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Scientists Develop Breakthrough in Refrigeration Technology
Description

A new cooling method called ionocaloric cooling has emerged, offering a safer alternative to traditional
refrigeration systems. Developed by researchers at the Lawrence Berkeley National Laboratory and the
University of California, Berkeley, this technology holds promise for reducing reliance on environmentally
harmful refrigerants.

Conventional refrigeration works by removing heat from a space using a fluid that changes from liquid to
gas and then back again. While effective, many refrigerants in use today are detrimental to the
environment. Researchers have introduced an innovative approach in 2023 that utilises the heat absorption
and release that occurs when materials change states, such as ice melting into water.

When ice melts, it absorbs heat from its surroundings, effectively cooling them. The ionocaloric method
employs charged particles, or ions, to induce this melting without raising the temperature. Salt, commonly
used to prevent ice formation on roads, plays a crucial role in this cycle.

The researchers believe that ionocaloric cooling could potentially match or surpass the efficiency of existing
refrigeration methods. The process involves running a current through the system, which shifts the melting
point of materials, prompting temperature changes. Experiments with a specific salt showed promising
results, achieving a significant temperature drop with minimal energy input.

Current refrigeration techniques often rely on high-global warming potential (GWP) gases, such as
hydrofluorocarbons (HFCs). The Kigali Amendment has seen countries pledge to reduce HFC use by at least
80% over the next 25 years. The ionocaloric cycle could play a significant role in this reduction.

Researchers are now focused on moving this technology from the lab to commercial applications, where it
could also provide heating solutions. Ongoing studies are testing various salts for optimal performance.
Further experimentation is needed to address practical engineering challenges, setting the stage for future
developments in cooling technology.
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Vocabulary List:

lonocaloric /,a1.0u.nov'keel.ar.1k/ (noun):

Refrigerant /ri'fridzarant/ (noun):

lon /'ar.on/ (noun):

Melting point /'meltin point/ (noun):
Hydrofluorocarbons /,hai.drav.flva.rav'ka:.banz/ (noun):

oOUu ks wWwNE

Global warming potential /,glov.bal 'wo:r.min pa'ten.fal/ (noun):

Comprehension Questions

Multiple Choice

1. What is the new cooling method developed by researchers at the Lawrence Berkeley National Laboratory?
Option: lonothermal cooling
Option: lonocaloric cooling
Option: Hydrothermal cooling
Option: Cryogenic cooling

2. In what year did researchers introduce the ionocaloric cooling method?

Option: 2020
Option: 2021
Option: 2022
Option: 2023

3. What role does salt play in the ionocaloric cooling method?

Option: Enhances heat retention
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Option: Induces melting
Option: Absorbs cold air
Option: Prevents gas formation

4. Current refrigeration techniques often rely on which type of gases?

Option: Low-global warming potential gases
Option: Natural gases

Option: High-global warming potential gases
Option: Non-toxic gases

5. What is the main advantage of ionocaloric cooling over traditional methods?
Option: Lower cost
Option: Higher maintenance

Option: Safer and environmentally friendly
Option: Quicker cooling time

6. What does the ionocaloric method utilize to induce temperature changes?
Option: Liquid nitrogen
Option: Charged particles (ions)

Option: Refrigerant gases
Option: Compressors

True-False

7. lonocaloric cooling is a method that requires traditional refrigerants.

8. The ionocaloric method is based on the melting of materials.

9. The Kigali Amendment aims to increase the use of hydrofluorocarbons (HFCs).

10. Researchers are testing various salts for the ionocaloric cooling process.

11. lonocaloric cooling technology has already been fully commercialized.

12. The ionocaloric method could potentially surpass the efficiency of existing refrigeration methods.

Gap-Fill
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13. The new cooling method called could reduce reliance on harmful refrigerants.
14. When ice melts, it heat from its surroundings.

15. Current refrigeration techniques often rely on high-global warming potential (GWP)

16. The ionocaloric cycle could play a significant role in the of HFC usage.
17. Researchers aim to move the ionocaloric technology from the lab to

applications.

18. Experiments with a specific salt showed a significant temperature with

minimal energy input.

Answer

Multiple Choice: 1. lonocaloric cooling 2. 2023 3. Induces melting 4. High-global warming potential gases
5. Safer and environmentally friendly 6. Charged particles (ions)

True-False: 7. False 8. True 9. False 10. True 11. False 12. True

Gap-Fill: 13. ionocaloric cooling 14. absorbs 15. gases 16. reduction 17. commercial 18. drop

Vocabulary quizzes

Multiple Choice ( Select the Correct answer for each question. )

1. What is a common use for a tampon?

Option: Contraception
Option: Menstrual hygiene
Option: Infection prevention
Option: Surgical assistance

2. Which of the following substances is considered toxic?
Option: Water
Option: Oxygen
Option: Lead

Page 4
www.esl-news.com



ESL-NEWS
www.esl-news.com

Option: Glucose

. Which of the following is a primary symptom of fatigue?

Option: Increased energy
Option: Drowsiness
Option: Hyperactivity
Option: Euphoria

. What is a single-celled organism classified as a bacterium?
Option: Virus
Option: Fungi
Option: Protozoa
Option: Eubacteria

. The term 'inflate' typically refers to what action?

Option: Deplete
Option: Expand
Option: Compress
Option: Contract

. What is the primary function of DNA?

Option: Energy production

Option: Genetic information storage
Option: Cell respiration

Option: Protein synthesis

. What does the term 'discharge’' refer to in medical terms?

Option: Release of fluid
Option: Infection
Option: Surgery
Option: Diagnosis

. Microtubules are primarily involved in which cellular function?

Option: Energy production
Option: Structural support
Option: Protein synthesis

Option: Genetic replication

. What is the body's natural response to infection or injury called?
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Option: Euphoria
Option: Asthenia
Option: Inflammation
Option: Amnesia

. What is a common environmental concern associated with hydrofluorocarbons?

Option: Acid rain

Option: Ozone depletion

Option: Global warming potential
Option: Water pollution

Gap-Fill ( Fill in the blanks with the correct word from the vocabulary list. )

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

to

. Certain chemicals can have a effect on human health.
Toxic substances can in the bloodstream over time.
In nature, species often engage in for resources.
A scientific is a proposed explanation for a phenomenon.
Genetic can lead to variations in a species.
Proteins can into larger structures called fibrils in diseases.
The is a fruit known for its numerous health benefits.
Antibiotic is a growing concern in medicine.
A is a substance used in cooling systems.
The of a substance defines the temperature at which it transitions from solid
liquid.

Matching Sentences ( Match each definition to the correct word from the vocabulary list. )

21. Fluorescence is the emission of light by a substance that has absorbed light or other electromagnetic
radiation.
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22.

Amyloidosis is a disorder characterized by the accumulation of amyloid proteins in organs andtissues.

23.

Fibrils are thread-like structures formed by proteins and are associated with various diseases.

24,

lonocaloric materials are related to changes in thermal properties when ions are applied.

25.

Global warming potential is a measure of how much heat a greenhouse gas traps in the atmosphere.

26.

A compound is a substance formed when two or more elements chemically bond together.

27.

Resistance refers to the ability of an organism to withstand harmful effects from antibiotics.

28.

Many substances can be classified as toxic depending on their effects on biological organisms.

29.

When a foreign object is lodged in the throat, it can obstruct breathing.

30.

Hydrofluorocarbons are compounds often used in refrigeration that pose a risk to global warming.

Answer

Multiple Choice: 1. Menstrual hygiene 2. Lead 3. Drowsiness 4. Eubacteria 5. Expand 6. Genetic information
storage 7. Release of fluid 8. Structural support 9. Inflammation 10. Global warming potential

Gap-Fill: 11. detrimental 12. accumulates 13. competing 14. hypothesis 15. mutations 16. aggregate

17. pomegranate 18. resistance 19. refrigerant 20. melting point

Matching sentence: 1. fluorescence 2. Amyloidosis 3. fibrils 4. lonocaloric 5. Global warming potential

6. Compound 7. Resistance 8. Toxic 9. Lodged 10. Hydrofluorocarbons
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