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DESARROLLO DEL DISENO DE UN SISTEMA DE AIRE
ACONDICIONADO CON DESHUMIDIFICACION Y COLECCION DE
POLVOS PARA UN BOMBO DE PRUEBA PARA LA INDUSTRIA
CHICLERA.

Es necesario hacer ei disaflo del Sistema de Aire Acondiclonado con Deshumidificacion y
Coleccién de Poivos para un bombo prusba en |a elaboracidn del confitado de chicle, pare una
Industria Chiclera ubicada en San Luls Potost.

El tema comprendend los siguientes puntos ;
1.- Determinacién del Gasto a Manejar.
2,- Seleccién de Equipos.

3.- Costeo del Bistema (Presupuesio),




E) Objetivo que pretendo alcanzar oon ef presenie trabajo es ei de oblener ei tfiuio de ingeniero
Macdnico y asi cuiminar una meta de gran importancia en mi vida.

Para lograr io anterior, presento una tesis que irata sobre e disefio de un Sistema de Alre
Acondicionado con deshumidificacién y coleccién de poivos para un bombo de prueba en ie
eisboracion del conflado de chicle para una Industria chiclera ubicaca en San Luis Polost,

Me he enfocado & esle tama de manera sspecial, debido & que desde que tenminé mis estudios
en ia FACULTAD DE ESTUDIOS SUPERIORES - CUAUTITLAN, me he dedicado a lo
aplicacién de técnicas y procedimientos de disefio de sistemas de acondicionamiento de aire y
coleccion de poivos en las empresas donde he prestedo mis serviclos.

Espero sdemds, que ei presente trabajo pueda ser de ulilided para aigulen que desee
profundizar més en este campo, 0 que sirva para despertar ei interés a més de un estudiante y
0 incline a sequir por esta rama de ta ingenieria Mecdnica.



La Funcién de una instalacién de aire acondicionado, @3 la de mantener un ambiente dentro de
lns condiclones exigidas por los usuarios, procesos o materiales que se encuentran en los
espacios acondicionados,

Aire Acondicionado ; * se dice de fa simdsfera de un iugar o espacio ceirado, somelido a
determinadas condiciones de temperatura, humedad y presion”,

Et hombre & través del tiempo se ha visto abligado & luchar contra la adversidad de los climas,
primersmente uthizando olementos naturales disponibles y conforme a los avances de @
clvilizacion, en la actualided no sélo ha podido conirolar & clima & voluniad dentro de los
espacios cervados, sino que ha encontrado de gran utilided poder modificar las condiclones
ambientales y usarias en su beneficio, como en I8 produccin de productos Indusirialea y
slimenticios, para logrer of adecuado funcionamiento de ceniros de computacién y sistemas de
control ebc::&nleos 6 para poder mantener en condiciones especiales a recién nacidos en los
hospiiaies, eto..,

Lus variabies que hay que controlar simulténasmente son :

o Latempersiura por medio de refrigeracion o Ia calefaccién.

o El contenido de humedad del aire por medic de la humidificacién o la deshumidificacién.
o La calidad del sire por medio de fikros para particulas y fitros absorbedores de olores.

o La disinibucién del aire por medio da vantiacién mecénice.

Al logrer controlar diches variables se ha creado una de las mds Importantes industrias de
sarvicios, abriendo un ampiio campo &n esta especialidad.



A medida que fa tecnologia avanza, ¢! aire acondicionado evoluciona tamblén, respondiendo &
las necesidades cada vez més enfocadss hacla una oplimizacidn de los elementos
Interactuantes buscando una disminucién del consumo de energia y de los costos de
mantenimiento & través de los liamados sistemas inteligentes 6 sistemas de control
compuisrizados combinando los sistemas de acondicienamiento de aire y sus equipos para el
comtrol automatizado por medio de una computadora reportando los siguientes beneficlos :

o Mejor administracién ded sistema,

« Control de enargia.

o Apoyo para of personal de mantenimiento,

o 8upervisién oportuna,

* Reportes de emergencia en 81 momento que suceden,
o Incremento de Ia productividad.

o Mejor manejo de presupuestos.
o Proteccidn & equipos de sejvicio,

Es importante hacer mencién que en un pals como 8l nuestro asi como en todo e mundo, nos
hemos acostumbrado & Is comodidad de Ia refrigeracion y el aire acondicionade en una medida
tal que se han vuello necesidades existenciales y no lujos. Se ha progresado @ punto que el
futuro del suminisiro de alimentos de is humanidad, en particular depends de la existencia de
suficienta energia y métodos eficientes de rafrigeracién y aire acondicionado por lo que esta
dependencia tiene que ser equitibrads.

El alre acondicionado y el mantenimiento : En las instalaciones en general se entiende por
conservacidn sl conjunto de medios y actividades integradas que tienan por abjetivo *manener
'on operacion continus, fiable, segura y econémica los equipos y las Instalaciones de las que
lorman parte®,

La experiencia, el ingenlo, la necesidad de seguridad para el personal y quo los equipos e
Instalaclones operen en forma continua, para una mayor productividad, y siendo esto posible
tinicamente con un minimo de Interrupciones, tanto en lo respectivo a la instalacién como
equipos y maquinas las cuales lienden @ desgastarse requiiendo cambiar las partes
defectuosas a tiempo, ha dado lugar 8l mantenimiento preventivo, que junto con el comectivo
se logra el objetivo desde el punto de vista econdmico.



Dentro de is administracién del manlenimiento tenemos :

0 Planeacion.
0 Organizacién.

0 Ejecucién,
0 Controt.

Podemos decir, primero s8 elabora un plan, seguido se establece la organizacion para poner el
plan an sccidn y una vez que el plan estd en acclidn se revisa periddicamente, lo que se hace
comparando con el pian original, tomando las medidas comectivas necesaiias. En caso de
atraso o cambio del plan original,

Lamenisblemenie varias de las Instalaciones de o8 sistemas aire acondicionado y sus equipos,
&l ser instalados y probados para su funcionsmiento son inmedistamenta olvidados creyendo
que son de operacién infinite sin prestariea atencién y servicio pretendlando que funcionen de
manara eficaz en forma indefinida.

El Aire Acondicionado y el Protocolo de Montreai : Denlro de los sistemas de alre

acondicionado de expansidn directa hay que poner aspecial énfasis en evilar la emision de

wmndn:u @ ol amblente, fos cunles al tiegar a Ia sstratosfera contribuyen a el abatimiento de
capa de 0ZON0.

El ozano aparece en los siguientes lugares : en la troposfera ( (a cual estd formada de materia
contenida desde ¢! nivel del suelo hasta sproximadamente 18 Km por encima de Ia superficie
toresire), y on la estraioafera ( la cual esta ubicada aproximadamente a 15 Km y 80 Km por
encima de s superficie de Ia llerms, encontrindose la moldculs de ozono en una mayor
proporcién aqul que a ninguna olre allura en |a aimdsfera temesire),

L]

E} ozona de la esirstosfera protege a la tierva del peiigro de Jos rayos uitravioleta, e3 una forma

de oxigeno cuyss moldculas conlienen tres #omos de oxigeno en lugar de los dos de

aodut::nwsmdo esla configuracion la que permite que el ozono filtre los rayos ultravioleta de
Iz . .



Los CFC o (clorofluorocarbwros), refrigerantes R-11 que es GFC-11 6 R-12 CFC-12 asi como
todos fos damds refrigerantes son compuestos quimicos estabies (Inortes) y no reaccionan en
fa aimésfera inferior, como resultado los CFC se desplazan lentamente hacia la atmdafera
superior donde Ia elevada radiacidn de la energia solar hace Impacto en elios, lberando
#lomos de cloro. Una vez liberado of cloro se toms atamente reactivo con el oxigeno
desmembrando por ende las moléculas de 0zono esiralosférico ( un solo domo de cloro puede
destruir mds de 100,000 molécules de ozono).

E) agotamiento dei ozono afects tanto  Ia salud del hombre como al ecosistema dando como
resullado: cataratas, céncer de plel, deficiencias en el sistema inmunolégico, dafios & las
cosechas Interfiriendo 8u folosintesis y en ia fsuna marina ya que ls radiacion sfecia a fos
organiamos pequefios tales como ol plancton, laa larvas de los peces, los camsrones y las
planias necesarias & la cadena alimenticie marina, Estos organismos slimentan otras especies
que en uitima instancia complementan los suministros de alimentos martimos y humanos.

E) protocolo de Montres! firmado en Londres en 1990, contiene dos elementos clave:

1. Medidas de conirol sobre sustanclas (fechas de reduccién y eliminacién, que sustancias son
controladas)

2. Restricclones ai comercio con los paises que no hayan ratificado el acuerdo.

Los palses desarvollados deberdn eliminar el uso de CFCs para el afio 2000, los palses en
desamollo para e 2010, México 86 ha comprometkio a seguir un calendario da reducclones,

Por lo que es priorttario :

O Tecnologias altemativas, productos substilutos y medidas de conservacion (reciciaje),
0 Desanollo de substitutos a mediano y largo plazo.
0 Cooperacién giobal entre diversas enlkiades involucradas,



Desplegar en un trabajo la esencia de las técnicas, métodos y procedimientos para el disefio de
los sistemas de aire acondicionado trae consigo Ia consideracién de que su totalidad no es una
tarea abrazable.

La eleccion de los temas aqul tralados permiten asomarse @ algunos de los conceplos
genaerales que se utilizan en esta rama de la ingenieria, pretendiendo mollivar el interds para 18
profundizacion de cada tema en especifico a quien lea este trabajo.

En los primeros capitulos tenemos los conceptos generales que utillzaremos para el desarrolio
del sistema a disefiar,

Ls metodologia y procedimiemos para Ia realizacién del diseflo del sisiema de alre
acondicionado con deshumidificacion y coleccion de polvos la tenemos en el capiulo nimero
tres y serd la slouhnto H

o Planteamiento de las condiclones, imitaciones y criterios de disefio.
o Determinacion del gasto a manejer.

o Seleccidn del Equipo deshumidificador por medio de programa de compulacién (Por
ejempio Cargocaire Engineering Corporation).
~ Para Condicién de Verano,
- Para Condioién de Inviemo.

» Seleccitn por programa de computacion (AESA) de ventiladores.
- Para Suministro de Aire,
- Para Extraccién de Aire,

o Seleccion de Equipo de Aire Acondicionado (Catélogo).
= Unided Manejadora de Alre UM.A,
- Unidades Condensadoras.
- Serpentin Preenfriamiento.



+ Seleccion de Colecior de Polvos (Catdlogo).

» Seleccion de Fiitros (Catdlogo).
« Para Unided Manejedors de Aire UM.A,
- Pars Toma de Aire Exterior T.A.E.

o Diseflo de Ductos y chiculo de ducios por computadora.

« Diseflo y Cdiculo de tuberias:
- Para refrigeracion tipo °L*,

o Alslamiento térmico;
~ Pava refrigeracin tipo °L",
- Para cuadros de serpentines de vapor,
« Pare ductos de alre.

o Descripcion del sistema de conirol.

En ol capitulo ndmero cuatro tenemos of esiudlo econdmico y a5 pautas & seguir en la
realizacion de un andiisis econémico del sistema, utiizando el método del valor presente, ol
cusl nos permite comparr fos gastos fituros en pesos equivalentes al presente y con elio
absarvar las posibles ventajas econdmicas.

Finsimente en el capilulo nimero cinco tenemos ias observaciones, comenarios y
conclusiones del trabajo desarrailado.




Las lsyes que rigen |a materla y la energla son inmutables y universales, abarcan lodo lo
existente, incluyendo a los seres vivos y su funclonamiento.

Conocer estos principlos nos permhite aprovechar mejor nuestros recursos y ha sido ia base del
desaroiio de nuesira civiiizacion,

Toda creacién humana ha sido el resuitado dei descubrimiento y aplicacién de fas proplededes
de la materia y de ia energla.

Llamamos materia a todo aquelio que ocupa un lugar en ei espacio formando ios objetos y
energla a la capacidad de producir un efecto, un cambio.

La ciencia que estudia las transformaciones de ia energla y su aplicacién ai desamolio de
méquinas y motores de combustion intema se ilame termodindmica,

Los principlos de ia termodindmica son splicables no sélo a ios molores sino ai funcionamiento
de |a célula y a todo lo vivo,

La termadinimica ssteblece que en @i universo la energla no se crea 1l se destruye, sino
dnicamente se transforma y que en dichas transformaciones no es posible utilizar totaimente (a
energia para producir trabajo, ya que parte da ia energla de sits caiidad se degrada a energle
an desorden, es decir que en todo proceso donde se wlilice energla slempre axiste un clerto
grado inevitable de Ineficiencia,

El segundo principio de ia termadinémica establece que no toda la anergia de ala calidad se
puede transformar en {rebajo, y llsma entropia @ fa parta de ia energia no wlilizable.

La entropla o3 una medida de Ia Ineficlencia de un sistema, entre més entropia, menos
rendimiento.

Energla Libre = Energla Potencial - Entropla
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Acondicionar el aire es mantener bajo control su temperature, humedad, pureza y distribucion,

Elsmento
NITROGENO N,

OXIGENO 0,

31.9088

ARGON A

0934

30942

DIOXIDO DE CARBON CO;

0.0314

44,00005

Eoln fabls 00 cusndo o aire eeta 86co, impio de impurezes y pusds coneiderarss como UnA Mezcie de geess, & Una

slovacian de nivel de mer,



Fundamentos de psicrométria

La cara psicroméirica es la representacion grifica de la relacién que existe entre o8
pardmatros paicrométricos que a continuacién se describen y con eila se pueden analizar las
propiedades y caracleristicas del aire,

Temperatura de bulbo seco.- Es Ia temperatura que 5o registra con un termdmetro ordinario.

Tempaeratura de bulbo himaedo.- Es la temperatura que e registra con un termdmetto cuyo
bulbo esia cublerto por un mecha humeda y expuesto @ una corriente ripida de alre.

Temporstura de rocio.- Es la temperatura @ Ja cual empleza la condensacidn de humedad
cuando ¢l aire se enfria,

Humedad relativa.- es 1a relacion del peso del vapor por unidad de volumen de aire y 8l peso
del u‘mo sgue contenido por unided de volumen de aire a la misma temperatura excepto
que 0,

Humedad absoluta.- Es o) peso de vapor de agua que s8 encuentra mezciado por unided de
peso de aire seco.

Volumen especifico.- Es ol nimero de cantimetros cibicos, acupadas por un kilo de la mezcla
de sire y vapor de agua,

Entalpla.- Es ol grado de desorden molecular,

Loa procesos psicrométricos mis importantes son;

Flujo de sire sobre una superficie seca y mds caliente que ol aire,
Flujo de aire sobre una superficle seca y mis fria que ol aire,
Proceso de enfriamiento y deshumidificacién.

Proceso de enfriamienio y humidificacion.

Proceso de calentamiento y deshumidificacidn,

Proceso de caientamisnto y humidificacion.
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Principios y definiciones fundamentales

Calor .- 88 una forma de energia, creada giincipeiments por la transformacidn de otroa tipos de
energla en energia de calor, nos lisga direginmente del 50l y esta presente en todos los objelos
dehtum.nxunubrlmlqulummmummm(mnuouonlu
temperatura més baja que tebricamente eg pesibie , on ia cusl no exiele calor ¥ que o8 de
-273 °C), (8 unidad fundamental del calor @8 le (BTU, British Thermal Unit), es igusi »
In cantided de calor que o8 necesario o0 tomar de un Kiio (una libre) de agus pars
cambiar sutemperstura 1°C (1°F). La calofid @8 usada pars madir ) calor lotal de los objetos, 8
mayor cantidad de calor més calorias y vialverss.

Toemperatura.- 64 (a escala usada pars madiv ia intensidad de calor, siendo @l indicador que
determnina la direocién en que so moverd I8 eneryla de calor, también puede definirse como of
grado de calor sensible que tiene un CUBIPO 8N COMPArECidn con oo, en nuero pals ia
temperstura se mide utiiizendo Ia escala §8 contigrados (osisius), basada en o) efecto
del calor sobre of agua @ nivel de mar, 0°8 {a temperstura a ia cual &l agua se congela y
100°C la tamperatura a {a cual hierve.

Transmislon de calor.- La segunda ley @8 le teimodindmica es aquella en ia cual el calor
slempre fluye del cuerpo mds céliido of euerpo mds frio, siendo of grado de transmisidn
direclamente proporcional a la diferencia bmmmm la forma en que
se lransmite el calor y los factores que [a dalerminan se describen a continuacion :
Conduccién.- es la forma de transmisién de calor en la cusl dete 80 mueve pasando de una
molécula de una subsiancis a otra moldcule de la miema o diferente substancla,
Conveccion.- es [a forma de flujo de calar que ¢ presenta en los fluidos donde las moldculas
:sun libres para moverse, cuando el calorfiuye por este método lo hace debido al movimiento
¢ (as Mo|

Radiacién.- es una forma de movimiento de calor que no depende de ias molécules, en este
caso ol calor viaja de la misma forma qug 8 uz proveniente de una lmpara, ef calor del sol
viajn en esia forma, hay poca rediscién a bejes tempersiures, también cusndo la dferencia de
temparsturas entre los cuemos es pequelig, por lo tanto, la radiacién tiene poca importancia en
ol proceso de refrigeracion,

Diferencia de temperaturas.- un facior que afecle (a velocidad del fijo de calor es la
diferencla de tempaeraturas, si Ia diferencig ée la tempersiura entre un objeto frio y uno caliente
s grende, las Calorias (BTU) se moverde de la parte mis caliente a la (ria ripidamente, pero
o {a diferancia es pequefia, las Calorigs (BTU) se moverdn més lentamente, s no hay
diferencia de temparsturas no hatwd fiujo @8 oalor,

Supeificie de contacto.- una segunds dafluencia en el fiujo de calor es la supeificie de
co?lluo enire el objeto frio y el calienlo , en gensral @ mayor superficie de contacto, mayor
flujo de calor,



Tipo de material.- un tercer facior que afecta ol flujo de calor @s of Lipo de material a través del
cusl ol calor debe pasar, sigunos materisies llamados conductores penmiten el flujo de calor
ficlimente y aigunos otros tales, como los uretancs, lo diffloultan, fos materiales que dificullen e
fiujo de calor son llamados maics conductores o aisiantes.

Como afecta ol calor los cambioce de estado

vaporacién y condensacién.. casi todas las subatancias pusden exist en Ia naturaleza an
ostado ediido, liquido o gaseoso, y pueden ser cambilados de un estado a olro, estos camblos
de eelado pueden provocarse por medio de enfriamiento © eslentamiento, afladiendo calor a
una subsiancia pase de sdlido a Kquido, omWawvaonulorpudowu
Hquido o de liquido & s0kido, en refrigeracidn inleresa lo concamiente a dos cambios ; de liquido
& vapor lamado evaporacién y de vapor a liquido Nemado condensacién,

Tomporatura de evaporacion contra presion.- pare cusiquier substancia |a lempersiure de
tomperstura

WNM.uMowlmhﬂmam 10‘(’:
(80°F), o menores.

Calor aspecifico.- ol calor espacifico de una substancia es S capacided relative de absorber

defnioién
{a cantidad de calor necesaria pare sumentar les tempersiuras dle oiras substancias varfs

Calor sensible.- es la cantided de calor oadido O sbsorbidlo por una substancia y of cual
acompefie un cambio de |a temperstura det mismo.

Calor latente.- o8 la cantided de celor cedido & absorbide por una substencia y o oual
mummmr:um““z“ ‘ozldormd?o“ rnhluﬁ
a 0 0 qua pare ¢

eatado de una substancia, no es parcibido por los sentidos.
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Ciclo de Refrigeracién

El ciclo de refrigeracidn estd basado en los tres principios siguientes :

1a.- Todos los liquidos al evaporarse absorben calor de cuanto les rodea. (Para enfriar un
cuerpo 86 aplica este principio, haciendo evaporar un detenminado liquido en un aparato
adecuado, a fin de que o calor latents necesario para |a evaporacién se exraiga de las
substancias que deseamos anfriar).

2a.- La temperaturs a que hierve 0 58 evapora un liquido depende de ia presion que se ejerce
sobre dicho liquido. (Le do este reside en que si podemos disponer de una
presidn distinta sobre e liquido que 88 esté evaporando y produciendo frio, se alterard la
tmporuu)n 8 Que se avapora y, por consiguients, podré variarse también el grado de frio

3a.- Todo vapor pusde volvar 8 condensarse, convirtiéndose en liquido, si se comprime y
enfria debidamente. principlo permile recoger el vapor formado por is evaporacidn del

liquido, comprimirio (o!n“:n COMpresor

adecuado, enfriardo en un condensador y convertirio

nuevamente en liquido, que puede evaporarse olra vez y producir més frio).

Debido 8 s gran cantided

de calor istente que

interviene on |a evaporacién y en |8

condensacién (a transmision de calor puede ser muy eficiente madisnte este proceso.

El funcionamiento dei sistema, s8 comprende facimente si se divide su operacién en cuatro
fases [as cuaies consiituyen ol Nemado ciclo de refrigerscién, estas fases son : Evaporacion,

Compreaidn, Condensacién y Control.

1,- EVAPORAGION
En la otapa de avaporacion el refrigerants sbsorbe
cslor del espacio que lo rodes, enfriéndolo por
consiguients, esta etspa tiene lugsr en un
denominado evaporador, ol cusl es
ilsmedo asl, debido a que ai absorber calor ef
refrigerante, cambia de liquido a ges, o se8 se
evapora,

3.- CONDENSACION

La fase de condensacién del ciclo se efectis en
Une unidad llamada condenseder, aqul ¢ gas
refrigerante a sita presién cede calor ai eire, agus
o ambas, cambiéndolo de ges # iiquido.

2. COMPRESION

Despuds de evaporsrse o refrigerante e
conducido @ un compresor donde se suments la
presin, este sumento de presién es necessrio,
como ya s menciond para que ¢f gas refrigersnte
camble ficiimente a iiquido.

4.- CONTROL

La fase de control dael ciclo du refrigeracién es
desarroliads por un mecanisme da control de fiujo,
este maecanismo reguls o flujo del refrigerante
dentro del evaporador y tamblén actds como
trampa de presién, despuds de que ol refrigerante
deja o control de flujo se dirige a! evaporador y
comienzs de nuevo &l ciclo.




Sistemas de Aire Acondicionado

Los sistemas de alre acondiclonado se pueden clasificar en cuatro grupos segdn e medio
refrigerante que se Heva al espacio refrigerado i

o Sisteman unitarioa de axpansién directa.
o Sistemas todo agua,

o Sistemas combinados agua-eire,

o Slstemas todo alre.

§! ol aquipo se encuentre locakzado en un Area fuers del ambiente acondicionado el sistema se
lo denomina como sistema ceniral, son sjempio de eatos sistemas (os UNimos fres anles

Una mm puede utilizar uno 6 més de estos sislemas para poder Henar mejor los

requisitos de cada ambiente.

o Sietemas unitarios de expansion directa - los sistemas unitarios de axpansién directa

consieten de una 0 mis unidades instalades dentro del ambienie acondicionado, on las
cusies o) ake que circulan estss unidades ss enfriado directamente por of refrigerants, son
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« Sistemas todo agua .- ios sistemas todo agua consisten de un enfriador de agua, unidades
terminales, la red de tuberis que une a estos dos elementos y una bomba que circula el
agua enire ¢ enfrisdor y ia tenminales, en esie Lipo de sistemas el enfrismiento tolal
requerido por o ambiente se efectia on las unidades terminales que se encuentran

ledas dentro de dele, eatas unidades terminales son conocidas como * fan & coil* y

un serpentin de enfriamiento por ol que circula agua helads y un ventiador.

del ambiente por ei serpentin, ia ventiacion pusde obienerse a través da
pared por los cunies toman aire fresco fa unidad “fan & coll®, este tipo de

requiere de poco espacio para |a sala de maéquines y para paso del servicio,
ol local as tuberias que alimentan ai fan & coil, pemmite ia
ipo de refrigeracién, faciita o control individual pues ya que los
no 80 necesiten se pueden apager y sl obtener un ahono en ef

T
§§§§§;;
i

%

'

%

+ Sistemas combinados agua-aire .- en este tipo de sistemas el medio refrigerante que liega
al ambiente que se desaa acondicionsr es aire frio y agua fria, ef agua y el aire que egan ai
espaclo acondiclonado son enfriados en aparatos ubicados en salas de méquinas fuera de
las Areas acondicionadas, ia unided teminai mis cominmente utiiizade para este sistema
es la unidad de induccidn, utiiizando como unidad terminal la unided fan & coii
suministréndole una cantided de aire ya tratado, denomindndolo como aire primario pare
distinquirio del alre del amblenta que ie terminai hace circuiar ei cual recibe el nombre de
alre secundario.

» Slstemas todo aire .- an los sistemas todo aire ie capacidad tolai de enfiamiento, sensible
y istente, requerida por ef ambiente, lo suminisira la corviente de aire frio y deshumedecido
que 38 introduce al ambiente, axiste una gran varieded de unidades que caen dentro de ia
clasificacién de sistemas todo aire, por lo que estos pueden considerarse como los sistemas
md: versitiies debido a ia gran variedad de unidades disponibles, clasificendose a su vez
en dos grupos;

Sistemas de una comiente de aire, y
Sistemas de dos corrientes de aire.



En los sistemas de une comiente de aire, el aire pasa en serie por los serpentines de
enfriamiento y calefaccidn y lo suministra a todos los ambienies a una temperstura comun,
dentro de ests categoria se encuentran loa siguientes sisiemas:

Unizonas de conducto sencillo, caudal constante,

Unizonas de conducto sencillo, caudai variable,

Unizonae de conducto sencillo, Induccidn/caudai veriable,
Unizonas de conducto sencillo, con recalentamiento por zons,

En los sistemas da dos comiantes de aira, ia unidad acondicionadora suministra dos comientes
de aira a diferentes temperaturas, las que posterionments s mezclan pars suministrarse como
una sole al amblente acondicionado, la temperatura dal airs que ingresa a cada ambiente varia
segun la cantidad de aire que se tome de una corviente o Ia otra, esta mezcla de dos comiantes
puade efectuarse en ia unided acondicionsdora 0 en una caja de mezcla en el amblente, i0 que
permite dividic 8 e8i08 sistemas en dos:

o Mullizons.
+ Dobie ducto,

En la mukizona la mezcle se efectia en ia unidad acondiclonadora y se ileva un solo ducto a
cada zona, 8l nimero de zonas de controi posible estd limiado por el ndmero disponible en ia
unidad multizona, en el sistema de doble ducto, ls mezcia se efeciia en una caje de mezcia
terminat @ la cusl se le suministra dos corrientes de alre, la Operacién es simiiar a la mukizona,
excapto que no hay limite prictico al nimero de zonas da control posibles de oblener. .
Los sistemas todo aire pueden utikzarse priclicamenta en todo tipo de inststacion, tamo
comercial como industrial, desde instalacionee donde se requisran gran mulipiididad de zonas
pequefiss de control, hasta aquelias con grandes dreas sbiertas como fhbrices, seropuertos,
auditorios, teatros, efc,, penmitiendo un control muy preciso de Ia temperaturs, humedad,
ventiiacion y filracidn,



* Des- : Proposicidn inseparable que denota negacién o inversién del significado simple,
privacion, exceso o demasia. A veces no implica negacién, sino afirmacién.

* Humedad ; Cantidad de vapor de agus contenido en ei aire, en un lugar y momento
determinados. Al disminuir ia temparatura, ia cantidad de vapor de agua que puede contener ie
atmésfara disminuye hasta Hegar a un punto, &l punto de roclo, en que aquél se condensa
formando gotitas, que segun el peso y la velocidad de enfriamiento, pueden dar iugar a iluvia,
granizo o nleva. La cantidad totai de vapor de agua por unkiad de volumen de sire constituye ia
humedad sbeoiuta. La humedad relativa es el tanto por ciento de vapor de agua que existe en
un momento delerminado en ia atmdsfera, respecto dei total que podria contener (saturacidn) &
lamisma temperatura.”

El aire acondicionado y el control de la humedad .- como ya mencione en Is Introduccion,
alre acondiclonado es ef tratamiento de la atmdsfera de un cuarto o espacio involucrando el
controi de la temperstura, contenido de humedad, calided dei alre en circuiacidn y (a manera do
conduciro para crear {as condiciones convenientes para la manufactura o preservacién del
producto a ser manejado.

El procesa del aire acondicionado involucra ia utilizaclén de equipo para calefaccién o
enfriamianto dei alre, y para agregar o remover 8 humedad del mismo.

El proceso para agregar humedad al aire s8 conoce como humidificacién, y el proceso de
remover o quitar humedad es conocido como Dnhumlndnlen.

En esto capituio exclusivemente nos enfocaremos al campo del proceso de la
deshumidificacién, para entender el papel de la deshumidificacién en el proceso del alre
acondicionado es esencial que se entlenda ia naturaleza dai aira mismo, ya qua es una mezcla
de gases (como vimos en el punto anterior); primeraments nitrdgeno, oxigeno y vapor de egua,
con un pequefio porcentaje de gases raros., nuestra atmdsfers consiste de una vasta manta de
esi08 gasea extendidos en varios cientos de miles hacia el exterior del espacio. Ei peso 0
densidad de esta mezcla, raferida & la presién atmosférica, es 1.033 Kg/cm® (14.7 lbs/ple”) a
una alura del nivel dei mar,
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De acuardo con Ia ley do Daiton de la suma de ias presiones parciales, cada uno de estos
gases, Incluyendo el vapor do agua, sjerce su presion parcial en le mezcla, justo a través de los
olros gases como sl no se presenlana como un todo. La suma de cada una de esias presiones
parciales equivale a la presién tolai de la mezcla,

La suma del vapor de egua que puede contensr esta mezcla es un valor constante
dependiendo unicaments de la temperatura y la presién de la mezcia,

Fiujo de humedad entre ei alra y los materiaies.. La humedad existe no 50lo en el aire, sino
también en los sdlidos y materiales liquidos, materiales higroscopicos como ia madera y el
papel tisnen su contenido de humadad, mientras que materisles como el acero y el vidrio
detianan la humedad an los poros de la superficle.

El flujo de humedad entre estos materiales y ol aira circunvecino s una funcién de ia
difarencia de presion de vapor entre la humedad &n el maleria! y la dei aim, cuando ia presién
de vapor en sl aira y ¢l material 63 la misma, ol flujo de humedad se detiene, y enlonces se
dice que estdn en equilibrio, si el material es desplazado & une atmdsfera seca, la humeded
fluiré hacia ¢! aire gradusimente y el material iendera progresivamente e deshumidificarse,

8in embargo como el aire no puede retener mucha humedad por unidad de volumen como los
materiales higroacdpicos, al sire pronto serd saturado con le humadad cedida, y Unicamenle al
introducir un nuevo aire seco a! proceso detendrd este proceso. Asl la presion de vapor del aire
debe ser slempre conservade en un nivel abajo del nivel de! material @ deshumidificarse para
que el procese continde,

La utiiizacion det aire deshumidificado es casi limitada por el ingenio del hombre, sin embargo
su utilizacion normaimente cae dentro de estas cuatro drees generales: Almecenamlento,
Produccién, Empaquetado y Proceso.

Almacenamiento.. en esta aplicacién el espacio de almacensmiento es mantenido a una
humedad relativa sspecifica y algunas veces lambién a una clerta temperstura, a8 como fos
productos en aimacenamiento no deben absorber humedad do ln atmdsfera circundante, estos
deben estar protegidoe de le comosién, como regla en general, el moho y otros lipos de
oxidantes reacclonan con la comosién Ia cual no ocurirk si la humedad relative de! drea es
mantenida en & abejo do} 40% de Humadad Relstiva, materiales almacenados en esis
simésfera pusden no estar cubiertos de aceites o otras superficle prolectoras del material, y
pueden ser guardados en sus condiciones nommales de uso,
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Produccion.- las ulilizaciones del aire deshumidificado en las operaciones de produccién son
Infinitas, aqul una atmdsfera beneficla una operacion en particular por medio de la oblencién de
{a deshumidificacion, en muchos casos la temperatura es controlada al mismo tiempo, pero hay
veoss donda el producto manejado no es responsable de la temperatura,

Algunas de las mds comunes splicaciones de produccidn son en los alimentos e Industria
famacdutica, asl como en la industria dulcers donde el azicar dulce duro puede presentarse
en barra y adherirse al material envoivenie, reduciendo considerablemente la produccidn. En la
industria farmacéutice, muchos de ios modemos descubrimlantos no pueden ser mezclados,
empaquetados o compuestos exceplo en condiclones simosféricas extramadamente secas.

Empaquetado.- en [as operaciones de empacado existe Gnicaments una aplicacidn del uso
del alre deshumidificadn, alimentos enlatados, purés, sopas concentradas, café Instantdneo y
olros materiales extiremadamente higroscipicos requieren una muy pequefa cantidad de vapor
de agua, causas como ei congelamiento pueden hechar a perder un producio,

Muchas de las compafiias involucradas en [a produccién de este tipo de productos han {enido

grandes perdidas en el empaquetado de los mismos, hesta no estar sequros que ei producto

:muqud::to no absorbié humeded durante el proceso y en si mismo no permite la iransmislén
e vapor de agua.

Proceso.- |a utilizacién del alre deshumidificado pars aplicaciones de proceso son veriadas y
difickmente se puedan separar en categorius especificas. La divisién entre apiicaciones de
produocién y aplicaciones de proceso es un poco fina, para los témninos del aire de proceso,
ususimente se utikze ol significado de un aire por debsjo de un punto especifico de roclo pars
un propdsito espacifico.

Tipos de deshumidificacién.- La deshumidificacidn del aire involucra ef translado de la
humedad de una mezcia de gases, exisien tres formas comunes para reslizar esto,

E) primero y método més comin ea |a reduccién de humedad por medio de la reduccién de
fempersiura, (a eliminacién de la humedad que contiene i aire Introducido dentro de) espacio
acondiclonado se logra en el serpentin de enfriamiento de la unidad de mire acondicionado, La
deshumidificacin por este método se logra cuando o elre es enfriado hasta o por debsjo de su
temparstura de punto de rocio de modo que una porcidn del vapor de agua en ol alre se
condensa y se drena por una bandeja y manguera de condensado, La condensacién del vapor
de agua requiere que se quite calor (Istente), sin ambargo dicha reduccidn de temperatura o3
lln\':ldcl p:)r ol punto de congslamiento del agua de condensado en el serpentin de
entnamiemo.
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La compresién del aire constituye otro de los métodos para reducir el contenido de humedad en
ol alre, cuando el aire es comprimido la presidn parcial del vapor de sgua en la mezcia sgua-
gas o olevada & el punto donds fa humedad puede sar condensada del aire a una alta
temperature.

Esta técnica es aigunas veces bastante practica para volimenss pequefios de alre, pero o
costo del equipo de compresidn auments, los akos H.P. requeriios y la suma del agua
requerida de enfriamiento para post-enfriamiento hacen verdedersmente Impractico para
vokimenes grandes de sire.

El tercero y méds simple de los métodos en 1a obtencidn del aire deshumidificado es la
Uthizacion de deshumidificantes desscantes, estos deshumidificadores wtilizen un producto
quimico desecante como la silica gel, la cusl tiene una enorme afinidad por ¢l agua, ol sire a
seor procesado es pasado a través del lecho dei desecante en el deshumidificador, Ia humedad
en ol aire es condensada hacla los poros del material desecante, y o caior latenie de
vaporizacién de ia humedad condensada se convierte en calor sensible, -secando la
temperstura de Ia comente de eire, exiramadamente absjo del punto de roclo puede ser
obtenide en esta forma sin la neossidad de un sistema complejo.
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Los sparatos limpiadores de aire remueven contaminantes de una comicnte de aire o gas,
axistiondo un amplio rango de disefios para atender las variaciones de los requirimientos de
limpieza de aire.

El grado de renovacion requerido, la cantidad y caracteristicas del contaminante que ha de
removerse y Ias condicionas da ia corriente de aire o gas, tendrén la influencia en el aparato
seleccionado para una aplicacién dada,

Los sparsios para limpieza de aire se dividen principalmenta en dos gnupos bisicos,

Filtros de Alre.
Colectores de Polvo,

Firos de Alre.- Son diseflados para remover concentraciones de polvo del onden de las
encontradas en el aire exterior y son empleados en ventilacién, acondicionamiento de aire y
sistemas de calefaccion, donde las cantidades de polvo rara vez exceden de cuatro granos por
miliar de pies cibicos de alre.

Colectores de Polvo.- Son disefados para las cargas mucho mas pesadas provenientas de
procesos Industrisies donde el alre que ha de ser limpiado se origina sn sistemas locales do
oxtraccion, dichas cargas variarin de 0.1 & 20 granos 0 mds por ple clbico, Por (o que as
concentracionss en los colectores de polvo son de 100 a 20,000 veces mayores que aqustios
para los que son disefiados |03 filtros de aire.

Pars |a seleccion del equipo de coleccién de poivo, ya que esios se encuentran disponibles en
numerosos diseflos utitizando un ndmero de principios y enfrentando una amplia variacion en
efectividad, costo iniclal, costo de operacién y mantanimiento, espacio, montaje y materiales do
conatruccién, su seleccion ya quo de hecho no se cuenta con |a experiencia previa exiensiva
on o) problema especifico del polvo, lo més recomendable es consultar con el fabricante dei

Los factores que Influyen en |a seleccion del equipo son :

Concentracién y tamafio de las particulas del contaminante.
Grado de coleccién requerido.

Caracteristicas de Ia corrients de airs.

Caracteristicas def contaminants.

Método de evacuacién,



pA]

o Concentracién y tamafio de las particulas del contaminante,

Los contaminanies an sistemas de extraccidn cubren un rango extremo en cargas y tamaflos de
{as particulas, 1a concentracidn puede vacar de 0.1 8 20 o mds granos de polvo por ple cubico
de aire. En sislemas de conduccitn de bajs presion, los potvos usuales varian de 0.5 2 100 0
mis r'nmo:;“ ia derivacion del tamafio medio (el rango sobre y bajo prosedio) también variar
con ol material.

o Grado de coleccién requerido.

Una seleccién bisica debe ser realizada de acuerdo al tipo de colector requerido pars hacar
una fabor de iimpieza satisfactoria pars o) problema especifico en consideracion,

En fa svaluacin se considerard Ia necesidad de equipo de alta eficiencia y atto coslo como
precipitadores electrostéticos, equipo da alta eficiencla y costo moderado como unidades
colectaras de tela o himedos y las unidades primarias de menor costo camo los centrifugas
80c08,

A manera de recomendacién para ta seleccin del equipo podemos comentar; que debemos
selaccionar el colector que permia sscapar la menor cantidad posivie de cotaminante a ta
simésters dentro de un precio razonable an costo Inicisl y mantanimiento, sunque en algunas
aplicaciones fa cueatién de costo y mantenimiento debe ser sacrificada pare enfrentar log
estndarea establecidos para controt de contaminacion del aire.

o Caracteristicas de la corriente de aire,

Las caracteristicas de 1a comente transportadora tienen una marcada influencla en la seleccion
del equipo, comentes de aire que sxcedan los 82.22 °C (380 °F) prevendrén del uso de un
madio de sigodén estandand en colectores de tela, Ia presencia de vapor o condensaciones de
vapor de agua causarén abatrucclones y tapones en los pasajes de aire o poivo en colectores
de tela y cenirifugos sacos, la compasicién quimica puede atacar ia tels o metat en colectores
secos y causar condiclones extremadamente comrosivas cuando se mezcls con agus en
colectores de tipo himedo,



u

o Caracteristicas del contaminante.

La composicién quimica puede atacar los elementos del coleclor 0 causar comosién en
colectores del tipo humedo, materiales peligrosos como limaduras de metal impregnadas con
otros compuestos pueden adherirse a los elementos del colector obstruyendo sus pasajes,
materiales como la pelusa de un cargador en la industria textli se adherirdn a las superficies o
elementos de ciertos tipos de colector, Ia abrasividad de muchos materisles, en ligeras o altas
conoentracionss, como @l polvo procedents de is aspersidn de arena causardn un répido
desgaste en forma particular a los colectores dei tipo seco, el tamafio y formas de particulas
descarard cierlos disafios de colectores, |a forma de parecaldas de particulas como las “alas
de abeja’® de granos flotardn a través de ios coleclores centrifugos, debido a que su velocidad
de caida es menor que |a de particulas esféricas mucho menores con ia misma gravedad
especifica, ia naturaleza combustibie de muchos materlales flnamente divididos Influird en la
seleccion de tipos de coleciores seguros de tales productos,

¢ Método de evacuacidn,

Los métodos ds eliminaclén y evacuacién de los materiales colectores variarn con el material,
o procaso de Ia planta, la cantidad y el diseflo del colector, l0s colectores del tipo seco
descargaran continuamente a o8 transportadores a lravés de compuertas vertedoras, vaivulss
dosificadoras 0 en recipientes, los materisles secos pueden crear un problema secundario 8l no
e plensa cuidadosamenta en la evacuacién del material libre de polvo 6 en la localizacidn del
depdsito de poivo del colector spropiado para ia eliminacién conveniente del material, los
colectores himados son adopiados para ediminacién en tolvas o para la expuision continua dei
material de secado, aunque la evacuacidn de los desperdicios himedos puede serun problema
de manejo de material, ol acameo de séiidos en el agua de desperdicio puede cresr un
problema de contaminacién en los conductos de desagle 8i dicha agua de desperdicio no es
adecuadamenie clarificada, ias ceraciaristicas del material pueden Influir en {os problemas de
ovacuacion, is compaciacidn de materiales secos en lolvas de poivo y la flolacion o s
formacién de pasias aguadas en coleciores himedos son algunos de loa casos que pueden
enconirarse.
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TIPOS DE COLECTORES DE POLVOS

Precipitadores electrostiticos.- E| principio de coleccitn se basa en ia capacidad de impartir
una cargas negativa a Iss particulas en la corriente de aire provocando el movimiento de éstas y
su adherencla a las placas del coleclor conectadas a tiems o cargadas positivamente,

Colectorsa de tela.- La efeclividad del aire pasando a través de una tela a baja velocidad es
reconocide y wtilizada desde hace muchos afios en aparatos limpiadores de aire, la taia se
coloca en forma de envolura o tubos mientras que la ellminacion aperentemente se efeciia
por la accldn coladora de ia tels, en realidad la coleccién se obtiene en este grupo de
detenedores por ia formacién de una maila del material en el lado del alre sucio de la tela
proporcionando la verdadera superficie filtranle o coladora, por medio de ests superficle se
obtiene un aito grado de eliminacién ain de particuiss submicrométricas, cuando una nueva
tela @3 puesta en servicio, generalmenle habr un visible escape durante la Operacidn iniclal
hasta que se forme la malia da polvo, la tela mds usual es un aigoddn especialmente tejido,
aunque puede usanse en clertas aplicaciones lana, piel, fibra de vidrio y otras telas sintéticas.

Colectorea himedoa.- Los coleclores de tipo himedo tlenen la capacidad de manejar
volGmenes a alta temperatura y cargados de humedad, la coleccién de polvo en forma
himeda eilmina el problema secundario de la eliminacidn del material coiectado, sin embargo
el uso de agua puede Introducir condiciones comosivas en el coleclor y puede necesitarse
proteccidn contra la congelacidn si dichos colectores estdn situados en el axterior en climas
frios, los requerimientos de espacio son nominales, las pérdidas de presion y la eficiencia en |a

::olowldn variarén grandemente con el modelo. Dentro de ios colectores del tipo humedo

enemos ;

o Lavadorea estéticoa.- Estas unidades estdn disefadas para el manejo de ailas
concentraciones de polvo, tanto ias placas cepilindoras como las eliminadoras ambas con
loberas Inundadoras, se empiean an adicién a los bancos de stomizadores delante de las
placas cepliiadoras y los bancos de atomizadores opuestos delante de las eliminadoras, un
tanque en la parte inferior con una bomba de circulacién continua complela el montaje.

» Torres empacadaa.- Los colectores de este grupo son usuaimente planchas de contacto 8
\ravés de las cuales pueden pesar los gases ¢ liquidos, cuncumentemente o en flujo
transversal y son usados principalmente para combatir las molestias ocaslionades por
comaminantes altamenle corosivos,
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¢ Ceantrifugas Himaedas.- Algunos modglos utilizan una combinacién de fuerza centrifuga y
contacto con el agua para efectusr Ia coleccion, en los modelos de este grupo los colectores
son cilindricos y en fonma de tome o con el eje horizontal, el aire es introducido
tangencialmente y frecuentemente contra la comriente de agua mediante desviadores o
placas dirercionaias, of agua puede ponerse en contacto con las particuias de poivo
mantaniendo las superficies del colector isvadas por toveras atomizadoras, el agua s
recogida por la velocidad del sire o por gravedad, la pérdida de presién varia de 2% a 6"
ca.

o Venturi.- Los colectores de este tipo usan el orificio del venturi para intermezciar el poivo y
las parliculas de agua, el mezclado se complementa con una répida contracclén y
expansidn de ia corrlente de aire y un alto grado de turbulencia, ef agua se introduce delante
de |a gerganta del venturi y varia de 5 a 7 galones por 1,000 pies cibicos por minuto, las
plrdidas de presién varisn de 10° 4 30°c.a.

« Tipo de orificio.- En este tipo de colectores de polvo himedas al aire que fluye s trevés del
coloctor ¢3 puesio an conacio con una idmina de agua en un reducido pasaje, el fiujo de
agua puede ser Inducido por la velocided de (a corriente de alre o mantenido con bombas y

, {83 pércidas de presion varien desde 1° 0 menos an modelos de coleciores de
iémina de egua, hasta de 3° a 8" en la mayoria de los colectores indusiriales, pérdidas de
Moﬂ tan aites como 20° se usan con aigunos colectores diseftados pare particulss muy
pequofias,

Colactares centrifugos secos.- La propiedsd de ia fuerza centrifuga de lanzar una particula
hacia ia periferia de una commiente de aire s& hs usado en {os colectores de cicion por muchos
afios, los modalos de los coleciores centrifugos han sido divididos en dos grupos bisicos,
catalogados por su efectivided en is remocidn de las més pequefias particulas de polvo.

« Colector de cicién,- se aplica cominmente para la remacidn de particulas gruesas de una
comiente de alre, como un pre-limpiador para coleciores himedos o secos mas eficientes
y/a como un saparador en sistemas de conduccién de producios que usan una cortlente de
sire para transportar o material, sus pdncipales veniasjas son; bajo costo, bajo
mantenimiento y baja caida de presién (del orden de %* & 14° c.a.), pero no puede usarse
para coleccién de particulas finas,
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+ Centrifugas de aita eficiencia.- Han sido desarroliadas para ejercer una mayor fuerza
centrifuga sobre fes particulas de palvo en una comente de gas, Ia fusrza centrifuga es
funcin de Ia velocidad de la perifaria y la acelerscién angular y el mejorsiniento en Ia
eficlencla en la separacidn de polvo se ha obtenido 8) por un Incremento de velocidades por
medio de un colecior en forma en espiral, b) utilizando una espumadora o algin otro disefio
especial, o) instalando unidades an series en algunas aplicaclones poco usuales. Mientras
que tales colectores no alcanzan gansralments al grado de eficiencia en particulas
pequafias de los electrostéticos, los de tela o algunas unidades de tipo himedo, su rango de
coleccidn efectiva se extiende aprecisblamenta sobre los convencionaies de cicidn de baja
presion, las pérdidas de presion en los colectoras de éste grupo varlande 3" a 8'c.a.

¢ Precipitador dindmico tipo seco.- Puede catalogarse en el grupo de alta eficlencls, en
este colector el paivo se deposita por medio de le fuerza centrifuga en las hojas de forma
especial de una rueda exiractora y es conocldo a través de un circuito en la cublerta del
vantilador hasta [atolva almacenadora de poivo.

s Tipo louver.- Puede aplicarse a las particulas una fuerza centrifuga con un cambio rdpido
en Ia direccién da ls corriente de alre por medio de series de placas colocadas a un dngulo
dado con respecto a dicha comiente, ias particulas mAs gruesas ciuzan la corlente de alre y
rebotan hacia el lado del aire sucio debido a las fuerzas que pueden producirse con tal
Impacto, la eficiencla serd esencinimenia funcién del espaciamiento en las rejillas, mientras
menor sea ¢l espacio mayor serd |a eficiencla, pero tembién serd mayor la probabilidad de
una obstruccion en los conductos, obstruccién debida tanlo a las formaclones en el frente y
reverso de la rejilla como a ia obstruccion mecénica por particulas mayores, para un
espaciamiento en ias rejilles praciico para aplicacionas Industriales, la eficlencla decaerd
igual Que en otras cenirifuges de tipo seco.

Un andlisis culdadoso de los componentes del equipo Inciuido es muy importante, aigunos
modelos de colector Incluyen veniiladores exiractores, motor, control y arrancador, en otros
disefos estos componentes y la estructura que los soporis deben ser oblenidos por el
comprador en otros establecimientos, ademds ias tolvas simacenadoras de paivo son partes
integrantes de eigunos modelos colectores de polvo, éstas no astén incluldas an otros tipos, les
conexiones de los conductos entre los elementos pueden ser Incluidas u omitidas, bombas de
agua de circulacidn continua y/o tanques de asentamiento pueden requerirse y no ser incluidos
en ol precio del equipo.

En el anélisis final, seré mds seguro ilamar al fabricante o al Instalador del equipo y obtener el
colector adecuado para un problema especifico,



b1

DESARROLLO DEL DISENO DE UN SISTEMA DE AIRE
ACONDICIONADO CON DESHUMIDIFICACION Y COLECCION DE
POLVOS PARA UN BOMBO DE PRUEBA.

Es necessrio hacer o) diseflo del Sistema de Alre Acondiclonado con Deshumidificacidn y
Coleccidn de Polvos para un bombo prueba en la elaboracién del confitado de chicle, para una
indusinia Chiclera ubicada en San Luls Potosl.
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Datos proporcionados :

Un bombo automdtico con capacidad de 700 Kgs.

El prooeso requiere que se agregue 98 litros de agua,

Ef proceso de secado tiene une duracion de custro horas

(Dato Experimental "800 CFM secan en 4Hrs, 1 bombo de 100 Kg. de cap.”)

Condiciones de Inyeccién del Aire

Tos $30°C£2°C (88 °F),
Toh P 1311°C (85.6°F).
$HR 1§

Hum. Abs. : 3368griba.s,
Factor Cor. : 0.8
Densidsd : 0.0574 L1’

® & o ¢ O

E! sistema que se esta proponiendo permitird el secado de 94 litros de agua afiadida durante el
proceso de recubrimiento de goma de mascas dentro de un bombo de prueba con capacidad de
700 Kg. en un tiampo méximo de custro horas,

Para lograr o anterior se Inyeciard al bombo en forma permanente |a cantided de aire
adecuado con una temperaiura de bulbo seco de 30°C + 2°C y con una humedad especifica de
33,6 gr. de sgua/Lb, de elire seco durante todas las épocas det afic, por olra parte se extraerd y
coleciard |a cantidad de aire adecuada para caplurar el polvo generado durante el proceso.
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TESIS

LUGAR _SAN LUIS POTOS]

LATITUD 22° 09' NORTE

ALTITUD 1877 Mis. 5. 0. m. (8,158F1)

PRESION BAROMETRICA 818 Mbar. (612 mmHg) i |
FACTOR DE CORRECCION 0.8

TEMPERATURA DE BULBO SECO 30°C +2°C (86 °F)
TEMPERATURA DE BULBO HUMEDO 13.41°C (856 °F)
TEMPERATURA DE ROCIO 23°F
HUMEDAD ESPECIFICA 338Gikb
HUMEDAD RELATIVA 15%
ENTALPIA 26,01 BTULD
VOLUMEN ESPECIFICO 1741 FID

DENSIDAD 0.0574 Lb/FE
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TEMPERATURA DE BULBO SECO 34°C(93.2°F)
TEMPERATURA DE BULBO HUMEDO 18°C (844 °F)
TEMPERATURA DE ROCIO 10°C (50 *F)
HUMEDAD ESPECIFICA 87.2GriLb
HUMEDAD RELATIVA 2%

ENTALPIA 32.98 BTULD
VOLUMEN ESPECIFICO 17.78 F'Ab
DENSIDAD 0.0562 LbFr’

TEMPERATURA DE BULBO SECO 26.2°C (76.18 °F)
TEMPERATURA DE BULBO HUMEDO 21.2°C (70.2°F)
TEMPERATURA DE ROCIO 19.38 °C (66.9°F)
HUMEDAD ESPECIFICA 124.8 GriLb
HUMEDAD RELATIVA 85%
ENTALPIA 38.55 BTULD
VOLUMEN ESPECIFICO 17,55 FLD

DENSIDAD 0.0588 Lb/Ft’
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TEMPERATURA DE BULBO SECO 2004 °C (80.7 °F)

TEMPERATURA DE BULBO HUMEDO 14.04 °C (8.8 °F)
TEMPERATURA DE ROCIO 11.83 °C (53.3 °F)
HUMEDAD ESPECIFICA 758 GriLb
HUMEDAD RELATIVA 55%

ENTALPIA 28.81 BTULD
VOLUMEN ESPECIFICO 17.08 F'ALL
DENSIDAD 0.0588 LvFt®
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DESCRIPCION DEL SISTEMA,

Para suministrar ol eire de proceso se Instalard un ventilador de aspss inclinadas hacia atrds
que tomard 100% del aire del axterior, paséndolo primaramente por un prefikro de fitva ecrilica
lavable con 35% de eficiencle por of método N.B.S, (Prueba de mancha de poivo atmosférico)
y posteriormente por un (iliro de boisa da 95% de eficiencia por el mélodo D.O.P. (Por conteo

e Smoke Test), a Ie descarga dal vantllador 86 colocard un serpentin para
preenfriamiento dal aire a base de axpansién direcia con el objeto de eliminar una gran pare
de 2 carga de humedad dal aire exterior durante las épocas criticas de Huvis. E| alre serd
conducido a través de un ducto de l4mina galvanizada con aistamiento térmico donde se
Instalarén compuertan da regulacidn de flujos de aire, haciendo pasar el 84% del fujo a través
de un deshumidificador de absorcién a base de cloruro de Iitio, mieniras que el 16% restente
serh desviado por un ducto da By-pass con el propésito de ajustar la carga de
deshumidificacion,

El aire deshumidificado se mezclard con el alre de ducto de By-pass y el fiujo tolal de elre serd
tomado por una Unidad Manejedora de Alre que lo voivera a fikrar con olros filtros y contard
con un serpentin & base de expansién directa que efectuard un postenfriamiento sensibie y
pare controlar |a temperatura final del alre de suministro al bombo la Unided Manejadors
contaré oon un serpentin da recalentamiento a base de vapor a 5 paig el cual también tendra la
capacided de calefaccion pare las condiciones en la época da Inviemo,

Para la extraccidn, al alre serd caplado por medio de una boqullla de succién conectada & una
red de ductos fabricados en lémina galvanizada que succlonardn el aire conduciéndolo hacla
un colector de polvos el cuel caplard los poivos y las particulas en suspensidn contendo con un
extractor de aire integrado que amojard el aire limpio al exterior,

VENTILADOR CENTRIFUGO,

El ventilador centrifugo de suministro de aire es del tipo Indusirial de aspas Incilnadas hacla
alrés para mansjo de alre limpio fabricado en I&mina de acero negro de calibre 12 con pinture
de esmalte, y es acoplado por medio de poleas y bandas & un motor eléclrico de Induccidn para
corriente altema. Et venlilador contard con base anllivibratoria, copia pare drenaje, registro de
inspeccién y cublerta contra intemperia para el molor y la transmisién.
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UNIDAD DESHUMIDIFICADORA DE AIRE,

La unidad Deshumidificadora de aire es del tipo Industriel con rueda de deshumidificacion
Impregnada de cloruro de litlo para proceso en seco Incluyendo sistema de reaclivacién con
serpentines a base de vapor a 100 psig para operacién totaimenta automdtica Incluyendo
motores, ventilador de reactivacién, paneles de acceso, control elecirdnico digital y con
gabinete de aluminio acabado con pintura de poliuretano.

UNIDAD MANEJADORA DE AIRE,

La Unidad Manejadora de Alre que se utliizaré es del tipo unizona horizontal que contaré con
seccién da ventilsdor tipo FC acoplado por medio de poleas y bandas & un motor eléctrico
exterior incluyendo gabinete de lémina gaivanizada con aislamiento térmico Imerior y
cubrebandas. Una seccién de serpentines incluyendo un serpentin de enfriamiento para
expansién directa y un serpentin de calefaccién @ base de vapor y con une seccién para filtros
planos y filiros de boisa Incluyendo los filtros.

UNIDADES CONDENSADORAS ENFRIADAS POR AIRE,

Para lograr el enfriamiento estamos considerando fa utllizacién de unidades condensadoras
enfrisdas por sire, las cusies se ubicardn en el exterior en la misma zone que ios demds
oquipos, se tenderdn redes de tuberlas de cobre tipo L y estardn debidamente aislades
térmicamente y se interoonectardn a ios serpentines de enfriamiento,

Las Unidedes cusntan con las siguientes caracleristicas:

o Equipos autocontenidos en un gabinete a prueba da intemperie de acero bonderizedo y
osmaNado,

» Condensador de tubos de cobre y aletas de aluminio enfriado por aire medianta ventiladores
de flujo axial directamente acoplados a molores eléciricos para uso al exterior.

o Compresor hermético con dos elapas de capacided (50% y 100%) para el de 20 T, R, y de
una sola etapa para elde 7% T.R.

« Carga complets de acolte y refrigerante R-22 aceptade por el protocolo de Montreal para
usarse por més de 20 aflos todavia,
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COLECTOR DE POLVOS.

El colector de polvos tipo seco propuesto sené del tipo de bolsas fitranies al cusi 36 le acoplars
oon un ventilador centrifugo de aspas planas radiales, integrado con lmpleza por sacudido
mecénico manual incluyendo tolva y compusrta de descarga y e totaimente fabricado en
{émina de acoro a) carbon calibre 14 scabado con pintura de esmalte acrilico. El colector
contard con protecciones a prueba de expiosién, ya que las boisas esiardn aterrizadas y
conterd con puerta de descarga contra explosidn.

TUBERIAS DE REFRIGERACION.

Las redes da tuberias propuestas son de cote tipo L soldable, las luberfas principales tanto de
liquido como de succién de refrigerante se disefiaron de 1 ¥8°@ a 5/8°@, y eslerén soportadas
por poates fabricados en fiermo dngulo y con abrazaderas tipo "U".

Los codos, tees, reducciones, etc. serdn del tipo soldable de cobre y se Instalardn fitros
deshidratadores, mirillas Indicadoras de humedad, véivulas solenoides y véivulas de
termoexpansién,

CUADROS DE VAPOR.
Pars la Interconexion de los serpentines de vapor se esta consilerando la utilizacién de

conexiones y accesorios tales como vélvulas, fitros Yes, trampas de vapor, efc. tanto pera la
alimentacion de vapor como el retomo de los condensados.

AISLAMIENTO TERMICO PARA TUBERIAS DE REFRIGERACION.
El aislamiento 1érmico propuesto para aisiar Ias tuberias, conexiones y accesorios seré del tipo

elastomiérico de alta densided, para |as tuberfas al axterior la terminacidn serd con pintura de
esmaite elastomérico,

AISLAMIENTO TERMICO PARA TUBERIAS DE CUADROS DE VAPOR.

El sistamiento térmico para los cuadros de vapor se hard con medlas caftas de fibra de vidrio
Incluyendo adhesivos y acabado con lémina de aluminio calibre 28.
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AISLAMIENTO TERMICO PARA DUCTOS.

El sisiamiento térmico propuesto para los ductos de Inyeccion en el exterior serd con fibra de
vidrio RF-3100 de 1%" de espesor, y foll de aluminio integrado como barrera de vapor, pelicula
de poiistiieno y malia metdiica, incluyendo repeilado de cemento y arena.

El alslamiento térmico para los ductos de Inyeccién en el Interor es del tipo de placa
elastomérica tipo Insultube,

SERVICIOS NO CONSIDERADQS Y QUE NOS SERAN PROPORCIONADOS:

Instalacién Elbctrica,

Los trabajos de Instalacidn eléctrica total tanto de fuerza como de contral, Hlevando la energla
eiéolrica desde su tablero de alimentacién hasta los Equipos Condensadores, ia U.MA.,
viivulas motorizadas, termosiatos, venilladores, etc., considerando cableado, entubado, asi
como las protecciones adecuadas lales como interuplores, aancadores, eic.

Obra Civil.
Los trabajos de obr civil, entre los que se requleren o3 sigulentes;

- Bases de cemento para: Unidades Condensadoras enfriadas por aire, Unidad Manejadora
de Alre, Unidad deshumidificadora, Colector de Polvos, Ventiladores,

~ La sbertura de hvecos y emboquiliado de los mismos en muros y losas para peritir ¢l paso
detuberiss de ductos y cableado de fuerza y control,

- Untecho de (émina transhicida de ecritico de 12.0 x 5.0 m. con soportes de flemo estructural
para proteger de {a liuvia a los equipos, arrancadores, Interuptores, etc.

Servicios.

~ 200 Lba/Mr de vapor sobrecslentado 8 100 paig para los serpentines de reaciivacién de la
unided deshumidificadore.

= 171 Lbe/Hr de vapor seco saturedo a 5 peig para el seperiin de recaleniamiento de ia
Unided de Alre.

~ Los drenajes para los condensados.

NOTA:
Todos los equipos quedarén en el exterior.
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08 Litros = 215.88 Lb. agus = 1'511,013 gr, agua

Por experiencia ;
600 CFM secan 100Kg en 4 Hr.

08 Litros . X
700 Kg 100Kg

=  {4Llos/4H  (3.5LitrosHo) (7.7 LbMn)

msv'd:
600 F{¥/min *0.0574 LW/FY = 34.44 LVmin = 2,088.4 Lb/Hr (Aire)
7,70 L/Hr * 7,000 = 53,000 grHr (Agua)

53,000 grHr (Agua)

SUMANDO: - 306 grlb

54,88 oriLb



QLY 4 Hr = 24.5LUHr (53.9 LbHn)

377,153 grr (Agua)
X LbMr (Aire)

Hesp=

377,753 gr/Hr (Agua) |
L/Hr (Alre) =

20,08 grilb

38

(377,753 griHr (Agua)

26,08 griLd

= 14,484.39

14,404,390 Lb/Hr (Alre) /80 = 241,40 Lb/min

mev*d;

X Ft¥min * 0,0574 Lb/Ft® = 241.40 Lvmin (Alre)

X = 4,205.60 F/min




o Besleccién del Equipo deshumidificador,

- Para Condicién de Verano,
- Para Condicidn de inviema,

Con los Datos de entrada ;
Gasto : 3,800
Temperstura 55 °F
Humedad ;71 grilb

e selecciona por medio de programa de computacién (Cargocaire Enginecring

Corporation),
Ver holas de seteccion en el Apéndice

» Saleccion de ventiladores.,

« Para Suministro de Alre,
- Para Extraccion de Alre,
Con los Datos de entrada :
Volumen
Temperstura
Altitud
Celda de presion

Se selecciona por inedio de programa de computacidn (AESA)
Ver hojas de seleccién en el Apéndice

3
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o Seleccion de Equipo de Alre Acondicionado (Catdlogo).
- Chiculo del serpentinde T. A. E.

GASTO  =4,500 Ft¥min
v = 500 Fumin
FA = 9F

DIMENSIONES DEL SERPENTIN 20" x 48"

Considerando un serpentin @ 66.0 *C (44 °F)
Temp. de salidadel Aire  12.77°C (35°F)

AT =79.16-55 = 24.16°F
ATcs AT*11 = 2057°F
AHo=124.6-77 = 478¢ulb

Qs = 114,260.68 BTUMr
Ql = 126,524,680 BTUHr
Qt =240,78548 BTUMr (20.08 T.R)

Qt  220,78548 BTUMr BTUMr
S ® 24,531.72 cooeernreres
FA R’ £

Asumiendo un serpentin serie MC de 10 hileras y teniendo

No. decircuitos = 16
Totai de tubos =112

el
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- Chlculo de serpantin enfriamiento U.M.A.
GASTO  =4,500 Ftmin

v = 500 FUmin

FA = 10F®

DIMENSIONES DEL SERPENTIN 22" x 66"
Temp entrade alre = 38,22 *°C (97.22 *F)
Temp salida | alre = 25,12 °C (77.22 °F)

Qs =Qt =4500*1.00°0.8"20 BTUHr
Qt = 78,480 BTUMr (6.54 T.R)

ot 78,480 BTU/Mr BTUMr
— 2 = 7.848
FA 10F¢ Ft?

Asumiendo un serpentin serie HC de 4 hileras y teniendo

No.daclrcuitos = 18
Total de tubos =3

EE—
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- Chiculo de serpentin recalentamianto UM.A.

De acuerdo a las dimensiones del serpentin 22" x 86" se tiene una presién de vapor de §
PSIG, Temp Steam 227°F,

Samentin = 2 hlieras
No, pasos =4
Tipo de circuito = %
Q 450
V38 ame = e = 450 FUmin
A 10

Considerando las condiciones de inviemo en S, L. P. tenemos una temperatura de entrada
del aire de 35.6 °F y buscando en tablas y asumlendo un serpentin de dos hileras . S8
ow;ge una temperatura de saiida del eire de 127 *F lo cual nos da 47,300 (BTUMI)/FL® x
10F.

Capacldad total dei serpentin = 473,000 BTU/Hr

Considerando un serpentin serie LC se tiena:
473,000°0.6
Capacidad real = 283,800 BTUMr

Q requerida es : 1.09 * 4,500 * 0.8 * (86-35.8) = 197,780.60 BTU/Hr
Temp final dei alre = 35 + 0.80 (127-35) = 0.2 °F

AN

* Gasto de vapor requerido = 187,769.60 BTU/Mr /1,163.4 BTUI_H{ = 1714 LbvHr

283,800 BTUMHr -
e = 248 Lb/Hr
1IBABTUHE
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- Chlculo de serpentin recalentamianto U.M.A,

De acuerdo a las dimenslones de} serpentin 22" x 66" se tiene una presién de vapor de §
PSIG, Temp Steam 227°F.

Sarpentin = 2 hileras
No. pasos =4
Tipo de circuito = %
Q 450
VS e 2 oo = 450 Ft/min
A 10

Considerando las condiciones de Inviemo en S, L. P. tenemos una temperatura de entrada
de) aire de 35.8 °F y buscando en tablas y asumliendo un serpentin de dos hlleras , so
obtlFone una temperalura de salida del alra de 127 *F lo cual nos da 47,300 (aTUIHr)IFI X
10 Ft?

Capacidad total del serpentin = 473,000 BTUHr

Considerando un serpentin serle LC se tlene:
473,000°06
Capacidad real = 283,800 BTUHr

Q requernida es : 1,09 * 4,500 * 0.8 * (86-35.68) = 197,768.60 BTUMr

Temp final del aire = 35 + 0.60 (127-35) = 80.2 °F

A
Entalpld = 1 153.4 BTU/Hf

m 800 BTU/Hr

eerieene 2% 248 LO/HP
1, 153 4 B'I’U/Hr .

Gaslo de vapof lotal del setponlln =

Gnsto de vapor requeddo =107, 789 60 BTU/Hr/ 1, 153 4 BTUlHr = 171 A Lb/Hr




4

o Salecclén de Colector de Polvos (Catdlogo).

2100:800 .
15,000 FC/Min (5,408 MH)

! Pmﬂmmmadé’bpordabn N

 Tipode lmpleza_
'Ar’a‘l'_iié'téla" ' ﬂ

: Réibgipn doalrefela:
Tmanode bolsns |

apacidad tolal wh las folvas.
 Tipodedesama

 Posoapro. ombarque




o Ssleccion de Fiitros (Catblogo),

- Para Unidad Mansjadora de Aire UM.A.

{f"-*‘-:??SEL'_i_lCClONiDE FILTROS . Haja de
Cilculo: MBR. [ Reviso: Fecha: Rev No.
Gasto a manejar 4,500 Fr'/Min
Eficicncia de filtracion 95 %
Marca AFAMEX
Tipo AIRE/FLOW
Modelo F95C-2800
Dimension 24" x 24" x 36"
Capacidad 2,000 F/Min
Caida de presion 1.0%ca.
No. de filtros 2
No. de filtros seleccionados 2
Velocidad de entrada al Banco de filtros _ 562 FtMin

H



«Para Toma de Aire Exterior TAE.

" SELECCION DE PREFILTROS Uy de

Célculo: M.BR. Reviso: Fecha: Rev No.
1 Gasto a mancjar 4,500 FC/Min
Eficicncia de filtracién B%
IMarca_ AFAMEX
 Tipo ACRILICO
Modelo AIRE/LAV-23232
[ Dimension W2 X2
Capacidad 2,300 Ft/Min
Calda de presion 0.25* ca.
No. de filtros 2
J No. de filtros seiecclonados 2
Velocidad dc entrada al Banco de filtros 562 FMin
. SELECCION DE FILTROS . {Hoja de
Cdlculo: MB.R. Reviso: Fecha: Rey No,
Gasto a mancjar 4,500 Ft'/Min
Eficiencia de fijtracion 95 %
Marca AFAMEX
Fmo AIRE/FLOW
Modelo F95C-2500
Dimensién 24" x 24" x 36"
Capacidad 2,000 FE/Min
Caida de presion 10" ca.
No. de filiros 2
No. de filiros seleccionados 2
Vclocidad de entrada a) Banco de filtros 562 FUMin

45
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- Para Toma de Aire Exterior CARGOCAIRE

* SELECCION DE PREFILTRQS : 1Hoja d
Caleulo:MB.R. | Reviso: Fechn: [ Rev No.
| Gasto & mancjar 1,174 F/Min
Eficiencia de filtracion 5%
[Marca AFAMEX
Tipo _ ACRILICO
Modelo AIRE/LAV-23232
Dimensién 24" x24"x 2"
Capacidad 2,300 F'/Min
Calda de presién 0.25"¢c.a.
No. de filtros 1
No. de filtros seleccionados 1
Velocidad de entrada ai Banco de flitros 294 FUMin

_::SELECCION DE FILTROS - |Hoja de

Célcuio: M.B.R. Reviso: Fecha: Rev No.

] Gasto a mancjar 1,174 FU/Min

) Eficicncia de fiitracion 93 %
Marca AFAMEX
Tipo AIRE/FLOW
Modelo F95C-1500
| Dimension 24 X247 X 21"
Capacidad 1,500 F'/Min
Caida de presion 10" ca,
No. de filtros 1
No. de filtros scleccionados 1
Velocidad de cnirada al Banco de filtros 294 FiMin

——
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La ductulacion de fos ductos se hace por medio de la ecuacion de continuidad Q = V *A

En este caso utitizaremos un ductulador

GASTO DIMENSION YELOCIDAD F.F.
(FI'/MIN) (PULGADAS) (FT/MIN) 100/L.E.
4,500 24x24 1,400 0.10
5,000 20x 20 2,000 0.24
3,800 24x20 1,350 0.10

700 12x 10 900 0.10

Ver hoja de cdiculo por computadora en el Apéndice
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NOMBRE TESIS INSTALACION DE
DIRECCION FES - CUAUTITLAN FECHA FEBRERQ [ 96

FORMA PARA CALCULO GENERAL DE LAMINA

MEDIDAT- . TR
W, )

AL,
20x 20 30 1032 i 369
Ux A 96 244 136 33.18
Ax20 1] 0 413 918
1210 4 1.12 3.1 42
Wx A4 2] 214 238 502
TOTALES => 108.85
PESOB TOTALLS
) C S N KOS JAISLAMIENTOm . 05 = gpgies M
W)  _J0BSS X 737 = 8000135 KGOS
Whe X89S Kas
e XS Kas CAILULO: MBR .
e X290 Kus

TOTAL= _ i MY TOTAL® . MR - KGS
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Chlculo ds 8ot an hoquilia de Inyeccién,

FOMin iny

= 4,500
Velocidad = 1,500 FUMin
No Slots =3

»> 4,500/3 = 1,500 FE/Min/ Slat

1,500 F'/Min
Area de Slot = smrmeeenssstssmancnes = 1R = 14410

1,500 FYMin
14480 =24" => 24' X 60

Chiculo de caids de prasién estitica UMA,

8p Ducto: 4.5 Mts x 3,281 FUMt = 14,764 Ft x 0.12/100 = 0,0177 “c.a.
Sp Codos: (3) 22" x 22" =(3) 11 = 33x0.12/100 = 0.0398 ‘c.a,

Serp. Vapor .+ 0.0584° ca,

Sem. Enfriam.- 038 “ca.

FiltroBolsa - 1.0 *ca,

Flitro Acrilico - 025 ‘ca.

Sp. Boquilla= 1.78 Slot Vp + 0.25 Duct Vp (pag 10-83) Industrial ventilation
Veiocidad Ducto 1,500 FuMin => Vp = 0.14
Sp. Boquilla = 1,78 (0.14) + 0.25 (0.14) = 0.2842" c.a.

SpTOTAL= 0.0177"c.a.
0.0386 " c.a.
0.0584*c.a.
038 ‘ca
1.0 ‘ca
025 ‘ca.
0.2842" c.a.
TEREIRTSSSREN

2.0379/0.8 => 2.54 * ¢.a. VS 4,500 F*Min
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Céiculo de caida de presién estitica Extractor Colector.

$p Ducto: 15 Mis x 3.281 FUMt = 49.215 Ft x 0.24/100 =0.12 "¢c.a.
8p Codos: (5)20" x 20" = (5) 16 = 75x0.24/100 = 0.18"c.a,
SpColector - 20 "ca.
8pTOTALs 0.42°c.a

0.18"c.a.

25 “ca.

CRCLEGEEERZE

2,8/0.8 =>3.5* c.a. VS 5,000 Ft/Min

Céiculo de caida de presién estitica Booster (Cargo-Calre)
Sp Ducto; 6.0 Mts x 3,281 FUMt = 16.405 Ft x 0.1/100 = 0.016 * c.a,
8§p Codos: (Q1"x10°=(2) 8 =12

(1) 24" x 24° =13

25x0.1/100 =0.025 " c.a.

FitroBolsa - 10 ‘ca.
Filtro Acritico .~ 025 "c.a,
Serp.TAE .- 060 “ca,
SpTOTAL= 0,016 *ca,

0,025 “ca.

1.0 “*ca.

025 “ca.

060 “ca.

ZRSRSSSTRRSR

1.891/0.8 => 2.36 * c.a. VS 4,500 Ft/Min
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El diseflo y calculo de tuberfas se efectia ;

~Conla Capacidad (gaslo)

~ La longitugd €quivalente

Se enltra tablas y se hace ¢
2

fuzar las lineas de ¢apacidad y longitug equivalente para
determinar los didmetros a ytj); r,

20 TR,
* Succldn 118'@ 1 elapa
= Succién 138" g 2etspa
- Liquido 5/8'9 1 8lapa
~ Liquido /] 2elapa
15TR.
~ Suceldn 5/8* g

- Liquido 118/ @
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El sistema de control propuesto serd del tipo electrénico convenclonal y deberd conservar las
condiclones de Inyeccién del aire hacia el bombo en todo momento.

El ventilador de la Unidad Manejadora de Aire es el que dard la sefial a los demds equipos para
que puedan funcionar, s el motor de la manejadora se para, todo debe parar,

Para deshumidificar el alre, se inslalard un equipo Deshumidificador por absorcién, el cual
requiere para su proceso tomar alre del exterior y calentario mediante un serpentin de vapor
con valvula motorizada de dos vias.

Un sensor de temperatura colocado en e duclo de salida del aire del deshumidificador enviard
la sefal para controlar la véivula de dos vias de vapor.

Un sensor de temperatura colocado en ei ducto de suministro de alre enviard [a sedal para que
opere la véivula de dos vias para vapor del serpentin de recalentamiento y/o para que opere ja
unidad condensadora para mantener fija |a temperature del alre de inyeccion,

Qlro sensor de temperatura colocado en el ducto de Toma de Aire Exterior enviard la sefial
para que opere o 8¢ desaclive jos pasos de la unidad condensadora para mantener fija la
temperatura del alre del exterior.

Es importante aciarar que en caso de faita de energla eléctrica y suministro de vapor, no serd

posible conservar las condiciones de humedad y temperatura de inyeccién del aire dentro del
Bombo,
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UNITARIO:  IFOTAL |

Unided Manejadors de Akre horizontal Bpo unizona mea
MMESA, modelo AH-100-FC, con capacidad paia 4,500
CFM contra 28" CA. de presidn estdtica glrando
1,400 1.p.m. infagrada pot fon accesorios sigulentes.:

o weocidn de ventiladores tipa FC,

motor de 3.0 H.P. @ 44060

tranamisién por poleas ¥ bendas,

cubrebendes.

seipentin de wxpansion directa de 4 hileaa/HC,
sarpaniin de recslentamiento con vapor & 5 Peig. 2
wcmmmmmmpn%

D uod&\ de fitros plancs con filros maeldlicos

$ 1708500

LR L

Unided  Oeshumidifcsdora de Al Mca
CARGOCAIREMUNTERS Mod, HC4500-SA con
capacidad nominal de 4,500 CFM completa con:

Rueda Absorbedors,

Molor y transmieidn,

thihda de Reeclivacion.

Serpentin de Reactivacidn con vapor 100 Psig.
Para opersr & 440V/3F/60Hz,

Panet con control slecironico digita!,

§  188'100.00

§ 18810000

Colactor da polvos marca F.V!, de sacudido manua!
tamafio 130, con capacided pars manejar 6,000 CFM
'(lh'rudnmm Dee cak. 14 con acabadio ssténdar,
ncluye;
s Bolsas fitranles sterrizadas,
s Tobva,
»  compuerta de guilatina,
Datos técnicos:
o ea Nitrante; 800 F*
»  peso aproximedo: 1800 Lbs,
o __Calda de presidn a través del colectar: 2.5° c. 8.

$ 4665100,

LI




M

Unidad condensadors enfriada por aire marca TRANE,
modeis TPA24083008 con capacided nominal de 20 T.
R. usando R-22, pers operar s 220V/AF/ 60 He.

$ _26139.00.

§_ 2013000 |

Unided condenaadors enfrisds por aire marca TRANE,
models TTAOG0AI00B con capacided nominal de 7% T,
R., usandd R- & 220V/3F/ 60 Hz.

$__12311.00.

$ 1231100

Ventiiador centrifugo mca AESA, con rolor de aspes
pianss Inclinades hacla atrds (FLAT BACKWAROLY
INCLINED BLADEBS) serie 3000, tamafio 3022 SWI,
amegio 10 (Vant-Set) clase | acoplado por transmisidn de

contre 2.36" c.u. girando 8 1,157 r.p.m. incluye:
Base antivibeatorls,

Cople para dren,

Molor 3 H,P. 440V/3F/60Hz.

Reglstro de inspeccidn,

Transmisién bandass.

s 617800,

§ #1600

Ventiiedor centrifugo merce AESA de sspes  pla
radiaies, serie 400, 1amaho 417-M, armegho 9,
por transmielén de poleas y bandss 8 motor eldc)
7% H P @ 440V /3F/60Hz, capaciiad pars

§000 CFM contra 35 ca., girando a 968

4

i

rnp.m

$ 0710.00.

171600

Serpentin pare sxpensidn divects mca. YORK, de 287 x
:g"mowmc, 18 circultos, 112 tubos, dividido al
care.

§__ratn

$ 228100

§ 367200

"

Baco para fios pars CARGOCAIRE fabricado en
iémina galvanizada con bestidor de dnguio deFu., 1 fitros
acrilicos ievables alta velockdad de 24'%24'%2, 1 fitros
tipo AIRE/FLOW de 24"24%21" modelo F95C-1500.

$ _1'806.00.
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x 1o, $ MK
1 wmmummlzmhtmdtl l

sire exterks mca. Innes de 48 x 24", $ 137500 1 8 1'378.00
14 ¥gs. Sprodmados de i6mine gaivenizada en ko ceiibres
adecusdos pars i fabricacikin de ductos tectanguisses,

o0 las juntes $ 14'720.00 |
16 Ms.! de sislamiento thmico pars ducios en of exteror
con fbre de vidrio RF-3100 de 114" de espescr, y foll de
aluminio integrado como berera de vapor, pelicula de
, Mmells methlica y repeliedo de cemanto,

Inclyyendo acheaivos, sebedores y plntura vinlica. $ 19321
18 Mis.? de sislamienic Wamios pers ducios de (yeccidn en
o interir  con  sislamienic preformado  Insultube

e achesivos y selladores. $ 137290

1 (] JUMMNQW.DM“NO.QMUI
o) ©on 108 ducton. 3

mg_o_]

L] 1 Jmmanmnmmmwuhl
interconedén del colector con fos ducios. $

s |

19

Tuberls de cobre rigido tipo "L" de | I8'C & 680
nominal, incluyend g ros pars las

Im Tiocobalsod 78°Q.

6m. Tubo cobre L sold  §/8°0,

2 Coda cobre sold { 380 x 00°.

12 Codo cabre sold 1 1/3°0 x 90",

5 Codo cobea acid  7/8°@ % 90°,

8 Coda cobwe sold  58°3 % 90",

{ Tow cobre sold § 38'D.

3 Teacobresoid  7/8°Q,
2Teecobresold 58°0.

2 Red. camp. cobre sold | ¥8°@ x 1 1/8°0.
2Red, camp, cobre sold  7/8"0 x 8/6°D.
1 Cople cobre sold { 3/8'8,

N E R e

2 Copie cobre soid § 1/8°.
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EEEEEEEREEE

{ Coplacobre sk 7/8°D,

1 Cople cobrescid  8/8°2.

1 Midlle indicadord mcs Tetron mod 1H-78S

1 Micilla indicadors mca Tetron mod 1H-585

1 Fiktro deshidrelador mca Vatycontral med TR-158

1 Fikro deshidratedor mea Valycontrol mod T0-4768

3 Villv. de paso mea. Henry mod HP-SES

3 Vv, de paso mos, Henry mod HP-7S

2 Vi, naltmidt de 6/8"@ bobina a 220V sold.

1 Vivula de Temonpaneion marca RIMSA
5AG|NOM|YA modelo ATXAS0450.

1 Viivula de Termosxpansidn mlm RIMSA
SAGINOMIYA modelo ATX57080

Y4 Kg. soldedura de plate M

soldacdura 3

2Kg.
1 Lata de fundente.
1 Carge Oxigenc-Acetiieno,
57 Kgs. R-22
6 Mts. aislamiento insultube de { 3/8°Q x 4" esp
6 Mts. slelumianto insultube de 1 1/8°3 x 4" esp
211, pegamento 77498,
2L, pinture slastémerica colof blanco,
lote Materisies misoelanecs.

3

13914.00.

Meteriales te acporteria para
tipo "U" de Fe gaiv. incluyendo; anclas, pamos, tuercas y
dnguios.

21

Lote

Twuudnfl.mmmmdnwpﬂ\ufmd-

PEEEEEEEEEEEE

Serpentin recalentamisnto:
4 Mis. fub, Fo. Ne. Cod 40 144"0,
I Mg, tub. Fe. Ne. Ced. 40 14°D,
3Vm.dcm.1250-1%'ﬂmc.
2Vl de comp. 1254 140 roec.
1 VN, chack 1258 - 144" rosc.
1 Mandmetro carftula 3 %4* © 0-7 Kglem?, conx .
1 Rlzos de 1/4*0.
3 Cople rosc. Fe. de %4'2.
1 Viiv. para mandmetra %4° rosc. de sgufa
1 Vilv, de globo, 126 # - 144"2 rosc.
1 Fikro Yoa bronce 1504 - 130 rosc.
2 Red. bushing. 14" @ x %2,
8 Coda Fe. Ne. 14°0 x 80° roac.
4 Cada Fe. Na, 1470 % 90° tose.
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® ® ¢ © ¢ ¢ 00000000000 Pe000nseeEsPe S

lote Materiaios miscelanecs.

4 Ton Fo. No. rosc. 141%™ %1 4",
2Tes Fe. No. touc. 1% 1% 134D,

2 Cople Fu, Ne. de 1470,

2 Cople Fe. Ne. de 1% 0.

2Nipla Fe, Ne. de 142,
2Niple Fo, Ne. de 1% 0.

1 Tapdn capa Fe. Ne.de 1%4° .

{ Valv. sfiminedore de aire - 4" @ roac.
1 Trampa de vapor FT-144.5

6 Tuerca unitn Fe. Ne. de 1%4°@ rosc.
Serpantin reactivacin:

4 Mis. tub. Fe. Ne. Ced 40 1%4°0.

G My, tub. Fe. Ne., Cod 40 %°0,

5 Viiv, de comp, 1250 - 1%"@ roec.

6 Vilv. de comp. 125§ - ¥%"@ rosc,

1 Vi, chack 1259 - 1%"@ rosc.

3 Vilv, check 125 # - %" 0 rosc,

1 Mandmairo cardtula 3 ¥4* @ 0-10 Kg/em® conxnf,

1 Rizos de 1/4°0,

3 Cople rosc. Fe. de %°0.

1 Vilv, para mandmelro %" rosc. de aguja

1 Viblv. de globo. 1269 - 1Y4"@ osc,

2 Fitro Yee bronce 1608+ 1%4°@ rosc,

" 3Fitro Yea bronce 150 8 - %" rosc.

2 Red. bushing. 17°0 x ¥'@.
6 Codo Fe. Ne. 1%"0 x 80° rosc.
8 Codo Fe. Ne. %"@ x 90° romo.
9 Toe Fe. No. rosc, 1%475x1%"x1%°2,
6 Toe Fo. No. 108e. ¥ 5x¥x%°@,
3 Tee Fe. Ne. r0sc. 1%%%x1%°2.
6 Cople Fe. Ne. de 1%4°2.
12 Cople Fe. Ne. de %' @.
4 Niple Fe. Ne. de 1%°2,
9 Nipie Fo. Ne. de %' 0.
1 Tapon caps Fe. Ne. de %" 2.
3 Tapdn capaFe. No.de %" @.
1 Vilv. sliminadors de aire - 1%4" @ rosc.
3 Villv, sliminadora de aire - %" @ rosc.
4 Trampa de vapor FT-14-10
1 Vilv. de Alvio pare 150 psig.
10 Tuerca unitn Fe. Ne. de 1%4°2 rosc.
10 Tuerca unién Fe. Ne. de %°@ rosc.

$ _ 20033.00.

23'033.00
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MR EEEEEEEEEEREEEE O OO O e

Alglamiento Wrmico pare cuadros de tuberia de vapor a
base de medies cofas de (bra de vidrio de 1%4* de

y twrninade en idmina de alumini lisa cal.

spesor
4 Mis.tub. Fe. Ne. Ced 40 14°0.

7 Mis. tub. Fe. Ne. Ced 40 1%4°0.
G Mis. tub. Fe. No. Ced.40 %"0,
3VAN. de comp, 125 # - 14°Q rosc.
7 Vallv, de comp, 1258 - 1Y4"D 1080,
6 VAl de comp, 125 # - %@ rosc.
2 Vi, check 125 # < 1%4°@ rosc.
IVl .chack 1268 - %°0 roec.
1 Vilv, de globo, 126 # - 114" rosc.
1 Viv. de globo, 1258 - 1%4"Q rose.
1 Fillro Yee bionce 150# - 1343 rosc.
2Firo Yo bronce 1508 - $%4'@ rusc.
I Fitro Yee bronce 150 # « %@ tosc.
2 Red. bushing. 1%4"@ x %@,
2Red. bushing. 1%4°Q x 4°0).
8 Codo Fe. Ne. 1140 x 60° rosc.
10 Codo Fe. Ne. 1%4"0 x 60° rosa,
6 Codo Fe, Ne. %470 x 90° rosc.
4 Tea Fa. No.rosc. 134" A1 %°0.
11 Tee Fe, No, rosc. 1%°x1 V"1 %" 0.
6 Tea Fe, No.rosc. %% ¥ x%'0.
3 Toe Fo. Ne, rosc. 1%4%%%1%°0,
2 Cople Fe. Ne. de 1%4"0,
8 Copie Fe. Ne. de 134" @.
12 Copla Fe. Ne. de %" 0.
6 Niple Fe. Ne. de 1140,
9 Niple Fe. No. de %' @,
2 Niple Fe. Ne. de 142,
2 Tepdn capa Fe. Ne. de 1 %" 0.
3 Tapdn capa Fe. Ne. de %" @.
4 Vil siminadors de aire - %* @ rosc.
1 Vv, sliminadors de ake - 1% @ rosc.
1 Trampa de vapor FT-1448
1 Trampa de vapor FT-14.10
16 Tuasta unidn Fe. Ne. de 110 roac.
10 Tuerce unidn Fe. Ne. de %" rosc.
4 Tuerca unidn Fa, Ne. de 1% 108c.
Late Meterinies miscaianeos

.28,

3

12491 .00.

]

12401.00
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PID y dos salides de $P2T, con escals de ajusie y
pobinale pars conmddn y montaje alimentaciin 24V
.0, mod RWF81.14

. 2wawmwnmmmomz1

y monkaje,

o 1 Vithuia de 2 vies YD, CV 7.3 con husrcas unidn
mwwusnmwmzou

o 1 Viivule de 2 vies %@ KV 1,6 pars vapor 8 8 bar
canexidn brideds, modelo VVF52.16-1.6G

o 1 Operador proporcional 0-10 ved pera vlivuls con
regreac de resorie oon fuerza de 800N mad. SKDE2,

. lTWlWWimwu.M 001.K),

o 1 inerruplor presidn diferenciel 1 P:
mum

o 1 Temoslsio bubo remoto 2 pesos modelo

TETBA11568

» 1 Humidostato pars ducto 1p21 modelo H4GA 1001,

o 1 Lote de Mano de Obtva de inetalacitn, pruebes y

Pussts en marcha en Plania de S.L.P.

$

16'322,00.

1592290

I “ l . lm'mymamhanl'Jmml. u_zyﬂ

% Lote Emwndmmuuywmmumml l
l | l-ubnlo-Mo_-. $ 600000 | § l'm.ul

 Costo Inicla
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Costos varios y de Operacion

Costo por mano de obra de operacion del sisiema, para la produccién del confitado del chicle
tenemos dos tumos de ocho horas cada uno con una persona opersdora de) sistema,

Costo de mano de obra mensual $ 200000
Costo de mano de obra mensual ( por dos operarios ) $ 400000
Coato anual de mano de obra § 43'000.00

|
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Cosio por o) consumo energético de los equipos, aqui consideramos &f consumo eléetrico de
cada uno de 108 equipos del sistema (utiiizando o) método de horas de operacién).

donde :

Costo energie = Energla (kwhr) x Costo/Kwhr

Energla = Hrs, Oper, x CE x Kw/CE

e>Hrs. Oper.= Horas da operacitn de los equipos estimadas (anua),
=>CE = Capacidad de Enfriamienio en Tonsladas de Refrigeracion.
=>Kw/CE = Energia Eldctrica requerida por Tonelada de Refrigeracidn.

Unidades Condensadoras Kw = 34,59

CE=2ITR.

o

~ 8> Kw/CE= - = 202 Kw/CE

Unidad manejadora de Aire 437 Amp,
Unidad Deshumidificadora 12,00 Amp,
Ventiladores 14.10 Amp,
CBIREURTER

SUMA 31.45 Amp,

IxEx1.73 xFp
(T A —————
1000
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3145x 440 x 1.73 x 0.85
Kws = 20,34
1000

- ®> Kw/CE=

= 0,75 Kw/CE

Horas de operacidn anual; son dos tumos de 8 horas c/u, por lo que en un dia tenemos 18
horas, considerando 5 dlls a la semana y 52 semanas al aflo tenemas :

Por io que Ia energla anual consumida por e! sistema es :

Condensadoras 4,160x 27 x2.02=  220,886.40 Kwr
RestoEquipos 4,160x27x0.75=  84,240.00 KwHr

Suma 311,120.40 Kwhr

Costo energia = Energia (kwhy) x Costo/Kwhr
Costo snergie = 311,120.40 x $0.30 = $ 93'337.92Anusi

Costo anual de consumo eléclrico del sistema $ TN
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Costo de mantenimlento preventivo para el sistema, considerando los sigulentes puntos de

revision :

» Reporte da fallas mayores.

Fuga de aire por engargolados abiertos en ductos.

Revisar funcionamiento y ajuste de compuertas

Revisar que no se haya desprendido el aislamiento nj rolo la
barrera de vapor,

Limpiezs general de los equipos.

Comprobar ausencia de ruidos y vibraciones anormales,
Comprobar ausencia de fugas de fluidos en equipos, tuberias y
acCesonios.

Comprobar que las bitdcoras especificas de cada equipo se
encuentren al dla.

Verificar que los equipos se encuentren armados en su forma
original y coimectamente montados.

Revisar que los rodamientos (baleros, chumaceras, bujes, eto.) se
encuentren limplos y fubricados con sus opresores, tomilios de
sujecion, chavetas, cuflas, elc., cormectamente apretados.

Revisar estado de transmisiones (por poleas y bandas,
acoplamientos directos, imnsmisiones de engrane, elc.)

Observar mirils de iiquido y humedad.

Revisar nivel de acelte en los compresores

Revision de Ia resistencia del cérter.

Revision de presiones de alta y baja.

Revisar estado de los filtros de aire.

Revisar estado de aletas de serpentines.

Revisar y comprobar estado y funcionamiento de aparatos de
control de operacidn, proteccién y medicidn,

Revisar estado de termostalos, motores moduiantes,
acoplamientos de véivulas y compuertas, vélvulas de solenaide,
vélvulas motorizadas, reievadores, etc.

Revisar ajuste de los puntos de control y su correcta operacién.
Medicién de amperajes y voilajes.

Revisitn del estado fisico de los cabies de inferconexién de fuerza
y control,

El costo de mano de obra por el mantenimiento preventivo se considera que se efectuard cada
sels meses y se desamollara en dos semanas c/u. (Costo por semana  $ 1'460.00).

Costo anual por o] mantenimiento preventivo del sistema $
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Apoyéndonos sn ef método def valor presente compararemos los gastos futuros en nuevos
pesos equivalenies shora y con elio podremos ver la ventaja econdmica que representa el
sistoma, utilizando los valores obtenidos en los puntos anteriores (o3 cusies son :

Expresion para el chiculo de este valores :

VP = CI(PIF.12%,1) + CAE(P/F,12%,1) + CO(P/A,12%,20) - VS(P/F,12%,20)

VP => 423'234.00 (P/F,12%, 1)
15'200.00 (P/F,12%, 1)
147'177.02 (P/A,12%,20)

15'582.10 (P/F,12%,20)

s+ * >
L X 2 1 J

VP> 42323400 (0.8020)
15'200,00 (0.8920)
147'177.92 (7.4805)

15'682.10 (0.1037)

[ R I 3
L X X 1 ]

VP> + § 37790563
+ § 1357208
+ $ 100034547
- § 1081508

+ $1'492'430.04
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El concepto de cultura ha sufrido modificaciones con el paso de los aflos y merced al Influjo de
fos hallazgos cientificos, as! Demetrio Sod| (Aniropdlogo) dice Que *la cultura es una tradicidn
soclal heredada, una manifestacién creada por el hambre que Se Inserta en el marco de las
maravilas naturales’, Hoy exisie una nueva perspectiva que hu tomedo mas compleja ta
definicién de este fenémeno, ias aportaciones de ciencias como la ingenleria lievan a analizar
los conceptos culturales desde un punto de vista diferente que no coinckien de ninguna manera
con el andlisis de los historiadores. Sl existe un sistema organizado que transforma un clerto
cimulo de Informacion; si el principio de transformacién estd sujeto e un criterio de validez de
funcionamiento; si al método de transformacion se ajusta a fin de mejorar el funcionamlento de
e3¢ criterio, entonces &l sistema se toma més complejo y comprehensivo, cabe preguntarse
cdmo es posible que ¢l ser humano, por sl mismo, haya alcanzado logros Inteleciuales, por su
parte el historiador no puede resoiver ese problema porque Su marco de referencia os cultural o
intercultural, no transculturel, sin embargo el tiene su propia version del tema, ¢qué pasaria sl
Intanthramos saber lo que ha sucedido e través de la evolucién de los sistemas de aire
acondicionado?. No sabriamos contestar adecuadaments, porque todavia no entendemos
como os posible que ® ser humano, por si mismo, haya alcanzado logros Intelectusles que
sefislan un solo hecho Indudable: "su razén o distingue de ias otres especies naturales”,

A pesar de sus limiaciones, la Ingenleria permite conacer los marcos precisos de los diferentes
sistemas de aire econdicionado justemente porque se basa en una definicidn de la cultura
camo o esfuerzo por mantener al desarolio y evolucién de las técnicas y procedimientos para
beneficio de la sociedad adapténdose al ecosistema que nos rodea.

En los ultimos tlempos, la tendencia més marcada dentro dei campo del eire acondicionado, ha
sido /a del desamclio de equipos més eficientes, de dimenslones mds compaclas y con
microprocesadores que optimizan los sistemas de controi y conjuntamente con (e aplicacién de
nuovo'o métodos y técnicas se han logrado Importantes avances en ei ahomo def consumo de
snergla,



67

En los paises desarvoliados se ha puesto especial interés al ahorro de ia energla, por lo que
buscan manerss de disminuir ef consumo & todos los niveles obtaniendo con eilo un substancisl
shomo scondmico. En México, todavia no existe una conclancla plena de este sspecio, muchos
inversioniatas tanto pdblicos como privados, prefiersn obtener 8 menor costo inicial para una
Inatalacién y no se preocupan en investigar cusl va & ser el costo de |a energia snual durante el
tiempo de vide de (a instalacion, wquukmwuquumudumqum ®
sigan desperdiciando los 83¢ae0s recursos sconémicos del

El pals més avanzado del mundo en la rama del aire acondicionado son los Estados Unidos y
casl todos los paises dependen directa 6 indirectaments de ia tecnologia desarroliada por elios
y Méxioo no o3 la sxcepcién, debido a esto, ios equipos que utiizamos sunque fabricados en el
pais, son de patente Estadounidenss, sin embargo, en México, contamos con gren experiencia
sdquirids a través de muchos sfios, durants 108 Cusies personas muy capeces han levado a
cabo innumerables instalaciones, resciviendo todo tipo de necesidades sin ssesoria sxtranjers
a incluso, han vanido de otros palses & aprender las técnicas aplicades aqul.

En nuestro pais, se tiene todavia mucho por hacer y creo que tenamos un gran futuro y en el
campo del aie acondicionado no fodo ests eecrito, seguro esloy que exielen muchas
mmmwnmmwquwmmmmwmm
de mejorar e incluso camblar por otros més eficien

La evolucidn de las civilizaciones contribuye a la transformacion y desamolio de los individuos y
doloopllul puudnmmﬂmmdowndml«ﬂuuumuhmmwu
oonducts y la educacidn soolal,

lenmmmmn.mmmmmmawmmou
manifestaciones de una sociedad en desamolio como la nuestra, buscando hacer frente a los
problemes que la naturaleza nos plantsa, entre fos que uohuubnhmmdﬂndn
maum&ummmcumduumuunde
beneficio de la sociedad implementando técnicas y métodos para lograr un desamolio superior
an nuesira plataforma productiva.

Me sentiné profundamenta satisfecho sl con ia presentacidn de este tesis logro despertsr que
aigulen desse profundizer més an esie campo, nutriendo su afin de conocimianto,
8 la difusién de los sistemas de sire acondicionado en México. ‘Xocnen

ocontribuyendo
Tuculen® (Lee y aprende).
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PARA LA UBICACION DE EQUIPOS DE AIRE ACONDICIONADO
SISTEMA DE A.A, Y COLECCION DE POLVOS PARA UN BOMBO DE PRUEBA
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0 Seleccién por computadora Ventiladores (AESA).

) Seleccion por computadora de unidad Deshumidificadora (Cargocaire/Munters),

0) Céiculo por computadora de |émina galvanizada,

0 Equipo para la Industria de Confitado (BOMBO).

01 Cathlogo de Deshumidificador CARGOCAIRE/MUNTERS,
03 Unidedes Menejadoras de Alre MMESA, YORK,

0 Catélogo de Ventliadores AESA.

0 Catdlogo de Condensadora TRANE,

1 Catélogo de Serpentines CARRIER.

0 Catdlogo de Colectores AAF, TORIT.

0 Catdlogo de Filtros AAF, AFAMEX.

€3 Normas para Sistemas de Aire Acondicionado (ENERO/95 AMERIC, A.C.).
() Velacidades de Ductos de Alre (Méximas y Recomendadas).
() Caras Psicrometricas.

0 Cursos Camier México, 8.A, de C. V,

[ Carlas de Seleccidn Tuberia de Refrigeracion CARRIER.
€3 Accesorios de Refrigeracion,

0 Aislamlentos Térmicos.

0 Controles Landis & Gyr.
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A/001

FICHA TECNICA DE VENTILADOR

Cliente : FES-CUAUTITLAN
Proyecto : TESIS
Proyectista : MANUEL BADILLO R.
Elabor ¢ MANUEL BADILLO R.
Subproyecto ; FES~-CUAUTITLAN
EQUIPO

Identificaci n ! VE-01

Marca + AlrEquipos

Serie : 3000

Tama o t 30228W

Tipo : Centrifugo de Aspas Planas Inclinadas hacia Atr s

BEntrada : Sencilla

Arreglo : 10

Clase AMCA '

Aplicaci n : VENTILADOR T.A.E. (BOOSTER)

Peso Estimado(Kgs)

Volumen
Presi n Est tica

Altitud Sobre Nivel del Mar

Temperatura
Dengidad del Aire
Potencia al Freno
Motor Requerido
Eficiencia Est tica
R.P.M, Ventilador
Velocidad de Salida

Banda

Frecuencia (Hz)

dbA Re 107-12 W 76

Bage Antivibratoria
Drenaje

Brida Succi n

Polea Pago Variable

164 Sin motor

CONDICIONES DE OPERACION

std Actu
+ (P.C.M.) 4500 45
: {Pulg. C.A.) 2,36 1,
: (Pi B) 0 61
: ( P) 70
¢ {Libras/Piel) 0.075 0.0
¢ {(HP) 2.17 1,
: (HP) 3.00 2.
(%) 76.42 76.
: (RPM) 1157 11
¢ {Pies/Min) 1582 15
ANALISIS DE POTENCIA SONORA
1 2 3 4 5 6 7 8 Total
63 125 250 500 1k 2k 4k 8k
72 69 64 63 62 55 48 79

ACCESORIOS PROPUESTOS

Reg. de Inspecci n
Compuerta Succi n
Brida Descarga
Sello Flecha

AirEquipos, S.A. de C.V.
AIRCATA versi n 2,0

al
00
88
58
79
60
73
00
42
57
82



FICHA TECNICA DE VENTILADOR

Cliente
Proyecto

: FES-CUAUTITLAN
: TESIS
Proyectista : MANUEL BADILLO R,

A/002

Elabor MANUEL BADILLO R.
Subproyecto : FES-CUAUTITLAN
EQUIPO

Identificaci n : VE-02
Marca : AirBquipos
Serie : 400
Tama o : 417M
Tipo : Centrifugo de Aspas Planas Inclinadas hacia Atr s
Entrada : Serncilla
Arreglo : 9

Aplicaci n

: VENTILADOR EXTRACCION COLECTOR

Peso Estimado(Kgs) : 273 Sin motor

CONDICIONES DE OPERACION

Volumen

Presi n Est tica
Altitud Sobre Nivel del Mar
Temperatura
Densidad del Aire
Potencia al Freno
Motor Requerido
Eficiencia Est tica
R.P.M. ventilador
Velocidad de Salida

Banda

ANALISIS D
2

(p.C.

M.)

(Pulg. C.A.)
(Pi 8)

( F)
(Librag/Pie3)
(HP)

(HP)
(%)
(RPM)

(Pies/Min)

3

E POTENCIA SONORA

4 5 6 7

Frecuencia (Hz) 63 125 250 500 1k 2k 4k

dbA Re 10°-12 W 91 89

80

75 69 63 57

ACCESORIOS PROPUESTOS

Base Antivibratoria

Reg. de Inspecci n
Compuerta Succi n

Brida Descarga

Motor a prueba Explosi n
Sello Flecha

Cubrebandas

Drenaje

Brida Succi n
Arreglo Antichispa
Polea Paso Variable

std Actual
5000 5000
3,50 2.76
0 6158
70 86
0.075 0.059
5.19 4.09
7.50 5.00
52.94 52.94
966 966
3164 3164
8 Total
8k
51 94

AirEquipos, S.A. de C.V.
AIRCATA Versi n 2.0
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TESIS PFES-CUAUTITLAN

CALCULO DE LAMINA

E DEL CLIENTE .. =»  TESIS
JCION DEL CLIENTE =>  FES-CUAUTITLAN
ALACION DE ...... =>
\ DEL CALCULO ... =>  FEB/96
TA. i iv i aes =>
:.-o-.nn.-.....-- =
55 o)) [ 1
iE DEL CALCULISTA =>  MBR
TESIS
DA PERIMETROS  LONGITUD AR E
\DAS PULGADAS METROS METROS  CAL 24 CAL 22
b 20 80.00 2.03  28.00 56.90
P24 96.00 2.44  13.60 33.16
| 20  88.00 2.24  4.15 9.28
110 44.00 1.12  3.75 4.19
[ 84.00 2.13  2.35 5.01
? TOTALES EN (M2) => 108.54 0.00
t
E TOTALES EN KGRS  => 799.93 0.00
© AREA TOTAL =>  130.25 M2 PESO TOTAL =>

A/005

A S (M2)
CAL 20 CAL 18
0.00 0.00
0.00 0.00
799.93 KGRS

~—
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LENGTH em, T e ] s 145 180 195 20
HEIGHT tm. 163 170 200 210 260 280 ) 290
TOTAL WEIGHT kg. as0 | 550 680 980 1700 2300 2700
REVOLUTON SFEED (RPM) | 420 | 418 | 418 | 26125 | 188 | 1785 | 1575
VENTILATION GROUP "T" cm. _ |Included|1 40180y 160 140xB0x 170|160+ 85 190|160x120x200|200x 1305220 230x 140x250
INLET AIR CAPACITY mi'h 120 400 R 600 1?00‘— 2400 3200 + 100 -
SUCTION AIR CAPACITY mh | 160 | 600 900 1800 3600 4800 6500
STEAM HEATING BATT. keath | 2580 | 10000 | 16000 | 28000 | 56000 | 63090 | 74000
STEAM CONSUMPTION hg/h 8 0 2 56 112 130 150
ELECTRIC HEATING BATTERY M| 4 | 6 10 18 % 8 0z
POWER bW w2 | 2 | s | s T ) ‘:FE M
ey IR B AN TP ¢ oo Y (R gC 7§
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HoneyCombe'
industrial
Dehumidifiers

Model HC-4500

A/00B

Proven HoneyCombe wheel construction
provides maintenance-free, energy-efficient
desiccant performance,

Maximum heat transfer efficiency.

Simple, reliable air seal design ensures
mintmum air Jeakage and long, trouble-free,
in-service life. Weather-safe for inside or
ouiside use.

Applications Include: water treattnent
plants, dry storage, unheated warchouscs,
injection mulding machines, laboratories,
film and archival storage.

Features

Process air flow: 22504500 scfm.

Molsture removal: 20-120 ibs/hr,

Delivered alr from +40 to ~55°F dewpoints,
Durable air-dry polyurethene paint,

Al weided aluminum construction,

HuneyCumbe wheel:
enon-granular enon-metallic
*non-corrosive shacteriostatic
osolid deslccant sinert structure

Maximum transfer of water in vapor phase,
Minimum air friction loss with laminar air

flow. Nu desiccant settling, erosion or attrl
tion. Continuous, non-cyciing performance,

Contact air seals: separate process and reac
tivatian air at pressures up to B inches WG,
with 5 year life expectancy.

Process and reactivation fans: centrifugal,
belt drive and direct drive with open drip
proof motors,

Electrical controller: continuous automatic
operation with motor stariers, control relays
and overlvad ptective devices, indicating
lights and fault clrcuits,

Drive system: simple drive belt arrange-
ment, few moving parts.

Reactivation energy: electric, steam or gas,

Energy modutation is available as an oplion.
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'HC-4500

A/009
Specifications
[ fLecTRE e, LR r‘@ﬁ"ﬂx Utilities: 208, 230, 460 or 575 Volts
redep e Kum e r-—-T T} (3 Phase, 60 Hertz).
' ,'—""-LT" "'"?a“um e WL ey Reactivation Heaters:
- b o ancren | ml “fumu BA « electric: 208 - 575 V range.
jm r"'a""L“‘" At \ r r— - SA - steam: 30-100 psig,
-u-eml iy 'vh" b—q B GA - gas: natural or propane 4.5 to 14
PRSP D - T in w.c, pressure,
u} ] Fun N Reactivation air volume: 500 - 1300 scfm,
' Fiiters: permanent and washable,
1.1 - Electrical controller: NEMA 12.
Wl "‘. e “ﬁn watl w"mmmal Installation: indoors or outdoors.
. TRl B
(10t LA ' R K : Options: On/Off Humidistat, reactivation
! LEVATER | " energy cuntral, process airflow insulation,
TEFC mators, straight through process
air flow,
i Maximum Reactivation Energy*:
i STEAM s u' BRI
N ot - "' a * MR r‘ iz EA (based on 460 V) 72 kw
ot 3 i - u_"»;-“_ SA (based on 100 psig) 370 Ibs/hr
i ergn [ Al - GA (based on natural gas) 350 cu ft/hr
) K Ny \%l‘" . input
| y '3, [:;l Suggested Specification Guide;
i R (P 'r Dehumidifier shall be of the solid desiccant,
; .‘:ﬂ.“"#,a. iba , AT non-cycling sorption type having a single
.. “"‘"*':."“ ] um' rotary desiccant bed capable of continucus
i mg.,,rm a%..,....., operation, fully automatic, factory as-
eoan 3 A% sembled package complete with reactivation
: ' 1o it ..g heaters, roughing filters, motors, fans,

! desiccant bed drive unit, access pancls,

automatic electrical controller, desiccant bed
and ail component auxiliarics.

‘ Dehumidifier shall be of a type that has
: been proven in satisfactory operation !or a

§ oeearrem e s b et eeer s e minimum period of 4 years.
{ — ik %LE‘?/“!F‘ The casing will be fabricated as a unitized

o MW_ . o WREELEY T A1R- body with welded aluminum construction
; wny e el NV B A for maximum strength and durabifity, It
; .- ﬁ ! F: ﬁ -—“ '\ i . shali have suitable access panels on both
: w M R \A’" rr s ety sides of the unit and allow access for in-
_— . 'l el spectiun ur servicing without disconnecting
1 N \ w T ducting or electrical wiring. An observation
i wﬂfﬁ' SERY “.Ea'%i' ""'"I'...‘.. ) window shall be provided to permit visual
H inspection of the rotor or wheel while the
unit is in operation, The reactivation and
: dry air fans shali be 50 arranged as to pro-
H vide a counter flow between both air
‘Dimensions streams. Alr flow balancing dampers to be
¢ B c furnished and instalied by others. The unit
A shali operate on —__ volts/3 phase/6) Hertz
+| Model Max Max Max Max current,
: idth { igh
: Lengin (in) _{ Wich (in) Hoight (in) Weight (1bs) *Note Actual energy requirements based on
|HC - 4500 EA| 109 60 84 1380 the t of moisture removed,
| HC -45008A; 120 60 84 1380
i HC - 4500 GA| 152 60 84 1450
SM/69t
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confectionary
Manufacturing

Design
concerns

In cooling tunnels and pan
coating, the key variable is
the product moisture load.

Storage systems are simpler,
provided the designer
minimizes moisture load by
installing airlocks on deors
and loading docks.

Contro} Level
In pan coating and caoling tunnels,
the condition of the air supplied to
the process can vary considerably
depending on the production rate
and the characteristics of the
ingredients,

Alr lemperatures normally range
between 40 and 65°F, and selative
humidities vary between 20 and
40%. Generally, the colder and
drier the ar, ihe faster the process
can proceed, However, the cooling,
and drying rate is a function of air
velocity across the product as well
as temperature and moisture
differences between the product and
the air.

There are no simple formulas for all
products, but generally, If the air
velocity is low, the temperature
and ioisivie differences imwsi be
higher to remave heat and moisture
cfficiently. Likewlse, if the
temperatyre and moisture
differentials must be small, the air

A/010

Pan Coating

l—“

Coaling snd
Heraliag Colls

Dohumidifier
fish
AI:

Bypass fox Cunirol

Sndard  Electrostatic
Filters Piiter

Supply Au

Raturn Als

SO

Cooling Tunnel g"mm‘t
Fresh
H g Au

Luollup Bypaes for Control

Standard

Filler Alrflow
[ Pmluu Flow
Coling Tunnel
s t Corgucaire Dehumidifies
- Slorage Stondant
Filies Frooh
Als
rvamasve—
Kelum Ate

¥,

Storage Warehmise

A |

Airlock Vestitmle

velocity must be raised to maintain
the same production rate,

In the storage of confectionary
goods, the temperatures depend on
the length of storage time and
ingredients of the confection. 50°F,
32°F and 0°F are the typical levels,
with culder temperaiutes aiiowing
longer storage times.

The preferred relative humidity
generally depends on the muisture

content of the candy. Those candles
with a molisture content below 2%,
ftke chocolate bars, chocolate
covered nuts and hard candies, need
a 4010 45% RH storage conditlon.
Candies with a'mofsture content of §
to 9% like caramels, nut bars,
nougats and ereams, need a eondition
uf 43 1w 33% Ri. The candies with
high mnisture contents of 12 (o 16%
will require a storage humidity of
60 tv 65% to avoid drying out or
becoming sticky.

Cmgocaku I‘ngmmmng Corp . Dry(‘mm DlViSJOll * 79 Momoe bl . Amesbury, MA . TX ‘u 7476 . Tnl 6|7 386060’) . FAX 6\7 388 4556




¢ Chapter 37 of the appiications

. volume of the ASHRAE guide

© contains additional information on

' control levels, Manufacturers of
processing equipment are also an
excellent source for further design
guidelines.

Loads

i Pan coating and cooling tunnels are
: generally recirculating alr systems
* in which the largest temperature

: and moisture loads come from the

t products rather than from the

* environment, This makes it fairly
¢ simple to accurately quantify the

“{oads.

: First mojsture. The basic economics
! of food manufacturing require that

i somebody kiow accurately how

; much product weight Is fost through
: evaporation during the process,

{ Then it is a simple matter of

i dividing that product moisture foss

i» into the amount of time necessary to
; procuss the product, yielding the

! product motsture load per hour.

; Sensible heat loads are figured in
L the sume way. The product exits a
{hot process at a fixed temperature.
i1t must be packaged at a lower
{ temperature. That differential,
 titnes the total mass of the product,
i times its specific heat gives the
itotal sensible heat oad. When
'that total load is divided by the
“time available to cool the product,
it yields the sensibie heat ioad per
unit of time,

+In pan coating, there {s an
‘udditional sensibie heat load due

i 1o the friction of the candy

i particles as they tumble in the pan.
“Since thst heat cannot exceed the

‘ energy used to drive the pan (which
i creates the friction), one can add
‘the energy of the pan drive malor to
{the heat load for a conservative
‘estimate of this load.

%Add(tlonally, as the candy cools in
‘the pan or tunnei, it crystallizes,
;releasing heat, This must also be

i

considered in the sensible heat load
calculations,

While these product loads are
generally the largest in the system,
the designer must also insure that
the loads in any make-up air are
also considered, Also, if the
cooling/drying loop is not actually
closed by ductork—for example If
the alr passes through the room
after exiting the pans or
tunnel—then the loads are vastly
increased by infiltration and other
molsture loads on the room itself.

In storage applications, there are two
important sources of sensible heat
and molsture loads. ‘The first are
door openings that aliow warm,
moist air to enter the warehouse,
The second is moist product that
enters the warehouse and must be
cooled and dried to come to
equilibrium witi the storage
conditions.

One might logically assume that if
the product is wrapped, it is dry.
However, the corrugated cardboard
outer cartons are very hygroscopic.
If these have been ina

humid environment for any length
of thine, they can contain a farge
amaunt of moisture that wili migrate
into the air when the cartons are
placed In a dry warchouse. This
water vapor must be added to the
moisture load caiculations.

The last caution to the designer
concems washdown molsture foads.
A confeciionary plant, like all food
and pharmaceutical plants, must
washdown and clean the processing
equipment on a regular basis, When
this occurs, ail surfaces are wet and
evaporating, moisture in great
volumes,

A/011
Generally It is nol necessary to
malntain a specific humidity
control condition during washdown,
s0 it would be an expensive declsion
to include this massive, intermittent
moisture load in the basic system
load calcuiations.
The resulting system would be
huge, and unnecessarily expensive
to run during normal operations.
The more common design strategy is
to recognize that it will take longer
for the system to remove the
washdown moisture load, and plan
production schedules accordingly,

System Components

* Process and reactivation filters
In sugar-laden, recirculating
airstreams typicai of cooling and
pan coating, good filter design is
essential to system performance.
The designer should provide, as a
minkmum, both 35% and 55%
ASHRAE standard filtration
upstream of the deslecant
dehumidifier on the process
airstream, Reactivation air should
be filtered with 35% filters If the
air is coning from the working space
rather than from the weather.

Inn both airstreams, the ductwork
should be designed to allow
unobstructed, floor level access for
changing filters, as this wiil be a fre-
quent requirement.

Some plants have found it
economical to aiso include
electrostatic filters upstream of the
standard filter banks. Electrostatic
filters can be purchased with an
automatic cleaning feature, which
greatly reduces the need for
standard fliter malntenance,

* Reactivation Heaters
Reactivation energy must be
proportional to moisture load.
Because the bulk of the moisture
joad comes from the product, the
load will be relatively constant all
year long,. This means the designer
should size the reactivation
heaters based on the air entering
temperature in the winter rather



than the sumimer. Otherwise, the
heaters will lack capacity to
properly reactivate the wmt

Washdown has important
implications for the sizing of the
roactivation heators

This large, intermittent moisture
load must be remaoved by a
dehumidifier slzed for a much
smaller "running load” of standard
operating conditions. So when in
donbt abont reactivation heater
selectivn—use the larger heater.
Alsa be sure lo specify modulating
reachivation heater control so the
extra capacity of the heater doces
not waste eitergy during normal
operations.

Controls

In storage applications, the control
for the dehumidifier can be a
simple on-off humidistat, since
response time Is not parlicularly
critical, and there Is no great
problem with slightly aver or under
shooting the control level.

inn pan copting and covling tunnels, it
is impartant to closely regulate
airflow, temperature and moisture
at the same time, Any variation In
thuse conditions will cause annaying
Inconsistency tn the product
processing.

Temperature control should be
accumplished by heating and
coaling coils located downstream of
the desiccant debumidifier.

A desiccant unit essentially converts
the tatent heat— molsture - to sensi-
ble heat, increasing the temperature
of the airstreant in proportton ta the
amount of molsture removed. Since
the moisture foad will vary, the
cooling and heating coils are

located downstrearn of the
dehumidifier This will allow
them to compensate for chinges in
dehumidifier laving temperature
before the air Is sent to the pans,
Clearly, a modulating control is
essontial for conling and heating
voils,

The capacity of the dehumidifivr is
varied throngh proportioning

face and bypass dampers. On i rise
in humidity above setpoint, the
damper tn front of the
dehumldifier opens, allowing more
air to be dried. As the lnnidity
goes below setpaint, the bypass
damper opens, allowing moist air
to go directly tn the process.

‘The important design feature of
the face and bypass assembly is a
manual pressure equalizing
damper fncated in the bypass duct.
This is adjusted and fixed in place
s0 the pressure drop through the
bypass is equal to that of the
desiccant unit, Without that
equalizer, the system will be
difficult to control,

Total system sitflow conlro is
especlally important in pan
coating. On small systems, an air
monitor and a flow controt damper
downstream of the
dehumidification system {s
probably the appropriate deslgn
chofce. On larger systems, there {s
quite # bit of energy to be saved by
using a variable apeed process air
system fan responding to an alrflow
conlrol downstream of the
dehumidifier.

The location of atrflow monitoring
and contrul devices is critical, and
manufacturers of that equipment
should be consuited for good deslgn
practice guldelines. In general,
locate the monitoring sensor array
so it is far away fronx

¢ Alr mixing points

* Turns in the ductwork

¢ A fan discharge

* Coils and heaters

A/012
Cost Considerations

Minimizing the installed cost of the
system s largely a question of
efiminating unnecessary molsture
loads. For example, returning, the
alr from the nane or el theongh
sealed ductwork rather {han
thraugh an uncontrolled room
generaily reduces averall cost.

In storage applications, the key ta
reducing first cost is reducing
moisture inftltratlon by installing
airlock vestibules on all personnel
and product donrs. These reduce
operating costs as well, just as
keeping the refrigerator dvor closed
reduces vompressor runtime on a
residential refrigerator.

Operating cost can also be
minimized by investing in
moiulating controls for the
refrigeration system and
reactivation energy modulation for
the desiccant debuumiditicr.

‘The designer can also take
advantage of waste heat from the
reactivation alrstream as {1 leaves
the dehumidificr. A plate or heat
pipe heat exchanger can be placed
between the reactivation leaving
alr and the alr entering the
reactivation heaters. This recovers
65 to 75% of the energy that would
otherwise be wasted.

Cargocaine |
DryCaire Division
Tel. 617-289-0800
Altar July 1388, Tel. 508-388-0600
Application Note ~ Level 2
1M/388 Printed In USA
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Confectionery
Manufacturing

Dohumidificatic_m

Application

Dry air produced by Cargocaire

i
i
{

¢ desiccant dehumidification systems

maintains high production

U volumes and excellent product

quality, Summer production is
equal to winter in speed and
quality, and praduction snugs are
eliminated,

Muoist summer days can be disastrous
to confectionery manufacturing
operations. Candy packaging cquip-
ment clogs, chacolates hiush and pan
coatings ‘pick”. These annoyances can
reduce your profits, interrupt your
production and canse severe quality
problems.

" Cargocaire desiceant dehumidifiors
_ean praduce extra-dry air regardless
“of the weather. This insulates your

{ operation frum the cHects of summer

¢ humidity and allows your product to
be uniformly excellent all year round.

: Why Dehumidify?

- Faster Pan Coating

i Feeding diy ait 1o e cunting pans

“allows waler in the coatings to
evaporate more quickly and evenly.

: The coating is harder, less subject

[ i e

TR A iweole e e oAb 1

AO13

to picking and can be applied much
faster—increasing production capac-
ity without adding pans,

s Faster Cooling Tunnels

Drying the cooling air before it govs
to the tunuel allows you ta use
much colder air withuut the risk of
product condensation or water
dripping in the tunnel. This means a
faster cooling rate and improved
surface finish on your product.

» No Enraber Skirting

Summer humidity consumes 2/3 of
your cooling capacity. A dehumidi-
fier removes this load from your
cooling system so coating can be
quickly, uniformly cooled-—
climinating the problem of ihin
coats on top, and “skirts” on the bot-
tom al the product.

i

o Faster Candy Packaging
Controlling the humidity in
packaging areds prevents condy
front absorbing moisture in the air.
"This means more equal filling, no
surface softening, reduvced
unsanitary accumulation on
machinery and faster throughput.

o Fewer Storage Lusses

High hurmidity in coll storage
warchiouses can shorten the life of
your fresh, high-quality product,
Cargocaire equipment can be easily
added to your building te insure low
relative humidity no matter how
cold the necessary storage
temperature.

o Ipruved Sanitation

Law hutnidity in storage and
processing areas means less risk of
okl and fungus aceumulation,




Conventional Humidity Control

Some confectionery aperatons rely
on conventional, refrigeration -based
air conditioning systems to control
humidity. Such systems have advan-
tages, including low installed cost
and relatively favorable nperating
economics.

Refrigeration-based humidity
control is especially effective when
the humidity level needs to be quite
igh—such as fruit and vegetable
storage which requires a 95%
relative humidity to avoid product
moisture loss. It is also useful when
there is a great deal of product
cooling ta be done, such as freezing
fish or other praducts sensitive to
dehydration.

On the other hand, in confectionery
processing, the more comumon task
is to remove water from a product—
s in pan coating, or to prevent re-
absorbtlon af moisture--as in hard
candy packaging and cold storage.
Both of these situations call for low
relattve humidities, which are
somewhat awkward for a refrig-
eration-based system to produce.

To produce low relative huinidities,
the refrigeration system must first
cool the aiv, removing moisture by
candensation. Since the 3ir is
essentially saturated—100% relative
humidity —when it leaves the
cooling coil, it must be reheated to
have a low relative humidity.

While this technology works
effectively at high temperature and
maoisture levels, it becomes very
inefficient when it must produge the
low humidity required for confec-
tionery manutfacturing. This means
large, expensive and complex sys-
tems that are difficult to maintain.

A refrigeration system is also limited
in how dry it can make the air,
because as the coil attempts to cov!
the air below 32°F, the condensed
moisture freezes and the coil must
stap vouling in order to defrost.

IF your process requires both low
temperatures and low humidities—
such as a pan coating line--the
refrigeration system may produce
erratic resulls, particularly in the
swnmertime when both tempera-
ture and moisture are at their
maximum.

A/014

Pan Coating
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The Cargocaire Improvement

Cargocaire dehumidifiers remove
moisture by attracting it from the air
into a desiccant rather than by
condensation. Since the water is
removed as a vapor, the process is not
limited by the freezing of conden-
sate—s0 it can praduce very dry
conditions regardless of how cold the
air must be.

Now your pan coating supply air can
be 40°F and 20% relative Kumldity
rather than dose to 100% RH—which
represents o 300% increase in
moisture remaval capacity.

Storage warehouses can operate
comfortably at 50% RI4 even at 32°F
without the need for wasteful
overcooling and re-heating. This
mMeans your inventory carrying costs
are reduced significantly.

Cargocalre units can also be easily
added to your existing air condition-
ing systems upstream of the main
cooling cotls. This lets you maintain
a productive 40% RH level in the
plant instead of the 65% levels—
typical of refrigeration—that allow
moisture re-absorbtlon on candy
surfaces,

Each confectionery plant has its own
unique requirements. Cargocaire
can accomodate your needs, even if
your requirement only calls for a
seasonal solution, C,\!{us today for a
nu-tost, no-obligation facility survey
to determine how Cargocaire
equipment can benefit your process.

Application Note - Level 1
SMI00692  Printed in USA
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RECOMMENDED MAINTENANCE

This saction covers the minimum recommended maintenance requirements ior all mode!
HC dehumidifiers, Cargocaire dehumiditiers are utilized in a wide variety of applications,
which means there is a wide variation of factors affecting the frequency of equipmen!
maintenance, The following Is offared as a guide for establishing your system's specitic
requirements. For example, airflows with more airtborne particulates will require more

frequent filter maintenance than a very ciean airtlow. Filter schedules should be adjusted
accordingly.

Cargocaire dehumidifiers are designed to require the least extensive parlodic mainte-
nance in the industry. However, Improper maintenance practices can result in paor
performance, downtime and additional operating costs.

As the Industry leader with 50 years in the manulacturing and servicing of dehumiditica-
tion equipment, we are committed to customar satistaction. Through years of service ex-
perlence, several facts stand out. Equipment operated without a proper maintenance pro-
gram is more likely to sutfer frorm more frequent compenent fallures, additional operating

costs, low or lost performance and equipment downtime, This lack of attention to mainte-
nance will all cost more monay.

With customer satisfaction as our primary goal, we strongly recommend that a compre-
hensive maintenance progl;am be established and followed. This program should inciude

not anly the dehumidifier, but any suppont systems involved in the dehumiditication
system.

Much like the variations In oparating conditions, there are also wide variations in the
criticality of equlpment downtime. An assessment of your particular dehumidification
needs should be mads, It downtime in excess of a fow days Is deemed critical, then an

on site Spare Parts inventory should be maintained. A listing of “Recommended Spare
Parts" is Included in this manuai.




H chedule pore
Frequency] Mode! | Components | Location Procedure
300Days | AlHC Air Fiers Process & Melal Roughing Filters - Remave any blockage or fouling, Wash with
Reactivation mild detergent and water. Dry and apply filler coating (Research Prod-
Inlets ucts R.P. Super Filler Coat or gimilar).
Disposable Fiberglass Filters - Inspect for blockage. Replace if
sevare blockage is avident or at vulumy is 1aduced 10% oF mora.
AllHC Whool Seals Inlet and Examine for obvious tears of punctures and proper mounting sscurity.
Dutlel Face of | Check seal cleerance per seal inspaction procodure In this manual,
HoneyCombe
Whea!
AllHC HoneyCombe® | Remove both | Consult whee cisening and inspaction procedure in this manual.
Wheel accoss panels
Al HC Blowar Beit Driva Tighten all se! screws, pins and collars. Examine for signs of excessive
Boarings Blowers wear or vibration.
AllHC Drive Belts Beit Drive Check for proper tension, Adjust to praveni sfippaga and aliow t/2* 10 1°
Blowets bolt detlection.
AiNC React Dutlat Raactivation Chack that oullet temparature is minimum 120°F or technical data sheel|
Temperatura Dutiet temperalure.
. HC GAS | Gas Burner Reactivation Examing bumnaer flama for blue llame with yellow tipping/clogged bumer
Units Inley ponts.
HC Steam Coll Reactivation Inspact for scaling or leaking (intetnal and exiernal), Note: Ducl sleam
STEAM Iniet Ioaks may cause damage to HonoyCombe whee,
Unils
ATHC Ductwork Pat Installation { Examina for air leaks or blockage. Roactivation ductwork should be
oxamined for condensate accumulation. Condensailon drains, If used,
should be drained and cleanad.
60 Days AIHC Fans (blowars) | Process and Check for vibration and tightness of lastaners. Check reactivation
Roactivation btower wheel for signs of excess corrosion,
Blowers
Al HC HongyCombe | Remove hoth | Inspect for blockage and softening of whasl facaes. Inspect and civan
Dasiccant main access pienums of dust buildup.
Wheel, Alr panels
Plenums
AllHC Electric Blowers, Tighten all terminal connaclions. Clean with fint-frée cloth and/or
Controls & heaters, drive | commerciai elactrical cleaning solvents,
Motors motors and
control circuit
ANIHC Drive Befts Rsmove drive | Tighten belt lensloner until belt slippage on HoneyCombe whesel stops.
side access (Do not tighten bayond this point, as oxcesslvo belt stretch may occur.)
panel (HC-9000 unlts: selt adjusting.)
90 Days AIHC HoneyCombe | Remove both | Grease roller wheel bearings, (Nole: Failure 10 do so may result in
Whee) Support | access panels | bearing failure and subsequent seal and wheel damege.)
Rotlers/Belt
Tensloner ldler
Roller
6 Months | HC-9000 | HoneyComba | Remove diive | Chack gear reducer oll lavel, Usa high quatity gear oil such as 1040W
Orlve Gear access panal | Moblie or equivaient. Check lavel using reducer dipstick.
Reducer
Annually | HC-8000 | HoneyCombe | Remove driva [ Drain, flush and retill gear raducer oll,
Dilve Gear access panal
Annual Performance Test Cansult Cargocaire Technical Manual #20174
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HC - MAINTENANCE
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MAINTENANCE

HONEYCOMBE WHEEL REMOVAL AND
REPLACEMENT PROCEDURE

The following procedure outlines the proper way to remave and replace the HoneyCombe
desiccant wheel.

Wheol Accoss
(nandrive sithw)
.

\

Reactivabon "~

Fiitar Actuss
\‘\
L
(N""o" L\
a "’.‘ / Y
ol
Whuel and Process
Filter Accasy (Drvy Skdo}p ~e .9
FIGURE 1.9
REMOVAL

1) Shut down and secure the dehumidifier lram inadvertent operation.
2) Remave both wheel access panels from the equipment,
3) Loosen belt tension and free from drive motor and sheaves (pulleys).

Note: The wheel siza and weight of the various HC units are such that wheels up to the
HC - 2250 should require only one individual to remeve. The HC - 4500 and HC - 8000
should utilize at least two people. If the equipment is suspended above tloor level or
inan area of limited space mora people may be required to avoid damage or injury,

4) Using the drive belt as a handlo, pull the HoneyCombe whesl out of the dehumidi-
fier through the access panel opposite the drive motor. (if access cannot be
aobtalned on this slde, removal of the drive assembly will be required). Care
should be taken to remove the wheal straight out of the wheel area until it is fully
clear of the seals to avoid damage to the seals.

5) I the whee! is being replaced, remave the rotation detector cam from the old
wheel and install it on the new one. Remove the pasi-cog strips (HC-8000) and
rainstall onto new wheel.




INSTALLATION

Note: Extreme care should betaken during this procedura to avoid damaging the bulb-type
alr soals that rest against the faces of the wheel when in place.

1) Place the drive belt around the HoneyCombe wheel, and align the wheal with the
unit opening. NQTE; The diraclional arrow shawing direction of process alrfiow I

2) Using the drive belt as a pu!l handle, allgn the whaes! with the opening and slowly
pullinto place while pushing or compressing the seals with your hand. Thae crltical
areas will be around the pie-shaped section that divides the process from the
reactivation, and the last few inches prior to full contact with the roller whesls.

3) Replace the drive belt on the drive assembiy and retension per procedure in
startup section.

4) Replace access panels and return equipment to service.

5) A quick check of airflows and temperatures {s recommended, as the charactaris-
tics of the new wheel may be ditferent from the one It replaces.

.32-
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MAINTENANCE

HONEYCOMBE SEAL INSPECTION

SEAL INSPECTION

At this time, Inspaction of the bulb-type alr seals is recommended. The seals are con-
structed of rubber and are an oxtruded bulb type. With the original wheel in place, stide a
business card or a feeler gauge of 0.030" between the face of the wheel and the seal
face. Check all of the seal area on both sides of the wheel for a moderate drag or resls-

tance to sliding. If at any point on the seal little or no resistance [s felt, replace the seals
with new ones.

If the wheal is to ba removed, inspect for the following: On the face of the seal (the
portion that comes In contact with the HoneyCombe wheel ) is a black coating known as
Roulon, which is Teflon material. This should be inspected for any excess wear. f the red
portion of the seal s visible through the black, the seal should be reptaced. If the seal is
torn, temporary repair may be made by using high temperature sillcon caulklng (such as
GE RTV ). Bond the torn section back together (avoid gslting tha silicon on the black

portion of the seal as excess drag may resuit). If repair is not successtul, replace the seal
with a new one.

.33-



A/021

MAINTENANCE

HONEYCOMBE WHEEL INSPECTION AND
CLEANING PROCEDURE

The HoneyCombe wheel ulilized in the HC dehumidifier is manufactured in a shape
which looks vary similiar to the honeycomba in a bee hive. The “flutes” or air passages
are designed 1o allow airllow across the dgslccant with the least amount of resisitance.
They will generally not foul or plug up unless there has been Insufficient upstream
filtration in aither the process or reactivation airstreams, This occurence would most
likely arise in applications where thera Is a large amount of aitborne dust particles and no
provislons tor increased prefiltering.

The HoneyCombe wheel should be inspacted if the following has been noted:

1) There has been a steady rise in both the process and reactivation minihelic
readings with no change in damper positions.

2) The equipment performance has dropped off and no help was achioved in the
trouble-shooting seclion.

3) Your mainlenance depariment has a full periodic inspeclion requirement. (If no
performance problems have appeared, once a year full equipment inspaction
should be sufficient).

INSPECTION

1) Shut down the dehumiditier and secure from inadvertent operation.
2) Remove the main wheel access panels.

3) Atthis tima, the faces of the wheel should be inspected for soltening and flute
damage. Softening of the wheel faces may indicate that the wheel has been
salurated with moisture for an extended period of time. This could occur when
molst airflow has been allowed to flow through the process portion of the wheel
with the reactivation circuit inoperative. If softening of tho wheel is found, procead
1o the wheel drying procedure in this section.

a) Inspection lor softening: Piace the palm of your hand llat against
the tace of the wheel and apply moderate pressure. Run your hand
ovar the entire face of the wheel on both sides. If no flattening of
the flute structure occurs, then the wheel siruclure is sound. if flute
deforming is prasent, attempt the wheel drylng procedure. If after
the procedure the wheel is still solt, consult the Field Service and/
or the Parts Deptartment at Cargocaire.

b) Damage or closing of the llutes may Indicato a probiem with whee)
alignment, most likely due to worn or misadjusted support casters.
If large areas ol flute damage are present, inspoct the wheel
supports. There may be small isolated areas of damage to the
fluted area as a result of mishandiing. !f the total area of damage is
loss than 109 of total whoael arca, then no action Is roquired.
However, if the damaged area is excessive and equipment par-
formance has deteriorated, then considaration of wheel replace-
ment should be made.

.35.



4) With a drop light of at least 60 watts or higher, located 4-6 inchas from the face of
tha whael, there should ba a glow of light visible on Ihe opposile side of the wheel.
Scan the entire area of the wheel. 1f no light Is seen anywhere or in spots on |he
wheel, proceed as outlined below. itlight is noted averywhere around the wheel,
raplace the panels and return the equipment to operalion,

§) Once the wheel has been thoroughly inspected as outlined above 1o invastigate
low or lost drying performance, an analysis of the desiccant content within the
HoneyCombe wheal may be indicated. Take core sampies and send them to
Cargocalre, where they can be anaiyzed to determine the content of desiccant. i
the whee! condition Is good, as outlined in steps 3A & 3B, the whaei may ba reim-
pregnated or recharged.

A/022

Note: Takingof core samples shouid not bedone on a reguiar basis: only if no other reason
for poor dryer performance can be found. Everytime core sampies are taken, asmali
portion of the wheel's core is removed. Excessive sampiing couid eventually reduce
the effective area of the wheel.

CORE SAMPLE PROCEDURE

1) Remove wheel access paneis to gain access to both sides of the wheel.

2) Using a place of 1/2" thin wall tubing with one end cut to form a cutting edge
(lishmoulh), push the tubing Into the face of the wheel in direction of airflow 8".
Take one sampie from each side of the wheal.

3) Piace the sampies in an airtight container, such as a zip-iock baggie. Note the
equipment modei size, serlal numbar, and original S.0. number. inciude a conlact
name, address and teiephone number for reporting test results, if more than one
unit is to be anaiyzad, the sampies shouid be kept separately.

Send the samples to:
Cargocaire Engineering Corp.
79 Monroe St
Amasbury, MA 01913
Attention: Fleld Service Dept.
CLEANING

1) With the access panals removed, aither loosen the drive beit to allow the wheal 1o
be rotated by hand or remove the wheel from the dehumidifier,

Note: Cara shouid belaken notto tear the buib seais whanreplacing whesis that have bsen
removed. Personnel shouid be positioned onthe opposite side of the unitto guide the
wheel and push the seals back to prevent tearing. Removai is nol as critical, yet care
should be takento Insure that the wheeils removed stralght and does not twist to either
side,

2) Use a wel/dry shop-type vacuum cleaner with a soft bristle brush to vacuum both

faces of the wheal.

Note: !f vacuuming aione does not adequately remove the biockage, the use of dry oil free
compressed air of no more than 30 PSIG may be used on ona side (no closer than
12" {0 the wheel face) with the vacuum on the ather.
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CAUTION: Under no circumstances should any other procedure not prescribed in this
manualbe ulilizedin cleaning the HoneyCombe whesl. lireparable damage to
the whael could result!

NNN\N

3) Re-chack the whea! with the drop light. It blockage has been removed, re-instali
the whesel and retension the drive bell. Replace Ihe access panels. The equip-
ment may now be placed back into operation. |{ the blockege is slili axtensive,
consull the tactory.
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NOVIFMBRE 8,1993.

NE'N: ING.

Bstimado Ing.

Conlirmando nuestra conversacion telefdnica donde platicabowmas
de la problemitica de no tener un cuvarto tolalmente hermético, con bue-
nas barreras de vapor, como cjemplo puedo dar una pared de ladrillo de
8.5 pulgadas de ancho tendria un foctor de permeabilidad de .38 la mis-
ma pared con pintura retardante a la humedad sceria de .21 pero una peli
cula pldstica de polictileno de .086 de pulgada tendria un factor de —-
pemeabilidad de .06 esto sin ir mds alla en el tema explica la impor--
tancia de escoger correctamente los materiales, 1 para Lener un oquipo
menor y 2 para asequrar que no habrd cargas extras de inylitracidn al -
cuarto, no obstante no sdlo los muros nos ofrecen cargins extras sino --—
que ademds techos, pisos, ventanas, puertas, orificios en log muros pa-
ra bandas transportadoras,cte. A continuacidn hacemos una cvaluacion rd
pida de materiates en construceidn para un cuarto tipico para control -
de humedad.

MATERLALES DE CONSLRUCCION BUENO REGULAR MALO
TABIQUE 4" *
PTANTQUE B,%% *
CONCRE'TO 8" *

CONCRETO 1*

BLOQUE DIi CONCRIQ B*
PABLAROCA 3/8"
PRIPLAY %"

- % »

NO'TA: Estos materiales se consideran en bueno si se les aplica cualqui-
er material retardante a la humedad como pintura o recuhrimiento de im-
permeabilizacidn.

MATERIALES DE BARRERA DE VAPOR BUENO REGULAR MALD .

FOIT, D ALUMINIO .002" *
FOIL DI POLIETILENO 002" d
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VENTILA JSTRIAL, S.A,
2., BUERO REGULAR MALO
FOIL DE POLIETILENO .006" *
PLANCHA DE ACERO d

PINTURAS Y RECUBRIMIENTOS

PINTURA DE LATEX RETARDANTE. .003* *

PINTURA COMERCIAL DE LATEX .0012% :
PRIMER COMERCIAL 1 CAPA .

PINTURMA ALUMINIO 2 CAPAS *

PINTURA BASE DE ASFALTO 2 CAPAS *

fodas las anotaciones anteriores han sido ecn bagse a varios afios
de experimentacion con materiales de construecidn, asi mismo en el ca
s0 de las pucrtas lo mds conveniente es de tener exclusa para entrada
y salida de material y personal con cerradores automidticos si no o -
puede contar con exclusa la segunda mejor opeidn es puertas automidti-
cag deslizables no de tipo gaviota y esta dltima siendo la peor op---
cidn, '

Cuando sc fabrique un cuarto especial para baja humedad relati-
va hay quc tomar todos estos pardmetros en consideracidn tomando en -
cuenta la gitunacidn climatoldgica del lugar, y en caso de nccesitar -
datos de un materiol en especifico no deje de comunicarse con noso---
tros.
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FORMA 100R025 0594 .
SUSTITUYE 100R025 0793

IYORK

INSTRUCTIVO DE

APLICACION Y SELECCION
MODELO AH, AV, MH Y MV




Los detalles de construccion son similares a los
modelosAH y AV, Existen 12tamafios de unidades
con capacidad de manejo de aire de 35 a 986 MCM
(1225 a 34,800 PCM),

* Lazonade compueras permite el acondiciona-
‘miento de aire en un numero de dreas que $e con-
trolan termostaticamente, permitiendo simultdnea-
mente, la caiefaccldn para algunas dreas y el
‘zenmamlento en olras.

. Los serpentines son montados de una manera
ventical, adyacente a la seccion de descarga. El
acceso a la secclon delventilador es através de la
puerta de la seccién descarga.

. Lainspecciéntamblénes posibie através de las
;puenas redondas en la zona de compuenas,

i [ NOMENCLATURA .- Todas las unidades
2n laplaca de datos tendrén la designacidn del mo-
delo, al igual que el numero de identificacion de la
misma, con una nomenclatura como la que a
continuacién se ejempllfica;

- ~
NOMENCLATURA
AH-140 FC
Uso de la unidad
' FC -Baja presidn
AF-Atta presién
- TYipo de unidad
Tamano de la unidad
A- UNIZONA
M- MULTIZONA L_Arreglo de f H= HORIZONTAL
launidad { V= VERTICAL

« J

¢ NOTA: La designacion horizontal o vertical se
{etermina unicaments por la direccién del fhujo de
iire dentro de la unidad, ésta designacién no se
efiere a su descarga, sino a la posicién de la
.accion ventilacion con respecto a la soccidn del
erpentin,

" MODELO MV




SELECCION DE UNA UNIDAD .
MANEJADORA DE AIRE

~ Las Manejadoras de Alre RECOLD parmiten la
seleccion de sus componentes para satisfacer los
‘mas {uncionales requerimientos de trabajo. Su
.amplia seleccién de unidades basicas, componen-
tes opcionales, serpentines y accesorios, facilita el
‘disefo de la Ingenlerla para obtener la mas efi-
clente operacién y el dptimo control de
temperatura.

Laselecclon del melor sistema paracada aplica-
‘clon individual necesita solamente de los sigulen-
tes pasos:

[Paso A.- Determinacién de la cantidad total de
i suministro de alre.

iPaso B:- Seleccldn deltamafio delaunidad basica
i ysusarreglos,

‘Paso C.-Selaccidn dei serpantin de enfriamlento
' ylo calefaccldn-

Paso D,- Seleccion de los accesotlos (humidifica-
¢ dor, filtros, caja mezcladora, compuertas, etc.)
Paso E.-Seleccion de las RPM y tipo de! abanico,

® PASO A
iCANTlDAD TOTAL DE SUMINISTRO DE AIRE

i La cantldad total de suministro de alre estard
;determinada por la que sea mayor de tas sigulen-
les:

«a) Requerimientos de ventiiacion, de reemplazo de!
: aire 0 presurizacion del mismo.

*9) La carga de enfriamiento (mas frecuente para
¢ acondiclonamiento del alre).

:3)Lacargade calefacclén (solamente parausos de
; calefaccién),

) la remocién de humedad, contaminantes u o-
i lores.

. Losrequerimientos de ventliacidn pueden estar
Jeterminados por los cédigos o reglamentos
‘ocales; o considerar las recomendaciones de la
Jula ASHRAE, El alre de reempiazo debera ser al
menos igual que el contenido en el espacio de!
ocal, afadiendo una cantidad por la presurizacién
sara minimizar la Infiltracién
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Para el acondicionamiento de aire para el con-
{ont, la cantidad total de suministro de aire comun-
mente serd determinada por la maxima carga de
enfriamianto (calculado por los métedns publica-
dos en lagufa ASHRAE). El suministro requerido
de aire puede ser determinado por la siguiente
fdrmula:

cM= ©s.del espacio BTUH

P 1.08 x (TEBS - TSBS °F)
PCM = Pias cubicos por minuto de aire

Cs = Carga sensible de enfr. o calefacclén,
TEBS = Temperatura de Entrada Butbo Seco
TSBS = Temperatura de Salida Bulbo Seco

Dependiendodel entriamiento mediodisponible,
consideraciones de distribucidn del aire y reque-
rimientos de control de humedad, el Diterencial
de Temperatura de Enfriamiento se encuentra
usualmente entre 15y 25 °F,

Debido a que e! Diterencial de Temperatura de
Caletaccidn es frecuentemente mucho mayor, la
cantidad de aire requerida para caletaccion, es
comunmente menor que para enfriamiento. Para
proyectos que requieren unicamerite de calelac-
cidn, la carga de calefaccidn pueda ser el factor &
controlar, Las pérdidas de caior a lo largo de los
ductos deben sar consideradas,

E! control de la humedad, Ia remocién de con-
taminantes u olores, atectard ocasionalmente la
cantidad total de aire.

® PASOB
TAMANO Y ARREGLO DE LA UNIDAD BASICA

En las unidades RECOLD para usos de enfri-
amiento y deshumiditicacion, debe tomarse la
velocidad de cara del serpentin que se encusnire
abalo del punto de arrastre de humedad. Ellimite
esde 600 PPM. Para ciclos de baja duraclon una
velocidad de 350 a 400 PPM es recomeéndada.

Areada cara = PCM.
aproximada  Velocidad de cara deseada

Utllice ei tamafio de unidad inmediato superior.



Tomecomo referenclala Tabla ! (pagina7)para
las dreas de cara efectivas. Para el diagrama de
selecclon de todas las velocldades de cara de!
serpentin , tome como referencia la grafica de la
pagina 11, para usos de calefacciény ventilacién o
para unidades involucrando sélo enfriamlento
sensible. La velocldad de cara esta limitada sol-
amente por la mayor caida de presién interna del
aire y el mayor nivel de ruldo existente. Las se-
lecciones sonnormalmente efectuadas enun rango
de 800 a 1000 PPM de velocidad de cara. Para el
limite menor, la férmula slgulente puede uliiizarse:

Areade cara = PCM totales
aproximada Velocidad de cara deseada

El arreglo de la unidad puede determinarse
segunlas necesidades del slstemay las considera-
ciones de espaclo, de acuerdo aloque se indica a
continuacion:

+*Seccion ventilacidn, (Modelos AH y AV), mas
compacta y de mas bajo costo, son seleccionadas
para aplicaciones de ventilacion y calefaccion.

+ Modelo AH (Unizona harizontal). Estas
unidades son las mas comunmente utilizadas para
el acondicionamiento delaire porsusenciliezy bajo

: Costo,

+Modelo AV (Unizona Venical) puede ser nece-

{ sario su uso por cuestiones de ahorro de espaclo.

+Modelos MHy MV (Multizona Horizontaly Ver-

tical) de!tipo de tlro farzado, puede requerirse para

sistemasde varias zonas 0 en sistemas conductos,
El arreglo horlzontal o vertical s determinado por
las considaraciones de aplicacion,

M PASOC
SERPENTINES DE CALEFACCION

Y ENFRIAMIENTO

Las cargasde calefacclony enfriamiento pueden

determinarse por métodos establecidos publica-
. dos en la guia ASHRAE.

Los serpentines disponibles pueden ser se-

; lgcclonados para agua caliente, agua fria, vapory

expansién dirgcta.

Con las cargas determinadas y la seleccidn
aproximada, las hileras, el nimero de aletas por
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pulgaday circuitaje de! serpentin pueden seleccio-
narsedelos caldlogos ~ YORK  dgserpen-
tines.

Lostamafiosy dreas de caras de los serpentinas
para cada tamado de unidad, son mostradas an la
tabla de Datos de Ingenleria de la pag. 7

Cuando las unidades multizona (MH,MV) son
utilizadas en aplicaciones de ventliacién o calefac-
cién, el serpentin de caletaccién debe locaiizarse
on la seccion de la “cublenta cailente”.

B PASOD
ACCESORIOS

Una amplia variedad de accesorios $6 encuen-
tran disponibles para ajustar la unidad RECOLD a
los especlficos requerimientos dei sistema. Los
Inclufdos en la seccidn de Accesorios de este
manuai son: humidificador, caja mezcladore, caja
de fiitros en posicién plana o angulary amortigua-
dates de resorte 0 neopreno, entre otros.

8 PASOE
ABANICOS Y MOTOR

La seleccidn del abanico serd:

Deltipo FC (Baja Presién) para abanlcosdeuna
presidn estatica de 3.5 como méximo.

Del tipo AF (Alta Presion) en unidades del ta-
mario 140y mayores, para abanlcos de una presion
estdlicade 3"a 9" C. A.

Las RFMy potencla al freno (BHP) del abanlco,
se determinan de sus curvas y tablas de fun-
clonamiento; conociendo el tamafio de la unldad,
tipo de ventilador los PCMy Presidn estatica total.
Si es necesario, corrijalas RPMy BHP porla altitud
y temperatura del aire, utilizando para ello los
factores dados en latablade la pdg. 15. Lastablas
y curvas de los abaricos no incluyen cargas por
transmisldin.

Las curvas de operacién de los abanicas para
cadamodelo Se encuentranilustradasde la pag. 24
aladl
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GRAFICA PARA LA SELECCION DE LA UNIDAD

MULTIZONAS - SERPENTIN DE CALEFACCION
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UNIZONAS - SERPENTIN DE ENFRIAMIENTO Y CALEFACCION
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LOCALIZACION DEL MOTOR Y POSICIONES PARA LA DESCARGA DE LA VENTILACION

AH

FLUJO DE
AIRE

AV

FOIEAOR

\ ~"’r" ot * ~.-r'l
~te e -te
s
I fi -]
U U U
. YEANCAL
POSTEROR AL FRENTE HAGIA ARPIA

NOTA: NO SE FABRICAN UNIDADES CON
MOTORES AL LADO DE LA DESCARGA, POR LO
QUE DEPENDIENDO DE LA POSICION EN QUE
ESTA SEAREQUERIDA DEBERA DETERMINARSE
LA POSIBLE LOCALIZACION DEL MOTOR.

$0 - SUPERIOR DERECHA
8! + SUPERIOR IZQUIERDA
PO - POSYERIOR QERECHA
P! + POSTERIOR IZQUIERDA
1D « INFERIOR DEHECHA

It - INFERIOR IZQUIERDA
FD . FRONTAL DERECHA

Fi - FRONTAL IZQUIERDA

EL FRENTE DE TODAS UNIDADES PARA MANEJD DE AIRE
RECOLD ES DETERMINADO POR LA ENTRADA OEL AIRE
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SELECTION AND APPLICATION DATA

DEFINITIONS

.s CUblC feet per minute

.. feet per minute

.. weight In pounds

.. temperature In degrees fahrenheit
temperature ditference in degrees fahr.
enheit

"HG .. ... inchas of mercury

HP.. .. brake horsepower

ov.. ... fan outlet velocity In feet per minute
RPM .. ... revolutions per minute

SEC. .. tima In seconds

8P oviniiinon Static pressure measured in inches of

. water

CYP e tot3l pressure measured In inches of

: water

VP velocity pressure measured in inches of

H water

-1 11 I—— single width, single iniet fan

i DWOL. ... double width, double iniet fan

i System ... conslsts of an{ combination of fan, duct
cooling or heating coiis, alr cleaners, ex.

i haust hoods, scrubbers or other equlp:
i ment through which part or ali of the
: total air flow must pass
i Density Ratlo ... the density of alr at a given barometric
; pressure and temperature divided by the
density of standard alr. Density ratios
! are shown on page 6.
+Standard Alr .... standard air is defined as alr with a den-
] sity of 0,075 pounds per cubic foot and
pn absolute viscosity of 1.226 x 10
Ib/#/sec. 1t ls genersily accepted that
alr at a temperalure of 70F and at a
barometric preasure of 29.92" H Is es.
i sentlally equivalent to standard air as
i defined sbove, ~
{AMCA ... .......... Alr Maving end Conditloning Association

i

SELECTION CONSIDERATIONS

Salection of the propae fan for e glven application invelves
not oniy the opersting characteristics of the fan, but a
csreful analysis of first cost versus operating cost as well
as expected |lfe, quietness of operation, location of equip
ment and any other job limitation, Generally spesking,
permanent types of fan installations such as public build:
ings, schools, or hospitals are expected to operate for 20
years or more and during this period operating and maln-
tenance costs can be substential cost factors, Quite often
an enalysls of flrst cost versus operating costs for the
life expactency of the fan canjustify a higher initia! in.
vestment using a larger fan with higher efficiency. Ins
dustrial applications, on the other hand, hsve indetar.
minate lifa expectancies and often permit smaller fans
to be selected et lowar efficiencles, Each Instaliation
should ba thoroughly analyzed in its design stege to (n
sure that the ultimate objective is accomplished.

FAN PERFORMANCE TABLES

Separate parformance tables are presenied for each size
of fan. SWS! {an performance Is tabulated on pages 7
to 20. DWDI fan performance Is tabulated on pages 30
to 62, fans are avallabla in Classes | through IV con.
struction as tabulated.

Bold ftigures In each fan parformance tabla approximate
the polnt of maximum statlc efficlency, If low opersting
cost or quietness of operation are factors In the opera.
tlon of a system, then fan salection at or near maximum
afficlency may be desirable.

. AMCA FAN CLASSIFICATIONS
"AMCA (Alr Movlrl\‘, & Condilioning Association) Standard AS 2408.69 establishes performance tabie parameters for

‘Class | through

construction, The parameters are tabuiated beiow:

T e PERFORMANCE_RANGE® TABLE

| CLAss SINGLE WIDTH DOUBLE WIDTH SHADING

' 5* @ 2300fpm to 214" @ 3200fpm 5* @ 24151pm to 21;" @ 3360ipm Bachound

N | 8% @ 3000(m 044" @ 41756m | BY" @ 3160fom 1o 444" @ 4380M | pachareund

om | 13y @ 37800m 10 63" @ 5260 | 13%4 @ 3970fm to 63" @ B520tpm |, LT
w Above Class il specifications Above Class i1 specifications Bac[lz:v’:und

! epad Range desig ats Indicated by static prassure Gnches of water) at lan outlet velocity (teet par minute),

;Nott: The AMCA Starnigrd 3130 states tha) the fan classes may be extended providing tha fan speeds do not axceed thoge tisted within the
. le shadi have baen th many |

established psrainelars. Accordingly, Jan performance table
abova.

Tha AMCA stendard permits the use of fans up 10 thelr maximum sllowable tabulated speed for each class, W ¢h
i 3 10 operste th h [ performance range from block-light voluma (when delivering no air) to wide:

fans are d 8

s beyond the pressuras lisied

: ¢ir
H arm volume 8t the maximum spaeCs listed for esch fan siz¢. The fans may be sslected and used with completa Canfidence that maetel
strasa lovele end critical and resanance spesds are sxtremsly conservative and wall within good engineering practice,

e2



SELECTION AND APPLICATION DATA

OPERATING SOUND LEVEL®

Quietnass of operation is an important agpect in the se.
lsction of a fan, particularly for ventilating and air con.
ditioning. A fan oparating against 1" or greater resistance
and loceted in close proximity to conditioned spaces,
even when seiected at maximum efficiency, may well be
objectionable from the standpoint of nolse. Fan sound
leveis are increasingly important in industriai procass
applications,

Efficient fan seiection minimizes internal energy losses
and sound gensration, Acousticsl laboratory tests con.
firm that low sound output occurs st hlw operating effl-
clancy. Peak efficiency is indicated in the fan salection
tables by bold |{‘p In the static pressure columns. Fan
salections near the peak efficiency provide low sound out-
put consistent with adequate pressure reserve and true
self-iimiting horsepower — another adventage of care:
{uily coordinated design,

Selaction for relstively quiet operatien . . . Selaction at
higher efficiencias minimizea sound genaration. For iow
sound output, together with other benafits of low power
consumption and operating cost throughout fan iifa, se.
lect fans near NORMAL SELECTION CURVE, When higher
sound leveis are acceptable, togethar with smaiier fans
and higher operating costa, seiection cen be mada at
lower efficiencias. Under these clrcumatancas, sound at.
tenuation may be desirable,

Recommaended Outlet Velocities For Quiet Operation

ATANC VREBYIN SE. OF WAWR

*See Page 54 for edditional Sound Data,

FAN STARTING REQUIREMENTS

A fan [s an enargy converter. Electrical energy rotates the
fan whee! through a driving motor and increases the
static prassura (potential energy) of the air handied by
the fan in order to overcoma resistance to air fiow offered
by the duct system. The whael also increases the velocity
pressure (kinetic energy) of the alr which is tha ensrgy
required to maintain the alr in motion, The driving motor
must be capable of starting the fan from rest and ac.
celerating it to operating speed, with a minimum of dis.
turbance to tho electrical system, The inforination given
below is useful in undarstanding the motor probiems that
may arise.

To start and accelerate a fan to operating speed it is
necassary to:

1. Overcome bearing resistance. This resistance can vary
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with the type of bearing used, It is low for antifriction

types and ralativoly high for sieeve typea,
2, Accalerate the inertia of the fan whee! and shalt. This
inertia is generally designated e3 ths moment of in.
ertia or (WR2), Tha motor must provide energy to
accelerats it together with the inertia of the drive
sheaves or coupling. The moment of inertia for Class
i, 111 and IV fens will be greater than Class |, becsuse
heavier wheels and shafts are used.

3. Provide energy to the fan whee! as it begins to deliver
alr into the duct system. The horsepaower required
varies with the cube of the fan speed. It is insignifi-
cant 8t low speeds, but increeses rapidly es the fan
whes! comss up to operating speed.

Fans, when selected for low static pressure, may be specl-
fied with motors which are not iarge enough to start the
fan, accelerata and operata at the Design RPM without
overheating the motor or overloading the eisctrical sys.
tam. Minimum motor sizes become critical for fan sizes
above 3037, The minimum motor size required to start
and accelerste the fan is listed at the top of each fan
performance tabia.

Tha minimum motor sizas indicated in the fan perform.
ance data are based upon the use of Westinghouse stan.
dard, open drip-proof or enclosed, normal torque motors
for across-tha-line starting, The use of other motora for
reducad voltage starting, high or iow starting torques,
designed with high Inertia capabilitias, etc., should be
checked to be sure they wlil start and accelarate the fan
without overheating the motor or overioading the elac.
trice! circult, The motors listed in the performance dsta
have been selectod based on ona start per dar and op-
eration In an ambiept temperature not exceeding 104F.
More frequent starting or operation in higher tempera.
turea will probably require 8 motor larger than the mini.
mum sizes listad,

Motar recommendations for fan sizes 3037 through 3060
are based on the use of four pole, 1800 RPM motors,
Fan sizes 3066 and farger are based on the use of six
pole, 1200 RPM motors in arder to maintain repsonable
drive sheave ratios. Under cerfain operating conditions
it may be possible to use motars smalier than those listed
in the performance tables, The selection of smaller motors
should be reviewed with the motar supplier.

in genera), smaller fans do not present a starting prob-
lem. However, whan a fractional horsepower motor ia
used, its starting and acceierating characteristics should
be carefuily checkad.

A directly driven fan requires a larger motor to bring it
up to its dasign speed than a belt driven unit. Tha re.
quired inertia carabillly of the motor to start a fan and
accelerate it, varies as the square of the fan-motor speed
ratio. This is advantageous for the mator since a rela:
tively low motor Inertia capabliity Is requirad due to the
effect of the square of the fan-motor speed ratio, How:
ever, a fan directly connected to a motor does not hava
this speed difference and the machanical advantage of
the drive ratio is non-existant, The driving motor, must,
of recassity, be larger than that indicated In lhe per-
formlaince tabies and must be reviewed with the motor
supplier,

Whenever inlet vanes or outlet dampers are used, the
starting load and motor heating are reduced, if such de.
vices are kept closed until after the fan has accelerated
to operating spoed.

Page 3



SELECTION AND APPLICATION DATA

FAN LAWS

Two basic fan laws relate performance variables for any
fan of & given design (such as the Silentvane Series
3000). An understanding of these relationships is neces.
. sary to select fany when they are handling alr or gas
. which Is ditferent than standard or when fan performance
© adjustments must be made on existing systems. Both of
these laws apply to a given unchanged duct system.

Fan Law #1
SPEED VARIABLE — CONSTANT AIR DENSITY
A Volume (¢fm) . . Varles directly as the ratio of the

speed.
RPM,
CFM. - CFM, X -m—.'

B, Pressure (sp or !;3 . . . Vgrias directly as the
square of the speed ratio,

RPM; \?
- Y
Pressure, = Prassure, % -—-—IRPM‘)

' C. Brake Horsepower , ., Varias directly as the cube
of the speed ratio.
RPM,\

BHP, - BHP. x —R*P-M'-‘-

Fan Law #2
AIR DENSITY VARIABLE ~ CONSTANT SPEED
A, Volume (cfm) — Ramains unchanged

8. Pressure (sp or tp) . . . Varles directly as the
ratlo of the air densities.

; Alr Dansity,
; Pressure, = Pressure, % Air Densily,

C. Brake Horsepower ., . Varies directly as the ratlo
1 of the sir densitles,

- Alr Density,
BHP, = BHP, x Air Density,

.\.
CORRECTION OF FAN PERFORMANCE
FOR OTHER THAN
STANDARD AiR CONDITIONS

Alr volumes to be hendled by the fan must be calculated
to satisfy the application, A fan opsrating on a glven ays.
tem at & given speed is a constant voluine machine, The
dansity of eir entering the fan (affected by tomJnuturu
and/or aitituda) can vor* but the alr volume delivered
will remain unchenged. The systam resistance, tha fan
ressure capability and brake horsepower wiit vary direct.
y with the air density.

In general practice, the design system resistance Is cal-
culated in the usual manner using standard air density
end the fan pressure requirements are determined for
»standard" conditions. This is sometimes known as the
i "cold" pressure. Select the fan from the catalog In the
]
e d
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normal manner using the *'cold” grassure, noting the fan
RPM and BHP, As pfevlousl{ indicated by fan law #2,
the design air volume and selected fan speed wili remain
unchanged, but the fan pressure and horsepower will vary
with the air density, (The system resistance wiil aiso vary
with tha air density, which is the reason the voiume flow
remeins unchanged).

The design of many systems invoive the calculation and
specification of alr guantities by waight as In product drY-
ing or combustion. Before a fan can be selectad, the air
quantity must be converted to an alr voiume based upon
standard air density entering the fan inlet. The system
resistance ("cold” fan static pressure) must be detar.
mined using this air voiume. The fan selection Is now
made from the catalog, using the calculated air volumi
and the “cold" static pressure. Fan brake horsepower
corrections are made far air density variations a3 indi-
cated ahove,

For aase in calculations, the table (pape 6) contains alr
density ratios for temperatures from —20 to 900F and
barometric pressures from 29.92 to 13.75" HG,

SAMPLE CORRECTION

A size 3060 SWS| fan must deliver 37,278 CFM at 1},
inches static pressure. Tha fan must perform at an alti
tude of 4000 feet with nir entering the fan Inlet at 300F.

1. Obtein density correctian factor from table on ?I%Q 6,
Sogoaoof alr at an aititude of 4000 feet the factor Is

2, Correct static pressure for new conditions,

12 + 0,604 = 214" "'cold” static pressure.

3. Use specified elr volume and corrected static pressure
to obtain fan speed and brake horsepower require-

ments from fan tables.

From the parformance table on page 23, a size 3060 -

SWSI fan delivering 37,278 CFM at a static pressure
gfs EB%B"H{’M“ aperata at 444 RPM and requires

4, The RPM Is correct as selected from the perfarmance
table (when aleveted temperstures are involved, chack
maximum aliowable RPM, ses tables), the brake
horsepower requirements must be corrected to reflect
the changs in power required because of the change
in air density,

Multiplr the tahular horsepower from step 3 by the
corraction factor from step 1.
BHP = 1B8.4B x 0.604 = 10,6

Check specificetions to determine if fan will be ex-
pected to operate at lower temperatures (such as
start up of a system), If it is, chack horsepower re.
quired at lower tamperature.

Assume systam will be startad with the fan handling

alr at e temperature as low as 70F.

. Correction factor for 4000 foot altitude and 70F
temperature = 0.864.

b. Corracted brake horsepowar
18.48 x 0.864 = 15,9,

c. Select motor based on e maximum hrake horse.
power requirement of 16.9,

5



FAN CONSTRUCTION

FAN CONSTRUCTION

In genera!, fans are built to suit the service for which
they are intended to perform. Veriations in rotation, dis
charge, class of construction, bearing type and locations
are but a few of the many ditferent arrangements that are
available, Fans may also be built to handle air at elevated
temparatures, with spark resistant construction and to
resist the effects of corrosive air either with protective
coatings or when made of special metals.

SPARK RESISTANT FANS

Application of fans on systems whare hazardous, ex-
plosive or flammable conditions exist requiras carafui
attention on the part of the designer, manufacturer and
instalier. Silentvane fans are available with spark resist.
ant construction as covered by the following table. Fans
with this construction are only avaiiable In arrangements
1,2, 4, 8,9 and 10. Aluminum wheels for Type A and B
construction are available for Class | end ) fans In sizes
3012 through 3066 and Class 11} fans in sizes 3018
through 3060 only.

Fans must be installed with all fan parts alectricafly
rounded. Explosion proof motors and statlc resistant
Its may also be required by the application,

Table of AMCA Standard Cisssifications for Spark
Reslstant Construction (AMCA Standard AS401)

Type A... All parts of tha fan in contact with the
air or gas being handled shall be made
of non-ferrous meterial,

Type B...The fan shall have an entiraly non.
ferrous wheel and non-farrous ring about
the opening through which the shaft
passes.

Type C... The fan shall be so constructed that a
shift of the wheel or shaft will not per-
mit two ferrous parts of the fan to rub
or strike,

Notes: 1. Bearings shall not be placed In the air or
gas stream.

2, The user shall electrically ground all fan
parts,

PROTECTIVE COATINGS

The standard finish for al} Series 3000 Silentvane fans
is one coat inside and outslde of standard grey enamel.
Where fans are intstalled axposad to the weather or whera
the moisture content of the air is high, a two coat finish
inside and out is recommended. The first coat Is of 1ed
zinc chromate primer and the second of grey enamel,

Industrial use of fans handling corrosive gases requires
special consideration in the construction and finish of
the fans. Fans are available with neoprene, phenlic,
vinyl, epoxy, natural, synthetic or chlorinated rubber and
special paints to meet most applications.
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After users select the coating lo be used, Westinghouse,
in ‘close cooperation with the manufacturers and/or
applicators, determine the construction required, designs
the fan and applies the coating.

SPECIAL METALS

Applications, in which a standard fan with a speclal pro-
tective coating will not glve satisfactory results, may be
satisfisd by a fan constructed with special metals, Thase
spaclal fans are (fenmlly higher in first cost, but may
be justified if their life expectancy is Increased.

Under certain clrcumstances, Silentvane fans can be con.
structed with stainless stesl, monel, aluminum, everdur
and othar speclsi metals, Particular consideration must
be glven to strength and weldabliity as agpllod to ro-
tating elemants. It is most important that the corrosion.
resistant properties are not impalred by walding.

HIGH TEMPERATURE FANS

Serles 3000 fans are avallable for handiing air at temper.
atures up to BOOF. The correct fan arrangement, special
construction, and !imitatlons placed upan the maximum
operating speeds, are Important considerations that must
bol vl:éen into account when elevated temperatures are In.
volved.

In addition, particularly with largar fans, the temperature
rise and decrease requlred to ba handled by the fans is
extremely Important. Tha rates of expansion of the whael
hub and shaft must be carefully reviewed to insure
continued trouble-free operation, Maximum temperature
change for any 10 minuta perlod exceoding 40F should
be referred to Westinghouse,

When operating at alevated temperatures, the maximum

allowable fan apeed must be reduced. Faclors tabulated

below npp[r to ali fan sizes in Classes | through IV con.

struction. To use, refer to tha fan performance table and

muhlplf the maximum RPM by the percentage factor
or

listed for the appropriate operating temperature,
Tampurature Patcent of Tamperaturs Porcent of
Ringe Mazimum RPM fange Masimum RPM
~ 204150 100 £01.650 9.
151350 100 551.600 Wl
351400 9 601-6%0 9223
401450 1] 65t:700 L1
451500 9.9 701750 ) 1.0
731800 (L]

Nate: Aluminum wheols (AMCA type A and B construc-
tion) are available in limited sizes and classes of
construction. Tha maximum operating temperature
is 150F and the following maximum tip speeds
apply: Class 1, 8800 FPM, Class N, 10,700 FPM,
Class Hl, 13,600 FPM.

Page §



TYPICAL ENGINEERING SPECIFICATIONS

urnish and install where shown on the plans, Westing:
Chouse Sitentvines Centafugal fans. Senes 3000-
Design B.

Performance: Performance lables shall be based upon
tesis conducted In accordance with the appropriate
-AMCA approved test code end procedures and shall bear
the AMCA Certitied Rating Seal. Centrifugal fans shall
‘have & sharply rising prassure characteristic which shall
-extend throughout the operating range and continue to
.rise weli beyond the elficiency peak to insure quiet, slabie
-operation under aii conditions. The horsepower character.
<istic shall be truly sell-limiting and shall reach a peak in
:the normal selection area,

iDesign and Construction: Whee! diameters and outiet
ees shali be in accordance with the Standard Sizes
opted by AMCA for non-overioading fans, Fan housings
all be suitably braced to prevent vibration or pulsation.
iInlets shall be fully streamlined.

H

i

Wheels: All wheels shall have flat backwardly Inclined
blades riveted to the back and/or centerplate and welded
to the sideplate in Class | and |l construction. Classes
Uil and IV wheel shall be ail welded, Wheel alr passages
shaii be free of interference; neither intermediate rings
nor slay rod bracing shaii be used, Aii wheels shail be
staticaily and dynamically baianced before shipment,

Inlet Vane Control: Shaii be a conica! unit with good
structural and aorod?mamlc Jpropenles, buiit as an Inte.
gral part of the fan inlet and removable as en assembi
for either maintenance or accessibility to the fan whee,

The free area of the conical vanes shaii be not less than
120% of tha fan Iniet area to eliminate Inlet losses. The
blade area shall be equalized so that the vanes shail re-
main partiaily open should the control devices faii,

SWSI fans shall be furnished with a push-puil activator
rod passing through a slesve welded In the Inlet to pre-
vent air leakage. Sleeve grease littings shall be furnished
witn g locking quadrant when vanes are manuaily con-
trolied.

SYSTEM PENFORMANCE DATA FAN_DATA
LOCATION [CFN [0V | 8P | GENBITY | NP | WF | GI2C | WIOTH | CLASE | ARW. [ OISCH. ] ACCESS,

: OUR FAN ... YOUR SYSTEM

: Fan selections ara based on static grossuw capabllity
“when handling a given volume of air. The static pressure
;18 caicuiated for each system by following certain accept.
ed industry practices. This caiculation of stalic pressure
'is at best an inexact scionce with the error often com.
:pounded by the addition of salety factors.

:if the system pressure requirements
for a given volume of flow is known,
ithe system characleristic curve is a
iparabola and can be predicted math.
‘ematically. Such a system curve is
{iltustrated to the right.

T

Evom SYSiiM '2 )

PRESSURE

If the curves are superimposed as il
lusirated to the right, the intersection
is the only point on the system at
which the lan can operate. If this bal.
ance point does not satisty the system
pressure and volume requirements,
the system requirements or fan speed
must be adjusted until the required
operating characteristics are obtained,

In the selection of a fan to meet calculated or specified
pressure-volume conditions, it is important to apply, where
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VOLUME {:onlble. an adi;n:teblo_ fan drlg.o' with sumcifnl \éariatllon
s A fan al @ given RPM has a charac. 0 compensale for variances between actual and calcu.
iy 7! teristic pressure-voiumo curve from lated operating conditions.
f,i oo -{ wide open to blocked tight. Such a Thare is @ mutual responsibllity between the fan manufac.
f ARACTES fan curve is lllustrated to the left, turer and system designer for successiul overall operation,
e a
VOLUME
Air Density Ratios at Various Altitudes and Air Temperatures
Al ALTITUDE (N FEET ABOVE SEA LEVEL
k. 2 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 ] 8000 | 9000 § 10000 | 15000 | ¥000O
TURE BAROMETRIC PRISSURE IN INCHES OF MERCLRY
F o |-2992 | 2086 | 2782 | 2651 | 2884 | 249 | 234 | 2309 2088 | 1888 | 1378
=20 11204 | 1.16 | 112 | 108 | 104 | 1,00 | 965 | 30 | 95 | 860 | 828 | 678 | .554
0 11521 110 | 107 } 1.03 | 995 | 958 | 923 | ‘@88 | 856 | .g22 | 792 | .650 | 830
o 700 11000 | 964 | 930 | 896 | 864 | 832 | 8Ol | .772 | .743 | .714 | 688 | .564 | .460
¢ 100° | 946 | 912 | BBO | .B848 | 818 | 787 | 758 | .730 | .703 | 676 | 651 | 534 | 438
(| 180° | 869 | 838 | 808 | 770 | 751 | .723 | 96 | 671 | .646 | 620 | 598 | .490 | .400
;[ 2000 1 .BO3 | 774 | 747 | 720 | .694 | .668 | .643 | .620 | .696 | .573 | .552 | 453 | .369
il 2580° | 747 { .720 | 694 | .669 | .645 | .622 | .598 | .576 | .555 | .533 | .514 | 421 | .344
(| 3000 | 697 | 672 | 648 | 624 | 604 | 580 | 558 | .638 | .518 | .498 | .480 | .393 | .321
] 350° | 654 [ .631 | .GOB | .5R6 [ 6Gh | bad | 524 | 505 | .4B6 | .467 | .450 | .369 | .301
i 400° 616 | .694 573 552 532 513 493 476 458 440 A24 .347 .283
(] 450° | 582 | 61 | 542 | 622 | 503 | .484 a66_| 449 | 433 | 416 | 401 | .38 | .268
i 800° | 662 | 632 1 513 T 495 T 477 |7.459 | 442 | 426 | 410 | .394 | .380 | .311 | .254
)} 850° | 525 | .506 ( 488 | 470 ) .454 | 437 | 421 | 405 | 390 | .376 | 361 | .296 | .242
600° | .500 | .4B2 | d6& | .48 | 432 | 416 | 400 | .386 | 372 | .35 344 | 282 | 230
6300 | 477 | 460 | .4a4 T 427 | 412 | 397 | 382 | .368 | 354 | .3 328 1 269 | 219
700 A7 | 441 | 425 | 410 | 395 | 380 | 366 | .353 | .340 | .32 315 | 258 | 210
800° | 421 | 406 | 392 | 377 | 364 | 350 | .337 | .325 | .313 | .30 290 | 238 | .194
900° § 3907 376 | 363 | 350 | 337 | 325 | 322 | 30t | 290 [ .278 | .268 | 220 | .180
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DESIGNATION OF DIRECTION OF ROTATION AND DISCHARGE

il of Rotation is d from drive side for sither single or

doubie width, or single or doubls Inlet fans. {The driving side of a single

inies fan is considersd to be the side oppotile the inlet regardiass of

sctual iocation of tho drive) For ten invertsd for cailing suspension,
and DI

A/040

of Rotath harge is determined when fan [a resting
on foor.
@ Top Horizontal ‘@ Top Harizonis! +
Top Angular Up Top Anguisr Down Top Angular Down Top Angular Up

Countar Clackwise

‘@» Ciotkwise @
Up Biast Down Blast Down Blast
Bottam Angutar Up @

Bottomt Anguiar Down Bottom Angular Down
x

Bottom Horizantat

Hottom Harizontal

Bottom

Up Blest

Angulsr tp

MOTOR POSITION, BELT OR CHAIN DRIVE

M

FAN

MOTOR

PLAN VIEW
Location of malar is determined by facing the drive stde of fan and
designaling the mator position by iettees W, X, Y, or 2 as the case may be.

Page 53



BASIC SOUND ENGINEERING DATA

' Sound is an important element in environmental control,
. be it commercial buildings or industrial plants or proces.
- ses. Noise producing equipment such as pumps, motors,
. vaives, transformers, lights or fans, etc., are now located
. closer to the occupied spaces with corresponding shorter
- distances for attenuation. Duct velocities in high pressure

alr conditioning systems produce noise. Industrial proc-
esses have been speeded up to Increase production with

. consequent higher noise levels, An understanding of the
" principles of suund snd ils reduclion is ueu:ssuvr tu pro
. vide an acousticai environment that is comfortabl

. occupants,

e to the

" The energy of 3 pebble when thrown into a pond creates
. surface waves which radiale out in concentric circles from

. Ihe point of impact and which are slnusoidal In shape,

" Similarly, a vibrating object, such as a tuning fork, aiter-
* nately compressas and rarifies the air particles adjacent
“to it and sends out invisible sinusoidal sound waves.
* These waves radiate from the source in a more or less
* spherical pattern. Sound waves are minute variations In

the atmospheric pressure and, since our ears are attuned
to the relatively unchanging atmosphere, the waves are

. picked up and interpreted by our ears as sound.

Both the loudness and fraquency of the sound wave are

. impartant considerations in the analysis end allenuation

i of sound. A

sine wave consisls of crests and troughs

: which represent the rarifactions and compressions of the

- vibratin

source in the air. The height (amplitude) be:

> tween the crests and troughs is an indicalion of the
¢ leudness of ths sound. The number of crests (cycles)

occurring per unit of time designates tho fraquency
(pitch) of the sound and is usually expressed as cycles
per second (cps). Sound produced by mechanicai and

. electrical equipment Is made up of e great number of
: hequonC{ compononts. The human ear responds ditfer.

ently to

hese various frequencies. Low frequuncy sound
is not as noliceable as higher trequency sound, theretors,

; the measurement of both loudness and frequency are
i necessery.

;For convenience in analysls, the frequency range of the
i gudible spectrum Is divided inlo eight octave bands cur.
“ rantly established as tollows:

* HeauencyRange 318 7% (50300 600 1200, 7400 8OO
i e

I

] $0 30 600 1200 2400 4400 9600

ENaw octavo bands have been estabiished by the Ameri.

) Bﬁuv Band 1 H

" Apoigs, Gromelric

. can Standards Association. They wili be more commoniy
-used in the future;

1 4 S ) ! 8
munn% Range 45 S0 100- 358. 710. 1400 2300- $600.
{CPS} 90 }IO 3% 70 1400 L2000 8300 11208

id F1equency [E R 1] 7‘407 500 1000 1000_‘- 4000 8000

i These new recommended octave bands have approximale
: geometric mid frequencies which are round numbers for
“case in calculaling data,

_An octave band meens that the frequency (cps) of the
i grper limit of the band is twice that of the lower limit,
1

e piano scale Is divided into octave bands to 'com.

. press’ the audible frequency range into a usable scale.

« For critical analysis cach octave band can be further
; divided to cover one third the frequency range or single

- frequency (pura tone) measuremenis may be made.

“A sound level meter (with n microphone) and an octave
vband analyzer are usuaily used lo measure sound. An

.oclave band analyzer inciudes eiectronic filters which

;screen out ali the octave bands except the one in which
:measurements are being laken. A reading of the sound
i lavei for each octave band is laken and the resuit Indi
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cates tho loudness of the sound (in decibels) in each
band al tha point of measurement. This measurement s
usefui in determining whether the sound leve) is accept:
able or within specifications that may have been estab.
lished. The sound meter does not and cannot measure
the sound power ieve! of the seurce.

The human ear Is, in effect, a sound measuring device
which can distinguish the minute prassure variations of
the sound wave, The ear |s sensitive enough to measure
these variations to the order of approximately 5,000,000
to 1. Since it is extremely difficuit to work with such farge
numbers, we revert to icgarithms which “compress” ouyr
flgures into more usable values which are called decibels
(db). (Decibels are also used in electrical terminology for
the same 1 ) Wa first establish a ratlo of the meas.
ured unit to the basa (reference value) of tha unit. The
decibol ratlng (db) is 10 times the logarithm to the base
10 of this ratio. All sound measurements are made in
decibeis. For some purpases decibels are converted into
other units such as sones, phons, etc,

The decibel reading of the sound meter indicates the level
of sound (sound pressure level) at the point of measure.
ment, This pressure is the root mean square (RMS) value
of the minute variation In the atmosphere created by the
sound weve. The base or reference value (see above) s
estabiished as the quielest sound that can be heard by
the human ear. This is equivalent te pressure variation
of .0002 microbars. This figure is extramely small since
atmospheric pressure (14.7 PSIA) is approximately
1,000,000 microbars. The sound heard by the aar and
measured b{ the soundmeter Is defined as SOUND
PRESSURE LEVEL (L» or SPL) In decibels (db) and

equais 10 log,,

P

0.0002 where p = sound pressure
at the point of measurament in microbars. The sound
meter reading includes not only the efect of the imme:
diale sound Source but also the effoct of the fioor, walis
end ceiling which may absorb or refiect sound depend.
ing upon their surfaces, Sound measucements taken in
an equipment room wlii normally plck up noise from all
sources, particularly inechanicsl and electrical equipment.

When measuring nolse levels, care must be taken to elim.
inale Lhe effect of ail sources of noise olhor than the ane
to be measured. With two or more sources in an area, il
is difficult to determine the exact amount of noise gen-
erated by each source. Consequently specifications indj.
cating the sound level in a space are meaningful oniy if
lhe levei of each individual piece of ncise generating
equipment !s considered separately und then properly
added into the total.

Single number sound meter measuroments are some.
times given when octave band analyzer Is not used, Such
values are indicative of relative sound lovels but cannot
be used in the analysis of a problem or the dutermination
of the amount of attenuation required In a duct system.
Tie major problem in using single number meter meas.
urements is that the human ear does not respond equaiiy
to all sound frequencies. The response to different {fre-
quencies varies with the sound level. At very high sound
levels, Lhe ear senses high, medium and low frequencies
in a reiativeiy uniform manner, As the sound tevel dimin.
Ishes, the ear becomes much less sensitive to low fre.
quency sounds and somewhat less sensilive to very high
frequency sounds. Therefore, sound melers for three
weighting scales are designated A, 8 and C. When meas.
uring sounds of high level (above 80 db) the C Scale is
used, Il has equal response from law to high frequencies,
When measuring sounds of medium level (approximately
70 db) the 8 scale is used. On this scale frequencies
below 200 cps are dompened approximately 3 db to 10
db. Frequencies above 5000 cps are dampened epproxi-
malely 3 db to 7 db. When measuring sounds of low
ievel (approximaiely 40 db and under) the A Scale is



used. On this scale 50 cps frequencies are dampened
spproximetely 30 db, 200 cps are dampened 10 db, snd
frequencies above 8000 crs are dampened up to 12 db.
It is necessary to determine the total amount of sound
emanating from equipment or a sound source in order to
design an acoustical system that will be acceptable, Since
2 sound meter cannot measuro the total output of o
sound source, an indirect method is used. Briefly, sound
meter readings are taken of the unknown sound source
and compared with similar readings of a known sound
source, The total sound ou:rut (sound powor) in decibels
(db) can then be calcuiated. This method is explained in
detail \n AMCA Bulletin 300 entitled "'Standard Test Code
For Sound Rating” and is used to determine lhe sound
output of fans and other alr moving devices. The sound
output of fans is defined a5 SOUND POWER LEVEL (L»

or PWL) in decibels (db) and equals 10 log,, T%IT:'

where W = the sound power in watts and the reference
or base lave! s 10712 watts, SOUND POWER LEVEL deci-
bels are different from SOUND PRESSURE LEVEL deci-
bels. They are used because they are not influenced by
thelr surroundings and slmwuy attenuation calculations,
The sound power levels of Westinghouse fans ara deter-
mined in accordane with AMCA Bultatin 300 in our lab-
oratory. The sound power level depends upon the |‘pe
of fan and is related to the horsepower to drive the fan
and the pressure ngainst Which it operates, For more
pertinent information relative to quietness of operation
and fan seiection, refer to page 7 of this cataiog. SOUND
POWER LEVELS of Westinghouse fans can be secured
through the Wastinghouse (Sturtevant) offices.

If two sources are located In an equipment room, the
combined sound leval is detarmined by adding tho indi-
vidus| loveis logarithmicaily, not nlfebralcally. If the lev.
els of two sources are 85 and 87 diy respectively, two db
must be addad to the higher leve! of the two sources for
a combined level of B9 db. The db addition must always
be mads to the higher of the two individual leveis. When
the levels are given for each octave band, the combined
level for that band is determined in the some manner.
The following table will be heipfut when combining two
sound levels.

Combining Two Sound Levals

Difference between

Two Levels To

Be Combined, DB
Number of Decibels

to be Added to

Higher Leve! to

Obtain Combined
Level 3322111 0

01234510 Overl0

it should be noted that measyremonts in the first and
eighth octave bands are often inconsistent. Soma organ.
Izations, such as the Acoustical Materials Assoclation,
do not publish data for these bands. It would be well to
treat fan acoustical data for these bands with coution,
H combining octave band levels to arrive at a single over
all fevel for comparison purposes, make sure that com.
parable octava bands are used. In aditilion. when com-
paring SOUND PRESSURE LEVELS, one autharity states
that 2-3 decibels is insignificant, 56 decibels Is notice.
able and 10. 16 decibels is dramatic. Persons with normal
hearing can seldom detect any diflerence in soond
betw‘een two levels which are not more than 2 decibels
apart,

Acoustically speaking, in an air moving system, e fan
is the SOUND SOURCE, the duct work is the PATH and
the occupied spice is the RECLIVER, Siilarly, a pump,
piping and finned radiation cou!d be the SOUND SOURCE
and PATH for the same RECEIVER. The fan is obviusly
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a starting point In designing the acoustical system. When
froperly selected and instailed, its sound levels can be
urnished. Tha PATH, consisting of coils, filters, duct.
work and possible attenuetion, can reduce the sound
levels of the SOURCE to that required in the RECEIVER,
It is quite possible, howevar, that poor design such as
abrupt expansions or contraclions, elbows, metal edges,
etc., may nullify the natural attenuation normally inherent
in the duct or actually increase the sound levels, Furthor-
mors, noiso created br alr m through att tors
may not be includedt in their ratings and, therefore, they
may be less effective than expected. it is Important ta
remember that ductwork upstream of the fan inlet must
also be analyzed thoroughly. The weiocity of sound is
approximately 1100 1ps, consequently, with return air at
a‘pproximalely 30 fps (1800 fpm), sound can easily move
via tha return air PATH to the RECEIVER,

Tho chapter on Sound in the ASHRAE Guide is an excel.
lent source of information for tha acoustical design of
ductwork. The desirable nudilom envitonment in the
RECEIVER is establishad by the designer. If the calcuia.
tions indicate that the sound output of the SOURCE will
not be raduced to tha required ievels in the RECEIVER
as It passes through the PATH, then additional sound
attenuation must be added.

An acoustical syslem may be correctly designad and in-
stalled and yet the sound level of tho RECEIVER may not
meet the specifications. Extranaous sound may ba ontor-
ing tho RECEIVER through other PATHS, or from other
SOURCES. An air duct serving a ditferent atea may pass
above the celling of the RECEIVER, and sound, radiated
from Ihe ducl, imay pass through the ceiling into the RE.
CEIVER, A simllar situation may exist with water or steam
plping. Vibration from the equipment room located some
distance away mar gass through the building structure
and create undesirable sound In the RECEIVER, Many
other sources of disturbing sound exist. In many cases,
the location of tha source of a disturbing sound in a
space is extremely ditficult.

With recent improvements in the art of acoustical engi:
neering, it is reasonable to expect that the auditory an-
vironment can be made as satislactory as the conditioned
environment.

DEFINITIONS

Decibel (db) is a dimensionless unit of level in
logarithmic terms for expressing the ratlo of a
quantity to s reference quantlty,

Octave is the Interval between any two frequencles
having the ratio 2:1.

Sound Pressure Leved, In decibels, is 20 times the
logarithm to the bese 10 of the ratio of the pres.
sure of the measured sound to the reference pres
sure, The reference pressure in this code is 0002
microbar or dynes/cm?,

Pressure

Ly = 20 log,, 603

Sound Power Level, in declbels, is 10 times the
logarithim to the base 10, of the relio of the acous.
tic power in watts to the reference power, The ref-
ersnice power in this code Is 10712 waits,

Watts
Le =~ 10 log,, TS
Note: SOUND POWER 1 FVFI in this discission nses
10" watts es a reference tevel. Decibel ratings
based on the reference level 10" ere 10 db higher
than those based on the reference fevel 10", The
reference lovet of 10" watts has been adopted as
an Inlernational Standard. To avold confusion, always
slale clearly which level is being used.
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INDUSTRIAL FANS - Series 400 SILENTVANE® FANS — Series 3000
Volumes: to 17000 CFM Volumes: to 24000 CFM
Pressures: to 20 inches Pressures: to 9 Inches

AXIFLO® FAN — Series 300 CAST IRON INDUSTRIAL FANS
Vane or Yubeaxial Series 500
Volumes: to 70000 CFM Volumes: to 2000 CFM
Pressures: to 3 inches Pressures: to 12 inches

Westinghouse

STURTEVANT DIVISION
NYDE PARK, BOSTON, MASS. 02138




A/044

(W) Westinghouse

INDUSTRIAL FANS - SERIES 400
For STANDARD and HIGH PRESSURE APPLICATIONS

PERFORMANCE DATA 90-340



THE MODERN, VERSATILE INDUSTRIAL FAN

Air Handling is fundamental to the godery Industrial Produc. \u)
tion concept. 1t plays a vital role in improved manufacturing prac.
esses; quallty control; elimination of waste; pravision for smooth
material and praduction flow: and lower plant and production costs.
Air Handling is basic to good housckeeping i the plany; eliminating
air pollution in the community; wmaintaining worker health and
morale: and improving uverall worker efliciency.

To futfill this wodgry voncept, Ale Nandling is expecied, as a
matter of course today, to be highly efficient, dependable and to
pruvide longlife with troublefrec operavion. Once installed, any
deficiencics in equipmem may disrupt production efficieney aml
may he coatly 1o correct, Operatiag costs continue throughous the
life of cquipment and inay represent inany times the initial inven.
ment. Intefligent scleetion of Air Handling equipment is vital to
assuring a full return on inftial investment, It was with these factors
ia mind, that 1he tndustrial Fan described in this ratalog way
designrd

The mudern versatile Westingh Series 400 Industrial Fan
keeps pace with moderat vequiremens. bt incurporates highest eifis
cicacy with dependabitisy, long-life and fow operating costs, 1t
versatility in providing a wide choice of sfzes, wheel types, volune,
presiure and temperature ranges assures optimum selection for all
industrial application,

‘The Westinghouse Electric Corporntion centifies that the Series
400A fans shown on pages 24 through 34 have been tested, and 4 )
rated, in accordance with che applicable AMCA Standard 'Test Code
and Cenificd Ratings Prograin and are licensed o bear the AMCA

Sertified Ratings Seal.
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. TO MEET ALL INDUSTRIAL REQUIREMENTS

STANDARD SERIES 400 FANS HIGH PRESSURE SERIES H400 FANS

Pressures 1o 20", , . Temperotures o 900°F.  Pressures 20" to 44", . . Temperatures to 900°F,

o THREE BASIC WHEEL TYPES... o STREAMLINED INLETS...

gonoral materiel handiing, provide Wil uli; and meterial flow
Abrovs muterial hendling. inte wheet,
gonerel alr handiing,

o STABLE PERFORMANCE . ..

rising pressure curve prevides
siable performance,

¢ HIGHEST EFFICIENCY ...

14

[ lowest oporating cost conti ty.

o STANDARD INLET CONNECTIONS o BALANCED WHEELS...

Inlets wccommodele standard shest meel statically end dynamically betanced,
plping: Inaure smocth speredian,

¢ RUGGEDLY BUILY...

designed for trouble-free
sontinvous duly,

SULT FOR LONG LIFX

HOUSINGS . .. Hoavy sheot sionl constuce CONVERTIBILITY ... Funs throuph Sizes

Hon ruggedly hraced with stes] enpies, The
screll 11 continvously welded to the sidesheets
for strongth, rigidity and durebllity ... pre.
vides dusi-tigh casinge.

BEARINGS . . . Heavy duty, gisase lubricated,

plillow bleck, self-aligning ont-tricHion bearings
are standard,

High temp fans are supplied with oil
lubricated boll kearings os Jard
Wolsr-cooled end cups for high temperature
service, and double dust seals are available,

431 ore convertible us to diraction of dis.
charge; Idonticol side thoots sllow housing o
be reversed for & change of wheel retetien
when using spen Muteriel Handilng whosls,

SUPPORTS ... A hsavy wolded stes) base
supports the lorge, carefully ground shett and
bearings In Awr. 1 Fans and the melor in the
cate of A 4, 0, 9 and 10 Fone.

The fan can be fioor mavnted or suspended
inverted fremthe colling.
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OPEN TYPE
Sizes L7490

QPN TYPE
Siamy 441M-449M

OPIN MM TYPE R
Sizas 42340.437MR T e

Slzes 407MB-4I7MD

Slaer 411A-437A

Afoay

standard opon materiel handil
wheels (Series 400M) e

The Standand Open Material Handling Wheel s suitable
for mont industrial vequirements, It may be applied to grinding
and buffing whee] and abrasive dust exhaust systems, convey-
ing all types of granular fals, chips and sawduat, It can
afva be used for fume exinunt systens, fdgh temperatitre air
handling and induced draft,

‘Ihe six heavy radial blades with steed plate ribsand binde
supports are welded to a steel lub, Rims are added tn sizes
433MR and 43TMR for widitiqual strength, The theee farger
sizes employ dunble hub comtruction to Insure rigidity across
the fuli blade widih.

backplate material handling
whool (Series 400M8)

‘I'he RBackplate Material Handling Wheel Is designed
pastienlarly for handling long, filrous or stringy naterlals such
a8 paer trim, rags, long wood shavings and alfalfa, In addition,
1t can handie the same matcrinls ay the Standard Open Ma.
terdal Handiing Wheel with higher elficlency and vulumetric
capacity.

Sires 407MB thruugh 421MB have eight radind blades,
cach with a stel backeup rib welded to the hieavy backplate
and the steef fub. The blades of the larger sizes are rigidized
by a secondary back-ups blade, floth ase welded 1o the whel
backplate and hub, The inlet edges of the blades are hent
forward for i ed gth and higher vol ic capacity.

air handiing whee! (Series 400A)

‘The Alr Handling Wheel Is designed for handling cleun
alr; smoke, corrosive and henvy fumes, explosive gases and high
temperature air where highest cfficiency and lowest opicrating
coit are desirable,

1t has eight flat backwardly inclined blades welded to a
streamlined sideplate and lackplate, This design provides o
high mechanical efficicney nver a broad volutite runge.

Al whools buve fisd biode suitucss, 8 bighly duslrable foulvre tor indvabial
wppileotions, Fal biados urs soty to cloan and provent moleris] depseil o
Bolid-vp. Wiie the Slades 010 muds of heovy tivel plots, sontiovel snpasure
1o shreilve materialy may sovre blade woer. I thass sater, i Bladee ors
u'ﬂ‘:l.ﬂkl: the Joh. AN wieels 070 readily romevable throvgh the tides
»l bovsing.

—



«« . POR V-BRLY
and DIRECT DRIVE

webolt drive (ARRANGEMENT 1)

Arangement 1 is made up of a housing, wheel, and
a base with two bearinge on the power side. The fan
wheel is overhung on the fan shaft. The fan shaft extends

over the hanger at the outer beartng end and is keyed for -

nounting a sheave or a pulley.

vobolt drive (ARANGEMENT 9}

Arrangement 9 18 u beliadriven compact arrange.
ment and conatsts of a housiug, wheel and a hase. The
base supports two bearings plus steet rails on the stde of
the base for mounting a drive motor, Fan, motor, and
V-belt drive fn this arrangement make a complete unit.

vabolt drive (uancenent 10)

Arangement 10 is a belt-driven extremely compact
\ ment providing space savings and motor protec-
tion, It consists of a housing, wheel and a motor base, The
hase supports two bearings and the molor which is
mounted upon an adjustable base located between the
vertical f k, A weatherhood [s avallable, The base
design is used both for Amang; { and Arrangy
9 with the motor mounted on thie vutside of the vertical
framework in tho case of ‘Arrangement 9,

dives? drive (AsmancenenT 4)

Arrangenient 4 b made up of n housing and sub-
base for mountiug a motor, The fan wheel is nverhung on

tandard inotor shaft fon, Bull bearlng motors
are employed to offset end thrust.
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ARRANGEMINY |
With top harisontol dlscharge

ARRANGEMINT 9
With vp blost discharge

ARANGEMENT 10
v.aeli Dilve

ANMANGEMENE 4
With bottom horlzantal dlscharge



SPECIAL FEATURES Mot

onive hoavy fans

Fan sizes 407 through 421 are fumished in standard
canstruction with extra heavy wheels and shafts for oper.
ation at the speeds 1abuiated below, Fan sizes 423 and
targer are available with standard gauge wheels and shalts
or extra heavy wheels and shafts for operation al the
speeds tabulated below.

spediel contings and metels

Industrial Fan applicatlons involving cnrrosive
fumes require special constructlon. The large flat sur.
faces with a mintmum of corners make these wheels ideal
for the application of pratecr tngs with a variet
of synihete protective paints and sluuc coatings, nalura
anJ synthetlc rubber coatiogs and special metals.

Mnnnsymhcuc aints and plastic coatings are avail.
able which may be alr dried or oven cured. The coating
thickness will vary and the fan comtruction wiil be suite
ably modified, In general, the internal (an casing and
wheel wifl present no sharp edges or corners and weld
studs are used in place of standard bolts and nuts,

high temperature spplications

Standard fans can be uwd for tempesaiures up to 350F.
Modified fans are avallable for remperatures from 351F
through 900F, High temperature constructlon employs cool.
Ing wheels and guards, loose.fitted, oit Juhricated, ball bear-
Ings for a1 temperatures ahave 350F, Cast iron cooling wheets
fited to the fan shafy hetween the fan housing and fnnee
beurtng disipate vhe et vconduvied along the fan shaft,

For applications where the fan will be exposed 1o cte.
vated temperatures while shu down, s wasercoolrd bearing
cap fur tho besring nearest the fan housing Is uvahlable,

maximum operating rpm

other nssossories

Special rubber covered fans are available with fan -/

construction modified to include non-convertible hous.
ings, heavier shaft and beasingy when required, Aanged
inlet and outlet and drain, The rubber Is applicd to the
metal with a speeial vilcanizing process. Rul l;xrc.wemd
fans may be used for handling extremely abrasive dusts,
ﬁpccin} inctals lluck.u as stainless sicel, mone) wnd

or specialized applications are availabl

sparkeresistant construction

Expiosive gases require special comtruction depend.
Ing upon the hazard. Industris) Fans must be bullt of
non-ferrous metald to meet the AMCA Standards of
spark-reslstant construction as defined below:

Type A ... all parta of fan exposed to the alr stream
lobebtrlhnrnnn-rcrrom me .‘m

Type B...nonferrous wheel and rubbing i
wherc!ﬁft,.j ts through the fan housing. .Il "8

Type G. .. nonferrous fnserts to prevent rubbing
of two ferrous parts due to shift ofshaft on wheel,

High temperawure fany are Jdead for bubustrial ovens,
Induced draht or other applicatios where 1emperutuse i a
prabiem. y

TEMPSRATUME | Wheo! AN 8128

fange Type 407 a0 at N 4y aty Aty At
30 + 600"} M 2400 4100 3600 w0 10 2190 e 1780
601 = 700 M $140 4100 0 U% 4% o | o Ve

701 = K0 I 2030 4000 1o 7% 70 00 |
01~ 900 » W 1m0 1310 | 1500 1340 1210
"\ =20+ ¢00% | My | am0 100 3000 30 100 o | 14 1570
801 = 700 I 4340 1% 910 1440 036 140 1o 18%
701 =30 " 0 3100 1510 nw 140 1420 120
101 > %0 " 230 1% 7% un 170 nw | 1000 "0
~10 + 600" A - - u% 2] I} 10 810
401 700 A - -— 0 W 258 e | W 75
701 = $00 A - - 2% us7 NP0 s 1 168 1511
401 — 900 A - - 178 149 1m 1y | 1o ”

with sveislis shalis o

*Spoeds tnbudoled -hu:‘n ‘:"ll:'h whos! types o daiigneied. Stenderd Constrvtiion Includes sunderd gavge whasls
0.
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701 - 300 M, MBA, A 1300 104 " 8 14 o 13} “
201 900 M, MBA, A Bo | ma | eas [ ses | so4 t sy | 4ts | M1

*Wheals ond thalts ava Ttonderd gauge Br exlio haovy wheals with averilae thaits. Por slondard gauga whosh with ovenise

thathy, tomoil fotal offite,



EFFECTS of TEMPERATURE and ALTITUDE

Fan selectlon at sea level amil wtandard density
(075¢/cu. ©, T0F, 29.92 Baruneter) can bemade directly
from the performance tables, pages 8 through 20,

Vor ather temperature and ahhude selectlan, how-
ever, correctlons must be made, Fams, like pumps, are
inherently constant volume nachines. This means that
at a given speed and all other faciors belng equal, the
volume of fluid Howing will he the same regardiess of the
density of the fluid. 'The tal beard against which the fan
operates will vary directly with the denshy of the fluld
.as will the head which the fan develops, Power is the
product of the volume and the head, and therefore, the
power required will also vary directly as denslty.

It is standard practice in the fun industry to publish
performance tables, performance curves, duct resistance
tables, etc,, for standard air which is dry air at +70°F
at sea level (pressure 29.92" 1lg) having a density of
0075 pounds per cubic foot. This means that when fans
are selected to handle gases nt other than standard con-
ditions, density vorrection factoms must be taken inta
comlderatlon, %lm denslty nf air iy inversely proportional
10 the absolute temperature and dircatly proportional 1o
the absolute pressure, For example, the ratio ta standard
conttitions for air at 1000 f, altinede (28,86 11g) and at
200°F would be ~—

(Tomguoatwy sbsoha G, I7) 80+ 10 MW" Hg

Ty ooles G 1) 7570 fibriy " L0 0e

The tahle biclow glves densivy ratios for use la mak-
ing proper rorrections in performance for various temper-
atures and altitudes,

T select o faw for ather temperature or altimde
conditlons, the systein resistanee is figured in the usuat
mannee and the fan pressure requirement deternfned
for sandard conditious, 'T'his is otherwise known as the

A/050

“cold" pressure. From the fan perfrmance tahle, select
an RPM for the volume desired, at the “eold” staiic
chmxrc. The fan will produce the same volume ar this

PM regardless of the density of the alr heing handied,
but the pressure ncavally developed ai the new iempera-
ture, or ahtltude conditions Is the “cold” static pressure
multiplied by the density xatio, The hrake horsepower
required is the BIIP under the “rold" static pressure
conditions muktiplled by the dlensity ratio,

Far example a1 1000 fi. altlude and 200°F, a fan
is required to furnish 10,122 ¢ at 5" cold static pressure,
Refersing to the Petfocnance Tabley, for a size 421M at
the above couditions we find an REM of 959 and a cold
BITP 0 15,22, The volime and RPM remaln the same
at the hot conditions, but the actual 8,1, developed will
be 5 X774 = 387" and the actual BUP at the hy
conditions will be 15,22 X 774 = 11.8 BIHD,

Frasome instances, notably induced draft aml drybyg
applications, a specific welght of gus Is requlred. In thiy
rase dividing the fan inlet volune at standaril condltions
by the density ratio wiil give the volume desired al shie
operatlng canditions, Caleutate the "cold" sratle pressure
for the fan intet volume anil procecd as abave,

Fur exampie, a fan is required to clrenlate 587
pounds of alr per minute which It equivalent to o
standard ale volume of 7820 cfm, The fan will actually
handle the ale at a tenperature of 200°F and at 1000 fi,
ahitnde.

The fan inket volume is 778—72'? = 10,122 rfin.
The *‘cold” air presure for this volime 1s 5 8.1, by
caleulation, Fan performance would then be deteritined
exactly as described above.

For maximum fan speeds at varlous temperatures,
refer Lo tibie, pige 6,

alr donsity retles ot various altitudes and air temperalures
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PERFORMARJ%% ‘DATI
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ARRANGEMENT 1, 9 & 10 ran sizes 407411
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ENGINEERING DATA

‘Fhe high speed production of the automated processes
in today's juodern industrial plants demands the i
mediate and complete removal of industrial dusts,
corrosive fumes and explosive gases. Many bulk ina.
terlals can be transported by means of pueumatic con-
veylng systems, ‘The Series 400 bndustrial Fan has been

A/053

designed for these applications,

‘The following data has been developed through many
years of experience and hasic research. "Phe use of this -
data plus good enginecring application will enable the

engineer to design industrial fume and dust exhaust and
pneuinatic cunveying systeins,

hood design

GENERAL

Hood design is complicated hy the fact that ron.
ditlons vary extenslvely, ranging fram nearly complete
enclosure of the source of dust or fume generadon, ta
the need for an exhaust hood with suflicent clearanee to
avold Interference wlth the manufacturing process.

‘The renioval of dust ar fusmes I){ means of exhunst
foods requires a swavernent of air at the puint of dispersal
of the dust or fumes at sfficient velocity tu chivert thent
into the hood opening. Hids shauld be placed as close
to the source of dust or fumes as posible, sitice the
effectivenvss of an exbaust hood decreases very raptdly
as the face of the hood 1 oved away from the source
of cuntamination. This is demonssrared graphically in
‘Iable 1 which gives the velocities st various distances
from the vpen end of a round-pipe orifice, As shown by
these citrves, a suction hood can not capuure dust and
fuisies at any considerable distance from the mouth of
the hood.

Flanges surrounding a hood opening redure the air
flaw from the ineffective regions back of the hood,
thereby increasing Is effectiveness by foreing air to flow
from the zone dircctly In from af the hood. The heigh
of the flanges should preferably be onesthird the depth
of the hood, and under such conditions the air voluie
for a given velocity In the cfleciive zone will be only
ubaut 75 chm of the alr valume required by an
unflanged hood.

wvelosities af the open end
of a round pipe orifice
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AVERAGE AIR VELOCITIES
Average alr velocities for typical exhaust hoods are

given in Tahle 2 on page 44 In all cases, hoods shoukd |

be placed as closely as possihle to the contaminating
source without Interfering with the process, If possihle,
the process should be enclosed,

LOCATIONS AND SHAPE

The hoods should be located and shaped sa that the
materials being collected, whethier dust or furnes, are

dirccted by the natural air corrent into the hond, And

the location should he such that the operator Is never

between the contamination sonrce and the open face of
the hood.

DRAFT

Cross drafts from open dours, windows and heated
objects deflect the alr cuscents and suitable grovision

For them wmust be made--by LatHing or incceasing =

hood velocitics. Convectlon air curvents froth furnaces,
ovens and similar hieated objects seldom exceed 75 feet
per winuie, On the other hand, direct drafts from open
witdows, doars, large pulleys, etc., are oftentimes of
considerable velocity.

down draft hoods

‘This type of hood |y Indicated when the contam-
inating vapors are heavler than the surrounding air, and
there ure not rising alr currents 1o be counteracted, H
the vapors are hot, even if they are heavier than air,
their natura) tendency will probably be to rise.

Duwn draft hoods are often placed heneath the floor
with a grating above them which serves as a wirk
stutlon. Air is drawn over the work and dawn thrnugh
the grating into the extiaust duct. Successfui down araft
exhaust requires that the air veloclty be sufficient without

cremlng objectivnuble drafts around the worker's feet. |

Mgere ) Davadrolt Hood

43
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TYPICAL EXHAUST HOODS

averege alr velocities for exhaust hoods

type of hood
Enclosed hoods,
whding doer

ront
Dawn draft table
hoods

conditioned labor

Enclosed hoods In oir

TABLE 2

avarege eir volesity fpm

3010 70 fpm over grons
onin

opening
Enclosed hoods, open] 70 to 90 fpm over fece of
d

hoa
%0 lo 125 fpm over fume
praducing orso of lable
Eahoust o1 above plus o wp-
a{ ply of outide alr equol to

preceny

faundry Shok

type of hood
Down dratt hoods

Opsn fronl boothe

A/054

average alr velully tpm
Hat castings 400 fpm over

Co:‘d castings 250 fpm over
180 fpm aver face of booth

Grain Elevalon

Elevator baohs

500 fpm over fuce of hood

; torlos $0 porcont of onbayst alr
Dogroasing | Conopy hoods 123 tpm over foce of hood

: Siotted haods far 1500.2000 tpm (hrovgh 2 In.

H fanks vp 10 3 1 sah

; wide

Olsc Grinding | Down drofi threugh |200 fpm aver aree of groling

H ond Sanding grallng

Dry Cani, |Conopy and Special {23 10 35 <fm por sq. f1. of

: Padden Hoodt drying cylinder srloce, plus

: ond Sioshers exhavelt of 150 fpm avor

face oreo of mangle and
sce box hoods

Tronifer polnts 400 fpm ovor orea ef el
oponingt
Granite Cutting | Plain Mood Surfocing Machine —roled on
cfm — 540 cfm
Honged Hood furfacing Mecthine — 300 chm
Spadiol Porteble Hand tools 200 fpm of o pelm
Hoods 6 in. trom foce of hood
Kitchen Ranges | Canopy Hoods 100 1o 150 fpm over foce af

hood depending on vize ond
(1

Electroploling

Canopy hoods for
tonks up tp 2 11,

wide

Canopy hoodr for
tanks over 2 f1.
wide

Siotisd hoods for
tanke vp 1o 2 fh,
wide

Sioired hoody for
tonks aver 2 ),
wide

125 fpm over foce af hood
150 fpm aver tace of hood
2000 fpm throvgh 2 In, slon

2300 fpm Ihrough 2 in, clots

§

Elactri: Walding

Pariable hoods
Qpan lront booths

200 fpm aver face of hood
100 fpm over foce of booth

1. Dovble hoods are vsuclly applied ol around 73 perceni of the fuce
volocty ot o corresponding canopy hood, ond with o velacity of
; 1000 = 2000 tpm {hraugh the slal i (he periphery of the hood.

Meto) Sproying

Opan front boaths

lood 200 fpm over face of
booth, slnc ond olher metels
123 10 130 fpm over face of
booth

Pickiing Metaly

Conopy haods
Stotted haodr

Slaw ond Exhoust

200 fpm aver face af haod
200 to 250 ctm por 1q. ), of
tonk, Vi, 2000 fpm through

slots

Exhoust 200 to 250 cfm per
+q. fr. of tank. Yel, 2000
fpm through slots, Blow 50~
78 ctm per sq. f, af tank,
Vel 3000 to 5000 lpm

Rubber Mialng

Canopy Noody

200 fpm aver foce of hood

Ratly Double Haodr 2000 tpm thraugh V¥ 1o 2in
ok
Staum Kalttes Conopy Moods 150 fpm over foce of huad
Yoralsh Kettles | Cunopy Hoods 200 fpm over face of hood

2. Cenopy hoods with side enclosvras are uavally appliad at 100 — 128
fpm velocity aver opetaling area of heed,

slotted hoods

Slotted hoods are used for exhausting from plating
tanks and simllar equipment where the operations are
such that everhead canopy hoods cannot be used,

blow and exheust hoods

Tanks over 5 feet wide are difficult to control with
the usual exhaust slots and in such cases combination

blow and exhaust hoods may be used. The
slot width wili range from 134
volume supplied by the pressure fan should be
the exhawst hood — whic!

volume handled (I):g
cfm per squarc foot of tank area.

remove at least 2

Pigere 3 Vew ond Exhoust Hoed

i
Al

pressure
he air
ol the
should

to 2 inches,
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TYPICAL EXHAUST HOODS

MACHINE HOODS = for rollection of coarse materiah —
such as chips from woodwotking machinery, and particles
from grinding wheels — must be 5o shaped that the dispersed
particles are thrown by the action of the cutters or wheels Inio
the mouth nf the i, since these Iarge particles are tuown
off with such ligh velocity and kinetlc energy that their
(m{rc\orln cant not be altered by any rearonable alr veloclles.

t Iz custainary 10 fase the deslgn an the size of the branch
connecting o the hood and the suctlon malntained in this
branch: av about one foot back of the conuection. Average
sizes of Wranch connections are glven on paged6.

Crinding and polishing exhaust systems are usually operated
with 2 inches uf water suction at the hood connection. Wood
working exhaust systems will vary from 2 inches for light duty
to 3 inclies for imedium duty, snd from 4 to § luches for ex-
tremnely Jeavy duty.

Woodworking htds tmust be to designed that they conform
closely to the trajectnries of the fiying chips, and are usuatly
placed 10 that they fit tightly around the cutter heads. Wheee
these hoods are closely fitied, additlonal alr iniet area should
be pravided and o locmed thas the air stream will pau across
the cutter heads.

AJ055

Pgura 8
toterol Hoed

Figuie &
Sand Saw Hood

CANOPY HOODS —arc uscd vver open tanks, kettles,
forges, furnaces and hinilar equipment. The lower the canopy
aid the more completely the equipment is enclosed, the better
the operatlon,

Canopy hoods should extend Laerally over the equipment
by four-tenths of the distunce the houd is above the equipnient,

e connections to the top of the hoods are wsually designed
fur velocities of from 2,000 10 3,000 fpue, Frequendy, with large
hoods, it will be found neresary to branch the wmnain duct
where it connects to the hood in order to obtaln a uniform
distribanlon of alr flow,

A dauble canopy hood arranged with an inslde liner around
the rim, forming & narrow slut of about 3¢", and alse with
a central opening under she suction pipe. The high velocity
through the slot forms an air curtaly which prevents vapors
from curling ovtward around the pha? e .

Canopy liouds with side enclosures shoufd be used wherever
the process will permit, and ure Rarllcularly necessary where
side drafts are present (Fig. 9). Kitchen hoads over cooki
nmsu are Fm:ml!y {ocated with the back of the hood fastes
1o the wall. The exhaust doct can be part of the hood and
locuted as shown in Fig. 10. Exhaust openinge should be
provided wlth proteciing bafties arranged to reduce the en-
trance of grease. Such hoods should be located close to the
saurce of contmination, Flanges on side Lioods increase ther
elfectiveness by about 25 percent,

CHEMICAL LABORATORY HOODS — The cumplete
¢ lon of pol and obnoxjous fumes fromt cliemical
Laboratorles Is a prablem of inajor Inportance. The front of
the hood nuy be open or fitted with a liding door. Enclosures
or hoods of thls 1ype shuuld aiways be fitted with a batfe at
the top and bavk of e hood, mymenged with dampered alus
w0 that fumes can be cxhausied cither at the top, &) the back
center ur at he base, depending on the type of fiumes to be
exhausted — aec Flgs. 1] and §2.

Single or double laboratory tables require hoods of the
down-draft type, since 1t Is seldnm poutble to cover the tables
with canopy hoods. Funs, hoods and piping should always be
built of comrosive resistant materfals,

1n air-condj d lah fes it s to firnish a
scparate outside air supply system directly o the hood, pro-
viding muake-up air e«iual 10 90 percent of the air exhausied
from the hood (Fig. 12), resyiiling in appreciable savings in
operaling cost uuf size of air conditioning system. Sum
Intake and exhaunt discharge st be arranged to a
recirculation.
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\oboratory Hood
|
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Figure 1] Laborotory Hood



EXHAUST HOOD sixes and air velumes hosa

TABLE 3

TABLE4 T INT

Branch pipes for emery or Branch pipes for buffing,
other grinding wheels polishing or rag wheels
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Table 5 gives the sizes of connections generally used with the size of cutter heads. Extremely high producilon
woodworking machines. The sizes ded may be machines such as planers and moulders may require

Incrensed depending upon the quamity of shavings, kind

of lumber, whether it is wet or dry and the variation in

TABLE 6
Alr volumes ¢fm handled through

larger ronnections and a higher hood suctlon, Bxperi.
ence is the best guide,

averags cellecting hoods
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PNEUMATIC conveying

Puewmatic conveyors of the low pressure type are
widely used for conveying light, bulky materials bot can
Le userd for many other materfals,

Experience has shown that, at the velocities shown
in “I'able 7, tight fluffy material such as cottoa, woo! and
light sawtlust can be conveyed with eighty to one hun-
dred chin per pound of material. Grains, wood chips and
similar marerial requlre about 50 cfm per pound whereas
cast iron borings and cement can be eonveyed satls
factorily with 35 cfm per pound. From the sbove it I
obvious that light materials require higher air volumes
per pound of material at lower velocities, and heavier
materials require Jess alr per pound hut at higher veloci-
tles, see figure 13,

‘The carrying capacity of air increascs directly a
the square of the velocity, Tn other words if a system
could convey 10 pounds of wool per minute at 3000 ft.
per minute velocity, at 6000 {t. per minute 40 pounds
conld be conveyed.

The figures given for alr velocities and volume
per pound of material assume 1 uniform fee of material
to the aystem,

Fig. 13 Averoge Velocities and Alr Volumes

for Conveying Material.
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The welght used is not the rue density of material but is the
average hulk weight of a cuble foot of material in the condition
it which It I8 10 be couveyed, If materin] is moist, the boll
welght of ile wet material must always be vied, The curves
Fig. 13 asume 3 uniforui fecd of material to the system. if the
feedd i uneven, sufticjent alr volumes nivst be provided 10 con-
vey the iaterdal at the maximum rate of feed,
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Minimum conveying velocities are dependent upon tk
surface of the material, the density of the bulk materis

and the size and shape of the particles to be conveyes
Glves recommended! average velacities for variod

materials, }
!
;
i
TABLE 7 H
§
.'.". 3

convey! 9
materlel Yhadty meteriel eouity!
ton s L
i
Cott iron borinan, sand | 2,000 B Sawduit und hoery shar. 1
Cameni 4,000 Ings trem damp or wiven| 4,000]
weed. H
Wheat, tam, 1l 4.000 ]
8300 B 1igh grinding duiting, | 23005
Woed losts ond biadhy, beans !
::»'u..‘ :mm Sbeas, pol-l 5,000 Toote diy corten, woel wnd ¥
| 3
o4 line e a, dry vewduil and light] 1,000
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Powden wnd &g dvi 1900 3
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TABLE 8 !
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TYPICAL ENTRANCE LOSSES
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Table 9——“(‘0!\9:';" equivalents Table 11=friction of air in siraight ducts
of round ducts
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Table 10—los of pressure in :": e '8 g N
elbows 1A A VBT S5 atyY
": vy ) I G ¢ 1 Mr‘\-- gt ‘Q‘Lv - )t X N w}‘#;*i{?
- rT1\+
i %%%E "‘:E‘:’,;«{ir““ it )aﬁ"’\ ’ i
EEHTE Y O e
M. 10gs] % qu by h
» 2450 00 [ Spasa 010 | Banete w1 b—*—&- EN) o) ry
'!u — FRICTION LOSS IN INCHES OF WATER PER 100 F1
“w
°l0 S 100 118 180 1718 300 16 £00 ET6 DO MY 900

CONTEMLIR RAOUS 19 PER CART OF PN DANETER OB BOTH .

Tables 8, 9, 10and 11 provide data normally required to figure Long raciuz etbows will offer much less air resistance than

system ductwork, short radius elbows. Good sesults may be ubul.nzd when the
It rectengular ducts are desired, their sives are selecied 10 radlis 10 the centac of the elbow (R) iy 13 time the duct
rovide air voluines cquivalent 1o thuse of woumd direts nrig- diameter (D) ar duct width parallel to radiva (W), There Iy
inally selecied, Table 9 glves the sectangular duct sizes equiv- very litle advantage it a cealerline radius of more than two
alent {in {riction and volume) to each riee of round duct. To diametees, ) ) )

use the chan, locate the diagonal curve glving the dismeter of Example: The friction lots of an elbow with rudius ¢qual to
round duct, The widih and height of ayt equivalent rectangular 1.25 times duct diamater is (wing Curve B) equivalent 1o
or square duct iay be resd directly at any point on curves 10“4'“""“,"; of pipe. A 12 inch round :Ib:,w u;t;h’ l.‘; inch
Example: Rectangulur dhuctz equivalent lo 4 inch cound duct tadius would have & frictian lon equol to 10 x 12 Inches ot

; 120 inches of straight round pipe.

ert: 241 20,4811, elc. Yhe olr friction chart (Table 11) Is based on standaed air,
0.075 1b. pee cubic fout, Mowing though steaight lengths of
smooth round galvanized metsl ducts.

Esample: Find the [riction lass of 10000 cfm (hrough 60 feet
of 24 inck diameier pipe, At 10,000 cfm, move horlzortatiy to

Ficlon (o1 in elbows s generally expresied as equal to a
number of dismeters of round pipe or a nuniber of widkhs of
vectungular pipe. Table 10 glves the number of dismeten or
widths of pipe which have a frictional lows equivalent to the

pressure drop in elbows. 24 inch duct diamater, Verlically below the intensectian the
Cutves B and C cover unlinary good sheet meral construction. Jsiction per 100 fead of pipe is 30 inchas, For GO fuet the fric-
Curve A thould be used when quality of consteuction iy in tion oss witl be 6 x .50 inches = 30 incher, Duet air velocity
doubt a1 & factor of salety, is 3200 fpm,

@ wea'nghouse SIUBLIVANT DIVISION @ HYDS PARR, QOSION, MASS. 02126

* Copyright 1968 OMLG Ot 2M
psrvede lssue July 1979 Primias e LG A,
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INSTRUCTIVO DE INSTALACION,
OPERACION Y MANTENIMIENTO
VENTILADORES INDUSTRIALES
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INSTALACION

1, Utllizar las orejas o soleras soldadas a k carcaza para
levantar el »quipo INunca levantar el ventlilador de la
flecha, polea o rotor!.

2. Montar el ventilador en una base ngida, si es de
concreto debe ser pullda y nivelada, si es de estructura
metdlicadebe tener la rigidez necesaria parasoportar el
peso del ventilador y estar blen nivelada,

3. Presentar y nivelar el ventiiador en su base, calzando
con latnas en donde sea necesario, )

4, Atornlllar firmemente el ventllador en su base de
cimentacién,

5, El ventilador deberd llevar conexiones flexibles en
succidn y descarga con apoyos independientes del
ventilador.

6, Conectar ¢l motor de acuerdo al dlagrama de
conexiones del mismo, comprobar que el motor esté
conectado para la tensién que tenga la red,

7. Instalar un arrancador magnético e Intemuptor de
fusible con elementos térmicos en todas las fases del
tamafio adecuado al amjieraje del motor, '
Energice momentdneamente el motor para comprobar
que ia mtacién del ventilador sea la comrecta, sl es
necesarlo cambiar la rotaclén, espere hasta que pare
totalmente el ventilador,

OPERACION

1. Verifique el aprlete de los opresores y/o tomnillos de
las siguientes partes: Motor, Chumaceras, poleasy rotor,

2, Verlficar que el rotor gire libremente con la mano y
compirobar que na roce con alguna parte delventilador
a con algin objeto extrafioa éste.

3. Compruebe que la rotacién del ventilador sea la
rorrecta de acuerdo con el sentido de a flecha que se
focaliza a un lado de la placa de datos.

, 4. Opere el ventilador y compruebe la conlente que
consume el ventilador en cada fase, aceptando como
Iimite lo que indica la placa de datos del equipo.

5, Probar que los elementos térmicos se disparan.
Para motares monofdsicos:

Forzar con una madera la polea conduciday restablecer
lzenerglaconel botén correspondiente, siloselementos
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térmicos no se disparan, revisar la Instalacién eléctrica,
Para motores trifésicos:
Desconectar una fase y probar el ventitador, sl en diez
segundos no se disparan los elementos térmicos, para
evitar que se yueme, revisar el arrancador e instalacién
eléctrica,

MANTENIMIENTO

1. Verifique el apriete de los opresores y/o tomilllos de
lassiguientes partes: Motar, Chumaceras, poleasyrotor.

2. Limplar periédicamente el rotor y la carcaza, utill-
zando chomos de vapor, agua, aire comprimido o con
un cepillo de alambre. En caso de que el ventilador
permanezca fuera de operacién por perfodos
prolongados gire el rotor diarlamente 1 1/3 de vuelta,

3, Verifique periédicamente la corriente que consume
el motor, aceptando como lfmite lo que Indica la placa
de datos del mlsmo. -

4. Limple el polva y suciedad adherldo a la carcaza del
mator, con el objeto de no disminuir la eficlencla del
enfriamiento,

5. Lubricar el motor de acuerdo a las Instructiones que
aparecen en la placa de lubricacién del motor, los
motoresque notienen grascras cuentancon rodamientos
seliados prelubricados, por lo que no reguieren
lubricacién adicional durante su vida normai,

6. En matores ablertos (APG), sopletear los devanados
con aire comprimldo de baja presién para eliminar el
pulvoysucledad, No excederde una presiénde 50 psl.

7. Verificar regularmente Ia tension y estado general de
las bandas, en caso necesarlo, reemplace con un juego
igualado,

8, Aplique pintura periédicamente de acuerdo a las
condiciones de trabajo.

9. Lubricar tas chumaceras del ventilador cada tres
meses de acuerdo a las siguientes Instrucciones;

a) Limpiar la grasera de la chumacera,

b Engrasar lemamente mientras el redamiento esté
girando hasta que la grasa fresca salga por los sellos,

) Utilizar grasa a base de litio de consistencia NLGI No.
3, para temperatura medla, por ejemplo: CRA TM3,
mca. SKF.




PROBLEMAS MAS COMUNES

Cantidad de airey presién escasa

Vibracién y Ruido

Rodamientos sobrecalentados

Sobirecarga en el motor.

A/Nl_
CAUSAS

a) La presi6n estitica del sistema es mayor
que la caleulada,

b) La velocidad del ventilador es menor que
la calculada,

c) Las compuertas no estén adecuadamente
ajustadas,

d) Conexiones deflcientes o abrupas en los
ductos de succién y descarga.

&) Fugas de alre en ef sistema.

) Rotor dafiado.

@ Direccién de rotacién equivocada.

a) Desalineamiento en chumaceras, coples,
rolor o transmision,

b) Cuerpos extrafios causandl desbalanceo
al rator.

) Cimentacién deficlente.

d) Baleros gastados,

) Rotor o motor dafado,

) Opresores y tornillos rotos o flojos,

8 Hecha del ventilador o del motor vencido,
h) Rotor 0 motor deshalanceado.

1) Velacidad demaslado alta o sentido de giro
equivocado,

J) Componentes o partes, sueitas o flojas.

k) Vibracién transmitida al ventilador
procedente de otro equipo.

1) Rotor rozando con alguna pleza,

a) Exceso de grasa en los rodamientos.
b) Alineacién defectuosa,

<) Flecha vencida,

d) Empuje axial anormal, .

) Sucledad en baleros.

a) Velocidad del mator muy alta,
b) Motor mal conectado.

<) Vohaje bajo




Split System A/o6p
Cooling

2'%4,3,3%,4,5,6 Ton

TTA — Split System Cocling

Refer to TTA-D-1 or 22:1290-02 * Vurtical upflow condensar discharge
* SEER's In the 800 range * Spino-Fin™ all himioum condensen

¢ B g PO conelins o oy oonon
ices Tiane Cimatufi™ cormproswr X
(o) for high refatility and long It~ Unique powder paint for superior

* AR 210270 cerioaton o cpaxiy o S s m s

and paformance * Factor v
y installed refrigorant drier to
* UL certified to meet independant
agency coctification increasa reliabilty
Uk Supply ¥ tmension Y
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: TTA — Split System Cooling
 Rafor to TTA-D4 or 22-1349-06
; ¢ 4 o Bakod enathol - waather reslstant finish
3 'EERuptoM -Smglu sldoservlccmmfmmmm
i frigy circults availabla on
' 7% and 10 ton sizes ® Factory lmlnllod mﬁiguvant drier f0
; ¢ Servicy vaives with pressure taps Increese rokiablity

* Dual rofrigerant cirouits evailsbe on 10, ® Brazed refrigerant piping connections
12%, 15 el 20 ton sizes to provido
modkdation

i * Utilizes Trane compressor(s) fur high
i . and long fite

i reli
Y ® ARI 280270 cantification essures
i . caplcity and parfomance
: ® UL Ketad and CSA certified to meat
H ! ogency certl
* Vortical upflow condenser dscharge
* Plata type aluminum fincopper
enhancad tube condenser haat transier
for high efficiency to reduce energy
TTA 180, 240 consumplion
: Table 16-2 -- Single Compressor
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Chilled water cooling coils

Carvier offers a wide sclection of chilled water cooling
coils for your 3YE application. These coils all have 3-in.
headers as standard to ensure reduced water pressure
losses; they feature Carrier's exclusive Optl-Fin® design
for most efficient heat transfer and have full track support
lor easy installation and service.

A/063

Select 4-, 6, or B-row colls; 8 or 14 fing per inch; in
quarter, half,, il or double-circuit colls, (The quarter-
clrevit coils are d-row only; the double-circuit coils are 6- or
8-row only.) All units (except size 90) are avaiable with
cither alarge face area (LFA) or asmall face area (SFA) cail,

R T LT T LA TR R Pl
R g

|
|
l
!

28CW CHELLED WATER COIL
(Partially removed from coll section)

Rating method

thad ia : fsod
is thad

‘The chilled water rating
involving the balancing of the alrside and waterside perform:
ance and is approved according te ARl Sfandard 410.

In application, this method requires the initial use of the
Aiiside Performance Chart. This chart permits the deter
mination of unit size and required coll surface after calcula.
tion of the enlering and leaving wet-bulb depressions and
comparison of aclual cail Bypass Factor with the required

Bypass Factor, Usage of the performance curves applicable
to aspecific coil surface for agiven load and caleulated mean
femperature difference enables the value of required tube
velocity to be detenmined.

The 2 performance curves apply lo ali unit sizes; one
being for 8-fin and one for 14-lin surfaces,

Each Water Pressure Loss Curve isfor aspecific rowand
circuit combination with pressure loss values for all 39E unit
sizes being shown on each curve,
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Chilled water coil selection procedure

. Determine n cooling requirements from job 1 Enco P - .,
mciﬁuﬂmd“‘g g reg } Actual Coil Face Velogity = ATl Secied
Given: < 1220 ¢fm

Total Load (GTH) ., erenvears 360,000 Bluh 204sqt

Air Quoantity vuvvuvvaniesnirinsneenns 11,220 cm = 50 fom

Entering Air Tempemlurp DryBulb (tgb1) ......B0F
Enleﬂng A\v;emwmlumgl';lBB?éb((lwb)]) vere BB l;
eaving Air Temperatire uth (tah2).. ... 565 ; d
Leaving Alr Temperature Wet-Bulb {1y42) ... . 556 F depression from the specified cnditions,
Entering Water Tempetatire (twd) vvoevenn.n 88F - Entering Wet-Hulb Dfl""“l‘“‘ s ldbl - twb)
Leaving Water Temperabite (tw) voevrverves .56 F 66=11F
Water Flow covvuinviinineeininses o 60 gp L eaving Wat-Bulb Depression = mbz - tab2
ma:umum }:Valevv P'r:cs;xur: rl\.}c;ss (WPL) Ve 6002ls (t = 5-656=09F
nximum Foce Velocity seenenceaan D00 D. Required Bypass Factor, Use thv. Cooling Coil
Maximum Air Friction (AF) ....vv0er000 1010, wg Airsidde Pesfonnance Chart, Page 6. Enter the wet-
Uniit Type,..oovvvvnvenesn s Drawthiu, horizontal buib section at a 0.9F luwmg depression, Project
up to MF entering depression line, Fron this inter-
section project lelt into the Bypass Factar vs Coil

C. Entering and Leaving Wet-Bulb Qepressions.
Determine the entering and leaving wet-bulb

»

Determing unit size and required coil surface,

A. Minimum Coil Face Area. Divide specified cfin by
maximum face velocity (FV} to ubtain minimum coil
face area required. Refer to Cail Face Area and
Circuiting Data Chast below.

Minfmnm Coll Faca Area = § c;‘I};d el
11,200 cfin

600 fpm
= 18.7sqlt

B. Coil Face Velocity. Use a 39E size 19 (39E19) with

a large face area (LFA) coll having a 204 sq it face
area (FA).

Face Velocity Chart,

Enter the Coll Face Velocity at the 550 fpm actual
cait velocity, Projeet up and intersect thelinedrawn
from the wet-bulb depression section, This intey-
section supplies the required bypass factar, 065,
Because this intersection paint {afls between
curves, select the lower curve for 4. row/ 14-fins with
a bypass factor (047) equal to or less than the re-
quired bypass factor (.065).

NOTE: At this point, the coll surfuce required far
the leaving air condition has been established. Now
match the waterside perfornance 1o the airside
performance.

COIL FACE AREA AND CIRCUITING DATA

LARGE FACE AHEA COILS SMALL FACE AREA COUS
UNIY | Face Nurnber of Cleoults Face Numba ot Clrcult
SIE | Area ¢ How 6 How @ Row Atesa 4 Row SRow 8 Row
g Tyl w[Flolu]lrlo | alulrlulF]ole]rlo
7.8 41 81 16 Bl t6] 24 8 t8l 32 | 674 41 aftef ajte “r a6l 1
n 16 (1ot 20]10] 20 10| 20 40 ( 817 4 8 (16| B(16 b 19 | 32
13 132 6]10]20]10| 20] 30|10]| 20| 40 | 115 51020710/ 2 30(t0]20] 40
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Chilled water coil selection procedure (cont) /o5

COOLING COIL AIRSIDE PERFORMANCE CHART
ENTERING WET-BULO DEPRESSIDN
LINE OF (Idbl  twpli+F
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3. Determine leaving dry-bulb temperatuse for
selected unit (tdp).

A. From the intersection of the face-velocity line (550
fpm) and Bypass Faclor curve (4/14), project line
righ'l: )lo intersect the entering wet-bulb depression
(14F).

B. From the intersection point of step 3A, project
downward to obtain the actual leaving wet-bulb
depression (Lyh2) 0.7F.

C. Determine actual leaving dry-bulb temperature:
Actual(tgh2) * Givenlyhz + Actual Lyb2

' =556 + .7 =563
4, Determine actual mean lemperature differences
(MTD).

A. Calculate the greatest temperatute difference
(GTD) from the given entering dry-bulb and leav-
ing waler temperatures:

GTD = gy - tw2 =80 - 56 = 24 F

B. Calculate the least temperature dillerence (LTD)
from the leaving dry-bulb terperature (step 3C)
and the given entering water 1emperature:

LTD = Actual tgh2 = twi = 563 - 44 = 12.3F

C. Enter the mean temperature difference cusve,
page 7, at intersection of GTD (24F) and LTD
112%;). Project line hotizontally to obtain MTD
(17.5F).

8. Calculale the sensible cooling (SH) for the selec-
ted unit,

SH 2 109 x cfm x (tgbt = tdb2)
= 109 x 11,220 x (80 - 56.3) '
= 290,000 Btuh

6. Calculate the senslble heat factor (SHF) for the
selected unit,
SF = SH._ 290000

GTH = 30000 =

7. Calculate Q factor for selected unit,
For selected unit (39E19):
. TotolL.oad (MBH) 360
Q= FicAres xMTD = B x 175 ° 1008

8. ?el,ermlne required (minimum) water welocily
ifps).
Enter Chilled Water Cail Performance curve, page 8,
for selected rows (4) and fin series (14) ot intersection
ol Q factor (1.008) and face velocily (550 fpn). Project
line horizonally ta intersect calc ulated SHF line (,806).
Now project downward to obtain required water
velocity fps (2.8).



9. Determine actual water velocity for selected unit.

From table, page 6, obtain no. of circuits of selected
unit (39E19). Assume coil to be full circuit (28
circults),

Water Flow (gpim) .60 -
Ips = gk L1 75k 171 = 367 Ins

Selected unlt must have velocity equal to or greater
than velocity caleulaled in step 8.

10. Determine water presaure loss (WPL),

Enter Chilled Water Coil Pressure Loss curve, page 9,

for selected row/circult comblnations at Intersection of

actual water velocity (3.67 Ips) and selected unit size

g‘)) Project line horizontally to oblain water pressure
us (7.0

A/066
11, Determine alr friction (wet, AF ).
Enter Cooling Cuil Air Friction chmt, page 13, for
selected rowyfin series (4/14) and air face vekocity (&50
{pm) and read AFy, (0.70 in. wg)
Determine actual coil copacity,
Normally it is unnecessary to delermine the exact
capacily of coils having slightly higher water velocities
Than required,
Actual coll capacity may be determined by a trial and
error method.
Assume 2 (for plotiing purposes) or more coil loads,
resulting In new leaving air and water temperatures and
mean temperature difference (MT1). Capacities are
then calculated and the required water velocities are
determined.

1.

CURVES OF MEAN TEMPERATURE DIFFERENCE (MTD) FOR CHII.LED WATER COILS
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Direct-expansion cooling colls

Carrier 39E direct-expansion cooling colls offer the advan-
tages of installation ease, design flexibility and total
economy. . ,plus oplimization of coil perf e. Coils are
avallable in 4., 6-, 8-row, with 8- or 14-akuminum fins perinch
on 1/2:in, OD copper tubes 50 you are assured of getting
the coil surface needed for the load and duty, Carrier's high
performance Opti-Fin® coil surface has tubes mechanically
expanded into the fins so there is firm fin and tube bonding
for peak thermal performance, Choose from 2 or more cir-
cuitings for each call surface for maximum thermal per-
formance with minimal refrigerant pressure drop. For easy
installation, liquid and suctlan connections ara always on
the same end, regardless of circuiting, and may be specified
for either right- of left-hand connections. And for full mix-
malch design flexibility, all DX colls have at least 2 sphls.
you can match a coil with one or 2 compressors for in-
dependent refrigerant systems. With these coils you can
also specify factory-installed disiributor nozzles to minimize
fiekd labor while optimizing distributor performance. And
save expense hy asking for the option of having the thennal
expansion valve shipped with the cail.

Revolutionary Carrier intertwined circuiting
means even greater coil efficiency and
dependability

Intertwined circuiting is Carrier’s geometrically balanced
tube atrangetuent that allows the refrigerant to feed evenin
across the coil face. This aplimizes circuit loading ard
superheat, antl produces uniform fin temperature and
perloimance.

A/087
280X SPLIT C
DIRECT EXPANSION COIL FACE SPLIT COIL
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§ ; g .l
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Separate intertwined circuiting on spper and lower part of coll

INTERTWINED l;ULL FACE ACTIVE COIL ~
{Equivatent Row Split)

SERRERR

Intertwined circuiling across full onll fwe.

When operating at full load, each split of the intertwined
full face active coil has equal capacity because half the tubes
in vach 1ow are supplied by each distribulor, Especially
important when separale conpressors are piped to the
splits because cqual suction temperatures result in each
system. Quistanding performance where leaving air Jem
perature must b controlled, as in multizone or variable
volume applications.

INTERTWINED FULL FA(E\I;; )ACHVE ColL -
{Equivalent Kow Split}
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Direct-expansion cooling colis (cont) Ho

When aparaling at part load, eilher split may be shut
down without concern for system conditions such as re-
evaporation of condensate. The working split maintains up
to 70% of the total capacity of the coll because the entice fin
surface ins cold — allowing compressi i tto
run al high suction, more efficient operaling temperatures.

Part-load operation

Consideration of the system operation at partial load con-
ditions is extremely important both from the standpeint of
maintaining space conditions and assuring rellable and ex-
tended performance of the compression equipment, Proper
syslem design requires that operation at both design and

CONVENTIONAL ROW SPLIT COlL. — PART LOAD

9 o/ o
cwun' o o °
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¢ 0 ° o

Two disadvantages:

o The downstream split must usually be "first ON/last
OFF” suction and controls and piping need extra care to
assure this.

o Does not have the high part-load capacity that allows the
compression equipnient to cperate at higher efficiencles.

Full load seleclion consideratlons

To achieve best performance, J9E intertwined DX coils
should be selected so that the full load section ylelds a load-
h\r of between 0.8 tons per circult and 2.0 tons per circuit.
Although this is the recommanded range for best perform.
ance, these colls may be used to a loading rate as high as
30 tons per circuil,

The Carrier intertwined DX coils are available in 2
arrangements: face split and full face active (equivalent row
split), The faca split coll Is more commonly used in air con-
Ji,lloning applicatlons which use constant alrflow and space
temperature or return air control,

The fuli face active coil is most generally used in appiica-
flons involving variable aliflow thru the coils such as
mullizone u'\‘?m/ systems, This allows for leaving alr tem-
perature contraf so that variable volume room air terminals
or zoning dampers of & multizone air-handling unit can be
used to control space temperature.

In some applications where humidity control is required,
the face split coll is the best selecilon as It reduces the
leaving temperature of the air ltis treating to a temperature
whero dehumidification occurs at part load, This wouid not
occur with a full face active or a conventional row split cail.

load condilions be evalusled, This is particula:ly
important when there are wide varistions in load.

Alter and during the selection of a coll for fuil joad oper.
ation, 2 part-load considerations must be kept in mind. The
coll must be selecled so that ol wil be returned to the
compressor at minimum load conditions, This can be

accamplished by judicious selection of the proper circuiling .

and control of coll spiits to maintaina minimumcircuit load-
ing of 0.4 lons/circuit,

The second part-load considerstion and possibly the
mosl important is the checking of minimum coil refrigerant
temperature. It is impartant that the refrigerant tempara.
{ure In the coil, at full load, be high enough so that as the
syslem unloads, the relrigerant temperature does not go
below those shown in the tabie following, Qperation at lower
temperatures will allow frost 10 tormon the coil.

Sclection and operation of colls below refrigerant sat-

urated suction temperatutesiisted may result infrost forma-
tion and eventuai coil aitflow restriction,

MINIMUM REFRIGERANT SATURATED SUCTION
TEMPERATURE FOR FROST PREVENTION (F)

enrl CQIL FAGE VELOCITY (fym)

werl__300 | 400 | ®0o | ebo | 700

BULI Number of Rows

naonanonooaaonor
8 Fins/in,

86 | 2627128]24]26]27] 24 | 26 {26123 12328 (23] 2326
70 | 25|27{28]2326(27|23| 23|26 [23 |20} 25]23] 23[ 24’
76 | 24|26127{23{2a}76] 2012228 {23 }23 {23} 23} 23} 23
80 | 24]28{27]23/23)20]23{23]26 |23 |20 |22}21] 20] 23
14 Fine/in.
98 | 28[28]28] 742728 23] 2827 |23 ] 2326 ]23] 23] 28
70 | 2526 |28]23 |26]26)|23 | 23127 |23 |23 J28}23) 23] 26
75 | 24271202324 ] 28]23]23 |26 22|23 28 |23} 23|20
80 | 23)26]29|23|23]27}23) 23] 28 |23 |22 |24 [23] 23] 23




Entenng Air Teniperature (Temp)

Dry Bulb (tdht) vueveveiviivieriineionnesnn 84F
Entering Air Temperalure {Terp)

WetBulb (tyh1) vorvirinireesieeneenanins 70F
Leaving Air Temp Dry Bullr(1gb2) +.vvvvvvsvs. 574F
Leaving Alr Temp Wet Bulb (tyb2) . ..
Minirnum Saturated Suction Temp
Saturated Condensing Temp ..., .
Air Temp Entering Condenser .o....vvviyienyy 95F
Maximum Ailowable Face Velocity (FV) ..., 550 fpm
Refrigerant Liquid Temp at Fxpansion Valve ... 105F

2. Determine unlt slz¢ and required coll surface.

A. Minimum Coil Face Area. Divide specified cfm by
maxinium aliowable face velocity {FV) to obtain
minimum coil face area required.

Minimum Coil Face Area = g 'm:.i:/d clm

. Determine Required B

DX caoil, distributor nozzle and expansion valve /e
selection procedure
:)):‘ c?ll lflec‘::(::; o ’ o Job Actual Coil Face Velocity = PR Coll Saected
specifications, N . 11,850
Given: l.105’
Total Load (GTH) ............ 809 MBH (674 ¢ = ol ipm
Rz!:igcmnt (Type) ....... H ( E"{% C. Entering and Leaving Wet-Bulb Depressions, De.
AT QUANIIY vvvuvviirniirrinnanins vo. 17850 chn termine the entering and leaving wet-bulb depression

from the specified conditions:
Entering Wet-Bulb Depression = tqbt ~ twhi
=84 - M

= WF
Leaving Wet Bulb Depression = 1db2 - twh2
=574 - 66

= L4F

s Factor. Use the DX Coil
Airside Performance Chart belaw.

Enter the wet-bulb depression seclion at the leaving
depression (1.4 F) and project upward Lo intersect
the line of entering depression (14 F). At this inter-
section draw a line horizontally to the left into the
bypass factor va cnil face velocity part of the chard,
Enter the bypass factor vs coif fate velocity at the
actual col velucity (510 fpm) and project upward fo
intersect theline drawn from the wet-bulb depression
section, This determines tho required bypass factor
(0.10) to meet the specified leaving dry bulb, If the
intersection poinl falls between the ciil row and fin

L 11850 curves, select the lower curve (for 6-1ow/8 fins) with
50 a bypass factor (0.07) equal to or less than thatofthe
< 325 sqft required bypass factor.

B. Coil Fice Velocity, Use a 39E size 36 unit (39E36)
with a large Jace area (LFA) coil having 35 sq ft face
area {FA).

NOTE: At this poin( the coil surface renuired to
obtain the leaving air condition is established, Now
mistch the refrigerant-sidy performunce (o the airside
performance,

DX COIL AIRSIDE PERFORMANCE CHIART
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Direct-expansion selection procedure (cont)

3. Determine the required saturated suction
temperature.
A. Select coil circuit. Try a full eircuit coil, Takenumber
of circuits, 36, from the Physical Data Table.
. Design Load (tons)
Coil Circuit Loading Ro. ol Col Cireaits
.62

= 1,87 Tons/Circuit

Because the above circult loading falls between the

recommended ranga for full-load selection of 0.8 to

2.0 long/clrcuit, select a full circuit coil.

Use a 6-row/8.fin full circuit coil for this example.
B, Using the direcl-expansion tables to find required

SST. Take LDB, LWB and Load from the Direct:

Expansion Ratings tables. These values are specifi-

cally from page 34 at 40F suction.

Inerpolate to oblain values ar 510 fpm,

4 Los Lwe LOAD
Mom) L] () {MBH)

8500 844 874 4
810
$00 67.0 56.0 953.1

W intarpalated voluss

Take the following values from the Direci-Expansion
Ratings table on page 38 at 45 F suction.
Interpolate to oblain values at 510 fpm.

FV 108 iwe LOAD
ftom) tF) {F) {MBH)
m g7% j1Y) 786.0
800 I [} 837.2

W Interpolatad valyos

Interpalate 8t 510 fpm to find LDB, saturated suc-
lion temperalure and load at required 56 F LWB.

SATURATED

ws Lpg LOAD

) F) lucll?g TEMP IMBH)
(134 §7.7 25 7733
88.0
e 654 40 882.3
*By interpolation:

WDB .ot §69F
Saturared Sucrion TomperdIure ...vevrirsiiaisens 4IF
Lood ovinirerniniininseeinin, 800.0 MBH {87.4 ronst

4. Determineair {riction (wet), AF .
Enter DX Coi) Air Friction chart above for selected
row/fin series (6-row/8.lin) and air face velacity, 510
fpm. Interpolate between values for 500 and 550 fum
(AF\, values = 0,65 and 0.75) to obtain AFy = 0.67in.wg.

A/070

DX COIL AIR FRICTION (in. wg)

FACE VELOCUTY ifpm)

FINS 300 [400 800 | 8850 | 600 ] 700
0 45 0 60

o ko loa Toes TorToso Tido

vaD Wl -

Distributor nozzle selection

5. Select refrigerant distributor nozzle.
The above interpolation establishes that the selected
DX coil has adequate capacily to meet specifications.
At this point find a balance between the DX coil and
condensing unit capacities. Youcan either balance these
capacities graphically or with a computer.

Balancing Capacities by Computer: Caier olfers both
the E20-! microcomputer and main frame DX programns
that select both the DX coil and condensing unit, and
oulput a balanced capacity for the combination,

Balancing Capacities Graphically: Plot the DX coil
capacily against the condensing unit capacitles, The
inteysection is the balance point between DX coil and
condensing unit capacilies.

For the DX coil, use the 2 capacities at 40F and 45F
suction temperatures, 882.3 and 772.2MBH (from
Stepd).

In this example 2 Carier 38AE044 condensing units
were used having a cambined capacity of 798 MBH at
35F SST and 960 MBH at 45 F SST,

The sample plol between the selected DX coil and 2
Carrier 38AE044 condensing units, shown balow, illus-
trates this graphical balance procedure,
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g% .

g { RRuN
R ' TR
| Tl o
B Fhtance sumomafid: " mﬁo‘i‘.&g
oI o4 -
R O o % I N 4 | | ]
g SUCTION LINF LDSS. o -

il

» ReE: s anaN
E e e -
QR
b 2 £ B0 9 %0 100

GRAND TQTAL AT {MOM)




i
{

Obtain condensing unit capacity data from Ihe Carrier
38AE (Carrier Air-Cooled Condensing Units) Product
Data Digest, The plot, after adjusiment for an assumed
suction line and suction header loss of 2.7F, gives a
856,000 Btuh (70.3 tons) capacity for the evaporator-
condenser combination, at a saturated suction tenpera:
ture of 38.5F (at compressor inlet).
For a 39E30 unit (with 2 distribulors and 2 suction con-
nections) combined with twa 38AE044 condensing units:
. . : 71.310ns
~ CondensinglJnit = o2 015
Balanced Capacity/Condensing U nit TCondUnia
= 35.65 tons
The cail splits in the above combination have equal
capacity.
For 39E units with 2 unequally sized coils (upper and
luwer), split loart proportionally. Often the upper, smaller
coil will have smafler nozzles than the lower, larger coil,

IMPORTANT: Determine the applicable wozzle
sizes for tinimum and maximum capacities using the
following fornwlas:

MINIMUM NOZZLE CAPACITY
Minimitm Capacity =
Balanced Capacily of the

No. of Cylinders 1.vaded
DX Coil and Condensing

i Minimum Capacity of

Unit Combination Condensing Unit*
No. of Distributor No. of Cylinders in
Nozzles Exposed lo Condensing Unit
Refiigerant Flowt
LIMax0s0p 2
1 8
= 8.9 10ns

MAXIMUM NOZZLE CAPACITY

Balancer] Caparity of DX
Coil,/.Condnnsing Unit

§811

Co
Maxi spacily =
Copacity No. of Distributor Nozzles
in Coilt
.1
2
= 35.65 tons
NOTES:
*Obtain from Carrier's 18AE Application Data
lilerature,
tBecause of solenoid valves covtrolling refrigerant
flow to each coil circuit, the denominator of these
expressions may not be the same at minimum and
maximun conditions.
10.50 applied because only aneof the 2 ¢qualcoll splits
is active.

Nozzle Selection for Minimum Capacity. Refer 1o Dis-
tributor Nozzh: Capacities chant above. Exter the
Minimum Tons column with the 8.9 fon minimum rapac
ity. Note that any nozzle from size 15 thru size 4 will
satisly the ninininn capacity requicement.

A/071
DISTRIBUTOR NOZZLE CAPACITIES

NOZZLE NozaE MIN NOM MAX
copt SRE TONS TONS TONS
[] W 04 091 1.00
[ 1 060 120 240
2] "% 09 180 360
3 ? 1.20 240 480
F v 150 280 €00
[} E 1.80 30 730
(] 4 245 490 882
¢ 6 10 600 12.00
X 8 160 120 1440
L 8 A a0 19.00
M 10 b.70 1100 2350
N [}] 660 1420 m20
P 5 8.0 1750 3560
a 17 10.00 2000 J9.60
] 20 11,680 2160 4120
5 25 1450 2960 62.20
T 30 1790 u0 840
v kN 2050 41.00 82.00
v 40 1260 .60 01.20
w 50 2.0 7.0 110.00
K" 3 1.0 260 120

o

Nozzle Selection far Maximum Capacity, Refer to Distri-
butor Nozzle capacities chart above. Enter the
Maximum Tons colunin with the 35.65 tons maximum
rvapacity. Note that any nozzke from size 17 thru size 50
wili satisfy the maximum capacity requiresment,
Preliminary Nozzle Selection. Possible nozzle selections
for both minimum and maxivmun capatities have now
been reviewed. Any nozzle satislying both mininum aod
maximum capacities s acceplable. lo this case the size
16 nuzzle satisfies the minimum loadbut falls shoit of the
oaximum (balanced) load requirements, The size 17
nozzle satisfivs the maximum lood but Is slighlly over.
sized for the minimum load requirement. Now either
the size 15 or size 17 nuzzle must be chosen.

in this example we will initially select a slze 17 nozzle,
This selection may have to be changed dependingnnthe
nozzle, coll, TXV pressure losses and other relatert
lasses such as frons piping and accessorles.

Pressure loss balancing across the nozzle and TXV is a
valid pmcedure (or optimizing nozzle and TXV selec
tion. Follow this balancing procedure o avesid selecting
an oversized TXV. An oversized TXV often results
poor tefrigerant flow control.

Determine Nozzle Pressure Loss. Enter the Distributor
Nozzle and Expangion Valve Selection Chart for R-22,
tage 20, at tha religerant liquid temperature entering
the expansion valve at 105F and the balanced refrig-
erant saturated suction temperature of 41,2F. At the
inlersection project right to the maximum (balnced)
Inad per nozzle of 35.65 tons. Project upward to the
g;’l nozzle curve and read a nozzle pressure diop of
psi,

. Determine DX Coll Pressure Loss a1 Balanced

Load (including Distributor Nnzale).
The system component pressure losses and tempera-
tuces ite descritied below and shown insthe R-22 Systemn
Camponent Pressure Loss diagram on page 23, Refer to
the Temperature Pressure Chart for R-22,
Coll Circuit
Distributor Tube
Distributor Nozzle
v Surtion Header
DX Cuil Pressure Loss

Pressure |.oss

~—



=

. Coil Circuit Pressure Loss. From Physical Data

Table, page 39.
Number of circuits for 39E36 full-circuit coil ....36
Circuit Equivalent Length . vuuievievsss. 0 621t
Calculate:
N ~ Laad {tons)
Coll Circuit Loading = Nurnber of Coil Circuits
36
= 1.98 tony/clrcuit
Read the lollowing values {rom the Evaporator Coil
Pressure Diop lor R-22 Chart (page 22) at 11.2F
suction and 1.98 tons/circuit,

Hefrigerant Pressire Drop _ 19 sl
pe Enuivalent Foot 9P

DX Coil Girevit_Eressurebossper oo ki
Pressureloss ~ EquivFrof X Length
Circult Length 4
=2, 19x62
=119 psi

. Distributor Tube Pressure Loss. Enter the Dis

tibutor Tube Pressure Drop Chart lor R-22, page 22,
at the refrigerant liquid teimperature enlerlng the
expansion valve at 105F and a 41.2F saturated
suction temperature. At the Intersection project right
1o the 198 ton design load per circuit. Use the
Physical Data Table on page 39 foy row-split cuils to
find distributor tube length (28-n.). Praject upward
10 the 28.in, cuwve and wead a 27.5 psi pressuse loss
fur the distributar tube.

Distributor Nozzle Pressure Loss. From step &
= 5] psi.

AO72

D. Suction Header Pressure Loss = 1.0 psi.
Total DX Coil Pressure Luss at Balanced Load

Coil Circult = 119
Distributor Tube  { Pressure = 275
Distributor Nozzle [ Loss = 510

+ Suction Header =410
DX Coil Pressure 1.oss 94 psl
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TEMPCRATURE PRESSURE CHART FOR R-22

TEMP PRESSURE TEMP PRESSURE TEMP PRESSURE
(F) Ipsigl 1 lpsigl iF sigl
20 430 37 64.2 65 1112
21 44 38 65.8 70 1214
22 453 39 87.1 78 1322
23 46.4 40 68.6 80 1438
24 47.8 41 700 08 166.7
26 48.8 42 71.4 80 1684
28 49.9 43 73.0 96 18t.8
27 bt.2 44 745 100 1969
28 52.4 4B 78.0 108 2108
28 63.6 48 778 110 2264
0 648 47 792 118 2427
ai 66.2 48 80.8 120 2609
32 §7.5 49 82.4 128 27719
a3 688 60 84.0 130 200.8
34 0.1 56 92.6 138 216.6
35 61.6 60 101.6 140 3372
6 62.8
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Expansion valve selection
7. Select expansion valve,

To select the expansion valve, information relative to the
various pressures and pressure Insses (including eleva-
tion thifferences) existing in the refrigeration system, is
required. This information, listed below, is necessary
because available pressure drop and requirer capacity
are major factors affecting expamiun valve selection,

N Information for Selecting Expansion Valve
0 Balanced Load per TXV
. e n (~ o

Ten
@ Pressuse Losa theu DX Col
® Pressure Loss thru Liquid and Suction Lines

Determine the pressure drop (psi) across the expansion
valve with the foliowing equations:

Equation 1: Pressure Drop Across Expansion Valve
(TXV)

Equation 1: PDTY = P, - (PDE + PDgy, + PC)
PDTY =Pressure dmp across TRV
= Pressure of selrigerant liquid upstream of TRV
PDE  =Pressure loss thru DX coll
NOTE: PDE includes coil circult, distributor
{ubes, distributor nozzle and suction header
losses,
PDgL, =8uction line pressure loss
PC =Pressure at compressor inlet

Equation 2: Pressure Upstream of TXV
Equation 2;
PL = PON - (PDCN + PDLL, » PDAC) + PEL
P =Pressure of refrigerant liguid upstream of TRV
PCN = Pressure of refrigerant at condenser inlet
PDCN = Pressure loss thru condenser
PDLJ. = Liquid line pressure loss
NO; E: Calculate or assume §F equivalent
=3.3 pei.

PDAC = Pussure foss thru accessories (sight glass, filler
drier, valves).
NOTE: Assume 7 psi if not known.

Ao

PDEL, = Pressure gain ur loss due to dxlfe:ience u\eleva ‘

vation an
Add Spsiflt difference when condenser s
abave evaparator. Subteact .§ psi/(t difference
when conl is below evap )
The following tnformation is used to select theexample’s
expansion valve,
Example (Refer to preceding procedure):
Balanced Load vivveniivonainennies s , M3 1o
Unit Size voeiviniena., 39E36, whkh has 2 T)(Vu
Balanced Load petTX‘J Vorranireres e 3565 tons
Saturated Condensing Temp
Entering Condenser +.av.4 124 SFPCN =276.1 psig)
Saturated Suchion Temp
Entering Compressor «.....0 0 38.5F (PC = 66.4 psig)
Pressura Loss tiru
DX COll IPDE) 1vvsvevvnsenss A psitFromatep 6.)
PDCN =10 psi
PDLL =33 psi {equiv to 1F)
PDgL. = 2 9 psl (equiv 10 2F)
PDAC =7
PEL '}) E‘vnpora!ot and condenser are on same
eve

Pressute Upstream of TXV
Py, = PCN - (PDCN + PDLL, + PDAC) + P,
22760 - (10233 +7)2 0
= 2568 psi
Pressuro Drop Across TXV
PDTY = PL - (PDE + PDgY, + PC)
= 2568 - (914 + 29 + 66.4)
= 2558 ~ 160.7
= 95,1 psi
Enter expansion valve selection chart page 20 at 105F
liquid temp entering TXV, Project upward to intersect
with 41.2F saturated suction lemperature, From this
point project to the right to intersect with required TXV
design ca&acily of 35.65 tons, Project downward to a

95.¢ psi TV pressure drop. This final point is wnhln the
region of a 40tan capacily valve.

Final Sebsction: Select lwo 40-ton TXVs.




Direct-expansion coil physical data (cont) o

TWO-COIL UNITS
UNIY 81Z€ 20
CIRCUITING TYPE Halt Yol obl
CFM &t 880 tam 49,800
Face Ares (aq ft) 900
ube Face © 38738
Tube Langth (in.) 144
Number of Circuity — Totsl an 72 144
Numbas of TXV'e — Totat 4 4 ]
Coll Sactions g jrtiufoiult
- Fate Area — Esch Bection isq #t) 450 480 450
Tube Face — Esch Sectlon (e f1) k[ ] a8 kL
Number of TXV's =~ Esch Saction 2 2 4
Number of Circuita —~ Each Saction 18 38 7
Number of Clecults/TRY 9 18 18
Suction Coanections Dismoeter (In. 0D) . % % %
Distributor Connections Dismeter tin, OD) % 1 X3
Circult Equivalent Length 106 62 %
Distributor Yube LM.Q::‘]M.) " s 8
o
ARow mow it 2 oy 1
Circult Equivalent Length (ft] - 78 -
Digtributor m'o Lu\..pﬁ:'l‘lh,l ’ "
'sce - -
CRow pow Bplit = 8 -
Chrouit Egquivalent Length (1) - - Y]
Oletriutor Tube Longth (i) .
Show  Peco it = - 16
Row Bplt - - 18

U = Uppet L~ Lower

Hot water heating coils

HOT WATER COIL 28CU

The Cartier line of hot water (U-Bend)
colls was designed to provide heating
capability for a complete range of
applications. Although the majority of
installations use higher water tempera.
tures (example: 180F) for healing, there
are many applications using water
tlemperatures in the 100F to 140F range.
Carrier, therefore offers these coils in row
depths of 1,2 and 4 and with fin spacings of
8 and 14 per inch. For further design
flexibifity the 2- and 4-row coils are offered
in both hall and full cireuir. All onetow
corls are hall cireuit anly,

The 39E hot water coils are used n pre-
heat or reheat sactions of 39E draw-thru
units.. Also they are used with 39€ blow.
thruunits cithar in the prehea) section or in
the heating sectiun (hat deck) of the unit.

Large headers {2in. pipe) are a special
feature of the coil, ensusing reduced water
pressure loseas, Aleo these cails have the
universal 39E (ull call support track fea-
ture far ease of insiallatian and service.
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Rating method

The hot water rating method given is equivalent to the hat
water rating method given in ARI Stondard 410. Perlorm-
ance datais presented in a form offering the dual advantages
of ease of use ond securacy. This mwthod utilizes a seres of
heat transfer index (HT1) curves from each of the coil sur-
faces in Carrier's line of hotwater cofls witl separate curves
foir hall- and full-circuit coils. A table ol Capacity Correction
Factors (F¢) which take inta accaunt unit size and water
temperature, s given at the end of the yection.

The individual HT] curves apply (o both draw-thry and
blow-thru units. Note that the abscissa and ordinales for the

A/075

HT! curves are based on unit face area (sq It). Total capacity
is determined irom the following formula:

Capacity (MBH) =

(Hllsqft) x (Unit Face Area) x (TEw ~ Tea) x (Fed

In the above formuls TEW and TEA represent entering
water and entering alr lermperalures respeclively,

Water pressure loss is determined by summing up the
is:sparate values of stralght tube, relurn bend and header
ses,

Hot water coil selection procedure

1. Determing design heating requirements from job
spacifications.

Given:

Heating Load (GTH) ...c...0v0ves ., 660,960 Bluh
AW <cvvvvninssenserenneiananaes, 12,750 ¢l
Entering Air Temperature ftea) e v oooaveraenenr 60F
Leaving Air Temperature (Hads v o vvvesvieaes o 108F
Entering Water Temperature {tow) oovvvevo .o, 180F
{.eaving Water Temperatuce (tiw} ...
Water FIoW «ovvvieviniisernireenene, 33gpm
Maximum Face Velocity (FV) +..vvvvrevs 8001pm
Maximum Water PressuraLoss Pyl vvivvyeen. St
Unit TYpe..ovvvueresnsas Heating and Ventifating

2, Determine unit size.
A. Minioum Cail Face Area. Calculate requived mint:
num coil face area {Req Min FA).

. . Specified cim
ReqMinFA &

12,750 ¢fm
* B0 m .
= 1594 sqft
Select 39E size 19(39E19) unit with FA ol 17.35q ft.
B. Coil Face Velocity. Calculate actual coil face

veloeity {Actual FV).
_ 12,750cim
ActualFV < 173 sqft
= 1371pin

3. Select hot water coil,

Calewlate prefiminary required heat transfer index
(HTN/sq 1t

Preliminary Req Healing Load
RTifsq ft 1000 x FA % (tew - tea}
; 660960
{000 % 173 x (180 - 50}

= 318

Inspect the Heating Capacity Curves and determing
that a 2-row, 14.fin hall-circuit coil satislies the heating
duty specified.

4, Correct HTl/ag i,

Apply Capacity Correction Factor Fr, (from table on
page 47) for a 39E19 unit with above coil and entering
water temperature of 180F. Fe = 101

Corrected Req HTVsqft = Bfﬂ_}.}“r_c./.“.‘!ﬁ

]
1.0
= 315
8. Determine required water flow,
Use the Heating Capacity Curves, Enter 2vow, 14-fin
halt-circull coil at corrected HTYsq t, ,315 and project

right to the face velocity (737 fom), Project down to re-
quired water flow, 1.55 gpomyvsq ft,

6. Determine total water flow (gpm) required.

(X3
=

B

Totalgpm = -ggl(?-x FA

= 156 x 173
= 2.8

7. Calculate water temperature drop thru coll
selected.

Heating Luad
T00 x gyt
_ 660,960
T 500% 208
= 49.3F
8. Calculate leaving wates temperature,
Actual Leaving . EntesingWater _ Water Temp

Water Temp Drop =

Water Temp —~ Temp Drop
= 160 - 493
= 130.7
9. Calcutate e water femy re.
tew * Acal i
Average Water T Y c;ua i

L 180+ j30.7
]
= 155



10, Determine water p
A. Calculate hot water coil pressure loss, Py, Use

loss of coil selected

the following formula to find hot water coil pres.
sure loss.

Coll Pw =

Straight Tube Py, + Return Bend Py, + Header Py
Calculate Water gom % 17
Velocity £ ofCol Crcuns * "
Obtain the number of coll clrcuits rom the Number
of Circuits and Passes Table, page 47, for 39F 19 unit
with 2-vow, hall-circuit coil:

No. of Coll Circuits (Cts) = 14

Water Valoclty = gi‘!ﬁ x L7

= 327{ps
Straight Tube Py from Pressure Loss Curves:
Refer to Physical Data Table for 39E19 tube length
{711n.). Enter Straight Tubing Water Pressure Loss
Curve, page 48, at 3.27 fps water velocity. Project
upto71n, tubelengthcurve. Projectleft to 0.6 It wg
* siraight tube Joss, Take number of passes lrom the

Number of Circults and Passes Table,
Py = Straight Tube Py, per Pass x No. of Passes

=bx4d

a 241
Retum Bend Py, from curve of Return Bend Pres:
sure Loss,

Hot water coil selection procedure (cont) we

For d.pass coil, Py, = 54t

Header Py frum curve of Header Pressure Loss
(for half clecuit coil),

Far 28 tube face ¢oil, Py = 141t

HotWater Coil Py = 24 ¢ § ¢ 14
=434t

. Cortect waler pressure loss for average watet

temperature. Take Fyh, (tom Water Pressure
Loss — Temperature gonecxlon Factors Table at
155.3F average water temperature (from step 9).
Interpolate as required.
Fuhiat 185.3F = 92
Determine carrected water pressure loss, Pyg.
Puc = Pw x Fulyt »
=43 x .92
® 4,0f
NOTE: Once it was established that 26.8 upm could
meet required performance Instead of the 33 gpm
specified, calculations were based on 26.8 gpm. If
the specified flow was used, however, the water
head loss should be calculated for that vahe
(33 gpm).

11. Determine air frictlon of coll selected,

Enter Hot Walter Cail Air Frictlon Table, page 49, for

coil selected (2row, 14:fing/in.). Interpolate between
00 and 800 fpm Face Velocities, 0.44 snd 0,54 in.wq to

find the actual air friction, D48 in. wg at 737 Ipm.

Hot water coil performance data

Hoat Tegnater tutex formula:

Hti/eqht «

HEATING CAPACITY
n T, » ~
LN, § pbsin T ;;.H. 1a0w, 16 o] i
wy cinu bk AR
ar 30 2
ot
[N i sz
r xq
% " LS g SANES o
s |
B8 Preuntmg — R o
tr:[: gt - _._5 B E
Iy KAgn
o, o8 [} [ 1] lIJ"
oPu/sQ FT

1000 x FA x (tqy = ty!

el

ArN/8Q FI
Heating toad




AIR FRICTION VALUES (in. wg)

A077
U-BEND COILS (Dry)
HOW FiNS Faca Valo p)
DEPTH 300 | 400 | 6oo {600 | 700 | soo | moo_ [ 1000 [ 1100 | 1200
Air Friction Values
182 [ 006 [ 010 |015 Jo21 [ o027 | 038 | 043 | 0b2 002 on
14 010 | 017 | 024 [0v33 | o044 | os4 | 086 | 07 083 107
. 8 013 | 021 | 032 [048 | 080 | 0717 | 095 118 1.38 1.62
14 020 | 033 | 049 |08 | 087 | 109 | 134 | 1eo 1.89 2.20
. .
Hot water coil physical data
_UNIT SIE o8 |1 113 {12 {18 {23 [20 N a8 { 39 [ ac [ 87 [ 78+ T vo
e EHEAT FaceArsasaty 7.7 |8.07 (115|148 |17.3 [204 {203 |a10 { 390 | 481 | sas 900
& PREHER] Tube Face 10 {18 |20 24 |26 |28 {38 | 38 |20/24 |20/24 | 2426 | 26732 |38/38
3 Tubsbength (in{ | 56 [ 66 [66 [ 70 [ 71 |84 |84 [102 {102 [ 120 | 128 | 144 | a4
aLow. Faco Arenfsqtil [683 [6.80 1686 1068 1888 {117 [146 {12.7 | 21.3 | 00 | 308 | 460 | 460
THRU Yube Face 12 |12 |12 |16 {16 [16 |20 {20{ 24 | 28 { 28 | 38 | 38
DNLY Yube Length thn.) | 66 | 60 |66 | 71 | 71 {84 | ad 102 | 102 | 128 | 126 | 144 | 1aa
CONNECTION BIZE [in.) 2:In, NP1 Sy, and Return
Rows, v Jiafrefro 232720 [ar] 42| 63 | 61 | 22 | 80 | 107
" OwThy 2 122 |24 128 137 |42 |48 | 61| 2.0 B8 | 104 | 123 | 157 | 188
;‘aolll“" 4 139141 180 [as 174 (af lro9l12al 168 |09 L 224 | 200 | a4y
witsr) Raws, 1o b fr2fi2 11e lie {16 {2224 20 [ a0 | a8 | 54 | 54
Glowthu 2 (1718 118 |25 |25 [28 [ 35| 40| 48 | 66 | 66 | 82 | 87
A_ 127123 13y 143 143 149 ) 631 721 B8 _Jvay 1920 | 174 | 174
Aows, 1 60| 85 1 76 | 85 | 98 |110 } 130 (360 | 210 | 245 | 276 | 330 | 360
D 3 1751 85 1100 1120 | 135 {166 | 185 | 216 | 206 | 345 | 395 | 450 | 70
WelaHT 24 jaio fa2e {160 66 (210 1240 |300 1350 | 400 | 650 [ ey i 4t | gk
N Hows 1 65 {661 70| 700 756 00 wof 116 [145 [ 146 | 10 [ 100
Blowthu 2 | U5 | 70 f 70| 00| 60 00 1120 (135 | 165 | 20 | 210 | 288 | 28

80 ] 100 1100 | 130 [130 160 } 180 {216 | 260 340 0 415 476

NOTE: Waight of one gallon al watnr it 60F = 8.34 I, @ 200F = 8.02 Ib

*Apphos ta Draw-Tiru unitg, sizes 11, 17,48 and 76 only): Whon bealing coilis instalted inthe same
volt section #8 an LFA (large tace srea) cooling coil, see nuxy-lasger size haating coll for fAce orea
snd ather phyaical data.

Steam heating coils 28D INNER DISTRIBUTING TURE COIL

I your E application requires steam coils, choose a
Carrier Inner Distributing Tube (IDT] steam heating coil.
These cols are well suited 10 a broad eperating pressure
range - tp lo 175 psig al 400F.

Al IDT coils are onerow. colls and have one:in. OD
coppur {ubes, Three different fin spacings are available (6,
9, and 12 fins per in.). The IDT coils are especiaily suited (o
applications where subireezing air enlors the air handling
apparatus or where unilomtity of leaving air lureis
required,




'Rating method

The tabular method lor presenting steam coll ratings allows
coll capacity to be determined with ease and directness.

The tables, based on 5-psig steam pressure, incorporate
the variables of entering alr temperatures, air face velocity
and avallable coll surface. .

When the application has 5-psig steam pressure, the
tables can be used directly at the glven entering air tem-
perature and face velocity. If an intenmediate entering

A/O78

temperature or face velocity s needed, Interpolation can
be used.

Where the steam supply pressure is other than 5 psig, a
base temperature rise and capacity may be obtained from
the rating lable at 0°F entering alr temperature and the colt
facevelocity. These values are then multiplied by fhe Steam
Pressure Entering Air Temperature rise constants (factor)

to obtain the values of actual alr temperature rise and
capacity,

Steam heating coil selection procedure

1. Determine design heatlng requirements from job
specifications,

Example shown is for heating and ventilating type unit.
Given:

Heating Load (GTH) ..o vvvvvvvvr.... 575,100 Bich
AlrQuantity.oovvviiressirirniarraennss 10,650 cim
Entering Alr Temperature (tagh oo vovuvvannen o =I0F
Luﬁn%'AIrTcmpmlurg(tgz verrenrienneeeny 4OF
Steam Pressure(Pa) vivvveererrensiiiinie. 19 peig
Maximum Alr Face Velocity (FV) v.0.0v00,. 800 fpm
Coll Tvpe Requlred 1, ... .. Steam distributing tube
Unit TYp@. v ovsvvevrnnrineenrinnsscenss Drawthru

2, Determine size of heating and ventilating unit,

Consider the following before selecting unit,

A. Heating and ventilating units may be selected at
higher air face velocities (approximately 700 fpm to
1000 fpm) than air conditioning units since water
carry-over is not a consideration, In selecting a heat-
ing coll for an air condltioning unit, the face velocity
and minimum unit size are predetermined by the
cooling coll selection,

B. Maximum alr face velocity or minlmum unit size may
be specified for dstermining unit size. If not, it is
recommended that unit be sized usinga faceveloclty
from 700.to 1000 {pm. Higher air velocities can be
used; however, excessive air friction may result,

UNIT SELECTION

CollMin Face Area (sqft) = mﬁm
. losso
500

= 13.3lsqlt

From Pliysical Data table, page 52, select a 39E17
unlt with & steam distributing tube coll face area of
13.31 sq fest. Face velacity is 800 fpm.

3. Calculate actual alr temperature rise thru coil and

actual leaving alr temperature. fWhen steam pres.

sure is 5psig, omit these cafeulations and follow pro-
. cedurs in Sfeam Coll Selecfion Note 2 in Step 4.)

The following procedure example Is applicable when
steam pressure is ather than 5 psig.

A. Assume a coil row depth ani fin series: l-row, fin
series 6.

50

B. Enter Stean Coll Ratings table, page 51, for onvin.
OD tubes at an entering air temparature {ty ) of 0°F
and coll face velocily of 800 gn Find leaving alr
temperature (Ldb) of 44.3F. This tan s valid only
when enlering air temperature I 0°F and steam prea-
sure is § psig, Corract tap value of 4.3F using cor
rection factor of 1,144 [rom Steam Air Temperature
Rise Constants table, page 52.

Air Temp Rise front
Actual Air Temp , SteamColl Ralings

ATR
Rise(ATR)

Table (at0°F and  * Constant
5psig)
2 43F x 1114
ATR = 50.7F

ActualLeaving , Entering Air
Alr Temp (tal — Temp (ta)) t ATR
= {0F + 50.7F
1a2 = 40.7F > 40F required

4. Calculate grand total heat (GTH) of coll. (Ses
Steam Coil Selection Notes 1 and 2)
Actual Coil Capacity = 1.08 x cfm x ATR

2 (08 x 10,650 x 50.7
= 583,160 Btuh > 575,100 Btuh
required

STEAM COIL SELECTION NOTES

1. When coi! selected has a coll eapacity only slightly in
excess of that required, it ls a valid selection, If cal-
culated capacity is less or considerably greater than
required, make a new selection.

For applications with 8-psig steam pressure, the
actuaf leaving alr temperature (Ldb ) may be read from
steam rating fables without calculation of actual air
temperature rise (ATR), Enter. Steam Coll Ratings
table at specified enlering air temperature, assumed
row depth and fin series. Under specified coll face
wvelocity column find actuai {Lgp) {ta2 inexample) and
corresponding MBH/sqfaot. Interpolale as required,
Caleuiate grand totai heat { GTH) with formula below.
GTH = MBH/aq ft x Coit Face Area (sq ft)

5. " «atermine alr friction (AF),

Enter Heating Coil Alr Friction table, page 52, at row
depth and fin scries {i-row, fin series 6), Under Coil
Face Velocity column (800) read Air Friction Value.
Af = 16 in. wg,

N
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AAF International engineereid the devclopment of wet collectors which are devices
designed 10 remove particudate mabter and gases from the nic by passing tem
thimigha Yignid medivm. AAF supplies wet collectors for o wide range of applica-
Hows frame swalt nuisance dust problemss b extremly lirge gas cleaning systenss,

WEY CENTAIFUGM. COLLECTONS

Type W RotoClone” '

The Type W RotoClone is designed to combiie the serubbing offect of water
with the principle of dynamic previpitation. 1tis o highly effective wet type:
collector which discharges collected materials as o shurry with a minimum
witer requirement {only 17210 § gatlon per LU ofm of air) The Type W
cullietor is effective on applications such as chemicats, metal mining, coal
processing, foundries, fod, and pharmaconticals. Avaitable fur velumes of
LO0O0 10 50,000 cfm.
Sew Dulktin ATV 1512 . :

: HYOROSTATIC PRECIPIAYOAG

Type N RotoClone’

The Type N RatoClane cleans the air by the combined action of centrifupal
force and a thorotigh Intermixing of water and dust-laden air. It has ho
moving parts, pumps, oc other anadliary equipment; requires minimmm
spaceand s easy o install. The collector is furnished in three arrangeiments
=~ mansal shudge removal, continvous shidge vjection (shown here) and
contiwous shidge stuicing, The Type N satisfies MFPA requirements for
callection of light mnterials such as aluminum, litankm and piagnesivin,
“Available for volumes of 910 to 57,600 cfm.

e fullcin AIY 1450

Type N RotoCione* Model LV

‘The Type M RotoClne Modet LY dust collector is specifivatly designed for
the ventilstion and poliwion contro of dust erithng, tachanes that reuire

- air volumes wider 2000 cfn. s available in four sizest 300, L0, 1,500 and
2000 chw. The Madet LY collector can be close coupled 1o the dus? sonirces or
renvtely located with conpecting ductwork. The source caphure and dust
removal features of the Model LV allow recircalation nf speplant air.
Sor Eulhn AFC 8- 319

VERTURLTYPE COLLECTYOUS

Type KinPactor

The Kinlactor serubber uses a venturi-lype orifice for intermixtag of dust
partteles and water, This intermixing is accomplished by rapid contraction
ancd expasslon of the airtrear and o high degice of habiadence. Kast sl
leeted thiough the principle vt impaction. The Kinlaclor is generally
desigued to use cight g of scrabbing, wider per $KK cim of saturated gas
ab the thenat. Available for satwrated columes af © Qw000 oim,

Sutiihe U1
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——



1
H
i
i

Dry centrifugal collectors euploy the principle of centrifugal force to collect dry
Sranuldar mnsance dust or to reclaim process materials, ’

.

Type D RotoClone’

TheType D RoteClone dust collector combines an exhauster, dust separator
and storage hopper into a packaged unit fur the collection of practically every
type of coarse, dry, granular auisance dusl. The Type D collector is applied
ofien in thi:exhaust of metal grindtng, cotton flucks, metatworking, plastics,
rubber and woodworking, The Type D collector has also been applied success-
fully on rockdrill rigs, small boilers, inctneratars and conl bunker ventilation
Available in direct driven and belt driven units with capacities ranging from
15010 20,000 cfn.

S fulita APC- ¥ ik

RotoClone amd Shinuner Combination Applications

AAEType D RutoClone cust ioliecturs are oltea usedd with the Skimmee pres clieaner on ool room,
genenat grinding and other granular cust applications. The Type 1 RalaClone and Shimmer col:
lexctur avseinbly combination ane recomamended for schinl waodwarkang applications

Skimimer

The Skiramer Is & medium efficiency, low pressure diop centifugal unit
whivh is most attea tised as o pre-cleaner ahead of a wore efficlent final col-
lector. It requires less space since it has no conical section, combines the suj-
pert stand acel storage bin, provides complete accessibility and permits close
enupling ta exhausters. Avaitable for vilumes of 600 1035 50U ¢fin.

S Bkt AN} - 40

Cyclone

The AAL Cyclune vollector affers a simple, Tow-eust sohution to many dust can-
trol problems. It may be used as a pre-cleaner to mare efficient final callectors,
‘The AAF Cyelone collector s partivularly effective in very heavy dust toading
applications Lt reduce the concentration entering the sccondary culieetor. It alse
provides a conveniont means of reclaiming a large portion of the dust inadiy
state when wet collectors are ased. Available in furty-ane sizes with individual
ripacity ratings from 70 to 42000 ofm.

o ik ) g% -l
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OLLECTORS ™

Onie of the wore wiversally applied air pollution control devlres is the ubdc
ellector which reamaves particulate matter from the gas streaut theogh the fil-
tration action of special fabric materials,

Design MFabrIPulsa PR e

. The Deslgn M Fabril'ulse pulse jet fabric duﬁk collector was designed to ﬂll the l\eed of many .
induslrial dust collection applications hat requlre small, compact filter sizes and low air vol-

Mudels are avallable from 770 to 12,725 square feet of media, Trough hoppers, heavy
gauge constructlon, a roof lur plenum and a wide cholce of bag fabrics are only a few of -
the standard options available.

ArrestAll*

The ArrestAll Downdraft Bench unit is a self-contained work station
deslgned to provide the convenlence of an industrial work table and the
efficlency of a bullt-in dust collector. The large stee) grating surface and
shallow capture plenun form a dust free work surface suitable forstand-
ing or sitting with comfortable knee and leg room, The ArrestAll dust col-
lector uses high efficiency fabric filters,

wmies, Available in sizes from 100 to 1,500 square feet of cloth area, the Design M collector is
suitable for pharmaceutical, powder paints, woodwurklng, metal machining, and ouwr dust
producing applications.

It features bag lengths of 4 and 6 fect, 0 housing and hopper mmhudul of 12 gauge sleel,
and a speclally designid bag In a cartridge assembly that can be easliy changed, Instaliation
worrles are eliminated since the coliector ships with bags lnslullcd on all slzes through slze
6:252, An oplivnal integral fon fs available. .

Sy Bl APC< 1410

FabrIPuI““ Modal B

FabriPulse wnlts are dlebncd with air entry high up on lie l\uux.lng uuallug 8 duWuwan!
airflow path. Downward fiow aids mavement of dust Into the hopper and minimizes re-
entrainment In the dirty afrstream. Top access to the filter bags and all pulsing hardware
¢liminate the need for serviee personiel to enter the dirty air chamber, Model Bs also
available with hopper enlry for heavy, coarse dust and high dust loads,

Aakd §-8a1m APC 2§ < HO

offery an Inexpensive, compact solution to dust control problema. It Is economical 1
operate, simple to maintain, and requires minimum floor space in addition to praviding
cleaning efflciencies of 99 + % by welght. This extremety high cleaning efficlency per-
mits reciratlativn of the alr back to the work area in alinost aif cases, resulting in consld-
erable savings by climinaling the ned for additional make-up alr. Avallable in sizes
from 15010 11,500 cfin.

S Bolkesm AT -1 240

ArrestAll” Downdraft Bench Unit

?lwilw-l-lw

The AAF ArrestAll seif-contalned dust collector is a shaker type fabric collector which .~




Cartridge collectors ulilizing unitiple cartridges made of pleated medin in a
cylimlrical configuration are among the most poprdar collector designs curient-
tyou the smarkel. They are highly effective on dry particulale.

OptiFio-
el

The OptiFlo cartrhdge collector system is a completely modular
design that allows an untimited range of sizes. Modutles can be
Interconnected {o accommadate the largest air cleaning task, The
compact modules canserve vahmble space,

Optito units have the lowest fange-to-llange pressure drop,
aHowing wp lo 10% greater alrflow with lower fan horsepower
than competitive: models. The OptiFlo design permils free-falt of
dislodged particalate into the hopper without direct Impinge-
ment of contaminant on the cartrid ges which minimizes abra-
ston aad dust build-up

A wide selection of cartridge lypes, options md accessorles
enable the anllectur to be tailored to specifle application require:
ments. Choose from lop or side intet/autlet armngements,

oMl APC 1)
Design$s PulsePak:

The Design S Pulsefak 1s o conapact, self-contained eartridge collector
designed for Jower air volume applications. The cartridges are aulomatically
cleaned by reverse pulsing allowing conttnuous duty aperation.

A wide variety of arrangements and sizes is available with capacities up 1o
4000 ¢fm. The units handle wp to35% morealrilow capacily and use up 10 1/3
less horsepower than cumpetitive nwdels. The Design S is designed to serve
single sougee or i tucted systeny of mulliple sources.

The high etficiency pleated titter cartridges ane made with ablend of non-
waven media, Optional medias are available for specialized applicatioos.
Cartridge replacement is an casy task with Wil size doors allowing complete
aceess o the captridpe compartment, High elficiency final filters are ulso aviil-
able for revirculating processed air back into the plant environment.

Sr Buthine W goale




The PesformAlr collector is well sitited for general ventilation
systems where large alr volumes fup to 130,000 ¢fm) are
1equired at minimum static pressure. The inodular design flex-
ibility ol PerformAir units allaws them to fit almost any
dimensional requirement. The PerformAir is available in both
side access and front access models. The frant access units are
designed for built up air systems snch as rooftap air housings
or large plenun systems.

PerformAlr collectuis consist of a mobile washer and cell sec
tions with optiona) additional cells and detergent system,

TIC PRECIFITATORS

Electrostatic precipitalors operale on the principle that objects witl the opposite electric
charge attruct one another. Dirl particles in the airstream are given o positive charge so
that they are attracted to negatively charsed collection plates. Electionic inils are excep-
tinally vffective on smaller contarninants, such as smoke.

AmerTron*

The AmerTron electronic air cleaner is a series of
self-contained air cleaness designed to remove dust,
fumes, mist and smoke from the plant atinosphere.
The AmerTron air cleaner will collect fugitive mists
and smoke and recirculate the deaned air back into
the work area. Three hotizontal flow models for gene
cral ventilation or direct source capture are avail-
able. They can be celling mounted or ducted, Twa
portable models are also available for mabile cap-
ture service, Capacities up to 6060 ¢fm.

Ser Bulleting ATRS-1- 300 A0S W06 307 suihrerg wnll o trame mvunied
Ses Bubtriin ATFS -1 - 30 powiotde

.
The ECU air cleanier1s a sell-contained electronic
air cleaning system designed lo remave in-plant
mists and fumes. It features high efficiency, low
maintenance and low operating cost. The unit is
available in capacities fram 5,00 to 25,0600 cfm. The
main camponeats of this sell-cleaning air cleaner
consist of a bullt in washer section, collector cell,
section and fan sectiao.

Bullen ATPA - 12 210

PerformAir-
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Mist colleciors provide direct source capure of mist generated by wet machining, spmy:
ing and lubrication systems. : T

Mists - Small droplets of materlals that are Gases - Formless fluids which tend to

ordinarily liquid at normal temperature wccupy an entire spact undforenly at ordi-
and pressure. nary temperstures and pressures.
Vapors - The ga seous form of substances Fumes -Small, solid particies formed by
which are normally in the solid or liquid the condensation of vapors of solid

state and which can be changed to these materdals,

slates elther by increasing the pressitre or Sonrvic ACGU] Industrind Vemidation Maxwsl, 2at Fiition, 1992
decreasing the temperature,

DynaPure*Centritugal Mist Collector

The DynaPure mist collector is a self-contalned filtration sys-
tem lor sonrce: control of mist created by wet machining,
spraying and lubrication systema. It Is a unlque, simple
muthod for the climination of misl problems, A rotating drum
collects and agglomerates the mist particles - even sub-
micron particles ~ in its filtering element, Centrifugal force
then drivesthese particles from theairstream. Capacities from
25 to 1000 cfm. :

Se bl AKC- 2 - 220, 30

OllPak Mist Collector

The OilPak unit s a seif-contained system fur collect-
ing mist, fumes, smoke and partlculate generated by
high speed machining operations. Liquld mist [s col-
lected during operation in a high efficiency pocket fil-
ter mounted In a vertical position. When not in opera-
tion the oil drains off the filter back Into the macline
for reuse. Clean dlscharge alr can be recirculated into
the plant.

Three sizes are available - 5K, 1000, and 2000 cfm.

Sot Bullcam APC - 1129
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PERMANENT METAL AIR HLTEF{S

Lightweight washable filters for average dust loading conditions.

Applications

AAF geimanent metal air [iters are widoly bsed n cormmereial
and industnal HVAC systems (o protect the heat transter coils
frorm becoming coated with a layes of ditt and tint. They are also
used as pre-iltes to highor officiency titers

Parmanent fitars are ideally suitoa tor installalion where: high
MOILIuI0 conditions axisl, [g:d construction allows them to ba

* operated over a wide rangn of velocilies, trom 190 to 625 FPM.
allow rosistante

tightweight constriction makes them pasy to handie, ingtal!
and r:lpan.

Multiple Layers of Pleated Medla
Capture More Dirt

The media conssts nfmuttipte tayers of pleated alurninum screen
wite and expanded galvanized sleel. Tue pleats are loimed
into thice different pleat neights with cach layer turmed 99°
fromvihe previous layer creating an intricate maze of dit-calching
surfaces Tha combination of varying pleat heights and cross
layering substantially ncreases the complexty of the: air law
lor gieatee mpingement of particlns as thoy encounter each
fayor.

Ihe media 1s cantaned i a U-Channei lrama made from o
single piece of il lomed alumingm

Easy to Clean in Cold Water

AAF parmanent melal filters are aasy to clean Simply fhishwih
a shearn of eold walet 1o remave dit, dust and fnt Coat with
adhesive it dosited and re-install,
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FILTROS PARA AIF'!F.. BAJA Y ALTA VELOCIDAD, METALICOS,
PERMANENTES, TIPO (AIRE/LAV).
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LIBTA DE PRECIOS,
FILTROS PARA AIRE, BAJA Y ALTA VELOCIDAD, METALICOS, A/092
PERMANENTES, TIPO (AIRE/LAV).

EFICIENCIA; 86 A 96 %, NORMA DE PESO (ARRASTANCIA}, EN PARTICULAS MAYORES A 500 MICRONES.
ALTA VELOCIDAD: 600 P.P.M. - 3.06 m/eeg. = Ay}

BAJA VELDCIDAD: 400 P.P.M. - 2.04 m/seg. = By},

CAIDA OE PRESION INICIAL PARA FILTROS DE ALTA VELOCIDAD CON 1” DE ESPESOR: 0.12" C.A. {3.04rm.)
CAIDA DE PRESION INICIAL PARA FILTROS DE BAJA VELOCIDAD CON 1* DE ESPESOR: 0.08° C.A, +{1.83mm,)
CAIDA DE PRESION INICIAL PARA FILTROS DE ALTA VELQCIDAD CON 2 DE ESPESQN: 0.26” C.A. {6.00mm.)
CAIDA DE PRESION INICIAL PARA FILTROS DE BAJA VELOCIDAD CON 2* DE ESPESOR: 0,13 C.A, 43.20mm.)

-

CAPACIDAD.  FLUJO DINENSIONES REALES
MODELO P.CM, - MOHY (PULG, - MM} COSTOMMN.
Ayet0PPM U, 0PN W W @
AIRGILAV-16162 . font " 5 . s
AE/LAV-13202 oo . "w. k& % dnm,
AIRE/LAV-19182 2 :: !'::' : “A‘al:" X 1:‘:::».
ARKAAV-2022 ‘::, ‘3: :; : lnu :‘:I::mv
ARE/LAVING - e " X X
AIRENLAV-23232 oo bt z::yz i : % X s
AIRE/LAV-1618) - - P n o % Emn
AIRE/LAVA1524) 2 :z )0;1‘2“ : “&T‘: w;;mm.
MRE/LAV-1019) oo s Y n
AIRE/LAV-2022) ;;.: ’:,: :': s :W;Imm. '
AREILAVAR41 oo e " D X zm.
L AMRE/LAV-2323) oo ' m B X ":"Z‘;mm.

NOTA: PABRICAMOS CONFORME A 8US NECESIDADES

A = ALTURA
L = LARGO (ANCHO!
P « PROFUNDIDAD IESPESOR}

NEXICO, D.F. 2 de oo 10

PRECIQN BUJETQS A CAMEIQ SIN PREVIQ AVISO
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LISTA DE PRECIOB FILTROS TIPO (AIRE/FLOW), "SECO"

METODOS: PRUEBA DE PESO PRIIERA OF MANCHA OE POLVO POR CONTEO 0.0.P,
. {%) ATMOSFERICO (N.8.5.). (%) (0.5 MICRAS) 10 %,
. T
EFICIENCIA 86 % 95- 80 80- 86 4.6
EFICIENCIA 86 % % -96 w-% %-%
FILTRO PARA AIRE, TIPO {AIRE/FLOW), COMPLETO INCLUYE: CARTUCHO PARA REPUESTO Y MARCO,
CAIDA D PRIGION EN DIMENSIONES
MODELO CAPACIDAD -FLUJO PULG, CA {PULG. - MM COSTOMLA,
PEM | MERY | e | FiNaL AL P
F6C . 750 ™ 7 000 0.8 TR
FO6C - 760 ™ 17 0.0 o0 10X 18K SR
To6C - 1000 1000 170 040 ) WRTAW
FIEC - 1000 1000 1700 0% 0% e 308X 7
FA6C - 1200 0 240 o® w0 W AR KN
FOC . 1200 1200 00 0.66 o | ewxmsxsn
FC - 120 1250 ) 0% (1) WA K
T98C - 1280 250 27 056 1.0 40X 308 X 914
TG 1800 160 ®0. | 0% (1) WA KA
FI5C - 1500 150 260 0.5 0% XX,
F5C - 160 o0 750 0% 0.0 W AR KN
FO5C - 1500 1500 21% 0.50 1.9 10X 808X T,
FAC + 2000 200 ™) 036 ) WA K2
£96C - 2000 2000 0 0.5 1.00 10X 910X 78,
FO6C - 2600 250 20 0.3 1) 20N X 08"
FIAC - 2500 %0 20 058 1.00 TOX$10X 044,
P IRE )
FoeN . 780 70 1278 0.60 080 X 12K 2T
FIBR . 760 ™ 1275 0.50 0.0 #10 X 306 X 633
Fo8R - 1000 000 |00 ) 0% WKV K
FUGH « 1000 1000 1700 0.0 00 10X X6 X 728
T8N - 1200 ) 20 0% 0% AN K 2
TR . 1200 % 200 0.8 0m 10X 108 X 833,
TR - 1280 % 0% 0% 0% WK1 AN
FO6R » 1260 1250 228 0.8 100 10X 208 X 914
Y8R + 1800 1%0 % 030 0% AR RN
FORR . 1600 180 2580 080 00 10X 8§10 X 633,
[T ™) 2780 o» ) WK KA
FO8H - 1000 190 780 0% 1.0 410X B0 X 738,
FO6R - 2000 200 00 0 X W R K
", F95R - 2000 200 0 058 190 00X #10 % 798,
TR - 7800 ) o0 0% ] WAN AW
1960 . 2500 250 a0 0.8 1.0 010X 810 X 314,
ALICOS
WA RS
MME - 20242 $10X 010 X 76.
WK NS
MMF - 24202 10X 508 X 76
AWK
MME - 20122
LM : 010X 306 X 76, )
A = ALTURA

L = LARGO [ANCHO)
P = PRODUNDIDAD {ESPEBOR)

MEXICO, O.F. 8 de R de 198

{FABRICANTE). PRECIOS SUJETOS A CAMBIC SIN PREVID AVISQ
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IA IMPORIANCIA DE UNA BUENA ESPECII'ICACION DI PITITOS

Una buena especificaciln do £iltros, pemitird al ingeniero proyectista lograr
una fnstalacibn adecuada, asequrar la mjor inversitn inicial, menores costos
de operacifin y mantencr un alto yrado de reconocimientn a su capacidad p-ofesio

nal,
lo,-

20,~

Jo.-

fo,-

[

CAPACIDAD DEL FIITRO Esta estard dada en funcin de la forma del filtro
TYano de Folsa ekc,) &rea total de la media filtrante (no, de bolsa. No,
de vueltas, ete,) sun dimeusiones y estara dada en pled/nin, 6 mts,d/uin,

EFICIENCIA Deberd de acuerds a 1a aplicacifn establecer claramente in
oticiaicla y el mtudo de prucba, Fsto eficiencia dependera dal tipo de
media filtranta que especifique velocidad del afre a través de la media
filtrante

ARFA NETA DE FILTRACION,- Bl Area heta de filtraciSn es dependiente de la
velocidad especificada en la prueha para asegurar la eficiencia del filtro
y no sa deber8 acoptar menor drea ya que on eaas condiciones el filtro
varfa lag caractorfsticas de la prucha, hajande considerablawnte su efi-
ciencia estars dada on M2 o pies2 de mrdia filtvante :

VIIOCIDAD DEL AIRE, - Generalmente so especifica la veloeidad del aive en
la cara del f£iltro,sin ambargo resultn viya a menos que s¢ espcifique
tumbién la velocidad rcal a tvavés de la media filtrante.

CAIDA DE PRESION. ~ Neberd especificar claramente la cafda de presién del
afve en el £iltro nievo (ipicial) y dependerd de ln calidad de ln mxia
filtrante, eficiencia, velocidad del aire en la medin y &rea de madia
filtrante esta dada en nm o plgaia de col. agua

DURAMCION. - La dwracién de un £1ltro depende de la calidad ¥ cantlidad de la
media filtvante conque se fabrica el filtro esto no 1o especifica directa=
mente, sin embargo estableciendo estrictancnte egas dos caracterfstivas
agsequra un filtro de alta calidad y larga duracién,

Ins materiales conque se fabricardn los marcos de montaje, sujetadoree,
sallos enpagques, de acuerdo a la aplicacién,

REPRESENTANTE Y FABRICANTE DE ACCESORIOS PARA AIRE ACONDICIONADO
CONTROLES * HUMIDNICADORES * FILIROS ¢ VALVULAS ¢ INSIRUMENTOS » DESHUMIDIIICADORES » AHORRO INIRGIA




[AIRERFIE I RACIONEAMEIEN-T-AL) Mog6
IDERMEXTCO By ANDERC

INGENIERIA EN FALVICACION DE FILEROY. MUMIFICADURES. GAMNENES 1 ACCESORION
PARA SISTEMAS DL AIRL ACONDICIONADD

HOJA DE DATOS CON LAS CARACTERISTICAS DEL TAMARO DE
PARTICULAS CONTENIDAS EN MEZCLA DE AIRE CONTAMINADO

Tamaho de artieudes an micad
———end .

Tipos 8 poda

Mhiados e medkidn

Mibtodos 0 seperscidn

LA CRECIENTE CONTAMINACION DEL MEDIO AMBIENTE, €S CONSECUENCIA DE LA ACELE-
RADA EXPANSION INDUSTRIAL, MAYOR NUMERO DE QUEMADORES DE COMBUSTIBLES Y
DEL CRECIMIENTO INCONTROLABIE DE VEHICULOS MOTORIZADOS.

NOSOTROS RESPIRAMOS UN AIRE CONTAMINADO, QUE ES EN REALIDAD UNA MEZCIA
DE OXIGENO, NITROGENO, OZONO Y VAPOR DE AGUA, Y ADEMAS CONTIENE INNUME-
RABLES PARTICULAS DE HOLLIN, CUARZO, ALQUITRAN, MONOXIDO DE CARBON, AMO-
NIACO, POLVO DE CARBON, BIOXIDO DE AZUFRE, BACTERIAS, VIRUS, POLEN, PARTICU-
LAS RADIACTIVAS, Y NUCLEOS ATMOSFERICOS DE CONDENSACION.

EL TAMARO DE LAS PARTICULAS QUE SE MEZCLAN CON EL AIRE, SE PUEDEN CLASIFICAR
DE ACUERDO A LA GRAN VARIEDAD DE SUBSTANCIAS Y TAMAROS DE GRANULACION,
QUE REPRESENTA UN FENOMENO DE CARACTERISTICAS MUY ESPECIALES,

LA SEPARACION SE CONSIGUE POR METODOS CONVENCIONALES, SEPARADOR HUME-
DO, CAMARA DE SEDIMENTACION, SEPARADOR CENTRIFUGO, FIELTRO TEJIDO, FILTRO DE
FIBRAS AGLUTINADAS, CARBON ACTIVADO, FILTRO ABSOLUTO (HEPA).

EN LA TECNICA DE FILTRAJE DE AIRE, NO EXISTEN NORMAS DE OBLIGADO USO INTERNA-
gliguNEANl' NO OBSTANTE LA GRAN VARIEDAD DE FILTROS SE PUEDEN CLASIFICAR COMO

FOLVO GRUISO: PARTICULAS DI 50 & 500 MICRAS.

POLVO FINO: PARTICULAS DE 0.0 @ §0 MICRAS,
PARTICULAS EN SUSPENSION: ~—0.8 HASTA 1 MICRA. EFSCTIVIDAD DE SEPARACION
PERIOR AL 99.97%, PARA PARTICULAS DE 0.3 MICRAS. R 4/

EMMA Na, 154 COL. MATIVITAS 03500 MEXICO, D. F, TELS. 532.40.50 Y 674.35.44
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Sure you can service an air filter for no

reason other than why some people climb a mountain:

“because it's there.” The fact is, filters are
more than “there”. They're there for a reason.

O

O
O
O
O

]

They help keep coils operating
at top efficiency. -

They make the maintenance cleaning of
coils easier, and less frequent.

They help keep ducts clean, safeguarding
against duct fires.

They reduce duct cleaning frequency.

They help keep office and work areas ;
clean, illumination levels higher.

They cut down on the need for repainting,
and chores like cleaning venetian blinds
or hard-to-reach surfaces.

in short...fliters can take much of the hard work
out of your maintenance work.

——



0O.K....s0 filters can make maintenance work casier.
But how about the time it takes to care for them?
And —lct's face it — changing a filter is not exactly
the cleanest job you do.

That may be, but when you count up the hours (or days!)

it would tuke to remove from offices and work areas all

of the dust and dirt a filter traps during its lifetime,

you'll get another view. Sure it takes a few minutes now

and then to check the filters, and they do

have to be changed perhaps once a year. Considering how
they're on the job working for you up to 24-hours « day, month-
after-month, that's a modest investment in time you have

to make.

How can you make sure your filters are doing the best
possible job? That's really what this booklct is all

about...to help you make sure your filters are installed
right...working right...to show you when they nced changing
and how (o go about it...and to help you select replacement
filters which will do the best job for you. After all,

filters are your helpmates.
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Practically everything a maintenance man services has its own

language. ..words and phrases which describe how a product works or performs.
Filters are no exception. Here's an explanation of some of the terms which

are a part of filter talk:

ASHRAR Efficlency
The measure of the ability of a filter to remove
the staining portion of dust in the air,

Downstream
Air leaving side of a filter bank.

Dry Media Fiiter
A filter which needs no adhesive to hold collected dust,

Extended Surface Fliter
Filter in which filtering media has greater area
than the face of the filter, For example, pleated and “bag" filters.

Initial Resistance
The resistunce to air traveling thru a filter when
the filter is new and clean,

Media
The material which filters the dust,

Panel Filter
A filter in which media is laid flat (not pleated).

Prefiiter

A filter which traps larger dust particles before they get

to the high efficiency filters. Placed in front (upstream) of high
efficiency filters, ‘

Pressure Drop

.Resistance which a filter gives'to the air passing thru it.

Unioad
To blow off dust which has been collected.

Upstream
Air entering side of a filter,

CLIMATRON, 8. A.DE C. V.
FLOMS 52 101, GRMpsS oD
‘ (7435 MiRiCO, p. F.
TE. 5717877 ¥ 877.9684
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HOW TO TELL IF YOUR FILTERS
ARE CORRECTLY INSTALLED

Filters can do the best job for you only when
they are correetly instalied. Next time you check
your filters ask yourself these questions:

Is the bank of filter frames rigid and well reinforced?
Maybe it needs further support to prevent collapse as
the filters load up.

Can you see light anywhere between filter frames, or
between the bank of frames and the duct walls? Caulk
these cracks Lo prevent leaking of unfiltered air.

Are the filters installed correctly in the frames?
If not, set them into the frame so air will not by-pass.

Are the filter tasteners in place and correctly installed?
This is especially important if the filters are scrviced
from the downstream (air leaving) side.

Are your bag fllters fully open? If you use extended
surface filters, make sure the bags are not pinched and
are fully open.

Is the media damaged? If you spot any rips or holes,
replace the damaged filter.

A/102
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HOW YOU CAN TELL WHEN
THE FILTERS NEED CHANGING

Media type filters
As dust and dirt collect on the media of
a filter, its resistance to air flow gradually
increascs, building to a point where the filters
should be changed. This “final pressurc drop”
to which the filter can operate is determined by
the type of filter, and the characteristics of the
air handling system,

Panel fllters (pretiiters)

Some panel filters have a tendency to “unload"”, or

shed some of the collected dust, after a period of

use. If you can determine in advance when this

condition is likely to occur by checking the manufacturer's
literature, you won’t have to wait until a lilter

unloads before changing it.

“Extended surface (bag) filters

These filters will operate until they are completely
plugged without unloading, and actualiy their filtration
efficiency increases as more and more dust is collected.
However, their resistance also increases — which
eventually reduces air flow, The

people who designed the air handling system

probably have worked out its “final pressure

drop”, which tells you when it is desirable to

change filters. If you can't locate this information,
follow recommendations of the filter manufacturer,

[ W W T e > ST U U e ERIM i




HOW TO MEASURE PRESSURE DROP

341 1 1 1

K f!: o ,.:,,"!
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Nadi{fTEeRd Vi

Cresniekber

1

From time-to-time you will want to measure
the pressure drop across the filters to determine
the point at which they should be changeul.

The simplest measuring device (an inclined
gauge) costs less than $25.00, including all
installation hardware and instructions.
16s really quite easy to install, and operate,

Keep in mind, though, that some oil might
cvaporate from the gauge over a period of time.
For this reason, the gauge should be “zeroed”
every three months or so while the system is off,
adding more oil it necessary, If the fan can't be
turned off, it still may be possible to disconncet
the tubing without losing oil from the gauge, providing
the system static pressure is not t0o high.

Because of their relatively short service life,
panel filters should have their pressure drop measured
weekly. For other filter types, once a month will tell
you the rate at which it is loading — and thus enable you
to anticipate when a filter change is in order.
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HOW TO SELECT
YOUR REPLACEMENT FILTERS

Because you'll be llving with your replacement
filters for the next year or so, you'l! want to make
sure the ones you pick are right for your job, Here
are some things you should look for: -

ASHRAE efficiency: Your assurance that a

precise industry-wide testing standard is used to
determine the dust-removing capability of the filter,
If n munufacturer certifies the ASHRAE efficiency of
a filter {or better still, if he will offer the certilied

“test data of a quallficd independent test laborutory),

you should have confidence thut the filters will
perform as stated,

Confirmation of ctaimed inltial resistance: You'll
want to make sure the initial resistance of the filters
will be as stated in the manufacturer’s literature,

Again, the manufacturer might be able to offer certified
test data of a qualified independent test lnboratory, or
if you wish, you can arrange for initlal resistance tests
by soacone you select.
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Filter life “guarantees": Carefully consider all of the
conditions which accompany any “blanket guarantee™ of

filter life. Usually, they arc accompanied by a stipulation

that operating conditions must not change (a condition you
may not always be able to control), or other limiting measures,

Confirmation of amount of media: Ask the manufacturer
for a sample of the filter you are considering, and

measurc its media area, Remember, though, that two filters
having the same amount of media will only have the same
life if they also have the same initial resistance.

Filters with a higher initial resistance to air flow

start with a hanilicap they can never overcomne,

Keep in mind, too, you're not necessarily “boxed in”
with the filters you've been using. Most filter frames
will accept cartridges of other manufacturers, if you decide
# change is worthwhile, You'll want to use the filters
that do the best job for you, They probably won't be the
least expensive filters you can buy. But they could save
you money aver the long pull.
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HOW TO CHANGE FILTERS

1

O & ON

6
7

Remove the old filters and set them to
one side in the ducet or filter housing.

Vacuum clean or brush the holding frames to
remove settled dust,

Inspect the holding frame gaskets, and replace
any which are damaged,

Remove the new filters from their cartons
and install according to manufacturer's instructions.
It pays to read the instructions.

Check the filter to make sure the media is not
caught, or damaged. If a filter was damaged during
shipment, call the delivering carrier and file your
claim for loss. If you are using "bag" filters, check
to make sure the pleats are free to open fully.

Check all fasteners to make sure they are holding
filters in place securely,

Remove the dirty fijters in the cartons which held the
new ones, Yacuum the duct floor, close the duct door,
ancl zero the manometer. '

RELAX...

NOW IT'S THE FILTERS' TURN TO
WORK FOR YOU!
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AVALADAS POR :

CAMARA NACIONAL DE LA INDUSTRIA DE LA CONSTRUCCION

COLEGIO DE INGENIEROS MECANICOS ELECTRICISTAS

FEDERACION DE COLEGIOS DE INGENIEROS MECANICOS ELECTRICISTAS
CAMARA NACIONAL DE EMPRESAS DE CONSULTORIA

SOCIEDAD MEXICANA DE COSTOS AC

ASOCIACION MEXICANA DE EMPRESAS DEL ﬁAMO DE INSTALACIONES
PARA LA INDUSTRIA DE LA CONSTRUCION A.C
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AMOT: sm SISTEM AS DE ‘\CON["C TON AM]ENTO FECHA ANTERIOR DS LA NORMA

[ SN DE AIRE 9

Para determinue fas cantidades de Mmina y de aislamiento requeridas en las instalaciones de
ducterfa para la condicidn de aire, aparte de las dimensiones de los ductos hay uecesidad de conocer ¢l
peso unitario de las Mminas de diversos calibres.

Aunque ia seleccidn de los calibres se hasa frecuentemente en recomendaclones o nonmas
norteamericanas, hay que hacer notar que en los Esiados Unidos el Instituto Americano de Norinas
Nacionales establece eq su norma ANST 8323 que los espesores de las Mininay ya no se identifiquen por
un admero de calibre, sino por el grueso en milfinetros, A ese respeclo, ya en el Manual de Equipos de
1988 wditado por (a Suciedad Americana de Ingenieros en  Calefaccidn, Refrigeracidn y
Acondiciunainiento de Aire (ASHRAE) pueden verse en fo pégina 1.2, tabla 1, fos espesorcs en
mitfmetroy que sustituyen a ios antiguos calibres det # 10 of # 28,

La Tabla mencionada indica, por cjemplo, que los calibres # 26, 24, 22, 20, 18 y 16 quedan
sustituidos, para Iémina negra, por espesores de 0.50, 0.60, 0,80, 1.0, 1,2 y 1.6, respectivamente, mds
0,1 mm para idimina galvanizada, o sea 0.60 mn (4.83 kglm’) en vez del # 26, 0.70 min (5.63 kg/in?)
en lgar del # 24, 0,90 sum (7.24 kg/m?) en vez det # 22, 1. Imi (8.85 keg/m?) en lugar del #20, 1,3nun
(10,46 kg/n®) a cambio del # 18 y 1.7 mum (13,68 kglm') eq sustitucion del # 16,

Los fabricantes mexicanos de mina galvanizada especifican ndmeros de calibre con espesores

y pesos unitarios menores que los norteamericanos, ya que incluyendo el zine del galvanizado dan los
pesos siguientes;

w = 4,04 kg/m' para ¢l # 26 con 0.508 wm de grueso
w = 4,65 kg/n’ para cl # 24 con 0.584 nun de grueso
w = 6,40 kg/m? para ¢l # 22 con 0.813 mm de grueso
w = 7,71 kg/m® para el # 20 con 0.970 mm de grueso
w = 10,15 kg/m? par e} # 18 con 1,27 mm de grueso
w = 12,59 kg/m?® para et # 16 con 1.57 mm de grueso

o

AMERIC, A.C., por su parte, ha establecido las NORMAS AMERIC NAM(()OI-AA-B‘.!. para
cuantificacidn de lmina y aistuniento para conductos de aire rectangulares, funddndose en datos y
mediciones de numerosos casos reales diferentes. La formulacidn de estas normas ey, en efecto, el
resullado de las andlisis efectundos en {a 1a y 2a niesas redondas para sistenas de cuantificacién de
14mina y aislaniento, estando presentes representantes de empresas instaladoras, del Sector Oficial, de
fabricantes y de Técnicos dedicados « Ia especialidad, y ¢s asimismo resultado, ded estudio Hevado acaba
durante varios afos por el Comité Téenico def Sector Aire Acondicionado de Americ, coordinado por
of Ing. MANUEL A, DE ANDA, Presidente de la Comision Técenica de esta Asociacidn y el Ing,
CARLOS M. GUTIERREZ ARANGO.

e3:wpStan Myoskonesienps
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l.as NORMAS AMERIC, para cuantificacidn de ldmina y de aistamiento, consiste en aplicar las

férmulas que adelante se indican, para obtener kilogramos de ldmina y metros cuadrados de alslamiento

por cada metro lineal de ducto,

2)

T
NAM-AA-006.94.-000

Si ci semiperfmetro del ducto de lados (a) y (b) se dan en metros y ¢s menor de 1.50 m, la
cantidad de ldmina requerida por cada metro lincal de ducto, incluyendo engargolados, zetas,
grapas, cejas y cafuelas, es en kilogramos de ldmina: -

2,638 75 x (a++b) x 1.12° x (1.30-0.01C) x w = kg/m

o . 1.50 (ath)
siendo u S e T e

el exponente de 1.12 ,

(C) el mimero de caliire de la ldmina y (w) ¢l peso de la ldmina de ese catibre en kilogramos por
metro cuadrado, en caso de incluir desperdicios deberd agregarse el resultadn de la fdrmula entre
un 5% y un 10%, segdn el grado de complejidad del diseio, a fin de cubrir desperdicios no
aprovechaliles,

Asl coma por ejemplo, para ducto de SO0 mm x 300 mim, el exponente de 1a férmula ey
1.50-(0,50+0,30) 7

us T.20 12

y con 1dmina # 24 que pesa w = 4.65 kg/m? s requeriran;
2,63875 x (0.50 + 0.30) x 1,127 x (1.30 - 0.0 x 24) x 4,65 = 11,116 kg/m, mds de un 5%
aun 10%, lo que darfa entre un 11,672 kg/m y 12.228 kg/m, segun la complejidad del diseiio.

Cuundo ¢l semiperfmelro de na ducto reclangular s de 1.50 m o mayor, la cantidad de
1dmina en kilogramos por metro lineal de ducto de lados () y (b}, con engargolados zetas,
grapas, cejas y caftuelas, sin desperdicio no aprovechable es:

2,63875 x (a-+b) x (1,30 - 0.0IC) x w = kg/m, como, por ejemplo, si se tiene un ducto de
1200mm por 800 mm, con kimina # 22 que pesa 6.49 kp/m?, ¢l resultado serd:

2.63875 x (1.2 + 0.8) x (1.30 - 0.01 x 22) x 6,49 = 36.991 kg/m, mids del 5% al 10%, o sca;
de 38.841 a 40.690 kg/m, contando desperdicio no aprovechable, segdn Ia complejiadad del
diseiio,

S ANpIMnHva Lsveriv.upS
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J) Para obtener la cantidad de aislamiento, en metros cuadrados por metro leneal de ducto de

4

5

semiperfinetro (a+b) dado en metros y vspesor (¢) del aislamiento, también en metros, la
féemula, con 12% de margen para recortes, o sea con factor 1,12, es:

(a+b+2¢) x 2,24 = m¥/m, de tal manera que, para los ductos de los ejemplos (1) y (2), e
aislamicnto requerido serd para et de 500 mm por 300 mm, con espesor de 25.4 mm:

(0.5 + 0.3 + 2 x 0.0254) x 2.24 = 1,9058 m¥m, y para el ducto de 1200 mm x 800 mm,
suponiendo que tuviera aislamiento de 50.8 mm de espesor, el resultado ‘serfa:

(1.2 + 0.8 + 2 x 0,0508) x 2,24 = 4,7076 m*/m,

ECUACION PARA LA UTILIZACION DEE PULGADAS

La Jdmina requerida, incluyendo engargolados, zatas, grapas, cejas y caituclay, cuando ct
semiperfmetro del ducto se da en pulgadas y es menor de 60" se obliene mediunte la  férmula;

0,067 02425 (a*+b") x 1,12* x (1,30 - 0.01C) x w = kg/m .

0o (all o bl
siondo y = 89 = (a7 + bT) el exponente de 1.12 ,

‘ 8 V]
&b

(C) el mitmero del calibre y (w) el peso en kilggramos por metro cuadrado de la 14mina del
calibre (C), debiendo agregarse de un &9 a un 10% para cubric desperdicios no
provechables, segin el grado de complejidad del disedo, S! se toma, como un ¢jemplo, up
ducto de 24" x 14" con 1dmina calibre # 24, que pesa 4,65 kg/m?, al aplicar la fénnula se
obtiene:

0.06702425 (24 + 14) x 1,121 x (1,30 0,01 x 24) x 4,65 = 13,223 kg/m, mds de un 5% a

un 10%, lo que darfa entre 13.844 y 14,545 kilogramos por meiro lineal, segun fa complejidad
del disciio,

St el semiperfmetro de un ducto reclangular es de 60* o més, la fdrmula, sin desperdicio no
aprovechable pera con engargolados, zctas, grapas, ccjas y caituelas, es;

(L.06702425 x (" + b") x (1,30 - 0.01C) x w = kg/m, mds deam §% a un 10% por desperdicios
no aprovechables, segiin fa complejidad del disciio,

od npSlurshimamennpd
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Se teadrfa, por ejemplo, en el caso de un ducto de 48" x 32", con ldmina # 22 de 6,49
kg/m?, que la cantidad de i4mina requerida serfa:

0,06702425 x (48 + 32) x (1,30 - 0,01 x 22) x 6,49 = 37.583kg/m, wmis del 5% al 10% por
desperdicios inaprovechables, segin lo complejo del disefio, o sea entre 39.462 y 41,341
kilogramos por metro lineal, dependiendo de lo-m4s o menos complicado del discilo.

6)  El aistamiento necesario, en metros cuadrados por metro lincal de ducto de lados (a) y (b) en

pulgadas y con espesor (e) del aislante en pulgadas, se obtiene medianic la férmula sigulente en
la que se ha considerado un margen de 12% sobre la dimensién geométrica, o sea un factor de
12

0.(156896 (a" + b" + 2 e") = m¥/m, o sea 1,12 x 0.0508 (@* + b* + 2¢*) = m¥m, y si la
aplicamos a los ejemplos de los puntos (4) y (5) resultarfa que para un ducto de 24* x 14* con
2" de aislante, 0.056896 (24 + 14 + 2 x 2) = 23896 m¥m, y para el 48" x 32" con 1" de
espesor se tendrfa que el aislamiento necesario cs: 0.056896 (48 + 32 + 2 x 1) = 4,6655 m* de
aistamicnto por metro lineal de ducto,

odi St v mene wps
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|

; iesc: SIN

]

!

.

: DIMENSIONES Y PESOS DE LAMINA GALVANIZADA

| )

: PARA DUCTUS DE AIRE.

i ~ ESPESOR (mm)

; CALIBRE

!

; 165 09 1259 28,06 .10

) (CAL 16)

i

’ 1.25 001 1014 26 229

! (CAL. 18)

i 0.98 0.91 m 17.19 2149

1 (CAL. 20)

I

{ 0.61 oy 648 1446 1807

{ (CAL 22)

; 0.60 0.1 405 1038 1287
(CAL 24)

0.60 00t 405 903 120

(CAL. 26)

* PROMEDIQ DEL ESPESOR SEGUN EL FABRICANTE EN MEXICO.
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INTERIORES EN FUNCION A LA | oeswreos

COLUMNA (1)

COLUMNA (2)

COLUMNA (3)

COLUMNA (4)

COLUMNA (5)

COLUMNA (6)

COLUMNA (7)

COLUMNA (8)

COLUMNA (9)

COLUMNA (i)

SN 'gmr-grmsr———
TEMPERATURA EXTERIOR P
PN = = ~N [ [ < =
DESCRIPCIDN DE LAS TABLAS DEL LAS NORMAS DE TEMPERATURAS
0E LOS LUGARES BE LA REPUBLICA MEXICANA QUE A
CONTINUACION SE PRESENTAN,
NOTAS

lugar de la Republica.

Pogiclon de Latitud. Norte.

Posicion de Latitud Oeste,

Ntura sobre el nivel del mar.

Presidn Barométrica en milibarios (milibars)

Lo presion atmosferica normal (standar barometric
pressure es de 1013.25 milibarles, equivalentes a 760
milimetros de mercurio o 28.821"Hg. un milibario

equivale a 1000 dinas por centimetro cuadrado, o 0,75
mm, Hq.

bresidn Barométrica en mm, de calumno de mergurio,

Temperature moxima extremo registrada en un periodn
no menor de 15 afos.

Temparatura de bulbo seco de cdiculo pora verano
{summer dry bulb desing temperature), fijoda segln
norma AMERIC 2-1995,

Temperalura  de bulbe humedo de calenlo {wel bulb
desing temperature).

Grados—dio de refrigeracion, estimodos scbro 20°C,
los poblaciones en que no updrecen grados~dia, no tie
nen verano,

l M =G0B~94~000
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AMERIC. AC. | \orins PARA TENPERATURAS  frempr
o INTERIORES EN FUNCION A LA p—
T TEMPERATURA EXTERIOR L

[ ad = ~N o |

0

=

COLUMNA (11)
COLUMNA (12)

COLUMNA (13)

NOTA: tninrmacion aclualizada de AMICA 1959,

Temperaturg minima extrema registrada en perlada ne
menor de 15 anos.

Temperatura seca de calculo para invierno (winter dry

bulb desing temperalure), fljada segun normg AMERIC.
1-10885.

Grados~din de calefaccion, estimados abajo de 17C,
poblccionea en que no aparecen grados~dia, no tienen
invierno,

ztudiaz del Ing. Maouel De Anda 4 Flores.

l A=K =9 4 =000



NOMMAS PARA TEMPERATURAS DE CALCULO EN LOS SISTEMAS DE ==
ACONDICIONAMYENTO DE AIRE Y DATOS GEOGRAFICOS MAS TEMPERATURAS DICIEMSRE94
EXTREMAS DE LOS DIFERENTES LUGARES OE LA REPUBLICA MEXICANA JrEaw avTomon o= La Nowa

1883
DATOS VERAND [ DATOS iNvVIERND |

Temp Prom. Temp. da Ciculs | Graden-Oiz fTerp Prom. | Temp.de§ Grados-Dia

R R IS T R B
£ 0 ) @[

34 2
3
35 2
S A SR KR N ek S
330 38 27 1827
419 38 28
ST R TR
389 35
@10 | 31 |
470 <
DR AT S AN
429 38
450 41
43 4
386 35
480 C
YR e
3
30 1013 35
CHIAPAS e S
Tagachula 04 34
Tuxsa Gusarrez 953
Comaan 835
CHIHUAHUA o
Chtwhuahua 860 3
Casdac Jarez -] 2
Omaga =] 24
Hx e} ParTa 838 20

i
H

ovt/v



NORIMA: AA-006-94-000

MORMAS PARA TEMPERATURAS DE CALCULO EN LOS SISTEMAS DE C=
ACONDICIONANSENTO DE AIRE Y DATOS GEQGRAPICOS MAS TEMPERATURAS DICIEMBRE9%
EXTREMAS DE LOS DIFERENTES LUGARES DE LA REPUBLICA MEXICANA FECHA ANTERTCR OE LA eORMA
1983
BATOS SITUACION DATOS GATOS IRVIERND |
LUGARDE LA Awra Presiin Barométiica [ Temp.Prom. Temp. de Cékdo [ Grados-Da [Temp.Prom. | Temp.de} Grades-Da
REPUBUCA Sabre el Max £x1. Anusies | Min-Ext. | Céiculo Ansales
Noval dai Mar men °C °C °C °c °C
3¢
[ 40
) 33
GUANAJUATO R SR R RN TR
Ce 232 | 10049 1TS54 =28 415 38
[Guanayrato” 21°07" | 10138 207 851 38 31
Leon 21%CT | _301%e1" 1809 a2 %5 3¢
Setvaverra 23 | j00esy 1781 a7 820 330 35
20%0°_) 10121 1726 831 382 35
GUERRERO R S = e = .
16°50" | 99786° 3 1013 760 3ss =
175" | gean 1250 ars 658 352 33
Texo 18433 [ <3 3758 o8 21 3 34
Wtace Zrustaneio 17°58° | 018" 38 3009 757 440 4C
HOALGO e 3 i 0P > =
Actopan 20°08" | sy 2643 764 £ 314 29
Tanciogo 2706 _|_eerez 2181 787 £} M7 2
Pachuca A8 | 9aS ) 764 S74 315 30
bemiguiioan 22 | 9m3 1745 (=) 410 37
JAUSCO AR JECDET2 % : > B 22 AT
Cuadmaars 20| To3eT 1589 [0 €33 360 = 204
Lagss de Morenc 2122 | 101°55° 1883 16 612 432 33 574
Puerts Valats Z0°3T | 105mS° 2 1513 763 254 36 2080
Ameca 20°3¢° | 104%04° 3235 879 860 39 36 —
MEXICO R e % 3 SE 5L Z P T S A e e e e S T
Texcoco 1 | e 2218 784 ) 3420 ED) 19 175 €0 ] 500
Tokxca et 0 2575 743 =7 6.8 -] 37 30 2 1570
Temranceige I9CZ | 99°33° 2085 757 =58 352 33 15 &0 1
- P C0% BAOCD 1

/v



HCACION: PARAT OE CALCULO EN LOS SISTEMAS DE FECHA
ACONDICIONAMIENTO DE AIRE Y DATOS GEOGRAFICOS MAS TEMPERATURAS DICIEMERE-S4
CGT: SN EXTAEMAS DE LOS DIFERENTES LUGARES DE LA REPUBLICA MEXICANA FECTA ANTERICR DE LA NORKIA
ESC: SiN 1583
DATOS SITUACION —DATOS VERANO ] DATOS WViERO |
LUGAR DE LA Pasicion §Geogrifica Alura Presiin Beromérica [Tema. from. Temp. de Cilculo | Grados-Dia JTemp.Prom. | Temp.de | Geados-Dia
S Min-Ext. | Caicudo Anuales

Soore el

1 8(w

tampezos

OAXACA B e e e St e ACEE

Caxaca 17°04" 964" 35 22

Saina Craz 16%12 [t 34 26 2433 160 19
{ Huaiuapan de Laon 17948 ST47" 842 38 2 —_— 5B )
Pochutia 15°44° 96728° 285 . 37 27 — — —
PUERLA N SR R 3 T B B R e 2 R

Puebis 15°c2” ey 2150 750 593 308 3

Tehuacan 818" 23 1676 835 627 370 33

Textion S48 S22 1950 805 804 330 35

Huachinaigo 20°10° SE°C3° 1803 £43 832 405 37

ert/y



JESPECIFICACION: HOMMAS PARA TEMPERATURAS DE CALCIRO EN LOS SISTEMAS DE FECHA
ACONDICIONAMIENTC DE ANRE Y DATOS GEOGRAFICOS MAS TEMPERATURAS OICEMBRE-G3
IACOT: SIN EXTREMAS DE LOS DIFERENTES LUGARES DE LA REPUBLICA MEXICANA FECTA ANTERIDA DS LA 1ORMA
IESC: SN 1883
CATOS SITUACION —— DATGS VERAROD TATOS INVIEANG
LUGAR DE LA Posicion | Geogrifica e Presi5n Baromitica | Temp.From. Temp. da Cikcuto | Grados-Dis JTemp. Prom. || Tomp, de] Grados-Cia
REPUBLICA Lattuad § Longitud Sotws el Sax Fx1. Anusles Min-Ext, ¥ Cilcuic Arunies
Nosse Owntn Nwa! ol Mer mm °C C °C *C °C
QUERETARO LA T A R S R, T R e S A e Ny R S R
X 819 33 1
815 32 21
% : TR T R B s
a8 812 373 34 i 18
e | 632 | 338 6 | 22
203 (] 41 & 38 24
% Ly A = s T
1007 755 409 7 27
1004 753 334 31 25
1013 760 41.% 37 2
1000 750 473 2 .
1008 758 430 ] 27
BRI R S S e S T
1013 %0 £20 42 2
o83 742 450 41 -]
£8s 884 4% 37 2
1009 57 48 43 F-]
989 s 47.0 o F-]
1008 757 4€.0 47 23
w2 ™ i 410 37 2
1 o3 { 7 | a5 1 e T 2 | — ]
1004 753 410 37 26 ftnd
3 R ST BT > 2
363 47 346 = 21 245 22 8 208
965 748 400 37 2 — 3.5 3
B (=] 370 34 21 184 15 & 134
1011 758 356 3 27 1763 96 13
1012 759 €0 37 2a —— 160 135
13 760 404 37 7 —— [X] 55
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AMERIC A.C.

ESPECEFICACKON:

ACOT: SiN
EST- SN

NORMAS PARA TEMPERATURAS DE CALCULO EN LOS SISTEMAS DE

ACONDICIOMAMIENTO DE AIRE Y DATOS GEOGRAFICQOS MAS TEMPERATURAS
EXTREMAS DE LOS SIFERENTES LUGARES DE (A REPUBLICA MEXICANA

NORMA: AA-006-94-00C

FECHA
DICIEMBRE-94
FECHA ANTEPIOR TE LA F.CRath

1983

LUSARDE LA
REPUBLICA

DATCS SITUACION

DATOS VERANO

DATOS INVIEANO

§Geagrafica Alrura

Scbre e

Dozt Nivet ched Mas mo

. Temp. de Caiculo | Gradcs-Dis

Frezrdio

-,

tvi/v
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NORMA PARA LA MEDICION
DE DUCTOS DE LAMINA DE SISTEMAS |

DE ACONDICIONAMIENTO DE AIRE

[FIRAA
M—Q?é/- 94-000

ANTERICR
HARMA

DWIEMDRE R4

NEEMARE-94

/

7
/

1/, 7

TEMPERATURA EN °C

\

\

Lo d

0

2%

0

TEMPERATURA  DE  OPERACION °C

RANGOS ACEPTABLES 0E TEMPERATURA Y HUMEDAD

<

DAD g/K

WV E]

HUMN

J

| M-009-1--000
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CILASIFIZACION

RGRMA
| AMERIC. AC. | yoRwAS PARA VELOCIADES Y pebo—— |
A PRESIONES EN DUCTOS PARA Ve 59 |
— ACONDICIONAMIENTO DE AIRE S IEPIBRE al
TLASIFICACION DE OUWCTOS -
<
5 T T T ~ A A
Plosksko ks § 2 ¢ 4 |
g 23282828 Y B ;
T 3N g < N N »

PRISIDN

POSITIVA

POSTRVA

POSITVA
FOSITIVA O NEGATVA
POSTVA O NEGATVA

POSITVA T NEGATVA

FOSTVA O NEGATVA

<
Q n'f’_‘ & a £ £ £ u'e
3 T gz 87 ¢4 b oy "
gg 58 %e LH o fo B &S
g
BN
3 8 0§ i1

DUTTOS STAKRDARD CLASIFICAZION DE COCTO

ATA  PRESION
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Wtagrer, et

Typical and Recommended Alr Velou'ties Mi4s

The typical and (b= recommendad range of duct
design alr velocitios aic contained in the loww-
ing tables,

Typlca)_Design Al Velocitles
Alr_Path Kigmant

¥ 7 .
Quidoor Al Intske* 400 (7000 cfm and gtuw.t}*

Exhavst® 500 {3000 ¢fm and grasin)*®

Thiow-Away Filter 200-800%*

Heatlng Coll (Steam or Hot Water) 400-500 {200 Min ,1500 Max)

Cooling Goil 500-800

Relun Gille Above Occupled 2one 800 w N Lowsr e veleching

Aetum Grile Within 7one Not News Seals = €00-800 comtuie w fower waund levels

Ratum Grile Within Zone Near Geals 400-600 ot & reduced A Porsegowee

Return Grille In Door or Wall Louvers 200-300 requvoment,

200300
. "Thase velkockies e ir 090 levir net #oe os; the ramaining velschios 0 he Wabie &9 b 10l face ¥ree.
“fcr leener ok vohames, Seteming he velachio ueing 99 chart beiew.

00 e hypical Lugper I Rr most Ingapeaive Bvew-wey Miers.

b 4

v

LU

A

4

socs snga o pem sowven

A
«HNR

[} . UD)
LU TR RUS AU TTINRTEY

Papririad iy parraionion of 1he American Society of Hasting, Aebigu st
;M»c:'mmmn1uumm.-

Note: For each tound duct dimensian indlcatad
on tha Ductulator® *Round Duct Diameler* scale,
aquivalent rectangular duc dimenstons, that
pioduce equal friction (03509 far equat lengths of
round and rectangular duct and equal llow rates
{clm), can ba abtained from tho *Reclangular
Duct Dimenslong® scale, While the friction loss of
the equiva'ent rectangular duct equals that of the
tound duct, the air volocities within the rectangu.
lar ducts of varlus aspoct ralios will dittor and
each will be less thanhat Indicated on the *Ve-
focity - Fpm* acale for the round duct. The
wvelocity must ba calculated manually for each
lndividual rectangular duct setaction, vsing the
equalion:

Valoclty (Fpm) = Alr Quantity (Clm)
Duct Cross-Sectional Area (FI7)

Recommended And Maximum Duct Velocliies (FP!

Duct Type  |...._Recommend Jslncmgn__...._____lflxlmwnﬁ_v'loclun

Residences| Thealors,{ Otice | Industial |Rayldences] Thoaters) Olfice |  Indusirial
Abrartes | Bidgs. | Bldgs. Ubiaries | Bidgs. | Bldge, |

Maln Duct

Rectangular 700 1000 2200 3000 800 1800 2500 3500

Raund 900 1200 2400 4000 1200 2100 3200 6500

Branch  Duct

Ractangular 600 500 1600 %00 100 800 2000 3000

Round 600 800 2000 | 3000|1000 1000 | 2500 [ 4000

The duct volacily ranges shown provide prelimi-
nary duct sizing Information for four categosies of
bulldings, From experience, the recommended
range of velocities, along with good duct design
practice, generally produces sound loveis

.

within tha occupied spaces that are congidared
acceptably quiet tor each of thu 4 types of
applications, The maximum velocitios shoutd be
obgerved when the duct slze must ba reduced to
pass thiough a spoce restrictad area.

24000

Supervedes .24 - (490)
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PSYCHROMETRIC CHART

BAROMETRIC PRESSURE: 27.3"HG. » 13.4 PSIA.

ELEVATION' 2500 FEET P
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PSYCHROMETRIC CHART

LI PSIA, 2

BAROMETRIC PRESSURE: 22.7" HG. »
ELEVATION: 7800 FEET
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’ @ LIDER MUNDIAL EN AIRE ACONDICIONADO

. CARRIER MEXICO, SA DE CV

SH. DISTRIBUIDOR/USUARIO;

Adjunto’a 1a prosunts sirvase eacontrar el oueve Progmma de
CURSOS para el primer Semastre do 1994 y sabiando la crisis
acuudmicn de nstos tiewpus, seguimos meateniendo los mismos
precios da 1993,

CURSO CON DURACION DE 4 SEMANAS
CURSO CON DURACION DE 2 SEMANAS
CUIRSO CON DURACION DE | SEMARA

“

DIRECCION:

QALBANA NO, 469 COL. INDUSTRIAS DEL PTE
SANTA CATARINA, N.L. PLANTA I

. NOTA: Los cutsos que se imparten en Santa Catarina, N L.
incluyen la comida, cofes breaky transportacion
de Moulerrey & fa planta (ida y regreso)

El costo du los corsos del Sistsna COMFORT ZONE v Sistema
. 20~ quoda resurvado dos semanss wates del evento,

Y como spoyo 8 particulurcs también se imparten cursus, para

mnyor informacide comuaicaive ul kel, Dir.(8)318 53.”4', 318 5700

ext. 3704, 3705 y 3707 cou el Ing. Mario A, Martince y/o coa Iy

Seila. Patricia Garza.

Siu méa por el wuweuly, me despido y quudo u sus apreciables
drdenes,
ATENTAMENTE
rd

ING, M, - MARTINEZ R.
CAPACITACION

R ICO,5.A.DEC.V.
gu“f‘m'f?s ﬁxs%?cmmu, N, L México C.P. 86350 Apdo. Postal 33 Tel. 18.67-00

A

A/156
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. @ LIDER MUNDIAL EN AIRE ACONDICIONADQ J A/157

.CARRIE'R MEXICO, SA DE CV
 CENTRO DE CAPACITACION

L

1.~ DEFINICIONES
2.— PRESION TEMPERATURA ,
3.- CICLO BASICO DE REFRIGERACION
4.- TEORIA DE LOS COMPRESORES
5.- CONDENSADORES
6.~ EVAPORADORES
7.~ DISPOSITIVO DE CONTROL DE LIQUIDO
8.- REFRIGERANTES
9.- DIAGRAMA PRESION ENTALPIA
10.- ACCESORIOS
11.- TUBERIAS DE REFRIGERANTE
12.- FAMILIARIZACION DE COMPRESORES 06D Y 06K
13- FAMILARIZACION DE COMPRESORES 06E
14.- VALVULAS DE CONTROL DE CAPACIDAD
15.~ PROPIEDADES DFI, ATRR (PSICROMETRIA)
16.- PORQUE FALLAN LOS COMPRESORES
17,~ "'COMPRESORES SCROLL
18.- EVACUACION Y DESHIDRATAUION
19, PROCEDIMIENTOS DE CARGA Y DESCARGA
. 20.~ SOBRECALENTAMIENTO EN EVAPORADORES
- 21.= PROCEDIMIENTOS DE INSTALACION
22— UONSIDERACIONES EN LA INSTALACION EN UNIDADES DE AJA.
23.— AFINACION EN LAS UNIDADRES DE A/A.
29.- PUNTOS A VERIFICAR PARA MANTENIMIRNTO ARRANQUE Y
DETECCION DE FALLAS

I

" CARRIERMEXICO, S, A DEC. V.
Calagna 489 Ome. Siu. Culusring, N. L. Méxieo G, P, 5350 Apdo. Postal 33 Tel, 18.5700
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; @ LIDER MUNDIAL EN AIRE ACONDICIONADO a/168

CARRIER MEXICO, SA DE CV
CENTRO DE CAPACITACION

1,~" CICLO DE REFRIGERACION
2.~ SIMBOLOGIA
3~ CONTROLES ELECTRICOS DE REFIIGERACION
4,- CIRCUITOS DR DIAGRAMAS ELECIRICOS
5.~ EIERCICIOS DE DIAGRAMAS DE ALAMBRADO
6.~ DIAGRAMAS DE ALAMBRADO
7.~ APARATOS DE MEDICION
_8.~ PRUHBA DE INSTRUMENTOS ELECTRICOS
9,~ SEA MAS EXPHRTO EN COMPRESORES
10.- PROTECCION DE MOTORES

. 11~ RESULUCION DE FALLAS DE DIAGRAMAS DE ALAMBRADO

12~ TIMER DE FUNCION SENCILLA

13.- TIMER DE ESTADO $OLIDO

14~ DIAGRAMAS ELECTRICOS CON TIMER DE FUNCION SENCILLA
15~ INTERPRETACION DE DIAORAMAS ELECTRICOS

16. . TIMER DE FUINCION MULTIPLE

17,- ' TERMOSTATOS MONTADOS REMOTAMENTE

18.- CONOCIMIENTO DE CONTROLES ELECTRONICOS 1 Y IT

19,- DISPOSITIVOS ELECIRONICOS Y CIRCUITOS

20.- TERMSTATOS Dk CUATRO PASOS

21.- STEP CONTROL

22.~ PRESENTACIOH E INTERPRETACION NDE DIAGRAMAS ELECTR.

CAHRIER MEXICO, S.A DEC. V.
Galeans 469 Olv. Sta.Cataring; N.1. Méstro C. P. 66350 Apdu. Poalel 30 Te), 18-87.00

———

Yo T 0
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<
O LIDEX MDWDIAL EX ATRE ACONDICIOMADO E
Rev. 3 1 b
PROGRAMA DE CURSOS QUE IMPARTE Fl CENTRD DE CAPACITACION PARA 1 S S 2. ':
CURS 0 MONTERREY {MEXICS GUADRLASARA . PERIODO | COSTO X PERS.
& L g - N Was. T.V_A_ .
3
1) TECS. DE SERVICIO MECANICO | EXE-I3 ENE-24 2 SEM. | $ 1'900,000.00 é
ot - - { AGD-31 SEP-11 ) - - = 1°908,000.00 ?
! .
2) TECS. DE SERVICIO ELZCTRICC | EKE-27 FEB-C7 2 SEM. ® 1°900,000.00 *
§ Tos - - . SEP-14 SEP-25 v o= * 1°900,000.00 3
2 ) - 3
2 3).- CURS3 BASICO OF INGENIERIA FEB-10 WMI0-D& i 4 SEM. i © 3'200,000.03 &
; i . z
y &).- CIRSO BE CCN ABR-03 ABR-D3. : SEP-20 0CT-02-! 3 DIAS { * 1'000,000.00 E
- 4
5). U. 30&5 FLOTRO.‘!IC ChsLLERS .} ABR-06 ABR-10 |#BR-Z7 MAY-01: 3 Sm. * 1°900,000.00 ;;
7 - 0cT-12 0CT-16 ) : 0CcT-26 OCT-30 .- * 1°900.060.00
2 H :
‘3 €).-U. CENTRIFUGAS MZ0-15 MZ0-2G | GCT-268 CCi-30 m\r-z_s NGV-27 § 1 SENK. * 1'90C,030.00
fé 7).- G. DE ABSORCION M20-23 MIG-27 |MO¥-05 ROY-13 ' 1 SEM. | = 14900,0C0.C0 :
= : o
:‘; 8).- SISTEMA E20-11 s MAY-Z1 MAY-2Z2 (MAY-23 WMRY-25 - AG0-27 AGD-28 | 2 DIAS * 1*090,000.C0 %
¥ ! B
; ¢
3 : :
& : ﬁ
3 >
g -, S
& 3 e
A - s =
24 : %i
i e b : Edicd: Mario A.ﬂtzg—
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38 ' T PART 3. PIPING DESIGN
: SR A/160
CHARY J6—SUCTION LINES—COPPER YIBING
REFRIG, 22 . For Prassure Drop Corresponding fo 2 F
407108° [ R
800 :

\ R
e \\ \\ \\ \ \\ \ \ %}\'/;
& 200 1 NEA.L)
gwo \‘ \ \ \\ : \\ \Lg N \51' \ \
. i’
100 |\ N \ L, {4 \ \ \ \ \
: [T MY \ . ‘\i‘ 'i\ \
01 \: R NCTT DAY
f oG TN NN Y
) N\ N4« : \ : AVTEAN A
AN o WETNANEN
0\ — \’4} YERAVINENAN
AR AN 3 \ \ \

400 \\ \' R AA \
ol N L INTN NEASIANE

zo' \" 3 ' _X \ \

2 3 486 01 'IOJM 40 5060 80 100 200 300 400 500
TONS OF REFR ' : .

.

s—— CHART 17--HOT GAS llNIl—é;;Hl TUBING
REfﬂl\-..ZZ ! For Prossurg Drop Corresponding fo 2F
40%105° e .

o y NN
‘.soo\ A A \ i\ \\a (R
PN NN APDAYA WIAY
Ezoo \ . ‘\I ‘ l\ - l . d‘/ \

| glao \\ 0 ' \ \\ 9 \?'n \ \ \
'S \
A ANABNIAIIN \
‘é‘.go X "t A\ N, -
5 60 AN ERAVRAN A
8 sl I\ T VIR W W A L A A
) 40 . \ i [ AW \ : \ IR A

solo |\ JE] ) N NN \

: AR A1\ -]N A\

. ATAN NN

| 2 3 4566 00 20 30 40 %060 &0 100 200 300 400 500
' TONS OF RFF JOCRATION
>y O S A St A o el SR S demsih g S\l ‘w;::-.-im,r._am-rm—-
/
/



GUAPTER §. REFRIGERANT PIPING ! ‘ 353 °

| amer |
CHART lﬂ-fllﬂulb LINES—COPPER TUBING . 1
For Pressure Drop Conuxpon" ingto 1 F ' REFNG{ 22 E
; v 40%i08° :
500 R :
| NN NN N,
300 \ N \ : \ \ ) \ 29» N\ :
| . \ S NS SNV DENEAN
 200]\ N \ )\ | 4 ; Y :
: 50 \ N\ \ I ] \
i 1] \ 0 1
‘ g \ \ \ \ b N \\ A
\ \ SIRANAEAURN \
i ;5 100 X AREL) X X \;
i £ 0o A Y
: P \ \ \ A\ A\
i Z 0 ‘\ - (R A NEAY Y " \,
{ a Al \ :
; e NN NN ST

40

78 \ 1 N \ \ '\
0 A\ LY\ N
% \ N\ A\AN
| 2 3 4856 810 20 30 40 5060 80100 200 300 400 500
! . TONS OF REFRIGERATION o
; . Range o Chart 18¢ Saturated Suctlon Temperatures ~40Fto S0¢

* Condensing Yamperatures B0F1120F

1 .

.
Provure drop Is given In aquivalent degrees because af the yeneral atcoptancs of this method of slzing, The correeponding pressure drop In rnl may
be determined by referring 30 the soturated relilgerant soblas, -

t

To vie Chern 14 and 37 fer condilene other than 40F 1a) # witien, 10SF candenslag, multiply (ke relrigeratian load in Som by the {

foutor below ond vie the prodet in reading the churt ($ = Suctfen, HG ™ Hot Oay). l ‘

i SATURATED SUCTIGY i i
i COND @ | ~30 ] =20 | =10 [ [ 30 [ 40 | 80 i
; Tt TGN MULTIPYING FACTOR ; i
$ Ho[ S Hols Hols HO[ S HG| 3 WG Mo |8 Hol S HOI S Ko :

I

' [ 445 1401220 1300293 1341232 1as[ 1y 132|154 13y [t 1.2e]ace 12
: L) 483 127 (187 124 1205 1231242 12010190 LI19[1.4) N7 (133 L1S(1N)
00 $12 1181404 V16320 1.14]288 112(206 110[1y0 1081139 1.04

51
A a9 iz s4 N0
Jé_ 1041 97 100 | .38 101

19 | 842 1.00[428 108|339 1.04[270 162|230 101|180 100|148 8|1 w|1or 95| .92 @
20 [ 378 1011435 1.00{3.c0 .99[285 95|23 95[18F 91 (130 Si[v2e sofror ar| 96 .8F

J0_ {670 9sf4ss__s4f381 92|300 a8{248 .89[28) .02''s3 #3]138 |13 woqroo_ 4 .
) m #0822 A0TaNT 8e 231 s3(red A3 (204 2y (173 98|14 37 [136 75 (107 8

89 A$1547  M21445  B0)345 g7 (e 970221 1A 21182 NN JONLIE - 4

: JV0 801508 75 |48)  78[37 731308 71]248 700201 L4814 A4 137 5117 A4

! * NOTES, : - :
! 1. To wis swtion sad hel ga1 ling charts far Fricilan drep ather thoa 2 9 or Hauid line chotts for friction diap ather then 1 B, multiply squiw {
i alons fongth by foctm ‘hlw and vie product in seadiag chort, :

! . Uguld line 025 | 03 25 | ¢ 128 | 13 % 28 g :
i Friion Drop IF) fomGonline | o5 | 1o [ 0s | a0 | 25 [ a0 [ 40 | a0 | w0 i
; Multipier 40 29 13 10 o (3} 03 9.4 93 :
i

2. Fipe slzes ore OD and are for Type L opper bing.



PART 8. PIPING DESIGN

i A/162
. CHART 19—SUCTION LINIS=STERL PIPE
REFRIG. 22 For Pressura Drop Corrasponding o 2 F
o - .
o 407108 SCHEDULE 40
oo NN NN TG
NHEVHLERNAVENAY ANE

= y \ A \

Ezoo \ ' NI\ )

R AR VAW A

-

20 LU NN [N NENIN Y

z 100 A} \ X X

Y aoi~\ \ ¥ X \

g AY AY TN AW A Y AV

5 e0 A , A1\ AY A\ \

g 50 \ J N YT NEIAN \ \
" L Y A \ITRYAVA A
NERATIEN NHAUAN A\

NTTN NENBANIL WEAVR TR
0 A ' \ ||
20} 2 4 B8 10 70 40 40 6060 80 100 200 300 400 600
: TONS OF REFHIGERATION
CHARY 29-“.0' OA; llNu—!llll L
REFRIG, 22 { For Prmurnp:opCovrnlpondihq'ﬂF
40%105° : - ‘
500 X . SCHEOULE 40 NN
400 L a
\ NOAVAY \e
A XTI AYIA \

£ 200 \ : \\ ) \\2‘“ y \ b

Eiso \ \ | \ \ e \ \\ \ \\

z In

4 \ ) .n“\\"? N \ *\

100 X Y LAY X .

g 80 < \\l Y \‘ \ - Y '

L3 LAY AY

3 40 NN AN TN NIEAN ALY

. FRIAI RN AR NA Y 1\

40 2 \ —

\ NEEAN \ NN

“0 \ Y\ \

20 \ WNEANIHINEY

! 2 3 486 810 20 30 40 B0 60 B0 100 200 300 400 800
. TONS OF REFRIC RATION
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CHAPTER 1. REFRIGERANT PIPING ' . 355

1 AMI63 |
i : |
| ! :
o . CH:RTP 2]—-l|DQUII:: LINES ldls""ll :lPl o REFﬁ!G. 22 :
For-Prast op Corres ngtal F : :
. ForPrasture Dr Ip orre pq! ql 40%i08° ) ;

: SCHEDULE 80 ———;:—-«L——‘-{ f ' femr—re SCHEDULE 40 ——uei ‘
i 800 N ; T . :
: s00]—\ \ \ R W \ ;
| 300 \ ) L NE\NAE!

\
VM EAVEIENA A DY S\
'\ \

e

Qo

o
s

g
A
1
)/
-
1=
=
P
=
A

o

(=]
».
b

/ﬂ

E-3
o
1
LA

EGUIVALENT LENGTH (FT)
=3
(=]
p
|~
]
=
> d
=
.

to -1 \ \
\ i
\ i 40 \‘ 8 \ ) : \ ' \\ A \ :
30 A\ A\ . \ \ \
\ ALt A\ ;
: : 20 \ AWAN .:
; 3 4846 80 . 20 30 40 80€0 00100 200 300 400 800 :
i : TONS OF REFRIGERATION ' 4
+ Range of Chort 21y Solurnted Suciion Tamperotures ~d0Pr SOF i
» Coldanidng Temparatures Ftol2er

. ’
Prsstura drop fa given In equivalens deprees because of the guaernl «mcphnn of 1hls mathod of thilng. The tarrmipanding presavie disp h pol may ¢
i be determined by reterrng u )h tutvrated relrigerant sables.

Ta ute Charts 19 ond 20 for 1anditens other thun 40 F watursted owlen, 103 F tondenslag, multiply the rahitgeratlon faad In tans I:y the
focter butaw and i the preduct ta reading the chart (3 = Suction, HO = Hot Gos),

EENR

SATURATED SUCTION TEMPERATURE (N k
COND @ 1= (= [ -io [ e | w1 a0 [ % V| 4w | %W .

T TORiS Wil TAYITG TACTOR — i
J S KO S WO 8 WG] S MG [} o] 8 HG| 3 HO| 8 WG |S$S MO H
] 44 l.ll 133 1341280 103[228 131[ 1A v 134 127|022 138108 124] 90 22| M LD H
0 449 370 12271294 1291240 120109 1981140 1971033 105 {090 133 93 (a2 88 LI v
100 n |Il 397 _Ld4f3d0 1031283 hiot201 Vor .“__LO’ 1A% 1831178 sl 97 Y021 8% 101 f

no 519 hov[4dd 1040238 108{266 10V]21) .00 J7 100[148 el #3(v00 98| W3 M i
e 434 100440 Y0034 99280 4226 &7 93188 M|l aSl108 M N OB B
H 130 391 4514 visd4s 1300 .ar{32.40 lb 200 511464 51137 Wl jry0 4 1100 0 1
: 140 635 se{905 wola9d a7{320 w2lamm ogitid 29 lxs FEE T ) FIRIE ] L
H 150 A0 841345 41427 2134 80(275 7 (21 J2s[1es Jif1ss gyfha IV 70 {
4 . 180 750 8513593 )443 801375 20131 b 248 J4120Y J2)11.47 7 (1A 4% 1127 4t H
: NOTES: ¢
: 1, To wre uetlen ond hot 9ot Hne chorts for frlstien drop .vw then 3 9 or Nquid line chaits fos Irlaln drop ather then 1 £, meltiply equive !
: alent langthe by factor belew and vie praduct I racding shail. N
i -] _Viguid Une 933 0.3 78 1.0 123 1.5 20 12 0 :
H Friction Drop (M Hot Qs ne ‘
L . Setion Une o8 f1a | 1s [0 | s fao | ] g0 | &
H MuitipWer 40 (i) 13 1.0 o8 07 05 .1 o4 2.3 H

i 1 Plpw slies ore aominal and ars fer ttenl pipe,
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YALYULAS Y CONTROLES AUTORATICOS

LINEA COMPLETA

Valvula
Termostatica de
Expansion




i
)
i
¢
v

A/165 |
i
b
}
; 1
1
. t
: ( VALVULA DE EXPANSION ;
}
SELECCION DEL MODELO (ESPECIFICACION) ‘ !
® CONEXION TIPQ FLARE ;
No.DE CATALAGO .- ORIFICIOISAPACIDAD NOMINAL (TONS) CONEXION LARGD [
wo|mouELo{conexion] ner. [caran | ™™ maa a2z [reoo {mooa [ enr. | saL. [lauatanon|PECAR -
45013 R 4 1ta | 21| 16| 18 i
(n42) i
45023 4 23 s 28 28 i
H [¢] g i
\I7; ;
45038 o IR22) | (Ges) 8 36 | 65| 40 | 42 A 1500
AT (Flwa | ¢ 5 | 48] 73| 62 | 68 S L L) E
hhoaid RE00) (L) ! : : ! i
55080 (Liquidal| g 60 | 07| 76 | 12 .
T W i
650H0 tR 602) B 80 130 0b 88 ’
?
:
! <> EL. MODELO SE TERMINA DE LA SIGUIENTE FORMA: ¢
| Ejomplo; AlX -456045 DHL
. [ ] cdu 3
Rk ¥
1 43
; s Tipa: ATX = Valvuts Tarmetitica de Expansidn 1
i
{ b Mogklo: Ultimas tres cilim wdican te copacidad on Tons.
) {1.12), Primera y Sogunda civas Indican revpac.
{ tivumante ol tamalio de ta tubsrie de entrady y
H salldo. 'R
i :
! ¢ Conexién: 0 - Soldar. i
! .:
{ d Rulgoranie: B2 R=RI2, H=N22, C=RE00, T=1N602)
i s Corga: L~ Liguido {L:Para refrigeracton y G=Paors aire i
! scondicionadal. i
|
. - X
: & DIMENSIONES
— i, e LI l
; " H
- TSR Y T
& F ) oo IT N = -
%) R ¢ &_ﬂ__ ] 26 i
[ ol i * £
= S :
um I i
“ N
X t B A it )
® @ L
ATX MU ~ 250480 (::::;:%:::‘".:, ATY N - S
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C " VALVULA DE EXPANSION

<> CONSTRUCCION DE VALVULA TERMOSTATICA DE EXPANSION

CONSTRUCCION DE VALVULA TERMOSTATICA DE EXPANSION

: 71, PIESION DE
; BULBO SENSOR

DIAFRAGMA

j PU>P2 +Ps ABIERTA

NUM. DE CATALOQO (PLACA) P1 <P2 ¥ Py CERHADA
_ NUM. DE GATALS

: {FUELLE) A PHESION UE SALIDA DE

‘ EVAPORADOR P2

i P1, PRESION DE " CONEXION D IGUALADOR

: RESORTE . s

: 1CUALADOR EXTERNQ )

: WSTE OF

! :upz:\ HEAT (tQUALADOR INTEHNO!}

; ~ AJUSTE EXTERNQ " c— vl

H (-~ AJSTE INTERNQ)

. 1= AJISTE F110)

: TEMPERATURA
{ 0B RULBG

& |~ FORMA DE -
; CONEXIONES |~CARGA

s ~FLARE CARGA L
; ~BOLDAR CARGA G
i ~"0" NING CARGA C
i CARGAS

<> SELECCION DE LA VALVULA

Can &) fin de ssleccionar apropiadements {as vitvules ds expensidn, deben ser considerados 1os sigulantes detalies,
1) La capacidad requerida de una vélvuls debe estsr basada on lss condicionts de operacién del sistema sctusl,

2) Cumndo sxiste una notsbis calda de presidn entra 12 salida ds fe viivula y I salida del aveporador, s declr mis de
0.2 Kg/em?, o cuendo a) distribuidor de refrigeranta come tipo reluctor de presidn, os usedo en la entrada da) avapo-
redor, Ja véivuls con «) igueiador externo o3 pare al major funcionamisnto, De otrs manera pusde sumentar of sobre.
calentemlento smtético (S.C.E.) de fa vilvule (tempergture da spartura da {e vélvula), reducicd o flujo de refrigersnts
¥ cousrd Is reduccidn de {s capacided del sistems, Asf como 0.8 Kg/em? de 1a cafide e prasibn en 112 Incrementaré
) §,C.E, aproximademente 1°C,

3} El iguatador intarno_de (a vélvule debe ser usado con el eveporador nus tanga une pequelia cajd de presidn v decir
menor e 0.2 Kp/em?,
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VALYULAS Y CONTROLES AUTOMATICOS

LINEA COMPLETA

PRESOSTATOS

(INTERRUPTOR DE PRESION)
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<> DESCRIPCION GENERAL |

UB0Y EN HEFRIGERANTES R-12, R-22, R£00, RBU2, ETC,
{NO CORROSIVOS)

DOBLE OPERACION DE LADO DEALTA Y LADO DE DAJA,

[ ]

® TEMPERATURA DE FLUIDO; 10~ 120°C
® CONEXION STANDARD: 1/4" FLARE Y/O CON TUBO b
CAPILAR DE 249 x 1000 mm. H
TIPO DNS !
i
<» CAPACIDAD ELECTRICA {
- i
A [ [ . {
CARACTERISTICAS |-
126V 2BV | AROV 4V 126V :
CANGA TOTAL B.SA 4.5A 1A 34 02A° {
ROTOR BLOQUEADD |  40A 20A 10A 104 5A i
CAHGA HESISTIVA 104 8A 2A 6A 0.6A !
i
|
<> CONEXION ELECTRICA !
i
H
0308 De0s_ ]
L (? LADO DE BAJA: SPST (? UNO DE 8PDT PARA

o LADQ DE ALTA: SPST 1 D CADA UNO DELOS
AUTOMATICO d g‘”@ D08 LADOS
1 U]

G306M [T :
. LADO DE BAJA; §PST LG UNO DE 8P0T FARA !
o ?" LADO DE ALTA: SPST ? ?u CADA UNO DE LOS DOS H
Q RESTABLECEDOR MANUAL [og LADOS. RESTASLECEOOH H
£N LAOO OE ALTA MANUAL BAJAY ALTA, e
1] @ Ou i
i
I
L2 LADO DE SAJA H: LADO DE ALTA M: RESTABLECEDOR MANUAL 11 + AUMENTQ DE PRESION
/
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TUBQ V HOJA AISLANTE

» Llastomero flaxible

« Rango de Temperatlura
(D6 -39.6°C hasla 104.45C)
-40°C a 220%F

+ Baja absorcidn de agua

# Haja factor Kde conductividad
Iéumica,

1RSUL TUBE astd disponibio en
torma de 1ubo, hoja y rallo an una
amplia gama de madidas y
sspesores. Estos aistantas da
calda cerrada estdn diseflados
para etarrdar fas pdrdidas do
energly y evitar ia condensacton.

i
PRAE VR
SLANTE
a Pdlietiana flexibla
© Rango de Temparatura

{De ~39.6°C hasta 93.9°C)

-40¢F a 200°F
« Bajo faclor K do conductividad

tdmica.

APARTADO POSTAL Ho. 16
CIUDAD SATEUTE
ESTADO DE MEXICO
310-87-58, 310-86 33

FAX: 310-82-58

GP, 83102

{
/
§
i
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EL AISLAMIENTO TERMICO MARCA

R U gy &
AP

SE ENCUENTRA DISPONIBLE ENM
PRESENTACION DE TUBO AISLANTE

EN TRAMOS DE 1.89 MYS. CADA
TUBO.

HOJA AISLANTE EN PLACAS DE
36" x 48",

ROLLO AISLANTE DE VARIAS
MEDIDAS.

RO

EN AMPLIA GAMA DE OIAMETROS
Y ESPESORES
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Graclas & su gran foxibiidad la Todas los cortes del alslamlento So deben sallar tndas las juntas

Instalacién es muy sencilla, deben hacerse con cuchilas filo- (como se muostra en la figura),
sas para asegurar cones ostéll- con adhesivo aspecial 77-198,
cos.

£l adhesivo debe aplicarse en las Para asequrar un seilado com- Cuando la tuberfa que se estd
superlicies a pegar para evilar la ploto, preslona arnbos extremos aislando tiene quo soldarse, 56
hurnedad o penotracién de ake. ya rolacados an Ia tuberfa (des- dabe sujetar (como 56 muestra

pués continiie con olra secelon). en lg Hgura), y sollarse cuandola

lubaria s haya eniriado.

Conacomplelamante atravie dol En las uniones so debe aplicar
centro y e & wudarno & ta tamibiin addhesivg 77198,
tuberia
!
/
{



Certairlleed

Rollo de Fibra
de Vidrio Standard
Duct Wrap

Descripeion
CenalnTocd Rotla da Fira do Vidrio Standard Duct Wmpas un
an forma da # libra de vidrio

unida con una resina lermotijadora. Esta dlsponv\)la conosin
recubrimienta (barara do vapar) tipo FSK o Vinll, FSK esuna
palicula da aluminio reforzado y papel Kralt del sl lado adheridas
con adhosivo retardante o ia flama. La benera do vini esta disponitle
@n dos colores: Blanco a Gris. En ia Fibra do Vidria con bartoro aafa

A2

madio smblenta. Ductos apropindimerte aistndos minimizan la
ulilizacion de energla ko que pueda ayudar a reducir la canlidad de
amisiones en 1y atmastors,

Caraciaristicas de Rendimiento

Rendimlenta Térmlco: (ASTM © 510, ASTM C 177)
Aprobado t acuordo con ASTM C 518 &/0 ABTM C 177 & 75°F
(24°C).

hace un corta a la Kibra de 2* {61 mm) de ancho par loyrt Cerrar y PRODUCTO YALORY VALORE' VALOAA VALDI
traslapar la barrora ol qua 5@ Lraslups la ibre y lograndose con elloia O | EESOR| tum | W [ W | prireny [ evE) | e 1wy
Junta uniforme. [Nl K] i Mo B B LT L LT
Rk o 104 64 Des | 42 on
Usos o | 3| oum foug | O [070] T {ramf e f
zll:udl::e Fibn do Vlduu Standard L‘:::i Wrap es um 7ade para ”3';1{. . e 002 Lo | so | ras| sa o
fonnas o0 Tongos de 4 35°F 0 250°F (1.1:C 2 AR il e B RLE R
1214C) para ducios con barrora o vapor y 35°F 8 A50°F (1.7°C o 100 | MR gog Jogyr} 017 088 L b0 a0z g 48 ] abt
177°C) para fibra slo banera. E1Rolio da Fibia do Vidrie Stand 218 LT LN ML L BT WL
Duct Wrap as utzada en 10 | ] 1 024 logw| /8 [ 080 ] a2 | uif s fuss
iosidencialen y ayuda al contiol de pordida do calory 2 s i 012 Jood | w2 f rar] 84 | ou

duranto la operacidn dal sistamn qua & trata.

1. L conductancia érmicd (C) y 18 resislancia Yermica (R) son hinvidon el
valor ge 1 conductividad Lénmica (k) dsl mataris;,

2. Edwapeuat instalado y ¢l valor 1R $00 havadas on un 25% de la fech.coidn &
comproaion del coposor gsente la inatalacidn.

da Riesgo de Incendio: (UL 723, ASFME 84,

tiane un Avancs do
Llnmnu ain axcedsr 25 y Dasatratio ds uma sin axcedar 50,

de Serviclo; JABTM C d11)
Uso vcoomnndnda dasde 35°F hasta 250°F (1.7°C hasta 121°C),

Dimansiones, Espesores, Densidedes
PRODUCTO espe80n
o AENSIDAD BARNERA In, mm Cl
(T NFPA 289)
% 818t Br Barwia FOK: H o
12hgmy vl 7] s
3 76
108 [E10) o Baners, "% 3
Lo bshgmn L oFEK ] 5
™ 1k Y Barten; Y 34
(R4 hy/inn o FSK 2 1
Nota: Pnra ds minino de compra, K
astandar, checar It lista de pracioa o contactar ¢t sanvicio o Vnnms
Beneticios
Coatos de operacion més bajos
El uial«mlamo eficaz reduce In plma 0 aumonia de cakr no
fos uauipos y
Mis

Comodided
El uislatniento reduce la pardida de calot da modo rue el aig
econdicionady ee antregada a iod aspacias acondicionados a ias

ale {ASTM C 665)
No causatd cononldn tot slutninio, cobre, acera y acero galvanizado
Transmialon de Viw de Humadad (Soio can barrera):
{ASTM E 08, Mélodo A)
EIFSK sin excedar 0.02 pmma (ranofu. SF pulg Hy), el Vinlio ¢in
excodor 1.3 paims (grenohin SF.pulg Ho).
Sarckén de Humedad (sisiamienio solsmente): (ASTM C1104)
Hanod qua o 3% on pase,

Rendimiento Acustico

Tipicos vaiores da péidida do lranamision &n dB pare el Rollo de
%chu vEluorglnuu 40 metal de callore 20 cuando 40N probadas segun ai
M

temperaiurds da disefta. ROCTE FERGEA DA TNANTWBON LN 88 ALAD FRECUFROAR BU]
Control de condensacion or0 [samana | ewibon ) 1 T aed T o0 J v T 2000 | 4o
No sxisien ledm manchadas con lqua @ Causa de in condensaci sl 9 ) 7 T 1M s 8
an suf frias do slel y el batrers de ' Ty SE I T BT ) [ )
vapor ogtén tados y con suficlante aspasar do bl (RPN I 7o) TN SN T T T )
alslamiento. | Fo risem] ot w1l o] w0 81 m
Balscl 160 de rieago de (PR ) T T LA TS 0} (1

! o axcada ks ht de idad conbra & dalos 10 2 iMmm [ 44 “ n ") [T 2
c6digos d sdilicios y espacificacionas da quia dei gobiame, [ R I 7Y SRS NI DL O a8 56
Reduccidn de Energia 7| W |0 || w | a )

El alslamianto syuda a tratar con Igs preocupaciones do encegia y dei




Certairlleed

Aislamiento
Alley-K® Snap+On°®
de Fibra de Vidrio
para Tuberias

Deacripeidn

£l Alslamionto da Tuberfa Aliey-K®Bnap-On® CanainTeed Manson
€0 un oiskamionte de tuberia cilindrica preformada compuosta de
fibras do vidrio, acherkdas con uni resina jureckin. Estd

AT

EIPEBOMED * (mm)
421, 1613, 2, 08)

LARGU* frow)
30 (914}

formado en saccionos de 3 pies de largo (0.91m}) con un corte unico
que 60 nbro para recibi a tubatin y se clerra automdticamonta
cunndo estd en sy fuger. €t Afloy-K Snap.On as disponible en dos
(ipos dHurentus:

A BN
36 (014}

) 2 (914)
225006 006470 ] _ 98001y ]
34402538, 5|L_o_4 rg. B

Allay-K SnapOn sin Chanunta — para 81 uso an splicaci que
roquioren ka puesa da chaquetaa on ol tainpo 8 como ki primera
capa do nislamionto en inatalacionos do doa capas.
Aley-K Snap:On con CTU (Chagueta pura Toda Uso) y SAS (Solapa
Auto-Selladora), CTU ns una barrera de vapor eplicado un la 1brica
compuissto do tn laminatie de papol do atuminio y pape) de kiatt
blanco dando hacia alvary, E| BAS sella ta solapa longitudinil y s
(s dn juntas radialos.
Alay K Snnp-On con chaguata oa provisto con tiras da junta de

ntas del mismo muteral que K chaguota. Elresullado nd un

tmm]n e Alulamionw do scabido atractive con y
chagualy protectaro uplicadn do una sols vez,

Usos

Et Alloy-K 6nap+On esti prayactado para of nislamiento de tuberfas
4o sotvick irjo o callante desade -20°F hasta 850°F

{+29°C Iastn 454°C). Tipkioa usoy do Tubarfa inluyon:

Agua Calignte y Fris Doméstica

Agua Caliente da Calalaccidn

Alta Temperatura

Temparatura Dual

Vupor y Condenanda

Agua Templata

Aqus de Celentador do Ruluatze

RAatrigorade

Poloncia

Proceso

Industrai

El Alloy-K Snep+On sin Chaqueta pueds ser utilizsdo para lingas
uxtoriores calientos miantras el Alley-K Snap'On con CTU/GAS puade
sar uliizade pera iinoas uxterioros caliontos y tries. Cada producto
paxtia requerir la udicion do un sistemn de protecckon contra
intempuies separaiio y ndecundo.

Dimenalones y Espescres

El Allay-K Snap+On os produckdo en sacclonss ciliidicas de 3 phs de

largo (01 cm) para dimensionos de toberlae de hierto dosdo /2
pulgade (12.5 mm} hasta 24 pulgadas (61 cin) da didmgtro ineng y
dimenslones da tuberiny do cobre desds 5/8 puigada (15.8 min) hasta
4 pulgadas (105 mm) de 1), El rango d ospesares oslandars va de

1/2 puigada (12.5 mm) & 4 pulgadas (102 mm). Elesposormas

grands puodo sar logrado por vasias cepea {var Tablo da Espesotos y
lun nahos Estontars). lubmum mayorss da 24" (6t cm) deboran ot
alslacns con AK-Flox Snap-Wrsp,

LT T K WETIN

AT 3 (014}

Tubstias de Cobre

""‘,’,‘,"("u':,',"_':"“ ESPESONES * inr) LARGO * (mvmy
M hasta 18 1A (10,29, ) wEn_ |

| a Ry IANEY TSR (G

Larga Duracion de Serviclo

Lu combinacion do hras de vidria con mMm tormoandurecioa provee

a quota ©1U provee ura

proteccién contia of shuso notmal muunle ol servicin, y avitan qus ot
ngua pencire tacimonte el aisismionto, o quo pudisra intorferr con su
rordimienta y acortar su duracidn da serviclo,

Costos de instalacidn inds Bajos
ia cmatmlﬂn d Ui ploza 69 Inis uul o apticar, instalar y
do 8n coslos de i nda bajos. E
amlamlonxo y chaquostiss intugalee no ae rompau 5@ agratan bajp
Uy envio,

Bajes Costoa do Operecién
Excelentes valorun do conductividad térmica on foda ia gama do

da eenicio taa pérdidag do calor

y reducen os costos da anargla. Fi Alloy-K bnap On putiie ahorrirle
Fasta 20% mas anergia qua of alslamiento ds tuberla do allicato du
io de 300"

calclo en Jguales y unn
{148°C).
Bajo Clast de Rissga de di

Satisluco los raquisitos da incandios y aequridad Ue los codigos do
edticios y espetiticncionas gulas del gobiemo.

Las chaquelas le dan una sparlancis

fuacionat y pullda

La chaguela CTU as una barreta do vepor oicaz qua Lambidn provee
una apariencia gcabade blanco, No 56 1equletd pinturd, puto las
chuaquotas CT1 timpins puude sor pinladas sl 86 desed.
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LANDIS &6YR )

Landis & Gyr Powers, Inc.

POWERS POLYGYR®
Electronic Analog Controls
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