 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Antony Snell 
 

4. Text book, title, author, and year:   A. Hambley, Electrical Engineering, Principles and 
Applications, 6th ed. 
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n. Transformers  
o. Review of AC circuits  
p. AC machines, power calculations, synchronous generators, frequency and voltage 
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1. Course number and name: ME 350L Electro-Mechanical Machinery Lab 
 

2. Credits and contact hours: 1 unit, 2 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Antony Snell 
 

4. Text book, title, author, and year:   T. Snell, Electro-Mechanical Machines Laboratory 
Manual. 2012. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
This course covers the fundamentals of magnetism, magnetic circuits, and 
transformers. Included are principles and operation of series, shunt, compound 
DC generators and motors; single-phase and three-phase AC generators, 
synchronous and induction AC motors, DC and AC motor controllers; and system 
protective devices and safety. 

b. Prerequisites: ENG 250, ENG 250L 
Co-requisites: ME 350L 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Recognize the difference in construction and operation of various DC and AC 

electro-mechanical machine types.  
b. Understand and draw circuit diagrams and follow them to make connections to 

both DC and AC machines [6] 
c. Take measurements of voltage, current, power, torque and speed for both DC and 

AC machines. [6] 
d. Enter measurements into a spreadsheet, make tables and graphs, and carry out 

power and efficiency calculations for both DC and AC machines. [1,6] 
e. Present their results in a clear and unambiguous manner. [3,6] 

 
7. Brief list of topics to be covered 

a. DC Machines 
i. Introduction 

ii.  Voltage vs. Speed and Voltage vs. Field for Generator 
iii.  Torque and Voltage vs. Input Current for Motor 
iv. Comparison of Series Field and Shunt Field for Generator 
v. Torque, Speed, and Current of Shunt Motor vs. Series Motor 

vi. Speed Control of Separately-Excited Motor 
vii.  Speed Control of Series Motor 

b. 3-phase Synchronous Machines 
i. Introduction 

ii.  Voltage vs. Speed and Voltage vs. Field for Generator 
iii.  Torque vs. Current and Power for Synchronous Machine 
iv. V-Curves 

c. 3-phase Induction Motors 
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i. Introduction 
ii.  Torque, Speed, and Power of Induction Motors 

  





 

154 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

1. Course number and name: ME 360L Instrumentation and Measurement Systems Lab 
 

2. Credits and contact hours: 1 unit, 2 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Michael Holden 
 

4. Text book, title, author, and year:   R. H. Bishop, Learning with LabView 8. Pearson 
Prenctice Hall, 2006. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Data acquisition using a PC and LabView. Construction and use of basic input 
circuits. Use of signal conditioning to improve the quality of measurements. 
Calibration and use of common instruments, including strain gages, 
thermocouples, photovoltaic cells, RTDs, and accelerometers. Examination of the 
dynamic response of instruments. Time domain and frequency domain analysis of 
data. Presentation of data. Uncertainty estimates of measured data. Output of 
control signals. A final project is required. 

b. Prerequisites: ENG 210, ENG 250, ENG 250L 
Co-requisites: ME 360 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Have knowledge of data acquisition systems and components. [6] 
b. Use LabView to perform data acquisition and analysis. [6] 
c. Design and implement an engineering experiment. [6] 
d. Write a laboratory report. [3] 

 
7. Brief list of topics to be covered 

a. Introduction to LabView VI 
b. LabView DAQ Assistant 
c. Calibration 
d. FFT Analysis 
e. Digital Filter 
f. Analog Filter 
g. Photocounters 
h. Analog Output 

  





 

156 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

1. Course number and name: ME 394 Fluid/Thermal Design 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Nader Bagheri 
 

4. Text book, title, author, and year: W. S. Janna, Design of Fluid Thermal Design, 4th 
ed.  CL Engineering, 2009. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Analysis and design aspects of fluid/thermal systems. Piping systems with 
economics of pipe size selection. Sizing of pumps for piping systems. Double 
pipe, shell and tube, and cross flow heat exchangers, configuration, selection, 
analysis, and design. 

b. Prerequisites: ME 344 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Have a better understanding about conservation laws: mass balance, momentum 

balance, and energy balance. [1] 
b. Apply conservation laws to fluid/thermal systems. [1] 
c. Model, analyze, solve, and design fluid/thermal systems. [1, 2] 
d. Use and apply modern engineering tools and techniques to solve, design, and 

optimize problems. [1] 
 

7. Brief list of topics to be covered 
a. The Engineering Design Process 

i. Design Constraints 
b. Properties and Basic Equations 

i. Fluid Properties 
ii.  Viscosity and Pressure Measurements 
iii.  Conservation Laws/Differential Equations of Motion 

c. Piping Systems I 
i. Pipe and Tubing Standards and Specifications 

ii.  Hydraulic and Effective Diameter 
iii.  Series Pipe Systems 
iv. Minor Losses 
v. Moody Chart and Modified Moody Chart 

d. Piping System II 
i. Optimum Economic Diameter and Velocity 

ii.  Tube Cost Analysis/Optimization 
iii.  Equivalent Length of Fittings 
iv. System Curve Construction 

e. Selected Topics 



 

157 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

i. Parallel Piping System Analysis 
ii.  Unsteady Draining Tank Problems 
iii.  Stresses in Pipes and Vessels 

f. Pumps and Piping Systems 
i. Pump Performance Charts and Pump Selection 

ii.  Cavitation, MPSH, and Suction Lift/Head 
iii.  Specific Speed, Pump Type, and Similarity Laws 
iv. Series/Parallel Pumps 
v. Fan Selection, Fan/Blower Compressibility Effects 

g. Conduction/Convection Fundamentals 
i. Conduction in Plane/Cylindrical Walls 

ii.  Combined Conduction-Convection Problems 
iii.  Critical Radius of Insulations 

h. Double Pipe Heat Exchanger 
i. Overall Heat Transfer Coefficient 

ii.  Effectiveness and Capacitance 
iii.  Heat Exchanger Calculations and Analysis: LMTD and E-NTU Methods 
iv. Heat Exchanger Design and Analysis  

i. Shell and Tube Heat Exchangers 
i. Heat Exchanger Calculations and Analysis: LMTD and E-NTU Methods 

ii.  Optimum Outlet Temperature Analysis 
iii.  Heat Exchanger Selection and Design 

j. Cross Flow Heat Exchangers 
i. Heat Exchanger Calculations and Analysis: LMTD and E-NTU Methods 

ii.  Heat Exchanger Selection and Design 
  





 

159 
California State University Maritime Academy  



 

160 
California State University Maritime Academy 



 

161 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

1. Course number and name: ME 432 Machinery Design 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Sepandarmaz Momeni 
 

4. Text book, title, author, and year:   R. L. Norton, Design of Machinery, 5th ed. 
McGraw-Hill , 2011. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
This course will cover kinematics and dynamics of machinery and the synthesis of 
mechanisms to perform desired motions and tasks of mechanisms using linkages, 
gears, cams, and actuators. Analysis of mechanisms will be studied to determine 
their rigid-body dynamic behavior. Position, velocity, and acceleration of 
mechanisms and force analysis of mechanisms will be covered. ProE Mechanism, 
which is a virtual prototyping tool for mechanism analysis and design, will be 
demonstrated. Students will use ProE/Creo to design, animate, analyze, and 
optimize complex three dimensional mechanisms. 

b. Prerequisites: ME 330, ME 332 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Selected Elective 
 

6. Specific goals for the course 
a. Analyze kinematical design of linkages. [1] 
b. Analyze the dynamics of mechanisms. [1] 
c. Use/apply modern engineering tools/techniques to solve mechanism design 

problems. [1,2] 
d. Design mechanisms to perform a specific task. [2] 

 
7. Brief list of topics to be covered 

a. Kinematics Fundamentals 
i. �'�2�)�¶�V�����7�\�S�H�V���R�I���0�R�W�L�R�Q�����/�L�Q�N�V�����-�R�L�Q�W�V�����.�L�Q�H�P�D�W�L�F���&�K�D�L�Q�V 

ii.  Mechanisms and Structures 
iii.  Linkage Transformation, Intermittent Motion 

b. Graphical Linkage Systems 
i. Function, Path, and Motion Generation 

ii.  Quick Return and Dwell Mechanisms 
c. Position Analysis 

i. Position and Displacement 
ii.  Translation, Rotation, and Complex Motion 
iii.  Graphical Position Analysis of Linkages 
iv. Toggle Positions 

d. Velocity Analysis 
i. Graphical Velocity Analysis, Instantaneous Centers 

ii.  Analytical Solutions for Velocity Analysis 
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iii.  Velocity of Any Point on a Linkage 
e. Acceleration Analysis 

i. Analytical Solutions for Acceleration Analysis 
ii.  Acceleration at any Point on a Linkage  

f. Cam Design 
i. Cam Terminology 

ii.  Double Dwell and Single Dwell Cam Design 
g. Gear Trains 

i. Fundamental Law of Gearing 
ii.  Contact Ratio, Gear Types 
iii.  Simple, Compound, and Planetary Gear Trains 

h. Dynamic Force Analysis 
i. Balancing 

ii.  Static and Dynamic Balancing 
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ii.  Euler integration 
iii.  GPS Navigation Exergy 
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1. 
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i. Cyclic and Reciprocity Relations 
ii.  Maxwell Relations 
iii.  Clapeyron Equation 
iv. Enthalpy, Internal Energy, and Entropy Changes of Real Gases 

e. Gas Mixtures 
i. Mass and Mole Fractions 

ii.  
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iii.  Economic Evaluation Methods 
f. System Performance Characteristics and Selection 

i. Construction Cost 
ii.  Fuel Cost 
iii.  Operation and Maintenance Cost 
iv. Availability and Forced Outage Rates 
v. Generation Mix 

vi. Economic Scheduling Principle 
vii.  Load Distribution 

g. Steam Turbine Systems 
i. Turbine Cycle Heat Balance 

ii.  Part Load Operation 
iii.  System Performance/Selection 

h. Gas Turbines, Combined Cycles, and Cogeneration 
i. Gas Turbine Plants/Factors Affecting Performance 

ii.  Combined Cycles 
iii.  Waste Heat Recovery Boilers 
iv. Combined-Cycle Heat Balance and System Considerations 
v. Cogeneration 

vi. Steam Costing 
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1. Course number and name: ME 460 Automatic Feedback Control 
 

2. Credits and contact hours: 2 units, 2 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H: Antony Snell 
 

4. Text book, title, author, and year:   K. Ogata, Modern Control Engineering, 5th ed. 
Pearson, 2009. 

 
5. Specific course information 

a. Brief description of the content of the course (catalog description) 
Applications of fundamentals of thermodynam
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i. Determination of closed-loop transfer functions and examination of internal 
stability 

j. Resolution of design conflicts in the frequency domain. 
k. Use PI control for zero steady-state errors including derivative terms in PID 

control to improve damping.  
l. Loop-shaping design using Bode plots  
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1. Course number and name: ME 460L Automatic Feedback Control Laboratory 
 

2. Credits and contact hours: 1 unit, 2 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Antony Snell 
 

4. Text book, title, author, and year:   None 
 

5. Specific course information 
a. Brief description of the content of the course (catalog description) 

Study of dynamic system modeling for various types of engineering systems. 
Analysis of dynamic systems using Laplace transform and state space methods. 
Open and closed loop stability. Design of feedback controllers using root-locus 
and frequency response techniques. Extensive use of MATLAB for analysis and 
simulation. 

b. Prerequisites: MTH 215, ME 360, ME 360L 
Co-requisites: ME460 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Simulate/analyze the dynamics of a physical system using computer tools such as 

Matlab/Simulink. [1,6] 
b. Use a microcontroller such as Arduino interfaced with appropriate actuators to 

control a physical system [1,6] 
c. Communicate details of their project in a report that may be understood by other 

engineers [3] 
 

7. Brief list of topics to be covered 
a. Introduction to Simulink 
b. Simulation of a Mechan





 

174 



 

175 
California State University Maritime Academy  

Mechanical Engineering Program Self-Study Report, Appendix A 

1. Course number and name: ME 494 Project Design II 
 

2. Credits and contact hours: 3 units, 3 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Tomas Oppenheim 
 

4. Text book, title, author, and year:   None 
 

5. Specific course information 
a. Brief description of the content of the course (catalog description) 

n this course students will perform tasks to complete the preliminary designs 
initiated in ME 492 - Project Design I, a project that will result in final and 
detailed designs. The tasks include refining the preliminary design, addressing 
design for assembly, design reliability and safety considerations, detailed 
drawings and bill of materials, prototyping and testing, product cost evaluation, 
and final design review. Finally, the students will present and submit a final report 
for their senior design projects. 

b. Prerequisites: ME 492 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Manufacture and assemble their designs as part of the engineering design process.  

[2] 
b. Prototype, test, and evaluate designs [2,6] 
c. Communicate the design clearly and effectively via oral presentations and a final 

report [3] 
d. Effectively work in a team to carry their project design from concept to design [5] 

 
7. Brief list of topics to be covered 

a. Gantt Chart 
b. Design Assembly 
c. Assembly Evaluation 
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1. Course number and name: MTH 212, Calculus III 
 

2. Credits and contact hours: 4 units, 4 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Brent Pohlmann 
 

4. Text book, title, author, and year: G. B, �7�K�R�P�D�V�¶���F�D�O�F�X�O�X�V�����(�D�U�O�\���7�U�D�Q�V�F�H�Q�G�H�Q�W�D�O�V����
Single Variable, 12th ed. Boston, MA: Addison-Wesley, 2010. 
 

5. Specific course information 
a. Brief description of the content of the course (catalog description) 

An introduction to the algebra and calculus of vectors. Presented are functions of 
several variables and partial differentiation, as well as multiple integration and 
vector analysis. 

b. Prerequisites: MTH 211 or equivalent with a C- or higher 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Perform and apply vector operations, including the dot and cross product of 

vectors, in the plane and space.  Graph and find equations of lines, planes, 
cylinders, and quadratic surfaces. 

b. Differentiate and integrate vector-valued functions.  For a position vector function 
of time, interpret these as velocity and acceleration.   

c. Evaluate limits and determine the continuity and differentiability of functions of 
several variables. 

d. Find arc length and curvature of space curves, including the use of unit tangents 
and unit normal; identify and interpret tangential and normal components of 
acceleration. 

e. Find partial derivatives, directional derivatives, and gradients and use them to 
solve applied problems. 

f. Find differentials of functions of several variables and use them to solve applied 
problems. 

g. Find equations of tangent planes and normal lines to surfaces that are given 
implicitly or parametrically. 

h. Use the chain rule for functions of several variables (including implicit 
differentiation). 

i. For functions of several variables, find critical points using first partials and 
interpret them as relative extrema/saddle points using the second partials test.  
Find absolute extrema on a closed region.  Apply these techniques to optimization 
problems.  th and curvature-,]0 0 -11(y)20( t)-11(he)4(se)3( tec)6(hniques to opt)-2(im)-3(iz)-7(a)4(ti).94 Tm

0 g

0 G

 0.024 Tc[(j.)] TJ

ET

Q

q

0.00000912 0 612 792 re

W* n

BT

/F10 12 Tf

1 0 0 1 132.38 1i

Use Lagrange multipliers to solve constrained optimization problems. 
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m. Evaluate line and surface integrals.  Identify when a line integral is independent of 
path and use the Fundamental Theorem of Line Integrals to solve applied 
problems. 

n. Use Jacobians to change variables in multiple integrals. 
o. Evaluate line and surface integrals.  Identify when a line integral is independent of 

path and use the Fundamental Theorem of Line Integrals to solve applied 
problems.   

p. Find the curl and divergence of a vector field, the work done on an object moving 
in a vector field, and the flux of a field through a surface.
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1. Course number and name: MTH 215, Differential Equations 
 

2. Credits and contact hours: 4 units, 4 contact hours/week 
 

3. �,�Q�V�W�U�X�F�W�R�U�¶�V���R�U���F�R�X�U�V�H���F�R�R�U�G�L�Q�D�W�R�U�¶�V���Q�D�P�H����Julie Simons 
 

4. Text book, title, author, and year: Ji���t Lebl, �1�R�W�H�V���R�Q���'�L�I�I�\���4�V�×�����'�L�I�I�H�U�H�Q�W�L�D�O���(�T�X�D�W�L�R�Q�V��
for Engineers. Charleston, S.C.: Createspace Independent Publishing Platform, 2018. 
 

5. Specific course information 
a. Brief description of the content of the course (catalog description) 

Introduces first-order differential equations and second order differential 
equations with constant coefficients. Laplace transforms, small systems of linear 
differential equations, and numerical methods are presented, along with an 
introduction to second-order differential equations. 

b. Prerequisites: MTH 211 or equivalent with a C- or higher 
Co-requisites: None 

c. Required, elective, or selected elective (as per Table 5-1):  Required 
 

6. Specific goals for the course 
a. Classify differential equations by order, linearity, and homogeneity. 
b. Solve first order linear differential equations.   
c. Solve linear equations with constant coefficients.  
d. Use separation of variables, variation of parameters, the method of undetermined 

coefficients, power series, Laplace transforms, and numerical methods to solve 
differential equations. 

e. Determine whether a system of functions is linearly independent using the 
Wronskian.  

f. Model real-life applications using differential equations. 
g. Solve systems of linear differential equations using matrix techniques and 

eigenvalues. 
 

7. Brief list of topics to be covered 
a. First order ODEs 
b. Second order ODEs 
c. Systems of linear ODEs 
d. Boundary value problems 
e. Laplace transforms 
f. Introduction to nonlinear systems 
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f. Work and energy 
g. Impulse and momentum 
h. Rotational kinematics 
i. Rotational dynamics 
j. Simple harmonic motion 
k. Fluids and Archimedes Principle 
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1. Name: Jim Gutierrez 
 

2. Education  
Ph.D., Mechanical Engineering, University of California, Davis, 1998 
M.S., Mechanical Engineering, University of California, Davis, 1991 
B.S., Mechanical Engineering, California State University, Sacramento, 1985 

 
3. Academic experience  

CSU Maritime Academy, Mechanical Engineering Department 
Professor, 2011-Present, full-time 
Associate Professor, 2006-2011, full-time 
Assistant Professor, 2001-2006, full-time 

 
4. Non-academic experience 

California Department of Transportation, Office of Earthquake Engineering 
Senior Bridge Engineer, 2001-Present, part time 
Fiber Reinforced Composite Specialist, Integrate Composite Material into 
Infrastructure, Non-Linear Numerical Analysis. 
 

 Branch Chief, 1998-2001, full-time 
Material Testing, Fracture Mechanics, Non-Destructive Testing and Evaluation of 
Bridges. 
 

 Civil Engineer, 1993-1998, full-time 
Soil Structure Interaction, Geotechnical Earthquake Engineering, Numerical Analysis 
(FEA), Systems Development. 

 
Aerojet TechSystems, Division of Research and Engineering 
 Senior Mechanical Engineer, 1985-1993, full-time 
 Structural Analysis and Design of Rocket Propulsion Systems, Numerical Analysis 

 
5. Certifications or professional registrations 

Professional Engineer, Mechanical Engineering, State of California 
Professional Engineer, Civil Engineering, State of California 

 
6. Current membership in professional organizations 

Tau Beta Pi 
 

7. Honors and awards 
N. Kamdar and J. Gutierrez, Lawrence Livermore National Laboratory, Entrepreneurial 
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9. Briefly list the most important publications and presentations from the past five years �± 

title, co-authors if any, where published and/or presented, date of publication or 
presentation 
 
Chief Editor of the 1st Edition of the AASHTO LRFD Guide Specifications for the 
Design of Bonded FRP Systems, 2012. 

 
10. Briefly list the most recent professional development activities 

 
�x Introduction to ANSYS Mechanical (ver. 18), 12/17 
�x Introduction to LS DYNA, Impact Dynamics (FEA) Training Course, 6/16 
�x ANSYS 17.0 Update Workshop, 5/16 
�x HASS (CNC) Milling Center Training, 9/15 
�x HASS (CNC) Programming and Modeling with Fusion, 7/15 
�x Introduction to ANSYS Fluent, 9/14 
�x HAAS (CNC) Vertical Milling Machine Training, 6/14 
�x HAAS (CNC) Lathe Programming, 3/14 
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1. Name: Thomas Nordenholz 
 

2. Education  
Ph.D., Mechanical Engineering, University of California, Berkeley, 1998 
M.S., Mechanical Engineering, University of California, Berkeley, 1995 
B.S., Mechanical Engineering, State University of New York, Buffalo, 1990 

 
3. Academic experience  

CSU Maritime Academy, Mechanical Engineering Department 
Professor, 2008-Present, full-time 
Associate Professor, 2004-2008, full-time 
Assistant Professor, 1998-2004, full time 

 
4. Non-academic experience 

Zimitar, Inc.  
Contractor, 2012-2014, part-time 
High Efficiency Structural Flowthrough Rotor With Active Flap Control, US 
Department of Energy Award: DE-EE0005492 
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1. 
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�x 2019 MITx Course: Additive Manufacturing for Innovative Design and 
Production 

�x 2018 CSU Course: Introduction to Teaching Online 
�x 2018 ASEE Conference Attendance 
�x 2017 ABET Conference Attendance 
�x 2017 ASEE Conference Attendance 
�x 2016 ASEE Conference Attendance 
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 Adjunct Faculty and Lecturers  
 

1. Name: Jeff Hadian 
 

2. Education  
Ph.D., Engineering Science and Mechanics, Virginia Tech, 1992 
M.S., Mathematics, University of Nebraska, 1985 
M.S., Civil Engineering, University of Nebraska, 1982 
B.S., Civil Engineering, University of Nebraska, 1981 

 
3. Academic experience  

CSU Maritime Academy, Mechanical Engineering Department 
Adjunct Professor, 2014-Present, part time 

 
Foothill College, Mathematics Department 

Lecturer, 2000, part time 
 
Virginia Tech, Engineering Science and Mechanics Department 

Teaching Assistant, 1986-1991, part time 
 
University of Nebraska, Mathematics Department 

Instructor, 1982-1984, part time 
 

4. Non-academic experience 
Lockheed Martin Space Company  

Loads and Dynamics Engineer, 2017-Present, full time 
Stress Analysis Engineer, 2005-2017, full time 
 

5. Certifications or professional registrations 
 

 
6. Current membership in professional organizations 

 
 

7. Honors and awards 
 
�x Engineering Special Recognition Award, Lockheed Martin Space Company, 2015

�x

 






