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PROLOGO

El presente Proyecto considera los trabajos por el Suministro e
Instalacion de un Sistema de Aire Acondicionado por Agua Helada para un
Edificio comercial propiedad de Telefénica.

El Sistema tiene una capacidad total de enfriamiento de 310
Ton. de refrigeracioén.

Este Proyecto es particularmente interesante porque es uno de
los Primeros Edificios, de esta categoria, en tener un Sistema de Control y
Monitoreo Inteligente para todas sus instalaciones, incluyendo el Sistema de
Aire Acondicionado. Anteriormente se hablaba de Edificios Inteligentes pero
sblo se dejaban habilitadas las “previsiones” para tal fin y no se llegaban a
implementar por distintas razones.

Si bien la programacién del Sistema Inteligente para el sistema
de climatizacién fue hecho fuera del pais, la instalacion, pruebas y puesta en
marcha fue realizada por personal nacional que asimilé perfectamente la
nueva tecnologia y conocimiento, mostrando capacidad y conocimiento.

La implementacion de este proyecto es una muestra de la
capacidad del profesional y técnico nacional que tienen todas las

condiciones para asumir los retos de la nueva tecnologia que por distintos



motivos aun no llega o en muy pequenas cantidades y que inversion por
medio continuen llegando y desarrollandose en nuestro pais.

El capitulo primero se hace una descripcion general del Proyecto e
informacion complementaria del mismo mientras que el capitulo segundo es
un resumen de los conceptos tedricos basicos necesarios para comprender
adecuadamente los procesos térmicos y de configuracion de los Sistemas de
climatizacion.

El capitulo tercero trata de la ingenieria del proyecto y de las
consideraciones durante la instalacion del sistema y el capitulo cuarto es
sobre la estructura de costos del proyecto.

Es necesario indicar que las unidades utilizadas tanto en el Proyecto
como en el desarrollo de este Informe son las Unidades Inglesas debido al
arraigo que tienen éstas en este campo pues desde el dimensionamiento de
ductos metalicos, pasando por tuberias de acero hasta capacidades
térmicas y caudales de agua y aire todas las unidades son las inglesas y su

uso es practica comun en catalogos, especificaciones técnicas, planos, etc.



CAPITULO |

INTRODUCCION

Este Informe de Ingenieria trata del Suministro e Instalacién de un
Sistema de Aire Acondicionado y su respectivo Sistema de Control y
Monitoreo para el Nuevo Edificio Grimaldo del Solar, propiedad de
Telefénica el cual fue ganado por la empresa Termo Sistemas SAC en un
concurso privado de costos efectuado por Telefénica para su nuevo edificio
de Oficinas en el ailo 1998.

El Edificio materia del Proyecto esta situado en la esquina de las
avenidas Benavides y Grimaldo del Solar del distrito de Miraflores, tiene un
area construida total de 16,916 m2 las cuales se reparten en 5 niveles de
Estacionamientos Subterraneos y 12 pisos de Oficinas y Atencién al Publico.

El Proyecto de Arquitectura pertenece a ARCO Arquitectos Asociados
SRL y el Proyecto Electromecanico a la firma Diaz-Déustua Ingenieros.

El Sistema de Aire Acondicionado es del tipo Agua Helada con
Sistema de Volumen Variable tanto en el Circuito de Agua Helada de Aire
basandose en el criterio de Ahorro de Energia.

Para cubrir la carga de refrigeraciéon se considera una Planta de Frio
formada por 02 unidades enfriadoras de agua (chiller) de compresor tipo

Tornillo de una capacidad de 155 Ton. cada uno y 02 bombas de agua



helada primaria de 7.5HP cada una, 02 bombas de agua helada secundaria
de 20HP cada una y 02 bombas de agua de condensacién de 20HP cada
una. Ademas se cuenta con dos torres de enfriamiento de 450gpm cada una.

Para distribuir el aire frio dentro del edificio se cuenta con 10 unidades
manejadoras de aire de 7.5HP y una unidad de 10HP ademas de 15 fan
coils.

El Edificio cuenta ademas con un Sistema de Extraccion de Monédxido
de Carbono en los cinco niveles de estacionamientos subterraneos para
mantener la calidad de Aire requerida.

El Sistema de Aire Acondicionado tiene una Capacidad Instalada de
310 Ton. de Refrigeraciéon (Agua Helada). El Sistema de Ventilacion de
Sétanos es de una Capacidad de 57,300 cfm.

La eficiencia del Chiller, bajo las condiciones de disefo del proyecto,
es de 0.605 kW/Ton, un valor altamente eficiente y casi comparable a un
chiller centrifugo, lo cual asegura un funcionamiento éptimo desde el punto
de vista del manejo de energia y de confort.

Todos estos equipos son gobernados por un Sistema Central de
Control y Monitoreo que supervisa la operacion de los mismos y genera
automaticamente reportes de alarmas y eventualidades a través de una

interface amigable para el usuario.



CAPITULO Il

PRINCIPIOS GENERALES DE REFRIGERACION Y AIRE
ACONDICIONADO

2.1.-Ciclo de Refrigeracion Mecanica.- En la fig. 2-1 se muestra un sistema
de refrigeracién simple. Los componentes basicos del sistema son:

= Valvula de Expansion

= Evaporador

= Compresor

= Condensadory

= Tuberias de interconexion.

Salida del Aire de (B)

Almenacion Descarga de Gas Caliente
\’m ——————!P
Bulbe Remglo.
%
S (A)
Valvula de Tubaria de |
Expansion Aspiraciin
(C) I
Tuberia de Liqudo
,% Salida de M’% c°mpresor y
! I (Enfriado por Aire)

ST T

Entrada del Arre Exterior

Fig. 2-1: Ciclo de Compresion Mecanica




El compresor toma el refrigerante vaporizado del evaporador a través
de la linea de succién (punto A en la fig. 2-1). En el compresor, la presion del
refrigerante aumenta desde la temperatura y presidén de vaporizaciéon hasta
una presion y temperaturas de descarga mucho mas altas. En la linea de
descarga (B), el refrigerante esta todavia en estado de vapor a alta
temperatura, normalmente de entre 100 y 860°F. Se puede utilizar un medio
de refrigeracién (agua o aire) relativamente templado para condensar y sub-
enfriar el vapor caliente. En el condensador, el calor de vaporizacién y
compresion es transferido del gas refrigerante al medio de enfriamiento a
través de las paredes de las superficies de transferencia de calor del
condensador a medida que el gas se licua a una presion igual o inferior a la
presion de descarga del compresor.

La valvula de expansién separa el lado de alta presién, del sistema de
baja presién. El propdsito de la valvula de expansién es controlar la cantidad
de liquido que entra en el evaporador de tal forma que exista una cantidad
suficiente para evaporar pero sin inundar el evaporador (D).

En el evaporador, el refrigerante liquido se vaporiza completamente
mediante el calor tomado de la Carga del edificio. El calor equivalente al
calor latente de vaporizacion es transmitido de la carga al refrigerante de
baja temperatura a través de las paredes del evaporador. De esta forma la
carga es enfriada y deshumidificada. El punto de ebullicion (temperatura de
vaporizacion) a la presion del evaporador es normalmente entre 35 y 45°F

para los refrigerantes R-11, 12 y 22.



Del evaporador, el refrigerante es conducido a través de la tuberia de
aspiracion al compresor, repitiéndose el ciclo.

La cantidad de calor necesaria para evaporar 1kg. de refrigerante
liquido varia de acuerdo a las caracteristicas de los refrigerantes. El punto
de ebullicion de un refrigerante ideal debe ser inferior a la temperatura de
suministro del aire/agua y superior a 32°F, para que no se congele el agua
condensada del aire de suministro del sistema o el agua que circula por el
mismo en un sistema de agua helada. La mayoria de los refrigerantes
utilizados en la actualidad tienen un punto de ebullicién relativamente bajo y
propiedades no irritantes, no téxicas, no explosivas, no inflamables y no
corrosivas para uso con los materiales de las tuberias comercialmente
disponibles.

La siguiente figura muestra el ciclo teérico de refrigeracion en un
diagrama P-h o llamado de Moliere. La caracteristica de este ciclo es que no
presenta pérdidas de presidon en el sistema y sin el sub-enfriamiento del
liquido o recalentamiento del vapor.
2.2.-Psicrometria
2.2.1.-Leyes Psicrométricas

= Cuando el aire seco se satura adiabaticamente, la temperatura
se reduce y la humedad relativa se incrementa y la reduccion

de calor sensible es igual al incremento simultaneo de calor

latente.



Presion
Absoluta

Entalpia

Fig. 2-2: Diagrama de Molliere

Cuando el contenido de humedad del aire se incrementa
adiabaticamete hasta que la presion de vapor corresponde a la
temperatura de saturacién, ésta se llama “Temperatura de
Saturacion Adiabatica”.

Cuando cierta cantidad de agua aislada se evapora, se supone
que la temperatura final serd la adiabatica de saturacion y no
esta afectada por convecciéon, por lo que la temperatura de
bulbo hiumedo sera la adiabatica de saturacién.

La temperatura de bulbo himedo del aire depende soélo del
calor total sensible y latente y es independiente de sus
proporciones relativas. En otras palabras la temperatura de

bulbo humedo es constante ya que el calor total también lo es.



2.2.2. Carta Psicrométrica .- La carta psicrométrica es la representacion
grafica de las tablas y con ella se pueden analizar graficamente las
propiedades psicrométricas. La carta muestra, basicamente, la relaciéon entre

las cinco siguientes propiedades del aire:

Temp. de Bulbo Seco

Tbs (°F)

Fig. 2-3: Carta Psicrométrica

®* Temperatura de Bulbo Hiomedo (TBH)

= Temperatura de Bulbo Seco (TBS)

= Temperatura de Rocio

* Humedad Relativa

* Humedad Especifica
2.2.3.- Procesos Psicrométricos .-
2.2.3.1.-Mezcla de Dos Flujos de Aire .- Se tienen dos masas de aire M1 y
M2 que al mezclarse, se comportan de acuerdo a las siguientes expresiones:

M1 + M2 = M3 (a)



M1 xW1 + M2xW2 = M3 xW3
M1 xh1 + M2xh2 = M3 x h3
Donde:
M: Masa de aire en Lb/hr.
h: Entalpia Total en Btu/Lba

W : Humedad Especifica en Lbv/Lba

(b)
(c)

10

Este proceso se lleva a cabo sin aumentar o disminuir calor o

humedad.

Combinando las ecuaciones anteriores (a), (b) y (c) tenemos:

M1/M2 = (W3 - W2)/(W1 - W3) = (h3 - h2)/(h1 - h3)

Fig. 2-4: Mezcla de Dos Flujos de Aire

Tbs (°F)

2.2.3.2.-Enfriamiento Sensible .- En este proceso el aire sufre un

enfriamiento con humedad especifica constante y al mantenerse este valor

constante entonces no se produce condensacion.
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El calor removido se puede expresar:

Qs = Mx(ha - hb) Btu/hr

Tc Tb Ta Tbs (oF)

Fig. 2-5: Enfriamiento Sensible

2.2.3.3.-Enfriamiento con Deshumidificacidon .- En este proceso el
aire pasa a través de una superficie que se encuentra por debajo de la
temperatura de punto de rocio del aire, entonces se condensara parte de la
humedad del aire y la mezcla se enfriara simultaneamente.

Parte del aire que esta en contacto directo con la superficie reduce su
temperatura hasta la temperatura media de la superficie, segun el trazo “a c
d “, con condensacion y consecuente deshumidificacion de “c” a “d”.

El aire que no esta en contacto con la superficie, finalmente se
enfriara al mezclarse con el aire que si tuvo contacto, y su estado final caera
sobre la linea recta entre “a” y “d”. El trayecto real no es la linea recta “a d”,
sino una curva parecida a la punteada. Esto se debe a la contilnua mezcla

del aire que estuvo en contacto directo con el aire que nunca lo estuvo.
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Td Te Tc Ta Tbs (°F)

Fig. 2-6: Enfriamiento con Deshumidificaciéon

En los procesos que incluyen condensaciéon, la temperatura Td se
llama Punto de Rocio del Aparato.

El Calor Latente removido durante el proceso es:

Ql = Mx(Wa-We)x 1060/ 7000 Btu/hr

Donde 1060 es el calor latente de vaporizacién en Btu/Lb

El calor Sensible retirado es:

Qs = 1.08xCx(Ta-Td) Btu/hr
Donde:

C: Caudal de aire en cfm

T: Temperatura del aire en °F

El Calor Total es :

Qt Qs + QI

Qt

445xCx(ha-—hd) Btu/hr
La relacion del calor sensible retirado al calor total retirado se le llama

Factor de Calor Sensible:
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R = Qs/Qt
2.2.3.4.-Enfriamiento y Humidificacion .- Siempre que el aire no saturado
pasa a través de un aspersor de agua, la humedad especifica aumenta y la
temperatura de bulbo seco baja. Esto constituye el proceso de saturacion
adiabatica es decir, es un proceso a temperatura de bulbo humedo
constante.

El bulbo humedo del aire esta representado por el punto’c”. El aire
saldra a esta temperatura siempre que exista un buen contacto entre “aire-

agua”.

Tbs (°F)

Fig. 2-7: Enfriamiento con Humidificacién

Puede suceder también que el agua esté a una temperatura menor
que la del bulbo humedo o mayor que el punto de rocio, en cuyo caso, el

proceso lo muestra la linea “a d”, y se enfria y humidifica simultaneamente.
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El aspersor de agua tendra que ser de recirculacion continua para que se
establezca el equilibrio.

2.2.3.5.-Calentamiento y Humidificacién .- Cuando el aire pasa a través
de un humidificador, el aire se humidifica y puede calentarse, enfriarse o
permanecer a la misma temperatura. Durante este proceso, el aire
incrementa su humedad especifica y entalpia, y la temperatura inicial del aire
y del agua. Si se suministra suficiente agua en relacién con el aire, éste se

acercara a la saturacion.

Tbs (°F)

Fig. 2-8: Calentamiento y Humidificacion

Segun la figura:
a—-b : La temperatura del agua es menor que la del aire
a—-c 2 El agua esta a la misma temperatura que el aire.

a—d : El agua esta a mayor temperatura que el aire.
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Cuando el agua es relativamente poca, la linea “a - d” cae segun

indican los puntos “a—-d’ “.
2.3.-Sistemas de Aire Acondicionado

Podemos dividirlos de acuerdo a la forma en que se obtiene la
climatizacién del ambiente acondicionado vy las mas utilizadas son las
siguientes:

e Expansién Directa (DX).

e Sistemas Todo Agua

e Sistemas Todo Aire y
2.3.1.-Sistema de Expansion Directa (DX) .- El Sistema de Expansion
Directa aprovecha la temperatura, la presiéon y el calor latente de
vaporizacion del fluido refrigerante que evolucionan en el ciclo para enfriar el
aire que sera insuflado a las areas a climatizar. Para vaporizar el refrigerante
liquido, el calor latente de vaporizaciéon debe ser aplicado al liquido y es
tomado del aire que pasa a través del serpentin evaporador (ver fig. 2-1).

Los sistemas de climatizacion por expansion directa estan disponibles
como equipos de tipo ventana con capacidades de refrigeracion de menos
de 24,000 Btu/hr hasta grandes equipos compactos de mas de 100 Ton. de
refrigeracion. Pueden ser de construccion tipo Paquete en la que todos los
componentes, incluyendo los controles estan contenidos en el mismo
equipo, o de un sistema Split en el que el condensador y el compresor estan
contenidos en un gabinete (Unidad de Condensacion) en el exterior del
ambiente climatizado y el Serpentin de Enfriamiento y Valvula, no

necesariamente, dentro del edificio en la llamada Unidad Evaporadora. En
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este caso, las tuberias de refrigerante (lineas de liquido y de gas) deben ser
instaladas y aisladas (sélo la de gas) en obra.

2.3.2.-Sistema Todo Agua .- Este sistema consiste en utilizar como medio
refrigerante agua helada o salmuera que circula por el serpentin de
enfriamiento de los equipos terminales ya sean Fan Coils o Unidades
Manejadoras de Aire.

El agua helada es generada en forma remota en el evaporador de un
enfriador (Chiller). ElI enfriador, que es una maquina de refrigeracion
integrada, transfiere internamente el calor desde el evaporador al
condensador, donde el calor es descargado a la atmosfera por el sistema de
condensacion.

El agua helada que sale del evaporador es conducida hasta a los
serpentines de enfriamiento de equipos terminales (fan coils, unidades
manejadoras de aire, etc) que recogen el calor y humedad de los ambientes
acondicionados y lo transfieren por conveccion y radiaciéon al agua helada
que circula por ellos y que es nuevamente conducida al enfriador para
continuar el ciclo.

La fig. 2-9 muestra un Sistema de Agua Helada donde se puede
apreciar sus diferentes componentes. Es usado mayormente en sistemas de
grandes capacidades.

El principio de operacién se refleja en la siguiente figura:
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[

Condensador
Enfriado por
Alre

I I Compresor

@__

————————» Bomba de Agua Helada

Fig. 2-9: Sistema de Agua Helada

2.3.3.-Sistema Todo Aire.- Cuando se tienen sistemas de este tipo,
entonces se utiliza un equipo central de distribucion de Aire frio (Unidad
Manejadora de Aire por ejemplo) que por lo general esta distante del area
acondicionada y el aire es conducido a través de una red de ductos
metalicos hasta las zonas a climatizar.

La siguiente figura grafica este sistema.

Alre Fresco

Retomo de Alre

Fig. 2-10: Sistema Todo Aire del Tipo Multizona




CAPITULO Il

INGENIERIA DEL PROYECTO Y LA INSTALACION

3.1.- Caracteristicas del Proyecto .-
3.1.1.-Principio de Operacion del Sistema .-

El Proyecto Original, tal como fue concebido por los Proyectistas, se
explica en las siguientes lineas:

“El Sistema del Aire Acondicionado previsto es del tipo Agua-Agua,
considerando dos Unidades Centrales de Agua helada (Chillers) de 155
Toneladas cada uno, refrigerados por agua cuyas ubicaciones son en el
cuarto sétano del edificio.

Los Chillers se han previsto instalados en paralelo de manera que
funcionen ambos o uno de ellos para cualquiera de los pisos, segun la
demanda lo requiera.

Los chillers seran refrigerados por agua para lo cual se instalaran
sobre el Techo del edificio dos torres de enfriamiento de 155 Ton. de
capacidad, con una montante de agua de condensacién y retorno instalado
en un ducto de mamposteria.

La circulacion de agua helada se realizara a través de electrobombas
de agua helada de tipo volumen variable y presion constante para la red

secundaria, uno por cada unidad chiller y de la capacidad total de
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refrigeracion. Se ha previsto ademas el espacio para una tercera bomba que
estaria en stand by.

Se ha previsto ademas la instalaciéon de electrobombas de volumen
constante para recirculacion a través del chiller (red primaria).

El sistema de tuberias a instalar es de retorno directo con valvula de
dos vias, todas las tuberias estaran debidamente aisladas y equipadas con
valvulas de control para regulacion de caudal mediante microprocesador.

El general en el edificio se instalaran unidades evaporadoras del tipo
simple zona para la instalacion vertical en salas ubicadas en cada piso, salvo
el primer piso que tendra unidades fan coil colgadas sobre el falso cielo.

Desde las unidades manejadoras o fan coils saldran los ductos de
suministro de aire en planchas galvanizadas y aisladas con planchas de fibra
de vidrio de 1” de espesor aislandose los primeros 6m con aislamiento
interior para eliminaciéon de ruido en los ductos.

Se ha previsto la distribucién de los ductos en forma sectorizada de
manera de instalar dampers motorizados que regularan mediante
termostatos de forma de mantener hasta 4 zonas con temperaturas
independientes.

El retorno del aire se ejecutara considerando el falso cielo como
plenum de retorno para lo cual se ha instalado ducto de plancha galvanizada
de manera de conectar el plenum con la sala de maquinas.

En lo que respecta a la renovacién del aire del primer piso se ha
previsto instalar cerca de cada sala un inyector de aire tipo centrifugo y un

ducto galvanizado que permite inyectar aire del exterior a través de rejillas
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sobre el falso cielo, para los demas pisos las salas de aire acondicionado
tiene una rejilla con damper para toma de aire del exterior.

Con el control de la temperatura se instalaran sensores de
temperatura (termostatos) que regularan los motores damper de cada zona
tal como se observa en los planos.

El Ahorro de Energia se efectuara mediante dos formas:

e Electrobombas de Volumen Variable y Presién Constante
e Sistema Inteligente.

El control se efectuara a través de Valvulas de dos vias, la cual se
abre o cierran segun la carga aumente o disminuya. Ademas se instalara un
sensor de diferencia de presion entre la entrada y la salida de cada unidad
manejadora o fan coil mediante la cual se reducira la velocidad de la bomba
secundaria segun se requiera mayor o menor caudal de agua helada,
pudiéndose de esta manera ahorrar energia, por lo tanto las bombas
secundarias seran de tipo variable, mientras que existiran otras bombas
primarias que seran de volumen constante y que seran utilizados para
vencer la caida de presion en los chillers.

Se preveera ademas un sistema de control, inteligente para control de
unidades centrales, electrobombas de agua helada, unidades manejadoras y
torre de enfriamiento.

La secuencia de operacioén sera:
Unidades Manejadoras (UM) El programa de arranque y parada automatica

pondra en marcha cada UM basado en un programa previamente

establecido.
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Cuando cualquiera de las UM es arrancada el sistema pondra en
marcha la Planta de Agua Helada, activando primera la bomba de agua
helada y después que el sistema recibe la confirmacién de que existe caudal
de agua, el panel de control del enfriador es activado, un sensor de presion
en el ducto de suministro indicara la existencia de caudal de aire, en el caso
de que la unidad no arranque se genera un a alarma a través de un panel
localizado en el area de mantenimiento.

Un control, de entalpia de dos posiciones esta localizada en la toma
exterior, enviando una senal al sistema de control, el cual dicha senal con las
condiciones internas del edificio, en caso que las condiciones externas e
internas lo justifiquen, la compuerta de aire de retorno se cerraran y la de
aire exterior se abrira para permitir que siempre 100% de aire exterior entre
en el edificio.

La Planta de Agua Helada, Las Bombas de agua helada se alternaran
automaticamente y en caso de que fallen alguna arrancara la otra. En caso
de que falle alguno de los enfriadores sera indicada una alarma general en el
panel central.

El Sistema de Ventilacidn de Sétanos sera por medio de extractores
centrifugos a ser ubicados en el 5to Sétano en un ambiente destinado para
la ubicacidon de estos equipos, La toma de aire se ejecutara por medio de
rejillas en pisos y ductos enterrados de mamposteria conectados en sala de
equipos de extraccion. La descarga del aire se hara a través de ductos de

plancha galvanizada hacia el exterior.”
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3.1.2.- Especificaciones Técnicas del Proyecto (Equipos y Materiales)

Ver Anexo A
3.2.- Propuesta Técnica .-

Aqui se presentan los Principales Equipos, Materiales y Sistemas
Suministrados e Instalados en la Obra.

3.2.1.- Equipamiento Principal.-

Se indicara los principales equipos que fueron suministrados e
instalados y sus principales Caracteristicas Técnicas.
3.2.1.1.-Unidad Enfriadora de Agua (CHILLER)

El Equipo enfriador de liquido es una unidad integral completamente
ensamblado y probado en fabrica, cuenta con dos compresores de tornillo,
cargas de aceite refrigerante, y microprocesador para control del equipo.

El Compresor es de un tornillo con un rotor de tornillo principal que se
une con 2 rotores diametralmente opuestos. Los dos rotores que estan
exactamente opuestos producen 2 ciclos de compresién opuestos que
resultan en fuerzas balanceadas sobre el compresor.

El tornillo principal cuenta con 6 ranuras helicoidales y esta construido
de una fuerte aleacién de acero. Los rotores laterales cuentan con 11
dientes que se encuentran localizadas en los extremos opuestos del tornillo.
"Los rotores estan construidos de un compuesto impregnado de carbén. Los
soportes de los rotores son de hierro fundido".

El compresor es semi-hermético, el motor eléctrico esta sellado
herméticamente y es de tipo de induccién de jaula de ardilla enfriado por

refrigerante liquido.



23

Un sistema de inyeccidon de refrigerante se utiliza para sellar fugas
entre el lado de alta y baja presién.

El compresor cuenta con dos valvulas deslizantes para el control de la
carga.

El Evaporador es del tipo de expansion directa con barril de acero de
carbdn, y con placas para distribucién del agua de polipropileno para resistir
a la corrosion. Los tubos son sin costura y aleteados internamente de cobre.
Los cabezales del lado del refrigerante son de acero de carbén y son
removibles para permitir acceso a los tubos de cualquier lado. Cuenta con
puntos d ventilaciéon o purga para sacar el agua facilmente.

El Panel de Control cuenta con los elementos de arranque instalados
de fabrica: Fusibles en el circuito de control, contactores, secuenciador y
timers de arranque, proteccion de sobrecarga trifasica para el compresor y
un block de terminales para conexidn en el campo a un switch de
desconeccién remoto. También cuenta con terminales para el sistema de
control a 115 voltios.

El equipo cuenta con un sistema de control de tipo "MICROTECH"
basado en la temperatura del agua saliendo del evaporador.

El sistema de microprocesador incluye valvulas de expansion
electronica y utiliza una légica de control para proveer un control del
sobrecalentamiento optimizado de los circuitos de refrigerante.

El microprocesador calcula continuamente la presiéon oOptima del
evaporador y condensador para cada circuito basado en la capacidad en

cada compresor.
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El control cuenta con un teclado de 12 teclas y una pantalla de cuarzo
de 32 caracteres que da acceso a temperaturas, presiones, set points,
estados de operacién, horarios y alarmas.

El microprocesador muestra lo siguiente:

e Temperatura de agua entrando y saliendo del evaporador

e Temperatura de agua entrando y saliendo del condensador

e Presion y temperatura de refrigerante en el evaporador para cada

circuito.

e Presion y temperatura de refrigerante en el condensador para cada

circuito.

e Temperaturas en la linea de succion y sobrecalentamiento para

cada circuito.

e Temperaturas en la linea de succion y subenfriamiento para cada

circuito.

e Posicion de la valvula de expansion

e Programacion de set points y estados de operacion

e Mensajes de alarmas

El microprocesador incluye los siguientes accesorios:

e Switch para apagar unidad en caso de emergencia

e Algoritmo de control avanzado para la presion del condensador

e Control de bomba del evaporador a través de salidas digitales

instalados de fabrica.

e Salida para alarmas remotas



Presién de 0.1°F para set points

Pre-alarmas para acciones correctivas sin apagar equipo
Historia de las 5 dltimas alarmas

Modo para control manual

Modo de prueba para servicio

Funcién para carga suave

Dual set points para la temperatura de agua

Control de limite de demanda

Lead-Lag manual o automatico del control de los circuitos de
refrigerante

Horas de operacién y numero de arranques para cada compresor
Programacioén de horario por afio (Semanas, dias festivos) etc.
La memoria del panel de control no necesita baterias
Capacidad para conectarse a un sistema de control remoto
Protocolo abierto

sistema cuenta con las siguientes protecciones:

Pérdida de fase, inversion de fases, sobre y bajo voltaje
Proteccién a cada motor de cada compresor

Proteccidén al compresor de cada circuito por alta presion de
descarga

Proteccion contra congelamiento para cada compresor

Baja presion

Pérdida de flujo (Evaporador y Condensador)
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e Pérdida de refrigerante

e Falta de voltaje

e Falla de las valvulas de expansion

Dos Circuitos de Refrigeracion Independientes con un compresor por
circuito, valvula de expansion electronica, valvulas de servicio, valvula
manual para la linea de liquido con puerto de carga, filtro deshidratador
desechable, mirilla con indicador de humedad, valvula solenoide, valvulas de
purga, 450 Psig. (3,104 KPA) valvulas de alivio, linea de succion aislada.
Carga de gas refrigerante R134a.

Caracteristicas eléctricas: 220V-60HZ-3PH

Marca: McQuay
Modelo: PFS-210C
Ton: 155
kw/ton: 0.605
Evaporador

Caudal : 360 GPM
Entrada/Salida 54 | 44°F
Condensador

Caudal : 450 GPM
Entrada / Salida: 85°F/95°F
IPLV (Input Part Load Value) 0.556
Cantidad: 2

3.2.1.2.- Torres de Enfriamiento. —

Es del tipo inducido y flujo cruzado, descarga de aire vertical vy
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Carcasa construida totalmente de fibra de vidrio reforzado, bandeja colectora

de agua construida de fibra de vidrio reforzado, soportes y componentes

metalicos de acero inoxidable.
Marca:
Modelo:
Caudal:
Temperatura de entrada:

Temperatura de salida:

Temperatura de bulbo hiumedo:

Peso operando (Kg.):

Cantidad

PROTEC
PCT-175 (S/S)
450 GPM
95°F

85°F

76°F

2,171

2 unidades

3.2.1.3.- ElectroBombas de Agua y Accesorios.-

BOMBAS DE AGUA HELADA PRIMARIAS:

Marca :
Modelo :
Capacidad:
Altura:

Revoluciones:

Caracteristicas eléctricas:

Cantidad:

TACO

FE-3008

360 GPM

42 FtH20

1760 RPM
220/3/60Hz-7.5 HP

2 Unidades

BOMBAS DE AGUA HELADA SECUNDARIAS :

Marca:
Serie:

Capacidad:

TACO
FE-2513

360 GPM



Altura:

Revoluciones:

Caracteristicas Eléctricas:

114 FtH20

1760 RPM

220/3/60Hz-20 HP

Cantidad: 2 Unidades
BOMBAS DE CONDENSACION:

Marca: TACO

Serie: FE-3013

Capacidad: 450 GPM

Altura: 114 pies

Revoluciones: 1760 RPM

Caracteristicas eléctricas:

Cantidad:

220/3/60Hz-20HP

2 Unidades

Valvulas Multipropésito para la Descarga de las Bombas de Agua

Marca: TACO

Modelo: MPV-025 Y MPV-030
Diametro: 2"y 3

Cantidad: 2 y 4 respectivamente
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3.2.1.4.-UNIDADES TIPO FAN COIL

Marca MCQUAY Para ser instaladas dentro de falso cielo raso, del
tipo HIDEAWAY, modelos TSH y SHB. Todas las unidades cuentan con
ventiladores centrifugos silenciosos de doble ancho y doble entrada con
hojas inclinadas hacia adelante (FORWARD CURVE BLADES) de bajo nivel
de ruido fabricados en material no corrosivo, accionado por motor eléctrico

transmision directa o por fajas y poleas. Caja de mezcla y filtro para retorno.
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Los serpentines son de tubo de cobre y aletas de aluminio con
bandeja receptora de condensado y bandeja secundaria. Cada unidad fan
coil de aire contara con valvulas de 2 vias On/Off.

El control de las unidades seran mediante un termostato que actua
sobre la valvula de dos vias para controlar la temperatura en los ambientes,
comandados por el programa del Sistema de Control Inteligente.

Para el detalle de capacidades de cada Fan-Coil, ver hojas de

seleccion.
e FC-1-1
Modelo: SHB-301B
Optional 6 Row coil - 1 HP

Capacidad total: 87,541 BTU/HR
Capacidad sensible: 61,589 BTU/HR

Caudal de aire: 2,670 CFM

Caudal de agua: 17.5 GPM

Cantidad: 01 Unidad

e FC-1-2/FC-1-3
Modelo: SHB-201B

Optional 6 Row coil - 0.75 HP

Capacidad total: 55,887 BTU/HR
Capacidad sensible: 40,434 BTU/HR
Caudal de aire: 1,650 CFM
Caudal de agua: 11.2 GPM

Cantidad: 02 Unidades



FC-1-4

Modelo:

Capacidad total:

Capacidad sensible:

Caudal de aire:
Caudal de agua:

Cantidad:

FC2-1

Modelo:

motor

Capacidad total:

Capacidad sensible:

Caudal de aire:
Caudal de agua:

Cantidad:

FC-T

Modelo:

motor

Capacidad total:

Capacidad sensible:

Caudal de aire:

30

SHB-301B

Optional 6 Row coil - 0.75 HP
82,047 BTU/HR

56,877 BTU/HR

2,400 CFM

16.4 GPM

01 Unidad

TSH-101F

High capacity coil / high static

23,911 BTU/HR
17,741 BTU/HR
915 CFM
4.8 GPM

01 unidad

TSH-121F

Standard coil / High static

27,358 BTU/HR
20,107 BTU/HR

966 CFM
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Caudal de agua: 5.5 GPM

Cantidad: 09 Unidades
e FC-I

Modelo: SHB-121B

Optional 6 Row coil

Capacidad total: 39,984 BTU/HR
Capacidad sensible: 29,089 BTU/HR
Caudal de aire: 1,200 CFM
Caudal de agua: 8 GPM

Motor: 0.5 HP
Cantidad: 01 Unidad

e VALVULAS DE DOS VIAS ON-OFF
Marca: Siebe
Modelos: VA22-A11CO - %”
VA22-B11CO - 34"
VA22-C11EO - 1”7
Cantidades: 11, 2 y 2 respectivamente
3.2.1.5.-UNIDADES MANEJADORAS DE AIRE.-

Unidades totalmente ensambladas en fabrica los gabinetes estan
construidos en planchas de fierro galvanizado pesado (heavy gage),
contando con tapas removibles que permitan el mantenimiento y reparacion
de las partes componentes.

En la seccién enfriadora, el gabinete esta aislado en la totalidad de su

superficie interior con lana de vidrio de 1" de espesor con una densidad de
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1.5 Ib/pie3. y una conductividad térmica de 0.26 btu/hr. -pie2 (°F.pulg.) a una
temperatura media de 75°f. asi mismo el aislamiento en su superficie exterior
lleva una capa de neoprene que evita la erosién del aislamiento por accién
del aire. cuenta con una bandeja de drenaje, la cual recepciona y elimina el
agua condensada por el serpentin enfriador, esta bandeja es de plancha de
fierro galvanizado aislado térmicamente con material resistente a la
corrosioén.

El serpentin de expansién directa esta fabricado con tubos de cobre y
aletas de aluminio, asegurados mecanicamente. el ventilador es centrifugo
con aletas curvadas hacia adelante (sirocco) con ventilador opcional a no
mayor de 1,723 fpm de salida, bajo nivel de ruido, accionado mediante un
motor eléctrico, transmisién mediante fajas y poleas de paso variable.

Los motores eléctricos llevaran variador de velocidad para el sistema
de volumen variable.

El control sera por medio de valvulas de 2 vias, con actuador eléctrico

y termostato comandados por el sistema de control inteligente.

UM-2
Modelo: LSL-117
Optional FC
Capacidad total: 302,289 BTU/HR
Capacidad sensible: 219,052 BTU/HR
Caudal de aire: 8,670 CFM
Caudal de agua: 60.5 GPM
7 V2 HP

Motor:



Cantidad:

UM-T

Modelo:

Capacidad total:

Capacidad sensible:

Caudal de aire:
Caudal de agua:
Motor:

Cantidad:

UM-CI

Modelo:

Capacidad total:

Capacidad sensible:

Caudal de aire:
Caudal de agua:
Motor:

Cantidad:

Marca:

Modelos:

Cantidades:

1 unidad

LSL-117
Optional FC
346,334 BTU/HR
236,382 BTU/HR
8,460 CFM

69.3 GPM

7 %2 HP

9 unidades

LSL-122
Optional FC
418,916 BTU/HR
293,243 BTU/HR
10,990 CFM
83.8 GPM

10 HP

1 unidad

VALVULAS DE DOS VIAS ON-OFF

Siebe
VM-7213-401-4-10-1 %"
VM-7213-401-4-11-2"

1y 10 respectivamente
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3.2.1.6.- EXTRACTORES AXIALES Y CENTRIFUGOS

EA-01

Marca:

Modelo:

Motor:

Caudal de aire:

Cantidad:

1C-01

Marca:

Modelo:

Motor:

Caudal de aire:

Cantidad:

e EC-01

Marca:

Modelo:

Motor:

Caudal de aire:

Cantidad:

EC-02

Marca:

Modelo:

Motor:

Caudal de aire:

PENN

P10RA

0.08HP

255 CFM x 0.32” c.a.

1 Unidad

PENN

ZC10

1/4 HP

1,210 CFM x 0.4" c.a.

01 Unidad

PENN

ZC10

1/4 HP

350 CFM x 0.3” c.a.

1 Unidad

PENN

ZC10

1/4 HP

1,000 CFM x 0.35" c.a.

34
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Cantidad: 1 Unidad
e EC-S
Marca: PENN
Modelo: DYNAMO D30
Caudal de aire: 19,100 CFM x 2.6” c.a.
Motor: 20 HP
Cantidad: 3 unidades

3.2.2. Seleccion de Equipos.-

Se adjuntan las Hojas de Selecciéon Computarizada (Software) de los
principales Equipos. Ver Anexo B
3.2.3.- Sistema de Control Inteligente .-

La implementacién de un Sistema de Control Inteligente en una
instalacion de este tipo es importante y necesaria por lo siguiente:

e Permite al Operador mantener el Sistema dentro de las mejores
condiciones de operaciéon (temperatura, humedad, etc.), orientadas siempre
al Ahorro de Energia.

e Es una ayuda permanente al personal de Mantenimiento pues
previene acciones y anticipa revisiones y/o cambios de piezas y accesorios
de los equipos pues es capaz de monitorear y llevar histéricos de
parametros de operacion y ver tendencias de los mismos.

e Ayuda en la Evaluacibn de Problemas pues permite ver la
totalidad de los parametros que asocian al equipo, area o zona en

problemas.
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e Permite actuar en forma inmediata ante la presencia de fallas en
los equipos.

e Permite el acceso restringido a los usuarios es decir, solo las
personas autorizadas tienen acceso al sistema y a manipular los parametros
de operacién.
3.2.3.1 .- Descripcion del Sistema de Control .-

Los componentes que incluimos para realizar esta funciones son:

1 panel global GCM-8600 con su transformador

10 paneles microprocesadores MZ2-1E con sus transformadores

21 sensores de flujo de aire PC-301

11 sensores de presidon diferencial PP-8616 con sus transformadores,
estos nos envian una sefal analdégica a los paneles microprocesadores
donde se interpreta y ordena al variador de velocidad de la unidad
manejadora reducir su velocidad y por consiguiente la potencia del motor.

6 sensores de flujo de agua FS-1

2 sensores de presion diferencial Dwyer 645 para agua (bombas
secundarias). Estos sensores de presion diferencial detectan el aumento o
disminucion de la presidén en la linea de agua en funcion de la demanda y
envian una sefal analdégica a los paneles microprocesadores donde se
interpreta y ordenan a los variadores de velocidad modificar la velocidad del
motor de la bomba y por consiguiente un ahorro de la energia.

2 variadores de velocidad de 20 HP, 230V

10 variadores de velocidad de 7.5 HP, 230V

1 variador de velocidad de 10 HP, 230V
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Ademas de estos sensores y controladores es necesario el Software
respectivo y una interface grafica amigable para el usuario, para lo cual se
requiere los siguientes elementos:

1 computadora, printer y accesorios

1 software Signal de 20 pantallas, en ambiente Windows e
informacion en tiempo real.

El Sistema Inteligente propuesto tiene por finalidad tener un mejor
control del sistema en su conjunto asi como un ahorro de energia debido a la
optimizacién de parametros y recursos.

Con este sistema se controla y monitorea los siguientes equipos del
sistema de aire acondicionado

Se controla y monitorea los parametros basicos de funcionamiento y
operacion de los chillers a través del OPM (Open Protocol Master), el cual
entrelazara el sistema inteligente propio de cada chiller con el sistema de
control instalado para toda la red de aire acondicionado.

El sistema de bombeo de agua helada es primario-secundario, en el
cual las bombas primarias son de caudal constante y las de bombeo
secundario son de caudal variable.

Para las bombas de agua helada primaria y las bombas de agua de
condensacion el sistema inteligente marcara el arranque y parada de las
mismas e indicara el status de operacion y emitira una sefial de alarma si es
que ordend el arranque de las bombas y el indicador del status muestra que
esta en off. Para las bombas de agua helada secundaria que funcionan con

volumen variable, la variacion del caudal es a través del variador de
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frecuencia, que recibe una senal proporcional de un sensor diferencial de
presion conectado en la red de tuberias de agua helada ya que al abrir o
cerrase las valvulas de 2 vias la presién en la red de agua helada varia y el
cambio es detectado por este sensor,

El agua es enviada a las Unidades Manejadoras de aire y fan coils
que estan en los diferentes pisos del edificio, Las manejadoras de Aire
cuentan con unas valvulas de dos vias proporcionales, la cual abre o cierra
segun la sefial que reciba de la temperatura del aire de suministro que se
esta enviando a la sala. El control del variador del volumen se realiza en
forma similar a como se hace en las bombas de agua helada secundaria: un
sensor diferencial de presidn en la linea detecta el aumento o disminucidén de
la presion en el ducto segun se abra o cierren los dampers de control de
zonas, los que son gobernados y controlados por termostatos ubicadas en
cada zona en la que se dividié el piso. El arranque, parada, indicador de
status y la alarma en las unidades manejadoras de aire, fan coil, extractores
y ventiladores funcionan igual que para las electrobombas.

Instalada en la azotea se encuentran dos torres de enfriamiento las
que se encargan de evacuar el calor que se genera en los chillers. El
sistema inteligente ordena su arranque y parada.

Para los extractores de monéxido de carbono se tendra solo un
indicador de status pues la firma DMR se encargara de su control. (DMR
tuvo el contrato por la automatizacion de los servicios complementarios del

edificio: grupos electrégenos, iluminacion, tableros eléctricos, etc,.)
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La forma en que se instalan y conectan entre si los distintos controles
y dispositivos esta indicada en los Planos C1, C2, C3, C4, C5 y SI-1
adjuntos.
3.2.3.2.- Dispositivos y Elementos de Control .-

Se presentan a continuacién los principales controladores vy
elementos: sensores, actuadores, transmisores, etc.

Controlador de Red : Panel Global GCM-8600, que es el encargado
de organizar y manejar el resto de controladores locales. Desde este
controlador se puede tener acceso al resto de controladores locales sin
necesidad de una PC, pero por motivos de facilidad de operacién y para
poder almacenar la data necesaria es que se precisa de estos periféricos:
PC e impresora.

Panel Integrador SIM MTECH, este panel cumple la funcién de
“traducir” el formato de comunicacién que tienen los Microprocesadores de
los Chillers McQuay para que pueda haber la comunicacion con el Sistema
de Siebe. Esta comunicacion se da por intermedio del Panel McQuay OPM
(Open Protocol Master)

Controladores Locales Microzone Il, estos son controladores que
tienen la programacién para el control y operacién de los distintos equipos a
los que estan conectados mediante sensores, actuadores, etc. pero que
requieren de un controlador superior para coordinar esfuerzos (GCM 8600).

Sensor de presion Diferencial de Presion del tipo Digital para Aire :

PC-301
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Sensor de presion Diferencial de Presiéon del tipo Analégico para Aire :
PP-8616

Sensor de presion Diferencial de Presiéon del tipo Digital para Agua:
F61KB11

Sensor de presidon Diferencial de Presidon del tipo Analdgico para Agua
Dwyer 645-6

Sensor de Temperatura para inmersién en Ducto de Aire del tipo
Analégico: TS-5721-850

Los catalogos y Hojas Técnicas en el Anexo C.

3.3.- Ingenieria de la Instalacion .-

En esta seccion se comentan los incidentes y caracteristicas
particulares de esta Instalacion.

Por ser este un Proyecto en el cual se contrata a una empresa por el
Suministro e Instalacion de un Diseno ya establecido y coordinado en la
mayoria de requerimientos por parte de la obra Civil como puntos de
drenaje, puntos de alimentacion eléctrica, cimentaciones especiales, etc. se
comentaran los aportes al Proyecto y a la instalacibn asi como las
modificaciones que se tuvieron que realizar por limitaciones o
incompatibilidades del Proyecto mismo.

En la Parte Mecanica se hicieron varias modificaciones “normales”
dentro de este tipo de trabajos como cambiar algunas secciones de ducto,
evadir algun obstaculo en el recorrido, mover difusores, etc. sin embargo

hubo una que se merece ser tratada mas al detalle:
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De acuerdo a lo solicitado en el proyecto (ver 3.1.1) se deberia tener
un control de Entalpia de dos posiciones (on/off) que en caso de ser
meritorio abra al 100% el damper de toma de aire fresco de las UMA y cierre
completamente el damper colocado en el ducto de retorno de la Sala. Sin
embargo ésto no es posible por las siguientes razones:

El tamarfio de la toma de aire fresco no es suficiente para el caudal
total de aire necesario pues ahora el equipo se comportaria como un sistema
100% de aire exterior.

Dado que el damper de retorno estaria cerrado para que el equipo
tome 100% de aire exterior (de haberse solucionado el problema anterior)
entonces seria necesario colocar un alivio de aire en cada piso pues de otra
forma se estaria presurizando en forma por demas exagerada los distintos
piso en cuestion.

Seria necesario en todo caso suministrar e instalar un extractor de
aire que expulse este aire al exterior y mantener asi una presion adecuada al
interior de los ambientes climatizados.

Puesto que la solucién pasaba por hacer modificaciones en la
Arquitectura e instalaciones interiores y basicamente un desembolso de
dinero adicional el Propietario se decidi6 en acuerdo con el Proyectista,
Propietario y Contratista en no instalar dicho sistema y dejar los dampers en

accion manual.
Se modific6 ademas la secuencia de operacion del Sistema pues de
acuerdo éste la planta de frio deberia arrancar apenas se lance un fan coil o

unidad manejadora de aire lo cual no es viable puesto que estos equipos
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requieren una carga minima de operacion (25% de capacidad de uno de los
compresores) y por cortos periodos de tiempo lo cual no se da bajo este
principio. Estos puntos seran tratados mas adelante en la parte del Sistema
de Control Inteligente.

Antes de pasar a las modificaciones en el sistema de Control
Inteligente comentaremos un poco mas los lazos principales de control de
este sistema:

Control de Temperatura en los Ambientes Acondicionados de las
Unidades Acondicionadoras de Aire (UMA).- Como se indicé anteriormente
cada piso, para efectos de la distribuciéon del Aire Acondicionado, esta
dividido en cuatro zonas atendidas cada una de ellas por un ducto de
suministro de aire controlado por un damper en la salida de la UMA (Ver
Planos). ElI accionamiento de esta damper es gobernado por una senal que
le envia el termostato ubicado en cada zona y que es configurado a una
condicién de temperatura definida por los usuarios directamente sobre el
termostato.

Control de temperatura en los Ambientes Acondicionados por Fan
Coils.- El control se realiza a través del termostato de ambiente que abre o
cierra la valvula de dos vias que controla el paso de agua helada al equipo.

Control de Temperatura de Suministro de Aire.- Por ser éste un
sistema de volumen variable para la distribucién de aire, es fundamental que
la temperatura de suministro de aire se mantenga constante. Esto se logra
cuando se coloca un sensor de temperatura en el ducto de suministro de aire

a la salida del serpentin de enfriamiento de la UMA, este sensor transmite la
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informacién al controlador respectivo y se evalua la informacién recolectada,
como respuesta a esta senal analdgica el controlador actua sobre la valvula
de dos vias permitiendo o no el ingreso de agua helada pudiendo asi
mantener constante las condiciones del aire de suministro.

Control de Caudal de Aire en las Unidades Manejadoras de Aire.- La
variacion del caudal de aire se logra a través de un Variador de frecuencia
que modifica la velocidad de rotaciéon del motor modificando a su vez el
caudal de aire insuflado. La sefal que manda sobre el variador viene de un
sensor de presidon estatica del tipo analdégico que sensa la presion en el
ducto y la envia al controlador respectivo. En el controlador éste la compara
con el valor del set point respectivo y envia la sefal correctiva para oponerse
al cambio es decir, si la presidon se incrementa por sobre el set point
entonces disminuye las revoluciones y si la presiéon disminuye entonces
incrementa la velocidad de giro del motor para compensar el cambio.

Status de Operacién de las Unidades Manejadoras de aire, Fan Coils
y Equipos de Ventilaciéon.- Sirve para verificar si el equipo esta operando o
no, y se hace a través de un sensor de presion estatica de tipo digital que se
coloca a la salida del equipo y entrega un On si detecta una presién minima
en el ducto lo cual significa que existe flujo de aire y el ventilador del equipo
esta operando, mientras no detecte la sefal minima de presidon considera
que el ventilador esta apagado. Si previamente recibié la sefal de arranque
y la senal de este sensor sigue siendo Off entonces se emitira una alarma

para este equipo en la consola de control.
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Control de Caudal de Agua en las Bombas de Agua Secundarias.- Al
igual que en las UMA's se dispone de un sensor de presion analégico en las
linea de agua helada que reporta a un controlador y éste envia la senal
requerida al respectivo variador de velocidad.

Status de operacién de las Bombas de Agua.- Se realiza en forma
similar que en los ventiladores sélo que es dispositivo especial para agua.

Planta de Frio.- Distinto a la forma que indicaba el Proyecto se
hicieron algunas modificaciones a los criterios de Operacion de la Planta de
Frio ajustandonos a lo solicitado por el Cliente y a lo Técnicamente
requerido.

El Chiller posee su propio Microprocesador que controla su
funcionamiento y operacién para que se mantenga dentro de sus parametros
normales de operacidon. Aprovechando estas bondades el Chiller opera en
forma auténoma y es el Sistema Inteligente central el que le da la
“habilitacion” para que pueda entrar en operacion.

El Chiller ademas tiene entre sus recursos el control de sus
respectivas bombas de agua helada y de condensacion para seguir la
secuencia de arranque es decir, activa primero las bombas de condensacion
y luego las de agua helada y cuando confirmo flujo en los intercambiadores
de calor (evaporador y condensador) es que lanza los compresores.

La Torre de Enfriamiento entra en operacién (el ventilador) por un
control de presion de condensacion en el chiller con lo cual se logra

mantener las condiciones en un estado 6ptimo y con ahorro de energia.
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El Sistema de Control Inteligente tiene acceso de sdélo lectura al Panel
microprocesador del Chiller ya que el personal operador del sistema (en la
consola) no es necesariamente capacitado para manejar e interpretar los
diferentes parametros y variables de este tipo de sistema por lo que se corre
el riesgo de una mala operacion.

El horario de funcionamiento es definido en el Chiller mismo
(microprocesador) y cualquier cambio de éste se coordina con anticipacién
para hacer la variacion respectiva.

Por requerimientos del Propietario el Sistema Inteligente del Edificio
debe ser Centralizado lo cual significaba que los sistemas deberian estar
integrados:  iluminacion, tableros eléctricos, grupos electrogenos,
ascensores, aire acondicionado, etc. Esto lamentablemente no se puede
realizar tan facilmente por que al tener dos Contratistas para Dos Sistemas
de Control (por un lado Termosistemas/Siebe para la parte del Aire
Acondicionado y por otro DMR/Johnson Controls para la parte de Servicios
Complementarios) con productos y protocolos de comunicacion diferentes e
incompatibles, era practicamente imposible hacer esta integracién tal y como
la solicitaba el Propietario. Sin embargo se llegdé a una solucion aceptada por
todos: la comunicacidon de los Sistemas se plantearia para el Tema de
Ahorro de Energia del Edificio es decir, se plantearon tres niveles de
consumo de energia en el Sistema Johnson Controls y por cada nivel que se
superase se daria una senal al Sistema de Siebe en forma de senal digital

con lo cual se le aumentaria un grado Farenhait al set point de Agua Helada
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para disminuir el consumo del Chiller que es al final de cuentas el que tiene

mas consumo en un Sistema de Aire Acondicionado.



CAPITULO IV

ESTRUCTURA DE COSTOS

4.1 .- Costo del Proyecto .-

Ver Presupuesto ejecutado en Anexo D
4.2 .-Criterios para Estimar el Costo/Beneficio en un Sistema de Aire
Acondicionado

Hacer el Costo/beneficio en un Sistema de Aire Acondicionado es
bastante relativo pues el beneficio estd representado finalmente por el
incremento de la Productividad del Personal que esta laborando o va a
laborar y en otro por la comodidad que le puede ofrecer a sus Clientes
cuando va a sus oficinas a realizar algun tramite en particular.

Como vemos son factores que no son facilmente cuantificables pero
tomaremos algunos datos proporcionados por BOMA (Building Owners and
Managers Association) asociacibn americana de propietarios vy
administradores de edificios, quienes analizan el incremento de
productividad en el personal en base a facilidades que se le pueda dar al
personal y obtuvieron lo siguiente:

* Elevadores: Aumento del 11% en Productividad.

* Sistemas de Aire Acondicionado: Aumento en 18% en

Productividad.
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= Calidad de Aire: Aumento en 21% en Productividad.

= Acustica: Aumento en 26% de productividad.

Esto nos da una idea de los beneficios de un Sistema de Aire
Acondicionado conveniente disefiado e instalado, ademas de céomo
mencionaramos antes factores dificilmente cuantificables como el confort y

comodidad delos usuarios y clientes del edificio.



CONCLUSIONES

1.- El Proyecto fue Ejecutado adecuadamente y esta operando a plena
satisfaccion del Propietario.

2.- Las modificaciones realizadas al Proyecto estan trabajando como era de
esperar, previniendo problemas futuros y gastos inutiles.

3.- La correcta practica de la ingenieria asi como el empleo adecuado de
materiales y herramientas por personal técnico capacitado nos garantiza una
instalacion 6ptima desde todo punto de vista.

4 - El personal técnico nacional es capaz de asimilar rapidamente las nuevas
tecnologias y técnicas que llegan a nosotros via Proyectos de Envergadura y
adecuada capacitacion.

5.- Es imprescindible que la Elaboracién de Proyectos (Calculo, Analisis y
Disefio de Sistemas de este tipo) asi como la ejecucién e instalacion de
estos sistemas sea hecha por personal y empresas con cuenten con la
experiencia y conocimientos necesaria para dar soluciones técnica vy

econdmicamente adecuadas al Cliente
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ESPECIFICACIONES TECNICAS



OBikA

TE1 TTONICA GRIMALDO R ECIFIC AN TECNICA_ :
C7TA CORPORATIVA 4' No. CORRELATIVO |
| Cov. PAG. S5
15 MEMORIA DESCRIPTIVA QR LAS INSTALAGCIQNES MECANICAS.:
1.3.1 GENERALIDADES.-

La presente Memoria Descriptiva define las caracteristicas generales, parametros y
criterios de diseno para las Instalacnnes Mecanicas del proyecto correspondiente a la
oficina Corporativa Grimaldo del Solar de Telefonica del Peri ubicada en la esquina de
Grimaldo del Solar con Av. Benavides.

Las Instalaciones Mecanicas involucradas en el presente Estudio, comprenden:

. Sistema de Aire Acondicionado
Sistema de Ventilacion
Sistema de Petroleo
Sistema de Gas Propano
Equipamiento de Cocina

1.3.2 DESCRIPCION DE INSTALACIONES.-

1.3.2.1 Sistena de Aire Acondicionado -

Cormrezponde al Proyecto de Aire Acondicionado del Edificio para lo cual se adjuntan
parametros de calculo y descripcion del sistema a implementar.

1.3.2.1.1 Parametros de Disefo.-

Los siguientes son los parametros utilizados en el calculo del Aire Acondicionado:

Condiciones Exteriores - 86°F Bulbo Seco
80% Humedad Relativa

Condiciones Interiores . 72° F Bulbo Seco
50% Humedad Relativa

Coeficientes globales de transmision:

Pared Exterior © 0.40 BTU/M - pie2- °F
Pared Interior © 0.37 BTU/M - pie2- °F
Piso y techo interior © 0.43 BTU/H - pie2- °F
Techo Exterior © 0.45BTU/M - pie2- °F
Vidrio Interior © 1.20 BTUM - pie2- °F

Ganancias por ocupantes :
Sensible : 250 BTUH

Latente 220 BTUMH

—
= o ————————————
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1.3.2.1.2

1.3.2.1.3
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Cargas por lluminacion © 15 wim?
Aire de renovacion : 15 CFM/persona

Carga Térmica.-

El calculo de la carga térmica se ha efectuado teniendo como base los parametros de
disefoy siguiendo la metodologia de la ASHRAE.

La capacidad total calculada en el Edificio es de 335 Ton. de refrigeracion, sin embargo
se ha considerado un factor de simultaneidad de 0.9, con lo cual la capacidad es de
335 x 0.90 = 301 Ton., por tanto se ha considerado para efectos del disefio una

- capacidad total de 300 Ton. de refrigeracion.

Descrpcion General del Sistema.-

El sistema de Aire Acondicionado previsto es del tipo AGUA- AGUA. ccnsiderando
dos unidades centrales de agua helada (chillers) de 150 ton. cada una. refricerados por
agua cuyas ubicaciones son en el cuarto sétano del Edificio.

Los chillers se han previsto instalados en paralelo de manera que funcicnen ambos ¢
uno de ellos para cualquiera de los pisos, segun la demanda lo requiera.

Los chillers seran refrigerados por agua para lo cual se instalaran sobre el techo del
edificio dos torres de enfriamiento de 150 Ton de capacidad, con una montante de
aguade condensacion y retomo instalado en ducto de mamposteria.

La redirculacion de agua helada se realizara a través de electrobombas de agua
helada de tipo volumen variable y presion constante para la red secundaria, 1 por cada
unidad chiller y de la capacidad total de refrigeracion, se ha previsto ademas el espacio
para unatercera bomba, que estaria en Stand - by.

Se ha previsto ademas la instalacion de electrobombas de volumen constante para
redrculacidn a traves de chillers (red primana).

El sistema de tuberias a instalar es de retomo directo con valvula de 2 vias, todas las
tuberias estaran debidamente aisladas y equipadas con valvulas de control para
regulacion de caudal mediante microprocesador.

En general en el edificio se instalaran unidades evaporadoras del tipo sxrpple zonta p:r‘g
instalacion vertical . en salas ubicadas en cada piso, salvo el pAmer piso que tendra

unidades Foin-coil , colgada sobre el F.C.R.
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Desde las unidades manejadoras ¢ fcin-coils saldran los ductos de suminisiro de aire
en plancha galvanizada y aisladzs ccon planchas fibra de vidrio ce 17 de espesor,
aisldndose ios primeros 6 mts. con aisiamiento interior para eliminacion de ruido en los
ductos.

Se ha previsto la distnbucion de los ductos en forma sectorizada de manera de instalar
dampers motorizados que regularan mediante termostatos de forma de mantener
hasta 4 zonas con temperaturas inderendientes.

El retomo del aire se ejecutara considerando el FCR como plenums de retomo para lo
cual se ha instalado ducto de plancha galvanizada de manera de conectar el plenum
con la sala de maquinas.

- Enlo que respecta a la renovacion del aire del 1° Piso se ha previsto instalar cerca de
cada sala un inyector de aire tico centrifugo y un ducto galvanzado que permite
inyedtar aire del externor a través ce rejillas sobre el F.C.R., para los demas pisos. Ias
selas de Aite Acondicionado tiene una rejila con damper para ioma de aire del
exteror.

Para el control de la temperatura se instalaran sensores (termosiaics) que regularan
los motores dampers de cada zona tal como se observa en los glenos.

1.3.1.4 Ahorro de Enerqia.-

El ahorro de energia se efectuara mediante dos formas :
- Electrobombas de volumen variable y presion constante.

- Sistema inteligente.

El control se efectuara a través de valvulas de dos vias, la cual se abre o cierra
segun la carga aumente o disminuye. Ademas se instalara un sensor de diferencia
de presion entre la entrada y la salida de cada unidad manejadora o Fan-coll,
mediante la cual se reducira la velocidad de la bomba secundana segun se
requiera mayor o menor caudal de agua helada, pudiendose de esta manera
ahorrar energia, por lo tanto las bombas secundarias seran del tipo vanable,
mientras que existiran otras bombas primaras que seran de volumen constante vy
que seran utilizados para vencer la caida de presion en los chillers.

Se preveerd ademas un sistema de control inteligente para control de unidades
centrales, electrobombas de agua helada, unidades manejadoras y torres de
enfriamiento.
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La secundaria de operacion sera :

a) Unidades Manejadoras (UM)

El programa de arranque y parada automatica pondra en marcha cada UM,
basado en un programa previamente establecido.

Cuando cualquiera de las UM es arrancada, el sistema inteligente pondra en
marcha la planta de agua helada, activando primero la bomba de agua y
después que el sistema recibe la confirmacion de que existe caudal de agua. el
panel de control del enfriador es activado, un sensor de presion en el ducho de
suministro indicara la existencia de caudal de aire, en el caso de que la unidad
no'arranque, se genera un alarma a traves de un panellocalizado en el area de
mantenimiento.

Un control de entalpia de dos posiciones esta localizada en la toma externor,
enviando una senal al sistema de control, el cual dicha senal con las
condiciones internas del edificio, en caso que las conclusiones externas e
internas lo justifiquen, la compuerta de aire de retomo se cerrara y la de aire
exterior se abnra para permitir que 100 % de aire exterior entre en el edificio

b) Planta de Aqua Helada.-

Las bombas de agua helada se altemaran automaticamente y en caso de que
falle alguna, arrancara la otra, en caso de que falle alguno de los enfriadores,
sera indicada una alarma general en el panel central.

Sistema de Ventilaciéon .-

El sistema de ventilacion de los sétanos sera por medio de Extractores C_entqfugos
a ser ubicados en el 5° sotano en un ambiente destinado para la ubicacion de

la toma de aire se ejecutaria por medio de rejillas en piso y‘c'iuctos
Sala de Equipos de Extraccion. La

lancha galvanizada hacia el

estos equipos,
enterrados de mamposteria conectadas con
descarga del aire se hara a través de ducto de p

exteror.
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VENTILACION DE SOTANGCS.-

Extractor Centrifugo.-

Ventilador centrifugo totalmente equipado en fabrica. listo para funcionar una vez
instalado.

El tipo sera centrifugo, eje hcrizontal, con los alabes curvados hacia adelante. de
simple entrada.

Las czracteristicas de czpacidad, estan indicadas en el cuadro de caracteristicas

de equipos indicado en los planos. La caida de presicn exterior indicada en el
cuadro de capacidades solo incluye perdidas en ductos vy rejillas.

El ventilador sera construido y aprobado de acuerdo con las normas
intemacionales vigentes, tal como AMCA o similar y nacionales vigentes.
Construccion de facil reemplazo de las partes, debiencose realizar pruebas
estrictas en fabrnca de acuerdo con las nommas.

La unidad estara compuesta por un ventilador extractor, que incluye impelente y
carcaza y una armadura soporte de la unidad provista de tapas de proteccion,
sistema de accionamiento compuesto por el motor electrico. poleas, fajas y eje.

El ventilador debera ser de bajo nivel de sonido sera fabricado integramente de
planchas de acero negro.

El impelente tendra hojas inclinadas hacia adelante y debera ser balanceado
estatica y dinamicamente en fabrica.

La carcaza sera de diseno aerodinamico, llevara collares integrados a la entrada
y salida de aire para una facil instalacion al ducto de entrada y descarga de aire.

Tendra ademas perfiles de refuerzo de acero negro, soldados.

El motor eléctrico sera construido segun standard NEMA, para conectarse a la
red de 220 V, 60 Hz, 3 fases 6 1 fase, girando a 1750 RPM, cuya potencia sera

mayor al BHP requerido por el ventilador.

Debera ser del tipo abierto con ventilacion incorporada, con proteccion contra
goteos y salpicaduras, el aislamiento sera clase F para uso tropical.
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El accionamiento del rodete sera mecianie ui: sisiema ce ccieas acanaladas de
paso regulable para permitir vanacion cel czudal y fajas en V', seleccionadas de
acuerdo e la potencia y velccidad del mctor con un factor ce seguridad minima
de 1.4.

Las poleas seran fijadas al eje mediante chavetas de seccicn cuadrada.

El sistema de regulacion de tension de la faja se hara desplazando el motor
sobre unos reles acanalados y ajustados mediante pemos a su base.

El rodete estara fijado a .un eje de acero de alta resistencia y éste estara
soportado por cos chumaceras con rodamientos auto alineantes, de larga
duracion, lubricados con grasa, sellados para evitar contaminaciones.

El ventilador estara montacdo y empemado sobre un basticor construido de
planchas dobladas y perfiles de acero soldadas entre si.

La base del motor estara scportado por unos rieles ubicados a media altura del
bastidor en los cuales se podra desplazar para efectos de su regulacion.

Asi mismo las chumaceras descansaran sobre la parte supenor del bastider vy
estaran fijadas mediante pemos.

El bastidor dispondra en su base para ser anclados a la cimentacion.

El acabado final de las planchas y estructura sera con dos manos de pintura
anticorrosiva y dos de esmalte final.

Las soldaduras y elementos no galvanizados seran galvanizados previamente en
frio con base de zinc-epoxica.

Se suministrara un arrancador magnético directo, con contactos auxiliares para
mando a distancia, con proteccion térmica contra sobre carga en las tres fases y
botonera de mando arranque parada en gabinete de acero esmaltan al homo.
En capacidades de acuerdo con la capacidad del motor. Detera incluirse el
microprocesador o PLC respectivo para procesar las sefiales de operacion o

falla.

Se suministrara asimismo las conexiones eléctricas desde el taplero dejaqo por el
contratista, en conductores THW, y con tuberia de fierro galvanizado flexible, que
deberan estar conformes con el C.E.P.

¢

-
'
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23.1.2 Ductos Subterraneos.-

Construidos por la obra civil en los recomdos y dimensiones indicados,
intenormente deberan tener lzs capas pulidas y conservar la forma rectanguler
ce su seccion para lo cual se debera coordinar debidamente con la ubicacion de
columnas, zapatas y sobrecimientos.

2.3.1.3 Damper de Requlacion.-

En los lugares previos a rejillas de extraccion de piso de los ductos subterraneos
se debera instalar reguladores metalicos de caudal con dispositivos de ajuste de
la hoja para 25, 50 75 y 100%, tal como se muestra en detalles.

2.3.1.4 Rejillas en Pisos.-

Seran de las dimensiones indicadas en plano y construidas con platinas de acero
negro de 2" x 1/4", galvanizadas integramente y con acabzdo ce esmalte epoxico

negro.
2.3.2 SISTEMA DE AIRE ACONDICIONADO
2.3.2.1 Chiller Enfriador de Agua.-

Enfriador de agua totalmente equipado en fabrica, listo para funcionar una vez
instalado para trabajar a nivel del mar.

Seran tipo tomillo con condensador enfriado por agua, incluyendo todos los
equipos para el ciclo de refrigeracion en un solo paquete con refngerante HFC-
1343, o R-123.

La unidad tendra 150 toneladas de refrigeracion minimo. desde una temperatura
¢ del aire exterior de hasta 85°F con un flujo de agua a razon de 2.4 gpm/ton a

44°F.

La unidad comprende compresores gemelos semi-hermeticos tipo loml!lo,
intercambiadores de agua helada - refrigerante y agua de cgndensacxon-
refigerante con sus unidades de ventilgcién forzada, tuberias paravel
refrigerante con su valvula de expansion, asi mismo Iqs controles y achgsonﬁ;
para su instalacion completa, segun se detalla mas adelante. Todo e

ensamblado en un gabinete metalico.
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Condiciones electricas Zel lugar 220V 60 c. 3 fases.

El gabinete tendra una estructura znqular de acero de 1/4" ce espesor,
aproximadamente, con sus uniones electrosoldadas, con paneles de planchas
Ce acero de 2 mm. de espesor y fijados a la estructura mediante tomillos.
Estara protegido por dos capas de pintura anticorrosiva y esmalte.

a)

Compresor y Motor.

Deberan ser del tipo tomillo compresores gemelos semi-hemmeéticos con
silenciador intemo y valvula check, disenado para un funcionamiento
silencioso y para compnmir R-134a o R-123 en rangos de presion
resultantes de las temperaturas de succion y descarga indicadas. La
carcaza y los cilindros seran de fundicion, todas las partes tendran un
circuito para su correcta lubnicacion la que sera impulsada por una bomba

- de desplazamiento positivo, autocebante desde el carter de

almacenamiento, vendra equipada con un visor para el nivel de aceite y
un colador en la succion. El carter tendra tapas de inspeccion y un
calentador de aceite incorporado el cual regula la viscosidad del aceite
antes del arranque.

El motor eléctnico sera hermeético de alto toque para trabajo pesado,
operara a 1750 rpm., podra ser enfriado por el gas el cual circulara entre
el estator y el rotor. Con capacidad para trabajar en un +/- 10% de la
tension de la placa y tendra un sistema de proteccion de sobre carga de
estado solido en el tablero de control.

Evaporador.-

Sera del tipo de expansion directa, los tubos del evaporador seran de
cobre sin costura, expandidos en sus terminales a las planchas de
fijacion, de acuerdo al codigo ASME para recipientes a presion no
inflamables, disenado para la presion de trabajo de 225 PSIG. en el lado
de agua con pruebas hidraulicas segun nomas. El aislamiento exterior
sera a base cloruro de polivinilo con un espesor minimo de 3/4" (K=0.28).

El evaporador sera protegido contra congelamiento mediante
calentadores de resistencias eléctricas. Las valvulas de drenaje de agua

seran incluidas.

Debera incluir dos circuitos independientes de refngerante, ademas de un
punto de drenaje y alivio para el evaporador.
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Condensador -

Los serpentines del condensador enfriados por agua -seran de tutos de
cobre sin costura con aletas de aluminio ajustadas mecanicamente.

El condensador sera aislado ccn espuma de cicruro de polyvinilo de
celula cerrada de 3/4” (K= 0.28).

Panel de Control.-

Panel de control con proteccion contra intempene, tendra puerta
abisagrada para acceso; con los siguientes instrumentos, controles, y

dispositivos de segundad:

Manometros indicadores de la presion de evaporacion vy
condensacion.

Manometros indicadores de la presion de succion y descarga de
aceite.

Interruptor de seguridad controladores de baja y alta presion del
refrigerante.

Interruptor de seguridad de baja presion de aceite.

Interruptor de alta temperatura del motor.

Termostato controlador de temperatura de agua helada en el retomo
para parada y arranque del compresor.

Interruptores de flujo de agua helada.

Horometro.

Ahomrador de energia.
Panel de control electronico con “"Microprccesador’, —switch

Local/offremote, y pantalla de diagnostico en 2 lineas de 24
caracteres por linea con teclado.

Debe ser capaz de llevar a cabo las siguientes funciones:

Cambio automatico de compresor lider/esclavo . ’
Control de capacidad basado en la temperatura de salida del fluido
enfriado en cuenta la temperatura de retomo del fluido ‘

Limitar la pendiente de ajuste a la temperatura del fluido enfriado en
el aranque en un rango ajustable de 0.11°C a 1.1°C (0.2°F a 2° F)
por minuto para prevenir excesivos picos de demanda.al arranque.
Programacion de tiempos de arranque/parada de siete dias para

bombas y chillers.
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e) Panel de Fuerza.-

Panel de fuerza en gabinete metalicc ccn acabado anticorrosivo, debera
incluir los siguientes elementos:

Interruptor magnetico de 220 VAC.
Arrancador por autotransformador ademas de contactores
magneticos temporizador y reles termicos de sobrecarga.

- Botoneras de arranque y parada, luces de senalizacion integrada
con las torres de enfnamiento.
Secuencializader automatico de arranque.
Dispositivos completos para la desconexion y alarma visual audible
del equipo por las anormalidades detectadas de los sensores.
Alambrado en fabnca y bomeras de fuerza y de control.

f) Diaanosticos. -

El modulo de visualizacion de datos, debe ser capaz ce mostrar, puntos de
ajuste, tiempo, estado del sistema (incluyendo temperaturas. presiones y
porcentajes de carga), y cualquier alarma o condicion de glerta.

El modulo de control, unido al microprocesador, debe ser capaz de
mostrar las salidas del test de arranque para venficar la operacion de
todos los switch, sensores, potenciometros, ventiladores y compresores

antes del arranque del chiller.

g) Sequndades.-

La unidad debe estar equipada con todos los componentes necesarios, v
unidos al sistema de control deberan proveer a la unidad proteccion para

enfrentar lo siguiente:

Pérdida de carga de refrigerante
Rotacion inversa

Baja temperatura de fluido enfriado

Baja presion de aceite (en cada circuito)
Desbalance de voltaje

Cormmente a tierra

Sobrecarga témica

Alta presion sobrecarga eléctnca
Pérdida de fase

Desbalance de cortiente




—

OB : O T = SRR
R TELEFUr'iCA GRIMALDO ESPECIFICACIOMN TECNICA
OFICI"A CCRPORATIVA P
‘ ..z, CORRELATIVO
CAPD. PAG. DE ;
h)  Caracieristicas de Qoeracion -
La unidad debe ser capaz de arrancar con temperaturas ce agua de
entraca al evaporador de hasta 35°C (95° F).
El postor debera incluir en su propuesta, catalogos y especificaciones
completas de cada uno de los equipos y accesoros a instalarse
El fabricante debera proveer luego de la aceptacion de la propuesta
catalogos y manuales de operacion y mantenimiento de cada componente,
catalogo de partes y lista completa de repuestos de los que debe asegurar
4 Su suministro.
2322 Unidad Acondicionadora.-

Cada unidad de aire acondicionado sera totalmente equipada en fabrica, lista
para funcionar una vez instalada.

Sera una unidad tipo "Manejadora de Aire" (Air Handling), simplezona.

Las caracteristicas de cada equipo estan indicados en el cuadro general de
equipos, mostrada en planos.

La unidad sera fabricada y probada de acuerdo con las normas intemacionales
vigentes tales como ASHRAE, AMCA o similar vigentes. Construccion de facil
reemplazo de las partes, debiéndose realizar pruebas estnctas en fabrica de

acuerdo con las normas.

La unidad de refrigeracion estara compuesta basicamente por una unidad de
ventilacion simple o duplex, accionados por motor eléctrico, un serpentin de
enfriamiento con agua helada, en un gabinete de acero.

Los ventiladores deberan ser tipo centrifugo de bajo nivel de sonid‘o de 61 a 65
méaximo. Sera fabricado integramente de planchas de acero galvanizado.

Velocidad de descarga maxima de 1800 FPM.

El impelente tendra aletas inclinadas hacia adelante y debera ser balanceado

estatica y dinamicamente en fabrica.
La carcaza sera de diserio aerodinamico.

Tendra ademas perfiles de refuerzo de acero galvanizado, soldados y sujecion
de la carcaza al gabinete.
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El motor eléctrico sera construido segun standard NEMA, para conectarse a la
red de 220 v. 60 Hz., 3 fases, girando a 1750 RPM. cuya potencia sera mayor al
BHP requendo por el ventilador.

Debera ser del tipo abierto con ventilacion incorporada, con proteccion contra
goteos y salpicaduras, el aislamiento sera clase F para uso tropical.

El accionamiento del rodete sera mediante un sistema de poleas acanaladas, de
paso regulable para permitir variacion del caudal y fajas en "V, seleccionadas
de acuerdo a la potencia y velocidad del motor con un factor de segundad
minimo de 1.4.

Las poleas seran fijadas al eje mediante chavetas de seccion cuadrada.

El sistema de regulacion de tsnsion de la faja se hara desplazando el motor
scbre unos reles acanalados y gjustados mediante pemos a su base.

Los rocetes estaran fijados a un eje de acero de alta resistencia mediante
chavetas o prisionero y este estara soportado por dos o mas chumaceras con
rodamientos auto- alineantes, de larga duracion, lubricados con grasa, sellados
para evitar contaminaciones.

El serpentin de enfriamiento sera construido con tubos de cobre tipo "K' sin
costura y aletas de aluminio. Sera seleccionado para una velocidad de paso de
aire no mayor de 525 pies/min. y con un flujo de agua a razon de 2.4 GPM. por
tonzslada de refngeracion y temperatura de ingreso de agua de 42°F.

E! serpentin no debera procucir czida de presion mayores de 20 pies de el fiujo
ds agua dafarminado.

Tiirs de alre sera del upc .2vzz = 2 27 d= espesor construdo d2 un conjunt
2 mzlias especiales de aluminic traslapadas para un regiman de retencion ce
0vo no menor de 180 gr/pie 2. v 70% de eficiencia a una veocidad de paso ca
ir2 g2 5300 pies/min. instalado = =s canales portafitros del gzbinata

Q

guD

La unidad contara con ccmpuar2as tipo persiana. construidzs con plancha d=

acero galvanizado esmaltadc gue modulan la temperatura d= are de salida cz|

eguipo restringido o aumentancc el paso de aire por el serpentin y al mismo
tiz~-2 gymentando o restnngi=~do, respectlvamcm‘s> =] paso de aire dir=z0
“:d: 'z descarga. Estas comouertas contarit 120 03 MBISNISMOS S

"""""" :amiento para ser operacss cor un modutrol

C_/..,\_/ =
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El gabinete comprendera de una estructura angular de acero y recubrimientc de
planchas de acero galvanizado cebidamente entomillados s la estructurz
mediante tcmillos autorroscanies cadmiados. El gabinete cebera tener
dimensiones convenientes de zcuerdo a las velocidades de fiujo de aire y
recomendaciones de normas descritas.

Sera _totalmente aislado con lana ce vidro tipo compacta de 1" de espesor
matenal equivalente debidamente protegido con mailla de alamcre y laminas de
plastico.

Tendra bocas con collares para la descarga del aire.

El acabado de ventiladores, estructura, compuertas y gzbinete serd con dos
manos de pintura anticorrosiva y dos manos de esmalte.

Esta unidad podra ser instalada en el exterior del gabinei2 y contara con
bandeja de recoleccion con plancha de aluminio.

Los equipos incluiran un termostato, detector de humos en el retomo y con
damper de cierre del equipo en caso de la actuacion de Ics pnmeros, estas
unidades daran la alamma respectiva.

Se suministrara un arancador magnetico directo para motores de hasta 6 HP.
inclusive, y sistemas de arranque estrella tnangulo para mayores. con contactos
auxiliares para energizar la valvula solenoide para mando a distancia, con
proteccion térmica contra sobre carga en las tres fases y botonera de mando
arranque-parada en gabinete de acero esmaltado al homo. En capacidades de
acuerdo con la capacidad del motor.

Se suministrara asimismo las conexiones eléctricas, en conductores THW. y
con tuberia de fierro galvanizado, que Jeberan estar conformes con el CEP.

El postor debera incluir en su propuesta, catalogos y especiﬁcaciqnes completas
de los equipos, accesorios a instalarse, con las curvas de funcionamiento del

extractor.

El fabricante, debera proveer luego de la aceptacion de la propuesta, catélg>gos
y manuales de operacion y mantenimiento de ca.da componente, diseno Yy
recomendaciones de montaje, catalogos y partes y lista completa de repuestos

los que debe asegurar su suministro.

o

\
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Electrobomktas de Aqua Heiada.-

Bomba para recircuisc:icn de agua helada (ctalmente equipada por st
fabricantes, lista parea furcionar una vez instalada.

El tipo sera bomba centrifuga. eje honzontal de irpelente rotativo,
impulsada por motor electrico.

El liquido a bombear sera agua helada.

El caudal sera de 360-G.P.M.

Altura dinamica total de S0 pies.

La velocidad de la bomba debera ser de 1750 RPM maximo.
El maximo NPSH permitido sera de 20 pies de agua.

La bomba sera construida de acuerdo a las ncrmas intemacionales
vigentes. Construccion de facil reemplazo de las partes, debiéndose
realizar pruebas estrictas en fabrica de acuerdo con las normas.

La caja y el impelente seran construidos de fierro fundido de alta calidad y
resistencia a la tension, disefiados para la maxima eficiencia de bombeo.

Elimpelente sera maquinado y balanceado estatica y dinamicamente.

La bomba llevara conexiones de tuberias para la succion y descarga con
bridas segun especificaciones ANSI B16.5. o similar. Ademas estara
provisto de una base unido a la carcaza de la bomba, del mismo matenal

para su instalacion.

Estara provisto de sello de prensa estopas con empaque de asbesto
grafitado para temperaturas de trabajo de hasta 250°F

Seran resistentes a la abrasion y corrosion y de facil mantenimiento.

Los rodamientos estaran fijados en un block de fierro fundido y seran del
tipo de bolas, lubricados con grasa y protegidos del polvo mediante sellos

en las tapas.

Debera tener estricto acabado anticorrosivo y acabado final con esmalte.

El motor eléctrico, sera construido segun Standard NEMA.. de 20 HP

minimo a 1800 RPM., 3 fases, 60 ¢/s. 220 voltios. .
Debera tener ventilacion propia y protegido de goteos y salpicaduras. El

aislamiento sera tropicalizado.
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El acoplamierio de motor a bomba sera direclo, 1po flex... . _Iiacc
adecusczmente para la carga de la bomba y velccidad del moicr y estara
protegidc pcr una cubierta de seguridad.

Las bombas seran instaladas y alineadas sobre una base ce concreto
montada sobre resortes aisladores de 1-1/2" de deflexion. La tase debe
tener dos veces el peso combinado de la bomba, motor y base que
sostiene.

Se instalaran conexiones flexibles en la succion y descarga de bomba.

El motor y la bomba estaran montados sobre una base comun fabricada
en acero, provista- de agujeros para anclaje. Tendra tratamiento
anticorrosivo y acabado en esmalte.

i El postor debera incluir en su propuesta, catalcgos y especificaciones
completas de cada uno de los equipos, accesorios a instalarse, con las
curvas de funcionamiento de la bomba.

El fabricante debera proveer luego de la aceptacion de la propuesta,
catalogos y manuales de operacion y mantenimiento de cada componente,
diseno y recomendaciones de montgje, catalcgos de partes y lista
completa de repuestos los que debe asegurar su suministro.

2.3.24 Electrobombas de Aqua de Condensacion.-

Bomba para recirculacion de agua de condensacion totalmente equipada
por su fabricantes, lista para funcionar una vez instalada.

El tipo sera bomba centrifuga, eje horizontal de impelente rotativo,
impulsada por mctor =2lecincs

Elliquido a bombear sera agua helada.
El caudal sera de 450 G.P.M.

Altura dinamica total de 120 pies.

La velocidad de la bomba debera ser de 1750 RPM maximo.

El maximo NPSH permitido sera de 20 pies de agua.
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La bomba sera ccnstruida de acuerdo a las nocrmas intemacionales
vigentes. Construccion de facil reemplazo de las partes, debieéndose
rezlizar pruebas estnctas en fabnca de acuerdo con las normas.

La caja y el impelente seran construidos de fierro fundido de alta calidad vy
resistencia a la tension, disenados para la maxima eficiencia de bombeo.
El impelente sera maquinado y balanceado estatica y dinamicamente

La bomba llevara conexiones de tuberias para la succion y descarga con
bridas segun especificaciones. ANSI B16.5. o similar. Ademas estara
provisto de una base unido a la carcaza de la bomba, del mismo material
para su instalacion.

Estara provisto de sello de prensa estopas con empaque de asbesto
grafitado para temperaturas de trabajo de hasta 250°F.

Seran resistentes a la abrasion y corrosion y de facil mantenimiento

Los rodamientos estaran fijados en un block de fierro fundido y seran del
tipo de bolas, lubricados con grasa y protegidos del polvo mediante sellos
en las tapas.

Debera tener estricto acabado anticorrosivo y acabado final ccn esmalte.

El motor eléctrico, sera construido segun Standard NEMA.. de 22 HP.
minimo a 1800 RPM., 3 fases, 60 c/s. 220 voltios.

Debera tener ventilacion propia y protegido de goteos y salpicaduras. El
aislamiento sera tropicalizado.

Las bombas seran instaladas y alineadas sobre una base de concreto
montada sobre resortes aisladores de 1-1/2" de deflexion. La base debe
tener dos veces el peso combinado de la bomba, motor y base que

sostiene.
Se instalaran conexiones flexibles en la succion y descarga de bomba.

El acoplamiento de motor a bomba sera directo. tipo flexible, diseﬁadq
adecuadamente para la carga de la bomba y velocidad del motor y estara

protegido por una cubierta de seguridad.

El motor y la bomba estaran montados sobre una base comUn fabricada
en acero, provista de agujeros para anclaje. Tendra tratamiento

anticorrosivo y acabado en esmalte.

or debera incluir en su propuesta, catalogos vy especificaciones

El post .
; ccesonos a instalarse, con las

completas de cada uno de los equipos, a
curvas de funcionamiento de la bomba.

\ Ho. CORRELATIVO

'!
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El fabncante debera prcveer luegc de la aceptacion de la propuesta,
catalogos y manuales ce cperacicn y mantenimiento de caca cmponente,
diseno y recomendaciones de montaje. catalogos de partes y lista
completa de repuestos los que debe asegurar su suministro

Torre de Enfriamiento.-

La torre de enfriamiento sera de tiro inducido, disefo tipo "botella” con entrada
de aire de 360°, ventilader axial y descarga vertical, de 150 toneladas de
capacidad, armadura estructural y paneles de la carcaza deben ser disefiadas
para operacion con carga y debe ser capaz de soportar velocidades del viento
hasta 200 km/h.

Carcaza moldeada de material de poliester de fibra de vidrio reforzada (FBP)
resistente a la cormosion; fabricada de una sola pieza.

La bandeja tambien moldeada de una sola pieza y de poliester de fibra de vidno
reforzada (FRP), bandeja provista con conexiones por ingreso de agua de 8" &,
salida de agua de 8" J, agua por reposicion de 1.1/4" J rebose y drenaje de

3" Q.

Debera incluir los siguientes accesorios minimos : colador, valvula de reposicion
con flotador y dispositivo para regular el nivel del agua.

El llenado en tuberia de PVC con arreglo circular, de calidad retardante a la
flama tipo ASTM Standard E - 84 con rango menor a 25.

El ventilador sera del tipo axial de aletas multiples indicadas, para trabajo
pesado; con eje soportado con cojinetes de balas de lubricacion permanente,
todos los cojines disefiados para un funcionamiento minimo de 40,000 horas. El
ventilador y el motor debera ser soportada en estructura de acero. incluyendo

una guardera protectora.

La distribucion de agua interior sera mediante sprinklers. | o
La torre debera incluir uso escalera metalico por inyeccion y mantenimiento de

motor y ventilador que se ubiquen en la parte superior del equipo.

Se incluira sistema de ablandamiento adecuado para las .torres.de enfﬁamler1to,
ademas del tratamiento quimico del agua para el funcionamiento inicial y la
operacion de 12 meses continuados tanto en el agua helada como en el agua

de condensacion.
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2.3.26 Sistema de Control Inteligente a Instalar.-

Se proveera ademas un sistema inteligente para el control y monitoreo de los
siguientes equipcs:

Unidades centrales de enfmamiento de agua
Electrobombas de agua helada

Unidades manejadoras de aire

Ventiladores

Torres de enfnamiento

Electrobombas de agua de condensacion

Las caracteristicas generales del sistema son:

HARDWARE:

Estacion de Trabajo (PC):

Todas las estaciones mostradas en planos o indicados en las especificaciones,
deben incluir la siguiente configuracion como minimo:

Microprocesador Pentium 166 Mhz o mayor
32 MB de Memona RAM

512 KB de Memoria Caché

2.1 GB de disco duro

Monitor a color de 17" SVGA

Lectora CD 12x

Lectora de discos 3.5" (1.44 Mb)

Dos puertos paralelos, dos puertos seriales y un puerto para mouse
Mouse y Teclado

Software Multitarea Windows NT

Impresora de reportes y alarmas

El sistema propuesto podra soportar multiples estaciones de trabajo PC, todas
conectadas entre ellas a traves de una red LAN.

BUS de comunicaciones:

El bus de comunicaciones debera ser un cable de tres conductores con
aislamiento metalico para eliminacion de ruidos. El protocolo de comunicaciones
EIA Standard RS-485 debera ser empleado u otro compatible.
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SOFTWARE.

Software de Oceracion:

Se debera proveer software de operacion multitarea para todas las estaciones
de trabajo, como se muestra en los documentos del contrato. Versiones para
simple usuano deberan incluir software completo, incluyendo la base de datos.

La version multiusuarno trabajara como servidor, y todas las otras estaciones PC
(locales y remotas) trabajaran como clientes instalados en una red local en
comunicacion con su servidor. Las estaciones remotas PC, seran conectadas al
servidor via marcacor telefonico en la red.

CONTRASENAS

El sistema propuesto sera capaz de soportar un minimo de 100 contrasenas
para los operacores. Cada operador debe tener asignado un nivel de acceso.
Cada nivel de acceso sera personalizado para tener el acceso a las funciones
de control requendas del menu o a todas las funciones disponibles (p. Ejemplo
soOlo observador, capacidad para forzar puntos de ajuste. etc). Cada nivel de
acceso del operador sera demas personalizado en funcion a la asignacion de
restricciones de control para areas distintas (acceso total en un edificio, solo
observador en otro, y programacion personalizada en otro)

INTERFASE DEL OPERADOR:

Este sera transparente la operador cuando la estacion sea un cliente o un
servidor (no aplicable a version simple usuano). El sistema propuesto incluira
pantallas con formato estandard en Windows, comandos, convenciones de
menu y ventanas de dialogo. El operador tendra acceso a todas las ordenes de
ayuda mostradas.

233 DUCTOS.-

Se fabricaran e instalaran de conformidad con los tamaﬁos y recom’d_os
mostrados en planos, la totalidad de los ductos metalicos para Aire
Acondicionado.

El Contratista debera verificar las dimensiones y comprobar que no existiran

obstrucciones, proponiendo alteraciones en los casos necesanos y sin costo
adicional, los que estaran sujetos a la aprobacion del Ingeniero Supervisor.
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Para la construccion de los ductos se emplearan planchas de fierro galvanizadc

de la mejor calidad, ARMCO tipo zinc- grip o similar.

En general, se seguiran las normas recomendadas por la Sociedad Americanz
de Ingenieros de Aire Acondictonado y Ventilacion.

Para la ejecucion de los ductcs se seguiran las siguientes instrucciones:

Ancho del

Ducto Calibre Empalmes y Refuerzos

Hasta 12" N° 26 Correderas 1" a max. - 2.38 m. entre centros.
13" hasta 30" N° 24 Correderas 1" a max. - 2.38 m. entre centros.
31" hasta 45" N°22 Correderas 1" amax. - 2.38 m. entre centrcs
46" hasta 60" N° 20 Correderas 1.1/2" a max. - 2.38 m. enire
centros.

Mas de 61" N° 20 Correderas 1.1/2" a max - 2.38 m. entre

centros con refuerzo angulo 1" x 1" x 1/8" entre empalmes.

Todos los ductos se aseguraran firmemente a techos a paredes. Los colgadores
de angulos de fiermro negro de 1.1/4" x 1.1/4" x 1.1/8" con soportes de fiermo

negro de 3/8" & con rosca de 2"

Todos los colgadores y soportes se pintaran con pintura tipo galvanica en frio.
La union entre los ductos y los equipos se efectuaran por medio de juntas
flexibles de lona de 8 onzas, de por lo menos 10 cms. de largo y asegurada con
abrazaderas y empaquetaduras para cierre hermetico.

Se proveeran compuertas manuales en los desvios de los ductos empleando
planchas de fierro galvanizado N° 20, cuyo eje ira apoyado en4las caras d’el
ducto con cojinetes de bronce. El eje identificara desde el extenor la posicion

real de la compuerta.
Los codos se construiran con el radio menor, igual a los 3/4" de la dimension del

ducto en la direccion del giro, donde por limitaciones de espacio no se pueden
instalar codos curvos, se instalaran codos rectangulares con guias de doble

espesor.
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Las transfcrmac.cnes se construiran con una pendiente hasta 25%

Los ductos de cescarga de aire acondicionado se aislaran en tcde su recorrido,
con planchzs de lana de vidrio de 1" de espesor iorrado con foil de aluminio. Lcs
pnmeros 8 mts- despues de la descarga seran aislados intenormente tal como
se muestra en plaros.

234 DIFUSORES Y REJILLAS -

Los difusores de techo seran fabricados en aluminio anodizado y de diseno
similar al Tuttle & Bailey tipo ME "Multi-Patter" o equivalente aceptado, seran
cuadrados o rectangulares con empaquetadura de jebe.

Los difusores ce las areas grandes seran del tipo lineal, segun detalle mostrado
en planos, similar al TUTTLE & BAILEY, con cgja de distribucion incluida en las
dimensiores ircicadas.

Las rejillas de retomo seran similares a los Tuttle & Bailey tipo T70D o
equivalente aceptado. De acero pintados esmaltados al homo. Con
empaquetaduras de jebe. Podran ser similares de fabricacion nacional.

Las rejillas de descarga seran de fabricacion Tuttle & Bailey del tipo T64 o
equivalente aprobada, con doble juego de barras direccionales. De acero
pintado esmaltado al homo. Con empaquetadura de jebe. Podran ser similares
de fabricacion nacional.

2.3.5 DAMPER.-

Los dampers seran de plancha galvanizada de 1 mm. de iguales caracteri;ticas
que los ductes a un eje de varilla de fierro galvanizado de 3/8", por medio de

soldadura.

Poseera un indicador de posicion de platina de fierro negro de 3/4" x 1/8", por
medio de soldadura.

Poseera un indicador de posicion de platina de fierro negro de 3/4" x 1/8"
soldada al eje de una base tambien construida de platinas de fierro. Incorporara
rodajes o cojinetes correctamente lubrncados para el giro del gje.

Se incluiran sistemas para el ajuste del damper para su posicion fija mediante
tuerca en mariposa y sellos o empaquetaduras para evitar fugas.
Acabado de las partes de fierro expuestas seran con dos man

anticorrosiva y dos de acabado.

os de pintura
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Las tuberias deberan ser suministradas con uniones simples roscadas vy
galvanizadas, segun especificaciones indicadas.
Para el caso de tuberias de baja presion este sera de cobre tipo "K" scldable.

Accesonos.-

Los accesorios, codos 90°, codos 45°, tees, cruz, etc.. seran de fierro maleablzs,
especificacion ASTM A157 para la presion de trabajo de 150 Ibs., con
dimensiones y pesos especificados conforme a ASA B16c., con rosca interior en

sSus extremos.

Los accesorios deberan ser galvanizados, interior y exteriormente procesados
en caliente, segun especificaciones indicadas.

Valvulas de Bola.-

Seran del tipo "shut off' o bola. Con cuerpo, terminales de tuberias y vastago de
bronce forjado. La bola sera de bronce con recubrimiento ce cromo
Especialmente limpiada para el servicio de gas propano. Provisto con sello de
vastago de teflon y de neoprene para el cuerpo y fin.

Con asientos de Neoprene elastico.
Del tipo 3 piezas, o sea que la valvula pueda desamarse sin necesidad de

retirara de lalinea. Con indicador de posicion abierta o cerrada.

Las uniones seran del tipo para roscar. ) -
Para la presion de trabajo de 125 PSl para las de hasta 2" de diametro y 300 PSI
paralas de 2.1/2" a 4" de diametro. N ‘ .
Deberan tener grabado en el cuerpo la marcay presion de trabajo a 500 °F.
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236 TUBERIA DE DRENAJE.-

Se proveera e instalara la tuberia de drenaje de cadza unidad eveapcradcre, las
cuales deberan conectarse adecuadamente a la bandeja receptcra ce cada
unidad hasta el sumidero existente.

Se debe instalar ésta linea de drenaje con tuberias de F.G. de 2"0./, cuidando

que se respete la pendiente adecuada y las trampas de agua de drenaje y evitar
atoros o Inundaciones por éstas causas.

2.3.7 INSTALACIONES ELECTRICAS.-

El Proveedor de los equipos suministrara e instalara un tablero eléctnco de
control para las unidades componentes del sistema.

El tablero sera del tipo gabinete para adosar o empotrar a muros, con puerta y
chapa e interruptores termomagnéticos del tipo SACE, MITSUBISHI o SQUARE
D, de acuerdo a la demanda indicada en los planos de cada uno de los motores.
Los tableros se conectaran en el punto de fuerza previsto por el Propietario.

El Proveedor suministrara ademas todos los materales (tuberias, cables,
conectores, etc.) requeridos para la conexion eléctnca de las unidades,
incluyendo protectores térmicos contra sobrecargas y variaciones de tension
arrancadores, ademas elementos que aseguren el perfecto funcionamiento y
proteccion de los motores del sistema.

Para todos los trabajos de instalacion se seguirén. ﬁelmente las
recomendaciones de la ultima edicién vigente del Codigo Eléctrico Nacional y el
Reglamento Nacional de Construccion.
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EJEMPLOS DE HOJAS DE SELECCION
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Submittal Data Information

F€E Series Pumps

[ 301-828T |

MODEL 2513 1760 RPM
JOB: Grimaldo CONTRACTOR: TermoSistemas
ENGINEER: REP:
COMMENTS:
ITEM NO. MODEL NO. IMP. DIAM. / IN. FLOW / GPM HEAD/ FT POWER/HP | ELEC.CHARS
BAHS FE2513 11.7 360 114 20 1760/60
)
=S P N
- !l |! T = A
I ( IIREEEE m n l 7
= K C b
—S SUCTION
T | | | [ ) === |
| - L-’ -A;.__A
{ P ) 1
— D 4 —7/8'DIA HOLE (4) J ¢
* Dimensions in inches.
HP FRAME A B C D E F J K N P R ! S
20 256T 4-23/32 | 10-27/32 22 49 1-1/2 12-3/8 | 22-5/16 20 2 45 2-1/2 \ 3
200 ~ PUMP PERFORMANCE CUBVES 25 BRONZ_E_FITTED ALL IRON B
)| item Std. Pump Constr. [Optional| Standard Optional
160 B : L2 Casing Cast Iron Cast Iron
| o N ~ ASTM A48 CL.35 ASTMA48CI35|
120 T~ il Bronze Cast Iron
—F L2 Impeller | ASTM B304A ASTM A48 C1.35
1EAD (ft) — HP o 2
80 —] — = 10 Wear Rin Bronze Bronze
T ' WearRnglastmBa04a | |asTMBI04A |
[ Shaft Carbon Steel St. Steel |Carbon Steel ﬁSt. Steel
40 —5 a AISI 1045 AISI 416|AISI 1045 |AISI 416
Shaft Bronze St. Steel | St. Steel
0 e . 0 Sleeve SAE 660 AISI 416 |AISI 416
0 50 100 150 200 250 300 350 400 450 500 Moch Tunasten _Tun _st
Seal|Ceramic Carbide, | COme Carbide
100 FE2513 RPM: 1760 IMPELLER DIAM: 11.66 In. 100 ————— - ==
Seal Copper Copper
i [ Flush Line _ - -
80— —180 — —
OPERATING SPECIFICATIONS N
60 Lt leo Standard [Opuongl
EFF (% | Prosswe ____ [175PSIG" |
( )40 - NPSHR (ft) Temperature: Mechanical Seal [260F  |300F
) =rA0 Motors: All NEMA Standard (T or ng
/’ ! *in Accordance with ANSI Slandard B16.1 Class 125
20- 20 ADDITIONAL OPTIONS SR
] Filters - Cuno 5 Micron
ol L L 0 Separators Kynar Cyclone Separator
0 50 100 150 200 250 300 350 400 450 500 Couplings |Spacer Type
FLOW (gpm)

CompPaRe. You'LL TAKE TACO.

I:co. INC., 1160 Cranston Street, Cranston, Rl 02920 Telephone: (401
Co (Canada), Ltd.,6180 Ordan Drive, Mississauga, Ontario L5T 2B3.

)942-8000 FAX: (401)942-2360.
Telephone:905/564-3422. FAX: 905/564-9436




F€ Series Pumps

Submittal Data Information
[ 3018307 |

MODEL 3008 1760 RPM
JOB: Grimaldo CONTRACTOR: TermoSistemas
ENGINEER: REP:
COMMENTS:
ITEM NO. MODEL NO. IMP. DIAM. / IN. FLOW/ GPM HEAD / FT POWER / HP ELE CHARS
BAHP FE3008 6.9 360 42 7.5 1760/60
1 =N R DISCHARGE—
SUBJECT TO CUSTOMER'S
MOTOR SELECTION ,
S SUCTION
* Dimensions in inches,
HP FRAME A B (o] D E F J K F I P R \ S
75 213T 4-23/32 9-5/8 20 46 1-1/2 10-19/32 | 21-5/16 18 2 J 42 3 \ 4
100 PUMP PERFORMANCE CURVES 25 " BRONZE FITTED [ALLIRON |
sabt Std. Pump Constr.|Optional| Standard Optional
80— — - 20 Casing Cast Iron Cast Iron
] T \’\’ ASTM A48 CI.35 | ASTM A48 C1.35
60 15 I e Bronze Cast Iron
T~ mpelier | ASTM B30-4A ASTM A48 C1.35
HEAD(R) | HP : T
— ~—] . |Bronze ronze
= =T ————110 WearRinglasTMB304a | |ASTM B30-4A
' ~ | shan | Carbon Steel St. Steel |Carbon Steel  |St. Steel
G —_—— s —5 AISI 1045 AISI416|AISI 1045 [AISI 416
Shaft Bronze St. Steel | St. Steel
0+— : : : : : . -0 Sleeve |SAE 660 AISI 416 |AISI 416
0 80 160 240 320 400 480 560 640 720 800 ——
Mech. Ceramic Tunqsten Ceramic Tungsten
100 FE3008 RPM: 1760 IMPELLER DIAM: 6.941n. Seal e ]Calide
Seal Copper L Copper
Flush Line N - B
80- —f—— 180 s NS
i OPERATING SPECIFICATIONS - ——
60 | ™~ Standard | Optlonal
u U 175PSIG* |
EFF (% Pressure L NIOTORY L)
( )40 NPSHR (fy) Temperature: Mechanical Seal [250F |300F
40 Motors: Al NEMA Standard (T or TS)B
*In Accordance with ANSI Standard B16.1 Class 125
20 20 ADDITIONAL OPTIONS o
| Filters Cuno 5 Micron B
0 e I B PN Separators Kynar Cycione Separator
0 80 160 240 320 400 480 560 640 720 800 Couplings __|Spacer Type |

FLOW (gpm)

CompPARE. You’LL TAKE TACO.

TACO, INC., 1160 Cranston Street, Cranston, RI 02920  Telephone: (401)942-8000  FAX: (401)942-2360.

TACo (Canada), Ltd.,6180 Ordan Drive, Mississauga, Ontario L5T 2B3.

Telephone:905/564-9422.

FAX: 905/564-9436



Submittal Data Information

FLOW (gpm)

CompaRE. You’LL TAKE TAcO.

TACO, INC., 1160 Cranston Street, Cranston, R 02920  Telephone: (401)942-8000 FAX: (401)942-
TACO (Canada), Ltd., 6180 Ordan Drive, Mississauga, Ontario L5T 2B3.

Telephone:905/564-9422.

2360.

FAX: 905/564-9436

-
F€ Series Pumps [ 301-832T |
MODEL 3013 1760 RPM
JOB: Grimaldo CONTRACTOR: TermoSistemas
ENGINEER: REP:
COMMENTS:
ITEM NO. MODEL NO. IMP. DIAM. / IN. FLOW / GPM HEAD/FT | POWER/HP ELEC. CHARS
FE3013 11.4 450 114 20 1760/60
1 ~N R DISCHARGE—
G J
SUBJECT TO CUSTOMER'S
MOTOR SELECTION
B
- ——+8 SUCTION
I
— L U Ejﬂ
dm]lll-_.._...__._._._.._..._._. -
718' DIA HOLE (4) J
1.
* Di ions in inches, = - - =
=
HP FRAME A B (o D E F J K N P R
20 256T 4-23/32 | 12-7/32 22 53 1-1/2 13-11/32 | 22-5/16 20 2 | 49 3 | 4
250 PUMP PERFORMANCE CURVES 50 BRONZE FITTED ALL IRON -
tem  [std. Pump Constr.[Optional[Standard LOgtional
200 ] 4 ; Cast Iron Cast Iron
— — 0 Casg | ASTM A48 C1.35  |asTMA8CI3S)
T - Bronze Cast Iron
10— — ~[ - Impeller | AsTM B30-4A ASTM A48 C1.35
1EAD (ft) Tl L HP — oo |
100 ><'\":-\ S i WearRing| \sTMB304A | |ASTMB304A |
/V Carbon Steel St. Steel | Carbon Steel St. Steel
50— — 10 Shaft | ais) 1045 AIS) 416 | AlSI 1045 AISI 416
/{ Shaft Bronze St. Steel | St. Steel
s - - Lo Sleeve [SAE660  |AISI416|AISI 416
80 160 240 320 400 480 560 640 720 800 ey _ Tungster A Tongeton
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Penn Ventilation Equipment Schedule

Job Name: Gimaldo
Job Notes:
Tag Number: EA-01
Fan Notes:
QTY Model CFM RPM HP Drive Inlet - SF/IFPM SE% Altitude Ship Wt.
1 Breezeway P 282 1550 1/12 Direct 0630 448 0.00 0 107. lbs.
P10RA SP TS BHP Opng” Outlet - SF/FPM ME% Temp. Dmpr.0.D.
0.398 4057 123.000 15.75 0.545 517 0.00 70 15.5 in.
Motor: 1/12 HP 115/1/60 Open Sones: 13.1 NC: 65 DBA: 62
Accessories:
Tag Number: EC-01
Fan Notes:
QTY Model CFM RPM HP Drive Inlet - SF/FPM SE% Altitude Ship Wt.
1 Zephyr ZC 350 526 1/4 Belt 2.531 138 44.32 0 107. Ibs.
ZC10 SP TS BHP Opng” Outlet -SF/IFPM  ME% Temp. Dmpr.O.D.
0.3 1377 .000 0.00 1.038 337 45.36 70 -25 in.
Motor: 1/4 HP 115/1/60 Open Sones: 74 NC: 50 DBA: 54
Accessories:
Tag Number: EC-02
Fan Notes:
QTY Model CFM RPM HP Drive Inlet - SF/FPM SE% Altitude Ship Wt.
1 Zephyr ZC 1000 628 1/4 Belt 2.531 395 41.38 0 107. Ibs.
Z2C10 SP TS BHP Opng” Outlet-SF/IFPM ME% Temp. Dmpr.0O.D.
0.35 1644 .100 0.00 1.038 963 48.22 70 -25 in.
Motor: 1/4 HP 115/1/60 Open Sones: 9.2 NC: 55 DBA: 57
Accessories:
Tag Number: IC-01
Fan Notes:
QTY Model CFM RPM HP Drive Inlet - SF/FPM SE% Altitude Ship Wt.
1 Zephyr Z2C 1210 689 1/4 Belt 2.531 478 38.51 0 107. Ibs.
ZC10 SP TS BHP  Opng"” Outlet-SF/FPM__ ME% Temp. Dmpr.0.D.
04 1803 .200 0.00 1.038 1166 46.66 70 -25 in.
Motor:  1/4 HP 115/1/60 Open Sones: 103 NC: 55 DBA: 59

Accessories:

http://www.pennvent.com



Penn Ventilation Equipment Schedule

Job Name: Gimaldo
Job Notes:

AMCA License Statements

Tag Number:

EA-01

Penn Ventilation certifies that the
model shown is licensed to bear
the AMCA seal. The ratings
shown are based on tests and
procedures performed in
accordance with AMCA
publication 211 and AMCA
publication 311 and comply with
the requirements of the AMCA
Certified Ratings Program.

Tag Number:
EC-01
EC-02

IC-01

Penn Ventilation certifies that the
model shown is licensed to bear
the AMCA seal. The ratings
shown are based on tests and
procedures performed in
accordance with AMCA
publication 211 and comply with
the requirements of the AMCA
Certified Ratings Program.

http://www.pennvent.com

Model

Breezeway P P10RA

Performance shown is for installation type A - Free inlet, Free outlet. Speed
(RPM) shown is nominal. Performance shown is based on actual speed of test.
Performance ratings include the effects of bird screen or backguard in the
airstream. The sound ratings shown are loudness values in fan sones at 5 ft.
(1.5 m) in a hemispherical free field calculated per AMCA Standard 301. Values
shown are for Installation Type A: free inlet fan sone levels. The sound power

Standard 301. The AMCA certified ratings program applies to sones and full
octave band sound power levels only.

Model

Zephyr ZC ZC10
Zephyr ZC Z2C10
Zephyr ZC ZC10

rating (BHP) includes drive losses. Performance ratings do not include the
effects of appurtenances in the airstream. The sound ratings shown are
loudness values in fan sones at 5 ft. (1.5 m) in a hemispherical free field
calcutated per AMCA Standard 301. Values shown are for Installation Type B:

referred to 10-12 watts calculated per AMCA Standard 301. The AMCA Certified

program applies to sones and full octave band sound power levels only.
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Introduction

M 692-1

McQuay StarGate™ water-cooled chillers are completely assembled, factory wired, evacuated,
charged, tested and ready for installation. Each unit consists of a water-cooled condenser with
integral subcooler, twin accessible semi-hermetic single screw compressors, replaceable tube shell-
and-tube evaporator, and complete refrigerant piping. Liquid line components included are manual
liquid line shutoff valves, charging valves, filter-dryers, liquid line solenoid valves,
sightglass/moisture indicators, and electronic expansion valves. Other features include compressor
heaters, and an advanced fully integrated microprocessor control system.

The electrical control center includes all safety and operating controls necessary for dependable
automatic operation, (the high and low pressure controls are external from the electrical control
center). Compressors are protected by solid-state overload protection and over temperature
protection. Field installed fused disconnect switch (furnished by others) offers additional protection.

Receiving and Handling

Inspect the unit immediately after receipt for possible damage. The unit is shipped FOB factory and
all claims for handling and shipping damage are the responsibility of the consignee. Leave the
shipping skid in place until the unit is in final position. This will aid in handling the equipment.
Use extreme care when rigging the equipment to prevent damage to the control center, or refrigerant
piping. See Dimensional Data for the center of gravity of the unit.

Lift the unit by fastening the rigging hooks to the four comers of the evaporator where the
rigging eyes are located (see Figure 1). Use spreader bars between the rigging lines to prevent
damage to the control center.

Figure 1, Rigging Eyes

Rigging Eyes

PFS 155C - 315C



Installation

CAUTION

Installation must be performed by qualified personnel who are familiar with local codes,
regulations, and experienced with this type of equipment

Start-up by McQuayService is included on all units sold for installation within North America

excluding Mexico. Two weeks prior notification of start-up is required. The contractor should
obtain a copy of the Start-up Scheduled Request Form from the sales representative or from the
nearest McQuayService office.

Location and Mounting

Mount the unit on level concrete or steel base. Service clearance (at either end of the unit) is 12 feet
for units with 10 feet long shells, 14 feet for units with 12-feet long shells and 16 feet for units with
14 feet long shells. Evaporator and condenser tubes are rolled into the tube sheets to permit
replacement. Clearance at all other points, including the top, is 3 feet.

Make certain the floor or structural support is adequate to support the full operating weight of
the complete unit. Optional rubber-in-shear pads, or spring isolators can be ordered for use under
each comer of the base members. It is not necessary to bolt the unit to the mounting slab or frame
work; although mounting holes are provided in the unit support at the four corners.

Compressor Condensation

Condensation occurs on the compressor surface when the temperature of the compressor surtace is
lower than the ambient dew point temperature. Drain pans with drain connections are provided
underneath each compressor to collect the condensate. The compressor motor housing extends past
the drain pans. Install a floor drain close to the unit to collect condensate from motor housing and
condensate pans.

Vibration Isolators

Optional vibration isolator pads are shipped with the unit for field installation. These pads provide
minimal isolation. Vibration isolators are recommended on all upper level installations where
vibration transmission is a consideration. When vibration isolators are used, install springs under
the main unit supports. Adjust spring so the upper housing clears lower housing by at least 1/4”
(6mm) and not more than 1/2” (1 3mm). If hold-down bolts are not used, install a rubber anti-skid
under isolators. Install vibration eliminators in water piping to reduce piping strain, vibration, and
noise. Table | lists spring and rubber-in-shear isolators for all PFS unit sizes.

PFS 155C - 315C IM 692-1



Table 1, Vibration Isolators (PFS150B - 215B)

Isolator Isolator Per Location
1 2 3 4
Rubber-in-Shear RP-4 RP-4 RP-4 RP-4
Spring CP-4-28 | CP-4-28 | CP-4-28 CP-4-28
Figure 2, Isolator location
Rear
04
Front
1 ]
Q—-j MIcrochh] Starter |l - !
Table 2, Isolators (PFS1508B - 215B)
Color Recom.
Isolator Type Of McQuay Max Ld
Stripe Part No. Lb. (Kg) |
Rubber-In- RP-4 Green | 0021639803 | 3300 (1497)
Shear
Spring CP-4-28 | Green | 0058051328 | 3600 (1633)

Note: The spring is fully compressed at about 5400 Ib (2449 Kg).

Figure 3 and Figure 4 give dimensions required to

Figure 3 , Rubber-in-Shear Isolator

41/2" (108mm) -

L.

] 5" (127Zmm) ——»

5/8" (16mm) dia. (353.;‘:';)

Positioning pin
13/4" (45mm)

LL == e
E.Mf' (6mm)

secure each McQuay isolator section to the
mounting surface. The maximum loads for each unit are shown in Table 3.

ra—— 6 1/2" (165mm) ————»

AN

IM 692-1
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Figure 4,Spring Flex Isolator

Table 3, Weights for Standard Shell Units

Ye” (6.3mm) ACOUSTICAL
NON-SXA0 NEOPRENE PAD

Unit ) X \' w
155-210 2007 2412 2213 2660
Short Shell
235-315 2292 2841 2498 3095
Short Shell
155-210 2105 2475 2477 2913
Standard Shell
235-315 2564 3060 2935 3501
Standard Shell
155-190 3236 3107 3819 3667
Long Shell
200,210 2988 3182 3339 3556
Long Shell
235-315 3153 3468 3480 3827
Long Shell
Figure 5, Corner Weight Locations
Rear
Qv vl
Q Front O‘
X | w
MicroTech Starter J S

PFS 155C - 315C
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Evaporator and Condenser Water Piping

PFS evaporators and condensers are equipped with either victaulic or flange connections. The
installing contractor must provide matching connections.

CAUTION

Remove the solid-state temperature sensor and thermostat bulbs from the wells to prevent
damage to those components when welding on the victaulic or flange connections.

Connect the condenser with the inlet water entering at the bottom to maximize subcooling. The
condenser water will discharge from the top connection.

Support piping to reduce weight and strain on the fittings and connections. Be sure piping is
adequately insulated. Install a cleanable 20-mesh water strainer in evaporator and condenser water
piping. Install enough shutoff valves to permit draining water from the evaporator or condenser
without draining the complete system.

CAUTION

Freeze Notice: The evaporator and condenser are not self-draining. Both must be blown
out.

Include thermometers at the inlet and outlet connections and air vents at the high points of piping.
The water heads can be interchanged (end for end) allowing water connections to be made at either
end of the unit. Use new head gaskets when interchanging water heads. When water pump noise
is objectionable, use rubber isolation sections at both the inlet and outlet of the pump. Vibration
eliminator sections in the condenser inlet and outlet water lines are not normally required. Where
noise and vibration are critical, and unit is mounted on spring isolators, flexible piping connections
are necessary.

Water treatment

If unit is operating with a cooling tower, clean and flush cooling tower. Make sure tower
"blowdown" or bleedofT is operating. Atmospheric air contains many contaminants which increases
the need for water treatment. The use of untreated water may result in corrosion, erosion, sliming,
scaling, or algae formation. A water treatment service is recommended. McQuay International is
not responsible for damage or faulty operation from untreated or improperly treated water.

Head pressure control, tower system

The minimum entering water temperature to the condenser must not be lower than 70°F (21.1°C) at
full tower water flow. If lower temperature water is used, the flow must be reduced proportionally.
Use a three-way bypass valve around the tower to modulate the condenser water flow. Figure 6
shows a three-way pressure actuator water regulating valve used for cooling applications. This
regulating valve will assure an adequate condensing pressure if the inlet condenser water
temperature falls below 70°F). An optional AOX-4 board located in the MicroTech panel will
control a cooling tower bypass valve or a varible speed condenser pump.

IM 692-1
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Head Pressure Control, Well Water System

When using city or well water for condensing refrigerant, install a normally closed direct acting
water regulating valve in the outlet piping of the condenser. This regulating valve will assure an
adequate condensing pressure if the inlet condenser water temperature falls below 70°F. The
condenser service valve provides a pressure tap for the regulating valve. The valve can modulate in
response to head pressure. On shutdown, the valve closes, preventing water from siphoning out of
the condenser. Siphoning causes condenser waterside drying and accelerates fouling. If a valve is
not used, Figure 7 illustrates the recommendation of a loop at the outlet. Size the loop height (H) to
offset the negative pressure caused by the siphoning effect. A vacuum breaker may be required.

Figure 6, Bypass valve

AA
l |

Cooling Tower

Condenser

Figure 7, Well Water System

Loop required when no
regulating valve Is used

H L -
S From maln
A U b <« condenser
pump

To drain . .
Direct acting water

regulating valve

Relief Valve Piping

Follow the requirements of ANSI/ASHRAE Standard 15-1994 for relief valve piping. The
condenser relief valve assembly consists of a tree valve and two relief valves. The tree valve must
be fully front or back seated to ensure only one relief valve is available for discharge.

PFS 155C - 315C IM 692-1
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Temperature and Water Flow Limitations

PFS units are designed to operate in conditions from 20°F (-6.7°C) to 50°F (10°C) leaving water
temperature on the evaporator side and 70°F (21.1°C) to 95°F (35°C) entering water temperature on
the condenser side.

Glycol in the evaporator is required on all applications below 40°F (4.4°C) leaving evaporator
fluid temperature. The maximum allowable water temperature to the cooler in a non-operating
cycle is 105°F (40.6°C). The non-operating leaving condenser water temperature maximum is
115°F (46.1°C). Flow rates below the minimum values shown in the evaporator and condenser
pressure drop curves may cause freeze-up problems, scaling and poor control. Flow rates above the
maximum values shown in the evaporator and condenser pressure drop curves will result in
unacceptable pressure drops, excessive nozzle and tube erosion and possibly cause tube failure.

Evaporator Freeze Protection
When freeze protection is a concern, do the following:

1. If the unit will not be operated during the winter, drain and flush the evaporator and chilled
water piping with glycol . Drain and vent connections are provided on the evaporator.

2. When using a cooling tower, add glycol solution to the chilled water svstem. Freeze point
should be approximately 10°F (5.6°C) below minimum design ambient temperature.

Note: Freeze damage is not considered a warranty failure and is not the responsibility of
McQuay International.

3. Insulate field water piping, especially on the chilled water side.

Condenser Protection and Design Considerations

If pond or river water is used as a condensing medium and the water valves leak, the condenscr and
liquid line refrigerant temperature could drop below the equipment room temperature on the "off™
cycle. This problem occurs when cold water continues to circulate through the condenser and the
unit remains off due to satisfied cooling load. If this occurs:

1. Cycle the condenser pump off with the unit.
2. Verify the liquid line solenoid valves are operating properly.

Chilled Water Thermostat

The PFS water-cooled chiller is equipped with the MicroTech leaving water controller. Be careful
when working around the unit to avoid damaging lead wires and sensor cables. Check lead wires
before running the unit. Avoid rubbing the lead wires on the frame or other components. Verify the
lead wires are firmly anchored. If the sensor is removed from the well for servicing, do not wipe off
the heat conducting compound supplied in the well.

Refrigerant Charge

All units are designed for use with R-22 or R-410A and are shipped with a full operating charge.
The operating charge for each unit is shown in the Physical Data Table.

PFS 155C - 315C



Note: The procedure
does not specify the
type of glycol. Use
the derate factors
found in Table 5 for
corrections when
using ethylene glycol
and those in Table 6
for propylene glycol.

Detection of Loss of Flow

NOTE: Water pressure differential switches are not recommended for outdoor applications.

The preferred means for detecting loss of flow is the use of factory-mounted pressure differential
switches for the evaporator and condenser.

A flow switch is available from McQuay (part number 00175033-00). It is a “paddle” type
switch and adaptable to any pipe size from 3” (76mm) to 8” (203mm) nominal. Two flow switches
are required. Mount the flow switch in either the entering or lecaving water line of the evaporator
and condenser. Certain minimum flow rates are required to close the switch and are listed in Table
4. Installation should be as shown in Figure 8.

Figure 8, Flow Switch

Flow direction

1" (25mm) NPT
flow switch

5% (127mm)

5% (127mm)
oioe dia. Min.

oioe dia. Min.

Connect the normally open contacts of the flow switch in the unit control center at terminals 62
and 63. Flow switch contact must be suitable for 24 VAC, low current (16ma).

Table 4, Flow Switch Minimum Flow Rates

Nominal Pipe Size Min. Required Flow to
(inches) Activate Switch - GPM (L/s)
5 58.7 (3.7)
6 79.2 (5)

Glycol Solutions

CAUTION

Use industrial grade glycols only. Do not use an automotive grade antifreeze. Automotive
antifreeze contains inhibitors that will cause plating on the copper tubes within the chiller
evaporator. The type and handling of glycol used must be consistent with local codes.

To determine flow rate for the evaporator in GPM (L/s), and pressure drop through the cooler, use
the following formulas and tables.

1. Capacity - Multiply the chiller's capacity with water by the capacity correction factor (Cap) to
find the chiller's capacity with glycol.

2. GPM - To determine evaporator GPM (or Delta-T) knowing Delta-T (or GPM) and tons:

24 x tons(glycol)
Glycol GPM = —————— x flow(from table)

Delta — T

PFS 155C - 315C IM 692-1
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For metric applications:

L/s - To determine evaporator L/s (or Delta-T) knowing Delta-T (or L/s) and kW:

kw
Glycol L /s = ————  x flow (from table)
418 x Delta — T

Pressure Drop - To determine pressure drop through the cooler when using glycol, enter the
appropriate water pressure drop curve (begin on page 12 at the actual glycol flow. Multiply the
water pressure drop found there by pressure drop adjustment factor (PD) to obtain corrected
glycol pressure drop.

To determine the unit power consumption, multiply the unit kW/TR with water by the (kW/TR)
factor. Test coolant with a clean, accurate glycol solution hydrometer (similar to that found in
service stations) to determine the freezing point. Obtain percent glycol from the freezing point
table below. A minimum of 25% solution by weight should be used for protection against
corrosion.

Note: The effect of glycol in the condenser is negligible. As glycol increases in
temperature, its properties approach those of water. For selection purposes, there is no
derate in capacity for glycol in the condenser.

Table 5, Adjustment factors for ethylene glycol

% Freeze Point

E.G. °F °C CAP. kW/TR | COP Flow PD
10 26 -3 0.991 1.005 0.995 | 1.013 | 1.070
20 18 -8 0.982 1.010 0.990 | 1.040 | 1.129
30 7 -14 0.972 1.014 0.986 | 1.074 | 1.181
40 -7 -22 0.961 1.016 0.984 | 1.121 | 1.263
50 -28 -33 0.946 1.021 0.979 | 1.178 | 1.308

Table 6, Adjustment factors for propylene glycol

%

Freeze Point

P.G. °F °C CAP. | kWTR | COP | Fiow PD
10 26 -3 0.987 1.005 | 0.995 | 1.010 | 1.068
20 19 -7 0.975 1.010 | 0.990 | 1.028 | 1.147
30 9 -13 0.962 1.017 | 0.983 | 1.050 | 1.248
40 -5 -21 0.946 1.026 0.975 | 1.078 | 1.366
50 -27 -33 0.929 1.039 | 0962 | 1.116 | 1.481

Application Considerations

The

chilled water loop must contain an adequate volume of water to prevent short cycling the

chiller. Minimum water volume can be determined using the following formula:

Design GPM X 15 Minutes

= Volume of Water

Number of Compressors

PFS 155C - 315C 11



'Evaporator and Condenser Water Flow and Pressure Drop

Flow rates must fall between the minimum and maximum values shown on the appropriate
evaporator and condenser curves. Flow rates below the minimum values shown will result in
laminar flow that will reduce efficiency, cause erratic operation of the electronic expansion valve
and could cause low temperature cutouts. Flow rates exceeding the maximum values shown can
cause erosion on the evaporator water connections and tubes.

Measure the chilled water pressure drop through the evaporator at field installed pressure taps. It is
important not to include the effect of valves or strainers in these readings.

Do not vary the water flow through the evaporator while the compressor(s) are operating.
MicroTech control setpoints are based on constant flow.

Figure 9, Evaporator 2-pass (short shell)
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Figure 10, Evaporator 3-Pass (Short Shell)
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Figure 11, Condenser 1-Pass (Short Shell)
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Figure 12, Condenser 2-Pass (Short Shell)
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Figure 13, Condenser 3-Pass (Short Shell)
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Figure 14, Evaporator 2-Pass (Standard Shell)
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Figure 15, Evaporator 3-Pass (Standard Shell)
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Figure 16, Condenser 1-Pass (Standard Shell)
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Figure 17, Condenser 2-Pass (Standard Shell)
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Figure 18, Condenser 3-Pass (Standard Shell)
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Figure 19, Evaporator 2-Pass (Long Shell)
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Figure 20, Evaporator 3-Pass (Long Shell)
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Figure 21, Condenser 1-Pass (Long Shell)
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Figure 22,Condenser 2-Pass (Long Shell)
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Figure 23, Condenser 3-Pass (Long Shell)
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Physical Data

Table 7, Physical Data, PFS 155C - PFS 210C

1 PFS Unit Size
Data 1 155C I 170C | | 180C 190C 200C 210C
BASIC DATA
SHORT SHELL
Unit Capacity @ ARI Conditions, 151.4 (532) 165.1 (581) 174.7 (614) 179.7 (632) 183.4 (645) 192.0 (675)
tons (kW)
Unit Operating Charge R-22 Ib. (kn) 582 (264) 589 (267) 589 (267) 589 (267) 607 (276) 607 (276)
Min Pumpdown Capacity R-22, Ib. 689 (313) 739 (336) 739 (336) 739 (336) 770 (350) 770 (350)
(kg)
Cabinet Dimensions 139.75x 42.0 x 76.88 139.75x42.0x 76.88 139.75 x 42.0 x 76.88 139.75 x 42.0 x 76.88 139.75x 42.0 x 76.88 139.75x 42.0 x 76.88
LxWxH in. (mm) 3550 x 1067 x 1953 3550 x 1067 x 1953 3550 x 1067 x 1953 3550 x 1067 x 1953 3550 x 1067 x 1953 3550 x 1067 x 1953
Operating Weight (with 9292 (4214) 9292 (4214) 9292 (4214) 9292 (4214) 9292 (4214) 9292 (4214)
starters),lb.(kg)
Shipping Weight, (with 8978 (4072) 8978 (4072) 8978 (4072) 8978 (4072) 8978 (4072) 8978 (4072)
starters),Ib.(xa)
STANDARD SHELL
Unit Capacity @ ARI Conditions, 154.0 (542) 171.0 (601) 181.3 (638) 186.6 (656) 196.5 (691) 206.4 (726)
tons (kW)
UnitOperatina Charge R-22 Ib. (kg) 661 (300) 653 (296) 653 (296) 653 1296} 653 (296) 653 (296)
Min Pumpdown Capacity R-22, Ib. 882 (400) 822 (373) 822 (373) 822 (373) 822 (373) 822 (373)
(ka)
Cabinet Dimensions 162.75x 42 x 76.88 162.75 x 42 x 76.88 162.75 x42 x 76.88 162.75x 42 x 76.88 162.75 x 42 x 76.88 162.75 x 42 x 76.88
L x W x H, in. (mm) 4134 x 1067 x 1953 4134 x 1067 x 1953 4134 x 1067 x 1953 4134 x 1067 x 1953 4134 x 1067 x 1953 4134 x 1067 x 1953
Operating Weight (with 9970 (4522) 9970 (4522) 9970 (4522) 9970 (4522) 9970 (4522) 9970 (4522)
starters), Ib.(kq)
Shipping Weight, (with 9567 (4339) 9567 (4339) 9567 (4339) 9567 (4339) 9567 (4339) 9567 (4339)
starters),Ib.(kn)
LONG SHELL
Unit Capacity @ ARI Conditions, 162.0 (570) 179.5 (631) 190.9 (671) 197.0 (693) 208.0 (731) 219.2(771)
tons (kW)
Unit O i e R-22 Ib. (ka) 984 (447) 994 (451) 994 (451) 994 (451) 953 (433) 953 (433)
Min Pumpdown Capacity R-22, Ib. 1399 (635) 1478 (671) 1478 (671) 1478 (671) 1174 (533) 1174 (533)
{kn})
Cabinet Dimensions 164.6 x 50.9 x 86 164.6 x 50.9 x 86 164.6 x 50.9 x 86 164.6 x 50.9 x 86 164.6 x 48.4 x 80.4 164.6 x 48.4 x 80.4
LxWxH in. (mm) 4180 x 1292 x 2184 4180 x 1292 x 2184 4180 x 1292 x 2184 4180 x 1292 x 2184 4180 x 1229 x 2042 4180 x 1229 x 2042
Operating Weight (with 13829 (6272) 13829 (6272) 13829 (6272) 13829 (6272) 13065 (5925) 13065 (5925)
starters),Ib.(kq)
Shipping Weight, (with 12651 (5737) 12651 (5737) 12651 (5737) 12651 (5737) 12037 (5459) 12037 (5459)

starters),Ib.(kg)

COMPRESSORS, SCREW SEMI-HERMETIC

Nominal Tons (kW)
FLOODED EVAPORATOR - SHORT SHELL

T 702500 T 702500 T 70(250) T 85(300) T 70(250) T 100 (3500 | 85(300) T 85 (300 T 857300) T 100(350) [100 (350)] 100 (350)

Quantitv_(Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 18-10 18-10 18-10 18-10 18 - 10 18- 10
in. (mm) . (mm) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048)
Water Volume_aallons (L) 37.4 (142) 37.4 (142) 37.4 (142) 37.4 (142) 33.21126) 33.2 (126)
Max. Water Pressure, psi (kPa) 150 (1035) 150 (1038 150 (1n285) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure, psi (kPa) 250 (1725) 250 (1725) 250 (1725) 250 (1725 250 (1725) 250 (1725)
Water Connections (Victaulic), 6 (152) 6 (152) 6(152) 6 (152) 6(152) 6(152)
in (mm)
CONDENSER - SHORT SHELL
Quantity, (Number of Water P ) 1(2) 1(2) 1(2) 102) 1(2) 1(2)
Shell Diameter — Tube Length 18-10 18-10 18-10 18- 10 18-10 13.104
in. (mm ft. (mm) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048) (457 - 3048)
Water Volume, galions (L) 455 (173) 40.1 (152) 40.1 (152) 40.1 (152) 36.8(140) 36.8 (140)
Max. Water Pressure, psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure psi (kPa) 300 (2070) 300 (2070) 300 (2070) 300 (2070) 300 (2070) 300 (2070)
Water Connections (Victaulic), 6 (152) 6 (152) 6 (152) 6 (152) 6 (152) 6(152)
in (mm)
Table 7, Physical Data continued on next page.
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Table 7, Physical Data, PFS 155C - PFS 210C (continued)

PFS Unit Size
Data 155C 1 170C | 180C 190C 200C 210C
BASIC DATA
FLOODED EVAPORATOR - STANDARD SHELL
Quantitv (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter Tube Length 18- 12 18-12 18- 12 18-12 18-12 18-12
in. (mm) ft. (mm) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658)
Water Volume gallons (L) 42 (160) 42 (160) 42 (160) 42 (160) 42 (160 36.9 (140)
Max. Water Pressure, psi (kPa) 150 (1075 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure, psi (kPa) 250 (1725) 250 (1725) 250 (1725) 250 (1725) 250 (1725) 250 (1725)
Water Connections (Victaulic), in 6 (152) 6 (152) 6 (152) 6 (152) 6 (152) 6 (152)
(mm)
CONDENSER - STANDARD SHELL
Quantity, (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 18-12 18-12 18- 12 18-12 18-12 18-12
in. (mm) ft. (mm) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658) (457 - 3658)
Water Volume, gallons (L) 45.2 (171) 51.6 (196) 51.6 (196) 51.6 (196) 51.6 (196) 45.2 (171)
Max. Water Pressure psi (kPa) 150 (1035) 150 (1035 150 (1035) 150 (1N 150 (1035) 150 (1035)
Max_ Refriaerant Pressure_psi (kPa) 300 (2070) 300 (2070) 300 (2070) 300 /2070) 300 (2070) 300 (2070)
Water Connections (Victaulic), in 6 (152) 6 (152) 6 (152) 6 (152) 6 (152) 6 (152)
(mm)
FLOODED EVAPORATOR - LONG SHELL
Quantitv_(Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 102) 1(2)
Shell Diameter — Tube Length 24-12 24-12 24-12 24-12 24 -12 24 -12
in. (mm) ft. (mm) (610 - 3658) (610 - 3658) (610 - 3658) (610 - 3658) (610 - 3658) (610 - 3658)
Water Volume _gatlons (L) 81.8 (310) 81.8 (310) 81.8 (310) 81.8 (310) 81.8 (310) 81.8 (310)
Max. Water Pressure_psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure, psi (kPa) 250 (1725) 250 (1725) 250 (1725) 250 (1725) 250 (1725) 250 (1725)
Water Connections (Victaulic), 8 (204) 8 (204) 8 (204) 8 (204) 8 (204) 8 (204)
in (mm)
CONDENSER - LONG SHELL
Quantitv, (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 24-12 24-12 24-12 24-12 22-12 22-12
in. (mm) ft. (mm) (610 - 3658) (610 - 3658) (610 - 3658) (610 - 3658) (559 - 3658) (559 - 3658)
Water Volume, gallons (L) 105.9 (401) 97.5 (369) 97.5 (369) 97.5 (369) 86.9 (329) 86.9 (329)
Max. Water Pressure _psi (kPa 150 (10 150 (1035 150 (103 150 (1035, 150 (105 150 (1035)
Max . Refriaerant Pressure psi (kPa) 300 (2070) 300 (2070) 300 (2070) 300 (2070) 300 (2070) 300 (2070)
Water Connections (Victaulic), 8 (204) 8 (204) 8 (204) 8 (204) 8 (204) 8 (204)
in (mm)
Table 8, Physical Data, PFS 235C - PFS315C
T PFS Untt Size
Data [ 235C 255C | 270C 280C 300C I 315C
BASIC DATA
SHORT SHELL
Unit Capacity @ ARI Conditions, 222.3 (782) 243.7 (857) 257.4 (905) 264.6 (930) 278.6 (980) 292.0 (1027)
tons (kW)
Unit Operating Charge R410A, 772 (350) 772 (350) 772 (350) 772 (350) 772 (350) 772 (350)
Ib. (kq) e
Min Pumpdown Capacity R-410A, 793 (360) 793 (360) 793 (360) 793 (360) 793 (360) 793 (360)
Ib. (k
Cabinet D(irv?;nsions 140.75 x 43.9x 8425  140.75x 430 x 8425  140.75x43.9x84.25  140.75x43.9x84.25  140.75x43.9x84.25  140.75x43.9 x 84.25
Lx W x H_in. (mm) 3575 x 1115 x 2140 3575 x 1115 x 2140 3575 x 1115 x 2140 3575 x 1115 x 2140 3575 x 1115 x 2140 3575 x 1115 x 2140
Operating Weight (with 10726 (4864) 10726 (4864) 10726 (4864) 10726 (4864) 10726 (4864) 10726 (4864)
starters),Ib.(ka)
Shipping Weight, (with 10185 (4619) 10185 (4619) 10185 (4619) 10185 (4619) 10185 (4619) 10185 (4619)
starters),lb.(kq)
STANDARD SHELL
Unit Capacity @ ARI Conditions, 233.0 (819) 256.0 (900) 270.9 (953) 280.1 (985) 296.2 (1041) 311.0(1094)
tons (kW)
Unit Operating Charge R-410A, 857 (389) 862 (391) 862 (391) 857 (389) 851 (386) 851 (386)
ib. (kg)
Min Pumpdown Capacity R4 10A, 915 (415) 946 (429) 946 (429) 915 (415) 876 (398) 876 (398)
Ib. (k@)
Cabinet Dimensions 163.75x43.9x 8425  163.75x43.9x84.25  163.75x 43.9 x 84.25 1:53525 X;:i:? x84.25 12?525:1‘:31'59: g;‘;‘gf’ 15135795)("1“13;-2: 25
LxWxH in. (mm) 4159 x 1115 x 2140 4159 x 1115 x 2140 4159 x 1115 x 2140 x x 2060 (5469
Operating Weight (with 12060 (5469) 12060 (5469) 12060 (5469) 12060 (5469) 12060 (5469) 12060 (5469)
starters),Ib.(ka)
Shipping Weight, (with 11300 (5125) 11300 (5125) 11300 (5125) 11300 (5125) 11300 (5125) 11300 (5125)

starters),Ib.(ka)

Table 8, Physical Data, PFS 235C - PFS315C continued on next page.
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Table 8, Physical Data, PFS 235C - 315C (continued)

I PFS Unit Stae
Data | 235C 255C T 270C T 280C 300C 1 315C
LONG SHELL
Unit Capacity @ ARI Conditions, 239.7 (843) 265.1 (932) 281.4 (989) 289.0 (1016) 305.8 (1075) 323.6 (1131)
tons (kW)
Unit Operating Charge R-410A 993 (451) 993 (451) 993 (451) 1004 (456) 993 (451) 982 (446)
1b. (k@)
Min Pumpdown Capacity R-410A, 1220 (554) 1220 (554) 1220 (554) 1296 (588) 1220 (554) 1220 (554)
Ib. (k)
Cabinet Dimensions 188.75 x 43.9 x 84.25 188.75 x 43.9 x 84.25 188.75 x 43.9 x 84.25 188.75 x 43.9 x 84.25 188.75 x 43.9 x 84.25 188.75 x 43.9 x 84.25
L x W x H. in. (mm) 4794 x 1115 x 2140 4794 x 1115 x 2140 4794 x 1115 x 2140 4794 x 1115 x 2140 4794 x 1115 x 2140 4794 x 1115 x 2140
Operating Weight (with 13928 (6317) 13928 (6317) 13928 (6317) 13928 (6317) 13928 (6317) 13928 (6317)
starters) Ib.(ka)
Shipping Weight, (with 12904 (5852) 12904 (5852) 12904 (5852) 12904 (5852) 12904 (5852) 12904 (5852)

starters),Ib.(ka)
COMPRESSORS, SCREW SEMI-HERMETIC
Nominal Tons, (kW) I 105(365) | 105 (365) | 105 (365) | 125(445)0 105 (365) | 150 (520) I 125 (465) | 125 (465) | 125 445) | 150 (520) | 150 (520)[ 150 (520)

FLOODED EVAPORATOR - SHORT SHELL

Quantity, (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 22-10 22-10 22-10 2-10 22-10 22-10
in. (mm) . (mm) (559 - 3048) (559 - 3048) (559 - 3048) (559 - 3048) (559 - 3048) (559 - 3048)
Water Volume gallons (L) 51.2 (194) 51.2 (194) 51.2 (194) 51.2 (194) 51.2 (194) 51.2 (194)
Max. Water Pressure _psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure psi (kPa) 400 (2760) 400 (2760) 400 (2760) 400 (2760) 400 (2760) 400 (2760)
Water Connections (Victaulic), 8 (204) 8 (204) 8 (204) 8 (204) 8 (204) 8 (204)
in (mm)
CONDENSER - SHORT SHELL
Quantity, (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 20-10 20-10 20-10 20-10 20-10 20-10
in. (mm) f. (mm) (508 - 3048) (508 - 3048) (508 - 3048) (508 - 3048) (508 - 3048) (508 - 3048)
Water Volume gallons (L) 50.8 (193) 50.8 (193) 50.8 (193) 50.8 (193) 50.811193) 50.8 (193)
Max. Water Pressure, psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure, psi (kPa) 475 (3278) 475 (3278) 475 (3278) 475 (3278) 475 (3278) 475 (3278)
Water Connections (Victaulic), 6 (152) 6 (152) 6 (152) 6 (152) 6 (152) 6(152)
in (mm)
FLOODED EVAPORATOR - STANDARD SHELL _
Quantity (Number of Water Passes) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
Shell Diameter — Tube Length 22-12 2-12 22-12 22-12 2-12 22-12
in. (mm) . (mm) (559 - 3658) (559 - 3658) (559 - 3658) (559 - 3658) (559 - 3658) (559 - 3658)
Water Volume gallons (L) 62.2 (236) 62.2 (236) 62.2 (236) 52.2 (236) 62.2 (236) 62.2 (236)
Max. Water Pressure psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrinerant Pressure psi (kPa) 400 (2760) 400 (2760) 400 (2760) 400 (2760) 400 (2760) 400 (2760)
Water Connections (Victaulic), in 8 (204) 8 (204) 8 (204) 8 (204) 8 (204) 8 (204)
(mm)
CONDENSER - STANDARD SHELL
Quantity, (Number of Water Passes) 1(2) 1(2) 1(2) 2(1) (21)2 2(1) l21\2 2:) (21)2
Shell Diameter — Tube Length 20-12 20-12 20-12 - - -
in. (mm) ft. (mr?\) (508 - 3658) (508 - 3658) (508 - 3658) (508 - 3658) (508 - 3658) (508 - 3658)
Water Volume, gallons (L) 61.3 (232) 57.6 (218) 57.6 (218) 61.3 (232) 66.0 (250) 66.0 (250)
Max. Water Pressure, psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refriaerant Pressure psi (kPa) 475 (3278) 475 (3278) 475 (3278) 475 (3278) 475 (3278) 475 (3278)
Water Connections (Victaulic), in 6 (152) 6 (152) 6 (152) 6 (152) 6 (152) 6(152)
(mm)
FLOODED EVAPORATOR - LONG SHELL _ —
Quantitv,_(Number of Water Passes) 1(2) 1(2) 1(2 _221121)4_ 2; ‘21)4 2; (21)4
i - R 22-14 22-14 - - -
e )t (5 4267) (559 - 4267) (559 - 4267) (559 - 4267) (559 - 4267) (559 - 4207)
Water Volume, gallons (L) 69.5 (263) 69.5 (263) 69.5 (263) 69.5 (263) 69.5 (263) 72.6 (275)
Max. Water Pressure_psi (kPa 150 (1035 150 (1038, 150 (1035) 150 (1035) 150 (1035) 150 (1035)
Max. Refrigerant Pressure, psi (kPa) 400 (2760) 400 (2760 400 (2760) 400 (2760) 400 (2760) 400 (2760)
Water Connections (Victaulic), in 8(204) 8 (204) 8(204) 8 (204) 8(204) 8(204)
(mm)
CONDENSER - LONG SHELL . 1@
Quantity, (Number of Water Passes) 1(2) 1(2) —2;(21)4— 2; (21)4 2214 214
i - - 22-14 - -
R () (589 4267) (559 - 4267) (559 - 4267) (559 - 4267) e iory 6 a7y
Water Volume, gallons (L) 98.6 (373) 98.6 (373) 98.6 (373) 89.2 1336) 150 goas) 150 (1035)
Max. Water Pressure psi (kPa) 150 (1035) 150 (1035) 150 (1035) 150 11035) s “3273) 75 (3278)
Max. Refrigerant Pressure osi (kPa) 475 (3278) 475 (3278) 475 (3278) 475 (3278) S ) A (120 "
Water Connections (Victaulic), 8 (204) 8(204) 8(204) 8 (204) (204)
in (mm)
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Dimensional Data

Figure 24, Short shell R-22 Refrigerant
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1&3 2 & 4 Pass 2 & 4 Pass Height With
Pass Head Conn. Head Conn. (Note 13) Starter 76 7/8
On Same End Both Ends 1954
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(3715) (3550) (3715) (1953) (1067)
Center of Gravity - 21 3/8
with Starter —'75—
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See notes on next page.
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Notes for Figure 24:

1. One haifinch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2

for each condenser).

2. 144 inches (3658) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on ail

other sides and top for service clearance.
Final connections must allow for manufacturing tolerance.

3.
4. Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact

your representative.

For dimensions of different condenser or evaporator pass see table.

Six 2 1/2 inch (64) dia. Lifting holes are provided.
All water connections are given in standard U.S. Pipe sizes. Stand
couplings.

5%
6. Unlt is shipped with an operating charge of refrigerant and oit.
7
8

ard connections are suitabie for welding or victualic

9.  Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

10. If main power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.
11.  Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count.
12. These values are for units with standard wall thickness copper tubing only.

13. The shipping skid adds 4 inches (102) to the overall unit height.

Figure 24, Short shell dimensions R-22 Refrigerant (continued)

126 3/4
3221
112 | 123 3/4
38 3445
WIRING ACCESS FOR —11/8 (29) DIA
SHELF MOUNTED STARTERS. / 8 MOUNTING
HOLES
| A
8 8 L
U= 208
36 1/8
e T 8
9
L | i [
_L_L Ma ——’ T
225
76 s
76 5 : CR
~ 127 - 127
64 5/8 k)
e 1642 356
NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)
OUTLET FAREND |
| P '
1 PASS 2 PASS Sl
Vessel Code Head Connection U.S. Pipe AA BB
Size
Evap. Cond. 1P 2P 3P
6 5 4708 47/8
E1810 8 (124) (124
5 5 478 4758
C1810 8 R (124)

M 692-1
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Figure 25, Standard shell dimemsions R-22 Refrigerant

106 1/2
2705
32112 26 12
825 673
STARTER STARTER WIRING
/— ACCESS
| |
R
1
76 7/8
1954
434 146 3/4
121 3726 -
A (45> !
4 _
1087
9
229 l'
All dimensions are shown | '
in inches and (mm)
Overall Length Overall =
A Overall Width
1&3 2 & 4 Pass 2 & 4 Pass Height With T
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends 76 7/8
169 1/4 162 3/4 169 1/4 76 7/8 42 1954
(4299) (4134) (4299) (1953) (1067)
50 R
Center of Gravity Lk r
with Starter t 25 3/8
X Y z see note b T 645
12 1234 84
324 |
79 3/8 35172 137/8 Oper. v : i {
(2016) (902) (353) l : e
795/8 345/8 14 Ship
(2023) (880) (356) Z 2512
648
3 301/8
76 765
36178
918
See Notes on Next Page.
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Notes for Figure 25

1.

bl od

®Noo

9.

10.
11.
12
13.

One half inch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2
for each condenser).

168 inches (4267) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on all
other sides and top for service clearance.

Final connections must allow for manufacturing tolerance.

Standard heads are shown. For dimensions of high pressure construction, waterboxes, or flange type connections, contact
your representative.

For dimensions of different condenser or evaporator pass see table.

Unit is shipped with an operating charge of refrigerant and oil.

Six 2 1/2 inch (64) dia. Lifting holes are provided.

All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for weiding or victualic
couplings.

Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

f main power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.

Pumpdown capacity is determined in aczordance with ANSI/ASHRAE 15 for the maximum tube count.

These values are for units with standard wall thickness copper tubing only.

The shipping skid adds 4 inches (102) to the overall unit height.

Figure 25, Standard shell dimensions R-22 Refrigerant (continued)

149 3/4
m__ 1483 /4 |
38 3726 !
WIRING ACCESS FOR

SHELF MOUNTED STARTERS.

8 T};’/ HOLES

| |
L‘H—' arm ' ’JHJ
225 s
: I B
R dbs
8858 li_ o
2201 356

NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)

OUTLET FAR END

1 PASS 2 PASS 3 PASS
Vessel Code Head Connection U.S. Pipe AA BB
Size
Evap. Cond. 1P 2P 3P
E1812 8 6 5 47/8 47/8
(124) (124)
C1812 8 6 5 47/8 47/8
(124) (124)

IM 692-1
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Figure 26, Long shell dimemsions R-22 Refrigerant Models 155-190

106 172

2705

3318 26 112 )
840 673 |
(1 — — T
Mty oy STARTER
o}
| S =t
I f f
\/ OUTLET
86
2184 EVAPORATOR
INLET
| — I_1 1 '
OUTLET
3/4
19 4 INLET
X
6 = 148 |
153 “‘ 2 3758 -
| A [@5>— -
50 7/8 ,
1292
- - 14
All dimensions are shown 7 T
in inches and (mm)
i [}
Overall Length Overall L
A Overall Width
1&3 2 & 4 Pass 2 &4 Pass Height With
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends
169 1/4 164 5/8 169 1/4 86 50 7/8
(4299) (4181) (4299) (2184) (1292) 86
2184
Center of Gravity
with Starter
X Y z see note
12
773/4 38 1/4 203/8 Oper.
(2473) (899) (362) -
78 1/4 377/8 20 3/8 Ship ' as7
| (1988) _ (962) (518) o
17 1/4
438
_ —L -
Y
_ 353/4
z 08
4 427/8
102 7 1088
See Notes on Next Page.
IM 692-1
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Notes for Figure 26

1. One half inch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2

for each condenser).

2. 168 inches (4267) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on all

other sides and top for service clearance.

3. Final connections must allow for manufacturing tolerance.
4 Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact

your representative.

53 For dimensions of different condenser or evaporator pass see table
6. Unit is shipped with an operating charge of refrigerant and oil.
7
8

Six 2 1/2 inch (64) dia. Lifting holes are provided.

All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for welding or victualic

couplings.

9. Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

10. f main power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.
11.  Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count
12. These values are for units with standard wall thickness copper tubing only.

13. The shipping skid adds 4 inches (102) to the overall unit height.

Figure 26, Long shell dimensions R-22 Refrigerant Models 155-190(continued)

151

3834 :
e 148 _—
38 3758 "\
WIRING ACCESS FOR 118 (28) DIA
SHELF MOUNTED STARTERS. 8 MOUNTINC
] ; HOLES
91 91/2
4 = =
t i
3 873 e e
| 225— | f
43/4
. 6112 2 _I 612
;E E 120 gra= 185
87 1/4 -
218 7 ase
NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)
OUTLET FAR END |
=
| | |
1 PASS 2 PASS 3 PASS
Vessel Code Head Connection U.S. Pipe AA B8
Size
1P 2P 3P
10 8 8 71/8 71/8
(181) (181
10 8 8 71/8 71/8
(181) (181)
35
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Figure 27, Long shell dimemsions R-22 Refrigerant Models 200-210

106 1/2 )
2705 O
33 1/4 261
843 873
N =
STARTER
=
i
_86
2184
34
19 K
- ;
_6 148
/3 ‘ 3758
A 35 |
- __so78
1291
All dimensions are shown
in inches and (mm)
Overall Length Overall
A Overall Width 4
1&3 2& 4 Pass 2 & 4 Pass Height With
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends
169 1/4 164 5/8 169 1/4 86 507/8
(4299) {4181) (4299) (2184) (1292) o
2184
Center of Gravity
with Starter
X Y b4 see note
12
78 1/8 39 1/2 20 3/4 Oper.
(1984) (1003) (527)
78 1/2 387/8 20 3/4 Ship
(1994) (987) (527)
See Notes on Next Page.
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Notes for Figure 27

1.

One Half inch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2
for each condenser).

168 inches (4267) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on all
other sides and top for service clearance.

Final connections must aliow for manufacturing tolerance.

Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact
your representative.

For dimensions of different condenser or evaporator pass see table

Unit is shipped with an operating charge of refrigerant and oil.

Six 2 1/2 inch (64) dia. Lifting holes are provided.

All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for weiding or victualic
couplings.

Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

if main power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.

Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count

These values are for units with standard wali thickness copper tubing only.

The shipping skid adds 4 inches (102) to the overall unit height.

Figure 27, Long shell dimensions R-22 Refrigerant Models 200-210(continued)

151
3834

1112 148

38 3758 —']

WIRING ACCESS FOR — 1 18 (29) DIA
SHELF MOUNTED STARTERS. / 8 MOUNTING
1 ,F% " HOLES

.
T
812 H 912
— — e o —
{ 241 241
018 . im
2 o
P\ a
arm R
225 I
’ l 434
4 g 812 120 62
102 16 165
87 114 4
218 356

NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)

IM 692-1

OUTLET FAR END | ]
.
f | J
1 PASS 2 PASS 3 PASS
Vessel Code Head Connection U.S. Pipe AA BB
Size
Evap. Cond. 1P 2P 3P
E2412 10 8 8 71/8 71/8
(181) (181)
C2212 10 8 6 53/4 6 3/8
(146) (162
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Figure 28, Short shell dimemsions R-410A Refrigerant

106 1/2
2705

10172 26 1/2
265 673

I — T T 1~
STARTER WIRING
’ P ACCESS
OUTLET
84 1/4
2141
INLET
OUTLET
34
19 INLET
e .y
53/4 e 123 3/4 .
1 il 3145 o
A @5 - -
437/8
1114
9
229 ['
All dimensions are shown
in inches and (mm) . ' |
Overall Length Overall P—
A Overall Width —
1&3 2 & 4 Pass 2 & 4 Pass Height With
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends
———m
146 1/4 140 3/4 146 3/4 84 3/4 437/8
(3715) (3577) (3715) (2141) (1114)
2141
Center of Gravity i
with Starter |
X Y 4 see note ‘
12 28 3/4
645/8 40 15 1/4 Oper. = | =
730
(1642) 1016) (387) 14 3/4
64 5/8 39 153/8 Ship Y 375
(1642) (991) (391) q S
Z 27172
3 a4
76 L_ 40 864
1016
See Notes on Next Page.
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Notes for Figure 28

1. one halfinch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2
for each condenser).

2. 144 inches (3658) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on ali
other sides and top for service clearance.

3. Final connections must allow for manufacturing tolerance.

4. Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact
your representative.

5. For dimensions of different condenser or evaporator pass see table

6. Unit is shipped with an operating charge of refrigerant and oil.

7 Six 2 1/2 inch (64) dia. Lifting holes are provided.

8 All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for welding or victualic
couplings.

9. Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

10. fmain power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.

11.  Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count.

12. These values are for units with standard wall thickness copper tubing only.

13. The shipping skid adds 4 inches (102) to the overall unit height.

Figure 28, Short shell dimensions R-410A Refrigerant (continued)

IM 692-1

, 126 314
[ 221
e 123314
1 3145
WIRING ACCESS FOR
SHELF MOUNTED STARTERS. \ — 11/8 (29) DIA.
8 MOUNTING
T ﬂ HOLES
=8
203
2 B -
203 ’4
+ T -
2 158
7 41 N s
i 127
356
NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)
l
1PASS 2 PASS 3 PASS
Vessel Code Head Connection U.S. Pipe | AA BB
Size
Evap. Cond. 1P 2P 3P
E2212 10 8 6 53/14 6 3/8
(145) (161
C2012 10 8 5 55/8 6 3/16
(143) (157) |
39
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Figure 29, Standard shell dimemsions R-410A Refrigerant

106 1/2
2705
323/8 261
[ 824 673
STARTER
I‘: o]
OUTLET
84 1/4
2141
INLET
OUTLET
3_/4
19 INLET
) [
534
146
— Ala5D -
4378
114
229
All dimensions are shown
in inches and (mm)
Overall Length Overall
A Overall Width
1&3 2 & 4 Pass 2 & 4Pass Height With
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends — .
169 1/4 163 3/4 169 1/4 84 1/4 477/8 I [© a
(4299) (4159) (4299) (2141) (1114) / O
84 1/4
- / 2141
Center of Gravity 56 3/4
with Starter 1441
X Y z see note 423/4 B —
12 1086 ©
78 3/8 38 112 15 112 Oper. 125/8 | L G
(1991) (978) (394) 319 28 3/4 |
785/8 377/8 15 5/8 Ship . 730
__(1997) (962) (397) O 14 3/4
375
Vi = i l 't
z27we |
3 || % s
76 40 864
See Notes on Next Page.
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Notes for Figure 29

1. one half inch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2
for each condenser).

2. 168 inches (4267) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on ali
other sides and top for service clearance.

3. Final connections must allow for manufacturing tolerance.

4. Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact
your representative.

5. For dimensions of different condenser or evaporator pass see table

6. Unit is shipped with an operating charge of refrigerant and oil.

7 Six 2 1/2 inch (64) dia. Lifting holes are provided.

8 All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for welding or victualic
couplings.

9. Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

10. f main power wiring is brought up through the floor, this wiring must be outside the envelope of the unit.

11.  Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count

12. These values are for units with standard wall thickness copper tubing only.

13. The shipping skid adds 4 inches (102) to the overall unit height.

Figure 29, Standard shell dimensions R-410A Refrigerant (continued)

148 314
e ——— L]
3802
146 3/4
3726
WIRING ACCESS FOR
SHELF MOUNTED STARTERS. 1 1/8 (29) DIA.
8 MOUNTING
! ¥ HOLES
sl -

NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)

OUTLET FAR END

%
I | |
1 PASS 2 PASS gfﬁs B
Vessel Code Head Connection U.S. Pipe AA B8
Size
1P 2P 3P
10 8 6 53/4 6 3/8
(145) (161)
8 6 5 55/8 6 3/16
(143) (157
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Figure 30, Long shell dimemsions R-410A Refrigerant

108 172
2705 =
45 26 172
1143 673
M
IMcQua g STARTER — STARTER WIRING
—] P Q.J /
= K
[ f 4 II Vi outLer
84 1/4
2141 INLET
OUTLET
R INLET
b4 o
) ‘
171 3/4 J
4364 ‘J
188 3/4
= 4796
43718 -
1114
9
29 "
All dimensions are shown
in inches and (mm)
Overall Length Overall
A Overall Width
1&3 2 & 4 Pass 2 & 4 Pass Height With d
Pass Head Conn Head Conn. (Note 13) Starter
on same end both ends .
194 1/4 188 3/4 194 1/4 84 1/4 437/8
_(4934) (4794) (4934) (2141) (1114
84 1/4
2141
Center of Gravity
with Starter
X Y p4 see note =
12
90 1/8 36 3/8 16 1/4 Oper.
(2289) (924) (413)
90 112 353/4 16 1/4 Ship 28314
(2299) (908) (413) 14304 730
375 l
| B
A
See Notes on Next Page.
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Notes for Figure 30

1. one halfinch (13) FPT evaporator and condenser relief valves must be piped per ANSI/ASHRAE 15. (1 for each evaporator, 2

for each condenser).

2. 192 inches (4877) is required at either end of the tubesheet for tube replacement. 36 inches (914) is recommended on ail

other sides and top for service clearance.

3. Final connections must allow for manufacturing tolerance.
4. Standard heads are shown. For dimensions of high pressure construction, water boxes, or flange type connections, contact

your representative.

couplings.

For dimensions of different condenser or evaporator pass see table
Unit is shipped with an operating charge of refrigerant and oil.

Six 2 1/2 inch (64) dia. Lifting holes are provided.

All water connections are given in standard U.S. Pipe sizes. Standard connections are suitable for welding or victualic

9. Vibration isolator pads are provided for field installation 0.25 inches (6) thick when loaded.

10. f main power wiring is brought up through the fioor, this wiring must be outside the envelope of the unit.
11.  Pumpdown capacity is determined in accordance with ANSI/ASHRAE 15 for the maximum tube count.
12. These values are for units with standard wall thickness copper tubing only.

13. The shipping skid adds 4 inches (102) to the overall unit height.

Figure 30, Long shell dimensions R-410A Refrigerant (continued)

174 34
4440
112 | 171 3/4 )
38 4364 1
11/8 (29) DIA.  — —‘
WIRING ACCESS FOR 8 MOUNTING
SHELF MOUNTED STARTERS. HOLES
A 1 B _T h
. [EEY 8
0 200 =55
1016 44
654 158
41
[ _
878 gt - 1
' 225
c I
s 5 14 R e
- — 55 127
9918
2519 '
NOZZLE SIZES AND LOCATIONS
DIMENSIONS In INCHES (MM)
OUTLET FAR END [
=
| |
1 PASS 2 PASS 3 PASS
Vessel Code Head Connection U.S. Pipe AA BB
Size
1P 2P 3P
10 8 6 53/4 63/8
(145) (161)
10 8 6 53/4 6 3/8
(146) (162) |
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-ield Wiring

CAUTION

PFS unit compressors are single direction rotation compressors. For this reason proper
phasing of electrical power is essential. Electrical phasing must be A, B, C clockwise for
electrical phases 1, 2 and 3 (A=L1 ,B=L2,C=L3). The unit is supplied with single point
factory power connection and includes one MotorSaver phase failure, phase reversal
protective device that will prevent operation of the unit with incorrect power phasing. The
MotorSaver is factory wired and tested. Do not alter the wiring to the MotorSaver.

General Information

Wiring must comply with all applicable codes and ordinances. Warranty is void if wiring is not in
accordance with specifications.

Copper wire must be used for all wiring.

The PFS is typically supplied with the main power wiring for single point power connection. A
single large power terminal block is provided for field connections. Wiring within the unit is sized
according to the National Electrical Code. A single field-mounted disconnect (supplied by others) is
required. An optional factory mounted transformer for the 115 volt control circuit may have been

provided.

Main power must enter the control panel at the location indicated on the unit illustration.

Table 9, Compressor amp draw

PFS Rated Load Amps Locked Rotor Amps

Unit Volts Hz Compressor Compressor

Size Deilta-Delta Start

Comp. 1 Comp. 2 Comp. 1 Comp. 2

208 179 179 934 934
230 162 162 1042 1042

155C 380 60 98 98 604 604
460 81 81 489 489
575 65 65 377 377
208 179 223 934 934
230 162 202 1042 1042

170C 380 60 98 122 604 604
460 81 101 489 489
575 65 81 377 377
208 179 254 934 934
230 162 230 1042 1042

180C 380 60 98 139 604 604
460 81 115 489 489
575 65 92 377 377
208 223 223 934 934
230 202 202 1042 1042

190C 380 60 122 122 604 604
460 101 101 489 489
575 81 81 377 377
208 223 254 934 934
230 202 230 1042 1042

2008 380 60 122 139 604 604
460 101 115 489 489
575 81 92 377 377
208 254 254 934 934
230 230 230 1042 1042

210C 380 60 139 139 604 604
460 15 115 489 489
575 92 92 377 377

NOTES:

1. Allowable voitage is within £10 % of nameplate rating.

PFS 155C - 315C IM 692-1



2. Compressor RLA values are for wiring sizing only. They do not reflect normal operating current draw at unit rated capacity.

Table 10, Compressor Amp Draw

PFS Rated Load Amps Locked Rotor Amps
Unit | Volts Hz Compressor Compressor
Size Delta-Delta Start
Comp. 1 Comp. 2 Comp. 1 Comp. 2
208 286 286 934 934
230 259 259 1042 1042
235C 380 60 157 157 604 604
460 130 130 489 489
575 104 104 377 377
208 286 357 934 934
230 259 323 1042 1042
255C 380 60 157 195 604 604
460 130 162 489 489
575 104 130 377 377
208 286 406 934 934
230 259 368 1042 1042
270C 380 60 157 222 604 604
460 130 184 489 489
575 104 147 377 377
208 357 357 934 934
230 323 323 1042 1042
280C | 380 60 195 195 604 604
460 162 162 489 489
575 130 130 377 377
208 357 406 934 934
230 323 368 1042 1042
300C 380 60 195 222 604 604
460 162 184 489 489
575 130 147 377 377
208 406 406 934 934
230 368 368 1042 1042
315C 380 60 222 222 604 604
460 184 184 489 489
575 147 147 377 377
NOTES:
1. Alozable woltase it is within 110 percent of nameplate rating.
2. Compeosesr R vahues arC SSrwirs sizing only. Thoy do notroflect aoomal opcrating cument draw at unit rated capacity.
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Table 11, Customer wiring information

PFS Wiring to unit Power Block Wiring to Disconnect Switch
Unit | Volts | Hz Power Block Optional Disconnect Switch
Size Terminal Size| Connector Wire Range (per phase) Size Connector Wire Range
(per phase)
Amps (Copper Wire Only) (Copper Wire Only)
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 400 (2) 3/0-250 MCM
1565C| 380 60 335 (1) #6400 MCM 250 (1) #4-350 MCM
460 335 (1) #6400 MCM 250 (1) #4-350 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
170C| 380 60 335 (1) #6400 MCM 400 (2) 3/0-250 MCM
460 335 (1) #6400 MCM 250 (1) #4-350 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
180C| 380 60 335 (1) #6400 MCM 400 (1) 2/0-500 MCM
460 335 (1) #6400 MCM 250 (1) #4-350 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
190C| 380 60 335 (1) #6400 MCM 400 (1) 2/0-500 MCM
460 335 (1) #6400 MCM 250 (1) #4-350 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
200C| 380 60 335 (1) #6400 MCM 400 (1) 2/0-500 MCM
460 335 (1) #6400 MCM 250 (1) #4-350 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
208 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
230 665 (1) #6-350 MCM & (1) #4-500 MCM 600 (2) 250-350 MCM
210C| 380 60 335 (1) #6400 MCM 400 (1) 2/0-500 MCM
460 335 (1) #6-400 MCM 400 (1) 2/0-500 MCM
575 335 (1) #6400 MCM 250 (1) #4-350 MCM
Note:
Allowable voltage is within +10 percent of nameplate rating.
IM 692-1
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Table 12, Customer Wiring Information

PFS Wiring to unit Power Block Wiring to Main Circuit Breaker
Unit Volts Hz Power Block Optional Main Circuit Breaker
Size Tenminal Size Connector Wire Range (per phase) Size Connector Wire Range (per phase)
Amps (Copper Wire Only) (Copper Wire Only)
Ckt.1/ Ckt.2 Ckt.1/ Ckt.2 Ckt.1/ Ckt.2 Ckt.1/Ckt.2
208 665 / 665 (1) # 6350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) # 6350 MCM & (1) # 4-500 MCM & NA NA
235C 60 (1) # 6-350 MCM & (1) # 4-500 MCM
380 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (2) 3/0-250 MCM
460 335 (1) # 6400 MCM 400 (1) 2/0-500 MCM
575 335 (1) # 6400 MCM 250 (1) #4-350 MCM
208 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
255C 60 (1) # 6-350 MCM & (1) # 4-500 MCM
| 380 665 (1) # 6-350 MCM & (1) # 4500 MCM 600 (2) 250-350 MCM
460 665 (1) # 6-350 MCM & (1) # 4500 MCM 400 (1) 2/0-500 MCM
575 335 (1) # 6400 MCM 400 (1) 2/0-500 MCM
208 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) #6-350 MCM & (1) # 4-500 MCM & NA NA
270C_ 60 (1) # 6-350 MCM & (1) # 4-500 MCM
380 665 (1) # 6-350 MCM & (1) # 4-500 MCM (2) 250-350 MCM
| 460 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (1) 2/0-500 MCM
575 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (1) 2/0-500 MCM
208 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
280C 60 (1) # 6-350 MCM & (1) # 4-500 MCM
380 665 (1) # 6-350 MCM & (1) # 4-500 MCM 600 (2) 250-350 MCM
460 665 (1) #6-350 MCM & (1) # 4-500 MCM 400 (1) 2/0-500 MCM
575 335 (1) # 6400 MCM 400 (1) 2/0-500 MCM
208 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) #.6-350 MCM & (1) # 4-500 MCM & NA NA
300C 60 (1) # 6-350 MCM & (1) # 4-500 MCM
380 665 (1) #6-350 MCM & (1) # 4-500 MCM 600 (2) 250-350 MCM
460 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (2) 3/0-250 MCM
575 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (1) 2/0-500 MCM
208 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
(1) # 6-350 MCM & (1) # 4-500 MCM
230 665 / 665 (1) # 6-350 MCM & (1) # 4-500 MCM & NA NA
315C 60 (1) # 6350 MCM & (1) #4-500 MCM
380 665 (1) # 6-350 MCM & (1) # 4-500 MCM 600 (2) 250-350 MCM
460 665 (1) # 6-350 MCM & (1) # 4-500 MCM 600 (2) 250-350 MCM
575 665 (1) # 6-350 MCM & (1) # 4-500 MCM 400 (1) 2/0-500 MCM

NOTE:

Allowable voltage is within £10 percent of nameplate rating

PFS 155C - 315C
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Table 13, Electrical data

PFS

Unit

Size

155C

170C

180C

190C

200C

210C

NOTES:
Allowable voltage range is within +10% of nameplate rating.
Minimum circuit ampacity is equal to 125% of the RLA of the largest motor plus 100% of the RLA of all other loads in the

1.
2.

3.

4.

circuit.

Volts

208
230
380
460
575
208
230
380
460
575
208
230
380
460
575
208
230
380
460
575
208
230
380
460
575
208
230
380
460
575

Hz

60

60

60

60

60

60

Minimum Power Supply Field Fuse Size
Circuit Field Wire
Ampacity Qty. Wire Recom- Maximum
(MCA) 3) Gauge mended
403 6 250 450 500
365 6 3/0 450 500
221 3 4/0 250 300
183 3 3/0 225 250
147 3 1/0 175 200
458 6 250 600 600
415 6 250 500 600
251 3 250 300 350
208 3 4/0 250 300
167 3 2/0 200 225
497 6 250 600 700
450 6 250 600 600
272 3 300 350 400
225 3 4/0 300 300
180 3 3/0 250 250
502 6 250 600 700
455 6 250 600 600
275 3 300 350 350
228 3 4/0 300 300
183 3 3/0 225 250
541 6 300 700 700
490 6 250 600 700
296 3 350 350 400
245 3 250 300 350
196 3 3/0 225 250
572 6 350 700 800
518 6 300 600 700
313 3 400 400 450
259 3 300 300 350
207 3 4/0 250 250

Recommended power lead wire sizes based on three conductors per conduit at 100% conductor ampacity using 75°C wire
and no more than 3 conductors per conduit.
For six conductors per conduit current carmrying capacity is reduced by 20%. Consult the National Electical Code for wire
sizing. All terminal block connections must be made with copper wire (type THW or THHN).
Recommended time delay fuse size or circuit breakers (Canadian units only) is equal to 150% of the largest compressor-

motor RLA plus 100% of all other loads on the circuit. Maximum time delay fuse size or circuit breakers (Canadian units only)

is equal to 225% of the largest compressor-motor RLA plus 100% of ali other loads on the circuit.

PFS 155C - 315C
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Table 14, Electrical Data

PFS

Unit

Size

235C

255C

270C

280C

300C

315C

NOTES:
Allowable voltage limit is within +10 percent of nameplate rating.
235C-315C units for 208V & 230V applications require two electrical circuits and have two power blocks. Optional "main
circuit breaker” and "compressor circuit breakers® are not available with these units.
Recommended power lead wire sizes based on three conductors per conduit at 100% conductor ampacity using 75°C wire
and no more than 3 conductors per conduit.
For six conductors per conduit current camrying capacity is reduced by 20%. Consult the National Electical Code for wire
sizing. All terminal block connections must be made with copper wire (type THW or THHN).

Recommended time delay fuse size or circuit breakers (Canadian units only) is equal to 150% of the largest compressor-
motor RLA plus 100% of all other loads on the circuit. Maximum time delay fuse size or circuit breakers (Canadian units only)
is equal to 225% of the largest compressor-motor RLA plus 100% of all other loads on the circuit.

1.
2.

3.

4.

Volts

208
230
380
460

575

208
230
380

460
575

208

230

380

460

575
208

230

380
460

575
208

230

380

460
575
208
230

380

460
575

Hz

60

60

60

60

60

60

Minimum Power Supply Field Fuse Size
Circuit Ampacity Field Wire Recom- Maximum
(MCA) Qty.(3) Wire Guage mended
Ckt.1/Ckt.2 Ckt.1/Ckt2 Ckt.1/Ckt2 Ckt1/Ckt2 Ckt.1/Ckt2
358 /358 6/6 3/0 / 3/0 450 /450 600 / 600
324/ 324 6/6 2/0 / 2/0 400 /400 500/ 500
353 6 3/0 400 500
293 3 350 350 400
234 3 250 300 300
358 / 446 6/6 3/0 / 4/0 450 / 600 600 / 800
324 /404 6/6 2/0 / 4/0 400 / 500 500 /700
401 6 250 450 500
333 3 400 400 450
267 3 300 300 350
358 /508 6/6 3/0 / 250 450 /700 600 / 800
324 /460 6/6 2/0 / 4/0 400/ 600 500/ 800
435 6 250 500 500
360 3 500 450 500
288 3 350 350 400
446 / 446 6/6 4/0 / 4/0 600 / 600 800/ 800
404 /404 6/6 4/0 / 4/0 500 / 500 700 /700
439 6 250 500 600
365 3 500 450 500
293 3 350 350 400
446/ 508 6/6 4/0 / 250 600 /700 800/ 800
404 / 460 6/6 4/0 / 4/0 500/ 600 700/800
473 6 250 600 600
392 6 3/0 450 500
314 3 400 400 450
508 / 508 6/6 250 / 250 700/ 700 800/ 800
460 / 460 6/6 4/0 / 4/0 600 / 600 800/ 800
500 6 250 600 700
414 6 250 500 500
331 3 400 400 450

PFS 155C - 315C
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Figure 31, Typical Field Wiring

3

omggzsons

SUPPALY

1.A 115V +/-10%80 Hz. 115V +5% -10% 50 Hz SINGLE PHASE POWER
SUPPLY IS PROVIDED IN THE STARTER FUSE SIZE REQUIREMENT
IS 20 AMP RUSETRION ON L1 OMLY. L2 IS A GROUNDED NEUTRAL

2 A CUSTOMER FURNISHED 24 VOLT ALARM RELAY COlL. MAY BE
CONNECTED BETWEEN TERMINALS 73 AND 74 OF THE CONTROL
PANEL THE ALARM IS OPERATOR PROGRAMARLE. MAXOMUM
RATING OF THE ALARM RELAY COWL IS 25 \A

3. THE OAPRESSOR MOTUR STARTERS ARE PACTORY NQUNTED
AND ALL. THE CONTROR. WIRING BETWEEN THE STARTER AND
THE CONTROL FANEL IS FACTORY VARED

4. EXV BDARD USES THE J3&34 TERMINAL BLOCK NUMBERS AND
41 COMMUNICATION PORTS TO CONTRDL THE STEPPER MOTORS
ASSOCIATED WITH THIS COINTROL 80X

5. REMOTE ONOFF CONTRIL Ot UNITS FOR NULTIPLE UNIT APPUCA-
TIONS CAN BE ACCOMPUSHED BY REMDVING ARMFER 681 AND
INSTALLING A SET OF DRY CONTACTS BETWEEN TERMINALS 43 AND
58. IF AN ADDITIGNAL POINT OF ON/OFF CONTR(R {S REQUIRED,
RENOVE JUMPER 680 FROM TESMINALS 58 AND 53 AND INSTALL THE
ADDITIONA. SET OF DRY CONTACTS.

6 QUSTAMER FURNISHED 115V CONDENSER WATER PUMP RELAYS, CWR
MAY BE CONNECTED GETWEEN TERMINALS 26 AND 35. THIS RELAY
WILL ENERGIZE ANYTOME THE CONTROL REQUARES THE CONDENSER
VATER PUMP TO BE ENERGIZED. THE MAXIMUM RATING OF THIS COfL
1825\

7. ACUSTOMER SUPPLIED 4-20 Ma SSGNAL CAN BE SUPRLIED FOR
EVAPGRATOR WATER RESET (S00), MOTOR CURRENT RESET [SO4.
REFRIGERANT LEAK SENSOR [S05), EVAFORATOR WATER FLOW [S06)
CONDENSER WATER FLOW [S87)] INPUT RESISTANCE EQUALS 250 OMMS.

8 WATER FLOW PROTECTION FOR BOTH THE ENAPURATOR AND CON-
DENSER MUST BE PROVIDED THIS PROTECTION SHALL CONSIST

OF A FLOW SWITCH OR DIFFERENTIAL PRESSURE SWITCH WIRED
GETWEEN TERMINALS 42 AND 54 FOR THE EVAFORATOR AND 42 AND 58
SET OF ALDAULIARY CONTACTS WIRED TO THE FOLI.OWING TERMINALS
FOR THE CONDENSER  IN ADDIMON EACH PUMP STARTER SHALL HAVE A
\EVAR-TERMINALS 54 AND 55 COND-TERMINALS 58 AND 57).

8 CUSTOMER FURNISHED 115V EVAPGRATOR WATER PUMP RELAYS.
QR LAY BE CONMNECTED GETWEEN TERMINALS 34 AND 25.
THIS RELAY WILL ENERGIZE ANYTIME THE CONTRIR. REQURES
THE EVAPORATOR WATER PUMP TO BE ENERGZED: THE MAXINUM
RATING OF THESE CORS IS 25 Va.

10 CONDENSER WATER TEMPERATURE CONTROL CAN BE OBTAINED
BY COMNECTING CUSTOMER FURNISHED STAGING RE1 AYS
BETVWEEN TERMINALS 27 AND 36 FOR THE FIRST STAGE. 28 AND
38 FOR THE SECOND STAGE, 28 AND 36 FOR THE THIRD STAGE,
AND 30 AND 38 FOR THE FOURTH STAGE. THE MAXIMIA RATING
OF THESE COLLS IS 25 V.
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Pre-Start-up

f=—rr _= __ == ————————___ _——____ __ LS ——— ———— — — ——— — ————— e ———

Open all electrical disconnects and check electrical connections are tight.

2. Verify water piping flow directions are correct and properly connected at the evaporator and
condenser.

3. Using a phase tester, verify electrical phasing is A-B-C clockwise (A=L1, B=L2,C=L3).
Verify unit power supply is within 10% of nameplate rating.

S.  Verify power supply wiring is the correct size and has a minimum temperature insulation rating
of 75°C.

Verify all mechanical and electrical inspections have been completed according to local code.

7. Make certain all auxilliary control equipment is operative and an adequate cooling load is
available.

8. Check all compressor valve connections for tightness.

9. Open compressor suction valve until backseated. (This is an optional valve)
10. Open discharge shutoff valve until backseated

11. Vent air from the evaporator and condenser water system piping.

12. Open all water flow valves and start chilled water pump.

13. Check all piping for leaks.

14. Flush the evaporator and condenser system piping.

Sequence of Operation

The following sequence of operation is typical for McQuay models PFS155C through PFS315C
screw water chillers. The sequence may vary depending on the software revision or various options
that maybe installed on the chiller.

Initial Conditions
Before energizing the control box, do the following:

1. Verify the two control circuits are powered through the primary fuses FU1, FU2 and the
secondary fuse FU3.

2. Verify power is developed through the transformer CPT in the starter and is 120 VAC on the
secondary.

3. Make certain the S1 switch is in the off position.

When applying power to the control for the first time do the following:

Open left door and the top door to each control box.
2.  Apply power and observe the following:
= Display lights up
=  Unit Status screen appears
* EXV board lights rapidly sequence closed.
3. Listen for stepper motors closing with a racheting sound.
Verify Unit Status Screen on the display indicates Off: Front Panel Sw.
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Off Conditions

With the power on the controller there several off states:

Off: Manual: when the setpoint in menu “11 Control Mode” is set to the Mode= Manual Off. To
change, simply set the Mode= Auto: Network (or any other running mode).

Off: Front Panel Sw: when the panel switch is in the “Stop” position. To change move the switch
to “Auto” position.

Off Alarm remove the alarm state then clear the alarm to remove this off state.

Off Compressor 1 or Off Compressor 2 is the on / off switch inside the top right control box
door. Tum to ‘on’ to clear.

Alarm

The alarm light on the front panel illuminates when the particular control receives an active alarm
state. The unit or a particular compressor will be locked out. The other compressor will start if only
one is locked out by a compressor fault.

Initial Start-up

CAUTION

Initial Start-up must be performed by McQuayService personnel.

Set up control as described in Initial Conditions.
2.  Tum front panel switch to Auto position. (chilled water flow pump relay will energize.)

3. If the field installed flow indicator does not indicated chilled water flow after 30 seconds, then
the alarm output will be energized.

Note: The unit starts the compressor with the least starts and run hours while in auto lead
lag setting

4.  When the Active Setpoint is 3 °F lower than the actual leaving water temperature, the chiller
starts.

S.  When the chiller starts the following occurs:
=  Crank case heaters de-energize
=  Compressor starts
= Liquid injection solenoid is energized
= Motor cooling solenoid is energized
=  Suction injection solenoids are energized
6. Suction injection will turn off when the following conditions have been met:
=  Discharge superheat drops below 3 °F
= Liquid Presence sensor shows liquid
=  Absolute Pressure ratio is greater than 1.2 (Abs. Condenser Psia / Abs. Evaporator Psia)

PFS 155C - 315C IM 692-1




7. The unit status changes:
FROM

8. The following occurs if additional cooling capacity is required:
= Controllers add capacity by changing the capacity control solenoids outputs 6, 7, and 8.
=  As capacity increases the second compressor is started

= After both compressor are running the unit continues to load by changing the capacity
control solenoids outputs 12, 13, and 14.

Load Recycle

As chilled water requirements lessen, the controls unload the compressors until the chilled water
drops below the lag cutoff point for the delay time required. The control will shut off the lag
compressor and reduced load will cause the leaving water temperature to drop 3 ° F below the active
setpoint. The compressor de-energizes on Load Recycle and the display will show Waiting For
Load. The chilled water pump will remain on.

IM 692-1

PFS 155C - 315C 53



intcenational

13600 Industrial Park Boulevard, P.O. Box 1551, Minneapolis, MN 55440 USA  (612) 553-5330



Catalog 720-8

SeasonMaker
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Units

G Vintage

Models TSH & TSC
TSF & TSB
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TSH hloeaway unit

TS8 tasic urnt,
Top dischargo showr)

TSF fat top Moor wwt

Total fan-coil flexibility

TSH hideaway unit

The TSH hideaway unit 1 designed tor fully concealsd in-
shiiateon m Aregs where a cailing aénclosure is furnsshed by
others, Unit features include:

7 unit sizes frormm 200 10 1200 ¢fm (340 W0 2040 iv'h),
Heavy-gauge galvanized stee! base casing

Standard or high capacity cooling coil.

Quint, 3-specd pormarent split capacitor motorls)

High performance forward curved centrifugal fan wheels
Single power location for field wiring connections

ARI certifuxi performance,

LIL safety agency approval listing

Incorporates (AQ standards

TSC ceiling unit

The TSC celling unit is desigeed for exposad or recessed

ceding applications. An opt:onal cabinat wsth M flange

frame allows Installation with the cabinet hinged bottom

panel flush with the ceilryy lor recessed applications. The

unit includes all of the features listed above for the TSH unlt

plus the follawing:

® 7 unt sizes from 200 to 1200 ¢ {340 to 204D rmi'ih)

® Heavy-gauge steel decoratlve cabinel with polymer ar
stamped discharge grifie or duct opening.

® Aftractive Antxjue ivory electrasiatically apslied. bisked-
or finish.

® Hinged bottom paned !or tatal accessibllity to the wnil,
conirols and filter.

® Stamped return ar grifie ar back feturs ducl openng.

® Optwanal cabinet with telescoping rirr Mange rarme o
accormmodate drty ceiling type lor recessed apolicabons

® Incorperates IAQ slandards.

TSB basic unit

The TSB basic unit is designad for fully concealed floor or
wall mounted applications. The unit can be installed in a
custom enclosure or behind 8 McQuay wall plate. Decora
tive wall plates include stamped retwn air gnites and ac-
cess door. They are avatlable with or without stamped
discharge grille, Wall plates are finished vath an attractive
Antigwe Ivory electrostatcally applied, baked-on fivsh. TSB
basic unit features include:

7 unit sizes form 200 to 1200 c¥m (340 1o 2040 m
Heavy-gauge galvanized steel basic cakinet.

Standard or high capacity cooling coil.

Quist, 3-speed parmanent split capacitor Motor

Hsgh pertormance forward curved centrifugal fan wheels
Singla pewer location for field wiring connechiona

ARI certified performance.

UL safety agency approval.

Incorporates |1AQ standarde.

TSF floor unit

The TSF Noar unt is dessgned lor use in different installn

tions as a floor cansole most frequently installed below &
window for draft free performance o as a wall hung ron

soke. Thwe TSF unit can be provided with either a fiad 100 or 2
slepe top discharge. The standard dischrge grille is madde
af a high impact polymer. Units can also be provided with
an optional steol discharge grille, The unit includes all Of the
features listed above {or the TSA unit incarparated in an

tractive cabinet painted with elecirostatically appeed, haked

on, Antique Ivory finish,



McQuay SeasonMaker®’ ThinLine fan-coil units
ARI certification, UL listing

McQuay ThinLine fan-coil units are tested and rated in ac-

cordance with Air Conditioning and Refrigeration Institute
(ARI) Standard 440 and certified in accordance with the ARI M'“ﬁ,%%m:ﬁ,g' s
certification program. ARI certification assures you full rated Refrigeration Institute

performance and offers confidence in unit selection.

ThinLine fan-coll units are listed by UL as complying with
nationally recognized safety standards for fan-coil air con-
ditioning units.

Indoor air quality

Indoor air quality is an increasingly important issue in the the conditioned space. ThinLine units utilize sloped drain
effort to maintain a clean, healthy environment in offices, pans which provide for positive condensate drainage inhib-
hotels and schools. ThinLine fan-coils are at the forefront of iting the formation of mold or mildew. Floor models also
this effort. All ThinLine models are completely free of fiber- include an option to introduce fresh air into the space.

glass, which could be entrained in the airstream and enter
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Nomenclature

TSF-021G
ThinLine —-,— T Design Vintage
Type of Unit Application Series
SF = Floor Cabinet Unit it Si
op = Hoor Basic Unit i l gg:;ir:;?cfm in 100’s
SH = Ceiling Hideaway Unit (02 = 200, etc.)

SC = Ceiling Cabinet Unit

“McQuay” and “SeasonMaker” are registered trademarks of McQuay international, Minneapolis, Minnesota
©1996 McQuay Intemational. All rights reserved throughout the world.

“Bulletin illustrations cover the appearance of McQuay Interational products at the time of publication
and we reserve the right to make changes in design and construction at anytime without notice.” (1/96)
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Design features — TSH & TSC ceiling units

Quality, efficiency & reliability built into every unit

Coils

Standard and optional high capacity cooling coils include
manual air vents for all unit sizes as standard. Optional wa-
ter heating coils are available for 4-pipe systems.

Coils are constructed of seamless copper tubes with
headers and aluminum fins. Full depth collars, drawn in the
fin stock, provide accurate control of fin spacing and com-
pletely cover the copper tubes to lengthen coil life. Tubes
are mechanically expanded into the fins for a permanent
primary to secondary surface bond, assuring maximum heat
transfer efficiency.

The sloped position of the coil assures rapid condensate
drainage to provide even airflow and full rated capacity at all
conditions.

Motors

Tap wound, three-speed, permanent split capacitor motors
are standard for TSH and TSC units. Motors have sleeve or
ball bearings, inherent thermal overload protection an auto-
matic reset. Motors are resiliently mounted to assure quiet,
vibration-free operation and are easlly removed.

Fan wheels

All fan wheels are forwardly curved, double width, double
inlet, centrifugal type and are statically and dynamically bal-
anced for smooth, quiet operation.

Return air duct collar

A standard galvanized steel return air duct collar facilitates
connection of TSH units to ductwork. The collar facilitates
making the return air connection without interfering with the
piping for the unit supply, return or drain connections. It in-
corporates a filter frame to hold a cleanable filter (filter in-
cluded) and accommodates easy side or bottom filter access.

Exposed TSC unit with fiat front grille

Recessed TSC ceiling unit

€4/ Catalog 720

Casing and cabinet

All units constructed of heavy-gauge steel for long life and
durability. The TSC exposed cabinet is designed to be aes-
thetic pleasing and still allow easy serviceability. The ex-
posed cablnet is avallable In a flat front or slope front grille
configuration with high impact polymer or metal grilles. Ex-
tended length exposed cabinets are available to accomo-
date valve packages or piping accessories which require
additional end pocket space. The TSC recessed cabinet in-
cludes a trim flange for adjustment of the bottom panel to
match the height of a hanging ceiling. TSC unit cabinet con-
figurations are finished with electrostatically applied, baked-
on Antique Ivory paint.

Single power location

All electrical components of the TSH and TSC fan-coils are
factory wired to a single location for quick connection to
electrical service. Connections for electric heaters, which
require a separate circuit, are located in the single power
location.

Speed controller

A three-speed switch with off position is available for all sizes.
The speed switch must be field mounted in a 2 x 4 x 24" deep
(61 x 102 x 64 mm) electrical box by others.

Drain pans

The galvanized steeil primary drain with copper connection
is insulated on the external surface with fire rated closed
cell foam. The sloped primary drain pan extends under the
coil, coil connections and valve area providing complete
condensate drainage protection for the entire unit accord-
ing to IAQ standards.

Filter
TSC units have a cleanable filter as standard. The filter is

easlly removable through the bottom access panel. TSH units
include a standard retum air duct collar with filter.

Exposed TSC unit with slope front grille

TSH hideaway unit



Design features — TSF & TSB floor units

Quiet, dependable, trouble-free performance

Coils

Standard and optional high capacity cooling coils include
manual air vents for ali unit sizes as standard. Optional wa-
ter heating coils are avalilable for 4-pipe systems.

Coils are constructed of seamless copper tubes with
headers and aluminum fins. Full depth collars, drawn in the
fin stock, provide accurate control of fin spacing and com-
pletely cover the copper tubes to lengthen coil life. Tubes
are mechanically expanded into the fins for a permanent
primary to secondary surface bond, assuring maximum heat
transfer efficiency.

The position of the coil assures rapid condensate drain-
ageto provide even airfflow and full rated capacity at all con-
ditions.

Motors

Tap wound, three-speed, permanent split capacitor motors
are standard for TSF and TSB units. Motors have sleeve or
ball bearings, inherent thermal overload protection an auto-
matic reset. Motors are resiliently mounted to assure quiet,
vibration-free operation and are easily removed.

Fan wheels

All fan wheels are forwardly curved, double width, double
inlet, centrifugal type and are statically and dynamically bal-
anced for smooth, quiet operation.

Fan deck

Heavy-gauge continuous galvanized steel rigldly supports
motors, fan assembly and fan housings as a single unit.

Filter

TSF and TSB units have a cleanable filter as standard. The
fliter is easily removable through the return air toe space of
TSF units and wall plate return air grille for TSB units.

Discharge grille

TSF units are furnished with a standard high impact poly-
mer grille in either a flat top or slope configuration. An op-
tional metal grille is available for either configuration. Both
grilles have been designed for exceptional airflow while pro-
viding a smooth, aesthetically pleasing appearance. Grilles
are finished in an Oxford Brown color to complement the
Antique Ivory cabinet.

TSF fiat top unit

TSF slope top unit

Casing and cabinet

All units constructed of heavy-gauge steel for long life and
durability. The TSF cabinet is designed to be aesthetic pleas-
ing and still allow easy serviceability. The cabinet is avail-
able in a flat top or slope top grille configuration with high
impact polymer or metal grilles. Extended length cabinets
are available to accommodate valve packages or piping ac-
cessories which require additional end pocket space. The
TSF cabinets and TSB wall plates are finished with an elec-
trostatically applied, baked-on Antique Ivory paint.

Single power location

All electrical components of the TSF and TSB fan-coils are
factory wired to a single location for quick connection to
electrical service. Connections for electric heaters, which
require a separate circuit, are located in the single power
location.

Speed controller

A three-speed switch with off position is available for all unit
sizes. The speed switch is available unit mounted or for field
installation in a wallmounted 2 x4 x 2% * deep (51 x 102 x 64 mm)
electrical box by others.

Controls systems

A variety of two- and four-pipe control systems are available
with unit mounted or remote thermostats. Standard options
include fan or valve cycle control systems. Unit mounted
controls are provided with an access door, 3-speed fan
switch, off switch, and temperature control knob.

Drain pans

The galvanized steel primary drain is provided with plastic
connections, and is insulated on the extemal surface with
fire-rated closed cell foam. The sloped primary drain pan
extends under the coil and coil connections. An injection
molded secondary drain pan provides complete condensate
drainage from valve package components. Together the drain
pans provide positive condensate drainage according to IAQ
standards.

TSB basic unit
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Optional features and accessories

Optional coils

In addition to the standard cooling coil, an optional high
capacity water coil is available for all floor and ceiling units
for use in two-pipe systems. A separate one-row heating
coil can be factory installed with any of the above coils for
four-pipe systems.

Motors

Tap wound, three-speed 115/60/1, 230/60/1, 220/50/1, or
277/60/1 permanent split capacitor motors are available on
all unit types and sizes. High static motors are also avail-
able. Motors have sleeve or ball bearings and inherent ther-
mal overload protection with automatic reset. Motors are
resiliently mounted to assure quiet, vibration-free operation
and are easily removed for service.

Electric heat

Electric heat is offered in a wide variety of sizes and volt-

ages. Each is equipped with an high limit cutout switch, in-

erlocked with the fan switch to prevent operation during

periods when the fan is off. Electric heaters can be used for

supplementary between-season heating when chilled water

Ls being supplied to the system, or for year-round electric
eat.

Valve packages

Two-way and three-way electric valves are available with
hand valves for factory mounting on all units. All valve pack-
ages have a union connections between the valve and coil
allowing quick valve removal. TSF and TSB units include a
secondary drain pan to assure positive drainage of conden-
sate from valves and piping manifolds. TSH and TSC units
have a secondary drain pan as part of the unit drain pan.

Wall plates (TSB units only)

Decorative wall plates include stamped return air grilles and
an access door. They are available with or without stamped
discharge grille. Wall plates are finished with an attractive
Antique Ivory electrostatically applied, baked-on finish.

Fresh air damper

An automatic or manual fresh air damper, with user adjust-
able settings for fresh air intake, is available factory installed
or as a field installed kit. The damper can quickly and easily
be adjusted to allow 100, 50, 25 or 0 percent fresh air in-
take. If freezing air temperatures are expected the damper
must be closed or the outside air tempered before entering
the unit.

Fresh air wall intake box

Fabricated of aluminum with weep holes and a double set
of louvers in series to prevent moisture draw-through.

Thermostats

Wall-mounted thenmostats for all application requirements
are available as either thermostats only or combination ther-
mostat and three-speed switch. Unit mounted thermostats
are available for TSF and TSB units.

FAN CORTROL

Wall mounted three-speed fan switch and thermostats
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Unit selection

Selection of unit type

General

The achievement of an efficient fan-coil system is depen-
dent upon accurate system design and proper equipment
selection. Variations, limitations and control of fan-coil sys-
tems, design conditions and design load calculations are
notdescribed in detail in the is catalog. More detailed infor-
mation may be found in the ASHRAE Guide. This catalog
contains ARI certified ratings and application ratings for
ThinLine SeasonMaker fan-coil units from which the design
engineer can make initial unit selections to meet the require-
ments of the system.

The mechanical system designer must select the unit
types best suited to the overall system before the actual
unit sizes can be determined. The factors that generally in-
fluence this decision are intended building usage, building
layout, architectural and aesthetic values, economics, geo-
graphical location, and type of maintenance service avail-
able. The general results may be a mixture of various unit
types within a glven system. McQuay International manu-
factures a fan-coil unit to meet your every need Including
ThinLine, HiLIne and Large Capacity models.

Baslc design data
Prior to selecting the individual unit sizes, the design engi-
neer must fix or determine the following factors:

1. Inside and outside wet and dry bulb deslgn temperatures.

2. Method of introducing the ventilation alr.

3. Wet and dry bulb temperatures of the alr mixture enter-

ing the unit coil.

4. Total and sensible heat gains and losses of the area to be
served.

. Properties of the heating and cooling medium.

. Available electric power service.

. Any special design requirements of the building or sys-
tem.

N

Selection of unit size

The capacity rating presented in this catalog are provided
for initial unit selection only. Unit size selection should be
determined by using the SelectTools™ Fan-coil Computer
Selection Program. Water cooling and heating capacities,
unit air flow, static pressure, electric heat and glycol solu-
tions are all incorporated into the program to provide the
best possible selection. Consult you McQuay representa-
tive for a selection tailored to your application.

Unit sizes for the ideal system should be selected by cal-
culating the peak load requirements due to unusually high
occupancy or severe climatic conditions and with fan oper-
ating at high speed. Ordinary day to day cooling and heat-
ing requirements are then achieved at low and medium
speeds.

Ventilation requirements should be considered along with
heating and cooling capacity to determine the proper unit
size. Outside fresh air must be tempered before entering the
unit if freezing conditions are expected. For applications in-
volving ceiling units with extensive ductwork, a high static
fan motor is available.

Cooling coil requirements

Having checked the minimum unit size to meet the ventila-
tion requirement, the unit size is generally selected on the
basis of matching the sensible cooling capacity of the unit
with the calculated requirements when operating at high
speed.

Coils

Standard and high capacity coils are available for all ThinLine

floor and ceiling models and sizes to permit unit selections

for optimum performance.

® Standard coils are designed to meet both the cooling and
heating requirements in a typical system.

® High capacity coils are designed to meet cooling and
heating loads that exceed typical system requirements
for ceiling units.

Heating requirements

Heating requirements for two-pipe systems are generally met
by employing the same water flow rate as cooling and ad-
justing the entering hot water temperature to obtain a match-
ing unit heat output at low fan speed. Four-pipe systems are
generally designed by specifying the flow rate through the
separate heating coil to meet the required heat load with the
fan operating at low speed.

Electric heaters are available for primary year-round heat-
ing or intermediate between-seasons heat loads for two-
pipe systems when chilled water is in the system.
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| ARl approved standard ratings
All ThinLine models TSF/TSB/TSC/TSH

Table 2. Standard water coil cooling capacity ratings @

COOLING CAPACITY @ WATER WATER

g;'; TOTAL SENSIBLE FLOW PD.
BTUH | WATTS | BTUH | WATTS | GPM | Lm | FT.W.C.| kPa
021G 7680 2250 5260 1541 1.6 364 18 54
031G 8440 2473 6120 1793 2.0 455 3.5 10.5
041G 13100 3838 9090 2663 2.8 637 7.4 221
081G | 17000 | 4981 | 11920 | 3493 36 819 152 | 455
081G 24830 7275 17660 5174 4.6 1047 6.6 19.7
101G 30070 8811 23900 7003 6.3 1433 14.7 440
121G_| 33200 | 9728 | 24620 | 7214 69 | 1570 | 164 | 49.0

Table 3. High capacity water coil cooling capacity ratings ®

COOUING CAPACITY © WATER WATER

- TOTAL SENSIBLE FLOW PD.
BTUH | WATTS | BTUR | WATTS | GPM | Uh | FLW.C.| kPa
0216 8170 2394 5350 1568 1.7 387 1.0, 3.0
031G 10390 3044 6720 1969 2.2 501 3.8 1.4
041G 13920 4079 9610 2816 3.0 683 3.8 114
081G 18530 5429 12650 3706 3.9 887 6.4 19.1
081G 29060 8515 24060 7050 6.1 1388 3.9 11.7
101G 35970 10539 24770 7258 7.3 1661 7.8 23.3
1210 | 46060 | 13496 | 29100 | 8526 99 | 2252 | 161 | 481

i Notes:

® Rated in accordance with ARl 440. Cooling capacities based on 80°F DB/67°F WB (27/19°C)
entering air, 45°F entering water, 10°F (5.5°C) water temperature rise and high fan speed with
standard 115/60/1 motor. See Tables 8 and 9 for air volume capacities.

@ For coll capacity ratings at conditions other than that listed, including other voltage motors,
refer to the SelectTools™ Fan-coll Computer Selection Program or consult your McQuay repre-
sentative.

Water heating coil rating
All ThinLine models TSF/TSB/TSC/TSH

| Table 4. Standard coil water heating capacity ratings ® Table 5. High capacity water coil heating capacity ratings ®

‘fﬂmf' Aoy e | waterFLow WATER P.D. UNIT e @ WATER FLOW WATER PD.
[ BTUH | WATTS | GPM Lh |FT.WC.| kPa SZE —Tun | WATTS | GPM Lh |FT.W.C.| kPa

| 0216 18396 5390 1.2 280 1.4 4.3 021G 22048 6460 1.5 335 2.8 8.5
031G 24812 7270 1.6 375 2.8 8.4 031G 28840 8450 1.9 440 18 53
041 34471 10100 23 520 58 | 17.2 041G 40512 | 11870 27 615 37 11
061 41536 12170 2.8 630 1.4 43 081G 50683 | 14850 34 770 6.2 185
081G 63413 | 18580 42 960 43 | 128 081G 70956 | 20790 47 1075 25 76
1016 79829 23390 53 1210 71 21.3 101G 92457 27090 6.2 1400 45 134
121 96430 | 28250 6.5 1480 11.2 | 335 121G | 103859 | 30430 7.0 1590 6.1 18.2

Table 6. Separate one row water coil heating

capacity ratings ®
HEA Notes: i .
ur wm @®| WATERFALOW WATER P.D. ® Water heating coils rated at 70°F DB (21°C) entering air, 180°F (82°C)
Sex TU} i entering water, 30°F (17°C) water temperature drop and high fan speed
o BTUH | WATTS | GPM Lh FT.W.C.| kPa with standard 115/60/1 motor. See Tables 8 and 9 for air volume capaci-
ga T = 5 590 o2 o = i { t diti ther than that listed, in
a - . 154 ® For heating coil capacity ratings at conditions o al sted, in-
041G ;:f);? ?:4 . L = ?: 5.6 cluding other voltage motors, refer to the SelectTools™ Fan-coil Com-
= 1L = g . puter Selection Program or consult your McQuay repm;eent'aﬁve. ]
‘51"9‘—' 31959 w70 21 485 A 9.2 ® When 1-row heating coils are used in conjunction with high capacity
0810 44573 13060 3.0 675 3.1 9.2 cooling colls. a de-rate factor of 0.92 must be applied to the heating
1010 | 56758 | 16630 38 860 134 | 401 capacity.
L1216 70773 | 20740 46 | 1045 205 | 613
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Electric heat capacity ratings
All ThinLine models TSF/TSB/TSC/TSH

Table 7. Electric resistance heater capacities

UNIT 115/801 230/80/1 220/50/1 277/60/1
SIZE WATTS BTUH AMPS WATTS BTUH AMPS WATTS BTUH AMPS WATTS BTUH AMPS
500 1706 4.2 500 1706 2.2 500 1706 23 500 1706 1.8
021G 1000 3413 8.3 1000 3413 44 1000 3413 46 1000 3413 3.6
1500 5119 12.5 1500 5119 6.5 1500 5119 6.8 1500 5119 54
1000 3413 8.3 1000 3413 44 1000 3413 4.6 1000 3413 3.6
031G 1500 5119 12.5 1500 5119 6.5 1500 5119 6.8 1500 5119 54
—_ —_ —_ 2000 6826 8.8 2000 6826 9.2 2000 6826 7.2
1000 3413 8.3 1000 3413 44 1000 3413 4.6 1000 3413 3.6
041G 1500 5119 125 1500 5119 6.5 1500 5119 6.8 1500 5119 54
—_— —_ —_ 2000 6826 8.8 2000 6826 9.2 2000 6826 7.2
1000 3413 8.3 1000 3413 44 1000 3413 46 1000 3413 3.6
081G —_ — —_ 2000 6826 8.8 2000 6826 9.2 2000 6826 7.2
_ —_— - 4000 13652 17.4 4000 13652 18.2 4000 13652 14.4
—_ —_ —_ 2000 6626 8.8 2000 6826 92 2000 6826 7.2
081G —_ — —_ 4000 13652 17.4 4000 13652 18.2 4000 13652 14.4
—_ —_ —_ 6000 20478 26.1 6000 20478 273 6000 20478 21.7
_ —_ _ 4000 13652 17.4 4000 13652 18.2 4000 13652 14.4
101G —_ —_ —_ 6000 20478 26.1 6000 20478 27.3 6000 20478 21.7
— — f— —_ —_ —_ f— —_ — 8000 27304 289
—_— -_— _ 4000 13652 174 4000 13652 18.2 4000 13652 14.4
121G — —_ —_ 6000 20478 26.1 6000 20478 273 6000 20478 21.7
— —_ — — — — - _ _ 8000 27304 289
Motor data

All ThinLine models TSF/TSB/TSC/TSH

Table 8a. Standard motors, 2-row coil Table 8b. Standard motors, 3-row coil

UNIT | MTR 116/60/1 UNIT | MTR 116/60/1
SIZE | SPEED | AMPS |WATTS | RPM SIZE | SPEED [ AMPS [WATTS | RPM
HIGH | 050 [ 60.0 | 1005 HIGH | 050 | 60.0 | 1030
021G | MED. | 0.43 | 53.0 840 021G | MED. | 0.43 | 54.0 865
Low | 0.39 | 49.0 765 Low | 0.39 | 49.0 775
HIGH | 0.64 | 768 [ 1245 HIGH | 067 | 82.0 | 1250
031G | MED. | 054 | 652 | 1028 031G [ MED. | 057 | 70.0 | 1040
LOW | 047 | 558 846 Low | 0.50 | 61.0 870
HIGH | 055 | 65.0 940 HIGH | 054 | 610 950

041G | MED. | 042 49.0 800 041G | MED. 0.42 45.8 810

LOW 0.33 38.0 630 LOW 0.32 33.6 695
HIGH 0.82 94.0 1055 HIGH | 0.82 93.0 1055

081G | MED. | 0.58 67.0 910 061G | MED. 0.57 67.0 920

LOW 0.43 50.0 765 LOW 0.42 49.0 785
HIGH 1.63 197 1210 HIGH 1.60 195 1235

081G | MED. 1.38 167 1040 081G | MED. 1.37 164 1050
LOW 1.26 151 930 LOW 1.25 148 950

HIGH 2.24 260 1375 HIGH 2.26 264 1360

101G | MED. 2.04 245 1200 101G 2.05 247 1200
LOW 1.84 224 1020

LOW | 1.84 | 223 | 1010
HIGH | 4.61 434 | 1515 HIGH | 463 | 434 1505

121G 3.82 419 1425 121G 3.80 415 1415
3.38 390 1295 LOW 3.37 387 1290

*Motor data based on 0.05 esp.

*Motor data based on 0.05 esp.

“*Contact Minneapolis for high static motor data.
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| Air volume capacity data
All ThinLine models TSF/TSB/TSC/TSH

Table 9a. High efficiency motor, cfm

UNIT

EXTERNAL STATIC PRESSURE, IN. W.C.

oo 0.0 0.05 0.10 0.15 0.20 025 0.30
HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW
021G 255 173 219 135 194 - 167 - 141 — 117 - - —
0316 308 204 263 149 234 112 207 — 179 — 152 — 118 —
041G 463 292 363 195 297 115 213 — 114 — — - — —
081G 612 427 506 312 427 241 353 167 264 - 141 - = =
081G 789 573 727 484 655 416 584 323 503 242 403 170 314 =
101G 926 666 787 528 704 441 573 367 395 279 224 193 — —
121G 1086 894 988 814 904 724 821 650 735 572 651 485 550 390
1Table 9b. High efficiency motor, m°/h
EXTERNAL STATIC PRESSURE, Pa
i 0.0 12.6 249 374 498 623 747
HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW
021Q 433 294 372 229 330 — 284 — 240 — 199 — — —
031G 523 347 447 253 398 190 352 — 304 — 258 — 201 —
0416 787 496 617 331 505 195 362 — 194 = = — - =
081G 1040 726 860 530 726 410 600 284 449 — 240 = — l —
001G 1341 974 1235 822 1113 707 992 549 855 411 685 289 534 —
101G 1573 1132 1337 897 1196 749 974 624 671 474 381 328 — —
121G 1845 1519 1679 1383 1536 1230 1395 1104 1249 972 1106 | 824 935 663
Table 10a. High static motor, cfm
UNIT EXTERNAL STATIC PRESSURE, IN. W.C.
SIZE 0.0 0.08 0.10 0.15 0.20 025 0.30 0.35
HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH _LOW
021G 330 218 282 159 251 120 222 81 192 = 163 — 126 — 89 —
031G 374 247 319 181 284 136 251 111 217 97 184 = 143 — 101 =
041G 518 295 380 150 230 107 202 96 114 — 95 — — — — —
081G 614 345 432 160 196 108 120 88 103 — 94 — — — — —
0816 848 449 764 256 661 127 557 95 428 - 322 — 217 — 102 —
101G 1112 800 945 634 B46 530 688 441 474 335 269 | 232 169 108 m | —
1216 1149 819 966 664 800 570 636 489 428 391 240 | 197 105 — - —
Table 10b. High static motor, m°/h
UNIT EXTERNAL STATIC PRESSURE, Pa
SI2E 0.0 12.5 24.9 374 498 62.3 747 67.2
HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH Low
[ ova 561 370 479 270 426 204 377 138 326 — 277 - 214 - 151
I 0316 636 420 542 308 483 231 426 189 369 165 313 — 243 172
041Q 880 501 612 255 391 182 343 163 194 — 161 — - —
081G 1043 586 734 272 333 180 204 150 175 160 —
| 0816 1441 763 1208 435 1123 216 946 161 727 — 547 - 369 173
| 101G 1890 1350 1606 1077 1438 901 1169 749 B80S | 569 457 _ 394 287 184 189
J21G 1952 1392 1641 1128 1359 969 1081 831 727 664 408 335 178
lote;

\r volume based on 115/60/1 electrical service, standard unit options and dry coils. For applications with other voltages.refer to the SelectTo

, ““MPuter Selection Program or consult your McQuay representative.

t

; 10/ Catalog 720

ols™ Fan-coit



Dimensional data — TSH hideaway ceiling unit
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a 5""‘“‘{ ‘—/ Condensate \j }' i) %" (2mm)
— d"'"\p"ﬂ_) : (15mm)
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Discharge Duct Connections I =
_ P ——
G
%s" (15mm) Coll G
= | oil Connections
== Left-hand Shown
74"
(190mm) A: Auxiliary coll inlet
) _)_% B: Auxiliary coll outlet
] JI e C: Main coil inlet
Q Yo" (15mm) D: Main coil outlet
(15mm)
Return Alr Duct Con
nections COIL CONNECTION SIZE
Do ot fasten ductwork 1o edge of e cooLlG HEATING
no en ductwork to edge o < =
drain pan. (Prevents pan remgval) 021G THRU 121G %" (16 mm) L.D.S. %" (16 mm) I.0.S.
TSH DIMENSIONS, INCHES
SIZE | A B c D | E F (] H 1 J K L [ m ]| N] O P ] Q| R
021G | 27% | 14%e| 26'%4 | 16'%s| 14%e | 5% | 16%s | 15% 10 9%s | 2% 3% | 5¥e | 7%s | 33% | 7'%e | 24°A | 26%
031G | 27% | 14%e | 26% | 16'%s] 14%e | 5% | 16%e | 15% 10 e | 2% 3% | 5%e | 7% { 33% | 7'%e | 24°A | 26%
041Q [41'W | 14%a | 41%e | 16%] 14%e | 5% | 16%e | 15% 10 9%e | 2%e 3% | 5%e | 776 | 47% | 7'%e | 39%6 | 40'%e
081G | 49%¢ | 14%s | 48% | 16'%] 14%s | 5% | 16%s | 15% 10 9%e | 2% 3% | 5'%e | 7/ |54V | 7'V | 466 | 48'
081G [49% | 18% | 48% | 204 | 14% | 6%s [19%s | 19% | 9% | 9% 1%e 3% | 5'%e | 7h [54'%e | 77e |46 | 48%
101G [ 56% | 18% | 56 | 20% | 14% | 6% | 19%a | 1% | 9%s | 0% | 1%s | 3% | 5% | 7% [62% [ 7% | 54 |55%
uzm 56% | 18% | 56 | 20% | 14% | 6%s | 19%s | 19% | 9% | 8% | 1% | 3% | 5%e | 7% | 62% | 7%s | 54 | 55%s
TSH DIMENSIONS, MM
SIze A B C D E F qQ H [ J K L M N [¢] P Q R
| 021G | 695 | 360 | 683 | 430 { 360 | 150 | 406 | 390 | 254 | 237 | S6 98 | 147 | 189 | 840 | 196 | 631 | 667
| 031G | 695 | 360 | 683 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 | 98 | 147 [ 189 | 840 | 196 | 631 | 667
041G | 1065 | 360 | 1053 | 430 | 360 150 | 408 | 390 | 254 | 237 56 98 147 189 | 1210 | 196 | 1001 | 1037
081G | 1250 | 360 | 1238 | 430 | 365 157 | 506 | 495 | 246 | 235 40 83 145 188 | 1385 | 189 | 1188 | 1222
081G [ 1250 | 460 | 1238 | 530 | 365 157 | 506 | 495 | 246 | 235 40 83 145 188 | 1395 | 189 | 1186 | 1222
101G | 1435 | 460 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 | 83 | 145 | 188 | 1580 | 189 | 1371 | 1408
121Q | 1435 [ 460 | 1423 | 530 | 365 157 | 506 | 495 | 246 | 235 40 83 145 188 | 1580 | 189 | 1371 | 1408
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| Dimensional data — TSC cabinet ceiling unit
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COIL CONNECTION SIZE |
W COOLING HEATING
021G THRU 121G | %' (16 mm) I.D.S. | %' (16 mm)I.D.S.
Note: Extended (exposed) cablnets add 7%" (185mm) to the cabinet piping end pocket.
T8C DIMENSIONS, INCHES
| SZE "A5 | B C| D] EJ] F|] G H ] J [ K L M| N
9210 | 367%s | 18% | 26% | 18%s | 14%s | 5% | 16%s | 15% | 10 %% | 2%s | 3% | 5% | /s
031G | 36%. | 18% | 26% | 16%e 14%s 5% | 16%s | 15% 10 e 2% 3% 5%%s 7%
041G |51 | 18% | 41%s | 16%s | 1% | 6% | 16% | 15% | 10 e | 2% | 3% | 5%s | /e
081Q | 58% | 18% | 48% | 16%e | 14%s | 5% | 16%s | 15% | 10 e | 2% | 3% | 5% | /s
L9810 |758Y% | 22%s | 48% | 20% | 14% | 6% |19%s | 19% | 9% | 9% | 1% | 3% | 5%s | 7%
LG |-65%: | 22% | 56 | 20% | 14% | 6% |19%s | 19% | 9% | 9% | 1%s | 3% | 5% | 7%
1210 [°65% | 22% | 56 | 20% | 14% | % | 19%e | 19% | 9% | 9% | 1% | 3% | 5%s | 7%
‘ snuc DIMENSIONS, MM
) AD | B [ D E F a H 1 J K L ] N
"-—3-'9__. 925 | 460 | 683 | 430 | 360 | 150 | 408 | 390 | 254 | 237 56 98 | 147 | 189
| 991G | 525 | 260 | 689 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 98 | 147 | 189
| 9418 125 | 460 7053 | 430 | 360 | 50 | 408 | 390 | 254 | 237 | 56 | 98 | 147 | 169
981G | 1480 | 460 | 1238 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 98 | 147 | 189
0810 177480 | 560 | 1238 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 83 | 145 | 188
’ '-:-9_‘9__ | 1885 | 560 | 1423 | 530 | 365 | 157 | 506 | 495 | 248 | 235 | 40 83 | 145 | 188
121G |"1685 | 560 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 | 83 | 145 | 188

!D E’:W (exposed) cabinets add 7%" (185 mm) to the cabinet length.
titional length extends the piping end pocket of the cabinet.
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Dimensional data — TSC cabinet ceiling unit

Recessed cabinet

A
3 | o B . Celling trim Hinged access
(76mm) flange panel
® | =
I
1* (25.4mm) Bottom View
flange (4 sldes)
28%"°
Top View (718mm)
Celling trim flange  2¥;," 26°
F—rf — (55mm) (660mm)
mm) i 7 S |
| 12.5" (318mm) min. i X oe
TS H t v A= | 10%." 14.5° (368mm) max. !
5 L | i (262rr:m) l i i _‘ | (3105mm)
Ji27emm) Ceiling &5 < i |
tim AN 3* Typ.
flange Hinged f Xy (76mm)
access panel
Side View
Cabinet i
_~ Ceiling trim
\— flange
Celling *U” clip E
trim \
Kﬂange
—(127mm) y i '
(76mm)
- I~ Mach screw % "% *
! al No. 10-24 x 3* (13mm to
L | ] 64mm) ]
4%s" (od 4 =
J K J— (106mm) Bottom hinged_/ L |__ 53-,5- II \
access panel mm
Front View (Discharge flr) P 2+ )-LL 1%" lCeilIng
COIL CONNECTION SIZE (51mm (28mm) ine
[eCN s COOLING HEATING ,
Detall A (Side View)
021G THRU 121G %" (16 mm) I.D.S. %" (16 mm) I.D.S.
T8C DIMENSIONS, INCHES
SIZE A 8 D E F [ H J K L
| 021G 43 37 6'%s | 29'%s | 38% 8% 25% 9% 23% 45%
0316 43 37 6'%e | 29" | 38% 8’4 25% Ph 23% 45%
041G 52 46 6% 39% 47% 8% 35% 6% 39% 54%
081G 78 72 6'%e | 64'%e | 73% | 11% | 55% | 15% | 47% 80%
Note: Caution must be exercised when units are
081G 76 72 6'%e | 646 | 73% | 11% | 55% | 15% | 47% 80% . - A .
used with outside air as standard units
101G 78 72 6'%s | 84'%e | 73% | 11% | 55% | 13% | 51% 80% are insulated on the leaving air side only.
121G 78 72 6'We | 64| 73% | 11% | 55% | 13% 51% B0Y. Outside fresh air must be tempered before
entering the unit if freezing conditions are
— expected.
TSC DIMENSIONS, MM
SIZE A 8 D E F Q H J K L
021G | 1092 | 940 170 754 981 225 641 | 244 603 | 1149
-5'1‘6 1092 | 940 170 754 981 225 641 244 603 | 1149
_215 1321 | 1168 162 997 | 1210 213 895 | 156 1010 | 1378
081G | 1981 | 1829 170 | 1643 | 1870 | 289 | 1403 | 384 1213 | 2038
081G | 1981 | 1829 170 | 1643 | 1870 | 289 | 1403 | 384 1213 | 2038
101G | 1981 | 1829 170 | 1643 | 1670 289 | 1403 | 384 1213 | 2038
| 121G | 1981 | 1829 170 | 1643 | 1870 289 | 1403 | 384 1213 | 2038
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Dimensional data — TSF cabinet floor unit

8%"
(220mm)
: [ L 5%
"’ = | I (150mm)
_IIIII
I{ B { j
Z‘ A
i C‘,"
1S Sy
Sy B
i
i ] f
iC ﬁ...D.)! E
el 1[5
4 T
KGN )
(100mm) ¢
3'"%¢"
(100mm)
Flat Top Discharge Grille
Wall Mounting
A: Auxiliary coil inlet
B: Auxiliary coil outlet
C: Main coll inlet
= A —‘I D: Main coil outlet
[ ———— e )
P —
Hi I
Hir-
bl
i
o | r _[
. ¢ ¢
|
1
L %" 3'%s"
(111mm) (100mm) a
R b 31yt
4% (100mm
(120mm) —_ 1 )
Slope Top Discharge Grille
Right-hand Coil Left-hand Coil
COILC NE ON SIZE Connections Connections
S5F BT 9IZE COOLING HEATING
021G THRU 121G | %"(16 mm)I.D.S. | %"(16 mm)1.D.S.
l TSF DIMENSIONS, INCHES
SZE "0 [ B c D E F a H [ d K L [ N o
q 021Q | 36%s | 18% | 26% | 16'%s | 14%s| 5% | 16% | 15% | 10 8%s | 2%s | 3% | 5% | 7% | 20%
| 031G | 36% | 18% | 26% | 16'%s | 14%s | 5% | 16% | 15% | 10 % | 2%s | 3% | 5% | The | 20%
| 041Q 51 18% | 41%6 | 16%s | 14%e| 5% | 16% | 15% 10 9% | 2% 3% 5%e | 7% | 20%
1081 | 58% | 18% | 48% | 16%e | 14%s| 5% | 16% | 15% | 10 9% | 2% | 3% | 5 | 7% | 20%
| 081G | 58% | 22% | 48% | 20% | 14% | 6%s | 19%s | 19% | 9%s | 9% | 1%s | 3% | 5"%s | 7% | 24%s
101G | 65%e | 22% | 56 | 20 | 14% | G%s | 19%e | 19% | OAs | 9% | 1% | 3% | 5% | T4 | 24%
ia_me 6% | 22% | 56 | 20% | 14% | 6% | 19%s | 19% | 9% | 9% | 1%s | 3% | 5%s | 7% | 24%
| TSF DIMENSIONS, MM
'/ SZE A0 [ B c D E F G H i J K L M N o
1 0210 | 925 [ 460 683 | 430 | 360 | 150 | 408 | 390 | 254 | 237 56 98 147 | 189 [ 518
| 931Q | 625 | 460 | 683 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 | 98 | 147 | 189 | 518
041G | 7205 | 460 | 1053 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 | 98 | 147 | 189 518
| 081G | 1480 | 460 | 1238 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56 98 | 147 | 189 | 518
1 981G [ 1480 [ 560 | 1238 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 | 83 | 145 | 188 | 618
101 | 1665 | 560 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 83 | 145 | 188 61:
! 1210 [ 7665 | 560 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40 83 | 145 | 188 | 61

4 Ex‘?"ded (exposed) cabinets add 7%" (185 mm) to the cabinet length.
Additional length extends the piping end pocket of the cabinet.
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Dimensional data — TSB basic floor unit

Control box
Top mtg. switch 2%"
(66mm)1 c
Front mtg. switch 5%s" 1
(138mm) (25.4mm)
A
r |
Front View PSS Wall Mounting
%e"
(2mm)
m’_\/\ l Vu. (/“. 85/.-
S G 2 2mm) (2mm) (220mm)
= E

L

m — T 8%
e |° (220mm) K
{112mm) X l

M : |

_4_{ '
Top View g I H
[(FE==ns ] A DR W (=== }
%‘- - 1 -
) : =\ (15mm) 316" 3%
] = (oommyd . o (100mm)
5%"
Q (130mm)
%e® _ — Right-hand Coll Left-hand Coil
(15:-nm) R Yo' Il L % Connections Connections
(15mm) (15mm)
Discharge Duct Connections , - -
- "COIL CONNECTION SIZE QZ :3:;:::3 Eg:: ;15'; .
E :
COOLING HEATING C: Main coil inlet
021G THRU 121G %"(16 mm) 1.D.S %"°(16 mm) 1.D.S. D: Main coil outlet

S8 DIME NS, INCHES
SZE | A B [ D E F G H 1 J K t ™M N | R
021G | 27% | 16%e | 26% | 16'%s | 14%s | 5% | 16%s [ 15% | 10 e | 2%e | 3% | 5% | 7% 26:/-
031G | 27% | 16'%s | 26% | 16 | 14%s | 5% | 16%s | 15% | 10 e | 2%e | 3% | 5% | 7% 26’/.
041G | 41'%e | 16%is | 41%6 | 166 | 14%s | 5% | 16%c | 15% | 10 s | 2% | 3% | 5%s | 7%s | 40%
001G | 49%s | 16'%s | 48% | 16'%e | 14%e | 5% | 16%e | 15% | 10 % | 2% | 3% | 5% | 77 | 48%
001G | 497 | 20% | 48% | 20% | 14% | 6% |19%s | 19% | 9'%s | 9% | 1%s | 3% | 5% | 7% 48%
101G | 56% | 20% | 56 | 20% | 14% | 6% | 19%s | 19% | O'%s | 9% | 1% | 3% | 5% | 7% 57%s
1216 | 56% | 20% | 86 | 204 | 14% | 6% | 19%s | 19% | 9%s | 9% | 1% | 3% | 5% | 7% 57%s

147 189 667
147 189 667
147 189 | 1037
147 189 | 1222
145 188 | 1222
145 188 | 1408
145 188 | 1408

3
021G | 695 | 430 | 683 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | S6
031G | 695 | 430 | 683 | 430 | 360 | 150 | 408 | 380 | 254 | 237 | S6
(041G | 1065 | 430 | 1053 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | 56
081G | 1250 | 430 | 1238 | 430 | 360 | 150 | 408 | 390 | 254 | 237 | S6
081G | 1250 | 530 | 1238 ) 530 | 365 157 | 508 | 495 | 246 | 235 | 40
101G | 1435 | 530 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40

121G | 1435 | 530 | 1423 | 530 | 365 | 157 | 506 | 495 | 246 | 235 | 40

B3| 8|5 88|88
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Physical data

Table 11. Component data

UNIT SIZE 021G 031G 041G 081G 081G 101G 121G
coiLS
FACE AREA FT? 1.24 1.24 2.04 2.45 3.68 4.26 4.28
» 0.115 0.115 0.180 0.228 0.341 0.396 0.398
# CIRCUITS 2-ROW 2 2 2 2 4 4 4
3-ROW 2 2 3 3 6 6 6
1-ROW 1 1 1 1 2 2 2
TUBE DIAMETER 3/8" (10 mm)
CONNECTION DIA_ 5/8° (16 mm) 1.D.S.
MAX. WORKING PRESS. 300 psig (0.7 bar)*
FINS/INCH 16
FIN MATERIAL Aluminum
AIR VENT Manual
FANS
WHEEL QUANTTTY 1 1 2 2 3 3 3
DIA. X WIDTH 5%" x 8%" (146 mm x 216 mm) 5%" x 9%¢" (146 mm x 240 mm)
WHEEL TYPE DWDI
WHEEL MATERIAL Aluminum
MOTOR QUANTITY 1 1 1 1 3 3 3
MOTOR HP 1/30 1/25 1/20 1/20 1/20 112 1/6
FLTERS (CLEANABLE)
QUANTTTY 1 1 | 1 1 1 1 | 1
HEIGHT 8%<" (205 mm)
WIDTH INCH 26 26 40%0 47'%s 47"%s 55% 55%
MM 660 660 1030 1215 1215 1400 1400
*Some value package components will handle a maximum working pressure of 200 psig (13.8 bar).
- - -
' Shipping weights
Table 12. Approximate shipping weights
UNIT SIZE
voo&L 0216 | 031G | o¢1@ | o61@ | ose | 1016 [ 1216
TSH
LBS. 42 2 [ 68 73 | o9 110 [ 110
KG 19 19 | 30 33 | 45 50 [ 80
T8C CABINET)
LBS. 55 55 82 90 117 130 ] 130
KG 25 25 37 41 53 59 59
T8C CABINET)
LBS. 107 110 131 149 173 217 | a7
KG 49 50 59 68 78 98 | 98
TSF
LBS. 53 ] 53 79 88 115 128 } 128
. Ka 24 | 24 36 40 52 58 58
TéB
LBS. a0 ] 40 64 71 97 108 | 108
L 18 | 18 29 32 a4 49 | 49

Note: Approximate weights do not include valve packages, hot water colls, electric heaters or other options
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Engineering guide specifications — ceiling units

Furnish and install where shown on the plans and specifications, McQuay (horizontal hideaway unit)(ceiling exposed unit)(ceiling
recessed unit) ThinLine SeasonMaker fan-coil units. Models, sizes and performance shall be tabulated in the schedule. Unit
performance shall be substantiated by computer generated output data. Each unit shall be ARI certified and consist of and

comply with the following:

Chassis and cabinets

Celling hideaway unit (TSH) — Unit shall consist of a base chassis with return air and discharge air duct collars fabricated of
heavy-gauge galvanized steel for ease of connecting ductwork. The chassls shall be insulated to prevent the unit from sweating.
Return air duct collar shall have a filter frame for a cleanable filter with filter access from the bottom or side of the collar.

Celling exposed cabinet unit (TSC) — Unit shall consist of basic chassis enclosed in an attractive heavy-gauge steel cabinet
finished with an electrostatically applied, baked-on Antique Ivory paint. Cabinet shall have a (high impact polymer)(stamped
metal) horizontal discharge grille with retumn air through the (rear grille)(bottom grille)(rear duct opening). Cabinet shall be

hinged for service access as standard.

Ceiling recessed cabinet unit (TSC) — Unit shall consist of basic chassis enclosed in an attractive heavy-gauge steel
cabinet finished with an electrostatically applled, baked-on Antique Ivory paint. Cabinet shall have a (stamped hor-izontal
discharge grille)(discharge opening) with retumn air through the (bottom grille)(rear grille)(rear duct opening). Cabinet shall
include a bottom hinged access panel as standard.

Single power location — Unit shall have a single power location providing a single location for all field wiring connections. All
factory mounted electrical components shall have wire leads terminating in the single location.

Coils — Coils shall have aluminum fins with copper tubes mechanically expanded for a permanent bond. Coils shall have a
(manual) air vent. Unit performance shall be as tabulated in the schedule.

Fan assembly — Fans shall be DWDI forwardly curved, centrifugal type. Fan housing shall be fabricated of heavy-gauge
galvanized steel.

Motors — Units shall have (115/60/1)(277/60/1) three-speed, sleeve bearing, permanent split capacitor motors with oilers, inherent
thermal overload protection with automatic reset and resilient mounts.

Drai'n an — Drain pan shall be constructed of heavy-gauge galvanized steel, insulated with high density closed cell foam
insulation.

Insulation — Ceiling exposed TSC model shall be insulated with high density closed cell insulation on the exterior of the drain
pan and on the top, sides of the chassis. Ceiling recessed model TSC shall be insulated with high density closed cell foam on
the (bottom panel only) (Bottom, sides, top and front panels). Hideaway TSH chassis shall be insulated with high density
closed cell foam insulation.

Filters — Filters shall be cleanable type.

Optional accessories

Electric heat — Units shall be provided with (115/60/1)(277/60/1) electric heat. Heaters shall be fully protected by a high-limit

thermal cut-out with automatic reset. The electric heat control system shall incorporate a f::-m interlock permitting heating
elements to operate only when the fan motor is energized. All electric heat contrqls are to be unit mounted, wired and e_nc]gsec:
by the unit manufacturer at the factory. All models shall have fully sheathed heating elements located on the leaving air side o

the cooling coil.

Valve packages — Valve packages shall consist of 2-or 3-way motorized electric valves with gate hand on supply and ball
hand valve on return piping. Two-way motorized valve packages shall have bypass caplllary tubes to provide minimal flow to
enable automatic changeover aquastats, where required, to sense system water temperature.
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| Engineering guide specifications — floor units

Fumish and install where shown on the plans and specifications, McQuay (floor unit)(basic unit) ThinLine SeasonMaker fan-
coil units. Models, sizes and performance shall be tabulated in the schedule. Unit performance shall be substantiated by
computer generated output data. Each unit shall be ARI certified and consist of and comply with the following:

. Casing and cabinets

Flat top floor unit (TSF) — Cabinet shall be a vertical console type enclosure fabricated of heavy-gauge steel and finished
with a electrostatically applied, baked-on Antique Ivory paint. Cabinet shall include a (high impact polymer)(stamped metal)
discharge grille in the top panel and electrical and piping end compartments.

Slope top floor unit (TSF) — Cabinet shall be a vertical console type enclosure fabricated of heavy-gauge steel and
finished with an electrostatically applied, baked-on Antique Ivory paint. Cabinet shall include a discharge grille providing
optimal air discharge and full width electrical and piping end compartments. The discharge grille shall be made of (high impact
polymer)(stamped metal).

Basic unit (TSB) — Basic unit shall consist of chassis and removable front panel fabricated of heavy-gauge galvanized
steel with (top duct)(front) discharge opening for installation in custom enclosure furnished by contractor.

Basic unit with wall plates (TSB) — Baslc unit shall consist of chassis fabricated of heavy-gauge galvanized steel with
(top duct)(front) discharge. Wall plates shall be fabricated of 18-gauge steel, finished with an electrostatically applied, baked-
on Antique Ivory paint. Wall plates shall include (stamped discharge grille), access door and return air grille.

Electrical box — Unit shall have an electrical box providing a single location for all field wiring connections. All factory
mounted electrical componen® shall have wire leads terminating in the unit electrical box.

Coils — Coils shall have aluminum fins with copper tubes mechanically expanded for a permanent bond. Coils shall have a
1 (manual)(automatic) air vent. Coil performance shall be as tabulated in the schedule.

Fan assembly — Fans shall be DWDI forwardly curved, centrifugal type. Fan housing shall be fabricated of heavy-gauge
galvanized steel.

| Motors — Units shall have (115/60/1§277/60/1) three-speed, sleeve bearing, permanent split capacitor motors with oilers, inherent
thermal overload protection with automatic reset and resilient mounts.

|Speed control — Units shall have a (unit)(wall) mounted three-speed switch with integral on/off switch which shall provide
high/medium/low fan speed control.

|Drain pan — Primary drain pan shall be constructed of heavy-gauge galvanized steel, and insulated with closed cell insulation.
1Secondary drain pan shall be constructed of injection molded polystyrene and be equipped with a drain suitable to receive a
%" (13mm) PVC socket elbow or coupling.

iinsulation — Cabinet insulation shall be high density closed cell foam insulation.

Filters — Filters shall be cleanable type.

‘Optional accessories

Electric heat — Units shall be provided with (115/60/1)(277/60/1) electric heat. Heaters shall be fqlly protected by a hlgh—llmnt
themal cut-out with automatic reset. The electric heat control system shall incorporate a fgm interlock germlthng heating
elements to operate only when the fan motor is energized. All electric heat controls are to be unit mounted, wired and enclosed
by the unit manufacturer at the factory. All models shall have fully sheathed elements located on the leaving air side of the
. cooling coil.

Valve packages — Valve packages shall consist of 2- or 3-way motorized electric valves with gate hand valve on supply and
ball hand valve on return piping. Two-way motorized valve packages shall have bypass capillary tubes to provide minimal flow
to enable automatic changeover aquastats, where required, to sense system water temperature.

'Fmsh air kit — A (manual)(automatic motorized) fresh air intake damper shall be provided by the unit manufacturer for
s(factory)(ﬁeld) installation.

7rampemmof access door — Units shall be provided with tamperproof access door on the control box compartment.

Aluminum wall box — An aluminum wall box with two sets of louvers shall be provided by the unit manufacturer for field

Nstallation into the outside wall of the building.

|
|
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Computer
fan-coil selection
program

To provide optimal fan-coil unit selection,
McQuay Intemnational provides SelectTools™
Fan-coil microcomputer fan-coil selection
capability. The computer program will select
the most economical unit size and coil option
to meet the specification. The program
capabilities include hot and chilled water, hot
and chilled water with glycol, electric heat,
and unit external static pressure.

To operate the SelectTools™ Fan-coil soft-
ware the user needs a microcomputer using
Windows 3.1 or higher. McQuay will provide
the software to run the fan-coil selectlon.
Contact your McQuay representative for a
fan-coil selection that meets the most ex-
acting specifications.

Contact your McQuay representative today.
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McQuay SeasonMaker
Large Capacity Fan-coil Units

SHD DIATCT DRIVE
HIOE AWAY UNIT

£CD WRECT DRIVE
CLRLING UMIT

SHB BLL! OHIVE
HIDEAAAY UMIT

Type SHOD direct drive hideaway unit

The SHD hideaway unit s designed for installal:on in a lully con
cealea caing Iecation. These unmits will deliver the dasired gir
volumes against a wigde range of edlernal s1als pregaurgs en
countered wilh varying auct 1ayoutls Unit features include

5 unit sizes tfrom 600 10 2000 nomMinal clm

Heavy-gauge galvanized sleel past

Vertically mounted standars or nigh capacily aater and
avaporalor colls

Nult-speed permanent spht capacilor motors

Hgh perlormance. larqe drameter loraasd curved Centritugal fin
wheels,

Full wictih drain pan. uity insutated

Ophienal return air plenums and heating cods

UL salaty agency hsiing

Type SCD direct drive ceiling unit

The SCO ceting uni 1s desgned for c2hing SusEe14510N N 1he corl-
dihoned space oc inslaltation in a fully concealed caton Uil
fealures inClude ail ol the features histed above for tha SHD unit
plus the following

S umil gizes from 60O to 2000 nominal cfm

Hedyy gauge galvanized steal gecoralive cabinel wiln disc harge
gnitie or duct collas

Attractive Wisl Gray eleciresiancalty apphed  hakad-an hnish
Cabinet completety insuldled with 1 neoprane caated glass ‘ibe
Aemovable boltom and s<ie panols

Type SHB belt drive hideaway unit

The SHB nwdeaway urnit 15 cesigned lor installishon in  tully Con
cealad ceiling localon. These umis incorporate all ol the monery
saving inslallation fealures of srmafker due

flexibiity and pertormance of large b

‘ealuras include

5 unit sizes irom BOO to 3000 noMinal ctm

Heavy-qauge galvanized steel basic cabmnet

Vertically mounted standard of high capacdy waler and
avaporalor corls

Wige vanety of slangard belt duty Mmaoaldr «oltageEs aid
horsepowers

Hg" perormance large diamater lorward curved cenlntugal 1an
wheéls

Sohd g'eel fan shalts ailh permanently lubincateo rasibantly
mounted, selfigming bl beanngs

Full endth cran pan, fully msolated

Optiongl return A plenims and haanng cails

Type SCB belt drive ceiling unit

The SCB cailing und 15 designed for ceding suspasnsion inthe o

Jihoned space o instaiahon n a fully conceated location Ling

teatures Include all of the features histed abee for tne SHR one?

plus the lollowing
® 5 unit sizes Yrom 800 10 3000 nonunal cim

Heavy-gauge galvanized steed decoralve cabinet with dischaige
grille or duct collar

Attractive nist Gray electrostaucally apphed. Daked-on Ly
Cabinet complstely Insulated wih | paoprens cosied Qlass hitier
Remavable botom and side panels

Two-inch throwaway [ter



Computer fan-coil selection program

MS-85“ microcompuler 1an-coil selecton
capability is available from McOuay Inlerna-
tonal © provice oXimal lan-coil selection The
compultar program will select the mos!
economical unit size and coil oplion 10 meet
the speciicabon. The program capabili-
tes include hot and chilied water. hot and chi-
ad walar with glycol, steam, ana un! exiernal
slalic pressure

To operate the MS-85'" soliware the usar
needs u racrocompater using MS!00S.
McQuay will provide the software 10 run the
fan-coil seiection program

Contact your nearest representahee for a copy
ol the ¥S-85'" soltware or tor a fan<ail se-
lection that meets the most exaching specitica-
tions
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Design features — SHD & SCD direct drive units

SHD hideaway type and SCD cab«ret lype large capacity
SeasonMaker fan-coil unds are available for concealed n-
slallations or ceiling suspension wilhin the conditioned space
Cooling, healing. dehumiditying and air tilening are combined
in 8 single, compac! und A full line of ophonal accessonns
makes lhese unds completely versatile in applcalion
Large capacity SeasonMaker lan-coil units increase the
dosign range ol lan-cosd systems by eliminating the unit size
limilgtions and rglaining all of the economy lealures. These
units are designed 10 delives the rated capacity against noe
mal exlesnal stanc pressures, and may be installed for either

Meavy-gauge painled

galvanized sleel cabinel with
1 neoprene coaled Q'o9%

tiber lnlulﬂh?ﬂ

Vertically mounied
coppers tube. aluminum
fin coll

“frea” or "ducted” air dalivery Large diameler. girect drnive,
ceninfugal fans and parmanent split capacitor motors assure
quiet operal-on wilh msnimum power consumption

Speed control 1s achieved with lap-wound motors. A thron.
50660 conlrod switch with off position I1s suppded 10 pravice
simple adjustment of the unit oulpyut 10 naiNlain gesired com-
fort conchitons Properly maiched components. high qualty
construction. and thorough testing are your assurance al koag
Ile and dependable perormance with a minimum of aperal 11g
and maintenance cosls

Full size Mmounting
3i01s i Reavy-gauge
hangers

s D0 coapper
drain connechior

Full widih insuisted

drein pan

Quality, efficiency and reliability
are built into every unit.
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Dependable, trouble-free performance

Casing and cabinet. SHD anc SCD frame members and
Basic €asing are construciad of continuous galvanized sleel

SCD uni cabinals are continuous galvanized steel. fin-
ishead with a st Gray oven-cured paint One nch of neaprene
coaled glass fibor insulandn 15 installed internally 10 protect
against corrosion and swealing and provides 8 scund absor-
BeNg. acoustic barrier. S:Ge and bottom paneis are removable
10 faciinate inssallabion ang mainienance

Colls. Al coils are consiructed of seamless coppe¢ lubes and
headers with alursnum hins. Full depih collars, drawn in the
fin Stock, provide accurale control ol hin spacing and com-
plaicly cover the copper tubes to iengthen coul fife. Tubes are
mechancally expandead inlo the tins 10r 3 parmanent primary-
10-sccoNAary surface bend, assuring maximum heat transter
¢ifcioncy. S1andard and high capacity 'water cails are furmnish-
ed with manyal ar vents and drain plugs

Direct expans:on evaporator coils. complete wilh a disind-
ulor, are available in stancard and high capacity configura-
hoNns.

SHD ana SCD units are avallable with separale one- and
Iwo-row heating coils, in the reheal position. for either hot
waler or sleam apphcanon in a four-p«pe system

Drain pansa. The SHO and SCO pnmary drain pans are con-
structed of continuOous gaivanized skeet, insulated with
ciosed cell Insulaton and seased with mastic 10 provsde max-
Imum protection aganst corrosion and sweating. The SCD
unit has a secondary drain pan 10 collect condensate from
hetd supplied valves. Drain pans must be trapped in the feld

Fans. Large diameter. forwardly curved, double widih. dou
ble inlet centniugal lans are staticaily and dynamically bal-
anced to assure smooth, quist operation,

Motor and drive. Motors are permanent spil Capacitor lypo
with olers and mheren! thermal avorload protaction wih
automatc reset. Motors are resiliently mounted wilh the fan

direclty connected 1o the motor shaft Motors are avaiable
for 1156041, 277601 and 230r50/1 electric service

Speed control. Speed conlroi 1s obta:ned by means cf 1ap-
wound motors with four 1aps. A three-speed contral swich
wilh off posi«=on and wall plate 1s furmished ‘or insialianon oy
the coniractor in a standard 2 « 4-inch junclion bax The spaed
switch can be wired 10 any three of the lour mvtor taps 1o pro-
vide air delivery in three increments from 10C4% to 500 of
rated airflow

Alr discharge. SCD units are turmished with a romoadle
stamged discharge gnile. SHO units are prowided with a duct
collar 10 faciinate installation

FiRers. SCO units are provided with 27 thr s
which are easily ramoved through the boltom of the hiter
hold:ng frame The ogtional return air plenum lor SHD urils
accemmeodales a 2 hilter

Optional features for application flexibility

Secondary drain pan. A secondary drain pan 10 collect
condensate irom valve and piping manifoids of the SHD uni
13 available for field mounting.

Double defection grilles. Doubte defiection grilles, with
2 double set of aftoil louvers (iront set parallel to the long
diménsion and rear set parallel 10 the short dimension) allow
fult adjustment for any degree of deflectxon In both vertical
and horizonial planes.

Discharge duct collar. A ¥ duc! collar in 1&u of 3
slamped discharge gnile IS available lactory mounted to SCD
units o facildate duct connectons.

Return alr plenum. Provides a complete galvanized steal
enckosure around fans and motors and simplities guct con-
nections on SHD units. 11 1s available tor either back or bot-
fom retumn air with a 2+ filter rame on the return air opening
Plenums are nsulated with 1° neoprene coated glass liber

Fllters. SCD cabinet unie and SHD hxdeaway units with
Planums shp with 2 throwaway filters as stancard. Clearable
thers are also available for SHD plenums. SCD units accep!
stancard commerc:al throwaway and cleanable fiflar sizes

Vibration lsolators. Rubber-in-shear vibration salal=n
elements are availabie for #18ld mounting cn all Iarge cafac
ty units.

—
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Design features — SHB & SCB belt drive units

SHB mceanay type and SCB caoinet typa 1arga capecily
Seasonhaker fan-coill units are avaiadle for concealed in.
stallaons or celing suspension within tha condtigned spxace
Cooing, healing. dehumiditying anrc air fitenng are combined
in & single. compact vnit A tull ne of optional sccessones
makes these uiils campletely versatilg in applcaron
These unis are designed 10 delwer the rated capacily

Heavy-gauge painted

agains! Normat axiernal stale: preessuses, and may ba iNsa «d
for enh2r free’ ar ‘ducted " ar déliwery Farward curved. dou-
ble miet centnfugal fans prav3e 0w sound leve! ooeration

Frocerly mascnod components n.Qh quahty Coastruction
and thorough ‘eshing assuse a 9imple. troudle-free Installa
tron ang 1ong hin vath & mirimum 2f operal ng and manie
nance Cosin

getvanized steel cadbinet with
1° naoprene coeted Qlass

tibee inguistion

Removabile side and

bottom panets

Manual eir vents and draing E

on 8!l cooling cotls

i

T—
Veniically mounted - .
copper tube. aluminum
tin coll

Full width insuleted
drain pan

Large diameter fan

Heavy-gsuge galvanuzed
stee! construction

Fuli size mounting
slots in heavy gauge
hangers —\

~ Wide range of beft
duty motor voltages
#r) horsepowers

+  Adjustabie Orive
io provide optimal
alrtlow

Solid stee! shatt with
permanently lubricated
ressliently mounted sell-
aligning ball bearings

wheels and housings

Performance flexibility of a central station air handler
with the compactness of a fan-coil unit.
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Heavy construction for exceptional reliability

Casing and cabinet. SHB ard SCB frame members and
bask casing are constructed of continous galvanized stee!

SCB unit cadinels are continuous Gilvanized steel, inish
ed with 8 VWist Gray oven-cured paint One inch of neoprene
coared glass fiber insulahon 13 ins1alled internally 10 protect
Bgatnst corrosion and sweating and provides a sound absorb-
Ing. acoustic barrer Sxde and boltom panels are removable
to faciitate installation and mainlenance.

Colls. All coils ara consiruciad ol seéamless copper tubes and
headers with aluminum fing Full gepth ccitars, drawn In the
fin stock, provide accurate control of hin spacing and com-
plelsly cover 1ne copper 1ubes to lengthen co-l life. Tubes are
mechan<ally expanded Inlo the Iins for a pRrmMmanent primarny-
10-socondary surface bond. assurnng maximum neat transter
sificigncy. Standard and high capacty water covis are fumish-
ed with manual air vents and drain plugs

Direct expansion evaporator coils. compégde with a disird-
utor. are available «n standard and high capacity contgura-
nons

SHB ana SCB units are ava:lable wih senarale one- and
lwo-cow heating coils, In the reheal pos:ion. for erther hot
waler Or Sleam application 1n a four-pipe system

Drain pans. The S=B and SCB8 primary drain pans are con-
structed of continuows Gdlvanized stee!, snsulated wilh
ciosed cell insulaton and sea'ed with mastic 10 prcvide max.
IMmum Protection aga:nst corrosion and sweating The SCB
unit has a secondary drain pan 1o collect condensale from
Nhesd supghed valves. Drain pans must be trapped in the helkd

Fans. Large diameter. forwardly curved, double vdith, dou-
ble inle2 ceninlugal tans are statically ang dynamically bal
anced 10 assure smooth. quiat cperation Fan whaals are
mouried on 3 sohid-steel shat Fan bearings are permanent:
ly lubrnicated, resthently mounted, self-ahgning ball beanngs.

Optional features for application

Secondary draln pan. A secandary drain pan lo collect
condensate lrom walve and piping man:folds ol the SHB unit
is availabie lor he'd mounting.

Double deflection grilles. Dcuble deflection grilles. with
a doulie sot of airfosl lcuvers (tront set parallel to the long
dimens:on and rear set parallel 1o the short dimension) allow
full adjusimnnt tor any degree of detlection in both vertical
and horizontil planes

Discharge duct collar. A 3" duct collar in heu of a
stamped ascharge gnlle 1s available faclory mounted 10 SC8
unis 1o facilitate duc! connections

Return air plenum. Provides a complete qalvanizad siegl
8nclosure around 1ans and motors and simpifies duct con-
nections on SHB unis It s availatie for enher back or DO
tom return air with 8 2° filter frame on the return air opeing
Plenums are insulated wih 1 necprene coaled glass hber

Filters. SCB cabinat and SHB hideaway unils with pichums
ship with 2" throwaway filters as standard Cloanathle fil€es
are avallabie 1or SHB plenums SCB unis accopt slanda
commercial throwaway and cleanable fillar sizes

Motor and drive. Standard belt duly 1800 nominal A9A!
open drip-prood mctors are bolled te an adjustable plattiorm
to tacilitate bell adjustment Belt duty motors are avadlabla

a woe range of voltages and horsepowers or can be hald pro-
wded bty oihers vanable pitch motor sheave 1s furn
ished 3s standard fo¢ eas€ and accuracy n balancing thi
system

Alr discharge. SCB unis ara lurmished wilh a riemovadli:
stamoed discharge g-ille SHB units are providod wilh i duct
collar 10 facstnate installation

27 thiowaway Hilers
= bhottom of the hlter
m tor SHB unils

ibility
Vibration Isolators. Rubborin-sheir vibhraliGn salaton

elements are avaiable for hitd mounhing an all large capi
ty units.
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| Unit selection

Unit Seiection

General — The achievement of an efficient fan-coil system
is dependent upon accurate system design and proper equip-
ment selection. Variations, limitations and control of fan-coil
systems, design conditions and design load calculations are
notdescribed in detail in this catalog. More detailed informa-
tion may be found in the ASHRAE Guide. This catalog con-
tains application ratings for large capacity SeasonMaker fan-
coil units from which the design engineer can make unit selec-
tions to meet the requirements of the system.

Baslc Design Data — Prior to selecting the individual unit
sizes, the design engineer must fix or determine the follow-
ing factors:

1. Inside and outside wet and dry bulb temperatures.

2. Method of introducing the ventilation.

3. Wet and dry bulb temperatures of the air mixture entering
the unit coil.

4. Total and sensible heat gains and losses of the area to be
served.

5. Properties of the heating and cooling mediums.

6. Available electric power service.

7. Any special design requirements of the building or system.

Selection of Unit Size

The capacity ratings presented in this catalog are provided
for initial unit selection only. Unit size selection should be
determined by using the McQuay MS-85 Fan-coil Selection
Computer Program. Water cooling and heating capacities, unit
airflow, static pressure, and glycol solutions are incorporated
into the program to provide the best possible selection. Con-
sult your McQuay representative for a copy of the software
or a selection tailored to your application.

Cooling Coli Requirements — Having checked the minimum
unit size to meet the ventilation requirement, the unit size is
generally selected on the basis of matching the sensible cool-
ing capacity of the unit at high speed to the calculated
requirements.

The initial unit selection should be checked for air volume
in the design system and the cooling capacities checked at
the actual operating conditions. While units selected on the
basis of sensible load will generally meet the total cooling load,
total load should be checked in all cases.

Two Water Coil Types — Standard and high capacity coil
types are available for all unit sizes to permit unit selections
for optimum performance.

Two Direct Expansion Coil Types — Standard and high
capacity coil types are available for all unit sizes and ship com-
plete with distributors. For direct expansion coil capacities at
conditions other than those listed in this catalog, consult the
direct expansion supplement to this catalog.

Heating Requirements — Heating requirements for two-pipe
systems are generally met by employing the same water flow
rate as cooling and adjusting the entering hot water
temperature to obtain a matching unit heat output at low fan
speed. Four-pipe systems are generally designed by speci-
fying a design hot water temperature and adjusting the flow
rate through the separate heating coil to meet the required
heat load with the fan operating at low speed.

For applications where outside air is ducted to the unit, the
fresh air must be tempered before entering the unit if freez-
ing conditions can be expected.

Water cooling coil ratings — direct drive units

Table 1. Standard coil water cooling capacity ratings ®

COOLING CAPACITY @ WATER FLOW WATER P.D.
IS UNIT TYPES SIZE TOTAL BTUR SENSIBLE BTUR (GPM) (FT. W.C.)
L SCD, SHD 0618 17,600 14,500 35 37
—_5CD, SHD 0818 26,000 19,700 5.2 1 35 =
L SCD, SHD 1218 37,000 26,800 74 8.1
SCD, SHD 1618 53,100 40,000 106 3.2
F':___—,—u' SHD 2018 61,000 48,600 12.2 3.2

® Cooling capacities based on 80°F DB/67°F WB entering air, 45°F entering water, 10°F water temperature rise in SHD unit with pienum operating at high

fan speed with no external static pressure. See Tables 15 and 16 for air volume capacities. .
@ For cooling coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consult your McQuay representative.

Table 2, High capacity coil water cooling capacity ratings ©

COOLING CAPACITY @ WATER FLOW WATER PD.
-li"" TVPES SIZE TOTAL BTUH SENSIBLE BTUH (GPM) (FT. WC.)
SCD, SHD 0618 22,500 17,100 4.5 13.3
H~—SCD, SHD 0818 31,700 23,100 6.3 8.1 ]
SCD, SHD 1218 43,700 30,800 8.7 11.6
E $CD, SHD 1618 64,500 47,100 12.9 11.6
~5C0, SHD 2018 79,000 56,200 15.8 105

® Cooling capacities based on 80°F DB/67°F WB entering air. 45°F entering water, 10°F water temperature rise in SHD unit with plenum operating at high

fan speed with no external static pressure.

For cooling coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer
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Direct expansion coil ratings — direct drive units

Table 3. Direct expansion coil water cooling capacity ratings ®

UNIT TYPES SIZE STD. DX COIL COOLING CAPACITY HI-CAP. DX COi. COOLING CAPACITY
TOTAL BUTH SENSIBLE BTUH TOTAL BTUH SENSIBLE BTUH
SCD, SHD 0618 16,430 12,535 24,152 17,549
SCD, SHD os1B 22,260 16,157 29,680 20,687
SCD, SHD 1218 31,415 30,200 40,565 23,381
SCD, SHD 1618 43,995 32,648 58,660 41,888
SCD, SHD 201B 55,224 41,340 74,340 52,260

O Direct expansion coll ratings based on 80°F DB/67°F WB entering air and 45°F refrigerant suction temperature in SHD unit with plenum operating at high
fan speed with no external static pressure. DX coils include distributor but all other refrigerant accassories such as capillary tubes, expansion valves, sightglasses,
solenoid valves, strainers, etc., must be fumished and mounted by others. For direct expansion cooling coll ratings at conditions other than those listed, refer
to the direct expansion unit selection manual supplement to this catalog.

Water heating & steam coil ratings — direct drive

Table 4. Standard coll water heating capacity ratings ®

HEATING CAPACITY WATER FLOW WATER P.D.
UNIT TYPES Size (SENSIBLE BTUH) (GPM) (FT. w.C.)
SCD, SHD 0618 49,622 34 27
SCD, SHD 081B 61,724 4.2 1.9
SCD, SHD 1218 86,033 59 4.1
SCD, SHD 1618 126,962 8.7 1.7
SCD, SHD 2018 148,294 10.1 1.8

® Heating capacities based on 70°F DB entering air , 180°F entering waler, 30°F water temperature drop in SHD unit with plenum operating at high fan speed
with no external static pressure. See tables 15 and 16 for air volume capacities. For heating coil capacity ranges at conditions other than those listed, refer
to the MS-85 Computer Selection Program or consuit your representative.

Table 5. High capacity coil water heating capacity ratings ®

HEATING CAPACITY WATER FLOW WATER P.D.

UNIT TYPES Size (SENSIBLE BTUH) (GPN) (FT. w.C.)
SCD, SHD 0618 63,008 43 9.4
SCD, SHD 0818 78,532 54 47
SCD, SHD 1218 111,215 7.6 7.0
S$CO, SHD 1618 167,482 114 7.2
§CD, SHD 2018 197,727 135 6.1

® Heating capacities based on 70°F DB entering air , 180°F entering water, 30°F water temperature drop in SHD unit with plenum operating at high fan speed
with no external static pressure. For heating coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consuit
your representative.

Table 6. Separate 1-row coil water heating and steam capacity ratings ®

HEATING CAPACITY (SENSIBLE BTUH) WATER FLOW WATER P.D.
UNIT TYPES Size STEAM @ HOT WATER @ (GPM) (FT. W.C)
$CD, SHD 0618 33,554 12,201 08 06
SCD, SHD 0818 46,343 19,470 1.3 2.1
SCD, SHD 1218 54,882 26,570 1.8 36
SCD, SHD 1618 68,353 37,101 25 0.7
SCD, SHD 2018 8,161 47,175 32 08

@ For water heating coll capacity ratings at conditions other than those listed, refer to MS-85 Computer Selection Program or consult your representative. For

steam heating coil capacity ratings other than those listed, use the conversion factors on page 10. ) . )
@ Heating coil capacities based on 2 psig steam pressure and 60°F DB entering air temperature in SHD unit with plenum operating at high fan speed with

no external stalic pressure. L . .
@ Heating capacities based on 70°F DB entering air, 180°F entering water, 30°F water temperature drop in SHD unit with plenum operating at high fan speed

with no external static pressure.

Table 7. Separate 2-row coil water heating and steam ratings ®

HEATING CAPACITY (SENSBLE BTUH) WATER FLOW WATER P.D.
UNIT TYPES Size STEAM @ HOT WATER @ (GPM) (FT. W.C.)
§CD, SHD 0618 52,309 17,905 12 0.3
SCD, SHD 0818 72,841 30,472 21 1.0
SCD, SHD 1218 87,975 46,327 32 26
SCD, SHD 1618 113,572 72,048 4.9 0.6
§CD SHD 2018 144,386 85,713 5.8 0.6

@ For water heating coil capacity ratings at conditions other than those listed, refer to MS-85 Computer Selection Program or consuit your representative. For
steam heating coil capacity ratings other than those listed, use the conversion factors on pege 10. .
@ Healing coil capacities based on 2 psig steam pressure and 60°F DB entering air temperature in SHD unit wi
no external static pressure. o . .
@ Heating capacities based on 70°F GB entering air, 180°F entering water, 30°F water temperature drop in SHD unit with plenum operating at high fan speed
with no external static pressure.

th plenum operating at high fan speed with
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Water cooling coil ratings — belt drive units

Table 8. Standard coil water cooling capacity ratings ®

AIRFLOW OOLING .D.

UNIT TYPES SIze (CA ronf BTUH wse“:;vwf: BTUN mmm v:gs :-:-I))
sce, sHe o o 19261 ot iy

1200

Sce, SHB 1218 1300 :;::: :;g;’ ;: :j
5ce, S8 1200 pops e 109 20
e, swe 2018 2200 0568 e 21 o
SCB, SHB 301B 3;3'“0; ::::?g :g:g :::g 519

® Cooling capacities based on 80°F DB/67°F WB entering air, 45°F water, 10°F water temperature rise.
@ For cooling coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consuit your McQuay representative.

Table 9. High capacity colil water cooling capacity ratings @

UNIT TYPES Size w wm%:‘e “::nm BTUH WATletsl:'lnﬂml w(:rr.E:.g.
SCB, SHB 0818 oo ;:_'g;: ;;z: o5 os
sca, swe 1218 1300 a0 270 ” 103
s, sns 1600 ooze o oy w2
8CB, SHB 2018 oo Zfﬁg :::3.? o5 ot
$CB, SHB 3018 b :g;; 3:::: 2 s

® Cooling capacities based on 80°F DB/67°F WB entering air, 45°F water, 10°F water temperature rise.
@ For cooling coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consult your McQuay representative.

Direct expansion coil ratings — belt drive units

Table 10. Direct expansion coil cooling capacity ratings ®

UNIT TYPES SzE AIRFLOW STD. DX COIL COOLING CAPACITY  HICAP. DX COIL COOLING CAPACITY
(CFM) TOTALBTUH  SENSBLE BTUH  TOTALBTUH  SENSELE BTUH
SCB, SHB 0818 :gg gg 12;2‘5’ :::;og: ;g::;
8CB, SHB 1218 :;gg Zgﬁgg Z:;gg :g:::: §32§§§
T —— s .
8C8, SHB 2018 o P P 75567 2007
SCB, SHB 3018 :ggg ;g:ggg 2;:323 : ?;?;g ;::g?g

O Direct expansion coil ratings based on 80°F DB/67°F WB entering alr and 45°F refrigerant suction temperature. DX coils include distributor but all other

refrigerant accessories such as capillary tubes, expansion valves, sightglasses, solenoid vatves, strainers, etc., must be furnished and mounted by others.
For direct expansion cooling coil ratings at conditions other than those listed, refer to the direct expansion unit selection manual supplement to this catalog.

Steam heating coil conversion factors

ENTERING AR TEMPERATURE

STEAM STEAM LATENT

PRESSURE :::r’) HEAT ) 10 20 30 a0 ‘ 50 80 70 80

~ 0 212.0 970.3 1.34 1.27 1.21 1.15 1.08 1.02 0.96 0.90 083 | 077
2 2185 966.1 1.38 1.31 125 1.19 1.13 1.06 1.00 0.94 . 0.87 0.81

—~ 5 2271 960.6 1.43 1.37 1.31 1.24 1.18 1.12 1.06 0.99 0.93 0.87

— 10 239.4 952.6 1.51 1.45 1.38 1.32 1.26 1.20 1.13 1.07 1.01 0.94

—~ 1 249.7 945.6 1.57 1.51 " 1.45 1.38 1.32 1.26 1.20 113 1.07 1.01

— 2 258.8 939.6 1.63 1.57 1.51 1.44 1.38 1.32 1.25 1.19 1.13 1.06

- 3 266.8 934.0 1.68 1.62 1.56 1.50 1.43 1.37 1.31 1.24 117 1.12

To determine the capacity at conditions other than 2 PSIG steam and 60°F entering air, multiply the rated capacity by the proper conversion factor.
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Table 11. Standard coil water water heating capacity ratings ®

ARFLOW : 0.

T TYPES oze , cn:; HEATING (::n::ﬁmw wn(g :)LOW w(gz: :::
SCB, SHB 0818 g 22_'.123 :.'? :::
scs, sue 1200 o265 " e
sce, sua 1618 180 120487 2 5
SCB, SHB 2018 2;2'2,? ::3:;? 1223 : ::
SCB, SHB 3018 oo ﬁ:ﬁ:ﬁ o e

® Heating capacities based on 70°F DB entering air, 160°F entering water, 30°F water temperature drop.
@ For heating coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consult your representative.

Table 12. High capacity coll water water heating capacity ratings ®

WATER FLOW

WATER P.D.

UNIT TYPES Sze M‘nc;c;w H(EsAETv:::’afs‘ ::5;: (GPM) (FT. wW.C)
SCB, SHB 0818 g ;;g ;:: 2:2
sCB, sHB 1218 o :;:;:: ) 5o
SCB, SHB 1618 et :;::f;: oy oo
sCB, SHB 2018 % ;ﬂﬁﬁ; :§:$ ::;
scs, SHB 3018 o 200,580 o0 2o

@ Heating capacities based on 70°F DB entering air, 180°F entering water, 30°F water temperature drop.
® For heating coil capacity ratings at conditions other than those listed, refer to the MS-85 Computer Selection Program or consult your representative.

Table 13. Separate 1-row coil water heating and steam capacity ratings ®

UNIT TYPES Size M(mw HEA;;I:::A;ACITV HOT WA:'EBHH;') w“lz:':)L - \gﬂ:'z;)
13 19
SCB, SHB 0818 g :;:z :g:;;; 13 2.1
SCB, SHB 1218 :g :::g :;":;; . jZ ig
scs, sHe o8 t60 £5.590 o 25 or
SCB, SHB 2018 by :(7,:2; ZS:Z;? g 20
SCB, SHB 3018 ;ﬁ :g::; z::::; ::; §.’3

@ For water heating coii capacity ratings at conditions other than those listed, refer to MS-85 Computer Selection Program or consult your representative. For
steam heating coil capacity ratings other than those listed, use the conversion factors on page 10.
@ Heating coil capacities based on 2 psig steam pressure and 60°F DB entering air temperature.

® Heating capacities based on 70°F DB entering air, 180°F entering water, and 30°F water temperature drop.

Table 14. Separate 2-row coil water heating and steam capacity ratings ®
HEATING CAPACITY (SENSIBLE BTUH)

UNIT TYPES SiZE me STEAM @ HOT WATER @
SCB, SHB 0818 g ;";g Zgg
SCB, SHB 1218 :;g 3;:33: ;?:::
SCB, SHB 1618 :g }};2;1 :2:::3

87,147

SCB, SHB 2018 zgg };ngg 91,871
155,638

SCB, SHB 3018 gg :;2:;:: 161,498

WATER FLOW

(GPM)
2.1
22
34
3as
48
5.1
5.9
6.3

10.6
1.0

WATER P.D.
(FT. W.C)
1.0
1.1

3.0
3.2
0.6
0.7
0.6
0.7
1.5
1.6

O For water heating coll capacity ratings at conditlons other than those listed, refer to MS-85 Computer Selection Program or consult your representative. For
steam heating coil capacity ratings other than those listed, use the conversion factors on page 10.
@ Heating coll capacities based on 2 psig steam pressure and 60°F DB entering alr temperature.

@ Heating capacities based on 70°F DB entering air, 180°F entering water, and 30°F water temperature drop.
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Airflow capacity data
' SCD & SHD direct drive units

Table 15. Alr volume vs. external static pressure — SHD hideaway unit (cfm)

EXTERNAL STATIC UNIT SIZE
PRESS. (IN. H;0) 0818 0818 1218 1618 2018
HIGH 838 990 1410 2013 2563
0.00 MED 657 810 1170 1811 2300
LOW 3682 479 688 1049 1409
HIGH 814 963 1339 1944 2435
0.10 MED 627 797 1124 1782 2198
LOW 343 479 662 1042 1364
HIGH 759 825 1261 1856 2290
0.20 MED 593 775 1062 1719 2081
LOW 312 471 627 1019 1298
HIGH 700 882 1175 1761 2129
0.30 MED 554 750 992 1645 1943
LOW 274 457 584 979 1215
HIGH 633 832 1081 1653 1943
0.40 MED 507 717 910 1563 1774
LOW 231 436 530 914 1113
HIGH 5583 769 974 1509 1708
0.50 MED 440 668 802 1406 1560
LOW 183 402 465 814 992
HIGH 443 679 846 1285 1390
0.60 MED 340 580 643 1137 1284
LOW 128 347 387 664 850

NOTE: Air volumes based on 115/60/1 electrical service, standard water cooling coil (dry coil) and normal unit appurtenances. ‘‘High’* indicates highest fan speed.
“Med"” indicates air volume for medium high (second of four fan speeds). “‘Low"” indicates lowesi fan speed.

Table 16. Air volume vs. external static pressure — SCD cabinet unit and SHD hideaway with plenum (cfm)

EXTERNAL STATIC UNIT SZE

PRESS. (IN. H,0) 0818 0818 1218 1618 2018
HIGH 740 930 1185 1910 2232

0.00 MED 640 825 1068 1747 1996
= Low 385 505 687 1050 1233
HIGH 697 886 1119 1834 2113

0.10 MED 599 793 1010 1700 1887
L. Low 344 500 651 1040 1176
HIGH 843 832 1044 1743 1974

0.20 MED 550 751 941 1634 1759

- LOW 312 485 602 1025 1091
HIGH 582 770 962 1641 1814

0.30 MED 496 702 865 1548 1614

L . LOW 274 464 543 989 992
HIGH 516 702 873 1524 1634

0.40 MED 435 645 786 1437 1453
== LOW 230 433 476 920 885
HIGH 435 624 776 1379 1429

0.50 MED 361 576 699 1295 1274
l\ LOW 179 382 399 810 766
HIGH 325 530 670 1186 1193

0.60 MED 265 485 601 1108 1072
e Low 119 295 306 655 631

,',‘oTE'E Air volumes based on 115/60/1 electrical service, standard water cooling coil (dry coil) and normal unit appurtenances. ’High" indicates highest fan speed.
Med" indicates air volume for medium high (second of four fan speeds). ‘‘Low™ indicates lowest fan speed.
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Airflow capacity data
SCB & SHB belt drive units

Table 17. Component static resistance
STATIC PRESSURE (INCHES OF WATER)

SHB COOUNG COIL
mn CFM PLENUM WET) HEATING COIL GRILLES FILTERS
OR SCB HIGH DOUBLE THROW- CLEAN-
CABINET STD.  capacy 'PRO¥ 2ROW  STAMPED oriec.  AWAY ABLE
500 06 .18 25 .05 10 03 02 .09 .08
600 09 24 33 07 13 .04 03 BRI 10
0818 700 12 3 42 .09 A7 05 .04 13 13
800 16 .38 51 RE 2 .06 .06 15 16
.20 .46 61 13 .26 07 .07 A7 .20
800 .09 21 .30 06 12 .03 02 RE) 1
L 26 36 .07 14 .04 .02 13 14
1218 1000 14 31 .42 09 A7 04 .03 15 16
1100 16 35 48 10 .20 05 .03 A7 19
1200 19 .41 55 12 23 06 .04 19 22
1300 23 46 62 13 27 .06 .05 22 26
1200 10 25 35 .07 14 .05 .03 T 10
1300 12 29 .39 .08 16 .05 04 12 12
1400 14 32 44 .09 .18 .06 04 13 13
1618 1500 16 .36 49 10 21 07 05 14 15
1600 19 .40 54 RT] 23 .07 .06 15 16
1700 21 .44 59 13 25 08 | .06 16 18
1800 .24 .48 64 14 .28 .09 .07 17 20
1600 A7 29 39 .08 16 .06 .06 RE) 1
1700 .20 32 43 09 18 .07 .06 12 13
1800 22 34 46 10 19 .07 07 13 14
2018 1900 24 38 .50 M 21 .08 08 14 15
2000 27 41 .54 12 23 .09 .08 15 16
2100 .30 44 59 13 25 .09 .09 16 18
2200 .33 .47 63 14 27 10 RE| A7 19
2000 .06 22 .30 .06 12 .04 .03 RE] 1
2200 07 25 35 .07 14 .05 .03 13 13
2400 .09 29 .40 .08 16 06 04 14 15
3018 2600 .10 33 45 .09 19 .06 .05 16 7
2800 a2 37 .50 RY 21 07 .06 A7 20
3000 14 4 .56 12 24 .08 07 19 22
3200 15 46 61 13 26 .08 07 21 25
Table 18. Fan performance
coiL
o FACE TOTAL STATIC PRESSURE INCHBS OF WATER)
MODEL VELOC. %~ T " 8% % 1 1%” 1%~

FPM  RPM BHP RPM BHP RPM BHP RPM BHP RPM
500 300 558 080 691 .097 798 .109 888 .130 970 .165 1125 200 1257 .243 1381 225
600 30 563 .090 683 .110 790 .130 879 .150 959 .190 1118 215 1250 .260 1381 250
0818 700 420 581 .100 690 .135 792 .145 677 .170 950 205 1107 262 1238 .2%0 1369 310
800 480 599 .110 €98 .160 783 .160 876 .190 946 .220 1097 310 1226 .320 1358 .370
900 540 621 .125 715 .165 B0O3 .175 881 205 850 240 1095__.375 1220 .385 1347 410
800 335 589 .119 696 .145 787 .164 875 .192 972 227 1127 285 1268 340 1400 415
800 375 606 .136 707 .162 795 .189 881 .212 968 .247 1118 .309 1257 371 1387 445
1218 1000 415 623 .153 717 .178 803 .204 887 .231 064 266 1104 333 1245 402 1373 | 475
1100 460 643 170 733 200 816 .228 898 261 972 296 1110 .364 1239 432 1363 ( .504
1200 500 663 .188 748 222 828 251 909 .290 880 325 1111 .384 1233 | 462 1352 | 532
1300 540 686 219 767 251 B34 287 922 326 082 .361 1117 __.409 1236 | .504 1351 | 577
1200 370 563 .180 683 .220 790 .260 @879 | .300 950 .380 1118 .430 1250 | .520 1381 | .500
1300 400 572 .190 686 .246 791 278 878 | 320 852 394 1113 478 1244 | 550 1375 | .560
1400 435 581 200 690 .270 792 .280 877 | .340 950 .410 1107 524 1238 | .580 1369 | .620
1618 1500 465 500 .210 684 , 296 792 .306 B76 | .360 948 424 1102 572 1232 | .610 1364 | .680
1600 495 599 220 698 | 320 783 .320 676 | .380 946 .440 1097 620 1226 | .640 1358 | .740
1700 625 610 236 708 | 326 798 .336 878 | .396 948 .460 1096 .686 1223 ' .706 1352 | .780
1800 560 621 250 715 | .330 803 .350 881 | .410 950 480 1095 750 1220 770 1347 | .B20
1800 400 SB9 238 696 | 290 787 .328 875 | .884 972 454 1127 570 1268 680 1400 | 830
1700 425 588 258 701 | 306 791 354 878 | .404 970 .474 1122 584 1263 .712 1393 | .€60
1800 450 606 272 707 | 324 795 378 881 | .424 968 494 1118 618 1257 742 1387 [ .B90
2018 1900 475 615 290 712 | 340 799 384 884 | .442 966 512 1114 642 1251 774 1380 | 920
2000 500 623 306 717 | 356 603 .408 887 |.462 964 532 1104 666 1245 804 1373 | .950
2100 525 633 324 725 | 378 810 .432 0893 |.492 968 562 1110 .698 1242 .B32 1368 | .980
2200 550 643 340 733 | 400 816 456 898 ' 522 972 .592 1110 .728 1239 .B64 1363 [1.008
2000 335 507 .310 600 | .360 683 .420 773 520 843 600 977 .760 1102 .940 1217 )1.014
2200 370 518 330 609 | 400 699 470 771 550 842 630 972 800 1034 960 1205 (1.018
2400 405 528 360 618 | 440 705 520 770 | 580 841 660 967 .840 1086 980 1194 | 1.220
3018 2600 435 543 400 629 | 480 711 550 776 ' 620 844 .710 967 860 1082 1.036 1188 | 1.2680
2800 470 558 440 640 | 520 718 680 782 660 847 760 968 920 1078 1.080 1182 |1.350
3000 505 574 470 655 | 560 728 626 791 .710 855 810 977 980 1080 1.156 1179 |1.390
3200 540 591 500 671 | 600 739 670 800 .760 863 860 987 1.080 1082 1.220 1176 |1.420

NOTE: Maximum allowable NEMA motor frame for SCB/SHB-081 and 1218 is size 56; for SCB/SHB-161 thru 301B maximum frame size is 145.
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| Direct drive dimensional data

SCD CABINET TYPE

RIGHT HAND
UNIT SHOWN

HAND DETERMINED BY
COOLING COIL CONNECTION
WHEN FACING DISCHARGE.

a

~ 14 0.0 DRAIN
CONNECTION
KNOCKOUT DIMENSIONS (INCHES)
UNIT ELEC. CLG S&R | HTG S&R
061, 081 1%, v 1% ;
121 1%, 1% 1% L ﬂ
181 1%, 1% 1% O o oo BOTTOM
201 1% 13% 13% OUCT COLLAR CONNECTION
! NOTE: Coil connection knockouts are not necessarily
in line with the coil connections.
DIMENSIONS (INCHES)

S MODEL A B C D E F G H J K M N P R ] T 1] v W
0818 24 |17 | 37 |20 4 19 [4av [ 18| 148 | 2 e | 246 | 9%s | 11% | 18% | 1% | 1% | 1% | 1
0818 26 17% 46 20 6 21 653% | 18%2 | 14% | 3 4%e | 4%e | 126 | 13% | 16% | 1%e | 3% 3% 1
1218 33 17% 46 24 8 28 53% | 23% | 14% | 4% 4%e | 4The | 12%6 | 137 | 16% | 1% | 3% 3% 1
1618 44 17%% 46 36 6 39 S3% | 38% | 14% | 4 4%e | 214 | BN6 | 13% | 16% | 2Va 2V 2Va 1
2018 46 21% 50 41% 6 41 57% | 38% 1% 2% 5%e | 4% 9%e | 16Va | 19V | 2V 4%6 | 4% 1V

SHD HIDEAWAY TYPE

RIGHT HAND
H:':LZ:::’)N:{::Y NOTE: Unit sizes 161B and
COOLING COIL CONNECTIONS ol SIE RS
WHEN FACING DISCHARGE.
i \
- % QD DRAIN CONN
TOP VIEW
€ e TVPICAL COlL. CONNECTION LOCATION

SEE COIL CONNECTION U LUSTRANON

OPTMIONAL RETURN AIR PLENUM WITH % * DUCT FLANGE
IS FIELD REVERSIBLE FOR BACK OR BOTTOM INTAKE
-DOVENSIONS APPLY TO 1. AND 2-R0W HEATING ADO 3¥:~ 1D “U™ DIMENSION FOR 6UTTOM INTAKE
COILS. HEATING COL CON HAE THE
SAME HAND AS THE COOLING COit CONNEC-

SIDE VIEW TIoNs
ODEL DIMENSIONS (INCHES)
po. A B D E R S 1] v
0818 22 14 14 10% 16% 29% 15% 15%
0818 24 16% 16 13% 18% 29% 15% 12:,4
1218 31 16% 23 13% 25% 29% 15% 1 JA
1618 39 16% 31 13% 33% 29% 15% :5,4
—__2018 41 19 33 155 35% 32% 184 ™%

ALL DIMENSIONS APPROXIMATE. CERTIFIED DRAWINGS AVAILABLE ON REQUEST.
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TYPE SHD COIL CONNECTION LOCATIONS
FOR CHILLED WATER COILS ONLY

UNIT DIMENSIONS ( NCHES)

SIZE L M N P
061B 107%% 2% —

Q1% Rt% Si%
2% _9%s ., Ve

081B 13% 2% —

24 12%he| “Ae

2A 12%¢| Y

161B 14 1% Ve

3%e 12% | 2

4
4
121B 13% 2% — 4
8
8

201B 15% 1%° 3%

*1Ya for high capacity.

REAR VIEW REAR VIEW
UNIT SIZES 061B, 081B, 121B UNIT SIZES 161B & 2018

ALL DIMENSIONS APPROXIMATE. CERTIFIED DRAWINGS AVAILABLE ON REQUEST.

Direct drive physical data

Table 19. Direct drive unit physical data

3% 14%6 | 1%

UNIT SIZE
DATA 0818 0818 1218 1618 2018
NOMINAL CFM 600 800 1200 1600 2000
FAN(S)
TYPE FORWARDLY CURVED DWDI — DIRECT DRIVE
NUMBER 1 1 1 2 2
DIAMETER 9 9 9 9
CcColLm)
. TYPE COPPER TUBES (%" 0.D.) WITH ALUMINUM FINS
1 Row Coll (OD Sw) 3% Y 1 1 1%
WATER 2 Row Coll (OD Sw) % 1 1 A 1%
CONN'S. Std. Cofl (0D Sw) % % 1% 1% 1%
Hi Cap Coil (0D Sw) % % 1% 1% 1%
DX CONN'S.  Liauld (OD Sw) % % % % %
STD. CAPAC.  Suction (OD Sw) 1% 1% 1% 1% 1%
DX CONN'S.  Liquid (OD Sw) % % % % %
HI CAPAC. Suction (0D Sw) 1% 1% 1% 1% 1%
MOTOR(S)
TYPE 115/60/1 PERMANENT SPLIT CAPACITOR — DIRECT DRIVE
(NUMBER) HORSEPOWER (1) v (1) Ya m» _ (2) Y (2w
AMPS (TOTAL) 35 3.9 4.9 7.8 9.8
WATTS (TOTAL) 310 380 480 686 960
RPM 1010 1000 1080 1000 1100
TYPE 277/60/1 PERMANENT SPLIT CAPACITOR — DIRECT DRIVE
(NUMBER) NORSEFOWER (1) Ya (1) Ya [OR _ 2) va (2%
AMPS (TOTAL) 1.3 1.4 2.0 28 4.0
WATTS (TOTAL) 322 350 425 700 850
RPM 1020 1000 1100 1000 1100
TYPE 230/50/1 PERMANENT SPLIT CAPACITOR — DIRECT DRIVE
«.. HORSEPOWER (1) % (1) % Mmwn 2% @w
AMPS (TOTAL) 2.4 25 2.2 5.0 44
WATTS (TOTAL) 510 550 500 - 1100 1000
APM 1080 1020 1120 1080 1120
FILTER(S)
NUMBER 1 1 1 2 2
sco NOABNAL SIZE 16x20 %2 16 x20 x 2 16x25x2 16x20x2 20x20x 2
NUMBER 1 1 1 1 1
SHD NOMINAL SIZE 15% x 16% x 2 15% x 18x 2 15% x 25 x 2 15% x 33x 2 18x35% x 2
SHIPPING WEIGHTS NEBS.)
SCD WITH STANDARD COIL 158 191 228 297 387
SCD WITH HI-CAPACITY COLL 167 203 245 318 512
SHD WITH STANDARD COML 92 98 115 160 180
SHD WITH HICAPACITY COIL 105 110 132 181 208
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|Belt drive dimensional data

| SCB CABINET TYPE

TYPICAL RIGHTHAND MOTOR LOCATION SHOWN. UNITS WITH

RIGHT HAND BE(I)J’; r?r‘éw ucitSNos 1 HP 8 LARGER HAVE LEFFHAND MOTOR
& LOCAT 5

UNIT SHOWN

HAND DETERMINED B8Y
COOUING COIL CONNECTION
WHEN FACING DISCHARGE.

% bucCr

l p l_ COLLAR
""'.!_'—L—: -

|
‘_ 1~ CABINET TO EDGE
OF DRAIN PAN sw

o
e \J

|
4
35
i

HANGER CHANNEL

£ " - e
S [ :\"" \
KNOCKOUT DIMENSIONS (INCHES) : '7;3-‘_--‘»—‘#:?;
UNIT | ELEC. | CLG SaR | HTG SaR . : e b J
081 1%, 1% 1% ! TS
121 1%, 1% % l i e
161 1% 1% 1% 1 i ~—
201 13, 13% 1% —
301 134, 1% 1% % O.D. DRAIN
- CONNECTION
! IPIJOTE: Coil connection knockouts are not necessarily in
ne with the coil connections. NOTE: UNIT SIZBS 1618, 2018 & 3018 HAVE TWO FANS.
§CB DIMENSIONS (INCHES
MODEL AlBJc]bpTJeE F G | H J K | m | N P R | S T Ju]v]w
0818 26 | 17% | 1% | 20 6 | 21 |53V | 18% | 14% | 3 | 4% | 4% | 12%e | 13% | 16% | 1% | 3% | 3% | 1
1218 33 |173% | 1% |24 8 | 28 |53 [23% | 14% | 4% | 4%e | 4%¢ | 12%e| 13% | 16% | 1%¢ | 3% | 3% | 1
1618 4 [17% | 1% |38 6 | 39 |53v |38% |14% | 5 | %46 | 21Vie | 8%e| 13% | 16% | 2va | 2% | 2w | 1
2018 46 |21% | 1% |41% | 6 | 41 [57va |38% | 18% | 2% | 5%6 | 4% | 9%e | 16% | 19% | 2% | 4%e | 4%6 | 1%
1018 62 |21% | 6% [49% | 8 | 57 |67% |48 | 18% | 6% | St%s | 2% | 9%s | 16% | 19% | 2w | 4 4 | 1v
TYPE SHB COIL CONNECTION LOCATIONS
]
UNIT OIMENSIONS (INCHES,
SIZE| L ] N Q:+%[B+%|8+%
081B | 13% | 2% | — 2% [ 12%e | "%
121B | 13% | 2% | — 2% | 12%s | %

3% | 12% 2
3% |14%6 | 1%
3% | 14%6 [2%2°"

I 161B | 14 1% | 3%
201B | 15% | 1%°| 3%
301B | 16% | 4 6Va

* *This dimenson is inside the edge of the drain pan as shown
in 081, 121 diagram.

oo o|a|alo

*1Ya for high capacity coil.

REAR VIEW - REAR VIEW
UNIT SIZES 081B & 121B UNIT SIZES 161B THRU 3018

ALL DIMENSIONS APPROXIMATE. CERTIFIED DRAWINGS AVAILABLE ON REQUEST.
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SHB HIDEAWAY TYPE WITH HANGING RAILS

RIGHT HAND
UNIT SHOWN

HAND DETERMINED BY
COOLING COIL CONNECTION
WHEN FACING DISCHARGE.

SIDE VIEW PICAL COL

CONNECTION
LOCATIONS.
SEE COL
CONNECTTION
{LLUSTRATION.

H] r_

(4) ex 1%
SLOTS

SHB HIDEAWAY TYPE WITH OPTIONAL RETURN AIR PLENUM

RIGHT HAND
UNIT SHOWN

il
TYPICAL COiL CONNECTION
LOCATIONS. SEE COIL CON-
NECTION ILLUSTRATION.

HAND DETERMINED BY
COOLING COIL CONNECTION TOP VIEW
WHEN FACING DISCHARGE. 1 L I—zv.
r
T _"'
SIDE VIEW
TYPICAL COL CONNECTION LOCATIONS.
SEE COL. CONNETYION ILLUSTRATION
ON
— %
. J
R % I K A D
P
et~ i
F = | = [I e \ r
1 h i
o) anie TYPICAL RIGHFHAND
3 —*—&\28" MOTOA LOCATION
i SHOWN. UNITS WITH
*DIMENSIONS APPLY TO 1- ~HEATING L——_ FLANGED OPENING (D x E) BELT DUTV MOTORS
COIL CONNECTIONS HAVE THE SAME HAND AS THE COOLING COA 5 OF 1 HP & LARGER
CONNECTIONS. TYPICAL COIL CONNECTION LOCATIONS. HAVE LEFT.HAND
SEE COR. CONNECTION ILLUSTRATION MOTOR & DRIVE
ON BACK. LOCATION.

NOTES:

1. UNIT MUST BE SUPPORTED AT ALL SIX HANGING SLOTS.

2. RETURN AIR PLENUM WITH %~ DUCT FLANGE IS FIELD REVERSI-

BLE FOR BACK OR BOTTOM INTAKE. ADD 3% TO “'P" DIMENSION
FOR BOTTOM INTAKE.
DIMENSIONS (inCHES)

SHB MODEL | NO. OF FANS - c ) 3 J N P Q R
0818 1 24 28V 16Va 13% 21 16% 15% 3 18%
1218 1 31 28v2 23 13% 28 16% 15% 3 25'%
1618 2 39 28V2 31 13% 36 16% 153% 3 33%
2018 2 41 28V 33V4 15% 38 18% 18Va 3 35%
3018 2 60 30 49 15% 54 18% 18V 6 51%

ALL DIMENSIONS APPROXIMATE. CERTIFIED DRAWINGS AVAILABLE ON REQUEST.
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| Belt drive physical data

Table 20. Belt drive unit physical data

UNIT SIZE
L 0818 1218 1618 2018 3018
NOMINAL CFM 800 1200 1600 2000 3000
FANIS)
TYPE FORWARDLY CURVED — DWDI — BELT DRIVE
NUMBER 1 1 2 2 2
AMETER (INCHES) 9 9 9 9 10
COIL(S)
TYPE COPPER TUBES (%" O.D.) WITH ALUMINUM FINS
1 Row Coll (OD Sw) % 1 1 1V 1
WATER 2 Row Coll (OD Sw) 1 1 1V 1 1%
CONN'S. Std. Coll (0D Sw) % 114 1% 1% 1%
] Hi Cap Coht (OD Sw) % 1% 1% 1% 154
DX CONN'S. Liquid (OD Sw) 5% 5% Sh % A
STD. CAPAC. Suction (OD Sw) 1% 1% 1% 1% 1%
DX CONN'S. | Uiquid (0D Sw) % % % % %
HIGH CAPAC. | Suction (OD Sw) 1% 1% 1% 1% 1%
FILTER(S)
o NUMBER 1 1 2 2 2
NOMINAL SIZE 16x20 x 2 16 x25x 2 16 x 20 x 2 20x20x 2 20x25x 2
SHB NUMBER 1 1 1 1 2
NOMMNAL SIZE 15% x 18 x 2 15% x25x 2 15% x 33 x 2 18 x35% x 2 18 x 25V2 x 2
SHIPPING WEIGHTS (LBS.)
SCB WITH STANDARD COfL 206 233 315 407 512
SCB WITH HI-CAPACITY COL 218 250 336 435 551
SHB WITH STANDARD CORL 113 130 178 200 230
SHB WITH HI-CAPACITY COUW. 125 147 199 228 268
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Engineering guide specifications — Direct drive

GENERAL — Furnish and install where shown on the plans, McQuay (hideaway type, direct drive) (cabinet type, direct drive)
fan-coil units. Types, sizes and performance shall be as tabulated in the unit schedule. Unit performance shall be substantiated
by computer generated output data. Each unit type shall consist of and comply with the following:

CABINET (CABINET TYPE) — Cabinet shall be a horizontal console type fabricated of continuous galvanized steel and fin-
ished with an electrostatically applied, baked-on Mist Gray paint. All panels shall be insulated with 1” neoprene coated glass
fiber. Discharge panel shall be equipped with (stamped grille) (double deflection grille) (duct collar). Back panel shall have
a 2" filter frame with bottom filter access and be complete with duct collar. Filter shall be 2” throwaway type. Bottom and side
panels shall be removable for inspection and maintenance.

CABINET (HIDEAWAY TYPE) — Cabinet shall consist of a base casing (only) (with return air plenum) fabricated of continuous
galvanized steel. Return air plenum shall be insulated with 1” neoprene coated glass fiber and have a filter frame for back
or bottom return air. Filter shall be 2” (throwaway) (cleanable) type.

FANS AND MOTORS — Fans shall be double width, double inlet, forward curved centrifugal type, dynamically balanced and
directly connected to the motor shaft. Motors shall be (115/60/1) (277/60/1) (230/50/1) permanent split capacitor type with resilient
mount, sleeve bearings with oilers and inherent thermal overload protection with automatic reset.

COIL — Coi! shall be of the extended surface fin and staggered tube type constructed of ¥2” O.D. seamless copper tubing
and aluminum fins. All coils shall have manual air vents. Coil capacity shall be as tabulated in the unit schedule.

DRAIN PAN — Drain pan shall be fabricated of continuous galvanized steel, insulated with closed cell insulation and sealed
with mastic.

SPEED CONTROL — Unit shall be equipped with four-speed direct drive motors. A three-speed motor control switch with ‘“‘off”’
position shall be furnished for field wiring to any three of the four motor speeds. The speed switch shall be suitable for field
installation in a nominal 2” x4” electrical box by others.

Engineering guide specifications — Belt drive

GENERAL — Furnish and install where shown on the plans, McQuay large capacity (hideaway type, belt drive) (cabinet type,
belt drive) fan-coil units. Types, sizes and performance shall be as tabulated in the unit schedule. Unit performance shall be
substantiated by computer generated output data. Each unit type shall consist of and comply with the following:

CABINET (CABINET TYPE) — Cabinet shall be a horizontal console type fabricated of continuous galvanized steel and fin-
ished with an electrostatically applied, baked-on Mist Gray paint. All panels shall be insulated with 1” neoprene coated glass
fiber. Discharge panel shall be equipped with (stamped grille) (double deflection grille) (duct coliar). Back panel shall have
a 2" filter frame with bottom filter access and be complete with duct collar. Filter shall be 2” throwaway type. Bottom and side

panels shall be removable for inspection and maintenance.

CABINET (HIDEAWAY TYPE) — Cabinet shall consist of a base casing (only) (with return air plenum) fabricated of continuous
galvanized steel. Return air plenum shall be insulated with 1” neoprene coated glass fiber and have a filter frame for back
or bottom return air. Filter shall be 2” (throwaway) (cleanable) type.

FANS — Fans shall be double width, double inlet, forward curved centrifugal type, dynamically balanced and mounted on solid-
steel shaft. Fan bearings shall be permanently lubricated, resiliently mounted, self-aligning ball bearings.

COIL — Coil shall be of the extended surface fin and staggered tube type constructed of ¥2” O.D. seamless copper tubing
and aluminum fins. All coils shall have manual vents. Coil capacity shall be as tabulated in the unit schedule.

DRAIN PAN — Drain pan shall be fabricated of continuous galvanized steel, insulated with closed cell insulation and sealed
with mastic.

MOTOR AND DRIVE — Motor mount shall be a hinged type for simple belt tension adjustment and be securely fastened to
unit. Drive shall be V-belt with a variable pitch motor sheave. Motor shall be drip-proof type with a minimum horsepower and
electrical service as tabulated in the unit schedule.
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SeasonMaster draw-through
central station air conditioning units

LSL warmecal ung

Type LSL low pressure units

15 harizorlal, 13 vertical uril Sirés

Y00 clm to 50,000 2ftm

1B sg 1t 12> 704 5q. 1t cail face arpa

Tatal siane pressare up 10 35" WG

® iplarnally mounted motors kv anil Sizes hasing 14 50 I
and ovar coll face area

@ Saiectwn of fan wheal si2es and types for all unils

® Dpbocal intel vana contriol for torward cuceed or arlol lans

® AR| carnfind

Type MSL medium pressure units

13 horizomal and W) verhical unik sizas

2000 cim o G000 ofm

59 50 1o 968 sg 11 coil faca area

Total static prossura up b0 B9 WG

Ivternally mounied mators lor unit s5-2e5 hav.ng 14 sg 4
and oweer ol fane e

Salectian ol lan ahesl sicees Fe all units

Ophanal irdal vane contred lor Kerwire sursand o piriced lans
AR carlilied

Type HSH high pressure units

® 7 harizonlal urat 828

4 5000 chn S0 41,000 o

® 134 5q. ft. 10 528 sq ft. col lace arga
& Total slabc pressure up o 90 WG

& Oplional inlat vane comrol 1on afod kans
® AM| cerihoa

A complete air handler line to meet your
exact building design requirements.

“HEF and "McCuap” 2D repSaiod ragemarks o Modudy Ivevnatang Pinmegspals PR
“SAQSONMASIIN T 50 CSQas>WE T a'e To30Tarks Moduay Imern@andl Minnpapala R
Tra HI F i ertaze s covasea by US Fatom o, 3645330

L 19949 McO.ay Imoematoral Al ¢ grls resesveg 1hmughna tra ana

Bultnn (FLSITSIONS Coupt The cenenll afposranca g MoCuay Intsnatoral prodcts w the cme ol
AUOKCESAN AN &E PESONYS (hE roghd 12 Make changae in cesgn ot OEEincicn ¥ an leTe ®mets
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SeasonMaster blow-through
central station air conditioning

Type LSB & MSB singlezone units
@ 13 LSB iow pressure angd 12 MSH masdium pressum uni
SIZES

® 1800 ¢fm %o S0000 ¢fm

® 34 sg M to T4 sq 1N ool fage area

® oplal static prassura up o 35 WG (ILSBand 65 WG
(F:‘SB:I

® ‘yortical ar horutsntal distharge, moadonlal or inveried

Ntk
® Optional petoraled ar &ohd Eners 10 cal or diusér sechan
# | tarnally mounted moloes for it si2es fdving 14 5. M
and owdr coal face areg
® Selecuon of 1an wheel sizes and [ypes ko all urits
& Opbonal nler vane contrad 10r lerward curved or airtoi *ans
& AFI cerhitad

Type LML & MMM multizone units

® 13 LML low pressura and 12 MMM madium gressure umt
5:2e5

® 1300 ctm 18 S08C3 ¢fm

® 39 sq. M0 P04 3. H. coul face asea

® Total static pressura u@ 10 35" WS LML and 65 WG
1EAMAR )

® Two ar thraa geck cordijurations with or wilhout Zone
Jamgers

® Yertical or honzort3l dischmarge Acemzontal or nyertes
n{ake

® Oprinral parioratad ar soid smars 1o cmil or difusor sechion

® Internally mountgd molars for unit 5izas having 12 sq N
and over cod face area

® Selection ¢f fan whoeel sies ard types for all wrils

® Dptional inlgl visog contred dor farwsrd cureied o arrlal fans

® ARl reniding

Type HMH high pressure multizone

® T units Sizes

® 5000 el by 41000 2fmi

e 34:sg MMio €28 sq. L Col lace area

® Toal statke pressure up 1o 907 WG

€ Yerhwal of honzental discharge, henzontal or inverted
nlahe

® Optianal inlet vane cantrol for airdoil fans

¢ ARl cerified

Contents
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SeasonVent

heating and ventilating units

LYF horizontal ventilating unit

ARI certification

ARI certification of this unit
does not include certifica-
tion of the installed coil. Coil
performance may be ARI
certified separately.

ARI certified coils are offered for
McQuay central station air handlers.

'Nomenclature

Type LYF ventilating &
LHD heating units

® 15 horizontal, 11 vertical and 11 inverted unit sizes

® 700 cfm to 56,000 cfm

® 18 sq. ft. to 62.8 sq. ft. coil face area

©® Total static pressure up to 35” W.G

® Optional condenser/reclaim coil section

@ Internally mounted motors for larger unit sizes

® Selection of fan wheel sizes and types for all units

@ Optional inlet vane control for forward curved or airfoil fans
® ARI certified

McQuay air handlers are tested and rated in accordance with
Air Conditioning and Refrigeration Institute (AR!) Standard
430 and certified in accordance with the ARI Certification Pro-
gram. McQuay air handler coils are certified under ARI Stan-
dard 410, a separate performance certification program.

To obtain ARI certification of performance ratings, it is first
necessary to have the testing facilities reviewed for proper
instrumentation, control and accuracy of test data.

An air handler is then submitted to an ARI approved in-
dependent testing facility for comparative tests. ARI then ap-
proves the air handler manufacturer’s testing facilities. After
the testing facilities are approved, the air handler is tested
over a wide range of operating conditions. All rating data is
then reviewed by ARI engineers for accuracy and confirma-
tion that procedures established by ARI have been followed.
Periodic check tests of production air handlers by ARI on a
random basis assures compliance with ARI standards.

L SB -
BLOWER SECTION PRESSURE CLASS ——I
L=Low
M = Medium
H = High

COIL SECTION TYPE & PRESSURE CLASS

YF = No coil section

HD = Heating coil section

SL = Draw-through, singleaone, low pressure

SH = Draw-through, singlezone, high pressure

SB = Blow through, singlezone, low & medium pressure
ML = Blow-through, multizone, low pressure

MM = Blow-through, multizone, medium pressure

MH = Blow-through, multizone, high pressure

114-EI

L— UNIT ARRANGEMENT

H = Horizontal

V = Vertical
I = Inverted
UNIT VINTAGE

NOMINAL COIL FACE AREA (Sq.Ft)

NUMBER OF FANS

;‘e‘“Catalogsoo



A complete line of accessories

for maximum flexibility

Filter options

To address indoor air Qualty concerns, & complela kne ¢d
MeQuay air handhng Yiler oplons s atlared Fiter sechons
are available 10 house throwaway, Dlegled cleanabla, migh
veloey. ngid, bag. HERPA and rall hilter media. Each section
15 CRMPACtly designec wih B masimum hiler area for proper
air cearing aver the full rarge o unit ar volumg Jhuch ooen-
iNQ access doars on bath ends ef (12 filter sections simplify
garvicing.

Combination angular filter and mixing box

Icaal Sor inG1alIRIONS whara anuipmenl SPce IS 515 i piremiam,
this comgact secthion cembinas tha advindisges of sn angular
hiter section and a mixing box Siandard Sieed 2-inch ek
fiters are accessible brom pithier @nid thraugh Minged and
latched access doors

This accessory pravides a simpdlied means of introducing
and accurately modulating any desired jaug ar recirculgled
and fresh air The interconnecied paralked aclag dblades are
positonnd 50 &5 10 direry (M bwo Bastreams into 3 Mmerqing
patiarn 19 assisy an mixing. SUratiticalien 18 1hareby mini-
mized. assuning reduced danger ot £od freeze-up.

The entire ajgsrnbily 18 of heavy-gauge galvaneed sles! con-
struchan with [he dampees rods rolating in low fncton rylon
bushings fr trouble-tree operausn. Bampsar seclicns are
y@nerously flanged for easy duct cennections ang are
avanlable wilh any singde or combinatan of 1o, bollom ar pack
Opanngs.

Al MeQuay miing Baxes and combination angular dilter)
mux:ng baxes are pravided wiln low leak dampers as slan-
dard These dampers < iested o accordance with the Air
Mcving ang Control Assecialca |AMCA) Stancard 500-83 In
have a izakage rata o lass then Iwc-terths al one percen
leakaige at two Inches folal stafic prassura glferential

Electric heat sections

Eleciric heaters are avadatin ur eithier blow Iroughl of draes
though units. Thay can ha located in a preheat af reneal posr
bhen and are avalaie with githiar rermola ar bulltsn control
sysiems. Our elaciric beaters we cpen cod typ?, standasd wilth
B0% nickel and 20% chrantium wirg, and have been daeraled
b inSer maximum life See Calalog 530 tor tall detasls

Face and bypass dampers

The lace and bypass damper sechian olfers modulalon lar
temperature cantrol. The opposed blades meter varying air
voiumes threugh the co«l and bypass 10 adain 1Me Lnitl ar
temperature demanded

Twe slyles of face and bypass sachions ara availabhe 1M
nal bypass 15 availatle tae wsa wilh small face are: cnls and
axternal bypass 15 used when largor fage area cails wre e
Quired . The exlevngi bypass duc! = fully insulated ailh 1-inven
necprene codted glass fiber inzulation and & suZed to han
cle F00™M: air bypass with an air pressure drop appsosima1ely
€Gual to thar of a 10-fin. 4-row coll with T’ weiness.

The damper sechnn and hlisctes are Labiicated of conbrucus
Qalvanized steal with (he Samper rods D1AAG 1IN Nylan
bushings. Oampaer shalt sxlansians && suephad on both 2nds
10 facdlilate dampier motar koalon.

Combinzhica anguiac
fitter & mixing how

Fleoine haar

3



Design features for energy economy and long life

W08 Cay 1og 500

Faciary nstsled
nt&aa) matar

Fan wheels

As 1003y's Bnengy Cosis COMINUE 10 5Eeal upwand, | 15 Bacom-
ng INCreasingly more important 19 maxmize air hanaling
systern e «iency. This ¢ 3llenge is mat by offering a com-
pinahcn of up 1o sie di'targ 11an wheal diame - 3 d Iypes
N 10e3y's mast commonly used air handler sizes, 8., Mcluay
e Aang m dium prassure cerdral s agn air handlars sizes
114 thrauigh 172, This flesibilily a2lows you tha bty la = = 1
tha maost affician fan for | e syslem. wheth 1t b Class |
torw: rd curved. Class |l forward curved, or airioil wh .|,

Faraard cur«ed fan wheels rg sland rd on all ow and
medum pavoss 0o pnits ewcapl the M3L-1. AT whrets are
gl Nl low s me doamoprassue T oanits seas 1906
hrcugh 172 and 1t L MSL O A agh presson amls otiber
ilonl we e 8 a5 standird Lan ahieeds e chymames, Ny
s doand Twe enmir fen sect Orois o b b L e
afler  &geenbily B 2880 amcaeth per Ylon

Air volume control

tnord riome 1ih eedy o an e Qreewing i nabile s
Gl me= market, twu .l & ot erethods of lan s er miodula
ton are oMferec.

Il | gude varnes i &vailable 1or ase with *Hiward corved
trison e si2es 106 o 134 and arfod * ~1S 0wt 16275
114 througn 90, Un s equippad with variable ril i vanes -
clude heawy-duly linkage 1or vasy nstallaton ol i Idew ¥ ad
wane actualar mMctor

C-scraeza gampers ara avallabla for use Al oreard cur
ed fans Dhscharge dampers are shipped segacat<ly lor fia1d
tnstall tton a least three fan diamelars downsleg mojor
mrmizad nose ard anr ket 2ce Docram damoers nawe
appos 3 blades «n & vertica configus fon ciosaly Mohched
« e lan ulel araa

Internal Isolation

To reduce bath inslallahon img and rsla )l d oost. ricrnal
isoldlion is now av atde as a slandard cghion an th . mast
popula olhite McQu v ar he ndiing wnits, siges 119 throg b
T low andm  wmimpe s rg Forthaenoan o r hismeans
L. sis Sima spent =l ching arvd s:zing whrahanisnlido: o coch
wir hiamdbng un 1 N the jnb For ths coy teocine it ne? anly
vhrvari 1. ther e lor e darafion e henwater s 2 thee ol pop
ing and lex cennechions < - tho o e s b alsaneline o gt
| mablams  Lsa aslect warh pnens conrdhnoman o adeed 1
g e odnect olaloe unclee the s cdic corn o ol e g
Uit al 1hes e edad. Intisn al 1Sl Dom @ssues 1he Cw e ey
thas the propges iSal o “election hus be nomad © Th u=e
ol 2-inch dehectlon sorirng salates m ans Smookl wie 17
Hee 1 handier aperal on.

Factory installed internally mounted molor

&1l A cQuay low &nd medium pressure cenlral slabon &
handhag UNis (5iZes 1*4 "hrough [72) have 3otory rsialac
inleena ly mauntas mo ors ard dny 50 This ME305 thal £e
pensge ionme coordinal on 2a0d held moutng ol moiors has
been almina 27,

Kolae hie 1S iIncreasad voth 1he BcOuay ar handhng unirs
sica 1he moor 15 pparaling t1.an anv onm nt ol ¢ slad
dehum hed ilters air Ardzinca | 8 only b al gain witt an
it ralky mounled matar and drivs s du. 1o moonn Boeny

nd driva l0s595 1erais 52h ~ma noed for nincroase n
caonll goapacity and reserane. dfor anincreas N sating

Co pacity



Heavy-duty galvanized construction

McQuay asr hanakes fan 9eclan 8 o o SIGgned U ing proven
structural peincipled Heavy-gaug channel and ngl mem-
bers are kxcated and welded together 10 suppcrt the ianng
assambly and maotor, frans~ 1ting | Stale and denami
forces direc Iy to the base. All fr me members are signd |
iha fughest speeds, pressures and weghls encounlered All
channels, gles. and panels are fabricated of conlmuous
gatvanized ste

Solid steel shafting

All fan sha’ts are of uni orm didneler, ground and pohiahed,
solid steel and ccated wih rust in* biter Sha ! sizes are
seieciad b0 insure maximum operating sfeads well belaw the
first criti—al spaeod

200,000 hour bearings

Troubledree service &nd Meni Tum Ao @ level is Ine gually
specihication - r sefectinn af beanngs used on McQu y air
handlers. Rigidly supporied cn heavy-gauge structu al fram
mambers and located tor proper balance, the bearnngs ar
sized far a Mikmum average tera of 200000 hours B .
Ings are sell-akgning lype and are pr bncaled for rm  ediat
servee. Extanged lubrcation | - wil  grease hitenga exler
ral to 1he cabinet are a standard teature, assunng =a a of
seryica, excapt for MSL19™.

Cooling coil sections

To assura masimumm | sxtnldy, inre  sland ed la e srea con s
— small large and exlra la<ge — are availabl o kw and
mechum prassure units, 1h. eby permiting 1he 5= chaa oA
the most econaenical haat transfer Suface

Draw-tncugh units will accommodele Combin ton, o
pre neat, cocfing and reheal whamaxi Mol 8w
cool ng coil and a 2-row heahng 0 ¢r 8 G-row coohng cawl
and two 1- or 2-row heating coils.

Blow4hroug singlezooe u fds il also accommodale a
maximym of an Bwow caoling coll and 2-rew.heating coil of
3 8-row coagling cail and two ¥- ar 2-row healing colls. Blew-
theoug  multizone wnits will acgcommpdate an B-row cooling
¢oil and A 4-row hoating coM, and feaiure a faciory inslalled
balanc g pt e N2 .sura gqual air desitibubon owar he hist,
cold {and bypass) d eks

Stand-alane type LSC ¢ail Setions arw available ior appdca-
lons wheve B cooling cail 1S r quired with fan suppled by
atherz or where addilional £oil 2ecunns ang desved Tho LSC
cod 96Cton 15 Identical = design and consiruchon 1o LSLMSL
1G3—172 cooling'heal cail sections

Heating coil sections

A separale coil SECLon with large of small tace ar a ¢oils o
available 1or preheat or renaat applications. This coil $ection
i5 standard an type LHO Seasanveni eatifig and <ritilaling
uniis Saparale haahng cod sect ons &re awaifabie in Fad con-
figurahons to accommodate 1- and 2-fow coils o 3- and 4-rom
healing coels.

Sloped drain pan

AlMcQuay indoofr han ing s (with ih~ pxcepfion of the
high pressure multizane unith are prowd dail aslop d drain
panin the coil sect . H is provided with & mmimum stope o
' perlinear ool to preven! standing wal rin the ¢ rain pan The
Slopeddra  pam teature @ provided wilth &u | drain coanactons,
one locatedan ea  s«de of 1he unit. This allows th cuslam «
e lexibildy 1o connect condensale pipingta eitmer or balh sides
ofthe mit. Both @rasn connecnons are pasiloned al Ine low st
pointctthe d a: pan O assufedra-nage.

Catay
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Low ) urk
twod &
Zane damoears

UltraSeal™ mixing box dampers

UltraSeal™ zone dampers

WcQuay low itnd rnedium pressare mulhizone a r hanaier,
faature low et 2one dampers asg standard Tho oa bk
design fea wres actroded alum«num bladas wih ¢ nee sidh
=nal= ond end S8 5 on hot and cold dacks to maintain -y
L wney toroughout “he apes ing Ifg of tha o hancdie

D mper blades are garallel acting ‘within indwd D -
Lo lo pievida smoo ©, atcurale confral H 1, cold and
Lypass dampers are IDcked IN pasi ion an o< Mo dampel
iod rotating in beonze bushings Om Ihree=d ek um 8 1he
da ra rotate throug {ull “eatin |, h al ngibypasa, (ull
byrass, bypassccalrg and full cooling | rough 8 atatton
angla of 20 degrees This um o desicn requires only one
actuatar moter 10 opera * tha dampess lar all three decess o
eac! zone. Two-deck unt zon d “pers are siMmdar.

All dJampers are inkerconn € gxt” Iy with a single rad
o parmi aasy on-lha ob zoning. Ducl-lo-38mper Connaciinns
are stmohhed dye 1wt . ety | I nges and duct €1.ps a1 1hs

ZaNg parlihcns

Double wall construction

McQu y IAG air hand ing units have sciid g Ivama d sh
mol | hiners 1Mmal allowm for unn clean Dty ine préewien)
ibargl 85§ sulation from entering the airstr awm T sohd
lmers h ve been designed o imnal g ps xpd&ng n-
sula <, and assures thatno i »  wil b redens d inle Ine
arstream and Na inlermal moisturn wil peretiaia 12| sula-
fion b suppor! microbial growih In addition, theemal barnars
are prowided In 1 & conditioned sections ¢f th wnit. Ths in-
sures that there aro n2 ¢oninubus  elals  conduc heal
1o the unit. and mamirmizr ¢ tha pessit 1y ol condensa* far
ming on the auiside of Ihe wnil.

The double wall construclion umits are prowded wirk & 1
Ib density perglass insulalon as standard The insolg o
is compiet Iy encapsul. led between the hner  nd o
panels and is ¢ nsis ently pplied  roughout the umt F ol
27 thick« Ivion  peh du e untdra npenoahern

ca 1 mpenaturas are the coldest
Doutde wirll & astiuchen s 3va Iable or fan, draw througt
and blcw 1 hrough singlezone cal, Wer, auxiary call .m

binatinn ilter mixing baw, access, diffuser face i nd kypasd
and acaptier 2e2H0NS



MSL-190 for large awr handling applications

Blower section

The McQuay MSL-130 d-aw-thtiough

a handhing apchicatians. Blowwr echans v, ontorn iy
isal ted as 5 andard. Theee sirfail lam aghons, & h or wilhoy
inlal vares. provide apphiataen flenbihly fin 20000 b & 0 i)
cim Ten ac ess daars on each swdi (luur lotal) aloxa seroce
« cLyss unmalched o the industry. Sali. 81 sl shalls hgh
qual y ball beanrgs, Bnd h2awy-gauge g lvanizerd i1 | con-
siruRion result in long irsuble-ree partor 1=nce. AR conlifca-
Hon  ssuras conbZenta In agy Drient selection

Coil sections up to 96.8 sq. ft.

Thiee ool secl 5 types povide shodcalion fest Ty e 484
eq. | .10 968 3 1 il faca area Single coil secuons are
avaifaole with ur withoul b ¢ a J bypass. Wila coil secilons
accomimad e lary *r face areas wih md space penalty

direction o an ow. Sl ggernd col sechons provede Ina larges!
face zrea opl ~ S with o witl sl tace and bvpass AN Lol sec-
tions *egiure the McDudy @ oped gran pan Hingad accsss
doers arg praw. - crnibal.ingl nd sl ared coll sechions
Remavahla panels provicle accrss (5 wide ool sechons.

Full line of accessories

MSE - 18D aoussones include | er sechicers, miung boaes, »ud
access sechens. Threw R lar types are accommodated by (ne
bass filter sectinn By allarng the ‘ernal conhguralon | 4
sewic aill b Ihrowoway, Sag or ngid fr ers Angular racks
provide | rge filtrahcn face armas 1or 27 1 & vawey plealed
or clearnable later  The verke |orack conlhguralon efuom-
modaies bag of rdid filters wirth or aithowt (bresa way pra-
ers. ull siz- inged ac e Seors ara standard on all hiter
saclions
Miing bos sechicons e furnished wath DltraSeal 1o laak
holiow BIrfzal dampers as standard  LiiraSonl dampers pro-
vide tha imate in erergy econamy rirnmum aie inchion 2nd
ed  addampe actuale” larg e, Teid binged access doors
on ea h S22 |[lout 1ol | Presid  unnatch .4 " SCRSs
ACcessisnacer sechons = v umit grrangemaor bty 8ag fitar sevion
Thesa sections, as well @g blower, coil lter . ne mocs bax MUL prenien
sectons 3ra consirucied of hedwvy-gauge: galy Az d sieel or
axcepl  atdurabil Iy, ull size mawyed 9Cta: sdanrs ar pro-
viled an gach siga



pioneer in cornrugated fin development

Exclusie HI-F
fan sprt ce
Patent N
3,645.330

eavy hn
spock

ARl serch o cons are offersd
for use in McQu. y cenleal sta-
fon ade s fnellers.,

Ripsealkead
el

Q0

—_—

OO

tahne MeCuay staggered
fube Jesgn fube gasgn

McQuay HI-F means HI-Efficiency

McQuay E-F means Energy Efficienl

he term “anargy elicient,” whseh «s used 10 describe how
w-ll  sysle  ubili @8 energy, 15 DECAMING @ COMMON expras-
gion in the BV | dustry

Whith costs of energy fiing, 1he peed or Culing oparating
expenses is BpRaren | Lowenng the air pressure drop across
the tace of 1he coil will reduce the bhp and kw requireman
o the aystem. Ti e M cQuay E-F nsurfaca meats | 1= n rd
‘wiils smaotherfin das n, ra- ingin ower cparall costs
OVEr the Ie of the equipmant

McQuay coils are ARI certified

McQuay staggered tube design
means high performance

hem.re ovngaimncon atlw hth \whes fth ool e
more performanca cdlainad Fom the 1olal weatlabile s Lsce
The staggered lute dasgn ¢¥po a-th  lubes o muor . ooy
ng air than ! in-kne  :sign

The geomatry o the =agg.r d dr.gn  lluws the rows oo
e spaced clo=ar iogath r This re. IS h r@ compec
coll proviging taghar ci aciti .8 Th. comtun ion ol g ec
fins and staggod | does 1 MeOuay cols e rfonmance
and  pxibility noadod 0w <t in the | fure

For more infarm ion on MeGuay colls, consu  the fallow-
ing catalegs:

Cooling; .
W oret o ¢ ing/Evaporalor coohogiCieanable  Catalog <11

He ting: -
', tar heating/Booster heat ngr  leanabla Catatog 412

Steam:
S1anda d/isir buting



Cleanable coils

Removable header, &l an

vifiana 0 CANaY W

mach . . al cleannn 1o maintest the  riginal high cod e icr
¢y. Three types of removable h ad r coils are ava lable:

"SK™ coils have rasily remev ©l  hnader  al both e 1398
of he coils

2 “3Q0 coils weone movableh & on  and opposile
th  supply conne. on.

3. "5P" ¢oil have one remova con-
n chign nd

All ihn o typos are available w n b unt  laow

gir. pl rangements as wellas |1 1 -1 ol ha stan-

dard wal rco !l ne Far compidste nlormaln i on coil perdor-
mance ngd nporaling condi ions, <&t o T kog 411

Water heating coils

HI-F . and water heal ng cois are avalable, 1 rough
4rows  h Q6 throwgh 14 tin ser | sn g variety ol circus ings
McQuay heatmg cails are d  ~ n viod "W “5W." and "5M
Con=i 1l Catalog 412 or campl g inkxrm tion gn coil perfor-
mance and coerating candils

Condenser coils
of ‘=" O.0. seamless cop>

Che il

Evapora, -

Steam con

il

oo

Cata .

A0M0 ¢

age t1



iUnit coil information

able 1. Coil casing depth dimensions (inches)

COL TYPE
ROWS awac | s |5 P |5458 668
5W,8C 6Q | 5G, SH | 6R, 6T
1 4% | 5% = a% | a4y 4%
2 a% | 6% 6% ay | ay =
3 5% = 5% 5% = =
4 6% | — | e | 9% | — | —
5 8% = 8 [ 11 = =
6 9% = 9% | 12% = =
8 12% = 12% [ 15% = =
10 15% = 15% == = s

»EJ & SEK are 8%~ in depth.
figure 1. Coli Location Limitations

Heating coil in reheat position with inter-
nal bypass of cooling coil only. Cooling
coil space consumed may not exceed
9%". Heating coil need not be same face
area as cooling coil.

i

iy Heating coil in reheat position. Heating coil
Lo-= must be small face area and cooling coil
space consumed may not exceed 954”.

L 4
—TT e

==

Heating coil in reheat position with external
face and bypass of cooling coil only. NOTE:
Access/spacer secton is required with this
arrangement.

Heating coil in preheat position
with intemal bypass of cooling coil.
Cooling coil must be small face
area. For proper air distribution, an
access/spacer section is required
between the heating coil and the
internal face and bypass damper
section.

hd
N\ /\[/
]

4

Heating coil in reheat position with intemal
face and bypass of cooling coil only. All coils
must be small face area.

J 12/Catalog 500

Coil size limitations

McQuay coils are available in three sizes—small, large, and
extra large—for most air handler unit sizes. The following
guidelines apply to unit sizes 103 through 172. MSL-190 coil
guidelines are presented separately.

1. All coils mounted in the same coil section must be of the
same face area. .

2. Extra large face area coils are not available for LHD heating
units and some high pressure unit sizes. Note that extra
large face area coil dimensions for blow-through unit sizes
114, 117, 122, 128, 137, 141 and 172 differ from those of the
comparable draw-through unit sizes. Refer to the Physical
Data section, pages 32 through 35.

3. All coils being bypassed using internal face and bypass
dampers must have small face areas.

Coil depth limitations
Table 1 lists the depth (in direction of airflow) of the various
types of McQuay coils offered. All dimensions are overall cas-
ing depth. The sum of the casing depths of all coils to be
mounted in the same coil sections must not exceed the max-
imum space available.

The maximum coil depth available in standard coil sections
is as follows:

Draw-through horizontal or vertical cooling coil section:

Low & medium pressure units. ... ............. 177%"

High pressure units (117—128 sizes) . . .......... 17%"

High pressure units (137—164 sizes) ........... 494"
Singlezone blow-through cooling coil section:

Horizontal discharge ........................ 177%"

Vertical discharge. . ......................... 1234

Vertical discharge with cabinet extension. .. ... .. 177"
Multizone blow-through coil section:

Colddeck ............ ..., 123"

Hotdeck........ ... ... ... .o i, 67%"
Heating coil sections:

1-@Nd 2TOW . . .o oot s 414"

B and 4-TOW. . . ..ottt e 674"

LSL and MSL unit sizes 137 and 141, with small face area
cooling coils, are not equipped with the intermediate drain
trough. For this reason, the maximum space available with
these units may be increased by 234".

LSL and MSL-172 units with heating coil only, cooling coil
only, or when the cooling coil is second in the airsweam have
a maximum coil depth of 16'2”. When the heating coil is se-
cond in the airstream, the maximum depth is 13%2”. This
restriction is necessary to maintain adequate airflow over the
top portion of the coil.

MSL-190 coil considerations

The three MSL-190 coil sections — single, staggered and wide
— can each house a range of coil face areas. Coil face area
options are presented in the Physical Data section, page 36.
The maximum coil depth (in direction of airfiow) for all coil
sedtions is 30" without face and bypass. Single and staggered
coil sections equipped with face and bypass are restricted
to a maximum coil depth of 23".
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|Air handler selection data

.Computerized air handler selection

The achievement of an efficient air handling system is depen-
(dent on accurate system design and proper equipment selec-
tion. Factors which control the unit selection include ap-
Iplicable codes, ventilation requirements, heating and cooling
space loads, acceptable temperature differentials, thermal
ymedia and installation limitations. The selection of the unit
can then be resolved in four steps: 1) unit type and size, 2)
coils, 3) accessories, and 4) fan wheel type and motor
horsepower.

The following paragraphs outline a suggested procedure
for central station air handler selection. To obtain an optimal
iselection, use the MS-85™ Microcomputer Air Handler
1Selection Program. The selection program should be used
1with the following procedure to determine unit size, coil rows,
fins and circuiting as well as motor horsepower requirements.
Contact your nearest McQuay representative for a copy of the
IMS-85™ software or an air handler selection that meets your
:specifications.

iSelection of unit type and size
With the overall system designed to minimize the number of
units and the requirements of heating, cooling and ventila-
tion for the various zones established, selection of the op-
timum unit size can be made based on the required air
volume. The heating load, cooling load and ventilation require-
ment will establish an airflow requirement, any one of which
may be the maximum.

The unit air volume for cooling is dependent upon the sen-
sible space cooling load and the design dry bulb temperature
idifferential. Normal temperature differentials for air condition-
ing are from 12°F to 25°F. The minimum air volume is
solved using the following formula:

cfn = Sensible Space Load (Btuh)
1.08 x Temp. Differencial

Normal temperature differentials for heating are from 20°F
to 50°F. The required minimum air volume for heating is
solved by using the same formula. The required air volume
for ventilation is generally less than that for cooling or heating.
Where toxic fumes or unusual contaminants are encountered,
the exhaust requirements may establish a minimum air
ivolume in excess of that determined for cooling or heating.

_The unit size can now be selected based on the maximum
ar volume required. Coil face velocity is usually the best
‘Parameter for unit size selection and the coil area will deter-
imine the unit size.

With the coil selections available, usually more than one

nit andlor fan size can be selected to deliver the required
air. Therefore, fan outlet velocity, fan speed and brake horse-
Power should also be considered in the final selection.

The fan performance curves and tables are found in Catalog

520, They are organized in an easy-to-use manner showing

all fan sizes and types available for each unit type and size.

Fan selection can also be made by using the ARI certified
1 MS-85™ Air Handler Selection Program.

+Selection of coils
The selection of a coil can be done in three steps:
1. The coil face area that will give the optimum face velocity.
- The type of coil that will best suit the application.
The circuiting, number of rows and fin spacing that will
| satisty the heating and/or cooling requirement.

The coil size should be selected for maximum face veloci-
o obtain peak heat transfer efficiency and minimum cost.
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For cooling coils, 400 to 600 fpm is generally considered the
optimum face velocity range for dehumidification and no
moisture carryover. For heating coils, the optimum face veloci-
ty range is 400 to 1200 fpm.

The coil type is determined by the specific application. Pro-
per selection is dependent upon the choice of thermal
medium and associated data such as temperature, quantities
available and thermal properties. Types of coils available are
discussed on pages 10 and 11. For blow-through units using
steam heating coils, experience has shown that jet tube steam
distributing coils (type 5J or 8J) provide the best temperature
distribution over the face of the coil.

Determination of coil circuiting, rows and fin spacing is
based on the cooling or heating requirements. For units with
internal fan motors, the motor heat gain must be considered
in the cooling and heating loads. Fan motor heat values are
shown in Figure 11, page 24.

For more information about McQuay water cooling,
evaporator, water heating and steam coils, refer to Catalogs
411, 412 and 413. Coil selections for central station air handlers
should be made by using the MS-85™ Air Handler Selection

Program.

Selection of accessories

A complete line of accessories is available to insure proper
cleaning, mixing and temperature control of the air.

For proper air cleaning, the filter section should be selected
to provide filter area such that the filter vetocity will be com-
patible with the choice of filter media. Three types of filter
sections—flat, angular and heavy-duty—provide a full range
of filter capacities for each unit size. Bag, roll, rigid and HEPA
filter sections are also available.

For air mixing, dampers provide a simple means of introduc-
ing outside air with thorough mixing and proportional control
of the recirculated and fresh air. A mixing box or combina-
tion angular filter/mixing box is available for each unit size.
Mixing box dampers feature McQuay Ultra-Seal low leak
dampers as standard.

Dampers are also often selected as an effective means of
temperature control because they provide close control
without time lag. Face and bypass dampers are provided for
singlezone units and zone dampers are available for muitizone
units. The face and bypass dampers are available with an in-
ternal bypass duct (used with small face area coils only) or
with an external bypass duct. Low leak zone dampers are
standard on all multizone units equipped with dampers.

Selection of fan wheel type and motor
Fan motor size is dependent on fan brake horsepower which,
in turn, is a function of fan performance. Fan performance
determination requires an accurate calculation of the resist-
ance to airflow through the entire system. This total resistance
consists of the sum of two parts — the external static pressure
of the distribution system and the internal unit resistance. Ex-
ternal static pressure is a function of the supply and return
ductwork along with any damper or other equipment exter-
nal to the air handler.

The internal unit resistance is found by summing the
resistances of the coils and various unit components and ac-
cessories. Component resistances are tabulated in Table S
on page 16. On multi-zone or double duct units, the resistance
value of only one coil is used, the higher of either the cooling
or heating coil.

Having determined the total static pressure, the fan speed
and brake horsepower can be determined from the MS-85™
Air Handler Selection Program or the fan performance curves
found in Catalog 520.



Example selection

General requirements

Minimum outside air requirements . ............ 210 cfm
Summer design conditions:
Outdoor design temperature . . ..... 95°F DB/77°F WB
Required sensible heatratio ................... 090
Required sensible building load ............. 183, 120
Desired space temperature ........ 75°F DB/63°F wWB
Supply air temperature. ................... 55°F DB
Mixed air temperature ............ 80°F DB/67°F WB
Winter design conditions:
Outdoor design temperature ............... 10°F DB
Required heating capacity . ................. 280,000
Desired space temperature ................ 70°F DB
Supply air temperature . . ................. 105°F DB
Mixed air temperature .................... 50°F DB
External static pressure ........................ 1.2
Unit arrangement . . ... ... .. Horizontal draw-through with
preheat coil

Accessory arrangement . . . . . Combination angular filter and
mixing box with throwaway

filters

Selection of unit siae

Calculate the cfm required for cooling and for heating:
Sensible Space Load

1.08 x(Mixed Air Temp. - Supply Air Temp.)

= 182120 . 6782 chm

1.08 (80-55)

a) Cooling cfm

Sensible Space Load
1.08 x(Supply Air Terop. - Mixed Air Temp.)
280,000
1.08 (105—50)

b) Heating cfm

= 4713 cfm

=

The cooling load requires the most air to satlsfy the space
conditions, so 6782 cfm should be used to select the unit. The
selection of unit size depends on the air face velocity over
the coil. The required ctm is 6782 and, using a design
parameter of 500 fpm face velocity, the required coil size is
136 sq.ft. From pages 34 and 35, model LSL-114 with large
face area coil has a coil size of 13.7 sq.ft. The extra large face
area coil could be selected as an option to reduce coil face
velocity for lower coil air friction.

Selection of the coil

McQuay’s wide variety of circuiting, row, and fin spacing
assures a coil selection that will handie the load requirements.
All air handler coils sould be selected by using the MS-85™
Air Handler Selection Program. Contact your nearest McQuay

General formulas

1. Totel Btuh (Alrside)
Tota) Btuh = 4.5 xcfmx(Total Heat Ent. Air—
Total Heat Lvg. Air)
Where: 4.5=Density Std. AirxMin./Hr
Density Std. Air=0.75 Ibs.ku.ft.
Min./Hr. =60

2. Total Btuh (Waterside)
Tota) Btuh =500 xgpm x (Lvg. Water Temp. -
Ent. Water Temp.)

Where: 500=Lbs.fgal. x Min./hr. x Spec. Heat Water
Lbs.fgal.=8.33
Min./hr. =60
Spec. Heat Waser =1

representative for a copy of the software or an air handler
selection tailored to your application.

Determination of total static pressure

The external static pressure is given as 1.2” and the internal
losses of the unit must now be calculated. Calculation of in-
ternal static pressure is done automatically by the MS-85™
Air Handler Selection Program. Internal static can also be
calculated by hand as follows.

The pressure loss of the angular filter mixing box can be
found under component losses on pages 16 and 17. In the
example, the angular filters will have a maximum air pressure
drop of 0.09” and the filter mixing box will have a maximum
pressure drop of 0.04”.

The cooling coil air friction loss can be determined by enter-
ing on the appropriate chart on page 18 or 19. Plot the coil
face velocity at the bottom of the chart (Point @®). From this
point, draw a line diagonally upward to the appropriate degree
of wetness (Point @). Beginning with this point, draw a line
vertically up to the fin series selected (Point @). Now con-
tinue the line horizontally to either the right or left to the ap-
propriate number of rows (Point ® or ®) and read the air
pressure drop directly from the chart.

For example, the air friction is 0.82 for a 5-row HI-F5 coil
with 10 fins per inch and “C” degree of wetness. The heating
coil air pressure drop is estimated in much the same way, with
the exception of the various degrees of wetness. For exam-
ple, the air friction is 0.11 for a 1-row, 6 fins per inch coil.

Adding:
External........... . ... . .. ..., 1.20"
Filter .. ... ... .. ... . i 009"
Coolingcoil ............. . ... ... .. ... ... 082~
Heatingcoil ......... ... ... . ... ... ... .... 0.11”
Mixingsection. ................ ... .. .. ... .. 0.04”
Cabinetloss .......... ... ................. .

Total - - 2.26"

*Cabinet losses for horizontal units are allowed for in the fan performance
tables.

Selection of fan wheel

Factors involved in selecting the fan include fan speed, brake
horsepower, sound, and first cost. The Air Handler Selection
Program output includes all of the above factors for the various
fan wheels available in each unit size.

Fan performance can also be determined from Catalog 520.
For example, the LSL-114 with standard forward curved fan
will operate at 840 rpm and 4.0 bhp for 6782 cfm against 2.26”
TSP. A 5.0 horsepower motor would be required to operate
the unit. See Table 7 on page 24 for temperature and altitude
correction factors if they are required.

3. Sensible Btuh
Sensible Btuh = 1.08 xcfm x(Ent. Air DB-Lvg. Air DB)
Where: 1.08=(Sp. Ht. of Air at 70 °F)xMin./hr. x Density Std. Air
Sp. Ht. of Air=0.24 at 70°F
Min./hr. =60
Density Std. Air=0.075 Ibs. ku.ft.
cfm
Face Velocity (fpm)

5 .V:___Em_—-
5. Face Velocity: F — 5

4. Face Area: FA.=

Sensible Btuh
jo: S H.R. =200 =2
6. Sensible Heat Rat S Brah
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Component air friction

,fable 5. Component Air Friction

FUTERS DAMPERS VERT.
UNIT p— ALAT ANGULAR HEAVVOUTY » Fece & UNIT
SZE 2° | 4* [HiveU| 0% | 2¢ [HiveU| S0% | 2¢ |[Mveu| so% :"" Bypass | Zone [cASIG
T.A. |Plested | Clean. | EN. TA. | Clean. | Ef. TA. |Clean. | Ef. @

800 .04 .07 .04 .08 .02 .03 .06 = = = .01 02 - .05

1000 .06 .09 .05 1 .04 .04 .07 - - - .02 .09 = .10

1200 .09 R} .06 15 .05 05 .10 - = == .02 04 - A7

103 1400 12 A3 07 .18 .07 .06 13 == - - .03 .05 - .25
1600 .15 .16 .08 21 .10 .07 15 = = - 04 07 - .31

1800 19 19 K1) 25 12 .08 .18 - - - .05 .08 - =

2000 = .21 13 .29 15 .09 .21 — — — .06 .10 — —

1000 .04 .07 .04 .07 .01 .02 .06 . - - .01 02 - .06

1200 .05 .09 .05 .10 02 .03 .06 - - - .02 .02 - .10

1400 .07 10 .06 13 .03 .03 .07 = — — .02 .03 - 16

104 1800 12 13 .08 .18 .05 .04 .09 - - - .03 .05 = .28
2200 .18 a7 .09 .23 .07 .05 12 - - — .05 .06 = .35

2600 - 22 .13 .29 .10 .08 .15 - - = .06 .09 - 41

3000 = .28 .19 .37 14 .08 19 — — — .08 1 = =

2000 .07 .09 .05 N .02 03 07 - - = .02 .03 .04 .35

2500 N 12 .06 .16 .04 .04 .08 - = == .04 05 .06 43

3000 .15 .16 .08 21 .06 .05 1 - - - .05 .06 09 63

106 3500 21 19 R 26 .08 .05 14 = = - .07 .08 .16 .85
4000 - .23 15 .31 1 .06 .16 - - - .08 .10 .16 1.11

4500 - .28 .19 .37 .14 .08 .19 — - - BB 13 - ==

5000 — .35 .23 — 17 .09 22 = = = 13 .16 — —

1800 .06 .09 .04 .10 02 .03 .06 = = = .01 .02 - =S

2000 .07 .10 .05 12 .02 .03 .07 = - - .01 .09 - -

2200 .09 R} .06 14 03 .04 .07 - = = .01 03 - ==

208 3000 15 16 .08 21 .06 .05 M = = - .02 05 - -
3800 = .21 13 29 .10 .07 15 = == - .04 .08 — —_

4600 = .30 .20 39 14 .08 .20 - - = .05 A1 = -

5400 = = = — 19 10 25 = = = .07 .16 — —

2200 .06 09 .04 Y 02 .03 .06 - = .01 .02 .02 .05

2600 .08 kY .06 14 03 .03 07 - - - .03 .03 .03 .08

3400 14 14 .08 .19 .05 .04 .09 = = - .03 .05 .06 15

108 3800 17 a7 .10 22 06 05 At - = = .04 .06 .07 22

4600 - 22 12 29 09 .06 14 = = == .06 08 RE .31

5400 - .29 .19 .38 .16 .09 .18 = = = .08 1M 15 .36

7000 —_ = = = .21 A1 .26 - = — 13 .18 — —

2600 .06 .09 05 RE .03 .03 .07 .01 02 04 .01 .02 -

3000 .09 a1 .06 14 .04 .04 .08 02 .03 .05 .02 .09 - —

3400 a1t 13 07 a7 .05 .04 .09 .02 .03 .06 .02 .04 - ~

209 4200 17 A7 .09 22 .07 .06 R .04 .04 .08 .03 .05 —
5000 - 21 13 .28 M .06 15 .06 .04 1 .04 .07 - -

6200 - .31 20 40 .16 .09 .20 .09 .06 15 .06 .10 — -

7600 — — — = = 12 .26 .14 .08 .20 10 .16 — —

3000 .06 .09 .05 11 02 .03 .07 .01 .02 .04 .02 .02 .02 05

3500 .08 1 .05 14 .03 .04 08 .02 .03 .05 .02 .03 .03 08

4000 1N 12 .06 .16 .04 04 .09 .03 .03 .07 .03 .04 .05 1

m 5000 16 a7 .09 22 .07 .05 12 .05 .04 .09 .04 .06 .08 .21

6000 - 21 13 28 .10 .07 15 .07 .05 12 06 .08 .09 .30

8000 — .35 19 - a7 .09 22 12 .08 .18 .10 13 .21 .40

10000 — = = — s .15 .31 19 .10 24 .16 21 — —

4000 .07 .09 .05 12 .03 .03 07 02 .03 .05 .02 .02 02 .06

4500 .09 11 .06 14 .04 .04 .08 .02 .03 .06 .02 .a3 .03 .08

5000 RE) 12 .06 .16 .05 .04 .09 .03 .03 .07 .02 .04 .04 M

114 7000 21 19 1 .25 .09 .06 15 .06 .04 " .04 .07 .08 26

9000 - 29 .19 37 15 .09 21 .10 .07 15 .07 -1 14 .36

11000 = == = = = 12 .28 14 .08 .20 .10 .16 - —

| . 13000 — — - = o A7 .36 . 1 .26 14 .22 — —

O Pressure drop through face damper 100% open to coll. Bypass duct pressure drop is equivalent of 4-row 10 fpi coll with a “C" wetness.

@ Cabinet losses on the horizontal draw-through units and all blow-through units are allowed for in the performance tables.




Table 5. Component Air Friction (Continued)

FILTERS DAMPERS VERT.
UNIT cFu FLAT ANGULAR HEAVY.OUTY Mixing | F#° & UNIT
SiZE 2~ e THIwU 30% 27 | HiveVl 30% 2~ | Hivels , 30% 80;'9 Bypaas Zone ICASING
TA. Piestsd Clean. Efl. T.A. | Clean. EMN. T.A. | Clean. | EMN. ® @
5000 .07 .10 .06 13 04 .04 08 .02 .03 .06 02 .03 .03 07
6000 11 12 .06 .16 06 .04 .10 03 .03 .07 02 .04 04 1
7000 .14 .15 .08 .20 .07 .06 13 04 04 .08 03 .05 06 18
17 9000 — .21 13 .28 .10 .07 18 07 .05 1 .05 .08 13 30
11000 - .30 .19 39 19 10 24 .10 07 .15 .07 1 16 37
13000 — - - - - 15 .30 14 08 19 .10 15 — 42
15000 — - — — - 19 .37 18 .09 .23 12 20
6000 .06 .09 .04 KT .04 .04 .08 .01 .02 .05 01 02 03 .04
7000 .08 R .05 14 05 .05 .10 .02 .03 .06 02 .03 .04 .05
8000 11 12 06 .16 07 05 12 02 .03 07 02 04 .06 .08
122 10000 .16 .16 .09 22 11 .06 .16 04 04 09 .03 06 .08 14
12000 — 21 13 .28 15 .08 21 .06 .05 1 05 08 12 24
15000 — 32 .20 A — 13 .28 .09 .06 15 07 13 .20 33
19000 - - - — - 21 M 14 .08 .20 11 .20
8000 .07 .09 .05 12 .04 .04 08 01 .02 05 01 03 03 05
9000 09 11 .06 14 .06 .04 .10 .02 .03 06 02 03 04 .06
128 10000 RT] 12 .06 16 1 .05 12 .02 .03 .07 02 04 05 .08
134 13000 .18 a7 .09 .23 a7 .07 a7 05 .04 .09 03 .06 08 17
17000 - .26 .16 34 19 RE] 25 07 .06 13 .06 10 14 .30
21000 - .36 — - — 16 33 1 07 a7 .08 .16 — .38
25000 - - - - - .23 — 17 09 22 12 22 —
10000 .07 .09 .05 12 04 .04 .08 .01 .02 06 02 02 .03 .02
12000 .10 11 .06 .15 06 .04 10 02 .03 07 02 03 04 03
14000 .14 14 08 19 07 .06 13 .03 04 .08 02 04 06 .05
197 18000 22 20 12 26 12 .07 18 .06 .04 10 04 07 09 09
22000 —_ 28 .18 .36 .19 .10 24 .08 05 14 .05 .10 14 a7
28000 - 36 — - — .15 35 BT 07 a7 07 13 21 25
32000 - - — — — 22 - a7 09 23 1 20 — —
12000 .07 .09 .05 12 04 .04 08 .01 .02 .05 01 03 04 02
14000 .09 1 .06 15 .05 .05 .10 02 03 .06 02 .04 06 03
16000 12 13 .07 .18 .07 .05 12 .03 .03 .07 02 04 07 05
141 20000 19 18 .10 .24 1 .06 .16 05 04 09 03 .06 12 08
24000 — 24 15 .31 15 .08 21 07 .05 12 04 .09 a7 13
28000 - 32 .20 a1 21 1 26 .09 .06 15 06 12 25 19
38000 — - - — — 19 .38 15 .08 21 09 20 — —
15000 .08 .10 .05 13 04 .04 .08 .01 .02 .05 .02 03 04 03
18000 11 12 07 .16 06 .04 .10 02 .03 .06 .02 .04 .06 04
21000 .15 .16 .08 .21 07 .06 13 03 .04 07 03 05 .09 05
150 27000 - 22 .13 29 12 .07 18 .06 04 10 .05 .08 15 .10
33000 - .32 20 .41 .19 .10 .24 .08 05 14 08 12 23 18
39000 — - — - - 14 .30 R 07 A7 A1 A7 — 26
45000 — .19 .38 .15 .08 21 14 22 - —
18000 07 .10 .06 13 03 .04 .08 .02 .03 .06 02 .03 04 —
20000 .09 KT .06 15 .04 .04 .09 .03 .03 07 02 03 06 -
24000 14 14 .09 19 .06 .05 n .04 .04 .09 03 03 08 —
164 32000 - .21 13 28 R} 07 A7 08 05 13 05 .07 15 -
40000 - 32 .21 41 .18 .09 23 12 07 18 08 RE] 25 —
48000 - - - — — 13 .29 18 .09 23 BB 15 — -
56000 19 37 — 13 .28 15 21 — —
28000 14 15 .08 20 .08 .05 14 06 04 BRI 04 05 n —
16000 .16 .16 09 22 .10 06 15 .07 05 12 05 06 13 —
32000 .19 .18 .10 24 1 06 A7 .08 05 13 05 06 16 -
172 36000 - 21 13 28 14 .08 20 10 06 15 06 7 19 —
40000 - 25 16 33 .18 09 23 13 07 18 .08 09 25 —
44000 — .30 19 .39 22 L 26 15 .08 .20 .09 T 32 —
50000 36 14 31 .20 10 24 12 14 44 —

® Pressure drop through face damper 100% open lo coll. Bypass duct pressure drop is equi\(alent of 4-row 10 fpi coil with a *C"" wetness.
® Cabinet josses on the horizontal draw-through units and blow-through units are allowed for in the fan performance tabtes.

See Page 36 For MSL-190 Air Friction
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air pressure drop

jigure 2. HI-F5 Air Pressure Drop
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Figure 3. E-F5 Air Pressure Drop (2 Thru 10 Rows)
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figure 4. E-F5 Air Pressure Drop (1-Row)
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Figure 5. HI-F8 Air Pressure Drop (1”7 Steam)
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Discharge arrangements

Fan discharge arrangements,
air intakes and motor locations

Itis imperative that everyone designate the fan discharge ar-
rangement, coil connection location, etc., with the same view
of the unit. McQuay designations for fan rotation, motor loca-
tion and air discharge arrangemsents are determined by look-
ing at the drive end of the unit. Table 6 gives a complete listing
of the fan rotation and fan discharge arrangements available.
Having established the proper view of the unit for reference
purposes, the coil connection locations, damper extensions,
etc., are designated as drive end or opposite drive end.

Table 6. Fan Discharge & Rotation Arrangements

Figure 7. LSL, MSL, LHD & LYF Units

DESIGNATION FAN ROTATTION FAN DISCHARGE
1 Clockwise Top Horizontal
2 Counterclockwise Top Horizontal
3 Clockwise Bottom Horizontal
4 Counterclockwise Bottom Morizontal
5 Clockwise Upblast
6 Counterclockwise Upblast
7 Clockwise Downblast
8 Counterclockwise Downblast

Figure 6. Blow-through LSB, MSB, LML & MMM Units

Sizes 108 — 111 (Inverted Alr Intake)
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Sizes 137 — 172 (Internally Mounted Motors)

Sizes 103 — 111 (Horizontal Air Intake)
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Sizes 103 — 111 (Vertical Air Intake)

|
R O) T=u E OEE a
& A\ A &
Sizes 103 — 111 (Inverted Air Intake)
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A= d®
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&

2 e Bl

Size 190 (Internally Mounted Motor)

il

NOTES: 1. ® @ @ and @ Indicate available motor locations. Motor and external face and bypass cannot be located on same panel.

2. "Internal isolation not avallable with downblast discharge.

3. tBottom horizontal discharge not available for LML and MMM units.

Al units viewed from drive end
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igure 8. Discharge Duct Layout
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NOTES: @ Elbows should not be closer than 1% to 2% times the
largest dimension of fan discharge opening.
@ Dampers should be placed at least 3 fan diameters down-
stream of the fan discharge.

FIGURES REPRINTED WITH PERMISSION FROM THE 1979
ASHRAE GUIDE AND DATA BOOK (EQUIPMENT).
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Installation flexibility

McQuay central station air handlers feature sectionalized
design to provide maximum installation flexibility. Fan, coil,.
filter, mixing box, face and bypass, and access sections allow
the design flexibility of built-up systems with the cost advan-
tage of factory fabricated units. Every section is fabricated of
heavy-gauge continuous galvanized steel with exacting
assembly procedures and rigid quality control standards.

Mounting and access

Whether units are floor or ceiling mounted, care should be
taken to insure that the supporting structure is level and rigid
enough for satisfactory unit operation. Ideally, a heavy con-
crete slab should be used for bottom mounted units, and main
support beams for top hung units. Long floor or ceiling spans
should be avoided.

Units should be located so as to provide proper access for
routine service. Clearance for filter removal on both sides of
the filter section is usually necessary. Clearance should be
provided as required for access panels. Room should be
allowed for coil removal. Cooling units require clearance for
a trap in the drain pan line.

Access to the interior of McQuay air handlers is provided
by hinged access doors or removable panels wherever possi-
ble. Hinged access door kits are also available for field in-
stallation. For access between components, a versatile ac-
cess section features hinged access doors at both ends.

Ductwork
Good ductwork layout will minimize system resistance and

sound generation. Duct connections to and from units should
allow straight, smooth airflow. Sharp turns in the fan discharge
should be avoided, particularly turns opposed to wheel rota-
tion. Turning vanes should be used. Discharge plenums or
any abrupt change in duct size should be avoided. When a
factory fan section is to be matched with a field fabricated
coil bank in a blow-through configuration, a diffuser plate
should be located so as to distribute the airflow as evenly as
possible across the coil face area. See Figure 8 for good fan

outlet practices.

Piping and drain pan traps

Piping should be in accordance with accepted industry stan-
dards. Undue stress should not be applied at the connection
to coil headers. Pipe work should be supported independently
of the coils with adequate piping flexibility for thermal expan-
sion. Drain lines and traps should be run full size from the
drain pan connection. Drain pans should have traps to per-
mit the condensate from the coils to drain freely. On a draw-
through unit, the trap depth and the distance between the
trap outlet and the drain pan outlet should be twice the
negative static pressure under normal unit operation.

Vibration isolation
To insure that noise and vibration are compatible with the in-

tended use of the conditioned air space, good acoustical and
vibration engineering practices should be applied during the
early stages of design.

While most applications require vibration isolation, McQuay
central station air handlers are available with factory install-
ed internal isolation for most unit sizes and field installed ex-
ternally mounted isolators for all unit sizes. Intemally isolated
units feature internally mounted 2” deflection spring isolators
sized specifically for each fan wheel and unit size. Internally
isolated units are thrust restrained for smooth startup.
Because internal isolation minimizes vibration at the source
(fan and motor), there is seldom a need for flexible connec-
tions on ductwork or coil piping. Internal isolation provides
an opportunity for significantly reduced installation costs.



Blow-through air handler applications

Blow-through SeasonMaster central station air handlers are
available in singlezone, two-deck and three-deck configura-
tions. Singlezone units are offered with cooling coil sections
or with diffuser sections only. The two- and three-deck units
are offered with or without zone dampers. All unit configura-
tions include a perforated plate fan discharge diffuser to pro-
vide even airflow downstream of the fan.

Multizone and dual duct air handlers typically provide com-
fort conditioning by distributing a constant air volume at
variable temperature. In a typical system a portion of the air
is heated by passing through the heating coil and the balance
is cooled by the cooling coil. The heated and cooled air-
streams are then mixed in the required proportion to provide
the optimum temperature air to the conditioned space.

For dual duct applications, a pair of ducts bring heated and
cooled air to the air mixing terminal boxes where the air-
streams are mixed. By adding zone dampers to the dual duct
unit, the air mixing takes place at the unit discharge and only
one duct is required to distribute conditioned air to the build-
ing. The air mixing terminal boxes are also eliminated.

By adding a third bypass deck to the hot and cold decks,
a triple deck multizone is created. The triple deck configura-
tion offers significant energy conservation opportunities by
allowing retumn or outside air to bypass both coils. The ther-
mal inefficiency of mixing heated and cooled air is eliminated
by the addition of the bypass deck. Bypass air is mixed with
heated air for building zones that require heating. Bypass air
is mixed with cooled air for building zones that require cooling.

Multizone air handling systems result in an absence of
water, steam and condensate drain piping, wiring, electrical
and mechanical equipment in the conditioned space . . . for
more usable commercial floor area and higher rental income.

Air handler insulation

Air handler cabinet insulation requirements are dependent
on moisture and noise control concerns. Insulation greatly
reduces the possibility of cabinet sweating for cooling applica-
tions in humid climates. Cabinet insulation also contributes
significantly to unit sound attenuation.

All air handler sections can be provided with 1” thick
neoprene coated fiber insulation in 34 Ib., 1%2 Ib., and 3 Ib.
densities. Cooling coil sections are always provided with 34
Ib. density insulation as a standard or can be provided with
optional 12 Ib. or 3 Ib. insulation density.

In addition to providing insulation, most sections can be
provided with galvanized sheet metal liners. The liner option
is available with 1” thick insulation in multizone blow-through
coil sections and 2” thick, 1%z Ib. density insulation for fan
sections, singlezone cooling coil sections, and most accessory
sections.

Air supply systems and fan laws

An air supply system consists of an air handler cabinet, heat
exchanger, filters, ductwork, grilles and registers used to
distribute air throughout the building. The system is indepen-
dent of the fan used to supply the system.

The resistance of the system, referred to as static pressure
(SP), is dependent upon the quantity of air (cfm) that is moved
through it. The air quantity is determined by the cooling,
heating and ventilating requirements.

For any system, the static pressure will vary directly as the
square of the air quantity. This relationship between cfm and
SP establishes the system curve for that system and may be
expressed as follows:

cfm\2 SP, cfmz\2
——) = =21 or SP; = SP, (=%
) SP; 2 ! 7

Figure 10. Blow-through Air Handler Configurations

LML, MMM Three-deck Unit

LML, MMM Two-deck Unit
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The system curve is unique for a particular system con-
figuraton. Any change to the system caused by dirty filters,
damper changes, etc., will result in a new system curve.

For fans operating at low pressures (less than 10” W.G.),
the effects of air compression are negligible. Disregarding air
compression allows fan operation in a fixed system to be ex-
pressed by simple relationships. These relationships are know
as fan laws and may be used to calculate the effects of fan
speed and air density changes on this system.

1. Theflowrate varies directly with the change in fan speed:
ctm _ pm, or cfm, = cfm, E%)
cim,  rpm2 rpm,
A 10% increase in fan speed will give a 10% increase in
air quantity.

2. The static pressure varies as the square of the change in
fan speed:

SP, _ [rpmy\2 _ rpm2\2

Al ( rpmz) or SP, = SP, ( rom:
A 10% increase in fan speed will give a 21% increase in
static pressure.

3. The fan brake horsepower varies as the cube of the change
in fan speed:

hp, m)a or hpy = hp, (rgmz)s

hp,  \rpm; rpm,

A 10% increase in fan speed will give 33% increase in fan
horsepower.

4. System static pressure and brake horsepower are directly
proportional to the air density:

SP Densi_txz) l_pmz)z

SP2 '\ Density, / \rpm,

| 3
hpz = hp (Dens!_tzf) ([gmf)

Consequently, the static pressure and brake horsepower
decrease with an increase in air temperature or higher
altitude, and increase with a decrease in air temperature
or lower altitude.

To determine fan performance for temperatures and
altitudes other than standard (70°F, O ft. altitude), the stetic
pressure must be adjusted by the density ratio before the
fan rpm and bhp requirements can be determined. Den-
sity ratios are expressed as temperature and altitude con-
version factors in Table 7.

Tible 7. Temperature and altitude conversion factors

AR ALTTTUDE (°EET)
!_(._n"owooaooosooomoosooosooonooaooo
~20 120, 116 112 | 108 104 100 , 97 %) 89
0 115|110 108|102 99 95| 92 | B8 | 85
20 111|106 102| 98 95 92| B8 | 85 | B2
% 106|102 98| 984 91 88| B4 B1 | .78
60 102 | 98 94 91 88 BS | B ™ | 7
0 100| 96 93| 89 8 B3| BO 77 | 7
80 98| 94 91 B8 84 B | .78 5| .72
10 94| 91 88| B4 B | .75 72 | 70
120 92 88 @85 | 81 B 7| .72 ! &
|40 e9| s 82| 79 7 7| 70 88 65
0 85| 82 | 7 74 70| 68 65 | 63
00 g | 77 75| 72 69 67| 64 B2 ' 80
l20 75| 72 69 ' & 65 62| 60 S8 56
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Fan and motor heat

Motor and drive heat — The total energy input to any fan
motor is always eventually converted into heat. The input
energy is consumed in two ways — by heat dissipated through
the motor frame and by work output. The amount of heat
dissipated by the motor is a function of its operating efficiency:

Motor Heat = Input x (1-Motor Efficiency)

A small amount of the motor work output is dissipated by
the drive mechanism, which also results in a heat gain. Belt
drive losses are a function of belt tension and number of beits
as well as power transmitted. Typical belt drive losses range
from 2% to 6% of bhp.

Whether motor and drive heat gain become part of an air
handling system cooling load depends on the motor location
relative to the conditioned space. For air handlers with inter-
nal motors, the motor and drive are within the conditioned
space. Therefore, the motor and drive add heat to the system.
This heat must be subtracted from the cooling capacity and
added to the heating capacity of the unit.

For units with external motors located in an equipment
room, the motor and drive heat are part of the equipment room
heat gain. For equipment rooms vented to the outside (and
also for roof mounted units), heat generated by an external
motor and drive need not be considered.

Fan heat generation — All of the power input to a fan results
in heat gain which must be considered as a cooling load. The
amount of heat generated is directly proportional to the fan
bhp:

Fan Heat (Btuh) = bhp x 2545

Much of this heat generation occurs within the fan itself.
Fans are far from 100% efficient, and the energy losses which
occur are converted directly into heat. The work done by the
fan on the airstream increases the temperature, pressure and
velocity of air. The heat of compression required to raise the
airstream to this increased energy level is also a heat gain.

As the air travels throughout the building, its energy is
deteriorated by friction, resulting in pressure drop. This is also
heat gain, but it does not result in a temperature rise because
the air expands as the pressure is reduced. The expansion
is a cooling process which offsets the heat generated by
friction.

Typical fan and motor heat values are given in Figure 11.
The upper curve expresses fan heat as a function of bhp, and
should be used for units with internal motors. This curve
should also be used for units with external motors located
within the conditioned space.

Figure 11. Fan & Motor Heat Gain
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Air handler sound

Sound generation from alr handlers must be carefully con-
sidered in well engineered systems. In selecting the unit, the
engineer should analyze the expected sound power spec-
trums of unit size and fan wheel optlons and proceed with
an attenuation analysls. The unit placement location, duct
sllencers, acoustical duct lining and equipment room con-
struction are among the attenuation options available.

Sound power levels can be used as a basis of comparison
between air handlers of various manufacturers and between
fan wheel options of a specific McQuay air handler unit size.
Because an industry standard of air handler sound testing
does not presently exist, an equitable means of comparison
between manufacturers is the procedure of fan sound power
level estimation presented in the 1987 ASRHAE Systems and
Applications Handbook.

Sound power levels in declbels for the center frequency of
7 of the 8 octave bands can be estimated with equation 1.
The equation is applled to each of the 7 octave bands. The
8th octave band is not included in the ASHRAE method for
fan sound power estimation.

PWL =(specific sound)+ (system)+ (blade frequency) (1)
+(paint of operation) - (cabinet attenuation)

All terms in the equation are expressed in declbels and are
defined below:

PWL — Air handler sound power level at the center frequen-
cy of each octave band.

Specific Sound — The specific sound power level is depen-
dent on fan wheel type, diameter and octave band. Refer to

Table 8 for specific sound power levels.
System — The system declbel level is dependent on fan air-
flow (cfm) and total static pressure (TSP, inches W.G.). The

system level can be calculated from equation 2. Note that the
system level is the same for all octave bands.

System =10 (log cfm)+ 20 (log TSP) )

Blade Frequency — Fans generate a pure tone at the blade
passage frequency. The resulting sound power can be
estimated for forward curved and alrfoll fans as follows:

1. For forward curved fan wheel units, add 2 dB to the one
octave band which contains the frequency equal to the
RPM of the fan.

2. For airfollfan wheel units, add 3 dB to the one octave band
which contains the frequency equal to the fan rpm di-
vided by 5.

NOTE: Blade passage frequency occurs in only one octave

band.

Point of Operatilon — Fan performance at peak efficiency
polint of operation generally corresponds to the lowest nolse
level for the fan. If the fan cannot be selected near its peak
efficiency, the noise level will increase and a point of opera-
tion factor must be included in the sound power estimation
for all octave bands. The polnt of operation factor is included
in the MS-85™ AIr Handler Selection Program Sound
Calculation. The factor varles from 3 dB for a fan operating
at 859% of its peak efficiency to 15 dB for a fan operation at
509% of peak efficiency.

Cablinet Attenuation — The cablnet of an air handler signifi-
cantly reduces the sound radlated from the fan. To estimate
radlated sound power for air handler fans, 15 dB should be
subtracted from each octave band. Equation 1 without the
cabinet attenuation term represents total sound power eman-
ating from the inlet, outlet and fan housling of a bare fan hav-
ing no cabinet.

Sound power levels of each octave band can be used direct-
ly as a comparison between air handlers or they can be
used as a basis for determining several other means of air
handler sound comparison and sound attenuation analysis.
For a more detailed discussion of air handler sound including
basic definitions, the A weighted scale, NC curves, variable
air volume, and noise attenuation, refer to Air Handler
Engineering Data Bulletin 1007.

Table 8. Specific Sound Power Levels By Octave Band
TYPE WREEL : OCTAVE BAND NUMBER
FAN DIAMETER 1 2 3 4 s 8 7
AIRFO 38~ & Over 32 32 3 29 28 23 15
- " Under 36" 36 38 38 34 33 28 20
FORWARD CURVED All Sizes 47 42 39 33 28 25 23

NOTE: The above values are the specific sound power levels radlated from either the inlet or outiet of the fan. if the total sound power level (including cabinet
radiation) is desired, add 3 dB to the above vaiues.

Table reprinted with permission from the 1887 ASHRAE Systems and Applications Handhook.
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| Air volume modulation

. Discharge dampers

The simplest form of fan modulation used today is the prac-
tice of riding the fan curve. What this involves is simply allow-
ing a forward curved fan to rise to the left on its constant rpm
line in response to an increase in system static pressure.
There are two methods of increasing system static pressure.
One is simply closing off the variable air volume terminals.
The other is through the use of discharge or inlet dampers.
Discharge dampers are preferred to merely closing off
variable air volume terminals since they greatly reduce the
1 possibility of overpressurizing the ductwork and eliminate the
i potential for air velocity noise problems at the space that
1 would occur when the variable air volume terminals begin to
close. As the discharge dampers begin to close, more and
more pressure drop is seen across the damper. As this static
pressure is increased, it causes the operating point of the fan
to move upward to the left along the constant rpm line, thus

i| resulting in a reduction in airflow.

Figure 12. Discharge Damper Ailr Volume Modulation
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Because of the characteristics of a forward curved fan, the
brake horsepower is reduced significantly as the fan operating
point rides up this rpm curve (Figure 12). By riding the rpm
line back to the surge area, the minimum recommended cfm
is obtained. Brake horsepower reduction can be read direct-
ly off the fan curve for reduced cfm values.

The characteristics of an airfoil fan allow virtually no bhp
savings with discharge dampers. Excessive duct pressure will
also be encountered. For these reasons, airfoil fans are not
typically used with discharge dampers.

To assure uniform airfiow across the discharge damper and
to reduce the possibility of excessive noise or vibration, it is
recommended that discharge dampers be located at least
three fan diameters downstream of the fan outlet. Discharge
dampers offer good power savings over a fairly wide modula-
tion range with both low first cost and low maintenance costs.
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Find design cfm and total static pressure. Follow constant rpm line left to minimum cfm point. Read new bhp and cfm.
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Figure 13. Inlet Vane Control Reduction Factors
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Follow percent of design cfm up to system curve and left for percent of design static pressure. Follow percent of
design cfm up to bhp curve and left for percent of rated horsepower.

One of the most common methods of fan modulation is the
use of inlet guide vanes. Inlet vanes are offered for unit sizes
106 through 134 with forward curved fans and 114 through
190 with airfoil fan wheels. Fan volume reduction with inlet
vanes is accomplished by pre-spinning the air in the direc-
tion of fan rotation. The effect of pre-spinning results in
decreased air delivery, static pressure and brake horsepower.
For each position of inlet guide vanes, a new fan curve is
created. Brake horsepower reductions cannot be read directly
off the fan curve on inlet vane applications because a new
fan curve is generated as the inlet vane closes.

It is also difficult to estimate turndown capability on inlet
vane applications. Any time a VAV system with terminal boxes

is controlled by a static pressure sensor, a system resistance
curve is developed which passes through the design operating
point and a minimum static pressure controf point. This system
curve will affect where the fan will cross into the unstable
operating range. An illustration of inlet vane turndown is pre-
sented in Figure 13.

Inlet vanes operate most efficiently when the fan is chosen
at or near peak efficiency. Inlet guide vanes offer good power
savings, wide modulation range, and low maintenance.

NOTE: Fan performance with inlet vane control at other than
wide open position is not within the scope of our central sta-
tion air handler certification program with ARI.
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Figure 14. Mechanical Drive Reduction Factors
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Find design cfm and total static pressure. Calculate system line with the following formula:

SP, = TOF ~ SPc . (CFMy)2 + SP¢

(CFMp)2

CFM;, SP2 = Points less than design condition used to develop system line.

SPc = Control static required to operate VAV boxes.
CFMp, TSPp = Design condition.
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| Engineering guide

General

Furnish and install where shown on the plans, McQuay central station air handling units. Sizes, types and performance shall
be as indicated in the unit schedule. Cabinets shall be of sectionalized construction and all sheet metal parts, including ac-
cessories, shall be fabricated of continuous galvanized steel. Access to individual sections shall be noted in the section details

to follow.

| Blower Section
Fan cabinet section shall be [uninsulated) [internally insulated with (17-3 Ib.) (1"-Y2 Ib.) (1'-3 Ib.) neoprene coated or (1':% Ib.)
foil faced glass fiber secured to panels with a waterproof adhesive) [insulated with 221V Ib. glass fiber insulation and internally
with galvanized sheet metal liner]. Access to the interior of blower section shall be provided through easily removable access
panels. Sizes 114—-190 access to the interior of the blower section shall be provided through large hinged access doors utilizing
Southco type quick-opening latches.

All fans shall be [forward curved] [airfoil] DWDI type with galvanized steel scroll housing. Fans shall be dynamically balanced
before and after installation in the fan cabinet section. Fan shafts shall be made of solid steel. All fan wheels over 12” in diameter
shall be keyed to the shaft. Maximum fan rpm shall be well below the first critical speed. Bearings shall be self-aligning, grease
lubricated, ball type with a minimum 200,000 hour life. All bearings shall be equipped with lubrication fittings and have grease
fittings extended to the exterior drive side of the cabinet (sizes 103-172)/grease fittings mounted internal to unit (size 190). Motors
shall be mounted exterior to the cabinet (sizes 103-111 and high pressure). Motor shall be mounted internal to the cabinet
(sizes 114-190, except high pressure). Motors located as shown on the submittal drawings. Fan performance shall be ARI cer-
tified where applicable.

High Pressure Blow-through Fan Section — Fans shall be airfoil DWDI type with galvanized steel scroll housing. The fan
section shall be an independent section joined to companion sections with factory furnished 30 oz. neoprene coated, glass
fiber flexible connector.

Rigid Mount — Fan and motor assembly shall be secured to the cabinet structure. External isolation of the unit is required.

internal Isolation (Sizes 114—172) — Fan assembly shall be provided with 2” deflection internally mounted spring vibration
isolation under the fan and motor base with spring thrust restraints securing the fan housing to the discharge opening panel.
Fan motor shall be internally mounted.

Internal Isolation (Size 190) — Fan assembly provided with 1” deflection internally mounted spring vibration isolation under
the fan and motor base with spring thrust restraints securing the fan housing to the discharge opening panel. Fan motor shall
be internally mounted.

Forward Curved Fan with Optional Variable Inlet Guide Vanes shall have heavy-duty linkage connecting both inlet vane
assemblies. The inlet vane actuating mechanism shall be permanently lubricated and interconnected by a solid steel shaft
through two lubricated pillow block bearing assemblies mounted in the fan housing.

Airfoll Fan with Optional Variable Inlet Guide Vanes shall be controlled with a center hub linkage for complete accessibility.
Vanes shall be fabricated from steel with baked enamel finish capable of withstanding entering air temperatures up to 200°F.
The inlet vane actuating mechanism shall be permanently lubricated and interconnected by a solid steel shaft through two
lubricated pillow block bearing assemblies mounted in the fan housing.

Singlezone Cooling Coil Section

All cooling coil section panels shall be [internally insulated with (17-% Ib.) (1:1% Ib.) (1”23 Ib.) neoprene coated glass fiber in-
Sulation or (1% Ib.) foil faced insulation] [insulated with 221%2 Ib. glass fiber insulation and iknternally protected with galvaniz-
8d sheet metal liners).
Coil section shall be provided with V-shaped slope drain pan with a minimum of %" per linear foot pitch. Drain pan shall
be provided with two connections, one on each side of the unit, and located at the lowest point on the pan. Drain pan shall
continuous galvanized steel with mastic coating or stainless steel. Drain pan shall be thermally isolated from unit casing
With a full thickness of cabinet insulation. Drain pan shall be accessible for inspection and cleaning without removal of coils.
All coils shall be arranged within the coil section for horizontal airflow. Where multiple cooling coils are used ip a single
Stacked arrangement, intermediate drain pans shall be provided between each coil. Coil headers and refrigerant dlst!’lbutors
shall be completely enclosed within the insulated casing with only the connections extending through the cabinet. Coils shall
removable from coil section through removable access panels, both sides. Disassembly of entirga c_onl section must not be
Lefq'l;\ired. Blow-through coil sections shall be provided with air diffuser plates to assure proper air distribution across the face
e coil.

¢Deck & 3-Deck Multizone Blow-through Cooling Coil Section
'3" Cooling coil section panels shall be intemally insulated with (173 Ib.) (1”212 Ib.) (1”3 Ib.) neoprene coated glass fiber insula-
ion or (1234 Ib.) foil faced insulation. o _
Coil headers and refrigerant distributors shall be completely enclosed within the insulated casing with only the connections
&landing through the cabinet. Coils shall be removable from coil section through removable access panels, both sides.
Sassembly of entire coil section must not be required. Coil section shall be provided with V-shaped slope drain pan with
&minimum of 1.” per linear foot pitch. Drain pan shall be provided with two connections, one on each side of the unit, and
8"‘!% at the lowest point on the pan. Drain pan shall be [continuous galvanized steel with mastic coating] [stainless steel].
"3in pan shall be thermally isolated from unit casing with 1” thick insulation. Drain pan shall be accessible for inspection
Cleaning without removal of coils.
il sections shall be provided with air diffuser plates to assure proper air distribution across the face of the coil. Balance
Pates shall be furnished when required. The hot and cold deck partitions shall be insulated.

a
® 104/ Catalog 500



Multizone Dampers — Zone dampers shall be low leak type with bronze end and side seals on the hot and cold deck zones.
Damper blades shall be positively locked in position to common shaft with rotation angles of 90 degrees, requiring one actuator
per zone. Damper rods shall rotate in nylon bushings.

Unit Coils
Coil performance data shall be certified in accordance with ARI Standard 410. Coil performance shall be substantiated by com-
puter generated output data.

Water Coils — Ali coils shall be provided with [aluminum) [copper] plate type fins for high capacity and structural strength.
Fins shall have a minimum thickness of [.006”] [.0075"] [.0095”] with full drawn collars to provide a continuous surface cover
over the entire tube for maximum heat transfer. Tubes shall be mechanically expanded into the fins to provide a continuous
primary to secondary compression bond over the entire finned length for maximum heat transfer rates. Bare copper tube shall
not be visible between fins. Fins shall not have openings punched in them to accumulate lint and dirt.

Water coils shall be provided with headers of seamless copper tubing with intruded tube holes to permit expansion and
contraction without creating undue stress or strain. Coil connections shall be [carbon steel] [copper] [cupronickel] [admiralty)
with connection size to be determined by manufacturer based upon the most efficient coil circuiting. Vent connections shall
be provided at the highest point to assure proper venting. Drain connections shall be provided at the lowest point to insure
complete drainage and prevent freeze-up.

Refrigerant Coils — All coils shall be designed for use with Refrigerant [R-22] [R-134a). All coils shall be provided with [aluminum)]
[copper] plate type fins for high capacity and structural strength. Fins shall have a minimum thickness of [.006”] [.0075”] [.0095"])
with full drawn collars to provide a continuous surface cover over the entire tube for maximum heat transfer. Tubes shall be
mechanically expanded into the fins to provide a continuous primary-to-secondary compression bond over the entire finned
length for maximum heat transfer rates. Bare copper tube shall not be visible between fins. Fins shall not have openings pun-
ched in them to accumulate lint and dirt.

Refrigerant coils shall be provided with round seamless [2”] [54”] O.D. copper tubes on 12" centers, staggered in the direc-
tion of airflow. All joints shall be brazed.

Sweat type copper suction connections shall be located at the bottom of the suction headers for gravity oil drainage. Coils
shall be circuited for [row] [face] [row and face] control capacity reduction. Pressure type liquid distributors shall be used. Coils
shall be tested with 315 pounds air pressure under warm water, and suitable for 250 psig working pressure. Coils shall be
dehydrated with 140°F DB, 40°F dew point air before shipment. Coils hydrostatically tested shall be not permitted. Coils shall
be ARI certified and Underwriters Laboratories, Inc. listed. All coil shall be circuited in a counterflow manner with uniform circuits.

Steam Coils — All coils shall be provided with [aluminum] [copper] plate type fins for high capacity and structural strength.
Fins shall have a minimum thickness of [.006”] [.0075”] [.0095”] [.012”] with full drawn collars to provide a continuous surface
cover over the entire tube for maximum heat transfer. Tubes shall be mechanically expanded into the fins to provide a con-
tinuous primary-to-secondary compression bond over the entire finned length for maximum heat transfer rates. Bare copper
tube shall not be visible between fins. Fins shall not have openings punched in them to accumulate lint and dirt.

Steam coils shall be provided with round seamless [54”] [1”] O.D. [copper] [cupronickel] [admiralty] tubes on 1%2” centers
(54” coils) or 3” centers (1” coils). Tubes on two-row coils shall be staggered in the direction of airflow. All joints shall be brazed.

Steam coil headers shall be made of nonferrous materials using seamless copper tubing with intruded tube holes to permit
expansion and contraction without creating undue stress or strain. Both the supply and return headgys shall be completely
encased by the coil casing. Coil shall be pitched in the unit to assure positive condensate drainage. Orificed baffle plates shall
be installed in the supply header opposite the supply connection to ensure proper diffusion of entering steam.

Steam coils shall be tested with 315 pounds air pressure under warm water and guaranteed for 150 psig working pressures.

Mixing Box/Combination Angular Filter and Mixing Box
Section shall be provided with flanges for duct connections and optional top, bottom, or back openings.

With Dampers — Dampers shall be parallel blade and opposed acting to merge fresh air and return air airstreams as they
enter the mixing box. Damper assemblies shall be provided with airfoil type low leak dampers. Damper assemblies shall have
a leakage rate of less than two-tenths of one percent leakage at 2 inches static pressure differential. Leakage rate shall be
tested in accordance with the Air Movement and Controls Association (AMCA) Standard 500. Darqpers shall be hollow core,
fully gasketed, fully insulated. Continuous vinyl seals shall be provided between damper blades. Stainless steel end seals shall
be provided along the ends of dampers. Linkage shall be provided as part of ABS plastic endcaps to assure smooth, quiet

operation.

Combination Angular Fliter Mixing Box — Angular filter rack shall be provided wit
identified in unit data. Access to the filters shall be available through access doors on
|cleanable] type.

Base Section/Combination Filter and Base Section (Unit Sizes 103—128)

Section shall be provided with flanges for duct connections.

With Dampers — Dampers shall be parallel blade and opposed acting to merge fresh air and retumn air airstreams as they
enter the mixing box. Damper assemblies shall be provided with airfoil type low leak dampers. Damper assemblies shall have
a leakage rate of less than two-tenths of one percent leakage at 2 inches static pressure differential. Leakage rate shall be
tested in accordance with the Air Movement and Controls Association (AMCA) Standard 500. Dampers shall be hollow core,
fully gasketed, fully insulated. Continuous vinyl seals shall be provided between damper b{ades. Stainless steel end seals shall
be provided along the ends of dampers. Linkage shall be provided as part of ABS plastic endcaps to assure smooth, quiet
Operation.

Combination Filter and Base Section — Angular filter rack shall be provided with capability to house 2" thick filters as iden-
tified in unit data. Access to the filters shall be available through access dooss on both sides. Filters shall be [throwaway] [cleanable)
type. Catalog 500 / Page 105
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‘Filter Section

Flat Filter Section — Fiat filter section shall provide capability to house 2” or 4” thick filters as identified in unit data. Filter
« section shall have access panels on both ends and shall be constructed of galvanized steel. Filters shall be [throwaway] [cleanable]

type.

| Angular Filter Section — Angular filter/heavy-duty angular section shall provide capability to house extended filter surface
area for 2” thick filers. Filter section shall have hinged access doors on both sides and shall be constructed of galvanized
steel. Filters shall be [throwaway] [cleanable] type.

| Unit Size 190 Filter Section — Filter racks shall be suitable for use with [2” angular (throwaway, pleated, or cleanable] [AAF
rigid or bag filter media (with) or (without) throwaway pretfilters). Full-sized hinged access doors shall be provided as standard.
AAF AccessaAir filter section shall provide capability to house 2” or 4” prefilters and 4” cartridge filters. Filter section shall
have hinged access doors on both sides of unit and shall be constructed fo 16-gauge galvanized steel.
Filter section shall be suitable for use with AAF 100X, 300X or 301 prefilter media, and 4” AAF Varicel |l cartridge filters.
The cartridge filters shall have an efficiency of [90-95%) [80-85%]) [60-65%] as determined by the ASHRAE 52-76 test method.
Final filter classified as U.L. Class 2 when tested according to U.L. Standard 900.

Extended Side Access Filter Section — AAF AccessAir filter section shall provide capability to house 2” or 4” prefilters and
12 cartridge filters or 15” bag filters. Filter section shall have hinged access doors on both sides of unit and shall be con-
structed of 16-gauge galvanized steel.

Filter section shall be suitable for use with AAF 100X, 300X or 301 prefilter media, and 12” AAF Varicel | cartridge filters
or 15” DriPak bag filters. The cartridge filters shall have an efficiency of [90-95%] [80-85%) [60-65%)] as determined by the
ASHRAE 52-76 test method and shall be classified U.L. Class | when tested according to U.L. Standard 900. The bag filters

( shall have an efficiency of 40-45% as determined by the ASHRAE 52-76 test method and classified U.L. Class 2 when tested

according to U.L. Standard 900.

| Roll Filter Section (Unit Size 103—172) — AAF Roll-O-Matic filter housing shall be constructed of 16-gauge galvanized steel.
i Access doors on both ends of the unit shall be provided. Housing shall be [uninsulated] [insulated with 1”3 Ib. mastic coated
insulation on inside of unit exposed to airflow]. Housing shall withstand 6” W.G. static pressure. Housing shall be provided
| with roll filter media and timed or pressure advance mechanism and actuator. Fiiter media shall be AAF Roll-O-Matic.
Filter media shall be tested in accordance with ASHRAE Standard 52-76 and have an average arrestance of not less than 83%.

Bag Filter Section — AAF Series 33 filter section shall provide capability to house 2” or 4” prefilters and up to 21” deep

| bag filters. Filter section shall have hinged access doors on both sides of unit and shall be constructed of 16-gauge galvanized steel.

Filter section shall be suitable for use with AAF 100X, 300X, or 301 prefilter media and up to 21” DriPak bag filters. The

| bag filters shall have an efficiency of [30-95%]) [80-85%]) [60-65%) as determined by the ASHRAE 52-76 test method and classified
U.L. Class 2 when tested according to U.L. Standard 900.

" Extended Bag Filter Section — AAF Series 33 filter section with 12” extension shall provide capability to house 2” or 4”

 prefilters and up to 37” deep bag filters. Filter section shall have hinged access doors on both sides of unit and shall be con-

structed of 16-gauge galvanized steel.
Filter section shall be suitable for use with AAF 100X, 300X, or 301 prefilter media and up to 37” DriPak bag filters. The

bag filters shall have an efficiency of [90-95%) [80-85%] [60-65%] as determined by the ASHRAE 52-76 test method and classified
UL. Class 2 when tested according to U.L. Standard 800.

Access Section
Access section shall be provided to allow access to interior of unit through large hinged doors utilizing quick-opening latches.
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Remote Thermistor Temperature Sensors

Electronic thermistor sensing of temperature at

remote room locations, ducts, liquid lines, tanks,

TS-5700 Series, TS-5700-850 Series

outdoor air, etc. for use with microprocessor-based
energy management systems (TS-5700 series) and

NETWORK 8000™ (TS-5700-850 series).

Features:
* Network 8000 compatible — 850 series.

Low drift per year.

High gain.

Economical sensors.
Two temperature ranges to meet specific needs.

Model Chart

Used with Microprocessor-Based System.

TS-5721
TS-5721-850

TS-5751
TS-5751-850

TS-5721-102
TS-5721-854

TS-5721-851 TS-5721-101
TS-5722-851 TS-5722-101
TS-5721-8531 TS-5721-901%
TS-5722-8531 TS-5722-9011

1 AT 225 bulb well included

TS-5721-110
TS-5722-110
TS-5721-852
TS-5722-852
TS-5771
TS-5771-850

Dimensions in. (mm)

Mounting :
Model No. Description Wiring Connections
. Connection | Element Wiring Enclosure
Dia. x L - |
Duct/ Plate 1/4 in. 1/4 x 8
TS-5721 . c o a a
NS en NPT (6x203) | 3 472 Hx 2-1/4 W x 2-1/4 D

TS-5721-101 Immersion® 1/4 in. NPT 1/4x4 | (89 x 57 x 57) with 2-1/2 (64)

TS-5722-101 nut ° (6 x 102) | extension to element. 1/2 in. 12 in. (305 mm)

7S-5721-901 o on 1/4 in. NPT 1/4 x 4 knockouts (top & bottom) :

TS-5722-901 nut® (6 x 102)

TS-5721-110 Nylon wire | 1/4 x 2-1/4

75-5722-110 Strap-on tied (6x57) | No® _

5/16 x | None (can be mounted in a 1/4 in. spade connections (2 female
TS-5721-102 Duct Plate 7-3/4 NEMA standard 5-16-1984 conn. provided)
(8 x 197) | handy box) e
g 12 in. 1-1/8 x5 3 ft. (0.9 m) brown pigtail leads
i TS-5751 Outdoor conduit | (29 x 127) None ( )_ pigt .
17/32in. 14 i d tors (2 femal
) ) (13.5mm) | 3/4x1-1/4 in. spade connectors (2 female
TS-5771 Unitary® | “gia.mtg. | (19x32) | None CELBE L)
hole ©

o a0 o o

Immersion requires AT-226 bulb well.
Immersion requires AT-255 bulb well.
AT-255 bulb well included.
Factory supplied 2-1/2 x 2 in. (64 x 51 mm) foam insulation tape and 30 in. (762 mm) nylon wire tie for 1-1/2 to 8 in. (38 to 203 mm) dia. pipes.
For mounting through fan coil of unit ventilator cabinet of similar application. Ambient humidity limits, 5 to 95% RH, non-condensing.

269



S-5700 Series, TS-5700-850 Series

ised with NETWORK 8000 System.

Dimensions in. (mm)
Model No. Description Mounting Wiring Connections
) Connection | Element Wiring Enclosure 9
Dia.x L
Duct/ Plate 1/4in. | 1/4x8 o
755721650 immersion® | NPT® | (6x203) 3.2 Hx 2-1/4 W x 2-1/4 D
TS-5721-851 Immersion? 1/4 in. NPT 1/4x4 | (89 x57 x 57) with 2-1/2 (64)
TS-5722-851 nut (6 x 102) | extension to element. 1/2 in. 12 in. (305 mm)
T5-5721-853 immersion | 114in-NPT | 1/4x 4 | knockouts (top & bottom) '
TS-5722-853 nut® (6 x 102)
TS-5721-852 Nylon wire | 1/4 x 2-1/4
T5-5722-852 Sl tied ©®x57) |None
5/16 x None (can be mounted in a . .
TS-5721-854 Duct Plate 7314 | NEMA standard 5-16-1984 1 in. srgf’/%‘:g‘)’""e""ms (Ll
(8 x 197) | handy box) -P
1/2in. 1-1/8 x5 iatai
TS-5751-850 Outdoor conduit (29 x 127) None 3 ft. (0.9 m) brown pigtail leads -
17/32 in.
y . (13.5mm) |3/4x1-1/4 1/4 in. spade connectors (2 female
LI AR D Unitary® dia.mtg. | (19x32) |None conn. provided)
hole ©

o a o o

Immersion requires AT-226 bulb well
Immersion requires AT-255 bulb well.
AT-255 bulb well included.
Factory supplied 2-1/2 x 2 in. (64 x 51 mm) foam insulation tape and 30 in. (762 mm) nylon wire tie for 1-1/2 to 8 in. (38 to 203 mm) dia. pipes.
For mounting through fan coil of unit ventilator cabinet of similar application. Ambient humidity limits, 5 to 95% RH, non-condensing.

sensing element

Thermistor resistance, 10,000 Q (TS-5721-XXX) or 30,000 Q (TS-5722-XXX series only)
at 77°F (25°C). L

Thermistor resistance, 10,000 Q (TS-5721-85X) or 30,000 Q (TS-5722-85X series only) at 77°F
(25°C) shunted with an 11k Q 0.1% resistor.

Error: +£0.36°F (+0.2°C) maximum.
Drift/year: 0.045°F (0.025°C), maximum. o
Error: £0.76°F (1£0.42°C) maximum, except +0.36°F (+0.2°C) maximum for TS-5771 series.
Drift/year: 0.09°F (0.05°C), maximum.
Refer to Temperature vs. Resistance Table.

TS-5700 series

TS-5700-850 series

32 to 158°F (0 to 70°C)

Over operating temperature
Iimits

Nominal resistance values
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Ambient Temperature Limits °F (°C).

TS-5700 Series, TS-5700-850 Series

Part Number

Shipping & Storage Operating

TS-5721

TS-5721-101

TS-5721-110

TS-5721-901

40 to 250 (40 to 121)

TS-5721-850

TS-5721-851

TS-5721-852

TS-5721-853

TS-5721-102

TS-5721-854

-40 to 250 (-40 to 121)

-40 to 160 (-40to 71)

-40 to 140 (-40 to 60)

TS-5722-101

TS-5722-110

TS-5722-901

-40 to 250 (-40 to 121)

TS-5722-851

TS-5722-852

TS-5722-853

85 to 250 (29 to 121)

-40 to 160 (40 to 71)

TS-5751

-40 to 220 (-40 to 104)

TS-5751-850

TS-5771

TS-5771-850

-40 to 140 (-40 to 60)

40 to 160 (-40 to 71) 2T e,

Temperature vs. Resistance.

Nominal Resistance Values (in 1000 Q)

TS-5721 TS-5721-850
TS-5721-101 TS-5721-851
TS-5721-102 TS-5721-852 TS-5722-101 TS-5722-851
Temp °F (°C) TS-5721-110 TS-5721-853 TS-5722-110 TS-5722-852
TS-5721-901 TS-5721-854 TS-5722-901 TS-5722-853
TS-5751 TS-5751-850
TS-5771 TS-5771-850 )
-40 (-40) 239.8 10.517 — _ i
-22 (-30) 135.2 10.172 — =
-4 (-20) 78.91 9.654 — - =
14 (-10) 47.54 8.933 = B = .
32(0) 29.94 8.044 = B —
50 (10) 18.79 6.938 = - =
68 (20) 12.26 5.798 = - |
77 (25) 10.00 5.238 3000 8.049
86 (30) 8.194 4.696 24.582 B 7.599
104 (40) 5.592 3.875 16.776 6.644 -
122 (50) 3.893 3.707 11.679 5.665 %
140 (60) 2.760 2.206 8.280 . 4724 |
158 (70) 1.990 1.685 5.970 - 3.870
176 (80) 1.458 1.287 4734 3.180 |
194 (90) B 1084 0.986 3.252 2510
212 (100) 0.816 0.760 2.448 2002
230 (110) 0.623 0.590 1.869 1598
248 (120) 0.482 0.462 1.446 - 1.218
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'S-5700 Series, TS-5700-850 Series

viodel No. Description
T-226 Brass bulb well for TS-5721 and TS-5721-850.
1225 Stainless steel bulb well for TS-5721-101, TS-5722-101, TS-5721-851, and TS-5722-851.

pical Applications

& TS-5771 has 1/4" spade lugs.
TS-5700 B A X
“ To Energy

Management
v Brown A - Sensor Input

Figure 1 TS-5700 Series Sensor Connections.

TS-5700-850 /A\ TS-5771-854
Brown & . To wires have 1/4"
5 NETWORK spade lugs.
11kQ 10kQ 8000 System
0.1% Thermistor | Brown & . Sensor
£ Input
—_—

Figure 2 TS-5700-850 Series Sensor Connections.



TS-5700 Series, TS-5700-850 Series
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Static and Velocity Pressure Transmitter

These transmitters control static and velocity
pressure. Their output signal can also provide a
reset action, typically raising the control point of a
central cooling controller.

Features:

+ Static or velocity controller.

+ Continuous pressure indication signal.
» System 8000 compatible.

» Reset applications.

PP-86XX Series

Model Chart
Inputs in. (mm) W.C.

Model No.? .
Velocity Pressure Static Pressure g:;?:‘:;::rz

PP-8616 1.510 6 (38.1 to 152.4) (10ig41 Esozi) 50 (1270)

PP-8621 0.01 to 1.5 (0.25 to 38.1) [400 to 4800 ft./min at 70°F (2.03 to 24.38 ms at 21°C)] — 15 (381)

2 CAUTION: This product contains a half-wave rectifier power supply and must not be powered off transformers used to power other devices utilizing non-
isolated full-wave rectifier power supplies.

Specifications

Inputs Refer to Model Chart.
Outputs 1to 11Vdc (2 mA) at 102.
Adjustments None.

Power requirements

20 +1 Vdc at 20 mA or 24 Vac at 0.5 VA.

Environment

Ambient temperature limits

Shipping and storage: -40 to 160°F (-40 to 71°C).
Operating: 40 to 140°F (4 to 60°C).

Humidity 5 to 95% RH, non-condensing. o
Locations NEMA Type 1.
Vibration Must not exceed 0.5 G at 50 to 250 Hz. B N
Connections Refer to Figure 1. = o
Wiring Coded screw terminals. R =
Air pressure taps 2 high and 2 low, barbed fittings for 1/4 in. (6.35 mm) O.D. plastic tubing.
Cover Aluminum. —
Mounting +15° from horizontal on vertical surface. Avoid locations near high radio frequency or

electromagnetic interference generating devices.

Dimensions

4-3/4H x 4-7/8 W x 5-7/8 D in. (120 x 122 x 149 mm).

Velocity pressure sensor

air station pickups.

Use flow stations providing traverse and averaging results. The PP-8000 series units are usable with

Accessories

Model No.
AP-302
AP-305
ASP-589-015
ASP-589-060

Description

Duct static pressure sensing tip for pressure 1 in. (25.4 mm) W.C. and up.
Duct static pressure sensing tip for pressure 0.01 in. (0.3 mm) W.C. and up.
W.C. velocity pressure indication meter, 0 to 1-1/2 in. (0 to 38 mm).

W.C. static pressure indication meter, dual scale, 0 to 6 in. (0 to 152 mm).
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| »P-86XX Series

ypical Applications

s To Pressure Meter
> To AD-589 Series

& No adjustments are available.

PP-8616 A - .
N | | COM PP-8621 High pressure tap upper diaphram.
From altemate 102 Low pressure tap lower diaphram.
20 Vdc Power & T tional
Suppl +20 o optional pressure gauge.
i/ == . High pressure tap (capped)
24G
>—
From 24 Vac 24H | To optional pressure gauge.
Power P High pressure connector.

IAI

From open atmosphere outside duct or
low pressure connection of velocity tap. From low pressure tap.
Low pressure connector. Low pressure tap (capped).

Figure 1 Typical Connections for PP-8616 or PP-8621 Transmitter.
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PC-301

Two-Position Air Flow Pressure Switch

This switch provides low or line voltage control of
pressure for air and non-combustible gases. It
controls static pressure, total pressure, or

differential total pressure.

Features:

» High/low pressure taps.

« Adjustable from 0.07 to 1 in. (1.8 to 25.4 mm) W.C.

 Universal mounting.
» Agency approved.

PC-301

I T T T T T
Refer to Specifications.

Specifications

Setpoint

Factory setting

0.07 in. (1.8 mm) W.C.

Fieid adjustment

0.07 to 1in. (1.8 to 25.4 mm) W.C.

Sensing element

Neoprene diaphragm.

Differentiai

0.04 in. (1 mm) W.C. at minimum setpoint to 0.1 in. (3 mm) W.C. at maximum setpoint.

Environment

Ambient temperature iimits

Shipping and storage: -40 to 140°F (40 to 60°C).
Operating: 35 to 140°F (o to 60°C).

Humidity

5 to 95% RH, non-condensing.

Locations

NEMA Type 1.

Maximum pressure

12in. (305 mm) W.C.

Eiectricai switch

Type Snap action SPDT.
Ratings Refer to Maximum Electrical Switch Ratings Table.
Connections Refer to Figure 1.
Wiring Coded screw terminals. o

High pressure taps

One barbed fitting for 3/8 in. O.D. plastic tubing.

Low pressure taps

One barbed fitting for 1/4 in. O.D. plastic tubing.

Case

All metal with 1/2 in. conduit opening.

Mounting In vertical position on any surface free of vibration. S
Dimensions 5-1/8 H x 4-3/4 W x 4-3/8 D in. (130 x 121 x 111 mm). _
Maximum Electrical Switch Ratings. .
Vac Full Load Amps Locked Rotor Amps Pilot Duty (VA) Non-Inductive Amps

24V — L ——

120V 6.25 375 N - |

240V 31 18.6 300

277V 2.7 16.2

201



’C-301

#odel No. Description

\P-302 Duct static pressure sensing tip for pressure 1 in. (25.4 mm) W.C. and up.
\P-305 Duct static pressure sensing tip for pressure 0.01 in. (0.3 mm) W.C. and up.
\T-208

Duct mounting bracket for probes other than AP-302 and AP-305.

ypical Applications

« N.C
Common Increase
pressure
N.O.
N.O. makes on increase of pressure.

Figure 1 Switch Action for PC-301 Switch.



ANEXO D

PRESUPUESTO DEL PROYECTO



PROYECTO TELEFONICA EDIFICIO GRIMALDO DEL SOLAR

SISTEMA DE AIRE ACONDICIONADO Y VENTILACION

PROPUESTA ECONOMICA PP-212-04/98 / PP-213-04/98

ITEM DESCRIPCION UNIDAD| CANT P.UNIT. | P.TOTAL
UsS $ US $
1.0.0 |[SISTEMA DE VENTILACION SOTANOS
1.1.0 [Extractor de aire tipo centrifugo EC-S 3,001 3.736,02| 11.208,06
1.2.0 |Suministro e Instalacién de Ductos metalicos Kg 1.832,00 3,45| 6.320,00
1.3.0  |Suministro e Instalacion de rejillas de extraccion de pared | pulg® | 18.880,00 0.21| 3.964,00|
1.3.1  |Suministro e Instalacion de rejillas de extraccion para el piso pulg? 84.989,00 0,24| 20.402,00
1.4.0 |Interconexion Eléctrica glb 2.574,00
Total ITEM 1.0.0 44.468,06
3.0.0 [SISTEMA DE AIRE ACONDICIONADO Y VENTILACION
3.1.0 _ |Chiller Tomillo enfriado por agua Un 2,00 69.429,48| 138.858,96
3.1.2 |Control Panel 1 GIb 2.600,00
3.20 [Torres de Enfriamiento a Un 2,00{ 10.260,00f 20.520,00
3.3.0  |Equipo ablandador de agua glb 4.345,00
34.0 |Tanque de Compensacion 3 Un 1,00 803,72 803,72
3.5.0 |Bombas de agua helada Primarias EAH-01 Un 2,00] 2.967,80( 5.935,60
3.5.1  |Bombas de agua helada Secundarias EAH-02 - Un 2,00 1.706,84| 3.413,68
3.6.0 |Bombas de Condensacién EAC-01 Un 2,00] 3.334,16| 6.668,32
Total ITEM 3.0.0 183.145,28
3.7.0 FAN COILS DE AGUA HELADA
3.7.1_ |FC-1-1 - Un 1,00/ 1.819,02[ 1.819,02
3.7.2 |FC-1-2/FC-1-3 Un 2,00[ 1.454,08| 2.908,16
373 |FC-1-4 — Un 1,00| 1.814,76| 1814,76
3.74 |FC-2-1 - = - un 1,00 820,76 820,76
375 |FCT i Un 9,00 886,08 7.974.72
3.7.6 __|[FC-CI Un 1,00] 1.065,00| 1.065.00
Total ITEM 3.7.0 16.402,42
4.0.0 |[UNIDADES MANEJADORAS DE AIRE
4.1.0 UM-2 Un 1,00f 4.989,88/ 4.989,88
411 |umT ] un 9.00| 5.540,84| 49.867.56
41.2 _|UM-CI - __Un 1,00] 5951,22| 595122
Total ITEM 4.0.0 60.808,66
5.0.0 EXTRACTORES DE AIRE TIPO CENTRIFUGO
5.1.0 EC-02 Un 1,00 678,76 678,76
520 |EC-01 il Un 1,00  67876]| 678,76
Total ITEM 5.0.0 1.357,52
6.0.0 (INYECTOR DE AIRE TIPO CENTRIFUGO
6.1.0 IC-01 Un 1,00 678,76 678,76
Total ITEM 6.0.0 678,76
7.0.0 |EXTRACTOR AXIAL
7.1.0 |EA-01 Un 1,00 403,28 403,28
Total ITEM 7.0.0 403,28
8.0.0 RED DE TUBERIAS AGUA HELADA CON AISLAMIENTO
8.1.0 |Diametro 1" mt 1.000,00 23,78| 23.784,00
8.2.0 |Diametro 1%" mt 150,00 92,87] 13.931,00
830 |Diametro1%' = mt 6.00 188,67 1.132,00
8.4.0 |Didmetro2” - | mt 48,00 92,02 4.417,00
8.5.0 [Diametro 2%" B | mt 211,000 111,11 23.444,00
860 |Diametro3 o Cmt 29,00  93.72| 2.718,00
87.0 |Diametro 4" N mt 15,00|  128,33| 1.925.00
880 |Diametro 5" -  mt 31,000 32881 10.193,00
89.0 |Diametro 6" B - - mt 138,00  229.80| 31.712,00



PROYECTO TELEFONICA EDIFICIO GRIMALDO DEL SOLAR

SISTEMA DE AIRE ACONDICIONADO Y VENTILACION

PROPUESTA ECONOMICA PP-212-04/98 / PP-213-04/98

ITEM DESCRIPCION UNIDAD| CANT P.UNIT. [ P.TOTAL
UsS $ US §
Total Item 8.0.0 113.256,00
9.0.0 |[RED DE TUBERIAS AGUA DE CONDENSACION
9.1.0 |Diametro 8" mt 168,00 75,84 12.741,14
9.2.0 |[Diametro 6" mt 35,00 173,68 6.078,86
Total Item 9.0.0 18.820,00
10.0.0 |DAMPERS MOTORIZADOS
10.1.0 [Damperde 30"x20" Un 1,00 300,33 300,33,
10.2.0 |Damper de 54" x 18" Un 1,000 414,64 414,64
10.3.0 |Damper de 30"x16" Un 1,00 283,29 283,29
10.4.0 |Damper de 46" x 18" - Un 10,00  316,87| 3.168,73
10.5.0 |Damper de 18" x 18" ) Un 30,00 289,68 8.690,40
10.6.0 |Damperde 19" x 14" - Un 1,00| 274,06 274,06
10.7.0 |Damperde 18" x 14" Un 1,00 274,06| 274,06
10.8.0 |Damper de 24" x 14" o Un 1,00 279,03 279,03
10.9.0 [Damper de 20" x 14" - ~Un 1,00 274,06 274,06
10.10. |Damper de 14" x 14" Un 10,00 271,22f 2.712,20
Total ITEM 10.0.0 16.670,80
11.0.0 |DUCTOS DE PLANCHA GALVANIZADA
11.1.0 [Suministro / Instalacién de Ductos p' extraccién de banos Kg | 543,00 3.45| 1.874,00
11.2.0 | Suministro / Instalacion de Ductos metalicos para A/JA Kg 30.855,00 3,45|106.450,00
Total ITEM 11.0.0 108.324,00
12.0.0 |AISLAMIENTO DE DUCTOS
12.1.0 _|Suministro / Instalacién de aislamiento térmico para ductos mt? 4.807,00 8,60| 41.340,00
Total ITEM 12.0.0 41.340,00
13.0.0 |DIFUSORES Y REJILLAS -
[13.1.0 | Suministro / Instalacién Rejillas para extraccion pulg® 906,00 0,12 110,00
13.2.0 _|Suministro / Instalacion de Dif. y Rej. de aluminio para A/A pulg? 93.008,00 0,20] 19.066,00
Total ITEM 13.0.0 19.176,00
14.0.0 |AISLAMIENTO ACUSTICO
14.1.0 [Suministro / Instalacién de aislamiento acustico para ductos mt? 760,00 10,12 7.690,00
Total ITEM 14.0.0 7.690,00
15.0.0 |ACCESORIOS DE AGUA HELADA Y CONDENSACION e
16.1.0 |[Valvulas Multipropésito | _Gib | 211296
15.2.0 [Juntas Flexibles | G 1.001,10
15.3.0 |Filtro colador Glb 1.030,92
Total ITEM 15.0.0 4.144,98
16.0.0 |MONTAJE DE EQUIPOS E INTERCONEXION DE DRENAJE| gib 2.900,00
17.0.0 [INTERCONECCION ELECTRICA SISTEMA A/A glb 17.132,00
18.0.0 [SISTEMA DE CONTROL INTELIGENTE
18.1.0 |[Sistema disefiado para monitoreo y control Un 1,00| 57.463,14| 57.463,14
Total ITEM 18.0.0 57.463,14
19.0.0 [TRAZLADO E IZAJE DE CHILLER glb 3.200,00
20.0.0 [PRUEBAS - BALANCES - REGULACIONES DE SISTEMAS gib 3.000,00
* SUB - TOTAL PARTE IMPORTADA / NACIONAL EN DOLARES AMERICANOS 720.380,90
DESCUENTO ESPECIAL DEL 6,3% |_45.384,00]



PROYECTO TELEFONICA EDIFICIO GRIMALDO DEL SOLAR
SISTEMA DE AIRE ACONDICIONADO Y VENTILACION
PROPUESTA ECONOMICA PP-212-04/98 /| PP-213-04/98

ITEM DESCRIPCION UNIDAD CANT P.UNIT. | P.TOTAL
UsS $ usS $
TOTAL PARTE IMPORTADA / NACIONAL EN DOLARES AMERICANOS 674.996,90
* IGV DEL 18% 121.499,44
* TOTAL PARTE IMPORTADA / NACIONAL EN DOLARES AMERICANOS
INCLUIDO EL IGV DEL 18% 796.496,35

1. En caso variasen los tributos que afecten a los bienes de importacién requeridos, decretados
por el Gobierno como: Aranceles aduaneros, IGV u otros tributos legales; estos automatica -
mente se considerara el precio variado en el mismo porcentaje o participaciéon de la modifi -
cacion tributaria.

2. Trabajos para terceros:

* Punto de alimentacion eléctrica a no mas de 1 metro de distancia de las unidades, segun

especificaciones.
* Punto de drenaje a no mas de 1 metro de distancia de las unidades, segun especific.
* Pases y resanes por cuenta de obra civil segun especificaciones.

3. En caso no se utilize el Sistema Inteligente, no es necesario el Control Panel del Item 3.1.2


















































