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Notes for END SEM Examination  

Que 1 Multiple choice Questions ( Unit 3,Unit 4 & Unit 5) 

Unit 3: Insulated Systems 

1. What is the primary factor in determining the economical thickness of insulation? 

• a) Thermal conductivity of the material 

• b) Cost of energy savings 

• c) Ambient temperature 

• d) Type of insulation material 

Answer: b) Cost of energy savings 

2. Which of the following is NOT a commonly used low-temperature insulation material? 

• a) Expanded polystyrene (EPS) 

• b) Polyurethane foam 

• c) Glass wool 

• d) Rubber 

Answer: d) Rubber 

3. Why is relative humidity important in the selection of insulation materials? 

• a) It determines the insulation thickness needed 

• b) High humidity can cause condensation inside insulation, reducing its effectiveness 

• c) It affects the color of the insulation material 

• d) Relative humidity does not influence insulation selection 

Answer: b) High humidity can cause condensation inside insulation, reducing its 

effectiveness 

4. What is the primary purpose of air distribution in reducing heat loss? 

• a) To increase the insulation thickness 
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• b) To circulate the warm air in the system 

• c) To prevent condensation from forming on the insulation 

• d) To create turbulence that reduces heat transfer 

Answer: b) To circulate the warm air in the system 

5. Which of the following is NOT a benefit of insulated systems in refrigeration and HVAC 

applications? 

• a) Reduced energy consumption 

• b) Prevention of heat gain or loss 

• c) Increased operating costs 

• d) Protection of pipes from environmental damage 

Answer: c) Increased operating costs 

 

Unit 4: Cables and Wiring 

6. What is a key advantage of cryocables in electrical systems? 

• a) They are used in high-temperature applications 

• b) They operate at very low temperatures with minimal energy loss 

• c) They are cheaper than conventional cables 

• d) They do not require any cooling systems 

Answer: b) They operate at very low temperatures with minimal energy loss 

7. Which material is used to cool liquid nitrogen (LN2) cooled cables? 

• a) Liquid oxygen 

• b) Cryogenic fluids 

• c) Liquid nitrogen 

• d) Liquid helium 



SY B VOC REFRIGERATION AND AIR CONDITIONING       

 

SUBJECT: Refrigeration & Air-conditioning Material – I                        SEM I 

                                

Answer: c) Liquid nitrogen 

8. What is the primary advantage of superconducting cables? 

• a) They are cheaper to produce than conventional cables 

• b) They can carry much higher currents with minimal resistance 

• c) They do not require insulation 

• d) They function at ambient temperature 

Answer: b) They can carry much higher currents with minimal resistance 

9. Which of the following cables is specifically designed for cryogenic applications? 

• a) Standard PVC cables 

• b) Liquid hydrogen cooled cables 

• c) Copper wire cables 

• d) Fiber optic cables 

Answer: b) Liquid hydrogen cooled cables 

10. What is a super magnet typically used for in cryogenic systems? 

• a) To cool cables to ultra-low temperatures 

• b) To generate electricity in superconducting generators 

• c) To heat cables during installation 

• d) To insulate cables in cryogenic environments 

Answer: b) To generate electricity in superconducting generators 

 

Unit 5: RAC Materials 

11. Which material is commonly used for the construction of refrigerant ducts in HVAC systems? 

• a) Steel 
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• b) Aluminum 

• c) Copper 

• d) PVC 

Answer: b) Aluminum 

12. Which material is preferred for evaporators in refrigeration systems due to its high thermal 

conductivity? 

• a) Aluminum 

• b) Stainless steel 

• c) Copper 

• d) Cast iron 

Answer: c) Copper 

13. Which material is most commonly used for compressors in refrigeration and air conditioning 

systems? 

• a) Aluminum 

• b) Steel 

• c) Stainless steel 

• d) Cast iron 

Answer: b) Steel 

14. Which material is commonly used in condensers to enhance heat transfer in refrigeration 

systems? 

• a) Copper 

• b) Aluminum 

• c) Stainless steel 

• d) Plastic 

Answer: a) Copper 
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15. Why is copper commonly used in refrigeration components such as evaporators and 

condensers? 

• a) It is lightweight and easy to install 

• b) It has excellent corrosion resistance 

• c) It has high thermal conductivity, which helps with efficient heat transfer 

• d) It is cheaper than aluminum and steel 

Answer: c) It has high thermal conductivity, which helps with efficient heat transfer 

 

Q 2 Match the pair 

Unit 3: Insulated Systems 

Match the following insulation-related concepts with their descriptions: 

A B 

1. Economical thickness of 

insulation 

a. Insulation material choice based on environmental factors like 

temperature and humidity. 

2. Low-temperature insulations 

b. Prevents heat gain or loss by optimizing material thickness relative to 

energy savings. 

3. Importance of relative 

humidity 

c. Used in refrigeration, cryogenic systems, and other low-temperature 

applications. 

4. Air distribution for reducing 

heat loss 

d. Ensures effective thermal control, especially for sensitive systems like 

air conditioning. 

Answer: 

• 1 → b. Prevents heat gain or loss by optimizing material thickness relative to energy 

savings. 

• 2 → c. Used in refrigeration, cryogenic systems, and other low-temperature applications. 

• 3 → a. Insulation material choice based on environmental factors like temperature and 

humidity. 

• 4 → d. Ensures effective thermal control, especially for sensitive systems like air 

conditioning. 
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Unit 4: Cables and Wiring 

Match the following cable and wiring terms with their correct descriptions: 

A B 

1. Cryocables a. Used in high-efficiency electrical transmission at low temperatures. 

2. Liquid Nitrogen (LN2) cooled 

cables 

b. Superconducting cables that need cooling with liquid nitrogen for 

efficient performance. 

3. A.C. Superconducting cables c. High-temperature cables designed to operate at ambient temperatures. 

4. Super magnet d. Essential for generating electricity in superconducting generators. 

Answer: 

• 1 → a. Used in high-efficiency electrical transmission at low temperatures. 

• 2 → b. Superconducting cables that need cooling with liquid nitrogen for efficient 

performance. 

• 3 → c. High-temperature cables designed to operate at ambient temperatures. 

• 4 → d. Essential for generating electricity in superconducting generators. 

Unit 5: RAC Materials 

Match the following refrigeration components with their common materials: 

A B 

1. Evaporator material a. Steel or cast iron, providing durability and structural strength. 

2. Compressor material b. Copper or aluminum, preferred for good thermal conductivity. 

3. Condenser material c. Copper, known for its high thermal conductivity and heat dissipation properties. 

4. Duct material d. Aluminum, lightweight and resistant to corrosion, often used for air distribution. 

Answer: 

• 1 → b. Copper or aluminum, preferred for good thermal conductivity. 

• 2 → a. Steel or cast iron, providing durability and structural strength. 

• 3 → c. Copper, known for its high thermal conductivity and heat dissipation properties. 
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• 4 → d. Aluminum, lightweight and resistant to corrosion, often used for air distribution. 

 

Unit 3_ Theory Questions 

Q 1  What is the economical thickness of insulation, and how is it 

determined? 

Answer: 

The economical thickness of insulation is the thickness at which the cost of insulation 

material and the savings in energy consumption (due to reduced heat loss or gain) are 

optimized. The goal is to find a balance where the insulation thickness is sufficient to 

minimize heat loss without being too thick, which would unnecessarily increase the cost of 

materials. It is determined by considering factors like: 

• The thermal conductivity of the insulation material. 

• The temperature difference between the surface and the surrounding environment. 

• The cost of energy savings compared to the material cost of the insulation. 

As insulation thickness increases, heat loss decreases, but the cost of additional insulation 

may not justify the further reduction in energy loss. The optimal thickness minimizes the total 

cost over time, accounting for both material and energy expenses. 

Q 2  What are some common types of insulated systems used in HVAC and 

refrigeration? 

Answer: 

Common insulated systems include: 

• Insulated pipes: Used to reduce heat loss or gain in piping systems, especially in refrigeration 

and HVAC installations. 

• Insulated walls and ceilings: Applied in buildings and cold storage facilities to maintain 

temperature control and reduce energy consumption. 

• Insulated ducts: Air ducts in HVAC systems are often insulated to prevent heat loss during air 

distribution, especially in large systems where maintaining efficiency is critical. 

• Insulated tanks: Used for storage of cryogenic liquids or chilled water, preventing 

temperature variations. 
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These systems use various materials like polyurethane foam, fiberglass, or mineral wool to 

minimize energy loss while maintaining required temperatures in different applications, such 

as in refrigeration systems or building heating and cooling. 

Q 3 What types of low-temperature insulations are commonly used, and 

why are they important? 

Answer: 

Low-temperature insulations are materials designed to maintain efficiency in extreme cold 

environments, such as in refrigeration, cryogenics, and liquefied gas storage. Common types 

include: 

• Polyurethane foam: It has low thermal conductivity and is used in cold storage and 

refrigeration systems. 

• Fiberglass: Another common insulator, used for low-temperature applications due to its 

ability to reduce heat transfer. 

• Aerogel: Known for its excellent insulating properties, often used in cryogenic systems. 

• Extruded polystyrene (XPS): Used for low-temperature applications like refrigerated 

transport and cold storage. 

Low-temperature insulations are crucial because they help reduce energy consumption by 

maintaining the desired temperature inside refrigerated systems or tanks. Without proper 

insulation, the system would require more energy to compensate for the heat gain, leading to 

higher operational costs 

Q 4 Why is relative humidity important in selecting insulation materials? 

Answer: 

Relative humidity plays a critical role in the performance of insulation materials because 

high humidity levels can lead to condensation within the insulation, reducing its thermal 

effectiveness. If the insulation absorbs moisture, it loses its ability to resist heat flow, which in 

turn increases energy costs. Materials such as fiberglass or mineral wool are particularly 

sensitive to moisture, as they can become saturated and lose their insulating properties. 

Therefore, when selecting insulation materials, it is important to consider the relative 

humidity of the environment. In high-humidity conditions, vapor barriers or moisture-

resistant insulation materials (such as closed-cell foam) are recommended to prevent 

moisture absorption and ensure the insulation maintains its efficiency over time. 
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Q 5 How does air distribution help in reducing heat loss in insulated 

systems? 

Answer: 

Air distribution plays an important role in reducing heat loss by ensuring that heated or 

cooled air is effectively circulated throughout the system. In HVAC systems, for example, 

the proper distribution of air helps to maintain consistent temperatures, preventing 

localized heat loss and ensuring that insulated areas are kept at the desired temperature. 

By using well-designed ducts and ensuring good airflow, the system can reduce energy 

consumption and minimize heat loss. Insulated air ducts prevent the heat from escaping into 

the surrounding environment, and when the air is properly distributed, it avoids the need for 

overcooling or overheating, thus saving energy. 

Additionally, effective air distribution in systems like refrigeration units ensures that chilled 

air is evenly spread, reducing the workload on compressors and increasing system efficiency. 

Proper air distribution combined with insulation ensures that energy is used more efficiently, 

leading to cost savings and better temperature control. 

 

Unit 4_ Theory Questions 

Q 1 What are cryocables, and why are they used? 

Answer: 

Cryocables are specially designed electrical cables used for transmission of power at 

extremely low temperatures, typically below -150°C. These cables are crucial in cryogenic 

applications, where high-efficiency power transmission is needed without significant energy 

losses due to resistance. At low temperatures, the resistance of certain materials, such 

as copper and aluminum, decreases drastically, allowing for highly efficient energy 

transmission. Cryocables are commonly used in applications like superconducting power 

grids and high-energy physics experiments, where minimal resistance and high current-

carrying capacity are required. These cables often need to be cooled using cryogenic liquids 

like liquid nitrogen or liquid helium to maintain their superconducting state. 

Q 2 What is the economic advantage of using cryocables in power 

transmission? 
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Answer: 

The economic advantage of using cryocables lies in their ability to transmit electrical power 

with minimal energy loss due to the low resistance of the cables at cryogenic temperatures. 

This can significantly reduce the operating costs of power transmission systems over long 

distances. Although the initial cost of installation is high due to the need for cooling systems 

(like liquid nitrogen), the overall cost is often offset by the lower energy losses in the 

system. Over time, the higher efficiency of cryocables can lead to savings in power 

generation costs and reduced transmission losses, making them a viable option for high-

capacity, long-distance electrical transmission in specialized applications such 

as superconducting power grids or energy storage systems. 

Q 3 What are A.C. superconducting cables, and how do they differ from 

conventional cables? 

Answer: 

A.C. superconducting cables are cables designed to transmit alternating current 

(A.C.) with zero electrical resistance when cooled below their critical 

temperature. Unlike conventional cables, which suffer from resistive 

losses (Joule heating), superconducting cables have the ability to carry much 

higher currents without losing energy. These cables are typically made 

from high-temperature superconducting materials such as YBCO (Yttrium Barium 

Copper Oxide) or BSCCO (Bismuth Strontium Calcium Copper Oxide). They are 

mainly used in power grids where high current capacity is needed over long 

distances. Their key advantage over conventional cables is the ability 

to transmit more power with lower losses, especially when combined with 

cooling technologies like liquid nitrogen to maintain their superconducting 

state. 

Q 4   How do liquid nitrogen (LN2) cooled cables work in high-power 

applications? 

Answer: 

Liquid nitrogen (LN2) cooled cables are used in high-power electrical transmission systems 

to maintain the superconducting state of the material used in the cables. Liquid nitrogen, with 

a boiling point of -196°C, is used to cool the cables to temperatures where the resistance of 

superconducting materials is nearly zero. When the cables are kept at these cryogenic 

temperatures, they can carry large amounts of electrical current with no energy loss due to 
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heat generation, which is common in standard cables. LN2 cooled cables are particularly 

useful in superconducting power transmission systems, where reducing energy losses is 

crucial for long-distance, high-capacity power transmission. The cooling systems 

require insulated tanks and pumping mechanisms to circulate the liquid nitrogen and 

maintain the required low temperatures. 

Q 5  What are liquid hydrogen (LH2) cooled cables, and how do they 

function in electrical systems? 

Answer: 

Liquid hydrogen (LH2) cooled cables are similar to LN2 cooled cables but use liquid 

hydrogen as the cooling medium. Liquid hydrogen, with a boiling point of -253°C, provides 

even lower temperatures than liquid nitrogen, making it suitable for high-temperature 

superconductors that require very low temperatures to exhibit superconductivity. These 

cables are used in extremely high-power applications, such as superconducting 

generators and advanced power grids, where both high efficiency and very high current 

capacities are needed. The advantage of liquid hydrogen is its ability to maintain lower 

temperatures, but it comes with challenges related to storage, handling, and cost. Like LN2 

cooled cables, LH2 cables are used to reduce transmission losses in power systems, making 

them ideal for future energy infrastructure. 

 

Unit 5_ Theory Questions 

Q 1  What materials are commonly used in refrigeration components, and 

why are they chosen? 

Answer: 

Refrigeration components such as evaporators, compressors, and condensers rely on 

specific materials that offer both durability and optimal performance. The materials chosen for 

refrigeration systems are typically selected based on their thermal conductivity, corrosion 

resistance, strength, and cost-effectiveness. 

• Copper is the most commonly used material in evaporators, condensers, and refrigerant 

piping because it has excellent thermal conductivity, meaning it can quickly transfer heat, 

making refrigeration processes more efficient. 
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• Aluminum is also widely used in evaporators and condenser coils due to its light weight 

and good thermal properties. It is more cost-effective than copper and offers good resistance 

to corrosion, although it is not as thermally conductive as copper. 

• Steel and stainless steel are used in compressors and other structural components because 

they offer strength and durability. Stainless steel has the added advantage of being resistant 

to corrosion, which is particularly important in harsh environments. 

• Plastic and rubber are sometimes used for insulation and seals, offering insulation 

properties and flexibility. 

Q 2  What material is typically used in the construction of ducts for HVAC 

and refrigeration systems, and why? 

Answer: 

The materials used for duct construction in HVAC and refrigeration systems are selected 

based on their strength, corrosion resistance, thermal insulation properties, and ease of 

installation. The most commonly used materials for ducts include: 

• Galvanized Steel: This is one of the most popular materials for air ducts due to its strength, 

durability, and resistance to corrosion. Galvanized steel is coated with a layer of zinc to prevent 

rust, making it ideal for air distribution systems where there is moisture or humidity. It is also 

relatively easy to fabricate and install. 

• Aluminum: Lightweight, resistant to corrosion, and easily shaped, aluminum 

ducts are commonly used in situations where weight is a concern. Aluminum does not 

rust and is easier to handle and install compared to steel, making it a popular choice 

for both residential and commercial HVAC systems. 

• Flexible Ducting (e.g., PVC or polyester): Flexible ducts made from materials 

like PVC or polyester are used in applications where flexibility is required, such as in 

tight spaces or areas requiring quick installation. While they are more cost-effective 

and easy to install, they tend to have lower durability and are less efficient in terms of 

heat retention. 

Q 3 What materials are used in the construction of evaporators, and why 

are they selected? 

Answer: 

Evaporators are essential components in refrigeration systems that allow heat to be absorbed 

from the surroundings, typically by evaporating a refrigerant. The materials used 
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in evaporator coils need to have high thermal conductivity to efficiently transfer heat from 

the air or fluid to the refrigerant. The most common materials used for evaporators include: 

• Copper: Copper is the most common material used for evaporator coils because of 

its excellent thermal conductivity, which allows for efficient heat transfer. Copper is also 

resistant to corrosion and can be easily formed into coils for compact designs. 

• Aluminum: Aluminum is also widely used for evaporators because it is lightweight and 

offers good thermal conductivity, though it is not as efficient as copper. It is often used in 

applications where weight is a factor, such as in air conditioners and portable refrigeration 

units. 

• Stainless Steel: In some industrial applications, stainless steel is used for evaporators due to 

its high strength, corrosion resistance, and durability. It is particularly used in applications 

where the evaporator will be exposed to harsh chemicals or environments. 

Q 4 What materials are used in compressors, and what properties make 

them suitable for this application? 

Answer: 

Compressors are the heart of refrigeration systems, responsible for compressing the 

refrigerant gas and circulating it through the system. The materials used for compressors 

must have high strength, corrosion resistance, and durability to handle the high pressures 

and temperatures involved in compression. Common materials used in compressor 

construction include: 

• Cast Iron: Cast iron is often used in the construction of compressor housings due to 

its strength, rigidity, and ability to withstand high-pressure conditions. Cast iron is durable, cost-

effective, and can handle the vibration and stress experienced by compressors in operation. 

• Steel: Steel is another common material for compressor parts such as pistons, shafts, 

and crankcases. It offers strength and resistance to deformation under high pressure and 

temperature. Stainless steel may also be used in certain high-end compressors for its added 

corrosion resistance. 

• Aluminum: In smaller or lighter compressor models, aluminum may be used for parts like 

the piston or valve plates because it is lighter and easier to machine. Aluminum is also 

resistant to corrosion and helps reduce the overall weight of the compressor. 

Q 5 What materials are typically used for condensers in 

refrigeration systems, and why? 
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Answer: 

Condensers in refrigeration systems are responsible for releasing the heat absorbed 

by the refrigerant in the evaporator. To facilitate the efficient transfer of heat from 

the refrigerant to the surrounding environment, condenser materials must 

have high thermal conductivity and corrosion resistance. Common materials 

used for condensers include: 

• Copper: Copper is the most commonly used material for condenser coils because 

of its excellent thermal conductivity. Copper allows for rapid heat dissipation, 

making it highly efficient in condenser applications. It is also relatively resistant to 

corrosion, especially when used with coatings. 

• Aluminum: Aluminum is another popular material for condenser coils. It 

is lightweight, cost-effective, and resistant to corrosion. Aluminum's thermal 

conductivity is not as high as copper's, but it is still effective for many applications. 

Aluminum is often used in air-cooled condensers. 

• Stainless Steel: For applications where the condenser will be exposed to harsh 

chemicals or environments, stainless steel may be used. It offers high strength, 

excellent corrosion resistance, and is ideal for marine refrigeration systems 

where saltwater exposure is common. 

The choice of material depends on the specific refrigeration application, such as 

whether the system will be used in a commercial, industrial, 

or residential setting, as well as the environmental factors such as corrosion risk 

and required thermal efficiency. 

 


