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Que significa feel en el aire acondicionado

Para qué sirve la funcion Feel de los aire acondicionados Algunas funciones del aire acondicionado son desaprovechadas de gran manera y generan un gasto de energia innecesario por no saber cémo usarlas, ademas de la falta de programacion. Este es el caso del botén que se puede apreciar en el control del equipo que porta la palabra Feel. Una
caracteristica que es muy util, pero no de la forma en la que todos piensa. La llegada del verano provoca que el aire acondicionado se transforme en un instrumento de gran utilidad en los hogares, oficinas y demdas espacios con fin de combatir las elevadas temperaturas. Esto es producto de que aporta un corriente fria que es ideal para desarrollar
ciertas actividades sin ningun tipo de contratiempo. Aunque no todas sus funciones son ideales para las jornadas calurosas. Para qué sirve la funcion Feel de los aire acondicionados"Si tocan el botén I Feel (o algo que tenga una casita o similares) van a visualizar la temperatura real del ambiente", expresé Spoopysofi, como figura su usuario en X (Ex
Twitter). Esto genera que el equipo se encienda, determine la temperatura del lugar en donde se encuentra y ajuste su funcionamiento para que la persona pueda sentirse comoda. En algunos casos, se desprendera aire caliente o frio dependiendo el clima.También es importante sefialar que no todos los equipos tienen la capacidad de lanzar aire
caliente y puede que la funcién de I Feel no se encuentre disponible para su uso. O tal vez si, pero solamente para aquellas jornadas de primavera y verano. Siempre se aconseja revisar el manual del aire acondicionado para conocer en detalle sus caracteristicas, ademas del cuidado pertinente que necesita para extender su vida util.¢Qué significa la
hoja en el control del aire acondicionado?Hay diferentes tipos de funciones que los aire acondicionados ofrecen con el objetivo de que una persona pueda desarrollar su vida sin grandes problemas sin importar si se trata de verano o invierno. Una de las caracteristicas que los equipos presentan se encuentra representada por una hoja de color verde o
blanco.La opcioén de ecologia es una que permite establecer la temperatura de forma automatica en 24 grados, que es lo recomendable por los expertos, y ajusta la capacidad de los ventiladores. Estos trabajaran menos y entregaran un enorme beneficio en lo que sera la boleta de electricidad a futuro. Es importante recordar que alterar el valor de la
temperatura que figura en el visor no genera que se obtenga un aire mas frio, sino que se cambia la frecuencia de salida. Algo que provocara que el motor tenga que esforzarse mas para realizar su trabajo. The Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and
worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience AlI-Powered CreativityThe Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors'
FavoritesExperience Al-Powered CreativityThe Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience Al-Powered Creativity El aire acondicionado es un elemento
indispensable en los hogares y oficinas durante los dias de calor intenso. Sin embargo, muchas personas no conocen todas las funciones que tienen los distintos botones del aire acondicionado. Uno de los botones que suele generar dudas es el botén “I Feel”, que se encuentra en muchos modelos de aire acondicionado modernos. En esta guia
completa, te vamos a explicar todo lo que necesitas saber sobre el botén “I Feel” y como utilizarlo para obtener el maximo confort en tu hogar u oficina.El funcionamiento del modo feel en el aire acondicionado: explicacién detallada.Si tienes un aire acondicionado, seguramente te has encontrado con el botén ‘I Feel’ o ‘Modo Feel’ en el control
remoto. Este modo puede ser confuso para algunos usuarios, pero en realidad es muy 1util para lograr una temperatura ambiente coémoda y personalizada.;Qué es el modo feel?El modo feel es un ajuste que permite al aire acondicionado medir la temperatura en la ubicacién del control remoto en lugar de en la ubicacién del aire acondicionado. Esto
significa que el aire acondicionado ajustara la temperatura en funcién de la temperatura que sienta el control remoto.;Cémo funciona el modo feel?Para entender cdmo funciona el modo feel, primero debemos entender cémo funciona un sensor de temperatura. La mayoria de los sensores de temperatura miden la temperatura del aire que los rodea.
Pero con el modo feel, el sensor de temperatura estd ubicado en el control remoto. Esto significa que el aire acondicionado ajustara la temperatura en funcién de la temperatura que sienta el control remoto, que es probable que sea méas precisa que la temperatura medida en la ubicacién del aire acondicionado.¢;Cuéles son las ventajas del modo feel?
La mayor ventaja del modo feel es que permite al usuario establecer una temperatura ambiente mdas comoda y personalizada. Si la temperatura medida en la ubicacién del aire acondicionado no es la misma que la temperatura que siente el usuario, el usuario puede sentirse incémodo. Con el modo feel, el usuario puede establecer la temperatura que
siente como estandar y el aire acondicionado ajustara la temperatura en consecuencia.Otra ventaja del modo feel es que puede ayudar a ahorrar energia. Si el aire acondicionado esta ajustando la temperatura en funcion de la temperatura que siente el usuario, es menos probable que se ajuste por debajo de lo que se necesita, 1o que significa que el
aire acondicionado puede funcionar de manera mas eficiente.;Cuando se debe usar el modo feel?El modo feel es 1til en situaciones en las que el usuario desea establecer una temperatura ambiente mas cémoda y personalizada. Por ejemplo, si el usuario esta sentado en una habitacion y la ubicacion del aire acondicionado estéd en el otro extremo de la
habitacion, la temperatura medida en la ubicacién del aire acondicionado puede no ser precisa para el usuario. En este caso, el usuario puede usar el modo feel para ajustar la temperatura en funcion de la temperatura que siente el control remoto.Permite al usuario establecer una temperatura mas cémoda y personalizada y puede ayudar a ahorrar
energia. Solo asegurate de entender cdmo funciona y cudndo es mejor usarlo.Interpretando los botones del aire acondicionado: una guia visual.Si has estado lidiando con el calor en tu hogar, seguramente has estado utilizando tu aire acondicionado para mantenerte fresco. Sin embargo, a veces puede ser dificil entender exactamente cémo funciona
un aire acondicionado y qué significan todos los botones en su control remoto. En esta guia visual, te explicaremos todo lo que necesitas saber sobre interpretar los botones del aire acondicionado para que puedas disfrutar de un ambiente cdmodo y fresco en tu hogar.Botén de encendido/apagadoEl botén de encendido/apagado es el botén mas basico
en cualquier control remoto de aire acondicionado. Para encender tu aire acondicionado, simplemente presiona este boton. Para apagarlo, presiona el mismo botén de nuevo.Botén de modoEl botén de modo te permite seleccionar el modo de funcionamiento para tu aire acondicionado. Los modos mas comunes incluyen el modo de enfriamiento, el
modo de calefaccién, el modo de ventilador y el modo de deshumidificacién. Para cambiar de modo, simplemente presiona el botén de modo hasta que encuentres el modo deseado.Botén de temperaturaFl botén de temperatura te permite seleccionar la temperatura deseada para tu hogar. Puedes aumentar o disminuir la temperatura segun tu
preferencia. La mayoria de los controles remotos de aire acondicionado tienen un rango de temperatura de entre 16 y 30 grados Celsius.Botén de velocidad del ventiladorEl botén de velocidad del ventilador te permite ajustar la velocidad del ventilador de tu aire acondicionado. La mayoria de los controles remotos de aire acondicionado tienen tres
opciones de velocidad: baja, media y alta. Si deseas enfriar tu hogar mas rapido, selecciona la velocidad alta. Si deseas ahorrar energia, selecciona la velocidad baja.Botén ‘I Feel’El botén ‘I Feel’ es una funcién que se encuentra en algunos controles remotos de aire acondicionado. Esta funcion permite que el control remoto mida la temperatura de la
habitacion en la que se encuentra el usuario en lugar de la temperatura de la habitacién donde se encuentra el aire acondicionado. Para activar esta funcién, simplemente presiona el botén ‘I Feel’.Ahora que sabes como interpretar los botones del aire acondicionado, podras ajustar la temperatura de tu hogar segun tus preferencias y disfrutar de un
ambiente fresco y cémodo en todo momento. {No dudes en experimentar con los diferentes modos y opciones para encontrar la configuracion perfecta para ti!Descifrando los simbolos del panel de control del aire acondicionadoEl panel de control del aire acondicionado puede resultar confuso al principio, pero una vez que comprendas los simbolos,
podrés controlar la temperatura de tu hogar de manera efectiva. Aqui te presentamos una guia completa para entender los simbolos del panel de control.Simbolos béasicos del aire acondicionadoLos simbolos mas comunes que encontraras en el panel de control del aire acondicionado son:On/Off: Encendido/Apagado.Modo: Este botdn te permite
seleccionar el modo en que quieres que funcione el aire acondicionado. Las opciones mas comunes son enfriamiento, calefaccién, ventilacion y deshumidificacién.Velocidad del ventilador: Este boton te permite ajustar la velocidad del ventilador en el aire acondicionado. Puedes elegir entre alta, media y baja.Temperatura: Este boton te permite ajustar
la temperatura del aire acondicionado. Puedes ajustar la temperatura en incrementos de uno o de cinco grados.Simbolos avanzados del aire acondicionadoAdemas de los simbolos basicos, algunos paneles de control de aire acondicionado también tienen simbolos avanzados que pueden resultar confusos. Estos simbolos incluyen:‘I Feel’: Este boton te
permite ajustar la temperatura del aire acondicionado segtn la temperatura de la habitacién en la que te encuentras.’Sleep’: Este botén te permite ajustar la temperatura del aire acondicionado mientras duermes. La temperatura se ajusta automaticamente para mantener una temperatura cémoda durante toda la noche. Timer’: Este botén te permite
programar el aire acondicionado para que se encienda o apague automaticamente en un momento determinado.'Swing’: Este botén te permite ajustar la direccién del flujo de aire del aire acondicionado. Puedes elegir entre una direccion fija o una direccién oscilatoria que cubra toda la habitacién.Cémo reducir el consumo de energia en tu aire
acondicionado con el modo ECOEI aire acondicionado es una herramienta indispensable para mantener el hogar fresco durante los meses de verano. Sin embargo, su uso prolongado puede aumentar significativamente el consumo de energia, lo que se traduce en facturas mas altas. Afortunadamente, muchos aires acondicionados modernos estan
equipados con el modo ECO, que puede ayudarte a reducir el consumo de energia y ahorrar dinero. En este articulo te explicamos cémo utilizar el modo ECO para reducir el consumo de energia en tu aire acondicionado.;Qué es el modo ECO?EIl modo ECO es una funcién que se encuentra en muchos aires acondicionados modernos. Esta funcién
permite que el aire acondicionado funcione de manera mas eficiente y reduzca el consumo de energia. Cuando se activa el modo ECO, el aire acondicionado ajusta automaticamente la temperatura y la velocidad del ventilador para mantener la habitacién fresca sin utilizar méas energia de la necesaria.Cémo activar el modo ECOPara activar el modo
ECO, debes buscar el botén correspondiente en el control remoto de tu aire acondicionado. En algunos modelos, el botén puede estar etiquetado como “ECO”, mientras que en otros puede ser una funcién secundaria de otro botén, como el botén de “modo”. Cuando encuentres el botén, simplemente presiénalo para activar el modo ECO.Cémo funciona
el modo ECOUna vez que el modo ECO estd activado, el aire acondicionado ajustard automaticamente la temperatura y la velocidad del ventilador para mantener la habitacién fresca sin utilizar més energia de la necesaria. Por ejemplo, el aire acondicionado puede ajustar la temperatura a unos grados mas alta de lo que normalmente lo haria y reducir
la velocidad del ventilador para mantener la habitacion fresca. De esta manera, el aire acondicionado consume menos energia y ahorra dinero en la factura de energia eléctrica.Consejos adicionales para reducir el consumo de energiaAdemas de utilizar el modo ECO, hay otras medidas que puedes tomar para reducir el consumo de energia de tu aire
acondicionado. Por ejemplo, puedes programar el aire acondicionado para que se encienda y apague automaticamente en determinados momentos del dia, lo que te permitird ahorrar energia cuando no estas en casa o durante la noche. También puedes mantener las persianas cerradas durante el dia para evitar que el sol caliente la habitacién. Y, por
altimo, asegurate de limpiar regularmente los filtros del aire acondicionado para que funcione de manera mas eficiente.Sigue estos consejos para activar el modo ECO en tu aire acondicionado y aprovechar al maximo sus beneficios. jTu bolsillo te lo agradecerd! «I Feel» es una funcién de aire acondicionado que ajusta la temperatura segun la
ubicacion del control remoto, brindando un confort personalizado y eficiente. I Feel es una funcién innovadora que se encuentra en muchos modelos de aerocondicionadores, la cual permite detectar y mantener la temperatura ideal en el espacio donde se encuentra el control remoto. Esta caracteristica se activa al presionar el botén «I Feel» en el
control, lo que hace que el aire acondicionado ajuste su funcionamiento en base a la temperatura medida por el sensor del control remoto, en lugar del sensor del equipo. La principal ventaja de la funcién I Feel es que proporciona una experiencia de confort personalizada. Por ejemplo, si estds sentado en un rincén de la habitacién donde la
temperatura es diferente al resto del espacio, el aire acondicionado ajustara su funcionamiento para enfriar o calentar el drea donde se encuentra el control remoto, asegurando asi un clima mas agradable. Esta tecnologia es especialmente util en habitaciones grandes o cuando se utiliza el aire acondicionado en espacios divididos. ¢Cémo funciona la
funcién I Feel? La funcion I Feel utiliza un sensor de temperatura integrado en el control remoto. Al activarla, el aire acondicionado mide constantemente la temperatura donde se encuentra el control remoto y realiza ajustes para alcanzar y mantener la temperatura deseada. Este proceso generalmente involucra los siguientes pasos: Al presionar el
botén I Feel, el control remoto comienza a transmitir datos sobre la temperatura ambiente. El aire acondicionado recibe esta informacion y ajusta su funcionamiento en tiempo real. El sistema puede alternar entre modos de enfriamiento y calefaccion, garantizando el confort del usuario. Recomendado: Qué funciones y aplicaciones tiene el tubo de
cobre tipo NBeneficios de la funcién I Feel Implementar la funcién I Feel en tu aire acondicionado conlleva multiples beneficios, entre los cuales destacan: Confort Personalizado: Mantiene la temperatura ideal donde pasas mas tiempo. Reduccion de Consumo Energético: Al optimizar el funcionamiento del equipo, puedes reducir el gasto energético.
Mejor Distribucién del Aire: Evita puntos calientes o frios en la habitacion. Facilidad de Uso: Con solo presionar un botén, puedes ajustar la temperatura sin complicaciones. Consideraciones al usar I Feel A pesar de sus beneficios, es importante considerar algunos aspectos al utilizar la funcion I Feel: Posicién del Control Remoto: Asegurate de que el
control remoto esté en un lugar donde pueda medir efectivamente la temperatura. Distancias: La efectividad puede verse afectada si te alejas demasiado del control remoto. Mantenimiento del Aire Acondicionado: Para que la funcién funcione correctamente, es necesario realizar un mantenimiento regular del equipo. La funcion I Feel en los aires
acondicionados representa una soluciéon avanzada para mejorar la experiencia de confort térmico en el hogar o la oficina, adaptéandose a las necesidades de cada usuario. Su implementacién puede marcar una diferencia notable en la comodidad y eficiencia de tu sistema de aire acondicionado. Beneficios y ventajas de utilizar la funcién «I Feel» La
funcion «I Feel» en un aire acondicionado no solo es un lujo, sino que también ofrece multiples beneficios que mejoran la experiencia de confort en el hogar o la oficina. A continuacién, se detallan algunos de los principales ventajas de utilizar esta innovadora funcién. Eficiencia energética Una de las ventajas mas significativas de la funcién «I Feel» es
su capacidad para ahorrar energia. Esta funcién ajusta el funcionamiento del aire acondicionado segin la temperatura corporal del usuario, lo que significa que no se enfria o calienta innecesariamente el espacio. Esto puede resultar en una reduccion de hasta un 30% en el consumo energético, dependiendo del uso. Confort personalizado
Temperatura ideal: La funcién «I Feel» utiliza un sensor de temperatura ubicado en el control remoto, lo que permite medir la temperatura a nivel del usuario y ajustar el aire acondicionado para mantener un confort 6ptimo. Distribucién uniforme: Al detectar cambios en la temperatura local, el aire acondicionado puede distribuir el aire de manera
mas eficaz, evitando puntos calientes o frios. Facilidad de uso La funcién es extremadamente intuitiva y facil de usar. Simplemente al activar el modo «I Feel», el usuario no necesita preocuparse por ajustar constantemente la temperatura, ya que el sistema se adapta automaticamente a las condiciones del entorno. Esto es especialmente 1util en
espacios grandes donde la temperatura puede variar considerablemente. Cuidado de la salud El control adecuado de la temperatura puede contribuir a una mejor calidad del aire y a la salud en general. Al mantener un ambiente cdmodo, se reduce el riesgo de infecciones respiratorias y otros problemas relacionados con la exposicién a temperaturas
extremas. Ademas, un ambiente bien climatizado puede mejorar la productividad en entornos laborales. Estadisticas de satisfacciéon Aspecto Porcentaje de Usuarios Satisfechos Ahorro de Energia 82% Confort Personalizado 90% Facilidad de Uso 88% Cuidado de la Salud 76% Como se observa en la tabla anterior, la mayoria de los usuarios reportan
una alta satisfaccién con respecto a la funcién «I Feel», confirmando sus beneficios en eficiencia, confort y salud. Preguntas frecuentes ;Qué significa «I Feel» en un aire acondicionado? «I Feel» es una funciéon que permite al control remoto medir la temperatura del ambiente y ajustar el aire acondicionado para mantener un clima confortable.
Recomendado: Qué Significan los Polos Positivo y Negativo en un LED¢Cémo activa esta funcion? Para activar «I Feel», simplemente presiona el boton correspondiente en el control remoto. El sensor de temperatura comenzara a trabajar. ¢Es beneficioso utilizar «I Feel»? Si, ayuda a optimizar el consumo de energia al regular la temperatura segun la
ubicacion del control remoto, lo que puede mejorar la eficiencia del aire acondicionado. ¢Puede afectar el rendimiento del aire acondicionado? Si se usa correctamente, «I Feel» puede mejorar el rendimiento al mantener una temperatura mas uniforme en la habitacién. ¢Es compatible con todos los modelos de aire acondicionado? No todos los modelos
cuentan con esta funcidn, asi que es importante verificar las especificaciones del producto. Puntos clave sobre «I Feel» en aire acondicionado: Funcién de regulacién automatica de temperatura. Se activa desde el control remoto. Optimiza el consumo de energia. Mejora el confort al ajustar segun la ubicacién. Puede no estar disponible en todos los
modelos. Ideal para mantener temperaturas uniformes en espacios cerrados. Algunos modelos permiten programacién de horarios con «I Feel». jDéjanos tus comentarios sobre tu experiencia con la funcién «I Feel» y no olvides revisar otros articulos en nuestra web que también podrian interesarte! Cooling of air in an enclosed space This article is
about cooling of air. For the Curved Air album, see Air Conditioning (album). For a similar device capable of both cooling and heating, see Heat pump. "a/c" redirects here. For the abbreviation used in banking and book-keeping, see Account (disambiguation). For other uses, see AC. There are various types of air conditioners. Popular examples
include: Window-mounted air conditioner (China, 2023); Ceiling-mounted cassette air conditioner (China, 2023); Wall-mounted air conditioner (Japan, 2020); Ceiling-mounted console (Also called ceiling suspended) air conditioner (China, 2023); and portable air conditioner (Vatican City, 2018). Air conditioning, often abbreviated as A/C (US) or air con
(UK),[1] is the process of removing heat from an enclosed space to achieve a more comfortable interior temperature and in some cases also controlling the humidity of internal air. Air conditioning can be achieved using a mechanical 'air conditioner' or through other methods, including passive cooling and ventilative cooling.[2][3] Air conditioning is a
member of a family of systems and techniques that provide heating, ventilation, and air conditioning (HVAC).[4] Heat pumps are similar in many ways to air conditioners but use a reversing valve, allowing them to both heat and cool an enclosed space.[5] Air conditioners, which typically use vapor-compression refrigeration, range in size from small
units used in vehicles or single rooms to massive units that can cool large buildings.[6] Air source heat pumps, which can be used for heating as well as cooling, are becoming increasingly common in cooler climates. Air conditioners can reduce mortality rates due to higher temperature.[7] According to the International Energy Agency (IEA) 1.6 billion
air conditioning units were used globally in 2016.[8] The United Nations called for the technology to be made more sustainable to mitigate climate change and for the use of alternatives, like passive cooling, evaporative cooling, selective shading, windcatchers, and better thermal insulation. Air conditioning dates back to prehistory.[9] Double-walled
living quarters, with a gap between the two walls to encourage air flow, were found in the ancient city of Hamoukar, in modern Syria.[10] Ancient Egyptian buildings also used a wide variety of passive air-conditioning techniques.[11] These became widespread from the Iberian Peninsula through North Africa, the Middle East, and Northern India.[12]
Passive techniques remained widespread until the 20th century when they fell out of fashion and were replaced by powered air conditioning. Using information from engineering studies of traditional buildings, passive techniques are being revived and modified for 21st-century architectural designs.[13][12] An array of air conditioner condenser units
outside a commercial office building Air conditioners allow the building's indoor environment to remain relatively constant, largely independent of changes in external weather conditions and internal heat loads. They also enable deep plan buildings to be created and have allowed people to live comfortably in hotter parts of the world.[14] In 1558,
Giambattista della Porta described a method of chilling ice to temperatures far below its freezing point by mixing it with potassium nitrate (then called "nitre") in his popular science book Natural Magic.[15][16][17] In 1620, Cornelis Drebbel demonstrated "Turning Summer into Winter" for James I of England, chilling part of the Great Hall of
Westminster Abbey with an apparatus of troughs and vats.[18] Drebbel's contemporary Francis Bacon, like della Porta a believer in science communication, may not have been present at the demonstration, but in a book published later the same year, he described it as "experiment of artificial freezing" and said that "Nitre (or rather its spirit) is very
cold, and hence nitre or salt when added to snow or ice intensifies the cold of the latter, the nitre by adding to its cold, but the salt by supplying activity to the cold of the snow."[15] In 1758, Benjamin Franklin and John Hadley, a chemistry professor at the University of Cambridge, conducted experiments applying the principle of evaporation as a
means to cool an object rapidly. Franklin and Hadley confirmed that the evaporation of highly volatile liquids (such as alcohol and ether) could be used to drive down the temperature of an object past the freezing point of water. They experimented with the bulb of a mercury-in-glass thermometer as their object. They used a bellows to speed up the
evaporation. They lowered the temperature of the thermometer bulb down to —14 °C (7 °F) while the ambient temperature was 18 °C (64 °F). Franklin noted that soon after they passed the freezing point of water 0 °C (32 °F), a thin film of ice formed on the surface of the thermometer's bulb and that the ice mass was about 6 mm (1/4 in) thick when
they stopped the experiment upon reaching —14 °C (7 °F). Franklin concluded: "From this experiment, one may see the possibility of freezing a man to death on a warm summer's day."[19] The 19th century included many developments in compression technology. In 1820, English scientist and inventor Michael Faraday discovered that compressing
and liquefying ammonia could chill air when the liquefied ammonia was allowed to evaporate.[20] In 1842, Florida physician John Gorrie used compressor technology to create ice, which he used to cool air for his patients in his hospital in Apalachicola, Florida. He hoped to eventually use his ice-making machine to regulate the temperature of
buildings.[20][21] He envisioned centralized air conditioning that could cool entire cities. Gorrie was granted a patent in 1851,[22] but following the death of his main backer, he was not able to realize his invention.[23] In 1851, James Harrison created the first mechanical ice-making machine in Geelong, Australia, and was granted a patent for an
ether vapor-compression refrigeration system in 1855 that produced three tons of ice per day.[24] In 1860, Harrison established a second ice company. He later entered the debate over competing against the American advantage of ice-refrigerated beef sales to the United Kingdom.[24] Willis Carrier, who is credited with building the first modern
electrical air conditioning unit Electricity made the development of effective units possible. In 1901, American inventor Willis H. Carrier built what is considered the first modern electrical air conditioning unit.[25][26][27][28] In 1902, he installed his first air-conditioning system, in the Sackett-Wilhelms Lithographing & Publishing Company in
Brooklyn, New York.[29] His invention controlled both the temperature and humidity, which helped maintain consistent paper dimensions and ink alignment at the printing plant. Later, together with six other employees, Carrier formed The Carrier Air Conditioning Company of America, a business that in 2020 employed 53,000 people and was valued
at $18.6 billion.[30][31] In 1906, Stuart W. Cramer of Charlotte, North Carolina, was exploring ways to add moisture to the air in his textile mill. Cramer coined the term "air conditioning" in a patent claim which he filed that year, where he suggested that air conditioning was analogous to "water conditioning", then a well-known process for making
textiles easier to process.[32] He combined moisture with ventilation to "condition" and change the air in the factories; thus, controlling the humidity that is necessary in textile plants. Willis Carrier adopted the term and incorporated it into the name of his company.[33] Domestic air conditioning soon took off. In 1914, the first domestic air
conditioning was installed in Minneapolis in the home of Charles Gilbert Gates. It is, however, possible that the considerable device (c. 2.1 m X 1.8 m x 6.1 m; 7 ft X 6 ft x 20 ft) was never used, as the house remained uninhabited[20] (Gates had already died in October 1913.) In 1931, H.H. Schultz and J.Q. Sherman developed what would become the
most common type of individual room air conditioner: one designed to sit on a window ledge. The units went on sale in 1932 at US$10,000 to $50,000 (the equivalent of $200,000 to $1,200,000 in 2024.)[20] A year later, the first air conditioning systems for cars were offered for sale.[34] Chrysler Motors introduced the first practical semi-portable air
conditioning unit in 1935,[35] and Packard became the first automobile manufacturer to offer an air conditioning unit in its cars in 1939.[36] Innovations in the latter half of the 20th century allowed more ubiquitous air conditioner use. In 1945, Robert Sherman of Lynn, Massachusetts, invented a portable, in-window air conditioner that cooled,
heated, humidified, dehumidified, and filtered the air.[37] The first inverter air conditioners were released in 1980-1981.[38][39] In 1954, Ned Cole, a 1939 architecture graduate from the University of Texas at Austin, developed the first experimental "suburb" with inbuilt air conditioning in each house. 22 homes were developed on a flat, treeless
track in northwest Austin, Texas, and the community was christened the 'Austin Air-Conditioned Village.' The residents were subjected to a year-long study of the effects of air conditioning led by the nation’s premier air conditioning companies, builders, and social scientists. In addition, researchers from UT’s Health Service and Psychology
Department studied the effects on the "artificially cooled humans." One of the more amusing discoveries was that each family reported being troubled with scorpions, the leading theory being that scorpions sought cool, shady places. Other reported changes in lifestyle were that mothers baked more, families ate heavier foods, and they were more apt
to choose hot drinks.[40][41] Air conditioner adoption tends to increase above around $10,000 annual household income in warmer areas.[42] Global GDP growth explains around 85% of increased air condition adoption by 2050, while the remaining 15% can be explained by climate change.[42] As of 2016 an estimated 1.6 billion air conditioning units
were used worldwide, with over half of them in China and USA, and a total cooling capacity of 11,675 gigawatts.[8][43] The International Energy Agency predicted in 2018 that the number of air conditioning units would grow to around 4 billion units by 2050 and that the total cooling capacity would grow to around 23,000 GW, with the biggest
increases in India and China.[8] Between 1995 and 2004, the proportion of urban households in China with air conditioners increased from 8% to 70%.[44] As of 2015, nearly 100 million homes, or about 87% of US households, had air conditioning systems.[45] In 2019, it was estimated that 90% of new single-family homes constructed in the US
included air conditioning (ranging from 99% in the South to 62% in the West).[46][47] Main article: Vapor-compression refrigeration A simple stylized diagram of the refrigeration cycle: 1) condensing coil, 2) expansion valve, 3) evaporator coil, 4) compressor Cooling in traditional air conditioner systems is accomplished using the vapor-compression
cycle, which uses a refrigerant's forced circulation and phase change between gas and liquid to transfer heat.[48][49] 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 (such as a fan coil unit in an air handler) on its evaporator side and heat
rejection equipment such as a cooling tower on its condenser side. An air source heat pump shares many components with an air conditioning system, but includes a reversing valve, which allows the unit to be used to heat as well as cool a space.[50] Air conditioning equipment will reduce the absolute humidity of the air processed by the system if the
surface of the evaporator coil is significantly cooler than the dew point of the surrounding air. An air conditioner designed for an occupied space will typically achieve a 30% to 60% relative humidity in the occupied space.[51] Most modern air-conditioning systems feature a dehumidification cycle during which the compressor runs. At the same time,
the fan is slowed to reduce the evaporator temperature and condense more water. A dehumidifier uses the same refrigeration cycle but incorporates both the evaporator and the condenser into the same air path; the air first passes over the evaporator coil, where it is cooled[52] and dehumidified before passing over the condenser coil, where it is
warmed again before it is released back into the room.[citation needed] Free cooling can sometimes be selected when the external air is cooler than the internal air. Therefore, the compressor does not need to be used, resulting in high cooling efficiencies for these times. This may also be combined with seasonal thermal energy storage.[53] Main
article: Heat pump Some air conditioning systems can reverse the refrigeration cycle and act as an air source heat pump, thus heating instead of cooling the indoor environment. They are also commonly referred to as "reverse cycle air conditioners". The heat pump is significantly more energy-efficient than electric resistance heating, because it
moves energy from air or groundwater to the heated space and the heat from purchased electrical energy. When the heat pump is in heating mode, the indoor evaporator coil switches roles and becomes the condenser coil, producing heat. The outdoor condenser unit also switches roles to serve as the evaporator and discharges cold air (colder than
the ambient outdoor air). Most air source heat pumps become less efficient in outdoor temperatures lower than 4 °C or 40 °F.[54] This is partly because ice forms on the outdoor unit's heat exchanger coil, which blocks air flow over the coil. To compensate for this, the heat pump system must temporarily switch back into the regular air conditioning
mode to switch the outdoor evaporator coil back to the condenser coil, to heat up and defrost. Therefore, some heat pump systems will have electric resistance heating in the indoor air path that is activated only in this mode to compensate for the temporary indoor air cooling, which would otherwise be uncomfortable in the winter. Newer models have
improved cold-weather performance, with efficient heating capacity down to —14 °F (—26 °C).[55][54][56] However, there is always a chance that the humidity that condenses on the heat exchanger of the outdoor unit could freeze, even in models that have improved cold-weather performance, requiring a defrosting cycle to be performed. The icing
problem becomes much more severe with lower outdoor temperatures, so heat pumps are sometimes installed in tandem with a more conventional form of heating, such as an electrical heater, a natural gas, heating oil, or wood-burning fireplace or central heating, which is used instead of or in addition to the heat pump during harsher winter
temperatures. In this case, the heat pump is used efficiently during milder temperatures, and the system is switched to the conventional heat source when the outdoor temperature is lower. Main articles: coefficient of performance, Seasonal energy efficiency ratio, and European seasonal energy efficiency ratio The coefficient of performance (COP) of
an air conditioning system is a ratio of useful heating or cooling provided to the work required.[57][58] Higher COPs equate to lower operating costs. The COP usually exceeds 1; however, the exact value is highly dependent on operating conditions, especially absolute temperature and relative temperature between sink and system, and is often
graphed or averaged against expected conditions.[59] Air conditioner equipment power in the U.S. is often described in terms of "tons of refrigeration"”, with each approximately equal to the cooling power of one short ton (2,000 pounds (910 kg) of ice melting in a 24-hour period. The value is equal to 12,000 BTUIT per hour, or 3,517 watts.[60]
Residential central air systems are usually from 1 to 5 tons (3.5 to 18 kW) in capacity.[citation needed] The efficiency of air conditioners is often rated by the seasonal energy efficiency ratio (SEER), which is defined by the Air Conditioning, Heating and Refrigeration Institute in its 2008 standard AHRI 210/240, Performance Rating of Unitary Air-
Conditioning and Air-Source Heat Pump Equipment.[61] A similar standard is the European seasonal energy efficiency ratio (ESEER).[citation needed] Efficiency is strongly affected by the humidity of the air to be cooled. Dehumidifying the air before attempting to cool it can reduce subsequent cooling costs by as much as 90 percent. Thus, reducing
dehumidifying costs can materially affect overall air conditioning costs.[62] Main articles: Remote control and Infrared blasterA wireless remote controllerThe infrared transmitting LED on the remoteThe infrared receiver on the air conditioner This type of controller uses an infrared LED to relay commands from a remote control to the air conditioner.
The output of the infrared LED (like that of any infrared remote) is invisible to the human eye because its wavelength is beyond the range of visible light (940 nm). This system is commonly used on mini-split air conditioners because it is simple and portable. Some window and ducted central air conditioners uses it as well. Main article:
ThermostatSeveral wired controllers (Indonesia, 2024) A wired controller, also called a "wired thermostat," is a device that controls an air conditioner by switching heating or cooling on or off. It uses different sensors to measure temperatures and actuate control operations. Mechanical thermostats commonly use bimetallic strips, converting a
temperature change into mechanical displacement, to actuate control of the air conditioner. Electronic thermostats, instead, use a thermistor or other semiconductor sensor, processing temperature change as electronic signals to control the air conditioner. These controllers are usually used in hotel rooms because they are permanently installed into
a wall and hard-wired directly into the air conditioner unit, eliminating the need for batteries. Types Typical Capacity* Air supply Mounting Typical application Mini-split small - large Direct Wall Residential Window very small - small Direct Window Residential Portable very small - small Direct / Ducted Floor Residential, remote areas Ducted
(individual) small - very large Ducted Ceiling Residential, commercial Ducted (central) medium - very large Ducted Ceiling Residential, commercial Ceiling suspended medium - large Direct Ceiling Commercial Cassette medium - large Direct / Ducted Ceiling Commercial Floor standing medium - large Direct / Ducted Floor Commercial Packaged very
large Direct / Ducted Floor Commercial Packaged RTU (Rooftop Unit) very large Ducted Rooftop Commercial * where the typical capacity is in kilowatt as follows: very small: 14 kW Evaporator, indoor unit, or terminal, side of a ductless split-type air conditioner Ductless systems (often mini-split, though there are now ducted mini-split) typically
supply conditioned and heated air to a single or a few rooms of a building, without ducts and in a decentralized manner.[63] Multi-zone or multi-split systems are a common application of ductless systems and allow up to eight rooms (zones or locations) to be conditioned independently from each other, each with its indoor unit and simultaneously
from a single outdoor unit. The first mini-split system was sold in 1961 by Toshiba in Japan, and the first wall-mounted mini-split air conditioner was sold in 1968 in Japan by Mitsubishi Electric, where small home sizes motivated their development. The Mitsubishi model was the first air conditioner with a cross-flow fan.[64][65][66] In 1969, the first
mini-split air conditioner was sold in the US.[67] Multi-zone ductless systems were invented by Daikin in 1973, and variable refrigerant flow systems (which can be thought of as larger multi-split systems) were also invented by Daikin in 1982. Both were first sold in Japan.[68] Variable refrigerant flow systems when compared with central plant
cooling from an air handler, eliminate the need for large cool air ducts, air handlers, and chillers; instead cool refrigerant is transported through much smaller pipes to the indoor units in the spaces to be conditioned, thus allowing for less space above dropped ceilings and a lower structural impact, while also allowing for more individual and
independent temperature control of spaces. The outdoor and indoor units can be spread across the building.[69] Variable refrigerant flow indoor units can also be turned off individually in unused spaces.[citation needed] The lower start-up power of VRF's DC inverter compressors and their inherent DC power requirements also allow VRF solar-
powered heat pumps to be run using DC-providing solar panels. Split-system central air conditioners consist of two heat exchangers, an outside unit (the condenser) from which heat is rejected to the environment and an internal heat exchanger (the evaporator, or Fan Coil Unit, FCU) with the piped refrigerant being circulated between the two. The
FCU is then connected to the spaces to be cooled by ventilation ducts.[70] Floor standing air conditioners are similar to this type of air conditioner but sit within spaces that need cooling. See also: Chiller Industrial air conditioners on top of the shopping mall Passage in Linz, Austria Large central cooling plants may use intermediate coolant such as
chilled water pumped into air handlers or fan coil units near or in the spaces to be cooled which then duct or deliver cold air into the spaces to be conditioned, rather than ducting cold air directly to these spaces from the plant, which is not done due to the low density and heat capacity of air, which would require impractically large ducts. The chilled
water is cooled by chillers in the plant, which uses a refrigeration cycle to cool water, often transferring its heat to the atmosphere even in liquid-cooled chillers through the use of cooling towers. Chillers may be air- or liquid-cooled.[71][72] A portable system has an indoor unit on wheels connected to an outdoor unit via flexible pipes, similar to a
permanently fixed installed unit (such as a ductless split air conditioner). Hose systems, which can be monoblock or air-to-air, are vented to the outside via air ducts. The monoblock type collects the water in a bucket or tray and stops when full. The air-to-air type re-evaporates the water, discharges it through the ducted hose, and can run
continuously. Many but not all portable units draw indoor air and expel it outdoors through a single duct, negatively impacting their overall cooling efficiency. Many portable air conditioners come with heat as well as a dehumidification function.[73] Main article: Packaged terminal air conditioner Through-the-wall PTAC units, University Motor Inn,
Philadelphia The packaged terminal air conditioner (PTAC), through-the-wall, and window air conditioners are similar. These units are installed on a window frame or on a wall opening. The unit usually has an internal partition separating its indoor and outdoor sides, which contain the unit's condenser and evaporator, respectively. PTAC systems may
be adapted to provide heating in cold weather, either directly by using an electric strip, gas, or other heaters, 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. They may be installed in a wall opening with the help of a special sleeve on the wall and a custom
grill that is flush with the wall and window air conditioners can also be installed in a window, but without a custom grill.[74] Packaged air conditioners (also known as self-contained units)[75][76] are central systems that integrate into a single housing all the components of a split central system, and deliver air, possibly through ducts, to the spaces to
be cooled. Depending on their construction they may be outdoors or indoors, on roofs (rooftop units),[77][78] draw the air to be conditioned from inside or outside a building and be water or air-cooled. Often, outdoor units are air-cooled while indoor units are liquid-cooled using a cooling tower.[70][79][80][81][82][83] Compressor types Common
applications Typical capacity Efficiency Durability Repairability Reciprocating Refrigerator, Walk-in freezer, portable air conditioners small - large very low (small capacity) medium (large capacity) very low medium Rotary vane Residential mini splits small low low easy Scroll Commercial and central systems, VRF medium medium medium easy
Rotary screw Commercial chiller medium - large medium medium hard Centrifugal Commercial chiller very large medium high hard Maglev Centrifugal Commercial chiller very large high very high very hard Main article: Reciprocating compressor This compressor consists of a crankcase, crankshaft, piston rod, piston, piston ring, cylinder head and
valves. [citation needed] Main article: Scroll compressor This compressor uses two interleaving scrolls to compress the refrigerant.[84] it consists of one fixed and one orbiting scrolls. This type of compressor is more efficient because it has 70 percent less moving parts than a reciprocating compressor. [citation needed] Main article: Rotary-screw
compressor This compressor use two very closely meshing spiral rotors to compress the gas. The gas enters at the suction side and moves through the threads as the screws rotate. The meshing rotors force the gas through the compressor, and the gas exits at the end of the screws. The working area is the inter-lobe volume between the male and
female rotors. It is larger at the intake end, and decreases along the length of the rotors until the exhaust port. This change in volume is the compression. [citation needed] There are several ways to modulate the cooling capacity in refrigeration or air conditioning and heating systems. The most common in air conditioning are: on-off cycling, hot gas
bypass, use or not of liquid injection, manifold configurations of multiple compressors, mechanical modulation (also called digital), and inverter technology. [citation needed] Hot gas bypass involves injecting a quantity of gas from discharge to the suction side. The compressor will keep operating at the same speed, but due to the bypass, the
refrigerant mass flow circulating with the system is reduced, and thus the cooling capacity. This naturally causes the compressor to run uselessly during the periods when the bypass is operating. The turn down capacity varies between 0 and 100%.[85] Several compressors can be installed in the system to provide the peak cooling capacity. Each
compressor can run or not in order to stage the cooling capacity of the unit. The turn down capacity is either 0/33/66 or 100% for a trio configuration and either 0/50 or 100% for a tandem.[citation needed] This internal mechanical capacity modulation is based on periodic compression process with a control valve, the two scroll set move apart
stopping the compression for a given time period. This method varies refrigerant flow by changing the average time of compression, but not the actual speed of the motor. Despite an excellent turndown ratio - from 10 to 100% of the cooling capacity, mechanically modulated scrolls have high energy consumption as the motor continuously runs.
[citation needed] Main article: Inverter compressor This system uses a variable-frequency drive (also called an Inverter) to control the speed of the compressor. The refrigerant flow rate is changed by the change in the speed of the compressor. The turn down ratio depends on the system configuration and manufacturer. It modulates from 15 or 25%
up to 100% at full capacity with a single inverter from 12 to 100% with a hybrid tandem. This method is the most efficient way to modulate an air conditioner's capacity. It is up to 58% more efficient than a fixed speed system.[citation needed] Rooftop condenser unit fitted on top of an Osaka Municipal Subway 10 series subway carriage. Air
conditioning has become increasingly prevalent on public transport vehicles as a form of climate control, and to ensure passenger comfort and drivers' occupational safety and health. In hot weather, air conditioning can prevent heat stroke, dehydration due to excessive sweating, electrolyte imbalance, kidney failure, and other issues due to
hyperthermia.[8][86] Heat waves are the most lethal type of weather phenomenon in the United States.[87][88] A 2020 study found that areas with lower use of air conditioning correlated with higher rates of heat-related mortality and hospitalizations.[89] The August 2003 France heatwave resulted in approximately 15,000 deaths, where 80% of the
victims were over 75 years old. In response, the French government required all retirement homes to have at least one air-conditioned room at 25 °C (77 °F) per floor during heatwaves.[8] Air conditioning (including filtration, humidification, cooling and disinfection) can be used to provide a clean, safe, hypoallergenic atmosphere in hospital operating
rooms and other environments where proper atmosphere is critical to patient safety and well-being. It is sometimes recommended for home use by people with allergies, especially mold.[90][91] However, poorly maintained water cooling towers can promote the growth and spread of microorganisms such as Legionella pneumophila, the infectious
agent responsible for Legionnaires' disease. As long as the cooling tower is kept clean (usually by means of a chlorine treatment), these health hazards can be avoided or reduced. The state of New York has codified requirements for registration, maintenance, and testing of cooling towers to protect against Legionella.[92] First designed to benefit
targeted industries such as the press as well as large factories, the invention quickly spread to public agencies and administrations with studies with claims of increased productivity close to 24% in places equipped with air conditioning.[93] Air conditioning caused various shifts in demography, notably that of the United States starting from the
1970s. In the US, the birth rate was lower in the spring than during other seasons until the 1970s but this difference then declined since then.[94] As of 2007, the Sun Belt contained 30% of the total US population while it was inhabited by 24% of Americans at the beginning of the 20th century.[95] Moreover, the summer mortality rate in the US,
which had been higher in regions subject to a heat wave during the summer, also evened out.[7] The spread of the use of air conditioning acts as a main driver for the growth of global demand of electricity.[96] According to a 2018 report from the International Energy Agency (IEA), it was revealed that the energy consumption for cooling in the United
States, involving 328 million Americans, surpasses the combined energy consumption of 4.4 billion people in Africa, Latin America, the Middle East, and Asia (excluding China).[8] A 2020 survey found that an estimated 88% of all US households use AC, increasing to 93% when solely looking at homes built between 2010 and 2020.[97] Air conditioner
farm in the facade of a building in Singapore Space cooling including air conditioning accounted globally for 2021 terawatt-hours of energy usage in 2016 with around 99% in the form of electricity, according to a 2018 report on air-conditioning efficiency by the International Energy Agency.[8] The report predicts an increase of electricity usage due
to space cooling to around 6200 TWh by 2050,[81[98] and that with the progress currently seen, greenhouse gas emissions attributable to space cooling will double: 1,135 million tons (2016) to 2,070 million tons.[8] There is some push to increase the energy efficiency of air conditioners. United Nations Environment Programme (UNEP) and the IEA
found that if air conditioners could be twice as effective as now, 460 billion tons of GHG could be cut over 40 years.[99] The UNEP and IEA also recommended legislation to decrease the use of hydrofluorocarbons, better building insulation, and more sustainable temperature-controlled food supply chains going forward.[99] Refrigerants have also
caused and continue to cause serious environmental issues, including ozone depletion and climate change, as several countries have not yet ratified the Kigali Amendment to reduce the consumption and production of hydrofluorocarbons.[100] CFCs and HCFCs refrigerants such as R-12 and R-22, respectively, used within air conditioners have caused
damage to the ozone layer,[101] and hydrofluorocarbon refrigerants such as R-410A and R-404A, which were designed to replace CFCs and HCFCs, are instead exacerbating climate change.[102] Both issues happen due to the venting of refrigerant to the atmosphere, such as during repairs. HFO refrigerants, used in some if not most new equipment,
solve both issues with an ozone damage potential (ODP) of zero and a much lower global warming potential (GWP) in the single or double digits vs. the three or four digits of hydrofluorocarbons.[103] Hydrofluorocarbons would have raised global temperatures by around 0.3-0.5 °C (0.5-0.9 °F) by 2100 without the Kigali Amendment. With the Kigali
Amendment, the increase of global temperatures by 2100 due to hydrofluorocarbons is predicted to be around 0.06 °C (0.1 °F).[104] Alternatives to continual air conditioning include passive cooling, passive solar cooling, natural ventilation, operating shades to reduce solar gain, using trees, architectural shades, windows (and using window coatings)
to reduce solar gain.[citation needed] Socioeconomic groups with a household income below around $10,000 tend to have a low air conditioning adoption,[42] which worsens heat-related mortality.[7] The lack of cooling can be hazardous, as areas with lower use of air conditioning correlate with higher rates of heat-related mortality and
hospitalizations.[89] Premature mortality in NYC is projected to grow between 47% and 95% in 30 years, with lower-income and vulnerable populations most at risk.[89] Studies on the correlation between heat-related mortality and hospitalizations and living in low socioeconomic locations can be traced in Phoenix, Arizona,[105] Hong Kong,[106]
China,[106] Japan,[107] and Italy.[108][109] Additionally, costs concerning health care can act as another barrier, as the lack of private health insurance during a 2009 heat wave in Australia, was associated with heat-related hospitalization.[109] Disparities in socioeconomic status and access to air conditioning are connected by some to
institutionalized racism, which leads to the association of specific marginalized communities with lower economic status, poorer health, residing in hotter neighborhoods, engaging in physically demanding labor, and experiencing limited access to cooling technologies such as air conditioning.[109] A study overlooking Chicago, Illinois, Detroit, and
Michigan found that black households were half as likely to have central air conditioning units when compared to their white counterparts.[110] Especially in cities, Redlining creates heat islands, increasing temperatures in certain parts of the city.[109] This is due to materials heat-absorbing building materials and pavements and lack of vegetation
and shade coverage.[111] There have been initiatives that provide cooling solutions to low-income communities, such as public cooling spaces.[8][111] Buildings designed with passive air conditioning are generally less expensive to construct and maintain than buildings with conventional HVAC systems with lower energy demands.[112] While tens of
air changes per hour, and cooling of tens of degrees, can be achieved with passive methods, site-specific microclimate must be taken into account, complicating building design.[12] Many techniques can be used to increase comfort and reduce the temperature in buildings. These include evaporative cooling, selective shading, wind, thermal



convection, and heat storage.[113] This section is an excerpt from Passive ventilation.[edit] The ventilation system of a regular earthship Dogtrot houses are designed to maximise natural ventilation. A roof turbine ventilator, colloquially known as a 'Whirly Bird', is an application of wind driven ventilation. Passive ventilation is the process of supplying
air to and removing air from an indoor space without using mechanical systems. It refers to the flow of external air to an indoor space as a result of pressure differences arising from natural forces. There are two types of natural ventilation occurring in buildings: wind driven ventilation and buoyancy-driven ventilation. Wind driven ventilation arises
from the different pressures created by wind around a building or structure, and openings being formed on the perimeter which then permit flow through the building. Buoyancy-driven ventilation occurs as a result of the directional buoyancy force that results from temperature differences between the interior and exterior.[114] Since the internal
heat gains which create temperature differences between the interior and exterior are created by natural processes, including the heat from people, and wind effects are variable, naturally ventilated buildings are sometimes called "breathing buildings". This section is an excerpt from Passive cooling.[edit] A traditional Iranian solar cooling design
using a wind tower Passive cooling is a building design approach that focuses on heat gain control and heat dissipation in a building in order to improve the indoor thermal comfort with low or no energy consumption.[115][116] This approach works either by preventing heat from entering the interior (heat gain prevention) or by removing heat from
the building (natural cooling).[117] Natural cooling utilizes on-site energy, available from the natural environment, combined with the architectural design of building components (e.g. building envelope), rather than mechanical systems to dissipate heat.[118] Therefore, natural cooling depends not only on the architectural design of the building but
on how the site's natural resources are used as heat sinks (i.e. everything that absorbs or dissipates heat). Examples of on-site heat sinks are the upper atmosphere (night sky), the outdoor air (wind), and the earth/soil. Passive cooling is an important tool for design of buildings for climate change adaptation - reducing dependency on energy-intensive
air conditioning in warming environments.[119][120] A pair of short windcatchers (malgaf) used in traditional architecture; wind is forced down on the windward side and leaves on the leeward side (cross-ventilation). In the absence of wind, the circulation can be driven with evaporative cooling in the inlet (which is also designed to catch dust). In the
center, a shuksheika (roof lantern vent), used to shade the qa'a below while allowing hot air rise out of it (stack effect).[11] Passive daytime radiative cooling (PDRC) surfaces are high in solar reflectance and heat emittance, cooling with zero energy use or pollution.[121] Passive daytime radiative cooling (PDRC) surfaces reflect incoming solar
radiation and heat back into outer space through the infrared window for cooling during the daytime. Daytime radiative cooling became possible with the ability to suppress solar heating using photonic structures, which emerged through a study by Raman et al. (2014).[122] PDRCs can come in a variety of forms, including paint coatings and films,
that are designed to be high in solar reflectance and thermal emittance.[121][123] PDRC applications on building roofs and envelopes have demonstrated significant decreases in energy consumption and costs.[123] In suburban single-family residential areas, PDRC application on roofs can potentially lower energy costs by 26% to 46%.[124] PDRCs
are predicted to show a market size of ~$27 billion for indoor space cooling by 2025 and have undergone a surge in research and development since the 2010s.[125][126] Main article: Ceiling fan Hand fans have existed since prehistory. Large human-powered fans built into buildings include the punkah. The 2nd-century Chinese inventor Ding Huan
of the Han dynasty invented a rotary fan for air conditioning, with seven wheels 3 m (10 ft) in diameter and manually powered by prisoners.[127]:99,151,233 In 747, Emperor Xuanzong (r. 712-762) of the Tang dynasty (618-907) had the Cool Hall (Liang Dian J%E&) built in the imperial palace, which the Tang Yulin describes as having water-powered
fan wheels for air conditioning as well as rising jet streams of water from fountains. During the subsequent Song dynasty (960-1279), written sources mentioned the air conditioning rotary fan as even more widely used.[127]:134,151 In areas that are cold at night or in winter, heat storage is used. Heat may be stored in earth or masonry; air is drawn
past the masonry to heat or cool it.[13] In areas that are below freezing at night in winter, snow and ice can be collected and stored in ice houses for later use in cooling.[13] This technique is over 3,700 years old in the Middle East.[128] Harvesting outdoor ice during winter and transporting and storing for use in summer was practiced by wealthy
Europeans in the early 1600s,[15] and became popular in Europe and the Americas towards the end of the 1600s.[129] This practice was replaced by mechanical compression-cycle icemakers. Main article: Evaporative cooler An evaporative cooler In dry, hot climates, the evaporative cooling effect may be used by placing water at the air intake, such
that the draft draws air over water and then into the house. For this reason, it is sometimes said that the fountain, in the architecture of hot, arid climates, is like the fireplace in the architecture of cold climates.[11] Evaporative cooling also makes the air more humid, which can be beneficial in a dry desert climate.[130] Evaporative coolers tend to
feel as if they are not working during times of high humidity, when there is not much dry air with which the coolers can work to make the air as cool as possible for dwelling occupants. Unlike other types of air conditioners, evaporative coolers rely on the outside air to be channeled through cooler pads that cool the air before it reaches the inside of a
house through its air duct system; this cooled outside air must be allowed to push the warmer air within the house out through an exhaust opening such as an open door or window.[131] Air filter Air purifier Cleanroom Crankcase heater Energy recovery ventilation Indoor air quality Particulates ~ "Air Con". Cambridge Dictionary. Archived from the
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