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A.  Background Information

A.1 Degree Titles

Bachelor of Science in Mechanical Engineering

A.2 Program Modes 

The primary mode of instruction is on-campus classroom instruction with the University, College, and Department operating on a semester basis.  Each semester is fifteen weeks long, including one week for final exams.  Instruction is offered from 8 a.m. to 10 p.m.  At the junior level courses with multiple sections are generally arranged so that one section is offered in the morning and one in the middle to late afternoon.  When only one section is offered per semester, the time is alternated between morning and afternoon each semester.  These alternatives help provide convenience and flexibility for students who also work.  Nearly all-senior level classes, except senior design, are offered in the late afternoon or early evening, twice a week with a three-unit course.

Cable television (CETN) for instruction at distant sites is nearly phased out although some type of instruction utilizing the Internet as a supplement to the current program is under consideration.  Over the past fifteen years CETN classes have been taught at remote sites such as Edwards Air Force Base and the China Lake Naval Weapons Center.

A.3 Actions to Correct Previous Deficiencies

Following the accreditation visit in the fall of 1995 the Mechanical Engineering Department was asked to both identify and indicate how the design experience has been integrated throughout the program.  The final accreditation report had the following stipulation.

At the time of the interim visit in the fall of 1998, the mechanical engineering program should present a well-articulated statement which identifies and indicates how the design experience is integrated throughout the program and how it is consistent with the stated objectives of the program as required by ABET engineering criteria, sectionIV.C.3.d.(3)(e) including the progress in implementing the department’s plan for improving the delivery of the design component of the curriculum.

The department has made considerable progress in the implementation of its plan to improve the delivery of the design component in the curriculum.  The entire ME faculty endorses the concept of introducing design content into nearly all-undergraduate courses.  Design projects are routinely assigned in these undergraduate courses.  Finally, the capstone senior design courses (ME486 A&B) are entirely design oriented.  Further, all of the students are required to have progress reports, summary reports and oral presentations.  Section 3.4 of this report discusses the design experience in detail.  Because of these changes, the accreditation team found that the deficiencies identified in the fall 1995-visit report had been remedied.  Specifically the report of the fall 1998 visit contained the following statement:

Issues were raised at the previous visit about the design content of the program in mechanical engineering. The design experience is integrated through the mechanical engineering curriculum. Each required course and those courses required in the areas of emphasis have design content. Conversations with faculty members and students, and examination of student work confirmed the emphasis on design in the courses leading to the capstone design experience. The laboratory and computational facilities are well able to support the design experience at all levels. 

A.4 Major Developments since the Previous Visit

A.4.1 New Mechanical Engineering Program

In 1998, the College of Engineering decided to change from a BS degree in Engineering to separate degrees in each of the fields of engineering represented in this College.  In doing so each department revised its curriculum to accommodate this change.  The Mechanical Engineering Department formally declared its intention to change over to the new program and the Chancellor’s office has approved these changes.  All engineering students beginning on or before fall 1999 have the option of being in the new program or remaining in the old program.  The new program listed in the 2000-2002 University catalog is referred to as the “catalog program”.  This program leads to a BSME.  However, since the new program was formulated, circumstances have prompted some additional changes to the curriculum and this modified new program is labeled “new program-2”.  This program has been approved at the university level and will be included in the 2002-2004 catalog. Freshman entering the University in fall 2000 or later will follow this catalog.

A.4.1.1 Curriculum Changes

The curriculum in the ME Department has undergone some changes in the past two years.  All such changes have been made with the participation of the entire faculty.  Previous periodic reviews were primarily aimed at ensuring that our program was in line with respect to other ME Departments at comparable universities.  The decision for change was based on several factors.  First, feedback from students in certain courses was considered along with the individual faculty member’s opinions.  In addition the college-wide decision to offer separate Bachelor of Science degrees for each department provided the opportunity to reconsider certain aspects of the Mechanical Engineering curriculum.  This decision reduced the number of common core engineering courses that majors were required to take.

After a departmental assessment of the entire curriculum, the conclusion was that there were areas that should be strengthened.  Feedback from students during the senior exit interviews suggested that additional design content should be added to the program.  In addition both student feedback and faculty experience in the ME lab sequence (ME391 and ME 491) suggested that improvements be made in the experimental methods classes.  Also it was recognized that there was a need for an additional course in the system dynamics and controls area to synthesize the material that was being taught at that time.  

In order to make room for two new classes, it was decided to remove a digital theory course and a third semester of physics without violating the 13-unit rule in the sciences.  Hence a second semester of mechanical design was added to establish the mechanical design sequence, (ME 330 A/B), providing additional instruction in design methodology and design for manufacturing.  The second class added, Mechatronics (ME 435) integrates mechanical, electrical and electronics components with control systems.

The thermofluid lab course (ME 391) also covering experimental design and error analysis was converted into a mechanical engineering measurement lab course (ME 335).  This course was designed to share lab space and much of the equipment with the mechatronics lab.  That is not only economical but eliminates the need to combine a thermofluid lab with the teaching of experiment design and data analysis.  The former is now covered in the revised ME 491.

Finally, with the rather recent reductions in student enrollment and the accompanying drop in FTE’s, the Department made the decision to eliminate three electives and add three more required courses to the curriculum.  By doing so, the required ME course automatically had sufficient enrollment.  This alleviated the problem where many elective courses were offered with relatively low enrollments.

A.4.2 New Program Developments

A.4.2.1 Measurements/Mechatronics Course Sequence and Laboratory

The curriculum assessment process (1998-1999) revealed some inefficiency in the ME laboratory sequence organization.  Elimination of the common engineering core provided the flexibility to rearrange the order of topics covered in the ME391/491 courses, and to reallocate the credit units appropriately.  The new ME 335/491 course sequence is the result of these changes.  

The ME 335 (Mechanical Measurements) course (to be offered beginning in the fall 2001 semester) allows the fundamentals of measurement and data analysis to be covered earlier in the program than was previously possible.  The ten-computer/data acquisition stations in the new Measurements/Mechatronics Laboratory provide the means to integrate the use of modern software tools (EXCEL and LabTech Notebook) with basic experiments demonstrating the measurement of pressure, temperature, displacement, force, and strain with common types of sensors.  Each station is equipped with an Analog/Digital board and a signal conditioning module rack to accommodate a variety of input signals.

The ME 335 course also serves as an important prerequisite to the new Mechatronics course (ME 435/L).  The curriculum assessment process revealed that mechanical engineering students were not proficient in the application of basic electronic concepts relevant to the areas of measurement and control.  ME 435/L, introduced in the spring 2001 semester, was created to address this concern.  Due to the similarity in equipment needs for the measurements and mechatronics laboratories, it was decided that both courses would use a common facility in order to conserve resources.  The College has fully supported the creation of this lab by designating approximately $45,000 to buy the workbenches, computers, electronic measuring equipment, sensors, and related hardware.  The lab has also benefited from a $ 75,000 donation of controller boards and software from Delta Tau, Inc. ,a local manufacturer of  motion control equipment.  

The reorganization of the ME 491 course (Thermofluids Laboratory) will provide a more effective interface with the thermofluids lecture courses by ensuring that students will learn all the relevant fundamentals before exploring these concepts in the laboratory.  Previously the thermofluids experiments were concentrated in ME 391, which was often taken by students before their completion of the junior level thermofluids lecture courses.  

A.4.2.2 Haas Laboratory for Machine Design and Manufacturing

In 1997 the Mechanical Engineering Department received funding for the NSF proposal Development of a Paperless Machine Design Research Facility at California State University, Northridge, for the amount of $103,993, with a University matching fund of $44,569.  The intent was to upgrade the existing machine design and manufacturing facility to include modern machining and computational tools such as computer aided design (CAD) and computer aided manufacturing (CAM).  The Haas Corporation, a local producer of numerically controlled machining equipment, then donated two state-of-the-art CAM machines (approximate value: $200,000), thus freeing up the bulk of the grant to be used elsewhere in the lab.

The Haas laboratory contains three major subsections: (1) Numerically controlled machining area, (2) Conventional-machining area, (3) Student machine shop.  

The conventional machining area is used to support junior and senior level classes such as ME 330A and ME 486A/B.  Major equipment in this subsection includes: horizontal lathe, vertical milling machine, gear hobbling machine, gear/spline shaping machine,
A.4.2.3 Research in Biomedical Engineering and Biomechanics

In the past few years, Professor C. T. Lin, his graduate students, and few undergraduate students have been working on research in biomedical engineering and biomechanics; in particular, tele-robotic applications in surgical procedures.  This work is tied to the course work in ME 595BI and EE501, both senior/graduate level classes.  The content of these courses is an extension of two undergraduate courses, ME 384-Systems Dynamics: Modeling, Analysis and Simulation and ME 484-Control of Mechanical Systems.  Several graduating seniors have elected to continue their graduate studies in this area.  A few others have chosen their career in this field.

The following descriptions of the projects give abstracts of the research activities in the areas mentioned.  Several graduate project reports have been completed as the results of the studies.  The research activities were conducted mainly in the research lab located in EA1123A.  Research still in progress includes the following four areas:

 

A.4.2.3.1 Design of Telerobotic Systems for Future Microsurgery

A telerobotic system was designed and tested, and has been used as the basis for developing future surgical operation systems.  These future systems should improve precision and dexterity during the operation, and provide alternatives to the existing surgical procedures.

A.4.2.3.2 Teleoperated Surgical Robot for Heart Surgery

A telerobotic system was designed for open-heart surgery.  An improved version is currently under laboratory development.  The system should provide an alternative to the existing surgical procedures in which a cardiopulmonary pump system (a heart-lung machine) is traditionally required to sustain life during the operation.

 

 A.4.2.3.3 Design of an Optimal Bicycle Cranking Mechanism

Based on a kinematic and physiologic analysis, an optimal, non-circular cranking trajectory is determined for bicycling.  A linkage mechanism was manufactured to exploit the muscle torque-velocity relationship to decrease physiologic demand and increase maximum power output.

 

 A.4.2.3.4 Passive Control for Crutch Ambulation

Basic design of conventional crutches has not been significantly changed for thousands of years.  The high impact loads experienced in the upper limb lead to rapid muscular fatigue and sometimes degeneration of the shoulder joints.  This project has designed a passive control system for crutch ambulating, which should improve the muscular fatigue and comfort in its use.  An active control system is to be developed in the future to improve the performance.

B.  Accreditation Summary

B.1 Students

B.1.1 Student Background

The composition of the student body at California State University, Northridge is extremely diverse.  The San Fernando Valley became a major suburban area for the Los Angeles region following World War II.  When CSUN was founded in 1958, the population that it served was largely white.  Recently, the San Fernando Valley and surrounding regions have become increasingly diverse ethnically.  This mirrors the general increase in diversity for the entire Los Angeles region.

The ethnic distribution of undergraduate engineering majors in fall 2000 is shown in the table below.  The large Hispanic population in the College mirrors the large Hispanic population for the campus.  CSUN is officially designated as a Hispanic-serving institution.

	Ethnic Distributions of Undergraduate Engineering Majors

Fall 2000

	Ethnic Grouping
	Females
	Males
	Total

	American Indian or Alaskan Native
	0.0%
	0.5%
	0.4%

	Black (not of Hispanic origin)
	11.2%
	5.5%
	6.4%

	Hispanic Total
	34.5%
	36.9%
	36.5%

	Asian
	21.6%
	15.1%
	16.1%

	Pacific Islander
	4.3%
	5.6%
	5.4%

	White (not of Hispanic origin)
	15.5%
	22.9%
	21.7%

	Other/No Response/Decline to State
	12.9%
	13.5%
	13.5%


In addition to the ethnic classifications shown here, there has been an increasing diversity in the white population, as recent immigrants from Eastern Europe have settled in and around Los Angeles.  Many of the students who enter CSUN are the first generation in their families to attend college.  Although the College enrolls students who are fully prepared for College, many of the engineering majors are nontraditional college students and require extra help to be successful in engineering.

The College pioneered programs for assisting nontraditional students.  The MEP* was formed at CSUN in 1973 to assist Hispanic and African American students.  Starting in 1973, these students were recruited to major in engineering and computer science at CSUN.  At that time the proportion of such students in the normal student population was virtually zero.  The experience in assisting nontraditional students that was gained from the MEP has been helpful in addressing the needs of the large numbers of nontraditional students that we have in our student body today.

The ability of students from a wide range of educational backgrounds to be successful in engineering and computer science is shown by the chart on the next page.  This shows a wide scatter in student performance at CSUN, measured by the students’ grade-point average after taking at least fifty units, as a function of their total SAT score at entry.  It does show a general trend for the average grade point average to increase with increasing average SAT scores.  However, it also shows that students with a broad range of SAT scores are successful in getting high grades.
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B.1.2 Student Admission

Students are admitted to the engineering programs if they meet the basic criteria for admission to the CSU.  This admission is based on a combination of high school grade point average and scores on standardized tests, either the SAT or the ACT.  The high school grade point average that is used for the admission decision is based only on the required set of core academic courses required of all high school students who seek to enter the CSU.  These courses are:

· Four years of English

· Three years of Mathematics (algebra, geometry and intermediate algebra)

· One year of U.  S.  History

· One year of laboratory science (typically biology, chemistry or physics)

· Two years of foreign language

· One year of visual and performing arts

· Three years of electives (English, advanced mathematics, social science, history, laboratory science, foreign language, visual and performing arts, and agriculture)

Students who plan to major in engineering are advised to take laboratory science and mathematics for their electives.  Although entry to the CSU is based on a combination of SAT (or ACT) scores and high-school grade-point average, students who get a 3.0 (B) average in their subject requirements are admitted regardless of their scores on the standardized tests.

All students entering the CSU are required to take placement tests in mathematics and English. *  These tests are known as the Entry-Level Mathematics (ELM) exam and the English Placement Test (EPT).  A CSUN student who does not pass these tests may be required to take one or more remedial courses.  In addition, students who are in mathematically based majors such as engineering have additional placement tests in mathematics and chemistry.  These tests, known as the Mathematics Placement Test (MPT) and the Chemistry Placement Test (CPT) determine the students’ readiness for first semester calculus and first semester chemistry, respectively.  Students who do not pass the MPT are required to take a precalculus course; students who do not pass the CPT are required to take an elementary chemistry course.  The courses described in this paragraph are intended to prepare students, whose high-school training is incomplete, with the skills necessary to start their engineering studies.

B.1.3 Monitoring Students

The campus Office of Admissions and Records (A&R) maintains the official records for students.  They receive grade reports from all campus faculties at the end of the semester and prepare grade reports for students.  The information that is developed by A&R is available to faculty and advisement staff on-line.  Advisors can download an unofficial transcript showing student work on a semester-by-semester basis.  They can also obtain a report showing how well a student is meeting the requirements for his or her major.  This report, called a Degree Audit Report Summary (or DARS Report), is an important advisement tool.  Students may also obtain individual copies of their transcripts or their DARS reports online.

Students are required to maintain a 2.0 (C) grade point average (overall and campus) and a 2.0 (C) GPA in their upper-division (junior and senior) major courses to graduate.  In addition to these overall and campus requirements, engineering majors are required to obtain at least a C- in all their major courses.  This requirement is intended to ensure that students have a minimum level of understanding in all the courses in their major.  This requirement is especially important in prerequisite courses and senior courses that are most closely related to students’ future employment.

Students whose grade point average (campus and cumulative) falls below the indicated level, go on probation.  Students on probation have mandatory advisement to ensure they are taking appropriate courses or are considering a change of major, if that appears to be the best course of action.

Students are disqualified based on their grade point deficiency.  This is defined as follows:
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Freshman and sophomores are disqualified when their grade point deficiency is 15 grade points or more.  Juniors are disqualified when their grade point deficiency is 9 grade points or more.  Seniors are disqualified when their grade point deficiency is 6 grade points or more.  Once a student is disqualified, the student must apply for special readmission.  If the student is readmitted, he or she must fulfill a contract following a meeting with the associate dean of the College.  The contract may call for a variety of actions on the part of the student.  These include limiting work hours or units attempted.  One key element of each contract for a previously disqualified student is that the students make up the grade point deficiency on a schedule determined in the appointment with the associate dean.

The College maintains a student records office that is staffed by a full-time person and a student assistant.  This office is able to provide students with answers to simple procedural questions and to give students copies of any forms that are necessary for them to complete.  The records maintained by this office include transfer credit, if any, and the student’s choice of elective courses.

In order to graduate, a student must complete several course requirements.  These include the following:

· Required courses in the major

· Elective courses in the major

· University requirements for general education

· University requirements for history and government

· Upper division writing proficiency examination

With appropriate approvals, some of these courses may be satisfied by transfer credit.  Transfer courses in engineering majors must be approved by the appropriate department chair.  In addition to the course requirements, students must maintain a 2.0 (C) average in all course work taken at CSUN and in all course work taken elsewhere and transferred to CSUN.

Prior to graduation, students are required to file a graduation check.  At this point, the forms maintained for each student showing transfer credits and an advisor and the department chair must sign elective courses.  Students are advised to get this approval prior to taking any elective courses.  The student submits the form, with the appropriate signatures, to the Office of Admissions and Records.  This form then becomes the statement of the student’s graduation requirements.  A student will not be graduated until he or she has completed all the requirements on that form as well as the university requirements for graduation.

These monitoring procedures ensure that students graduating with engineering degrees have fulfilled the entire curriculum requirement put in place to accomplish program objectives.

B.1.4 Student Advisement

Advisement is required for all entering students.  This advisement is required for two semesters for freshman and one semester for transfers.  As noted above, students on probation also have mandatory advisement.  In addition to this mandatory advisement requirement for all students, students in the MEP have mandatory advisement for all semesters that they are enrolled.  Advisement for MEP students is done by a combination of staff advisors who are especially trained in dealing with issues that student face outside the classroom.  They are able to intervene when students face problems due to excessive outside requirements on their time.  These advisors are familiar with the lower division requirements and can provide academic advisement.  However, they are able to add an additional component to the student advisement process that is especially important for nontraditional students.

The senior exit interviews in the spring 2000 semester indicated a need to improve the advisement policy in the Department.  Hence, a new policy was developed for the fall 2000 semester.  The new advisement process in the Mechanical Engineering Department includes four mandatory advisement meetings between a student and a faculty member, two of these meetings are in the freshman year and one each in the junior and senior years.  This allows for modification of planned course selection while there is still time.

All first year freshman and first semester transfer students are required to meet with the department chair.  At this time the entire program is explained in detail with emphasis placed on the freshman and sophomore years.  A flow chart, Figure I.D-1 in Appendix I.D, describing the entire math, science and engineering curriculum is given to each student and the strategy for taking classes, especially the first year, is discussed. Table I.D-1 is a four-year plan for graduation that is also given to entering students.                                                  

General Education requirements are also discussed and Table I.D-2 is used to describe the GE process. Entering freshman, fall 2000 and later, are not affected by the changes in the curriculum which were mentioned above. Second semester freshman are required to meet a second time with the Department Chair.  This meeting is generally used to clear up misunderstandings or issues that have arisen.

At the beginning of the junior year, each student must select and meet with a faculty advisor.  The junior year is defined as the time when the student is ready to take the first upper division mechanical engineering course.  Both the student and the advisor sign one of the evaluation forms shown in Figures I.D-2, I.D-3, and I.D-4. The multiple forms are necessary to accommodate students affected by the transition from the BSE to the BSME program. When the student is ready to take senior level classes, an advisor must be seen again.  Here the electives are selected and approved along with the design unit count.  Finally, the advisor at this point checks to make sure that the Mechanical Engineering program requirements are met and the student will be able to graduate.  The Department Chair must also review this form and sign it before forwarding it to the Office of Admissions and Records.  There the graduation check is made to verify that all of the University requirements have been met.

Because of the changeover from the BSE degree to the BSME degree program, as mentioned above, it is necessary in the interim to provide additional advisement information to those students who became freshman prior to 2000.  Table I.D-3 lists the 99-unit math, science, and engineering requirements for all three programs. Note that the “old” program and the catalog 2000-2002 program are being phased-out as quickly as possible.

B.2 Program Educational Objectives

B.2.1 The University Mission Statement

The University mission statement as printed in the University Catalog states:

California State University, Northridge exists to enable students to realize their educational goals.  The University’s first priority is to promote the welfare and intellectual progress of students.

To fulfill this mission, we design programs and activities to help students develop the academic competencies, professional skills, critical and creative abilities, and ethical values of learned persons who live in a democratic society, an interdependent world, and a technological age; we seek to foster a rigorous and contemporary understanding of the liberal arts, sciences, and professional disciplines, and we believe in the following values:

· Commitment to teaching, scholarship, and active learning

· Commitment to excellence

· Respect for all people

· Alliances with the community

· Encouragement of innovation, experimentation, and creativity

B.2.2 The College of Engineering & Computer Science Mission Statement

The following statement is the College of Engineering and Computer Science mission statement:

The College of Engineering and Computer Science seeks to be a recognized center of excellence for baccalaureate and masters education in computer science and in engineering.  The College provides a quality education for its students.  It is also a partner in the professional communities of computer science and engineering and provides an essential link between students’ education and professional practice.

B.2.3 ME Department Mission Statement

The Mechanical Engineering Department mission is to provide a broad, rigorous, application oriented and contemporary understanding of mechanical engineering that prepares our graduates for successful careers and life long learning.

B.2.4 List of Program Educational Objectives

The program objectives for the Mechanical Engineering Department are listed below:

1)
Prepare graduates for successful careers in the mechanical engineering profession as well as continuing education in engineering

2)
Help students meet their educational objectives through excellence in teaching

3) Provide opportunities for student professional development

The Mechanical Engineering Department’s Educational Objectives are consistent with the College and University mission statements.  The primary focus is on quality education in engineering along with the recognition of preparing students for professional practice.  

B.2.5 Constituencies of the Mechanical Engineering Program

The following are the major constituencies of the Mechanical Engineering Program:

Mechanical Engineering Faculty 

Industrial Advisory Board consisting of engineers and managers from industry

Mechanical Engineering Student Advisory Board

Mechanical Engineering Alumni

Mechanical Engineering Students

Mechanical Engineering Employers

B.2.6 Process for Establishing the Program Educational Objectives

The development of an assessment plan began with a CSU system wide initiative endorsed by California State University, Northridge.  The original selection of Program Educational Objectives stemmed from the College of Engineering and Computer Science work on a College Mission Statement in conjunction with the University mission statement.  This work began in 1997 with meetings including the assessment representative for each department as part of the Assessment Plan Task Force.

At that time the Mechanical Engineering Department faculty met with their assessment coordinator to draft a departmental mission statement and educational objectives.  In the ensuing years with the incentive to have an ongoing assessment process, the Department began a re-examination of the educational objectives in the fall of 2000.  It should be noted that the College of Engineering has had an industrial advisory board for many years.  The ME Department formed an industrial advisory board of its own in fall 2000, as suggested by EC 2000,

A series of meetings with the faculty and then with both faculty and the Industrial Advisory Board resulted in an improved draft of the educational objectives.  The Student Advisory Board was also consulted and asked to play a role in selecting the objectives.  The final version, ratified by our constituents, is given in section B.2.4.

The steps taken to finalize the Mechanical Engineering program educational objectives that satisfied the Departments constituents are:

1) The Department Assessment Coordinator drafted a list of educational objectives based on many discussions over the past several years.

2)
The faculty and the Industrial Advisory Board were asked to review the list and suggest changes.  

3) The faculty then met with the Advisory Board to elicit their suggestions for the program objectives for the Department.  The discussion was unstructured and individual inputs from the faculty and Advisory Board members resulted.

4) A second meeting with the Industrial Advisory Board was held to make a tentative selection of the final list of educational objectives.  The meeting focused on the following items:

a.
Survey data from the students and the alumni.

b.
Companies that employ CSUN graduates and the types of work that they do.  

c.
The composite picture of mechanical engineering programs in the U.S.

d.
The capabilities and strengths of our College as well as the faculty in our Department.

e. 
The educational objectives of similar institutions.

5) The final list was sent to each Advisory Board member.  It was also was presented to the Student Advisory Board.  Feedback was requested.

6) After all comments were received, the list of program objectives was finalized for use in the 2000-2001-assessment cycle.

B.2.7 Achievement of Objectives

In order to determine how well the Mechanical Engineering Department at CSUN is achieving its educational objectives, data were collected and used to evaluate the program.  Some of the major types of data that have been collected are:

a) Senior exit interviews-1997, 1998, 1999, 2000, and 2001

b) Alumni survey-2000

c) Educational Benchmarking Inc.  (EBI) Survey-2000, 2001

d) Senior survey-fall 2000, spring 2001

e) Student performance in courses

f) Course assessments from faculty

g) Outcome portfolios with student work

This section focuses on the ways in which we ensure that students meet the curriculum requirements we have proposed to meet the objectives.  In addition to the processes described above, additional steps have been taken to assess how well the program objectives are being met.  These are discussed below.

The achievement of the educational objectives is strongly tied to the curriculum, the faculty involved in the educational process, and opportunities provided to our students to grow professionally.  The basic philosophy in our Department has been to educate our graduates with a program that is a proper blend of theory, analysis, experiment, design, practice, and ethics.  Most importantly, we try to develop and perfect their problem solving skills and to prepare and motivate them for lifelong learning in the mechanical engineering field.  Good teaching is an important component in the development of our faculty and is also necessary to achieve these goals.

B.2.7.1 Curriculum

The curriculum is designed to progress from basic math and science training to fundamental engineering courses and then to proceed to the upper division application oriented courses.  Feedback from industry indicates that our graduates have established a reputation for being able to successfully apply their engineering knowledge from the beginning of their professional careers.  The Department’s approach is to stress the fundamentals in the lower division courses and to focus on application of basic principles to solve engineering problems in upper division courses.  Lower division courses are basically the same for all engineering majors as are some of the junior levels engineering courses, especially those, which stress fundamentals.  Laboratory instruction is considered to be equally important so all ME students must take lab courses in circuits, materials, dynamics, thermofluids, and mechanical engineering measurements.  

Junior level courses such as dynamics, strength of materials, thermodynamics, fluid mechanics, and control of mechanical systems provide the fundamental material as well as the basis for senior level application oriented courses.  The ME program covers mechanical and thermal fluids systems and the control of mechanical systems.  As a result, all graduates receive an in-depth exposure to the three major stems of mechanical engineering.

B.2.7.2 Faculty Involvement

Faculty involvement at the Department level has always been a high priority.  All students are required to meet with an advisor in both the junior and senior years.  Because of the relatively small student to teacher ratio in the Department, most students have regular contact with the faculty outside of the classroom.  A measure of the student satisfaction with the classroom instruction is found in the data obtained from the surveys and the student evaluations of teacher effectiveness.  Every semester, all instructors are evaluated for each class taught.  This process has been in place for over twenty years.  TABLES I.G-1 provides the scores for the Mechanical Engineering faculty, which demonstrates that, the students are well satisfied with their teachers.  These results are consistent with the emphasis that is placed on good teaching in the College of Engineering at CSUN.  
B.2.7.3 Student Professional Development

Opportunities for professional development exist in the student societies supported by the Department and the College.  The active student chapters in the Department over the past six years have been ASME, SAE, and AWMA.  The student chapter of ASME is the primary student organization within the Department.  Field trips for the students, sponsored by the Chapter, are scheduled several times each semester to take advantage of the proximity of the University to such a large number of industrial firms.  It should also be noted that individual instructors also arrange such trips.  Table I.D-4 lists recent student visits. 

Within the College of Engineering and Computer Science there are chartered student chapters of the Society of Women Engineers (SWE), National Society of Black Engineers (NSBE), Society of Hispanic Professional Engineers (SHPE), Women in Science and Engineering (WISE), and the CECS Student Council.  There is also a chapter of the Tau Beta Pi Engineering Honor Society, which is open to all academically qualified students in all engineering disciplines.  For many years, the organization has sponsored extensive and very successful volunteer tutoring program open to all engineering students.  

B.2.8 Evaluation of the Achievement of Objectives

The process used to ensure that the objectives are being effectively met consists of both assessment and evaluation phases.  The term assessment, as used here, includes the collection of data from many sources, and the analysis of the data.  Evaluation refers to the interpretation of the data and how well the objectives have been met.  Once the evaluation task is complete, it is necessary to take steps to improve the effectiveness of the program.  This task is usually referred to as the enhancement process.

The flowchart in Figure B.2.1 illustrates the specific tasks that make up the entire assessment and enhancement process, which is ultimately aimed at achieving the educational objectives.  The major components of this process are:

   1)
The curriculum assessment and enhancement (A/E) loop illustrates the course assessment and enhancement process performed by the faculty member teaching the course (courses with multiple sections are assigned a course coordinator).  At this level individual courses are evaluated based on the extent to which the course objectives have been met.  Samples of course assessments are presented in Appendix I.-F.

   2)
The outcome A/E loop has a broader scope, which evaluates the extent to which all of the program outcomes have been met, and identifies corrective actions for program enhancement.  At the outcome level the process begins with an individual assessment by the coordinator of each outcome.  Subsequently, the faculty meets to discuss the individual assessments and make a final judgment for each outcome.  Actions required for enhancement are identified and prioritized.  This process will take place annually

3)   The Mechanical Engineering Program A/E loop provides the opportunity for continuous input from various constituencies, especially the Advisory Board, regarding the extent to which the program is meeting its objectives.  The faculty plan is to meet with the Industrial Advisory Board several times a year.  The Advisory Board reviews the program enhancements identified by the faculty prior to implementation.
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Section B.3 discusses the program objectives and the strategies required to achieve those objectives.  Note that the strategies, while similar to the program outcomes listed below, are more comprehensive than the individual outcomes.  In fact, multiple outcomes can be related to each strategy as discussed below.

B.3 Program Outcomes and Assessment

B.3.1 Program Outcomes

The outcomes listed below have been defined for the Mechanical Engineering Program.  These outcomes as defined in ABET 2000 Criterion 3, have been modified to include the outcomes required by the program specific criteria as given by the American Society of Mechanical Engineers.  The following is the list of the fifteen outcomes: 

a.   an ability to apply knowledge of mathematics, science, and engineering

b.
an ability to design and conduct experiments, as well as to analyze and interpret data

c. an ability to design a mechanical/thermal system, component, or process to meet desired needs

      d.   an ability to function on multidisciplinary teams

      e.   an ability to identify, formulate, and solve engineering problems

f.    an understanding of professional and ethical responsibility

g.   an ability to communicate effectively

h.
the broad education necessary to understand the impact of engineering solutions in a global and societal context

i.
a recognition of the need for, and an ability to engage in life-long learning

j.
a knowledge of contemporary issues

k.
an ability to use the technique, skills and modern engineering tools necessary for engineering practice

l.
a knowledge of chemistry and calculus-based physics with depth in at least one

m.
applied advanced mathematics through multivariate calculus and differential equations

n.
familiarity in statistics and linear algebra

o.
ability to work professionally in both thermal and mechanical areas including the design and realization of such systems

B.3.2 Relationship between Program Outcomes and Educational Objectives

Table B.3-1 lists the program objectives, strategies and the assessment tools used for evaluation. Table B.3-2 lists the same objectives and strategies along with the outcomes associated with the strategies.  In Table B.3-2, the numbers in the column for a given combination of outcome and strategy are a rating of how well the outcome contributes to the objective, by use of the strategy.  These numbers represent a vote of the Department faculty.  The maximum rating is a seven, which indicates that the outcome and the associated strategy contribute strongly to the achievement of the educational objective.  A dash is the lowest possible rating indicating no connection between the outcome and the educational objective through the given strategy.

Table B.3-2 shows how well the measurable objectives achieve the educational outcomes through particular strategies.  Although there is some variation in the results shown in this table, each outcome is produced by more than one strategy, and each educational objective is linked to one or more measurable outcomes.

The program outcomes are viewed as measurable indicators of the degree to which the program educational objectives have been met.  The process of evaluating the degree of success in meeting each of the stated outcomes, and therefore the level of success in achieving these educational objectives, is covered in the following sections.

Table I.E-1, in Appendix IE, relates both the program educational objectives and outcomes to each of the required courses in the ME Department.

	Table B.3-1

ME Program Educational Objectives, Strategies to Achieve Objectives and Assessment Tools

	Educational Objectives
	Strategies to Achieve Objectives
	Assessment Tools

	1.  Prepare graduates for successful careers in mechanical engineering profession as well as continuing education in engineering 

2. Help students meet their educational objectives through excellence in teaching


	a.  Teach students the fundamentals of engineering principles, engineering analysis, design and practical application with emphasis on problem solving 

b.  Teach students the engineering design skills through understanding of the design process and optimization, oral and written communication skills and working effectively as a team member

c. Teach methods to conduct experiments, analyze and interpret data using modern equipment and computational tools.

d.  Accommodate students’ schedules by offering both day and night courses.  Provide an effective learning environment by keeping class sizes small and interacting with students.
	( Course Assessment 

( Prerequisite Test

( Interim Course Assessment of Student Learning

( Student Overall Course Performance

( Student Performance in Senior Design 

( Student Performance in Writing and oral presentations

( Upper Division Writing Exam

( FE Exam Performance

( Student Evaluation of Faculty Teaching

( Alumni Survey

( Senior Student Survey

( Senior Student Exit Interview

( EBI Survey

( Career Center Data-including Campus Recruiting and Employment Data

( Graduate school admissions

( Input from Dept Advisory Committee

( Input from Student Advisory Committee

( Student Advisement

	3. Provide opportunities for professional development


	e.  Provide knowledge of societal, ethical, and professional issues and the ability to incorporate this knowledge into their approach to solve real world engineering problems.  

f.  Provide access to students to benefit from the exposure to the large industrial base in San Fernando Valley; through:

( Highly skilled engineers serving as adjunct professors in selected courses using their special expertise

( Gaining experience through internships with engineering firms while attending school

( The opportunity to work on real world problems in the form of undergraduate research or hands-on projects

g.  Students technical societies provide opportunities for student/graduates interactions with professionals
	( Course assessment

( Number of students participating in Professional activities (student clubs, Professional meetings, and student competitions)

( Student performance on team projects

( Number of students in internship positions  

( Adjunct Professors

( Undergraduate Research and Design Clinics

( Number of presentations by professional engineers and practitioners


	Table B.3-2

Relation Between Educational Objectives & Program Outcomes

	Educational Objectives
	Strategies to Achieve Objectives
	Program Outcomes

	
	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m
	n
	o

	1.  Prepare graduates for successful careers in mechanical engineering profession as well as continuing education in engineering 

2.  Help students meet their educational objectives through excellence in teaching


	a.  Teach students the fundamentals of engineering principles, engineering analysis, design and practical application with emphasis on problem solving 
	7
	4
	-
	-
	7
	-
	-
	1
	-
	-
	2
	5
	4
	2
	-

	
	b.  Teach students the engineering design skills through understanding of the design process and optimization, oral and written communication skills and working effectively as a team member
	2
	2
	5
	4
	2
	1
	6
	2
	1
	1
	4
	1
	-
	-
	5

	
	c.  Teach methods to conduct experiments, analyze and interpret data using modern equipment and computational tools.
	3
	6
	1
	2
	2
	2
	-
	-
	1
	-
	5
	1
	1
	2
	-

	
	d.  Accommodate to student’s schedules by offering both day time and night courses. Provide an effective learning environment by keeping class sizes small and interacting with students
	1
	1
	2
	1
	1
	-
	1
	-
	-
	-
	1
	-
	-
	-
	1

	3.  Provide opportunities for  professional development


	e.  Provide knowledge of societal, ethical, and professional issues and the ability to incorporate this knowledge into their approach to solve real world engineering problems. 
	1
	-
	-
	-
	3
	5
	2
	5
	1
	5
	2
	-
	-
	-
	2

	
	f.  Provide access to students to benefit from the exposure to the large industrial base in San Fernando Valley; through:

( Highly skilled engineers serving as adjunct professors in selected courses using their special expertise

( Gaining experience through internships with engineering firms while attending school

( The opportunity to work on real world  problems in the form of undergraduate research or hands-on project
	3
	1
	3
	4
	2
	1
	2
	4
	4
	5
	1
	1
	2
	2
	4

	
	g. Students’ technical societies provide opportunities for student/graduates interactions with professionals.
	-
	-
	-
	2
	-
	3
	2
	5
	3
	2
	-
	-
	-
	-
	2


B.3.3 Process to Achieve Program Outcomes

B.3.3.1 Selection of an Assessment Plan

The Mechanical Engineering Department has selected an assessment plan, which closely follows that suggested by Rogers and Sando at the Rose-Hulman Institute of Technology. The plan also relies on the work of Angelo as referenced in the ASEE publication, ”How Do You Measure Success”. The three levels of assessment carried out were the curriculum assessment, the outcome assessment, and the program assessment. Figure B.2.1 demonstrates this three-level process as a flow diagram.

Curriculum Assessment

The steps shown below detail the process used for course assessment in the ME Department.

1. Identify course Objectives- specific objectives of each course is stated.

2. Program Outcomes Met- the outcomes that a given course has met are listed.

3. Relationship to Program Objectives- the area of the program objective supported by the course is identified.

4. Performance Criteria to Meet Course Objectives- specific statements identifying performance required to meet the objectives are stated.  These are the abilities, knowledge, skills or attitudes that students will have if the course objectives are accomplished.

5. Practices to Achieve Objectives- these are instructional practices and academic activities designed to achieve a specific performance.

6. Topics Covered- detail course material covered.

7. Course Assignments- detail assignments given to students with objective of each assignment specified which help to meet the course objectives.

8. Documentation of Assessment and Demonstration of Course Objectives Met- this is the detail evaluation of student performance and activities during the course.  Evidence is collected and evaluated against the stated performance criteria using appropriate analysis.

9. Feedback Channels- proper feedback channels that provide information in a timely fashion to students about the faculty expectation.  Students’ performance throughout the course is identified.  Also a method to provide continuous improvement of faculty teaching is determined.

10. Evaluation Results- the degree the performance criteria for the course is met is evaluated and methods to improve the learning process is stated. Course grade distribution and overall student performance are presented (usually a good indicator).

11. Support Material Submitted- evidences are documented and presented.

Outcome Assessment

The following steps were used at the outcome level for assessment:

1) Identify outcomes

2) Develop performance criteria

3) Determine practices

4) Specify assessment methods

5) Conduct assessments

6) Determine feedback channels

7) Evaluate

Program Assessment

Additional tasks are required for the program objective assessment process. Table B.3-3 provides a breakdown of steps taken at the Department level where program objectives are assessed.                                                                                                                        

	Table B.3-3

Steps Used in ME Assessment

	Step
	Description

	1
	Develop department mission/program objectives which are linked with University and College missions

	2
	Complete course outlines

	3
	Complete course assessments, Tie outcomes to course objectives

	4
	Develop performance criteria, Conduct evaluation for each outcome

	5
	Tie outcomes to program objectives, Prioritize outcomes

	6
	Finalize objective statement in discussion with constituencies

	7
	Summarize results of surveys, alumni survey to indicate program’s strengths and weaknesses from the stand point of professional development

	8
	Summarize results of senior survey: exit interviews, written senior survey, and EBI survey to indicate program’s strengths and weaknesses from the stand point of graduates

	9
	Summarize faculty teaching evaluations-last year’s available from Dean’s office- to indicate strengths and weaknesses of course content and course delivery

	10
	Study links between results of surveys and outcomes

	11
	Faculty to conduct overall program assessment using selected assessment tools

	12
	Faculty to develop a prioritized action plan to meet constituencies’ needs and to improve program quality-develop metrics

	13
	Discuss action plan with constituencies and adjust if necessary

	14
	Review course assessment every year (including senior exit interviews)

	15
	Review program assessment every 3 years (including senior survey, EBI and alumni survey) to see if expected improvements have been met

	16
	Document results to prepare for ABET review


B.3.3.2 Develop Performance Criteria

Specific skills associated with the performance required to meet each outcome have been developed through agreement of the ME department faculty.  Table I.E-2 in Appendix IE illustrates the performance criteria associated with each outcome. The specific instructional practices considered necessary to achieve the performance criteria is also listed in the table.  It is believed that the performance criteria lend specificity to any given outcome.  Thus, it is felt that this intermediate step would help in interpreting the data obtained with the assessment tools and in determining the level of achievement of each outcome.

B.3.3.3 Practices to Achieve Performance Criteria

Table I,E-2 also lists of the practices required to developing the ability of a student to perform in the many areas supporting the outcomes.  In particular, the ME Department’s educational processes must focus on the types of instruction needed in both the lecture and laboratory classrooms to enable the students to achieve the required performance criteria.

Faculty workshop meetings, as well as individual faculty meetings with the Department’s ABET representative, were used to help each faculty outcome coordinator collect the supporting data for the performance criteria.  The inclusion of the entire faculty in all of these related tasks is believed to be important as it helps to raise the awareness level of each member in the overall process.  Because of the relatively small number of faculty, it is our usual mode of operation to have the entire faculty make decisions as a group.

B.3.4 Data Used to Demonstrate that Graduates Satisfy the Program Outcomes

B.3.4.1 Select Assessment Tools

The process used to collect evidence that supports the achievement of a particular outcome and the tools used to make our assessment are described below.  Twenty-four assessment tools were used and are listed in Table I.E-3.  As with the above-mentioned steps, the input of the entire faculty is used to finalize the list of assessment tools associated with each outcome as shown in Table B.3-1.  These tools are used to collect data to measure the extent to which the graduates have met the program outcomes.  The coordinator responsible for developing the portfolio for a particular outcome gathers, in collaboration with the rest of the ME Department faculty, the data related to that outcome from all specified sources.  This information then becomes the basis for evaluating the extent to which that particular outcome has been met.

B.3.4.2 Surveys and Assessment Exam

The primary surveys made in this Department are a commercially available survey (Educational Benchmarking Inc), a senior survey developed by the ME Department (Faculty Teaching Evaluations), the faculty teaching evaluations (by students), senior exit interviews, the alumni survey, and an engineering fundamentals assessment exam given to seniors. Each is discussed below and details are presented in Appendix I.G.

Educational Benchmarking Inc. (EBI) Survey

The EBI survey compares results from our institution to those of other six comparable institutions.  We have selected the EBI survey of engineering students, which is meant to be a diagnostic tool to investigate the perceptions of students on a variety of educational issues. A summary of the EBI Survey results is given below.

The ME CSUN students are quite satisfied with:

1. their engineering education enhancing their ability to recognize the need to engage in lifelong learning

2. the average size of major courses, teaching in engineering courses

3. their major experience built on skills and knowledge from previous courses and use of text material to support design projects

4. the value derived from team experience

5. engineering education enhancing their ability to communicate and solve problems      

In general CSUN ME students would like to see improvements in:
1. major design experience addressing  political, social, environmental, and economical issues

2. more access to alumni to cultivate career opportunities and would like more assistance in preparing for permanent job search 

3. more opportunity for interaction with practitioners 

4. better advisement by non-faculty

Senior Survey

Seniors in the ME Department were surveyed in both 2000 and 2001. The majority of these seniors work more than 20 hours per week and find that financial problems are the biggest obstacle in achieving their educational goals. The students are generally quite satisfied with the faculty. A large percentage of the seniors also take advantage of the tutoring center.

They would like to see more emphasis placed on the FE Exam, design methodology, hands-on use of machine tools, and the use of computer aided design, to name a few

of their suggestions. A detailed discussion of this survey is in Appendix I.G.

Faculty Teaching Evaluations

Excellence in teaching is highly valued and recognized by both the College and the University through the merit salary program known as “FMI” (Faculty Merit Increase). Teacher recognition is also indicated through the College and University Mission Statements. Teaching effectiveness, as measured by a survey at the semester’s end for each class taught, is one of the major factors considered for promotion and tenure within the University. 

A review of the teaching evaluations for fall 2000 and spring 2001 indicates students’ satisfaction with ME Department faculty teaching. The tabulated results are shown in the Appendix.
Engineering Fundamentals Assessment Exam

Since, as indicated from the senior Survey, only 25 percent of mechanical engineering students take the Fundamentals of Engineering (FE) exam prior to graduation, the department does not possess a significant data sample indicating our students’ scores. Therefore it was decided to administer a short exam consisting of typical FE questions to assess the ability of our students to successfully pass the exam, and to identify specific strong and weak areas in their preparation.

While the students were given about a week’s warning that the exam would be administered, the specific date was not known and students were not encouraged to do any special preparation for the exam. No reference materials were allowed, and certain basic equations that were required for problem solving (e.g., stress-strain relationship, Newton’s second law, and first law of thermodynamics, hydrostatic equation.) were not supplied on the exam. The goal was to measure the fundamental knowledge that mechanical engineering students had successfully assimilated by their senior year.

Exam questions were taken from a FE exam review reference, and were selected to represent a spectrum of mechanical engineering topics. Specifically, the topic breakdown for the nineteen questions was distributed evenly among thermodynamics, fluid mechanics and the mechanics areas. 

The exam was given on May 10, 2000 to thirty senior students and to thirty-one seniors the following year. Because of the different dates it is reasonable to assume that there was little if any interaction between the two groups. A summary of the overall results, and results broken down by topic, are shown in Table B.3.4. The numbers in the table represent the percent of correct answers.

	Table B.3-4

Percentage of Correct Answers on Simulated Fundamentals of Engineering Examination

	Subjects Covered or Overall Result
	Date of Examination

	
	May 10, 2000
	May 01, 2001

	Overall Result
	50%
	49%

	Thermodynamics: Q1 toQ6
	50.0%
	50.0%

	Statics/Dynamics/Strength:Q7-Q14 
	52.9%
	53.3%

	Fluid Mechanics: Q15-Q19
	44.2%
	41.2%


The results are remarkably consistent between the two exam dates, and quite consistent among topics. Perhaps the most obvious conclusion is that the scores are lower than the required pass rate for the FE exam. However, it must be remembered that no reference materials were allowed, and the students did not make any special exam preparations. Nevertheless, the results indicate that students may not be retaining fundamental knowledge as they proceed through the program. The scores in Table B.3.4 are considered to be a good benchmark for comparison to future assessments. The same Fundamentals Assessment Exam will be given each spring to assess students’ learning. Consideration is being given to the review of typical FE questions in fundamental courses. The department is also exploring ways to encourage more students to take the FE exam prior to graduation and retain pass rates as an additional piece of data for assessment (see Goal 11), Table B.3.7. It is noted that currently short FE Preparation Courses are organized and offered in-house to students for a nominal fee.
Senior Exit Interviews

Senior exit interviews are conducted each spring and have been carried out for the past five years. The Department Chair leads these discussions and for the past two years the interviews have been between the chair and the students. The format has been to interview the students working in each senior design project separately, mostly for convenience. The meetings are informal and the students are encouraged to be as candid as possible. 

The primary approach in these interviews has been to first give the students the opportunity to make comments as they wish. Then they are asked a series of questions related to their experiences at CSUN. They are asked:

What has been most important to you at CSUN and what improvements would

you like to see?

The students were also asked to comment on

a) their ability in engineering design

b) their confidence level to perform as an engineer in industry

c) their senior design experience

d) the effectiveness of the advisement process

e) the effectiveness of  the Job Placement Center

f) other topics prompted by the tone of the interview

The interviews indicated that students felt confident in their ability to perform in the engineering world, item (a) and (b). Most students like the idea of having multiple choices for senior design. They also expressed satisfaction at having relatively small classes and an environment where they get to know the instructors.

Some of the more frequently cited areas that the students believed were in need of improvement were:

1. Lack of hands-on experience with machining tools.

2. Dissatisfaction with the Job Placement Center

3. Need for formal advising in between the freshman and senior years

4. Desire for more instruction in the design process

5. Desire internship opportunities

Following the completion of earlier assessment cycles many of the suggestions made in these interviews have been incorporated into the Department program and are discussed in Section 3.6. 
Alumni Survey

An Alumni Survey was developed in summer 2000, 198 surveys were mailed last fall, and 49 filled out copies were returned. The survey form and a summary of the response results are given in the Appendix I.G. The background of the respondents represents a rather broad variety of companies and types of engineering jobs. Nearly 70 percent of the questions asked of the alumni concern a wide range of issues regarding their education and to the list of questions related to the outcomes. The respondents were requested to provide a dual response to each question where they were asked about the importance of each topic as well as their ability apply their knowledge of that topic, both relative to their employment. 

The alumni indicated their satisfaction with respect to nearly all of the topics, although there were several areas in their education at CSUN where they showed some dissatisfaction. These items included:

a) Job Placement Center-strong dissatisfaction

b) Advisement-moderate dissatisfaction

c) Senior design projects-most were satisfied although there was a significant minority (20-25 %) that had a strong negative reaction.

d) Knowledge of contemporary issues-moderate dissatisfaction.

The alumni presumably gauged their answers by their employment experience as opposed to seniors whose answers were mostly based on their undergraduate experiences. 

 3.4.3 Use of Data in Making Assessment and Evaluation

In order to determine how well each outcome has been met, the data discussed in the previous section (and summarized in Appendix IG) were analyzed by department faculty.  Individual faculties in the Department were asked to coordinate the analysis of specific outcomes.  Typically each faculty member was assigned two outcomes to analyze.  The specific faculty assignments are shown in Table B.3-5.

	Table B.3-5

Faculty Coordinators Responsible for Individual Outcomes

	Outcome
	Faculty Coordinator
	Outcome
	Faculty Coordinator

	a, f, h, i
	Di Julio
	j. l
	Lin

	g, m
	Epstein
	c, k
	Prince

	d, o
	Fox
	b, n
	Ryan

	e
	Khachatourians
	
	


The responsibility of each coordinator is to collect all data supporting a particular outcome.  A separate file for each outcome is maintained in the Department office and each faculty member is responsible for placing student work in the outcome files appropriate to the courses that they teach.  The outcomes relevant to each course are listed in the Assessment Sheet for that particular course, Appendix I.F.  The entire department faculty then analyzed the results for each outcome, prepared by the coordinator, to evaluate how well the outcomes were achieved.  The results of this evaluation are presented below.

B.3.4.4 Assessment Results

In June 2001, each outcome coordinator presented the results of his or her assessment to a meeting of the Department Faculty.  These results are presented in Appendix IE.  This Appendix contains two tables for each outcome.  The first table shows the performance criteria for the outcome, the practices used to achieve the outcome and the assessment tools used to measure the outcome.  The table also shows the benchmarks set to know if the outcome was being achieved and a summary of the evaluation for the outcome.

A second table for each outcome provides details of each assessment tool used.  Each assessment tool is evaluated in terms of its ability to provide a correlation with the measurable outcome.  The second table for each outcome also shows how the performance criteria that were met according to the measurements of each assessment tool.  Finally, this second table shows the evaluation of the assessment tool and the timeline for continuing the use of the assessment tool.  Goals that have been set for continued assessment are also described in this table.

The results of the two tables for each outcome presented in Appendix I.E contains the results of the outcome assessment discussed here.  These results were used in the presentations by the outcome coordinators.  The presentations focused on the degree to which the performance criteria were met for each given outcome based on the information collected with the specified assessment tools. 

After each presentation, the faculty made additional comments and then the faculty as a group scored each outcome based on evidence presented on how well the performance criteria were met for each outcome.  Scores were given as letter grades with pluses and minuses used.  The letter grades were used to broadly categorize the strength of each outcome.

Through a survey of the advisory boards, faculty and other constituents, the five outcomes considered to be of most importance with respect to meeting the Department’s program objectives were outcomes a, b, c, e, and g.  As a result, these top five outcomes are listed first in the summary of the outcome assessment given in Table B.3-6.The remaining ten outcomes which follow were considered to be equally important.

	Table B.3-6

Assessment of Program Outcomes

	Outcome
	Rating

	a.  an ability to apply knowledge of mathematics, science, and engineering 
	    B

	b.  an ability to design and conduct experiments, as well as to analyze and interpret data
	    B

	c.  an ability to design a mechanical/thermal system, component, or process to meet desired needs
	B+

	e.  an ability to identify, formulate, and solve engineering problems
	B+

	g.  an ability to communicate effectively
	A-

	d.  an ability to function on multi-disciplinary teams
	B+

	k.  an ability to use the technique, skills and modern engineering tools necessary for engineering practice
	B+

	h.  the broad education necessary to understand the impact of engineering solutions in a global and societal context
	    B

	l.  a knowledge of chemistry and calculus-based physics with depth in at least one
	    B

	m.  applied advanced mathematics through multivariate calculus and differential equations
	    B

	n.  familiarity in statistics and linear algebra
	    B

	j.  a knowledge of contemporary issues   
	C+

	i.  a recognition of the need for, and an ability to engage in life-long learning 
	    C+

	f.  an understanding of professional and ethical responsibility
	C-


B.3.5 Process for Further Developing and Improving Program Based on Evaluations

The main focus here is on developing an enhancement plan to improve the department’s achievement of the program objectives.  While the above mentioned outcome scores play an important role in determining which outcomes should receive immediate attention, the selection of action items for next year have to take into account the relative importance of the various outcomes.  

After the outcomes were assessed and ranked a discussion followed to consider plans for making improvements to the program. A tentative list of tasks to improve the extent to which the program objectives were achieved was developed (enhancement). The following week the faculty met with the Advisory Board to complete the enhancement plan. At this meeting the main discussion involved the prioritization of the goals. This plan is shown in Table B.3.7 and is in a prioritized order. This enhancement plan addresses all the outcomes to some degree but emphasizes specifically i, j, and f which were scored with a C+ or lower as shown in the table as Goals 1, 3, 5, 7,8b, and 11.These specific goals are also indicated in the Outcome Assessment Table.

	Table B.3-7

Prioritized Goals Set to Improve Achievement of Educational Objectives

	Goals
	Outcomes

	1.
Enhance the teaching of the design methodology throughout the curriculum and especially in Senior Design by applications to and improvement on knowledge and skills acquired in earlier course work.  Incorporate ASME (or other) standards and realistic constraints that include considerations of economic, environment, sustainability, manufacturability, ethical, health, safety and social issues.
	a, b, c, d, e, f, g, h, i

	2. 
Advise and monitor (track) student progress through the program to improve graduation rate
	

	3. Provide and facilitate internship positions.  Contact employers to gather assessment of student performance.
	a, c, d, e, g, h, i, j, k, o

	4. 
Improve student recruitment.  Improve ME Dept web page
	

	5. 
Increase student participation in Honors Coop
	c, d, e, g, h, i, j, k, o

	6. 
Improve students usage of experimental equipment, machining and computational tools.
	a, b, c, k

	7.
Improve campus career center services by making info and services more readily available.  Currently available services are (a) Annual presentation, (b) Tech Fest, biannual campus recruitment and interviews and (c) JobTrack, on line career services.
	j, f, o

	8a. 
Improve techniques to keep contact with graduates/alumni, gather data on job offers and starting salaries, job placement, professional career development, admission to grad schools, advanced degree attained.

8b. 
Facilitate relationships between graduating seniors and alumni via an annual function, panel discussion sharing experience with students.
	f, i, j, o

	9. 
Improve class scheduling—300 level courses need to be offered twice a year.  (Only ME 384 & ME 330 A/B are offered once a year)
	

	10. 
Gather data on ME students’ development since entering ME program in order to measure student outcome and the impact of the program – suggest that students develop self-portfolio.
	m

	11. 
Encourage, prepare, facilitate and monitor students taking FE exam and PE license.  Increase passing rate by better preparing students.  Support FE preparation workshop and FE exam registration by incurring some of the cost to students.
	f, i, l, m, n


The current enhancement plan addresses issues at the program and the department level.  In addition student issues as defined by Criterion 1 are also addressed.  
	Table B.3-8

Enhancement Plan for 2001-2002 School Year

	1. Outcome j- A knowledge of contemporary issues-While topics such as energy and environmental issues are covered in many of the courses, a more uniform approach needs to be taken in most of the upper division courses in order to increase the awareness of the students with regards to the world in which we live. Therefore, in the future, each faculty member will need to be responsible incorporating contemporary issues, which are relevant, into each course taught. Furthermore it is expected that homework assignments, projects, and tests will demonstrate that the performance criteria are being achieved. Improved opportunity for internships will provide an additional avenue for students to become familiar with contemporary issues, 

2. Outcome f.- An understanding of professional and ethical responsibilities. This outcome needs to be addressed by the ME faculty in the classroom.  The ME Department plans to develop instructional modules to be included in the Freshman orientation course and senior design. The ME Department will collaborate with the ECE Department in this effort.

3.   Outcome c.- An ability to design a mechanical/thermal system, component, or  
      process to meet desired needs.-Although the ME curriculum includes sufficient 

      exposure to design, it is believed there is a need for students to receive 

      instruction which integrates the principles of design methodology with design  

      applications. It is also believed that an introductory design course should be 

      introduced early in their training so that design can be reinforced continually in 

      their upper division course work.

4.  Criterion 1.-Students- The performance of the students is strongly tied to the advisement process while at CSUN. The issue of advisement and monitoring  (tracking) students as they progress through the program needs to be addressed (Goals 2, 8a, and 9). Survey results have shown that advisement is a concern of the students and the faculty recognizes that a closer monitoring of the ME students will help students in the planning of their individual programs. It is anticipated that students will learn that through careful planning, the progress of their program leading to graduation will be enhanced. This lesson can also apply to the program objective of helping students develop professionally. Improved scheduling of 300 level courses require additional resources which will be investigated (Program Objective 2)

5. Program Objectives 1 & 3. Preparing students for professional careers and providing opportunities for professional development. Student surveys have shown that most would like to be have the opportunity of working part time in an internship program.  Many local firms have indicated that they would be interested in participating in such a program. The Department plans to serve as a facilitator between the students and local firms seeking to fill intern positions. 

6. Honors Co-op Student Internships-This issue is closely related to item 5 except that the Honors Coop is a closely monitored program for students with a GPA of 3.0 or greater. Increased student participation in the Honors Co-op program would help to maximize the number of students eligible to benefit from this program. This goal is partially achieved by the increase in participation this year of 60 percent for students and 50 percent by industrial firms.

7. Student recruitment- Increased student enrollment in the ME Department would benefit the program in many ways. Larger enrollments would allow for more class offerings, adding flexibility to the scheduling of classes. A larger student body would enable greater variety in Senior Design topics, aid in the utilization of current facilities and help to provide more activity in student organizations. 



The development of a timetable, a plan of action for each goal, and the assignment of Department and College resources to go along with the plan will be made at the beginning of the fall semester, 2001. Results will be presented to the ABET Committee at the time of the site visit.

B.3.6 Data Collected, Assessment Process, and Enhancement Process for Previous Years

Assessment, as influenced by ABET EC 2000, was initiated in the ME Department in 1996. The first implementation of an assessment process at the College level began in 1998. At that time it was recognized that the entire program needed to be formally assessed. The assessment and evaluation processes were completed in the spring of 1998 and the plan for making improvements began in the fall of 1999.                                                                                                        

At the end of the 1999-2000 school year a second assessment process was begun. In the second cycle the assessment process began to follow some of the formal ABET guidelines. The 2000-2001 period or the third assessment process used the Self-Study Questionnaire for 2001-2002 visits that were closely followed. The following sections covers the first two assessment cycles.

1997-CSU System Wide Assessment Plan Development

In 1996 a task force was charged with the development of an assessment plan at the department level throughout the California State University System. The Mechanical Engineering Department identified a person to act as a liaison with the CSU. In 1997 goals, objectives, methods to measure objectives and a method of feedback of assessment results were identified as a result of several Department meetings. This development met both the University requirement for the development of an assessment plan and the EC 2000 requirements. A process of curriculum review and assessment was proposed. This plan was accepted favorably by the University and forwarded to the Chancellor’s Office as an exemplary plan. Later, in 1998 it was introduced to other Departments within the College

1998-1999 Assessment Cycle Development                                                                                                 

Curriculum Review and Improvement Process                                                    

In parallel with the College Task Force’s planning process, the department held a series of special meetings to review the curriculum and draft a mission statement and educational objectives. The necessity for a curriculum review was driven by the reorganization of the general engineering program into separate engineering programs for electrical, mechanical, and civil engineering. Specific faculty members were assigned to review the curriculum in the areas of thermofluids, mechanical design, system dynamics and controls, and experimental methods. As a result of discussions with students in exit interviews, the alumni survey, and faculty meetings, several important changes to strengthen the curriculum in design methodology and experimental methods resulted. These improvements were incorporated into the mechanical engineering program via course modifications and additions:

· The required number of units in the mechanical design area was increased, and the ME 330A/B sequence was created.

· A required course in mechatronics was created (ME 435).

· The ME 391 / 491 laboratory sequence was modified to accommodate the creation of a mechanical measurements course (ME 335), which provides an effective prerequisite for the mechatronics course.

· The use of the Bond graphs approach and Enport software was abandoned in the Systems Dynamics course (ME 384) in favor of a classical approach using Matlab and Simulink software.

· Courses in kinematics (ME 415) and fluid dynamics (ME 490) became required courses in the program.

The separate BS degree programs were approved in June 1999. The proposed and approved BSME program is shown in Table I.A-1. 

1999-2000 Assessment Cycle

BSME Program and Assessment Process Development

In the 1999-2000 school year the development of the assessment process continued. Improvements were made in Senior Design and work began to establish a better relationship between graduating seniors and the Career Placement Center.

A Departmental retreat was held in June 2000 where the entire ME program was reviewed.  Results of the senior exit interviews, which took place in May, were presented and served as background information for the meeting. The discussion focused on the areas of undergraduate curriculum, graduate curriculum, senior design course, student expectations, faculty/staff development, and development/funding. A summary of the results of the meeting was sent to each faculty member in the summer at which time they were asked to prioritize the areas needing the most attention. Those areas selected for immediate attention were based on the assessment data and the pragmatic decision that these problem areas could be reasonably improved in the following academic year. 

The assessment data included the senior exit interview results and the faculty prioritization of items within the six broad categories listed above. Both the senior exit interviews and the faculty priority list showed that the senior design program and the job placement center needed review. One of the main concerns with the senior design program was the lack of choices for student projects. In the past several years there were only two senior design projects and both were automotive oriented. But an increase in the number of projects involves the allocation of faculty members, which presents financial and resource issues. However the faculty has monitored senior design for many years and the process of surveying the constituencies in an organized manner prompted the incentive for change. Hence, a decision was made to add another senior design section, increasing the number of projects from two to three. In addition to having smaller groups working on each project, students were also able to select a topic outside of the automotive field.                                                                                                               

The second area selected for improvement involved the University Job Placement Center where graduating seniors can seek help in obtaining an entry-level position following graduation. Again both of the above mentioned surveys indicated a need for improving the job search process. In the fall, these concerns were presented at a joint meeting of the Department Chairs and several members of the Placement Center including the Director. The outcome of this meeting was an agreement to improve the communication between the College, the students, and the Placement Center. Since then, the ME Department Chair has met with the Engineering representative from the Center periodically to develop a plan to better inform the students about the capabilities of the Center and how they can access the Center’s expertise. 

Although it was too late to impact the above plan, an alumni survey was also sent in late Fall 2000. Twenty five percent of the approximately 200 alumni surveys sent were filled out and returned. Interestingly the results of this survey were quite similar to the previous survey information, especially with regard to areas in need of major improvements. These results were not received until the beginning of the year 2001.

Fall 2000

In fall 2000 the formal process of Program Assessment, in line with EC 2000,was implemented and completed. Both Industrial and Student Advisory Board for the ME Department were formed. A total of four faculty meetings with the Industrial Advisory Board and three meetings with the Student advisory board were held in the 2000-2001 year as well as many Departmental faculty meetings. Meanwhile various assessment tools were identified and used to collect data and evidence.                    

Assessments were conducted on the curriculum level, on the outcome level and finally on the program level. In spring 2001 the program assessment was completed and a three-year Enhancement Plan was drawn as shown in Table B.3.8.

B.3.7 Materials Available for Review

A display of materials related to the ME program outcomes and assessment effort will be presented in the engineering building.  The following material will be available:

                    15 outcome folders

                     Results of the alumni surveys

                     EBI survey results

                     Results of the senior exit interviews

                     Senior survey results

                     Course assessments

                     Examples of student work
B.3.8 Acceptance of Transfer Students

The process of accepting transfer students begins with the Admissions and Records office.  The University requirements for undergraduate transfers begin with a minimum 2.0 GPA in all transferable units attempted and good standing at the last university attended.  In addition the student must meet any of the following:

1. Must meet the freshman admission requirements in effect for the term of application.

2. Eligible as a freshman at the time of high school graduation except for the subject requirements, have made up the missing subjects, and have been in continuous attendance in an accredited college since high school graduation.

3. Must have completed at least 56 transferable semester (84 quarter) units and have made up any missing subject requirements.  Nonresidents must have a 2.4 grade point average or better.  

The department evaluates math, science and engineering courses for transfer credit in question.  Many of the surrounding Community colleges have articulation agreements with CSUN so that the process of accepting lower division math, science and engineering courses is automatic for them.

B.3.9 Process to Ensure All Students Meet All Program Requirements

Mechanical Engineering students must complete a “major form” at least two semesters before graduation.  The student’s advisor and the Department Chair sign this form and it serves as a contract between the student and the Department.  The University requires the completion of this form one-year prior to graduation.  At that time, a student must request a “graduation check” and this document must be complete.  Any subsequent changes to the student’s program require a formal request to make a change in the major form.

B.4 Professional Component

B.4.1 Program Review

In addition to the professional component criteria as specified by ABET Engineering Criteria 2000, the American Society of Mechanical Engineers has developed Program Criteria for Mechanical and similarly named Engineering Programs.  These program criteria stipulate that graduates must have demonstrated the following:

          a.  knowledge of chemistry-based physics with depth in at least one;

          b.  ability to apply advanced mathematics through multivariate calculus and 

              differential equations;

          c.  familiarity with statistics and linear algebra;

    d.  the ability to work professionally in both the thermal and mechanical systems     

        area including the design and realization of such systems.

Because of its relatively small size the ME Department has dealt with curriculum issues as a group as opposed to dividing into formal sub-committees.  The overall goals of the department have always been in line with the program criteria listed above.  Over the past ten years and at different times individual faculty has undertaken the task of surveying the curricula of many different colleges to make sure that the curriculum remained up to date.

The proximity to a large industrial base allowed us to informally survey the needs of local firms.  This task was facilitated by the fact that the College has an active Honors Co-op program where individual faculty who monitor these students have direct contact with the employers.  This access provides an opportunity to receive feedback from these employers concerning the performance of our juniors and seniors.  In addition, a significant fraction of the recent alumni return to graduate school and they provide an informed input to the faculty with regards to their education and to the extent that their education at CSUN met their needs.  These various inputs from our constituents have always carried weight when making curriculum changes over the years.  

With the formation of the Department’s Industrial Advisory Board, as well as the Student Advisory Board, a somewhat more formal procedure for reviewing the curriculum has been put in place.  Nevertheless the informal contacts mentioned above are still used as an important assessment tool.

B.4.2 Curriculum Content

The Mechanical Engineering program begins with courses in the fundamentals of mathematics, science, engineering and computer science.  Sophomore and junior level courses provide a combination of fundamental theory and design practice.  Senior courses in engineering emphasize advanced concepts and include a capstone design course.  Students must also take both lower and upper division general education courses.

The basic-level curriculum requires the completion of 99 units of math, science and engineering, 30 units of general education and 6 units of American history and U.S.  Constitution courses required by the State of California, for a total of 135 units.  The curriculum and the four categories, math and basic science, engineering, general education, and other topics are listed in Table I.A-1.  The course syllabi for all courses listed can be found in Appendix I-B.  This information verifies that the curriculum meets requirement (a) and (b) of Criterion 4.  

 The 19 units of mathematics and 13 units of chemistry and physics, which meet professional component (a) of Criterion 4, prepare the students for their mechanical engineering courses.  As shown in Table I.A-1 the engineering design component of a course is separate from that of the engineering science component.  Design is integrated throughout the engineering portion of the curriculum and this design work culminates with ME 486 A&B, the two semester senior design course.  

The design portion of a course can be implemented through homework assignments, special design projects and classroom discussion each of which may emphasize different aspects of the design methodology.  Assignments will generally provide the class with a need and then either ask the student to compare several conceptual designs or perhaps ask the student to develop a more in-depth design of a given concept.  Additional design is often exercised in the classroom lectures and/or discussions.  Design instruction can be implemented in the classroom through discussions of the formal design methodology and also with classroom discussion where students are asked to suggest different ways to meet a design objective.  More details of the design experience in the curriculum follow in the next section.

The curriculum also requires courses covering other engineering disciplines including electrical engineering, materials science and mechanics.  The general education courses include writing, oral communication, humanities and social science, resulting in exposure to many of the issues affecting society.
B.4.3 Design Experience

During the initial assessment process in 1998-1999, the department faculty recognized the need to integrate design throughout the curriculum while maintaining a strong focus on engineering fundamentals.  The addition of the ME330A/L course was prompted by the need to provide a better foundation for the design experience in the curriculum.  This course provides an introduction to manufacturing techniques, geometric dimensioning and tolerancing, and solid modeling software (Pro-Engineer).  Previously these topics were not covered completely or were introduced too late in the curriculum to be fully effective.

Design projects are assigned in most of the upper division engineering courses.  These projects are generally closely tied to a particular course, and are intended to illustrate techniques used for evaluating preliminary designs relative to a given set of constraints.  These projects usually involve design at the component level.  For example, students might be required to:

· Design a power plant configuration to achieve a specified thermal efficiency.

· Design a shaft for infinite life given operating loads

· Design a heat sink to maintain a specified temperature with a minimum weight

A much more complete design experience is gained in the senior design capstone course (ME 486A/B).  Ideally, the senior capstone project will involve the entire design process illustrated in Figure B.4.1. In senior design, students are expected to apply all of their previous engineering education to the design of a real engineering project.  Students analyze not only the technical aspects of the design but also its economic and social implications.  The results of the design project include the actual construction of the component or system as well as written and oral presentations of the design work.  The senior design capstone course provides students an experience that is as close as possible to an industrial design project as the final step in their engineering education.

A partial list of past senior design projects include: 

· Human powered vehicles

· Solar powered vehicles

· Super mileage vehicles

· Mini-Baja race cars

· Hybrid electric automobiles

· Formula SAE cars

· Remediation systems for petroleum polluted soils and groundwater

· “Sip and Puff” Fishing Rod Apparatus (ASME Student Design Contest)

· Weed Abatement

· Teaching in Open Water Distribution Reservoir (remediation) Process

· Water Quality Control Methods
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                                     Figure B.4-1 Overview of Senior Design Project

Each professor (usually 2 or 3 per year) describes his/her project and the students then choose among them.  If too many students choose a particular project, some are then switched to another project, pending their approval.  Subsequently, students only meet with their respective professor and have little contact with the other groups during the next two semesters.  While each professor has his/her own management style, the following is a description of a typical project organization.

The students are allowed to break themselves into a team using the work breakdown structure, with a program manager, CFO, engineers, etc.  Senior Design meets twice weekly, for three hours, the first hour being reserved for lecture and the second two set aside for student work.  

The early part of the semester is dedicated to conceptual design and preliminary design and followed by a preliminary design presentation where the students present their findings to an audience (report is submitted).  Part of the semester grade is based on this presentation.  The audience, composed of students, faculty, and alumni, are allowed to give feedback and their opinions are considered when the students agree on their set preliminary design.  This is succeeded by the detailed design phase, where most of the analysis takes place.  Again, a presentation/report is required and although the audience’s opinion is again considered, it is the responsibility of the professor to check the correctness/validity of the students’ analysis.  This typically concludes the first semester.

The second semester begins with production planning, solid modeling, tooling design, and design for manufacture.  At this point a design for manufacture review presentation is given, and upon further review by the faculty, the fabrication stage begins.  This part of the process is considered highly valuable because it is probably the only time in one’s academic career where a design is to be physically fabricated (although fabrication may take place in other classes, here the entire project is dependent on its quality).  The Mechanical Engineering department relies heavily on the use of CAD/CAM to produce many of the students’ designs, as to further emulate the current industry trends, but the use of conventional machinery is also required.  In parallel with the actual manufacturing, students work on blueprints, bill of materials, and the final report.  When the manufacturing stage is complete, assembly begins, followed by testing, and of course, iteration.  Since many of these projects are entered into student design competitions, the final evaluation is usually partially based on competition placement.  Students are also required to give a final presentation and produce a final written report.

B.4.4 General Education and American History and Government

The California State University System (CSU) requires that each baccalaureate graduate must complete a program of General Education requirements in addition to a major program of study.  California State University, Northridge believes that a liberal education must explore our cultural heritage through basic studies in the arts and sciences and at the same time prepare students for success in a chosen occupation or profession.  Some of the objectives of a general education include: an effective understanding and use of the written and spoken forms of communication; a spirit of inquiry into the past and into the future in order to cope with conditions in a continually changing world; and an understanding of the responsibilities and rights of citizenship in the community, nation, and world, as preparation for effective participation in today’s and tomorrow’s society.  These objectives meet professional requirement (c) in Criterion 4.

The General Education program for ME students consists of a total of 36 units which includes the 6 units for Title 5 (2 courses).  The required courses are in the following categories:

Basic Subjects: One course in written communication and one in oral communication.

Humanities: One course in literature, one in fine arts and one in philosophy/religion.

Social Sciences: Three courses – MSE 304 Engineering Economics satisfies the requirement of one of the three courses.

Comparative Cultural Studies: One course in the history of western civilization, one in international studies, and one in intra-national studies.

California law prescribes as requirements for graduation that each student demonstrate competence in understanding (1) American history, institutions, and ideals, (2) the constitution of the United States, and (3) the principles of state and local government as established in California.  To meet these requirements students must take one 3-unit course in U.S. history and one in government.

In addition to the above requirements there is a University constraint that 9 units selected from at least 2 different sections must be upper division and must be taken after the student completes 60 units.  There is an additional requirement termed the Humanities and Social Sciences Concentration for all engineering majors.  All engineering students must complete 9 units focusing on one general topic or theme.  The requirement is that 6 of these 9 units be upper division.  This requirement can also be met by taking 12 units in a concentration with 3 units in upper division. Table I.D-2 summarizes the General Education requirements of the University.

B.4.5 Communication

For many years the University as well as the ME Department have recognized oral and written communication skills.  At the same time the Department is aware of the impact of the computer based electronic age as well as the increased sophistication in the process of assessment of the education of engineers.  As noted in “The CDIO Syllabus-A Statement of Goals for Undergraduate Engineering Education, MIT 2001”, other facets of communication are delineated such as: Electronic/Multimedia Communication and Graphical Communication.  The Mechanical Engineering Department has required that all of the graduates receive considerable training in all of these communication methods.

B.4.5.1 Written Communication 

The University requires that all students take a course in written composition with the stated goal that

Students should develop competence in writing for personal and interpersonal communication as well as artistic expression.  Through the practice of writing, students should develop the ability to reason critically, assimilate knowledge, and articulate what they have learned.

English 155 or an equivalent course is required of all freshmen as part of the General Education requirement.  To reinforce what they have learned and to increase writing proficiency, report writing is an integral part of many of the upper division courses as well as all of the lab courses and senior design.  

To assure that students, regardless of major, have attained the necessary writing competency for graduation, all must pass a Writing Proficiency Examination.  

B.4.5.2 Oral Communication

The importance of oral as well as written communication is stressed throughout the curriculum.  The University requires a course in oral communication with the stated goal that

Students should acquire a clear understanding of basic concepts and practices associated with public speaking and should appreciate the role of public speaking in a democratic society.  Students should be able to deliver speeches in accordance with the principles of oral presentation.

These skills are reinforced in a number of Department courses where students are expected to present the results of their work.  Oral presentations are quite common in all senior design courses both in design reviews and in the final presentation.

B.4.5.3 Electronic/Multimedia Communication

All ME graduates have had considerable experience in electronic presentations.  The Department has two video projectors, each with a cart and a computer.  The students use this equipment when making presentations associated with senior design or other class projects.  Most presentations use illustrations produced by Power Point although Pro-E, Matlab, and other software are also employed.

B.4.5.4 Graphical Communication

Graphical communication for engineering covers a wide range of techniques ranging from simple hand sketches to the most sophisticated 3-D drawings.  Tables, graphs and charts are routinely required of students in most upper division courses as part of report writing as well as in homework problems that ask for results to be plotted or tabulated.  Students in senior design are required to use CAD/CAM software to produce their designs as well as making blueprints and a bill of materials.  Basic PRO-E is taught in ME 330A, which is a required course for all ME students.
B.4.6 Modern Engineering Tools

The Mechanical Engineering Department emphasizes the use of modern engineering tools, both hardware and software, throughout the curriculum.  Our department views these “modern” tools as computational tools which aid in the solving of engineering problems, both in the classical sense as well as in the modern sense.  For instance, students are solving problems using sophisticated software and hardware, which could not be solved until recently.  Such problems include computational fluid dynamics, solid modeling, finite element analysis, flexible body kinematics, and computer aided manufacturing.  Below is a summary of both the hardware and software capabilities of the Mechanical Engineering Department.

· Hardware:  Computational hardware is utilized in a number of laboratories, of which the most important are listed below.

Design, Analysis, and Simulation Laboratory (DASL)- This laboratory was designed specifically to meet the computational needs of the engineering student through his/her junior and senior years.  The laboratory has two separate sub-sections.  Section one consists of 14 Pentium based personal computers networked together.  A presentation projector connected to the instructor’s computer resides in the middle of the lab.  Section one was designed to support our ME 309 (numerical analysis) classes, but is now used by many students for report writing, web access, programming, etc.  Section two consists of 16 dual Pentium based personal computing workstations running under the Windows NT operating environment and two Unix based workstations.  Again, a presentation projector connected to the instructor’s computer resides in the center of the computer cluster.  All computers are connected to the same network.  Computers in section two are very powerful and are used primarily for problem solving where computational power such as in solid modeling, computational fluid dynamics, computer aided manufacturing, and finite element analysis.  The Unix based workstations are also linked to the Colleges Super-computer, which also is capable of powerful calculations.

Measurements and Mechatronics Laboratory-This laboratory was recently created to meet the ever-growing demand for Mechanical Engineering students who excel in the electro-mechanical stem.  The laboratory contains ten complete Pentium based personal computers fully equipped with data acquisition and motion control hardware.  This laboratory is currently being updated to include state of the art modern tools such as canned data acquisition and control experiments (we have recently purchased three experiments: magnetic levitation, two degree of freedom spring mass damper with disturbance, and servo trainer).

CAM/CAM Laboratory-Also known as the Gene Haas manufacturing laboratory, it contains six dual Pentium workstations operating under Windows NT.  Each machine is connected to the network, but also connected to this network are two state-of-the-art numerically controlled machines (CNC vertical mill and horizontal lathe).  This lab was designed to support computer-aided design and manufacturing.

· Software:  Virtually all of our upper level classes use software to some degree.  The software listed 
Computer aided design


Autocad-two and some three dimensional drafting


Pro-Engineer-three dimensional solid modeling and surfacing


Pro-Mechanica Structure-finite element analysis of structures


Pro-Mechanica Motion-rigid and flexible body motion analysis


Pro-drafting-drafting package

Computer aided manufacturing

Erpirit-two and three-dimensional machining of solid models, output format compatible with lathe, mill, and wire EDM

Computational fluid dynamics

         Fluent-a commercial CFD program that is used mostly by graduate   

         students although some undergraduates have used the CFD code for special projects   

         such as in senior design to solve fluids and convection heat transfer problems.  

Data acquisition and control


Labtech Notebook-data acquisition package 


PMAC motion-motion control package

Animation


DPS Perception Video Recorder


Adobe GoLive 5.0


Adobe Premiere 6.0


Adobe Image Ready 3.0


Adobe LiveMotion


Adobe Illustrator 9.0


Adobe PhotoShop 6.0

General Engineering 


Excel-spreadsheet solutions


PowerPoint-presentations


Word-documentation


Visual Basic-basic programming


Visual C-C programming


Fortran

Table B.4.2 summarizes the software that is used in the required Mechanical Engineering courses.
Table B.4-2.    Software Used to Complete Analysis and Design Project (abridged) Major Software Used in Required ME Courses
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B.5 Faculty

There are eight full time faculty members in the Department, seven of whom are tenured, and one who has been a full time lecturer in the Department for over ten years.  Five of the seven are tenured full professors and one is an associate professor.  One of the full professors is in the Faculty Early Retirement Program and has been teaching half time.  Seven of the faculty members have received Ph.D. degrees from recognized universities within the United States.  Every member of the faculty in the Department is competent in the English language and communicates well.

Experienced practicing engineers are used as lecturers or adjunct professors to teach specific courses.  Most of these lecturers have had a long-term affiliation with the Department and two attend faculty meetings and participate in departmental affairs.  Furthermore these lecturers have extensive industrial experience enhancing their classroom instruction.

With a student-faculty ratio of less than fifteen the ME faculty provides a high level of student/faculty interaction.  The faculty has a close association with students through advising and counseling, classroom contact, senior design projects, and the ASME student chapter.  Each of the faculties has involvement in professional development including research, curriculum development and/or contact with local industry through consulting and joint research projects.  There is additional interaction with industry through the Honors Co-op program since student mentors meet regularly with the engineers who supervise the students.

The faculties have competencies to cover all of the curricular areas of the program.  Professors Prince, Lin, and Ryan have interests and competencies in mechanical systems, Professors DiJulio, Fox, Epstein, Ryan, Mincer, and Schwartz cover the thermofluids area and Professors Lin, Prince, and Mincer have interest and expertise in the dynamic systems and controls area.  Professor Fox also covers the Aerospace courses.

	Table B.5-1

Mechanical Engineering Department Faculty

	Name
	Rank
	Degree
	Area of  Specialization

	Di Julio, S.S
	Full
	Ph.  D.,Univesity of California, Los Angeles
	Thermodynamic Kinetics, Chemical Processes

	Epstein, M.
	Full
	Ph.  D., Polytechnic Institute of Brooklyn
	Fluid Mechanics, Numerical Analysis

	Fox, T.W.
	Full
	MS and Ph.D. Course work., University of Michigan
	Aerospace Engines, Alternative Energy System, System Design

	Lin, C.T.
	Full
	Ph.  D., University of California, Davis
	System Dynamics, Controls, and Design.  Biomedical Engineering.  Biomechanics.

	Mincer, T.R.
	Associate
	Ph.  D., University of Southern California
	Systems Design, Numerical Optimization

	Prince, S.P.
	Associate
	Ph.  D., University of Texas, Arlington
	Machine Design, CAD/CAM, Control

	Ryan, R.G.
	Lecturer
	Ph.  D., University of California, Los Angeles
	Thermofluids Experiments, Laboratory Development

	Schwartz, S.
	Full
	Ph.  D., University of Southern California
	Thermal fluids, Jet Flows, Microscale Flows


B.6 Facilities

Facilities supporting the Mechanical Engineering program are housed in a two building, engineering complex.  The original Engineering Building from the 1960’s consists of a four- story tower with administrative offices, faculty offices, and classrooms supplemented with a high bay laboratory/support wing.  A 50,000 square foot Engineering Addition was completed in 1994 with additional laboratory space, conference rooms and faculty offices.

The original Engineering Building was slated for renovation after completion of the new addition. Following the 1994 Northridge earthquake, the building was restored with FEMA money and the renovation plan postponed.  The addition, built to more modern earthquake standards, suffered little damage and move-in was only postponed a few months.  Following earthquake repair and refurbishment, the original building was re-occupied in fall of 1997.  Renovation of just the high bay wing is now anticipated during AY 2003/04.

Lecture/discussion space is centrally administered within the College, as are the administrative offices; laboratory space – including instructional, design/development, and research is assigned to individual departments for administration.  Library support is provided at the campus level and is discussed elsewhere in the self-study report.  Computational support comes from both outside the college and from within the college.  E-mail, web-access, and networking are provided centrally by the campus for all programs. Computer support for our laboratories, faculty offices, and administrative offices is provided internally at the college level.  An internal technical support staff helps maintain laboratories and supports student design activities.

B.6.1 Classroom Facilities

The University assigns lecture/discussion rooms to each of the campus’ colleges; the College of Engineering and Computer Science (CECS) is presently assigned the following rooms:

	Assigned Lecture Rooms

College of Engineering and Computer Science

	Room
	Seats
	Room
	Seats

	EN 2125
	38
	EN 2170
	45

	EN 2126
	43
	EN 2304
	49

	EN 2142
	40
	EN 2310
	49

	EN 2152
	42
	EN 2320
	75


Each semester, the CECS Manager of Academic Resources assigns classes to these rooms based on schedules proposed by each department in the college.  Laboratory space, including computational laboratories, is assigned to individual departments who schedule these facilities.   Many of the department’s laboratories include well-furnished briefing areas that can also be used for lectures and student classroom presentations.

Evaluation -The lecture space is in good shape, with white boards in many classrooms.  Standard projection equipment is readily available, including overhead transparency, 35 mm slide, video and computer projection carts.  The department maintains its own pool of projectors, which can be supplemented from a pool maintained in the campus central library.

The present classroom resources are more than adequate to meet the instructional needs of our Department. 

B.6.2 Faculty Offices

Within the CSUN College of Engineering, all full-time faculty has private offices; office selection is by college level seniority.  Most have white boards to support discussions with students, and all have personal computers connected to the campus network and printers; some printers are networks shared. Faculty participating in the early retirement program (FERP), part-time and emeritus faculty have shared offices. The department office complex which includes a private office for the Chair, an open space for the administrative manager and assistant, an adjoining private materials storeroom and a shared work/mail/Xerox room with the Electrical Engineering department meet the needs of the department.

Evaluation - As the original engineering Building was recently refurbished and many offices are in the newly opened Engineering Addition, all are in good shape.
B.6.3 Laboratory Facilities

In the fall of 1994 when the new 50,000 square feet Engineering Addition Building was completed, the Mechanical Engineering department was assigned four new laboratories while retaining all of its previous laboratory space in the original Engineering Building. This essentially doubled the total Mechanical Engineering laboratories floor space, that is now over 20,000 square feet, and relieved serious over-crowding and space shortages.  Most of the laboratory space is assigned to support undergraduate instruction; with limited graduate research space is “created” as required. 

Laboratory courses taught by other departments on campus and are taken by Mechanical Engineering majors are discussed elsewhere in the CSUN College of Engineering and Computer Science Self-Study Report(s).  These courses include CHEM 101L (Basic Chemistry), PHYS 220AL (Mechanics), PHYS 220BL (Electricity & Magnetism), MSE 227L (Materials Science), EE 240L (Analog Circuits), and AM 317 (Stress/Strain and Dynamics). 

Assigned laboratory space within the College of Engineering and Computer Science is summarized in the following table:

Laboratory Facilities

Mechanical Engineering Department

	Location
	Laboratory Designation  

 Courses Supported
	Condition
	Area

(ft2)
	Coordinator

	EA1116/18
	Design, Analysis & Simulation (DASL)

Supports all ME courses
	Very Good
	2779 
	Fox

	EA 1118A
	Secure storage and administration for DASL Supports EA 1116/1118 DASL Complex
	Very Good
	450 
	Fox

	EA 1123
	Systems Dynamics And Control 
Supports ME 384, 484, 609 and 684
	Good
	924 
	Lin

	EA 1123A
	Robotics & Biomedical Engineering Research 

Supports graduate and faculty research 
	Good
	658 
	Lin

	EA 1124
	Digital Media Development Laboratory

Supports interdisciplinary and departmental projects
	Good
	258 
	Epstein

	EA 1132
	Thermal-Fluid Systems

Supports ME 486A/B, 491 and graduate research
	Good
	1506
	Ryan/Schwartz

	EA 1132A
	Automotive Engineering
Supports ME 400, 486A/B, 560 and grad research
	Very Good
	2982
	Fox

	EN 2139A
	Rocket Engine Test Cell

Supports ME 491, 486A/B and graduate research
	Fair
	525
	Ryan

	EN 2139B
	Rocket Engine Test Cell Control Room

Supports ME 491, 48A/B and graduate research 
	Fair
	490
	Ryan

	EN 2161
	Measurements and Mechatronics

Supports ME 335, 435, 486A/B, 491 and research
	Very Good
	1520
	Ryan / Prince

	EN 2163
	Wind Tunnel

Supports ME 335, 486A/B, 491 and grad research
	Good
	2056
	Ryan/Schwartz

	EN 2163A
	Thermal Fluid Systems

Supports ME 335, 486A/B, 491 and grad research
	Good
	1120
	Ryan

	EN 2169
	Haas Numerical Control Machining
Supports ME 330A, 330B, 486A/B, 595AMD
	Very Good
	3880
	Prince

	EN 2169A
	Environmental Engineering Design
Supports ME 486 A/B, 491 and CE Senior Design
	Good
	250
	DiJulio

	En 2169B
	Environmental Engineering Laboratory
Supports ME 486 A/B, 491 and CE Senior Design
	Good
	450
	DiJulio

	EN 2169C
	Mechanical Design/Manufacturing
Supports ME 330A, 330B, 486A/B, 595AMD
	Very Good
	300
	Prince

	EN 2169D
	Engine Dynamometer Test Cell
Supports ME 486 A/B, 491 and graduate research
	Good
	400
	Prince


Recent Laboratory Developments:

Three significant laboratory developments have occurred since the last accreditation visit: 

(1) 
A Measurements/Mechatronics laboratory has been developed to support two new courses in the recently revised Mechanical Engineering program.  Mechatronics (ME 435) was taught for the first time in spring 2001 and Measurements (ME 335) will be taught for the first time in fall 2001. The development of these two labs began over a year ago; equipment and new experiments are being added.  Since the instrumentation and equipment required for each course have some overlap, both courses share workstations and much of the instrumentation. 

(2) 
A new numerically controlled machining laboratory (Haas Lab) has been developed to enhance the mechanical design portion of our program; this program benefited from NSF funding coupled with a generous donation from the Haas Corporation.  This facility significantly enhances our revised mechanical design sequence, enabling students to traverse the design process from concept to hardware in a paperless manner.

(3) 
The Automotive Engineering laboratory now has a computer-controlled environmental test chamber with both engine and chassis dynamometers for ambient temperature (-20 (F to +120 (F) testing, including a limited altitude engine testing capability.  This facility was designed by ME seniors for the capstone experience over the past several years and has been built collaboratively with campus Physical Plant Management staff.

Measurements/Mechatronics Laboratory (EN  2161)

This is a new laboratory supporting a new two-course sequence in the Mechanical Engineering curriculum.  ME 335 (Mechanical Measurements) which emphasizes engineering measurements, transducers, signal conditioning, data acquisition, and data analysis, followed by ME 435 (Mechatronics) which emphasizes control of mechanical devices such as motors and valves. 

Ten student laboratory stations have been purchased with college funds ($50,000+) for this laboratory.  Delta Tau, a local manufacturer of motion control equipment, has donated ten complete motion control packages (~ $75,000) to supplement the University’s funding.  Each station consists of a workbench with a personal computer containing data acquisition and control boards, related software, an analog/digital trainer board, a Delta Tau PMAC II motion control package, a voltmeter, a set of hand tools, and an oscilloscope. A variety of sensors have been purchased for this lab, including thermistors, thermocouples, pressure transducers, potentiometers, and strain gages, along with the necessary signal conditioning equipment. 

Evaluation - This new facility has been well supported at both the department and the college level and is ready to go.   ME 435 was taught for the first time in Spring 2001; ME 335 is scheduled to be taught for the first time in fall 2001.

Haas Numerical Control Machining Laboratory (EN  2169)
The Haas laboratory has three distinct functional areas: (1) a numerically controlled machining area, (2) a conventional machining area, and (3) a student machine shop.  

Numerical Control Machines.
  In 1997 the Mechanical Engineering Department received funding for the NSF proposal “Development of a Paperless Machine Design Research Facility at California State University, Northridge”, for the amount of $103,993, with a University matching fund of $44,569.  The intent was to upgrade the existing machine design and manufacturing facility to include modern machining and computational tools such as computer aided design (CAD) and computer aided manufacturing (CAM).  The Haas Corporation, a local producer of numerically controlled machining equipment, then donated two state-of-the-art CAM machines (approximate value: $200,000), thus freeing up the bulk of the grant to be used elsewhere in the lab.

The Numerically controlled machining area is used primarily for senior design but will has been used in the future to support CAD/CAM classes.  The capabilities include a high performance computer workstation with CAD and CAM software, a numerically-controlled horizontal lathe (Haas HL-2) machining center with live tooling capability and a numerically controlled vertical mill (Haas VF-2) machining center with four-axis capability.  The setup includes ultra high-speed machining software, and a variety of tooling with a full set of metrology devices.

Conventional Machines.  The conventional machining area supports junior and senior level classes such as ME 330A and ME 486A/B.  Equipment in this subdivision includes: horizontal lathe, vertical milling machine, gear hobbing machine, gear/spline shaping machine, vertical cut off saw, horizontal band saw, hydraulic shear, grinders, tube benders, MIG and TIG welders, plasma cutter and control robot, and assorted hand tools.  

Student Machine Shop.  The student machine shop is available to all students who have passed the basic machining exam and is available approximately 20 hours per week.  Students enrolled in any Mechanical Engineering class may use this facility under direct supervision, and this lab includes the following equipment: horizontal lathe, vertical milling machine, grinders, saws, hand tools, metal shear, metal brake, bead blaster, and a variety of machine tooling.

Although this lab supports the entire Mechanical Engineering curriculum, the major focus of has been on its use in the two-semester senior capstone sequence (ME 486A/B).  ME 486 require extensive knowledge of machine design and manufacturability.  Each student is required to design a piece for a large project and then fabricate it.  For example, one of our recent senior design projects focused on fabrication of a formula style vehicle (a miniature racecar) to compete in a national student competition.  Students were required to design the entire vehicle and then fabricate it, making extensive use of both CAD and CAM.  The entire vehicle was modeled using a solid modeling CAD package, and many of the parts were then converted into CAM files, which were then manufactured using the numerically controlled equipment.

Evaluation – This recently enhanced facility is in good condition; the student shop needs support, particularly supervisory support.  The college has just completed an assessment of its technical support capability and staff; this will be reviewed further during the coming year.  It is anticipated that more support will be forthcoming in the near future.
Automotive Engineering Laboratory (EA  1132A)

This facility supports development and test activities for automotive capstone design projects, automotive testing and graduate research.  This ~ 3000 square foot laboratory contains 4 functional areas: (1) power-train electronic support (including hybrid electric power systems), (2) automotive power trains tear-down and assembly, (3) vehicle assembly and (4) an automotive environmental test chamber.

Key features include an environmental test chamber with it’s bi-directional chassis dynamometer, an eddy-current engine dynamometer test stand, and a 7500 # hydraulic vehicle lift to support vehicle assembly/disassembly.  The environmental chamber, which was a senior design project, has been designed to test vehicles in a temperature/humidity-controlled environment from –20 (F to +120 (F.  Although no altitude capability was designed into the chamber, operation at limited altitudes can be simulated for air- breathing engines with restricted engine airflow.  The chamber is being developed as a collaborative project between the Mechanical Engineering program and the CSUN campus Physical Plant Management staff.

Design and development of the computerized control station is almost complete (another senior design project.)   When finished (expected fall ’01), it will provide computer controlled dynamometer operation, environmental control operation, test article control, data acquisition, and both voice and visual communications between the chamber and the control station.

Evaluation – This lab meets the needs of the program. It is a relatively recent development nearing completion; additional funding for instrumentation would be helpful.  It is anticipated that the environmental test chamber will be attractive to local industry and our plan is to promote industry-sponsored engineering design clinics that will involve our students in “real-world” projects.  At this point discussions are under way with two area firms with industry-sponsored testing expected to start this fall.  Funding provided by these clinic sponsors will be used to support laboratory enhancement.

Established Laboratories:

Design, Analysis & Simulation Laboratory (EA 1116/1118 complex)


The Design, Analysis & Simulation Laboratory supports the computational needs of students taking upper division (300-400-500 level) courses in Mechanical Engineering and provides a focused working environment for group activities, including oral presentations.  This ~ 3000 square foot facility has three distinct areas – a high end computational networked cluster of 16 Pentium II machines, a second cluster of 16 networked Pentium machines, and a group study area.  

The laboratory is equipped to support traditional engineering design activities, including Xerox, fax, binding, outside phone, black & white laser (both A & B size) and color laser printers, inkjet plotting (to D-size), group discussion and oral presentations.  Overhead, slide, video and computer projection systems (both SVGA and XGA are available.)  A digital camera, video camera, and color scanner with appropriate software are also available.

To support electro-mechanical and data acquisition activities, the lab includes several portable data acquisition systems (IO Tech), an array of transducers (including velocity probes, humidity probes, pressure transducers, dynamic position probes, accelerometers, thermocouples, current shunts, etc), analog oscilloscope, digital scope with RS 232 link, signal generators, DC power supplies, digital voltmeters, and a clamp-on ammeter (to 600 volts).

The computers are networked and administered locally with access provided to the “outside world.”  The “low-end” cluster of 16 Pentium machines (P 166 with 128 MB ram and 4 GB hard drive) supports MS Office, modest CAD and less computationally stressful applications. A required core course in numerical analysis (ME 309) taken by all Engineering students and most Computer Science students is taught using this group of machines.  

The “high-end” cluster of 16 Pentium II/III machines (mostly dual P II with 256-MB ram and 17 GB hard drive) supports the more demanding applications including solid modeling, finite element analyses, large scale dynamic simulations and computational heat transfer and fluid dynamics.   Advanced digital effects and animations are also taught with these machines in a multi-disciplinary setting; these applications have harnessed up to 12 dual P II’s to parallel render a single animation (reducing the required clock time from 3 days to about 3 hours!) Students with access to the high-end cluster each have individual z-drives, and where appropriate, group-access directories to support projects, especially senior design projects.

All computers operate under Windows NT; software available to students includes the complete MS Office suite, AutoCAD 2000, Solid Works, Pro-Engineer 2000i2, Pro-Mechanica, Fluent, Algor Finite Element applications, Matlab, Labview, Esprit, Dynamics of Machinery, Working Model 2D, Enport, 3D Studio Max, and Character Studio.

The lab also has an SGI Indigo II with an R10, 000 processor, 768 MB of local ram and 24 GB of hard drive space.  This machine has supported Pro Engineer, Pro-Mechanica and the CFD software Fluent.  It can also be used as a graphics workstation linked to the CSUN NCC’s (Northridge Computational Center) SGI Origin 2000 supercomputer.

Evaluation – This laboratory meets the current needs of the Mechanical Engineering program (even though there is always room for refreshment.)  The refreshment policy for the computers in this laboratory follows a “ripple-down” process.  As funds for new equipment become available, existing high-end machines are upgraded and the replaced equipment is “rippled-down” to the “low-end” computing cluster.  The computers are configured, parts purchased and assembled in the lab.  Monitors, keyboards, mice, floppy drives, etc have a longer functional life than processors, memory and motherboards, allowing us to simply upgrade processors, memory and fixed disks at less cost than full replacement.   

Within the next couple of years, we expect to refurbish our “high-end” cluster and to ripple down the existing dual 300 MHz Pentium II’s and simultaneously expand the number of seats to 24 single processor P-II 300 MHz seats.  Three new seats of dual 850 MHz P-III’s with up to 2 GB RAM are coming on line for the high-end cluster during Summer 2001.  These new seats will support networked computational fluid dynamic studies, as well as large-scale solid modeling with stereoscopic visualization.

System Dynamics and Control Laboratory (EA 1123)

The System Dynamics and Control Laboratory supports instruction in four of the department’s courses – ME 384 (System Dynamics), ME 484 (Controls), and at the graduate level, ME 609 (Simulation of Dynamic Systems) and ME 684 (Design and Control of Dynamic Systems).  This instructional laboratory has workbench stations to accommodate 10-12 students per lab session. The Fluke Corporation donated several bench-top measurement instruments.  The computers are networked locally with access to the campus network and the outside world. 

The development of and instruction in this lab follows a limited budget approach.  Students have access to a basic set of instruments and follow a “Mechatronic Development” approach.  That is, students are required to analyze and design a system, size components, select sensors, measure variable signals, build the drive circuitry, test the system, develop the software, and finally test and tune the control system. This process requires students to complete a design cycle for developing and building a control system.  

Biotechnology is an emerging area on the CSUN campus; Mini-Med has recently located a major new facility on space leased from the University. A growing biomedical engineering curriculum is currently being offered jointly by the Mechanical and Electrical Engineering departments. 

Evaluation - The department would like to add more turn-key systems to allow students to spend more time analyzing, running and tuning to illustrate system dynamics and control features; budgets are limited however.  Specifically, we hope to obtain a torsional disk apparatus, an industrial plant emulator, a magnetic levitator, an inverted pendulum, a control moment gyroscope, and the supporting software required.  These packages would enhance students' learning and understanding about time and frequency response of dynamic systems.  The PC’s in this lab were recently upgraded from IBM 486 class machines to HP Pentium Pro 200 MHz machines thorough a generous donation form Nestle’ Research and Development.

Support for the interdisciplinary biomedical/bioengineering program is required; we hope to acquire several sets of biosensors and bio-potential electrodes to enable physiological measurements.  Each set of devices includes Bio-Bench Physiological Data Acquisition and Analysis Kits and the required sensors and electrodes for making measurements.  Anticipated costs for 10 sets is ~ $27,000.  Funding is uncertain at this time.

Robotics and Biomedical Engineering Research Laboratory (EA 1123A)

This lab supports graduate projects and faculty research in robotics, tele-robotics, biomechanics, robotic applications in medical procedures, and controls for mechanical applications.  Several student-built tele-operated robots, one IBM robot, and their controllers are housed in this lab.  Participation of students from different engineering disciplines has been encouraged. 

Evaluation - The increase in research activities and the number of various projects and equipment requires more space for this research lab; although we have recently acquired several Pentium Pro 200 computers, higher speed computers are still needed to meet more demanding research project requirements. 

Digital Media Development Laboratory (EA  1124)
The Digital Media Development Laboratory was created to enhance the ability of students to visualize complex engineering and scientific phenomena.  Examples are: (1) clarifying the concepts of Lagrangian and Eulerian frames of reference though the use of digital animations of fluid flow around bodies, and (2) animations that provide examples of pressure wave propagation under conditions of subsonic, transonic and supersonic flows.   The laboratory has also supported multi-disciplinary digital effects activities bringing students from Engineering, Computer Science, Art, Film, Theatre and TV together.   

Currently, the hardware being used in the Laboratory consists of two high end Pentium PCs, two video editing systems (one for ¾ inch NTSC video, and one for ½ inch VHS and S-VHS video), a large screen video projector, and a VHS/S-VHS video camera.  Software includes a DPS Perception Video Recorder that provides the capability of digitizing existing composite and S-VHS video for use in digital nonlinear editing as well as output to analog video, and 3D Studio Max digital animation software. 

Evaluation - Coupled with access to the digital effects software in the department’s Design, Analysis & Simulation Laboratory, this facility meets current needs.  It is anticipated that video will be more extensively incorporated into oral presentations with power point by future students.  Some use of the digital effects has been incorporated into senior design presentations; we expect that to continue.
Rocket Engine Test Cell (EN  2139A)

The Rocket Engine test cell houses a small, alcohol burning, 50 pound thrust liquid fueled, rocket engine.  Both ME seniors and graduate students use this facility to become familiar with liquid rocket engine fundamentals and rocket engine testing.  Graduate students have repaired, upgraded and added computerized data acquisition in recent years.  The department periodically offers aero-propulsion courses, mostly “on-demand;” many of our graduates find employment with local aerospace companies such as the Rocketdyne Division of The Boeing Corporation.

The test cell can also be used for conducting potentially hazardous experiments; e.g., those that are extremely noisy, operate under high pressure, or perhaps high speed rotational experiments (flywheels, etc).  A high-pressure air source is scheduled for the test cell; a compressor and appropriate storage tanks are available.

Evaluation - The rocket engine is in good condition, with the exception of two sticky control valves that need replacement.  The installation of the pressurized air system needs to be scheduled.

Rocket Engine Test Cell Control Room (EN  2139B)

The Rocket Engine Control Room contains the rocket engine test control station, a PC-based data acquisition unit, and the supporting nitrogen and oxygen gas bottles.  The data acquisition unit is a recent addition, which has improved the data collection procedure considerably.  A digital I/O board has been purchased to replace the existing antiquated control unit.  The implementation of the new control system has been assigned to an appropriate graduate student.  The upgrade of the control unit should simplify the rocket engine’s operation, which will enhance its instructional utility.

Evaluation – With installation and shakedown of the new control system, this facility will be ready for future engine testing demonstrations.

Wind Tunnel Laboratory (EN  2163)

The Wind Tunnel Laboratory houses a closed circuit subsonic tunnel with a ~ 4 square foot, atmospheric pressure test section, capable of speeds up to ~ 220 MPH.  The subsonic tunnel includes a force balance, which can presently measure lift, drag, and pitching moment on various models. The subsonic wind tunnel is used by undergraduates in ME 391 and ME 491, and by graduate students performing experimental research in fluid mechanics and heat transfer.  This facility is used frequently by our students.

A blow-down supersonic wind tunnel with ~ 25 square inch test section. The supersonic tunnel uses a Schlieren system to visualize shock waves over model wing sections and is useful for demonstrations of shock wave phenomena.  Pressure distributions over diamond shaped wings can be measured with a manometer based pressure measurement system.  The tunnel has several fixed rectangular “throat plus” to vary test Mach Numbers from 1.0 to 4.5.  This facility is little used at this time, but available.

A simple open loop wind tunnel capable of generating low Reynolds flows is also available for individual student projects.  The test area cross section has a 14” diameter.  Another supersonic tunnel/nozzle experiment, with a 2 square inch test section, is in storage and needs repair from damage suffered during the ’94 quake.  This tunnel has a continuously variable cross-sectional area throat.

Evaluation - The subsonic tunnel is in good condition; the force balance readout system has recently been upgraded and integrated with a PC-based data acquisition system. The supersonic tunnel is in working condition; the control valve was recently rebuilt, but the Schlieren system needs repair.  The portable open-loop tunnel is in good shape and is regularly used to support student projects.

Thermo-fluid Systems Laboratory (EN 2163A/EA1132)

Several traditional thermal-fluids demonstration experiments to support the ME 391/491 sequence is located in the EN 2163/2163A complex. The equipment includes a centrifugal pump test stand, centrifugal fan test stand, a pipe rack for measuring flow losses, a fluid level control apparatus, a heat exchanger demonstrator, a heat pump, a vapor-compression refrigeration demonstrator, and a portable open-loop wind tunnel. 

EA 1132 is used to support projects performed by students in the ME 491 experimental methods course and by ME graduate students with an interest in experimental work in the thermal-fluids discipline.  A variety of special instrumentation purchased with the “new-building Group II funding” is available to support ME experimental projects.   Two PC’s are available to support numerical heat transfer/fluid dynamic studies using SINDA/3-D and SINDA/FLUINT software.  This room also supports senior design project activities. 

Evaluation – The facilities meet our current needs.  With the recent program modification that replaces the existing ME 391 (1) and ME 491 (3) with a more focused emphasis on measurements (ME 335) and a reduced emphasis on traditional theory demonstration experiments, these more traditional experiments will be reviewed in the near future.  The new ME 491 (1) will retain a focused selection of experiments and continue the experimental design flavor of the previous 3 units 491 course.  

The departments senior design projects are picking up a stronger experimental flavor and have utilized a number of these experimental capabilities.  For example, during the Spring 2001 term, students working on an automotive engine dynamometer project needed to establish a calibration facility for an engine air mass flow sensor and coordinated their senior design project with the experimental methods project for ME 491.

Environmental Engineering Design Support Lab (EN  2169A)

This area is used as a workroom, meeting room and a computational support room for projects associated with senior design and masters projects related to environmental engineering.    Equipment available includes two PC’s (with data acquisition boards inside), a Macintosh computer and two laser printers.  Ample software is available to support data acquisition, analysis, and reports documenting results.

Evaluation - This facility meets our current needs; the computers will probably need upgrading in the near future, which will come from the department’s normal equipment budget allocation.

Environmental Engineering Laboratory (EN  2169B)

This facility provides for laboratory demonstration of soil remediation processes for field implementation by senior students emphasizing environmental engineering.  Our students have been involved in site characterization, laboratory modeling, pilot test, and field scale design for two sites; namely, a Mobil Oil Co. service station and Southern California Gas Company gas storage and fueling facility.  These sites are located near the campus and have allowed for students’ direct involvement in the process of remediation system design.  

In the laboratory, students have designed, fabricated and carried out measurement and analysis on two laboratory models.  These models represent soil vapor extraction and air sparging remediation processes for unsaturated soil (vadose zone) and saturated zone (groundwater).  The contaminants are petroleum hydrocarbons.  The equipment designed and fabricated by students consists of packed columns, which represent underground soil and core samples from the site placed in pressure vessels.  A gas chromatograph is used for analytical measurements.  A condenser system was designed and fabricated by students to collect removed contaminants for measurements.

Evaluation – This facility meets our current needs; the companies with nearby remediation sites have supported acquisition of parts and components.

Mechanical Design/Manufacturing Laboratory (EN  2169C)

Computer-Aided Mechanical Design and Manufacturing support for senior design projects in the Haas Laboratory is housed in EN 2169C.  Several high-end P-II workstations along with support for printing, plotting, copying, outside design support telephone line, and a reference library for these projects is available. 

Evaluation - This laboratory meets our instructional support needs; adequate resources are available for refreshment and modest enhancement.  Recent NSF funding, supplemented with a campus cost-share helped establish this mechanical design/manufacturing support facility

Engine Dynamometer Test Cell (EN  2169D)

The Engine Dynamometer Test Cell supports an undergraduate elective laboratory (ME 462) for internal combustion engines, capstone design projects (ME 486) and graduate research in support of alternative fuel control systems, diesel fuel management systems, and emissions abatement.  Students disassemble/reassemble engines to gain insight into engine design, learn to map engine performance, including emissions, and to test engine components designed for their senior projects. Graduate students are able to develop and demonstrate automotive engine thesis projects (culminating experience) in the cell.  

Equipment currently available includes an Engine Dynamometer/Data Acquisition System and a Horiba exhaust gas analyzer capable of measuring CO, CO2, O2, THC, and NOx concentrations in engine exhaust.  Software is available for developing engine maps to better control operating conditions, to improve engine performance, and to reduce emissions. Emissions are measured on the exhaust gas analyzer. Two large engines (GM 8-cylinder) which can burn either gasoline or natural gas are used for research purposes.  Undergraduate students have conducted research with faculty using various engines such as CFR and GM V-8.  Results of their studies have been presented at technical conferences and published in proceedings.
Evaluation - All of the equipment in this lab has been purchased recently and is in excellent condition.  This includes computers, printer, hand-held oscilloscope, analog oscilloscope, data acquisition system, various engines, fuel injection systems, motion control equipment, and in-cylinder pressure transducer.  The Horiba gas analyzer was funded through grants from the National Science foundation (NSF) and the South Coast Air Quality Management District (SCAQMD).  

B.6.4 Support Services

Lab Technical Support  

The engineering shop staff handles laboratory maintenance, both regular and special, as well as the servicing of laboratory equipment. This staff has six full time positions including the shop supervisor, a machinist, one carpenter, and two electronic technicians.  The shop supervisor, who reports to the dean, is responsible for overseeing the work assignments of shop personnel. Although this method for providing technical support to the College faculty and staff removes the shop staff from direct departmental control, it does allow a wide range of expertise to be provided to all the departments in the College.

The engineering shop has a full machine shop, a wood working shop and an electronics support shop.  This provides the necessary facilities for assisting in both instructional laboratories and, to a limited extent, to research laboratories.

College Computing Staff Support

The College Computing Services Office has a supervisor and six full-time staff members.  They also have a half-time clerical, one-student assistant to support the other staff members and two to three student assistants to staff a help desk.  This office is responsible for the maintenance of all the computers in the College.  This includes the College server facility, computer laboratories, faculty office computers, and staff office computers.  If time permits they are also available to assist faculty with their home computers.

The College server provides local service for email and web pages.  It also allows local control of network services to implement necessary changes for College laboratories.  These servers also provide backup facilities for desktop computers and allow students to use the server to store their work so that they may use any computer in the College to continue an ongoing project.  The local network also allows the College to authenticate users of College computers and control print quotas for users.

The Computing Services staff has expertise in Unix, Macintosh, Windows, Office and a variety of other programs.  They are able to install and maintain more complex programs such as computer-aided design tools, but they do not have expertise in the operation of these tools.  They are also able to handle simple hardware changes such as replacement of drives and memory.  More complex repairs are sent out.

Work requests from any faculty or staff member may be submitted through an on-line requisition system or through the help desk.  There is an established priority system that places the highest priority on repairs required for instructional computer laboratories.

B.6.5 Financial Support for Laboratory Facilities Outside of College

The main financial support of the Department’s laboratory facilities, equipment, and instrumentation originates with the Office of the Dean of the College of Engineering and Computer Science. Additional funding for equipment and instrumentation has been obtained from University grants, governmental agencies, and industry. The following table shows the financial support from these sources, which has been used for both laboratory development and research by the faculty.

	Laboratory Financial Support-1996-Present

	Project
	Donor
	Lab Location
	Professor
	Amount ($)
	Year

	Non-Newtonian fluid behavior
	CSUN mini grant
	Measurements lab
	Ryan
	4,800
	1996

	Air conditioning experiment
	ASHRAE
	Measurements lab
	Ryan
	3,850
	1996

	Thermal analysis master’s project
	Lockheed-Martain
	Thermal-fluid systems lab
	Ryan
	7,000
	1997

	Experiment Development
	Julian Beck grant
	Measurements lab
	Ryan
	4,850
	1999

	Thermal analysis-masters’ projects
	Boeing-Rocketdyne
	Thermal-fluid systems lab 
	Schwartz
	9,000
	1996-2000

	Air sparging senior design project
	University Corp
	Environmental lab
	DiJulio
	2,500
	1996

	Bilateral control system
	Research and Sponsored Projects
	Controls lab
	Lin
	5,000
	1996

	Surgical device design
	University Corp
	Controls/biomedical lab
	Lin
	7,000
	1998

	Robotic studies
	Student grants
	Controls
	Lin
	5,000
	1996

	Machine Design
	NSF
	Manufacturing
	Prince
	148,000
	1997

	Machine Design
	The Haas Corporation
	Manufacturing
	Prince
	200,000
	1997

	Formula SAE
	Lockheed-Martin
	Senior Design
	Prince
	5,000
	1997

	Formula SAE
	Associated Students
	Senior Design
	Prince
	2,500
	1997

	Formula SAE
	Associated Students
	Senior Design
	Prince
	5,000
	1998

	Formula SAE
	Associated Students
	Senior Design
	Prince
	5,000
	1999

	Formula SAE
	Instructionally Related Activities
	Senior Design
	Prince
	10,000
	2000

	Future Car
	~100 Industrial 

Sponsors
	Senior Design
	Fox
	400,000
	1996-1999

	Automotive Environmental 

Chamber
	Physical Plant

Management-

University
	Senior Design
	Fox
	100,000
	1996-2001


B.7.  Institutional Support and Financial Resources

B.7.1 Budget Processes

The budget for the California State University system is set through the state budget process.  The 2001-2002 fiscal year starts on July 1, 2001.  Budget recommendations for this fiscal year were developed by the CSU Chancellors Office and Trustees and submitted to the Department of Finance during 2000.  The results of this budget development process were presented to the legislature in the governor’s budget message in January 2001.  The final budget is supposed to be approved by July 1, 2001.  The budget specifies funding for each campus.

Sometimes special initiatives are funded on a system wide basis.  For example, during the 2000-2001 fiscal year the legislature allocated $10,000,000 for programs in engineering, computer science, biotechnology, nursing, and agriculture.  These funds, called the strategic workforce initiative, were then allocated to the individual CSU campuses.

At the campus level, the budget process is based on the use of a base budget.  The main organizational units on campus, (Academic Affairs, Student Affairs, Administration and Finance, and University Advancement) submit proposals for incremental spending that are considered by the University Budget Advisory Board, which makes recommendations to the President.  The funding that the campus receives is then allocated to the major units, based on the proposals recommended by the University Budget Advisory Board and approved by the President.  The major units then make further allocations to their sub units.

Within Academic Affairs, funds are distributed to individual Colleges using a base budget approach.  Each College starts with the base budget from the previous year.  The budget is then modified to account for enrollment growth, faculty retirements, new tenure track hires, new staff positions, etc.  In any given year, the allocations to the Colleges are a combination of increases in the base budget and one-time funding.  For example, a cost of living increase would be an increase in the base budget.  Funds for new faculty recruitment would be one-time funding associated with the new positions allocated to the College.

Within the College, funds are allocated to individual programs in a number of different ways.  These are outlined below.

Faculty positions are allocated to programs based on their expected enrollment and the student/faculty ratios that characterize the program.  Typically, an average student/faculty ratio of 12:1 is used for engineering programs.  Slight variations around this average are made to accommodate the needs of specific programs.  Continuing tenure-track positions are fully funded at the base cost, plus the cost of raises.  Additional funds are provided to hire part-time faculty members to meet increased enrollment needs.  Requests for new tenure-track hires are based on programmatic needs.  Each year programs submit requests for new positions to the Dean who reviews the proposals, ranks them in priority order, and submits the requests to the Provost for final approval.  Funds for new tenure track positions come to the College as an increase in base budget along with one-time funding for faculty recruitment and start-up costs.

Operating expenses are allocated to programs based on the number of faculty positions.  The total amount of operating expenses for the College is adjusted each year to account for inflation and other increases to the College budget from the University.

Equipment funds are allocated based on proposals from each program.  Although the long-term goal is to provide consistent funding for each program, the use of annual proposals allows College funds to be disproportionately directed to programs where there is special need.  All department chairs in a meeting discuss the proposals from each department with the Dean.  The Dean then makes the final allocations of equipment funds.

The College, based on requests from individual faculty, allocates travel funds. College funds are typically used to provide about 80% of the expenses for the trip.  The funds allocated by the College are usually augmented, if possible, from departmental operating funds.  As with equipment funds, this centralized process for travel fund allocations is intended to provide disproportionate funding to areas where the travel demand is the greatest.  Faculties with external research grants are expected to use grant funds to provide most of their travel expenses.  The highest priority for travel funds is for faculties who are presenting conference papers.  However, a significant amount of funding is provided for faculties who are attending conferences for professional development.

B.7.2 Support Services

Support staff for the shop and information technology each have a supervisor who reports to the Dean’s office in the College organization chart.  They provide appropriate support services as requested by departments.  This allows a small staff to provide a range of expertise to all programs.  Within the engineering shop there are two electronic technicians, one machinist, one carpenter, and one equipment-support technician who report to the supervisor.  These individuals are available to work for all programs.  Similarly within the information technology group there are staff members who have specialized skills in Unix, Windows, and Macintosh systems.  Again, these individuals are available to handle the particular software needs of all programs.

B.7.3 Adequacy of Institutional Support

The programs in the College of Engineering and Computer Science have the highest level of funding, in terms of dollars per full-time-equivalent student, of any College on the campus.  This recognizes the high cost of such programs.  This cost arises from two areas.  One is the low student-faculty ratio required for instruction in these disciplines.  The other is the requirement for equipment for laboratory instruction.  Campus funding for new faculty positions recognizes the higher salaries required for positions in engineering.  Equipment allocations to the Colleges are based on a formula that weights existing equipment inventories by 70% and student enrollment by 30%.  This formula recognizes the need for programs with large amounts of equipment to replace that equipment on a regular basis.  The allocation of 30% based on student enrollment recognizes the ubiquity of computer equipment across all disciplines on the campus.

In addition to the campus allocations, the College has an active development program, which seeks funding from individuals, corporations, and foundations.  This program has resulted in significant donations of equipment and software licenses.  During the 2000-2001 academic year, the College, in conjunction with the College of Science and Mathematics, received a $600,000 grant from the W.  M.  Keck Foundation to set up an interdisciplinary Materials Science Research Center.

B.7.4 Achieving Program Objectives

The allocation of funds to programs is intended to allow programs to maintain their objectives.  The allocation process described above does this in several ways.  First, the adjustment of the student-faculty ratio to provide additional faculty positions for certain programs ensures that small programs can maintain their integrity.  Second, the allocation of equipment based on proposals allows individual programs to receive a disproportionate amount of funding as dictated by the specific requirements for those programs.  Third, the centralization of shop and information technology staff provides each program with a broad range of support skills as required by the program.

The Dean, Associate Dean, Department Chairs, Manager of Academic Resources, and the Director of Development hold weekly meetings to discuss a range of issues.  This group seeks to provide the overall leadership for resource allocations within the College.  The group holds planning meetings twice a year, prior to the start of each semester.  These planning meetings are intended to provide a longer-range view of the needs of each program in the College.  

Although every program in the College could use additional funds in an efficient manner to increase the effectiveness of their programs, the funding levels provide an adequate amount of support to achieve the program objectives.  The College is looking to increased external fund raising to provide the additional funds that will enhance the quality of the programs.

B.7.5 Faculty Development

Although each program is responsible for faculty development, the overall College allocation of “travel’ funds is used not only for travel expenses, but also for fees required for training courses.  Thus, the travel funding provides the support for faculty development.  In addition, the university provides a variety of internal grants that allow faculty to develop research proposals or new instructional ideas.  During the 2000-2001 academic year the campus provided a special allocation of funds for faculty development.  These funds were allocated to departments for their specific development requirements.

Faculty development within the Mechanical Engineering Department is primarily aimed at assisting the faculty in maintaining currency in their respective areas.  This currency includes the subject matter that they bring into the classroom as well as presentation technology.  The former can be assisted through encouragement to attend technical conferences, seeking internal research grants and/or externally funded research and outside consulting and the latter through faculty instructional support seminars, which are frequently offered.

B.8.  Program Criteria

B.8.1 Curriculum

B.8.1.1 Chemistry and Calculus Based Physics

As noted in Section 4, Professional Component, all Mechanical Engineering graduates are required to complete the five-unit introductory chemistry course Chem. 101and two, four-unit, calculus-based physics courses Phys 220A, Mechanics and Phys 220B, Electricity and Magnetism.  Both these physics courses have three hours of lecture and three hours of laboratory.

B.8.1.2 Mathematics

All ME graduates are required to complete three courses in calculus (Math 150 A, Math 150 B, and Math 250) as well as a course in differential equations (Math 280) for a total of 16 units.  In addition ME graduates take a course in numerical analysis, ME 309.

B.8.1.3 Statistics and Linear Algebra

The changes in the curriculum in the Mechanical Engineering Department include several lab classes where statistics is introduced into the course material.  In the old curriculum ME 391, Thermal Systems Measurement Laboratory introduced some of the basic elements of statistics.  This course emphasized data acquisition and error analysis and covered the concepts of density functions, Gaussian distributions, random and systematic errors, and error propagation.  Then at the senior level ME students took the course ME 491, Experimental Methods in Mechanical Engineering, where a considerable fraction of the course is involved with the statistical analysis of the data.  This same material will still be covered in the new lab classes, ME 335 and ME 491.

Linear algebra is introduced as part of a required course in Numerical Analysis of Engineering Systems (ME 309).  Various methods of solving a set of linear algebraic equations are covered during this course.  This material is generally encountered during numerical solutions of systems of linear and nonlinear equations solved in matrix notation.

B.8.1.4 The Ability to Work Professionally in Both Thermal and Mechanical Systems

The curriculum includes a set of required and technical elective courses that prepare our graduates to work professionally in both the mechanical and thermal system areas.  All Mechanical Engineering majors are required to take the following lecture courses in mechanical systems:

                MSE 227      
Engineering Materials

                CE  240         
Statics

                CE  316         
Dynamics

                CE  340         
Strength of Materials

                ME 330A/B   
Machine Design

                ME 415                    Kinematics of Mechanisms *

Additional content in mechanical systems is found in the required laboratory course, MSE 227L, Engineering Materials Laboratory, the required laboratory course, AM 317, Engineering Dynamics Laboratory, the required laboratory course, ME 335, Mechanical Measurements, the required course, ME 435, Mechatronics, and the required lecture course, ME 384, System Dynamics: Analysis and Simulation

The required courses in the thermal systems area include:

                ME 370                   Thermodynamics I

                ME 390                   Fluid Mechanics

                ME 375                   Heat Transfer

                ME 470                   Thermodynamics II

                ME 490                    Fluid Dynamics*

*ME 415 and ME 490 are required courses for the New-2 program.

Additional content in thermal systems include the required laboratory course, ME 491, Thermal-Fluids Laboratory, and the required lecture course, ME 384, System Dynamics: Analysis and Simulation. 

Under the guidance of a faculty advisor, each student selects upper division electives. If the student was a freshman after the publication of the 2000-2001 Catalog, that student will be considered to be on the New-2 program and will need 5 elective units. If the student was a freshman prior to the 2000-2002 Catalog, then 13 elective units are required.

The technical elective lecture courses in the mechanical systems area that are available to our students are the following: ME 409, Computer-Aided Mechanical Engineering, ME 432, Machine Design Lab, ME 484, Control of Mechanical Systems, Me 515, Dynamics of Machines, ME 560, Automotive Engineering, and ME 562, Internal Combustion Engines.

The technical elective courses in the thermal systems area are: ME 409, Computer-Aided Mechanical Engineering, ME 471, Power Plant System Design, ME 482 Alternative Energy Engineering I & II, ME 485, Principles of Pollution Control, ME 493 Hydraulics, ME 562 Internal Combustion Engines, ME 573 Chemical Reaction Engineering, ME 575, Applied Heat and Mass Transfer, ME 583, Thermal-Fluid System Design, and ME 590, Advanced Fluid Dynamics.

In addition all Mechanical Engineering majors are required to complete the senior design sequence ME 486 A/B. This major design experience utilizes student knowledge in both the thermal and mechanical systems areas. This major design experience is discussed in detail in Section B.4.3.

B.8.2 Faculty

Every faculty member’s responsibility includes active participation in the Mechanical Engineering Program from student advisement to curriculum issues. There are various ways the faculty maintains their currency in their profession. The vitae for each faculty member, in Appendix I.C, provide information regarding their research, consultation and participation in professional societies. Section A.4 discusses some of the activity where faculties are involved and Table B.8-1 shows some of the internal and external funding received by faculty members over the past six years to continue their work.

B.9 Cooperative Educational Criteria

No separate accreditation action is desired for a cooperative work element as part of the professional component.

B.10 General Advanced-Level Program  

No accreditation of an advanced-level program is being sought.
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* Originally, the MEP stood for Minority Engineering Program.  Shortly after the MEP was established, a branch of a statewide high school enrichment program for minority students was established at CSUN.  This program was called MESA, which stood for Mathematics, Engineering, and Science Achievement.  During the 1980s, a statewide office that oversaw both the college and high school programs was established.  Before the passage of proposition 209, which prohibits discrimination in any form by state universities, the statewide college program was renamed as the MESA Engineering Program.  This provided a common name to serve as a link between the two programs.  It also anticipated the expansion of MESA and MEP to serve a wider audience of educationally disadvantaged students, regardless of their ethnic background.
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Data

		CSUN GPA		Total GPA		CSUN units		Total units		Transfer units		SAT Verbal		SAT Math		SAT Total

		2.23		2.23		83		83		0		230		240		470

		2.49		2.51		155		164		9		230		310		540		Slope		0.0012358637		2.109932821		Intercept

		2.03		2.03		51		51		0		200		350		550		Slope error		0.0002000808		0.0908762051		Intercept error

		2.20		2.13		49		81		32		230		330		560				0.0860946905		0.451694797		Standard error of y estimate								95%		Confidence Level

		2.29		2.29		80		86		6		230		330		560		F		38.153131696		405		Degrees of freedom								1.9658364181		Ordinate of t-distribution

		1.98		1.98		108		108		0		230		330		560		Regress SS		7.78431439		82.631416814		Residual sum of squares								407		Total data points

		2.83		2.82		90		107		17		310		260		570		Slope t-ratio		6.1768221357		23.2176598669		t-ratio for intercept								0.8794475533		Prefactor for confidence interval term

		2.87		2.87		50		50		0		260		320		580		P(slope = 0)		0.0000000016		1.95468474514446E-76		Probability that intercept = 0								5574673723.1055		Sum of the (x - xbar) squared (x => total SAT score)

		2.91		0.00		0		64		64		240		340		580																957.0663390663		Average SAT score

		3.74		3.79		96		141		45		200		390		590		Slope		0.0013130699		1.975269609		Intercept

		2.55		2.21		67		84		17		310		300		610		Slope error		0.0002315235		0.1217722469		Intercept error								400		2.20		2.24		2.15		3.08		1.31				0.0882		1.7611

		2.63		2.58		95		98		3		230		390		620				0.0735766269		0.4547777823		Standard error of y estimate								500		2.28		2.32		2.23		3.16		1.40				0.0878		1.7611

		2.24		2.23		121		124		3		230		390		620		F		32.165136135		405		Degrees of freedom								600		2.36		2.40		2.32		3.24		1.48				0.0876		1.7611

		2.14		2.05		129		148		19		230		390		620		Regress SS		6.6524845248		83.7632466791		Residual sum of squares								700		2.44		2.49		2.40		3.32		1.56				0.0874		1.7611

		2.12		2.12		90		90		0		330		300		630		Slope t-ratio		5.6714315772		16.2210163628		t-ratio for intercept								800		2.52		2.57		2.48		3.41		1.64				0.0873		1.7611

		2.53		2.55		97		110		13		230		400		630		P(slope = 0)		0.0000002007		1.83144218526331E-27		Probability that intercept = 0								900		2.61		2.65		2.56		3.49		1.73				0.0872		1.7611

		2.28		2.28		61		67		6		320		320		640																1000		2.69		2.73		2.65		3.57		1.81				0.0872		1.7611

		2.01		1.94		71		74		3		310		330		640		Slope		0.0008236366		1.8656808859		Intercept								1100		2.77		2.82		2.73		3.65		1.89				0.0873		1.7611

		2.16		2.16		70		70		0		310		340		650		Slope error		0.0001204328		0.1173759277		Intercept error								1200		2.85		2.90		2.81		3.73		1.97				0.0874		1.7611

		2.80		2.79		92		98		6		300		350		650				0.1035291722		0.447365582		Standard error of y estimate								1300		2.94		2.98		2.89		3.82		2.06				0.0876		1.7611

		2.98		2.98		104		104		0		270		380		650		F		46.771532807		405		Degrees of freedom								1400		3.02		3.06		2.97		3.90		2.14				0.0878		1.7611

		2.18		2.12		85		91		6		240		420		660		Regress SS		9.3606658038		81.0550654001		Residual sum of squares								1500		3.10		3.15		3.06		3.98		2.22				0.0881		1.7611

		2.34		2.27		113		119		6		270		390		660		Slope t-ratio		6.8389716191		15.8949191868		t-ratio for intercept								1600		3.18		3.23		3.14		4.06		2.30				0.0885		1.7611

		2.40		2.40		60		66		6		290		380		670		P(slope = 0)		0		1.47871910424797E-44		Probability that intercept = 0

		3.22		3.22		69		69		0		290		380		670

		2.66		2.68		123		136		13		390		280		670

		2.59		2.59		181		181		0		290		380		670						0		0

		2.47		2.47		77		77		0		320		360		680						800		800

		2.22		2.24		78		83		5		250		440		690

		2.34		2.34		65		65		0		340		360		700

		1.93		1.93		66		66		0		270		430		700

		2.80		2.80		133		133		0		230		470		700

		2.46		2.46		138		138		0		350		350		700

		2.56		2.56		57		57		0		400		310		710

		1.83		1.83		72		72		0		230		480		710

		1.90		1.90		91		91		0		330		380		710

		2.32		2.22		102		117		15		230		480		710

		2.56		2.56		119		119		0		230		480		710

		2.56		2.56		55		55		0		310		410		720

		2.62		2.62		58		64		6		290		430		720

		1.92		1.92		64		64		0		310		420		730

		2.35		2.35		69		69		0		300		430		730

		2.42		2.45		89		95		6		380		350		730

		2.00		2.00		125		131		6		270		460		730

		2.78		2.69		126		132		6		230		500		730

		2.57		2.52		86		97		11		350		390		740

		2.66		2.66		150		150		0		340		400		740

		2.53		2.53		160		166		6		230		510		740

		1.85		1.85		54		54		0		360		390		750

		3.12		3.12		55		55		0		370		380		750

		2.50		2.50		57		57		0		390		360		750

		2.78		2.78		69		69		0		340		410		750

		2.57		2.53		63		69		6		390		360		750

		2.42		2.42		69		69		0		420		330		750

		3.38		0.00		0		70		70		370		380		750

		2.57		2.57		79		79		0		200		550		750

		2.31		2.31		105		105		0		380		370		750

		2.05		2.05		124		124		0		290		460		750

		2.02		2.02		55		55		0		230		530		760

		3.04		3.04		50		62		12		260		500		760

		2.50		2.46		101		114		13		270		490		760

		2.35		1.79		23		52		29		310		460		770

		2.05		2.05		65		65		0		360		410		770

		2.38		2.38		101		101		0		390		380		770

		2.14		2.15		113		118		5		230		540		770

		2.88		2.80		100		120		20		340		430		770

		2.72		2.72		126		132		6		230		540		770

		3.08		3.08		38		50		12		380		400		780

		2.20		2.20		45		51		6		410		370		780

		2.19		2.20		50		53		3		400		380		780

		2.35		2.27		53		58		5		300		480		780

		2.86		2.95		42		60		18		370		410		780

		2.02		1.97		61		64		3		340		440		780

		2.18		2.18		44		123		79		400		380		780

		2.51		2.51		136		136		0		290		490		780

		3.08		3.04		12		79		67		410		380		790

		2.31		2.31		86		86		0		370		420		790

		1.82		1.82		90		90		0		410		380		790

		2.36		2.36		138		138		0		370		420		790

		2.73		2.72		133		139		6		310		480		790

		1.96		2.09		118		148		30		310		480		790

		2.47		2.47		50		56		6		400		400		800

		2.39		2.36		61		64		3		200		600		800

		2.71		2.36		20		90		70		280		520		800

		2.36		2.30		51		99		48		470		330		800

		2.56		2.56		149		158		9		290		510		800

		2.07		2.07		56		56		0		410		400		810

		1.98		1.98		51		57		6		390		420		810

		2.11		2.11		84		84		0		350		460		810

		2.64		2.68		90		95		5		360		450		810

		2.14		2.01		69		95.5		26.5		290		520		810

		2.63		2.73		80		96		16		420		390		810

		3.27		3.28		109		122		13		280		530		810

		2.25		2.25		145		145		0		330		480		810

		2.51		2.51		65		65		0		360		460		820

		2.74		2.74		91		91		0		390		430		820

		2.27		2.27		119		119		0		380		440		820

		2.37		2.37		118		122		4		380		440		820

		2.10		2.10		132		132		0		300		520		820

		2.56		2.56		142		148		6		240		580		820

		3.12		3.12		54		54		0		410		420		830

		3.38		3.38		52		65		13		450		380		830

		3.05		0.00		0		84.6		84.6		380		450		830

		2.16		2.16		92		98		6		380		450		830

		2.25		2.25		108		108		0		360		470		830

		3.20		3.20		136		145		9		350		480		830

		2.12		2.04		140		152		12		380		450		830

		2.43		2.42		157		160		3		440		390		830

		3.19		3.19		156		162		6		400		430		830

		2.53		2.58		48		60		12		390		450		840

		2.38		2.38		65		65		0		400		440		840

		2.07		2.07		61		67		6		370		470		840

		3.01		2.81		45		67		22		400		440		840

		2.30		1.56		14		78		64		430		410		840

		2.89		2.86		131		142		11		360		480		840

		1.79		1.79		51		57		6		450		400		850

		2.23		2.13		55		75.7		20.7		380		470		850

		2.08		2.01		92		99		7		360		490		850

		2.69		2.69		120		126		6		410		440		850

		2.85		2.85		52		52		0		350		510		860

		2.77		2.77		51		57		6		320		540		860

		2.53		2.50		51		60		9		390		470		860

		3.27		3.27		80		92		12		390		470		860

		2.99		2.85		77		98		21		400		460		860

		3.21		3.06		56		103		47		360		500		860

		2.18		2.18		106		106		0		430		430		860

		2.48		2.48		113		113		0		300		560		860

		2.26		2.26		137		137		0		400		460		860

		2.84		2.86		145		153.3		8.3		300		560		860

		2.21		2.18		149		155		6		470		390		860

		2.43		2.43		50		50		0		420		450		870

		1.96		1.96		68		68		0		430		440		870

		2.99		2.99		75		81		6		440		430		870

		2.64		2.77		16		86		70		330		540		870

		3.26		3.26		88		88		0		360		510		870

		3.39		3.42		143		153.5		10.5		310		560		870

		2.60		2.57		144		158		14		370		500		870

		3.01		3.01		52		52		0		410		470		880

		2.36		2.36		64		64		0		470		410		880

		2.04		2.04		67		67		0		450		430		880

		2.80		2.72		68		80		12		480		400		880

		3.10		3.10		85		85		0		410		470		880

		2.33		1.95		49		100		51		380		500		880

		2.97		2.97		122		122		0		360		520		880

		3.05		3.05		55		58		3		420		470		890

		3.21		3.18		57		87		30		360		530		890

		2.42		2.43		79		101		22		420		470		890

		3.66		3.69		103		121		18		370		520		890

		2.03		2.03		116		122		6		410		480		890

		2.14		2.09		171		185		14		410		480		890

		3.25		3.13		50		56		6		390		510		900

		2.03		2.03		66		66		0		490		410		900

		2.40		2.40		68		68		0		450		450		900

		3.11		3.11		75		75		0		430		470		900

		2.72		2.72		82		82		0		470		430		900

		2.92		2.92		87		87		0		450		450		900

		2.89		2.89		87		87		0		480		420		900

		2.75		0.00		0		108		108		290		610		900

		2.27		2.27		104		110		6		390		510		900

		2.55		2.55		124		124		0		340		560		900

		2.32		2.28		128		133		5		420		480		900

		2.32		2.28		128		133		5		420		480		900

		2.21		2.00		119		134		15		400		500		900

		1.99		1.99		50		50		0		490		420		910

		2.78		2.78		78		78		0		360		550		910

		2.74		2.74		78		78		0		450		460		910

		2.02		2.01		59		101.5		42.5		330		580		910

		2.02		2.01		59		101.5		42.5		330		580		910

		2.69		2.65		87		103		16		450		460		910

		2.67		2.63		101		104		3		490		420		910

		2.79		2.79		108		108		0		420		490		910

		2.27		2.18		9		109		100		410		500		910

		2.55		2.53		119		129		10		490		420		910

		2.76		2.81		127		135		8		380		530		910

		3.08		3.08		164		164		0		360		550		910

		1.83		1.83		50		50		0		400		520		920

		2.60		2.60		61		61		0		420		500		920

		2.22		2.15		76		92		16		340		580		920

		3.30		3.30		101		107		6		400		520		920

		2.31		2.31		122		122		0		440		480		920

		2.48		2.44		159		175		16		470		450		920

		3.79		3.74		51		69		18		390		540		930

		2.51		2.51		102		102		0		450		480		930

		2.71		2.71		56		56		0		440		500		940

		2.20		2.20		58		58		0		310		630		940

		2.47		2.47		68		68		0		530		410		940

		2.66		2.65		68		71		3		390		550		940

		2.70		2.70		84		84		0		470		470		940

		2.41		2.41		93		99		6		400		540		940

		2.09		2.09		143		143		0		440		500		940

		1.96		1.96		54		54		0		450		500		950

		2.32		2.32		76		76		0		470		480		950

		2.14		2.14		75		81		6		540		410		950

		2.53		2.53		94		94		0		470		480		950

		3.12		3.12		107		107		0		410		540		950

		3.79		3.79		128		128		0		390		560		950

		2.43		2.43		129		129		0		290		660		950

		3.08		2.60		59		129		70		400		550		950

		2.38		2.38		125		131		6		450		500		950

		2.47		2.44		152		159		7		470		480		950

		2.63		0.00		0		52		52		520		440		960

		2.37		2.37		54		54		0		540		420		960

		2.83		2.83		63		63		0		420		540		960

		2.12		2.12		69		69		0		390		570		960

		3.49		0.00		0		70		70		410		550		960

		3.33		3.25		50		74		24		400		560		960

		1.91		1.91		75		75		0		480		480		960

		2.70		2.70		104		104		0		440		520		960

		2.70		2.70		104		104		0		440		520		960

		3.55		3.41		39		115.9		76.9		470		490		960

		2.36		2.36		159		159		0		420		540		960

		2.36		2.36		159		159		0		420		540		960

		3.18		0.00		0		51.5		51.5		440		530		970

		2.10		2.10		74		74		0		380		590		970

		1.80		1.80		76		76		0		450		520		970

		2.37		2.37		78		78		0		490		480		970

		3.21		3.21		76		82		6		430		540		970

		3.50		3.21		28		92.9		64.9		520		450		970

		2.78		2.78		93		93		0		450		520		970

		2.45		2.45		106		106		0		350		620		970

		2.90		2.90		102		114		12		490		480		970

		3.16		3.14		127		130		3		440		530		970

		2.60		2.60		173		177		4		430		540		970

		2.94		2.94		52		52		0		420		560		980

		2.95		2.97		108		126		18		460		520		980

		2.22		2.22		138		138		0		380		600		980

		2.70		2.67		51		56		5		390		600		990

		3.28		3.28		67		67		0		410		580		990

		2.66		2.66		79		79		0		530		460		990

		2.81		2.81		85		85		0		470		520		990

		2.32		2.32		86		86		0		450		540		990

		2.08		2.08		88		88		0		430		560		990

		2.47		2.47		91		91		0		470		520		990

		2.38		2.38		99		99		0		430		560		990

		2.87		2.80		96		102		6		420		570		990

		2.75		2.69		84		106		22		440		550		990

		2.63		2.65		125		134		9		480		510		990

		2.62		2.51		75		150		75		510		480		990

		2.02		2.02		151		151		0		460		530		990

		3.29		3.29		57		57		0		470		530		1000

		3.17		3.17		59		59		0		510		490		1000

		3.45		3.36		54		74		20		460		540		1000

		2.60		2.36		19		80.3		61.3		470		530		1000

		2.36		0.00		0		80.6		80.6		390		610		1000

		2.23		2.00		68		129		61		470		530		1000

		2.12		2.12		137		137		0		450		550		1000

		2.70		2.70		76		76		0		490		520		1010

		2.78		2.78		77		77		0		430		580		1010

		3.26		3.25		12		86		74		460		550		1010

		2.00		2.00		94		94		0		460		550		1010

		2.04		2.00		112		118		6		490		520		1010

		2.94		2.92		147		151		4		480		530		1010

		2.28		2.06		134		158		24		470		540		1010

		2.26		2.27		167		170		3		530		480		1010

		2.66		2.66		172		172		0		490		520		1010

		2.05		1.95		36		80		44		480		540		1020

		2.07		2.08		85		94		9		500		520		1020

		3.59		3.58		106		121		15		500		520		1020

		2.46		2.13		13		131		118		520		500		1020

		2.51		2.51		147		147		0		500		520		1020

		2.30		2.30		84		84		0		430		600		1030

		3.05		2.78		62		89		27		450		580		1030

		2.66		2.66		98		98		0		440		590		1030

		2.30		2.27		96		106		10		460		570		1030

		2.10		2.02		101		120		19		460		570		1030

		2.32		2.12		92		138		46		440		590		1030

		2.49		2.44		114		142.7		28.7		470		560		1030

		2.15		2.15		173		173		0		460		570		1030

		3.45		0.00		0		57		57		350		690		1040

		3.28		0.00		0		57		57		490		550		1040

		2.41		2.39		66		69		3		510		530		1040

		2.43		2.43		70		70		0		510		530		1040

		2.93		2.93		73		73		0		540		500		1040

		3.00		3.00		74		74		0		490		550		1040

		3.59		3.59		73		110.5		37.5		530		510		1040

		2.18		2.18		114		114		0		560		480		1040

		2.69		2.69		119		119		0		500		540		1040

		2.12		2.12		134		134		0		540		500		1040

		2.85		2.89		55		61		6		460		590		1050

		3.28		3.41		51		69		18		450		600		1050

		2.26		2.26		73		73		0		440		610		1050

		3.26		3.26		72		75		3		520		530		1050

		2.74		3.02		52		78.7		26.7		440		610		1050

		3.27		3.15		101		118		17		440		610		1050

		2.92		2.90		147		149.6		2.6		530		520		1050

		2.11		2.11		54		54		0		520		540		1060

		2.75		0.00		0		60		60		460		600		1060

		2.97		3.33		12		69.5		57.5		510		550		1060

		2.58		2.58		70		70		0		550		510		1060

		3.21		3.09		71		122		51		580		480		1060

		2.01		2.01		130		130		0		500		560		1060

		2.42		2.41		148		151		3		470		590		1060

		2.36		2.91		33		167		134		480		580		1060

		3.48		3.48		26		50		24		480		590		1070

		3.05		3.05		55		61		6		510		560		1070

		2.08		2.08		71		71		0		520		550		1070

		2.24		2.24		69		75		6		520		550		1070

		2.89		2.71		10		80		70		520		550		1070

		2.16		2.16		81		81		0		420		650		1070

		2.72		2.65		92		97		5		430		640		1070

		3.11		3.11		121		121		0		470		600		1070

		2.58		2.62		105		122		17		530		540		1070

		2.97		2.97		134		134		0		550		520		1070

		2.16		2.02		113		151		38		430		640		1070

		2.54		2.50		151		166		15		540		530		1070

		3.73		3.73		58		58		0		500		580		1080

		2.40		2.40		61		61		0		480		600		1080

		3.40		3.40		61		61		0		480		600		1080

		2.46		1.77		6		70		64		480		600		1080

		2.90		2.90		55		72		17		490		590		1080

		2.20		2.22		31		85.3		54.3		490		590		1080

		2.72		2.75		92		105		13		470		610		1080

		2.72		2.75		92		105		13		470		610		1080

		1.97		1.97		108		108		0		520		560		1080

		3.83		3.83		90		110		20		430		650		1080

		2.63		2.67		72		119		47		490		590		1080

		2.61		2.64		62		85		23		480		610		1090

		3.21		3.16		49		92.2		43.2		520		570		1090

		2.44		2.44		92		104		12		440		650		1090

		2.76		2.93		84		119		35		530		560		1090

		2.38		2.38		123		130		7		450		640		1090

		2.31		2.52		97		170		73		570		520		1090

		2.69		2.66		55		60		5		590		510		1100

		3.01		2.87		59		70		11		520		580		1100

		2.80		2.67		68		89		21		530		570		1100

		3.44		3.44		93		93		0		500		600		1100

		3.10		3.10		104		110		6		540		560		1100

		2.24		2.23		107		155		48		540		560		1100

		2.31		2.31		162		171		9		330		770		1100

		3.37		3.37		127		127		0		430		680		1110

		2.36		2.36		132		132		0		600		510		1110

		2.97		3.00		80		133		53		470		640		1110

		2.31		0.00		0		55		55		520		600		1120

		3.07		2.73		23		54.6		31.6		580		550		1130

		3.06		2.98		69		81		12		570		560		1130

		2.72		2.71		121		139		18		520		610		1130

		2.75		2.74		60		63		3		530		610		1140

		2.74		2.74		96		96		0		600		540		1140

		3.34		3.34		105		105		0		670		470		1140

		3.11		3.09		101		113		12		550		590		1140

		2.86		2.61		54		116		62		500		640		1140

		3.40		3.40		132		132		0		630		510		1140

		2.44		2.44		140		146		6		490		650		1140

		3.64		3.64		55		55		0		600		550		1150

		2.80		0.00		0		70		70		540		610		1150

		3.04		3.04		81		85		4		630		520		1150

		2.93		2.93		124		154		30		590		560		1150

		3.00		3.00		61		61		0		520		640		1160

		3.34		3.34		71		72		1		540		620		1160

		3.19		2.78		19		89		70		580		580		1160

		3.19		3.19		129		129		0		600		560		1160

		2.86		2.82		49		51.6		2.6		560		610		1170

		2.27		2.74		19		63.7		44.7		470		700		1170

		3.68		3.73		19		109		90		550		620		1170

		3.04		3.04		117		117		0		600		570		1170

		3.78		3.76		110		122		12		600		570		1170

		2.43		2.43		122		128		6		620		550		1170

		2.82		2.82		70		70		0		560		620		1180

		2.47		2.24		39		50		11		570		620		1190

		1.88		1.88		52		52		0		560		630		1190

		3.22		3.18		63		77		14		500		690		1190

		2.56		2.45		87		149		62		550		640		1190

		3.59		3.59		54		72		18		610		590		1200

		3.24		3.13		64		80		16		540		660		1200

		2.30		2.24		124		136		12		600		600		1200

		2.82		2.83		143		153		10		600		606		1206

		3.51		0.00		0		70		70		510		700		1210

		2.18		1.85		35		86		51		610		600		1210

		2.94		2.94		82		88		6		580		630		1210

		2.18		2.11		60		133		73		610		600		1210

		2.67		2.55		80		150		70		600		610		1210

		2.98		3.12		28		56		28		550		670		1220

		3.85		3.85		58		82		24		550		670		1220

		2.22		2.14		92		97		5		580		640		1220

		2.98		2.92		133		142		9		660		560		1220

		3.24		3.05		68		152		84		620		600		1220

		3.26		3.24		25		57		32		620		610		1230

		3.85		3.85		61		73		12		590		640		1230

		2.96		0.00		0		94		94		570		660		1230

		2.47		2.47		61		151		90		550		680		1230

		2.30		2.62		67		160		93		590		640		1230

		2.96		2.85		38		54		16		570		670		1240

		2.67		2.69		48		54		6		630		610		1240

		3.19		3.19		35		58		23		600		640		1240

		2.18		2.18		88		104		16		640		610		1250

		2.80		2.80		80		80		0		600		660		1260

		3.43		0.00		0		58		58		650		630		1280

		3.79		3.79		57		63		6		670		610		1280

		3.52		0.00		0		73		73		700		580		1280

		1.93		1.93		68		80		12		590		690		1280

		3.14		3.41		29		99		70		600		680		1280

		3.73		3.76		34		67		33		650		640		1290

		2.69		3.07		72		104		32		690		600		1290

		3.24		3.24		133		133		0		620		680		1300

		2.29		2.29		51		51		0		590		720		1310

		2.49		2.49		60		60		0		550		760		1310

		2.43		2.43		74		74		0		670		640		1310

		2.22		2.22		68		110.3		42.3		510		800		1310

		2.86		2.86		100		112		12		660		650		1310

		2.15		2.15		86		86		0		680		640		1320

		3.02		3.57		26		99.3		73.3		630		700		1330

		3.36		3.36		56		56		0		670		670		1340

		2.54		2.44		22		83		61		560		790		1350

		3.95		3.95		63		93		30		660		780		1440

		3.72		3.72		32		55		23		800		680		1480

		2.64		2.77		72		98.9		26.9		780		740		1520

		3.38		3.38		13		55		42		780		790		1570

		2.61		2.53		81.0		97.3		16.3		440.2		516.9		957.1

		2.82		2.64												1278.1
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Figure B.2-1  BSME Program Assessment & Enhancement (A&E) Process
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Sheet1

		Class		Software		Application

		ME 309		Excel/VBA/MATLAB		Various Numerical Methods

		Num. Anal. Of

		Engr. Systems

		ME 330 A/L		Pro-E		Intro to Solid Modelling

		Mechanical

		Engrg. Design I

		ME 330 B/L		Excel/VBA		Shaft Design Project

		Mechanical

		Engrg. Design II

		ME 391/ME 335		Excel/Labtech Notebook		Statistical Analysis/Data Acquistion

		Mechanical

		Measurements

		ME 370		CATT		Property Evaluation

		Thermodynamics

		ME 375		Excel/VBA		Fin Design/Optimization, Finite Difference Solution Analysis

		Heat Transfer

		ME 384		MATLAB/Simulink		Modeling, analysis, and simulation of dynamic systems

		Sys. Dyn.:Mod.,

		Anal., & Sim.

		ME 390		Excel/VBA, Perception		Flow Visualization

		Fluid Mechanics		Video Recorder

		ME 415		DOM (Design of		Analysis & Design of Mechanisms

				Machinery)

		ME 435/L		Visual Basic, Labtech		Data Acquisition

		Mechatronics		Notebook

		ME 470		CATT		Property Evaluation

		Thermodynamics

		II

		ME 486A		Pro-E, Excel/VBA, Matlab		Application to Design

		Senior Design		PowerPoint

		in ME

		ME 486B		Pro-E, Excel/VBA, Matlab		Application to Design

		Senior Design		PowerPoint

		in ME

		ME 490		Excel/VBA		Analysis

		ME 491		Excel/Labtech Notebook		Statistical Analysis/Data Acquisation

		Experimental

		Methods



&LTable B.4.1&CSoftware Used to Complete Analysis and Design Project (abridged)
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