0647. 0200CL
FLORI DA DEPARTMENT OF EDUCATI ON
CLUSTER CURRI CULUM FRAMEWDORK
Cluster Title: Commer ci al Heating, Air-Conditioning, Technol ogy
C uster Type: Job Preparatory
Qccupati onal Area: I ndustrial Education
Conponent s Two Prograns, One Core, Five Cccupationa
Conpl eti on Points
Secondary PSAV
G ade Level 9-12, 30, 31 30, 31
Facility Code 203 203
CTSO Ski | | sUSA- VI CA Ski | | sUSA- VI CA
Co- op Met hod Yes Yes
Apprenticeship Yes Yes

PURPOSE: The purpose of the prograns in this cluster is to
prepare students for enpl oynment or advanced training in the
heating, air-conditioning (ANC), and refrigeration industry. The
programs in this cluster prepare students for enploynent as
Heating, A/C, and Refrigeration Helper (Industry Title), Heating,
A/ C, and Refrigeration Mechanic Assistant (Industry Title),
Heating, A/C, and Refrigeration Mechanic (Industry Title),
Commer ci al A/ C Technician (CES 85902654), and Commerci al
Refrigeration Technician (OES 22511236)

The student should obtain EPA certification prior to |eaving
school in order to be enployed in any job that requires work with
refrigerants.

This cluster of progranms focuses on broad, transferable skills,
stresses the understanding of all aspects of the heating, air-
conditioning, and refrigeration industry, and denonstrates

el ements of the industry such as planning, nanagenent, finance,
techni cal and production skills, the underlying principles of
technol ogy, | abor issues, comunity issues, and health, safety,
and envi ronnental issues.

CLUSTER STRUCTURE: This cluster is a planned sequence of

i nstruction consisting of two prograns with one common core and
five occupational conpletion points. The recomended sequence
all ows students to conplete specified portions of the program for
enpl oyment or to remain for advanced training. A student who
conpl etes the applicabl e conpetenci es at any occupati ona

conpl etion point nmay either continue with the training programor
term nate as an occupational conpleter

It is recoomended that students conplete the core or denonstrate a
mastery of the student performance standards contained in the core
bef ore advancing to the course(s) in the next |level of either of
the two prograns: Commercial Air-Conditioning Technol ogy or
Commer ci al Refrigeration Technol ogy.
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The followi ng diagramillustrates the program structure:

HEATI NG, Al R- CONDI Tl ONI NG

AND

REFRI GERATI ON TECHNOL OGY

OCP - D (350 Hours
Heat i ng, A(/C and Ref)ri ggrati on (Rz??i ;;ergt(iisno I\Z?:L;mrasn)i c
Technol ogy+ Industry Title DOT 637, 261- 026
Conmmer ci al Conmmrer ci al
Heating and Air Refrigeration
Condi ti oni ng Technol ogy
Technol ogy
(1350 hours)
(1, 350 Hours) | 470202
| 470203
Heating, Air
Condi ti oni ng and
Refri geration
Technol ogy
8723000
—® OCP - C (500 Hours)

Introduction to Heating,
A/ C, and Refrigeration
Technol ogy 5-7

Introduction to Heating,
A/ C, and Refrigeration
Technol ogy 3-4

Introduction to Heating,
A/ C, and Refrigeration
Technol ogy 1-2

Heating, A/C and Refrigeration
Mechani cs - OES 85902654
—® OCP - B (250 Hours)

Heating, A/C and Refrigeration
Mechani ¢ Assi stant -
Industry Title

— OCP - A (250 Hours)
Heating, A/C and Refrigeration
Hel per - Industry Title
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At the secondary level, this cluster consists of the foll ow ng
courses, which include the core

Heating, A/C and Refrigeration Technology - 9 secondary credits

CORE COURSES

8713010 - Introduction to Heating, A/C and Refrigeration
Technol ogy 1

8713020 - Introduction to Heating, A/C and Refrigeration
Technol ogy 2 (OCP A)

8713030 - Introduction to Heating, A/C and Refrigeration
Technol ogy 3

8713040 - Introduction to Heating, A/C and Refrigeration
Technol ogy 4 (OCP B)

| NTERVEDI ATE COURSES

8713050 - Introduction to Heating, A/C and Refrigeration
Technol ogy 5

8713060 - Introduction to Heating, A/C and Refrigeration
Technol ogy 6

8713070 - Internediate Heating, A/C and Refrigeration
Technology 7 (OCP Q)

LABORATORY ACTI VITIES:  assroom shop, and | aboratory activities
are an integral part of this cluster. These activities include
instruction in the use of safety procedures and in the care of
tool s, equipnment, materials, and processes found in the industry.
Equi prent and supplies should be provided to enhance hands-on
experiences for students in the chosen occupation. A generic

equi prent list for the prograns in this cluster is avail able.

SPECI AL NOTE: SkillsUSA-VICA, Inc. is the appropriate vocationa
student organization (VSO for providing | eadership training and
for reinforcing specific vocational skills. Vocational Student
Organi zati ons, when provided, shall be an integral part of the
vocational instructional program and the activities of such
organi zations are defined as part of the curriculumin accordance
with Rule 6A-6.065, FAC

The Refrigeration Service Engi neers Society (RSES), a professiona
organi zation geared toward the education of teachers, provides
opportunities for students to become nenbers and to participate in
RSES activities. The Air-Conditioning Refrigeration Institute
(ARI') is another organization that provides educationa
opportunities, curricula, and conpetency exans for the industry.

The prograns in this cluster may be offered in postsecondary adult
vocati onal (PSAV) courses. Vocational credit shall be awarded to
the student on a transcript in accordance with Section 230. 643,

F. S

Cooperative training - QJT is appropriate for this program
VWhenever cooperative training - QJT is offered, the followi ng are
required for each student: a training plan, signed by the
student, teacher, and enpl oyer, which includes instructiona
objectives and a list of on-the-job and in-school |earning
experiences; a workstation that reflects equi pnent, skills and
tasks that are relevant to the occupation which the student has
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chosen as a career goal. The student nust receive conpensation
for work perfornmed.

In accordance with Rul e 6A-10.040, FAC, the m ni num basic-skills
grade levels required for adult vocational students to conplete
this programare: Mathematics 10.0, Language 9.0, Reading 9.0.
These grade-I|evel nunbers correspond to grade-equival ent scores
obt ai ned on one of the state-designated basic-skills exam nations.
If a student does not mneet the basic-skills level required for
conpl etion of the program renedi ati on should be provided
concurrently through Vocational Preparatory Instruction (VPl).

Pl ease refer to the Rule for exenptions.

VWhen a secondary student with a disability is enrolled in a
vocational class with nodifications to the curricul um franework,
the particul ar outcomes and student perfornmance standards, which
the student must master to earn credit, nust be specified on an
i ndi vi dual basis. The job or jobs for which the student is being
trained should be reflected in the student's desired postschoo
outcone statenent on the Transition |Individual Educational Plan
(Transition | EP)

SCANS Conpetencies: To acconplish the Secretary's Comni ssion on
Achi evi ng Necessary Skills (SCANS) conpetencies, instructiona
strategies for this cluster must include methods that require
students to identify, organize, and use resources appropriately;
to work with each other cooperatively and productively; to acquire
and use information; to understand social, organizational, and
technol ogi cal systens; and to work with a variety of tools and
equi prent. Instructional strategies nmust al so i ncorporate nethods
to i mprove students' personal qualities and higher-order thinking
skills.

The standard length of this programis 1350 hours.
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Fl ori da Departnment of Education
| NTENDED OUTCOVES

Program Titl e: HEATI NG A/ C, AND REFRI GERATI ON TECHNOLOGY
Secondary

Pr ogr am Nunber : 8723000

Cl P Nunber: 0647020303

G ade Level 9-12, 30, 31

Lengt h 7 Credits

Certification AC HEAT ME @ G

REFRG MECH @ G

| NTENDED OQUTCOVES: After successfully conpleting the appropriate

course(s) for each occupational conpletion point of this program the

student will

be able to performthe foll ow ng:

OCCUPATI ONAL COVPLETI ON PO NT - A (250 hours)
HEATI NG A/ C, AND REFRI GERATI ON HELPER - | NDUSTRY TI TLE

01.0

02.0

03.0

04.0

05.0

06.0

07.0

08.
09.
10.

eoNeoNe)

Identify safe working conditions and foll ow safety
practi ces.

Describe the history and concepts of heating, air-
conditioning, and refrigeration.

Identify, use, and maintain the hand tools and too
accessories used in the heating, air-conditioning, and
refrigeration industry.

Denonstrate an understandi ng of matter and heat behavi or
Denonstrate a worki ng know edge of fluids, pressures,
refrigerants, and rel ated codes.

Fabricate and service the piping, tubing, and fittings used
in the heating, air-conditioning, and refrigeration

i ndustry.

Denonstrate a worki ng know edge of heating, air-
conditioning, and refrigeration system conponents and
accessori es.

Apply appropriate comuni cati on and conputer skills.
Denonstrate an under st andi ng of entrepreneurship.
Denonstrate enployability skills.

OCCUPATI ONAL COVPLETI ON PO NT - B (250 hours)
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C ASSI STANT - | NDUSTRY

TI TLE

11.0

12.0

13.0

14.0

15.0

16.0

Denonstrate a practical know edge of basic electricity and
of the electrical conponents of heating, air-conditioning,
and refrigeration equi pment.

Tr oubl eshoot heating, air-conditioning, and refrigeration
el ectrical control systenms and their conmponents.

Troubl eshoot and wire electrical notors and their
conponent s.

Assist in the installation of a residential heating and air-
condi tioning systemand determ ne start-up procedures.
Denonstrate a wor ki ng know edge of mnechani cal heating and
air-conditioning system operations and of start-up and
check- out procedures.

Si ze heating, air-conditioning, and refrigeration piping.
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OCCUPATI ONAL COVPLETI ON PO NT - C (500 hours)
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C - COES 85902654

17.

18.

19.
20.

21.
22.
23.

24,

0

Denonstrate a practical know edge of solid-state el ectronics
as used in heating, air-conditioning, and refrigeration

syst ens.

Uilize and operate nechanical refrigeration servicing and
testing equi prent.

Use conbustion-type heating servicing and testing equi pment.
Tr oubl eshoot gas val ves and regul ators as used in heating,
air-conditioning, and refrigeration systens.

Determ ne the properties of air.

Use a pressure enthal py chart to diagramrefrigerant cycles.
Expl ai n the standards for and ways to nmeasure indoor-air
quality.

Denonstrate the installation, maintenance, and repair of
heating, air-conditioning, and refrigeration systens.
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8713010

Course Title: Introduction to Heating, A C, and Refrigeration
Technol ogy 1

Course Credit: 1

01.0 | DENTIFY SAFE WORKI NG CONDI TI ONS AND FOLLOW SAFETY PRACTI CES- - The

02.

0

student will be able to:

01.

01.

01.

01.

01.
01.

01.

01.

01.
01.

01.

01.
01.

01

02

03

04

05
06

07

08

09
10

11

12
13

Identify and use good housekeepi ng practices in the

| aboratory.

Expl ain the reasons for regular safety neetings and for
conpany safety policies.

Expl ai n the need for enpl oyee-background checks and nedi cal
exam nati ons.

Identify and use appropriate fire extingui shers and ot her
such safety devices.

Identify and foll ow energency and rescue procedures.
Identify and use safe-handling practices as they relate to
hazardous and vol atile fluids, conpounds, and gases.

Apply specific safety and recovery practices for
refrigerants used in the industry.

Apply specific safety practices as they relate to handling
and storing cylinders and materials.

Sel ect and wear proper protective clothing and equi prment.
Identify and use specific safety practices when using

sol dering and brazing skills.

Identify and use CQccupational Safety and Health

Admi ni stration (OSHA) practices when working with heating,
air-conditioning, and refrigeration systens and equi prent.
Fol | ow saf ety precautions when using hand and power tools.
Denonstrate an under st andi ng of cardi opul nonary
resuscitation (CPR) and first aid.

DESCRI BE THE H STORY AND CONCEPTS OF HEATI NG Al R- CONDI TlI ONI NG

AND REFRI GERATI ON- - The student will be able to:

02.

02.

02.

02.

01

02

08

09

Identify and explain the four major refrigeration
conponent s.

Identify and explain the characteristics of a conpression-
cycle refrigerant system

Differentiate between air conditioning and refrigeration
Differentiate between split systens and package systens.
Describe the benefits of conditioned air and environnents.
Di scuss the inpact of heating, air conditioning, and
refrigeration on society.

Di scuss current issues and concerns (such as indoor-air
quality, the ozone |ayer, and conputer technology) in the
heating, air-conditioning, and refrigeration industry and in
the environnent and explain their future ramfications.
Descri be the purpose and requirements of |ocal, state, and
federal heating, air-conditioning, and refrigeration codes
and standards and of the manufacturer's installation

i nstructions.

Identify various professional organizations, associations,
and societies, and explain their purposes.
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03.

04.

05.

0

0

0

| DENTI FY, USE, AND MAI NTAIN THE TOOLS AND TOOL ACCESSORI ES USED I N
THE HEATI NG Al R- CONDI TI ONI NG AND REFRI GERATI ON | NDUSTRY- - The
student will be able to:

03.01 Identify and use
a. basic hand tools and tool accessories
b. power tools (electric, nechanical, and pneumatic, if

avail abl e) .

c. pipe and tube-working tools of the trade
d. specialized tools of the trade

03.02 Apply appropriate care and mai ntenance procedures for tools
and tool accessories, following the directions in the tool -
equi prent manufacturer's nanual

DEMONSTRATE AN UNDERSTANDI NG OF MATTER AND HEAT BEHAVI OR- - The
student will be able to:

04.01 Describe and explain freezing point, critical tenperature,
and absol ute zero.

04.02 Describe matter, heat, and heat transfer

04.03 Differentiate between heat and tenperature.

04. 04 Expl ain and di stingui sh anong the characteristics of the
three states of matter.

04.05 Explain the relationship between tenperature and hum dity.

04.06 Differentiate between | atent heat and sensi bl e heat.

DEMONSTRATE A WORKI NG KNOALEDGE CF FLUI DS, PRESSURES,
REFRI GERANTS, AND RELATED CODES- - The student will be able to:

05.01 Identify the refrigeration cycle.

05.02 Identify and explain general safety issues and EPA rul es and
regul ati ons regarding the handling of refrigerants.

05.03 Define and explain "pressure,” "fluid," and "tenperature."

05.04 Explain the standards for and ways to nmeasure and cal cul ate
absol ute and gauge pressures.

05.05 Identify and explain the classifications, properties, and
uses of different refrigerants.

05.06 Explain how fluids react and flow in a closed versus an open
envi ronnent or vessel

05.07 Define and identify "col or-coding" of refrigerant cylinders.

05.08 Conpare pressure and tenperature (P/T) charts.

05.09 Explain the proper nethods of transferring, storing, and
recovering refrigerants.

05.10 Explain the effects of an inproper refrigerant and
contam nants in a system
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number: 8713020
Course Title: Introduction to Heating, A/ C, and Refrigeration

Technol ogy 2

Course Credit: 1

06.0 FABRI CATE AND SERVI CE THE PIPING TUBING AND FITTINGS USED I N THE
HEATI NG Al R- CONDI TI ONI NG, AND REFRI GERATI ON | NDUSTRY- - The st udent
will

07.

0

be able to:

06.01 Identify and explain the purpose of the piping, tubing, and

06.
06.

06.
06.
06.
06.

06.

06.

02
03

09
10
11
12

13

14

fittings used in the heating, air-conditioning, and
refrigeration industry.

Bend tubi ng, using tube benders.

Connect tubing, using

a. flared fittings

b. conpression fittings

Connect tubing, using solderless connectors.

Connect tubing, using a swaged-joint connection.

Identify and use various types of torches.

Identify, select, and use appropriate sol dering and brazing
alloys, materials, and skills.

Expl ai n the purposes and procedures for protecting piping
materials and fabrication, such as valves, fittings, and
products, from heat.

Sol der and/or braze tubing, including alum num
Silver-braze brass, steel, and copper

Denonstrate an understandi ng of the procedures for
installing pipe and tubing insulation.

Expl ain the procedures required for installing heating, air-
conditioning, refrigerant, and ventil ati on accessori es.
Fabricate and | eak-test the piping, tubing, and fittings
used in the heating, air-conditioning, and refrigeration
i ndustry.

Mai ntain project time and materials lists.

DEMONSTRATE A WORKI NG KNOALEDGE OF HEATI NG Al R- CONDI TI ONI NG AND

REFRI GERATI ON SYSTEM COVPONENTS AND ACCESSCRI ES- - The student wil |

be able to:

07.

07.
07.

07.

01

02
03

04

Expl ain the types, operation, use, and mai ntenance

requi renents of

a. conpressors (such as reciprocating, rotary, screw, and
scroll)

b. condensers and evaporators (such as evaporative
condensers and evaporative coils, shell and tube, tube
within a tube, and fin and tube)

c. nmetering devices (such as adjusting automatic and
thernostati c expansion val ves, fixed orifices, and ot her
devi ces available on the [ ocal market)

Eval uate netering-devi ce perfornmance

Expl ai n the net hods of conpression, lubrication, and

conpressor | oadi ng and unl oadi ng.

Anal yze the operating condition of a conpressor
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08.

09.

10.

0

0

0

07.

07.

07.

07.

05

06

07

08

Test, troubl eshoot, and correct the causes of nechanica
problenms in a heating, air-conditioning, and refrigeration
system

Identify the location and explain the uses of refrigerant
fl ow accessori es.

Identify the | ocation and explain the uses of heating, air-
conditioning, and refrigeration-system accessories (such as
receivers, dryers/filers, solenoid val ves, heat exchangers,
accunul ators, suction filter, oil separators, evaporator
pressure-regul ati ng val ve, crankcase pressure-regul ating
val ves, and check val ves).

Eval uat e system perf ormance.

APPLY APPROPRI ATE COVMUNI CATI ON AND COVWPUTER SKI LLS--The student

w

08.
08.

08.

08.

08.
08.

01
02

07

08

09
10

be able to:

Ask and answer questions coherently and conci sely.
Read and follow witten instructions and listen to and
follow oral instructions.

Make oral presentations.

Wite reports, using word-processing software.

Read and interpret industry-related material s.

Find information in technical literature, such as a
manuf acturer's nanual

Interpret graphs, charts, diagranms, and tables comonly used
in the industry.

Fill out the forms and invoices commonly used in the

i ndustry.

Denonstrate appropri ate tel ephone conmuni cations skills.

Use industry-rel ated conputer software.

DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The student wil |

be

09.
09.

09.

09.
09.

09.

09.

09.

able to:

01 Define "entrepreneurship.”

02 Explain the inportance of entrepreneurship to the United
St at es econony.

03 Di scuss the advantages and di sadvant ages of busi ness
owner shi p.

04 Explain the risks involved in the ownership of a business.

05 ldentify the personal characteristics of a successfu
entrepreneur.

06 ldentify the business skills needed to operate a smal
busi ness efficiently and effectively.

07 Describe the enployer's responsibilities to support the
busi ness and i ndustry.

08 Denonstrate a worki ng knowl edge of state and |ocal |icensing

requi renents.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to

10.

01

Conduct a job search and identify advanced-traini ng
opportunities and their requirenents.

Cal cul ate the enployer's investnment cost for an enpl oyee.
Secure information about a job, including enpl oyee benefits.
Wite a resune.

Evaluate a job offer, considering various factors such as
career advancenent, job satisfaction, enployee benefits,
etc.

Denonstrate ethical and responsi bl e practices.
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10.

10.

10.

10.
10.

10.

07

08

09

10
11

12

Exhi bit pride in the quality of work perforned.

Descri be the advantages of a good driving record and the
ram fications of a poor driving record on enployability
opportunities.

Explain the Florida "Right-to-Know' | aw that describes the
Material Safety Data Sheet (MSDS)

Expl ain the inportance of confidentiality in the workpl ace.
Di scuss the effects of positive human-relation skills on
success in the business.

Denonstrate appropri ate responses to performance eval uations
fromthe enpl oyer, the supervisor, and other persons in the
wor kpl ace
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Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number: 8713030
Course Title: Introduction to Heating, A/ C, and Refrigeration

Technol ogy 3

Course Credit: 1

11.0 DEMONSTRATE A PRACTI CAL KNONLEDGE OF BASI C ELECTRICI TY AND OF THE
ELECTRI CAL COVPONENTS OF HEATI NG Al R- CONDI TI ONI NG AND
REFRI GERATI ON EQUI PMENT- - The student will be able to:

12.

0

11.

11.
11.

09

10
11

Expl ain the principles of electricity.

Expl ai n single- and three-phase power distribution.

Defi ne and explain watts, ohns, volts, and anps.

Identify and explain electrical nmeasuring tools and devices.
Expl ai n the standards for and ways to neasure watts,

resi stance, voltage, and anperage, using appropriate
instruments or devices.

Identify and explain appropriate electrical wring synbols.
Draw and explain a wiring schematic diagramfor a control
system

Create a wiring schematic for each of the follow ng, using
all conmponents and synbols for safe and effective operation
and interpretation:

a. An air-conditioner

b. An electric furnace

c. A heat punp

d. An oil furnace

e. A gas furnace

Expl ai n codes and standards and safety requirenents for
working with the electrical conponents used in heating, air
conditioning, and refrigeration.

Tr oubl eshoot protection devices, such as fuses and breakers.
Interpret tables and charts fromthe National Electrica
Codes (NEC).

TROUBLESHOOT HEATI NG, Al R- CONDI TI ONI NG, AND REFRI GERATI ON

ELECTRI CAL CONTROL SYSTEM5S AND THEI R COMPONENTS- - The student wil |

be able to:

12.01 ldentify and explain the operations of electrical control

12.

12.

12.

12.

12.

02

03

04

05

06

systens and their components (such as heat anticipators,
heat and cool thernostats, outdoor thernostats/|ow anbient
controls, defrost controls/timers, and auxiliary heating
controls).

Identify, install, and troubl eshoot controls for heating,
air-conditioning, and refrigeration systens.

Expl ain the operation of different types of

el ectronechani cal thernostats.

Wre basic heating, air-conditioning, and refrigeration
syst ens.

Tr oubl eshoot operational problens for different types of
el ectronechani cal thernostats.

Explain the electrical and mechani cal operations of the
basi c heat punp.
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13.0 TROUBLESHOOT AND W RE ELECTRI CAL MOTCRS AND THEI R COVPONENTS- - The

student will be able to:

13.01

13.02

13.03

13. 04

Identify and explain the functions of various types of
nmotors and their conponents.

Troubl eshoot, test, and anal yze notors, using various

nmet hods.

Identify, troubleshoot, and wire various types of electric
not or s.

Reverse the rotation of a notor.
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STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8713040
Course Title: Introduction to Heating, A C, and Refrigeration

Technol ogy 4

Course Credit: 1

14.0 ASSI ST I N THE I NSTALLATI ON OF A RESI DENTI AL HEATI NG AND Al R-

15.

16.

0

0

CONDI TI ONI NG SYSTEM AND DETERM NE START- UP PROCEDURES- - The st udent
wll be able to:

14. 01 Read and conply with dispatch orders.

14. 02 Explain |l ocal codes and ordi nances.

14.03 Sel ect and use appropriate tools and safety practices to
test equi prent .

14.04 Determine the electrical requirements of equipnent.

14.05 Assist in the installation of a heating and air-conditioning
systemto the manufacturer's installation and operation
specifications, using a practical know edge of duct
fabrication nethods.

14.06 Determne the proper charge in a residential air-
conditioning unit and adjust superheat.

14.07 Determ ne the tenperature drop across the evaporator

14.08 Determne the tenperature rise across the condenser

14.09 Wite a service report.

14.10 Apply good custoner-rel ations skills.

DEMONSTRATE A WORKI NG KNOALEDGE OF MECHANI CAL HEATI NG AND Al R-
CONDI TI ONI NG SYSTEM OPERATI ONS AND OF START- UP AND CHECK- OUT
PROCEDURES- - The student will be able to:

15.01 ldentify and explain:

Air-to-air heat-punp systens

Water-to-air heat-punp systens

Wat er -t o-wat er heat - punp systens

Air-to-ground heat-punp systens (geothermal)

Open-1 oop heat - punp systens

Cl osed- | oop heat - punp systens

15. 02 Detern1ne the start-up and check-out procedures reconmrended
by di fferent manufacturers.

15.03 Determine the electrical requirements of equipnent.

15. 04 Sel ect and use appropriate tools, instrunents, and test
equi prent, follow ng safety precautions.

15.05 Determne the tenperature drop across the outdoor coil on a

Teaoooe

heat punp.

15.06 Determne the tenperature rise across the indoor coil on a
heat punp.

15.07 Test for a proper refrigerant charge in a residential heat
punp.

15. 08 Apply good custoner-rel ations skills.

S| ZE HEATI NG, Al R- CONDI TI ONI NG AND REFRI GERATI ON PI PI NG - The
student will be able to:

16.01 ldentify and explain various types of heating, air-
conditioning, and refrigeration piping.
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16.02 Cal cul ate and size various types of heating, air-

conditioning, and refrigeration piping for various tasks.

16. 03 Explain pressure and tenperature drops.

July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS
Cour se Number: 8713050
Course Title: Introduction to Heating, A/ C, and Refrigeration

Technol ogy 5

Course Credit: 1

17.0 DEMONSTRATE A PRACTI CAL KNOALEDGE OF SOLI D- STATE ELECTRONI CS AS

USED I N HEATI NG Al R-CONDI TI ONI NG, AND REFRI GERATI ON SYSTEMS- - The

student will be able to:

17.
17.
17.
17.

17.

01
02
03
04

05

Expl ain the basic principles and functions of direct digital
control (DDC).

Expl ain basic solid-state circuits and boards.

Identify, test, and replace circuits and boards.

Identify and explain the functions of a buil di ng- managenent
system

Program a programmabl e t her nost at .
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8713060
Course Title: Introduction to Heating, A C, and Refrigeration

Technol ogy 6

Course Credit: 1

20.0 TROUBLESHOOT GAS VALVES AND REGULATORS AS USED IN HEATING AlR-

21.

22.

0

0

CONDI TI ONI NG, AND REFRI GERATI ON SYSTEMS- - The student will be able
to:

20.01 Identify and discuss the safety and regul ation i ssues and

concerns.
20.02 Expl ain the operations of various types of gas val ves and
regul ators (such as | owvoltage, |ine-voltage, pneumatic,

sol enoid, and gas and pressure regul ators).
20.03 Identify and size various types of gas val ves and

regul ators.
20.04 Determine the application of gas valves and regul ators.
20. 05 Troubl eshoot gas val ves and regul ators.

DETERM NE THE PROPERTIES OF Al R--The student will be able to:

21.01 Explain the principles of psychonetrics.
21.02 Identify and explain the conponents and uses of a
psychonetric neter.
21.03 Identify indoor-air-quality concerns as related to
psychonetrics.
21.04 Determine the properties of air, using a psychonetric chart.
21.05 Fol |l ow safety precautions.
21.06 Identify and explain the different types and benefits of
a. Air-filtration systens
b. Air-handling systens
c. Ventilation systens
21.07 Fabricate, operate, maintain, and troubl eshoot
a. Air-filtration systens
b. Air-handling systens
c. Ventilation systens

USE A PRESSURE ENTHALPY CHART TO DI AGRAM REFRI GERANT CYCLES- - The
student will be able to:

22.01 Identify all conponents of the pressure enthal py chart.

22.02 Define "enthal py" and "entropy."

22.03 Di agram several refrigerant cycles, using the pressure
ent hal py chart.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8713070
Course Title: Internediate Heating, A/C, and Refrigeration

Technol ogy 7

Course Credit: 1

23.0 EXPLAI N THE STANDARDS FCR AND WAYS TO MEASURE | NDOOR- Al R QUALI TY- -

The student will be able to:

23.01 Define indoor-air quality.
23.02 Identify and explain the codes and standards regarding
i ndoor-air quality.
23.03 Select and use indoor-air-quality measuring devices.
23.04 Explain the standards for and ways to measure indoor-air
quality, using various nethods.

DEMONSTRATE THE | NSTALLATI ON, MAI NTENANCE, AND REPAI R OF HEATI NG
Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The student will be
able to:

24.01 Foll ow safety precautions.
24.02 Describe new technol ogies in heating, air-conditioning, and
refrigeration installation, including
a. Variabl e-speed notors
b. Heat - pi pe systens
c. Desiccant systens
d. Gas-driven heating systens
24.03 Apply local and national codes.
24.04 Lay out, construct, and troubl eshoot confort systens.
24.05 Test and anal yze systens.
24.06 Test and anal yze heat-recovery systens.
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July 2001
Fl ori da Departnment of Education
| NTENDED OUTCOVES

Program Titl e: COWWERCI AL REFRI GERATI ON TECHNOLOGY
PSAV

Pr ogr am Nunber : | 470202

Cl P Nunber: 0647. 020202

G ade Level 30, 31

Lengt h: 1350 Hours

Certification: AC HEAT ME @ G

REFRG MECH @ G
Basic-Skills G ade Level

Mat h 10
Language 9
Readi ng 9

| NTENDED OQUTCOMVES: After successfully conpleting appropriate content
for each occupational conpletion point of this program the student will
be able to performthe foll ow ng:

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - A (250 Hours)
HEATI NG A/ C, AND REFRI GERATI ON HELPER - | NDUSTRY TI TLE

01.0 Identify safe working conditions and follow safety
practi ces.

02.0 Describe the history and concepts of heating, air
conditioning, and refrigeration.

03.0 Identify, use, and maintain the hand tools and too
accessories used in the heating, air-conditioning, and
refrigeration industry.

04.0 Denonstrate an understandi ng of matter and heat behavi or

05.0 Denonstrate a working know edge of fluids, pressures,
refrigerants, and rel ated codes.

06.0 Fabricate and service the piping, tubing, and fittings used
in the heating, air-conditioning, and refrigeration
i ndustry.

07.0 Denonstrate a working know edge of heating, air-
conditioning, and refrigeration system conponents and
accessori es.

08.0 Apply appropriate communi cati on and conputer skills.
09.0 Denonstrate an understandi ng of entrepreneurship.
10.0 Denpnstrate enployability skills.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - B (250 Hours)
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C ASSI STANT -
| NDUSTRY TI TLE

11.0 Denpnstrate a practical know edge of basic electricity and
of the electrical conponents of heating, air-conditioning,
and refrigeration equi pment.

12.0 Troubl eshoot heating, air-conditioning, and refrigeration
el ectrical control systenms and their conmponents.

13.0 Troubl eshoot and wire electrical notors and their
conponent s.

14.0 Assist in the installation of a residential heating and air-
condi tioning system and determ ne start-up procedures.
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15.

16.

0

0

Denonstrate a wor ki ng know edge of nechani cal heating and
air-conditioning system operations and of start-up and
check- out procedures.

Si ze heating, air-conditioning, and refrigeration piping.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE C (500 Hours)
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C - CES 85902

17.

18.

19.
20.

21.
22.
23.

24,

0

Denonstrate a practical know edge of solid-state el ectronics
as used in heating, air-conditioning, and refrigeration

syst ens.

Uilize and operate nechanical refrigeration servicing and
testing equi prent.

Use conbustion-type heating servicing and testing equi pment.
Tr oubl eshoot gas val ves and regul ators as used in heating,
air-conditioning, and refrigeration systens.

Determ ne the properties of air.

Use a pressure enthal py chart to diagramrefrigerant cycles.
Expl ai n the standards for and ways to nmeasure indoor-air
quality.

Denonstrate the installation, maintenance, and repair of
heating, air-conditioning, and refrigeration systens.

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE - D (350 Hours)
REFRI GERATI ON MECHANI C - DOT 637. 261- 026

25.

26.

27.

0

0

oo

oo

Denonstrate the installation, maintenance, and repair of
commercial refrigeration systens.

Denonstrate a worki ng know edge of refrigeration-system

vi bration and insul ation

Apply conmercial refrigeration-pipe sizing and

t roubl eshooti ng procedures.

Use refrigeration-systens skills in comercial applications.
Denonstrate a worki ng know edge of refrigerated storage
syst ens.

Di agnose, maintain, and repair ice-making systens.

Use refrigeration electrical-systemskills in comerci al
applications.

Mai ntai n and troubl eshoot conmercial refrigeration systens.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: Commer ci al Refrigeration Technol ogy
Post secondary Nunber: 1 470202

OCCUPATI ONAL COVPLETI ON PO NT - A

HEATI NG A/ C, AND REFRI GERATI ON HELPER - | NDUSTRY TI TLE

01.

02.

0

0

| DENTI FY SAFE WORKI NG CONDI TI ONS AND FOLLOW SAFETY PRACTI CES- - The

student will be able to:

01.

01.

01.

01.

01.
01.

01.

01.

01.
01.

01.

01.
01.

01

02

03

04

05
06

07

08

09
10

11

12
13

Identify and use good housekeepi ng practices in the

| aboratory.

Expl ain the reasons for regular safety neetings and for
conpany safety policies.

Expl ai n the need for enpl oyee-background checks and nedi cal
exam nati ons.

Identify and use appropriate fire extingui shers and ot her
such safety devices.

Identify and foll ow energency and rescue procedures.
Identify and use safe-handling practices as they relate to
hazardous and vol atile fluids, conpounds, and gases.

Apply specific safety and recovery practices for
refrigerants used in the industry.

Apply specific safety practices as they relate to handling
and storing cylinders and materials.

Sel ect and wear proper protective clothing and equi prment.
Identify and use specific safety practices when using

sol dering and brazing skills.

Identify and use CQccupational Safety and Health

Admi ni stration (OSHA) practices when working with heating,
air-conditioning, and refrigeration systens and equi prent.
Fol | ow saf ety precautions when using hand and power tools.
Denonstrate an under st andi ng of cardi opul nonary
resuscitation (CPR) and first aid.

DESCRI BE THE H STORY AND CONCEPTS OF HEATI NG Al R- CONDI TlI ONI NG

AND REFRI GERATI ON- - The student will be able to:

02.

02.

02.

02.

01

02

08

09

Identify and explain the four major refrigeration
conponent s.

Identify and explain the characteristics of a conpression-
cycle refrigerant system

Differentiate between air conditioning and refrigeration
Differentiate between split systens and package systens.
Describe the benefits of conditioned air and environnents.
Di scuss the inpact of heating, air conditioning, and
refrigeration on society.

Di scuss current issues and concerns (such as indoor-air
quality, the ozone |ayer, and conputer technology) in the
heating, air-conditioning, and refrigeration industry and in
the environnent and explain their future ramfications.
Descri be the purpose and requirements of |ocal, state, and
federal heating, air-conditioning, and refrigeration codes
and standards and of the manufacturer's installation

i nstructions.

Identify various professional organizations, associations,
and societies, and explain their purposes.
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03.

04.

05.

06.

0

0

0

0

| DENTI FY, USE, AND MAI NTAIN THE TOOLS AND TOOL ACCESSORI ES USED I N
THE HEATI NG Al R- CONDI TI ONI NG AND REFRI GERATI ON | NDUSTRY- - The
student will be able to:

03.01 Identify and use
a. Basic hand tools and tool accessories
b. Power tools (electric, nechanical, and pneumatic, if

avai | abl e)

c. Pipe and tube-working tools of the trade
d. Specialized tools of the trade

03.02 Apply appropriate care and mai ntenance procedures for tools
and tool accessories, following the directions in the tool -
equi prent manufacturer's nanual

DEMONSTRATE AN UNDERSTANDI NG OF MATTER AND HEAT BEHAVI OR- - The
student will be able to:

04.01 Describe and explain freezing point, critical tenperature,
and absol ute zero.

04.02 Describe matter, heat, and heat transfer

04.03 Differentiate between heat and tenperature.

04. 04 Expl ain and di stingui sh anong the characteristics of the
three states of matter.

04.05 Explain the relationship between tenperature and hum dity.

04.06 Differentiate between | atent heat and sensi bl e heat.

DEMONSTRATE A WORKI NG KNOALEDGE CF FLUI DS, PRESSURES,
REFRI GERANTS, AND RELATED CODES- - The student will be able to:

05.01 Identify the refrigeration cycle.

05.02 Identify and explain general safety issues and EPA rul es and
regul ati ons regarding the handling of refrigerants.

05.03 Define and explain "pressure,” "fluid,"” and "tenperature."

05.04 Explain the standards for and ways to nmeasure and cal cul ate
absol ute and gauge pressures.

05.05 Identify and explain the classifications, properties, and
uses of different refrigerants.

05.06 Explain how fluids react and flow in a closed versus an open
envi ronnent or vessel

05.07 Define and identify "col or-coding" of refrigerant cylinders.

05. 08 Conpare pressure and tenperature (P/T) charts.

05.09 Expl ain the proper nethods of transferring, storing, and
recovering refrigerants.

05.10 Explain the effects of an inproper refrigerant and
contam nants in a system

FABRI CATE AND SERVI CE THE PI PI NG TUBI NG AND FI TTI NGS USED I N THE
HEATI NG Al R- CONDI TI ONI NG AND REFRI GERATI ON | NDUSTRY- - The st udent
wll be able to:

06.01 Identify and explain the purpose of the piping, tubing, and
fittings used in the heating, air-conditioning, and
refrigeration industry.

06. 02 Bend tubing, using tube benders.

06. 03 Connect tubing, using
a. Flared fittings
b. Conpression fittings

06. 04 Connect tubing, using sol derl ess connectors.

06. 05 Connect tubing, using a swaged-joint connection

509



07.

08.

0

0

06.
06.

06.
06.
06.
06.
06.

06.

06.

06
07

08
09
10
11
12

13

14

Identify and use various types of torches.

Identify, select, and use appropriate sol dering and brazing
alloys, materials, and skills.

Expl ai n the purposes and procedures for protecting piping
materials and fabrication, such as valves, fittings, and
products, from heat.

Sol der and/or braze tubing, including alum num
Silver-braze brass, steel, and copper

Denonstrate an understandi ng of the procedures for
installing pipe and tubing insulation.

Expl ain the procedures required for installing heating, air-
conditioning, refrigerant, and ventil ati on accessori es.
Fabricate and | eak-test the piping, tubing, and fittings
used in the heating, air-conditioning, and refrigeration

i ndustry.

Mai ntain project time and materials lists.

DEMONSTRATE A WORKI NG KNOALEDGE OF HEATI NG Al R- CONDI TI ONI NG AND

REFRI GERATI ON SYSTEM COVPONENTS AND ACCESSCRI ES- - The student wil |

be able to:

07.01 Explain the types, operation, use, and mai nt enance

07.
07.

07.

07.

07.

07.

02
03

04

05

06

07

requi renents of

a. Compressors (such as reciprocating, rotary, screw, and
scroll)

b. Condensers and evaporators (such as evaporative
condensers, evaporative coils, shell and tube, tube
within a tube, and fin and tube)

c. Metering devices (such as adjusting automatic and
thernostati c expansion val ves, fixed orifices, and ot her
devi ces available on the [ ocal market)

Eval uat e meteri ng-devi ce perfornmance

Expl ai n the net hods of conpression, lubrication, and

conpressor | oadi ng and unl oadi ng.

Anal yze the operating condition of a conpressor

Test, troubl eshoot, and correct the causes of nechanica

problens in a heating, air-conditioning, and refrigeration

system

Identify the location and explain the uses of refrigerant

fl ow accessori es.

Identify the | ocation and explain the uses of heating, air-

conditioning, and refrigeration-system accessories (such as

recei vers, dryers/filers, solenoid val ves, heat exchangers,
accunul ators, suction filter, oil separators, evaporator
pressure-regul ati ng val ve, crankcase pressure-regul ating
val ves, and check val ves).

07.08 Eval uate system performance.

APPLY APPROPRI ATE COVMUNI CATI ON AND COVWPUTER SKI LLS- - The student

w

08.
08.

01
02

be able to:

Ask and answer questions coherently and conci sely.
Read and follow witten instructions and listen to and
follow oral instructions.

Make oral presentations.

Wite reports, using word-processing software.

Read and interpret industry-related material s.

Find information in technical literature, such as a
manuf acturer's nanual
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09.

10.

0

0

08.07 Interpret graphs, charts, diagrans, and tables comonly used

08.

08.
08.

08

09
10

in the industry.

Fill out the forms and invoices commonly used in the

i ndustry.

Denonstrate appropri ate tel ephone conmuni cations skills.
Use industry-rel ated conputer software.

DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The student wil |

be

09.
09.

09.

09.
09.

09.

09.

09.

able to:

01 Define "entrepreneurship.”

02 Explain the inportance of entrepreneurship to the United
St at es econony.

03 Di scuss the advantages and di sadvant ages of busi ness
owner shi p.

04 Explain the risks involved in the ownership of a business.

05 ldentify the personal characteristics of a successfu
entrepreneur.

06 ldentify the business skills needed to operate a smal
busi ness efficiently and effectively.

07 Describe the enployer's responsibilities to support the
busi ness and i ndustry.

08 Denonstrate a worki ng knowl edge of state and |ocal |icensing

requi renents.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to

10.

10.

10.
10.

10.

01

09

10
11

12

Conduct a job search and identify advanced-traini ng
opportunities and their requirenents.

Cal cul ate the enployer's investnment cost for an enpl oyee.
Secure information about a job, including enpl oyee benefits.
Wite a resune.

Evaluate a job offer, considering various factors such as
career advancenent, job satisfaction, enployee benefits,
etc.

Denonstrate ethical and responsi bl e practices.

Exhi bit pride in the quality of work perforned.

Descri be the advantages of a good driving record and the
ram fications of a poor driving record on enployability
opportunities.

Explain the Florida "Right-to-Know' | aw that describes the
Material Safety Data Sheet (MSDS)

Expl ain the inportance of confidentiality in the workpl ace.
Di scuss the effects of positive human-relation skills on
success in the business.

Denonstrate appropri ate responses to performance eval uations
fromthe enpl oyer, the supervisor, and other persons in the
wor kpl ace
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COCCUPATI ONAL COVPLETION PO NT - B
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C ASSI STANT -
| NDUSTRY TI TLE

11.

12.

0

0

DEMONSTRATE A PRACTI CAL KNONMLEDGE OF BASI C ELECTRICI TY AND OF THE

ELECTRI CAL COVPONENTS OF HEATI NG Al R- CONDI TI ONI NG AND

REFRI GERATI ON EQUI PMENT- - The student will be able to:

11.
11.
11.
11.
11.

11.

11.

11.

11.

11.
11.

01
02
03
04
05

06

07

08

09

10
11

Expl ain the principles of electricity.

Expl ai n single- and three-phase power distribution.

Define and explain watts, ohns, volts, and anps.

Identify and explain electrical nmeasuring tools and devices.
Expl ai n the standards for and ways to neasure watts,

resi stance, voltage, and anperage, using appropriate
instruments or devices.

Identify and explain appropriate electrical wring synbols.
Draw and explain a wiring schematic diagramfor a control
system

Create a wiring schematic for each of the follow ng, using
all conmponents and synbols for safe and effective operation
and interpretation:

a. An air-conditioner

b. An electric furnace

c. A heat punp

d. An oil furnace

e. A gas furnace

Expl ai n codes and standards and safety requirenents for
working with the electrical conponents used in heating, air
conditioning, and refrigeration.

Tr oubl eshoot protection devices, such as fuses and breakers.
Interpret tables and charts fromthe National Electrica
Codes (NEC).

TROUBLESHOOT HEATI NG, Al R- CONDI TI ONI NG, AND REFRI GERATI ON

ELECTRI CAL CONTROL SYSTEM5S AND THEI R COMPONENTS- - The student wil |

be able to:

12.01 ldentify and explain the operations of electrical control

12.

12.

12.

12.

12.

02

03

04

05

06

systens and their components (such as heat anticipators,
heat and cool thernostats, outdoor thernostats/|ow anbient
controls, defrost controls/timers, and auxiliary heating
controls).

Identify, install, and troubl eshoot controls for heating,
air-conditioning, and refrigeration systens.

Expl ain the operation of different types of

el ectronechani cal thernostats.

Wre basic heating, air-conditioning, and refrigeration
syst ens.

Tr oubl eshoot operational problens for different types of
el ectronechani cal thernostats.

Explain the electrical and mechani cal operations of the
basi c heat punp.
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13.0 TROUBLESHOOT AND W RE ELECTRI CAL MOTCRS AND THEI R COVPONENTS- - The

14.

15.

16.

0

0

0

student will be able to:

13.01 ldentify and explain the functions of various types of
nmotors and their conponents.

13. 02 Troubl eshoot, test, and anal yze notors, using various
nmet hods.

13.03 ldentify, troubl eshoot, and wire various types of electric
not or s.

13. 04 Reverse the rotation of a notor.

ASSI ST | N THE | NSTALLATI ON OF A RESI DENTI AL HEATI NG AND Al R-
CONDI TI ONI NG SYSTEM AND DETERM NE START- UP PROCEDURES- - The st udent
wll be able to:

14. 01 Read and conply with dispatch orders.

14. 02 Explain |l ocal codes and ordi nances.

14.03 Sel ect and use appropriate tools and safety practices to
test equi prent.

14.04 Determine the electrical requirements of equipnent.

14.05 Assist in the installation of a heating and air-conditioning
systemto the manufacturer's installation and operation
specifications, using a practical know edge of duct
fabrication nethods.

14.06 Determne the proper charge in a residential air-
conditioning unit and adjust superheat.

14.07 Determ ne the tenperature drop across the evaporator

14.08 Determine the tenperature rise across the condenser

14.09 Wite a service report.

14.10 Apply good custoner-rel ations skills.

DEMONSTRATE A WORKI NG KNOALEDGE OF MECHANI CAL HEATI NG AND Al R-
CONDI TI ONI NG SYSTEM OPERATI ONS AND OF START- UP AND CHECK- OUT
PROCEDURES- - The student will be able to:

15.01 ldentify and expl ain:

Air-to-air heat-punp systens

Water-to-air heat-punp systens

Wat er-to-wat er heat-punp systens

Air-to-ground heat-punp systens (geot hermal)

Open-1 oop heat - punp systens

Cl osed- | oop heat - punp systens

15. 02 Detern1ne the start-up and check-out procedures reconmrended
by di fferent manufacturers.

15.03 Determine the electrical requirements of equipnent.

15.04 Sel ect and use appropriate tools, instrunents, and test
equi prent, follow ng safety precautions.

15.05 Determne the tenperature drop across the outdoor coil on a

Teaoooe

heat punp.

15.06 Determne the tenperature rise across the indoor coil on a
heat punp.

15.07 Test for a proper refrigerant charge in a residential heat
punp.

15. 08 Apply good custoner-rel ations skills.

S| ZE HEATI NG, Al R- CONDI TI ONI NG AND REFRI GERATI ON PI PI NG - The
student will be able to:

16.01 ldentify and explain various types of heating, air-
conditioning, and refrigeration piping.
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16.02 Cal cul ate and size various types of heating, air-
conditioning, and refrigeration piping for various tasks.
16. 03 Explain pressure and tenperature drops.

COCCUPATI ONAL COVPLETION PO NT - C

17.

18.

19.

20.

0

0

0

0

HEATI NG A/ C, AND REFRI GERATI ON MECHANI C - CES 85902654

DEMONSTRATE A PRACTI CAL KNOALEDGE OF SOLI D- STATE ELECTRONI CS AS
USED | N HEATI NG Al R-CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:

17.01 Explain the basic principles and functions of direct digital
control (DDC).

17.02 Explain basic solid-state circuits and boards.

17.03 ldentify, test, and replace circuits and boards.

17.04 ldentify and explain the functions of a buil di ng- managenent
system

17.05 Program a programmabl e t hernost at .

UTI LI ZE AND OPERATE MECHANI CAL REFRI GERATI ON SERVI CI NG AND TESTI NG
EQUI PMENT- - The student will be able to:

18.01 ldentify the effects of superheat and subcooling on a
system

18.02 ldentify and explain the functions of servicing and testing
equi prent (such as vacuum punps, m cron gauges, EPA-approved
equi prent, |eak detectors, and chargi ng systens).

18.03 Qperate a refrigerant recovery system

18. 04 Explain the standards for and ways to neasure, test,
mai nt ai n, and evacuate a mechanical heating, air-
conditioning, and refrigeration system

18. 05 Evacuate the refrigerant systemw th vari ous vacuum et hods.

18. 06 Denpnstrate conpliance with Environnental Protection Agency
(EPA) rules and regul ations and, if possible, take the EPA
test.

18. 07 Charge various air-conditioning and nmechanical refrigeration
systens by various nethods.

18. 08 Denpnstrate the effects of superheat and subcooling on a
system

USE COVBUSTI ON- TYPE HEATI NG SERVI CI NG AND TESTI NG EQUI PMENT- - The
student will be able to:

19. 01 Explain conmbustion theory and the safety precautions for
usi ng conmbustion-type-heating servicing and testing
equi prrent .

19.02 Install a conbustion-type-heating unit to the manufacturer's
and code requirenents.

19.03 ldentify and explain the various types of comnbustion-type
heating servicing and testing equi pnment (such as draft
gauge, U-tube manoneter, sling psychroneter, mllivolt
nmeter, and oil-furnace testing equi pnent).

19.04 Use the servicing and testing equi pnent.

19. 05 Test, analyze, and troubl eshoot conbustion-type-heating
syst ens.

TROUBLESHOOT GAS VALVES AND REGULATORS AS USED IN HEATING Al R-
CONDI TI ONI NG, AND REFRI GERATI ON SYSTEMS- - The student will be able
to:

514



21.

22.

23.

24,

0

0

0

0

20.01 Identify and discuss the safety and regul ation i ssues and

concerns.
20.02 Explain the operations of various types of gas val ves and
regul ators (such as | owvoltage, |ine-voltage, pneumatic,

sol enoid, and gas and pressure regul ators).
20.03 Identify and size various types of gas val ves and

regul ators.
20.04 Determine the application of gas valves and regul ators.
20. 05 Troubl eshoot gas val ves and regul ators.

DETERM NE THE PROPERTIES OF Al R--The student will be able to:

21.01 Explain the principles of psychronetrics.

21.02 lIdentify and explain the conponents and uses of a
psychronetric neter.

21.03 Identify indoor-air-quality concerns as related to
psychronetri cs.

21.04 Determine the properties of air, using a psychronetric
chart.

21.05 Fol |l ow safety precautions.

21.06 Identify and explain the different types and benefits of
a. Air-filtration systens
b. Air-handling systens
c. Ventilation systens

21.07 Fabricate, operate, maintain, and troubl eshoot
a. Air-filtration systens
b. Air-handling systens
c. Ventilation systens

21.08 Determine air properties by the use of a psychronetric
chart.

USE A PRESSURE ENTHALPY CHART TO DI AGRAM REFRI GERANT CYCLES- - The
student will be able to:

22.01 Identify all conponents of the pressure enthal py chart.

22.02 Define "enthal py" and "entropy."

22.03 Diagram several refrigerant cycles, using the pressure
ent hal py chart.

EXPLAI N THE STANDARDS FOR AND WAYS TO MEASURE | NDOOR- Al R QUALI TY- -
The student will be able to:

23.01 Define indoor-air quality.
23.02 Identify and explain the codes and standards regarding
i ndoor-air quality.
23.03 Select and use indoor-air-quality measuring devices.
23.04 Explain the standards for and ways to measure indoor-air
quality, using various nethods.

DEMONSTRATE THE | NSTALLATI ON, MAI NTENANCE, AND REPAI R OF HEATI NG
Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The student will be
able to:

24.01 Foll ow safety precautions.
24.02 Describe new technol ogies in heating, air-conditioning, and
refrigeration installation, including
a. Variabl e-speed notors
b. Heat - pi pe systens
c. Desiccant systens
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d. Gas-driven heating systens
24.03 Apply local and national codes.
24.04 Lay out, construct, and troubl eshoot confort systens.
24.05 Test and anal yze systens.
24.06 Test and anal yze heat-recovery systens.

COCCUPATI ONAL COVPLETION PO NT - D

25.

26.

27.

28.

0

0

0

0

REFRI GERATI ON MECHANI C - DOT 637. 261- 026

DEMONSTRATE THE | NSTALLATI ON, NAI NTENANCE, AND REPAI R OF
COMVERCI AL REFRI GERATI ON SYSTEMS- - The student will be able to

25.01 Cal cul ate | oads, and design and |lay out a comerci al
refrigeration system

25.02 Identify and explain comercial refrigeration-pressure-
regul ati on devices, controls, and conponents.

25.03 Install, service, and repair ice machines and specialty
refrigeration systens.

25.04 Test and troubl eshoot refrigerant-pressure-regul ating
devi ces, controls, and conponents.

25.05 Apply local and national codes and nechani cal safety
practi ces.

DEMONSTRATE A WORKI NG KNONLEDGE OF REFRI GERATI ON- SYSTEM VI BRATI ON
AND | NSULATI ON- - The student will be able to:

26.01 Describe the applications of vibration elimnators.
26.02 lIdentify and select the correct insulation for comerci al
application.

APPLY COWERCI AL REFRI GERATI ON- Pl PE Sl ZI NG AND TROUBLESHCOOTI NG
PROCEDURES- - The student will be able to:

27.01 Determine the capacities of refrigerant |ines, including the
amounts they will hold, equivalent lengths of fittings, and
the total effective length for various pipe lines.

27.02 ldentify and apply industry-approved installation
pr ocedures.

27.03 Troubl eshoot refrigeration-pipe-sizing probl ens.

Expl ain the use of traps in suction-line risers.

Expl ai n pressure drop

Cal cul ate pressure drop in liquid-line risers.

Si ze double risers, hot-gas lines, and liquid |ines from

condenser to receiver.

aeocoe

USE REFRI GERATI ON- SYSTEMS SKI LLS | N COVWERCI AL APPLI CATI ONS- - The
student will be able to:

28.01 Identify and apply the safety practices used with comerci al
refrigeration systens.

28.02 Apply refrigeration-systens skills to conmerci al
refrigeration systens.

Per f or m dehydrati on, evacuati on, and recovery procedures.

Interpret blueprints and mechani cal draw ngs.

Service and charge a refrigeration system

Test, analyze, and replace conpressors.

Retrofit alternative refrigerants and oils.

PoooTw
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29.0 DEMONSTRATE A WORKI NG KNONLEDGE OF REFRI GERATED STORAGE SYSTEMS- -
The student will be able to:

30.

31.

32.

0

0

0

29.01

29.02

29. 03
29. 04
29. 05
29. 06

29. 07

Identify and differentiate anong various types of cases,
such as service cases and self-service cases.

Expl ai n the operation of

a. Air-screen freezers

b. d ass-door freezers

c. Coffin cases

d. Valk-in coolers

Differentiate anong nedi umtenperature, |owtenperature, and
ul tral owtenperature systens.

Expl ai n vari ous defrost nethods.

Mai ntai n, test, and troubl eshoot defrost conponents.
Identify and explain the conmponents of various refrigerated
st orage systens.

Mai ntain, test, and troubl eshoot various refrigerated

st orage system conponents.

DI AGNOSE, NMAI NTAIN, AND REPAI R | CE- MAKI NG SYSTEMS- - The st udent

will
30.01

30. 02

30. 03

30. 04

be able to:

Identify and explain various types and operations of ice-
maki ng systens.

Mai ntain, test, troubl eshoot, and repair various types of

i ce-maki ng systenms, follow ng the manufacturers
reconmendati ons.

Identify and explain the different types of water-treatnent
nmet hods and syst ens.

Anal yze water to identify water problens and the proper
treatments.

USE REFRI GERATI ON ELECTRI CAL- SYSTEM SKILLS | N COVERCI AL

APPLI CATI ONS- - The student will be able to

31.01

31.02

31.03

31. 04

31.05

Apply electrical safety practices for conmerci al
refrigeration systens.

Apply refrigeration electrical-systemskills to conmerci al
refrigeration systens:

a. Interpret synbols of electrical conponents and di agrans.
b. Interpret schematics and di agrans.

c. Apply electrical theory and cal cul ati ons.

d. Explain the principles of designing electrical systens.
e. Test and troubl eshoot single- and three-phase notors.
Test the solid-state conponents used in comerci al
refrigeration systens.

Tr oubl eshoot and di agnose the electrical circuits used in
commercial refrigeration systens.

Test and troubl eshoot the thernostatic controls used in
commercial refrigeration systens.

MAI NTAI N AND TROUBLESHOOT COWMERCI AL REFRI GERATI ON SYSTEMS- - The

student will be able to:

32.01

Fol | ow appropriate safety precauti ons for conmerci al
refrigeration systens.
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32.02 Identify and explain the operations of various types of
commercial refrigeration systens and applications, such as
single, multiplex, and cascade systens.

32.03 Maintain and troubl eshoot various types of conmerci al
refrigeration systens.
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July 2001
Fl ori da Departnment of Education
| NTENDED OUTCOVES

Program Titl e: Commer ci al Heating and Air Conditioning Technol ogy
PSAV

Pr ogr am Nunber : 1 470203

Cl P Nunber: 0647. 020302

G ade Level : 30, 31

Lengt h: 1350 Hours

Certification: AC HEAT ME @ G

REFRG MECH @ G
Basic-Skills G ade Level

Mat h 10
Language 9
Readi ng 9

| NTENDED OQUTCOVES: After successfully conpleting the appropriate
course(s) for each occupational conpletion point of this program the
student will be able to performthe follow ng:

OCCUPATI ONAL COWVPLETI ON PO NT - A (250 Hours)
Heating, A/C, and Refrigeration Hel per - | NDUSTRY TITLE

01.0 Identify safe working conditions and follow safety
practi ces.

02.0 Describe the history and concepts of heating, air-
conditioning, and refrigeration.

03.0 Identify, use, and maintain the hand tools and too
accessories used in the heating, air-conditioning, and
refrigeration industry.

04.0 Denonstrate an understandi ng of matter and heat behavi or

05.0 Denonstrate a working know edge of fluids, pressures,
refrigerants, and rel ated codes.

06.0 Fabricate and service the piping, tubing, and fittings used
in the heating, air-conditioning, and refrigeration
i ndustry.

07.0 Denonstrate a working know edge of heating, air-
conditioning, and refrigeration system conponents and
accessori es.

08.0 Apply appropriate communi cati on and conputer skills.
09.0 Denonstrate an understandi ng of entrepreneurship.
10.0 Denpnstrate enployability skills.

OCCUPATI ONAL COVPLETI ON PO NT - B (250 Hours)
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C ASSI STANT -
| NDUSTRY TI TLE

11.0 Denpnstrate a practical know edge of basic electricity and
of the electrical conponents of heating, air-conditioning,
and refrigeration equi pment.

12.0 Troubl eshoot heating, air-conditioning, and refrigeration
el ectrical control systenms and their conmponents.

13.0 Troubl eshoot and wire electrical notors and their
conponent s.

14.0 Assist in the installation of a residential heating and air-
condi tioning system and determ ne start-up procedures.
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15.

16.

0

0

Denonstrate a wor ki ng know edge of nechani cal heating and
air-conditioning system operations and of start-up and
check- out procedures.

Si ze heating, air-conditioning, and refrigeration piping.

OCCUPATI ONAL COVPLETI ON PO NT -
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C - CES 85902

17.

18.

19.
20.

21.
22.
23.

24,

0

Denonstrate a practi
as used in heating,
syst ens.

Uilize and operate
testing equi prent.
Use comnbusti on-type

C (500 Hours)

cal know edge of solid-state electronics
air-conditioning, and refrigeration
mechani cal refrigeration servicing and

heati ng servicing and testing equi prment.

Tr oubl eshoot gas val ves and regul ators as used in heating,
air-conditioning, and refrigeration systens.

Determ ne the properties of air.

Use a pressure enthal py chart to diagramrefrigerant cycles.
Expl ai n the standards for and ways to nmeasure indoor-air

quality.

Denonstrate the installation, maintenance, and repair of

heating, air-conditi

OCCUPATI ONAL COVPLETI ON PO NT -
HEATI NG A/ C AND REFRI GERATI ON TECHNI Cl AN - | NDUSTRY TI TLE

25.

26.

27.

28.

0

o oleoloNe] o

oo

oni ng, and refrigeration systens.

D (350 Hours)

Test and size electrical generation and distribution
conponents for conmercial heating and air-conditioning

syst ens.
Mai ntain, test, and

troubl eshoot electrical nmotors and their

conponents for conmercial heating and air-conditioning

syst ens.

Denonstrate a worki ng know edge of engi neered control
systens as used in comercial heating and air-conditioning

syst ens.

Mai ntai n and troubl eshoot pneumatic control systens for
commer ci al heating and air-conditioning applications.

Tr oubl eshoot el ectri

cal circuits as used in commerci al

heating and air-conditioning systens.
Sel ect appropriate commerci al conpressors.
Test and adj ust commerci al evaporative condensers.

Mai ntain, test, and
Mai ntain, test, and

t roubl eshoot commerci al evaporators.
adj ust conmerci al heating and air-

condi tioni ng accessori es.
Mai ntai n, troubl eshoot, and repair comercial heating

syst ens.
Mai ntain and repair

t hermal storage systens.

Mai nt ai n, troubl eshoot, and repair comrercial heating and
ai r-condi tioni ng systens.

Cal cul ate comerci al

heating and air-conditioning | oads.
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July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: Commer ci al Heating and Air Conditioning
Technol ogy
Post secondary Nunber: 1 470203

COCCUPATI ONAL COVPLETION PO NT - A
HEATI NG A/ C, AND REFRI GERATI ON HELPER - | NDUSTRY TI TLE

01.

02.

0

0

| DENTI FY SAFE WORKI NG CONDI TI ONS AND FOLLOW SAFETY PRACTI CES- - The

student will be able to:

01.

01.

01.

01.

01.
01.

01.

01.

01.
01.

01.

01.
01.

01

02

03

04

05
06

07

08

09
10

11

12
13

Identify and use good housekeepi ng practices in the

| aboratory.

Expl ain the reasons for regular safety neetings and for
conpany safety policies.

Expl ai n the need for enpl oyee-background checks and nedi cal
exam nati ons.

Identify and use appropriate fire extingui shers and ot her
such safety devices.

Identify and foll ow energency and rescue procedures.
Identify and use safe-handling practices as they relate to
hazardous and vol atile fluids, conpounds, and gases.

Apply specific safety and recovery practices for
refrigerants used in the industry.

Apply specific safety practices as they relate to handling
and storing cylinders and materials.

Sel ect and wear proper protective clothing and equi prment.
Identify and use specific safety practices when using

sol dering and brazing skills.

Identify and use Qccupational Safety and Health

Admi ni stration (OSHA) practices when working with heating,
air-conditioning, and refrigeration systens and equi prent.
Fol | ow saf ety precautions when using hand and power tools.
Denonstrate an under st andi ng of cardi opul nonary
resuscitation (CPR) and first aid.

DESCRI BE THE H STORY AND CONCEPTS OF HEATI NG Al R- CONDI TlI ONI NG

AND REFRI GERATI ON- - The student will be able to:

02.

02.

02.

01

02

08

Identify and explain the four major refrigeration
conponent s.

Identify and explain the characteristics of a conpression-
cycle refrigerant system

Differentiate between air-conditioning and refrigeration
Differentiate between split systens and package systens.
Describe the benefits of conditioned air and environnents.
Di scuss the inpact of heating, air-conditioning, and
refrigeration on society.

Di scuss current issues and concerns (such as indoor-air
quality, the ozone |ayer, and conputer technology) in the
heating, air-conditioning, and refrigeration industry and in
the environnent and explain their future ramfications.
Descri be the purpose and requirements of |ocal, state, and
federal heating, air-conditioning, and refrigerati on codes
and standards and of the manufacturer's installation

i nstructions.
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03.

04.

05.

06.

0

0

0

0

02.09 Identify various professional organizations, associations,
and societies, and explain their purposes.

| DENTI FY, USE, AND MAI NTAIN THE TOOLS AND TOOL ACCESSORI ES USED I N
THE HEATI NG Al R- CONDI TI ONI NG AND REFRI GERATI ON | NDUSTRY- - The
student will be able to:

03.01 Identify and use
a. Basic hand tools and tool accessories
b. Power tools (electric, nechanical, and pneumatic, if

avai | abl e)

c. Pipe and tube-working tools of the trade
d. Specialized tools of the trade

03.02 Apply appropriate care and mai ntenance procedures for tools
and tool accessories, following the directions in the tool -
equi prent manufacturer's nanual

DEMONSTRATE AN UNDERSTANDI NG OF MATTER AND HEAT BEHAVI OR- - The
student will be able to:

04.01 Describe and explain freezing point, critical tenperature,
and absol ute zero.

04.02 Describe matter, heat, and heat transfer

04.03 Differentiate between heat and tenperature.

04. 04 Expl ain and di stingui sh anong the characteristics of the
three states of matter.

04.05 Explain the relationship between tenperature and hum dity.

04.06 Differentiate between [ atent heat and sensi bl e heat.

DEMONSTRATE A WORKI NG KNOALEDGE CF FLUI DS, PRESSURES,
REFRI GERANTS, AND RELATED CODES- - The student will be able to:

05.01 Identify the refrigeration cycle.

05.02 Identify and explain general safety issues and EPA rul es and
regul ati ons regarding the handling of refrigerants.

05.03 Define and explain "pressure,” "fluid,"” and "tenperature."

05.04 Explain the standards for and ways to nmeasure and cal cul ate
absol ute and gauge pressures.

05.05 Identify and explain the classifications, properties, and
uses of different refrigerants.

05.06 Explain how fluids react and flow in a closed versus an open
envi ronnent or vessel

05.07 Define and identify "col or-coding" of refrigerant cylinders.

05.08 Conpare pressure and tenperature (P/T) charts.

05.09 Explain the proper nethods of transferring, storing, and
recovering refrigerants.

05.10 Explain the effects of an inproper refrigerant and
contam nants in a system

FABRI CATE AND SERVI CE THE PI PI NG TUBI NG AND FI TTI NGS USED I N THE
HEATI NG Al R- CONDI TI ONI NG AND REFRI GERATI ON | NDUSTRY- - The st udent
wll be able to:

06.01 Identify and explain the purpose of the piping, tubing, and
fittings used in the heating, air-conditioning, and
refrigeration industry.

06. 02 Bend tubi ng, using tube benders.

06. 03 Connect tubing, using
a. Flared fittings
b. Conpression fittings
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07.

08.

0

0

06. 04 Connect tubing, using sol derl ess connectors.

06. 05 Connect tubing, using a swaged-joint connection

06.06 Identify and use various types of torches.

06.07 ldentify, select, and use appropriate soldering and brazing
alloys, materials, and skills.

06. 08 Expl ai n the purposes and procedures for protecting piping
materials and fabrication, such as valves, fittings, and
products, from heat.

06. 09 Sol der and/or braze tubing, including alum num

06.10 Silver-braze brass, steel, and copper

06.11 Denonstrate an understandi ng of the procedures for
installing pipe and tubing insulation.

06.12 Explain the procedures required for installing heating, air-
conditioning, refrigerant, and ventil ati on accessori es.

06.13 Fabricate and | eak-test the piping, tubing, and fittings
used in the heating, air-conditioning, and refrigeration
i ndustry.

06.14 Maintain project tine and materials lists.

DEMONSTRATE A WORKI NG KNOANLEDGE OF HEATI NG, Al R- CONDI TI ONI NG, AND
REFRI GERATI ON SYSTEM COVPONENTS AND ACCESSORI ES- - The student wil |
be able to:

07.01 Explain the types, operation, use, and mai nt enance
requi renents of
a. Compressors (such as reciprocating, rotary, screw, and

scroll)

b. Condensers and evaporators (such as evaporative
condensers, evaporative coils, shell and tube, tube
within a tube, and fin and tube)

c. Metering devices (such as adjusting automatic and
thernostati c expansion val ves, fixed orifices, and ot her
devi ces avail able on the [ ocal market)

07.02 Eval uate netering-devi ce performance.

07.03 Expl ain the met hods of conpression, |ubrication, and
conpressor | oadi ng and unl oadi ng.

07.04 Analyze the operating condition of a conpressor

07.05 Test, troubleshoot, and correct the causes of nechanica
problenms in a heating, air-conditioning, and refrigeration
system

07.06 Identify the location and explain the uses of refrigerant
fl ow accessori es.

07.07 lIdentify the location and explain the uses of heating, air-
conditioning, and refrigeration-system accessories (such as
receivers, dryers/filers, solenoid val ves, heat exchangers,
accunul ators, suction filter, oil separators, evaporator
pressure-regul ati ng val ve, crankcase pressure-regul ating
val ves, and check val ves).

07.08 Eval uate system performance.

APPLY APPROPRI ATE COVMUNI CATI ON AND COVPUTER SKI LLS- - The st udent
wll be able to:

08. 01 Ask and answer questions coherently and concisely.

08.02 Read and follow witten instructions and listen to and
follow oral instructions.

08. 03 Make oral presentations.

08.04 Wite reports, using word-processing software.

08.05 Read and interpret industry-related materials.
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09.

10.

0

0

08.06 Find information in technical literature, such as a
manuf acturer's nanual
08.07 Interpret graphs, charts, diagrans, and tables commonly used
in the industry.
08.08 Fill out the forns and invoices comonly used in the
i ndustry.
08. 09 Denonstrate appropriate tel ephone comunications skills.
08.10 Use industry-rel ated conputer software.
DEMONSTRATE AN UNDERSTANDI NG OF ENTREPRENEURSHI P- - The student wil |l
be able to:
09. 01 Define "entrepreneurship.”
09.02 Explain the inportance of entrepreneurship to the United
St at es econony.
09. 03 Di scuss the advant ages and di sadvant ages of busi ness
owner shi p.
09.04 Explain the risks involved in the ownership of a business.
09.05 Identify the personal characteristics of a successfu
entrepreneur.
09.06 Identify the business skills needed to operate a snal
busi ness efficiently and effectively.
09. 07 Describe the enployer's responsibilities to support the
busi ness and i ndustry.
09. 08 Denonstrate a working know edge of state and | ocal I|icensing

requi renents.

DEMONSTRATE EMPLOYABI LI TY SKILLS--The student will be able to

10.

10.

10.
10.

10.

01

09

10
11

12

Conduct a job search and identify advanced-traini ng
opportunities and their requirenents.

Cal cul ate the enployer's investnment cost for an enpl oyee.
Secure information about a job, including enpl oyee benefits.
Wite a resune.

Evaluate a job offer, considering various factors such as
career advancenent, job satisfaction, enployee benefits,
etc.

Denonstrate ethical and responsi bl e practices.

Exhi bit pride in the quality of work perforned.

Descri be the advantages of a good driving record and the
ram fications of a poor driving record on enployability
opportunities.

Explain the Florida "Right-to-Know' | aw that describes the
Material Safety Data Sheet (MSDS)

Expl ain the inportance of confidentiality in the workpl ace.
Di scuss the effects of positive human-relation skills on
success in the business.

Denonstrate appropri ate responses to performance eval uations
fromthe enpl oyer, the supervisor, and other persons in the
wor kpl ace
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COCCUPATI ONAL COVPLETION PO NT - B
HEATI NG A/ C, AND REFRI GERATI ON MECHANI C ASSI STANT -
| NDUSTRY TI TLE

11.

12.

0

0

DEMONSTRATE A PRACTI CAL KNOAMLEDGE OF BASI C ELECTRICI TY AND OF THE

ELECTRI CAL COVPONENTS OF HEATI NG Al R- CONDI TI ONI NG AND

REFRI GERATI ON EQUI PMENT- - The student will be able to:

11.
11.
11.
11.
11.

11.

11.

11.

11.

11.
11.

01
02
03
04
05

06

07

08

09

10
11

Expl ain the principles of electricity.

Expl ai n single- and three-phase power distribution.

Defi ne and explain watts, ohns, volts, and anps.

Identify and explain electrical nmeasuring tools and devices.
Expl ai n the standards for and ways to neasure watts,

resi stance, voltage, and anperage, using appropriate
instruments or devices.

Identify and explain appropriate electrical wring synbols.
Draw and explain a wiring schematic diagramfor a control
system

Create a wiring schematic for each of the follow ng, using
all conmponents and synbols for safe and effective operation
and interpretation:

a. An air-conditioner

b. An electric furnace

c. A heat punp

d. An oil furnace

e. A gas furnace

Expl ai n codes and standards and safety requirenents for
working with the electrical conponents used in heating, air
conditioning, and refrigeration.

Tr oubl eshoot protection devices, such as fuses and breakers.
Interpret tables and charts fromthe National Electrica
Codes (NEC).

TROUBLESHOOT HEATI NG, Al R- CONDI TI ONI NG, AND REFRI GERATI ON

ELECTRI CAL CONTROL SYSTEM5S AND THEI R COMPONENTS- - The student wi | |

be able to:

12.01 ldentify and explain the operations of electrical control

12.

12.

12.

12.

12.

02

03

04

05

06

systens and their components (such as heat anticipators,
heat and cool thernostats, outdoor thernostats/|ow anbient
controls, defrost controls/timers, and auxiliary heating
controls).

Identify, install, and troubl eshoot controls for heating,
air-conditioning, and refrigeration systens.

Expl ain the operation of different types of

el ectronechani cal thernostats.

Wre basic heating, air-conditioning, and refrigeration
syst ens.

Tr oubl eshoot operational problens for different types of
el ectronechani cal thernostats.

Explain the electrical and mechani cal operations of the
basi ¢ heat punp.
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13.0 TROUBLESHOOT AND W RE ELECTRI CAL MOTORS AND THEI R COVPONENTS- - The
student will be able to:

14.

15.

16.

0

0

0

13.01 ldentify and explain the functions of various types of

13.

13.

13.

02

03

04

nmotors and their conponents.

Troubl eshoot, test, and anal yze notors, using various

nmet hods.

Identify, troubleshoot, and wire various types of electric
not or s.

Reverse the rotation of a notor.

ASSI ST I N THE | NSTALLATI ON OF A RESI DENTI AL HEATI NG AND Al R-
CONDI TI ONI NG SYSTEM AND DETERM NE START- UP PROCEDURES- - The st udent

w

14.
14.
14.

14.
14.

01
02
03

04
05

be able to:

Read and comply with di spatch orders.

Expl ai n | ocal codes and ordi nances.

Sel ect and use appropriate tools and safety practices to
test equi prent .

Determ ne the electrical requirements of equipnent.
Assist in the installation of a heating and air-conditioning
systemto the manufacturer's installation and operation
specifications, using a practical know edge of duct
fabrication nethods.

Determ ne the proper charge in a residential air-
conditioning unit and adjust superheat.

Determ ne the tenperature drop across the evaporator
Determ ne the tenperature rise across the condenser
Wite a service report.

Apply good custoner-relations skills.

DEMONSTRATE A WORKI NG KNOW.EDGE OF MECHANI CAL HEATI NG AND Al R-

CONDI TI ONI NG SYSTEM OPERATI ONS AND OF START- UP AND CHECK- QUT

PROCEDURES- - The student will be able to:

15.01 ldentify and expl ain:

15.

15.
15.

15.

15.

15.

15.

02

03
04

05

06

07

08

Air-to-air heat-punp systens

Water-to-air heat-punp systens

Wat er -t o-wat er heat - punp systens

Air-to-ground heat-punp systens (geot hermal)

Open-1 oop heat - punp systens

Cl osed- | oop heat - punp systens

Detern1ne the start-up and check-out procedures reconmrended
by di fferent manufacturers.

Determ ne the electrical requirements of equipnent.

Sel ect and use appropriate tools, instrunments, and test
equi prent, follow ng safety precautions.

Teaooop

Determ ne the tenperature drop across the outdoor coil on a
heat punp.

Determ ne the tenperature rise across the indoor coil on a
heat punp.

Test for a proper refrigerant charge in a residential heat
punp.

Apply good custoner-relations skills.

S| ZE HEATI NG, Al R-CONDI T1 ONI NG  AND REFRI GERATI ON PI PI NG - The

student will be able to:
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16.01 ldentify and explain various types of heating, air-
conditioning, and refrigeration piping.

16.02 Cal cul ate and si ze various types of heating, air-
conditioning, and refrigeration piping for various tasks.

16. 03 Explain pressure and tenperature drops.
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COCCUPATI ONAL COVPLETION PO NT - C

17.

18.

19.

20.

0

0

0

0

HEATI NG A/ C, AND REFRI GERATI ON MECHANI C - COES 85902654

DEMONSTRATE A PRACTI CAL KNOAMLEDGE OF SOLI D- STATE ELECTRONI CS AS
USED | N HEATI NG Al R-CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The
student will be able to:

17.01 Explain the basic principles and functions of direct digital
control (DDC).

17.02 Explain basic solid-state circuits and boards.

17.03 ldentify, test, and replace circuits and boards.

17.04 ldentify and explain the functions of a buil di ng- managenent
system

17.05 Program a programmabl e t hernost at .

UTI LI ZE AND OPERATE NMECHANI CAL REFRI GERATI ON SERVI CI NG AND TESTI NG
EQUI PMENT- - The student will be able to:

18.01 ldentify the effects of superheat and subcooling on a
system

18.02 ldentify and explain the functions of servicing and testing
equi prent (such as vacuum punps, m cron gauges, EPA-approved
equi prent, |eak detectors, and chargi ng systens).

18.03 Qperate a refrigerant recovery system

18.04 Explain the standards for and ways to neasure, test,
mai nt ai n, and evacuate a nmechanical heating, air-
conditioning, and refrigeration system

18. 05 Evacuate the refrigerant systemw th various vacuum et hods.

18. 06 Denpnstrate conpliance with Environnental Protection Agency
(EPA) rules and regul ations and, if possible, take the EPA
test.

18. 07 Charge various air-conditioning and nmechanical refrigeration
systens by various nethods.

18.08 Denpnstrate the effects of superheat and subcooling on a
system

USE COVBUSTI ON- TYPE HEATI NG SERVI CI NG AND TESTI NG EQUI PMENT- - The
student will be able to:

19. 01 Explain conmbustion theory and the safety precautions for
usi ng conbustion-type-heating servicing and testing
equi prrent .

19.02 Install a conbustion-type-heating unit to the manufacturer's
and code requirenents.

19.03 ldentify and explain the various types of comnbustion-type
heating servicing and testing equi pnment (such as draft
gauge, U-tube manoneter, sling psychroneter, mllivolt
nmeter, and oil-furnace testing equi pnent).

19.04 Use the servicing and testing equi pnent.

19. 05 Test, analyze, and troubl eshoot conbustion-type-heating
syst ens.

TROUBLESHOOT GAS VALVES AND REGULATORS AS USED I N HEATING Al R-
CONDI TI ONI NG, AND REFRI GERATI ON SYSTEMS- - The student will be able
to:

20.01 Identify and discuss the safety and regul ati on i ssues and
concerns.
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21.

22.

23.

24,

0

0

0

0

20.02 Explain the operations of various types of gas val ves and
regul ators (such as | owvoltage, |ine-voltage, pneumatic,
sol enoid, and gas and pressure regul ators).

20.03 Identify and size various types of gas val ves and
regul ators.

20.04 Determine the application of gas valves and regul ators.

20. 05 Troubl eshoot gas val ves and regul ators.

DETERM NE THE PROPERTIES OF Al R--The student will be able to:

21.01 Explain the principles of psychronetrics.

21.02 lIdentify and explain the conponents and uses of a
psychronetric neter.

21.03 Identify indoor-air-quality concerns as related to
psychronetri cs.

21.04 Determine the properties of air, using a psychronetric
chart.

21.05 Fol |l ow safety precautions.

21.06 Identify and explain the different types and benefits of
a. Air-filtration systens
b. Ai r-handl i ng systens
C. Ventil ation systens

21.07 Fabricate, operate, maintain, and troubl eshoot
a. Air-filtration systens
b. Ai r-handl i ng systens
C. Ventil ation systens

USE A PRESSURE ENTHALPY CHART TO DI AGRAM REFRI GERANT CYCLES- - The
student will be able to:

22.01 Identify all conponents of the pressure enthal py chart.

22.02 Define "enthal py" and "entropy."

22.03 Diagram several refrigerant cycles, using the pressure
ent hal py chart.

EXPLAI N THE STANDARDS FOR AND WAYS TO MEASURE | NDOOR- Al R QUALI TY- -
The student will be able to:

23.01 Define indoor-air quality.
23.02 Identify and explain the codes and standards regarding
i ndoor-air quality.
23.03 Select and use indoor-air-quality measuring devices.
23.04 Explain the standards for and ways to measure indoor-air
quality, using various nethods.

DEMONSTRATE THE | NSTALLATI ON, MAI NTENANCE, AND REPAI R OF HEATI NG
Al R- CONDI TI ONI NG AND REFRI GERATI ON SYSTEMS- - The student will be
able to:

24.01 Foll ow safety precautions.
24.02 Describe new technol ogies in heating, air-conditioning, and
refrigeration installation, including
a. variabl e-speed notors
b. heat - pi pe systens
c. desiccant systens
d. gas-driven heating systens
24.03 Apply local and national codes.
24.04 Lay out, construct, and troubl eshoot confort systens.
24.05 Test and anal yze systens.
24.06 Test and anal yze heat-recovery systens.
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COCCUPATI ONAL COVPLETION PO NT - D

25.

26.

27.

28.

29.

0

0

0

0

0

HEATI NG A/ C AND REFRI GERATI ON TECHNI Cl AN - | NDUSTRY TI TLE

TEST AND S| ZE ELECTRI CAL GENERATI ON AND DI STRI BUTI ON COVPONENTS
FOR COMVERCI AL HEATI NG AND Al R- CONDI TI ONI NG SYSTEMS- - The st udent
wll be able to:

25.01 Determine wire sizes and vol tage drops.

25.02 Draw and identify power-transforner types.

25.03 Test, size, and replace protection devices such as fuses and
breakers, notor starters, and overl oads.

MAI NTAI N, TEST, AND TROUBLESHOOT ELECTRI CAL MOTORS AND THEI R
COVPONENTS FOR COWMIVERCI AL HEATI NG AND Al R- CONDI TI ONI NG SYSTEMS- -
The student will be able to:

26.01 Identify and explain the operations and applications of
various types of electrical notors and their conponents as
used in conmercial heating and air-conditioning systens.

26.02 Maintain, test, and troubl eshoot various types of comerci al
el ectrical nmotors and their conponents as used in comerci al
heati ng and air-conditioning systens.

26.03 Denonstrate the proper use of nmotor testing equi prent.

DEMONSTRATE A WORKI NG KNOALEDGE OF ENG NEERED CONTRCL SYSTEMS AS
USED | N COMVERCI AL HEATI NG AND Al R- CONDI TI ONI NG SYSTEMsS- - The
student will be able to:

27.01 Identify and explain the various types of engineered control
systens and their sequences of operation as used in
commer ci al heating and air-conditioning systens.

27.02 Maintain, test, and troubl eshoot various types of engineered
control systenms as used in commercial heating and air-
condi ti oni ng systens.

MAI NTAI N AND TROUBLESHOOT PNEUNMATI C CONTROL SYSTEMS FOR COMVERCI AL
HEATI NG AND Al R- CONDI TI ONI NG APPLI CATI ONS- - The student will be
able to:

28.01 Identify pneumatic control systens.
28.02 Denonstrate the ability to maintain and troubl eshoot
pneumati c control systens.

TROUBLESHOOT ELECTRI CAL Cl RCUI TS AS USED | N COMWERCI AL HEATI NG AND
Al R- CONDI TI ONI NG SYSTEMS- - The student will be able to:

29.01 Explain how the principles of designing an electrical system
for residential heating and air-conditioning systens apply
to comercial heating and air-conditioning systens.

29. 02 Define and conpare single- and multiphase voltage and
current related to commercial heating and air-conditioning
syst ens.

29.03 Calcul ate various circuit loads in conmercial heating and
air-conditioning applications, using Chms | aw.

29.04 Calculate the electrical circuit |oads used in conmerci al
heati ng and air-conditioning applications.

29.05 Troubl eshoot electrical circuits for comercial heating and
ai r-condi tioni ng systens.
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30.

31.

32.

33.

34.

0

0

0

0

0

SELECT APPROPRI ATE COWERCI AL COVPRESSORS- - The student will be
able to:

30.01 Conpare commerci al -conpressor requirenents with those for
residential and |ight comrercial heating and air-
condi ti oni ng systens.

30.02 Sel ect appropriate comercial conpressors for cooling
requi renents.

TEST AND ADJUST COWVERCI AL EVAPORATI VE CONDENSERS- - The st udent
wll be able to:

31.01 Determine the proper air and fluid flow for comerci al
evapor ati ve condensers.

31.02 Test and adjust the airflow for proper tenperature
di fference.

31.03 Test and adjust the water flow for proper GPM and
tenperature difference

MAI NTAI N, TEST, AND TROUBLESHOOT COWWERCI AL EVAPORATORS- - The
student will be able to:

32.01 Determine the operational requirements for evaporators used
in conmercial heating and air-conditioning applications.

32.02 Sel ect appropriate evaporators for conmercial heating and
ai r-condi tioni ng systens.

32.03 Maintain, test, and adjust various conmercial heating and
air-condi tioning accessori es.

MAI NTAI N, TEST, AND ADJUST COVWMERCI AL HEATI NG AND Al R- CONDI TI ONI NG
ACCESSORI ES--The student will be able to

33.01 Conpare commerci al accessories with residential and |ight-
conmer ci al - heating and air-conditioning accessories.

33.02 Select the heating and air-conditioning accessories
appropriate for various commercial applications.

33.03 Maintain, test, and adjust conmercial heating and air-
condi tioni ng accessori es.

MAI NTAI N, TROUBLESHOOT, AND REPAI R COMVERCI AL HEATI NG SYSTEMS- - The
student will be able to:

34.01 Apply local and national codes and safety practices.

34.02 Keep a record of the installation, maintenance, and repair
of commercial heating systens.

34.03 Identify the conmponents of various comercial heating
syst ens.

34.04 Explain the operational principles of various conmerci al
heati ng systens.

34.05 Test and anal yze heating air-distribution systens.

34.06 Maintain, troubleshoot, and repair various conmerci al
heati ng systens, including

A gas furnace and boiler

An oil furnace and boiler

An el ectric furnace

El ectric heaters

A heat punp

Sol ar - heati ng systens

Teaooop
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35.

36.

37.

0

0

0

34.07 Maintain, troubleshoot, and repair heat-recovery units.
a. ldentify the uses, including freeze-protection and
super heating, for potable water or hot water.
b. ldentify conponents and their functions.
c. Explain the nethod of operation for various heat-recovery
syst ens.
d. Troubl eshoot and repair comon probl ens.
34.08 Design a conmercial heating system

MAI NTAI N AND REPAI R THERMVAL STORAGE SYSTEMS- - The student will be
able to:

35.01 Apply appropriate codes, standards, and safety practices.

35.02 Describe the benefits and limtations of each type.

35.03 Explain the operational principles of a thermal storage
system

35.04 Identify and explain various types of thermal storage
syst ens.

35.05 Maintain, troubleshoot, and test various types of thermal
st orage systens.

MAI NTAI N, TROUBLESHOOT, AND REPAI R COMVERCI AL HEATI NG AND Al R-
CONDI TI ONI NG SYSTEMs- - The student will be able to

36.01 Keep a record of the installation, maintenance, and repair
of commercial heating and air-conditioning systens.

36.02 Apply local and national codes and safety practices.

36.03 Lay out a commercial heating and air-conditioning system

36.04 Lay out a typical split comercial air-conditioning system

36.05 Lay out a typical split comrercial heating system

36.06 Maintain, test, analyze, and repair various types of
commer ci al heating and air-conditioning systens.

36. 07 Maintain, troubleshoot, and repair

Cool i ng towers

Wt er - cool ed condensers

Wat er -t reat nent systens

Chilled water systens

aeocoe

CALCULATE COMMVERCI AL HEATI NG AND Al R- CONDI TI ONI NG LQADS- - The
student will be able to:

37.01 Expl ain conduction as a heat-|oad source.

37.02 Describe the inplications of conducting and the resistance
val ues for different types of construction materials.

37.03 Define "U' value (BTU hr/ft?F).

37.04 Define "K' value (°Fft?hr/BTU).

37.05 Define "C' value (°Fft?hr/BTU).

37.06 Define "R' value (°Fft?hr/BTU).

37.07 Interpret heat-transfer tables ("U " "K " "C," and "R").

37.08 Locate the total heat-transfer value of any surface
(R - (Y.

37.09 Explain infiltration and exfiltration/ventilation as a heat-
| oad source.

37.10 Explain a product heat-|oad source.

37.11 Expl ain m scel | aneous | oads (people, notors, and equi pnent)
as heat-1oad sources.

37.12 Expl ain the purpose of vapor barriers.

37.13 Interpret tables of specific heat values as applied to
commer ci al heating and air-conditioning systens.
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37.14 Cal cul ate and desi gn systens.
37.15 Cal cul ate cooling and heating equi pnent sizes.
37.16 Design and identify methods of installing air-nmovenent

syst ens.
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