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Definition and Principle >
Classification of Systems >
Terminology >

REFRIGERATION AND AIR CONDITIONING SYSTEM < Parts of a Refrigerator >
Vapour Compression Refrigerator (VCR) >
Vapour Absorption Refrigerator (VAR) >
Domestic Refrigerator >
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Empathy: Feeling the Need for Cooling Comfort

)

| /<
A

20.10.2025 23GET102 Basic Civil and Mechanical Engineering/Understanding Refrigeration & AC Terminology/D.Kubendran/SNSCT

]

Imagine stepping into a sweltering room on a scorching
summer day, then feeling that instant wave of relief as cool air
washes over you. This universal experience of discomfort—
and relief—drives innovation in HVAC systems worldwide.

A crucial insight: air conditioning doesn't create cold; it
removes heat. Understanding this fundamental principle
through the lens of human experience helps us appreciate why
precise terminology matters in refrigeration and air
conditioning.

Real people's thermal discomfort and their desire for
comfortable living and working environments fuel continuous
advancement in cooling technology.
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Key Terms to Know: The Refrigeration Cycle Basics

Compressor Condenser

The "heart" of the system that pumps refrigerant gas, A heat exchanger that cools hot refrigerant gas, releasing
raising both pressure and temperature to begin the cooling heat to the outside environment and transforming it into
cycle. liquid.

Expansion Device Evaporator

Creates a controlled pressure drop, causing refrigerant to Absorbs heat from indoor air, cooling the space as

flash and cool dramatically before entering the evaporator. refrigerant evaporates and returns to gaseous state.
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Define: Clarifying the Problem with Precise Language

In the Define stage of Design Thinking, we establish clear, shared understanding of key concepts. Precise terminology eliminates
ambiguity and enables effective problem-solving.

Ei Ei

Refrigerant Superheat & Subcool
The specialised working fluid that undergoes phase Critical temperature state measurements: superheat ensures
changes to transfer heat efficiently throughout the system. complete evaporation; subcool confirms full

condensation—both vital for efficiency.

Ei Ei

BTU Air Handler & AHU
British Thermal Unit—the standard measure of heat Air Handling Units that circulate and condition air inside
energy. Essential for properly sizing HVAC equipment to buildings, distributing comfort throughout occupied spaces.

match space requirements.
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The Human Impact of Terminology Confusion

When Words Matter Most

Misunderstanding technical terms isn't merely an academic concern—it
has real-world consequences. Poor system design stemming from
terminology confusion leads to inefficiency, excessive energy
consumption, and persistent occupant discomfort.

HVAC technicians depend on precise language to diagnose faults and
Implement solutions quickly, saving time and money. A shared vocabulary
bridges the gap between manufacturer specifications, installer capabilities,
and customer expectations.

Clear definitions empower consumers to make informed decisions about
their comfort investments, ask the right questions, and understand system
performance.
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Ideate: Exploring Innovations with Two-Stage
Systems

The Ideate stage encourages us to imagine better solutions. Understanding staging in
HVAC systems reveals opportunities for enhanced comfort and efficiency.

Single-Stage Systems

Simple on/off operation—either full power or completely off. Less efficient with
noticeable temperature swings and frequent cycling.

Two-Stage Systems

Operate at low capacity (typically 65%) most of the time, ramping to high
capacity only during peak demand. Delivers consistent comfort with
significant energy savings.

Variable-Speed Systems

Multiple speed settings enable precise temperature and humidity control,
adjusting output continuously to match actual load requirements.
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Visualising the Refrigeration Cycle & Staging

Compressor Condenser

Expansion Device

Evaporator
Understanding System Flow Real-World Analogy
The refrigeration cycle is a continuous loop where refrigerant Think of bicycle gears: single-speed systems are like pedalling one
transforms between liquid and gas states, moving heat from inside to gear up hills and down—inefficient and uncomfortable. Two-stage
outside. systems are like having gears for smooth adaptation to changing

conditions.
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Ideation in Action: Designing for User Comfort & Efficiency
How can understanding terminology inspire better HVAC solutions?
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Smart Components User-Centred Design -
P J Efficiency Goals
« Adaptive compressors responding to load . uieter operation for peaceful environments :
P _ P _ P _ J _ Q _ g o P « Reduced energy consumption
»  Electronic expansion valves with precise control <  Superior humidity control e
) ) o «  Lower utility bills
»  Next-generation low-GWP refrigerants * Intuitive smart controls

«  Minimised environmental impact

20.10.2025 23GET102 Basic Civil and Mechanical Engineering/Understanding Refrigeration & AC Terminology/D.Kubendran/SNSCT 9/10



/

Bringing It All Together: Why Terminology Matters

The Design Thinking stages—Empathy, Define, and Ideate—qguide us through understanding user needs, clarifying technical concepts with
precision, and generating innovative solutions. Mastering refrigeration and air conditioning terminology empowers engineers, technicians,

and consumers alike to create better, more efficient cooling systems.

Foundation for Innovation Effective Communication Problem-Solving Power

Precise language enables engineers and Shared vocabulary bridges gaps Clear definitions enable accurate
researchers to build upon existing between manufacturers, installers, diagnosis, efficient troubleshooting, and
knowledge, accelerating technological technicians, and consumers—ensuring effective solutions to complex thermal
advancement in HVAC systems. everyone speaks the same language. comfort challenges.

Reference : https://www.watertechnologies.com/handbook/chapter-34-air-conditioning-and-refrigeration-systems
https://www.geeksforgeeks.org/electrical-engineering/refrigeration-and-air-conditioning/
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