Automobile Air Conditioning
Unit II1
Design Automobile AC system: Load Calculations & Analysis- Design considerations for
achieving desired inside/room conditions with respect to prevailing outside/environment
conditions. Factors affecting/contributing towards the load on refrigeration & air
conditioning systems, Cooling & heating load calculations, Load calculations for automobiles,
Effect of air conditioning load on engine

1. What are the key factors affecting the load on refrigeration and air conditioning systems in
automobiles?

- The factors affecting the load on refrigeration and air conditioning systems in automobiles
include ambient temperature, humidity levels, solar radiation, and vehicle occupancy.

2. How are cooling and heating load calculations crucial in designing an automobile AC
system?

- Cooling and heating load calculations play a critical role in designing an efficient automobile
AC system by accurately determining the amount of heat that needs to be removed or added
to achieve desired inside conditions.

3. What considerations should be taken into account to achieve desired inside conditions in
relation to prevailing outside/environment conditions?

- Design considerations such as insulation, ventilation, heat transfer rate, and air circulation
should be considered to achieve desired inside conditions in automobiles relative to
prevailing outside/environment conditions.

4. How does the load calculation for automobiles differ from that of residential or commercial
buildings?

- The load calculation for automobiles differs from that of residential or commercial buildings
due to variations in vehicle size, shape, and usage patterns which impact the heat gain or loss
within the vehicle.

5. How does the air conditioning load impact the engine of an automobile?
- The air conditioning load can impact the engine of an automobile by increasing fuel
consumption and engine workload, leading to reduced overall vehicle efficiency.

6. What role do ambient temperature and humidity levels play in the load calculations for
automobile AC systems?

- Ambient temperature and humidity levels influence the heat transfer processes within the
automobile AC system, affecting the cooling and heating load calculations required to
maintain comfortable inside conditions.

7. Why is it important to analyze the prevailing outside/environment conditions when
designing an automobile AC system?

- Analyzing prevailing outside /environment conditions is crucial in designing an automobile
AC system as it helps in determining the optimal cooling and heating capacity required to
counteract external factors and maintain comfort inside the vehicle.

8. How do solar radiation and vehicle occupancy contribute to the load on refrigeration and
air conditioning systems in automobiles?



- Solar radiation and vehicle occupancy increase the heat load on refrigeration and air
conditioning systems in automobiles, requiring higher cooling capacity to offset the
additional heat generated.

9. What design considerations should be made to optimize the efficiency of an automobile AC
system?

- Design considerations such as selecting appropriate refrigerants, compressor sizing, duct
design, and insulation materials can help optimize the efficiency of an automobile AC system.

10. How can heat transfer rate be improved in an automobile AC system to achieve faster
cooling or heating?

- Improving heat transfer rate in an automobile AC system can be achieved through efficient
air distribution, proper insulation, and selecting high-performance components to enhance
the overall system efficiency.

11. What methods are commonly used for calculating cooling and heating loads in
automobiles?

- Common methods for calculating cooling and heating loads in automobiles include Manual
] calculations, heat transfer analysis, and software simulations to determine the optimal
system capacity for desired inside conditions.

12. How does the vehicle's design impact the cooling and heating load calculations for its AC
system?

- The vehicle's design, including size, shape, window placement, and insulation levels, directly
influences the heat gain or loss within the cabin, thus affecting the cooling and heating load
calculations required for the AC system.

13. What are the implications of underestimating the load calculations for an automobile AC
system?

- Underestimating the load calculations for an automobile AC system can result in inadequate
cooling or heating capacity, leading to discomfort for occupants, increased energy
consumption, and potential system malfunctions.

14. How can advancements in technology and materials influence the efficiency of automobile
AC systems?

- Advancements in technology and materials, such as variable refrigerant flow systems,
energy-efficient compressors, and smart control algorithms, can significantly improve the
efficiency and performance of automobile AC systems.

15. What strategies can be implemented to reduce the overall energy consumption of an
automobile AC system without compromising comfort?

- Implementing strategies such as regular maintenance, optimizing system settings, utilizing
eco-friendly refrigerants, and integrating smart cooling solutions can help reduce the energy
consumption of an automobile AC system while still maintaining desired comfort levels for
occupants.

MCQS:
1. Which of the following factors affect the load on refrigeration and air conditioning

systems in automobiles?
A) Outside temperature and humidity



B) Inside temperature and humidity
C) Vehicle speed

D) All of the above

Answer: D) All of the above

2. What should designers consider when designing an automobile AC system to achieve
desired inside conditions?

A) Insulation of the vehicle

B) Type of refrigerant used

C) Size of the cooling coils

D) All of the above

Answer: D) All of the above

3. How does the outside temperature affect the cooling load on an automobile AC system?
A) Higher outside temperatures result in higher cooling loads

B) Lower outside temperatures result in higher cooling loads

C) Outside temperature has no impact on cooling load

D) Outside temperature affects heating load, not cooling load

Answer: A) Higher outside temperatures result in higher cooling loads

4. What is the effect of air conditioning load on the engine of an automobile?
A) Decreased engine performance

B) Increased fuel consumption

C) Overheating of the engine

D) All of the above

Answer: D) All of the above

5. Which of the following is not a factor affecting cooling and heating load calculations for
automobiles?

A) Number of passengers in the vehicle

B) Size of the windows

C) Insulation of the vehicle

D) Weight of the vehicle

Answer: D) Weight of the vehicle

6. What role does the type of refrigerant used play in load calculations for automobile AC
systems?

A) It has no impact on load calculations

B) Different refrigerants have different cooling capacities

C) It affects the heating load, not the cooling load

D) It determines the size of the compressor

Answer: B) Different refrigerants have different cooling capacities

7. Which of the following is a key design consideration for achieving desired inside
conditions with respect to prevailing outside conditions?

A) Choosing a larger engine for better cooling

B) Adjusting the thermostat frequently

C) Insulating the vehicle

D) Using a higher capacity compressor

Answer: C) Insulating the vehicle



8. How does the speed of the vehicle impact the load on the AC system?
A) Higher speed results in higher cooling load

B) Lower speed results in higher cooling load

C) Speed has no impact on the load

D) Speed affects heating load, not cooling load

Answer: A) Higher speed results in higher cooling load

9. Which of the following is not a factor contributing towards the load on refrigeration and
air conditioning systems?

A) Vehicle size

B) Solar radiation

C) Occupant activity

D) Ventilation flow rate

Answer: A) Vehicle size

10. What effect does humidity have on the cooling load of an automobile AC system?
A) Higher humidity results in higher cooling load

B) Lower humidity results in higher cooling load

C) Humidity has no impact on the load

D) Humidity affects heating load, not cooling load

Answer: A) Higher humidity results in higher cooling load

11. What impact does insulation of the vehicle have on load calculations for AC systems?
A) It decreases the cooling load

B) Itincreases the heating load

C) It has no impact on load calculations

D) It decreases the overall load on the system

Answer: A) It decreases the cooling load

12. Why is it important to consider the inside temperature when designing an automobile
AC system?

A) Inside temperature affects the efficiency of the compressor

B) Inside temperature affects the comfort of passengers

C) Inside temperature has no impact on the system

D) Inside temperature determines the size of the condenser

Answer: B) Inside temperature affects the comfort of passengers

13. What is the purpose of cooling load calculations in automobile AC systems?
A) To determine the size of the engine

B) To design an efficient cooling system

C) To estimate fuel consumption

D) To calculate vehicle speed

Answer: B) To design an efficient cooling system

14. How does solar radiation contribute to the load on refrigeration and air conditioning
systems?

A) Solar radiation increases the cooling load

B) Solar radiation decreases the heating load

C) Solar radiation has no impact on the load

D) Solar radiation affects the insulation of the vehicle

Answer: A) Solar radiation increases the cooling load



15. Which of the following factors has the greatest impact on the load of refrigeration and
air conditioning systems in automobiles?

A) Outside temperature

B) Vehicle size

C) Occupant activity

D) Type of refrigerant used

Answer: C) Occupant activity

Unit IV

Air Distribution: Air Distribution Systems- Distribution ducting, sizing, supply / return ducts,
type of grills, diffusers, ventilation, air noise level, layout of duct systems for automobiles and
their impact on load calculations, Air Routing & Temperature Control - Objectives of the
dashboard re-circulating unit, automatic temperature control, controlling flow, control of air
handling systems & air flow through - evaporator care

1. What are the key components of an air distribution system?

- The key components of an air distribution system include distribution ducting, sizing,
supply/return ducts, types of grills, diffusers, ventilation, air noise levels, and layout of
duct systems.

2. How does the layout of duct systems in automobiles impact load calculations?

- The layout of duct systems in automobiles can impact load calculations by affecting the
flow and distribution of air throughout the vehicle, which in turn affects the heating or
cooling load required.

3. What are the objectives of the dashboard re-circulating unit in an air distribution
system?

- The dashboard re-circulating unit is designed to control the flow of air within the
vehicle, ensuring proper distribution and temperature control for passenger comfort.

4. How does automatic temperature control help in air distribution systems?

- Automatic temperature control helps maintain a consistent and comfortable
temperature within the space by adjusting airflow and temperature settings
automatically.

5. What are some common types of grills and diffusers used in air distribution systems?
- Common types of grills and diffusers used in air distribution systems include linear
diffusers, slot diffusers, swirl diffusers, and perforated diffusers.

6. How can air noise levels be reduced in an air distribution system?
- Air noise levels can be reduced through the use of noise-reducing components such as
acoustically insulated ducting and sound attenuators.

7. Why is proper sizing of distribution ducting important in an air distribution system?
- Proper sizing of distribution ducting is important to ensure that the system can
effectively deliver the required airflow to all areas of the space being conditioned.



8. How does controlling flow impact the performance of an air handling system?
- Controlling flow helps maintain the right balance of airflow throughout the system,
ensuring that each area receives the proper amount of conditioned air.

9. What is the role of evaporator care in air distribution systems?

- Proper care and maintenance of the evaporator are essential for ensuring the efficient
operation of the system and preventing issues such as reduced cooling capacity or airflow
blockages.

10. How does air routing play a role in temperature control in air distribution systems?
- Proper air routing ensures that conditioned air is directed to where it is needed most,
helping to maintain consistent temperatures throughout the space.

11. What are some common types of supply and return ducts used in air distribution
systems?

- Common types of supply and return ducts include round ducts, rectangular ducts, and
flexible ducting.

12. What are some factors to consider when designing the layout of duct systems in
automobiles?
- Factors to consider when designing the layout of duct systems in automobiles include
space constraints, airflow requirements, and the location of vents for optimal
distribution.

13. How does ventilation impact the overall effectiveness of an air distribution system?
- Proper ventilation helps ensure good air quality and circulation within the space, which
is essential for maintaining a healthy and comfortable indoor environment.

14. What are some considerations for controlling air flow through an air distribution
system?

- Considerations for controlling air flow include the use of dampers, variable air volume
systems, and proper balancing of air distribution to meet the needs of each area.

15. How does the type of diffuser used in an air distribution system affect air distribution?
- The type of diffuser used can impact the throw and spread of air within a space, affecting
how effectively conditioned air is distributed throughout the area.

MCQS:
1. What is the main purpose of distribution ducting in air distribution systems?
A. To distribute air evenly throughout a space
B. To filter out contaminants from the air
C. To regulate the temperature of the air
D. To enhance the noise level of the air
Answer: A. To distribute air evenly throughout a space

2. Which of the following is not a type of grill commonly used in air distribution
systems?

A. Supply grill

B. Return grill



C. Bar grill
D. Circular grill
Answer:. C. Bar grill

3. What is the purpose of diffusers in air distribution systems?
A. To control the flow of air
B. To increase the noise level of the air
C. To decrease ventilation in a space
D. To restrict airflow in ducts
Answer: To control the flow of air

4. What is the impact of the layout of duct systems for automobiles on load calculations?
A. It has no impact
B. It increases the load calculation
C. It decreases the load calculation
D. It depends on the type of vehicle
Answer: . B. It increases the load calculation

5. What are the objectives of the dashboard re-circulating unit in air routing and
temperature control?

A. To increase energy efficiency

B. To monitor air quality

C. To regulate air temperature

D. To control air flow direction
Answer: C. To regulate air temperature

6. What is the purpose of automatic temperature control in air handling systems?
A. To maintain a constant temperature
B. To increase air noise level
C. To decrease ventilation
D. To regulate airflow
Answer: A. To maintain a constant temperature

7. What is the key function of controlling flow in air distribution systems?
A. To ensure proper ventilation
B. To maximize noise level
C. To restrict airflow
D. To minimize temperature control
Answer: A. To ensure proper ventilation

8. What is the primary purpose of evaporator care in air distribution systems?
A. To maintain efficiency
B. To increase noise level
C. To decrease ventilation
D. To filter out contaminants
Answer: . A. To maintain efficiency

9. Which of the following is not a common type of supply duct in air distribution
systems?



A. Flex duct

B. Round duct

C. Rectangular duct

D. Triangle duct
Answer: D. Triangle duct

10. What is the main function of return ducts?
A. To return air to the air handling unit
B. To supply air to a space
C. To filter out contaminants from the air
D. To regulate temperature
Answer: A. To return air to the air handling unit

11. What is an acceptable air noise level in air distribution systems?
A. Less than 45 decibels
B. More than 75 decibels
C. Between 50-65 decibels
D. Between 70-85 decibels
Answer: C. Between 50-65 decibels

12. What is the purpose of ventilation in air distribution systems?
A. To provide fresh air and remove stale air
B. To increase noise level
C. To minimize air flow
D. To restrict airflow
Answer: A. To provide fresh air and remove stale air

13. How does the type of diffuser impact air distribution in a space?
A. It dictates the pattern and direction of airflow
B. It has no impact on airflow
C. It decreases air circulation
D. It increases noise level
Answer: A. It dictates the pattern and direction of airflow

14. Why is the sizing of ducts important in air distribution systems?
A. To ensure proper airflow and efficiency
B. To increase noise level
C. To decrease ventilation
D. To restrict air flow
Answer: A. To ensure proper airflow and efficiency

15. What role does the layout of air ducts play in efficient air distribution?
A. It determines how well air is dispersed throughout a space
B. It has no impact on air distribution
C. It decreases airflow
D. It increases noise level
Answer: A. It determines how well air is dispersed throughout a space



UNITV
AC Service & Control: Air Conditioning Service- Air conditioner maintenance & service -

removing & replacing Components. Compressor service, Testing, Diagnosis & trouble shooting
of air conditioning system, Refrigerant gas charging procedure &. Servicing of heater system, Air
Conditioning Control - Common controls such as thermostats, humidistat, control dampers,
pressure cut outs, relays.

1. What are the common components that may need to be removed and replaced during air
conditioning service?

Answer - Common components include filters, coils, fan blades, and capacitors.
2.How is compressor service typically conducted during air conditioning maintenance?

Answer - Compressor service involves checking for leaks, testing for proper functionality, and
lubricating moving parts if necessary.

3. What are the key steps in testing and diagnosis of an air conditioning system?

Answer - Testing and diagnosis involve checking refrigerant levels, inspecting electrical
connections, and verifying proper airflow.

4. How can you troubleshoot common issues with an air conditioning system?

Answer - Common troubleshooting steps include checking for clogged filters, assessing
thermostat settings, and inspecting for any leaks in the system.

5. What is the refrigerant gas charging procedure for an air conditioning unit?

Answer - The refrigerant gas charging procedure involves carefully measuring and adding the
correct amount of refrigerant to the system.

6. How can you service the heater system of an air conditioning unit?

Answer - Servicing the heater system may include cleaning the heating coils, checking for
blockages, and ensuring proper ventilation.

7. What are the common controls used in air conditioning systems?

Answer - Common controls include thermostats, humidistats, control dampers, pressure
cutouts, and relays.

8. How does a thermostat control temperature in an air conditioning system?

Answer - A thermostat regulates the temperature by turning the system on or off based on the
desired temperature setting.

9. Why is it important to properly maintain control dampers in an air conditioning system?

Answer - Control dampers help regulate airflow and maintain proper ventilation in the system,
ensuring efficient operation.



10. What is the function of a humidistat in an air conditioning system?

Answer - A humidistat measures and controls the humidity levels within the system, helping to
maintain a comfortable indoor environment.

11. How do pressure cutouts protect an air conditioning system?

Answer - Pressure cutouts monitor the system's pressure levels and can shut off the system if
pressure exceeds safe limits, preventing damage.

12. When should relays be inspected as part of air conditioning maintenance?

Answer - Relays should be inspected regularly to ensure proper functioning of electrical
components within the system.

13. What are some common signs that indicate a need for air conditioning service?

Answer - Common signs include reduced cooling efficiency, strange noises, unusual odors, and
frequent cycling on and off.

14. Why is it important to have regular maintenance performed on an air conditioning system?

Answer - Regular maintenance helps prevent potential issues, prolongs the lifespan of the
system, and ensures optimal performance and energy efficiency.

15. How can a professional HVAC technician help with air conditioning service and control?

Answer - A professional technician can conduct thorough inspections, diagnose problems
accurately, perform necessary repairs or replacements, and provide valuable maintenance tips
for optimal system performance.

MCQS:

1. What is the purpose of air conditioning service?

A. To maintain proper functioning of the air conditioner
B. To increase energy efficiency

C. To improve indoor air quality

D. All of the above

Answer: D. All of the above

2. Which component of an air conditioning system is responsible for compressing refrigerant?
A. Condenser

B. Evaporator

C. Compressor

D. Expansion valve

Answer: C. Compressor

3. What is the purpose of refrigerant gas charging in an air conditioning system?
A. To increase the cooling capacity of the system

B. To reduce energy consumption

C. To replenish lost refrigerant

D. To clean the system



Answer: C. To replenish lost refrigerant

4. Which component is often replaced during air conditioning maintenance for improved system
efficiency?

A. Evaporator coil

B. Condenser coil

C. Air filter

D. Thermostat

Answer: C. Air filter

5. What is the role of a pressure cut-out in an air conditioning system?
A. To regulate refrigerant flow

B. To protect the compressor from excessive pressure

C. To control indoor temperature

D. To initiate defrost cycle

Answer: B. To protect the compressor from excessive pressure

6. What is the purpose of a thermostat in an air conditioning system?
A. To control humidity levels

B. To control air flow

C. To regulate temperature

D. To protect the compressor

Answer: C. To regulate temperature

7. How can you diagnose a refrigerant leak in an air conditioning system?
A. by observing ice build-up on the evaporator coil

B. by detecting a hissing sound near the refrigerant lines

C. by checking the thermostat settings

D. by inspecting the air filter

Answer: B. by detecting a hissing sound near the refrigerant lines

8. How is the refrigerant gas charged into an air conditioning system?
A. through the condenser coil

B. through the compressor

C. through the expansion valve

D. through service ports

Answer: D. through service ports

9. What is the purpose of control dampers in an air conditioning system?
A. To regulate air flow

B. To filter air

C. To protect the compressor

D. To control temperature

Answer: A. To regulate air flow

10. What is a common method of testing the efficiency of an air conditioning system?



A. Measuring the temperature difference between the supply and return air

B. Checking the refrigerant level

C. Inspecting the compressor

D. Adjusting the thermostat settings

Answer: A. Measuring the temperature difference between the supply and return air

11. How does a humidistat contribute to air conditioning control?
A. by regulating temperature

B. by regulating humidity levels

C. by controlling air flow

D. by monitoring refrigerant levels

Answer: B. by regulating humidity levels

12. What component is responsible for starting and stopping the compressor in an air
conditioning system?

A. Pressure cut-out

B. Thermostat

C. Relay

D. Humidistat

Answer: C. Relay

13. Why is testing and diagnosis important in air conditioning service?
A. To avoid system breakdowns

B. To ensure optimal performance

C. To reduce energy consumption

D. All of the above

Answer: D. All of the above

14. What is a common troubleshooting method for an air conditioning system that is not cooling
properly?

A. Checking the thermostat

B. Inspecting the air filter

C. Testing the compressor

D. Replacing the refrigerant

Answer: A. Checking the thermostat

15. What is the purpose of servicing the heater system in an air conditioning unit?
A. To improve cooling efficiency

B. To prevent overheating

C. To increase energy consumption

D. To reduce humidity levels

Answer: D. To reduce humidity levels



