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FOREWORD

The occupational analysis project was conducted by The Instructional Materials Laboratory, Trade
and Industrial Education, The Ohio State University in conjunction with the State Department of
Education, Division of Vocational Education pursuant to a grant from the U.S. Office of Education

The Occupational Analysis project was proposed and conducted to train vocatior al educators in the
techniques of making a comprehensive occupational analysis. Instructors were selected from Ag-
riculture, Business, Distributive, Home Economics and Trade and Industrial Education to gain
experience in developing anaiysis documents for sixth-one different occupations. Representatives
from Business, Industry, Medicine, and Education were involved with the vocational instructors in
conducting the analysis process.

The project was conducted in three phases. Phase one involved the planning and development of the
project strategies. The analysis process was based on sound principles of learning and behavior.
Phase two was the identification, selection and orientation of all participants. The training and
workshop sessions constituted the third phase. Two-week workshops were held during which teams
of vocational instructors conducted an analysis of the occupations in which they had employment
experience. The instructors were assisted by both occupational consultants and subject matter
specialists.

The project resulted in producing one hundred two trained vocational instructors capable of conduct-
ing and assisting in a comprehensive analysis of various occupations. Occupational analysis data
were generated for sixty-one occupations. The analysis included a statement of the various task-
performed in each occupation. For each task the following items were identified: tools and equip-
ment; procedural knowledge; safety knowledge; concepts and skills of mathematics, science and
communication needed for successful performance in the occupation. The analysis data provided a
basis for generating instructional materials, course outlines, student performance objectives, criter-
ion measures as well as identifying specific supporting skills and knowledge in the academic subject
areas.
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PREFACE

This occupational analysis conducted for the air conditioning, refrigeration, and heating occupations
presented the writers with several difficult decisions and alternatives. Each area of the occupations
has a separate identity and has functioned in this manner for many years. However, the growth of the
refrigeration and air-conditioning industry has brought these identities closer together because many
of the duties and tasks performed on the job are interrelated. Many of the skills are common to each
area. Therefore, if we are to offer a training program, the entire scope of the air conditioning,
refrigeration and heating occupations should be included in the course content. The list of tasks found
in the appendix identifies the interrelationships of the tasks performed in each area of the occupa-
tions.

There are many job opportunities within the air conditioning, refrigeration and heating fields which
specialize in one or several specific areas. Training individuals for entry level into these fields should
be conducted to include all the basic skills of the refrigeration, air conditioning and heating occupa-
tions. The objective of this occupational analysis is to encompass all the duties and tasks of the
technician in these fields. In the time available to complete the analysis, an in depth study was not
possible. Therefore, an overview of the air conditioning, refrigeration and heating occupations was
more realistic. Hopefully, it will provide some basis for future study.
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JOB DESCRIPTION

An air conditioning, refrigeration and heating technician engages in the
installation of air conditioning, refrigeration and heating equipment such as
window air conditioners; central air conditioning units; commercial refrig-
eration equipment; and gas, oil and electric warm air furnaces. A technician
also troubleshoots and performs service and repairs on household re-
frigerators, freezers, dehumidifiers, window air conditioners, central air
conditioning units, commercial refrigeration units and warm air heating
systems.

10
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Duty I Installing Refrigeration and Air Conditioning Equipment

1 Install window air conditioner
2 Install central air conditioner
3 Install self contained commercial refrigeration unit
4 Install remote condensing unit with single cabinet
5 Install remote commercial condensing unit with multiple cabinets
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Duty II Troubleshooting Refrigeration and Air Conditioning Equipment

I Hook hermetic compressor directly to power supply
2 Check circuitry of the compressor protector and relay
3 Check capacitor
4 Check circuitry of defrost system
5 Check circulation fan motors
6 Check and adjust control thermostat
7 Attach manifold and gauges to service valves and check pressures
8 Install in-line service valves and measure pressures
9 Check compressor efficiency

10 Locate leak in a refrigeration system using Oectronic leak detector
11 Locate leak in a refrigeration system using. halide torch
12 Locate leak in a refrigeration system using bubble method
13 Check unit operationoil levelsight glassmoisture indicator
14 Check and adjust an automatic expansion valve
15 Check, test and adjust thermostatic expansion valve
16 Check and adjust pressure motor control
17 Check and adjust low pressure safety control
18 Check and adjust high pressure safety control
19 Adjust and calibrate oil pressure control
20 Check ice maker for operation
21 Check and adjust water valve
22 Check hot gas defrost solenoid and valve
23 Check humidity with sling psychrometer
24 Check and adjust humidistat
25 Check condensate pump and drain
26 Check blower assembly and filter
27 Check heat pump reversing system
28 Check system for burnout and install cleanup kit
29 Service electronic air cleaner

2 2.

i.
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Duty III Servicing and Repairing Refrigttatiun and Air Conditioning Equipment

1 Evacuate a refrigeration system
2 Pump system down into receiver tank
3 Recharge system using sight glass
4 Recharge system weighing in refrigerent
5 Fill dial a charge
6 Recharge a refrigeration system using dial a charge
7 Remove and replace control thermostat
8 Remove and replace defrost timer
9 Remove and replace motor overload protector

10 Remove and replace capacitor
11 Remove and replace defrost heater
12 Remove and replace defrost terminator
13 Remove and replace relay
14 Remove and replace fan motors
15 Repair leak in copper lines of system
16 Remove and replace compressor
17 Add oil to system
18 Remove restriction from capillary tube
19 Remove and replace capillary tube
20 Remove and replace automa.ic expansion valve
21 Remove and replace thermostatic expansion valve
22 Install a drier, sight glass or moisture indicator
23 Remove and replace high or low pressure safety control
24 Remove and replace high or low pressure motor control
25 Remove and replace oil pressure safety control
26 Remove and replace hot gas defrost solenoid and valve
27 Repair evaporator with epoxy
28 Remove and replace condensation pump motor
29 Remove and replace humidistat
30 Balance the air conditioning system
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Duty IV Installing Warm Air Heating Systems

I Install furnace gasoil--electric
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Duty V Troubleshooting Warm Air Heating Systems

1 Check oil supply
2 Check oil pump
3 Check ignition system
4 Check heat exchanger
5 Check pilotband thermocouple assembly
6 Check wall thermostat
7 Check gas valve assembly
8 Check and adjust fan control
9 Check and adjust limit control

10 Check and adjust oil burner
11 Check natural gas manifold pressure

1L
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Duty VI Servicing and Repairing Warm Air Heating Systems

I Replace heat exchanger
2 Remove and replace oil pump
3 Remove and replace cad cell
4 Remove and replace oil nozzle
5 Remove and replace electrodes
6 Remove and replace limit control
7 Remove and replace fan control
8 Remove and replace gas valve
9 Remove and replace wall thermostat

10 Remove and replace pilot safety
II Replace blower motor shaft and bearings
12 Replace belt drive blower motor
13 Replace direct drive blower motor
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Index: Standard Tool Kit

STKStandard Tool Kit

i -Wire Brush
1-Scrat ,h Awl
1-Needle Nose Pliers
1-Standar Screwdriver Set 12", 6", 4", Stubby, and Pocket Size
1-Allen Wrench Set
1-Phillips acrewdriver Set 8", 4", and Stubby
1-Set Open Adjustable Wrenches 12", 10", 8", 6", 4"
1-Channel Lock Pliers
1-Standard Pliers
1-Socket Set Va" to 3/4"
1-Nut Driver Set 1/2" to 1/2"
1-Vaco Grip Pliers
1-Spark Drill
1-Swage Kit 3/16" to 1/2"
1-Set Orifice Drills
1-Level
1-Set Box End Wrenches
1-Set Open End Wrenches
1-Tube Cutter
1-Mini Tube Cutter
1-Flaring Tool Kit
1-Valve Wrench
1-Magnet

1 y's

1-Hand Drill
1-Nozzle Wrench
1-InSpection Mirror
2-Spirit Thermometers
1-Flashlight
2-Pipe Wrenches 14", 10"
1-Crimper Tool
1-Hand Brake Tool
1-Rule or Tape
1-Pair Double Cut Snips
1-50' Grounded Extension Cord
1-Oil Can
1-9t4 Electric Drill
1-Set Drill Bits
1-Star Drill
2-Chisels 12" long and 1 cold
2-Hammers medium, large
1-Sheet Metal Hammer
I-Pair Straight Snips 3" jaw
1-Pair Left Snips
1-Pair Right Snips
I-Pair Goggles
1-Hack Saw

Silver Clips
1-Hard Hat or Plastic Bump Hat



TEST EQUIPMENT

AP
AVI
AVM
CA
CO2K
CTK
DC
DG
DST
ELD
HLD
MAVT
MG
PT
SGA
SP
TPT
TT
UM
VG
VOM
VP
WM

Index: Test Equipment

AMPROBE
AIR VELOCITY INDICATOR
AIR VELOCITY METER
CAPACITOR ANALYZER
CO2 KIT
COMBUSTION TEST KIT
DIAL A CHARGE
DRAFT GAUGE
DIAL STACK THERMOMETER
ELECTRONIC LEAK DETECTOR
HALIDE LEAK DETECTOR
MILLI AMP VOLT TESTER
MANIFOLD AND GAUGES
PRESTOLITE B TANK WITH TORCH HEAD
SMOKE GAUGE ANALYZER
SLING PSYCHROMETER
TAYLOR PLENUM THERMOMETER
THERMISTER THERMOMETER
MANOMETER
VACUUM GAUGE
VOLT OHM METER
VACUUM PUMP
WATT METER

0 t)



Index: Standard Supplies

SS STANDARD SUPPLIES

1. PIPE JOINT COMPOUND
2. LEAK LOCK
3. SILVER SOLDER
4. SILVER SOLDER FLUX
5. COPPER TUBING
7. COPPER SWEAT FITTINGS
8. PIPE FITTINGS
9. GAS COCKS

10. REFRIGERATION VALVES
11. SEALING COMPOUND
12. DRIERS
13. SIGHT GLASSES
14. MOISTURE INDICATORS
15. CYLINDER R-12
16. CYLINDER R-22
17. CYLINDER NITROGEN
18. REFRIGERATION OIL
19. IN LINE SERVICE VALVES
20. CAPACITORS
21. OVERLOAD PROTECTORS
22. RELAYS
23. BELTS
24. FILTERS
25. TAPE: ELECTRICIANS, FURNACE, ARMAFLEX, FRICTION

26. ASSORTED WIRE NUTS, SHEET METAL SCREWS, NUTS, BOLTS
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APPENDIX

Duty I

1. Install Window Air Conditioner
2. Install Central Air Conditioner
3. Install Self Contained Commercial Refrigeration Unit
4. Install Remote Condensing Unit with Single Cabinet

Domestic
Refrigeration

x

Commercial
Refrigeration

x
x

Air
Conditioning

x
x

5. Install Remote Commercial Condensing Unit with
Multiple Cabinets x

Duty H

1. Hook Hermetic Compressor Direct to Power Supply x x x
2. Check Circuitry of the Compressor, Protector and Relay x x x
3. Check Capacitor x x x
4. Check Circuitry of Defrost System x x x
5. Check Circulation Fan Motors x x x
6. Check and Adjust Control Thermostat x x x
7. Attach Manifold and Gauges to Service Valves and

Check Pressure x x x
9. Check Compressor Efficiency x x x

10. Locate Leak in a Refrigeration System Using Electronic
Leak Detector x x x

11. Locate Leak in a Refrigeration System Using Halide
Torch x x x

12. Locate Leak in a Refrigeration System Using Bubble
Method x x x

13. Check Unit OperationOil LevelSight Glass
Moisture Indicator x x

14. Check and Adjust Automatic Expansion Valve x x
15. Check, Test, and Adjust Thermostatic Expansion Valve x x
16. Check and Adjust Pressure Motor Control x x
17. Check and Adjust Low Pressure Safety Control x x
18. Check and Adjust High Pressure Safety Control x x
19. Adjust and Calibrate Oil Pressure Control
20. Check Icemaker for Operation x

x x

21. Check and Adjust Water Valve x x
22. Check Hot Gas Defrost Solenoid and Valve x x

01

Heating



Refrigeration Refrigeration Conditioning

23. Check Humidity with Sling Psychrometer x
24. Check and Adjust Humidstat x x
25. Check Condensate Pump and Drain x x
26. Check Blower Assembly and Filter x x

27. Check Heat Pump Reversing System x
28. Check System for Burn Out and Install Cleanup Kit x x x
29. Service Electronic Air Cleaner x x

ng

Duty III

1. Evactiate a Refrigeration System
2. Pump System Down into Receiver Tank
3. Recharge System Using Sight Glass
4. Recharge System Weighing in Refrigeration
5. Fill Dial a Charge
6. Recharge a Refrigeration System Using Dial a Charge

and Replace Control Thermostat
and Replace Defrost Timer
and Replace Motor Overload Protector
and Replace Capacitor
and Replace Defrost Heater
and Replace Defrost Terminator
and Replace Relay
and Replace Fan Motors

Repair Leak in Copper Lines of System
Remove and Replace Compressor
Add Oil to System
Remove Restriction from Capillary Tube
Remove and Replace Capillary Tube
Remove and Replace Automatic Expansion Valve
Remove and Replace Thermostatic Expansion Valve
Install it Drier, Sight Glass or Moisture Indicator

x x x
x x
x x
x x

x
x

7. Remove x x x
8. Remove x x
9. Remove x x x

10. Remove x x x
11. Remove x x
12. Remove x x
13. Remove x x x
14. Remove x x x

15. x x x
16. x x x
17. x x x

18. x x x

19. x x x

20. x x

21. x x
22. x x

23. Remove and Replace High or LOW Pressure Safety
Control x x

24. Remove and Replace High or Low Pressure Motor
Control

25. Remove and Replace Oil Pressure Safety Control
26. Remove and Replace Hot Gas Defrost Solenoid and

Valve x
27. Repair Evaporator with Epoxy x
28. Remove and Replace Condensation Pump Motor x x
29. Remove and Replace Humidistat x x
30. Balance the Air Conditioning System x

45
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Domestic Commercial Air
Refrigeration Refrigeration Conditioning Healing

Duty IV

1. Install Furnaces GasOilElectric x

Duty V

1. Check Oil Supply x

2. Check Oil Pump x

3. Check Ignition System x

5. Check Pilot and Thermocouple Assembly x

6. Check Gas Valve Assembly x

7. Check Wall Thermostat x x

8. Check and Adjust Fan Control x x

9. Check and Adjust Limit Control x x

10. Check and Adjust Oil Burner x

11. Check Natural Gas Manifold Pressure x x

Duty VI

1. Replace Heat Exchanger x

2. Remove and Replace Oil Pump x

3. Remove and Replace Cad Cell x

4. Remove and Replace Oil Nozzle x

5. Remove and Replace Electrodes x

6. Remove and Replace Limit Control x x

7. Remove and Replace Fan Control x x

8. Remove and Replace Gas Valve x

9. Remove and Replace Wall Thermostat x x

10. Remove and Replace Pilot Safety x

11. Replace Blower Motor Shaft and Bearings x x

12. Replace Belt Drive Blower Motor x x

13. Replace Direct Drive Blower Motor x x
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