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Refrigeración de una PC

Es un hecho que los componentes electrónicos de una computadora, producen calor con su 

funcionamiento, que llegando a temperaturas extremas, pueden dañar en forma definitiva o en el 

mejor de los casos, acortar la vida útil de los mismos. Entre los más importantes podemos 

mencionar procesadores, discos rígidos, fuentes y placas de video.

Este calentamiento se acelera sobre todo si el usuario realiza actividades exigentes para cualquier 

pc (como trabajos de diseño y renderizado de imágenes, videojuegos), por lo que es necesario 

recurrir a métodos de refrigeración que contrarresten ese efecto.

Cabe destacar que existen otros factores responsables de que dichos componentes no funcionen a 

sus temperaturas normales, tales como la mala ventilación, ambiente perjudicial ya sea por el 

clima o alta presencia de polvo, falta de mantenimiento/limpieza. Por eso desarrollaremos cómo 

configurar correctamente la Refrigeración de una PC.

¿Qué es la refrigeración?

Según la Real Academia Española, Refrigerar significa “Hacer más fría una habitación u otra cosa 

por medios artificiales.”

¿Y cómo se aplica esto a una PC?

Los métodos más comunes son la Refrigeración por Aire y la Refrigeración Líquida.

“La refrigeración por aire se utiliza en los gabinetes de computadoras y otros dispositivos 

electrónicos para refrigerarlos. Por lo general el aire caliente es sacado desde el interior del 

dispositivo con los coolers.

Los coolers se utilizan especialmente en las fuentes de energía, generalmente en la parte trasera 

del gabinete de la computadora. Actualmente también se incluyen coolers adicionales para el 

microprocesador y placas que pueden sobre calentarse. Incluso a veces son usados en distintas 

partes del gabinete para una refrigeración general.”[1]

- En la refrigeración por aire se ocupan dos tipos de ventiladores, estos son los ventiladores de 

flujo de aire ( más utilizados y conocidos) y los ventiladores de presión estática.

Los ventiladores de flujo de aire(o de caja) se utilizan en lugares que no hay obstrucciones ya que 

la potencia de su aire no llegá a profundidad y en cambio los ventiladores de presión estática son 

aquellos que brindan menos caudal de aire , pero su alcance es mayor. Así pueden atravesar 

obstáculos y brindar el flujo de aire e lugares complicados.



“La refrigeración líquida o watercooling es una técnica de enfriamiento que utiliza agua en vez de 

disipadores de calor y ventiladores (dentro del chasis) y logra así excelentes resultados en cuanto a

temperaturas, y con enormes posibilidades de overclock. Se suele realizar con circuitos de agua 

estancos.

El agua, y cualquier líquido refrigerante, tienen mayor capacidad térmica que el aire. A partir de 

este principio, la idea es extraer el calor generado por los componentes de la computadora usando

como medio el agua, enfriarla una vez fuera del gabinete y luego reintroducirla.” [2]

Mucha gente es reacia a este tipo de refrigeración por los excasos errores en los que por falla en la 

instalación o errores de fábrica, píerde parte del liquido interno y puede dañar los componentes 

eléctricos.

Flujo del Aire
Para que una PC esté correctamente refrigerada, una de las cuestiones más importantes a tener en

cuenta, es la correcta circulación del aire. Para saber cómo hacerlo, es necesario entender qué 

tipos de presión de aire existen y cómo impacta su distribución dentro del gabinete de la PC.

Presión Positiva: Se produce cuando el ingreso del aire dentro del gabinete es superior al aire 

expulsado. Esto favorece tanto al enfriamiento del mismo, como así también a la acumulación del 

polvo, que se puede contrarrestar utilizando filtros anti-polvo.

Presión Negativa: Se produce cuando la salida de aire dentro del gabinete es superior a la entrada.

Esto crea un efecto similar al vacío en el interior de la caja, lo que la hace ideal para el 

enfriamiento, ya que el aire caliente se expulsa más rápido. Sin embargo, la única desventaja es 

que el polvo se acumulará más rápido y probablemente mucho más en comparación con otras 

presiones. A diferencia de la presión positiva, la presión negativa del aire provocará que el aire sea 

empujado al interior de la caja a través de pequeñas aberturas y agujeros.

Presión Neutral: es cuando la presión del flujo de aire de entrada es igual a la de salida. En la 

mayoría de veces se ocupan la misma cantidad de cooler/ventiladores para generar un equilibrio 

con respecto al flujo de aire. 

Es el método que mas se recomienda para el uso de una computadora, ya que adquiere los 

beneficios de las otras dos. Tal como el beneficio de reducción de temperatura y disminuir la 

suciedad(polvo) interna.



¿Cómo balancear el flujo de aire?

En cuanto a la ventilación la primera norma básica a tener en cuenta es que el aire caliente sube , 

por lo que el calor que genere el equipo dentro del chasis subirá. 

Es recomendable colocar la misma cantidad de ventiladores que sacan e ingresan el flujo del aire si

queremos tener una presión neutral o igualitaria.

Para lograr sacar de forma correcta el calor de la pc, es necesario colocar un ventilador en la parte 

inferior del gabinete , que este a su vez ingrese aire y otro en la parte superior para lograr sacar el 

aire. Así formando un flujo de aire optimo.

En medida que se agreguen ventiladores que ingresen el aire al gabinete , tendremos que colocar 

otro más ir sacándolo.

- Importante :

                         Para lograr una fluidez de aire optima dentro del gabinete, es fundamental tener 

ordenados los cables de una forma correcta.

 Para conseguir la meta se utilizan precintos o mayas  para tener unidos los cables correctamente, 

así evitan tocar algún cooler y afectar su funcionamiento.

Otros de los métodos esenciales para lograr la optimización de los cooler es diseñar un esquema 

dentro del gabinete que los cables de la fuente, disco,etc.. se ubiquen en la parte trasera de la 

placa madre. Muchos gabinetes vienen hoy en día con espacio suficiente en la parte posterior para

ubicar y precintar los cables, como también orificios cerca de la placa madre para un acceso mas 

cómodo y facil.



Filtros de Polvo

De acuerdo a la Media Research Associates, la causa del 58% de los problemas técnicos en las pcs 

es debido al polvo y la suciedad acumulada en las mismas.

El polvo aisla los componentes de la pc causando aumento en la temperatura y es un hecho

no muy conocido que el es conductor de la electricidad y la acumulación del mismo puede causar 

cortocircuitos y reducción en el rendimiento por acumulación de calor causada por el aislamiento 

en si o por obstrucción en los ventiladores y en el flujo de aire. En casos más extremos, incluso 

podrían quemarse los componentes.

Para proteger la pc de los peligros del polvo, uno debería considerar una limpieza frecuente

de la pc y sus componentes, así como también  evitar, o retrasar lo mayor posible la entrada y 

acumulación del mismo

Hay métodos para reducir la cantidad de polvo que entra en la pc como la ubicación de la 

misma en la habitación (generalmente se intenta mantener la pc lo mas elevada posible, lejos de 

las puertas y las esquinas de la habitación), la limpieza de la superficie además el ambiente en el 

que se encuentra y también  la instalación de filtros para atraparlo antes de que llegue a los 

componentes.

Un filtro de aire busca de la forma más óptima atrapar la mayor cantidad de suciedad que 

entre a la pc, intentando al mismo tiempo no interferir con la velocidad y la intensidad del aire.

Los filtros, más frecuentemente se instalan en las aberturas donde están ubicados los ventiladores 

de entrada de aire, debido a que estos son los que atraerán mas polvo y lo esparcen al resto de los 

componentes.

Para crear un filtro casero, en este caso dispondremos de los siguientes materiales.

_Una pantimedia.

_Una tijera.



_Una pistola encoladora.

_Un Cutter o trincheta.

_Cartulina gruesa (En este caso encapada de 300grs).

_Lapiz y regla.

_Filtro de Aire Acondicionado (en reemplazo de la pantimedia).



A continuación podrán observar como armamos dis de los filtros “caseros” o artesanales. Hay una 

diferencia notable entre ambos: uno se atornilla al gabinete, entre el cooler y el chasis, o por fuera 

del mismo  y el otro va directamente sobre el chasis del cpu por una entrada de aire.

Filtro externo de Chasis

Este filtro se instalara en una rejilla del gabinete Termaltake V3 Black en uno de los ventiladores 

donde ingresa el aire.

 

●Primero retiramos la rejilla de la parte delantera del 

gabinete donde se va a colocar el filtro.

 ●Luego medimos y recortamos un pedazo de 

pantimedia, el cual será el filtro.



●A continuación se coloca encima de la rejilla y 

con la pistola de silicona lo pegamos en la parte 

trasera de la misma

●Para terminar recortamos los bordes sobrantes y   

ya tenemos nuestro filtro armado y listo para 

colocar en el gabinete. Como podrán ver es muy 

fácil armar un filtro casero, y ayuda muchísimo a 

reducir la acumulación de polvo en los 

componentes de la pc.



Filtro Atornillado al chasis

Este filtro es una versión mas común en las pcs. Imita a los filtros comerciales que se compran en 

las tiendas de informática. Notese que se puede usar la pantimedia en vez del filtro de aire 

acondicionado. Se utilizó  este para dar una visión amplia de los materiales que se pueden utilizar.

●Empezamos con el cartón o cartulina 

dibujando en este un cuadrado con las 

medidas de la abertura del gabinete (12x12 

cm. en este caso). Para luego cortarlos.

●A continuación dibujamos los huecos 

donde luego irán los tornillos



●Y se intentará dibujar un circulo un poco 

mas grande del diñametro de las paletas 

del cooler para luego cortarlo (Solo se 

utilizó el cutter).

●Cortamos el filtro de aire con el mismo 

tamaño (12x12cm).

●Y se hacen los respectivos agujeros para los

tornillos (dependiendo del filtro hacer lo 

mismo con este).



●Por último solo nos queda colocar el 

filtro entre ambos alineando los 

agujeros, recortando los bordes y 

pegarlos si es necesario.

●Y así nos quedará el producto terminado



Pruebas de temperatura:

Como parte de la investigación realizamos pruebas con los distintos tipos de flujo de aire, 

utilizando los filtros caseros y observando la temperatura del hardware en Speccy. Se realizaron 

dos pruebas con cada tipo de flujo de aire: la primera sólo con la pc encendida y la segunda con un

juego en calidad alta para observar los cambios cuando el hardware está al máximo 

funcionamiento. Cabe destacar que la PC en la que se realizaron las pruebas estaba en un lugar 

elevado, limpio y lejos de ventanas.

Flujo Negativo.

Prueba 1.

PC en modo stand-by.



Prueba 2.

PC al máximo funcionamiento.

Flujo Positivo.

Prueba 1.

PC en modo stand-by.



Prueba 2.

PC al máximo funcionamiento.

Flujo Neutro.

Prueba 1.

PC en modo stand-by.



Prueba 2.

PC al máximo funcionamiento.

Como se puede observar en las imágenes anteriores, no existe diferencia significativa de 

temperatura entre los distintos flujos de aire .Sin embargo en los distintos foros gaming de 

internet, cuando se realiza una consulta con respecto al armado de un pc, el flujo neutro es el más 

recomendado por la comunidad debido a que posee un equilibrio respecto al flujo de entrada y 

salida del aire, que a su vez no deja asentar las partículas de polvo dentro del gabinete ni de sus 

componentes.



Conclusión

La conclusión personal que sacamos en cuanto a:

1- El tipo de refrigeración: Elijiriamos la refrigeración por aire por dos simples causas, una 

que es mas económica y la otra es que es fácil de reemplazar y de limpiar en el caso que 

algo le pasar a algún cooler. 

2- El tipo de presión que elegimos es la neutral, ya que es la mas recomendada y según 

nuestro punto de vista genera una equidad dentro del gabinete, entre la entrada y salida 

de flujo de aire y del polvillo.

3- El secreto para controlar la temperatura de nuestras computadoras, es ubicarlas en un 

lugar que tenga circulamiento de aire y que se encuentre en lo posible alejado del 

suelo(para evitar que ingrese algún polvillo desde el suelo), y cada tanto controlar y 

hacerle mantenimiento a los coolers y disipadores que nos traen.

Tanto en el punto 2, como en el 3 recomendamos utilizar filtros en los ventiladores que 

ingresan el aire para disminuir la cantidad que se asienta en el mismo.

Cabe aclarar que estas conclusiones las tomamos porque somos usuarios no tan exigentes,

sin ánimos de hacer overclocking en nuestras pcs y no nos interesa tanto el aspecto final 

del interior de la misma.
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Everyone is permitted to copy and distribute verbatim copies of this license document, but 

changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful 

document "free" in the sense of freedom: to assure everyone the effective freedom to copy

and redistribute it, with or without modifying it, either commercially or noncommercially. 

Secondarily, this License preserves for the author and publisher a way to get credit for their

work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document 

must themselves be free in the same sense. It complements the GNU General Public 

License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free

software needs free documentation: a free program should come with manuals providing 

the same freedoms that the software does. But this License is not limited to software 

manuals; it can be used for any textual work, regardless of subject matter or whether it is 

published as a printed book. We recommend this License principally for works whose 

purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice 

placed by the copyright holder saying it can be distributed under the terms of this License. 

Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that 

work under the conditions stated herein. The "Document", below, refers to any such 

manual or work. Any member of the public is a licensee, and is addressed as "you". You 

accept the license if you copy, modify or distribute the work in a way requiring permission 

under copyright law.

A "Modified Version" of the Document means any work containing the Document or a 

portion of it, either copied verbatim, or with modifications and/or translated into another 

language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that

deals exclusively with the relationship of the publishers or authors of the Document to the 

Document's overall subject (or to related matters) and contains nothing that could fall 

directly within that overall subject. (Thus, if the Document is in part a textbook of 

mathematics, a Secondary Section may not explain any mathematics.) The relationship 

could be a matter of historical connection with the subject or with related matters, or of 

legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as 

being those of Invariant Sections, in the notice that says that the Document is released 

under this License. If a section does not fit the above definition of Secondary then it is not 

allowed to be designated as Invariant. The Document may contain zero Invariant Sections. 

If the Document does not identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or 

Back-Cover Texts, in the notice that says that the Document is released under this License. 

A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 

words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a 

format whose specification is available to the general public, that is suitable for revising the

document straightforwardly with generic text editors or (for images composed of pixels) 

generic paint programs or (for drawings) some widely available drawing editor, and that is 

suitable for input to text formatters or for automatic translation to a variety of formats 

suitable for input to text formatters. A copy made in an otherwise Transparent file format 

whose markup, or absence of markup, has been arranged to thwart or discourage 

subsequent modification by readers is not Transparent. An image format is not Transparent

if used for any substantial amount of text. A copy that is not "Transparent" is called 

"Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, 

Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and 

standard-conforming simple HTML, PostScript or PDF designed for human modification. 

Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include

proprietary formats that can be read and edited only by proprietary word processors, 

SGML or XML for which the DTD and/or processing tools are not generally available, and 

the machine-generated HTML, PostScript or PDF produced by some word processors for 

output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages 

as are needed to hold, legibly, the material this License requires to appear in the title page. 

For works in formats which do not have any title page as such, "Title Page" means the text 

near the most prominent appearance of the work's title, preceding the beginning of the 

body of the text.

The "publisher" means any person or entity that distributes copies of the Document to the 

public.

A section "Entitled XYZ" means a named subunit of the Document whose title either is 

precisely XYZ or contains XYZ in parentheses following text that translates XYZ in another 

language. (Here XYZ stands for a specific section name mentioned below, such as 

"Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the Title" 

of such a section when you modify the Document means that it remains a section "Entitled 

XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this 

License applies to the Document. These Warranty Disclaimers are considered to be 

included by reference in this License, but only as regards disclaiming warranties: any other 

implication that these Warranty Disclaimers may have is void and has no effect on the 

meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or 

noncommercially, provided that this License, the copyright notices, and the license notice 

saying this License applies to the Document are reproduced in all copies, and that you add 

no other conditions whatsoever to those of this License. You may not use technical 



measures to obstruct or control the reading or further copying of the copies you make or 

distribute. However, you may accept compensation in exchange for copies. If you distribute

a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly 

display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of 

the Document, numbering more than 100, and the Document's license notice requires 

Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these 

Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. 

Both covers must also clearly and legibly identify you as the publisher of these copies. The 

front cover must present the full title with all words of the title equally prominent and 

visible. You may add other material on the covers in addition. Copying with changes 

limited to the covers, as long as they preserve the title of the Document and satisfy these 

conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the 

first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto 

adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, 

you must either include a machine-readable Transparent copy along with each Opaque 

copy, or state in or with each Opaque copy a computer-network location from which the 

general network-using public has access to download using public-standard network 

protocols a complete Transparent copy of the Document, free of added material. If you use 

the latter option, you must take reasonably prudent steps, when you begin distribution of 

Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible 

at the stated location until at least one year after the last time you distribute an Opaque 

copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before 

redistributing any large number of copies, to give them a chance to provide you with an 

updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of 

sections 2 and 3 above, provided that you release the Modified Version under precisely this

License, with the Modified Version filling the role of the Document, thus licensing 

distribution and modification of the Modified Version to whoever possesses a copy of it. In 

addition, you must do these things in the Modified Version:

• A. Use in the Title Page (and on the covers, if any) a title distinct from that of the 

Document, and from those of previous versions (which should, if there were any, be 

listed in the History section of the Document). You may use the same title as a 

previous version if the original publisher of that version gives permission.

• B. List on the Title Page, as authors, one or more persons or entities responsible for 

authorship of the modifications in the Modified Version, together with at least five 

of the principal authors of the Document (all of its principal authors, if it has fewer 

than five), unless they release you from this requirement.



• C. State on the Title page the name of the publisher of the Modified Version, as the 

publisher.

• D. Preserve all the copyright notices of the Document.

• E. Add an appropriate copyright notice for your modifications adjacent to the other 

copyright notices.

• F. Include, immediately after the copyright notices, a license notice giving the public 

permission to use the Modified Version under the terms of this License, in the form 

shown in the Addendum below.

• G. Preserve in that license notice the full lists of Invariant Sections and required 

Cover Texts given in the Document's license notice.

• H. Include an unaltered copy of this License.

• I. Preserve the section Entitled "History", Preserve its Title, and add to it an item 

stating at least the title, year, new authors, and publisher of the Modified Version as 

given on the Title Page. If there is no section Entitled "History" in the Document, 

create one stating the title, year, authors, and publisher of the Document as given 

on its Title Page, then add an item describing the Modified Version as stated in the 

previous sentence.

• J. Preserve the network location, if any, given in the Document for public access to a 

Transparent copy of the Document, and likewise the network locations given in the 

Document for previous versions it was based on. These may be placed in the 

"History" section. You may omit a network location for a work that was published at 

least four years before the Document itself, or if the original publisher of the version 

it refers to gives permission.

• K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title 

of the section, and preserve in the section all the substance and tone of each of the 

contributor acknowledgements and/or dedications given therein.

• L. Preserve all the Invariant Sections of the Document, unaltered in their text and in 

their titles. Section numbers or the equivalent are not considered part of the section 

titles.

• M. Delete any section Entitled "Endorsements". Such a section may not be included 

in the Modified Version.

• N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in 

title with any Invariant Section.

• O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as 

Secondary Sections and contain no material copied from the Document, you may at your 

option designate some or all of these sections as invariant. To do this, add their titles to the

list of Invariant Sections in the Modified Version's license notice. These titles must be 

distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but 

endorsements of your Modified Version by various parties—for example, statements of 

peer review or that the text has been approved by an organization as the authoritative 

definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 

25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version.



Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or 

through arrangements made by) any one entity. If the Document already includes a cover 

text for the same cover, previously added by you or by arrangement made by the same 

entity you are acting on behalf of, you may not add another; but you may replace the old 

one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to 

use their names for publicity for or to assert or imply endorsement of any Modified 

Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under 

the terms defined in section 4 above for modified versions, provided that you include in 

the combination all of the Invariant Sections of all of the original documents, unmodified, 

and list them all as Invariant Sections of your combined work in its license notice, and that 

you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical 

Invariant Sections may be replaced with a single copy. If there are multiple Invariant 

Sections with the same name but different contents, make the title of each such section 

unique by adding at the end of it, in parentheses, the name of the original author or 

publisher of that section if known, or else a unique number. Make the same adjustment to 

the section titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various 

original documents, forming one section Entitled "History"; likewise combine any sections 

Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all 

sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released 

under this License, and replace the individual copies of this License in the various 

documents with a single copy that is included in the collection, provided that you follow 

the rules of this License for verbatim copying of each of the documents in all other 

respects.

You may extract a single document from such a collection, and distribute it individually 

under this License, provided you insert a copy of this License into the extracted document, 

and follow this License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent 

documents or works, in or on a volume of a storage or distribution medium, is called an 

"aggregate" if the copyright resulting from the compilation is not used to limit the legal 

rights of the compilation's users beyond what the individual works permit. When the 

Document is included in an aggregate, this License does not apply to the other works in 

the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, 

then if the Document is less than one half of the entire aggregate, the Document's Cover 

Texts may be placed on covers that bracket the Document within the aggregate, or the 

electronic equivalent of covers if the Document is in electronic form. Otherwise they must 

appear on printed covers that bracket the whole aggregate.



8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the 

Document under the terms of section 4. Replacing Invariant Sections with translations 

requires special permission from their copyright holders, but you may include translations 

of some or all Invariant Sections in addition to the original versions of these Invariant 

Sections. You may include a translation of this License, and all the license notices in the 

Document, and any Warranty Disclaimers, provided that you also include the original 

English version of this License and the original versions of those notices and disclaimers. In 

case of a disagreement between the translation and the original version of this License or a

notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", 

the requirement (section 4) to Preserve its Title (section 1) will typically require changing 

the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly 

provided under this License. Any attempt otherwise to copy, modify, sublicense, or 

distribute it is void, and will automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license from a particular 

copyright holder is reinstated (a) provisionally, unless and until the copyright holder 

explicitly and finally terminates your license, and (b) permanently, if the copyright holder 

fails to notify you of the violation by some reasonable means prior to 60 days after the 

cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the 

copyright holder notifies you of the violation by some reasonable means, this is the first 

time you have received notice of violation of this License (for any work) from that copyright

holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who

have received copies or rights from you under this License. If your rights have been 

terminated and not permanently reinstated, receipt of a copy of some or all of the same 

material does not give you any rights to use it.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free 

Documentation License from time to time. Such new versions will be similar in spirit 

to the present version, but may differ in detail to address new problems or concerns. 

See https://www.gnu.org/licenses/.

Each version of the License is given a distinguishing version number. If the Document 

specifies that a particular numbered version of this License "or any later version" applies to 

it, you have the option of following the terms and conditions either of that specified 

version or of any later version that has been published (not as a draft) by the Free Software

Foundation. If the Document does not specify a version number of this License, you may 

choose any version ever published (not as a draft) by the Free Software Foundation. If the 

Document specifies that a proxy can decide which future versions of this License can be 

used, that proxy's public statement of acceptance of a version permanently authorizes you 

to choose that version for the Document.

11. RELICENSING

https://www.gnu.org/licenses/


"Massive Multiauthor Collaboration Site" (or "MMC Site") means any World Wide Web 

server that publishes copyrightable works and also provides prominent facilities for 

anybody to edit those works. A public wiki that anybody can edit is an example of such a 

server. A "Massive Multiauthor Collaboration" (or "MMC") contained in the site means any 

set of copyrightable works thus published on the MMC site.

"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0 license published by 

Creative Commons Corporation, a not-for-profit corporation with a principal place of 

business in San Francisco, California, as well as future copyleft versions of that license 

published by that same organization.

"Incorporate" means to publish or republish a Document, in whole or in part, as part of 

another Document.

An MMC is "eligible for relicensing" if it is licensed under this License, and if all works that 

were first published under this License somewhere other than this MMC, and subsequently 

incorporated in whole or in part into the MMC, (1) had no cover texts or invariant sections, 

and (2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA

on the same site at any time before August 1, 2009, provided the MMC is eligible for 

relicensing.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the 

document and put the following copyright and license notices just after the title page:

    Copyright (C)  YEAR  YOUR NAME.

    Permission is granted to copy, distribute and/or modify this document

    under the terms of the GNU Free Documentation License, Version 1.3

    or any later version published by the Free Software Foundation;

    with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.

    A copy of the license is included in the section entitled "GNU

    Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with … 

Texts." line with this:

    with the Invariant Sections being LIST THEIR TITLES, with the

    Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three,

merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing 

these examples in parallel under your choice of free software license, such as the GNU 

General Public License, to permit their use in free software.


