Program Name

Heating, Ventilation and Air Conditioning

Program CIP Code

47.0200.00

Program Description and
Coherent Sequence

The Heating, Ventilation and Air Conditioning program
prepares students to apply technical knowledge and skills to
repair, install, service and maintain the operating conditions of
heating and air conditioning systems. Includes instruction in
diagnostic techniques, the use of testing equipment and the
principles of mechanics, electricity and electronics as they
relate to the repair of heating and air conditioning systems. The
program is designed and delivered as a coherent sequence of
experiences using technical instruction, academic foundations,
experiential learning, work-based learning opportunities and
leadership and personal development through the Career and
Technical Student Organization, SkillsSUSA.

Heating, Ventilation and Air Conditioning I: This course will
prepare students to use a wide variety of tools and equipment
and maintain a safe work environment; understand the basic
principles of heating, ventilation, air conditioning and
refrigeration. The student will develop an understanding of
construction math, basic electricity, base piping techniques and
basic layout techniques. The student will develop skills in oral
and written communication as they relate to the industry. This
course is designed to help students develop an enhanced
understanding of teamwork, employability skills and career
opportunities in the field.

Heating, Ventilation and Air Conditioning II: This course
prepares the individual to apply and demonstrate advanced
technical knowledge and skills in the industry, including duct
systems and maintenance. This lab-based course will provide
the students an opportunity to participate in the planning,
design and completion of project-based activities.

Work-based Learning: Students have the opportunity to
participate in either a Heating, Ventilation and Air Conditioning
Cooperative Education experience or an Internship.

Industry Validated Standards

Not Developed by State. Programs use industry sponsored
standards and curriculum

Specialized Equipment

e Multimeter(s), both digital and analog
¢ Voltage tester

e Clamp-on ammeter

¢ Breadboards

o 120/240VAC to 24VAC transformers
e Motor starter

o Fire extinguisher

¢ Boiler controls

e Manometer
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e Hand tools

¢ Velometers

¢ Rotating vane anemometers

¢ SMACNA HVAC Duct Design

e Reaming tools, Handheld tubing, benders
e Swaging tools

¢ Flare fittings

e Flaring tool sets

e Air/acetylene torch set

¢ Self-igniting soldering torch head
e Chain or yoke tripods

Equipment list can be accessed at:
http://www.azed.gov/career-technical-

education/files/2015/08/equipment-list-heating-ventilation-and-

air-conditioning-47020000.pdf

Industry Recognized
Certifications

Occupational Safety and Health Administration (OSHA) 10
Hour Training for Construction Industry
e NCCER Core - 87.5 hours
e NCCERHVAC
0 Level 1-192.5 hours
o Level 2 -170 hours
o0 Level 3 - 157.5 hours
0 Level 4 - 155 hours
e Arizona Western College
o0 Occupational Certificate: Air Conditioning and
Refrigeration

CTE End-Of- Program (EOP) No
Technical Skill Assessment

(TSA) Y/N

Current EOP TSA Pass Score N/A

Participation in JTED Program
Qualifies Students for These
Employment Opportunities

¢ Refrigeration Construction Apprentice,
e HVAC Apprentice,

e HVAC Field Service Technician,

¢ Facilities Technician,

¢ HVAC Residential Installer,

e HVAC Service Technician,

e AZ HVAC Counter Sales
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SB1525 JTED Course and Program Requirements

Requires students obtain
passing score of 60% on
assessment

15-391(3)(b) Page 1/20-24 &
15-391(5)(b) Page 2/1-6

If the NCCER curriculum is taught then NCCER Credentials
require 70% pass rate on both written and performance tests.

Not a Course Required under
Minimum Course of Study
including Honors 15-391(3)(d)
Page 1/27-29

This course is not required to graduate.

Majority of Instructional Time in
Lab / Field / Work Based
Learning Environment
15-391(3)(e) Page 1/30-32 and

Requires CTSO Participation
15-391(5)(d) Page 2/10-13

Yes, The program is more than a majority of lab time needed to
become competent in the HVAC program to develop industry
standard skills.

This program requires participation in a CTSO and the
SkillsUSA CTSO has industry aligned competitions for
construction judged by industry professionals.

Demonstrated Need for Extra
Funding for a course 15-391(3)(f)
Page 1/33-34

Yes, the tools and equipment needed for this program is
substantially different and expensive to meet industry
standards, local, county and state building codes and including
EPA Freon regulations.

Specialized Equipment Exceeds
Cost of Standard Course
15-391(3)(g) Page 1/35-36 and
15-391(5)(c) Page 2/7-9

Yes, Hand and power tools and equipment are required for this
course that are beyond the scope of a standard classroom-
Multimeter(s), both digital and analog if available, Voltage
tester, Clamp-on ammeter, Breadboards, 120/240VAC to
24VAC transformers, Motor starter, Fire extinguisher, boiler
controls, manometer, hand tools, Velometers, Rotating vane
anemometers, SMACNA HVAC Duct Design, Reaming tools,
Handheld tubing, benders, Swaging tools, Flare fittings, Flaring
tool sets, Air/acetylene torch set, Self-igniting soldering torch
head, Chain or yoke tripods

Alignment through Curriculum,
Instructional Model and Courses
Sequence 15-391(5)(e)

Page 2/15-18

Yes, the established course sequence for Heating, Ventilation
and Air Conditioning is 2 Carnegie units of instruction.

Defined Pathway to Career and
Postsecondary Ed in Specific
Vocation or Industry 15-391(5)(f)
Page 2/19-21

Building and Construction Technologies, Associate of Applied
Science in Facilities Maintenance or Heating, Ventilation, Air
Conditioning, and Refrigeration (HVAC-R) - Pima Community
College
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Fills High Need Vocation or
Industry as Determined by
CTE/ADE 15-391(5)(j)

Page 2/30-31

Yes, The Heating, Ventilation and Air Conditioning program is
ranked # 15 on the 2016 CTE Program List. Ranking is based
on “high demand, high wage, high skill” occupations as
determined by Arizona Labor Market Data from the AZ Office of
Employment and Population Statistics.

Requires a Single or Stackable
Credential or a Skill that allows a
student to obtain work
15-391(5)(k) Page 2/32-35

Yes, many skills that allow a student to obtain work are
developed through this program. OSHA 10-Construction,
NCCER credentials that could be earned during the program,
leading towards a full credential when hours and performance
measures are met; students develop skills that would allow
them to enter an apprentice program or gain credit through dual
or concurrent enrollment at a Community College.

Programs must offer:
Occupational Safety and Health Administration (OSHA) 10
Hour Training for Construction Industry
-and-
Must offer one or more of the following:
e NCCER Core - 87.5 hours
¢ NCCER HVAC
oLevel 1-192.5 hours
o Level 2 - 170 hours
o Level 3 - 157.5 hours
o Level 4 - 155 hours
e Arizona Western College
0 Occupational Certificate: Air Conditioning and
Refrigeration

Leads to certification or
licensure verified by that
vocation or industry that
qualifies student for employment
which the student would not
otherwise qualify. 15-391(5)(l)
Page 2/36-39

OSHA-10 construction certification
NCCER Credentials that are portable and industry recognized.
NCCER Core -87.5 hours, NCCER: HVAC Level 1=192.5
NCCER: HVAC Level 2 =170
NCCER: HVAC Level 3=157.5
NCCER: HVAC Level 4=155
e Arizona Western College
o Occupational Certificate: Air Conditioning and
Refrigeration

If no certification or licensure is
accepted by vocation or industry,
completion of program must
qualify student for employment
for which student would not
otherwise qualify without
completing JTED program.
15-391(5)(l) Page 2/39-43

N/A
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Requires instruction and
instructional materials
substantially different from and
exceed scope of standard
instruction and include skills,
competencies and knowledge to
be successful in JTED program
vocation or industry.
15-391(5)(m) Page 2/44-45 and
3/1-3

Yes, this specialized program requires tools and equipment
utilized in fields that exceeds a standard classroom. Hands on
skills development using Multimeter(s), both digital and

analog if available, Voltage tester, Clamp-on ammeter,
Breadboards, 120/240VAC to 24VAC transformers, Motor
starter, Fire extinguisher, boiler controls, manometer, hand
tools, Velometers, Rotating vane anemometers, SMACNA
HVAC Duct Design, Reaming tools, Handheld tubing, benders,
Swaging tools, Flare fittings, Flaring tool sets, Air/acetylene
torch set, Self-igniting soldering torch

head, Chain or yoke tripods

Industry provided financial or
technical support. 15-391(5)(n)
Page 3/4-8

Contractors in the HVAC Industry serve on advisory councils
and provide technical support to programs. Many industry
partners provide supplies to programs and provide technical
skill training to instructors and students.

Demonstrated need for extra
funding in order to provide JTED
program 15-391(5)(o) Page 3/9-11

This program could not be offered with a high level of technical
education due to the level of specialized tools and equipment
needed and the specialized training for highly technical training
without JTED support.

Eligibility Yes | No
JTED The Heating, Ventilation and Air Conditioning program meets X

the requirements for JTED compliance and eligibility
CTE Federal The Heating, Ventilation and Air Conditioning program meets X
Perkins and the requirements for Perkins and is eligible to generate CTE State
State Priority Priority funding.
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