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Heating, 
Ventilation, & Air 
Conditioning/ 
Refrigeration
What is HVAC/R?
The HVAC/R program is unique because it treats designing, 
retrofitting, testing, and balancing on a problem-solving level. 
This specialized program prepares the technician for the fast-
growing, highly technical HVAC/R field.

The challenge for the service technician is to optimize the 
service operation of HVAC/R systems to maximize customer 
and employer satisfaction. Using computers to replicate 
various conditions that could be encountered, students 
develop a plan of action to use with live work.

Students learn current methods of identifying and performing 
efficiency evaluations on various types of heating, ventilation, 
and air-conditioning systems as well as adjusting and 
balancing equipment for maximum performance.

In addition to HVAC/R classroom theory sessions, students 
also perform service and installation on numerous live projects 
on and off campus. The HVAC/R laboratory includes tools, 
equipment, computers, and instrumentation typically found in 
commercial, residential, and industrial settings. The lab also 
includes ground source heat pumps, gas efficient furnaces, 
regular heat pumps, oil-fired furnaces, gas and oil boilers, ice 
machines, walk-in boxes, roof-top equipment, chiller systems, 
and commercial refrigeration trainers.

Challenging careers abound on a national level with 
firms offering graduates a variety of positions as service 
technicians, installation technicians, estimators, and in-plant 
industrial technicians. High school prerequisites for this 
program are Algebra I & II, and a GPA of at least 2.5.

A Graduate of this Program Will be Able to:
 � Demonstrate the ability to do technical work in a variety 
of heating, cooling, plumbing, and refrigeration fields; 
apply safety standards and understand and work with 
technical developments in the industry.

 � Apply concepts of algebra and physics in the layout, 
design, development, and analysis of refrigeration and air 
conditioning equipment and systems.

 � Identify and demonstrate correct use of tools, materials, 
and equipment used in the trade.

 � Demonstrate the ability to read and interpret blueprints 
and use blueprints when installing equipment.

 � Troubleshoot heating, cooling, and refrigeration 
equipment using standard troubleshooting procedures.

 � Write clear, concise, legible, and accurate technical 
reports using technical English and apply verbal 
communication skills in job-related activities.

 � Read and interpret electrical schematics and use 
schematics when installing and repairing equipment.

 � Estimate the cost of an installation and design and lay 
out an effective system for a specific location and use.

 � Demonstrate knowledge of the operation and use of 
hermetic, reciprocating, and centrifugal compressors.

 � Apply basic knowledge of airflow, ventilation, and energy 
conservation concepts to the design of systems, using 
modern building design and solar energy technology.
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Model Schedule For Hvac-R

Semester 1
HVAC 122 - OSHA Electrical and Construction Safety  1.5
HVAC 126 - Electrical Fundamentals for HVAC 1
HVAC 130 - Electrical Components 1
HVAC 134 - Electrical Circuits 1
HVAC 138 - Lab Practice I: Electrical Applications  2
HVAC 142 - HVAC Installation Procedures 1.5
HVAC 146 - Lab Practice II: Installation Applications  2
HVAC 150 - Principles of Refrigeration 3
MATH 126 - Technical Math I OR  
   MATH 137 - Intermediate Algebra 3
ENG 106 - Composition I 3

Semester 2
HVAC 155 - Residential Heating Systems 2
HVAC 160 - Lab Practice III: Heating Applications  2
HVAC 167 - Refrigeration System Components 2
HVAC 170 - Lab Practice IV: Cooling Applications  2
HVAC 175 - Refrigerant Management 2
HVAC 180 - Mechanical Codes for HVAC/R 1
MATH 132 - Elementary Geometry  
   (OR higher-level math) 3
ENG 221 - Public Speaking or 3
ENG 216 - Technical Writing 3

Semester 3
HVAC 206 - Air Conditioning Systems 4
HVAC 211 - Heat Pump Systems 3
HVAC 216 - Systems Installation and Start Up 3
HVAC 221 - Commercial Refrigeration 3
SCIENCE - Elective  3
CIS Elective – CIS 105 OR CIS 111  3

Semester 4
HVAC 256 - Load Calculations 3
HVAC 261 - Controls of HVAC 3
HVAC 266 - Ventilation 3
HVAC 271 - System Servicing and Troubleshooting 3
HUMANITIES - Elective 3

Additional General Education Requirements
HEAL Elective - HEAL 106 or HEAL 111 1
ELECTIVE - General Education Elective 3

TOTAL CREDITS 75

Matthew Bixler –  Instructor
AAS: York Technical Institute

Brett Groff, Instructor
BS: Ferris State University 

AAS: Thaddeus Stevens College of Technology 

Bart Heagy - Instructor
CTE Certification: Temple University 

Timothy Strunk, Assistant Professor
AES (Refrigeration & HVAC): Reading Area  

   Community College 
AAS (Pennsylvania Vocational Education II Certificate): 

   Temple University

Melvin W Winter – Instructor
AAS: York Technical Institute 

AAS: Thaddeus Stevens  
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Heating, Ventilation & Air Conditioning/Refrigeration (HVAC)

HVAC 122 (1.5 credits)
OSHA Electrical and Construction Safety
This course is designed to meet the requirements that all 
service technicians must have for training in the rules and 
regulations of Occupational Safety and Health Administration 
(OSHA) Construction Safety and Building Maintenance 
Electrical Safety. Emphasis is on the requirements for 
compliance, identifying a proper lock-out/tag-out policy, and 
procedures a technician should follow for safe electrical work.

HVAC 126 (1 credit)
Electrical Fundamentals for HVAC/R
This course is designed to provide the basic knowledge of 
electrical theory as it pertains to the HVAC/R industry. The 
course emphasizes the basic electrical laws and definitions, 
generation and distribution of electrical power, function of 
controls and loads, and electrical measurements and testing.

HVAC 130 (1 credit)
Electrical Components for HVAC/R
This course exposes students to common HVAC/R system 
motors and controls. Emphasis is placed on the fundamentals 
of electrical theory as it pertains to the application and 
operation of motors, relays, thermostats, pressure switches, 
and other basic controls.

HVAC 134 (1 credit)
Electrical Circuits for HVAC/R
This course teaches commonly used electrical circuits of the 
HVAC/R industry as a foundation for a technician to install, 
troubleshoot, and service equipment. The emphasis is on 
drawing wiring diagrams, using schematics to install and to 
wire basic electrical components, and using schematics to 
test and to troubleshoot electrical circuits.

HVAC 138 (2 credits)
Lab Practice I: Electrical Applications
Practical experience is provided to apply the theory learned 
concerning electrical components and controls of the 
HVAC/R industry. Students demonstrate the proper electrical 
installations for basic A/C and heating equipment. Emphasis 
is placed on the installation, testing and start-up operation 
of motors, relays, thermostats, pressure switches, and other 
basic controls.

HVAC 142 (1.5 credits)
HVAC Installation Procedures
This course introduces the basic methods, tools, and 
materials needed for the installation of the HVAC/R 
equipment to students. A foundational study of the purpose 
of various tools and skills necessary for their safe use is 
emphasized. Materials and joining methods of various 
piping, tubing, wiring, and ductwork systems as used in this 
industry is studied.

HVAC 146 (2 credits)
Lab Practice II: Installation Procedures
This course provides the practical hands-on skill training. Piping 
practice utilizes various refrigeration trainers and a selection of 
commonly used A/C and heating equipment. Residential duct 
systems are installed on working systems. Practice is provided 
for the development of skills needed for various methods of 
joining copper tubing, stainless steel natural-gas tubing, plastic, 
and iron pipe.

HVAC 150 (3 credits)
Principles of Refrigeration
This course provides a study of the basic principles of 
thermodynamics as applied to the refrigeration cycle. The 
Mollier diagram is used to display the purpose and operation 
of the various components used in the system at expected 
standard operating conditions. The lab portion provides 
practice in measuring various system performances.

HVAC 155 (2 credits)
Residential Heating Systems
This course provides a basic understanding of different types 
of oil and natural gas residential heating systems. Emphasis 
is on proper installation, sequence of operation, and proper 
maintenance requirements.

HVAC 160 (2 credits)
Lab Practice III: Heating Applications
This lab time provides the hands-on training pertaining to 
residential heating systems. Typical residential heating 
systems is utilized in the lab experience to master the skills 
necessary for proper installation and service. Students 
practice typical annual servicing, combustion analysis, and 
efficiency testing of fossil fuel heating systems.

HVAC 167 (2 credits)
Refrigerant System Components
Introduction to residential and light commercial A/C system 
components. This course details the following components 
of air conditioner and refrigeration systems: Evaporators, 
condensers, metering devices, compressors, and other safety 
and servicing system components. Emphasis is placed on 
applying the knowledge gained in HVAC 150, along with 
manufacturer specifications, to determine proper installation 
and operating conditions of these cooling system components.

HVAC 170 (2 credits)
Lab Practice IV: Cooling Applications
This lab provides the hands-on training for skills necessary 
to properly install and start-up comfort cooling systems. 
Students are required to assemble a refrigeration system and 
test it for proper operation under various conditions.
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HVAC 175 (2 credits)
Refrigerant Management
This course is designed to give students the knowledge to 
understand the laws on venting and handling of the various 
refrigerants covered in the Clean Air Act–Section 608. A 
requirement for this course is to take the EPA Technician 
Certification Exam provided by ARI. Lab practice is provided 
in refrigerant recovery, recycling, evacuation, and charging 
various small appliances and high pressure appliances.

HVAC 180 (1 credit)
Mechanical Codes for HVAC/R
This course introduces HVAC/R students to the current 
International Code Council (ICC) codes. The emphasis 
highlights the sections of these codes that are relevant to 
the technician for proper HVAC/R equipment installation. A 
brief overview of other national and local building codes is 
also provided.

HVAC 206 (4 credits)
Air Conditioning Systems
Air conditioning benefits, unitary cooling, unitary combination 
cooling and heating equipment, central station systems, 
service and problem analysis, and absorption refrigeration 
system topics are studied. 
Prerequisites: HVAC 150 and HVAC 165

HVAC 211 (3 credits)
Heat pump Systems
Covers basic principles, components, and application of heat 
pump systems.

HVAC 216 (3 credits)
System Installation and Start Up
Codes and standards, heating start-up, heating checkouts, 
heating operation, AC start-up, AC checkouts, AC operation, 
heat pump start-up, heat pump checkouts, and heat pump 
operation are covered.

HVAC 221 (3 credits)
Commercial Refrigeration
Discusses system applications, refrigerated storage, and 
ice machines.

HVAC 256 (3 credits)
Load Calculations
Covers refrigeration, psychometrics, heating load, and cooling 
load calculations.

HVAC 261 (3 credits)
Controls of HVAC
Topics include controls, valves, regulators, sensing devices/
fuel controls, residential control systems—heating/cooling, 
commercial and engineered control systems, and heat  
pump controls.

HVAC 266 (3 credits)
Ventilation
Students learn about air flow principles/duct design, 
mechanical and electronic filtration, and fans.

HVAC 271 (3 credits)
System Servicing and Troubleshooting
Refrigeration system problems, electrical troubleshooting, 
heating service/problem analysis, heat pump service/ problem 
analysis, and AC service/problem analysis are covered.

HVAC 310 (3 credits)
Principles of Industrial Refrigeration I
Covers the basics of industrial ammonia refrigeration 
including temperature/pressure relationship, thermodynamics, 
the refrigeration cycle, properties of refrigerants, compressor 
types, lubrication, evaporator types, condensers, high 
pressure receivers, and purgers.

HVAC 320 (3 credits)
Principles of Industrial Refrigeration II: Low Side 
Components
Covers the many different types of refrigeration systems from 
flooded, direct expansion, and pumped systems to 2-stage 
and cascade systems.
Prerequisite: Either HVAC 150 or HVAC 310

HVAC 330 (3 credits)
Principles of Industrial Refrigeration III: High Side 
Components
Covers the high pressure or high side components of a typical 
industrial refrigeration system. Compressor and condenser 
design, operational theory, control, maintenance, and 
application are discussed, including their interrelation within 
the balance of a complete industrial refrigeration system.
Prerequisite: Either HVAC 150 or HVAC 310

HVAC 340 (3 credits)
Industrial Refrigeration Operations and Safety
This course provides background and guidance for 
refrigeration plant managers, engineers, and operators who 
are charged with the important areas of day-to-day plant 
operation: Record keeping, preventive maintenance, safety, 
and regulatory requirements. This study is also recommended 
for anyone interested in understanding today’s ammonia 
refrigeration requirements.
Prerequisite: Either HVAC 150 or HVAC 310
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Masonry 
Construction 
Technology

What is Masonry Construction Technology?
Masonry Construction Technology provides the opportunity 
to develop the skills of a proficient mason, from the simple 
spreading of mortar to the complex construction of an inside 
fireplace. These skills are developed by practice projects, 
which are preceded by theory lectures and demonstrations. 
Faculty members show films on various aspects of the trade, 
and students take field trips to learn about the manufacture of 
masonry products.

Since a large part of masonry work is decorative as well as 
functional, special emphasis is placed on appreciation of the 
beauty and permanence of brickwork and on the development 
of pride in good workmanship.

Students find employment in the field as masons and with 
experience, as forepersons or superintendents. Many masons 
are self-employed.

A Graduate of this Program Will be Able to:
 � Operate masonry tools and equipment safely and 
effectively.

 � Use masonry terminology.
 � Read blueprints to estimate materials quantity and pricing.
 � Lay out and construct footings and build a block 
foundation.

 � Apply brick veneering to a structure.
 � Construct a masonry arch.
 � Lay out and set ceramic tile.
 � Construct an inside fireplace and chimney.
 � Repair older masonry structures.
 � Organize personnel and materials at a construction site.
 � Provide all masonry options in current residential 
construction.
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Model Schedule For 
Masonry Construction Technology

Semester 1
MASN 101 - Intro to Tools Safety and Equipment 3
MASN 105 - Intro to Masonry Construction  3
MASN 110 - Development of Masonry Materials 3
MASN 116 - Chimney Construction 3
ENG 106 - English Composition 3
MATH 126 - Technical Mathematics I or higher 3

Semester 2 
MASN 155 - Block Construction, Bearings, and  
  Anchoring Systems 4
MASN 158 - Adhered Concrete Masonry Veneer 2
MASN 162 - Hardscaping Patios and Retaining Walls 2
MASN 167 - Masonry Restoration and 
  Building Maintenance 3
MASN 171 - Concrete Sidewalks  1
CIS 111 - Intro to Computer Applications OR 3
CIS 105 - Drawing with AutoCad 
MATH 132 or higher-level math  
   (MATH 136 is an option)  3
HEAL 111 - Basic First Aid  1

Semester 3 
MASN 207 - Advanced Masonry Applications 5
MASN 211 - Planning and Management 2
MASN 216 - Blueprint Reading and Estimating 4
ENGLISH Elective - ENG 216 - Technical Writing OR  
   ENG 221 - Public Speaking 3
SCIENCE - Elective 3

Semester 4 
MASN 256 - Fireplace Construction 4
MASN 261 - Arch Construction 3
MASN 266 - Tile Setting 2
MASN 271 - Footings and Foundations 3
HUMANITIES - Elective 3
BUSN 106 - Small Business Management 3

TOTAL CREDITS 72

Michael T. Gardner, Instructor
AAS: Thaddeus Stevens College of Technology

Chad Hummel, Instructor
AAS: Thaddeus Stevens College of Technology
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Masonry Construction Technology (MASN)

MASN 101 (3 credits)
Introduction to Tools, Safety and Equipment 
Students will be introduced to the tools required for the 
masonry trade, understand safety standards and practices, 
and receive training and certifications on various equipment 
used on a job site. 

MASN 105 (3 credits)
Introduction to Masonry Construction
This course will teach the fundamentals of the masonry trade.  
This will include spreading mortar and striking full joints, 
laying brick and block to the line, bonding the length and 
height of a wall, building leads, and hanging a corner pole.

MASN 110 (3 credits)
Development of Masonry Materials  
History and the manufacturing of masonry materials. In the 
manufacturing of materials, there are many different types of 
brick and block. Students will learn the various names and 
where the material should be used in a wall.  Portland cement 
comes in different forms and how to properly mix the different 
types. Students will learn what the different strengths of 
cement and where they should be used.

MASN 116 (3 credits)
Chimney Construction
Students will understand the difference between and be able 
to construct properly a single and double flue chimney. 

MASN 155 (4 credits)
Block Construction, Bearings, and  
Anchoring Systems
Students will learn terminology; the placement of anchor 
bolts, bearing plates, setting lintels, cutting in electrical boxes 
and door ties.  They will be working around conduit, duct work 
and rebar reinforcement. They will also build a composite wall 
using block and brick.

MASN 158 (2 credits)
Adhered Concrete Masonry Veneer
Students will learn to use the tools and equipment for 
installing veneer stone; to apply hanging wire, scratch coat, 
flashings, vapor barriers, and drain mats; to hang stone; and 
to point the mortar joints. Students will learn the different 
types of patterns stone can be laid in.

MASN 162 (2 credits)
Masonry Hardscaping Patios & Retaining Walls
The proper use of masonry products in an outdoor 
environment.  Understand the process to build an outdoor 
patio and retaining walls using masonry materials.

MASN 167 (3 credits)
Restoration and Building Maintenance
Cover the various materials that go along with masonry 
products. These would be caulking, waterproofing, patching, 
repointing, cutting out and repairing damaged areas, and 
cleaning of masonry.  This course will focus on preventive 
maintenance to stop any further damage of the masonry 
structure.

MASN 171 (1 credit)
Concrete Sidewalks
Students will learn how to build forms and how to place 
concrete for a sidewalk. 

MASN 207 (5 credits)
Advanced Masonry Applications
Application of skills relative to masonry systems. Includes 
working on the off-campus housing project. Techniques 
include firewall construction, brick veneering, porch/patio and 
step construction, and proper preparation for varying weather 
conditions.

MASN 211 (2 credits)
Planning and Management
Organizing personnel and materials on a job site; planning 
and coordinating the placement of equipment and materials; 
and completing a job on time and within budget. Supervisory 
duties and responsibilities are also covered.

MASN 216 (4 credits)
Blueprint Reading and Estimating
Basic skills to interpret residential construction drawings. 
Emphasis on calculation of materials, labor, and equipment 
necessary to complete selected projects. Proposals and 
closed bids required.
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MASN 256 (4 credits)
Fireplace Construction
Provides history, theory, and function of the fireplace. 
Students design and construct a fireplace of their choice with 
emphasis on proper terminology, workmanship, and various 
components of different fireplaces.

MASN 261 (3 credits)
Arch Construction
Provide the skills necessary to build various types of arches. 
Terminology, different types, and various techniques used in 
the construction of arches are taught.

MASN 266 (2 credits)
Tile Setting
The basics of ceramic tile setting are covered. Emphasis is 
placed on terminology, tools, safety, and proper layout.

MASN 271 (3 credits)
Footings and Foundations
Provides the opportunity to layout and construct a residential 
concrete block foundation. Topics include blueprint 
interpretation, materials estimating, installation of anchor bolts, 
partition construction, and the use of the transit for site layout.
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Mechanical 
Engineering 
Technology
What is Mechanical Engineering Technology?
The Mechanical Engineering Technology program prepares 
graduates for entry-level employment in the mechanical 
engineering field. The skills acquired from this course of study 
allow the student to visualize objects in three dimensions, 
describe objects with manual and computer-aided drafting 
(CAD) techniques, and apply mechanical engineering 
principles to design products, tools, and equipment for a 
manufacturing-oriented industry. The program’s affiliations 
with industry are maintained through an advisory committee 
and the Society of Manufacturing Engineers (SME).

The student’s skills are developed with a comprehensive 
exposure to the concepts of orthographic projection, 
sectioning, and isometric drawing with an emphasis on 
instrument drawing techniques. A thorough understanding 
of geometric dimensioning and tolerancing (GDT) and a 
demonstrated proficiency with the latest CAD software 
complement these skills. Additional training in fabrication 
principles, mechanical design, product design, and 
manufacturing processes provides a well-rounded experience 
with mechanical design and manufacturing technology.

The principles of mechanical engineering are mastered by 
studying the motion of mechanical objects and the underlying 
concepts required to understand how a machine functions 
or a manufacturing process is performed. By studying the 
practical aspects of structured programming, parametric 
feature-based design, and solid modeling, the student gains 
the skills necessary to utilize the computer as a design 
tool. Further studies in fluid mechanics, production design, 
engineering materials, thermodynamics and heat transfer, 
machine design, and related engineering topics allow the 
student to build upon these concepts. Practical applications of 
these concepts are further realized as the student completes 
an internship project during the fourth semester.

Upon entering the work place, the graduate can expect to 
assist engineers and scientists in the design and development 
of new products. As work experience is acquired, the 
graduate can expect to gain more design responsibility and 
thereby become a key member of an engineering team.

A Graduate of this Program Will be Able to:
 � Produce detail, subassembly, and full-assembly 
engineering drawings utilizing manual and computer-
aided drafting techniques.

 � Recognize and apply the ASME Y14.5 guidelines in the 
creation of engineering drawings.

 � Utilize ASME Y14.5 geometric dimensioning and 
tolerancing guidelines for establishing and maintaining 
the functional fit of mating parts.

 � Apply industrial practices in the design and fabrication of 
sheet-metal components, welded assemblies, and piping 
systems.

 � Identify and understand manufacturing processes and 
their effect on the cost and/or function of manufactured 
products.

 � Analyze and design mechanical parts and systems for 
static and dynamic loading conditions.

 � Apply engineering principles for determining the effects 
of stationary and moving fluids and the control and 
transformation of energy.

 � Design manufacturing tooling for locating, clamping, 
forming, piercing, blanking, and/or shaping a given part.

 � Employ structured programming techniques and 
utilize computer software tools to design and analyze 
mechanical parts or systems.

 � Select and apply engineering materials for use in the 
design and manufacture of mechanical components.

 � Analyze and design machine elements such as gears, 
shafts, bearings, clutches, brakes, flywheels, and related 
assemblies.

 � Apply engineering problem-solving skills to complete a 
project on time and within budget.
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Model Schedule For Mechanical Engineering 
Technology (Option #2)

Semester 1
MET 101 - Drafting Fundamentals 3
MET 106 - Engineering Graphics 3
MET 116 - Computer-Aided Drafting 3
MET 176 - Manufacturing Processes 3
MATH 207 - Pre-Calculus 4
ENG 106 - English Composition 3

Semester 2  
MET 111 - Engineering Standards 3
MET 161 - Fabrication Principles 3
MET 166 - Mechanical Design 3
MET 171 - Product Design 3
PHYS 113 - Statics 3

Semester 3  
MET 201 - Engineering Mechanics 3
MET 206 - Fluid Mechanics 3
MET 211 - Production Design 3
MET 216 - Parametric Solid Modeling 3
ENG 216 - Technical Writing 3
PHYS 213 - General Physics I 4

Semester 4  
MET 261 - Engineering Materials 3
MET 266 - Thermodynamics 3
MET 271 - Machine Design 3
MET 276 - Engineering Seminar 3
HUMANITIES - Elective 3

Additional General Education Requirements
ELECTIVE(s) - General Education Elective(s) 5

TOTAL CREDITS 73

Model Schedule For Mechanical Engineering 
Technology (Option #1)

Semester 1
MET 101 - Drafting Fundamentals 3
MET 106 - Engineering Graphics 3
MET 116 - Computer-Aided Drafting 3
MET 176 - Manufacturing Processes 3
MATH 137 - Intermediate Algebra 3
ENG 106 - English Composition 3

Semester 2
MET 111 - Engineering Standards 3
MET 161 - Fabrication Principles 3
MET 166 - Mechanical Design 3
MET 171 - Product Design 3
MATH 141 - Trigonometry 3
PHYS 113 - Statics 3

Semester 3
MET 201 - Engineering Mechanics 3
MET 206 - Fluid Mechanics 3
MET 211 - Production Design 3
MET 216 - Parametric Solid Modeling 3
ENG 216 - Technical Writing 3
PHYS 213 - General Physics I 4

Semester 4
MET 261 - Engineering Materials 3
MET 266 - Thermodynamics 3
MET 271 - Machine Design 3
MET 276 - Engineering Seminar 3
HUMANITIES - Elective 3

Additional General Education Requirements
ELECTIVE - General Education Elective 3

TOTAL CREDITS 73

William R. Chambers, Jr., PE, Professor
MME, BME: University of Delaware 

AAS: Thaddeus Stevens College of Technology 
Licensed Professional Engineer

Amy Jo Mumma-Frank, Professor 
BA: Elizabethtown College



80  Thaddeus Stevens College of Technology

Mechanical Engineering Technology (MET)

MET 101 (3 credits)
Drafting Fundamentals
An introductory course in the basics of instrument drawing, 
lettering, geometric construction, and associated manual 
drafting techniques.

MET 106 (3 credits)
Engineering Graphics
A study of orthographic projection and the creation of 
engineering drawings with applications in sectioning and 
auxiliary views. This course also includes isometric drawing 
and practice in freehand sketching.

MET 111 (3 credits)
Engineering Standards
A study of the American Society of Mechanical Engineers 
(ASME) dimensioning guidelines including geometric 
dimensioning and tolerancing (GD&T) for the design and 
manufacture of interchangeable mechanical parts.
Prerequisites: MET 106 and MET 116 (Both with final 
grade of C or higher or instructor permission)

MET 116 (3 credits)
Computer-Aided Drafting (CAD)
An introduction to computer-aided drafting and its 
applications.  The student will learn the fundamentals of 
using the computer operating system and the CAD program.  
These skills are affirmed with the completion of a series of 
mechanical drawings.

MET 161 (3 credits)
Fabrication Principles
A study of the industrial practices in the design and 
fabrication of sheet-metal components, welded assemblies, 
and piping systems.
Prerequisite: MET 116 (With final grade of C or higher or 
instructor permission)

MET 166 (3 credits)
Mechanical Design
A study of power transmission fundamentals and design-
related computations. Design applications include sizing 
and/or selection of belts, chains, gears, bearings, couplings, 
shafts, cams, linkages, and electric motors.

MET 171 (3 credits)
Product Design
The practical implementation of the mechanical design 
practices, engineering standards, and computer-aided drafting 
techniques as they relate to the design and fabrication of a 
manufactured product.
Prerequisites: MET 106 and MET 116 (Both with final 
grade of C or higher or instructor permission)

MET 176 (3 credits)
Manufacturing Processes
A comprehensive study of the processing of materials as it 
relates to manufacturing.  In this course, class lectures and 
literature review will be combined with machine shop practice 
and plant visits to form a well-rounded understanding of the 
intricacies of manufacturing technology.

MET 201 (3 credits)
Engineering Mechanics
An introduction to the analysis of the static and dynamic 
forces which govern the behavior of structures and machines. 
The analytic skills in vector mechanics established in this 
course are employed for the design of structural components 
and assemblies as well as machine elements such as cams, 
gears, and linkages. 
Prerequisites: MATH 137, MATH 141 and PHYS 113 (All 
with final grade of C or higher or instructor permission) 
Co-requisite: PHYS 213

MET 206 (3 credits)
Fluid Mechanics
A study of the effects of stationary and moving fluids as it 
relates to the analysis and design of mechanical systems. 
Topics involving the volume and energy transfer of a working 
fluid are utilized to demonstrate the problems commonly 
encountered in industry.
Prerequisites: MATH 137, MATH 141 and PHYS 113 (All 
with a final grade of C or higher or instructor permission)  
Co-requisite: MET 201 and PHYS 213

MET 211 (3 credits)
Production Design
An introductory course in manufacturing engineering and 
lean production methods.  Major topics include manufacturing 
processes, economics of production design, and design of 
manufacturing systems. 
Prerequisite: MET 176 (With a final grade of C or higher or 
instructor permission) 
Corequisite:  MET 216

MET 216 (3 credits)
Parametric Solid Modeling
An intermediate computer-aided drafting course in three-
dimensional, feature-based, parametric solid modeling with 
applications in the designing and detailing of mechanical 
components and assemblies.  Applications include structured 
programming with practical applications in the creation and 
modification of solid models for complex parts, assemblies, 
and related engineering drawings.  
Prerequisite: MET 116 (With final grade of C or higher or 
instructor permission)
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MET 261 (3 credits)
Engineering Materials
An introduction to the selection and utilization of engineering 
materials as they relate to their mechanical characteristics 
under various operating conditions. Material strength and 
failure criteria are utilized to identify design margins of safety 
for mechanical components. 
Prerequisites: MET 176, ENG 106, ENG 216, PHYS 
113, and PHYS 213 (All with final grade of C or higher or 
instructor permission)

MET 266 (3 credits)
Thermodynamics
An introduction to the principles which govern the control and 
transformation of energy. These principles provide a concise 
description of the processes that are common to boiler, 
refrigeration, and related systems. 
Prerequisites: MET 206 and PHYS 213 (Both with final 
grade of C or higher or instructor permission)

MET 271 (3 credits)
Machine Design
A study of the design of machine elements such as gears, 
shafts, bearings, clutches, brakes, flywheels, and related 
assemblies.  These concepts will be employed by the student 
through structural analysis of numerous machine elements.  
Prerequisites: MET 201, MET 216, and PHYS 213 (All with 
final grade of C or higher or instructor permission)

MET 276 (3 credits)
Engineering Seminar
A review course for the fundamentals of manufacturing 
including engineering economics and special topics of 
engineering technology. This course also covers engineering 
internship projects, technical presentations, and preparation 
for SME certification examination. 
Prerequisites: MET 211 and MET 216 (Both with final 
grade of C or higher or instructor permission) 
Co-requisites: MET 261, MET 266, and MET 271


