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iUkUkU$2)30(4#$5($@C&0*C-$5($@C4F*(3C*(3$=S/C4$5($>C*&)--CUUUQei

iUmU$ 2)30(4#$5($@C&0*C-$5($>d&(-$@C&0)&1CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QlQ

iUiU$ O)3(XC$5($@C&0*C-$5($,30#/)8&$5($ZC4D(CUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qni

iUjU$ O)3(XC$5($@C&0*C-$5($2#-#$5($=cH1)&#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qnn

iUjUQU$ O)3(XC$5($@C&0*C-$5($@C&5(&3#5C*(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QRm

iUjUkU$ O)3(XC$5($/C&0*C-$5($K-#*4#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QRi

iUjUmU$ O)3(XC$5($A*C0(//)C&(3$5($@C&0*C-$S$K**#&H1(

K10C4c0)/CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUkgg

iUjUiU$ A1*'#5C*$5($I#3(3$&C$@C&5(&3#D-(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kgi

iUjUjU$ 2)30(4#$5($2)&/*C&)V#/)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kgl

iUeU$ O)3(XC$5($@C&0*C-$5($@c4#*#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kQe

iUlU$ O)3(XC$5($@C&0*C-$5($2)30(4#$5($2#-$=1(*#UUUUUUUUUUUUUUUUUUUUUUUUUUUkki

iUnU$ O)3(XC$5($@C&0*C-$5($=cH1)&#3$5($Y)(-CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kmQ

iURU$ O)3(XC$5($2)30(4#$5($=C&)0C*(C$5($>(4F(*#01*#UUUUUUUUUUUUUUUUUU kie

jU$ @<66,@@%[:$O,$;K@><6$O,$A<>,:@%KUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU keg

jUQU$ K&c-)3)3$5($@#F#/)5#5(3$5($-C3$@#F#/)0C*(3UUUUUUUUUUUUUUUUUUUUUUUUUUUkeg

jUkU$ O)3(XC$5(-$2)30(4#$5($@C**(//)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUklg

jUmU$ 6(31-0#5C3$<D0(&)5C3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUklQ

eU$ AJ,2>K$,:$=K6@YK$O,"$2%2>,=KUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kln

eUQU$ :C*4#3$#$2('1)*$(&$-#$,T(/1/)8&$5($1&#$%&30#-#/)8&$,-./0*)/#Ukln

eUkU$ A#3C3$F#*#$-#3$A*1(D#3$5($1&#$%&30#-#/)8&$,-./0*)/#UUUUUUUUUUUUUUknQ

eUmU$ A*CD-(4#3$,&/C&0*#5C3$S$A*CD-(4#3$2C-1/)C&#5C3UUUUUUUUUUUUUUU knj



@<:@"J2%<:,2$L$6,@<=,:OK@%<:,2UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU knR

KA?:O%@,2UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kRQ

Z%Z"%<I6K;fKUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU mgm
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ABREVIATURAS

A
H P
BHP
cm

“c
*F
HZ
h
KA
Kg
KV
KVA
KW

I b
psia
psi
MBH
MHz
MVA
m
m a
mm
min
n
’ , pie
cfm
” 1 plg
rpm
seg.
T R
Btu
Btuh
V
V ca
V cd
watt

Amperios
Caballos de Fuerza
Caballos de Fuerza al eje
Centímetros
Grados Centígrados
Grados Fahrenheit
Hertz (cilcloskegundo)
Horas
Kiloamperio
Kilogramo masa
Kilovoltio
Kilovoltio amperio
Kilowattios
Libras masa
Libras/pulgada2  Absolutas
Libras/pulgada2  Manómetro
Mega Btulhora
Mega Hertz
Megavoltio amperio
Metros
Miliamperios
Milímetros
Minuto
Ohmios
Pie
Pies cúbicos por minuto
Pulgadas
Revoluciones por minuto
Segundos
Toneladas de Refrigeración
Unidad Térmica Británica
Unidad Térmica Británica Hora
Voltios
Voltios Corriente Alterna
Voltios Corriente Directa
Wattios
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SIMBOLOGíA

C

E f
F

f  P
fPl
fP2
H
HP
I

P
P
Q
S
T
U

v
w

Calor especifico
Eficiencia
Factor de KW para saber los OVAR
Factor de Potencia
Factor de Potencia Inicial
Factor de Potencia Final
Entalpia
Potencia del Motor
Corriente Eléctrica
Presión
Potencia
Cantidad de Calor
Entropía
Temperatura
Energía Interna
Volumen
Voltaje
Trabajo Mecánico



G./*#!'/!'0*B$)&"

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''Ac'U

;)'1*#$QUQ$ $ $O)#'*#4#$,3H1(4c0)/C$Kb$5($1&$4C0C*$ 0.*4)/CW$Zb$5($1&

4C0C*$7*)'C*+7)/CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kR

;)'1*#$QUk O)#'*#4#$ 5($ ;-1TC$ ,30c&5#*$ 5($ 1&$ 2)30(4#$ h#FC*N

@C4F*(3)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmm

;)'1*#$QUm @)/-C$,30#&5#*$h#FC*N@C4F*(3)8&$(&$(-$O)#'*#4#$A*(3)8&

,&0#-F)#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU mm

;)'1*#$QUi O)#'*#4#$ A*(3)8&$ ,&0#-F)#$ F#*#$ 1&$ 2)30(4#$ 5($ 5C3

,0#F#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUme

;)'1*#$QUj 2)30(4#$5($5C3$,0#F#3$/C&$5C3$,B#FC*#5C*(3$#$O)30)&0#3

>(4F(*#01*#3$S$,&7*)#5C*UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU me

;)'1*#$QUe @C4F*(3C*$>+F)/C$5($A)30C&(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmn

;)'1*#$QUl @C4F*(3C*$5($A)30C&(3$5($OCD-($,0#F#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUig

;)'1*#$QUn @C4F*(3C*$@(&0*)71'CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUii

;)'1*#$QUR @C4F*(3C*$5($A#-(0#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU ii

;)'1*#$QUQg @C4F*(3C*$5($>C*&)--CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU ie

;)'1*#$QUQQ @C&5(&3#5C*$,B#FC*#0)BCUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU iR

;)'1*#$QUQk hc-B1-#$5($,_F#&3)8&$>(*4C30c0)/#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUjk

;)'1*#$QUQm ,B#FC*#5C*(3$/1SC$=(5)C$5($>*#&37(*(&/)#$(3E$K$K)*(W$Z



"+H1)5CW$@$AC*$@C&0#/0CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUjj

;)'1*#$QUQi 2)30(4#$ %&1&5#5C$ (&$ 1&$ ,B#FC*#5C*$ 5($ 2(*F(&0+&$ 5(

>1DC3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU jl

;)'1*#$QUQj %&30#-#/)8&$ >+F)/#$ 5($ 1&$ 2)30(4#$ 5($ 6(7*)'(*#/)8&$ /C&

@)*/1-#/)8&$FC*$ZC4D#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUjR

;)'1*#$QUQe O)3(XC$@c4#*#$5($=#&0(&)4)(&0CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU ek

;)'1*#$kUQ JD)/#/)8&$5($,H1)FC3$(&$2#-#$5($=cH1)&#3UUUUUUUUUUUUUUUUUUUUUUU nl

;)'1*#$kUk JD)/#/)8&$5($,H1)FC3$(&$2)-C$5($Y)(-CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Rg

;)'1*#$kUm @C*0($5($O)3(XC$5($@c4#*#$5($=#&0(&)4)(&0CUUUUUUUUUUUUUUUUUUURm

;)'1*#$kUi O)30*)D1/)8&$5($-C3$,H1)FC3$(&$-#$2#-#$5($A*C51//)8&UUUUUUUUURj

;)'1*#$kUj O)#'*#4#$5($%&0(*/C&(_)C&(3$=(/c&)/#3W$,_0(*)C*$2#-#$5(

=cH1)&#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Rn

;)'1*#$kUe O)#'*#4#$ 5($ %&0(*/C&(_)C&(3$ =(/c&)/#3$ (&$ 2#-#$ 5(

=cH1)&#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU RR

;)'1*#$kUl O)#'*#4#$5($%&0(*/C&(_)C&(3$(&$2#-#$5($A*C/(3CUUUUUUUUUUUUUUQgg

;)'1*#$mUQ O)#'*#4#$J&)7)-#*$K-)4(&0#/)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQQg

;)'1*#$mUk O)#'*#4#$J&)7)-#*$A*CS(/0C$ΙUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQQQ

;)'1*#$mUm O)#'*#4#$J&)7)-#*$A*CS(/0C$ΙΙ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQQk

;)'1*#$mUi O)#'*#4#$J&)7)-#*$A*CS(/0C$ΙΙΙ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QQm

;)'1*#$mUj 2)4DC-C'+#$5(-$O)#'*#4#$J&)7)-#*UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QQi

;)'1*#$mUe O)3(XC$5($K/C4(0)5#$(&$K-0#$>(&3)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQQl

;)'1*#$mUl O)3(XC$5($21D(30#/)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qkk



;)'1*#$mUn JD)/#/)8&$ 5($ -#3$ Z#**#3$ 5($ O)30*)D1/)8&$ (&$ (-$ >#D-(*C

A*)&/)F#-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qkl

;)'1*#$mUR JD)/#/)8&$ 5($ ,-(4(&0C3$ (&$ (-$ >#D-(*C$ 5($ O)30*)D1/)8&

A*)&/)F#-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qkn

;)'1*#$mUQg O)3(XC$5($A1(*0#3W$2(X#-)V#/)8&$S$4#&5C$5(-$>#D-(*C$5(

O)30*)D1/)8&$A*)&/)F#-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QkR

;)'1*#$mUQQ O)3(XC$ 5($ >#D-(*C$ 5($ @C&0*C-W$ @C&'(-#/)8&$ FC*$ 2#-

=1(*#UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQmk

;)'1*#$mUQk O)3(XC$5($>#D-(*C$5($@#F#/)0C*(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qmi

;)'1*#$mUQm >#D-(*C3$5($K**#&H1($O)3(X#5C3$FC*$6K=$%&5130*)(3UUUUUUUU Qmj

;)'1*#$mUQi ,T(4F-C3$5($%&30#-#/)C&(3$,-./0*)/#3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQig

;)'1*#$mUQj O)3(XC$5($6(/C**)5C$5($@C&51/0C*(3$F#*#$-C3$A*CS(/0C3$ΙW

ΙΙ $S$ΙΙΙ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qim

;)'1*#$mUQe O)7(*(&0(3$;C*4#3$5($6(/C**)5C$5($@C&51/0C*(3UUUUUUUUUUUUUUU Qii

;)'1*#$iUQ$K O)#'*#4#$5($2(X#-(3$O)')0#-(3$5(-$=)/*CF*C/(3#5C*$6rZ

%%$A-13UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QiR

;)'1*#$iUQ$Z O)#'*#4#$5($2(X#-(3$O)')0#-(3$5(-$=)/*CF*C/(3#5C*$6rZ

%%$A-13UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qjg

;)'1*#$iUk O)#'*#4#$5($2(X#-(3$K&#-8')/#3$@C4F*(3C*(3$;*)/sUUUUUUUU QjQ

;)'1*#$iUm JD)/#/)8&$ 5($ ,-(4(&0C3$ 5($ @C&0*C-$ (&$ 1&$ @C4F*(3C*

;*)/s$5($>C*&)--CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qjk

;)'1*#$iUi O)#'*#4#$ 5($ @C&0*C-$ 5($ K**#&H1($ 5($ =C0C*(3$ 5(



@C4F*(3C*(3$;*)/s$5($>C*&)--CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQjR

;)'1*#$iUj @C&(_)C&(3$ 5($ @C&0*C-$ (&0*($ =)/*CF*C/(3#5C*$ 6rZ$ %%

A-13W$ >#D-(*C$ 5($ K**#&H1($ S$ >#D-(*C$ 5($ O)30*)D1/)8&

A*)&/)F#-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qeg

;)'1*#$iUe O)#'*#4#$ 5($ @C&(_)C&(3$ 5(-$ =)/*CF*C/(3#5C*$ =LA6<N

qQUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQej

;)'1*#$iUl O)#'*#4#$5($@C&0*C-$5($@C4F*(3C*$@<A$iUUUUUUUUUUUUUUUUUUUUUUUU Qee

;)'1*#$iUn O)#'*#4#$5($@C&0*C-$5($@C4F*(3C*$@<A$jUUUUUUUUUUUUUUUUUUUUUUUU Qel

;)'1*#$iUR O)#'*#4#$ 5($ @C&0*C-$ ZC4D#$ 5($ K'1#$ ,&7*)#4)(&0C

@C4F*(3C*(3$@<A$i$S$@<A$jUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qen

;)'1*#$iUQg :C4(&/-#01*#$O)#'*#4#3$5($@C&0*C-$@<Ai$S$@<A$jUUUUUUUUU QeR

;)'1*#$iUQQ =(&d$5($ %&'*(3C$5($ -C3$A#*c4(0*C3$5(-$=)/*CF*C/(3#5C*

=LA6<$hUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qlk

;)'1*#$iUQk @C&(_)C&(3$ 5($ -#3$ 2(X#-(3$ K&#-8')/#3$ (&$ 1&

=)/*CF*C/(3#5C*$=LA6<$h$5($=S/C4UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qlm

;)'1*#$iUQm O)#'*#4#$5($2(X#-(3$O)')0#-(3$=)/*CF*C/(3#5C*$=LA6<

hUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQli

;)'1*#$iUQi JD)/#/)8&$ 5($ ,-(4(&0C3$ 5($ @C&0*C-$ (&$ 1&$ @C4F*(3C*

=S/C4$5($>C*&)--CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQlj

;)'1*#$iUQj O)#'*#4#$ 5($ @C&0*C-$ 5($ K**#&H1($ 5($ =C0C*(3$ 5(

@C4F*(3C*$=S/C4$5($>C*&)--CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQle

;)'1*#$iUQe @C&(_)C&(3$5($@C&0*C-$(&0*($=)/*CF*C/(3#5C*$=LA6<$hW



>#D-(*C$5($K**#&H1($S$>#D-(*C$5($O)30*)D1/)8&$A*)&/)F#-UUUU Qll

;)'1*#$iUQl O)3(XC$5($;1(*V#$>d&(-$,3F)*#-$LC*sUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QnQ

;)'1*#$iUQn O)#'*#4#$5($2(X#-(3$5($2#-)5#$A"@$>d&(-$,3F)*#-UUUUUUUUUUUU Qnk

;)'1*#$iUQR O)#'*#4#$5($2(X#-(3$5($,&0*#5#$A"@$>d&(-$,3F)*#-UUUUUUUUUUQnm

;)'1*#$iUkg 6('1-#/)C&(3$>+F)/#3$5($@C&0*C-$5($:)B(-$(&$1&$2)30(4#

5($6(/)*/1-#/)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU Qnl

;)'1*#$iUkQ 2)30(4#$ 5($ 6(/)*/1-#/)8&W$ ,30#/)8&$ 5($ ZC4D(CW

JD)/#/)8&$5($,-(4(&0C3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QnR

;)'1*#$iUkk O)3(XC$ 5($ @C&0*C-$ ,30#/)8&$ 5($ ZC4D(CW$ 2)30(4#$ 5(

@C&0*C-$5($:)B(-(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUQRg

;)'1*#$iUkm O)3(XC$ 5($ @C&0*C-$ ,30#/)8&$ 5($ ZC4D(CW$ 2)30(4#$ 5(

@C&0*C-$5($A*(3)8&UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU QRQ

;)'1*#$iUki :C4(&/-#01*#$5($@C&0*C-$(&$,30#/)8&$5($ZC4D(CUUUUUUUUUUUUUUQRk

;)'1*#$iUkj O)#'*#4#$5($@C&0*C-$@C&5(&3#5C*$@<:$QUUUUUUUUUUUUUUUUUUUUUUUUU QRj

;)'1*#$iUke O)#'*#4#$5($@C&0*C-$@C&5(&3#5C*$@<:$kUUUUUUUUUUUUUUUUUUUUUUUUU QRe

;)'1*#$iUkl O)#'*#4#$5($@C&0*C-$@C&5(&3#5C*$@<:$mUUUUUUUUUUUUUUUUUUUUUUUUU QRl

;)'1*#$iUkn O)#'*#4#$5($@C&0*C-$@C&5(&3#5C*$@<:$iUUUUUUUUUUUUUUUUUUUUUUUUU QRn

;)'1*#$iUkR :C4(&/-#01*#$5($@C&0*C-$5($@C&5(&3#5C*(3UUUUUUUUUUUUUUUUUUUUUUQRR

;)'1*#$iUmg O)3(XC$5($@C&0*C-$5($2)30(4#$5($K-#*4#UUUUUUUUUUUUUUUUUUUUUUUUUUUUkgQ

;)'1*#$iUmQ O)#'*#4#$ 5($ A*C0(//)C&(3$ 5($ @C&0*C-$ S$ K**#&H1(

K10C4c0)/CUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU kgm

;)'1*#$iUmk A1*'#5C*$5($'#3(3$&C$@C&5(&3#D-(3UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUkge



;)'1*#$iUmm O)#'*#4#$5($@C&0*C-W$2#-)5#3$5(-$A1*'#5C*UUUUUUUUUUUUUUUUUUUUUUUU kgn

;)'1*#$iUmi O)#'*#4#$5($@C&0*C-$kih$5($A1*'#5C*UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUkgR

;)'1*#$iUmj O)3(XC$5($@C&0*C-$5($2)30(4#$5($2)&/*C&)V#/)8&UUUUUUUUUUUUUUUUkQk

;)'1*#$iUme O)3(XC$5($A*C0(//)8&$/C&0*#$7#--#3$>*)7c3)/#3UUUUUUUUUUUUUUUUUUUUUU kQm

;)'1*#$iUml ,-(/0*CBc-B1-#$>)FC$,h6KUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUkkg
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REF.PROY. DESCRIPCION SERVICIO NOMENC.
1 I COMPRESOR RWB-II 76 E TUNEL ESPIRAL COP1
2 I COMPRESOR RXF-39 CAMARA COP2
3 I CONDENSADOR EVAPORATIVO XLC 185 COP1+COP2 CON1
4 I RECIBIDOR REC-24-18 ESPIRAL+CAMARA REC1
5 I SISTEMA DE RECIRCULACION ESPIRAL+CAMARA SR1
6 II COMPRESOR 160VL-Y CONGELACION COP3
7 II COMPRESOR 6K PRE FRIO 2 COP4
8 II COMPRESOR 8K PRE FRIO 1 COP5
9 II CONDENSADOR EVAPORATIVO VC1-150R COP3+COP4+COP5 CON2

10 II CONDENSADOR EVAPORATIVO VC1-150R COP3+COP4+COP5 CON3
11 II RECIBIDOR DELTA DELFINI 30X192 CONG+FRIO2+FRIO1 REC2
12 III COMPRESOR 160VL-TE MAQUINAS DE HIELO COP6
13 III COMPRESOR 160VL-TE MAQUINAS DE HIELO COP7
14 III CONDENSADOR EVAPORATIVO ATC-370 COP6+COP7 CON4
15 III TERMOSIFON DELTA DELFINI 24X72 COP1+COP2+COP6+COP7 TSF1
16 II PURGADOR DE GASES CON1+CON2+CON3+CON4 PG1
17 II SISTEMA DE ENFRIAMIENTO CABEZOTES COP4+COP5 EC1
18 I TRANSFORMADOR DE POTENCIA 1000KVA SALA 2 TR1
19 I CELDAS DE ALTA TENCION SALA 1+ SALA 2 CEL1,2
20 GENERADOR CATERPILLAR 3412 SALA1 GE1
21 GENERADOR CATERPILLAR 3508 SALA1 GE2
22 II GENERADOR CATERPILLAR 3412 SALA2 GE3
23 I+II+III TABLERO DE DISTRIBUCION PRINCIPAL SALA2 TDP

TABLA I

UBICACIÓN DE EQUIPOS EN SALA DE MAQUINAS
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REF.PROY. DESCRIPCION SERVICIO NOMENC.
1 II MAQUINA DE HIELO M90-SS PRODUCCION DE HIELO MH1
2 III MAQUINA DE HIELO M90-CS PRODUCCION DE HIELO MH2
3 III MAQUINA DE HIELO M90-CS PRODUCCION DE HIELO MH3
4 III TRAMPA DE LIQUIDO MH1+MH2+MH3 TL1

REF.PROY. DESCRIPCION SERVICIO NOMENC.
1 I EVAPORADOR ICB-1C-183-3 CAMARA EV1
2 I EVAPORADOR ICB-1C-183-3 CAMARA EV2
3 I EVAPORADOR ICB-1C-183-3 CAMARA EV3

REF.PROY. DESCRIPCION SERVICIO NOMENC.
1 II SERPENTIN PREFRIO 1  AGUA A 3C PF1
2 II SERPENTIN PREFRIO 2  SALMMUERA A  -8C PF2
3 II SERPENTIN CONGELACION SALMUERA A -20C COG1
4 II EVAPORADOR NTM1-1663-300L SECADO A -30C EV4
5 II EVAPORADOR NTM1-1663-300L SECADO A -30C EV5
6 I TUNEL ESPIRAL S-1615-SIA CONG. CONT. VIENTO TE1

UBICACIÓN DE EQUIPOS EN SALA DE PRODUCCION

TABLA II

TABLA III

TABLA IV

UBICACIÓN DE EQUIPOS EN SILO DE HIELO

UBICACIÓN DE EQUIPOS EN CAMARA DE MANTENIMIENTO
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NOMENC. DESCIPCION DEL EQUIPO MOTORES CAPC. PLACA DISYTO. CONDUCTOR TIPO TABLERO CONSUMO
NOMENC. HP AMP. AMP. ARRANQ. REAL

COP1 COMPRESOR RWB-II 76 E
      MOTOR DEL COMPRESOR COP1 150 174 250 3#(2X1/0)+1#1/0 YD-C TCOP1 140
      BOMBA DE ACEITE BCOP1 1 1.4 4#14 DIRCT. TCOP1 0.6

COP2 COMPRESOR RXF-39 COP2 100 115 200 3# (2X#2)+ 1#2 YD-C TCOP2 95
CON1 CONDENSADOR XLC-185

     BOMBA DE AGUA BACON1 1 1.5 2.5 4#14 DIRCT. TDP 1.5
     VENTILADOR VECON1 15 19 25 4#10 DIRCT. TDP 13

SR1 SISTEMA DE RECIRCULACION 18 TDP
     BOMBA DE AMONIACO # 1 B1SR1 3 5.8 DIRCT. TDP 3
     BOMBA DE AMONIACO # 2 B2SR1 5 7.5 DIRCT. TDP 4.1

CA1 CAMARA 25 4#10 TDP
EV1      VENTILADOR EVAPORADOR # 1 VEV1 5 6.6 10 4#12 DIRCT. TDP 6
EV2      VENTILADOR EVAPORADOR # 2 VEV2 5 6.6 10 4#12 DIRCT. TDP 6
EV3      VENTILADOR EVAPORADOR # 3 VEV3 5 6.6 10 4#12 DIRCT. TDP 6
TE1 TUNEL ESPIRAL 70 3#4+ 1# 6 TDP

     VENTILADOR # 1 V1TE1 10 13.7 DIRCT. TTE1 11.4
     VENTILADOR # 2 V2TE1 10 13.7 DIRCT. TTE1 11.4
     MOTOR DEL TAMBOR TATE1 2 3 DIRCT. TTE1 2
     MOTOR DE LA BANDA BATE1 0.5 0.99 DIRCT. TTE1 0.5
     VENTILADOR DE LIMPIEZA VLTE1 2 3 DIRCT. TTE1 2.5
     BOMBA DE LIMPIEZA BLTE1 0.75 1.36 DIRCT. TTE1 1

COP3 COMPRESOR 160VL-Y
     MOTOR DEL COMPRESOR COP3 200 236 400 3#(2X2/0)+1#1/0 YD-C TCOP3 170
     BOMBA DE ACEITE BCOP3 1.5 2.6 DIRCT. TCOP3 2

COP4 COMPRESOR 6K COP4 30 36.4 60 3#(2X10)+1#12 YD-A TDP 28
COP5 COMPRESOR 8K COP5 60 72 150 3#(2X6)+1#8 YD-A TDP 60
BEC1 BOMBA DE ENFRIAMIENTO CABEZ. BEC1 0.75 3 6.3 4#14 DIRCT. TDP 3
CON2 CONDENSADOR VC1-150R

      BOMBA DE AGUA BACON2 1.5 2.1 2.5 4#14 DIRCT. TDP 1.6
      VENTILADOR VECON2 10 12.6 18 4#12 DIRCT. TDP 8

CON3 CONDENSADOR VC1-150R
      BOMBA DE AGUA BACON3 1.5 2.1 2.5 4#14 DIRCT. TDP 1.6
      VENTILADOR VECON3 10 12.6 18 4#12 DIRCT. TDP 8

EV4 EVAPORADOR NTM1 EV4 3 4.14 6.3 4#14 DIRCT. TDP 4
EV5 EVAPORADOR NTM1 EV5 3 4.14 6.3 4#14 DIRCT. TDP 4
MH1 MAQUINA DE HIELO M90-SS

      BOMBA DE AGUA BMH1 0.5 0.99 1.6 4#14 DIRCT. TDP 0.4
      QUEBRADOR QMH1 1.5 2.1 2.5 4#14 DIRCT. TDP 1.8

COP6 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP6 200 236 400 3#(2X2/0)+1#1/0 TIRISTOR TCOP6 160
      BOMBA DE ACEITE BCOP6 3 4.2 4#14 DIRCT. TCOP6 2.3

COP7 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP7 200 236 400 3#(2X2/0)+1#1/0 TIRISTOR TCOP7 160
      BOMBA DE ACEITE BCOP7 3 4.2 4#14 DIRCT. TCOP7 2.3

CON4 CONDENSADOR ATC-370
      BOMBA DE AGUA BACON4 5 7.6 10 4#14 DIRCT. TDP 5.7
      VENTILADOR # 1 VE1CON4 10 13.7 18 4#12 DIRCT. TDP 10
      VENTILADOR # 2 VE2CON4 10 13.7 18 4#12 DIRCT. TDP 10

MH2 MAQUINA DE HIELO M90-SS
      BOMBA DE AGUA BMH1 0.5 0.99 1.6 4#14 DIRCT. TDP 0.4
      QUEBRADOR QMH1 1.5 2.1 2.5 4#14 DIRCT. TDP 1.8

MH3 MAQUINA DE HIELO M90-SS
      BOMBA DE AGUA BMH1 0.5 0.99 1.6 4#14 DIRCT. TDP 0.4
      QUEBRADOR QMH1 1.5 2.1 2.5 4#14 DIRCT. TDP 1.8

TC1 TRANSFORMADOR DE CONTROL TC1 5KVA 10.8 13 2#14 TDP
CARGAS EXISTENTES 140KVA 175 140
TOTAL 1477.9 1091.1
DISYUNTOR PRINCIPAL FACTOR 0.8 1200 AMP.
TRANSFORMADOR PRINCIPAL 1000 KVA

CARGAS ELECTRICAS DEL SISTEMA

TABLA V
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ASIGNACION DE ELEMENTOS PARA EL TABLERO DE DISTRIBUCION PRINCIPAL

DESCIPCION DEL EQUIPO MOTORES DISYTORES ICC CONTRES # RELES DE # CONTRES # OTROS #
NOMENC. KA DE FUERZA SOBRECARGA DE CONTROL

DISYUNTOR PRINCIPAL RD320TW 65
COMPRESOR RWB-II 76 E
      MOTOR DEL COMPRESOR COP1 KAL36300 30
      BOMBA DE ACEITE BCOP1
COMPRESOR RXF-39 COP2 KAL36200 25
CONDENSADOR XLC-185
     BOMBA DE AGUA BACON1 GK2-CF07 100 LC1-D0910M6 1 LR2-D1307 (1.6-2.5) 1 CAD2-DN31M6 3 TEMP/CONX LA2-DT4 1
     VENTILADOR VECON1 GV2-L22 50 LC1-D2510M6 1 LR2-D1322 (17-25) 1
SISTEMA DE RECIRCULACION
     BOMBA DE AMONIACO # 1 B1SR1 GK2-CF10 10 LC1-D0910M6 1 LR2-D1310 (4-6) 1 CAD2-DN31M6 4
     BOMBA DE AMONIACO # 2 B2SR1 GK2-CF12 6 LC1-D0910M6 1 LR2-D1312 (5.8-8) 1
CAMARA GV2-L22 50
     VENTILADOR EVAPORADOR # 1 VEV1 GV2-L14 50 LC1-D1210M6 1 LR2-D1314 (7-10) 1 CAD2-DN31M6 8 TEMP/CONX LA2-DT4 1
     VENTILADOR EVAPORADOR # 2 VEV2 GV2-L14 50 LC1-D1210M6 1 LR2-D1314 (7-10) 1
     VENTILADOR EVAPORADOR # 3 VEV3 GV2-L14 50 LC1-D1210M6 1 LR2-D1314 (7-10) 1 TEMP/DESC FM12 3
TUNEL ESPIRAL FAL34070 18
COMPRESOR 160VL-Y
     MOTOR DEL COMPRESOR COP3 NS400N 42
     BOMBA DE ACEITE BCOP3
COMPRESOR 6K COP4 NS-100 25 LC1-D3210M6 2 LR2-D1322 (17-25) 1 CAD2-DN31M6 4 TEMP/CONX LA2-DT4 1

LC1-D2510M6 1 TEMP/CONX Y-D LA2-DS2 1
COMPRESOR 8K COP5 NS-250 35 LCI-D5011M6 2 LR2-D3357 (37-50) 1 CAD2-DN31M6 4 TEMP/CONX LA2-DT4 1

LC1-D4011M6 1 TEMP/CONX Y-D LA2-DS2 1
BOMBA DE ENFRIAMIENTO CABEZ. BEC1 GV2-L10 50 LC1-D0910M6 GV2-M14 CAD2-DN31M6 2 TEMP/CONX LA2-DT4 1
CONDENSADOR VC1-150R
      BOMBA DE AGUA BACON2 GV2-L07 50 LC1-D0910M6 LR2-D1307(1.6-2.5) CAD2-DN31M6 3 TEMP/CONX LA2-DT4 1
      VENTILADOR VECON2 GV2-L20 50 LC1-D1810M6 LR2-D1321(12-18)
CONDENSADOR VC1-150R
      BOMBA DE AGUA BACON3 GV2-L07 50 LC1-D0910M6 LR2-D1307(1.6-2.5) CAD2-DN31M6 3 TEMP/CONX LA2-DT4 1
      VENTILADOR VECON3 GV2-L20 50 LC1-D1810M6 LR2-D1321(12-18)
EVAPORADOR NTM1 EV4 GV2-L10 50 LC1-D0910M6 LR2-D1310 (4-6) CAD2-DN31M6 6 TEMP/CONX LA2-DT4 2
EVAPORADOR NTM1 EV5 GV2-L10 50 LC1-D0910M6 LR2-D1310 (4-6) TEMP/DESCOG FM-12 1

TABLA VI
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DESCIPCION DEL EQUIPO MOTORES DISYTORES ICC CONTRES # RELES DE # CONTRES # OTROS #
NOMENC. KA DE FUERZA SOBRECARGA DE CONTROL

MAQUINA DE HIELO M90-SS
      BOMBA DE AGUA BMH1 100 LC1-D0910M6 GV2-M6(1-1.6) CAD2-DN31M6 1 TEMP/DESCONX LA3-DR4 1
      QUEBRADOR QMH1 100 LC1-D0910M6 GV2-M7(1.6-2.5)
COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP6 NS400N 42
      BOMBA DE ACEITE BCOP6
COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP7 NS400N 42
      BOMBA DE ACEITE BCOP7
CONDENSADOR ATC-370
      BOMBA DE AGUA BACON4 15 LC1-D1210M6 1 GV2-M14(6-10) 1 CAD2-DN31M6 4 TEMP/CONX LA2-DT4 1
      VENTILADOR # 1 VE1CON4 8 LC1-D1810M6 1 GV2-M20(13-18) 1
      VENTILADOR # 2 VE2CON4 8 LC1-D1810M6 1 GV2-M20(13-18) 1
MAQUINA DE HIELO M90-SS
      BOMBA DE AGUA BMH1 100 LC1-D0910M6 1 GV2-M6 (1-1.6) 1 CAD2-DN31M6 1 TEMP/DESCONX LA3-DR4 1
      QUEBRADOR QMH1 100 LC1-D0910M6 1 GV2-M7 (1.6-2.5) 1
MAQUINA DE HIELO M90-SS
      BOMBA DE AGUA BMH1 100 LC1-D0910M6 1 GV2-M6 (1-1.6) 1 CAD2-DN31M6 1 TEMP/DESCONX LA3-DR4 1
      QUEBRADOR QMH1 100 LC1-D0910M6 1 GV2-M7 (1.6-2.5) 1
TRANSFORMADOR DE CONTROL TC1 GV2-M14(6-10) 6 LC1-D1210M6 GV2-M22 (20-25) DISY/CONT. GB2-CB# 18
ALARMAS CAD2-DN31M6 2
TRAMPA DE LIQUIDO CAD2-DN31M7 4 TEMP/DESCONX LA3-DR4 1

TABLA VII

ASIGNACION DE ELEMENTOS PARA EL TABLERO DE DISTRIBUCION PRINCIPAL









CVD

R>H# F3,# =3//3,# &)=)"# ,)/# &%=-),# (3/3-)-3,# (%/# .3&3# 43,)# (3/3# &3/

%(%/$+"'&3&# &)# +='.3/# -3,# $%03,# &)# 4+)/;3# 3# -%,# &',2+"$%/),# ,'"

/)*+)/'0')"$%#&)#35+@)/%,>

!"#-3,#4'5+/3,#V>`7#V>c#2#V>CD#,)#(+)&)#%=,)/83/#-%,#$/),#(3,%,#,)5+'&%,

(3/3#)-#&',)B%7#)-#(/'0)/%#-3#+='.3.'6"#&)-#&',2+"$%/#(/'".'(3-#2#-3,#=3//3,

&)# &',$/'=+.'6"7# 8:3,)# )-# &)$3--)# &)# -3# .%")P'6"# &)# -%,# $)/0'"3-),# $'(%

$3-6"#3# -3,#=3//3,# *+)#"%# /)*+')/)"#&)#35+@)/%,# )"# -3,#=3//3,# 2# ,)# -%,

(+)&)# /)+='.3/# 3# .%"8)"')".'37# )-# ,)5+"&%# -3# +='.3.'6"# &)# -%,# &)01,

&',2+"$%/),7# .%"$3.$%/),# &)#3//3"*+)7# &)# .%"$/%-# 2# /)-:,# $:/0'.%,# 2# (%/

+-$'0%#)"#-3#$)/.)/3#4'5+/3#)-#&',)B%#&)#+='.3.'6"#&)#)-)0)"$%,#&)#03"&%

2#,)B3-';3.'6"#)"#-3,#(+)/$3,#&)-#$3=-)/%>

]6$),)# # -3# 0%&+-3.'6"# &)-# $3=-)/%7# -%# *+)# ()/0'$'6# 30(-'3/# -3,

").),'&3&),#&)#-%,#&)01,#(/%2).$%,#23#*+)#),$)#$3=-)/%#4+)#&',)B3&%#)"

)-# (/'0)/# (/%2).$%7# -3,# =3//3,# (+)&)"# .%"$'"+3/# ,+# /).%//'&%# ,'# 4+)/3

").),3/'%#2#3,9#0',0%#-%,#.+)/(%,#*+)#3-%@3"#-%,#&)01,#)-)0)"$%,>

*+J),6?@AB)C@)%7E=@9B?).@GD;C796B?

F%,#$3=-)/%,#,).+"&3/'%,#+$'-';3&%,#)"#),$%,#(/%2).$%,#,%"#&)#$/),#$'(%,7

)-#(/'0)/%#),#)-#$3=-)/%#&)#.%"$/%-#+='.3&%#)"#-3#;%"3#&)#.%"5)-3.'6"#(%/

,3-#0+)/37#)-#,)5+"&%#),#)-#$3=-)/%#&%"&)#,)#3-%@3"#-%,#.3(3.'$%/),#*+)

"%#<3#,'&%#(%,'=-)#+='.3/-%,#)"#-%,#$3=-)/%,#&)#3//3"*+)#&)#-%,#0%$%/),#2

-%,# $)/.)/%,# ,%"# -%,# $3=-)/%,# 3&*+'/'&%,# )"# -3# .%0(/3# &)# -%,# )*+'(%,

/)4)/)"$)#3#-%,#3//3"*+),#&)#-%,#0',0%,>



CVC

*+J+5)%7E=@9B)C@)!B;F9B=)C@)!B;8@=7G6H;)IB9).7=)KD@97

!,$)# $3=-)/%# ),# )-# *+)# .%"$')")# -%,# )-)0)"$%,# &)# .%"$/%-# &)# ),$)

,',$)037# ,'# "%,# /)4)/'0%,# 3-# .3(9$+-%# R# )"# ,+# &',)B%# &)# .%"$/%-# ),$)

$3=-)/%#&)=)#.%"$)")/#-%#,'5+')"$)G

!# V#?',$)03,#&)#.%"$/%-#&)#(/),'6"#3#$/38:,#&)#$)0()/3$+/3#!L?SC

!# V#Y/3",4%/03&%/),#&)#EEDHERW#.3>#(3/3#-%,#3//'=3#'"&'.3&%,

!# V#?)-).$%/),#(/)"&'&%#t#3(353&%

!# V#?)-).$%/),#.%"5)-3.'6"#t#3(353&%#t#&),.%"5)-30')"$%

!# c#I%"$3.$%/),#&)#.%"$/%-

!# V#Y)0(%/';3&%/),#3#-3#.%")P'6"

!# CE#F+.),#('-%$%

I%"#),$%,# /)*+)/'0')"$%,#2# .+0(-')"&%# -3,#),().'4'.3.'%"),# '"&'.3&3,

)"# )-# "+0)/3-# V>_# &)# ),$)# .3(9$+-%# ,)# (/%.)&)# 3# /)3-';3/# )-# &',)B%# 2

.%",$/+..'6"#&)#),$)# $3=-)/%7# .+23,# .3/3.$)/9,$'.3,# 4+"&30)"$3-),# ,%"

-3,#,'5+')"$),G

C>H#d3$)/'3-#+$'-';3&%G#Z.)/%#'"%P'&3=-)#VDR#%(3.%#&)#C>_00>

E>H#i'0)",'%"),G#C>C_#r#D>SC#r#D>E`#0>

V>H#Y3(3,#&)#3./9-'.%#$/3",(3/)"$)#)"#03/.%#&)#1"5+-%#'"%P'&3=-)

R>H#W'/),#3"$'5%$3,#)"#)-#03/.%#&)#-3#$3(3

_>H#F3,#()/4%/3.'%"),#83"#)"#+"#(-346"#)"#,+#'"$)/'%/

S>H#I%"$')")#),(3.'%,#&)#/),)/83#(3/3#3(-'.3.'%"),#4+$+/3,

!"#-3#4'5+/3#V>CC#,)#/)(/),)"$3"#-%,#&)$3--),#&)#.%",$/+..'6">





CVV

*+J+>)%7E=@9B)C@)!7I7G6FB9@?

]%/03-0)"$)# ,)# +$'-';3"# -%,# ),(3.'%,# &)=3@%# &)# -%,# $3=-)/%,# &)

3//3"*+)# (3/3# (%&)/# '",$3-3/# -%,# .3(3.'$%/),# (3/3# -3# .%//)..'6"# &)-

43.$%/#&)#(%$)".'37#()/%#)"#3-5+"%,#.3,%,#"%#),#43.$'=-)7#3,9#0',0%#-%,

3//3"*+),# *+)# 83"# &)"$/%# &)-# $3=-)/%# &)# &',$/'=+.'6"# (/'".'(3-7# "%# ,)

/).%0')"&3# '".%/(%/3/# -%,# .3(3.'$%/),# (%/# /3;%"),# &)# ,)5+/'&3&># i)

),$3#03")/3#,)#&),$'"3#+"#$3=-)/%#(3/3#*+)#3-%@)#$%&%,#),$%,#=3".%,#&)

.3(3.'$%/),# 3,9# .%0%# -%,# 4+,'=-),# &)# (/%$)..'6"# 2# .%"$3.$%/),# &)

3//3"*+)7#,)#&',)B6#+"#$3=-)/%#.%"#,+4'.')"$)#),(3.'%#(3/3#'"./)0)"$%,

4+$+/%,# &)# ),$3# 03")/3# ,)# ),$1# .+=/')"&%# )"# )-# 0%0)"$%# *+)# ,)

/)*+')/3# /)3-';3/# .30='%,# )"# )-# 43.$%/# &)# (%$)".'3># !-# &',)B%# &)# ),$)

$3=-)/%#,)#(+)&)#%=,)/83/#)"#-3#4'5+/3#V>CE7#,')"&%#),$)#.%",$/+'&%#.%"

(-3".<3# 0)$1-'.3# ")5/3# 4%"&)3&3# .%"# 3"$'.%//%.'8%# 2# ('"$3&3# .%"

),03-$)#2#,+#+='.3.'6"#),#)"#)-# '"$)/'%/#&)#-3#,3-3#&)#01*+'"3,#3-# -3&%

&)-#$3=-)/%#&)#&',$/'=+.'6"#(/'".'(3->

*+J+*)%7E=@9B?)C@)"997;LD@

i)=%#/).3-.3/#*+)#-%,#$3=-)/%,#&)#3//3"*+)#&)#-%,#0%$%/),#032%/),#&)

CDD#JK#"%#4+)/%"#&',)B3&%,#(%/#0'#()/%#,'"#)0=3/5%#,)#&)=)#(%")/-%,

3#.%",'&)/3.'6"#3#03")/3#&)#'"4%/03.'6"7#23#*+)#),$%,#$3=-)/%,#4+)/%"

3&*+'/'&%,# @+"$%# .%"# -%,# )*+'(%,# &)# /)4/'5)/3.'6"# 2# ,+# .%",$/+..'6"# 2

&',)B%#),#3+$%/'3#&)#^30#N"&+,$/'),>#!"#-3#4'5+/3#V>CV#,)#0+),$/3"#-%,

&%,#$'(%,#&)#3//3"*+),#+$'-';3&%,7#)-#),$/)--3#$/'1"5+-%#$/3",'.'6"#.)//3&3







CVS

2#)-#&)#3//3"*+)#(%/#),$3&%#,6-'&%>

*+M)/?I@G6<6G7G6B;@?)%NG;6G7?)C@)KB;F7O@)/=NGF96GB

!"# )-# "+0)/3-# V>C# &)# ),$)# .3(9$+-%# 23# ,)# <3# &)$3--3&%# 3-5+"3,# &)# -3,

),().'4'.3.'%"),#&)#0%"$3@)#)-:.$/'.%#3-#&)4'"'/#-3#.-3,)#&)#.%"&+.$%/),#3

+$'-';3/,)# )"# .3&3# +"3# &)# -3,# 3-'0)"$3.'%"),# 3# -3,# &',$'"$3,# .3/53,# 2

3&)01,# ,)# <3# '"&'.3&%# )-# $'(%# &)# ,%(%/$)# &)-# /).%//'&%# &)# ),$%,

.%"&+.$%/),7# ,'"# )0=3/5%# ),# 0+2# '0(%/$3"$)# /).3-.3/# 3-5+"3,# %$/3,

),().'4'.3.'%"),#*+)#,)#&)=)"#$%03/#)"#.+)"$3#(3/3#)-#0%"$3@)#)-:.$/'.%7

$%03"&%#)"#.+)"$3#)-# $'(%#&)# '",$3-3.'6"7#35/),'8'&3&#2# $)0()/3$+/3#&)-

0)&'%# 30=')"$)7# 5/3&%# &)# (/%$)..'6"# .%"$/3# <+0)&3&# 2# %$/%,# 43.$%/),

*+)# '"$)/8')")"# )"# -3# ,)5+/'&3&# &)-# ,',$)03# )-:.$/'.%># Y%03"&%# )"

.+)"$3# $%&%,# ),$%,# 43.$%/),# ,)# (+)&)# /),+0'/# -3,# ),().'4'.3.'%"),# &)

0%"$3@)#)-:.$/'.%#)"#-%,#,'5+')"$),#(+"$%,G

C>H#Y3=-)/%,#)-:.$/'.%,

3>H#-%,#$3=-)/%,#&)#&',$/'=+.'6"#)-:.$/'.%,#+='.3&%,#)"#-3#,3-3#&)#01*+'"3,

(%&/1"# ,)/# .%",$/+'&%,# )"# (-3".<3# ")5/3# &)='&30)"$)# ('"$3&%,# ,%=/)

4%"&%# 3"$'.%//%.'8%# 2# (%&/1"# '/# 3(%23&%,# )"# )-# (',%# ()/%# &)=)/1"# ,)/

3,)5+/3&%,# 3# -3# (3/)&# .%"# )-)0)"$%,# &)# 4'@3.'6"# 3(/%('3&%,# *+)# )"

3-5+"%,#.3,%,#,)#$/3$3#&)#()/"%,#53-83"';3&%,#(3,3"$),>

=>H#F%,# $3=-)/%,#&)#&',$/'=+.'6"#+='.3&%,#&)"$/%#&)-# 1/)3#&)#(/%&+..'6"

&)=)/1"# ,)/# .%",$/+'&%,# )-# (-3".<3# &)# 3.)/%# '"%P'&3=-)# &)='&30)"$)

$3(3&%,#.%"#)-#0',0%#03$)/'3-#+#%$/%#03$)/'3-#"%#%P'&3=-)#2#)"#-3#$3(3#"%



CVQ

&)=)/1"# --)83/# "'"5["# )-)0)"$%# )-:.$/'.%# 23# ,)3# ),$)# -+.),# ('-%$%# %

,)-).$%/),7#,'#),$%#),#/)*+)/'&%#,)#&)=)#+$'-';3/#+"3#.3@3#)-:.$/'.3#3(3/$)>

.>H#]+".3#+"#$3=-)/%#&)"$/%#&)#-3#,3-3#&)#(/%&+..'6"#&)=)#'/#3(%23&%#3-

(',%7# &)=)# ),$3/# 3,)5+/3&%# 3# -3# (3/)&# 3# +"3# 3-$+/3# 09"'03# &)# C>VD

0)$/%,#&)-#(',%>

&>H# Y%&%,# -%,# $3=-)/%,# &)=)"# $)")/# ,+# (/%('3# 83/'--3# &)# .%=/)

&)='&30)"$)#3$)//';3&3>

)>H#?)#(+)&)#+$'-';3/#.3@3,#&)#03$)/'3-#(-1,$'.%#)"#8),#&)#3.)/%#'"%P'&3=-)

(3/3#-3#+='.3.'6"#&)#)-)0)"$%,#&)#03"&%#2#,)B3-';3.'6">

4>H#h"#$3=-)/%#)"#)-#'"$)/'%/#&)#-3#;%"3#&)#(/%.),%#3,9#.%0%#-3,#.3@3,#&)

03"&%# 2# ,)B3-';3.'6"# "%# &)=)"# $)")/# -3,# )"$/3&3,# &)# -%,# .%"&+.$%/),

(%/#-3#(3/$)#,+()/'%/7#$%&%,#-%,#.%"&+.$%/),#&)=)"#)"$/3/#(%/#3=3@%>

5>H#Y%&%,#-%,#03/.%,#&)#-3,#$3(3,#&)=)"#$)")/#8'/3&%,#3"$'5%$3,>

<>H# F3# +='.3.'6"# &)# -%,# $3=-)/%,# 2# .3@3,# &)#03"&%# &)=)"# ,)/# -)@%,# &)

)*+'(%,#*+)#03")@3"#35+3#2#*+)#(+)&)"#%.3,'%"3/#()-'5/%#&)='&%#3# -3

3-$3# <+0)&3&# &)-# 30=')"$)7# %# )"# ,+# )4).$%# &)=)/1"# ,)/# 3# (/+)=3# &)

),$3".%#5/3&%#NKS_>

E>H#I%"&+.$%/),#2#i+.$%,

3>H#^)4)/'/,)#3#"+0)/3-#V>C#&)#),$)#.3(9$+-%7#),().'4'.3.'6"#R>

=>H#?%-%#)"#,'$'%,#*+)#"%#,)3#)-#'"$)/'%/#&)#-3#(-3"$3#&)#(/%.),%#,)#()/0'$)

-3#+$'-';3.'6"#&)# $+=%,#0)$1-'.%,# /95'&%,#2# 4-)P'=-),7#(3/3# -3#3-'0)"$3.'6"

&)#+"#0%$%/#%#$3=-)/%#&)#&',$/'=+.'6">



CV`

.>H# K3/3# -3# --)53&3# 3# $3=-)/%,# &)# &',$/'=+.'6"# &)"$/%# &)# -3# (-3"$3# &)

(/%.),%# ,)# +$'-';3/1"# )-).$/%.3"3-),# $'(%# =3"&)@3# .%"# $3(37# &)# 3.)/%

'"%P'&3=-)>

&>H#F%,#.%"&+.$%/),#0+-$'(%-3/),#4-)P'=-),#&)=)"#$)")/#+"#(/)",3#.3=-),

),$3".%#)"#-3#.%")P'6"#3#-3#.3@3#&)-#)-)0)"$%#3#.%").$3/,)7#&)#"%#.%"$3/

.%"# ),$)# $'(%# &)# .%").$%/# ,)# +$'-';3/1# .%").$%/# &)# .3=-)# ),$1"&3/# 2# ,)

/)4%/;3/1# .%"# ,'-'.%"# )"# (3,$3# (3/3# )8'$3/# )-# '"5/),%# &)# <+0)&3&# 3-

)-)0)"$%#%#0%$%/>

)>H#I+3"&%#)-# /).%//'&%#&)-# .%"&+.$%/#0+-$'(%-3/# -%# /)*+')/37# ,)#+$'-';3/1

+"#$+=%#5+93#&)#03$)/'3-#KWI#)"5/3(3&%#3# -3#(3/)&#+$'-';3"&%#)-#0',0%

03$)/'3-#)"#-3#43=/'.3.'6"#&)#-3#5/3(3>

4>H#?)#&)=)/1#&)@3/#,+4'.')"$)#-%"5'$+&#-'=/)#&)#.%"&+.$%/#0+-$'(%-3/#&)#$3-

03")/3#*+)#()/0'$3#/)0%8)/#)-#)-)0)"$%#3#*+)#),$3#.%").$3&%7#),$%#),

0+2# '0(%/$3"$)# (3/3# 03"$)"'0')"$%7# (%/# )@)0(-%# -3,# =%='"3,# &)# -3,

)-).$/%81-8+-3,#&)=)"#,)/#/)$'/3&3,#&)#,+,#81,$35%,#(3/3#(%&)/#.<)*+)3/

,+#4+".'%"30')"$%7#-%,#'"$)//+($%/),#035":$'.%,#&)#-%,#4-%$3&%/),#&)#"'8)-

,)# /)*+')/)# /)$'/3/-%,# ),$3"&%# .%").$3&%,# (3/3# 8)/'4'.3/# ,+

4+".'%"30')"$%7# )-# .%"&+.$%/# &)=)# ,)/# -%# ,+4'.')"$)0)"$)# -3/5%# (3/3

(%&)/#/)3-';3/#),$3,#%()/3.'%"),>#W)/#4'5+/3#V>CR>

5>H# !"# -3,# ;%"3,# &)# =3@3# $)0()/3$+/3# UHEDeIX# ,)# &)=)"# +$'-';3/

.%"&+.$%/),# .+2%#3',-3"$)# "%# ,)3# $)/0%(-1,$'.%7# ,'"%#03,# =')"# &)-# $'(%

5%03# %# .3+.<%# &)='&%# 3# *+)# )-# 03$)/'3-# $)/0%(-1,$'.%# ,)# 8+)-8)# 0+2



CVc

*+)=/3&';%#3#=3@3,#$)0()/3$+/3,#2#.+3-*+')/#0%8'0')"$%#=/+,.%#/%0()#)-

03$)/'3-# 3',-3"$)# (%"')"&%# 3-# &),.+=')/$%# )-# .%=/)># !"# .3,%# &)# -3

&'4'.+-$3&#&)#3&*+'/'/#),$)#$'(%#&)#3',-3"$)7#)-#.%"&+.$%/#0+-$'(%-3/#&)=)#'/

&)='&30)"$)#4'@3&%#(3/3#"%#()/0'$'/#,+#0%8'0')"$%>

<>H#]%#,)#&)=)/1#4'@3/#.%"&+.$%/),#3#$+=%,#&)#/)4/'5)/3.'6"7#23#*+)#)"#)-

0%0)"$%#&)#-3#'",$3-3.'6"#-%,#$+=%,#&)#.%"&+..'6"#&)-#/)4/'5)/3"$)#),$1"

3#$)0()/3$+/3#30=')"$)#()/%#+"3#8),#4+".'%"3"&%#)-#,',$)037#3-5+"%,#&)

),$%,#,)#.%"5)-3"#2#%$/%,#(/),)"$3#$)0()/3$+/3,#<3,$3#&)#CVDeI>

'>H#!8'$3/#)"#-%#(%,'=-)#)0(3-0),#3#0'$3&#&)#/).%//'&%#)"$/)#)-#$3=-)/%#&)

&',$/'=+.'6"#2#)-#)-)0)"$%#)-:.$/'.%7#)"#.3,%#&)#/)*+)/'/,)#&)=)#+$'-';3/,)

.3@3,# (-1,$'.3,# $'(%# ),$3"*+)# &)='&30)"$)# ,)--3&3,# .%"$/3# <+0)&3&# 2

5%$)%>

@>H# ]%# ,)# &)=)# +$'-';3/# "'"5["# $'(%# &)# )".<+4)# (3/3# -3# 3-'0)"$3.'6"# &)

0%$%/),#"'#&)#)-)0)"$%,#)-:.$/'.%,#3+"*+)#),$%,#,)3"#,)--3&%,#3#(/+)=3

&)#35+37#3#0)"%,#*+)#)-#)-)0)"$%#23#8)"53#(/%8',$%#&)#),$%,# $'(%,#&)

)".<+4),7#.3,%#(3/$'.+-3/#-3,#=%='"3,#&)#-3,#)-).$/%81-8+-3,#i3"4%,,>

j>H#F%,#.%"&+.$%/),#)"#-3,#(3//'--3,#(%/$3.3=-),#&)=)"# '/#303//3&%,#.%"

303//3,#(-1,$'.3,#2#4%/03"&%#.3(3,#%#(',%,#)"$/)#-%,#.%"&+.$%/),7#(3/3

.%"&+.$%/),#&)#0%$%/),# $/'41,'.%,#.%"#<'-%,#,)(3/3&%,7#),$%,#&)=)/1"# '/

35/+(3&%,#)"$/)#,9#)"#4%/03#&)#$/'1"5+-%7#'".-+2)"&%#)-#")+$/%>

F>H#!"#)-#&'35/303#+"'4'-3/#,)#),().'4'.3# -%,#&'10)$/%,#&)# -%,#&+.$%,#&)

3-'0)"$3.'6"##3##-%,##0%$%/),7##0%$%/##*+)##"%###),().'4'.3###),##(%/*+)##,+





CRC

3-'0)"$3.'6"#),#.%"#.%"&+.$%/#0+-$'(%-3/>

!"# -3# 4'5+/3# V>CR# ,)# (+)&)# %=,)/83/# 3-5+"%,# )@)0(-%,# &)# '",$3-3.'6"

)-:.$/'.3#,'5+')"&%#-3,#'",$/+..'%"),#3//'=3#'"&'.3&3,>

*+P),6?@AB)C@)2@GB996CB)C@)!B;CDGFB9@?

K3/3# )-# /).%//'&%# &)# .%"&+.$%/),# ,)# <3# +$'-';3&%# (3//'--3,# (%/$3.3=-),

43=/'.3&3,# )"# 1"5+-%# &)# <')//%# ")5/%# -30'"3&%# ('"$3&3,# .%"# ),03-$)

,%=/)#4%"&%#3"$'.%//%.'8%#.+23,#),().'4'.3.'%"),#,%"#-3,#,'5+')"$),G

C>H#Z/)3#&)#.%"&)",3&%/),>

u"5+-%# -30'"3&%# &)# CpPCT`p# .%"# (-3$'"3,# &)# -3# 0',03# &'0)",'6"# .3&3

ED.0#2#+"#/)4+)/;%#&)#1"5+-%#.3&3#C0>#!-#3".<%#)-)5'&%#(3/3#-3#.3"$'&3&

&)#.%"&+.$%/),#4+)#&)#CD.0>

E>H#?3-3#&)#01*+'"3,>

u"5+-%# -30'"3&%# &)# CpPCT`p# .%"# (-3$'"3,# &)# -3# 0',03# &'0)",'6"# .3&3

ED.0#2#/)4+)/;%,#&)#1"5+-%#.3&3#C07#,%(%/$3&3#(%/#(3$3,#.%",$/+'&3,#)"

$+=%#53-83"';3&%#&)#op#.3&3#_D.07#&3"&%#+"3#3-$+/3#&),&)#)-# (',%#&)

_.07#)-#3".<%#&)$)/0'"3&%#(3/3#),$3#(3//'--3#),#&)#VD.0>

!,$3#(3//'--3#83#.%-%.3&3#)"#)-# '"$)/'%/#&)#+"#.3"3-#&)#<%/0'56"#(/%8',$%

&)#+"3#$3(3#0)$1-'.3#&)#VT`p#&)#),(),%/>

V>H#I+3/$%#&)#$/3",4%/03&%/),

u"5+-%# -30'"3&%# &)# CpPCT`p# .%"# 1"5+-%,# &)# -3# 0',03# &'0)",'6"# .3&3

ED.07#,%(%/$3&3#(%/#(3$3,#.%",$/+'&3,#)"#$+=%#53-83"';3&%7#&3"&%#+"3

3-$+/3#&),&)#)-#(',%#&)#_D.07#)-#3".<%#&)$)/0'"3&%#(3/3#),$3#(3//'--3#),



CRE

&)#_D.0>

R>H#i),&)#$3=-)/%#(/'".'(3-#<3.'3#-3#(-3"$3>

u"5+-%# -30'"3&%# &)# CpPCT`p# .%"# (-3$'"3,# &)# -3# 0',03# &'0)",'6"# .3&3

ED.0#2#/)4+)/;%,#&)#1"5+-%#.3&3#C07#,%(%/$3&3#(%/#),$/+.$+/3,#$'(%#(')

&)# 30'5%# .%",$/+'&3,# )"# )-# 0',0%# 1"5+-%# .3&3# C07# )-# 3".<%

&)$)/0'"3&%#(3/3#),$3#(3//'--3#),#&)#VD.0>

I3=)#/).3-.3/#*+)#)-#/).%//'&%#&)#),$3#(3//'--3#),#(%/#)-#-3&%#&)#34+)/3#&)-

53-(6"# ()/%# &)='&30)"$)# $).<3&3># F3# (3//'--3# *+)# 3$/38'),3# -3# (-3"$3

,)5["#-3#4'5+/3#V>C_#-%#/)3-';3#(%/#)".'03#&)-#$+0=3&%>

!"# -3# 4'5+/3# V>CS# ,)# (+)&)# %=,)/83/# &%,# &)$3--),# &)# '",$3-3.'6"# &)

(3//'--37# -3# +"3# &)"$/%# &)# +"# .3"3-# &)# <%/0'56"7# .3,%# &)# -3# ,3-3# &)

01*+'"3,#2#-3#%$/3#3,)5+/3&3#3#-3#(3/)&7#.3,%#&)#),$3#[-$'03>







!"#$%&'()*

*+),-./0()/'1!%2-!(),/)!(3%2('+

!"# $%&$&%'# "(# ")$"# *&+,$-./# 0"# .&# 1&("%&# */1/# )"# */($%/.&# ".

2-(*3/(&13"($/# 0"# ./)# "4-3+/)# &($"%3/%1"($"# 0")*%3$/)# 0"# &*-"%0/# &.&

*/(*"+*35(#0"#03)"6/7

8&9"#%"*&.*&%#4-"#./)#$%")#+%/:"*$/)#:#./)#"4-3+/)#0"#*&0&#-(/#0"#"../)#(/

2-"%/(#&04-3%30/)#&#-(#13)1/#2&9%3*&($"#:#+"/%#&;(#(/#2-"%/(#*/($%&$&0/)

9&</# .&# 1/0&.30&0# =..&>"# "(# 1&(/?7# @)$/# )3A(323*&# 4-"# -(&# >"B# 4-"# )"

0"23(3"%/(#./)#"4-3+/)#+%3(*3+&.")#+&%&#*&0&#+%/:"*$/C#)"#0"23(35#.&#1&("%&

*/1/# 0"9"%,&(# $%&9&<&%# :# */()"*-"($"1"($"# )"# ".3A3"%/(# ./)# "."1"($/)

4-"#*/()30"%&1/)#./)#1&)#&+%/+3&0/)#+&%&#)-#2-(*3/(&13"($/7

D#*/($3(-&*35(#)"#"E+.3*&%'#".#1/0/#*/1/#0"9"(#$%&9&<&%#*&0&#-(/#0"#./)

"4-3+/)#/#A%-+/#0"#"4-3+/)C#./)#"."1"($/)#4-"#3($"%>3"("(#"(#)-#*/($%/.#:

".#03&A%&1&#".F*$%3*/#4-"#1&("<&#")$/)#)3)$"1&)7



GHI

*+4).56789:);8)!<=7><?);8)!<9@>86<>86)A>5BC

@(#".#+%31"%#*&+,$-./#)"#"E+.3*&#&#9%">")#%&)A/)#".#2-(*3/(&13"($/#0"#-(

*/1+%")/%#&#$/%(3../#)3"(0/#")$"#-(/#0"#./)#1&)#"23*3"($")#4-"#"E3)$"(#"(

".# 1"%*&0/C# +/%# )-# */1+."<30&0# $/0/)# ./)# 2&9%3*&($")# 0"# ")$"# $3+/# 0"

*/1+%")/%")# J&(# 0")&%%/..&0/# )-# +%/+3/# )3)$"1&# 0"# */($%/.# &# 9&)"# 0"

13*%/# +%/*")&0/%")C# +&%&# ")$"# *&)/# ")+"*323*/# .&# K%3*L# +%/>""# "(# ".

*/1+%")/%#8MNG#".#13*%/#+%/*")&0/%#0"(/13(&0/#OPQ#RR#NST!#:#+&%&

".#*/1+%")/%#8MNU#".#13*%/#+%/*")&0/%#OVKC#*-:&#032"%"(*3&#"($%"#"../)

")#9')3*&1"($"# .&#*&($30&0#0"# 3(2/%1&*35(#:#0"#+&%'1"$%/)#4-"#+-"0"

1&("<&%C# )3"(0/# ".# 8MNU#1&)# )"(*3../C# +&)&%"1/)# &# &(&.3B&%# ".# 13*%/

+%/*")&0/%#OPQ#RR#NST!7

@)#-(#)3)$"1&#0"#*/($%/.#3()$&.&0/#"(#2'9%3*&#:#+%"#&.&19%&0/#&#$/0/)#./)

*/1+/("($")# +%/+3/)# 0".# */1+%")/%7# W3"("# .&# +/)393.30&0# 0"

*/1-(3*&*35(#+/%# 3($"%2&*"#*/(#-(#/%0"(&0/%# %"1/$/C#8OWC# $"%13(&.# 0"

31+%")/%&#:#-(#=1/0"(?#")$'(0&%#$&193F(#+-"0"#)"%#3(*.-30/7

S&# +&($&..&# +%")"($&# .&)# %"A-.&*3/(")# >&%3&9.")# :# 23<&)# &),# */1/# .&)

."*$-%&)# 0"# ./)#+&%'1"$%/)# .",0/)#&# $%&>F)#0"# ./)#03)$3($/)# )"()/%")# 0"

+%")35(C# $"1+"%&$-%&# :# (3>".7# T(&# */193(&*35(# $/$&.# 0"# XUY# *&%&*$"%")

%"+&%$30/)#"(#0/)#+&($&..&)#+%/>""(#-(#*/1+."$/#1/(3$/%"/#0".#")$&0/#0"

2-(*3/(&13"($/#0".#*/1+%")/%C#+&($&..&#A&%&($3B&0&#+&%&#GYY7YYY#J/%&)

0"#>30&#;$3.7

@(# .&# +&($&..&# )"# 3(03*&# "(# 2/%1&# */($3(-&# ./)# >&./%")# 0"# +%")35(# :



GHZ

$"1+"%&$-%&# 0"# )-**35(C# +%")35(# :# $"1+"%&$-%&# 0"# 0")*&%A&C# +%")35(# :

$"1+"%&$-%&# 0".# &*"3$"C# +"%030&# 0"# +%")35(# "(# ".# 23.$%/C# +/)3*35(# 0"# .&

>'.>-.&#0"#*&+&*30&0C# %".&*35(#0"#>/.-1"(#0"#*/1+%")35(C# 3(03*&0/%#0"

+%"(030/[&+&A&0/# 0"# 9/19&# 0"# &*"3$"C# +/%*"($&<"# 0"# &1+"%3/)

*/()-130/)# "(# ".# 1/$/%# +%3(*3+&.C# 1/0/# 0"# 2-(*3/(&13"($/# 0".

*/1+%")/%C# &-$/1'$3*/[1&(-&.C# 3(03*&# &0"1')# *-&.4-3"%# */(03*35(# 0"

&.&%1&#/#1"()&<")#%"4-"%30/)#+/%#".#)3)$"1&7

S/)#>&./%")#4-"#)"#+-"0"(#&<-)$&%#/# %"A-.&%#&),#*/1/# ./)# 23</)# $&193F(

)/(# 3(03*&0/)# "(# .&# +&($&..&# $&.")# */1/C# */($%/.# 0"# *&+&*30&0C# 9&<&

+%")35(# 0"# )-**35(C# &.&%1&# :# */%$"C# $3"1+/# 0"# %"*3*./# 0"# &%%&(4-"# 0".

1/$/%C# 2&*$/%#0".# $%&()2/%1&0/%#0"#*/%%3"($"#0".#1/$/%C#&.&%1&#:#+&%&0&

+/%# &.$&# +%")35(# 0"# 0")*&%A&C# */($%/.# 0"# .&# $"1+"%&$-%&# 0"# ./)

*&."($&0/%")#0"#&*"3$"#0"#&*-"%0/#&.#>&./%#%"A-.&0/C#3(:"**35(#0"#.,4-30/

+&%&# "(2%3&13"($/# 0".# &*"3$"# *-&(0/# ".# */1+%")/%# ")$'# "(

2-(*3/(&13"($/C#+&%&0&#:#&.&%1&#+/%#&.$&# $"1+"%&$-%&#0"# .&#0")*&%A&#:

+/%#&.$&#/#9&<&#$"1+"%&$-%&#0".#&*"3$"C#+&%&0&#+/%#9&</#(3>".#0"#&*"3$"7

T(#&(-(*3&0/%#+%/>""# .&# 3(2/%1&*35(#J3)$5%3*&#0"# $/0&)# .&)#+&%&0&)#+/%

+%/9."1&)#0&(0/#".#0,&#:#J/%&#"(#4-"#/*-%%35#".#">"($/7

@.#13*%/# +%/*")&0/%# %"A-.&# &-$/1'$3*&1"($"# .&# *&+&*30&0# :# .&# %".&*35(

0"#>/.-1"(#+&%&#4-"#".#*/1+%")/%#)"&#1')#"23*3"($"7

8/(#-(#*503A/#0"#&**")/#&#0"$"%13(&0/)#+&%'1"$%/)#)"#&)"A-%&#.&#1&.&

/+"%&*35(# :# ".# 1&.# 3(A%")/# 0"# >&./%")# 4-"# +/(0%,&(# "(# +".3A%/# .&



GH\

/+"%&*35(#0".#*/1+%")/%7#T(&#9&$"%,&# %"*&%A&9."# 3()$&.&0&#"(# .&# $&%<"$&

+%3(*3+&.# 1&($3"("# .&# 1"1/%3&# :# +&%'1"$%/)# 0"# $%&9&</# &;(# "(# .&

&-)"(*3&#0"#"("%A,&7

@.# $"*.&0/# 0".# 13*%/# +%/*")&0/%# */(# XU# $"*.&)# $3+/# 1"(9%&(&# 3(*.-:"C

&-$/1'$3*/C# %"1/$/C# 1&(-&.C# */($%/.# 0"# &-1"($/# :# 03)13(-*35(# 0"

*&+&*30&0#:#0"#%".&*35(#0"#>/.-1"(C#&%%&(4-"C#+&%&0&#:#*/($%/.")#0"#.&

+&($&..&7

!-#*/(23A-%&*35(#")#.&#)3A-3"($"]

!-# )3)$"1&# 03A3$&.# */()$&# 0"# *3(*/# *&(&.")# 0"# "($%&0&# 0".# $3+/# W8C

$"%1/*-+.&)C#/*J/#*&(&.")#0"#G^_`*0#+&%&#$%&(0-*$/%")#0"#+%")35(C#0/)

*&(&.")#0"#+/)3*35(#&#$%&>F)#0"#%"/)$&$/)##:#-(#*&(&.#Y^_#D#+&%&#*"()&%

".#&1+"%&<"#0".#1/$/%#+%3(*3+&.7

!-# )3)$"1&# &(&.5A3*/# */()$&# 0"# )3"$"# )"6&.")# 0"# "($%&0&# :# 03"*3)F3)

)"6&.")#0"#)&.30&#0"930&1"($"#+%/A%&1&9.")C#"(#.&)#23A-%&)#H7G#D#:#H7GQ

)"#1-")$%&#.&)#)"6&.")#03A3$&.")#0"#)&.30&#:#"($%&0&#%")+"*$3>&1"($"#:#"(

.&# 23A-%&# H7U# .&)# &(&.5A3*&)7# W/0&)# ")$&)# "($%&0&)# :# )&.30&)# ")$'(

+%/>3)$&)#0"#-(# %".F#0"#")$&0/#)5.30/#&.#>/.$&<"#&#4-"#")$'(#/+"%&(0/#:

$/0/)#./)#%".F)#0"#)&.30&#$3"("(#*/1/#+%/$"**35(#-(#2-)39."#0"#X#D7

S&# -93*&*35(# 0"# ./)# 03)$3($/)# "."1"($/)# 4-"# J&*"# %"2"%"(*3&# .&)# 0/)

23A-%&)#)"#.&)#3(03*&#"(#.&#23A-%&#H7X7

N&%&# ".# )3)$"1&# 0"# &%%&(4-"# 0".# 1/$/%# )"# ".3A35# ".# 1F$/0/# ")$%"..&

$%3'(A-./#$%&()3*35(#*"%%&0&#:#".#)3)$"1&#0"#+%/$"**35(#0".#1/$/%#)"#-$3.3B5











G_X

-(#13*%/#+%/*")&0/%#0"#+%/$"**35(#0"#1/$/%")#$3+/#cSGC#2&9%3*&0/#+/%#.&

23%1&# 8DS8M# dDeTKD8WTORefC# *-:&)# *&%&*$"%,)$3*&)# )/(# .&)

)3A-3"($")]

!# 8/(>"%$30/%#0"#=3($"%2&*"?#&('./A/#D[g

!# e/#$3"("#1"1/%3&#>/.'$3.

!# Q/$5(#0"#=%")"$"/?#+&%&#2&..&)

!# X#)"6&.")#0"#*/%%3"($"#0"#"($%&0&#Y^_#D

!# X#)"6&.")#0"#>/.$&<"#Y^#IYY#`

!# G#+-"%$/#)"%3&.

!# X#%".F)#0"#")$&0/#)5.30/#0"#)&.30&#*/(#*&+&*30&0#+&%&#GY#D^GUY`*&

Mc^#d/$/%#.3)$/#+&%&#&%%&(*&%

OTe^#d/$/%#2-(*3/(&(0/#:#"(#%&(A/

DSd^#N&%&0&#0".#1/$/%#+/%#2&..&

!# GGY#`#*&#0"#&.31"($&*35(

!# a#.-13(&%3&)#3(03*&0/%&)#0"#2-(*3/(&13"($/#/#2&..&

OTe^#d/$/%#2-(*3/(&(0/

M`@OSMDg^#N&%&0&#+/%#)/9%"#&1+"%&<"

hDd^#W3"1+/#0"#&%%&(4-"

!iMOW#8RO8TRW^#8/%$/#*3%*-3$/

NiD!@#SM!!^#N"%030&#0"#K&)"

NiD!@#TeQDSDe8@^#g")"4-3.39%3/#0"#2&)")

NiD!@#O@`@O!DS^#!"*-"(*3&#3(>"%)&#0"#2&)")



G_H

fOMTeg#KDTSW^#K&..&#&#$3"%%&

Wi@OdDS^#8&+&*30&0#$F%13*&#0".#1/$/%

!# !&.30&#0"#H^UY1DC#+%/+/%*3/(&.#&#.&#*/%%3"($"#0".#1/$/%C#+%/+/%*3/(&.

&#.&#*&+&*30&0#$F%13*&#0".#1/$/%7

!# i3)$/%3&#0"#2&..&)7

@.#+"%23.#0"#+%/$"**35(#0".#13*%/#+%/*")&0/%#cSG#")#".#)3A-3"($"]

8/(03*3/(")#0"#&.&%1&

!# RjW7^#@.#(3>".#RjW#%"+%")"($&#-(#+/%*"($&<"#0"#.&#*&+&*30&0#$F%13*&#0".

1/$/%C# ".# (3>".# ")# *&.*-.&0/# -)&(0/# .&# */%%3"($"# .",0&# &.# *-&0%&0/

1-.$3+.3*&0/#+/%# ".# $3"1+/#"(# 4-"# /*-%%"# ")$"# (3>".# 0"# */%%3"($"7# S&

*&+&*30&0# $F%13*&# 0".# 1/$/%# 0"+"(0"# 0"# .&# */%%3"($"# 0"# %/$/%

9./4-"&0/7#@.#>&./%#+-"0"#)"%#+%/A%&1&0/#0")0"#IYk#&#GYYk#0"#.&

*&+&*30&0#$F%13*&7

!# g")9&.&(*"# 0"# 2&)")7^# g"$"%13(&# ".# +/%*"($&<"# 0"# >&%3&*35(# 0"

*/%%3"($"#"($%"#.&)#2&)")#:#+-"0"#)"%#+%/A%&1&0/#"($%"#".#U#&.#U_k#0"

.&#*/%%3"($"#(/13(&.#0"#+.&*&C#&.#13)1/#$3"1+/#)"#+-"0"#+%/A%&1&%#".

$3"1+/#0"#")+"%&#&($")#0"#/+"%&%# .&#2&..&#:#")$"#+-"0"#)"%#"($%"#Y#:

UHY#)"A7

8/(03*3/(")#0"#0")*/("E35(

!# !$&..7^#R(03*&#".#$3"1+/#1'E31/#4-"#".#1/$/%#+-"0"#")$&%#*/(#*/%%3"($"

0"# %/$/%# 9./4-"&0/# )3(# 4-"# *&-)"# 0&6/# &.# 13)1/C# ")$"# 0&$/

(/%1&.1"($"#)"#./#0&#".#2&9%3*&($"#0".#1/$/%7



G__

!# T.$31&$"# R7^# 8&+&*30&0# $F%13*&# J&# "E*"030/# ".# GYYkC# ")$"# >&./%# ")

*&.*-.&0/#"(#2/%1&#)313.&%#4-"#".#>&./%#RjWC#".#(3>".#+%/A%&1&9."#+&%&

")$"#+&%'1"$%/#>&#"(#2-(*35(#0".#+/%*"($&<"#0"#.&#*/%%3"($"#0"#+.&*&C

"($%"#./)#%&(A/)#Z_#&#GU_k7

!# R()$&($&("/-)# R7^#@)$"# >&./%# %"+%")"($&# ".# +/%*"($&<"# 0"# .&# */%%3"($"

0"#+.&*&#0".#1/$/%#4-"#"E*"0"#&#-(# $3"1+/#0"$"%13(&0/#"E+%")&0/

"(#*3*./)C#*/(#")$"#+&%'1"$%/#)"#+-"0"#*/($%/.&%#".#+3*/#0"#&%%&(4-"

4-"#)-2%"#".#1/$/%C#)-#>&./%#+-"0"#)"%#+%/A%&1&0/#"($%"#XYY#:#GUYYk

0".#>&./%#0"#+.&*&#0".#1/$/%#:#".#%&(A/#0"#$3"1+/#0")0"#G#&#UY#*3*./)7

!# h&17^#!-#/+"%&*35(#")#)313.&%#&.#&($"%3/%#+&%'1"$%/C#+"%/#&0"1')#0"

+%/A%&1&%# -(# +/%*"($&<"# 0"# */%%3"($"# 0"# +.&*&# 4-"# +-"0"# )"%

+%/A%&1&0/#"($%"#GYY#:#aYYkC#*/1+&%&#$&193F(#0/)#$3"1+/)C#".#0".

&%%&(4-"# :# ".# 0"# 2-(*3/(&13"($/7# @.# $3"1+/# 0"# &%%&(4-"# h&1

0"$"%13(&# 4-"# $&(# .&%A/# +-"0"# 0-%&%# ".# &%%&(4-"# */(# .&# */%%3"($"

+%/A%&1&0&# )3(# 4-"# /*-%%&# .&# 0")*/("E35(C# ")$"# $3"1+/# +-"0"# )"%

+%/A%&1&0/# 0")0"# G# &# IY# )"A7# l# ".# $3"1+/# 0"# 2-(*3/(&13"($/# h&1

0"$"%13(&# 4-"# $&(# .&%A/# +-"0"# )"%# ".# $3"1+/# 0"# 2-(*3/(&13"($/# 0".

1/$/%#&#")&#*/%%3"($"C#)-#>&./%#+-"0"#)"%#+%/A%&1&0/#"($%"#Y#&#UHY

)"A7

!# T(0"%./&07^# @)# .&# */%%3"($"# 1,(31&# 4-"# +-"0"# $"("%# ".# 1/$/%C# ")$/

+-"0"#/*-%%3%#*-&(0/#".#1/$/%#2-(*3/(&#)3(#*&%A&#/#".#&%%&(4-"#(/#J&

)30/# )&$3)2&*$/%3/C# )-# >&./%# )"# +-"0"# +%/A%&1&%# "($%"# Y# :# aYk# 0".



G_I

>&./%#0"#+.&*&#0".#1/$/%#:#".#$3"1+/#0")0"#G#&#U_#)"A7

!# W%&()# W31"/-$7^# S&# 0")*/("E35(# +/%# =W%&()# W31"/-$?# +-"0"# )"%

+%/A%&1&0&#+&%&#-(&#0"#.&)#0/)#/+*3/(")#4-"#0"$"%13(&%'(#*-&.#)"%'

.&# %")+-")$&# 0"# .&# -(30&0# *-&(0/# ".# $3"1+/# 0"# $%&()3*35(# J&:&

$"%13(&0/7# g-%&($"# -(# &%%&(4-"# (/%1&.# .&# */%%3"($"# 0".# 1/$/%# )"

".">&%'#&#-(#(3>".#"($%"#GYY#:#IYY#k#0"#.&#*/%%3"($"#(/13(&.#0".#1/$/%

+&%&#".#$3"1+/#%"4-"%30/#0"#&%%&(4-"7#D.#13)1/#$3"1+/#4-"#".#1/$/%

)"#&*"%*&#&#)-#>"./*30&0#(/13(&.#.&#*/%%3"($"#0"9"%,&#)"%#9&</#".#(3>".

0"# $%&()3*35(#*&-)&(0/# .&#*/("E35(#0".# %".F#OTe7#@(#".#*&)/#4-"# .&

*/%%3"($"# (/# *&3A&# 9&</# ".# (3>".# 0"# $%&()3*35(# &($")# 0".# $3"1+/

+%/A%&1&0/#"(#")$"#+&%'1"$%/#.&#*/(03*35(#0"#+&%&0&#")#&**3/(&0&7

!# NJ&)"# ./))7^#8-&.4-3"%#+"%030&#0"# 2&)"#")#0"$"*$&0&#0")*/("*$&(0/

".#1/$/%7

!# NJ&)"# %">"%)&.7^# T(&# 3(*/%%"*$&# )"*-"(*3&# 0"# 2&)")# J&*"# /+"%&%# .&

0")*/("E35(#:#(/#+"%13$"#".#&%%&(4-"#0".#1/$/%7

N&%&#2&*3.3$&%#.&#-$3.3B&*35(#0".#13*%/#+%/*")&0/%#cSGC#")$"#*-"($&#*/(#-(&

+&($&..&# 4-"# )3%>"# +&%&# 3(A%")&%# ./)# 032"%"($")# +&%'1"$%/)# 3(03*&0/)

&($"%3/%1"($"#:#+&%&#.""%#.&#)3A-3"($"#3(2/%1&*35(]

!# 8/%%3"($"#+%/1"03/#$%32')3*&

!# `/.$&<"#+%/1"03/#$%32')3*/

!# K%"*-"(*3&

!# 8/%%3"($"#"(#.&#2&)"#D



G_Z

!# 8/%%3"($"#"(#.&#2&)"#Q

!# 8/%%3"($"#"(#.&#2&)"#8

S/)# +&%'1"$%/)# 4-"# )"# 3(A%")&# "(# ".# 13*%/# +%/*")&0/%# &),# */1/# )-)

%&(A/)#)"#1-")$%&(#"(#.&#W&9.&#`RRR7

@(# .&# 23A-%&# H7H# )"# 1-")$%&# ".# 03&A%&1&# 0"# */($%/.# :# 2-"%B&# +&%&# ".

&%%&(4-"#")$%"..&#$%3'(A-./#+&%&#")$/)#1/$/%")#"(#".#4-"#)"#3(*.-:"#".#cSG

:# "(# .&# 23A-%&# H7_# .&# 3($"%*/("E35(# "($%"# ".# 13*%/# +%/*")&0/%# OPQ# RR

NST!C#".# $&9."%/#0"#&%%&(4-"#:#".# $&9."%/#0"#03)$%39-*35(#+%3(*3+&.C# ")$"

-.$31/# ./# >"%"1/)# */(# $/0/)# )-)# 0"$&..")# "(# ".# (-1"%&.# H7_# 0"# ")$"

*&+,$-./7

*+D).56789:);8)B<=7><?);8)!<9@>86<>86)EFB<9

@(#(-")$%/#+%/:"*$/#*/($&1/)#*/(#0/)#$3+/)#0"#*/1+%")/%")#d:*/1C#./)

0"#+3)$/(")#:#./)#0"#$/%(3../C#+&)"1/)#&#>"%#+%31"%/#./)#0"#+3)$/(")7

*+D+4).56789:);8)!<=7><?);8)!<9@>86<>86)EFB<9);8)#567<=86+

@(# A"("%&.# $/0/# */1+%")/%# 0"# +3)$/(")# 0"9"# $"("%# ./)# )3A-3"($")

"."1"($/)#0"#*/($%/.]

G7^#N%")/)$&$/#032"%"(*3&.#*/(#%"$&%0/#0"#$3"1+/#+&%&#*"()&%# .&#+%")35(

0"# &*"3$"C# ")$"# "4-3+/# *"()&# .&# +%")35(# 0"# 0")*&%A&# 0"# .&# 9/19&# 0"

&*"3$"#:#1"*'(3*&1"($"#%")$&#.&#+%")35(#0"#.&#)-**35(#0"#.&#9/19&#:#)3

")$&#032"%"(*3&#")#1"(/%#4-"#.&#%"A-.&0&C#&9%"#-(#*/($&*$/#".F*$%3*/#4-"

0")*/("*$&# ".# &%%&(4-"# 0".# 1/$/%# 0".# */1+%")/%C# ")$"# */($&*$/

%"&.1"($"#")#&*$3>&0/#+/%#".#*&./%##0"#-(&##%")3)$"(*3&##0&(0/#".##$3"1+/



158

MENU DE PARAMETROS UNIDAD RAMGO VALOR/FAB
FULL LOAD CURRENT Amps 1 - 2000 100
LOCKED ROTOR CURRENT %FLA 300 - 1200 600
STALL TIME Secs 1 - 60 10
ULTIMATE TRIP I %FLA 75 - 125 115
CT RATIO  /5 5 - 2000 300
INSTANTANEOUS I %FLA 300 - 1200 900
INSTANTANEOUS DELAY Cycl 1 - 20 15
I2T ALARM LEVEL %Cap 60 - 100 100
JAM TRIP LEVEL %FLA 100 - 900 300
JAM START DELAY Secs 1 - 60 30
JAM RUN DELAY Secs 0 - 240 10
UNDERLOAD TRIP LEVEL %FLA 0 - 90 5
UNDERLOAD RUN DELAY Secs 1 - 25 20
PHASE UNB. ALARM LEVEL %FLA 2 - 25 25
PHASE UNB. RUN DELAY Secs 0 - 240 5
TRANSITION TIME Secs 0 - 240 10
TRANSITION LEVEL %FLA 50 - 250 100

MENU HISTORICO DE FALLAS
MAXIMO AVERAG CURRENT Amps
TOTAL # OF STARS
TOTAL RUN TIME Hrs
LAST RUN TIME Mins
LAST TRIP CONDITION
LAST TRIP CURRENT Amps
OVERLOAD TRIPS
JAM TRIPS
SHORT CIRCUIT TRIPS
PHASE LOSS TRIPS
UNBALANCE TRIPS
I2T TRIPS

MENU SETEO DEL SISTEMA FABRICA
LRC/I2T TRIP RESET MANUAL -AUTO MANUAL
TRIP/TRAN ON TIMEOUT TRIP -TRANS TRANS
SHORT CIRCUIT TRIP ENABL. OFF -ENAB. ENAB
REMOT IMPUT RESET-TRIP -TRANS TRANS
4 TO 20 mA SOURCE THCAP-I -CALIB THCAP
SET POINT SECURITY OFF-ENAB(1-999) OFF

OPCIONES

SELECCIÓN DE MENU DEL MICROPROCESADOR KL 1

TABLA VIII
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NOMENCLA- DESCRIPCION PASO 1 PASO 2 PASO 3 PASO 5 PASO 6
TURA ARR INICIAL CONGELA VACIO DESCONG. DESFOGUE PRE-CONG.
BP BAYPASS
SC SUCCION CIERRE
SA SUCCION ABRE
RE RETORNO
L LIQUIDO
GC GAS CALIENTE
VEV VENTILADOR
BPG BAYPASS GENERAL TBG 2min
TEMPORIZADORES TI HORARIO T1 T3 T4
TIEMPOS 0-5min 24horas 0-45min 0-10min 0-5min
SIMBOLO- ENERGIZADO
GIA DEENERGIZADO

0-45min

TABLA IX

SECUENCIAS DE PASOS PARA FUNCIONAMIENTO DE EVAPORADORES DE CAMARA

PASO 4

T2
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HP
KVAR % KVAR % KVAR % KVAR % KVAR % KVAR %

3 1.5 14 1.5 15 1.5 20 2 27 2.5 35 3.5 41
5 2 12 2 13 2 17 3 25 4 32 4.5 37

7.5 2.5 11 2.5 12 3 15 4 22 5.5 30 6 34
10 3 10 3 11 3.5 14 5 21 6.5 27 7.5 31
15 4 9 4 10 5 13 6.5 18 8 23 9.5 27
20 5 9 5 10 6.5 12 7.5 16 9 21 12 25
25 6 9 6 10 7.5 11 9 15 11 20 14 23
30 7 8 7 9 9 11 10 14 12 18 16 22
40 9 8 9 9 11 10 12 13 15 16 20 20
50 12 8 11 9 13 10 15 12 19 15 24 19
60 14 8 14 8 15 10 18 11 22 15 27 19
75 17 8 16 8 18 10 21 10 26 14 32.5 18

100 22 8 21 8 25 9 27 10 32.5 13 40 17
125 27 8 26 8 30 9 32.5 10 40 13 47.5 16
150 32.5 8 30 8 35 9 37.5 10 47.5 12 52.5 15
200 40 8 37.5 8 42.5 9 47.5 10 60 12 65 14
250 50 8 45 7 52.5 8 57.5 9 70 11 77.5 13
300 57.5 8 52.5 7 60 8 65 9 80 11 87.5 12
350 65 8 60 7 67.5 8 75 9 87.5 10 95 11
400 70 8 65 6 75 8 85 9 95 10 105 11
450 75 8 67.5 6 80 8 92.5 9 100 9 110 11
500 77.5 8 72.5 6 82.5 8 97.5 9 107.5 9 115 10

KVAR DE CAPACITORES ASOCIADO CON MOTORES

TABLA X

VELOCIDAD NOMINAL DEL MOTOR
3600 1800 1200 900 720 600



NOMENC. DESCIPCION DEL EQUIPO MOTORES CAPC.
NOMENC. HP KVAR

COP1 COMPRESOR RWB-II 76 E
      MOTOR DEL COMPRESOR COP1 150 35
      BOMBA DE ACEITE BCOP1 1

COP2 COMPRESOR RXF-39 COP2 100 25
CON1 CONDENSADOR XLC-185

     BOMBA DE AGUA BACON1 1
     VENTILADOR VECON1 15 5

SR1 SISTEMA DE RECIRCULACION
CA1 CAMARA
EV1      VENTILADOR EVAPORADOR # 1 VEV1 5
EV2      VENTILADOR EVAPORADOR # 2 VEV2 5
EV3      VENTILADOR EVAPORADOR # 3 VEV3 5 5
TE1 TUNEL ESPIRAL

     VENTILADOR # 1 V1TE1 10
     VENTILADOR # 2 V2TE1 10 5

COP3 COMPRESOR 160VL-Y
     MOTOR DEL COMPRESOR COP3 200 40
     BOMBA DE ACEITE BCOP3 1.5

COP4 COMPRESOR 6K COP4 30 7

COP5 COMPRESOR 8K COP5 60 14
CON2 CONDENSADOR VC1-150R

      BOMBA DE AGUA BACON2 1.5
      VENTILADOR VECON2 10

CON3 CONDENSADOR VC1-150R
      BOMBA DE AGUA BACON3 1.5
      VENTILADOR VECON3 10 5

COP6 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP6 200 40
      BOMBA DE ACEITE BCOP6 3

COP7 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP7 200 40
      BOMBA DE ACEITE BCOP7 3

CON4 CONDENSADOR ATC-370
      BOMBA DE AGUA BACON4 5
      VENTILADOR # 1 VE1CON4 10
      VENTILADOR # 2 VE2CON4 10 5

CARGAS EXISTENTES 140KVA 40

TA2 TRANSFORMADOR 1000 KVA 40
TOTALES KW Y KVAR RESPECTIVAMENTE 890.19 306

TABLA XI

ANALISIS DE CAPACIDADES DE CAPACITORES
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NOMENC. DESCIPCION DEL EQUIPO MOTORES CAPC. AMPER. CONTAC- FUSI- CONDUC-
NOMENC. HP KVAR NOMIN. TOR AMP. BLE TOR AWG

COP1 COMPRESOR RWB-II 76 E
      MOTOR DEL COMPRESOR COP1 150 35 45.93 65 80 2
      BOMBA DE ACEITE BCOP1 1

COP2 COMPRESOR RXF-39 COP2 100 25 32.80 65 63 4
CON1 CONDENSADOR XLC-185

     BOMBA DE AGUA BACON1 1
     VENTILADOR VECON1 15 5 6.56 12 10 12

CA1 CAMARA
EV1      VENTILADOR EVAPORADOR # 1 VEV1 5
EV2      VENTILADOR EVAPORADOR # 2 VEV2 5
EV3      VENTILADOR EVAPORADOR # 3 VEV3 5 5 6.56 12 10 12
TE1 TUNEL ESPIRAL

     VENTILADOR # 1 V1TE1 10
     VENTILADOR # 2 V2TE1 10 5 6.56 12 10 12

COP3 COMPRESOR 160VL-Y
     MOTOR DEL COMPRESOR COP3 200 40 52.49 80 100 2
     BOMBA DE ACEITE BCOP3 1.5

COP4 COMPRESOR 6K COP4 30 7 9.19 18 16 12

COP5 COMPRESOR 8K COP5 60 14 18.37 25 32 10
CON2 CONDENSADOR VC1-150R

      BOMBA DE AGUA BACON2 1.5
      VENTILADOR VECON2 10

CON3 CONDENSADOR VC1-150R
      BOMBA DE AGUA BACON3 1.5
      VENTILADOR VECON3 10 5 6.56 12 10 12

COP6 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP6 200 40 52.49 80 100 2
      BOMBA DE ACEITE BCOP6 3

COP7 COMPRESOR 160VL-TE
      MOTOR DEL COMPRESOR COP7 200 40 52.49 80 100 2
      BOMBA DE ACEITE BCOP7 3

CON4 CONDENSADOR ATC-370
      BOMBA DE AGUA BACON4 5
      VENTILADOR # 1 VE1CON4 10
      VENTILADOR # 2 VE2CON4 10 5 6.56 12 10 12

CARGAS EXISTENTES 140KVA 40 52.49 100 2
TA2 TRANSFORMADOR 1000 KVA 40 52.49 100 2
TOTALES KW Y KVAR RESPECTIVAMENTE 890.19 306

TABLA XII

DISEÑO DE CORRECCION DE FACTOR DE POTENCIA
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