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COMENMTARIOS AL INMFORME SOBRE FROYECTO DE CLIMATIZACION
DE EDIFICIO DE LA CONSTRUCCION

Z.0 SISTEMA DE CLIMATIZACION

.1  ASFECTOS GENERALES

La subdivisidn adoptada en el piso trece para la
verificacidn de las cantidades de aire corresponde a la
de provecto.

Las wvariaciones de los caudales de aire al
expresarlas en porcentaje difieren entre un 4 a un
&% de las consideradas por nosotros (sin considerar la
carga para las 0BOO hrs, gue al parecer tiene un factor
de diversidad mayor).

Las variaciones van efectivamente hasta I00%,
dicho de otra manera se mueven antre un 3374 y 1004 de

los valores masimos. Esto se encuentra tomado en
cuenta en el punto 13,5 de las especificaciones, donde
se piden templadores de volumen variable entre 30 vy
100%.

Los wvalores para 1 caudal total de cada

maneiadora varian de un &3 a 100% ,lo que significa que
en @l peor de los casos se deriva a la sala de equipos
pot el templador de by-pass, el Z7% del volumen de
airea.

Se estima gue el sistema tiene flexibilidad
suficiente para funcionar correctamente la mayor parte
del tiempo. -

-
-t

2 TIFO DE SISTEMA

Existen dos familias de sistemas de aire
acondicionado, con  innumarables variaciones cada una,
segun s2a la forma de hacerse cargo de la carga térmica
en cada sala:

a) VYolumen constante - temperatura variable
b) Volumen variable - temperatura constante.
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El sistema propuesto corresponde a un, sistema de
volumen variable, - temperatura constante del aire de
suministro a cada sala, del tipo de baja velocidad. un
sistema como este emplea eqguipos manejadaores de aire

convencionales de baijo costo, ya que mantiene
canstante el flujo de aire por los serpentines, debido
al sistema de by-pass con que, ademas, se te2gula la

presion estatica de los ductos.

Sigstemas como este, con iguales accesorios, son
propuestos por:

a) Carrier Air Conditioning Co. - Sistema WYWVT y sus
variaciones.

b) Lennox - LVAV - Varizone.
) Valera Electronies — Enerstat System 2, 10, 18.
d} Existen obtros sistemas s=imilares. Se acompafian

2lgunas fotocopias y una-comparacion entre algunos
de ellos.

El sistema proyectado por nosotros, debida a su
mane.jo centralizado can computador tiene
caracteristicas superiores a los indicados.

El damper de by—pass motoprizado y su  sensor han
sido incluwidaos en el proyecto de control.

Las temperaturas de inveccidn de aire a cada
espacio, similar a la temperatura de salida (constante)
del equipo, quedsd definida por calculo en 35°F ya qgue
la diferencia de temperatura (dato obligado en muchos
programas computarizades de cidlculo para eliminar una
variable) es de 20°F v la temperatura de la sala 73°F.

TARBLA NP1

TABLA DE AJUSTE DE TEMPERATURA {(°F)
(SUPPLY AIR RESET)

TEMF. EXTERNA 33 45 55 63 73 80 83 0
TEMF. SALIDA UMA 110 100 GO 80 70 &3 60 prta]
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NMOTA:lLa relacion de cambic (grado int/grado ext.) puede
modificarse segdn terreno durante el periodo de
puesta =2n marcha v calibraciones.

Coma las temperaturas de salida de los equipos
{igual para todos los espacions conectados a ese =squipo)
s& ajustan por influencia de la temperatura externa, se
obtiene si1empre el maximo de cauwudal posible a cada
espacio, previniendo la falta de wventilacidn, el
posible ruido v  cooperando a la estabilidad del
sizstema.

Los sistemas mencionados estan previstos incluso
pata atender zonas opuestas (Este/Oeste’) con el mismo
eguipo, cerrando en aire totalmente a aguellos espacios
que trequieren, por ejemplo, ftrio y alimentando aire
caliente a los restantes: satisfecha esta condicidn el
proceso se invierte. Esto se hace por software en el
caso de este edificio y se puede ponderar algunas zonas
con  mavar influencia dgue otras. Ver descripcidn en
especificaciones modificadas del Sistema de Control
Centralizado.

52 estima gue con la variacidn de volumen de 30 a
100% v el ajuste de la temperatura de salida del aire
de la manejadora no hay problemas en mantener las
condiciones. Debe tenerse en cuenta gue, a wuna misma
hara del dia, lag unicas wvariables importantes que
deben controlarse con la variacion de wvolumen son 1la
carga solar y las luces va que las personas tisnen muy
poca incidencia.

Fegspecta al tipo de templadores, no existe una
narma clara respecto a su utilizacidén, ya que si bien
es clierto muchos fabricantes estan ofreciendo
templadores redondos uw ovalados, tambien hay gquienes
ofrecen temnladores de control de volumen rectangulares
de aletas opuestas y paralelas; siendo estos ultimos en
general los afrecidos por fabricantes especialistas en
controles.
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Teoricamente se puede dar cualquier forma al
templador para anular cargas no lineales con iguales
porcentajes de apertura. Fara los efectos de control
que perseguimos, un templador de volumen proporcional a
la abertura es suficiente. = este Caso los
templadores de aletas opuestas funcionan mejor que los
de aleta paralela con pérdidas de carga menores entre

2,9 v 5 veces.

Fara igualar una curva de control del templador de
aletas paralelas con caudal seleccionado por ejemplo a
2, 23" C.A. se requiere un templador de aletas opuestas
con una perdida de carga de 0.05" C.A. a 0.10" C.A.
(ASHRAE Handbook 1984. Cap. %1. - ASHRAE Journals de
Junio y Octubre 1987).

En  todo caso se pidid a un fabricante de
controles opinidn sobre templadores circulares, la que
se dara a conocer al recibirla. En este punto queremos
dejar constancia que estamos de acuerdo con la
inquietud de CADE-IDEFE y aceptamos la sugerencia de
gue tanto los templadores como los controles sean
suministrados por el instalador de controles para
eliminar dilucidn de responsabilidades.

2.3 FROBLEMAS DE OFERACION

1. Estabilidad del Sistema

For la existencia del damper de by-pass gue no
permite aumentos en la presiéon de los ductos y por lo
tanto no aumenta el flujo en todas las ronas al cerrar
una de ellas vy por la existencia del supply air reset
controller en las UMAS gue atienden la parte perimetral
del edificio no compartimos esta inguietud.

Debe tenerse presente que los templadores de zona
actdan por cambios en la temperatura de cada espacio,
8N una acclion necesariamente lenta, el templador de by-

pass lo hace por un sensor de presién en el ducto, que
es de accidn rapida. Igualmente los motores de
accionamiento de ambos templadores son totalmente

distintos v no se producird este problema.
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La inguiertud de CADE-IDEFE 25 vAalida por cuanto se
omitid en los planos Y especificaciones de
climatizacion una descripcidn del sistema de contral

propuasto. Esperamos aque 1o indicado
@stas dudas.

Fespecto de la disminucion de

consumida por el ventilador de las UMAS,

haya despejado

la potencia
que permanece

rasli constante por accidn del templadoyr de by—pass, sSi
hien ez wna caracteristica deseable degde 21 punto de
vigta del ahorro de energia, es dificil conseguir

2equipos de baja capacidad con esta

opcidn de

Tabtrica. En este caso, v en el caso de adguisicidn

separada de un sistema de control, el
supera, sin duda, los beneficios.

costo inicial

lLa mayoria de los equipos tiene motores de 1.3 KW

~ =

que con 2.3500 horas de operacidn al affo y un precio de
%$13%.00 por EWH, al ahorrar 20% de la energla consumida,

dan un ahorro de US$ 60 por  afio.

Se estima qus

cualguier sistema efectivo de control de volumen tiene
LN costo supetriar a los US$ 500 puesto en obra, lo gque
<da  uwun periodo muy largo de amortizacidn simple. (g

afos) .

Los sistemas de contirol de volumen

par templador

en la descarga no producen un ahortro proporcional al
volumen porque aumentan la péardida de carga.

Afrtualmente no se recomiendan.

-

2. Contirol de temperaturas de los recintos

Este punto est&a muy relacionado al anterior y no
nos cabe duda que se mantendrd en términos aceptables;
teniendo presente, comao se ha dicho, la modulacidn de
F0 a 1004 del volumen de aire y la moderacidn de 1la

temperatura de suministro por accidn de

la temperatura

externa, en conjunto can la inversidn de frio/calor de
lps eguipos en funcidn del ndmero de zonas atendidas.

Debe tenerse presente gue los vidrios
=on vidrios dobles y de calor bronce, lo
incidencia de la radiacidn solar
deserito. La mayoria de los espacios,
son de tipo abiertc (planta librer.

del edificiao
gue aminora la

para el Ccaso

po+ otro lado,
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Los efectos apreciados 2n otros edificios similares
no son marcados v algunos de estos edificios no cuentan
con ningan sistema de regulacidn.

B Comentarios adicionales

Al Mo existen los controles de entalpia mencionados
zn la especificacidn de control. Mo son aplicables al
tipo de manejadora de aire externo gue se esta

utilizando.

b’ He definio en la tabla 1.

<) La caida de presidn en los templadores esta
especificada sn maximo 2.3 mm.C.A. (para 100% del
caudall puediendo llegar a la mitad o menos sin causar

problemas de control.

Los datos de variacidn de caudal existen a nivel
de datos de proyecto (contamos con el mismo programa
computacionall). En los planos se entregan los valores
totales a cada espacic.

o) En las especificaciones se indica, en condiciones
de calculo, gue se ha considerado un S0%4 de humedad
relativa en el calculo de la carga de verano; vy no se
indica gue se controle la humedad relativa. Implicito
2n todo sistema de Aire Acondicionado hay uwuna humedad
relativa de diseflo, por =21 eguilibrio entre la
condensacion  de agua en la superficie del serpentin v
@l aporte de humedad externo v de las personas. Un
nivel de equilibrio distinto, digamos &0X, de proyecto
implica otras cargas latentes v una superficie de
sarpentin frio distinta como resultado; por lo tanto es
licito indicar la HR de disefilo aun cuando no se

controle {lo que 25 normal en este tipo de
aplicaciocnes).

El unico sector en donde se controla la humedad
relativa es en las salas de computacidn v se indica en
2]l punto 9.7 de las especificaciones.

£ Estamos de acuerdo.

Q) De acuerdo; se incluyd en el sistema de control
centralizado.
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) Hay un mal entendido. El Z0OXL de lozs termostatos
tiene regulacidon lacal directa (una perilla). El resto
tigne set-point regulable desde el sistema central de
control.

i.3 e acuerdo se incluyd en gl sistema de control
central izado.

i) El aire exterior se inyecta mediante dos ductos
verticales a cdmara plena en las salas de eguipos en
donde wvan los dos equipos — interior y perimetral — a
ambos ladas del edificio v en todos los pisos. No es

posible determinar en que modao se debe operar ya gue
pueden haber muchos eguipos calefaccionando (a laos que
petjudicaria el aire externo helado) y otros-enfriando
para los gque serila beneficioso) simultaneamente. Los
espacios disponibles para shafts y salas de equipos no
pemiten otra solucidn. En todo caso solamente uwun  13%
del aire total corresponde a aire exterior vy se inyecta
a temperatura neutra, es decir 75=F en verano y 68=F en
invierno.

. Cuando la temperatura del aire exterior es de 63 a

g0F en el cicle de verano, ambas valvulas estan
cerradas.
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4.0 SISTEMA CENTRALIZADO DE CONTROL DIGITAL

HMaremos referencia a la misma nomenclatura de
parrafo vy subparrato:

4.2 COMENTARIOS GENERALES AL SISTEMA

EY Nuestra opinidn- es que la estructura del sistema
debe mantenerse con el fin de tener posibilidades de
ampliacidn futura si es necesario y sobre todo disponer
del grado de confiabilidad gque representa el hecho de
la autonomia de operacidn en cada nivel.

l.os componentes del sigtema podran tener
caracteristicas gimilares a las indicadas en las
especificaciones y no necesariamente idénticas.

b) De acuerdo. Esta flexibilizacidn se ha incluido.
en la Rev. 2 de la Especificaciones Técnicas.

()] e acuerdo. E=td incluido en la Rev. 2 de las
Egpecificaciones Téecnicas.

d? La especificacidn de torgue minimo se incluye en
la Rev. 2 de la Especificacianes Técnicas.

&) De acuerdo. Nuestro sistema no contempla control
por entalpia.

) Incluido en Fig. 4, gue se acompafia. Se incluira
adem&s en los planos del proyecto.

o) De acuerdo. Se incorpord =n las Especificaciones
Tecnicas, Rev. 2.

h? De acuerdo. La medicidn del consumo de energia
par medic piso, se determinard por =21 lado del aire, en
base a la medicidon de temperaturas de suministro y
retorno y conocimiento del flujo de aire entregado por
el wventilador, S tendra asi valores del consumo dé
energia por mediaos piso, durante todo el afio.

iJ En las Especificaciones Técnicas se hace presente
21 hecho gue el sistema debe aceptar ampliacidn, si se
reguiere, mediante agregadao de componentes de hardware.
El software, por el contrario debe poder aceptar la
ampliacidn sin necesidad de modificacion o de treguerir
nuevo software.
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i’ En las Especificaciones Técnicas Rev. g se  ha
estipulado =1 reguerimiento de entrenamiento durante el
tismpo gue ze regulsra para familiarizarse con la
operacidn del zistema. Sin embargo estimamos que el
operador no  debe modificar los programas, primeco
porgue se perdesra cualguier garantia o responsabilidad
que pudiera entregar el proveedor y segundo, porgue lo
mas probable es que 21 programa esté protegido o bien
que hava si1do hecho en lenguaie miaguina en cuyo caso se
reguerira de un especialista que sobrepasa los
requisitos estipulados para operador del sistema.
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NG PEOPLE =
INFIL. CFM =
QUTESIDE CFM =
OTHERS %RAD =

G55

TYFE
@,
1.
@.
@.
i,
&
2.
@.

A

MCQOUAY BYSTEMS MS-85(TM
NO ., ’

Gl
AR

T E

PGk

2EEH.80.FT.

PF
PF
2 PF
P PA

PF

Ahs

EA
@.

57
2.
Q.
@.
@a.
a.
@.

HEATING

TONS

PEAK HODR =

L OFM/S0 FT

80 FT/TON
ROOM S.H.F.
HEATING RTU/S8O FT

&

12

b7

by,

875.

-
3

if

o

wl
@l

35 .

€

KW =

1.84
298. 97
BR 94
15. 02

L.
L.

L

[

L

@

1
1
3
2

3

TO PLNM 8 %4



CoMARS CHILENA
DATE 22/06/88

ROOQM
ROOGM

NAME -
NUMBER -

ROOF
CEIL.ING
COSKRYL.IGHT
PARTITION
PARTITION
FLOOR
/ FLLOOR

ORIEN.

1.
o
[
"’:l'u
5

b-
.7-

u? w

SENSTRUE
GLASS
Gl.ass
WaLLS
ROOF/CEILINGS
PARTITIONG
FILLOQRS
LIGHTS
PEOPLE
INFILTRATION
OTHERS

TRANS.
SOLAR

TO Rf.

RM. SEN

LOal T
OUTEIDE

FLERNUH
& IR

SENSIRILE TOT
LATENT
PEOPLE
INFTLTHATION
OTHER
RM LATENT

| QUTSIDE AIR

ROOM TOTAL HEAT

GRAND TOTAL HEAT

TYPE
1
.

.....

COG TNG

5415
40,
Last.

.

~1&H1.
263,
259.

-177.
.

(.
241@.
S .

-7 .

WaL.L.
AREA

A
573

Bia
&
7.
a.
B
2.

Da b ESTIMa . B

MCOUAY SYSTEMS MS-83(T

FAGE NO.

ZONE
A RE &

34

LIGHTS WATTS 565, TO
INTCAN, PCT. it @
FLUOR. PCT, = 100.
N FEOPLE = &
CFM = P

i

IMFTIL..

GLABS

TYPE
Q.
1. 57.
. Q.

Iss33
8

HEAT ING
2?67 .

1246,
B875.
@.

.

J05.
A.

TEREH.BOUFT.

PLINM
PFL
PFL
PFL.
PAL

RASE

4

Gl 88
-~

L N N S NN S e N oo ooo oo mes

TORES = 7
HOUR =

CFM/S0 FT
S0 FT/TON
G R T L I S

BTS00 FT o=

CFM

1.17
454.753
@.91
15. @82

|

HEAT IMNG



CAMARA CHILENA
DATE 22/046/88

ROOM NAME -
ROGM MUMBER

ROOF
CEILING
SRYLIGHT

CRARTITION

PARTITION
FL-GOR
FLOOR

ORIEN.

= E

E

0~ U B G R e

SENSIBLE
GLASS TRANS.
GLABSE SOLAR
Wal.L.S
ROQF/CETLINGE
PARTITIONS
FLOORS
LIGHTS TO
PEOPLE
INFILTRATION
OTHERS

RM.

RM. SEN

LOAD TO
OUTSIDE

FPLEMUM
ATR

SENSTPLE TOT
LATENT
PEOPLE
INFILTRATION
OTHER
RM LATENT

OUTHIDE ALR

LATENT TOT

GRAND TOTAL

HEAT

a T E
MCOUAY SYSTEMS MS-83(TH
PAGE NO. 5 - -

|

.......

......

TYPE A RE A

1. 226, LIGHTS WATTS = 3&6&5. TO PLNM @ %

@ 2. INCAN. PCT. = &. PFL. @
. FLUGR, PCT. = 1.@@. PFL 1

1 SN Bjr, PIC ) 2 FFL 1

o . IRIFT.. CFM S 9. Pal. 3

3 i QUTETIDE CFM = G

o @ OTHERS XRAD = a. PFL @

GLASS
ARE S
@.

Q.
57,
2.

@.

@.

?.

a.

WatL.
T P
@.
.
a.
@

HEATING
P67,

COOLLING
494 .
&H38.

14674,
1 héd.
.

i .
2418,
58 .
144,
Q.

1244,
B75.

FE24 . LA
@.
. .
TRI4 3394, MW = @.99

[Z " \f‘:i

®

TONS

PEAK

HQUR

" 1.5%
= o GO OFT/TON 357 .45

5473 ROGOM S, H. . - D.93
T i HEATING BTU/S0 FT = 15,02



H WA Q LA D ESTIMATE
CaMaRs CHILERS MCOUAY SYSTEMS MS5-85(TH
DATE 2z2/84/88 Pa&GE NO. b

ROOM  NaME -

ROOM NUMBER - .

ROOF ATTE = 8465. TO PLNM 82 %

CEILING PCT. = €. FFL @

GRYLIGHT PO, s 1@d. FFL. 1

T PRPARTITION M. PEOPLE = Za PFL 1

PARTITION INFIL. CFM = P PaL - 3
FL.OOR OUTSIDE CFM = @ .

FLOOR OTHERS “RaAD = @. PFL. @
ORTEN. AT Wil Gl.aEE Gil..ABS

TYPE ARES TYPE AREA
1. 2. @, . B
2. a. Q. 2. a.
3. . 95, 1. 57.¢
b R, @. o, a.
5, . . . @.
b 0. a. @. 2.
7. a. @. @. @.
8. Q. 3. 2. 2.

SENSIPLE COOL.ING ' HEATITNG
GL.ABS TRANS. - 1. LT ..
GLASE S50L.aR
Wall.g 1246,
ROOF/ CETLLINGS ~177. 875.
PARTITIONS @. .
FI_LOORS @. @.
LIGHTS TO RM. ' 2418,

PEOPLE H@3A.
INFILTRATION -7 2G5
QOTHERS @ 7.

RM. EBEN 3724, 3394,

LOAD TO PLENUM
OQUTSTDE ATR

BENSIBLE TOT

LATENT
PEOPLE . 400.
INFILTRATION 145,
OTHER @.

RM LATENT D4,

@.81
634,468

2.87

15.02 -

T CFM/S0 FT
SO FT/TON
ROOM S.H.F.
HEATING BTU/SO FT

OUTSIDE AIR

LATENT TOT

N T S N N I N I N s IR I IR s

ROOM TOTal. HEST

I [ O

GRAND TOTaAL HEAT 4273



CoMARA  CHILENA
DATE 2Z/@6/88

ROOM NaME
RO MUMBER

ROOF
CEILING
SKYLIGHT
" PARTITION
PARTITION
FLOOR
FLOOR

ORIEN.
1"

3
4,
5.
b.
7.
8.

SENSTRLE
GL.ASE TRANS.
GLABS BOLAR
WALL.S
ROOF /CETILINGS
PARTITIONS
FlL.ooRS
LIGHTS
FEGPLE
INFILTRATION
OTHERS

TG RM.

RiM.  GEN
LOAD TO FLEMUM
OQUTSIDE AIR

SENSIRBLE TOT

LATENT
PEOPLE
INFILTRATEON
OTHER

RM LATENT
OUTSIDE AILR

LATENT TOT

ROOM TOTAL HEAT

GRAND TOTAL HEAT

[BF-Y
AREM
i,

COGL TG
483,
1572,
1429,
1454,

@
.
241,
A
118.
a.

e At dores s s e M ek e et et St St S Akt 47 i Mt i St et Fomss s Tt st Jevbe SRS A St S LS e s e S e s e
T L I I R T A N N N G I R N N I N T I S e e e e e e

ZONE 3

LYGHTS WaT
ENCAN.,
FLUGR,
N
INFTL..

POT

PEGPLIE
CFM

Gil.ASH

TYPE
&
@
.
1.
.
A.
a.
@.

TORES ==

PEAK HOUE =
CEM/S0 FT
o Ui
[

RO

HEST TG

TS

PCT.

H

& T E

[

MOCOUAY SBYSTEMS MB-85(T

PAGE NO. 7

W SBOLFT.

PLNM @ %
PFL.
PFL
PFL
PAL

TO

N8

PFL

GLASE

AREA
.
2.
& .
57
2.
a.
@.
7.

EAT ING
9457 .
1244,
875.

@.
g

305.

BTU/SO FT

3394, KW =
CFM ==

= 1.71
w 3R DR
= 9. 93
= 15,03




MOV B O L. O & D ES T I MmaTEkE
CAM&RA CHILENA MCOUAY SYSTEMS MS-853(TH
DATE 22/046/88 FAGE NO. 8 .

ROOM  NAME : Mobuuo@ 7N
ROGM NUMBER S w ARE A e SO FT .

TYPE ARIE
ROOF . 1. 2ab. LIGHTS WATTS = 565. TO PLNM @ 4
CETL.ING . @, IMCAN. RPCT. = i PFL
GRYLIGHT i FLUOR,  POT, s 108, PEL.
"TPARTITION I . MO PEOFLEE = e P
PARTITION e 7. INFIL. CFM = EE PAL
FLOOR 1w @ . OUTSIDE CFM = @.
FLLOOR 2 @. DTHERSG WRAD = i PFL.

=~ 8

g

Tl i
HBRE &
. i
@a. e

@
Q5.
1
' .
7 @ .
g (D u .

ORITEM.

L fd o=
=

I

i
&

H

AL BN
3
RneSNSeR

,
&3

Y R
=
:

=

SENSIELE COOLING HEATING
GL.ASE TRANS. -161. QLT .
GL.ASS S0LAR 497 .

Wal.l.g -, lamddh,
ROOQF/CETLINGS 0 - 177. . G875 .,
PARTITIONS 1D @.
FLOORS . @.
LIGHTS TO RM. 2410, )

PEOPLE H0A.

INFILTRATION 47, 305,
OTHERS . .

RM. SEN AT A3F 4.

LOAD To PLENUM @
OUTSIDE AIR B

SEMSTRLE TaT LR

LATENT
PEQPLE 4.
INFILTRATION 149, TONS = ?.3 CFM = ‘146.!
OTHER @. )

U LOUR = (9!
: Ldt,

R LA TERT

OUTSIDE AIR a. CFM/S0 FT

s S0 FT/TON

~ LATENT ToOT 549. ROOM G.H. F,
e HEATING BTU/8Q FT
ROOM TOTAL HEAT 3543,

B.65
765.51
.85
15.0@2

I [

GRAND TOTAL. HEAT FH43.



CaMARA CHILENA
DATE 22/06/,88

ROOM NAME -
ROOM NUMBER -

ROOF
CEILING
SRYLIGHT

"PARTITION

FPARTITION
FLLOOR

FLGOR

ORIEN.

&,
5.
& .
7
8.

CENSIRLE
GlLAGS TRANS.
GLASS SOLLAR
WALLS
ROOF/CEILINGS
PARTITIONS
FLOORS
LIGHTS
PEQPLE
INFILTRATION
OTHERS

TO RM.

RM. BEN

LOAD TO
QUTETDE

PLENUM
AR

SENGIRBLE TOT
LATENT
PEGPLE
INFILTRATION
QTHER
RM LATENT

OUTSIDE AIR

ROOM TOTAL

HEAT

GRAND TOTAL HEAT

LATENT TOT _

P ;"..

@,

[ B ) R

WAl L
TYPE

[T

Co

DL TG
483,
S2R53.
1521 .
1454,
Q.

@.
24184,
5@,
118,

FOLA.

@.

L OME

1‘3\ REE‘:\'I

g=)

LEGEHTE WATTE =
ENCaM. POT, =
FLUOR., PCT.
NGO PEGPLE
INFIL. CFM
OUTSIDE CFM

OTHERE NRAD

LI O | I | B

GLABS
TYPE
@,

s T E

MECOUAY SYSTEMS MS8-85(

PAGE NO. 9
EEEG.B0.FT.

3&5. TO PILNM @

@. PFL @

lod. . PFL 1

P PFL. 1
Fa PaAL 3

B

@, PFL. @

GLASS
AREA
.
a.
@,
.
57,
2.
@.
Q.

HEAT ING

oy g
DEHY .

1246,
873.
.

.

3394 KW =

LV

TH

T A A o L L L O L L L R L I N L S S S N S o=

TONG = @,

PEAK HOUR = (17

WEM/B0 FT
50 FT/TON

= 1.83
= 30@.&5
= 2.94
= 5.



| MY A LO&abD E s TIMATE.
CAMARA CHILENA MCOUAY SYSTEMS MS-BS(TH
DATE Z2Z/@0&6/88 PAGE NO. 1@ - =
ROOM MAME - Mmonveo ()
ROOM MUMBER - svil,

AEH.E0.FT.

' TYPE - SR &
Lo ROOF 1. R LIGHTS WATTS = 56%. TO PLNM @
CEILING @ @. INCAN, PCT. = @. PFL @
SKYLIGHT @. FLUOR., FCT. = 100. PFL 1
PARTITION 1. Q. NO. PEOPLE wa o PFL.
PARTITION = @. INFIL. CFM = P FaL 3

FL.QOR 1
)]

1a @A OUTEIDE CFM = @.
FLLOOR o 2. OTHERS ZRAD =

A. PFL

Gl.Ass Gl.ABS

TY PR ERES

ORIEN. WALL.
TYPE
@.

A @.

.
Vi

@.
2. i N
@. @. @. a.

z

[EXRICIE | R § I L S N

SENSIBLE COOLING HEATING
GLASS TRANS. -161. 67 .
Gl.ASE SOLAR 497 . '

WaAL.L.S ha, 1246,

ROGF/CETLINGS - 177, 875 .

PARTITIONS ’ & .

FLOORES - @ @a.
' LIGHTS TO RM. 2419,

PEOPL.E 503.

INFILTRATION =47 . 3@5.

OTHERS @A. @.

e mnrs v co1en semn s Sren e Rt o wnt . e mh e goene e ool e ook beemk B84 e

RM. SEN 3084, T34,

LoaD TG PLENUM 2.
QUTSIDE AIR d. @&

SENSIBLE TOT 3284 . 3394, KW =

LATENT

PEOPLE 4@0.
INFILTRATION 149, TONS = 2.3 CFM = [:::]
OTHER o - _

E—— HOUR = (:)

RM LATENT 549.

OUTSIDE AIR CFM/As0 FT = @. 67
= B FT/ATON = T4b5,.4E
- LATENT TOT ROCM &M F. = B.85
S £ R T O S T 2 I R I T HEATING BTU/SQ FT = 15.02
\ ROOM ToOTaL HEAT :

GRAND TOTAL, HEAT I6HTIL



CaMARS CHITLENS
DATE 22/84/88

ROOM
ROOM

NAME
NUMBER -

RO
CEILING
SKRYLIGHT
PARTITION
PARTITION
FLOOR
FLLOOR

ORIEN.

1 -

3.
L
B
&
7
8.

SENSIRILE
GL.ASS TRANS.
Gl.ABE S0LAR
WaLLS
ROOF/CEILINGE
PARTITIONS
FLLOORS
LIGHTS
PEOPLE
INFILTRATION
OTHERS

TO RM.

RM. SEN

Load To PLENUM
OUTSIDE AIR

EENSIELE TOT
LATENT
PECQPLE
INFILTRATION
QTHER
RM LATENT
OUTSIDE AIR
LATENT TOT
ROOM TOTAL HEAT
GRAND

TOTAL HEAT

Wik L.
TY PE

@ .
Q.
@.
@a.
@D .
@ .
A.

COOL. ING

43,

S,

1598.

1454,

@.

@.

=410,

SO0 .

118,

@

889%.

m-
a.

409,
161,
&,

8897,

Wkt
SREA

@
@

@
@.

&

Wl
G4,
.
2.

S OWETTS =

POT.

FLUOR.,

PCT. =
MO, PEOPFLIE =
IMNFTL. CFM =
OUTSIDE CFM =
OTHERS YRAD =

Gil..ABE
TYPE

u &
. @a.
@
@
@
L.
&,
@.

HE

a T E
MOOUaY

AEAH.B0.FT.

G4,

@
10e.
P
2.
a.

GLASS
AREA
@.
0.
2.
B.
@.
57.
@.
G.

ATING
QL7 .

1246,
875.
@.

@.

TC PLNM

PFL
PFL
PFL

PAL. -

PEL

SYSTEMS MS5-83(TM
FaGE NO. :

11

PN

= W= 88

@.8

TCFM/B0O FT

8Q FT/TON

ROOM S.H.F.
HEATING BTU/SO FT

1.92
286.70
B. 74
15.82

o8




R EEI

CAMARA CHILENA

ROOM TOTaAL HEAT

3726,
GRAND TOTAL HEAT 3706.

AT E
MCOUAY SYSTEMS MS-B5(TH

I ™

: DATE =2/D&6/88 PAGE NO., 12
! ROOM NAME - Mopuo(@)
ROOM MUFBER -~ W e Gy, FT.
l/ -‘]Y Pl.:. ﬂlr“\’.{;il‘f:l
= ROOE 1. s, LIGHTS WaTTs =  5&%, TO PLNM @ %
CEIL ING @. @. INCAN. PCT. = ?. PFL @
SKYLIGHT @. FLUGR., PCT. = 100. PFL 1
PARTITION 1. @, NO. PEOPLE = o PFL 1
PARTITION w, 0, THETL. CFM 9, PAL 3
- FLOOR 1. i OUTHTDE CFF = 0.
) FLOOR o . OTHERS %RAD = . PFL @
ORIEN. WALL WALL. GLASS GlL.ASS
TYPE AREA TYPE AREA
1. 7. 7. i, R,
. . D 7 g, D.
i 3. D. @ . @.
' 4, @. @, @. @.
5, 0. @. @, o.
a. . 95, 1. 57.
7. D D. D. Q.
i 3, @, @, ?. ?.
SENSIRLE COOL MG HEATING
GLASS TRANS. 161 P67, .
GL.ASS SOLAR 497,
, WALLS 136. 1246,
ROOF /CEIL. INGS -177. 875,
PARTITIONS 0. @,
‘ FLLOORS . W @,
LIGHTS TO RM. Ty,
PEQPLE 500 .
\ INFILTRATION -47, aps.,
OTHERS 2. Q.
\ RM. SEN 3158 3354
o LOAD TO PLENUM .
OUTSIDE AIR @. @.
} SN EITooosiTonINIn SSmmEmmImIm LT
' SENSIBLE TOT 3158 3394, KW = @.99
” LATENT
PEOPLE 490, _
INFILTRATION 149, TONE = D3 CFM = (154]
OTHER @. g
——————————— HoUR = (@
o RM LATENT 549,
. OUTSIDE AIR ?. CCFM/80 FT = @. 468
sm LI R L N NS o Y ST OM Ta2L.7H
LATENT TOT 540 ROGM S.H.LF., = D.85
R S g T S T e e I T N T ) o I S ST I N T I I pm T S o E-[EATI[‘.]G PTU/SO FT = 15.@%



CAMARA CHILENA
DATE Z2/@046/88

ROOM MAME  ~
ROOM NUMBER

ROOF
CEILING
GRYLIGHT
PARTITION
PARTITION
FL.QOR
FLOOR

ORTEM.

SENSIBILE
GLASS TRANS.
GLASS SOLAR
WALLS
ROOF / CE L INGS
PARTITIONSG
FLOORS -
LIGHTS TO RM.
PEQOPRLE
INFILTRATION
OTHERS

RM. SEN

LOAD TO

QUTSIDE AIR

SGENSIBLE TO7

LATENT
PEOPLE
INFILTRATION
OTHER
RM LATENT
OUTSIDE AIR

LATENT TOT

e

ROOM TOTAL HEAT

GRAND TOTaL HEAT

PLEMUM

HV oA C .- O

Moputo (D
Nolle
TYPE AREA
1. L.
@. .

H
=

= o.
1 a.
. 2.

Wikl Wl
TYPE ARES
@ [
a. @.
B a.
@. @
@. @.
& a.
P g9,
. &

COOLING
468.
378.

BT b,
1351.
3.
@.
2410.
500.

136.
.,

et e e oo e e o s e et

A D E S TI

LO0NE 3G

4y f\' 1 pi)

LIGHTS WATTS
INCaN. FCT.
SLUGR. FPOT.
NOL PEORLE
INFIL. CFM
OUTSINE CFM
OTHERS ZRAD

Gl A
TYPE
@
B
B
Q.
a
e
1.
@.

MaTE
MCQuAaY SYSTEMS MS5-85(THM
FAGE NO. 13 -

AL SOQUFT.
TG PLNM

= &5, @ %

@A. PFL. @
= 1A, PFL. 1
= o PFL. 1
= ?. PaL. -3
= @.
= @. PFL. @

Gl A5
AREA
@.
@.
@a.
2.
@.
@a.
37.
Q.

HEAT ING
9467,

1248 .

875.
@. N
a. .

et s mert 4y e e e Tt paem e

TONS =

PEAK HOQUR =

CFM/80 FT

80 FT/TON

ROOM S.H.F.
HEATING RTU/80

N

=g =g

CFM =

1.77
309.97
Q.94
15.22

=

T



.....

CAMARA
DATE 22/046/68

ROOM NaME -
ROOM NUMBER -

ROOF
CETLLING
SKYLIGHT
PARTITION
PARTITION
FI.LOOR
FL.OOR

ORIEN.

DN U P LR e

SENSIRLE
GL.AGS
GL.ASS
WALL.S
ROOF/CEILINGS
PARTITIONS
FL.OORS
LIGHTS
FEOP]E
INFILTRATION
OTHERS

THRANE
SOL.AR

TO RM.

RM. SEN

LOAD TO PLENUM

QUTSTIDE AIR
SENSIBLE TOT
LATENT
PEOPLE
INFILTRATION
OTHER
RM LLATENT
OQUTSIDE AIR
LATENT TOT

ROOM TOTAL HEAT

GRAND TOTAL HEAT

[ TV T A

D = 8 T 1

HoduLo @
Lo

ZOMNE

ARE &

30

TYPE

& . @ . T
1 .

e w

L. @.

R P
PEORLE
CFM

N
INFIL.
OUTSIDE CFM
OTHERS “RAD

WAL
TYPE
a.
a.
2.
@.
. .
2. ia.
e 25.
a. Q.

GlL.ABS

TYPE

F=Y

AREA
@
@.
ia.

Wl

R8s

Four]

S~83

2077 .
1833,
o (i g

TONG

FOUF s

" CFM/S0O FT
50 FT/TON
ROOM S.H.F.

HEATING BTU/B0

MaTE

MCQUAY

226.809,FT.,

TO

oW odioH

Gil.ASH
AREA
@a.
@.
@a.
.
@
3.
57.
@.

HEATING

7y
o}

y
= N

1246,
875.
Q.

@.

1.04
508. 44
2.9

FT o 15,08

PLINM
PFL
PFL
PFL
PAL

PFL.

W= 8 &

SYSTEMS M&8-83(TM
PAGE NO.

14




CAMARA CHILENA

 DATE 23/046/88

ROOM NaME -

OO MU

—

N
TYFE
ROOF
CEILING 2.
SKYLIGHT
PARTITION L.
PARTITION i
FLOOR L.
FLLOOR .

ORIEN.
1. @

3
4 .
5. A
&
7 @
8. .

SENSIELE
GLABS TRANS.
GL.ASH SOLAR
WalLLS =938,
ROOF/CETIL.INGS 1351.
PARTITIONS a.
FILOORS 2.
LIGHTS TO RM. 2418,
PEOPLE 500 .
INFILTRATION 136.
OTHERS @.

B37&.

COOL ING
468,
57

LOAD To PLENUM
QUTSIDE AIR

e g g -

SENSIBLE TOT B376.

~

LATENT
PEQPLE
INFILTRATION 141,
OTHER ?.

RM LATENT
OUTSINE AIR 7.

LATENT TOT 961,

M opuo(@

&

ARE

S

@
@.

Wiy
AR

i
. L GHTS
INCaN,
FL.UOR.
e,

THF

OTHERS

LL GLASS
EA TYPE
@ .

. . &
&, B
@. @,
@. @,
a.
. Vi

D 1.

WaTTS
PET.

PC
PIEOPL.

OUTEIDE ©

HRAD

TIMATE

MCOUAY BYSTEMS MS-83(TM

PAGE NO.

R I el -
L \{.J s S18a |

Hiss din

= 565, TO
= @.
T. = 100.
E o= .
i 9,
Mo @.
= Q.

Gl.A8H

AREA
&
@.
@.
@.
D
@:
@.

57

HEATING
G467

12446,
875.
0.

.

oo Er I mmonmm e

T

PLINM
PFL
PFL
PFL

PaL.

PFL

15

@ %

Ll =1y

s b s e pheat e e e e Tt e frees sars temes e Meems st smp g et mevs ey Y FIEC Form Trm e s Ty Smm Sard g gerr Some SvOm Sy s et dew s

TOMS =

PEAK HOUR =

CFM/80 FT
G0 FT/ATON

ROOM S.H.F.

HEATING RTU/B0 FT =

= 1.81
Cw o BAE . 45
- @. 94
15. @2



CAMARA CHILENA
DATE 22/04/8%

ROOM NAME -
ROOM NUMBER -

ROOF
CEILING
SKYLIGHT
PARTITION
PARTITION
FL.OOR
FLOOR

ORIEN.

1.

3.
S
5.
bHa
7 -
3.
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DAMPER MODULATION

The following is an explanation of how the thermostat (monitor or slave) operates the zone damper.

COOLING MODE

In the cooling mode, the thermostat
modulates the damper to the full-

" open position when room temperature

is 1%2° or greater than
coaling setpaint.

As room temperature falls to less
than 1% ° above cooling setpoint,

the damper begins to modulate closed.

When room temperature is equal to or
less than setpoint, the damper is in
the full-closed position.

HEATING MODE

In the heating mode, the thermostat
modulates the damper to the full-
open position when room temperature
is 1%2° or less than heating setpoint.

As room temperature rises to less
than 1%2° from setpoint, the
damper begins to modulate closed,

When room temperature is equal to
or greater than setpoint, the damper
is in the full-closed position.

E-3

Setpoint is 70°
Thermosta! is operating
in the cooling mode.

Reoom Damper
Temperature Position
71.5°

A

NNV A

70°

Setpoint is 70°
Thermostat is operating
in the heating mode.

Room Damper
Temperature Position
70°

N

-z

PR o

68.5¢



HEATING AND COOLING CYCLES

Zone demand for heating or cooling is calculated as the temperature difference between setpoint and
room temperature. A thermostat with a cooling setpoint of 76°F would have a 2° cooling demand if the

room temperature was 78°F.

Likewise, a thermostat with a heating setpoint of 72°F, but a room temperature of 70°F, would have a

2° heating demand.
4
? 1E i
A F I B N
coo. | HEAT
v R 4

When a thermostat has a heating or cooling demand of 1%2° or greater, that thermostat is defined as a

“caller",

Of all thermostats that are callers, one will be chosen as a ‘“‘reference”. The reference thermostat is al-

ROOM TEMP. 78"F
THEN
ZONE DEMAND = 2° Clg.

ZONE DEMAND = 2° Htag.

3 )
A |+ -
cooL l ; HEAT

-y <y 1 I
- ] c w |

L )
ROOM TEMP. = 70°F
THEN

ways in the zone of “greatest demand", and can change to a different thermostat as zone demand

changes. A new reference can be chosen every time a system communication occurs (approximately
once every 10-20 seconds). The reference is used to determine operation of the appropriate stages of

heating or cooling, and it remains a caller until it is within %2° of setpoint.

We need a reference ...
who has the greatest
demand?

I need 1 of
cooling.

E-4

| need 2.5 of | need 3 of
cooling. cooling so I'm the
\ reference.
fanh
\ v )
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BY-PASS SYSTEM

The By-Pass System is used in certain VVT applications where
fan air volume control is required. Where and when to use the
by-pass is discussed in the Application chapter.

The By-Pass System consists of three components ... the by-
pass controller, airflow sensor and by-pass damper.

BY-PASS
CLOSED

2

'IIIIIIII"
: ZONE

-0 | DAMPERS
T OPEN

AIRFLOW
SENSOR

The purpose of the by-pass is to
maintain minimum air volume
through the H/C unit and prevent
excessive static pressure in the
supply air ducts as zone dampers
modulate closed.

D-23

Sl
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BY-PASS
DAMPER

BY-PASS
CONTROLLER

OPEN

</ | BYPASS
MODULATES
S

ZONE DAMPERS
== —=— | MODULATE
CLOSED



BY-PASS CONTROLLER DISPLAY

By pressing the buttons on the front of the &
controller, the following information can be
displayed. ® L
SETPOINT POSITION
l
& ®
AIRFLOW oucT TEMPJ
.

BY-PASS CONTROLLER DISPLAY

1. BY-PASS DAMPER
POSITION:
From 00 (full-closed) to 60 (full-open).

(1
[
DAMPER POSITION

3. CONTROLLER SETPOINT: From 00 to 2047
counts. The counts are used as a reference number only and
do not necessarily reflect a quantitative measurement.

SETPOINT = 510 REFERENCE COUNTS
(example)

2. SUPPLY-AIR
TEMPERATURE IN
THE BY-PASS DAMPER:
From 30° to 180°F.

74.9°F AT
BY-PASS DAMPER

4. AMOUNT OF AIRFLOW: From 00 to 2047 counts.
The counts are used as a reference number only and do not
necessarily reflect a quantitive measurement.

D-24

(example)
AIRFLOW =
185 REFERENCE
COUNTS
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SYSTEM 10 1S A COMMERCIAL HVAC ZONE CONTROL SYSTEM THAT ALLOWS YOU TO TAKE A SINGLE
HEATING/COQOLING UNIT AND HAVE UP TO 18 SEPARATE ZONES. EACH ZONE IS CONTROLLED BY TS
OWN SPAGCE THERMOSTAT AND DAMPER MOTGR. THE SPACE THERMOSTATS ALSO SIGNAL THE LOGIC
PANEL AS TO HOW MANY ZONES ARE CALLING FOR HEATING AND / CR HOW MANY ARE CALLING FOR
COOLING. THE LOGIC PANEL THEN BRINGS CN THE CORRECT NUMBER OF STAGES OF HEATING,

SYSTEM 10

COOQLING OR ECONOMIZER.

o000 O0OO0OOQOO0O0OQOoO00 ooooonaoao

O

FEATURES

SCLID STATE LOGIC PANEL

STANDARD SYSTEM CONTROLS UP TO 10 ZONES (EXPANDABLE TO 18)

DESIGNED TO WORK WITH EQUIPMENT UP TO 30 TONS
THREE STAGE HEATING AND THREE STAGE COOQOLING CONTROL

ALL ZONE DAMPERS REMAIN OFPEN TO CIRCULATE AIR IF NO HEATING OR COOLING IS REQUIRED

MANUAL OR AUTOMATIC HEATING/GOOLING CHANGEOQOVER

EACH ZONE IS EQUIPPED WITH SLIDE SWITCHES TO ALLOW IT TO HAVE MORE AUTHORITY

(ADJUSTABLE)

EACH ZONE S EQUIPPED WITH AN OUTPUT TO CONTROL AUXILIARY HEAT

OCCUPIED/UNOCCUPIED CYCLE

WARM UP CYCLE

CONSTANT FAN ON OCCUPIED CYCLE

INTERMITTENT FAN ON UNOCCUPIED CYCLE

OVERRIDE TIMER FOR UNSCHEDULED USE OF BUILDING
ANTI SHORT CYCLE PRQOTECTION

MINIMUM ON/OFF TIME DELAYS

TIME DELAY BY-PASS SWITCH

LED (LIGHT) INDICATION ON ALL SYSTEM FUNCTIONS
PLUG IN TERMINAL STRIPS (FOR FAST, EASY SERVICE)
SYSTEM OUTPUTS ARE FUSED

TWO-WIRE FAILSAFE DAMPER MOTORS (SPRING RETURN OPEN} .
ALL LOW VOLTAGE WIRING

BENEFITS

IMPROVED SPACE COMFQRT
LOWER OPERATING COST
EASY TO INSTALL



SYSTEM 10

A TEN ZONE CDMMERCIAL TEMPERATURE & ENERGY CONTROL SYSTEM
(EXPANDABLE TO 18 ZONES)
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SEQUENCE OF OPERATION FOR SYSTEM 10

HEAT/ICOOL/AUTO SELECTOR SWITCH

THE SYSTEM WILL OPERATE IN THE AUTQ, HEATING QR COQLING MODE, DEPENDING ON THE REMOTE SELECTOR SWITCH
POSITION.

AUTO MODE

EACH ZONE !{S CONTROLLED BY ITS OWN SPACE THERMOSTAT AND MOTQRIZED DAMPER. ALL ZONE DAMPERS REMAIN
OPEN TO CIRCULATE AIR UNTIL THE DIFFERENCE BETWEEN THE NUMBER OF ZONES CALLING FOR HEATING AND THOSE
CALLING FOR COOLING REACHES A PRESET NUMBER (NUMBER IS ADJUSTABLE), THUS BRINGING ON THE FIRST STAGE OF
HEATING OR COOLING. THE ACTUAL NUMBER DIFFERENCE BETWEEN ZONES CALLING FOR HEATING AND THOSE CALLING
FOR COOLING DETERMINES THE CORRECT NUMBER OF STAGES OF HEATING, COCLING OR ECONOMIZER TO BE ENERGIZED.

HEATING MODE

EACH ZONE IS CONTROLLED BY ITS OWN SPACE THERMOSTAT AND MOTORIZED DAMPER. ALL ZONE DAMPERS REMAIN
OPEN TO CIRCULATE AIR UNTIL A SUFFICIENT NUMBER OF ZONE THERMOSTATS (NUMBER 1S ADJUSTABLE) SIGNAL THE
SYSTEM 10 LOGIC PANEL TO ENERGIZE FIRST STAGE HEATING, THE ZONES THAT ARE CALLING FOR HEATING WILL REMAIN
CPEN AND ALL OTHER ZONE DAMPERS WILL BE DRIVEN CLOSED. IF ADDITIONAL ZONES (NUMBER IS ADJUSTABLE) SHOULD
CALL FOR HEATING, THE SECOND STAGE OF HEATING WILL BE CYCLED ON AS REQUIRED, WHEN A SUFFICIENT NUMBER OF
STAGES OF HEATING HAVE CYCLED OFF, ALL ZONE DAMPERS RETURN TO THE OPEN POSITION. (SEE "LOGIC PANEL SLIDE
SWITCH SET UP INSTRUCTIONS' ON PAGE 4.)

COQLING MODE
THE COOLING SEQUENCE IS THE SAME AS THE HEATING SEQUENCE.

FAN OPERATION

FAN OPERATION IS CONSTANT DURING THE OCCUPIED PERICD. FAN OPERATION IS INTERMITTENT DURING THE UNOC-
CUPIED PERIOD.

UNQCCUPIED MODE

THE 7-DAY PROGRAM CLOCK CONTROLS THE QCCUPIED/UNCCCUPIED CYCLES. DURING THE UNOCCUPIED CYCLE, THE OUT:
SIDE AIR DAMPER WILL BE FULLY CLOSED. THE OCCUPIEDIUNOGCUPIED STAT WILL CYCLE THE UNIT TO MAINTAIN A REDUC-
ED SPACE TEMPERATURE IN THE HEATING MCOE AND MAINTAIN AN INCREASED SPACE TEMPERATURE IN THE COOLING
MODE. A 6:HOUR HAND WOUND TIMER CAN OVERRIDE THE 7.DAY CLOCK IF DESIRED.

WARM UP CYCLE

AT THE END OF THE UNOCCUPIED PERIOD, THE QUTDCOR AIR DAMPER WILL BE HELD CLOSED UNTIL THE WARM UP STAT
(LOQCATED IN THE RETURN AIR) IS SATISFIED,

AUXILIARY HEATING

THE SYSTEM 10 LOGIC PANEL HAS 10 SERARATE QUTPUTS TO CONTROL BASEBOARD AUXILIARY HEAT, ONE FOR EACH
ZONE. THE ZONE THERMOSTAT CAN ENERGIZE THE AUXILIARY HEATING ONLY (N THE OCCUPIED CYCLE AND ONLY IF THE

SYSTEM IS OPERATING IN THE COOLING MODE (IN OTHER WORDS, THE AUXILIARY HEATING IS LOCKED QUT IF PRIMARY
HEATING IS ON).

WEIGHTING CIRCUIT

A SPECIAL CIRCUIT, CALLED A WEIGHTING CIRCUIT, ALLOWS A ZONE THERMOSTAT TO HAVE ADDITIONAL INFLUENCE ON A
CALL FOR HEATING OR COOLING, SUCH AS MIGHT BE REQUIRED IN A CONFERENCE ROOM. THE ZONE THERMOSTAT CAN BE

PROGRAMMED FOR A WEIGHT OF UP TO 2, GIVING THE ZONE THERMOSTAT UP TO THREE TIMES THE NORMAL INFLUENCE
ON THE SYSTEM.



LOGIC PANEL SLIDE SWITCH SET UP INSTRUCTIONS

AUTO MODE (SELECTOR SWITCH SET IN AUTO MODE)

THE LOGIC PANEL HAS EIGHTEEN 2-POSITION SLIDE SWITCHES. THE DIFFERENCE BETWEEN THE NUMBER OF ZONES CALLING
FOR HEATING AND THOSE CALLING FOR COOLING DETERMINES THE NUMBER OF STAGES OF HEATING OR COOLING THAT WILL
BE ENERGIZED. FOR EXAMPLE, IF SLIDE SWITCH #2 IS SET TO THE ON POSITION AND TWO MORE ZONES ARE CALLING FOR
HEATING THAN ARE CALLING FOR COOQLING, THE FIRST STAGE HEATING WILL BE ENERGIZED, AND IF SLIDE SWITCH #4 IS SET TO
THE ON POSITION AND FOUR MORE ZONES ARE CALLING FOR HEATING THAN ARE CALLING FOR COOLING, THE SECOND STAGE
HEATING WILL BE ENERGIZED. THE SAME PROCEDURE APPLIES TO THE SETTING FOR THE THIRD STAGE. (THE PROPER SLIDE
SWITCH SETTINGS VARY, DEPENDING ON THE NUMBER OF ZONES AND THE SIZE OF THE EQUIPMENT WITH RESPECT TO THE
LOAD. WE SUGGEST THAT YOU USE THE CHART BELOW FOR YOUR INITIAL SWITCH SETTINGS. SLIDE SWITCH SETTINGS SHOULD,
HOWEVER, BE SET AS HIGH AS POSSIBLE AND STILL ALLOW FOR GOOD TEMPERATURE CONTROL. IF SLIDE SWITCHES ARE SET
TOO HIGH, ADDITIONAL STATES WILL FAIL TO PULL IN TO HANDLE THE LOAD)

HEATING MODE (SELECTOR SWITCH SET IN THE HEATING MODE)

THE SLIDE SWITCH NUMBER REPRESENTS THE ACTUAL NUMBER OF ZONES THAT MUST BE CALLING IN ORDER FOR THE HEAT TO
COME ON. FOR EXAMPLE, IF SLIDE SWTICH #2 IS SET TO THE ON POSITION, FIRST STAGE HEAT WiLL COME ON IF TWO ZONES ARE
CALLING FOR HEATING. IF SLIDE SWITCH #4 IS SET TO THE ON POSITION, SECOND STAGE HEAT WILL COME ON IF FOUR ZONES
ARE CALLING, ETC.

COOLING MODE (SELECTOR SWITCH IN COOLING MODE)
SAME AS FOR HEAT MODE EXCEPT THE SELECTOR SWITCH IS SET IN THE COOLING MODE.

INITIAL SLIDE SWITCH SETTINGS FOR CONTROL OF HEATING/COOLING STAGES

NUMBER OF ZONES PQOSITION OF POSITION OF POSITION OF
CONNECTED SLIDE SWITCH #1 SLIDE SWITCH #2 SLIDE SWITCH #3
3 (1) (2) ()
4 (1) (2) ()
5 (1) (2) ()
6 ’ (2) (3) ()
7 (2) (4) ()
8 (2) (4) (.
9 (2) (4) ()
10 (2) £5) ()
1 (2) (5) €
12 (2) (6) ()
13 (3) (6) { )
14 (3) (7) ()
15 (3) (7) {
16 (3) (8) ()
17 (3) (8) (I
18 (3) (8) { )

WEIGHTING CIRCUIT

EACH ZONE HAS TWO SLIDE SWITCHES. IF BOTH SLIDE SWITCHES ARE LEFT IN THE OFF POSITION THE STAT WILL HAVE A
WEIGHT OF ONE, THE SAME AS ANY STANDARD THERMOSTAT. IF #1 SLIDE SWITCH IS IN THE ON POSITION AND #2 SLIDE
SWITCH IS IN THE OFF POSITION, THE STAT WILL HAVE A WEIGHT OF TWO AND WILL HAVE THE SAME INFLUENCE ON THE
LOGIC PANEL AS IF TWO STATS WERE CALLING. IF BOTH SLIDE SWITCHES ARE IN THE ON POSITION THE STAT WILL HAVE A
WEIGHT OF THREE. (NO MORE THAN TWO OR THREE ZONES SHOULD BE SET UP USING A WEIGHT OF MORE THAN ONE,)



LOGIC PANEL TIME DELAY SCHEDULE

MINIMUM ONIOFF TIME DELAY

HEATING — 2 MINUTE MINIMUM ON TIME — 2 MINUTE Mit{iMUM OFF TIME
COOLING — 5 MINUTE MINIMUM ON TIME — 5 MINUTE MINIMUM OFF TIME
CHANGEOVER TIME DELAY

WHEN THE SYSTEM IS IN THE AUTO MODE, THERE IS A 3 MINUTE TIME DELAY TO PREVENT THE SYSTEM FROM SWITCHING
TOQO RAPIDLY FROM HEATING TO COOLING AND VICE VERSA.

—t



SPECIAL SYSTEM 10 INSTALLATION NOTES

“
HOT GAS BYPASS SHOULD 8E CONZIDERED ON MQST COMMERCIAL SYSTEMS.
INSTALL BYPASS DAMPER BETWEEN SUPPLY AND RETURN AIR DUCTS.

SIZE BYPASS DAMPER TO HANDLE 50% OF THE TOTAL SYSTEM C F M.

BYPASS DUCT TAKE-OFF SHOULD BE CUT IN AT LEAST 2 FEET DOWN STREAM FROM DISCHARGE OF
UNIT.

BRANCH DUCTS SHOULD BE SIZED FOR APPROXIMATELY 700 F P M.

BALANCING DAMPERS SHOULD BE INSTALLED AHEAD OF ALL ZONE CONTROL DAMPERS.

ZONE DAMPERS SHOULD BE INSTALLED 10 FEET BACK FROM DISCHARGE GRILL WHEN POSSIBLE.
USE INSULATED DUCT ON ALL BRANCH RUNS,

SYSTEM SHOULD BE WIRED USING THERMOSTAT CABLE AND ALL WIRES SHOULD BE TAGGED TO
MATCH THE PANEL TERMINAL NUMBERS.

LOCATE THE HEAT/COOIL/AUTO SWITCH, CLOCK OVERRIDE TIMER AND NIGHT THERMOSTAT IN A CON-
VENIENT AND CENTRAL LOCATION,

SYSTEM SHOULD BE BALANCED WITH ALL ZONE DAMPERS IN THE OPEN POSITION AND WIiTH BYPASS
DAMPER CLOSED.

SET BYPASS DAMPER ADJUSTMENT FOR PROPER STATIC PRESSURE.

BYPASS DAMPER SHOULD BE SET TO BYPASS NO MORE AIR THAN IS NECESSARY AND YET MAINTAIN
PROPER C F M ACROSS THE COIL AND A LOW NOISE LEVEL AT THE DISCHARGE GRILLS.

IF THE SYSTEM IS TO BE OPERATED IN THE AUTOMATIC MODE, THE SPACE THERMOSTATS SHOULD
NOT BE LEFT IN THE FULL HEAT OR FULL COOL POSITION, BUT SHOULD BE SET AT SOME AVERAGE
TEMPERATURE, SUCH AS 72 DEGRESS.

enerstat

Developed and manufactured by  U.S. Marketing

Valera Electronics Inc. - Valera Corporauon

5370 Canotek Road, Suite 103

QOttawa, Canada K1] 8X7 Bridge and Port Authory Bulding
TX - 0534899 - Qgdensburg, New Yok §3¢ay

Europe

Valera Europe B.V.
Verlaat 9

2439 XE Zevenhoven
Netherlands

Southeast Asia

Valera Corporation Australia Pty. Lid.

37 Benwerrin Drive,
Burwood East 3151
Victoria, Australia

8634-26M Prinled in Canada



enerstat

Introduces a new concept in heating/cooling
comfort and energy savings . . .

SLEEPING AREA [T
enerstat™ System 2 divides & controls
your home the way you live . ..

System 2 provides

the two zone solution

to residential / light
commercial zone conirol.

Wouldn't it be nice to build the home of your dreams without hav-
ing to worry about high energy costs for heating and cooling while
being able to maintain comfortable temperatures in all areas of your
home? The technology is possible ... it is here today!

Although lifestyles vary, a home is divided into two major areas: liv-
ing and sleeping. System 2 provides a two-zone solution to whole
house comfort. It works with your home central heating/cooling
system to efficiently and comfortably maintain the temperature in the
occupled area of the home while automatically lowering the
temperature in the unoccupied area. In many larger homes it can
eliminate the need for muitiple heating / cooling systems which can
save thousands of dollars in additional building, equipment, and in-
stallation costs.

System 2 is the affordable solution to home comfort and energy
savings.

Zone Control Dampers



enerstat’ | o

SYSTEM 2

A RESIDENTIAL / LIGHT COMMERCIAL ZONE CONTROL SYSTEM

(PROVIDES A TWO ZONE SOLUTION) -

HOW IT WORKS

IN THE CASE OF A RESIDENTIAL APPLICATION SYSTEM 2 TAKES A SINGLE
HEATING / COOLING UNIT AND CONTROLS IT IN SUCH A MANNER AS TO HEAT
OR COOL ONLY THE OCCUPIED HALF OF THE HOME AT ANY GIVEN TIME. THIS
IS ACCOMPLISHED BY THE PROPER PROGRAMMING OF THE THERMOSTATS
AND POSITIONING OF BOTH LIVING AREA AND BEDROOM AREA ZONE
DAMPERS TO CONTROL THE AMOUNT QF HEATING OR CQOLING DELIVERED
TO THAT AREA.

FEATURES

O USES EITHER SOLID STATE PROGRAMMABLE COR STANDARD
THERMOSTATS,

SOLID STATE LOGIC PANEL.

LOGIC PANEL CAN BE USED WITH HEAT PUMPS, GAS, OIL OR ELECTRIC
UNITS.

WILL CONTROL ONE OR TWO STAGE HEAT / COCL SYSTEMS.
AUTO OR MANUAL HEAT / COOL CHANGEOVER.

ANT| SHORT CYCLE PROTECTION.

TWQO-WIRE FAILSAFE DAMPER MOTORS (SPRING RETURN OPEN).
NO BYPASS DAMPER REQUIRED.

PLUG IN TERMINAL STRIP (FOR FAST EASY SERVICE).

LED {LIGHT) INDICATION ON ALL RELAYS.

ALL SYSTEM QUTPUTS ARE FUSED.

EASY TO INSTALL AND WIRE.

ALL LOW VOLTAGE WIRING.

ENEFITS

" SAVES ENERGY AND MONEY BY ALLOWING TEMPERATURE SETBACK N
THE UNOCCUPIED AREA WHILE MAINTAINING COMFORT IN THE
OCCUPIED AREA.

O PROVIDES IMPROVED HOME COMFOHT THROUGH THE USE OF
INDIVIDUAL AREA THERMOSTATS,

O SAVES ENERGY AND MONEY IN COLD WEATHER BECAUSE THE EXPEN-
SIVE ELECTRIC RESISTANCE HEAT wWiILL BE CN A MUCH SHORTER
PERIOD OF TIME. (HEAT PUMP SYSTEMS ONLY)

O SAVES DOLLARS BY ELIMINATING THE NEED FOR TWOQ SEPARATE
HEATING / COOLING SYSTEMS. (ESPECIALLY ON SMALL COMMERCIAL
BUILDINGS)

00 QUICK PAYBACK ON YOUR INVESTMENT BECAUSE OF THE UNIQUE
FEATURES OF SYSTEM 2.

SPECIFICATIONS

VOLTAGE REQUIREMENTS 1830 VAG = 10%
OPERATING AMBIENT RTO1NF
TEMPERATURE RANGE 0t0 550

oo

omoocooooopoQoao

DIMENSIONS 107x13% "x 134" (2552336%45mm)
SHIPPING WEIGHT APPROX. 6 LB. (2.7 kg)

WARRANTY CONDITIONAL ONE YEAR
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enerstat’
SYSTEM 2
LOGIC PANEL
HEATING
SINGLE- §TASE / MULTI-ETAGE COOLING
UNIT |
1
10 LIGHTS s
2¢ 17 D | W
39 wasaux ’--1’-01“ wa
40 > 19 Q| ¥1
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70 H=022
80 yisHev O 23 ]
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STAT QVERAD) (s} auvolns
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fh | wa 100 g
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::u Y1} o “zg 2 § s o | prOtm ZONE #1
2rva] o :3 Ao 0274-01 DAMPER
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COMPUTER WATCH 000 LIGHT [LEDY
NOAMAL WHEN SLASHING T
ZONE CONTROL SYSTEMS

SPECIFICATION GUIDE #oa1vA¢ unr,

THE CONTRACTOR SHALL FURNISH AND INSTALL AN ENERSTAT SYSTEM 2
SOLID STATE ZONE CONTROL SYSTEM (OR EQUAL) TO CONTROL THE SINGLE
ZONE PAGKAGED AIR CONDITIONER.

THE SYSTEM SHALL CONSIST OF:

{ ENERSTAT SYSTEM 2 LOGIC PANEL
2 ENMERSTAT PROGRAMMABLE THERMOSTATS
2 ENERSTAT DAMPER ! ACTUATOR ASSEMBLIES

REQUIREMENTS:
SOLID STATE LOGIC PANEL
AUTO / MANUAL - HEAT / COOL CHANGEOVER
TWO STAGE HEAT - TWO STAGE COOL CAPABILITY
ANT| SHORT CYCLE PROTECTION
LED INDICAT!ON (LIGHTS) ON ALL RELAYS
TERMINAL STRIPS MUST BE OF THE PLUG-IN TYPE FOR EASY SERVICING

LOGIC PANEL MUST WORK WITH EITHER PROGRAMMABLE OR STAN- -
DARD THERMOSTATS

TWO WIRE FAILSAFE DAMPER MOTORS i
IF QTHER THAN ENERSTAT SYSTEM 2 EQUIPMENT IS FURNISHED, IT MUST

MEET SYSTEM 2'S BASIC SEQUENCE OF OPERATION. -

Manufactured by U.8. Marketing .
Valera Elsctronic¢s Inc. Valera Corperation
5370 Canotek Road, Suite 103

8ridge and Port Authority Building

Ottawa, Canada K1J 8X7
TX - 053-4899 Ogdensburg, New Yerk 13669

Europe Southeast Asla

Valera Europe B.V. Vatera Corporation Australia Pty. Ltd.
Verlaat @ 37 Benwerrin Drive,

2435 XE Zevenhoven Burwaood East 3151

Netherlands Victoria, Australia

ATk PRINTFC IN "‘M"A"F’




SYSTEM 10 CCMPARISON R e
SYSTEM 10

SYSTEM 10 IS A COMMERCIAT, HVAC 7ZO0NF CONTROT, SYSTEM THAT ALLOWS YOU
TO TAKE A SINGLE HEATING/COOLING UNI? AND HAVE UP TO 18 SEPARATE
ZONES. EACH ZONE IS CONTROLLED BY ITS OWN SPACE THERMOSTAT AND
DAMPER MOTOR. THE SPACE THERMOSTATS ALSO SIGNAL THE LOGIC PANEL
AS TO HOW MANY ZONES ARE CALLING FCR HEATING AND/OR HOW MANY ARE
CALLING FOR COOLING. THE LOGIC PANEL THEN PUTS THE SYSTEM IN THE
PROPER MODE AND BRINGS ON THE CORRECT NUMBER OF STAGES OF HEATING,
COOLING OR ECONOMIZER.

OMNIZONE

OMNIZONE IS A COMMERCIAL HVAC ZONE CONTROL SYSTEM THAT ALLOWS EACH
ZONE TO BE CONTROLLED BY ITS OWN SPACE THERMOSTAT AND DAMPER MOTOR.
THE SYSTEM REQUIRES SEPARATE SPACE SENSORS (USUSLLY 4). THE SEN-
SOR WITH THE GREATEST DEMAND DETERMINES THE MODE OF OPERATION AND
THE NUMBER OF HEATING OR COCLING STAGES TO BE ENERGIZED. ALL COCL-

ING LOADS MUST BE SATISFIED BEFCRE THE SYSTEM CAN GC INTO THE HEAT-
ING MODE.

CARRIER VVT

CARRIER VVT IS A COMMERCIAL HVAC ZONE CONTROL SYSTEM THAT ALLOWS
EACH ZONE TO BE CONTROLLED BY ITS OWN SPACE THERMOSTAT AND DAMPER
MOTOR. THE THERMOSTAT WITH THE GREATEST DEMAND DETERMINES THE MODE
OF OPERATION AND A SENSOR LOCATED IN THE DISCHARGE AIR OF THAT SAME
ZONE CONTROLS THE NUMBER OF STAGES OF HEATING OR CCOLING. A MINIMUM
NUMBER OF ZONES MUST BE CALLING BEFCRE FIRST STAGE CAN COME ON (NUM-
BER ADJUSTABLE). '

TROL-A-TEMP

TROL~A-TEMP IS A COMMERCIAL HVAC ZONE CONTROL SYSTEM THAT ALLOWS
EACH ZONE TO BE CONTRCLLED BY ITS OWN SPACE THERMOSTAT AND DAMPER
MOTOR. CHANGEOVER IS ACCOMPLISHED BY EITHER A MANUAL SWITCH OR
AN OUTSIDE AIR THERMOSTAT. A CALL FRCM ANY ONE THERMOSTAT CAN
BRING ON BOTH STAGES OF HEATING OR COCLING.



SYSTEM 10

SOLID STATE PANEL - - - - = = ~ = = = = = YES
LED (LIGHT) INDICATION ON ALL OUTPUTS - - YES
PLUG IN TERMINAL.STRIPS (FOR FAST,

EASY SERVICE) - - = = = = = = = = = - - - YES
ALL SYSTEM OUTPUTS ARE FUSED - - - - - - - YES
THREE STAGE HEATING AND THREE STAGE

COOLING CONTROL - - - = = = - - - — - - - YES
ZQUIPPED WITH MANUAL AND AUTO HEAT/

CGCL CHANGEOVER - - - - = = — — .~ - — - - YES
EACH ZONE IS EQUIPPED WITH A SLIDE

SWITCH TO GIVE IT ADDITIONAL PRIORITY
(AUTHORITY) CVER THE OTHER ZONES _ _ _ _ _ YES
MINIMUM ON TIME - - - - = = = =~ = — - — - YES
MINIMUM OFF TIME - - - - — - — = - -~ - - — YES
TIME DELAY OVERRIDE CAPABILITY - - - - - - YES
CONTINUOUS FAN DURING CCCUPIED CYCLE - - - YES

INTERMITTENT FAN DURING UNOCCUPIED CYCLE - YES
AUXILIARY HEAT CONTROL OUTPUT - - ~ - - ~ - YES

WARM UP CYCLE - = — = = = = = = = = — — - YES

SYSTEM 10 COMPARISON

OMNIZONE

YES

SOME

NO

NO

AUTO
ONLY

NO
NO
YES
NO
YES
NO
YES

NO

CARRIER

YES

" NO

NO

NO

YES

NO

NO

YES
YES
NO

YES

NO

LOTTIAY

TRCL-A-TEMP

NO

NO

NO

NO

MO

NO

NO

NO
NO

NO



SYSTEM 10 . OMNIZONE CARRIER TROL-A-TEMP

OVERRIDE TIMER AT EACH STAT FOR

UNSCHEDULED USE OF BUILDING ——————— YES NO NO NO
SYSTEM TEST SWITCH - - = = = = = = = = - - YES NO YES NC'
TWO-WIRE FAILSAFE DAMPER MOTORS -
(SPRING RETURN OPEN) ~ - = — = = = = - - - YES NO NO NO
EITHER ROUND OR RECTANGULAR ,

DAMPERS ARE AVAJILABLE - - - — — = = — - - YES NO NG NG
ADJUSTABLE MINIMUM POSITION

ON DAMPERS - - - - - = = = = = - = = = - - YES YES YES NG
ALL LOCW VOLTAGE WIRING - - - - ~ = — - - - YES PN YES TES

EASY TO SERVICE BECAUSE ALL THE SCLID
STATE CIRCUIT BOARDS ARE LOCATED IN
LOGIC PANEL (NOT ABOVE CEILING) - - - - - YES NG NO

+<

It

SYSTEM CONTROL PANEL HAS A DESIGNATED
SET OF TERMINALS FOR EACH OF THE ‘
FOLLOWING OPTIONAL DEVICES: - - - - - - - YES NG NO NG
HOT DECK RESET
CGOLING LOCKOUT STAT
FAN AIR PROVING SWITCH
ENTHALPY CONTROL
WARM UP STAT
SEVEN DAY CLOCK
"OVERRIDE TIMER
UNOCCUPIED STAT
AUXILIARY HEAT

ALL INFORMATION ON THIS COMPARISON SHEET IS BELIEVED 70 BE ACCURATE.
IF YOU SHOULD FIND AN ERROR, PLEASE ADVISE.



SISTEMA

CENTRALIZADO OCE CONTROL DIGITAL
DIAGRAMA DE BLOQUES,

) COMPUTADOR
DIGITAL
NIVEL 3 L3
L3 L3 L3 L3
Co1i COI co!l col
NIVEL 2
L2
L2 L2 L2 L2
cDzZ coz coc coc
|
~ NIVEL 1
b | —®)
D
D E
v
€01 : CONTROLADOR DOIGITAL INTELIGENTE
CDC : CONTROLADOR DIGITAL DE CAMPO
COZ : CONTROLADOR DIGITAL DE ZONA
MA : MOTOR ACTUADOR
MV

: MOTOR VENTILADCR (PARTIR PARAR o STATUS)

FI1G.1



SISTEMA DE CONTROL MANEJADORA DE AIRE EXTERIOR.
N

cnz

| —

X
Xz_J

-
UMA EXTERIOR :SE CONECTA |
AL COMPUIAOOR&E;RAVES |
DEL ESQUEMA (M) DEL
PLANO N° 582 ,//)4

SISTEMA DE CONTROL PARA MANEJADORAS DE AIRE DE ZONAS INTERIORES Y PERIMETRALES--
(TIPICO PARA 4 ZONAS).

L2
\/ \/
_T_1|(z1) 73] (Z3)
cDZ ' cDZ
T2{{Z2) B (Z4)
M3 | (Z3)
I i ]
M M ¥
VAH YAC
DR g —
_ M& | (Z4)
DAMPER |
BY: PASS st M LHAP): M1|(2Z21)}
LSVDC
(*) EN LAS MANEJADORAS DE ZONAS PERIMETRALES ('?ﬁiq;%ﬁvo ‘
EL 'SET POINT' DE TEMPERATURA DEL AIRE DE PLENA) T
SUMINISTRO ES FUNCION LINEAL INVERSA DE LA !
TEMPERATURA DE AIRE EXTERIOR. M2 '(22)
FiG. 3




SISTEMA DE CONTROL BOMBAS DE CALOR._

_'_[ BBC. 1 _‘{ BBC.2 __‘_[ BBC.3 _‘.[ BBC.4 _L[ BBC.S _‘{: BBC.6

{ M i ' l>
SAH SaC RAH SAH SAC RAH RAC  SAH SAC RAH RAC SAH

SAH SAC  RMHRAC SAH SAC  RAH RAC SAC  RAH RAC
@) )
TRANSDUCER TRANSDUC
TDC TDC
e .
: 1 [
| SAH RAH H [ sac | DL,P { RAC
T T2 T3

L2
0-5 VvDC \
0-5vDC
0-5vVDC coc —
s
J
I: INTERFAZ SCCD/BBC (1NCORPORADO EN BBC) SAH: SUMINISTRO AGUA HELADA
M: MOTOR ACTUADOR SAC: SUMINISTRO AGUA CALIENTE
BBC: BOMBA DE CALOR RAH: RETORNO AGUA HELADA
CDC: CONTROLADOR DIGITAL DE CAMPO

RAC: RETORNO AGUA CALIENTE



Proyectos, Asesorias e

Westendarp y Miranda Asociados Ingenieria
Reginald Westendarp G. - Renato Miranda I. ' Aire Acondicionado,
Calefaccion,

Ventilacion,

Plantas Térmicas,
Frigorificos.

Control Automdtico

&.0 MODIFIEACIONES A LA PROPUESTA
{gue se desprenden del presente informe’

a) CLIMATIZACION

Debe trasladarse =21 suministro de los templadores de
control (reguladores de gaudal) indicados en 2! punto
2.10 del formato de presupuesto y especificados en el
punto 13 delas Especificaciones Tecnicas al provecto de
Control Centralizado.

L) CONTROL CENTRALIZADD

Debe verificarse gue los proponentes han  incluido
todos 1ps elementops de control indicados en los
diagramas adjiuntos. Fig. 1 & Fig. 4 y que incluyen el
gsuministro de templadores ademas de los accionamientos
vy motores de los mismos:

- Manejadora de Aire exterior {(fig.2)

— Manejadora de Aire para zonas interiores y perimeg
trales (fig.3)

— Conjunto de Bombhas de Calor {fig.4).

Se  incluve ademas un diagrama en blogue del sistema
general, gue muestra los niveles de control y la
categorizacidn de los distintos tipos de controladores
(fig.17. )

Sistema de conirol para manejadora de aire exterigr
(fig. 29

Las 2 manejadoras de aire exterior proporcionan  un
volumen constante de aire a una temperatura  también
ronstante. La partida y parada se hace por accion del
operador del computador o por programa semanal incluido
en 21 software del sistema. Un controlador cuyo
esgquema  se muestra en el plano 38%, (esg. M), actuara
figsicamente sobre la bobina del contador de partida del
nmotor correspondiente.

Providencia 1270, Of. 31 — Teléfonos: 2231164 -2237326 — Casilla 16172 — Santiago - Chile.



Proyectos, Asesorias e

Westendarp y Miranda Asociados Ingenieria
Reginald Westendarp G. - Renato Miranda I. Aire Acondicionado,
Calefaccion,

Ventilacidn,

Piantas Térmicas,
Frigorificos.

Cantrol Automadtico

Sistema de Control para Lombas de Calor {fig.4s

£1 esqguema  mostrado en la Tig. 4 s practicamente =1

mismo L =) muesstra an @l plano 5BZ, antas
mencianado, como esguema Q. S5 le ha incorporado,
solamente la conexidan entre el controladaor CDC v las
bombas de calor mediante el hus digital L1. Se muestra
ademas, graficamente la existencia de la interfaz
digital-analogica gque deben incluir las bombhas de
calar.

Fespectc de las bombas de recirculaciéon vy de los
vantiladores de las torres de enfriamiento para el agua
de los condensadores de los 2quipos aire acondicionado
de las salas de computacion, =1 sistema SCED contempla
control sobre la partida vy parada de las bombas de
recirculacidn vy accidn pasiva {monitoreo) del status
del wventilador de la torre, del equipo de aire
acondicionado dentro de la sala de computacidn v de la
temperatura v humedad relativa del recinto.

Nos permitimos recalcar que los proponentes deben
considerar un proyecto detallado de Ingenieria que
comprenda todos los componentes de hardware, su
interconeaxidn {recorridos, bandejas, cables) v el
zoftware necesario para producisr &l funcionamientao
descrito. Los planos y especificaciones de dicho
proyecto de detalle, de acuerdo a la marca ofrecida por
2l proponente favorecido, debe ser entregado a 1la 17O
para su aprobacion.

Deben inclair ensu prropuesta, tal Como esta
egspecificado, todos los costos gue demanda dicha
ingenieria tanto en el pals como en =1 extranjero vy los
gue resulten de el personal de ingenieros de la fabrica
para efectos de entrenamiento, puesta en marcha y
regulacidn del sistema.

Lo arteriormente expuesto, esperamos contribuva a

clarificar &l proyecto SCCD v permita a los proponentes
prasentar sus cotizacigrnas en mejor forma.

Providencia 1270, Of. 3t — Teléfonos: 2231164 - 2237326 — Casilla 16172 — Santiago - Chile



Proyectos, Asesorias e

Westendarp y Miranda Asociados | Ingenieria

Reginald Westendarp” G. - Renato Miranda |. Afre Acondicionado,
Calefaccion,
Ventilacidn,
Piantas Térmicas,
Frigorificos.
Control Automiético

ANEXDO

El Sistema de CLControl Centralizado, debes finalmente
actuar sobre sliementos terminales de control como lo son
dampetrs v valwulas de 2 v I vias,

-

A continuacidn s2 da la relacidn de valvulas de 2 v 3
vias., motores, actuadores, acoplamientos, etc., necesarios
para la instalacidn del sistema. Su provisioan e
instalacion debe ser hecha por 21 contratista del sistema

de control centralizado, con las siguientes excepcionacs:

— Instalacidn del cuesrpo de las valvulas de 2 v % vias. La
instalacidn de las valwvulas la harda el contratista de
Aire Acondicinadao. El suministro de las valvulas, asi
coma la instalacion del motor actwuwador, acoplamiento
etc. sera hecha por el contratista SCCD.

A. VALVULAS

FRIO CALOR
uMA  GFM p MODELO GPM p MODELD FPISD
(C.A.) (C.A.)

t 7.0 10°  VYHOAD-I 5.4 10 VSOAD 2 z
2 15.4 10°  V9OAD-4 12.1 10 VROAD-T z
I 19.7 167 YFOAD-4 17.0 10 YPOAD-4 z
4 12.9 107 VOOAD-3 10.3 10° YFOAD-3 z
5 16,6 10°  V90OAD-4 12,2 10" VPOAD-T z
& 19.0 137 Y9OAD-4 19.9 10 VEOAD-4 z
7 4.7 107 VOAD-2 1.b 10 VROAD-1  19F,
8 16.9 107 V90AD-4 6.6 10 VROAD-2  18F,
9 7.2 10° Y9OAD-4 12,0 10 VIOAD-I  1°F,
10 13.8 10°  Y9GAD-T 5.8 10 VFOAD-Z  1OF.
11 6.3 10" VF0AD-Z z.8 10 VP0OAD-1  1OF,
12 27.2 107 YSOAD-S 16.7 10 V90AD-4  1OF,
12 7.1 10 Y9OAD-I Iz 10° VROAD-1  ZOF.
14 19.4 137 Y9DAD-4 7.0 16 VS0AD-3  2OF,
15 12.7 107 VSOAD-3 4.9 107 VROAD-3  2OF,
14, 3.2 167 YFOAD-1 1.6 10 YoGAD—-1  ZOR,
17 13.5 167" VFOAD-3 b 10 VR0AD-2  ZOF,
18 5.7 167 YSOAD-2 z.1 10° VOOAD-1  2OF.
19 67.1 107 VIOAA-Z6 463 10 VRORA-ZS  2OP,
20 13,6 107 Y90AD-3 9.0 10 VROAD-Z  IPF.

Providencia 1270, Of. 31 — Teléfonos: 2231164 - 2237326 — Casilla 16172 — Santiago - Chile



Westendarp y Miranda Asociados

Proyectos, Asesorias e
Ingenieria

Reginald Westendarp G. - Renato Miranda |I.

Aire Acondicionado,
Calefaccion,
Ventilacién,

Plantas Térmicas,
Frigorificos.
Control Automatico

uMA GFM

FRIO

(C.A.)

MODELO

GFM

CALOR

p
(C.A.)

MODELO FISO

47
48
a9
=0
51

A
s

oo

i ()
4
55
S
¥
=8
=59
&0

-

o

\ Ll & = = =
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e
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6ol 1 1
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16T
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YIOAD-4
VOAD-2
YPOAD-2
VOAD-4
VIOAD-4
VPOAD-Z
VIOAD-Z
VPOAD—4
YSOAD-4
VPOAD-2
VOAD-3
VIOAD-4
YSOAD-4
V9OAD-2
YIOAD-2
V5OAD-4
YIOAD-4
VFOAD-2
V90oAD-4
VIOAD-4
VIOAD~2
VPOAD- 1
YGOAD -4
YIOAD~4
Y9OAD- 1
V9OAD-2
VFOAD-4
VSOAD-4
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VIOAD-4
VFOAD-2
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1
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VGOAD- ZOF,
YROAD- I0F,
VIOAD~ IOF,
VPOAD- IOF,

VIOAD-
VROGAD—-
VROAD-
VROAD—
VIOAD—

ZOF,
40F,
40p,
40F,
4eF,

VIOAD- 5OF.
YIOAD- SOF,
VEOAD- 5OF,
YOAD- 5OF .

VROAD~
VIOaD~-
YFOAD~-
VROAaD~—
VGOAD—
VROAD—
Y2OAaD—-
VFOAD—
VROAD—
VeOaD-—
YSOAD—
VROAD—
VROAD—
VSOAD~
YROAD—
VFOAaD~
VROAD—
VGOAD -~
YIOAD—
VeOaD- 119pP,
YROAD— 119pF,
VROaD-Z 119,
YROaD—-1 119 .
YSOAD-1 1299,
VROAD-Z 1Z29P.
VSOAD-Z 129,
YPOAD-1 129p.,

HEAF
&5°9P.
&9F .
&OP.
792
79
72P.
79F .
89F.
89F.
8°F.
b AS o
ol o
FOF .
99,
10°P,
109F,
109P.
1O9F,
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Reginald Westendarp G. - Renato Miranda I. Aire Acondicionado,

Calefaccidn,
Ventilacién,

Plantas Térmicas,
Frigorificos.

Control Automético

FRID CALOR
uMA  GPM p MODELO GPM p MODELD PISO
(C.A.) (C.A.)
61 &1 10 Y90A/D-Z 1.8 10 VGOAD-1  1TOF,
62 17.2 107 Y9oAD-4 8.7 10 YHoAD-3  LEOR,
6% 15,2 107 Y90AD-4 8,7 167 VSOAD-3  LIOF,
54 5.9 107 Y90aD-2 1.8 10° veoaD—1  139F,
65 A.b 10° Y90AD-2 1.9 10° VS0AD-1  14°F,
&6 13.3 107 YF0AD-3 7.0 10 VOOAD-3  149F,
87 14.4 107 Y908D-4 8.0 10° VSOAD-3  149F,
68 5.9 16" VS0AD-2 2.3 10° VRoAD-1  149F.
69 5.9 107 VY9oaD-2 1.8 10° VIOAD-1  1SOP.
7O 16.5 107 V90AD-4 8.0 10° VooaD-3  159F.
71 140 10" Y9OAD-4 8.5 10 vooap-3 159,
72 5.9 107 VYR0AD-Z 2.3 10° VOOAD-1  15°F.
73 E.7 10°  V90AD-1 1.8 107 YOoAD~1  16°F.
Fa o 22, 107  Y90AD-4 i1.8 107 VGOAD-T  1469F,
75 20L& 107 vooaD-4 12,0 - 107 VOOAD-T  14PF.
7a 3.7 107 Y90aD-1 1.8 10 VP0aD-1  14°F.
77 3.8 107 V90AD-1 1.1 107 VooaD-1  179F.
78 15.8 107 Yo0AD-4 8.3 107 VROAD-3  179F.
79 14.8 10 JFOAD—4 = 1O VooaD-3  179F,
BO 5.8 167 U9DAD-1 1.1 10 V50aD-1  179F,
81 .8 10°  VQOAD-1 1.1 10° VR0AD-1  189F,
82 15.8 10" YQ0AD-4 8.7 10° VooaD-I  189F.
8% 14.8 107 Y20AD—4 = 107 VooaD-T  189P,
84 .8 107 YS0AD-1 1.1 107 VS0AD-1  18OF,
85 7.8 107 YROAD-3 2.1 107 YRoAD-1  199F.
@4 18.7 10  Y90AD-4 10,2 10 YYOAD-Z  199F.
87 14.9 107 V90aD-4 10,3 10° V90AD-3  199F,
88 7.1 107 Y90AD-3 2. 10 VonaD—1 199F.
89 23. 10 Y9DAD—4 .0 107 VROAD-3  ZOCF,
9O 19.4 107 \V90AD-4 T3 10 VGOAD-T  ZOOF,
21 94 107 YPOAA-T 94 10 vooan~7  219F,
92 94 107 Y90AA-7 94 107 Yonaa-7  219F,
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Westendarp y Miranda Asociados

Proyectos, Asesorias e
Ingenieria

Reginald Westendarp G. - Renato Miranda |.

LlLas valvulas del aszoci

Aire Acondicionado,
Calefaccion,
Ventilacion,

Plantas Térmicas,
Frigorificos.
Control Automadtico

adas & la operacidn de las bombas

de calor son:

ar Valvula 3 vias mezcladora (en retornod

Caudal p 242 GFM

Caida presidon en valwvuala: 2 psi.

Cantidad s o

Modelo : VFODE-9 o similar
Fabricante ;o JOHMEO0M CONTROLS 0O SIMILAR.
by VMalvula I vias divercente (en el surtidor)

Caudal r 242 GFM

Caida presion en valvula: 2 ps1

Cantidad : &

Modelo : VRPOCA-T o similar
Fabricante : JOHMNSO0N CONTROLS D SIMILAR.
o) Malvala 2 vias (by-pass entre colectores)

Caudal 1000 GFM

Calda presidn en valvula: Z0 psi1

Cantidad 3 2

Modelo VPOAA-9 o similar

Fabricante

JOHNSON CONTROLS 0 SIMILAR.

iy CONTROLADORES

a) Controlador de valvula bv—-pass en _colectores
fAocidn switch SFDT (Flotante)
Rango presion diferencial: 8 a 60 psig
Diferencial d= switch : 2 psis

Cantidad g 2

Modelo : F747A-2 o similar

Fabricante

by Controlador de damper

¢ JOHMSON CONMTROLS 0 SIMILAR

de by-pass en UMAS interiores

AcCclion de control
Fango presidn diferencilal
sensitividad =n

set point

: Froporcional
: O a 3" c.aas

minimo: 2.04" c.a.
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Westendarp y Miranda Asociados

Proyectos, Asesorias e
Ingenieria

Reginald Westendarp G. - Renato Miranda I.

Cantidad
Modelo
Fabricante

C. MOTORES ACTUADORES

ar) Motor actuadcr

proporcional

Aire Acondicionado,
Calefaccion,
Ventilacidn,

Plantas Térmicas,
Frigorificos.
Control Automatico

R0

FESOARE~-1 o similar
JOHNSON COMTROLS O SIMILAR.

(8in resorte de regreso,

Torgue
VYoltaje aC
Carrera alj

Cantidad
Modelo
Fabricante

i
X.-f
[}

o) Tara

= g8  =za

u

Contrrcladora par

para valvulas de UMAD)

33 lb—in
24
&5 a 270w

184

MLZOXGA~]1 o similar
JOHMSON CONTROLS 0 SIMILAR.

a2 Motor Actuador

Cantidad
Modelo
Fabricants

B

"

184
RBIHAA-L o similar
JOHNMSON CONTROLS O SIMILAR.

MOTA: La taraeta controladora ests relacionada directa
mEnte Con la =zefal de control proveniente del
controlador de  zona, qgue Torma parte del Sistema
Centralizado de Comtrol Digital (SCCD:.

o) dcoplanmiento

Motor-Yalvula

Cantidad
HModelo
Fabricante

) Transformaloer

Voltaie
Fotencia
Frecuencia

Cantidad
Modelo
Fabricante

ra  ae

124
YR2O0EBD~-1 o similar
JOMNSDN CONTROL O SIMILAR.

240724
40 VA

S0/60 Hz

YAC

134
Y6HOBS—~1 o similar
JOHHSON CONTROLS 0 SIMILAR.

r
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; . Proyectos, Asesorias e
Westendarp y Miranda Asociados ingenterte

Reginald Westendarp G. - Renato Miranda |I. Aire Acondicionado,
Calefaccion,
Ventilacién,
Plantas Térmicas,
Frigorificos.
Control Automatico

=) Motor Actuador (5in resorte  de regresoc, para valvualas
de I laz "bombas de calor")

Torgus z S50 lb=in

Yoltagse » 24 VAl

Carrera ajustable : 45 a 270e

Cantidad s 12

Modelo o MIZ0CGEA~1 o similar

Fabricante : JOHMSON COMTROLS O SIMILAR.

NOTAE: Estos motores tienen tarijieta controladora RBLICAA-1,
que  acepta sefal desde controlador de campo gue
forma parts del Sistema Centralizado de Control

Digital (SCLDY .

fr) fAcoplamiento Motor-Yalvula

Cantidad 12
Modelao r Y2ROERD—-1 o similar
Fabricante JOHNSON CONTROLS 0O SIMILAR.

g) Transformador

Yoltaje : 240724 VAC
Fotencia 40 VA
Frecusnoia : S0/60 H=

Cantidad
Modelo
Fabricante

12
YHIES-1 o similar
JOHMSON CONMTROLSE O SIMILAR.

My Motor asctuador OMN0FF (Sin resorte de regreso, para
by—pass de colectores)

Torgus t o ILbh=im

Yoltaie : 24 VAl

Carrera ajustabls r 45 a 270

Cantidad s

Modelo : MIZOAGA-1 o =imilar
Fabricamte : JOHMSONM CONTROLS O SIMILAR.

1) Acoplamiento HMotor-Damper

-y

Cantidad 5
Modelo : YZODAB-Z o similar
Fabricante : JOHNSON CONTROLS O SIMILAR.
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' ' ‘ Proyectos, Asesorias e
Westendarp y Miranda Asociados Ingenieria

Reginald Westendarp G. - Renato Miranda |. . Aire Acondicionado,
Calefaccidn,
Ventilacion,
Plantas Térmicas,
Frigorificos.
Control Automadtico

31 Transtormador
Yoltage : ZS0/24 VAC
Fotencia oA VA

Frzcuencoia 5/80 He

2

Y&HERS-1 o zimilar
JOHMSON COMTROILS 0 SIMILAR.

Cantidad
Modelo
Fabricante

5z e23

aa

k) Motor Actuador Proporcional (Sin resorte de  regreso,
para damper de by-pass =n UMAS:

Torgus 8 35 lb—in
Yaltade s B4

Carrera ajustable &5 a 2T

Cantidad
Modelo
Fabricante

S0
MLIZ20XGA—1 o =imilar
JOMNSON CONTROLS 0 5IMILAR.

LT 2T BT

LY Tarijeta controladora para motor actuador

i

Cantidad :
Modeslo ¢ R8IHAA-L o similar
Fabricante ¢ JOHNSON CONTROLS D SIMILAR.

Q0

MOTA: La tarieta controladora esst&é directamente relacig
mada con 21 controlador gue le snvia la seffal  de
corntral. El controlador forma parte del sistema
centralizade de control digital (S5CCD).

m) Acoplamiento motor damper

Cantidad . 90

Modelo : YZ20DAR-Z o similar
Fabricante ¢ JOHNSON CONTROLS O SIMILAR.
iy Transformador

Yoltaje r 240/,24 VYAC

Fotencia : 40 VA

Frecusncia 1 50/50 Mz

Cantidadg r RO

Modelo : Ya43BS-1 o similar
Fabricantes : JOHNSGCN CONTRDOLS 0O SIMILAR.
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Westendarp y Miranda Asociados

Proyectos, Asesorias
Ingenieria

Reginald Westendarp G. - Renato Miranda I.

Dy VALVULAS 3

Aire Acondiecionado,
Calefaccion,
Ventilacion,

Plantas Térmicas,
Frigorificos.
Control Automatico

VIAS ON/OFF PARA FAN COILS

&) BIs0D ZoCplOs (FCi, FLCZ, FC3, FLC4, Figil, FCby FE7; FEBs
FC? ¥ FC1O)

Cantidad 2 20 (frioc y calor)

Modelo r VEO-Z04 o similar

Fabricantea : JOHMSON CONTROLS 0O SIMILAR.

) EISE 58 i FE1i, FE1Z, FC135, FL14; LIS, FClé, FCIZ,
FEi8)

Cantidad : 1é& (Frio y Calor)

Modelo : MBO-Z09 o similar

Fabricante : JOHMSON COMTROLS O SIMILAR.

c) Termostatos

para Fan Coils

Farmgo :
Control Velooidad g
Operacidn

Cantidad s
HModelo H
Fabricante -

@) Egquipos de Computacidn

z2) Interruptor

de flujo de agusa

10 a I2=L
Baija — media -
Auto—off

alta

18
e

2ZB-1 o similar

JOHNSON CONTROLS D SIMILAR.

{water flow switch?

Cantidad
Flodelo 4
Fabricante g

f)y Torres de Enfriamiento

FelEE-11 o similar
JOHNSON CONTROLS O SIMILAR.

Termostato ON/OFF para control del ventilador
Cantidad g 2

Modelo r A7Z2CE-1 o similar
Fabricante : JOHNSON CONTROLS O SIMILAR.
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