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Preface  

Vocational Education is a dynamic and evolving field, and ensuring that every student has 

access to quality learning materials is of paramount importance.  The journey of the PSS 

Central Institute of Vocational Education (PSSCIVE) toward producing comprehensive and 

inclusive study material is rigorous and time -consuming, requiring thorough research, expert 

consultation, and publication by the National Council of Educational Research and Training 

(NCERT). However, the absence of finalized study material should not impede the educational 

progress of our students. In response to this necessity, we present the draft study material, a 

provisional yet comprehensive guide, designed to bridge the gap between te aching and learning, 

until the official version of the study material is made available by the NCERT. The draft study 

material provides a structured and accessible set of materials for teachers and students to 

utilize in the interim period. The content is aligned with the prescribed curriculum to ensure 

that students remain on track with their learning objectives.  

The contents of the modules are curated to provide continuity in education and maintain the 

momentum of teaching -learning in vocational education. It encompasses essential concepts and 

skills aligned with the curriculum and educational standards. We extend our gratitude to the 

academicians, vocational educators, subject matter experts, industry experts, academic 

consultants, and all other people who contributed their expertise and insights to the creation of 

the draft study material.  

Teachers are encouraged to use the draft modules of the study material as a guide and 

supplement their teaching with additional resources and activities that c ater to their students' 

unique learning styles and needs. Collaboration and feedback are vital; therefore, we welcome 

suggestions for improvement, especially by the teachers, in improving upon the content of the 

study material.  

This material is copyrighted  and should not be printed without the permission of the NCERT -

PSSCIVE.   

 

 

Deepak Paliwal  

(Joint Director)  

PSSCIVE, Bhopal  
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Module 1  Repair and Maintenance of Air 

conditioner  

 

Module Overview  

 

In our home, an air conditioner is a basic household appliance. It runs for long periods 

during both day and night. Prolonged use can sometimes cause problems in the unit. 

When a failure occurs in the air conditioner, performing a fault diagnosis helps identify the 

issues. In this unit, we will learn how to identify faults in the air conditioner. Aft er locating 

the fault, the faulty components are either replaced or repaired, and the unit is 

maintained. This is an important part of a corrective maintenance approach that can 

extend the life of the air conditioner. In this unit, we will discuss various common 

problems related to air conditioners, that are classified based on the different parts of the 

system.  

To identify, replace, repair and maintain the faults, the technician needs many tools and 

equipment. Various tools and equipment required in fault identification, repairing and 

maintenance are explained in this unit. The filters, coils, and fins of an air conditioner 

must be maintained on a regular basis in order to ensure the effective and efficient 

functioning of the air conditioners over the years . When critical maintenance is neglected, 

air conditioning performance suffers and energy consumption rises. The most crucial 

maintenance activity for ensuring the air conditioner's efficiency is to change or clean its 

filters on a routine basis.  

In a typi cal air conditioner, the condensing unit is usually located outside your house 

where the compressor, fan and condensing coils are located. When cooling your house, 

this unit rejects heat to the surrounding by blowing the fan over the condensing coils. 

Make  sure that there are no obstructions to the fan and airflow of the condenser.  

 

Learning Outcomes  

After completing this module, you will be able to:  

¶ Identify and use appropriate tools and equipment for the installation, maintenance, 

and repair of air conditioners safely and effectively.  

¶ Recognize common faults in air conditioners and their potential causes to facilitate 

timely and effective repairs.  

¶ Perform routine maintenance and systematic troubleshooting of air conditioners to 

ensure optimal perform ance and durability.  

Module Structure  

Session 1. Tools and Equipment  

Session 2. Faults in Air -Conditioner  

Session 3. Air Conditioner Maintenance & Troubleshooting  
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Session 1. Tools and Equipment  

 

While cleaning the air conditioner, Adarsh saw that the  door light of the air conditioner was not 

working. He immediately asked his father about the problem. His father brought some hand 

tools to replace the fused light bulb of the door. He then realized the use of common tools and 

equipment in household appli cations.  

In our day -to-day life, we use common hand tools and measuring instruments for household 

tasks. These tools and instruments make our routine work easier. In our daily life, we also use 

various electrical and electronic gadgets, which require diffe rent types of tools for opening and 

repairing. Several tools and equipment are used for the installation of air conditioners, such as 

screwdrivers, phase testers, wire strippers, pliers, and many more. In this chapter, you will 

learn about and practice the  use of basic tools and equipment. Some of the common hand tools 

and equipment are shown in Figure 1.1.  

   

Fig. 1.1 Common hand tools and equipment  

Testing Equipment  

Testing an appliance is cr ucial. After testing the appliance under real -life parameters such as 

temperature, pressure, and more, it is launched in the market only if it meets all standards. 

However, over time, the performance of the appliance may decrease. To maintain its 

performan ce, the appliance should be regularly tested by a technician. Various test equipment 

is used by technicians for performance testing and repairing appliances. These tools and 

equipment are essential for monitoring, maintaining, and repairing air conditioner s and their 

components. Some of the commonly used test equipment are explained in Table 1.  

Table 1. Equipment used in the maintenance of air conditioner  

Equipment  Image  

Manifold Gauge - 

It is used to measure the pressure and temperature of air 

conditioner  gas. It has two parts. The blue one is a compound 

gauge and red one is a pressure gauge (Figure 1.2).  

It is used in the repairing of the air conditioner. it measures the 

amount of pressure and temperature of refrigerant gas. The 

unit of pressur e measurement is òpsió.  Fig. 1.2 Manifold gauge  
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Electronic Weighing Scale - 

When the amount of refrigerant gas is not enough in the air 

conditioner then it is filled.  

This refrigerant gas should be of a fixed amount. To get the 

fixed amount of refrigera nt gas its weight is taken using an 

electronic weighing scale.  

This weighing scale has a digital display, which gives the 

accurate amount of refrigerant gas.  It is unit of measurement is 

gm/kg.  

 

Fig. 1.3 Weighing 

machine  

Electronic Vacuum Gauge - 

It is a  digital vacuum gauge, used to measure the amount of 

moisture content in the air conditioner pipe.  

It indicates the moisture content in the pipe. It is unit of 

measurement is Micron.   

Fig. 1.4 Electronic 

vacuum gauge  

Vacuum Pump - 

It is used to create pressure to suck the moisture content 

present in the pipe.  

Pipes are used to filling the refrigerant gas these pipes are 

called flexible charging lines.   

Fig. 1.5 Vacuum pump  

Flexible Charging Line - 

It is a durable pipe, used to connect the gauge valve at the time 

of measuring the pressure.  These are durable and flexible to 

use.   

Fig. 1.6 Flexible 

charging line  

Clamp Meter - 

It is a measuring instrument, used to measure the amount of 

current flowing in a wire.  

Clamp meter can directly measure the amoun t of current 

flowing in a wire.  

Its clamps are placed around the wire, and then automatically, 

it will measure the current value in a wire.   

Fig. 1.7 Clamp meter  

Temperature Meter - 

High temperature of refrigerant can damage the refrigeration 

system.  

It is an instrument used to measure the temperature of the 

refrigerant used in the refrigeration system. The unit of 

measurement of temperature is Celsius.  

 

 

Fig. 1.8 Temperature 

meter  
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Let us learn, how to use this equipment in the practical activity 1.1.  

Practical Activity 1.1 Demonstrate the use of a manifold gauge.  

Material Required  

Manifold gauge  

Procedure  

Step 1. Using a flexible charging line, connect the high -pressure side of the air 

conditioner's cooling line to the red port on the manifold gauge.  

St ep 2. Using a flexible charging line, connect the low -pressure side of the air 

conditioner's cooling line to the blue port on the manifold gauge.  

Step 3. Attach a waste hose or vent hose to the center port of the manifold setup.  

Step 4. Read the pressure of the refrigerant flowing through the refrigeration system.  

We observed the manifold parts during Practical Activity 1.1. We learned that the manifold 

gauge includes a pressure gauge, which is used to measure the refrigerant pressure inside an 

air conditioner. Now, let's explore how to correctly read the pressure gauge on the manifold.  

Practical Activity 1.2 Demonstrate the process of reading the pressure using 

pressure gauge.  

Material Required  

Manifold gauge, notepad.  

Procedure  

Step 1. Open the gau ge and observe the internal parts of the gauge as shown in Figure 1.  

 

Fig. 1  

Step 1. Observe the indicator, stopper, and calibration screw of the gauge as shown in 

Figure 2.  

 

Fig. 2  

Step 3.  On the white dial, the outer calibration scale measures the pres sure in kg/cm 2, 

and the inner calibration scale of the pressure gauge measures the pressure in psi as 

shown in Figure 3.  
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Fig. 3  

Step 4.  On the dial, you can measure the pressure of the refrigerant gases such as R502, 

R22, and R12 respectively as shown in  Figure 4.  

 

Fig. 4  

Practical Activity 1.3 To measure AC or DC using a clamp meter.  

Material Required  

Clamp meter, Electric wire.  

Procedure  

Step 1.  Set the rotary selector on the clamp meter to the correct function and range as 

shown in Figure 1.  

 

Fig. 1  Clamp meter  

Step 2.  Set the clamp meter to the voltage symbol òVó to read the voltage on the 

conductor. Connect the black probe to the COM jack and the red probe to the V/O jack as 

shown in Figure 2.  

 

Fig. 2 Connect the black probe to the COM jack  
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Step 3 . Push the trigger on the device to open the jaw. Clamp the device around the 

conductor and close it as shown in Figure 3, making sure that the electrical conductor is 

connected to a power source.  

 

Fig. 3 Electrical conductor, connected to a power source  

Step 4.  Note the reading on the display of the clamp meter as shown in Figure 4.  

 

Fig. 4 Reading on display in clamp meter  

Tools  

A tool is any instrument or a simple piece of equipment used to do a particular kind of work. 

Commonly used air conditioner tools are explained in Table 1.  

Table 1. Tools used in the maintenance of air conditioner  

Description of the Tools  Image  

Copper Tube Cutter - It is a specialized pipe -cutting tool 

used to cut the copper pipe for tubing in the air conditioner 

as shown in Figure 1.9.  

 

Fig. 1.9 Copper tube 

cutter  

Flaring Tool - 

It is used for air conditioner piping.  

It expands the opening of the pipe.  

It has a screw handle, which is used to tighten the copper 

tube. It is made up of aluminum. (Figure 1.10)   

Fig. 1.10 Flaring oil  

Swagging Tool - 

It is a refrigeration tool used to expand the diameter of a 

copper tube.  

It is used to join two copper tubes of the same diameter. 

(Figure 1.11)  

 

Fig. 1.11 Swagging tool  
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Brazing Torch - 

It permanently joins two metals.  

It is used to extend the copper pipe in the refrigeration 

system.  

Propane or butane torch gases are used in brazing. (Figure 

1.12)  
 

Fig. 1.12 Compact 

brazing torch  

Adjustable Wrench - 

It is a tool, which can be used to loosen or tighten a nut or 

bolt.  

It has a  jaw, to adjust. So, it is also called an adjustable 

spanner. (Figure 1.13)  
 

Fig. 1.13 Adjustable 

wrench  

Copper Tube Bender - 

It is a copper tube bending tool used in air conditioners.  

The copper tube is inserted into the tool to the required 

length, the  lever is positioned over the tube, and the bend is 

created by bringing the two handles together as shown in 

Figure 1.14.  

 

 

Fig. 1.14 Copper tube 

bender  

Philip Screw Driver - 

It is a screwdriver with a cross -driving end.  

It is used to unfasten the Philip -type nut in the air 

conditioner as shown in Figure 1.15.  
 

Fig. 1.15 Philip 

Screwdriver  

Long Nose Plier - 

It is a plier with a long -pointed nose.  

It is useful for hard -to-reach areas like removing a clip from a 

fan or holding the copper tube while brazing as shown in 

Figure 1.16.  

 

Fig. 1.16 Long nose plier  

Slip Joint Plier - 

It is a mechanical plier used with a slip joint to adjust the 

size as shown in Figure 1.17.  

 

Fig. 1.17 Slip joint plier  

Nut Drivers - 

It is a handheld driver used to drive o r remove hex nuts or 

bolts. It is mostly useful for reaching deep or hard -to-access 

places where hands cannot reach as shown in Figure 1.18.   

Fig. 1.18 Nut driver  
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Box Wrench - 

It is a handheld box type wrench.  

It is used for assembling and disassembling mechanical 

parts. (Figure 1.19)   

Fig. 1.19 Box wrench  

Open Wrench - It is useful to remove a machine bolt as 

shown in Figure 1.20.  

 

Fig. 1.20 Open wrench  

Allen Key - 

It is a hand tool that helps you to fit and turn a hexagonal 

bolt/screw.  

It is also known as a hex key. (Figure 1.21)  
 

Fig. 1.21 Allen key  

Flat File - 

It is a hand tool with two flat surfaces.  

It has a steel hand tool with small sharp teeth on some or all 

of its surfaces. It is used for smoothing wood or metal. 

(Figure 1.22)  

 

Fig. 1.22  Flat file  

Round File - 

It is a hand tool, available in two forms half -round and full 

round surface.  

It has a steel hand tool with small sharp teeth on all of its 

surfaces.  

It is used for smoothing wood or metal. (Figure 1.23)  

 

Fig. 1.23 Round file  

Phase Tester - 

It is a tool, used to identify or test the Phase/Live wire 

conductor.  

It is also called a Neon Screw Driver or Test Pin. (Figure 1.24)   

Fig. 1.24 Phase tester  

Screwdriver - It is a hand tool; used to tighten and loosen 

the nuts in the air conditioner. (Figure 1.25)  
 

Fig. 1.25 Parts of 

screwdriver  

Wire Stripper - It  is a portable handheld tool used to remove 

the protective coating of an electric wire. (Figure 1.26)  

 

Fig. 1.26 Wire stripper  
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Combination Plier - It is used for cutting and gripping parts 

in the air conditioner as shown in Figure 1.27.  

 
 

Fig. 1.27 Combination 

plier  

Tape Measure - It is used to measure the length in the 

workplace by the technician as shown in Figure 1.28.  

 

Fig. 1.28 Measuring tape  

Electric Drill Gun - It  is a hand tool used for making holes 

in the wall as shown in Figure 1.29.  

 

Fig. 1.29 Electric drill 

machine  

 

Practical Activity 1.4 ð Demonstrate to perform the flaring of copper tube.  

Material Required ð Copper tube, flaring clamp.  

Procedure  

Step  1.  Consider a copper tube for flaring as shown in Figure 1.  

 

Fig. 1 copper tube  

Step  1.  Take a flare nut; slide it over the copper tube with the threads facing the end of 

the tubing as shown in Figure 2.  

  

Fig. 2 using flare nut with copper tube  

Step  3.  Take a flaring clamp, it has  different sizes for tubes of different sizes as shown in 

Figure 3.  
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Fig. 3  

Step  4.  Take a clamp to attach it over the top of the tube. Leave some portion of the tube 

for flaring as shown in Figure 4.  

 

Fig. 4  

Step  5.  Tighten the nuts of the clamp as shown in Figure 5.  

  

Fig. 5  

Step  6.  Take a flaring cone to slide it over the tubing clamp. Tighten the flaring cone over 

the tube as shown in Figure 6.  

 

 

Fig. 6  
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Step  7.  Loosen the flaring cone as shown in Figure 7.  

 

Fig. 7  

Step  8.  Loosen the nuts of the tube clamp as shown in Figure 8.  

 

Fig. 8  

Step  9.  Inspect for any leaks in the flaring.  

 

Practical Activity 1.5 ð To demonstrate the use of a brazing torch.  

Material Required ð Brazing torch, metal.  

Procedure  

Step 1.  Use the wire brush to scuff the surface of the metal. Then clean the surfaces using 

soapy water.  

Step 1.  Position the metal as desired. In most cases, an overlapped joint will be stronger 

and braze together easier than a gapped joint.  

Step 3.  Heat the joi nt where the two pieces of metal will meet until the joint glows.  

Step 4.  Apply the brazing rod to the joint while continuing to heat the metal surfaces.  

Step 5.  After brazing, use a wire brush to clean the brazed surface to remove any oxidation 

or residue.  

 

Practical Activity 1.6 ð To demonstrate the use of an adjustable wrench.  

Material Required ð Adjustable wrench.  

Procedure  

Step 1. Identify the nut or bolt yo u want to tighten.  

Step 1.  Open the adjustable wrench by turning the screw mechanism. This will open the 

jaw of the wrench.  

Step 3. Check if you opened it enough for the nut to fit in, or if it needs to be opened more. 

Make sure it is open a bit more than the size of the nut.  
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Step 4. Slip the open jaw over the nut and hold it in place. Turn the screw mechanism so 

that it clamps tightly around the nut.  

Step 5. Turn the wrench in a clockwise direction to tighten it, or counter -clockwise to 

loosen it. Keep on turning it, until the nut is tight or loose enough to remove.  

Step 6. Remove the wrench by loosening the screw mechanism.  

 

CHECK YOUR PROGRESS  

A. Multiple choice questions  

1.  Which of the following parameter is measured using the Manifold Gauge? (a) Pressure (b) 

Volume (c) Temperature (d) Area  

2.  Electronic Vacuum Gauge precisely measures _____________in the pipe. (a) Moisture (b) 

Water (c) Air (d) Refrigerant gas  

3.  The following figure 1.30 depicts Fig. 1.30   (a) Vacuum pump  (b) Temperature 

meter (c)  Copper tube cutter (d)  Flexible charging line  

4.  Flaring tool is made of ___________which is lightweight and easy to use, making it easy to 

carry. (a) Aluminium (b) Copper (c) Brass (d) Nickel  

5.  Adjustable Wrench is also called an adjustable. (a) Plier (b) span ner (c) pipe (d) rod  

6.  Allen Key is also known as a ________key. (a) Hex (b) Oct (c) pointed (d) dec  

7.  What is used to cut the copper pipe for tubing? (a) Copper Tube Cutter (b) Aluminium 

tube cutter (c) Iron rod cutter (d) Glass rod cutter.   

8.  Flat File is a h and tool with (a) two flat surfaces (b) two round surfaces (c) round 

surfaces (d) oval surfaces  

9.  Which of the following hand tool is used to make a hole on the wall? (a) Plier (b) 

Screwdriver (c) Wrench (d) Drill machine  

10.  Which of the following tool is issu ed to then the power supply? (a) Round File (b) Phase 

tester (c) Wrench (d) Flaring tool  

B. Fill in the blanks  

1.  In the repairing and maintenance of the air conditioner, a weighing machine is used to 

_____the volume of gas, which is to be filled in the air conditioner.  

2.  Electronic Vacuum Gauge is a _____ vacuum gauge.  

3.  Vacuum Pump is used to suck the moisture content  present in the___.  

4.  Flexible Charging Line is the durable pipe, which is used to connect the _______at the 

time of measuring the pressure.  

5.  Clamp Meter is a measuring instrument, used to measure the amount of ______flowing 

in a wire.  

6.  Temperature Meter is an instrument used to measure the temperature of the 

_________used in the refrigeration system.  

7.  Copper Tube Cutter is a specialized pipe -cutting tool, which is available in many shapes 

and sizes. It is use to cut the copper pipe for_______.  

8.  Flaring Tool i s a tool used for air conditioner _______.  

9.  Brazing Torch permanently joins ________ metals.  



13  

 
Field Technician ð Air Conditioner, Grade X I I  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

10.  Combination plier can use for ____ and ____.  

C. State whether the following statements are True or False  

1.  Manifold Gauge is a device, which has two parts blue one is  the compound gauge and 

second red one is the pressure gauge.  

2.  In the repairing and maintenance of the air conditioner, a weighing machine is used to 

measure the volume of water, which is to be filled in the air conditioner.  

3.  Electronic Vacuum Gauge precisel y measures the moisture content in the pipe. It 

indicates the moisture content in the pipe.  

4.  Vacuum Pump is used to suck the moisture content present in the condenser.  

5.  Flexible Charging Line is a durable pipe, used to connect the gauge valve at the time of 

measuring the pressure.  

6.  Clamp meter can directly measure the amount of current flowing in a wire. Its clamps 

are placed around the wire, and then automatically, it will measure the current value in 

a wire.  

7.  Temperature meter is an instrument used to measur e the temperature of the refrigerant 

used in the refrigeration system.  

8.  Copper Tube Cutter is used to cut the aluminum pipe for tubing.  

9.  You can use a propane or butane torch to braze most metals to join.  

10.  Adjustable Wrench is also called an adjustable spanner.  

D. Short answer questions  

1.  What is the use of the manifold gauge?  

2.  Demonstrate the way to read the pressure gauge?  

3.  What is the use of the electronic weighing scale?  

4.  What is the use of the Electronic Vacuum Gauge?  

5.  What is the role of the clamp meter?  

6.  Demonstrate the method to use flaring tubes?  

7.  What is the difference between the flat file and round file?  

8.  What are the main parts of a typical phase or line tester?  

9.  What is the use of a wire stripper?  

10.  How adjustable wrench can be used in the fittings?  
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Session 2. Faults in Air -Conditioner  

 

Kriti bought a new air conditioner. His specialist recommended that the air conditioner parts be 

serviced regularly. This service includes cleaning the inner and outer body, internal 

components, and maintaining the compressor. Regular maintenance extends the equipmentõs 

lifespan. Since the air conditioner is used throughout the year and consumes a significant 

portion of the homeõs electricity, it must be serviced regularly. Regular servicing is important as 

it helps the air conditioner last longer and function more efficiently.  

The air conditioner is one of the necessities in daily life for temperature control. It creates a cool 

environment during the hot summer and a warm one during the winter. It makes people feel 

comfortable by providing cool air in summer and warmth in winter. Additionally, it purifies the 

air and removes moisture from the room. Prolonged use of the air conditioner leads to the need 

for repairs and maintenance. A user must perform proper maintenanc e and repairs regularly. 

In this chapter, you will learn about preventative maintenance and repair procedures for 

different parts of an air conditioner, fault detection, disassembly, and identification of air 

conditioner components.  

Preventative Maintenanc e of Air Conditioner  

In our daily lives, we use air conditioners to regulate the room temperature in homes and 

offices. Maintaining this temperature requires a significant amount of electricity. However, 

preventive maintenance can extend the lifespan of an  air conditioner. Maintenance includes 

cleaning both the exterior and interior components, with each part being inspected for proper 

functionality. Regular checking and care of the air conditioner's external and internal parts are 

essential. During mainten ance, it is important to follow the correct procedures for cleaning and 

upkeep.  

There are two types of air conditioners commonly used in homes: window ACs and split ACs. 

While they have different shapes and designs, both operate on the same refrigeration c ycle. In 

this chapter, we will discuss the maintenance of these ACs separately. First, we will focus on 

the maintenance of split air conditioners.  

The split air conditioner has two working units, i.e., indoor unit and an outdoor unit. To 

understand what th e internal and external unit looks like, refer to Figure 2.1.  

 

Fig. 2.1 Setup showing the indoor and outdoor unit of split AC conditioner  

The c opper pipe goes from the evaporator to the indoor to the outside of the compressor and 

from the outside of the c ompressor to the inside of the evaporator.  The internal and external 

unit shown in Figure 2.2 and 2.3 need to be maintained.  
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Fig.2.2 Indoor unit of split AC   Fig.2.3 Outdoor unit of split AC  

This symbol alerts you to the risk of electric shock.  

 

    This symbol alerts to hazards that may cause harm to the air conditioner  

Several key points are important to ensure the proper maintenance of a split air conditioner. 

Regular cleaning is crucial for the unit to run smoothly and efficiently. Ideally, this 

maintenance should be carried out every quarter, or at the very least, twice a year. To keep the 

split air conditioner in optimal condition, certain components must be regularly cleaned and 

checked. The following activities outline the specific tasks involved in maintaining the unit.  

First, letõs focus on the outer body of the indoor unit. The outer casing is typically made from 

lightweight materials, such as plastic and other non -traditional substances, which help reduce 

the weight and overall cost of  the unit. Although this external shell does not affect the cooling 

performance directly, keeping it clean is essential for both aesthetic and functional purposes.  

Dust and dirt can accumulate on the outer body over time, which could affect the air quality  

and efficiency of the air conditioner. To maintain it, begin by wiping down the exterior surface 

with a clean, dry cloth to remove any dust. For more stubborn dirt or stains, use a damp cloth 

with mild soap. Be cautious not to use harsh chemicals that cou ld damage the material. 

Ensure the air vents are clear of any obstructions that might block airflow.  

After cleaning, inspect the casing for any cracks or damage, as this could affect the overall 

durability of the unit. By maintaining the outer body of the indoor unit, you must ensure that 

the split air conditioner continues to operate effectively while maintaining its longevity and 

appearance.  

Practical Activity 2.1 Demonstrate to clean the outer plastic shell of the indoor unit.  

Material Required  

Hand glov es, Soap solution, soft cloth.  

Procedure  

Step 1. First, wear gloves for hand protection.  

Step 2. Prepare a mild soap solution.  

Step 3. Using a soft cloth and dip in the soap water, gently clean the outer body of the air 

conditioner.  

Next, let's focus on t he filter of the indoor unit, which plays a crucial role in maintaining the air 

quality inside the room. The filter is responsible for drawing in the room's air, removing dust, 

dirt, and other particles before circulating clean, filtered air back into the room. Over time, 

these particles can accumulate on the filter, reducing its effectiveness and the overall efficiency 

of the air conditioner.  

Practical Activity 2.2 Demonstrate to clean the filter/dust filter of the indoor unit.  
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Material Required  

Hand gloves, soap solution, soft cloth, brush  

Procedure  

Step 1. Wear hand gloves for protection.  

Step 2. Disconnect the power supply and open the front panel over the position where it 

stops. (Figure 2.4)  

 

Fig. 2.4 Open the front panel of the air conditioner  

Step 3.  Slightly push up the centre knob of the air filter and release the hooks. Pull out the air 

filter downward and remove it. (Figure 25 (a) & (b)  

 

Fig. 2.5 (a) Unlocking the first filter (b) Unlocking the second filter  

Step 4.  Prepare a soap solutio n. Apply and clean the filters using a brush. Use a soft cloth to 

wipe the water. Use a dryer or keep it in the sun. Once it gets dried, place it in the indoor unit. 

(Figure. 2.6)  

 

Fig. 2.6 Removing and cleaning the filter of split AC  

 

Next, clean the ev aporator fins.  The evaporator is a part of the AC, which takes all the hot air 

from the room. And pass it to the condenser via a compressor. In this way, it cools the room. 

Now, weõll see the steps to clean the fins of the condenser. 

Practical Activity 2. 3 Demonstrate to clean the evaporator fins of the indoor unit.  

Material Required  

Hand gloves, soap solution, soft cloth.  

Procedure  

Step 1. Disconnect the power supply and open the front panel over the position where it 

stops. (Figure. 2.7)  
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Fig. 2.7 Open the front panel of the air conditioner  

Step 2.  Slightly push up the centre knob of the air filter and release the hooks. Pull out the air 

filter downward and remove it. (Figure. 2.8)  

  

Fig. 2.8 Unlocking the filter  

Step 3. Slide the right rotary shaft to  the left and release it. (Figure 2.9)  

  

Fig. 2.9 Sliding the right rotary shaft  

Step 4. Slide the left rotary shaft to the right side and release it. (Figure 2.10)  

  

Fig. 2.10 Sliding the left rotary shaft  

Step 5. Unfasten the centre shaft while bendi ng the horizontal blade slightly. (Figure 2.11)  

   

Fig. 2.11 Unfasten the centre shaft  

Step 6. Unfasten the left shaft. (Figure 2.12)  
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Fig.2.12 Unfasten the left shaft  

Step 7. Unfasten the right shaft as shown in Figure 2.13.  

   

Fig. 2.13 Unfasten  the right shaft  

Step 8.  Remove the two screws as shown in Figure 2.14.  

  

  

Fig. 2.14 Remove the two screws  

Step 9.  Unfasten the three hooks at the top as shown in Figure 2.15.  

 

Fig. 2.15 Unfasten the three hooks at the top  

Step 10. Pull the upper part of the front grille out and lift the lower part, and then remove the 

front grille Figure 2.16.  

   

Fig.2.16 Pull the upper part  
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Step 11. Clean the coil fins using a brush. Then apply cleaning foam on the coil fins of the 

evaporator. Be sure the foam evenly covers the entire surface. Due to its self -rinsing formula, 

it cleans all the dirt of the fins. (Figure 2.17)  

 

Fig. 2.17 Applying foam onto the evaporator fins  

Step 12.  Wait for about 15 minutes and then wipe the fins using cloth as shown in Figure  

2.18.  

  

Fig. 2.18 Cleaned fins of the condenser  

Step 13. Repeat the reverse procedure to reassemble the parts.  

Next, let's focus on the air blower of the indoor unit. The air blower is a motor -driven fan 

responsible for pushing the cooled or heated air  through the louver panel into the room, 

ensuring a continuous flow of fresh air. Over time, dust and debris can accumulate on the 

blower, reducing airflow and decreasing the overall efficiency of the air conditioner. Regular 

cleaning of the air blower is essential to maintain optimal performance.  

Practical Activity 2.4 Clean the blower fan of the indoor unit.  

Material Required  

Soap solution, soft cloth, brush, screwdriver  

Procedure  

Step 1. Disconnect the power supply and open the front panel over the position where it stops 

as shown in Figure 2.19 . 

 

Fig. 2.19 Open the front panel of the air conditioner  

Step 2.  Slightly push up the centre knob of the air filter and release the hooks. Pull out the air 

filter downward and remove it as shown in Figure 2.20 . 
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Fig. 2.20 Unlocking the filter  

Step 3. Slide the right rotary shaft to the left and release it as shown i n Figure 2.21.  

  

Fig. 2.21 Sliding the right rotary shaft  

Step 4. Slide the left rotary shaft to the right and release it as shown in Figure 2.22 . 

    

Fig. 2.22 Sliding the left rotary shaft  

Step 5. Unfasten the centre shaft while bending the horizontal blade slightly as shown in 

Figure 2.23 . 

   

Fig. 2.23 unfasten the centre shaft  

Step 6. Unfasten the left shaft as shown in Figure 2.24 . 

  

Fig. 2.24 Unfasten the left shaft  

Step 7. Unfasten the rig ht shaft as shown in Figure 2.25 . 
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Fig. 2.25 Unfasten the right shaft  

Step 8.  Remove the two screws as shown in Figure 2.26 . 

  

  

Fig. 2.26 Removing the screws  

Step 9.  Unfasten the three hooks at the top as shown in Figure 2.27 . 

 

Fig. 2.27 Unfasten the three hooks  

Step 10. Pull the upper part of the front grille out and lift the lower part, and then remove the 

front grille as shown in Figure 2.28 . 

  

Fig. 2.28 Pull the upper part  

Step 12.  Unscrew the aircon tray of the indoor unit as shown in Figure 2.29 . 

 

Fig. 2.29 Unscrew the aircon tray of the indoor unit  
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Step 12. Remove the tray of the indoor unit as shown in Figure 2.30 . Unscrew the blower fan 

of the indoor unit.  

 

Fig. 2.30 Remove the tray of the indoor unit  

Step 13. Carefully remove the blower from the indoor unit as shown in Figure 2.31. Clean the 

air blower blades using water. Using a soft cloth clean the area in which the air blower was 

fixed. Leave the blower for 15 minutes to get dry. Once it gets dry, connect it to the indoor 

un it.  

 

Fig. 2.31 Removing the blower from the indoor unit  

Next, letõs focus on the air louver of the indoor unit. The air louver is responsible for directing 

the airflow coming from the air blower. It consists of both vertical and horizontal swing blades, 

which allow users to adjust the direction of the airflow to meet their specific needs, whether itõs 

to cool different areas of the room or achieve uniform air distribution.  

Over time, dust and dirt can accumulate on the air louver, which may obstruct airfl ow and 

reduce the efficiency of the air conditioner. Regular cleaning is essential to ensure proper 

functioning. Now, letõs look at how to clean the air louver 

Practical Activity 2.5 Clean the air louver of the indoor unit.  

Material Required  

Soap solution,  soft cloth, brush.  

Procedure  

Step 1. Disconnect the power supply and open the front panel over the position where it stops 

as shown in Figure 2.32.  

 

Fig. 2.32 Open the front panel of the air conditioner  

Step 2.  Slightly push up the centre knob of the air  filter and release the hooks. Pull out the air 

filter downward and remove it as shown in Figure 2.33.  



23  

 
Field Technician ð Air Conditioner, Grade X I I  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

  

Fig. 2.33 Unlocking the filter  

Step 3. Slide the right rotary shaft to the left and release it as shown in Figure 2.34.  

  

Fig. 2.34 Sliding the right rotary shaft  

Step 4. Slide the left rotary shaft to the right and release it as shown in Figure 2.35.  

  

Fig. 2.35 Sliding the left rotary shaft  

Step 5. Unfasten the centre shaft while bending the horizontal blade slightly as shown in 

Figure 2.36.  

   

Fig. 2.36 Unfasten the centre shaft  

Step 6. Carefully, unfasten the left shaft as shown in Figure 2.37.  

  

Fig. 2.37 Unfasten the left shaft  

Step 7. Unfasten the right shaft as shown in Figure 2.38.  
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Fig. 2.38 Unfasten the right shaft  

Step 8. Remove the louvre of the indoor unit carefully as shown in Figure 2.39.  

 

Fig. 2.39 Removing the louvre of the indoor unit  

Step 9.  Use a soft cloth to clean an air louver portion of the indoor unit.  

Secondly, weõll look at the outer body of the outdoor unit. It is a frame made up of metal. This 

will make it durable for the outdoor environment. Now, weõll see how to maintain and clean the 

outer body of the outdoor unit.  

Practical Activity 2.6 Demonstrate the cleaning process of split air conditioner outdo or 

unit.  

Material Required  

Screwdriver, soft cloth.  

Procedure  

Step 2. Before cleaning, be sure to stop the operation and turn off the circuit breaker.  

Step 2. Remove the screw of the top panel as shown in Figure 2.40. Then lift the top panel as 

shown in Fi gure 2.41.  

   

Fig. 2.40 Removing the screw of the top panel           Fig. 2.41 Lifting the top panel  

Step 3.  Remove the four screws and then remove the discharging grille as shown in Figure 

2.42.  
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Fig. 2.42 Remove the screws and discharging grille  

Step 4.  Unlock the four hooks of the discharge grille and remove the discharge grille as shown 

in Figure 2.43.  

  

Fig.2.43 Unlock the hooks of the discharge grille and remove the discharge grille  

Step 5. Remove the screw of the front panel as shown  in Figure 2.44.  

  

Fig. 2.44 Removing the screw of the front panel  

Step 6.  The front panel has four hooks. Unfasten the hooks. Pull and remove the front panel 

as shown in Figure 2.45.  
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Fig. 2.45 Unfasten the hooks, pull and remove the front panel  

Note: For cleaning, do not use hot water.  

Step 7.  Use a blower or brush to clean the outdoor unit as shown in Figure 2.46.  

 

Fig. 2.46 Cleaning the outdoor unit  

Step 8.  Wash the front panel using water as shown in Figure 2.47.  

 

Fig.2.47 Washing the front pane l  

Step 9.  Now, repeat the same procedure in reverse to reassemble the outdoor unit's front 

panel, top panel, and grille.  

Until now, you have learned how to maintain the indoor and outdoor units of a split air 

conditioner. Next, we will look at the maintenance of a window air conditioner.  

Practical Activity 2.7 D emonstrate the cleaning process of the window air conditioner.  

Material Required  

Window air conditioner, cleaning brush  

Procedure  

Step 1. First, remove the front grille of the window AC. By p ushing the unlock buttons as 

shown in Figure 2.48.  
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Fig. 2.48 Removing the front grille of the window AC  

Step 2. Slightly move the grille to the left to detach it from the unit as shown in Figure 2.49.  

 

Fig. 2.49 moving the grille  

Step 3. Remove the filter of the unit by pushing it as shown in Figure 2.50.  

 

Fig. 2.50 Remove the filter  

Step 5. Carefully detach the front panel of the window air conditioner. If you find the screws 

carefully, unfasten them as shown in Figure 2.51.  

  

Fig. 2.51 Detach the front panel  

Step 6. Carefully, remove the PCB wires from the front panel of the window AC as shown in 

Figure 2.52.  
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Fig. 2.52 Remove the PCB wires  

Step 7. While detaching the coupler, do not hold it using a wire and use the plastic part of the 

coupler  to take out the connection from the front panel of the window AC as shown in Figure 

2.53.  

 

Fig. 2.53 Detaching the coupler  

Step 8. Carefully remove the temperature sensor of the window AC as shown in Figure 2.54.  

 

Fig. 2.54 R emove the temperature sensor  

Step 9. Take a brush to dip it in a mug filled with water as shown in Figure 2.55. Gently clean 

the fins of the evaporator coil as shown in Figure 2.56.  

  

Fig. 2.55 Dip the brush in mug                                 Fig. 2.56 Clean the fins  
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Step 10. Take a wet soft cloth use it to clean the dust around the window AC outside strip, 

clean the temperature sensor as shown in Figure 2.57.  

 

Fig. 2.57 Clean the temperature sensor  

Step 12. Take the filter and wash it with water. If it is too much dirty then use detergent and 

a soft brush as shown in Figure 2.58.  

 

Fig. 2.58 Wash the filter with water  

Step 12. Carefully wash the front grille as shown in Figure 2.59.  

 

Fig. 2.59 Wash the front grille  

Step 13. As the front panel has PCB (Printed Circuit Board), do not use the water pipe to 

wash it. Take a wet soft cloth to clean the front panel of the window AC as shown in Figure 

2.60.  

 

Fig. 2.60 Clean the front panel of the window AC  
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Step 14. Now we have cleaned the various parts of the front portion of the win dow AC as 

shown in Figure 2.61. Keep them for 15 -30 min to get dry.  

 

Fig.2.61 Dry the front panel of AC  

Step 15. Repeat the same reverse process to reassemble the window AC.  

Cleaning the condenser and rear part of a window air conditioner can be challeng ing and risky 

since it is mounted in the window. It is advisable to clean the back of the window AC only if it is 

easily accessible. If it is not feasible to reach the back safely, consider seeking professional 

assistance for cleaning and maintenance.  

Fault finding in the Air conditioner  

An air conditioner is a complex machine used to maintain the temperature of rooms. 

Multinational companies have facilities called data centres, where multiple motherboards are 

installed in large racks to store and mana ge data. A combination of these motherboards is 

referred to as servers. These servers run continuously and generate a significant amount of 

heat. To maintain the temperature of the data centres, numerous air conditioners operate day 

and night. Due to the r igorous use of air conditioners, they may develop issues such as cooling 

problems, faulty wiring, sparking from the socket, and drain blockages. In such cases, repairs 

are necessary. Any fault or even a small technical problem in the air conditioners can c ause 

major disturbances in daily life. Therefore, technicians should possess skilled knowledge for 

repairing the air conditioners. They should be able to locate the faults in the unit. After 

determining the problem, the technician should fix it correctly. Incorrect fault identification can 

lead to further damage to the air conditioner. (Figure 2.62)  

 

Fig. 2.62 Air conditioning system in the datacentre  

The steps to identify the faults in air conditioners are:  

a) Understanding the symptoms and identifying the f ault  

b) The faulty part is replaced or repaired  

c) The functionality of the repaired unit is checked  

d) Productivity and quality are achieved  
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As the average lifespan of an air conditioner is around 13 years . It is important to have timely 

servicing and repair. If servicing is maintained from time to time, a gr eater lifespan of the 

appliance can be achieved and its sudden breakdown or problems can be avoided.  

Initial Identification of Fault by Customer Interaction  

It is the first step to the customer site. The technician should serve the consumer graciously. 

Some of the following points should be followed by the technician while interacting with the 

customers.  

a) Fault Diagnosis:  Fault diagnosis is the process of identifying a fault when a failure occurs. 

Therefore, it is a necessary step before starting repairs on air conditioner parts. Technicians 

should strive to diagnose faults in home appliances.  

b) Methods of Diagnosis:  Fault diagnosis can be performed by detecting symptoms, applying 

relevant knowledge, and analyzing test results.  

c) Accurate Diagnosis:  An a ccurate diagnosis of faults can be achieved by receiving 

information through sensors. This information is processed using advanced signal processing 

algorithms, which provide the necessary features for efficient classification or identification of 

defects.  

d) Defect Identification:  Identifying defects and taking subsequent remedial actions can 

enhance productivity and reduce maintenance costs in various industrial applications.  This 

process of issuing the report comprises four stages namely (1) Identificati on (2) Location (3) 

Evaluation (4) Estimation  

Identification ð It defines the cause of the malfunction in the system. This can be done by 

analyzing the fault in the system.  

Location ð It defines the fault location in the system. As the system is large report defines the 

fault location, which will help the technician to repair the fault.  

Evaluation ð It is done to analyze the associated fault, which can occur because of the current 

fau lt.     

Estimation ð It defines the life span of the faulty part of the system.  

Initial Inspection  

Inspection of the appliances is useful for understanding how common household applianceõs 

function. This gives the technician an understanding of the normal operation controls. The 

correct function of the equipment can be determined by a comprehensive inspection. Hence, 

qualified professionals are hired in case of any apparent deficiencies. The correct inspection 

report of the equipment has the following point s, which needs to be remembered:  

¶ Inoperative working of the air -conditioner.  

¶ Exterior or interior of the cabinet or components are damaged.  

¶ Exterior or interior of the cabinet or components are rusted.  

¶ Burnt components in the Printed Circuit Board.  

¶ Unusual  sounds or vibrations in the unit.  

¶ Coils are dirty or damaged.  

Technician do the following documentation:  

¶ Style:   ____________________ 

¶ Make:  ____________________ 

¶ Model: ____________________ 

¶ Manufacturer: ____________  

https://money.usnews.com/money/personal-finance/articles/2014/05/05/how-long-should-your-household-purchases-last
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¶ Year Manufactured: _______  

History of the Problem ð When the customer informs the technician about a problem with the 

air conditioner, the technician should investigate the cause of the issue. They should ask the 

customer about the appliance's history and check the air conditioners back worksheet, which 

contains a record of replaced parts and all the warranty details. This information will help 

identify the weak components of the machine and understand the actual cause of the 

equipment or part failure. The technician can also verball y inquire about any problems the 

customer has faced in the past, as this will provide additional insight into the faults in the air 

conditioner.  

Age of the Appliance ð It also places an important role in the performance of the air 

conditioner. It is a real  fact that as the age of the device decreases, its performance 

automatically starts degrading. Therefore, a technician needs to know the age of the equipment 

before it reaches the repair side.  

Electrical Operation ð An air conditioner is a device that is connected via a cord and plug. 

Before moving the air conditioner, inspect the electrical cord and wall socket for any signs of 

damage or incorrect installation. The power socket should be easily accessible and located near 

the appliance to avoid physical d amage to the flexible cord. The air conditioner's flexible cord 

must be properly terminated with a grounding -type attachment plug, as shown in Figure 2.63.  

 

Fig. 2.63 Electrical connections and operations  

Air Conditioner Component Check  

All the component s of the air conditioner should be checked individually. This requires correct 

knowledge and skills to inspect each component.  

Overload Protector (OLP) ð The overload protector is a useful tool designed to protect the 

compressor of the air conditioner. Wh en the user operates the air conditioner for an extended 

period, the compressorõs motor can overheat. The overload protector helps prevent the motor 

from burning out by cutting off the power supply when necessary, thereby protecting the motor 

from high cur rents.  

It features three terminals, labelled 1, 2, and 3, as shown in Figure 2.64. If the bimetallic plate 

is removed, it will be observed that terminals 2 and 3 are internally connected through a coil.  
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Fig. 2.64 (a) Terminals of Overload protector (b) Bimetallic plate in the OLP  

Let us now understand the procedure to test the overload protector.  

Practical activities 2.10 Demonstrate the testing of overload protectors.  

Material Required  

Overload protector, Multimeter, Screwdriver.  

Procedure  

Step 1. Take an OLP to place it on the flat surface or table.  

Step 2. Take multimeter turn ON it, and turn its knob to continuity mode of a multimeter as 

shown in Figure 2.65.  

 

Fig. 2.65  

Step 3. Insert the probes of multimeter  in the respective slots i.e., ôcomõ slot and ôVolt (V)õ slot 

as shown in Figure 2.66.  

 

Fig. 2.66  

Step 4. Take both the probes touch them together, a beep sound will come. This ensures the 

correct working of a multimeter as shown in Figure 2.67.  

 

Fig. 2.67  
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Step 5. Now, touch both the probes in terminals ô1õ and ô2õ, terminals ô1õ and ô3õ of overload 

protector. If a beeping buzzer sounds that means, the overload protector is functioning 

correctly as shown in Figure 2.68.  

 

Fig. 2.68  

Step 6.  If no beep bu zzer, then it should be replaced by a new OLP.  

 

Thermostat ð It is a device used to control the temperature of appliances namely air 

conditioner, air conditioner, water cooler. It has various internal parts namely body, bellow, 

sensor, feeler bulb, lever,  contacts, phase, spring, range adjustment screw, disc, contacts.  

a. Body ð It is the outer portion or covering of the thermostat.  

b. Bellow ð It is a flexible part that can expand and contract easily.  

c. Sensor ð It is used to sense the temperature of the unit.  

d. Feeler bulb - It is connected to the evaporator and senses the temperature inside the 

evaporator of the refrigeration system.  

e. Lever ð It has two bars one is a flexible bar and the other is a fixed bar . 

f. Contacts ð It is a part between the levers, using them they connect.  

g. Spring ð It is part that applies the equal and opposite force on the levers.  

h. Range adjustment screw ð This is used to set the temperature of the thermostat.  

i. Disc ð It is th e part used to hold the spring.  

When the feeler bulb senses the temperature of the evaporator. If it is found the temperature of 

the evaporator is increasing, it will expand below which will push the lever to make close 

contact. Using this connection, the  phase supply will be forwarded to the compressor through 

the relay. And when the feeler bulb senses the set temperature it will contract the bellow. The 

contacts disconnect and the supply gets off. It shown in line diagram Internal circuit of the 

thermost at figure 2.69.  

 

Fig.2.69 Internal circuit of the thermostat  
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Compressor ð It is the heart of the refrigeration system. It maintains the refrigerant flow in the 

refrigeration system.  It also creates pressure differences in the refrigeration system. Let us now 

see the practical activity to test the compressor and its motor.  

Practical Activity 2.11 Test the compressor and its motor winding using a series test 

lamp.  

Material Required  

Series test lamp, multi meter, compressor, rubber gloves, rubber footwear,  phase tester.  

Procedure  

Step 1. Wear safety gloves and safety shoes.  

Step 2. Take the series test lamp to join its two terminals, if the bulb is glowing this shows the 

test lamp is okay as shown in Figure 2.70.  

 

Fig. 2.70  

Step 3. Next, touch the two terminals of wires in the terminals of the compressor. As shown in 

Figure 2.71. If the lamp glows dim, it shows the internal winding between these terminals is 

okay.  

 

Fig. 2.71  

Step 4.  Next, touch the other terminals of the compressor by series test lamp.  If the lamp 

glows dimly, it shows the winding between them is okay as shown in Figure 2.72.  

 

Fig. 2.72  

Step 5. Now, touch the series test lamp terminals to the low terminals of the compressor as 

shown in Figure 2.73.  
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Fig. 2.73  

Step 6. Now, to test the compressor body, connect one wire of a series test lamp to the 

compressor's body and the other wire to each terminal of the compressor, one at a time. If the 

bulb does not light up, it indicates that the compressor is functioning properly, as illustrated 

in Figure 2.74.  

 

Fig. 2.74  

 

Practical Activity 2.12 Identify the terminals of the compressor using a multimeter.  

Material required  

Series test lamp, multimeter, compressor, rubber gloves, rubber footwear, phase tester.  

Procedure  

Step 1.  Set the multimeter  to the ohms value.  

Step 2. Place the cords of the multimeter on the two terminals of the multimeter as shown in 

Figure 2.75. Note down the meter reading.  

 

Fig. 2.75  

Step 3.  Place the cords of the multimeter on the two terminals of the multimeter as shown  in 

Figure 2.76. Note down the meter reading.  
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Fig. 2.76  

Step 4.  Place the cords of the multimeter on the two terminals of the multimeter as shown in 

Figure 2.77. Note down the meter reading.  

  

Fig. 2.77  

Step 5.  Note down the reading; if the readings are normal, they are acceptable. If the windings 

are shorted, the resistance between the terminals will be 1 -2 ohms. If the windings are open, 

the resistance value will be infinite as shown in Figure 2.78.  

 

Fig. 2.78  

Step 6.  Perform the ground testing by connecting one terminal of the multimeter to one of the 

three terminals of the compressor, and the other terminal of the multimeter to the body of the 

compressor, as shown in Figure 2.79.  

 

Fig. 2.79  
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Practical A ctivity 2.13 Identify the common, run, and starting terminals of the compressor.  

Material required  ð Series test lamp, multimeter, compressor, rubber gloves, rubber footwear, 

phase tester.  

Procedure  

Step 1.  Write down the reading, which is measured using a multimeter on the white paper.  

Step 2.  Identify the lowest reading among the three readings. Once identified, label it as 

"Common -Run (CR)" and write it down along with the corresponding value. (Figure 2.8 0) 

 

Fig. 2.80  

Step 3.  Identify the second -lowest reading among the three readings. Once it is identified write 

down the Common Start (CS) along with it. (Figure 2.81)  

 

Fig. 2.81  

Step 4.  Identify the highest reading among the three readings. Once it is identified write down 

the Run Start (RC) along with it. (Figure 2.82)  
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Fig. 2.82  

Step 5.  Now, find the common alphabet. In the top point, we found a Common ôCõ as common. 

Step 6.  Now, find  the common alphabet. We found a Common ôSõ in the left point as common. 

Step 7.  Now, find the common alphabet. At the right point, we found a Common ôRõ as 

common.  

Temperature Sensor ð It senses the temperature of the surrounding. It is mounted in the 

in door of the air conditioner.  

Practical Activity 2.14 Demonstrate the testing of the temperature sensor.  

Material Required  

Multimeter, Temperature sensor, jar with ice water  

Procedure  

Step 2. Take a multimeter, rotate its knob to turn it ON to measure the r esistance as shown 

in Figure 2.83.  

 

Fig. 2.83 Multimeter with connected cords  

Step 2.  Take a temperature sensor. Measure its resistance using a multimeter. As can be seen 

from Figure 2.84. that the resistance value is 3.5 ohms.  

 

Fig. 2.84 Resistance of the temperature sensor on the display  
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Step 3.  Consider the jug filled with ice water. Dip the temperature sensor in it as shown in 

Figure 2.85.  

 

Fig. 2.85 Temperature sensor in the jug  

Step 4. Again, measure the resistance value of the temperature sensor.  As can be seen from 

Figure 2.86, the value of the resistance is 6.3 ohms. The increase in resistance may be due to 

a decrease in temperature. This shows the temperature sensor is okay.  

 

Fig. 2.86 Resistance of the temperature sensor  

Voltage Relay ð A re lay is an electrical device, which is used to start an electric motor or 

compressor. As the starters are used to start the tube light. Likewise, relays are used to start 

the motor. The voltage relay has five points as shown in Figure 2.87. Voltage relay is  commonly 

used in the compressors of the air conditioner.  The compressor of an air conditioner typically 

uses a capacitor start, capacitor run motor. This type of motor employs two capacitors: one for 

starting the motor and another for running it efficient ly during operation. The start capacitor 

provides the necessary torque to initiate motor movement, while the run capacitor helps 

maintain smooth and energy -efficient performance during extended use. This setup ensures 

optimal performance and reliability fo r the compressor, which is essential for air conditioning 

systems. (Figure 2.87)  

 

Fig. 2.87  

Practical Activity 2.15 Demonstrate the testing of voltage relay.  

Material Required  

Series test lamp, voltage relay, rubber gloves, rubber shoes.  

Procedure  



41  

 
Field Technician ð Air Conditioner, Grade X I I  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

Step 1.  Wear rubber hand gloves and rubber shoes.  

Step 2. Take the series test lamp and touch its two terminals to pin 1 and 2 of the voltage 

relays as shown in Figure 2.88. The lamp should glow in this condition.  

 

Fig. 2.88 Touching series lamp to pin 1 and pin  2 of relay  

Step 2. Take the series test lamp and touch its two terminals to pin 2 and 5 of the voltage 

relays as shown in Figure 2.89. A tick -tick sound will come. And the lamp should not glow in 

this case.  

 

Fig. 2.89 Touching series lamp to pin 2 and pi n 5 of relay  

Step 3. Take the series test lamp and touch its two terminals to pin 1 and 5 of the voltage 

relays as shown in Figure 2.90. A buzzer sound will come. The lamp should glow in this 

condition. If step 1, step 2, step 3 is fulfilled then we can say that the voltage relay is okay.  

 

Fig. 2.90 Touching series lamp to pin 1 and pin 5 of relay  

 

High Voltage Capacitor ð It is an energy -storing component, which is used to start the electric 

motor of the compressor. Modern air conditioners, especially those with inverter technology, 

require a variable -speed compressor, which is achieved using an electric motor with variable 

speed capabilities. For the motor to function efficiently, the correct starting and running energy 

are essential. As a result, air conditioners use both a start capacitor and a run capacitor, as 

shown in Figure 2.91. The start capacitor typically has a value of 80 -100 MFD (microfarads), 
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while the run capacitor's value ranges from 25 -40 MFD, ensuring smooth operation and energy 

efficie ncy.  

  

Fig. 2.91 (a) Specification of start capacitor (b) Specification of running capacitor  

Practical Activity 2.16 Demonstrate the testing of high voltage capacitor.  

Material Required  

Power supply, rubber gloves, rubber shoes.  

Procedure  

Step 1. Wear ru bber hand gloves and rubber shoes.  

Step 2. Carefully, touch the phase and neutral wires to the terminal of the capacitor for 2 

seconds 3 seconds as shown in Figure 2.92.  

 

Fig. 2.92 testing of high voltage capacitor  

Step 3. Take out the wires using screwdriver to shorten its terminals. If the sound with a 

short spark comes, it shows that the capacitor is okay as shown in Figure 2.93.  

 

Fig. 2.93 Capacitor condition check  
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CHECK YOUR PROGRESS  

 

A. Multiple choice question  

1.  Which of the following value of starting capacitor is used in an air conditioner? a) 80 -100 

MFD b) 70 -80 MFD c) 100 -110 MFD d) 50 -60 MFD  

2.  Which type of relay is used in the air conditioner? a) Current relay b) box type relay c) 

Voltage relay d) Positive temperature coefficient (P TC) relay  

3.  OLP stands for _____ a) Over lug protect b) Overload point c) Over lug point d) Overload 

protector  

4.  Which of the following is not a compressor terminal? a) Common terminal b) Running 

terminal c) Starting terminal d) Joint terminal  

5.  Which type of motor is used in the air conditioner compressor? a) Capacitor start 

capacitor run motor b) Capacitor run motor c) capacitor start motor d) stepper motor  

6.  Which of the following is called the heart of the refrigeration system? a) evaporator b) 

Compressor c)  Condenser d) expansion valve  

7.  Which of the following device used to control the temperature of the appliance a) relay b) 

expansion valve c) thermostat d) blower  

8.  Average life span of an air conditioner is a) 15 years b) 8 -year c)10 years d)13 years.  

9.  Which of the following maintains the flow of refrigerant? a) Compressor b) evaporator c) 

condenser d) expansion valve  

10.  Which of the following value of the running capacitor is used in an air conditioner? a) 

70 -80 MFD b) 20 -30 MFD c) 25 -40 MFD d) 50 -60 MFD  

B. Fill  in the blank   

1.  In voltage relay, when the pin 1 and pin 5 is connected to the terminals of relay a 

________ sound comes.    

2.  Modern compressor use _____ technology.  

3.  Compressor has common, run, and ______ terminals.  

4.  In the compressor, the windings are short then the resistance value between the 

terminals will be _____ ohms.  

5.  Air conditioner use _____ sensor for temperature control.      

C. True or False  

1.  Air blower is used in the indoor unit.  

2.  Evaporator is a part of the outdoor unit of the split air conditione r.  

3.  Condenser is a part of the indoor unit of split air conditioner  

4.  Louver in indoor unit is used to direct the air in the room.  

5.  Air filters are used to clean the room air.  

D. Short answer questions  

1.  What is a relay? What type of relay is used in the air co nditioner?  

2.  What are the various parts of the thermostat?  

3.  Perform the testing of a high voltage capacitor.  

4.  What is the role of an overload protector in the air conditioner?  
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5.  What steps must a technician follow at the initial identification of fault by customer 

interaction?  

6.  Mention the cleaning steps of the window air conditioner.  

7.  What is the role of the air louver? Perform the cleaning steps for the air louver.  

8.  What is the need for an air filter in the air conditioner?  

9.  Perform the steps to test the compressor.  

10.  Write down the steps to identify terminals of the compressor.  

 

Session 3. Air Conditioner Maintenance and Troubleshooting  

 

The air conditioner is a commonly used hou sehold appliance, often running for long hours each 

day. As a result, problems may arise over time. Maintaining its performance and efficiency 

requires an understanding of how to repair non -working parts. Repairs are not solely reliant on 

professional tech nicians; users can also identify and troubleshoot common air conditioner 

issues. By using simple tools and easily obtainable, inexpensive parts, many problems can be 

resolved. In this chapter, we will explore common air conditioner problems, their causes, and 

possible solutions for effective maintenance.  

Air Conditioner Circuit Diagram  

An air conditioner is having various circuit components. So, it is essential to have the correct 

knowledge of the circuit components. These circuit components are connected according to the 

circuit diagram of an air conditioner. Observe the schematic diagram of the air conditioner in 

Figure 3.1 which includes the components such as a power supply, indoor and outdoor unit 

(split AC), window AC, cable, wire, Double Pole (DP) MC B, Double Pole (DP) switch etc.  

   

Fig. 3.1 Block diagram air conditioner (a) Split air conditioner (b) Window air conditioner  

Steps to read the circuit diagram of the air conditioner  

1.  Check the power supply to the circuit i.e., phase, neutral and earth.  

2.  Connect the power supply terminals to the indoor fan motor via fuse and SSR.  

3.  Connect the indoor unit power supply terminals to the power supply unit, it acts as a 

rectifier, which converts the input AC into DC. This DC is then given to the 

microcont roller, which will further control the display, sensors, and various motors of 

the air conditioner.  

4.  Connect the indoor unit power supply terminals to the outdoor power supply unit via the 

outdoor unit relay.  
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5.  Connect the outdoor fan motor from the power sup ply via an internal thermal protector.  

6.  Connect the power to the compressor motor via the overload protector and voltage relay.  

In the diagram, the following components/devices are fitted:  

Loads:  Compressor motor, indoor fan motor, outdoor fan motor, swing /louver motor.  

Controlling devices:  Microcontroller.  

Sensing devices:  Thermostat, speed sensor, freeze sensor (pipe sensor), room temperature 

sensor.  

Starting devices:  Solid -State Relay (SSR), outdoor unit relay, voltage relay (for compressor 

motor).  

Safety devices:  Overload protectors, internal thermal protector, thermal fuse, fuse.  

Conductors:  High -gauge cables.  

Power supply:  Single -phase 220 V AC.  

This setup ensures efficient control, protection, and operation of the air conditioner system as 

shown in Figure 3.2.  

 

Fig. 3.2 Circuit diagram of the air conditioner  

Selection of the Cable  

Cable selection plays a critical role in air conditioners. Incorrect cable or wire gauge selection 

can lead to malfunctions in the supply circuit. Using a lower gauge wire or cable may result in 
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overheating or even burning of the cable. To avoid such issues, it is essential to choose the 

correct cable based on the tonnage of the air conditioner.  

To determine the appropriate wire gauge, the tonnage of the air conditioner  must first be 

converted into kilowatts. In the highest cooling mode, the air conditioner draws maximum 

power, and this wattage varies depending on the ACõs star rating and Energy Efficiency Ratio 

(EER). Table 1 provides details on the tonnage, power consu mption, star rating, and EER.  

For example, consider a 1.5 -ton air conditioner with a 5 -star rating and an EER of 3.63. The 

cooling capacity of this AC is 5353 watts. By understanding these parameters, the correct 

gauge of wire or cable can be selected, ens uring safe and efficient operation. Its cable gauge can 

be calculated as ð 

Power (P) = Voltage (V) x Current (I)  

P = V x I  

5353 = 220 x I  

I = 5353 / 220  

I = 24.3 amp.  

Therefore, it can be concluded that 1.5 -ton AC of 5 -star rating, 3.63 EER, draws max. 24  amps 

(approx.) of current.  

Wire and cable come in various gauges such as 0.5 mm 2, 0.75 mm 2, 1 mm 2, 1.5 mm 2, 2.5 mm 2, 

4 mm 2, 6 mm 2, 10 mm 2, 16 mm 2, 25 mm 2 and many more.  

To find the value of wire and cable gauge value and their current carrying capacity, one can use 

the below calculations  

(i) To determine wire current capacity  

Current capacity = 6 x gauge of wire in square mm (mm 2) 

(ii) To determine cable current capacity  

Current capacity = 4 x gauge of cable in square mm (mm 2) 

Using these expressions, one  can say that for 1.5 -ton AC with a 5 -star rating and EER 3.63 

wire of 4 mm 2 or cable of 6 mm 2 is required.  

Table 1. Air Conditioner Energy -Saving Chart  

Type of AC  Model  Star Rating  Energy 

Efficiency 

Ratio (EER)  

Cooling 

capacity  

Power - 

Consumption  

(Watts/ Hr)  

Split AC  1 Ton  5 Star  3.63  3568.9  984  

1.5 Ton  3.59  5353.4  1490  

2 Ton  3.59  6212  1732  

0.8 Ton  3 Star  3.11  2524  812  

1 Ton  3.20  3493  1092  

1.5 Ton  3.17  4960  1566  

2 Ton  3.12  6044  1938  

1 Ton  2 Star  3.03  3502  1154  

1.5 Ton  2.99  5118  1709  

2 Ton  3.00  6610  2210  



47  

 
Field Technician ð Air Conditioner, Grade X I I  

 

PSS Central Institute of Vocational Education, NCERT, Bhopal  

 

Window AC  1 Ton  2 Star  2.81  3517  1250  

1.5 Ton  2.75  4800  1745  

1 Ton  3 Star  3.05  3530  1157  

1.5 Ton  2.92  4900  1676  

Common Problems in the Air conditioner  

Air conditioners are an essential part of daily life. In areas where temperatures drop is too low 

in winter or temperature rise is too high in summer, an efficient air conditioner is a must. It is 

important not to ignore its regular maintenance needs. In summer, we rely on air conditioners 

while sleeping, working in offices , or shopping in malls. Therefore, it is our responsibility to 

maintain them properly to prevent minor issues from affecting their overall efficiency. 

Furthermore, if a user is vigilant, they can detect early signs of developing problems and avoid 

costly r epairs. In Table 1, common problems, possible causes, and the necessary actions are 

outlined for reference.  

Table 1.  Common Air Conditioner problems, causes and their possible remedies  

Problem  Possible causes  Remedies  

Air conditioner 

unit is not 

turning ON 

 

a. Thermostat batteries not 

working  

b. Thermostat setting 

problem  

 

c. Circuit breaker 

inoperative  

a. Replace the batteries if they are dead. 

If the batteries are in working condition.  

b. Change the thermostat settings to 

determine whether the cooling m ode is 

ON at desired temperature.  

c. If the circuit breaker is tripped. Reset 

the circuit breaker by flipping the switch 

OFF and then ON.  

Air conditioner 

not blowing cold 

air  

Check the dirty air filter, 

which blocks the airflow of 

the unit  

Check and clean  the air filter every 

month. In case of completely choked 

filters, replace it with new one.  

Air conditioner 

freezing up  

 

a. Insufficient airflow  

 

 

 

b. Low refrigerant levels  

 

 

 

c. Thermostat Issues  

 

d. Blower motor problems  

 

e. Dirty Evaporator Coils  

 

a. Dirty air filters, blocked vents, or faulty 

fans can reduce airflow, causing the 

evaporator coil to become too cold and 

freeze up. Clean it or replace if necessary.  

b. Insufficient refrigerant can lower the 

pressure in the system, causing the 

evaporator co ils to freeze. Fill the 

refrigerant in the air conditioner to the 

specified limit.  

c. A malfunctioning thermostat may 

cause the air conditioner to run 

continuously, leading to freezing.  

d. Check the motor, replace it, in case of 

a damaged motor.  

e. If the coils are dirty, they canõt 

absorb heat properly, which can result 

in freezing. Clean the evaporator coils.  
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AC refrigerant 

leak  

a. Loose pipe fittings  

b. Damage in the copper 

pipe  

a. Tightens the loose fittings.  

b. Braze the damaged copper pipes.  

Air conditioner 

producing noise  

 

a. Refrigerant leak 

produces Hissing sound  

b. Relay problem produces 

clicking sound  

c. Blower motor produces 

thumping noises  

d. Compressor or fan motor 

produces Screeching 

noise  

e. Faulty circuit 

components produce 

buzzing sound  

a. Repair the  refrigerant leak.  

 

b. Replace the relay.  

 

c. Repair/ replace the blower motor.  

 

d. Change the compressor or fan motor.  

 

e. Replace the faulty component.  

Frozen 

evaporator coil  

 

Lack of air circulation  Unblocking vents and ducts, cleaning 

dirty air filters, and replacing faulty fans 

can help maintain sufficient airflow in the 

system.  

Electric control 
failure  

 

Frequent turn ON and OFF 
the air conditioner  

Make sure that the air conditioner should 
operate frequently. Check the electrical 
connections to  rectify the issue.  

Air conditioner 

leaking water 

outside  

 

a. Dirty air filters  

b. Improper installation  

c. Blocked drain pipe  

 

d. Low refrigerant levels  

a. Clean the air filters.  

b. Check the installation is okay.  

c. Clean the drain pipe and ensure that 

the slope of the drainpipe is maintained.  

d. Check the refrigerant level.  

Drainage 
problem  

 

The pipe may get clogged 
with dust, algae, and dirt  

To prevent this, make sure your drain 
line is regularly maintained, cleaned, and 
inspected.  

Sensor problem  

 

Check the sensor position  Correct the sensor placement. It should 

be placed near to the evaporator coil.  

Fan won't run  a. Wrong electrical supply  

 

 

b. Electrical connections in 

the motor terminal are not 

tight.  

c. For single -phase motors 

the capacitor is not wired in 

or is faulty  

d. Overloads have tripped 

out.  

a. Check whether the electrical supply 

matches the specifications mentioned at 

the motor nameplate.  

b. Check and tighten as necessary.  

 

c. If a capacitor is fitted check with a 

multimeter and replace  in case it is 

faulty.  

 

d. Replace the belts and re -align the 

drive.  
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Motor 

overheating or 

draws high 

current.  

a. Incorrect power supply  

 

 

b. Excessive dirt on the 

motor cooling fins so the 

heat is not able to dissipate.  

 

c. Excessive stopping or 

starting - 10 starts/hour is 

generally accepted  

a. Check whether the electrical supply 

matches with the guidelines indicated at 

the motor nameplate.  

 

b. Frequently clean the dirt and dust on 

the motor body and between the cooling 

fins.  

 

c. Check the control system and reduce 

the number of starts/hours as 

recommended.  

Indoor and 

outdoor unit 

does not start  

Fault in power supply  a. Check the power supply using a tester  

b. Check the MCB. It should be ON.  

Bad smell  a. Filter is choked  

b. No use for a long time  

a. Clea n the filter.  

b. Use deodorizer. Using a deodorizer can 

help eliminate unpleasant odours from 

your air conditioner, improving the air 

quality in your home or office.  

Louver not 

working  

Louver motor  a. Check the louver motor using a 

multimeter.  

Insufficient 

cooling  

Sensor (Thermistor) not 

working  

Check the variation in the resistance 

value of the sensor with change in 

temperature using the multimeter.  

Standard temperature ð 25 0 C 

Standard resistance ð 23 Kilo ohms  

High Electricity 

Bill  

Improper room insulation  Make sure that the room with AC should 

have proper insulation.  

Remote control 

not working  

Mode change  Check the mode button of the remote. 

Change the mode in case it does not 

respond in auto mode.  

Insufficient Air 

circulation  

 Louver direction  Adjust the direction of the louver swing 

as needed. The louver can be set to either 

a vertical swing or a horizontal swing, 

depending on your preference. Vertical 

swing directs airflow up and down, while 

horizontal swing adjusts airflow s ide to 

side, providing optimal air circulation and 

comfort.  

Low Fan speed  Remote speed controller  Check the fan motor and adjust its speed 

as necessary. Increasing the fan motor 

speed can enhance airflow and improve 

the overall cooling efficiency of the a ir 

conditioning system. Ensure that the 
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motor is functioning properly and that 

any settings or controls are adjusted to 

the desired speed for optimal 

performance.  

Repairing Procedures  

So far, we have discussed the common problems that occur in air conditioners, their causes, 

and the actions needed for repairs. Now, let us focus on repairing or replacing various parts of 

the air conditioner. Each part of the air conditioner may require different methods for 

replacement or repair. The technician shoul d listen carefully to the customer's complaints and, 

before proceeding, must assess the issue thoroughly before dismantling the air conditioner. For 

instance, if there is a problem with the outdoor unit fan motor, such as unusual noise or poor 

performance,  the technician should dismantle the outdoor unit to repair or replace the fan 

motor. Let us understand the procedure for dismantling and replacing the fan motor in the 

outdoor unit of the air conditioner.  

Practical Activity 3.1 Demonstrate the way to replace the outdoor fan motor.  

Material Required  

Outdoor unit, screwdriver, hammer, fan motor.  

Procedure  

Step 1.  Unscrew the bolts of the outdoor unit of an air conditioner as shown in Figure 3.3.  

 

Fig. 3.3 Unscrew the bolts of the outdoor unit  

Step 2. Remove the top cover and front cover as shown in Figure 3.4.  

  

Fig. 3.4 Removing the covers  

Step 3. Unscrew the fan bolts as shown in Figure 3.5.  

 

Fig. 3.5 Unscrewing of fan bolts  
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Step 4.  Detach the connection plate as shown in Figure 3.6.  

 

Fig. 3.6 Detaching the connection plate  

Step 5. Remove all the wires of a fan as shown in Figure 3.7.  

 

Fig. 3.7 Removing all the wires of a fan  

Step 6. Carefully, pull up the fan motor assembly as shown in Figure 3.8.  

 

Fig. 3.8 Pulling up the fan motor assembly  

Step 7. Lose the bolt then hit it with a hammer as shown in Figure 3.9.  

  

Fig. 3.9 Loosening of the bolts of fan  

Step 8. Now, remove all bolts of a fan as shown in Figure 3.10.  

 

Fig. 3.10 Removing all bolts of a fan  
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Step 9. Replace the fan motor with the  same rating as shown in Figure 3.11.  

 

Fig. 3.11 Replacing the fan motor  

Step 10.  Perform the reverse process to mantle the fan motor in the outdoor unit.  

Suppose, there is a problem with the indoor unit fan blower motor if it is making some noise or 

the  fan is not working well. In such cases, a technician should dismantle the indoor unit to 

replace or repair the blower fan motor. Let us understand the way to dismantle and replace the 

fan blower motor of the air conditioner indoor unit.  

Practical Activity  3.2 Demonstrate the way to replace the fan blower motor.  

Material Required  

Screwdriver, fan blower motor.  

Procedure  

(Follow the steps from 1 to step 10 from the practical activity 1.4 of chapter 1)  

Step 11. Remove the wire cover and use a flat head screwdriver to remove the wire clips as 

shown in Figure 3.12.  

 

Fig. 3.12 Removal of wire clips  

Note: Take a picture of the wire connections for later reference when putting it back together.  

Step 12. Then remove the Phillips type screwdriver to remove the  screws that fasten in these 

electrical wires as shown in Figure 3.13.  
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Fig. 3.13 Loosening of screws  

Step 13. Remove the wires once loosen as shown in Figure 3.14.  

 

Fig. 3.14 Wire removal  

Step 14.  Unclip the top of the electronic control box as shown in Figure 3.15.  

 

Fig. 3.15 Unclipping of electronic control box  

Step 15. Remove the two screws holding the two green/yellow wires in place as shown in 

Figure 3.16.  

 

Fig. 3.16 Removal of screw holders  
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Step 16. Remove the control box of the indoor unit as shown in Figure 3.17.  

 

Fig. 3.17 Removal of control box  

Step 17.  Remove all the screws of the heat exchanger or evaporator of the indoor unit as 

shown in Figure 3.18.  

  

Fig. 3.18 Removal of screw of  heat exchangers  

Step 18.  Remove the cover of the fan blower motor as shown in Figure 3.19.  

 

Fig. 3.19 Removal of the cover of fan blower motor  

Step 19. Spin the blower and remove its inside screw as shown in Figure 3.20.  

 

Fig. 3.20 Removal of the screws  

Step 20.  Remove and replace the fan blower motor as shown in Figure 3.21.  
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Fig. 3.21 Replacement of fan blower motor  

Step 21.  Perform the reverse process to re -assemble (mantle) the fan motor in the indoor unit 

of an air conditioner.  

Suppose, there is  a problem with the PCB of the indoor unit. In such cases, a technician should 

replace the PCB of the indoor unit. Let us understand the way to replace the PCB of an air 

conditioner indoor unit.  

Practical Activity 3.3 Demonstrate the way to replace the ind oor unit PCB.  

Material Required  

Indoor unit of air conditioner, new PCB, screwdriver, tester.  

Procedure  

(Follow the steps from 1 to step 13 from the practical activity 1.4 of chapter 1)  

Step 14. Switch off the main power supply. Unscrews using a tester and  remove the line and 

neutral wires from the indoor unit as shown in Figure 3.22 . 

 

 

Fig. 3.22 Connection removal  

Step 15. Read the instructions mention on the cover of the PCB as shown in Figure 3.23.  

  

Fig. 3.23 PCB instructions  

Step 16. Remove the side  cover of the indoor unit as shown in Figure 3.24.  


