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ja

rs
e 

en
 s

u 
in

te
rio

r. 
E

l 

fil
tro

 d
eb

e 
se

r d
e 

tip
o 

Y
 c

on
 u

n 
um

br
al

 d
e 

fil
tra

do
 c

om
pr

en
di

do
 e

nt
re

 2
5 

y 
50

 m
m

, c
on

 m
al

la
 d

e 

ac
er

o 
in

ox
id

ab
le

 y
 b

añ
o 

de
 p

la
ta

, 
pa

ra
 e

vi
ta

r 
la

 f
or

m
ac

ió
n 

de
 b

ac
te

ria
s 

y 
au

to
lim

pi
ab

le
. 

La
 

si
tu

ac
ió

n 
de

l f
ilt

ro
 d

eb
e 

se
r t

al
 q

ue
 p

er
m

ita
 re

al
iz

ar
 a

de
cu

ad
am

en
te

 la
s 

op
er

ac
io

ne
s 

de
 li

m
pi

ez
a 

y 
m

an
te

ni
m

ie
nt

o 
si

n 
ne

ce
si

da
d 

de
 c

or
te

 d
e 

su
m

in
is

tro
. 
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- A
rm

ar
io

 o
 a

rq
ue

ta
 d

el
 c

on
ta

do
r g

en
er

al
. E

l a
rm

ar
io

 o
 a

rq
ue

ta
 d

el
 c

on
ta

do
r g

en
er

al
 c

on
te

nd
rá

, 

di
sp

ue
st

os
 e

n 
es

te
 o

rd
en

, 
la

 l
la

ve
 d

e 
co

rte
 g

en
er

al
, 

un
 f

ilt
ro

 d
e 

la
 i

ns
ta

la
ci

ón
 g

en
er

al
, 

el
 

co
nt

ad
or

, u
na

 ll
av

e,
 g

rif
o 

o 
ra

co
r 

de
 p

ru
eb

a,
 u

na
 v

ál
vu

la
 d

e 
re

te
nc

ió
n 

y 
un

a 
lla

ve
 d

e 
sa

lid
a.

 S
u 

in
st

al
ac

ió
n 

de
be

 re
al

iz
ar

se
 e

n 
un

 p
la

no
 p

ar
al

el
o 

al
 d

el
 s

ue
lo

. L
a 

lla
ve

 d
e 

sa
lid

a 
de

be
 p

er
m

iti
r l

a 

in
te

rr
up

ci
ón

 d
el

 s
um

in
is

tro
 a

l e
di

fic
io

. L
a 

lla
ve

 d
e 

co
rte

 g
en

er
al

 y
 la

 d
e 

sa
lid

a 
se

rv
irá

n 
pa

ra
 e

l 

m
on

ta
je

 y
 d

es
m

on
ta

je
 d

el
 c

on
ta

do
r g

en
er

al
. 

- T
ub

o 
de

 a
lim

en
ta

ci
ón

. T
ub

er
ía

 q
ue

 e
nl

az
a 

la
 ll

av
e 

de
 c

or
te

 g
en

er
al

 y
 lo

s 
si

st
em

as
 d

e 
co

nt
ro

l y
 

re
gu

la
ci

ón
 d

e 
la

 p
re

si
ón

 o
 e

l d
is

tri
bu

id
or

 p
rin

ci
pa

l. 
D

eb
e 

re
al

iz
ar

se
 p

or
 z

on
as

 d
e 

us
o 

co
m

ún
. E

n 

ca
so

 d
e 

ir 
em

po
tra

do
 d

eb
en

 d
is

po
ne

rs
e 

re
gi

st
ro

s 
pa

ra
 s

u 
in

sp
ec

ci
ón

 y
 c

on
tro

l 
de

 f
ug

as
, 

al
 

m
en

os
 e

n 
su

s 
ex

tre
m

os
 y

 e
n 

lo
s 

ca
m

bi
os

 d
e 

di
re

cc
ió

n.
 

- 
D

is
tri

bu
id

or
 p

rin
ci

pa
l. 

Tu
be

ría
 q

ue
 e

nl
az

a 
lo

s 
si

st
em

as
 d

e 
co

nt
ro

l 
de

 l
a 

pr
es

ió
n 

y 
la

s 

as
ce

nd
en

te
s 

o 
de

riv
ac

io
ne

s.
 D

eb
e 

re
al

iz
ar

se
 p

or
 z

on
as

 d
e 

us
o 

co
m

ún
. 

E
n 

ca
so

 d
e 

ir 

em
po

tra
do

 d
eb

en
 d

is
po

ne
rs

e 
re

gi
st

ro
s 

pa
ra

 s
u 

in
sp

ec
ci

ón
 y

 c
on

tro
l d

e 
fu

ga
s,

 a
l m

en
os

 e
n 

su
s 

ex
tre

m
os

 y
 e

n 
lo

s 
ca

m
bi

os
 d

e 
di

re
cc

ió
n.

 D
eb

e 
ad

op
ta

rs
e 

la
 s

ol
uc

ió
n 

de
 d

is
tri

bu
id

or
 e

n 
an

ill
o 

en
 

ed
ifi

ci
os

 ta
le

s 
co

m
o 

lo
s 

de
 u

so
 s

an
ita

rio
, e

n 
lo

s 
qu

e 
en

 c
as

o 
de

 a
ve

ría
 o

 r
ef

or
m

a 
el

 s
um

in
is

tro
 

in
te

rio
r d

eb
a 

qu
ed

ar
 g

ar
an

tiz
ad

o.
 

- 
A

sc
en

de
nt

es
 o

 m
on

ta
nt

es
. 

Tu
be

ría
s 

ve
rti

ca
le

s 
qu

e 
en

la
za

n 
el

 d
is

tri
bu

id
or

 p
rin

ci
pa

l 
co

n 
la

s 

in
st

al
ac

io
ne

s 
in

te
rio

re
s 

pa
rti

cu
la

re
s 

o 
de

riv
ac

io
ne

s 
co

le
ct

iv
as

. D
eb

en
 d

is
cu

rr
ir 

po
r z

on
as

 d
e 

us
o 

co
m

ún
 d

el
 m

is
m

o 
e 

ir 
al

oj
ad

as
 e

n 
re

ci
nt

os
 o

 h
ue

co
s,

 c
on

st
ru

id
os

 a
 t

al
 f

in
. 

D
ic

ho
s 

re
ci

nt
os

 o
 

hu
ec

os
, 

qu
e 

po
dr

án
 s

er
 d

e 
us

o 
co

m
pa

rti
do

 s
ol

am
en

te
 c

on
 o

tra
s 

in
st

al
ac

io
ne

s 
de

 a
gu

a 
de

l 

ed
ifi

ci
o,

 d
eb

en
 s

er
 r

eg
is

tra
bl

es
 y

 te
ne

r 
la

s 
di

m
en

si
on

es
 s

uf
ic

ie
nt

es
 p

ar
a 

qu
e 

pu
ed

an
 r

ea
liz

ar
se

 

la
s 

op
er

ac
io

ne
s 

de
 m

an
te

ni
m

ie
nt

o.
 L

as
 a

sc
en

de
nt

es
 d

eb
en

 d
is

po
ne

r e
n 

su
 b

as
e 

de
 u

na
 v

ál
vu

la
 

de
 re

te
nc

ió
n,

 u
na

 ll
av

e 
de

 c
or

te
 p

ar
a 

la
s 

op
er

ac
io

ne
s 

de
 m

an
te

ni
m

ie
nt

o,
 y

 d
e 

un
a 

lla
ve

 d
e 

pa
so

 

co
n 

gr
ifo

 o
 t

ap
ón

 d
e 

va
ci

ad
o,

 s
itu

ad
as

 e
n 

zo
na

s 
de

 f
ác

il 
ac

ce
so

 y
 s

eñ
al

ad
as

 d
e 

fo
rm

a 

co
nv

en
ie

nt
e.

 L
a 

vá
lv

ul
a 

de
 r

et
en

ci
ón

 s
e 

di
sp

on
dr

á 
en

 p
rim

er
 l

ug
ar

, 
se

gú
n 

el
 s

en
tid

o 
de

 

ci
rc

ul
ac

ió
n 

de
l a

gu
a.

 E
n 

su
 p

ar
te

 s
up

er
io

r d
eb

en
 in

st
al

ar
se

 d
is

po
si

tiv
os

 d
e 

pu
rg

a,
 a

ut
om

át
ic

os
 o

 

m
an

ua
le

s,
 c

on
 u

n 
se

pa
ra

do
r 

o 
cá

m
ar

a 
qu

e 
re

du
zc

a 
la

 v
el

oc
id

ad
 d

el
 a

gu
a 

fa
ci

lit
an

do
 la

 s
al

id
a 

de
l a

ire
 y

 d
is

m
in

uy
en

do
 lo

s 
ef

ec
to

s 
de

 lo
s 

po
si

bl
es

 g
ol

pe
s 

de
 a

rie
te

. 

- 
C

on
ta

do
re

s 
di

vi
si

on
ar

io
s.

 A
pa

ra
to

s 
qu

e 
m

id
en

 lo
s 

co
ns

um
os

 p
ar

tic
ul

ar
es

 d
e 

ca
da

 a
bo

na
do

 y
 

el
 d

e 
ca

da
 s

er
vi

ci
o 

qu
e 

as
í l

o 
re

qu
ie

ra
 e

n 
el

 e
di

fic
io

. E
n 

ge
ne

ra
l s

e 
in

st
al

ar
án

 s
ob

re
 la

s 
ba

te
ría

s.
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 d
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 e
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 f
ác

il 
y 
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re
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 C
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ta
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n 
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pr
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la
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 a

de
cu

ad
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 u
na

 c
on

ex
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n 
de

 e
nv

ío
 d

e 
se

ña
le

s 
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ra
 le

ct
ur

a 
a 

di
st

an
ci

a 
de

l 

co
nt

ad
or

. 
An

te
s 

de
 c

ad
a 

co
nt

ad
or

 d
iv

is
io

na
rio

 s
e 

di
sp

on
dr

á 
un

a 
lla

ve
 d

e 
co

rte
. 

D
es

pu
és

 d
e 

ca
da

 c
on

ta
do

r s
e 

di
sp

on
dr

á 
un

a 
vá

lv
ul

a 
de

 re
te

nc
ió

n.
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P
ar

te
 d

e 
la

 i
ns

ta
la

ci
ón

 c
om

pr
en

di
da

 e
nt

re
 c

ad
a 

co
nt

ad
or

 y
 l

os
 a

pa
ra

to
s 

de
 c

on
su

m
o 

de
l 

ab
on

ad
o 

co
rre

sp
on

di
en

te
. 

E
st

ar
án

 c
om

pu
es

ta
s 

de
 lo

s 
el

em
en

to
s 

si
gu

ie
nt

es
: 

- 
U

na
 ll

av
e 

de
 p

as
o 

si
tu

ad
a 

en
 e

l i
nt

er
io

r 
de

 la
 p

ro
pi

ed
ad

 p
ar

tic
ul

ar
 e

n 
lu

ga
r 

ac
ce

si
bl

e 
pa

ra
 s

u 

m
an

ip
ul

ac
ió

n.
 

- 
D

er
iv

ac
io

ne
s 

pa
rti

cu
la

re
s,

 c
uy

o 
tra

za
do

 s
e 

re
al

iz
ar

á 
de

 f
or

m
a 

ta
l q

ue
 la

s 
de

riv
ac

io
ne

s 
a 

lo
s 

cu
ar

to
s 

hú
m

ed
os

 s
ea

n 
in

de
pe

nd
ie

nt
es

. C
ad

a 
un

a 
de

 e
st

as
 d

er
iv

ac
io

ne
s 

co
nt

ar
á 

co
n 

un
a 

lla
ve

 

de
 c

or
te

, t
an

to
 p

ar
a 

ag
ua

 fr
ía

 c
om

o 
pa

ra
 a

gu
a 

ca
lie

nt
e.

 

- R
am

al
es

 d
e 

en
la

ce
. 

- 
P

un
to

s 
de

 c
on

su
m

o,
 d

e 
lo

s 
cu

al
es

, 
to

do
s 

lo
s 

ap
ar

at
os

 d
e 

de
sc

ar
ga

, 
ta

nt
o 

de
pó

si
to

s 
co

m
o 

gr
ifo

s,
 lo

s 
ca

le
nt

ad
or

es
 d

e 
ag

ua
 in

st
an

tá
ne

os
, 

lo
s 

ac
um

ul
ad

or
es

, 
la

s 
ca

ld
er

as
 in

di
vi

du
al

es
 d

e 

pr
od

uc
ci

ón
 d

e 
A

C
S

 y
 c

al
ef

ac
ci

ón
 y

, 
en

 g
en

er
al

, 
lo

s 
ap

ar
at

os
 s

an
ita

rio
s,

 ll
ev

ar
án

 u
na

 ll
av

e 
de

 

co
rte

 in
di

vi
du

al
. 
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E
l s

is
te

m
a 

de
 s

ob
re

el
ev

ac
ió

n 
de

be
 d

is
eñ

ar
se

 d
e 

ta
l m

an
er

a 
qu

e 
se

 p
ue

da
 s

um
in

is
tra

r 
a 

zo
na

s 

de
l e

di
fic

io
 a

lim
en

ta
bl

es
 c

on
 p

re
si

ón
 d

e 
re

d,
 s

in
 n

ec
es

id
ad

 d
e 

la
 p

ue
st

a 
en

 m
ar

ch
a 

de
l g

ru
po

. 

E
l g

ru
po

 d
e 

pr
es

ió
n 

de
be

 s
er

 d
e 

al
gu

no
 d

e 
lo

s 
do

s 
tip

os
 s

ig
ui

en
te

s:
 

a)
 c

on
ve

nc
io

na
l, 

qu
e 

co
nt

ar
á 

co
n:

 

- D
ep

ós
ito

 a
ux

ili
ar

 d
e 

al
im

en
ta

ci
ón

, q
ue

 e
vi

te
 la

 to
m

a 
de

 a
gu

a 
di

re
ct

a 
po

r e
l e

qu
ip

o 
de

 b
om

be
o.

 

- 
E

qu
ip

o 
de

 b
om

be
o,

 c
om

pu
es

to
, 

co
m

o 
m

ín
im

o,
 d

e 
do

s 
bo

m
ba

s 
de

 i
gu

al
es

 p
re

st
ac

io
ne

s 
y 

fu
nc

io
na

m
ie

nt
o 

al
te

rn
o,

 m
on

ta
da

s 
en

 p
ar

al
el

o.
 

- 
D

ep
ós

ito
s 

de
 p

re
si

ón
 c

on
 m

em
br

an
a,

 c
on

ec
ta

do
s 

a 
di

sp
os

iti
vo

s 
su

fic
ie

nt
es

 d
e 

va
lo

ra
ci

ón
 d

e 

lo
s 

pa
rá

m
et

ro
s 

de
 p

re
si

ón
 d

e 
la

 in
st

al
ac

ió
n,

 p
ar

a 
su

 p
ue

st
a 

en
 m

ar
ch

a 
y 

pa
ra

da
 a

ut
om

át
ic

as
. 

b)
 d

e 
ac

ci
on

am
ie

nt
o 

re
gu

la
bl

e,
 ta

m
bi

én
 ll

am
ad

os
 d

e 
ca

ud
al

 v
ar

ia
bl

e,
 q

ue
 p

od
rá

 p
re

sc
in

di
r 

de
l 

de
pó

si
to

 a
ux

ili
ar

 d
e 

al
im

en
ta

ci
ón

 y
 c

on
ta

rá
 c

on
 u

n 
va

ria
do

r 
de

 f
re

cu
en

ci
a 

qu
e 

ac
ci

on
ar

á 
la

s 

bo
m

ba
s 

m
an

te
ni

en
do

 c
on

st
an

te
 la

 p
re

si
ón

 d
e 

sa
lid

a,
 in

de
pe

nd
ie

nt
em

en
te

 d
el

 c
au

da
l s

ol
ic

ita
do

 

o 
di

sp
on

ib
le

; 
U

na
 

de
 

la
s 

bo
m

ba
s 

m
an

te
nd

rá
 

la
 

pa
rte

 
de

 
ca

ud
al

 
ne

ce
sa

rio
 

pa
ra

 
el

 

m
an

te
ni

m
ie

nt
o 

de
 la

 p
re

si
ón

 a
de

cu
ad

a.
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iv
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dr
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 e
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am

ie
nt

o 
de

 a
gu
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 p
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ar
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s 
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 p
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so
m

et
id

os
 a

 tr
at

am
ie

nt
os

 d
e 

ch
oq

ue
 té

rm
ic

o,
 s

e 
di

se
ña

rá
n 

pa
ra

 p
od

er
 e

fe
ct

ua
r 

y 
so

po
rta

r 
lo

s 

m
is

m
os

. 

Lo
s 

m
at

er
ia

le
s 

em
pl

ea
do

s 
en

 e
l 

ci
rc

ui
to

 r
es

is
tir

án
 l

a 
ac

ci
ón

 a
gr

es
iv

a 
de

l 
ag

ua
 s

om
et

id
a 

a 

tra
ta

m
ie

nt
o 

de
 c

ho
qu

e 
qu

ím
ic

o.
 

N
o 

se
 p

er
m

iti
rá

 la
 p

re
pa

ra
ci

ón
 d

e 
ag

ua
 c

al
ie

nt
e 

pa
ra

 u
so

s 
sa

ni
ta

rio
s 

m
ed

ia
nt

e 
la

 m
ez

cl
a 

di
re

ct
a 

de
 a

gu
a 

frí
a 

co
n 

co
nd

en
sa

do
 o

 v
ap

or
 p

ro
ce

de
nt

e 
de

 c
al

de
ra

s.
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E
X
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E

N
C

IA
 D

E
 S

E
G

U
R

ID
A

D
 

7.
4.

1 
G

E
N

E
R

A
C

IÓ
N

 D
E

 C
A

LO
R

 

Lo
s 

ge
ne

ra
do

re
s 

de
 c

al
or

 q
ue

 u
til

ic
en

 c
om

bu
st

ib
le

s 
ga

se
os

os
, 

in
cl

ui
do

s 
en

 e
l 

ám
bi

to
 d

e 

ap
lic

ac
ió

n 
de

l 
R

ea
l 

D
ec

re
to

 1
42

8/
19

92
 d

e 
27

 d
e 

no
vi

em
br

e,
 t

en
dr

án
 l

a 
ce

rti
fic

ac
ió

n 
de

 

co
nf

or
m

id
ad

 s
eg

ún
 lo

 e
st

ab
le

ci
do

 e
n 

di
ch

o 
re

al
 d

ec
re

to
. 

Lo
s 

ge
ne

ra
do

re
s 

de
 c

al
or

 c
on

 c
om

bu
st

ib
le

s 
qu

e 
no

 s
ea

n 
ga

se
s 

di
sp

on
dr

án
 d

e:
 

- 
U

n 
di

sp
os

iti
vo

 d
e 

in
te

rr
up

ci
ón

 d
e 

fu
nc

io
na

m
ie

nt
o 

de
l q

ue
m

ad
or

 e
n 

ca
so

 d
e 

re
tro

ce
so

 d
e 

lo
s 

pr
od

uc
to

s 
de

 la
 c

om
bu

st
ió

n.
 

- 
U

n 
di

sp
os

iti
vo

 d
e 

in
te

rr
up

ci
ón

 d
e 

fu
nc

io
na

m
ie

nt
o 

de
l q

ue
m

ad
or

 q
ue

 im
pi

da
 q

ue
 s

e 
al

ca
nc

en
 

te
m

pe
ra

tu
ra

s 
m

ay
or

es
 q

ue
 la

s 
de

 d
is

eñ
o,

 q
ue

 s
er

á 
de

 re
ar

m
e 

m
an

ua
l. 

Lo
s 

ge
ne

ra
do

re
s 

de
 c

al
or

 q
ue

 u
til

ic
en

 b
io

co
m

bu
st

ib
le

 s
ól

id
o 

te
nd

rá
n 

ad
em

ás
: 

- U
n 

si
st

em
a 

de
 e

lim
in

ac
ió

n 
de

l c
al

or
 re

si
du

al
 p

ro
du

ci
do

 e
n 

la
 c

al
de

ra
. 

- 
U

na
 v

ál
vu

la
 d

e 
se

gu
rid

ad
 ta

ra
da

 a
 1

 b
ar

 p
or

 e
nc

im
a 

de
 la

 p
re

si
ón

 d
e 

tra
ba

jo
 d

el
 g

en
er

ad
or

. 

E
st

a 
vá

lv
ul

a 
en

 s
u 

zo
na

 d
e 

de
sc

ar
ga

 d
eb

er
á 

es
ta

r c
on

du
ci

da
 h

as
ta

 u
n 

su
m

id
er

o.
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2 
S

A
LA

S
 D

E
 M

Á
Q

U
IN

A
S

 

E
s 

el
 l

oc
al

 t
éc

ni
co

 d
on

de
 s

e 
al

oj
ar

án
 l

os
 e

qu
ip

os
 d

e 
pr

od
uc

ci
ón

 d
e 

ca
lo

r, 
as

í 
co

m
o 

ot
ro

s 

eq
ui

po
s 

au
xi

lia
re

s 
y 

ac
ce

so
rio

s 
de

 la
 in

st
al

ac
ió

n 
té

rm
ic

a,
 c

on
 p

ot
en

ci
a 

su
pe

rio
r 

a 
70

 k
W

. 
La

 

sa
la

 d
e 

m
áq

ui
na

s 
cu

m
pl

irá
 la

s 
si

gu
ie

nt
es

 p
re

sc
rip

ci
on

es
: 

- N
o 

se
 p

ra
ct

ic
ar

á 
el

 a
cc

es
o 

no
rm

al
 a

 la
 s

al
a 

a 
tra

vé
s 

de
 u

na
 a

be
rtu

ra
 e

n 
el

 s
ue

lo
 o

 te
ch

o.
 

- 
La

s 
pu

er
ta

s 
te

nd
rá

n 
un

a 
pe

rm
ea

bi
lid

ad
 n

o 
su

pe
rio

r 
a 

1 
l/s

·m
² 

ba
jo

 u
na

 p
re

si
ón

 d
ife

re
nc

ia
 d

e 

10
0 

P
a,

 s
al

vo
 c

ua
nd

o 
es

té
n 

en
 c

on
ta

ct
o 

di
re

ct
o 

co
n 

el
 e

xt
er

io
r. 

- 
La

s 
di

m
en

si
on

es
 d

e 
la

 p
ue

rta
 d

e 
ac

ce
so

 s
er

án
 la

s 
su

fic
ie

nt
es

 p
ar

a 
pe

rm
iti

r 
el

 m
ov

im
ie

nt
o 

si
n 

rie
sg

o 
o 

da
ño

 d
e 

aq
ue

llo
s 

eq
ui

po
s 

qu
e 

de
ba

n 
se

r r
ep

ar
ad

os
 fu

er
a 

de
 la

 s
al

a 
de

 m
áq

ui
na

s.
 

- 
La

s 
pu

er
ta

s 
de

be
n 

es
ta

r 
pr

ov
is

ta
s 

de
 c

er
ra

du
ra

 c
on

 f
ác

il 
ap

er
tu

ra
 d

es
de

 e
l i

nt
er

io
r, 

au
nq

ue
 

ha
ya

n 
si

do
 c

er
ra

da
s 

co
n 

lla
ve

s 
de

sd
e 

el
 e

xt
er

io
r. 

- 
E

n 
el

 e
xt

er
io

r 
de

 l
a 

pu
er

ta
 s

e 
co

lo
ca

rá
 u

n 
ca

rte
l 

co
n 

la
 i

ns
cr

ip
ci

ón
: 

"S
al

a 
de

 M
áq

ui
na

s.
 

P
ro

hi
bi

da
 la

 e
nt

ra
da

 a
 to

da
 p

er
so

na
 a

je
na

 a
l s

er
vi

ci
o"

. 

- N
o 

se
 p

er
m

iti
rá

 n
in

gu
na

 to
m

a 
de

 v
en

til
ac

ió
n 

qu
e 

co
m

un
iq

ue
 c

on
 o

tro
s 

lo
ca

le
s 

ce
rra

do
s.

 

- L
os

 e
le

m
en

to
s 

de
 c

er
ra

m
ie

nt
o 

de
 la

 s
al

a 
no

 p
er

m
iti

rá
n 

fil
tra

ci
on

es
 d

e 
hu

m
ed

ad
. 

- 
La

 s
al

a 
di

sp
on

dr
á 

de
 u

n 
ef

ic
az

 s
is

te
m

a 
de

 d
es

ag
üe

 p
or

 g
ra

ve
da

d 
o,

 e
n 

ca
so

 n
ec

es
ar

io
, p

or
 

bo
m

be
o.

 

- 
E

l 
cu

ad
ro

 e
lé

ct
ric

o 
de

 p
ro

te
cc

ió
n 

y 
m

an
do

 d
e 

lo
s 

eq
ui

po
s 

in
st

al
ad

os
 e

n 
la

 S
al

a 
o,

 p
or

 l
o 

m
en

os
, 

el
 i

nt
er

ru
pt

or
 g

en
er

al
 e

st
ar

á 
si

tu
ad

o 
en

 l
as

 p
ro

xi
m

id
ad

es
 d

e 
la

 p
ue

rta
 p

rin
ci

pa
l 

de
 

ac
ce

so
. E

st
e 

in
te

rr
up

to
r n

o 
po

dr
á 

co
rta

r l
a 

al
im

en
ta

ci
ón

 a
l s

is
te

m
a 

de
 v

en
til

ac
ió

n 
de

 la
  S

al
a.

 

- E
l i

nt
er

ru
pt

or
 d

el
 s

is
te

m
a 

de
 v

en
til

ac
ió

n 
fo

rz
ad

a 
de

 la
 S

al
a,

 s
i e

xi
st

e,
 ta

m
bi

én
 s

e 
si

tu
ar

á 
en

 la
s 

pr
ox

im
id

ad
es

 d
e 

la
 p

ue
rta

 p
rin

ci
pa

l d
e 

ac
ce

so
. 

- E
l n

iv
el

 d
e 

ilu
m

in
ac

ió
n 

m
ed

io
 e

n 
se

rv
ic

io
 d

e 
la

 S
al

a 
de

 M
áq

ui
na

s 
se

rá
, c

om
o 

m
ín

im
o,

 d
e 

20
0 

lu
x,

 c
on

 u
na

 u
ni

fo
rm

id
ad

 m
ed

ia
 d

e 
0,

5.
 

- 
N

o 
po

dr
án

 s
er

 u
til

iz
ad

os
 p

ar
a 

ot
ro

s 
fin

es
, n

i p
od

rá
n 

re
al

iz
ar

se
 e

n 
el

la
s 

tra
ba

jo
s 

aj
en

os
 a

 lo
s 

pr
op
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s 

de
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 in
st

al
ac

ió
n.

 

- 
Lo

s 
m

ot
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 y

 s
us

 tr
an
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io
ne

s 
de

be
rá

n 
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ta
r 

su
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ie
nt

em
en

te
 p

ro
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gi
do

s 
co

nt
ra

 a
cc

id
en

te
s 
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ito
s 

de
l p
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so

na
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- E
nt

re
 la

 m
aq

ui
na

ria
 y

 lo
s 

el
em

en
to

s 
qu

e 
de

lim
ita

n 
la

 s
al

a 
de

 m
áq

ui
na

s 
de

be
n 

al
oj

ar
se

 p
as

os
 y

 

ac
ce

so
s 

lib
re

s 
pa

ra
 p

er
m

iti
r e

l m
ov

im
ie

nt
o 

de
 e

qu
ip

os
, o

 d
e 

pa
rte

 d
e 

el
lo

s,
 d

es
de

 la
 s

al
a 

ha
ci

a 

el
 e

xt
er

io
r y

 v
ic

ev
er

sa
. 

- L
a 

co
ne

xi
ón

 e
nt

re
 g

en
er

ad
or

es
 d

e 
ca

lo
r y

 c
hi

m
en

ea
s 

de
be

rá
 s

er
 p

er
fe

ct
am

en
te

 a
cc

es
ib

le
. 

- 
E

n 
el

 i
nt

er
io

r 
de

 l
a 

sa
la

 d
e 

m
áq

ui
na

s 
fig

ur
ar

án
, 

vi
si

bl
es

 y
 d

eb
id

am
en

te
 p

ro
te

gi
da

s,
 l

as
 

in
di

ca
ci

on
es

 s
ig

ui
en

te
s:

  

o 
In

st
ru

cc
io

ne
s 

pa
ra

 e
fe

ct
ua

r 
la

 p
ar

ad
a 

en
 c

as
o 

ne
ce

sa
rio

, 
co

n 
se

ña
l 

de
 a

la
rm

a 
y 

di
sp

os
iti

vo
 d

e 
co

rte
 rá

pi
do

. 

o 
N

om
br

e,
 d

ire
cc

ió
n 

y 
nº

 t
el

éf
on

o 
de

 l
a 

en
tid

ad
 e

nc
ar

ga
da

 d
el

 m
an

te
ni

m
ie

nt
o 

de
 l

a 

in
st

al
ac

ió
n.

  

o 
La

 d
ire

cc
ió

n 
y 

nº
 te

lé
fo

no
 d

el
 s

er
vi

ci
o 

de
 b

om
be

ro
s 

m
ás

 p
ró

xi
m

o,
 y

 d
el

 re
sp

on
sa

bl
e 

de
l 

ed
ifi

ci
o.

 

o 
In

di
ca

ci
ón

 d
e 

lo
s 

pu
es

to
s 

de
 e

xt
in

ci
ón

 y
 e

xt
in

to
re

s 
m

ás
 c

er
ca

no
s.

 

o 
P

la
no

 c
on

 e
sq

ue
m

a 
de

 p
rin

ci
pi

o 
de

 la
 in

st
al

ac
ió

n.
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2.
3.

 

La
s 
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 d

e 
M

áq
ui

na
s 
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al

iz
ad

as
 e

n 
ed

ifi
ci

os
 in

st
itu

ci
on

al
es

 o
 d

e 
pú

bl
ic

a 
co

nc
ur

re
nc

ia
 o

 q
ue

 

tra
ba

je
n 

a 
un

a 
te

m
pe

ra
tu

ra
 s

up
er

io
r 

a 
11

0 
ºC

, a
de

m
ás

 d
e 

lo
s 

re
qu

is
ito

s 
an

te
rio

re
s,

 c
um

pl
irá

n 

qu
e 

el
 c

ua
dr

o 
el

éc
tri

co
 d

e 
pr

ot
ec

ci
ón

 y
 m

an
do

 d
e 

lo
s 

eq
ui

po
s 

in
st

al
ad

os
 e

n 
la

 S
al

a 
o,

 p
or

 lo
 

m
en

os
, e

l i
nt

er
ru

pt
or

 g
en

er
al

 y
 e

l i
nt

er
ru

pt
or

 d
el

 s
is

te
m

a 
de

 v
en

til
ac

ió
n 

de
be

rá
 s

itu
ar

se
 fu

er
a 

de
 

la
 m

is
m

a 
y 

en
 la

 p
ro

xi
m

id
ad

 d
e 

un
o 

de
 lo

s 
ac

ce
so

s.
 

La
s 

in
st

al
ac

io
ne

s 
té

rm
ic

as
 d

eb
er

án
 s

er
 p

er
fe

ct
am

en
te

 a
cc

es
ib

le
s 

en
 to

da
s 

su
s 

pa
rte

s 
de

 fo
rm

a 

qu
e 

pu
ed

an
 r

ea
liz

ar
se

 d
e 

m
an

er
a 

ad
ec

ua
da

 y
 s

in
 p

el
ig

ro
 la

s 
op

er
ac

io
ne

s 
de

 m
an

te
ni

m
ie

nt
o,

 

vi
gi

la
nc

ia
 y

 c
on

du
cc

ió
n.

 L
a 

al
tu

ra
 m

ín
im

a 
de

 la
 s

al
a 

se
rá

 d
e 

2,
50

 m
, r

es
pe

tá
nd

os
e 

un
a 

al
tu

ra
 

lib
re

 d
e 

tu
be

ría
s 

y 
ob

st
ác

ul
os

 s
ob

re
 la

 c
al

de
ra

 d
e 

0,
5 

m
. 

E
l e

sp
ac

io
 m

ín
im

o 
lib

re
 a

lre
de

do
r d

e 
la

s 
ca

ld
er

as
 c

on
 q

ue
m

ad
or

 d
e 

co
m

bu
st

ió
n 

fo
rz

ad
a 

se
rá

 d
e 

0,
5 

m
 e

nt
re

 u
no

 d
e 

lo
s 

la
te

ra
le

s 
de

 la
 c

al
de

ra
 y

 la
 p

ar
ed

, 
pe

rm
iti

en
do

 la
 a

pe
rtu

ra
 t

ot
al

 d
e 

la
 

pu
er

ta
 s

in
 n

ec
es

id
ad

 d
e 

de
sm

on
ta

r e
l q

ue
m

ad
or

, y
 d

e 
0,

7 
m

 e
nt

re
 e

l f
on

do
 d

e 
la

 c
aj

a 
de

 h
um

os
 

y 
la

 p
ar

ed
 d

e 
la

 s
al

a.
 C

ua
nd

o 
ex

is
ta

n 
va

ria
s 

ca
ld

er
as

, l
a 

di
st

an
ci

a 
m

ín
im

a 
en

tre
 e

lla
s 

se
rá

 d
e 

0,
5 

m
. 

E
l 

es
pa

ci
o 

lib
re

 e
n 

la
 p

ar
te

 f
ro

nt
al

 s
er

á 
ig

ua
l 

a 
la

 p
ro

fu
nd

id
ad

 d
e 

la
 c

al
de

ra
, 

co
n 

un
 

m
ín

im
o 

de
 u

n 
m

et
ro

; e
n 

es
ta

 z
on

a 
se

 re
sp

et
ar

á 
un

a 
al

tu
ra

 m
ín

im
a 

lib
re

 d
e 

ob
st

ác
ul

os
 d

e 
2 

m
. 

To
da

 s
al

a 
de

 m
áq

ui
na

s 
ce

rr
ad

a 
de

be
rá

 d
is

po
ne

r 
de

 m
ed

io
s 

su
fic

ie
nt

es
 d

e 
ve

nt
ila

ci
ón

, n
at

ur
al

 

di
re

ct
a 

po
r 

or
ifi

ci
os

 o
 c

on
du

ct
os

, 
o 

fo
rz

ad
a.

 S
e 

re
co

m
ie

nd
a 

ad
op

ta
r, 

pa
ra

 m
ay

or
 g

ar
an

tía
 d

e 

fu
nc

io
na

m
ie

nt
o,

 e
l s

is
te

m
a 

de
 v

en
til

ac
ió

n 
di

re
ct

a 
po

r 
or

ifi
ci

os
. 

E
n 

cu
al

qu
ie

r 
ca

so
, 

se
 in

te
nt

ar
á 

lo
gr

ar
, 

si
em

pr
e 

qu
e 

se
a 

po
si

bl
e,

 u
na

 v
en

til
ac

ió
n 

cr
uz

ad
a,

 c
ol

oc
an

do
 l

as
 a

be
rtu

ra
s 

so
br

e 

pa
re

de
s 

op
ue

st
as

 d
e 

la
 s

al
a 

y 
en

 la
s 

ce
rc

an
ía

s 
de

l t
ec

ho
 y

 d
el

 s
ue

lo
. 

La
s 

ab
er

tu
ra

s 
es

ta
rá

n 

pr
ot

eg
id

as
 p

ar
a 

ev
ita

r 
la

 e
nt

ra
da

 d
e 

cu
er

po
s 

ex
tra

ño
s 

y 
qu

e 
no

 p
ue

da
n 

se
r 

ob
st

ru
id

os
 o

 

in
un

da
do

s.
 

La
 v

en
til

ac
ió

n 
na

tu
ra

l d
ire

ct
a 

al
 e

xt
er

io
r 

pu
ed

e 
re

al
iz

ar
se

, p
ar

a 
la

s 
sa

la
s 

co
nt

ig
ua

s 
a 

zo
na

s 
al

 

ai
re

 li
br

e,
 m

ed
ia

nt
e 

ab
er

tu
ra

s 
de

 á
re

a 
lib

re
 m

ín
im

a 
de

 5
 c

m
²/k

W
 d

e 
po

te
nc

ia
 té

rm
ic

a 
no

m
in

al
. 

C
ua

nd
o 

la
 s

al
a 

no
 s

ea
 c

on
tig

ua
 a

 z
on

a 
al

 a
ire

 l
ib

re
, 

pe
ro

 p
ue

da
 c

om
un

ic
ar

se
 c

on
 é

st
a 

po
r 

m
ed

io
 d

e 
co

nd
uc

to
s 

de
 m

en
os

 d
e 

10
 m

 d
e 

re
co

rr
id

o 
ho

riz
on

ta
l, 

la
 s

ec
ci

ón
 l

ib
re

 m
ín

im
a 

de
 

és
to

s,
 re

fe
rid

a 
a 

la
 p

ot
en

ci
a 

té
rm

ic
a 

no
m

in
al

 in
st

al
ad

a,
 s

er
á:

 

- c
on

du
ct

os
 v

er
tic

al
es

: 7
,5

 c
m

²/k
W

. 

- c
on

du
ct

os
 h

or
iz

on
ta

le
s:

 1
0 

cm
²/k

W
. 

La
s 

se
cc

io
ne

s 
in

di
ca

da
s 

se
 d

iv
id

irá
n 

en
 d

os
 a

be
rtu

ra
s,

 p
or

 lo
 m

en
os

, 
un

a 
si

tu
ad

a 
ce

rc
a 

de
l 

te
ch

o 
y 

ot
ra

 c
er

ca
 d

el
 s

ue
lo

 y
, a

 s
er

 p
os

ib
le

, s
ob

re
 p

ar
ed

es
 o

pu
es

ta
s.

 

C
ua

nd
o 

se
a 

ne
ce

sa
ria

 l
a 

ve
nt

ila
ci

ón
 f

or
za

da
, 

se
 d

is
po
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rá

 d
e 

un
 v

en
til

ad
or

 d
e 

im
pu

ls
ió

n,
 

so
pl

an
do

 e
n 

la
 p

ar
te

 in
fe

rio
r 

de
 la

 s
al

a,
 q

ue
 a

se
gu

re
 u

n 
ca

ud
al

 m
ín

im
o,

 e
n 

m
3/

h,
 d

e 
1,

8·
P

N
 +

 

10
·A

, s
ie

nd
o 

P
N

 la
 p

ot
en

ci
a 

té
rm

ic
a 

no
m

in
al

 in
st

al
ad

a,
 e

n 
kW

, y
 A

 la
 s

up
er

fic
ie

 d
e 

la
 s

al
a 

en
 

m
². 
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E
l v

en
til

ad
or

 e
st

ar
á 

en
cl

av
ad

o 
el

éc
tri

ca
m

en
te

 c
on

 lo
s 

qu
em

ad
or

es
, 

de
 m

an
er

a 
qu

e 
en

tre
 e

n 

fu
nc

io
na

m
ie

nt
o 

cu
an

do
 a

l 
m

en
os

 u
no

 d
e 

lo
s 

qu
em

ad
or

es
 f

un
ci

on
e 

y 
pa

re
 c

ua
nd

o 
to

do
s 

lo
s 

qu
em

ad
or

es
 e

st
én

 p
ar

ad
os

. 

7.
4.

3 
R

E
D

 D
E

 T
U

B
E

R
ÍA

S
 

P
ar

a 
el

 d
is

eñ
o 

y 
co

lo
ca

ci
ón

 d
e 

lo
s 

so
po

rte
s 

de
 la

s 
tu

be
ría

s,
 s

e 
em

pl
ea

rá
n 

la
s 

in
st

ru
cc

io
ne

s 
de

l 

fa
br

ic
an

te
. 

La
s 

co
ne

xi
on

es
 e

nt
re

 tu
be

ría
s 

y 
eq

ui
po

s 
ac

ci
on

ad
os

 p
or

 m
ot

or
 d

e 
po

te
nc

ia
 m

ay
or

 q
ue

 3
 k

W
 s

e 

ef
ec

tu
ar

án
 m

ed
ia

nt
e 

el
em

en
to

s 
fle

xi
bl

es
. 

To
da

s 
la

s 
re

de
s 

de
 t

ub
er

ía
s 

de
be

n 
di

se
ña

rs
e 

de
 t

al
 

m
an

er
a 

qu
e 

pu
ed

an
 v

ac
ia

rs
e 

de
 fo

rm
a 

pa
rc

ia
l y

 to
ta

l. 

La
s 

va
ria

ci
on

es
 d

e 
lo

ng
itu

d 
a 

la
s 

qu
e 

es
tá

n 
so

m
et

id
as

 la
s 

tu
be

ría
s 

de
bi

do
 a

 la
 v

ar
ia

ci
ón

 d
e 

la
 

te
m

pe
ra

tu
ra

 d
el

 f
lu

id
o 

qu
e 

co
nt

ie
ne

 s
e 

de
be

n 
co

m
pe

ns
ar

 c
on

 e
l 

fin
 d

e 
ev

ita
r 

ro
tu

ra
s 

en
 l

os
 

pu
nt

os
 m

ás
 d

éb
ile

s.
 

E
n 

la
s 

sa
la

s 
de

 m
áq

ui
na

s 
se

 p
ue

de
n 

ap
ro

ve
ch

ar
 l

os
 f

re
cu

en
te

s 
ca

m
bi

os
 d

e 
di

re
cc

ió
n,

 c
on

 

cu
rv

as
 d

e 
ra

di
o 

la
rg

o,
 p

ar
a 

qu
e 

la
 r

ed
 d

e 
tu

be
ría

s 
te

ng
a 

la
 s

uf
ic

ie
nt

e 
fle

xi
bi

lid
ad

 y
 p

ue
de

 

so
po

rta
r l

os
 e

sf
ue

rz
os

 a
 lo

s 
qu

e 
es

tá
 s

om
et

id
a.

 

E
n 

lo
s 

te
nd

id
os

 d
e 

gr
an

 lo
ng

itu
d,

 t
an

to
 h

or
iz

on
ta

le
s 

co
m

o 
ve

rti
ca

le
s,

 lo
s 

es
fu

er
zo

s 
so

br
e 

la
s 

tu
be

ría
s 

se
 a

bs
or

be
rá

n 
po

r m
ed

io
 d

e 
co

m
pe

ns
ad

or
es

 d
e 

di
la

ta
ci

ón
 y

 c
am

bi
os

 d
e 

di
re

cc
ió

n.
 

P
ar

a 
pr

ev
en

ir 
lo

s 
ef

ec
to

s 
de

 l
os

 c
am

bi
os

 d
e 

pr
es

ió
n 

pr
ov

oc
ad

os
 p

or
 m

an
io

br
as

 b
ru

sc
as

 d
e 

al
gu

no
s 

el
em

en
to

s 
de

l c
irc

ui
to

, s
e 

in
st

al
ar

án
 e

le
m

en
to

s 
am

or
tig

ua
do

re
s 

en
 p

un
to

s 
ce

rc
an

os
 a

 

lo
s 

el
em

en
to

s 
qu

e 
lo

s 
pr

ov
oc

an
. 

E
n 

di
ám

et
ro

s 
m

ay
or

es
 d

e 
D

N
 3

2 
se

 e
vi

ta
rá

, e
n 

lo
 p

os
ib

le
, e

l e
m

pl
eo

 d
e 

vá
lv

ul
as

 d
e 

re
te

nc
ió

n 

de
 c

la
pe

ta
. 

E
n 

di
ám

et
ro

s 
m

ay
or

es
 q

ue
 D

N
 1

00
 l

as
 v

ál
vu

la
s 

de
 r

et
en

ci
ón

 s
e 

su
st

itu
irá

n 
po

r 

vá
lv

ul
as

 m
ot

or
iz

ad
as

 c
on

 ti
em

po
 d

e 
ac

tu
ac

ió
n 

aj
us

ta
bl

e.
 

C
ad

a 
ci

rc
ui

to
 h

id
rá

ul
ic

o 
se

 p
ro

te
ge

rá
 m

ed
ia

nt
e 

un
 fi

ltr
o 

co
n 

un
a 

lu
z 

de
 1

m
m

, c
om

o 
m

áx
im

o.
 

7.
4.

4 
P

R
O

TE
C

C
IÓ

N
 C

O
N

TR
A

 IN
C

E
N

D
IO

S
 

S
e 

ap
lic

ar
án

 la
s 

co
nd

ic
io

ne
s 

de
l C

TE
, D

oc
um

en
to

 B
ás

ic
o 

S
I "

S
eg

ur
id

ad
 e

n 
ca

so
 d

e 
in

ce
nd

io
", 

en
 e

sp
ec

ia
l e

n 
lo

 q
ue

 re
sp

ec
ta

 a
 S

al
as

 d
e 

C
al

de
ra

s 
co

n 
po

te
nc

ia
 ú

til
 n

om
in

al
 m

ay
or

 d
e 

70
 k

W
 

(lo
ca

le
s 

de
 ri

es
go

 e
sp

ec
ia

l).
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4.

5 
S

E
G

U
R

ID
A

D
 D

E
 U

TI
LI

ZA
C

IÓ
N

 

N
in

gu
na

 s
up

er
fic

ie
 c

on
 l

a 
qu

e 
ex

is
ta

 p
os

ib
ili

da
d 

de
 c

on
ta

ct
o 

ac
ci

de
nt

al
 p

od
rá

 t
en

er
 u

na
 

te
m

pe
ra

tu
ra

 m
ay

or
 q

ue
 6

0 
ºC

. 

Lo
s 

eq
ui

po
s 

y 
ap

ar
at

os
 

de
be

n 
es

ta
r 

si
tu

ad
os

 
de

 
fo

rm
a 

qu
e 

se
 

fa
ci

lit
e 

su
 

lim
pi

ez
a,

 

m
an

te
ni

m
ie

nt
o 

y 
re

pa
ra

ci
ón

. 

Lo
s 

el
em

en
to

s 
de

 m
ed

id
a,

 c
on

tro
l, 

pr
ot

ec
ci

ón
 y

 m
an

io
br

a 
se

 d
eb

en
 in

st
al

ar
 e

n 
lu

ga
re

s 
vi

si
bl

es
 

y 
fá

ci
lm

en
te

 a
cc

es
ib

le
s.

 

P
ar

a 
aq

ue
llo

s 
eq

ui
po

s 
o 

ap
ar

at
os

 q
ue

 d
eb

an
 q

ue
da

r o
cu

lto
s 

se
 p

re
ve

rá
 u

n 
ac

ce
so

 fá
ci

l. 
E

n 
lo

s 

fa
ls

os
 t

ec
ho

s 
se

 d
eb

en
 p

re
ve

r 
ac

ce
so

s 
ad

ec
ua

do
s 

ce
rc

a 
de

 c
ad

a 
ap

ar
at

o 
qu

e 
pu

ed
en

 s
er

 

ab
ie

rto
s 

si
n 

ne
ce

si
da

d 
de

 re
cu

rr
ir 

a 
he

rr
am

ie
nt

as
. 

Lo
s 

ed
ifi

ci
os

 m
ul

tiu
so

s 
co

n 
in

st
al

ac
io

ne
s 

té
rm

ic
as

 u
bi

ca
da

s 
en

 e
l i

nt
er

io
r d

e 
su

s 
lo

ca
le

s,
 d

eb
en

 

di
sp

on
er

 d
e 

pa
tin

ill
os

 v
er

tic
al

es
 a

cc
es

ib
le

s 
de

sd
e 

lo
s 

lo
ca

le
s 

de
 c

ad
a 

us
ua

rio
 h

as
ta

 la
 c

ub
ie

rta
; 

se
rá

n 
de

 d
im

en
si

on
es

 s
uf

ic
ie

nt
es

 p
ar

a 
al

oj
ar

 la
s 

co
nd

uc
ci

on
es

 c
or

re
sp

on
di

en
te

s 
(c

hi
m

en
ea

s,
 

et
c)

. 

La
s 

tu
be

ría
s 

se
 in

st
al

ar
án

 e
n 

lu
ga

re
s 

qu
e 

pe
rm

ita
n 

la
 a

cc
es

ib
ili

da
d 

de
 la

s 
m

is
m

as
 y

 d
e 

su
s 

ac
ce

so
rio

s,
 a

de
m

ás
 d

e 
fa

ci
lit

ar
 e

l m
on

ta
je

 d
el

 a
is

la
m

ie
nt

o 
en

 la
 m

is
m

a,
 e

n 
su

 r
ec

or
rid

o,
 s

al
vo

 

cu
an

do
 v

ay
an

 e
m

po
tra

da
s.

 

E
n 

la
 s

al
a 

de
 m

áq
ui

na
s 

se
 d

is
po

nd
rá

 u
n 

pl
an

o 
co

n 
el

 e
sq

ue
m

a 
de

 p
rin

ci
pi

o 
de

 la
 in

st
al

ac
ió

n,
 

en
m

ar
ca

do
 e

n 
un

 c
ua

dr
o 

de
 p

ro
te

cc
ió

n.
 

To
da

s 
la

s 
in

st
ru

cc
io

ne
s 

de
 s

eg
ur

id
ad

, d
e 

m
an

ej
o 

y 
m

an
io

br
a 

y 
de

 fu
nc

io
na

m
ie

nt
o,

 s
eg

ún
 lo

 q
ue

 

fig
ur

e 
en

 e
l "

M
an

ua
l d

e 
U

so
 y

 M
an

te
ni

m
ie

nt
o"

, d
eb

en
 e

st
ar

 s
itu

ad
as

 e
n 

lu
ga

r v
is

ib
le

, e
n 

la
 s

al
a 

de
 m

áq
ui

na
s 

y 
lo

ca
le

s 
té

cn
ic

os
. 
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La
s 

co
nd

uc
ci

on
es

 d
e 

la
s 

in
st

al
ac

io
ne

s 
de

be
n 

es
ta

r 
se

ña
liz

ad
as

 d
e 

ac
ue

rd
o 

co
n 

la
 n

or
m

a 
U

N
E

 

10
01

00
. 

To
da

s 
la

s 
in

st
al

ac
io

ne
s 

té
rm

ic
as

 d
eb

en
 d

is
po

ne
r 

de
 la

 in
st

ru
m

en
ta

ci
ón

 d
e 

m
ed

id
a 

su
fic

ie
nt

e 

pa
ra

 la
 s

up
er

vi
si

ón
 d

e 
to

da
s 

la
s 

m
ag

ni
tu

de
s 

y 
va

lo
re

s 
de

 lo
s 

pa
rá

m
et

ro
s 

qu
e 

in
te

rv
ie

ne
n 

de
 

fo
rm

a 
fu

nd
am

en
ta

l e
n 

el
 fu

nc
io

na
m

ie
nt

o 
de

 lo
s 

m
is

m
os

. 

Lo
s 

ap
ar

at
os

 d
e 

m
ed

id
a 

se
 s

itu
ar

án
 e

n 
lu

ga
r 

vi
si

bl
es

 y
 fá

ci
lm

en
te

 a
cc

es
ib

le
s 

pa
ra

 s
u 

le
ct

ur
a 

y 

m
an

te
ni

m
ie

nt
o.

 

E
n 

in
st

al
ac

io
ne

s 
de

 p
ot

en
ci

a 
té

rm
ic

a 
no

m
in

al
 m

ay
or

 q
ue

 7
0 

kW
, 

el
 e

qu
ip

am
ie

nt
o 

m
ín

im
o 

de
 

ap
ar

at
os

 d
e 

m
ed

ic
ió

n 
se

rá
 e

l s
ig

ui
en

te
: 

- C
ol

ec
to

re
s 

de
 im

pu
ls

ió
n 

y 
re

to
rn

o 
de

 u
n 

flu
id

o 
po

rta
do

r: 
un

 te
rm

óm
et

ro
. 

- C
irc

ui
to

s 
se

cu
nd

ar
io

s 
de

 tu
be

ría
s 

de
 u

n 
flu

id
o 

po
rta

do
r: 

un
 te

rm
óm

et
ro

 e
n 

el
 re

to
rn

o,
 

un
o 

po
r c

ad
a 

ci
rc

ui
to

. 

- B
om

ba
s:

 u
n 

m
an

óm
et

ro
 p

ar
a 

le
ct

ur
a 

de
 la

 d
ife

re
nc

ia
 d

e 
pr

es
ió

n 
en

tre
 a

sp
ira

ci
ón

 y
 

de
sc

ar
ga

, u
no

 p
or

 c
ad

a 
bo

m
ba

. 

- C
hi

m
en

ea
s:
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 d
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 d
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m
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 d
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 c
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, d
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ió
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 d
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al
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ge
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 d
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ge
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 E
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ci
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ui
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 d
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 p
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 c
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 D
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 d
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 p
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.t 
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 c
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 c
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 d
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 d
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 c
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m
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 d
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ci
ón

 c
on
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C
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(1
6)

 C
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1
2
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º

1
0.
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/
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C
C

m
m

m
α

ρ
−

=
=

Ω
⋅
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 A

lu
m

in
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1
2
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º

1
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40
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/
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C
C

m
m

m
α

ρ
−

=
=

Ω
⋅

 
S

e 
es
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bl

ec
en

 tr
es

 c
rit

er
io

s 
pa

ra
 la

 c
or

re
cc

ió
n 

de
 la

 r
es

is
te

nc
ia

 d
e 

lo
s 

co
nd

uc
to

re
s 

y 
po

r 
ta

nt
o 

de
l c

ál
cu

lo
 d

e 
la

 c
aí

da
 d

e 
te

ns
ió

n,
 e

n 
fu

nc
ió

n 
de

 la
 te

m
pe

ra
tu

ra
 a

 c
on

si
de

ra
r. 

 Lo
s 

tre
s 

cr
ite

rio
s 

so
n 

lo
s 

si
gu

ie
nt

es
: 

 a)
 C

on
si

de
ra

nd
o 

la
 m

áx
im

a 
te

m
pe

ra
tu

ra
 q

ue
 s

op
or

ta
 e

l c
on

du
ct

or
 e

n 
co

nd
ic

io
ne

s 
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 r
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rm
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en
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 E
n 

es
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 c
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o,
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ar
a 

ca
lc

ul
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 la
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nc

ia
 r

ea
l d

el
 c

ab
le
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e 

co
ns

id
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ar
á 
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 m

áx
im

a 
te

m
pe

ra
tu

ra
 

qu
e 

so
po

rta
 e

l c
on

du
ct

or
 e

n 
co

nd
ic

io
ne

s 
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gi

m
en

 p
er

m
an

en
te
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 S
e 

ap
lic

ar
á 

la
 fó

rm
ul
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si
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ie

nt
e:

 

 

(
)

m
ax

20
º

m
ax

·1
20

T
C

R
R

T
α

=
+

−
⎡

⎤
⎣

⎦
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 d
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 d
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 d

e 
70

°C
 p

ar
a 

co
nd

uc
to

re
s 

de
 P

VC
 

se
gú

n 
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m
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ra
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áx
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 d

el
 c

ab
le

. 

 P
ar

a 
ca

lc
ul

ar
 la

 te
m

pe
ra

tu
ra

 m
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 d
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tu
ra
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m
pe
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tu
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o 
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 p
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a 
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40
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pa
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 c
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le
s 
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 a
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) e
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l c
ua
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ad
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de
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 d
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ns

id
ad

, p
or

 lo
 q

ue
: 

 

(
)

2

0
m

ax
0

·
n zI

T
T

T
T

I

⎡
⎤

⎛
⎞
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⎥

=
+

−
⎜

⎟
⎢

⎥
⎝

⎠
⎣

⎦

 
 

E
n 

es
te

 c
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m
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áx
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 d
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20
º

·1
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T
C

R
R

T
α

=
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−
⎡

⎤
⎣

⎦

 
 

c)
 C

on
si

de
ra

nd
o 
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 te

m
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tu
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m
bi

en
te

 s
eg
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 e

l t
ip
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n 
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 c
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o,
 p
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a 

ca
lc
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si
st

en
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a 
de

l c
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 s

e 
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er
ar
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 te
m

pe
ra

tu
ra
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m
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en

te
 T

o,
 

qu
e 

co
rr

es
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nd
er

á 
co

n 
25

°C
 p

ar
a 

ca
bl

es
 e

nt
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ra
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s 
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40
°C

 p
ar

a 
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 a
l a
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, d
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 fó
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0
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T
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R
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T
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=
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⎤
⎣

⎦

 
 

E
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 d
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 c
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m
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 E
n 

la
s 

fó
rm
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 s
e 
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n 
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 lo
s 

si
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nt
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m
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 d
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 Iz
: I
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m
is
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 d
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A
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: P
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r d
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m

m
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(2
3)

 L:
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d 
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 (2
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: R
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id
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 d

el
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on
du
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n 
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m
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5)

 al
ph

a:
 C

oe
fic

ie
nt

e 
de

 v
ar

ia
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ón
 c

on
 la

 te
m

pe
ra

tu
ra
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- I
nt

en
si
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d 

de
 c

or
to

ci
rc

ui
to

 
E

nt
re

 F
as

es
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Fa
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E
n 

la
s 

fó
rm
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as
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e 
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n 
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s 

si
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ie
nt
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rm
in

os
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(2
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 U
l: 

Te
ns

ió
n 

co
m

pu
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ta
 e

n 
V

 

 (2
7)

 U
f: 

Te
ns

ió
n 

si
m

pl
e 

en
 V
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 Z
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Im
pe
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ia
 to

ta
l e

n 
el
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un

to
 d

e 
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rto
ci
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ui

to
 e
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m
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m
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 Ic
c:

 In
te

ns
id

ad
 d

e 
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rto
ci
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ui

to
 e

n 
kA

 

 La
 im

pe
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nc
ia

 to
ta

l e
n 

el
 p

un
to

 d
e 
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rto

ci
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ui
to

 s
e 
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te
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rá
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tir

 d
e 
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 re
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st

en
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a 
to

ta
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 d
e 
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ac
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l d
e 
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s 
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s 
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d 
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a 

el
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 d
e 
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rto

ci
rc
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S
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(3
0)

 R
t =

 R
1 

+ 
R

2 
+ 

...
 +

 R
n:

 R
es

is
te

nc
ia

 to
ta

l e
n 

el
 p

un
to

 d
e 
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rto
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ui
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 X
t =
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1 
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X
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an
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a 
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n 
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 d
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r d
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 d
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 d
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 p
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áx

im
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l c
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m
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 d
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l c
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or

, p
or

 lo
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ue
 d
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e 

cu
m

pl
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 s
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en
te

 c
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 d
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 I: 
In
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er

m
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en
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 d
e 
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rto

ci
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to

 e
n 

A
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3)

 t: 
Ti
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 d
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n 

en
 s
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 (3
4)

 C
: C

on
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an
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ue
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ep

en
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 d
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 d
e 

m
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5)
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m
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áx
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. 

 (3
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m

m
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S
e 

te
nd

rá
 t
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 e

n 
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en
ta
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a 
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id
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a 
de

 c
or
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ci

rc
ui

to
 d

et
er

m
in

ad
a 

po
r 
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co
rto

ci
rc

ui
to

 fa
se

 - 
ne

ut
ro
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 a

l f
in
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 d

e 
la

 lí
ne

a 
o 

ci
rc

ui
to

 e
n 

es
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di
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ic

ho
 v

al
or

 s
e 

ne
ce

si
ta

 p
ar

a 
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rm
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 s
i u

n 
co
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to
r q
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 p
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u 
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a 
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rto
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ui
to
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 c
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di
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 im
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nd
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le
 q

ue
 d

ic
ha
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ad
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ea
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ay
or

 o
 ig

ua
l q

ue
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in
te

ns
id

ad
 d

el
 d

is
pa

ra
do

r 
el

ec
tro

m
ag

né
tic

o.
 E

n 
el

 c
as

o 
de

 u
sa

r 
fu

si
bl

es
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a 
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ro
te
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n 
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l 

co
rto
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rc
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u 
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ad
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fu
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m
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l c
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n 
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n 
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r. 

E
n 
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do

 c
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e 
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m
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se
rá
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fe

rio
r a
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se

g.
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Á
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U
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7.
1.

- S
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ci
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 d
e 
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s 

lín
ea

s  
P

ar
a 

el
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ál
cu

lo
 d

e 
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s 
ci

rc
ui

to
s 

se
 h

an
 te
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 e
n 

cu
en

ta
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s 
si
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ie
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 fa
ct

or
es
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 - 

C
aí

da
 d

e 
te
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ió

n 

    
   

  -
 C

irc
ui

to
s 

in
te

rio
re

s 
de
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 in

st
al

ac
ió

n:
 

    
   

   
 3

%
 p

ar
a 
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rc

ui
to

s 
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m
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ad
o.

 

    
   

   
 5

%
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a 
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o 
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 c
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ui

to
s.
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a 
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 c
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 d
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02

 q
ue

 l
es

 s
ea

n 
de

 

ap
lic

ac
ió

n.
 

 9.
1.

2.
- C

on
du

ct
or

es
 e

lé
ct

ric
os

 

La
s 

lín
ea

s 
de

 a
lim

en
ta

ci
ón

 a
 c

ua
dr

os
 d

e 
di

st
rib

uc
ió

n 
es

ta
rá

n 
co

ns
tit

ui
da

s 
po

r 
co

nd
uc

to
re

s 

un
ip

ol
ar

es
 d

e 
co

br
e 

ai
sl

ad
os

 d
e 

0,
6/

1 
kV

. 

 La
s 

lín
ea

s 
de

 a
lim

en
ta

ci
ón

 a
 p

un
to

s 
de

 l
uz

 y
 t

om
as

 d
e 

co
rr

ie
nt

e 
de

 o
tro

s 
us

os
 e

st
ar

án
 

co
ns

tit
ui

da
s 

po
r c

on
du

ct
or

es
 d

e 
co

br
e 

un
ip

ol
ar

es
 a

is
la

do
s 

de
l t

ip
o 

H
07

V
-R

. 

 La
s 

lín
ea

s 
de

 a
lu

m
br

ad
o 

de
 u

rb
an

iz
ac

ió
n 

es
ta

rá
n 

co
ns

tit
ui

da
s 

po
r 

co
nd

uc
to

re
s 

de
 c

ob
re

 

ai
sl

ad
os

 d
e 

0,
6/

1 
kV

. 

 9.
1.

3.
- C

on
du

ct
or

es
 d

e 
ne

ut
ro

 

La
 s

ec
ci

ón
 m

ín
im

a 
de

l 
co

nd
uc

to
r 

de
 n

eu
tro

 p
ar

a 
di

st
rib

uc
io

ne
s 

m
on

of
ás

ic
as

, 
tri

fá
si

ca
s 

y 
de

 

co
rr

ie
nt

e 
co

nt
in

ua
, s

er
á 

la
 q

ue
 a

 c
on

tin
ua

ci
ón

 s
e 

es
pe

ci
fic

a:
 

 S
eg

ún
 la

 In
st

ru
cc

ió
n 

IT
C

 B
T 

19
 e

n 
su

 a
pa

rta
do

 2
.2

.2
, e

n 
in

st
al

ac
io

ne
s 

in
te

rio
re

s,
 p

ar
a 

te
ne

r e
n 

cu
en

ta
 l

as
 c

or
rie

nt
es

 a
rm

ón
ic

as
 d

eb
id

as
 a

 c
ar

ga
s 

no
 l

in
ea

le
s 

y 
po

si
bl

es
 d

es
eq

ui
lib

rio
s,

 l
a 

se
cc

ió
n 

de
l c

on
du

ct
or

 d
el

 n
eu

tro
 s

er
á 

co
m

o 
m

ín
im

o 
ig

ua
l a

 la
 d

e 
la

s 
fa

se
s.

 

 P
ar

a 
el

 c
as

o 
de

 r
ed

es
 a

ér
ea

s 
o 

su
bt

er
rá

ne
as

 d
e 

di
st

rib
uc

ió
n 

en
 b

aj
a 

te
ns

ió
n,

 la
s 

se
cc

io
ne

s 
a 

co
ns

id
er

ar
 s

er
án

 la
s 

si
gu

ie
nt

es
: 

 

(5
2)

 C
on

 d
os

 o
 tr

es
 c

on
du

ct
or

es
: i

gu
al

 a
 la

 d
e 

lo
s 

co
nd

uc
to

re
s 

de
 fa

se
. 
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ec
to

 d
e 

ej
ec
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ió

n 
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ª F
A

SE
 D
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O
M

PL
EJ

O
 D

EP
O

R
TI

VO
 E

N
 A

R
R

O
YO

 E
N

M
ED

IO
. E

ST
EP

O
N

A
 (M

Á
LA

G
A

) 

A
N

E
JO

 D
E

 C
Á

LC
U

LO
 D

E
 L

A
 IN

S
TA

LA
C

IÓ
N

 E
LÉ

C
TR

IC
A
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(5
3)

 C
on

 c
ua

tro
 c

on
du

ct
or

es
: 

m
ita

d 
de

 l
a 

se
cc

ió
n 

de
 l

os
 c

on
du

ct
or

es
 d

e 
fa

se
, 

co
n 

un
 

m
ín

im
o 

de
 1

0 
m

m
² p

ar
a 

co
br

e 
y 

de
 1

6 
m

m
² p

ar
a 

al
um

in
io

. 

9.
1.

4.
- C

on
du

ct
or

es
 d

e 
pr

ot
ec

ci
ón

 

Lo
s 

co
nd

uc
to

re
s 

de
 p

ro
te

cc
ió

n 
de

sn
ud

os
 n

o 
es

ta
rá

n 
en

 c
on

ta
ct

o 
co

n 
el

em
en

to
s 

co
m

bu
st

ib
le

s.
 

E
n 

lo
s 

pa
so

s 
a 

tra
vé

s 
de

 p
ar

ed
es

 o
 t

ec
ho

s 
es

ta
rá

n 
pr

ot
eg

id
os

 p
or

 u
n 

tu
bo

 d
e 

ad
ec

ua
da

 

re
si

st
en

ci
a,

 q
ue

 s
er

á,
 a

de
m

ás
, n

o 
co

nd
uc

to
r y

 d
ifí

ci
lm

en
te

 c
om

bu
st

ib
le

 c
ua

nd
o 

at
ra

vi
es

e 
pa

rte
s 

co
m

bu
st

ib
le

s 
de

l e
di

fic
io

. 

 Lo
s 

co
nd

uc
to

re
s 

de
 

pr
ot

ec
ci

ón
 

es
ta

rá
n 

co
nv

en
ie

nt
em

en
te

 
pr

ot
eg

id
os

 
co

nt
ra

 
el

 
de

te
rio

ro
 

m
ec

án
ic

o 
y 

qu
ím

ic
o,

 e
sp

ec
ia

lm
en

te
 e

n 
lo

s 
pa

so
s 

a 
tra

vé
s 

de
 e

le
m

en
to

s 
de

 la
 c

on
st

ru
cc

ió
n.

 

 La
s 

co
ne

xi
on

es
 e

n 
es

to
s 

co
nd

uc
to

re
s 

se
 r

ea
liz

ar
án

 p
or

 m
ed

io
 d

e 
em

pa
lm

es
 s

ol
da

do
s 

si
n 

em
pl

eo
 d

e 
ác

id
o,

 o
 p

or
 p

ie
za

s 
de

 c
on

ex
ió

n 
de

 a
pr

ie
te

 p
or

 ro
sc

a.
 E

st
as

 p
ie

za
s 

se
rá

n 
de

 m
at

er
ia

l 

in
ox

id
ab

le
, y

 lo
s 

to
rn

ill
os

 d
e 

ap
rie

te
 e

st
ar

án
 p

ro
vi

st
os

 d
e 

un
 d

is
po

si
tiv

o 
qu

e 
ev

ite
 s

u 
de

sa
pr

ie
te

. 

 S
e 

to
m

ar
án

 
la

s 
pr

ec
au

ci
on

es
 

ne
ce

sa
ria

s 
pa

ra
 

ev
ita

r 
el

 
de

te
rio

ro
 

ca
us

ad
o 

po
r 

ef
ec

to
s 

el
ec

tro
qu

ím
ic

os
 c

ua
nd

o 
la

s 
co

ne
xi

on
es

 s
ea

n 
en

tre
 m

et
al

es
 d

ife
re

nt
es

. 

 9.
1.

5.
- I

de
nt

ifi
ca

ci
ón

 d
e 

lo
s 

co
nd

uc
to

re
s  

Lo
s 

co
nd

uc
to

re
s 

de
 la

 in
st

al
ac

ió
n 

se
 id

en
tif

ic
ar

án
 p

or
 lo

s 
co

lo
re

s 
de

 s
u 

ai
sl

am
ie

nt
o:

 

 

(5
4)

 N
eg

ro
, g

ris
, m

ar
ró

n 
pa

ra
 lo

s 
co

nd
uc

to
re

s 
de

 fa
se

 o
 p

ol
ar

es
. 

 (5
5)

 A
zu

l c
la

ro
 p

ar
a 

el
 c

on
du

ct
or

 n
eu

tro
. 

 (5
6)

 A
m

ar
ill

o 
- v

er
de

 p
ar

a 
el

 c
on

du
ct

or
 d

e 
pr

ot
ec

ci
ón

. 

 (5
7)

 R
oj

o 
pa

ra
 e

l c
on

du
ct

or
 d

e 
lo

s 
ci

rc
ui

to
s 

de
 m

an
do

 y
 c

on
tro

l. 

 12
.1

.6
.- 

Tu
bo

s 
pr

ot
ec

to
re

s  
C

la
se

s 
de

 tu
bo

s 
a 

em
pl

ea
r 

Lo
s 

tu
bo

s 
de

be
rá

n 
so

po
rta

r, 
co

m
o 

m
ín

im
o,

 
si

n 
de

fo
rm

ac
ió

n 
al

gu
na

, 
la

s 
si

gu
ie

nt
es

 

te
m

pe
ra

tu
ra

s:
 

 

(5
8)

 60
 °

C
 p

ar
a 

lo
s 

tu
bo

s 
ai

sl
an

te
s 

co
ns

tit
ui

do
s 

po
r p

ol
ic

lo
ru

ro
 d

e 
vi

ni
lo

 o
 p

ol
ie

til
en

o.
 

 (5
9)

 70
 °

C
 p

ar
a 

lo
s 

tu
bo

s 
m

et
ál

ic
os

 c
on

 fo
rr

os
 a

is
la

nt
es

 d
e 

pa
pe

l i
m

pr
eg

na
do

. 

 D
iá

m
et

ro
 d

e 
lo

s 
tu

bo
s 

y 
nú

m
er

o 
de

 c
on

du
ct

or
es

 p
or

 c
ad

a 
un

o 
de

 e
llo

s 

 Lo
s 

di
ám

et
ro

s 
ex

te
rio

re
s 

m
ín

im
os

 y
 la

s 
ca

ra
ct

er
ís

tic
as

 m
ín

im
as

 p
ar

a 
lo

s 
tu

bo
s 

en
 fu

nc
ió

n 
de

l 

tip
o 

de
 in

st
al

ac
ió

n 
y 

de
l n

úm
er

o 
y 

se
cc

ió
n 

de
 lo

s 
ca

bl
es

 a
 c

on
du

ci
r, 

se
 in

di
ca

n 
en

 la
 In

st
ru

cc
ió

n 

IT
C

 B
T 

21
, e

n 
su

 a
pa

rta
do

 1
.2

. E
l d

iá
m

et
ro

 in
te

rio
r 

m
ín

im
o 

de
 lo

s 
tu

bo
s 

de
be

rá
 s

er
 d

ec
la

ra
do

 

po
r e

l f
ab

ric
an

te
. 

 9.
2.

- N
or

m
as

 d
e 

ej
ec

uc
ió

n 
de

 la
s 

in
st

al
ac

io
ne

s  
 

12
.2

.1
.- 

C
ol

oc
ac

ió
n 

de
 tu

bo
s  

S
e 

te
nd

rá
n 

en
 c

ue
nt

a 
la

s 
pr

es
cr

ip
ci

on
es

 g
en

er
al

es
 s

ig
ui

en
te

s,
 ta

l y
 c

om
o 

in
di

ca
 la

 IT
C

 B
T 

21
. 

 P
re

sc
rip

ci
on

es
 g

en
er

al
es

 

 E
l 

tra
za

do
 d

e 
la

s 
ca

na
liz

ac
io

ne
s 

se
 h

ar
á 

si
gu

ie
nd

o 
pr

ef
er

en
te

m
en

te
 l

ín
ea

s 
pa

ra
le

la
s 

a 
la

s 

ve
rti

ca
le

s 
y 

ho
riz

on
ta

le
s 

qu
e 

lim
ita

n 
el

 lo
ca

l d
ón

de
 s

e 
ef

ec
tú

a 
la

 in
st

al
ac

ió
n.

 

 Lo
s 

tu
bo

s 
se

 u
ni

rá
n 

en
tre

 s
í 

m
ed

ia
nt

e 
ac

ce
so

rio
s 

ad
ec

ua
do

s 
a 

su
 c

la
se

 q
ue

 a
se

gu
re

n 
la

 

co
nt

in
ui

da
d 

qu
e 

pr
op

or
ci

on
an

 a
 lo

s 
co

nd
uc

to
re

s.
 

 Lo
s 

tu
bo

s 
ai

sl
an

te
s 

ríg
id

os
 c

ur
va

bl
es

 e
n 

ca
lie

nt
e 

po
dr

án
 s

er
 e

ns
am

bl
ad

os
 e

nt
re

 s
í e

n 
ca

lie
nt

e,
 

re
cu

br
ie

nd
o 

el
 e

m
pa

lm
e 

co
n 

un
a 

co
la

 e
sp

ec
ia

l c
ua

nd
o 

se
 d

es
ee

 u
na

 u
ni

ón
 e

st
an

ca
. 

 La
s 

cu
rv

as
 p

ra
ct

ic
ad

as
 e

n 
lo

s 
tu

bo
s 

se
rá

n 
co

nt
in

ua
s 

y 
no

 o
rig

in
ar

án
 r

ed
uc

ci
on

es
 d

e 
se

cc
ió

n 

in
ad

m
is

ib
le

s.
 L

os
 r

ad
io

s 
m

ín
im

os
 d

e 
cu

rv
at

ur
a 

pa
ra

 c
ad

a 
cl

as
e 

de
 tu

bo
 s

er
án

 lo
s 

in
di

ca
do

s 
en

 

la
 n

or
m

a 
U

N
E

 E
N

 5
08

6 
-2

-2
 

S
er

á 
po

si
bl

e 
la

 f
ác

il 
in

tro
du

cc
ió

n 
y 

re
tir

ad
a 

de
 l

os
 c

on
du

ct
or

es
 e

n 
lo

s 
tu

bo
s 

de
sp

ué
s 

de
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N

E
JO

 D
E

 C
Á

LC
U

LO
 D
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co
lo

ca
do

s 
y 

fij
ad

os
 é

st
os

 y
 s

us
 a

cc
es

or
io

s,
 d

is
po

ni
en

do
 p

ar
a 

el
lo

 l
os

 r
eg

is
tro

s 
qu

e 
se

 

co
ns

id
er

en
 c

on
ve

ni
en

te
s,

 y
 q

ue
 e

n 
tra

m
os

 r
ec

to
s 

no
 e

st
ar

án
 s

ep
ar

ad
os

 e
nt

re
 s

í m
ás

 d
e 

15
 m

. 

E
l n

úm
er

o 
de

 c
ur

va
s 

en
 á

ng
ul

o 
re

ct
o 

si
tu

ad
as

 e
nt

re
 d

os
 re

gi
st

ro
s 

co
ns

ec
ut

iv
os

 n
o 

se
rá

 s
up

er
io

r 

a 
tre

s.
 L

os
 c

on
du

ct
or

es
 s

e 
al

oj
ar

án
 e

n 
lo

s 
tu

bo
s 

de
sp

ué
s 

de
 c

ol
oc

ad
os

 é
st

os
. 

 Lo
s 

re
gi

st
ro

s 
po

dr
án

 e
st

ar
 d

es
tin

ad
os

 ú
ni

ca
m

en
te

 a
 f

ac
ili

ta
r 

la
 in

tro
du

cc
ió

n 
y 

re
tir

ad
a 

de
 lo

s 

co
nd

uc
to

re
s 

en
 lo

s 
tu

bo
s,

 o
 s

er
vi

r a
l m

is
m

o 
tie

m
po

 c
om

o 
ca

ja
s 

de
 e

m
pa

lm
e 

o 
de

riv
ac

ió
n.

 

 C
ua

nd
o 

lo
s 

tu
bo

s 
es

té
n 

co
ns

tit
ui

do
s 

po
r 

m
at

er
ia

s 
su

sc
ep

tib
le

s 
de

 o
xi

da
ci

ón
, 

y 
cu

an
do

 h
ay

an
 

re
ci

bi
do

 d
ur

an
te

 e
l c

ur
so

 d
e 

su
 m

on
ta

je
 a

lg
ún

 tr
ab

aj
o 

de
 m

ec
an

iz
ac

ió
n,

 s
e 

ap
lic

ar
á 

a 
la

s 
pa

rte
s 

m
ec

an
iz

ad
as

 p
in

tu
ra

 a
nt

io
xi

da
nt

e.
 

 Ig
ua

lm
en

te
, e

n 
el

 c
as

o 
de

 u
til

iz
ar

 tu
bo

s 
m

et
ál

ic
os

 s
in

 a
is

la
m

ie
nt

o 
in

te
rio

r, 
se

 te
nd

rá
 e

n 
cu

en
ta

 la
 

po
si

bi
lid

ad
 d

e 
qu

e 
se

 p
ro

du
zc

an
 c

on
de

ns
ac

io
ne

s 
de

 a
gu

a 
en

 e
l i

nt
er

io
r d

e 
lo

s 
m

is
m

os
, p

ar
a 

lo
 

cu
al

 s
e 

el
eg

irá
 c

on
ve

ni
en

te
m

en
te

 e
l t

ra
za

do
 d

e 
su

 in
st

al
ac

ió
n,

 p
re

vi
en

do
 la

 e
va

cu
ac

ió
n 

de
 a

gu
a 

en
 lo

s 
pu

nt
os

 m
ás

 b
aj

os
 d

e 
el

la
 y

, s
i f

ue
ra

 n
ec

es
ar

io
, e

st
ab

le
ci

en
do

 u
na

 v
en

til
ac

ió
n 

ap
ro

pi
ad

a 

en
 e

l 
in

te
rio

r 
de

 l
os

 t
ub

os
 m

ed
ia

nt
e 

el
 s

is
te

m
a 

ad
ec

ua
do

, 
co

m
o 

pu
ed

e 
se

r, 
po

r 
ej

em
pl

o,
 e

l 

em
pl

eo
 d

e 
un

a 
"te

" d
ej

an
do

 u
no

 d
e 

lo
s 

br
az

os
 s

in
 u

til
iz

ar
. 

 C
ua

nd
o 

lo
s 

tu
bo

s 
m

et
ál

ic
os

 
de

ba
n 

po
ne

rs
e 

a 
tie

rr
a,

 
su

 
co

nt
in

ui
da

d 
el

éc
tri

ca
 

qu
ed

ar
á 

co
nv

en
ie

nt
em

en
te

 a
se

gu
ra

da
. E

n 
el

 c
as

o 
de

 u
til

iz
ar

 tu
bo

s 
m

et
ál

ic
os

 fl
ex

ib
le

s,
 e

s 
ne

ce
sa

rio
 q

ue
 

la
 d

is
ta

nc
ia

 e
nt

re
 d

os
 p

ue
st

as
 a

 ti
er

ra
 c

on
se

cu
tiv

as
 d

e 
lo

s 
tu

bo
s 

no
 e

xc
ed

a 
de

 1
0 

m
. 

 N
o 

po
dr

án
 u

til
iz

ar
se

 lo
s 

tu
bo

s 
m

et
ál

ic
os

 c
om

o 
co

nd
uc

to
re

s 
de

 p
ro

te
cc

ió
n 

o 
de

 n
eu

tro
. 

 Tu
bo
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 m
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 c
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m
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 l
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 f
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 d
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 c
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 d
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 c
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 d
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 d
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 c
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 d
el

 e
je

 d
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 m
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, c
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 d
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 d
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 d
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itu
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 c
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 d
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 c
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 c
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 d
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 d
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 re
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 d
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 d
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 p
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 d
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 c
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 p
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s 

va
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s 
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er
en

te
s 
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nt
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si
da

d 
di

fe
re

nc
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l 
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 d

e 
fu
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io
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m
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as
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A
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A
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A
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A
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 C
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s 
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s 
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 p
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cc
ió
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s 
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os
iti
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s 

de
 p
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te

cc
ió

n 
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m
pl

irá
n 
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s 
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nd

ic
io
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s 
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le

s 
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gu
ie

nt
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: 

 

(6
9)

 D
eb

er
án

 p
od

er
 s

op
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ta
r 

la
 in

flu
en

ci
a 

de
 lo

s 
ag

en
te

s 
ex

te
rio

re
s 

a 
qu

e 
es

té
n 

so
m

et
id

os
, 

pr
es

en
ta

nd
o 

el
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ra
do

 d
e 

pr
ot

ec
ci

ón
 q

ue
 le

s 
co

rre
sp

on
da

 d
e 

ac
ue

rd
o 

co
n 

su
s 

co
nd

ic
io

ne
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de
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st
al
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ió

n.
 

 (7
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 Lo
s 

fu
si

bl
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 ir
án

 c
ol

oc
ad
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 s

ob
re

 m
at

er
ia

l a
is

la
nt

e 
in
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m

bu
st

ib
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 e

st
ar

án
 c

on
st

ru
id

os
 

de
 f

or
m

a 
qu

e 
no

 p
ue
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n 

pr
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ec
ta

r 
m

et
al
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l 

fu
nd
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e.

 P
er

m
iti

rá
n 
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o 
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 l

a 

in
st

al
ac

ió
n 
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ió
n 
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n 
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o.
 

 (7
1)

 Lo
s 

in
te

rr
up

to
re

s 
au

to
m

át
ic

os
 

se
rá

n 
lo

s 
ap

ro
pi

ad
os

 
a 

lo
s 

ci
rc

ui
to

s 
a 

pr
ot

eg
er

, 

re
sp

on
di

en
do

 e
n 

su
 fu

nc
io

na
m

ie
nt

o 
a 

la
s 
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rv

as
 in

te
ns

id
ad
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tie

m
po

 a
de

cu
ad

as
. D

eb
er

án
 

co
rta

r l
a 

co
rri

en
te

 m
áx

im
a 

de
l c

irc
ui

to
 e

n 
qu

e 
es

té
n 

co
lo

ca
da

s,
 s

in
 d

ar
 lu

ga
r a
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 fo

rm
ac

ió
n 

de
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rc
o 

pe
rm

an
en

te
, 
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rie

nd
o 

o 
ce

rr
an

do
 l

os
 c

irc
ui

to
s,

 s
in

 p
os

ib
ili

da
d 

de
 t

om
ar

 u
na
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si

ci
ón

 i
nt

er
m

ed
ia

 e
nt

re
 l

as
 c

or
re

sp
on

di
en

te
s 

a 
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s 
de
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ra
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 c

ie
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e.
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ua
nd

o 
se
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n 
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 p

ro
te

cc
ió

n 
co

nt
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 c
or
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ci

rc
ui

to
s,
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u 
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pa

ci
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de

 c
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te
 e

st
ar
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cu

er
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te
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 d
e 
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rto
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 d
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 c
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 d
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 c
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 Lo
s 

in
te

rr
up

to
re

s 
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fe
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nc
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le
s 

de
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rá
n 
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ir 
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s 

co
rr

ie
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 d

e 
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rto
ci
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ui
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nt
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 d

e 
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 i
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 l
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 d
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pr
ot
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os
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or
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bl
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 d

e 
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er
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n 
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 C
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 p
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 p
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 d
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 c
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 p
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 d
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 d
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 d
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 c
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 d
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 s
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 d
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 c
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 d
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 d
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U
N

E
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-

4-
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 c
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 d
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 d
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 d
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 L
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 m
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 P
ro

te
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n 
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m
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pa

rte
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 d
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(7
5)

 P
ro

te
cc

ió
n 

po
r m

ed
io

 d
e 

ob
st
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os
. 

 (7
6)

 P
ro

te
cc

ió
n 

po
r p

ue
st

a 
fu

er
a 
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 a
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an

ce
 p
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m
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o.

 

 (7
7)

 P
ro

te
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ió
n 

co
m

pl
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en
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 p
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 d
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 d

e 
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rr
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e 
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fe
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e 

ut
ili
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l m
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n 
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 c
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ta
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re
ct

os
 p

or
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 d
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n 
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, m
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e 
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 d
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 c
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 a
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 d
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rte
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n 
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po
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o 
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 5
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na

 m
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a 
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ie
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o 
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n 

re
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ci
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 u
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a 
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m
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te
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 u

n 
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l s
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fic
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: 

 

(7
8)

 24
 V

 e
n 

lo
s 

lo
ca

le
s 

o 
em

pl
az
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ie

nt
os

 h
úm

ed
os
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 m

oj
ad

os
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 (7
9)

 50
 V

 e
n 

lo
s 
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m
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 c

as
os

. 
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 c
on

di
ci

ón
: 

 

V
c

R
<=

— Is
 D

on
de

: 

(8
0)
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ia
 d

e 
pu
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ta
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 ti

er
ra

 (O
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). 

 (8
1)
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c:
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en

si
ón

 d
e 

co
nt
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to

 m
áx

im
a 
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4 

V
 e

n 
lo

ca
le

s 
hú

m
ed
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 y

 5
0 

V
 e

n 
lo

s 
de

m
ás
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s)
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 d
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 in
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r m
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o 

de
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 c
or

rie
nt

e 
de

 d
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n 

A
, 

a 
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r 
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l 
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al
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l 
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r 
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ia
l 
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to
m
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en

te
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m
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a 
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ot
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 p
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E
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 b
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á 
de

lim
ita

do
 p
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 y

 p
or

 u
n 
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ho
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l a
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 p
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 (8
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 V
O

LU
M

E
N

 1
: E

st
á 
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do
 p

or
 e

l p
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no
 h
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iz

on
ta

l s
up
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r 
al
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ol

um
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, e
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r 
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m
a 

de
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 e

l p
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 h
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l s
itu
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25
 m

et
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. E
l 
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an

o 
ve

rti
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l q
ue
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m
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 a

l v
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um
en
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 e

s 
el

 p
la

no
 v

er
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al
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lre
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r d

e 
la
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du
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O
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E
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á 
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l p
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 p
ar

al
el

o 
si

tu
ad

o 
a 

un
a 

di
st

an
ci

a 
de

 0
,6

 m
; 

y 
en

tre
 e

l s
ue

lo
 y

 

pl
an

o 
ho

riz
on

ta
l s

itu
ad

o 
a 

2,
25

 m
 p
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l p
la

no
 v

er
tic

al
 lí

m
ite

 e
xt

er
io

r d
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itu

ad
o 

a 
un

a 
di

st
an

ci
a 

de
 é

st
e 

de
 2

,4
 m
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 a
ltu

ra
 d
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 c
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 d
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 c
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os
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 c
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 d
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