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➢ Introduction

➢ Air conditioning is the process of removing heat and moisture from the interior of

an occupied space to improve the comfort of occupants.

➢ Air conditioning can be used in both

domestic and commercial environments.

➢ This process is most used to achieve a more

comfortable interior environment, typically

for humans and other animals; however, air

conditioning is also used to cool and

dehumidify rooms filled with heat-producing

electronic devices, such as computer

servers, power amplifiers.

https://en.wikipedia.org/wiki/Computer_server
https://en.wikipedia.org/wiki/Power_amplifier
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➢ Introduction (cont.)

➢ Air conditioners often use a fan to distribute the

conditioned air to an enclosed space such as a building or

a car to improve thermal comfort and indoor air quality.

➢ Electric refrigerant-based AC units range from small units

that can cool a small bedroom, which can be carried by a

single unit, to massive units installed on the roof of office

towers that can cool an entire building.

➢ A complete system of heating, ventilation, and air conditioning is referred to as

HVAC. As of 2018, 1.5 billion air conditioning units were installed, with the

International Energy Agency expecting 5.6 billion units in use by 2050. Globally,

current air conditioning accounts for 1/5 of energy usage in buildings globally, and

the expected growth of the usage of air conditioning, will drive significant energy

demand growth.

https://en.wikipedia.org/wiki/Car
https://en.wikipedia.org/wiki/Thermal_comfort
https://en.wikipedia.org/wiki/Indoor_air_quality
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➢ Electrical air conditioning History

➢ The creation of the modern electrical air conditioning unit and

industry is credited to the American inventor Willis H. Carrier.

➢ The first air conditioner, designed and built in Buffalo, New York by

Carrier, began working on 17 July 1902.

➢ Designed to improve manufacturing process control in a printing plant, Carrier's

invention controlled not only temperature but also humidity.

➢ Later, Carrier's technology was applied to increase productivity in the workplace,

and The Carrier Air Conditioning Company of America was formed to meet rising

demand. Over time, air conditioning came to be used to improve comfort in homes

and automobiles as well.
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➢ Refrigerant development

➢ The first air conditioners and refrigerators employed

toxic or flammable gases, such as ammonia, methyl

chloride, or propane, that could result in fatal accidents.

➢ Thomas Midgley, Jr. created the first non-flammable,

non-toxic chlorofluorocarbon gas, Freon (R-12), in

1928.

➢ The name is a trademark name owned by DuPont for any chlorofluorocarbon 

(CFC), hydrochlorofluorocarbon (HCFC), or hydrofluorocarbon (HFC) refrigerant.

➢ The refrigerant names include a number indicating the molecular composition 

(e.g., R-11, R-12, R-22, R-134A). The blend most used in direct-expansion home 

and building comfort cooling is an HCFC known as chlorodifluoromethane (R-22). 
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➢ Refrigeration cycle

➢ Cooling in traditional AC systems is

accomplished using the vapor-compression

cycle, which uses the forced circulation and

phase change of a refrigerant between gas and

liquid to transfer heat.

➢ The vapor-compression cycle can occur

within a unitary, or packaged piece of

equipment; or within a chiller that is

connected to terminal cooling equipment on

its evaporator side and heat rejection

equipment on its condenser side.

A simple stylized diagram of the 

refrigeration cycle: 

1) condensing coil, 2) expansion valve, 

3) evaporator coil,  4) compressor

https://en.wikipedia.org/wiki/Condensing_coil
https://en.wikipedia.org/wiki/Thermal_expansion_valve
https://en.wikipedia.org/wiki/Evaporator_coil
https://en.wikipedia.org/wiki/Gas_compressor
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Installation types
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➢ 1) Window unit

➢ Window unit air conditioners are installed in an open

window. The interior air is cooled as a fan blows it

over the evaporator. On the exterior the heat drawn

from the interior is dissipated into the environment as

a second fan blows outside air over the condenser.

➢ A large house or building may have several such units, allowing each room to be

cooled separately.

➢ In 1971, General Electric introduced a popular portable in-window air conditioner

designed for convenience and portability.
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➢ 2) packaged terminal

➢ Packaged terminal air conditioner (PTAC) systems are also

known as wall-split air conditioning systems. PTACs, which are

frequently used in hotels, have two separate units (terminal

packages), the evaporative unit on the interior and the condensing

unit on the exterior, with an opening passing through the wall and

connecting them.

➢ PTAC systems may be adapted to provide heating in cold weather, either directly

by using an electric strip, gas, or other heater, or by reversing the refrigerant flow

to heat the interior and draw heat from the exterior air, converting the air

conditioner into a heat pump.
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➢ 3) Split systems

Split systems

central mini-split

➢ In both types, the inside-environment (evaporative) heat exchanger is separated

by some distance from the outside-environment (condensing unit) heat exchanger.

https://en.wikipedia.org/wiki/Heat_exchanger
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➢ Split central (ducted) system

➢ These are used in homes and businesses. In them, the indoor unit can be an air

handling unit or a fan coil unit, a mechanism to heat the air and filter is placed

inside a house or building and is connected to a condensing unit, which is outdoors.

➢ A user sets a desired temperature on the thermostat and the thermostat controls the

air handler to maintain the set temperature.
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➢ Mini-split (ductless) system
➢ A mini-split system typically supplies air conditioned and heated air to a single or a

few rooms of a building.

➢ The name mini-split is often used to refer to those mini-split systems that only

supply air to a single room.

➢ Multi-zone systems are a common application that allow up to 8 rooms (zones) to

be conditioned from a single outdoor unit.

➢ Multi-zone systems typically offer a variety of indoor unit styles including wall-

mounted, ceiling-mounted, ceiling recessed, and horizontal ducted. Mini-split

systems typically produce 9,000 to 36,000 BTU (9,500–38,000 kJ) per hour of

cooling to a single room or indoor unit. The first mini-split systems were sold in

1954-1968 by Mitsubishi Electric and Toshiba, in Japan.
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➢ Process applications

➢ Chemical and biological laboratories

➢ Cleanrooms to produce integrated circuits, in which very high levels of air

cleanliness and control of temperature and humidity are required for the success

of the process.

➢ Facilities for breeding laboratory animals. Food cooking and processing areas

➢ Hospital operating rooms.

➢ Industrial environments

➢ Mining

➢ Nuclear power facilities

➢ Physical testing facilities

➢ Plants and farm growing areas

➢ Textile manufacturing
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➢ Environmental impacts

❑ Power consumption and efficiency

Production of the electricity used to operate air conditioners has an environmental

impact, including the release of greenhouse gases.

According to a 2015 government survey, 87% of the homes in the United States

use air conditioning and 65% of those homes have central air conditioning.

Most of the homes with central air conditioning have programmable thermostats,

but approximately two-thirds of the homes with central air do not use this feature

to make their homes more energy efficient.
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