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Heating, Ventilation, Air Conditioning, and
Refrigeration Technology, AAS
Modern residential, commercial, institutional and manufacturing operations depend on carefully monitored temperature conditions and well-trained
installation and service technicians. Government researchers say graduates of training programs that emphasize hands-on experience will have a
definite advantage when seeking employment in heating, ventilation and air conditioning technology. JCCC provides you the opportunity to work on
actual equipment while pursuing a degree or certificate program. The 64-credit-hour associate of applied science degree program focuses on developing
an awareness of basic mathematical and scientific principles. The curriculum is concerned with the manner by which these principles affect the control of
temperature and the quality of air, design, testing, installation and development of heating and cooling systems.

If you select the residential degree, you will learn the theory of operation as well as installation, duct design, service and repair of gas and electric
furnaces, heat pumps and central air conditioners. In addition to the 31 core hours, the following courses are required for the A.A.S. degree, residential
option.

(Major Code 2860; State CIP Code 47.0201)

• HVAC (http://www.jccc.edu/hvac)

Associate of Applied Science Degree
First Semester
ENGL 121 Composition I* 3

INDT 155 Workplace Skills 1

HVAC 105 HVAC Fundamentals 4

HVAC 110 Electrical Fundamentals 4

HVAC 136 Heating System Fundamentals 3

HVAC 164 EPA 608 Refrigerant Management 1

Total Hours 16

Second Semester
EMS 121 CPR I - Basic Life Support for Healthcare Provider 1

INDT 125 Industrial Safety/OSHA 30 3

HVAC 142 Load Calculations* 3

HVAC 201 Cooling Systems* 3

MATH 130 Technical Mathematics I* (or higher) 3

Humanities Elective ^ 3

Total Hours 16

^ Humanities Elective (http://catalog.jccc.edu/fall/degreecertificates/electives/humanities-aas)

Third Semester
Technical Electives (see below) 3

HVAC 167 Sheet Metal Layout and Fabrication 3

HVAC 231 HVAC Rooftop Units* 3

HVAC 242 Duct Design and Equipment Selection* 3

Communications Elective ^ 3

Total Hours 15

^ Communications Elective (http://catalog.jccc.edu/fall/degreecertificates/electives/communications-aas)

Fourth Semester
Technical Electives (see below) 2

HVAC 236 Advanced Heating Applications* 3

HVAC 250 HVAC Installation and Start-up Procedures* 3
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HVAC 275 HVAC Code Review* 3

HVAC 277 HVAC Control Systems* 3

Social Science and/or Economics Elective ^ 3

Total Hours 17

^ Social Science and/or Economics Elective (http://catalog.jccc.edu/fall/degreecertificates/electives/social-sci-econ-aas)

Technical Electives
ELEC 133 Programmable Controllers 3

ELTE 122 National Electrical Code I 4

ELTE 125 Residential Wiring Methods* 4

EPRM 142 Solar Thermal Systems 3

HVAC 125 Energy Alternatives 2

HVAC 165 410-A Refrigerant Management 1

HVAC 280 HVAC Internship* 1-3

Total Program Hours: 64

Courses
HVAC 105 HVAC Fundamentals (4 Hours)
This is a beginning course in heating, ventilation and air conditioning technology that is appropriate for HVAC students. Upon successful completion of
this course, the student should be able to identify the basic components of an air-conditioning system. Topics will include heat laws, refrigerants, oils
and refrigeration cycles. In the lab, students will design, assemble and operate a working refrigeration system. Competencies will include brazing, wiring,
evacuating and charging a system. 3 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 110 Electrical Fundamentals (4 Hours)
This course is in electrical theory and is required for HVAC but is appropriate for all interested students. Common electrical components found in the
HVAC industry are used to develop these skills. Upon successful completion of this course, the student should be able to identify electrical components
and their relationships to the various repair and troubleshooting techniques. 3 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 125 Energy Alternatives (2 Hours)
Upon successful completion of this course, the student should be able to identify diverse methods of alternate energy production. Some of the
technologies that will be discussed are wind energy, photoelectric energy, nuclear energy, hydroelectric energy, biomass and alternate fuel vehicles.
Students will understand the advantages of using various alternate energy technologies, the effects or by-products of each and the problems that might
be encountered. Some student research will be included in the context of the course. Emphasis will be on the most promising or effective alternate
energy technologies available. 2 hrs. lecture/wk.

HVAC 136 Heating System Fundamentals (3 Hours)
Upon successful completion of this course, the student should be able to identify all the components and accessories in residential heating systems.
Emphasis will be on the electrical diagrams and mechanical principles. Practical instruction in service diagnostic procedures for efficient operation,
maintenance and troubleshooting of these systems make up the lab portion of the course. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 142 Load Calculations* (3 Hours)
Prerequisites: HVAC 105 or HVAC 121

Upon successful completion of this course, students will be able to perform the load calculations for residential and commercial HVAC applications. The
students will be using the Air Conditioning Contractors of America (ACCA) Manual J and Manual N. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 164 EPA 608 Refrigerant Management (1 Hour)
The student should have a complete understanding and knowledge of the characteristics of several different types of refrigerants and the correct usage.
Upon completion of this course, the student should be able to pass the examination set forth by a third-party testing facility. 1 hr. lecture/wk.

HVAC 165 410-A Refrigerant Management (1 Hour)
Upon completion of this course, the students should be able to understand nuances of new refrigerants on the market. The student should have a
complete understanding and knowledge of the characteristics of R-410-A. Upon completion of this course, the student should be able to pass the
examination set forth by a third-party testing facility. 1 hr. lecture/wk.

HVAC 167 Sheet Metal Layout and Fabrication (3 Hours)
Upon successful completion of this course, the student should be able to identify the components, equipment and operation for sheet metal layout and
fabrication. Practice problems are included at the end of each unit in order to provide the student with an opportunity to apply the methods attained
by sheet metal layout. Shop facilities are available. The patterns will be fabricated and joined into a line of fittings. This gives the most complete test
of pattern accuracy and also provides the experience needed by a competent layout person. The student will be required to provide ANSI Z87 safety
glasses and may be expected to provide other basic hand tools and/or equipment. 2 hrs. lecture, 3 hrs. lab/wk.
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HVAC 201 Cooling Systems* (3 Hours)
Prerequisites: (HVAC 105 or HVAC 121) AND (HVAC 110 or HVAC 123)

Upon successful completion of this course, the student should be able to identify all the components and accessories and their relationship to the
functions of residential and commercial air conditioning and heat pump systems. Topics covered will include air conditioner condensing units, metering
devices, evaporation coils and refrigerants. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 231 HVAC Rooftop Units* (3 Hours)
Prerequisites: (HVAC 105 or HVAC 121) AND (HVAC 110 or HVAC 123)

Topics will include electrical controls and economizers of various rooftop units, roof curbs, installation, service, diagnosis, evacuation and charging of
typical light commercial rooftop units. The student will be required to provide ANSI Z87 safety glasses and may be expected to provide other basic hand
tools and/or equipment. 2 hrs. lecture and 3 hrs. lab/wk.

HVAC 236 Advanced Heating Applications* (3 Hours)
Prerequisites: (HVAC 105 or HVAC 121) AND (HVAC 110 or HVAC 123) AND (HVAC 136 or HVAC 127)

Upon successful completion of this course, the student will be able to identify all the components and accessories of furnaces, heat pumps or boiler
systems that are used either in residential or commercial spaces. The student should also be able to demonstrate familiarity with aspects of fuel gas
piping, gas appliance venting, water heater installations, combustion air requirements and proper piping techniques. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 242 Duct Design and Equipment Selection* (3 Hours)
Prerequisites: HVAC 105 or HVAC 121

Upon successful completion of this course, the student should be able to determine proper sizing of residential HVAC equipment and duct work to meet
the requirements for high-quality climate control systems. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 250 HVAC Installation and Start-up Procedures* (3 Hours)
Prerequisites or corequisites: (HVAC 201 or HVAC 221) AND (HVAC 236 or HVAC 223)

Upon successful completion of this course, the student will be able to identify techniques and procedures to install new systems and retrofit systems.
Topics include initial start-up, maintenance of furnaces and air conditioners, electrical requirements, permits and inspections, combustion air, sheet
metal and applying mechanical standards. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 275 HVAC Code Review* (3 Hours)
Prerequisites: . (HVAC 142 or HVAC 124) AND (HVAC 201 or HVAC 221)

Prerequisites or corequisites: HVAC 136 or HVAC 127

This course is for the use and interpretation of the current International Mechanical Code (IMC). Upon successful completion of this course, the student
should be able to interpret and apply the Code to HVAC applications. 3 hrs. lecture/wk.

HVAC 277 HVAC Control Systems* (3 Hours)
Prerequisites: . HVAC 201 or HVAC 221

Prerequisites or corequisites: HVAC 236 or HVAC 223

Upon successful completion of this course, the student should be able to identify the components and theory in electronic, pneumatic and direct digital
control systems. Classroom topics will center on components, wiring diagrams, calibration and sequences of operation, system components, theory of
operation, wiring diagrams and installation methods. 2 hrs. lecture/wk. and 3 hrs. lab/wk.

HVAC 280 HVAC Internship* (1-3 Hour)
Prerequisites: Department approval

Upon successful completion of this course, the student should be able to apply classroom knowledge to an actual work environment. The internship will
provide the students with an on-the-job experience under the supervision of industry professionals. The work will be developed in cooperation with area
employers, college staff and each student to provide a variety of actual job experiences directly related to the student’s career goals in the HVAC field.
Minimum 15 hrs. per week on-the-job training.


