Indiana Department of Education
Academic Standards Course Framework

CONSTRUCTION TRADES: HVAC |

Construction Technology: HVAC I includes classroom and laboratory experiences focused on heat
generation, ventilation, and cooling/refrigeration systems. This course Introduces scientific and
mathematical principles applicable in the installation, operation, and maintenance of HVAC systems.
Types of units, parts, basic controls, functions, and applications will be covered. Additional topics include
tool and meter use, temperature measurement, heat flow, the combustion process, and pipe installation
practices. This course also emphasizes health, safety, and welfare standards and codes as mandated by
professional and governmental agencies.

e DOE Code: 5496
e Recommended Grade Level: Grade 11-12
e Recommended Prerequisites: Introduction to Construction
e Credits: 2-3 credits per semester,maximum of 6 credits
e Counts as a Directed Elective or Elective for the General, Core 40, Core 40 with Academic Honors
and Core 40 with Technical Honors diplomas
e This course is aligned with postsecondary courses for Dual Credit:
o lvyTech
= CONT 101 - Introduction to Construction
= HVAC 101 — Heating Fundamentals
= HVAC 103 - Refrigeration

Dual Credit
This course provides the opportunity for dual credit for students who meet postsecondary requirements
for earning dual credit and successfully complete the dual credit requirements of this course.

Application of Content and Multiple Hour Offerings

Intensive laboratory applications are a component of this course and may be either school based or work
based or a combination of the two. Work-based learning experiences should be in a closely related
industry setting. Instructors shall have a standards-based training plan for students participating in work-
based learning experiences. When a course is offered for multiple hours per semester, the amount of
laboratory application or work-based learning needs to be increased proportionally.

Career and Technical Student Organizations (CTSOs)

Career and Technical Student Organizations are considered a powerful instructional tool when integrated
into Career and Technical Education programs. They enhance the knowledge and skills students learn in a

course by allowing a student to participate in a unique program of career and leadership development.
Students should be encouraged to participate in SkillsUSA, the CTSO for this area.

Content Standards

Domain - Safety
Core Standard 1 Students integrate shop and workplace safety concepts into projects to ensure
compliance with professional and governmental regulations.

Standards
HVACI-1.1 Demonstrate safe practices and procedures with power and hand tools

HVACI-1.2 Explain the characteristics of pressurized cylinders and gases used in brazing, soldering,
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leak testing, and refrigeration systems
HVACI-1.3 Discuss the characteristics and concerns of heating fuels

HVACI-1.4 Demonstrate an understanding of basic shop and workplace safety in compliance with
OSHA standards

HVACI-1.5 Demonstrate basic first aid procedures

HVACI-1.6 Interpret health, safety, and welfare standards as dictated by local, state, or federal
agencies
Domain - Piping
Core Standard 2 Students apply and adapt the appropriate techniques to design and layout various
piping systems.
Standards

HVACI 2.1 Demonstrate refrigeration and gas piping connections including flaring, swaging,
soldering, brazing, and NPT threading

HVACI-2.2 Design and layout natural gas and propane piping schematics for use with rigid and
flexible fuel delivery systems

Domain - Electricity
Core Standard 3 Students analyze principles of electricity to repair, maintain, and troubleshoot HVAC
systems.

Standards

HVACI-3.1 Understand the principles and applications of voltage, amperage, resistance, and power
HVACI-3.2 |dentify the applications of transformers and low voltage circuits

HVACI-3.3 Explain the concepts of low voltage switches, relays, thermostatic and pressure controls

HVACI-3.4 |dentify common electrical schematic symbols used in furnace and refrigeration
electrical diagrams

Domain — Heating Fundamentals
Core Standard 4 Students evaluate various fuels to service heating appliances.

Standards

HVACI-4.1 Demonstrate the use of the tools, test equipment and materials used in heating
equipment installation and service

HVACI-4.2  Explain the combustion and heating process of a fossil fuel furnace

HVACI-4.3  Explain the operation of safety devices and components

HVACI-4.4 Describe the sequence of operation for all levels of furnace efficiencies
HVACI-4.5 Measure temperature rise across heat exchangers and calculate system airflow
HVACI-4.6 |dentify various ignition systems and flame proving devices

HVACI-4.7 Explain and measure fuel pressure readings and scales

HVACI-4.8 Troubleshoot furnace malfunctions

HVACI-4.9 Measure and perform start-up procedures for new heating equipment

Domain — Refrigeration Fundamentals
Core Standard 5 Students analyze refrigeration principles to repair, install, and troubleshoot air
conditioning systems.

Standards

HVACI-5.1 Demonstrate the use of the tools, test equipment and materials used in refrigeration
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equipment installation and service
HVACI-5.2 Define and understand pressure and vacuum scales and measurement
HVACI-5.3 Define key terms and components associated with refrigeration systems
HVACI-5.4 Explain the basic principles of heat transfer
HVACI-5.5 |dentify refrigerant pressure and temperature relationship

HVACI-5.6 |dentify refrigerant states throughout a refrigeration system such as superheated,
subcooled, and saturated conditions

HVACI-5.7 Analyze refrigeration systems based on superheat, subcooling, compressor amps,
evaporator temperature drop, and loads

HVACI-5.8 Explain the basics of ozone depletion and refrigerant conservation as outlined by
Section 608 of the Clean Air Act
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