SOLAR ENGINEERING EDUCATION HISTORY

  I enrolled in the Solar Engineering Technology program, at Colorado Technical College, in the fall of 1979.  This was the only accredited Solar Engineering program in the United States, at that time.  Located in Colorado Springs, CO, this private college was accredited by the Commission on Institutions of Higher Education of the North Central Association of Colleges and Schools.  The Solar Engineering Technology program was accredited by the Technology Accreditation Commission of the Accreditation Board for Engineering and Technology.  

During my sophomore year, I prepared to transfer to Montana State University and completed advanced courses in the solar curriculum.    I enrolled in the Mechanical Engineering Technology program, and completed my studies in Bozeman, MT.  During my first quarter, at MSU, I was asked me to assist in creating and operating a solar testing facility that the University had received a grant to build.  The University classified these efforts as my senior project, McET 470 Individual Problems.  My educational emphasis was renewable energy, building system design and heat transfer in relation to standard building practices.  The following information describes both programs.
The Solar Eng. Tech Program

The Solar Engineering Technology program is a combination of courses in mathematics, physics, and applied science.  The first two year program leads to the degree of Associate in Applied Science.  This program is designed to prepare the student for employment as a solar technician in research laboratories, test facilities, solar companies and other energy-related organizations.  The second two years leads to the Bachelor of Science degree and are designed to prepare the student to work as a solar energy engineering technologist.

The advisory board for the Solar Engineering Technology program included: 

   John Bayless,  President,  Solaron Corporation,   Denver, CO
   Douglas Jardine,  Kaman Sciences Corporation, Colorado Springs, CO

   James Jung, Engineer,  Solaron Corporation,  Denver, CO

   Dr. Byron Wynn, Solar Applications Laboratory, Colorado State University,

      Fort Collins Colorado

   Kenneth C. Brown, Systems analyst, Solar Energy Research Institute, Golden, CO

The Mechanical Eng. Tech Program 

 The Mechanical Engineering Technology curriculum, at Montana State University, is accredited by the Accreditation Board for Engineering and Technology.  The curriculum provides the education necessary for the mechanical engineering technologist to work with both the mechanical engineer ant the craftsman and to provide a bridge between the two.  Specifically, the mechanical engineering technologist provides the professional services needed in the transformation of the results of mechanical engineering endeavors into useful products and services,  

The mechanical engineering technologist differs from the craftsman in his or her knowledge of scientific and engineering theory and methods, and from the mechanical engineer in his or her use of technical skills for the production of goods and services.  The work of the mechanical engineering technologist may include aspects of design, manufacturing, operation, maintenance, service, sales, and administration.

College Course Descriptions, credits and grades
             David Williams  1979 - 1984
Course


Subject

Credits

Grade

University

Solar Science I
SOL 200
3

A

CTC

A study of the fundamental of solar energy to include solar insolation and geometry.  Skills in estimating and calculating total solar insolation on a collector are developed.

Solar Design I
SOL 220
3

B

CTC

Principles of thermal comfort and passive solar design.  The principles of HVAC (heating, ventilation and air conditioning) as applied to thermal comfort and climate control are studied to include heat loss analysis of a home.  Passive solar design is covered and a complete solar design project is completed.

Solar Design II
SOL 221
4

B

CTC

Solar system design using f-chart method.  Manual and computer techniques are used to predict the performance of liquid and air solar systems.  Life cycle economics are covered.  An f-chart project will be completed.

Solar Sys Spec
SOL 222
3

B

CTC

Emphasizes liquid and air systems.  Off-the-shelf components are studied and ultimately specified for a project.

Passive Solar Dsgn
SOL 225
3

A

CTC

A study of passive solar design principles applied to direct and indirect gain, and greenhouse systems.  Includes shading and solar heating fraction calculation.  A complete solar house design project will be completed.

Static & Strength
SOL 210
5

C

CTC

A mathematical and physical analysis of forces and force concentrations on objects and structures in a state of static equilibrium.  Introduction to stress and strain, torsion, shear and moment diagrams.  Practical applications of theory to size elements to withstand applied forces and torques, taking into account the physical properties of the materials.

Thermodynamics
SOL 211
5

B

CTC

A study of the states and thermodynamic properties of matter to include equations of state, the first and second law of thermodynamics and their applications to ideal and real thermodynamic cycles.  Includes performance analysis of thermodynamic power machinery with emphasis on steam engines and vapor compression machinery.

Associate Seminar
SOL 250
1

A

CTC

Special topics in alternate energy systems presented by class members.  Requires a written and oral presentation on a topic selected by the student and approved by the instructor.  Designed a commercial radio station that utilized passive and active solar heating systems and was powered by photovoltaic arrays.

Course


Subject

Credits

Grade

University

Directed Practice
SOL 299
3

A

CTC

Students are assigned to a solar project either in the community or at the school.   6hrs/week.  Designed, built and calibrated electronic wind and solar monitoring equipment. Anemometer and direction meter using electric motor and automotive tachometer with step switch and LEDs for direction.  Photovoltaic cell and EKG monitor to show amplitude and duration of insolation.

Photovoltaics

SOL 410
3

B

CTC

A study of the photovoltaic generation of electrical power to include design and sizing of a stand alone system, theory of operation of a PV cell, concentrator systems, cell and module production, emerging materials, and present and future applications.

Matls Process

MCET 321
4

B

MSU

Properties of materials and manufacturing processes for technology curricula students.  Properties of materials.

Matls Process

MCET 322
4

C

MSU

Properties of materials and manufacturing processes for technology curricula students.  

Plastics forming and foundry processes.

Matls Process

MCET 323
4

C

MSU

Properties of materials and manufacturing processes for technology curricula students.  

Welding, metallurgy and seminar.

Heat Transfer
MCET 343
4

B

MSU

Basic laws of conduction, convection, and radiation with application.

HVAC


MCET 440
4

B

MSU

For technology majors.  Heating, ventilating and air conditioning systems; building insulation; characteristics, applications and installation requirements.

MET Lab

MCET 411
4

C

MSU
Engineering measurements, data analysis and measuring systems.  Correlation of theory with actual practice.

Indv. Problems
MCET 470
4

A

MSU

Directed research and study on an individual basis.  Aid in the construction and operation of an accredited solar collector testing facility on Ryan Hall.  Performed certifications on liquid and air active solar collectors.  Built flow meters and assembled test equipment.

Fluid Mech.

EM 331
4

B

MSU

 Basic and applied fluid mechanics.  Fluid pressure and measurements; Bernoulli’s Equation;  Pipe flow and pump sizing; Properties and performance.

Course


Subject

Credits

Grade

University

Sm.Bus. Mgt.

BUMG 360
3

B

MSU

Small business opportunities, problems and applications emphasizing innovation, management, planning, financing, marketing, tax aspects, governmental regulations and micro-computer systems.  Developing, evaluating and funding opportunities for innovation, growth and expansion.

Economics 

ECO101
 3

A

CTC
The study of the basic institutions, terminology and theory of the main economic activities of production, distribution and consumption.  Economic theory and concepts concerning the distribution of income, money and banking, and government financing are also studied.  Analysis is made of certain social, economic and governmental institutions.  Emphasis is placed on what economics is and on understanding of the American capitalistic system of free enterprise and private ownership.

Eng. Economics
I&ME325
4

C

MSU

The principles, philosophies and quantitative techniques of economic decision making.  Emphasis on the generation of alternatives and methods for their comparison.  Concepts include the time value of money, rates of return, annual cost, annual worth and present worth comparisons, influence of taxes and replacement analysis.

Law for Eng.

I&ME331
4

C

MSU

Review of courts; contracts; doctrine of agency and independent contractor; business organization, real property and water law;  tort and product liability; malpractice, industrial accident law; patents, copyrights and trade secrets; preventive law in technology. 

Gen. Chemistry
CHEM121
3

A

MSU

Intro to atomic structure, chemical bonding, chemical reactions, acid-base systems, and nuclear chemistry.

Chem Lab.

CHEM125
3

A

MSU

Laboratory to accompany Chem 121.  Experiments with basic laboratory techniques to illustrate principles of general chemistry discussed in lecture.

Comp. Intro

CS101

4

C

MSU

Algorithms, flowcharts and computer programs.  Interactive programming using high level languages.  Programming examples and numerical techniques chosen primarily from mathematics, science and engineering.

Program Language
CS160

2

C

MSU

The study and application of a selected high-level programming language.  Emphasis is on the development of programming skills in the particular language.  Examples of  language choices: RPG, COBOL, SNOBOL, APL, FORTRAN, LISP & SIMSSCRIPT.
Course


Subject

Credits

Grade

University

Climatology

ENV 100
3

B

CTC

The study of climate throughout the world with emphasis on the North American continent.  Temperature, moisture, wind and other local and regional weather factors will be studied to determine their effect on the environment.  General coverage of frontal activity, symbols, synoptic charting and special weather phenomena.




MT Geog & Resc.
GEOG218
4

B

MSU

Systematic study of Montana’s’ natural environment, and regional study of cultural and economic occupance.

D.C. Fundamental
ELT 100
5

B

CTC
This course introduces direct-current (d-c) electricity and magnetism, and covers circuit analysis of d-c circuits.  Topics include units, definitions, symbols, Ohm’s law, Kirchoff’s voltage and current laws, resistance in series, parallel, and series-parallel circuits, and batteries

A.C. Fundamental
ELT 101
5

A

CTC

Circuit analysis of passive alternating current (a-c) circuits.  Topics covered include units, definitions, symbols, resistance, capacitance, inductance, and resonance.

Eng. GraphicsI
ED 100
3

A

CTC

A study and application of the fundamental principles and techniques of graphic communication.  Drafting equipment and its use, lettering, basic technical drawing including geometric construction, orthographic projection, sectioning, and auxiliary views, isometric drawing, sketching, and dimensioning will be studied.

Eng. Graphics II
ED 102
3

C

CTC

A study of engineering graphics and applications to production of engineering drawings, architectural drawings, reading and interpretation of these drawings (blueprint reading), and interrelation of drawings in the architectural, structural, mechanical and electrical disciplines.  Relation to specifications will also be discussed.
Technical Illust.
IA 280

3

B

MSU

Special topic course for particular need or trial basis.  An introduction to basic concepts involved in the professional practice of technical illustration.  Axonometric drawing procedures, isometric views, diametric views, one-two-three point perspectives, relations to shading and contrast.
Sheet Metal

IA 320

3

A

MSU

Layout and construction with sheet metal. Safe tool and machine usage, materials handling, sheet metal layout techniques, physical properties and fabrication limitations are emphasized.

Course


Subject

Credits

Grade

University

Elem Algebra

MAT102
5

A

CTC

The course covers the elementary algebraic skills involved in linear equations, exponents, radicals, factoring and rational expressions.  The basic trigonometric functions are defined and used in solving right triangles.  The properties of logarithms are briefly introduced and used in computations.  

College Algebra
MAT 103
5

A

CTC

This course expands the algebra of MAT102 into a comprehensive study of all aspects of college algebra.  In addition to the usual algebraic operations, solution of simultaneous equations by determinants, the binomial theorem, the quadratic formula and logarithms are also covered.
Trigonometry

MAT 104
5

B

CTC

This course expands the trigonometry of MAT102 into a complete coverage of trigonometric functions.   Applications are stressed particularly in the study of graphs, vectors, triangles, identities and complex numbers.

Calculus I

MAT 201
5

B

CTC

Develops the concept of instantaneous rate of change using graphic interpretations and applications from electronics and physics.  Full coverage of the operations with derivative is found in differentials, higher derivatives, and maxima-minima problems.  Basic operations with integrals and their application introduces the student to integration.  The course ends with the definite integral.

Calc&Anl Geom
MATH122
4

C

MSU
Plane analytic geometry; differential and integral calculus of function of one variable; applications.

Tech Physics I
PHY 102
5

A

CTC

A qualitative and quantitative study of the physical concepts involving Newtonian mechanics, mechanical properties of matter, and wave motion.  Stress is placed on problem analysis and mathematical manipulative skills relating to applications of theory.

Tech Physics II
PHY 201
5

A

CTC

A qualitative and quantitative study of the basic principles and physical phenomena of thermodynamics, thermal properties of materials, heat transfer, optics, special relativity and atomic theory.  Qualitative understanding of related phenomena and problem solving skills are stressed. 

Intro to Energy
SOL 100
3

A

CTC
A study of the rise of our high energy society and the development of the energy crisis.  Alternative energy sources with emphasis on solar energy are also covered.

Course


Subject

Credits

Grade

University

Comm. Skills I
ENG100
3

A

CTC
A course in composition, including a review of English grammar; a reinforcement of vocabulary and spelling words; and an enrichment of reading skills.  An introduction of speaking skills is also included.

Comm. Skills II
ENG102
3

B

CTC
Continues with a deepening of reading, writing and speaking skills.  Emphasis is placed on increasing the students’ capacity to critically evaluate the written work, and to express themselves intelligently on paper and in front of the class.

Report Writing
ENG200 
3

A

CTC
Elements of technical writing designed to improve the individuals’ ability to communicate technical information in writing.  Included is the effective use of charts and graphs developed in research efforts.

Tech-Prof  Comm
SPCM301
4

A

MSU
Career-oriented study of written and oral communication: media choice, definition, description, reports, letters, memos, instructions, proposals, graphics.  

Adult Ed Intro 
EDAH450
3

A

MSU
Designed to introduce students to the methods and techniques of relating effectively to an adult audience in the informal and voluntary teacher-learner situation.   

Adult Ed IP

EDAH470
3

B 

MSU
Directed research and study on an individual basis.  Developed curriculum and presented seminars and workshops on alternative energy systems, for university students and the private sector.   

Supervision 

Mgt 200
3

A

CTC
A comprehensive study of the supervisory functions and principles, and their application in solving simulated conditions typifying first-line leadership responsibilities.

Gen. Psych

PSY 103
4

B

MSU

 Survey of the field of psychology including problems in the areas of learning, perception, personality, behavior disorders, social psychology and child psychology.

Orient Philosophy
PHIL 220
4

B

MSU

Major philosophies of China and Japan including Confucianism, Taoism and Buddhism
