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INTRODUCTION

Heating air conditioning and ventilation (HVAC) system performance is evolving and tomorrow’s technicians will be in a position to provide far better equipment documentation and to have technical diagnostic capabilities superior to those in past generations. The HVAC industry has been evolving and that evolution now requires top tier technicians who have embraced becoming lifelong learners. Unfortunately, many of today’s technicians have not been trained or equipped to meet today’s requirements.  By, covering the information in this Workbook in detail, you are preparing your students for today’s market. Further, they will be in demand and have many opportunities throughout their careers because they will have the basic understanding and skill set to be successful in the ever-changing high-tech home performance industry.  
This Guide & Workbook was designed as a standalone course for those entering the HVAC career field with aspirations of becoming HVACR technicians. It covers the basics required to hit the ground running as a helper. That means most of those taking the course will not fully understand everything covered.  It touches upon most of the practical hands on applications included in two-year technical school programs. It is recommended that technicians taking the course be encouraged to read the Entry Level Technician’s Guide and Workbook again once they have six months of field experience (or possibly take the Qtech course). Thus, it can also be used as a comprehensive review for field technicians, or as an introductory primer for those who work for HVACR contractors in dispatching and other areas to help them communicate better with the technicians.   	 


Part 1: Curriculum Outline 

This course was developed for HVAC contractors and home performance professionals who requested an introductory boot-camp style of crash course for new hires who test well on mechanical aptitude tests but have little or no HVAC experience.  The course is designed to flood those taking it with most of the information they will need as an entry level technician.  Even though they are exposed to many concepts and terms they will not fully understand, the course sets up modest learning goals in each section so the majority of those taking it for the first time will not feel totally overwhelmed. Since the lessons briefly cover advanced material and concepts, the students will be exposed to the information covered in a two-year course. This curriculum outline is intended for use by HVAC instructors at HVAC contractor training rooms, vocational-technical schools, training centers, and community colleges; who want to set up a hands-on boot camp style of training program. The goal of this Guide and Workbook was to teach HVAC entry lessons that can be comprehended by those with an eighth-grade education level, and to keep it challenging to science, technology, engineering, and math students (STEM).  

This curriculum has been designed for use with the Technician’s Guide and Workbook for Entry Level Technicians, a “how-to” “hands-on” comprehensive guide and workbook. When taught in a class setting, it is designed to be used as a two-day intensive classroom course that is reinforced and extended to two or more days by adding the recommended hands on field exercises.  

Course material covers the information in a two-year program that is commonly used by technicians in the field. Over 380 power point slides designed for use with the Guide & Workbook are available through ACCA. The instructor may select hands on exercises from recommended options in each section of the Guide & Workbook, or substitute for the hands-on exercises with class discussions based on the provided questions designed to encourage class participation.  The goal is to cover all of the information, so those entering an HVAC career will have seen it once before they need to use it.  The Guide & Workbook can then become a resource for them in the field as they learn the applications by repeated usage.  At that time many of the advanced topics lightly covered will tie together and aid them in becoming capable of diagnosing HVAC related maintenance and repair issues. 

The outline format allows the instructor to expand or contract the lesson plan to suit the needs of their students, and augment their available materials, or pre-existing lesson plans. At the end of the 2 basic 1-day lessons, a student should be able to become an HVAC installation or maintenance helper that brings value in the field from day one.  Finally, the Guide & Workbook contains appendices designed to be used in the field as reference when the technician runs into typical entry level situations. 



Course Materials  
· Student Textbook: Technician’s Guide and Workbook for Entry Level Technicians

Instructor’s Resources
· Three-day, 23 module power point slide presentation designed for 4 hour per day lectures and then hands on application (over 380 power point slides available for instructors; ACCA designed for use with the Guide & Workbook)  
· Contained in this document, a Teacher’s Answer Addenda and Guide for questions in the Guide & Workbook and recommendations for spicing up the recommended hands on field testing.
· Sample self-evaluation final exam answer sheet and exam.)
· Power Point Modules for the Technician’s First Guide and Workbook is listed under EDU-8 and is available in the free lessons section on ACCA’s Educator’s web page: http://www.acca.org/members/industry/schools 

See also, Part 4 of this volume for information on additional ACCA training materials.

Day 1
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	Hour 1 

	Part 1: Introduction 32 power point slides 
Subjects Section 1:
· HVAC Basics Introduction
· Career Opportunities in HVACR
· Company Culture
· Advice on applying company culture
Subjects Section 2:
· HVAC Refrigerant Cycle


	Hour 2

	Part 2: HVAC Refrigeration Components and Hand Tools 1
Subjects Section 3:
· Compressor
· Condenser
· Filter Dryer
· Liquid Receiver
· TXV
· Evaporator
· Suction Accumulator

Subjects Section 4:
· MSDS sheets
· Personal Protection
· Organizing hand Tools
· Screw and nut drivers
· Adjustable wrenches
· Hex Head wrenches
· Side cutters, lineman plyers and wire strippers
· Needle nose plyers and locking adjustable plyers


	Hour 3

	Part 3: Hand tools 2, and Basic HVAC equipment types
Subjects Section 5:
· Sheet metal snips
· Sheet metal tools
· Duct Board tools
· Specialty tools
· Refrigerant pipe bending tools
· Saws
· Battery powered drill
· Multi-meter
· Refrigerant gauges
· Leak detectors
· Brazing tools
· Nitrogen gauge 
· Pressure differential measuring tools
· Temperature and humidity measuring tools
· Vacuum pumps and micrometers
· Refrigerant recovery tools

Subjects Section 6:
· Baseboard heat
· PTAC
· Mini-Split
· Fossil Fuel Furnaces and Boilers
· Electric Furnaces and Boilers
· Hydronic Air handler
· Split system AC
· Piston expansion device
· Heat Pump Cycle
· Heat Exchanger (refrigerant to water)


	Hour 4

	Part 4: Electrical Components and Electrical Measurement 1
Subjects Section 7:
· Wire markings
· Ohm’s Law
· Wire Size
· Ohm meter usage
· Fuse identification
· Disconnect types
· Amperage measurement
· Voltage measurement
· Line voltage and control voltage
· Safety switches
· Pressure switches
· Temperature safety control switches

Subjects Section 8: Electrical Components and Electrical Measurement 2
· Door safety switches
· Relays
· Evaporator motors
· Capacitor testing
· Compressor
· Condenser fan motor
· Electrical resistance heat and watts
· Control boards
· Grounding
· Wire nuts and wire connections

This is a good breaking point for Hands on practice for the rest of Day 1.  Students can do the measurements and calculations and name the components in the refrigeration cycle on a unit. 











Day 2 

	Hour 1

	Part 5: Airflow Basics 1

Subjects Section 9:
· Comfort Zone on Psychrometric chart.
· Anemometers
· Ak calculation
· Btu to CFM calculation
· Measuring ESP
· Static Pressure probes 

Subjects Section 10: Airflow Basics 2
· Condenser airflow watts
· Calculating airflow in watts
· Airflow across the evaporator
· Airflow through duct systems
· Traversing explained
· Duct leakage testing
· Vent flue piping rules


	Hour 2

	Part 6: Hydronic System Basics 1
Subjects Section 11:
· Single loop system components
· Globe valves
· Gate Valves
· Ball Valves

Subjects Section 12: Hydronic Basics 2
· Solenoid Valves
· Check Valves
· Dielectric Connectors
· Pressure regulating valves
· Pressure gauge
· Safety valve
· Expansion tank
· Water flow through the boiler
· Air Separator
· Auto vent
· Circulator Pumps
· Radiators & Coils
· Hydronic balancing valves

	Hour 3

	Part 7: System Installation Basics 
Subjects Section 13:
· Condenser pad
· Moving and opening equipment boxes
· Verifying safety hazards
· Recognizing metal duct fabrication components
· Metal Duct sealing
· Duct board sealing and stapler
· Installing Filters
· Short Filter primer

Subjects Section 14: System Installation Basics 2
· Thermostat wiring
· Swaging Pipe
· Brazing Pipe
· Leak testing refrigerant lines
· Service valves
· Vacuum tools
· Attaching Refrigerant gauges
· Removing Refrigerant Gauges


	Hour 4

	Part 8: System Installation Basics (continued)
Part 6: System Installation Basics 3
Subjects Section 15:
· Refrigerant charging 
· Weigh in
· Superheat test
· Superheat test evaluation

Subjects Section 16: System Installation Basics 2
· Subcooling test
· Subcooling test evaluation
· Recycling
· Field story

This is a good breaking point for Hands on practice for the rest of Day 2.  Students can attach gauge sets and do super heat and subcooling measurements and evaluate the charge. Note: might want to block off airflow at evaporator between groups to show the way the lack of proper airflow will make the tests worthless. 






Day 3 

	Hour 1

	Part 9: Maintenance Inspection Basics 1
Subjects Section 17:
· ESP and airflow
· Dirty Registers and grilles
· Dirty and damaged duct systems
· Steam & Hydronic system inspection
· Blow down valve
· Steam trap
· Strainer
· System electrical connections/short
· Control dampers
· Safety drain pan float switch

Subjects Section 18: Maintenance Inspection basics (continued)
· Gas and Oil Furnaces
· Furnace electrical components
· Blowers
· Ignition components
· Photo cell 
· Ignition transformer


	Hour 2

	Part 10: Maintenance Inspection basics (continued)
Subjects Section 19:
· Electric Furnaces
· Evaporator Coils
· Fin Combs
· Disconnect box
· Grounding
· Contactor points
· Capacitors
· Condenser coils
· Heat pump condensers
· Reversing valves

Subjects Section 20: Maintenance Inspection basics (continued)
· Fan Coil units
· Belt adjustment
· Bacteria/slime
· Electric Boiler
· Expansion tanks
· Circulating pumps
· Loop temperature


	Hour 3

	Part 11: Maintenance Inspection basics (continued)

Subjects Section 21:
· Boiler Combustion
· Venting
· Gas Burner
· Gas pressure test
· Oil Burner
· Oil Filter
· Electric Boiler
· Steam Boiler Story from Field

Subjects Section 22: Room Temperature Differences
· Room temperature differences
· Drafts
· Single zone vs multi-zone temperature difference targets
· Humidity and temperature and comfort


	Hour 4

	Part 12: Filtration Primer

Subjects Section 23:
· Basic Filtration
· Panel Filters
· Extended surface filters
· Electronic filters
· HEPA filters
· Filter efficiency vs system efficiency
· Particle removal and MERV
· UVGI lights

Fifty question exam to evaluate lesson (if wanted)

This is the end of the lessons and a good breaking point for Hands on practice for the rest of Day 3.  Students can attach gauge sets and do super heat and subcooling measurements and evaluate the charge. Note: might want to block off airflow at evaporator between groups to show the way the lack of proper airflow will make the tests worthless. 




Part 2: Answers for Guide & Workbook Q&A Sections 


Among the questions provided in the Workbook are a few questions that are designed to encourage class discussion so the instructor can encourage class participation.  The vast majority of the questions are designed to drive home specific important points or to make sure the students find and identify duct leakage or insulation deficiencies that lower HVAC system efficiency. Everything in the Guide & Workbook is part of a useful knowledge base that is needed in the field today.  By taking the class through the field exercises in the green sections, students will quickly learn what they missed or didn’t fully understand as they try to apply the principles taught.  Additionally, this course is designed to provide them with the knowledge base needed to answer customer questions on existing duct systems.

Answers provided in this Teacher’s Guide are designed to aid instructors when they cover the material in class.  In some cases, additional correct responses may not be fully covered in this answer guide because there are many possibilities students could come up with.   One final thing,  the author wrote this Guide & Workbook so it could become a tool to be used to create a fun learning experience, so relax, use these questions as a means for interacting with your students and go with the flow and have some fun! 




Test Your Knowledge Study Questions Chapter I (page 10)

TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Briefly explain why it is important to dress properly for work.
Answers should include something about fitting into the company culture, looing presentable and professional and possibly include something about safety.
2. Briefly explain why it is important to make being on time should always a priority.
This is a reach question designed to stimulate conversation because it is stated in the text that being on time is important and being ready to start on time goes with that. 
3. Based on the opportunities in the HVAC industry, what is your present goal and what type of work/job would you like to be doing in 5-10 years? 
Based on most people’s optimistic answers they will almost all plan on being experts and/or company owners.
4. Explain how a basic piston compressor works.  
When the motor is turned on, the intake  piston strokes down and the valve opes allowing the low-pressure medium temperature refrigerant gas to enter the cylinder; Then the  piston strokes up opening the discharge side valve and the pressurized refrigerant gas temperature rises as it is compressed and forced out into the discharge piping.
5. Explain the difference in the refrigerant state as it leaves a receiver and as it leaves a suction accumulator?
The receiver is designed to make sure that only high-pressure liquid refrigerant is passed forward through it in the refrigerant cycle. The suction accumulator works just the opposite, it is designed to only let low pressure superheated gas pass through is (a liquid refrigerant trap)
6. When would a filter dryer be installed in an HVAC system?
The book says: it is important to always install a new filter dryer whenever an HVAC system that has been opened and one of the other components has been replaced or when a leak has been repaired
7. Explain how a thermal expansion valve controls the volumetric flow of refrigerant through the HVAC system?
This should be an explanation of how a TXV works since that is all that they have been shown.  In a class discussion the instructor can introduce other methods, or it can wait until they are covered later.

HANDS ON FIELD EXERCISES

1. On an operating HVAC system identify the components.
A box of parts on the table or looking at a system that is opened up for inspection and picking out components.
2. Make a drawing of the refrigerant cycle.
They should all be able to do this as a simple sketch before going on to the next section.
3. Using this section of the Guide and Workbook, fill in the pressures and temperatures on the drawing in the correct locations.
Adding the operating information to the sketch should help them further understand the sketch.  Since they only have one set of pressures and temperatures in the book, they should all be similar.
Part 2: Answers for Guide & Workbook Q&A Sections	 6 of 33 	



Test Your Knowledge Study Questions Chapter II (page 26)

TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Why is it important to wear safety glasses when working on HVAC systems?
To protect the eyes from flying debris and/or chemicals.
2. Name the 6 things you feel are the most important things to remember from an MSDS sheet.
Answer to stimulate class discussion all should come out of the list of 16 items. Note: since it is “feelings” there is no wrong answer.
3. Why is it important to read the equipment instruction and direction sheets? 
Answer should come from the first paragraph in the book: To Learn information about the installation maintenance and operation of the equipment.
4. Name the HVAC tools that you currently own.
Any answer works.  Students without a background of owning tools will need more help with hands on portions of the course.  Use of tools is an acquired hand-eye skill. 
5. Name the HVAC tools that you plan to purchase. 
This will be based on the last question and where they plan to work. 
6. If you hook up a gauge set and turn the service valve counterclockwise what happens?
Figure 23 shows the valve being turned counter clockwise and being back seated.  It says the valve is closed and is in the system operating position. Thus, the answer is not covered in the text yet.  This is a stretch question designed to open up discussion about all valve handles and what clockwise is for a digital audience.
7. Why is it important to use the correct size nut driver or drill fittings for screw removal and replacement? 
To avoid rounding off of screw heads.


HANDS ON FIELD EXERCISES

1. Read an MSDS sheet for Refrigerant R-410A
You could ask the students to download and print one as an assignment prior to looking at them. That way there will be more than one sheet type in the room. 
2. Using a drill practice setting the drill and removing and tightening screws connecting two pieces of scrap metal.  Be sure to over tighten the screws to see what happens when they have been over tightened. 
The class can have fun with this and they can try to figure out ways of getting the screws out once they have been over tightened and wont back out with the drill.





Test Your Knowledge Study Questions Chapter III (page 34)
TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Name a heating system component that is used to transfer heat at floor level for a system with a boiler and describe how the heat is transferred. 
Baseboard heaters, heat is transferred by convection and radiation.

2. Explain the difference between a cooling only AC system and a heat pump.
Heat pump systems have a reversing valve and two-way filters and expansion devices so the can operate the refrigeration cycle in a way that reverses the heat removal process.  Or They can heat and cool a home vs a system that can only cool it.

3. Describe the main difference between a steam and hydronic boiler.  
Steam boilers have a gauge glass to display the water level, hydronic boilers are completely filled with water.

4. What is the difference in a ground water source heat pump and an air to air heat pump?
[bookmark: _Hlk8826019]Water source heat pumps (water-to-refrigerant) use a water source like ground water in a well and a heat exchanger in place of the outside or condensing unit for transferring heat to and from the refrigerant.

5. Name the three fossil fuels most commonly used in boilers and furnaces.  
Natural Gas, Oil, and Propane Gas

6. Why would it be unusual to find a PTAC unit in a wall between two conditioned rooms, and how do you think that system set up would work out?
It would not work well for cooling a space because it would be putting the heat right back into it. 

7. Why must one of the TXV valves in a heat pump system be in the completely open when the system is operating? 
Since one is always facing the wrong way in the system based on if it is in heating or cooling mode, the one facing the wrong direction must be open (or bypassed by a bypass pipe with a check valve in it). 


HANDS ON FIELD EXERCISES

1. Identify a reversing valve on a heat pump system.  
Students should be able to identify the reversing valve a challenge is to then have them show the way the refrigerant enters and leaves for cooling and for heating.
2. Operate a heat pump in cooling mode and measure line temperatures and pressures, at the access ports, then do the same in heating mode and compare the results. 
During this exercise the ambient conditions should be pointed out and if possible, changed (possibly by doing measurements in the early morning and again in the late afternoon) so they can see how that changes the measurements. 
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Test Your Knowledge Study Questions Chapter IV (page 52)
TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Explain why an HVAC system needs to be grounded.
Some combination of safety and to discharge electricity into the ground expected here.
2. Explain how wire sizes are selected, and what size copper wire you would select for a 45 Amp 220 V circuit.  
Selected for intended usage by intended usage amps and volts.  The second part is designed to help the student understand that to be safe you round up. So based on Figure 38 they would select a #6 wire. 
3. Explain what happens to the power draw on a heating element when the voltage is decreased.  
Since the furnace rating in Watts will not change, the voltage and amperage react the opposite way. Thus, a decrease in voltage will result in an increase in amperage.
4.  What tool would you use to measure µF? 
Answer depends on the technician’s access to tools; the expected common answer is a multi-meter with a µF scale.
5. How would you use an Ohm Meter to test a coil to see is it was good?
Key to answer here is with the power off: then how an ohm meter works
6. Explain how you would tell the difference between the low voltage control connection on a control relay and the line voltage connections. 
Explanation of voltage markings and meaning of L1 and L2 etc.
7. How would you determine that a fuse is bad/blown?
System doesn’t come on: Explanation based on Figure 36

HANDS ON FIELD EXERCISES

1. Measure voltage and amperage on an operating HVAC system.
Can also identify low and line voltage connections.
2. Fill in a maintenance check list for an HVAC heat Pump system with electrical strip heat backup. 
This is an exercise to show how the measured values are recorded in the field on a daily basis. 



Test Your Knowledge Study Questions Chapter V (page 63)

38		Section 2:  Duct System Repair and Installation      

Part 2: Answers for Guide & Workbook Q&A Sections	 	 10 of 33


TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Explain why the relative humidity is important to comfort.
Discussion of the psychrometric chart and the “comfort area”. 
2. Explain why airflow in feet per minute is an important consideration for HVAC designs. 
Comfort and drafts are main considerations that should be acknowledged here.
3. Explain what a Traverse is. 
A method of measuring airflow for conversion to CFM. 
4. Describe briefly a method for duct leakage testing.
Calibrated fan method is all they have been shown thus far, so it should be the method described.
5. How would you measure supply register airflow?
This could be using an AMD with a capture hood, and/or using a hand tool and the AK method at a diffuser or grille.
6. Why is it important that a vent/flue pipe be able to vent into an open area?
A closed area could restrict the airflow out of the vent and cause spillage.

HANDS ON FIELD EXERCISES

1. Measure airflow through a supply diffuser and a return grille in the classroom. 
It is a good idea to do a traverse on the duct supplying it, measure it with a capture hood AMD and then use an anemometer and the AK method so the students can see how accurate the tools are. 
2. Measure ESP and identify the corresponding airflow using an OEM table. 
The ESP and table method can also be verified for accuracy by using a traverse in the duct for calculating a measured airflow.





Test Your Knowledge Study Questions Chapter VI (page 72)


TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. What would happen to a hydronic system if the makeup water pressure regulator failed and let in city water pressure?
It would over pressurize the system…the pressure would be too high.
2. How can a technician tell if the pressure regulator diaphragm has failed?
The water pressure on the system will be high and there is a hole in the cover that will be leaking water through it. 
3. What is a quick easy way to tell if the bladder in a bladder tank has failed?
Knocking on the tank and listening for a hollow sound. If not check the air fill valve if water comes out the bladder has failed.
4. Explain why an auto vent should not be capped off.
If it is capped off the air can’t get out and it can no longer “auto-vent”.
5. Name five things that should be known to be equivalent before replacing a circulating pump with another one of a different brands of circulating pump.
Maximum flow in GPM ;Maximum Head in feet; Minimum operating water Temperature; Maximum operating water temperature; Maximum working pressure. 
6. Explain why the range on the gauge is important to know when use it to determine system psi.
The gauge scale percentage of error is based on its full scale.  For example: measuring for 15 psi on a 100psi gauge would provide an indication on the gauge of 15 psi for values between 12psi and 18 psi.  On a gauge with a 20-psi scale and a 3% of gauge scale percentage of error the reading of 15psi would be between 14.4 and 15.6 psi. 

HANDS ON FIELD EXERCISES

1. Use a gauge to measure pressure drop across a coil.
Try using different gauges and see if the answer is the same to give the technicians an idea of gauge accuracy. 
2. Use an OEM table to determine the flow through a coil based on the pressure drop
Use measurements from two different gauges and with the same gauge to get a total drop and compare table values. It is best to use one gauge that is not providing an accurate measured value to drive home the point of using the same gauge for both measurements.
3. Use a manometer to measure the pressure drop across a balancing valve and then determine the GPM based on the OEM chart. 
This can be done and used to verify the pressure drop across the coil OEM table method in many learning lab setups. You could even develop a pressure drop OEM chart by measuring the difference and getting the actual flow via the flow meter’s chart. 




Test Your Knowledge Study Questions Chapter VII (page 88)


TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Explain why an access valve should be back seated when the gauge access hose is removed. 
To decrease the amount of refrigerant that will be lost when the connection is opened.
2. From an HVAC perspective what are slips and ties?
They are fabricated metal pieces designed for use in mechanically building and connecting metal duct. 
3. Explain how the expansion device determines if sub-cooling or superheat test is done to verify the refrigerant charge is correct.
The superheat method is used on units with the following types of metering devices: 
· Fixed orifice 
· Piston metering device
· Cap-tube 
Subcooling is a refrigerant charging method that is designed for systems with a thermostatic expansion valve (TXV).
4. Explain why airflow must be checked before checking the refrigerant charge.
The system’s required airflow is required to use the pressure temperature charts.
5. Why should a technician be aware of open panel boxes, exposed wiring and knob and tube wiring?
Expect several answers here but the deal is safety, avoidance of electrocution.
6. What additional control wire that won’t be found on a cooling only condenser is found on a heat pump condenser?
The wire for the reversing valve (cold be given in colors of wire too from the text).


HANDS ON FIELD EXERCISES

1. Install and seal duct.
Practice using tape and mastic could do a leakage test. 
2. Find a good location for a thermostat and install one for a system.
Each student should be able to wire a thermostat and should also be able to identify where a jumper should be when one is called for.
3. Using an OEM heat pump installation manual find the directions for piston/orifice sizing.
You can provide students with different equipment elevations and pipe lengths for this exercise.
4. Verify that a TXV valve is installed according to the OEM instruction manual.
You can put a TXV valve bulb on the line wrong or loose or leave it hanging, and ask them to correct them using the OEM directions. 
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Test Your Knowledge Study Questions Chapter VIII (page 103)


TEST YOUR KNOWLEDGE STUDY QUESTIONS

1. Why is a reversing valve needed on a heat pump?
The refrigerant cycle reverses when it is in heating mode. 
2. How can you tell if you have a steam system by looking at the boiler??
It will have a site glass to verify the water level in the boiler is correct.
3. What is the difference in function for the furnace blower fan and the furnace inducer fan?
The blower fan is used to move the air across the heat exchanger that is used for heating and cooling the rooms. The inducer fan is used to supply air for combustion. 
4. Using Figure 109 and a measured value of 0.50 IWC, what is the CFM if the fan is in low speed, and what is the CFM if it is in high speed?
Low speed = 1480 CFM; High speed = 2180 CFM
5. What should a technician do if mold is seen in the HVAC System?
Items listed above that need to be repaired, and any sign of moisture damage, mold, or mildew should be included in the maintenance report and scheduled for a service/repair call. 
6. Why is it important to check the grounding of a condenser if the power to it is tripped?
It is an important safety check to make sure it is grounded before the power is turned back on after a failure.

HANDS ON FIELD EXERCISES

1. Compare a company maintenance sheet to the required list and list the differences.
This is a good exercise it can be discussed why items have been included and/or excluded on the lists.
2. Do a maintenance inspection on a heat pump system.
Good Practice (instructor can mess with the equipment between student inspections to have items like misaligned panels etc. for the students to recognize). Verify airflow and charge.
3. Do a maintenance inspection on a Furnace.
Same as above possibly remove section of exhaust vent or disconnect connection and put in a gap. Verify airflow and show what low and excessive fuel and low and excessive combustion air look like in the flames and exhaust gases. 
4. Do a maintenance inspection on a Boiler.
Include verification of water flow through the boiler, and have a valve in the system to change values between tests. 
44 		CHAPTER V: SYSTEM DIAGNOSTICS
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	Technician’s Guide and Workbook for Zoning
Part 3: Sample Test and Answer Sheet


Questions in this test cover every section in the Guide& Workbook.  The weighting for the final grading is up to the instructor, the original multiple-choice quiz was designed to be pass-fail with a 70% cut off for passing.  Because the multiple-choice test touches on all of the sections, the results from the multiple-choice questions could be used to determine where more time or emphasis is needed for future classes.  Answers for sample multiple choice test which is shown in its entirety starting on the next page:
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1. D
2. B
3. D
4. A
5. C
6. D
7. D
8. C
9. C
10. A
11. A
12. B
13. B
14. D
15. D
16. C
17. A
18. A
19. D
20. B
21. B
22. C
23. D
24. D
25. C
26. A
27. C
28. C
29. B





30. D
31. B
32. A
33. B
34. B
35. A
36. B
37. B
38. B
39. A
40. C
41. D
42. C
43. D
44. B
45. C
46. D
47. A
48. C
49. D
50. B






Sample Exam:

1. [bookmark: _Hlk520795743]Why does the text say it is good to arrive a little early to work daily?
a. So you can have time for a smoke break before work.
b. To get some coffee and hear the latest goings-on before you need to start working.
c. So you have the time required to do the paper work that was skipped the day before.
d. So you can be on time if something goes wrong on your travel rout

2. Which one of the statements below about an HVAC evaporator is not true?
a. The evaporator has cool low-pressure refrigerant inside of the tubes.
b. Evaporators in HVAC systems are designed to separate oil from the refrigerant.
c. The pressure of the refrigerant entering the evaporator is equal to the pressure leaving it.
d. When warm air passes over the tubes and through the aluminum fins, heat is removed from the and transferred into the refrigerant in the tubes.

3. Which one of the statements below about a suction accumulator is not true?
a. The suction accumulator traps liquid refrigerant and oil.
b. Refrigerant liquids become gases before leaving the suction accumulator.
c. The refrigerant enters the suction accumulator before it goes out to the Compressor.
d. Suction accumulators use a simple u-tube to trap the liquid refrigerant at the top of the accumulator. 

4. Which one of the statements below about a Compressor is not true?
a. Refrigerant gas enters the suction side of the compressor as a low-pressure liquid
b. When a piston strokes up in a compressor it decreases the area in the cylinder and increases the refrigerant pressure and temperature.
c. Hermetically sealed reciprocating compressors are typically found in HVAC systems.
d. Refrigerant gas leaves the high or discharge side of the compressor as a high-pressure gas.

5. Which one of the statements below about an HVAC Condenser is not true?
a. The condenser has high-temperature refrigerant inside of the tubes.
b. Condenser in HVAC systems transfer heat between refrigerant and air.
c. The condenser has low-pressure refrigerant inside of the tubes.
d. When warm air passes over the tubes and through the aluminum fins, heat is removed from the refrigerant and transferred into the air flowing through the coil.

6. Which one of the statements below about a receiver is not true?
a. The receiver holds refrigerant not in circulation through the system.
b. The receiver is generally sized to hold 90% of the refrigerant.
c. The receiver is used as a reservoir to make sure the refrigerant passed on in the system is a gas-free subcooled liquid refrigerant.   
d. The receiver passes the refrigerant gas on to the expansion device. 

7. Which one of the statements below about a TXV type of expansion device is not true?
a. The expansion device controls the amount of refrigerant flowing through the system.
b. The valve opens and closes based on the pressure changes in the remote bulb attached to the refrigerant piping near the outlet of the evaporator.  
c. The pressure drop across the valve causes the refrigerant to expand into a mixture of low temperature refrigerant gas and liquid droplets often referred to as a refrigerant vapor.    
d. The refrigerant enters the valve as a high-pressure low-temperature gas.

8. What does the Guide & Workbook say it is the most important reason for reading MSDS sheets?
a. So you can identify stability and reactivity of the chemical.
b. To understand the information on stability and reactivity of the chemical.
c. For Your own personal protection and protection of others.
d. So the chemical can be transported safely.

9. Which one of the following statements about nut drivers, screw drivers and their usage is not true?
a. They come in sizes and must be used with the proper size of nut or screw.
b. They both have handles designed for gripping when removing screws and bolts. 
c. They are both turned clockwise to remove screws and bolts with standard threads. 
d. A screwdriver or a nut driver can be used to remove slotted hex head screws. 

10. Which one of the following statements about hex wrenches and other specialty bolt and screw heads and their usage is not true?
a. They both have handles designed for gripping when removing screws and bolts. 
b. They are both turned counter-clockwise to remove screws and bolts with standard threads. 
c. A hex head wrench can be used to remove hex head screws. 
d. They come in sizes and must be used with the proper size of nut or screw head.

11. What tool in the Guide & Workbook is recommend for opening gas tanks and service valves?
a. Valve wrench. 
b. Nut driver. 
c. Adjustable wrench
d. Plyers.

12. Which one of the tools listed below is not a specialty tool that can be used for cutting metal?
a. Hack saw.
b. Sheetrock saw. 
c. Multi-function saw. 
d. Left cut snips. 

13. Which one of the following items is not listed in the Guide & Workbook as an item that can be used when brazing copper pipe?
a. Acetylene torch.
b. Silver solder. 
c. Oxyacetylene torch. 
d. Brazing Rod.

14. Which one of the following statements about baseboard heaters is not true?
a. Heat is partially transferred by convection.
b. Heat is partially transferred by radiation. 
c. Based on their design, baseboard heaters can provide heat using electric resistance, hot water, or steam. 
d. Hybrid baseboards use both steam and a hydronic loop to generate heat. 

15. Which one of the following statement about PTAC and window HVAC units is not a true?
a. Some provide heating and cooling and operate as heat pumps. 
b. They are only installed in an outside wall or window. 
c. They only cool rooms with open floor space connected to their location.
d. PTAC and Window units are only installed by licensed HVAC professionals. 

16. Which one of the following statements about a mini-split HVAC unit is not a true?  
a. The condenser is connected to the indoor head by refrigerant lines. 
b.  Mini-split systems come in various varieties from a single speed one head model to multi-head and/or a variable refrigerant flow model. 
c. Just like typical HVAC systems, all mini-split systems have 24V controls. 
d. Refrigerant line sets may be pre-charged for easy screw on installation. 

17. Which one of the following is not a heat source for furnaces found in residential applications?  
a. Hydronic hot water or steam in the airstream.
b. Gas combustion in through a heat exchanger.
c. Oil combustion in through a heat exchanger.
d. Electric resistance heat in the airstream. 

18. Which one of the following is not a true statement for both boilers and furnaces?  
a. They transfer combustion heat directly to hydronic loop water.
b. They can be heated by gas combustion in through a heat exchanger.
c. They can be heated by oil combustion in through a heat exchanger.
d. They can be heated by Electric resistance heat. 

19. Which one of the following statements about a chiller is not a true?  
a. Chillers are now designed and sized for use in homes.
b. Residential chillers are often used with hydronic air handlers. 
c. Chillers operate like any other basic refrigerant cooling cycle 
d. Chillers transfer heat to the inside of a home.

20. Which one of the following statements about a heat pump is not a true?  
a. Heat pumps are designed so that the refrigeration cycle can be used for heating and cooling by reversing the flow of the refrigerant.  
b.  Heat pump refrigeration cycles are generally reversed by activating an expansion valve.
c. Today most heat pump systems have two-way thermal expansion valves (TXV), two-way electronic expansion valves (EEV), or sliding piston orifice valves 
d. Water source heat pumps (water-to-refrigerant) use a water source like ground water in a well and a heat exchanger in place of the outside or condensing unit for transferring heat to and from the refrigerant.

21. Which of the following statements about Ohm’s law is not a true?
a. V is voltage (the electromotive force or differences in the two charges in the system)
b. O is Ohm (the resistive force in electrical applications)
c. I is amperage (the current going through the system). Employees who learn and fit into the company culture are more likely to succeed.
d. R is the resistance (the load of the system in ohms)

22. Which one of the following combinations of  a wire size and its corresponding amperage rating is not be correct?
a. # 8 wire and 40-Amps
b. # 12 Wire and 20-Amps
c. # 18 Wire and 10-Amps
d. # 6 Wire and 55-Amps

23. When measuring voltage which one of the following is a true statement?
a. The power must be turned off for safety before attempting to do voltage measurements.
b. The probe connections for multi-meters must go to the common and Ω connection ports for making voltage measurements.
c. The first measurement where voltage is not known should always be done with the meter in the lowest voltage setting.
d. AC voltage measurements can be taken using a volt-ohm meter or a multimeter.

24. When measuring voltage on a control transformer which one of the following is a true statement?
a. The power must be turned off for safety before attempting to do voltage measurements.
b. The voltage can be measured by putting the one of the test probes on the line voltage and the other on the control voltage.
c. The first measurement where voltage is not known should always be done with the meter in the lowest voltage setting.
d. AC voltage measurements can be taken on the line side and the control (or low) side of the transformer.

25. Which one of the following statements about safety controls is not true?  
a. High or low pressure may be used in HVAC applications to activate a safety control.  
b. High or low temperature may be used in HVAC applications to activate a safety control.  
c. They may be bypassed with a jumper wire.
d. When an HVAC safety control is activated it will shut the system down.

26. Which one of the following statements about amperage measurement is true?  
a. For amperage measurements the wire is held within the meters opening.
b. Amperage reading can only be made online voltage. 
c. Amperage measurement can be taken using an Ohm meter. 
d. Amperage readings should be taken with the power off for safety.





27. Which one of the following statements about a compressor is not true?  
a. Compressors have a designed voltage and amperage operating range.  
b. Compressor amperage and voltage are generally tested and recorded as part of any equipment startup checklist.  
c. Differences in the two-line voltages and amperages can be ignored when a compressor is operating. 
d. When the compressor amperage at startup reaches LRA it indicates the motor is no longer turning.

28. When checking electrical components for wattage, which one of the formulas below is used for converting the field voltage and amperage measurements?  
a. W = I ÷ V
b. W = V ÷ I
c. W = V × I
d. W = IV

29. Which one of the following tools is generally used by HVAC technicians for measuring air velocity?
a. Multi-meter
b. Anemometer.
c. Psychrometer
d. Mega-Ohm meter

30. Which one of the following tools may not be used to measure the airflow coming out of a supply diffuser in FPM or CFM?
a. Airflow measuring device/capture hood
b. Hot Wire Anemometer.
c. Vane Anemometer
d. Airflow temperature probe

31. Which one of the following statements about duct leakage testing is not true?
a. Duct flow leakage measurement is generally done using a calibrated fan. 
b. Duct flow leakage measurement is often done using a Hot Wire Anemometer.
c. A calibrated fan is then generally connected to a return grill and taped so there is no air leakage.
d. The duct test pressure listed in the Guide & Workbook is 25Pa. 

32. Which one of the following statements on exhaust vent piping is not true? 
a. The horizontal vent piping should always be perfectly level.
b. Furnace exhaust vent piping is designed to remove combustion gasses.
c. Furnace supply vent piping is designed to bring in air for the combustion process.
d. Exhaust vent piping on high-efficiency furnaces may be made of PVC pipe. 

33. Which one of the items listed below is not listed as a component in a hydronic loop in the Guide and Workbook?
a. Water circulator pump
b. Heat pump
c. Water pressure regulating valve
d. Heat exchange coil

34. Which one of the valves listed below is not listed as a shut off valve in the Guide and Workbook?
a. Globe valve
b. Check valve
c. Ball valve
d. Gate valve

35. Which one of the following statements about bladder expansion tanks is not true?
a. Expansion tanks should always be filled with water.
b. Bladder expansion tanks have pressurized air in the bladder.
c. Bladder expansion tanks should generally be found connected to the loop on the suction side of the circulating pump. 
d. Expansion tanks hold excess water when the system temperature is raised.

36. Which one of the following statements about Boilers is not true?
a. Boilers are designed to raise the temperature of water.
b. If the water flowing through the boiler is much more than the designed amount the boiler will generally shut down on high temperature safety,
c. Measuring the temperature of the exhaust stack at the boiler outlet is one method used to determine if the water flowing through the boiler is within an acceptable flow range.
d. The manufacturer’s table for pressure drop between the boiler inlet and outlet may be used to evaluate the water flow volume through a boiler.

37. Which of the following items is not on the list of questions in the Guide & Workbook for the homeowner before work begins?
a. Where to park the truck, acceptable walking paths etc.
b. Where the bathroom is. 
c. Where are there water sources if needed. 
d. What entrances should be used (are there small children, or pets that might try to get out of the doors etc.).

38. Which of the following is not listed in the Guide & Workbook?
a. Sheet metal ducts are put together/connected mechanically in the field using slips and ties. 
b. Common duct tape is designed to be used to seal duct.
c. Outward Clinch Staple Guns are used for closing/connecting duct board.
d.  Metal duct seams are sealed with a thin layer of mastic.

39. Which of the following is not a true statement related to wiring a thermostat?
a. First make sure the power is on.
b.  It is recommended that the OEM color chart be used for wiring connections.
c. When wiring a thermostat, the thermostat wire is treated like all other AC wires.
d. Thermostat wire can be ordered with 2, 4, 6, or 8 colored wires in one protective jacket.



40. Which of the following is not a true statement related to connecting refrigerant tubing?
a. Only copper tubing rated for refrigeration usage may be used.  
b. Tubing is brazed together using a brazing rod and a torch.
c. Swaging tools are used to decrease the opening size in refrigerant tubing for brazing sections of pipe together.
d. Tubing is sized in accordance with the equipment manufacturer’s directions.

41. Which of the following is not a true statement related to operating a vacuum pump ?
a. Make sure there is no pressure on the system before trying to pull a vacuum 
b. Microns are a very small value used to measure how deep a vacuum is being pulled.
c. Most vacuum pump OEMs recommend using fresh oil each time a vacuum pump is used.
d.  Industry practice is, the vacuum must be 2,000 microns or less to make sure all of the moisture has been removed. 

42. Which of the following is not a true statement related to attaching refrigeration gauge sets?
a. Most gauge sets have three gauges and two valves in a manifold.
b. They have a blue refrigerant line for the low-pressure side.
c. They have a white refrigerant line for the high-pressure side
d. They have a yellow refrigerant line for the common center connection.

43. Which of the following is not a metering device that is approved for performing a super heat test refrigerant charge test?
a. Fixed Orifice.
b. Piston metering device.
c. Cap-tube.
d. TXV valve.

44. Which of the following is not listed as an inspection task for the air distribution system in the Guide and Workbook?
a. Air filter housing and air seal integrity. 
b. All duct insulation.
c. Grilles and Registers.
d. Accessible duct work for cleanliness and tightness of joints and seams.

45. Which of the following is not listed as an item to be inspected for signs of corrosion and leaks for a hydronic distribution system in the Guide and Workbook?
a. Pumps and controls.
b. Heat exchangers. 
c. Furnace filters.
d. Auto vents




46. Which of the following is not listed as an item to be inspected in the furnace inspection section of the Guide and Workbook?
a. Inspect burner for blockage and/or signs of moisture damage or corrosion.
b. All condensate drains should be checked to make sure they are clear and draining properly.
c. Verify and record the airflow across the heat exchanger.
d. Radiator Steam Trap.

47. Which of the following is not listed as an item to be inspected in the electric furnace inspection section of the Guide and Workbook?
a. Inspect burner for blockage and/or signs of moisture damage or corrosion.
b. Inspect and test relays and contactors.
c. Verify and record the airflow across the heat exchanger.
d. Inspect electrical disconnect box and terminals.

48. Which of the following is not listed as an evaporator coil item to be inspected in of the Guide and Workbook?
a. Look on the discharge side of the coil for signs water is being carried over beyond the condensate pan (a sign that the velocity across the coil is too high, or the coil is dirty). 
b. Inspect for biological growth and include it in the report if found.
c. Verify that overflow protection is operating properly. If there is evidence of water in the overflow pan mop it up.
d. Verify correct airflow and Check fins for damage. 

49. Which of the following is not listed as item to be inspected in the condensing unit 		section of the Guide & Workbook?
a. Inspect coil fins repair minor damage and clean as needed using approved coil cleaner and water to rinse off.
b. Verify Fan blade is tightly secured to the motor. Inspect for free motion and signs of damage. 
c. Check circuit board for damage and connections.
d. Measure and record locked rotor (LRA) amperage.

50. Which of the following is not listed as item to be inspected in the boiler inspection section of the Guide & Workbook?
a. Verify the equipment grounding is correct and tight.
b. Measure and record water PH.
c. Inspect water circulating pump looking for signs of leaks or excessive vibrations.
d. Verify proper support and slope for vent piping.
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As a supplier of educational programs in the HVACR industry for well over 50 years, three factors serve as driving forces within ACCA. First and foremost is to make sure ACCA educational programs and services are of the highest quality; second is to stay a step ahead of the emerging industry needs and trends so that ACCA can offer contractors what they need when they need it, and finally be cost effective in developing and delivering educational programs and services to contractors.  ACCA’s Standards have been widely recognized and accepted by all sectors of the HVAC industry and several have become code requirements.  The chart on the right provides a snapshot view of how ACCA Manuals combine to cover the Design Process.

In advancing its training mission, ACCA avails itself to a number of approaches, from face-to-face training, to video/CD training solutions, to the online certificate program, to webinars, to ensuring its manuals/standards/guides are on the cutting edge of industry good practices, to develop educational plot forms for A) Contractors, B) Technicians, C) Consumers, D) Instructors, and E) Code Officials [see attached sheets for specifics on each]. 

[image: ]
Instructor’s Lesson Plan for Technician’s Guide & Workbook for Duct Diagnostics and Repair.

FACE-TO-FACE TECHNICAL EDUCATION (‘Classroom Setting’)
(For more information, contact www.acca.org, or call 703-575-4477)
· Residential Design for Quality Installations (RDQI):  A journeyman or higher level, three-day course covering Residential Design for Quality Installations includes: Manual J8® (Load Calculations), Manual D® (Duct Design), and the ANSI/ACCA 5-QI-2014 (HVAC Quality Installation Specification). Also included are: Manual T® (Air Distribution Basics), Manual S® (Equipment Selection), and ACCA’s Duct Slide Rule, that provides the students with all of the tools needed to properly design and supervise the installation of an HVAC system to meet code as well as Energy Star® requirements.
· Educational Program Instructor Certification (EPIC):  Residential EPIC is a master or expert level course that covers the residential design process in depth and requires the use of a Windows-based lap top computer.  Material provided and covered includes the following: Manual J8® (load Calculations), Manual S® (Equipment Selection), Manual D® (Duct Design), Manual H® (Heat Pump Systems), Manual P® (Psychrometrics), Manual T® (Air Distribution Basics), Manual TT-102® Understanding the Friction Chart), and Manual 4® (Perimeter Heating and Cooling).
Commercial EPIC parallels the residential EPIC course covering ACCA’s commercial design materials: Manual CS® (Commercial Applications, Systems and Equipment), Manual N® (Commercial Load Calculation), Manual H® (Heat Pump Systems), Manual P® (Psychrometrics), Manual T® (Air Distribution Basics), and Manual Q® (Commercial Low Pressure, Low Velocity, and Duct System Design)
· Seminars at ACCA meetings, conferences, and councils: ACCA’s continues to evolve its seminar classroom opportunities that are made available in conjunction with various meetings and other events.  These draw a large number of people where it is cost-effective to offer multiple learning modules:
· ACCA Conference and IE3 Indoor Air EXPO. 
· Building Performance Forum (a two-day learning experience for contractors co-sponsored by ACCA and BPI).
· National HVACR Service Managers Forum (a two-day learning experience exclusively for service managers in contracting businesses).
· Commercial Contracting Roundtable (the leading educational and networking experience for commercial HVACR contractors).
· Numerous sessions provided at monthly local ACCA chapter meetings. 

INDIVIDUALIZED STUDY
Embracing what ACCA sees as an important part in the education of the future, ACCA has developed individualized training so it can be used when and where the user wants.  Individualized study materials are available in several formats designed to meet individual needs: CDs, Videos, recorded webinars, and Manuals/Guides. ACCA’s material provides high quality training and reusable training materials at an affordable price so contractors can train employees when it is convenient.
· Quality Assurance Accreditation Programs: ACCA now offers an online training course with testing that allow contractors to receive accreditation for the Energy Star New Homes program (QA), ACCA’s Existing Homes –Residential Service & Installation (RSI), and the RSI Verifier Program.  
· Energy and Home Performance Programs: ACCA offers online training courses with testing that allow contractors to become program members.  The programs include the Quality Assured (QA) program and the Residential Service & Installation (RSI) program.
· Webinars for ACCA Members: ACCA provides members with access to the latest business practices and technology implementations through webinars.  Webinars are seen as a hybrid methodology that allows those who want to participate to have access to very specific topics when it is more convenient for them. 
· qTech Online Training (CEU) Programs: ACCA offers online 6 hour video QI and QH training courses with a pdf copy of the selected guide & workbook and online testing that allows a technician to receive a certificate that is recognized for CEUs by BPI, ESCO, NATE, RESNET, and RSES. 
· Contractors Can Sing up as Proctors for the online 608 Exam: https://www.acca.org/certification/epa    

INDUSTRY TRAINING COLLABORATIONS
· North America Technician Excellence (NATE):  ACCA is committed to NATE certification as a mark of distinction and a way for consumers and contractors to gain a true comfort level with the professionalism of HVAC technicians.
· Instructor Workshops: ACCA has been working with the Council of Air Conditioning and Refrigeration Educators (CARE), and to develop and disseminate the information HVACR instructors want and need.
· Building Performance Forum: ACCA forum for HVAC contractors and raters involved in the home performance industry held in conjunction with the Building Performance Institute, Inc. (BPI). 

ACCA values collaborative partnerships with business entities and allied associations to advance the goal of quality education in a cost effective manner. 
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Contractor To Contractor
For access to member benefits:	 http://members.acca.org/home 
· ACCA Conference
· Mixed Groups
· Code of Professional Conduct
· ACCA Blogs
· Federal Affairs
· State Affairs
· Conference & Expo
· Industry News & Opinion
· Service Managers Forum 
· Building Performance
QA & RSI Training
Access to all contractors:
http://www.acca.org/qa/resources  
· QA Contractor Elements
· Participation Requirements
· Outdoor Load Calculation Design Conditions
· QA Sample Policy Template
· ENERGY STAR Checklists
· RSI HVAC Verifiers
· Contractors Can Sing up as Proctors for the online 608 Exam: https://www.acca.org/certification/epa    

Free To Members Video Training
Watch: http://members.acca.org/acca/watch 
1. Performance Reviews For Success
2. Stress in Service Contracting
3. 10 Easy Steps to Handling the Poor Performer
Plus, ACCA has an additional 133 additional Videos covering contracting management and employee relationship issues.
     [image: bigstock-Sweating-businessman-due-to-ho-36407395]
Safety Downloads
Risk Management Library:	 http://www.acca.org/members/downloads  
· A SIR Program – It’s Just the Ticket!
· Who Are You Insuring?
· Who Pays for Errors?
· Conduct a “Safety” Interview
· Don’t Risk a Lot to Save a Little
· Distracted Driving: At What Cost?
· First Impressions Work Both Ways
· Set Driving Expectations
· Workers’ Compensation Fraud
· How Much Is a Good Name Worth?
· Two to Hire, Two to Fire!
· Preparing for a Flu Pandemic
· Concentrate On Safety
· Real Value or Paper Value?
· Winter Driving Woes
· Battling Mother Nature
· Business Interruption
· Add TLC to Workers’ Comp
· Back to Back Safety

Free Member Downloads 
Keeping contractors up to date:
http://members.acca.org/home 
· Residential HVAC Design for Quality Installation (Jack Rise Course)
· Technical Bulletins
· Customizable Brochures
· Comfor Tools (to be customized for distribution to customers)
· Q&A Section
· Forms and Templates
· ACCA Annual Report
· Hurricane Last Minute Essentials Guide
· Sample Emergency Management Plan
· Open for Business Planning Package
Contractor Focused CD’s & DVDs 
Training Library:
http://www.hvacessentials.com 
· Contractor Soft Skills DVD
· Convert Phone Calls into More Sales DVD
· LEED, Follow or Get Out of the Way (Book and/or CD)
Forums & Annual Meeting
Live Training & Information:	 http://members.acca.org/home 
· ACCA Conference & IE3 Expo
· Service Manager Forum
· Building Performance Forum
· Radiant & Hydronic Forum

Free To Members Audio Training
Listen: http://members.acca.org/acca/listen/ 
· The Price Is Right! How To Properly Price Commercial Services
· The Next Generation of HVAC
· Private Label Products: Are They Worth It?
Plus, 30 Additional Audio Programs addressing business related issues.

Political Action Committee
Legislation Tracking, Grassroots Action Center and Federal affairs updates on the following items brings the latest information on in following areas of interest to contractors:
http://www.capwiz.com/acca/home/ 
· Tax Legislation 
· Regional standards 
· Copper & Metal Theft 
· Healthcare
· Labor
· Commercial Energy Eff. Incentives
· Residential Energy Eff. Incentives
· Refrigerants
· Regional Standards
· Regulatory reform
· Small Business Capital Investment
· Transportation
Breaking News 
IE3 Media: http://www.ie3media.com/	
· IE3 
· Insider Emails
· Special Interest Council News Letters:
· Building Performance
· Radiant and Hydronics
ACCA Town Hall 
Town hall discussions and issues discussed.
http://www.acca.org/members/videos

Why Join ACCA?
To become part of the leading edge in the HVACR industry and grow your business.
Learn what ACCA has to offer Contractors: http://www.acca.org/join/ 
· Free Training
· Free Technical & Legal Support
· Free Downloads
· Connect with:
· 	Customers
· 	Contractors
· 	Job Seekers

TECHNICIAN: ACCA Training Offerings
ACCA’s Educational Offerings for an Evolving Marketplace
Updated 31 July 2018
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Instructor’s Lesson Plan for Technician’s Guide & Workbook for Duct Diagnostics and Repair
Video and CD Training
ACCA on line store: www.acca.org/store
HVAC Essentials
· Understanding Manual J: Heat Gain & Heat Loss in the Real World
· Understanding Manual D: Airflow & Duct Design in the Real World
· Understanding Section 608: refrigerant Handling in the Real World
· Understanding Manual N: Commercial Load Calculation in the Real World
· Understanding Quality Installation
· Understanding Electricity 
· Understanding Manual Q: Low Pressure, Low Velocity Duct Design in the Real World
· Understanding Manual Zr
· HVAC Essentials Understanding 608
· Tips for Residential HVAC Installation CD
· Control System Basics for HVAC Technicians CD
· Refrigeration and Air Conditioning 7th Edition CD set
Nate Training CDs
· Mastering Core Service CD
· Mastering Heat Pump Service CD
· Mastering Core Installation CD
· Mastering Air Conditioning Inst. CD
· NATE Air Conditioning and Heat Pumps CD
· NATE Air Distribution CD
· NATE Gas and Oil Heating CD
· NATE Hydronics CD


Mobile App

https://www.calcunow.com 

Duct Wheel for iPad

Qtech Online Course CEU’s

Available at: http://www.acca.org
· Technician Field Practices for Quality Installation
· EPA 608 Prep Course
· Duct Design basics
· Duct Diagnostics and Repair
· Basic Electricity
· Maria’s Restaurant
· Home Evaluation and Performance Improvements
· Technician Field Practices for Zoning

Training Books and Materials 

ACCA on line store: www.acca.org/store
· Study Guide for EPA Section 608 (English, Spanish, and Italian)
· Training Manual for EPA Section 608 (English, and Spanish)
· Section 608 Refresher Manual (English, and Spanish)
· EPA 609 Certification and Training Manual
· Calculator/Pocket Card Set
· Careers In the HVAC Industry
· Control System Basics for HVAC Technicians 
· Customer Service Handbook For HVACR Technicians
· Airflow In Ducts
· Blueprints and Plans For HVAC
· Commercial System Quick Reference (CSQR)
· Digital Controls for HVAC Technicians
· Duct Calculation Slide Rule
· Energy Efficiency Manual
· Fans and V-Belt Drives
· Geothermal HVAC: Green Heating and Cooling
· Good HVAC Practices for Residential and Commercial Buildings (ACCA)
· Green Guide
· HVAC Equations, Data, and Rules of thumb, 2nd Edition
· HVAC Licensing Study Guide
· HVAC Spanish
· Math for the Technician
· Refrigeration and Air Conditioning 7th 
· Modern Refrigeration and Air Conditioning, 19th Edition
· Refrigeration for HVAC Technicians How Refrigeration Works
· Troubleshooting HVAC-R Equipment
· Building Science Principles Reference Guide
· Geothermal HP Training Manual
· Tech to Tech
· How Come?
· Modern Hydronic Heating
· Pumping Away, and other really cool piping options for hydronic system
· Residential Hydronic Heating, Installation and Design
· The Lost Art of Steam Heating 
· Refrigeration for HVAC Technicians
· Bob’s House
· Duct Diagnostics and Repair
· HVAC Installation Procedures Handbook
· HVAC Maintenance Procedures Handbook
· HVAC Service Procedures Handbook
· Layout for Duct Fittings

· Manual 4 Inst. Techniques for Perimeter heating and Cooling
· Tips for Residential HVAC Inst. 
· HVAC Servicing Procedures Handbook
· HVAC Installation Procedures Handbook
· HVAC Maintenance Procedures Handbook
· Installing Residential Forced Air Furnaces
· Layout For Duct Fittings

NATE Training Manuals 
ACCA on line store: www.acca.org/store 
· NATE A/C & Heat Pumps Manual
· NATE Air Distribution
· NATE Essentials Manual
· NATE Gas and Oil Heating
· NATE Hydronics
· Mastering Air Distribution Service
· Mastering Hydronics – Gas Service
· Mastering Gas Furnace installation
· Mastering Gas Furnace Service
· NATE Core Essentials
· NATE Air Conditioning and Heat Pumps 
· NATE Air Distribution
· NATE Gas and Oil Heating 
· NATE Hydronics 


Course Related Text and Work Books
	ACCA online store: www.acca.org/store
· Technician’s Guide & Workbook for QI
· Manual B Balancing and Testing Air and Hydronic Systems
· Manual H Heat Pump Systems and Applications
· Controls – Level 1 Fundamentals
· Life Cycle Costing for HVAC SYS. 
· Principles of Mechanical Refrigeration

Consumer: ACCA Training Offerings
ACCA’s Educational Offerings for an Evolving Marketplace
Updated 31 July 2018

ACCA develops innovative consumer education materials for light commercial and residential customers.  Tools are designed to help consumers locate and evaluate HVACR contractors. They help consumers recognize contractors who have differentiated themselves by offering standards-based quality installation services. Extensive web information on how to:
1. Find a contractor
2. Select a contractor
3. What questions to ask a contractor
4. What the QI is
5. Contractor proposal evaluation checklists
6. Commonly asked questions and answers
7. Texts that explain basic HVAC design and installation principles in non-technical language 

Consumer Videos
Animated Videos: 
· Comfort Health Safety  http://www.acca.org/homes/  
· When Is The Best Time To Ask These Questions? http://www.acca.org/homes/  
[image: ] 

Videos: 
· A Guide For Home Heating and Air Conditioning http://www.acca.org/homes/  
· A Guide For Business Heating AND Air Conditioning Services  http://www.acca.org/buildings/ 
[image: ]

Consumer Checklists
Quality Installation Checklist (English & Spanish) http://www.acca.org/homes/ 

Quality Maintenance Checklist (Residential and Commercial Versions) http://www.acca.org/homes/ 

[image: ][image: ][image: ]
Frequently Asked Questions & The Right Questions To Ask
Found at: http://www.acca.org/homes/  
· Are your technicians NATE certified? NATE certification is the industry’s standard for technician excellence. You should never accept anything less.
· Do you offer continuing education to your employees? This industry changes rapidly. Ask the contractor to describe their training program.
· Can you provide local references? Get the names of neighbors who have used the company’s services, and then follow up with them.
· Do you offer a service agreement plan? Well-maintained equipment runs more efficiently and lasts longer.
· Are you properly licensed? Unfortunately, every state, city, or county could have different contractor licensing rules. Ask for proof!
· Do you follow the industry standards? Make sure your contractor knows what “Manual J” and “Quality Installation” are, just for a start. Scroll down on this page to find out what these standards are and why they are important to you!

Texts Designed For End Users

Found at: http://www.acca.org/store 
Bob’s House, a case study for understanding the residential HVAC design process and Manual RS- Comfort, Air Quality, & Efficiency by Design are designed to be used by those who want a basic understanding of HVAC design practices.

[image: bobshouse] [image: http://images.production.membersuite.com/180ae9f5-0004-4b80-b2fb-87d17f6b3b11/13477/180ae9f5-001c-c990-9752-0b378a8d411b]
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Instructor’s Lesson Plan for Technician’s Guide & Workbook for Duct Diagnostics and Repair.
INSTRUCTOR: ACCA Training Offerings
ACCA’s Educational Offerings for an Evolving Marketplace
Updated 31 July 2018
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ACCA participates in HVACR Instructor Work Shops and develops education materials for light commercial and residential training.  ACCA helps instructors provide the training that contractors need today’s technicians to have.  The net result of using ACCA’s HVACR training materials is to provide students with market place skills based on the HVACR industry’s good practices and procedures.

Free Downloads From The ACCA Website
[image: ][image: ][image: ]
Manual N Speedsheet video              Manual Jae Speedsheet video                     QI Standards 

Speedsheet Videos available at: www.acca.org/speedsheet    
Other Supporting Resource Materials Available as Free Downloads: 
Standards available at: www.acca.org/standards/quality :
· HVAC Quality Installation Specification (English)
· HVAC Quality Installation Specification (Spanish)
· Home Performance Evaluation & Improvement
· HVAC Quality Installation Protocols
· Quality Maintenance of Residential HVAC Systems
· HVAC System Cleanliness & Restoration

ACCA Instructor’s Lesson Plans
ACCA has lesson plans for Instructors available on the educator’s page on the website. Lesson plans are available for: 
· EDU 1-9/2015 Instructor’s Lesson Plan for Manuals J, D, and S.
· EDU 2-9/2015 Instructor’s Lesson Plan for Technician’s Guide & Workbook for Quality Installations
· EDU 3-9/2015 Instructor’s Lesson Plan for Technician’s Guide & Workbook for Home Performance Improvement
· EDU 4-9/2016 Instructor’s Lesson Plan for Duct Design Basics
· EDU 5-9/2016 Instructor’s Lesson Plan for Technician’s Guide & Workbook for Home Performance Improvement
· EDU 6-9/2017 Instructor’s Lesson Plan for Maria’s Restaurant
· EDU 7-7/2018 Instructor’s Lesson Plan for Technician’s Guide and Workbook for EPA 608 Exam.
· EDU 8-9/2018 Instructor’s Lesson Plan for Technician’s Guide & Workbook for Zoning

North American Technical Excellence Instructor’s CDs
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NATE CDs available at: www.acca.org/store

· NATE A/C & Heat Pumps Manual	
· NATE Air Distribution
· NATE Essentials Manual
· NATE Gas and Oil Heating
· NATE Hydronics



Instructor Power Point Presentations on CD’s
Cd’s developed for Instructor Use In the Classroom
Power points available at: www.acca.org/store 
· Controls – Level 1 Fundamentals
· Life Cycle Costing for HVAC Systems
· Principles of Mechanical Refrigeration
· Simutech –Simuair- Air Conditioning Simulator Training System
· Water Piping and Heat Pumps- Instructor 
· Residential Design Instructor Power point
· Commercial design Instructor Power Point
· 608 Certification Program  (Refrigerant Transition and recovery Certification Instructor Manual includes lesson plans and overhead masters) Procter Sign Up: http://www.acca.org/for-contractors/ 
· Understanding Section 608
ACCA’s Educational Program Instructor Certification (EPIC)
ACCA’s Educational Program Instructor Certification (EPIC) is a 4 day course designed for those instructors with a master’s level experience in HVAC systems. Participants must supply their own windows-based computer system.  The following Manuals and materials are provided by ACCA:


Residential EPIC available at: www.acca.org/education/epic/ 
· Manual D (Duct Design)
· Manual J (Load Calculation)
· Manual H (Heat Pump Systems)
· Manual P (Psychrometrics)




· Manual S (Equipment Selection)
· Manual T (Air Distribution Basics)
· Manual 4 (Perimeter Heating & Cooling)
· Manual TT-102 (Understanding the Friction Chart) 


Apprenticeship Program
ACCA developed a training series of Manuals designed to teach what contractors need entry level technicians to know.  Designed to be a two or four year program, the books are available with an Instructor’s Guide CD.  The following Courses are designed to build upon one another:
· HVACR 101 Book and Instructor’s Guide on CD
· HVACR 201 Book and Instructor’s Guide on CD
· HVACR 301 Book and Instructor’s Guide on CD
· HVACR 401 Book and Instructor’s Guide on CD
Available at: www.acca.org/store

Instructor’s Training Certification Manual
ACCA has a Geothermal Heat Pump Training Certification Instructor Manual available for those who wish to teach the basics of Geothermal Heat Pump design and installations.  Available at: www.acca.org/store

CODE OFFICIALS: ACCA Training & Resources
ACCA’s Educational Offerings for an Evolving Marketplace
Updated 31 July 2018

ACCA develops education materials for light commercial and residential Code Officials.  Tools are designed to help them understand the basic requirements for HVACR designs.  Additionally, ACCA is available as a trusted unbiased HVACR industry expert to answer Code Official’s questions one on one when they call in. 

Receive CEUs for ICC Code Officials Through Qtech Online courses:
Available at: http://www.acca.org
· Technician Field Practices for Quality Installation
· EPA 608 Prep Course
· Duct Design basics
· Duct Diagnostics and Repair
· Basic Electricity
· Maria’s Restaurant
· Home Evaluation and Performance Improvements
· Technician Field Practices for Zoning

Building Code Requirements for ACCA Manuals
The following national codes make reference to specific ACCA procedures in order to comply. Jurisdictions that adopt these codes require the use of ACCA procedures as outlined in our technical manuals.
· The IAPMO’s Uniform Mechanical Code requires the use of Manual J (Residential Load Calculation), Manual N (Commercial Load Calculation), Manual D (Residential Duct Systems), and Manual Q (Commercial Duct Systems).
· The ICC’s International Mechanical Code requires the use of Manual D (Residential Duct Systems).
· The ICC’s International Residential Code requires the use of Manual J (Residential Load Calculation) and Manual S (Residential Equipment Selection), Manual D (Residential Duct Systems).
· The ICC’s International Energy Conservation Code requires the use of Manual J (Residential Load Calculation) and Manual S (Residential Equipment Selection).
Bob’s House
A Manual designed to walk Code Officials through the whole design process on a typical home. 
[image: bobshouse]
Codes Verification Brochure’s for Manuals J, D, and S
Available at: http://www.acca.org/standards/codes/ 
                [image: ]     [image: ]        [image: ]

Videos for Code Officials

Available at:  https://www.acca.org/standards/codes/ 

[image: ]  [image: ]  [image: ]
Residential System Design Review Forms

Available at:  https://www.acca.org/standards/codes/ 

Illustrated examples and review form downloads are made available for free to Code Officials
· ICC Residential System Review Form
· UMC Residential System Review Form
· Understanding & Using the System Review Form
                                                         
Guidance on Approved Software Meeting Code Requirements

[bookmark: _GoBack][image: ]A brochure designed to provide guidance on approved software providers http://www.acca.org/standards/software/                                                					         
Instructor’s Lesson Plan for Technician’s Guide & Workbook for Duct Diagnostics and Repair.
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