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1. Which principle describes the cooling effect achieved by allowing a gas to expand and then
compressing it back to its original state?

a) Boyle’s Law
b) Charles’s Law
c) Reversible Expansion
d) Joule’s Law

Answer: c) Reversible Expansion

Explanation: Reversible expansion involves allowing a gas to expand freely, absorbing heat
from its surroundings and cooling down. When the expanded gas is compressed back to its
original state, it releases the absorbed heat, resulting in a net cooling effect.

2. What process involves the sudden decrease in pressure of a gas leading to a drop in
temperature?

a) Throttling
b) Evaporation
c) Compression
d) Condensation

Answer: a) Throttling

Explanation: Throttling is a process where the pressure of a gas is rapidly reduced, typically
by passing it through a small orifice. This sudden decrease in pressure causes a drop in
temperature due to the Joule-Thomson effect, resulting in cooling.
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3. What is the primary cooling mechanism in a vortex tube?

a) Evaporation
b) Condensation
c) Adiabatic Demagnetization
d) Centrifugal Force

Answer: d) Centrifugal Force

Explanation: In a vortex tube, compressed air is injected tangentially into a chamber,
creating a swirling motion. Due to centrifugal force, the hot air migrates towards the outer
wall while the cold air remains towards the center, providing a cooling effect.

4. Which cycle describes the cooling effect achieved by reversing the magnetization of a
material in an adiabatic process?

a) Boot-strap cycle
b) Joule’s cycle
c) Reduced Ambient cycle
d) Adiabatic Demagnetization cycle

Answer: d) Adiabatic Demagnetization cycle

Explanation: Adiabatic demagnetization involves isolating a magnetic material from its
surroundings and then reversing its magnetization in an adiabatic process, leading to a
decrease in temperature.

5. What is the unit of refrigeration typically used to measure the cooling capacity of a
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refrigeration system?

a) Joule
b) Kelvin
c) BTU
d) Ton of Refrigeration

Answer: d) Ton of Refrigeration

Explanation: The ton of refrigeration is a unit used to measure the cooling capacity of a
refrigeration system. It represents the amount of heat absorbed in melting one ton of ice in
24 hours, which is approximately equal to 12,000 BTUs per hour.

6. Which cycle involves using expanding gases to achieve cooling without the need for a
compressor?

a) Joule’s cycle
b) Boot-strap cycle
c) Regenerative cooling cycle
d) Reduced Ambient cycle

Answer: c) Regenerative cooling cycle

Explanation: The regenerative cooling cycle utilizes the expansion of gases to achieve cooling
without the use of a compressor. It typically involves cyclically expanding and compressing
gases to achieve the desired cooling effect.

7. What is the coefficient of performance (COP) of a refrigeration system?
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a) Efficiency of the compressor
b) Ratio of cooling effect to work input
c) Rate of heat transfer
d) Thermal conductivity of the refrigerant

Answer: b) Ratio of cooling effect to work input

Explanation: The coefficient of performance (COP) of a refrigeration system is the ratio of the
cooling effect achieved to the work input required. It indicates how efficiently the system
converts input work into cooling output.

8. In which cooling process does a fluid change phase from liquid to gas, absorbing heat in
the process?

a) Condensation
b) Throttling
c) Evaporation
d) Compression

Answer: c) Evaporation

Explanation: Evaporation is a cooling process where a fluid changes phase from liquid to gas,
absorbing heat from its surroundings in the process. This results in a cooling effect.

9. Which cycle involves using the surrounding environment as a heat sink to cool a
refrigerant?

a) Reduced Ambient cycle
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b) Boot-strap cycle
c) Joule’s cycle
d) Regenerative cooling cycle

Answer: a) Reduced Ambient cycle

Explanation: The reduced ambient cycle utilizes the surrounding environment as a heat sink
to cool the refrigerant, typically by exploiting the temperature difference between the
refrigerant and the ambient air.

10. What principle underlies the operation of thermoelectric refrigeration systems?

a) Boyle’s Law
b) Peltier Effect
c) Carnot Efficiency
d) Charles’s Law

Answer: b) Peltier Effect

Explanation: Thermoelectric refrigeration systems operate based on the Peltier effect, which
describes the cooling effect produced by an electric current flowing through a junction
between two different conductors, resulting in a temperature difference.
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