 (
M
A
G
N
A
T
H
E
R
M
B
o
il
e
r
) (
M
G
H
 
1
6
0
0
 
-
 
40
00
I
ndoo
r/
O
u
t
door
) (
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
t
h
e
 
ab
il
i
t
y
 
t
o
 
i
n
t
egra
t
e
 
i
nd
i
re
c
t 
d
o
m
e
s
t
ic 
w
a
t
e
r
 
hea
t
i
n
g
 
w
i
t
h
 
t
h
e
 
bo
il
e
r
 
s
ys
t
e
m.
 
T
h
e
 c
on
t
ro
l
 
s
ha
l
l
 
ha
ve
 
d
o
m
e
s
t
ic 
hot 
w
a
t
e
r
 
pr
i
or
i
t
y
,
 
an
d
 s
ha
ll
 hav
e
 t
h
e
 
a
b
ili
t
y
 
t
o
 
re
c
ogn
i
z
e
 
a
 
d
o
m
e
st
i
c
 
w
a
t
e
r
 s
en
s
o
r
 
o
r
 
c
l
o
s
ur
e
 
f
r
o
m
 
t
an
k
 
st
a
t 
o
n
 t
h
e
 
s
a
m
e
 
t
e
r
m
i
na
l
s
.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
bu
i
l
t
-
in
 
o
u
t
d
oo
r
 
re
s
e
t 
f
ea
t
ur
e
 
w
i
t
h
 
c
us
t
o
m
i
zab
l
e
 
re
s
e
t 
c
urves
,
 
b
a
s
e
d
 
o
n
 
t
h
e
 
ou
t
d
oo
r
 t
e
m
pera
t
ur
e
 
an
d
 
d
e
s
i
re
d
 
s
ys
t
e
m 
w
a
t
e
r
 t
e
m
pera
t
ure
. T
h
e
 
bo
il
e
r
 
s
ha
l
l
 
b
e
 
s
h
i
ppe
d
 
w
i
t
h
 t
h
e
 
ou
t
doo
r
 
re
s
e
t 
s
e
n
s
or
,
 
a
s 
s
t
andar
d
 
equ
i
p
m
ent
.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
e
a
s
ily 
a
l
l
o
w
 
t
h
e
 
u
s
e
r
 t
o
 
f
o
r
c
e
 t
h
e
 
bo
il
e
r
 
i
n
t
o
 
mi
n
i
m
u
m
 
o
r
 
m
a
x
i
m
u
m
 
f
i
r
i
n
g
 
ra
t
e
, 
f
o
r
 
s
e
t
u
p
 
an
d
 
d
i
agnos
t
ic 
pu
r
po
s
e
s
, 
an
d
 s
h
a
ll
 
hav
e a
 c
l
ean
i
n
g
 
m
od
e
 
t
ha
t
 
a
ll
o
w
s
 
t
h
e
 
u
se
r
 t
o
 
w
i
p
e
 t
h
e
 
s
c
ree
n
 
w
i
t
hou
t
 
ac
t
i
v
a
t
i
n
g
 
an
y 
f
u
n
c
t
i
on
s 
f
r
o
m
 
t
h
e
 
t
ou
c
h
sc
reen.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
dr
y 
a
l
a
r
m
 
con
t
a
c
t
s 
f
o
r
 
i
gn
i
t
i
o
n
 
f
a
il
ure
. T
h
e
 
c
o
n
t
ro
l
 
s
ha
ll
 
m
on
i
t
o
r
 
f
l
u
e
 
g
a
s 
t
e
m
peratur
e
 
an
d
 s
ha
ll
 s
t
o
p
 
t
h
e
 
bo
il
e
r
 
f
r
o
m
 
f
i
r
i
ng 
if 
t
e
m
pera
t
ur
e
 
i
s
 
e
x
c
es
s
i
ve.
) (
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
a
 
var
i
ab
le
 
spee
d
 
bo
il
e
r
 
p
u
m
p
 
c
on
t
ro
l
 op
t
i
on.
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
a
 
ver
t
i
c
a
l,
 
m
i
c
r
o-
f
i
nne
d
 t
ub
e
 
e
x
c
hange
r
 
de
s
i
gn
, 
w
i
t
h
 
on
e
 
c
on
t
ro
l
 an
d
 
on
e
 
burner
T
h
e
 
bo
il
e
r
 
c
on
t
ro
l
 
s
ha
ll
 b
e
 
a
n
 
i
n
t
e
g
ra
t
e
d
 
e
l
ec
t
ron
ic 
P
I
D 
t
e
m
pera
t
ur
e
 
a
n
d
 
i
gn
i
t
i
o
n
 
c
on
t
ro
l
 
w
i
t
h
 
l
arg
e
 t
o
u
c
h
sc
ree
n
 
an
d
 
c
o
l
o
r
 
d
i
s
p
l
a
y
 
an
d
 s
ha
l
l 
c
on
t
ro
l
 
t
h
e
 
bo
il
e
r
 
opera
t
i
o
n
 
an
d
 
f
i
r
i
n
g
 
ra
t
e
. T
h
e
 
bo
il
e
r 
d
i
s
p
l
a
y
 
s
ha
ll
 b
e
 
v
i
s
i
b
le
 
w
i
t
hou
t
 
t
h
e
 
r
e
m
ova
l
 
o
f 
an
y
 
j
a
ck
e
t
 
pane
l
s
 
o
r
 
c
on
t
ro
l
 pane
l
s
.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
t
h
e
 
ab
il
i
t
y
 
t
o
 c
on
t
ro
l
 
t
h
e
 
bo
il
e
r 
p
u
m
p
, 
s
ys
t
e
m
 
pu
m
p
 
an
d
 
i
nd
i
r
e
c
t
 
d
o
m
es
t
i
c
 
w
a
t
e
r
 
pu
m
p
,
 
e
a
c
h
 
w
i
t
h
 
de
l
a
y 
an
d
 
e
x
er
c
i
s
e
 f
ea
t
ures
.
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
u
s
e
 
a
 
pr
e
m
ix
 
burne
r
 
w
i
t
h
 
a
 
s
t
a
i
n
l
es
s 
s
t
ee
l
 
w
ove
n
 
m
e
t
a
l
 
f
i
be
r
 
w
rap
,
 
an
d
 
a
 
nega
t
i
v
e
 
pr
e
s
s
ur
e
 
ga
s 
va
l
v
e
 t
o
 
bur
n 
c
l
ean
l
y
, 
w
i
t
h
N
Ox
 
e
m
i
s
s
i
o
n
s
 
n
o
t
 
e
x
c
eed
i
n
g
 
9
pp
m.
 T
h
e
 
bo
il
e
r
 
s
ha
ll
 
m
e
e
t 
t
h
e
 
e
m
i
ss
i
on
s
 
requ
i
r
e
m
ent
s 
o
f 
S
C
A
Q
M
D 
2
0
12.
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
de
s
i
gne
d
 
f
o
r
 
v
e
r
t
i
c
a
l
 o
r
 
hor
i
zon
t
a
l
 
C
a
t
egor
y 
I
V 
ven
t
i
ng
,
 
u
p
 
t
o
 
10
0
 
equ
i
va
l
en
t 
f
eet
,
 
w
i
t
h
 
6
"
 
(1600)
,
 
8
"
 
(200
0
 
&
 
2500)
,
 
10
”
 
(300
0
 
&
3500
)
 
o
r
 
12
”
 
(4000
)
 
d
i
a
m
e
t
e
r
 
C
PV
C
,
 
po
l
ypropy
l
en
e
 
o
r 
st
a
i
n
l
es
s 
s
t
ee
l
 ven
t 
m
a
t
er
i
a
l.
A
ir
 
m
a
y
 
b
e
 t
a
k
e
n
 
f
r
o
m
 
t
h
e
 
ro
o
m,
 
o
r
 
du
ct
e
d
 
d
i
rec
t
ly 
t
o
 
t
h
e
 
bo
il
e
r 
u
s
i
n
g
 
u
p
 t
o
 
10
0
 
equ
i
va
l
en
t 
f
ee
t 
o
f 
6
"
 
(1
6
00)
,
 
8
"
 
(200
0
 
&
 
2500)
, 
10
”
 
(300
0
 
& 
3500
)
 
o
r
12
”
 
(4000
)
 
d
i
a
m
e
t
e
r
 
o
f 
A
B
S
, 
PV
C
, 
C
PV
C 
o
r
 
ga
l
van
i
ze
d
 
p
i
p
e
.
) (
He
a
t
e
r
 
sh
a
ll
 
o
pe
ra
t
e
 
a
t
 
G
a
s
 
P
r
ess
u
r
e
s
 
o
f
 
4
"
 
t
o
 
1
0
.
5
"
 
NG
 
a
n
d
 
8
"
 
t
o
 
1
4
"
 
L
P
 
(
w
.
c
.
)
,
 
a
n
d
 
s
h
a
l
l
 n
e
e
d
 
n
o
 
c
o
m
p
on
e
n
t
 
cha
n
g
e
s
 
t
o
 
ope
ra
t
e
 
a
t 
h
i
g
h
 
a
l
t
i
t
u
d
e
, 
u
p
 
t
o
 
1
0
,00
0
 
fe
e
t.
) (
T
h
e
 
b
o
il
e
r
 
s
h
a
l
l
 b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
a
n
 
en
g
i
n
eer
e
d
 
g
a
s/a
ir
 
ch
a
m
b
e
r
 
t
h
a
t
 
e
n
s
u
re
s 
p
r
ope
r
 
mi
x
i
n
g
 
f
o
r
 
sta
b
le
 
c
o
m
b
u
s
t
i
o
n
 
a
t
 
a
l
l
 f
i
r
i
n
g
 
r
a
t
es
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
s
ea
l
e
d
 
c
o
m
bus
t
i
on
. T
h
e
 
bo
il
e
r
 
j
ac
k
e
t 
s
ha
l
l
 
b
e
 
a
 
u
n
i
t
i
ze
d
 s
he
l
l
 
f
i
n
i
s
he
d
 
w
i
t
h
 
a
c
ry
l
i
c 
t
her
m
o
-
s
e
t
 
pa
i
n
t
 
b
a
k
e
d
 
a
t
 
no
t l
e
s
s 
t
h
an
325
°F
 
(163
°
C)
.
 T
h
e
 f
r
a
me
 
s
ha
ll
 
b
e
 
c
o
n
st
r
u
ct
e
d
 
o
f
 
ga
l
van
i
ze
d
 
st
ee
l
 
f
o
r
 st
reng
t
h
 
an
d
 
pro
t
e
ct
i
o
n
.
 
Ch
a
m
b
e
r
 s
ha
ll
 
i
nc
l
ud
e
 
a
 
s
i
gh
t 
g
l
a
s
s 
f
o
r 
v
i
ew
i
ng 
f
l
a
m
e
. 
B
o
il
e
r
 
s
i
de
s 
an
d
 
b
a
c
k 
s
ha
l
l
 b
e
 c
er
t
i
f
i
e
d
 
f
o
r
 
zer
o
 
n
o
 
m
or
e
 
t
ha
n
 
1
1
 
i
n
c
h
e
s
 
c
l
earan
c
e 
t
o
 
c
o
m
b
u
s
t
i
b
l
e
 s
ur
f
a
c
es
.
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
equ
i
ppe
d
 
w
i
t
h
 
a
n
 AS
M
E
 
c
er
t
i
f
i
e
d
 
pres
s
ur
e
 
re
li
e
f
 
va
l
v
e
 s
e
t
 
a
t
 
75
p
s
i
 
51
7
 
(
k
P
a
)
.
 
O
p
t
i
o
na
l
 
pre
ss
ur
e
 
re
li
e
f 
va
l
ve
s
 
w
i
t
h
 
s
e
t
t
i
ngs o
f
 
30p
s
i
 (207k
P
a)
,
 
50
p
s
i
 
(34
5
 
k
P
a
)
,
 
60p
s
i
 (41
3
 
kP
a
)
, 
125p
s
i
 (86
1
 
k
P
a
) 
o
r
 
150p
s
i
 
(103
4
 
k
P
a
)
 s
ha
l
l
 
b
e
 
a
va
il
ab
l
e.
T
h
e
 
w
a
t
e
r
 t
ub
e
 
hea
t
 
e
x
c
hange
r
 s
h
a
ll
 
b
e
 
st
a
i
n
l
e
s
s 
st
ee
l
,
 
ra
t
e
d
 
f
o
r
 
16
0
 
p
s
i
 (110
3
 
k
P
a
)
 
w
or
k
i
n
g
 
pres
s
ure
. T
h
e
 
hea
t
 
e
x
c
hange
r
 s
ha
ll
 b
e
 
a
 
l
o
w 
w
a
t
er vo
l
u
m
e
 
de
s
i
g
n
 
w
i
t
h
 
m
i
c
r
o
-
f
in
 
t
ub
i
n
g
,
 
w
e
l
de
d
 c
ons
t
ruc
t
i
on
, 
w
i
t
h
 
n
o
 
g
a
sk
e
t
s
,
 
o-r
i
n
g
s
 
o
r
 
bo
l
t
s in
 
t
h
e
 
head
e
r
.
 
Hea
t
 
e
x
c
hange
r
 s
ha
ll
 b
e
 
a
cc
e
s
s
i
b
le
 f
or v
i
s
ua
l
 
i
n
s
pec
t
i
o
n
 
an
d
 
c
l
ean
i
n
g
 
o
f 
a
ll
 
i
n
t
erna
l
 
s
u
r
f
a
c
e
s
. T
h
e
 
bo
il
e
r
 
s
ha
l
l
 
b
e
 f
u
lly
 
c
onden
s
i
n
g
 
d
e
s
i
g
n
 
w
i
t
h
 
b
u
il
t
-
in
 
c
onden
s
a
t
e
 
dra
in
 
an
d
 
t
rap
. T
h
e
 
he
a
t 
e
x
c
hange
r 
s
ha
ll
 
hav
e
 
a
 
l
i
mi
t
e
d
 
t
e
n
-yea
r
 
w
arran
t
y
.
E
a
c
h
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
f
u
lly
 
t
e
s
t 
f
i
red
, 
(
w
i
t
h
 
w
a
t
er
,
 
ga
s
, 
an
d
 
ven
t
i
n
g
 
c
o
n
ne
ct
ed)
, 
an
d
 
a
ll
 
s
a
f
e
t
y
 
c
o
m
ponent
s 
t
es
t
ed
,
 
a
t 
t
h
e
 
f
a
c
t
ory
.
) (
T
h
e
 
bo
il
e
r
 
m
u
s
t
 
hav
e
 
k
noc
k
do
w
n
 f
ea
t
ur
e
 t
ha
t 
a
ll
o
w
s
 
t
h
e
 
t
o
p
 
s
e
ct
i
o
n
 
o
f
 
t
h
e
 
bo
il
e
r
 
t
o
 
b
e
 
r
e
m
oved
, 
a
ll
o
w
i
n
g
 
f
o
r
 
ea
s
y
 
hand
li
n
g
 
an
d
 
i
n
st
a
ll
a
t
i
on.
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
c
e
r
t
i
f
i
e
d
 
f
o
r
 
p
l
a
c
e
m
en
t i
ndoor
s 
an
d
 
ou
t
doors
,
 
w
her
e
 f
reez
i
n
g
 c
ond
i
t
i
on
s 
d
o
 
no
t 
e
x
i
st
.
) (
s
ha
ll
 
m
odu
l
a
t
e
 
20-100
%
 
o
f 
f
u
ll
 
f
i
re
. T
h
e
 
un
i
t
(
s
)
 
s
ha
ll
 b
e
 
des
i
gn
-
c
er
t
i
f
i
e
d
 t
o
 
c
o
m
p
ly
 
w
i
t
h
 t
h
e
 
c
urren
t
 
ed
i
t
i
o
n
 
o
f 
t
h
e
 
Ha
r
m
on
i
ze
d
 
A
N
S
I Z
2
1
.
1
3
 
/
 
C
S
A
4
.
9
 
S
t
andar
d
 f
o
r
 
G
a
s
-
Fi
re
d
 
Lo
w
 
P
r
e
ss
ur
e
 
St
e
a
m
 
an
d
 
H
o
t
 
W
a
t
e
r
 B
o
il
er
s
. T
h
e
 
un
i
t
(
s
)
 
s
ha
ll
 b
e
 
des
i
gne
d
 
an
d
 c
ons
t
ruc
t
e
d
 
in
 
ac
c
ordan
c
e
 
w
i
t
h
 t
he 
AS
M
E 
B
o
il
e
r
 
& 
P
res
s
ur
e
 
V
es
s
e
l
 Code
,
 
S
e
ct
i
o
n
 
I
V
 
requ
i
r
e
m
e
n
t
s 
f
o
r 
1
6
0
 
p
s
i
 (110
3
 
k
P
a
)
 
m
a
x
i
m
u
m
 
w
or
k
i
n
g
 
pre
ss
ure
, 
an
d
 
s
ha
ll
 
bea
r
 
t
h
e
 A
S
M
E "
H
"
 
St
a
m
p
 
an
d
 
b
e
 
li
s
t
e
d
 
b
y
 
t
h
e
 
N
a
t
i
ona
l
 
B
oard.
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
l
i
st
e
d
 
w
i
t
h
 A
H
R
I
 
(
A
ir
 
Cond
i
t
i
on
i
n
g
,
 
Hea
t
i
n
g
 
an
d
 
R
e
f
r
i
gera
t
i
o
n
 I
n
s
t
i
t
u
t
e)
.
 
T
h
e
 
bo
il
e
r
 
sha
ll
 
hav
e
 
a
 
mi
n
i
m
u
m 
t
he
r
m
a
l
 
e
ff
i
c
i
e
n
c
y 
o
f 9
5%
.
T
h
e
 
un
i
t
(
s
)
 s
h
a
ll
 
b
e
 
c
o
n
st
r
u
ct
e
d
 
t
o
 
c
o
m
p
ly 
w
i
t
h
 
t
h
e
 
ef
f
i
c
i
en
c
y
 
requ
i
re
m
e
n
t
s 
o
f 
t
h
e
 
l
a
t
e
s
t 
ed
i
t
i
o
n
 
o
f 
A
S
H
R
A
E 
St
andar
d
 
9
0
.
1.
) (
T
h
e
 
bo
il
e
r
 
s
ha
ll
 
b
e
 
a
 
Laar
s
 
M
agna
T
her
m
 
M
ode
l
 
M
GH
            
,
 
ra
t
e
d
 
a
t 
                    
 
B
T
U
/
h
r
 
i
npu
t 
an
d 
                    
 
B
T
U
/
h
r
 
ou
t
p
u
t
. T
h
e
 
b
o
il
er
) (
Con
t
ra
ct
o
r
 
s
ha
ll
 
s
upp
ly 
an
d
 
i
ns
t
a
ll
 
Q
t
y
.
: 
            
 
Laar
s
 
M
ode
l
 
N
o
.
 
M
G
H
            
 
m
odu
l
a
t
i
n
g
 
bo
il
er
(
s
)
.
) (
P
r
ep
a
r
e
d
 
B
y
:
) (
Co
n
t
r
a
c
t
o
r
:
) (
S
p
ec
i
f
i
c
a
t
ion
) (
E
ngin
e
e
r:
) (
P
r
o
j
e
c
t
 
N
a
me:
) (
Loc
a
t
io
n
:
) (
Pr
oje
c
t
 #:
) (
B
i
d
 
D
a
t
e:
) (
D
a
t
e:
)
[bookmark: _GoBack]
 (
L
i
t
h
o
 
i
n
 
U.
S
.
A
.
 
©
 
La
a
r
s
 Hea
t
i
ng
 
S
yste
m
s 
16
1
0 
 
Docu
m
ent
 
5084
-
88D
) (
www
.L
aa
r
s
.
c
om
) (
C
u
st
o
m
e
r
 
S
e
r
v
i
c
e
 
a
nd
 
P
r
o
du
c
t
 
S
up
p
or
t
: 
 
800
.
900
.
9
2
7
6 •
 
Fa
x 
8
00
.
5
5
9
.
1
5
83
Hea
dqu
a
r
te
r
s
:
 
2
0
 
I
ndus
tri
a
l
 
W
ay
,
 
R
o
ch
e
s
t
e
r
,
 
N
H 
038
6
7 
 
•
 
603
.
335
.6
30
0 •
 
F
a
x 
6
0
3
.
335
.
33
5
5
186
9
 
S
i
s
m
e
t
 
Road
,
 
Mi
s
s
i
s
s
auga
,
 
O
n
t
ar
i
o
,
 
Canad
a
 
L
4
W
 
1
W
8
 
• 
905.238
.
010
0
 
• F
a
x
 
905
.
366
.
0130
) (
•
 
Mu
lt
i
p
le
 
pu
m
p
 
c
o
n
t
r
o
l
 
f
o
r
 
b
o
il
e
r
 
p
u
m
p, 
s
y
st
e
m
 
p
u
m
p
,
 
a
n
d
 
i
n
d
i
r
e
ct
 
do
m
e
st
i
c w
a
t
e
r
 
p
u
m
p
,
 
ea
c
h
 w
i
t
h
 
d
e
l
a
y
•
 
I
nd
i
r
e
ct
 
w
a
t
e
r
 
h
e
a
t
e
r
 
p
r
i
o
r
i
t
y
•
 
S
en
s
o
r
 
f
o
r
 do
m
e
s
tic
 
w
a
t
e
r
 
t
a
nk
•
 
O
u
t
d
o
o
r
 
r
e
s
e
t
•
 
O
u
t
d
o
o
r
 
a
i
r
 
t
e
m
p
e
ra
t
u
r
e
 
s
e
n
s
o
r
•
 
L
o
w
 
w
a
t
e
r
 
c
u
t
o
ff
•
 
Ma
n
ua
l
 
r
e
s
e
t
 h
i
g
h
 
li
m
it
•
 
A
u
to
 
re
s
e
t
 h
i
g
h
 
li
m
it
•
 
Hi
g
h
 
ga
s 
p
r
e
s
s
ur
e
 
s
w
it
c
h
•
 
N
or
m
a
l
l
y
 
o
p
e
n
 
a
l
a
r
m
 
c
o
n
t
a
ct
•
 
V
en
t
 
t
e
m
p
e
ra
t
u
r
e
 
c
u
t
o
f
f
•
 
W
a
t
e
r
 
fl
o
w
 
s
w
it
c
h
•
 
T
e
m
per
a
t
u
r
e
 
&
 
p
r
e
ss
u
r
e
 
g
a
u
g
e
•
 
B
ur
n
e
r
 
s
i
g
h
t
 
g
l
a
ss
•
 
10
-
Y
e
a
r
 
li
m
it
e
d 
w
a
rr
a
n
t
y
) (
•
 
A
ir
 
filt
e
r
•
 
S
t
a
i
n
l
e
s
s
 
s
t
ee
l
 h
e
a
t
 
e
xc
h
a
n
ge
r
 
w
ith w
e
l
d
e
d
 
c
on
s
t
r
u
cti
o
n
 
(
n
o
 ga
s
k
e
t
s
)
•
 
AS
M
E
 “
H
”
 
s
t
a
m
p
• 
16
0
 p
si
 
ma
x
i
m
u
m
 
w
or
k
i
n
g
 
p
r
e
s
s
u
r
e
•
 
7
5
 p
si
 
(
5
1
7
 
k
P
a
)
 
A
S
M
E
 r
a
t
e
d
 
p
re
s
s
u
r
e
 
re
li
ef 
v
a
lve
•
 
G
r
o
o
ve
 
l
o
ck
 fitti
n
g
s
 
o
n
 a
ll
 
u
n
its
 (
o
p
ti
o
n
a
l
 
w
i
t
h fl
a
n
ge
s
)
•
 
B
u
ilt
-
in
 
c
o
nd
e
n
s
a
te
 
t
r
a
p
•
 
E
l
e
ct
r
on
ic
 
P
ID
 
m
o
d
u
l
a
t
i
n
g
 
c
o
n
t
r
o
l
 w
ith
 
l
ar
g
e t
ou
c
h
sc
r
e
e
n
 
a
n
d
 
c
o
l
o
r
 
d
is
p
l
a
y
•
 
V
ar
i
-
P
r
i
m
e
 
b
o
il
e
r
 
pu
m
p
 
c
o
n
t
r
o
l
 w
i
t
h
 
f
i
x
e
d
 
D
e
l
t
a
T c
on
t
ro
l
 
f
o
r
 
v
ar
i
ab
l
e
 
f
l
o
w
 
t
hr
o
u
g
h
 
b
o
il
e
r
•
 
C
on
t
ro
ll
e
r
 
c
a
sc
a
d
e
s
 
w
i
t
h
 
u
p
 
to 
e
i
ght 
Ma
g
na
T
h
er
m
 
bo
il
e
r
s
 
t
o
 
l
e
a
d
/l
a
g
 
t
h
e
 
b
o
i
l
er
s t
o
g
e
t
h
er
•
 
A
cc
ep
t
s
 
e
xt
e
r
na
l
 
m
odu
l
a
ti
o
n
 
c
on
t
ro
l
 
(
4
-
20
m
A
o
r
 
0-
1
0
V
DC)
•
 
A
cc
ep
t
s
 
e
xt
e
r
na
l
 
4
-
20
m
A
 
o
r
 
0
-
1
0
V
DC
t
e
m
p
e
ra
t
u
r
e
 
s
e
t
 
p
o
i
n
t
 
si
g
nal
) (
S
ta
nd
a
rd
 
feat
ur
e
s
 
s
h
al
l
 
i
n
cl
ud
e
:
•
 
Hi
g
h
 
c
o
n
d
e
n
si
n
g
 
e
f
fici
e
n
c
y
•
 
Mo
d
u
l
a
ti
o
n
 
d
o
wn
 
t
o 
20
% 
o
f
 
f
u
ll
 
fi
r
e
 
(
5
:
1 t
u
r
nd
o
w
n)
•
 
P
re-
m
i
x
 
s
t
a
i
n
l
e
ss
 
s
t
e
e
l
 
b
u
r
ner
•
 
L
o
w
 
N
O
x
 
s
y
s
t
e
m 
e
x
c
e
ed
s
 
t
h
e
 
m
o
st st
r
i
n
g
e
n
t
 
r
e
g
u
l
a
t
i
on
s
 
f
o
r
 
a
i
r
 
q
ua
li
t
y
 
–
9pp
m
 
N
O
x
•
 
G
a
s
 
P
r
e
s
s
u
r
e
s.
 
4
"
 
t
o
 
1
0.5
"
 
N
G
a
n
d
 
8
"
 
t
o
 
1
4
"   
 
L
P
 
(
w
.
c
.
)
•
 
F
o
r
 
p
l
a
c
e
me
n
t
 
i
n
d
o
or
s
 
a
n
d
 ou
t
d
o
or
s
 
(
in 
no
n
-
f
r
e
e
z
i
n
g
 
e
n
vi
r
o
n
m
e
n
ts)
•
 
'
K
n
o
c
k
-
D
o
w
n
'
 
f
e
a
t
ur
e
:
 
R
e
mo
v
a
b
le
 
t
o
p s
e
cti
o
n
 
f
o
r
 ea
s
y
 
h
a
n
d
li
n
g
 
/
i
n
s
t
a
ll
a
ti
o
n
•
 
S
ea
l
e
d
 
c
o
m
bu
st
i
o
n
 
c
ha
mb
er
•
 
T
h
e
 bo
i
l
e
r
 
s
ha
ll
 b
e
 e
q
u
i
p
p
e
d
 
w
i
t
h
 
a
n 
eng
i
n
e
e
r
e
d
 
ga
s
/
a
ir
 
c
h
a
m
be
r
 
t
h
a
t 
en
s
u
r
es pr
o
p
e
r
 
m
i
x
i
n
g
 
f
o
r
 
s
t
ab
l
e
 
c
o
mb
u
st
i
o
n
 
a
t
 
a
ll fi
r
i
n
g
 
r
a
t
es
•
 
H
or
i
z
on
t
a
l
 
o
r
 
v
er
ti
c
a
l
 
d
i
re
c
t
 
v
e
nt
•
 
V
en
t
 a
n
d
 
a
i
r
 
p
i
p
e
 
l
e
n
g
t
h
s
 
o
f
 
u
p
 
to 
1
0
0 
equ
i
v
a
l
e
n
t
 
f
ee
t 
(
ea
c
h)
) (
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
graph
i
c
a
lly 
dep
i
c
t 
t
h
e
 
f
i
r
i
n
g
 
ra
t
e
 
o
f 
ea
c
h
 
burne
r
 
in
 t
h
e
 
bo
il
er
,
 
an
d
/
o
r
 
ea
c
h
 
bu
r
ne
r
 
in
 
s
ys
t
e
m
, if 
t
h
e
 
c
o
n
t
ro
ll
e
r 
i
s 
t
h
e
 
m
as
t
e
r
 
of o
t
he
r
 
M
GH 
bo
il
er
s in
 
a
 
m
u
l
t
i
p
le
 
bo
i
l
e
r
 s
ys
t
e
m.
 
T
h
e
 
c
o
n
t
ro
l
 
s
ha
ll
 
a
l
s
o
 
sho
w
 
i
n
f
or
m
at
i
o
n
 
abou
t 
s
ys
t
e
m, 
s
u
c
h
 
a
s
 
ou
t
doo
r
 
t
e
m
pera
t
ur
e
 
an
d
 
s
y
st
em 
t
e
m
pera
t
ure
,
 
w
her
e
 
app
li
c
ab
l
e
.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
t
h
e
 
ab
il
i
t
y
 
t
o
 
ac
c
ep
t
 
a
 
4
-
2
0
m
A 
o
r
 
0-10
V
D
C
 
i
npu
t
 
c
onn
e
ct
i
o
n
 
f
r
o
m
 
a
n
 
e
x
t
erna
l
 
c
o
n
t
ro
l
 
o
r
 
bu
il
d
i
n
g
 
au
t
o
m
a
t
i
on 
s
y
st
e
m, 
t
o
 
m
odu
l
a
t
e
 
t
h
e
 
f
l
a
m
e.
T
h
e
 c
o
n
t
ro
ll
e
r
 
s
ha
ll
 
b
e
 
ab
le
 t
o
 
s
e
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
t
hroug
h
 
a
 
M
odbu
s
 
conne
ct
i
on
, i
n
c
l
ud
i
n
g
 
(bu
t
 
no
t l
i
mi
t
e
d
 t
o
)
 
i
n
l
e
t
 
an
d
 
o
u
t
l
e
t 
w
a
t
e
r 
t
e
m
pera
t
ures
, 
st
a
c
k
 
t
e
m
pera
t
ure
, 
D
H
W
 
t
e
m
pera
t
ur
e
 
an
d
 
pr
i
or
i
t
y
, 
c
e
n
t
ra
l
 
hea
t
i
n
g
 
t
e
m
pera
t
ur
e
,
 
f
r
o
s
t 
p
r
o
t
e
c
t
i
on
,
 
w
ar
m
 
w
ea
t
he
r
 s
hu
t
do
w
n, 
st
a
t
u
s 
o
f 
s
e
n
s
or
s
, 
f
a
n
 
s
pee
d
, 
s
e
t
p
o
i
n
t
s
,
 
r
e
m
o
t
e
 
c
on
t
ro
l
 
i
npu
t
, 
burne
r
 
st
a
t
us
,
 
l
o
c
k
ou
t 
c
odes
,
 
a
l
a
r
m
 
rea
s
o
n
s
, 
s
y
st
e
m
 
p
u
m
p 
s
t
a
t
u
s
, 
bo
il
er pu
m
p
 
s
t
a
t
u
s
 
an
d
 
d
o
m
es
t
i
c
 
w
a
t
e
r
 
p
u
m
p
 
s
t
a
t
u
s
.
Con
t
ro
l
 
d
i
agno
s
t
i
c
s 
s
ha
ll
 
i
n
c
l
ude
,
 
a
t
 
a
 
mi
n
i
m
u
m, 
t
h
e
 
f
o
ll
o
w
i
ng
:
 
i
gn
i
t
i
o
n
 f
a
il
ure
, 
grounde
d
 f
l
a
m
e
 
rod
, 
s
a
f
e
t
y 
c
ha
in
 
i
n
t
errupt
,
 
bo
il
e
r
 
h
i
g
h
 
l
i
mit 
e
x
c
eeded
,
 
do
m
e
st
i
c
 
w
a
t
e
r
 
h
i
g
h
 
l
i
mit
 
e
x
c
eeded
,
 
t
e
m
pera
t
ur
e
 
r
i
s
e
 
l
i
mit
 
e
x
c
eeded
,
 
st
a
c
k l
i
mit 
e
x
c
eeded
,
 
pre
ss
ur
e
 
s
e
n
s
o
r
 f
au
l
t
, 
c
o
m
bus
t
i
on pre
ss
ur
e
 
f
au
l
t
,
 
b
l
o
ck
e
d
 
a
ir
 
i
n
t
a
k
e
, 
s
en
s
o
r
 
error
s 
(ope
n
 
o
r
 
s
hor
t
ed)
,
 
2
4
VA
C 
vo
l
t
ag
e
 
l
o
w
 
o
r
 
h
i
gh
, m
odu
l
at
i
o
n
 f
au
l
t
,
 
p
u
mp
 
f
au
l
t
,
 A
C i
npu
t 
ph
a
s
es rever
s
ed
,
 
an
d
 f
a
n
 
s
pee
d
 
prov
i
n
g
 
r
a
t
e
 f
a
i
l
ure.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
a
 
c
l
o
c
k
 
w
i
t
h
 
a
 
bat
t
er
y 
bac
k
u
p
 
an
d
 
w
ill
 
a
ll
o
w
 
t
h
e
 
u
s
e
r
 
t
o
 
a
cc
e
s
s
 
t
h
e
 
burne
r
 
ru
n
 t
i
m
e
,
 
an
d
 
c
y
c
le
 
c
ount
s
 
f
o
r
 t
h
e
 
burner
, 
D
H
W
 
p
u
m
p
, 
s
ys
t
e
m
 
p
u
m
p
 
an
d
 
bo
i
l
e
r
 
p
u
m
p.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
d
i
ff
erent
i
a
t
e
 
b
e
t
w
ee
n
 
a
 
l
oc
k
out
,
 
a
 
ho
l
d
, 
o
r
 
a
n
 
a
l
ert
. 
I
f
 
a
n
 
i
s
s
u
e
 
o
cc
u
r
s
, 
t
h
e
 
s
ys
t
e
m
 
w
ill
 d
i
s
p
l
a
y a
 
br
i
e
f
 
d
e
sc
r
i
p
t
i
o
n
 
o
f 
t
h
e
 
i
s
s
ue o
n
 t
h
e
 
c
on
t
ro
l
 s
c
reen
. T
h
e
 
u
s
e
r
 
s
h
a
ll
 
b
e
 
ab
le
 
t
o
 
t
a
p
 
t
h
e
 
d
i
s
p
l
a
y 
t
o
 
b
e
 
pre
s
en
t
e
d
 
w
i
t
h
 
a
 
m
or
e
 
de
t
a
il
e
d
 
exp
l
ana
t
i
o
n
 
o
f 
t
h
e
 
i
s
s
ue.
) (
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
b
e
 
ab
le
 
t
o
 
c
as
c
a
d
e
 
an
d
 
l
ead
-l
a
g
 
w
i
t
h
 
o
t
he
r
 
M
agna
T
her
m
 
c
on
t
ro
ll
ers
, 
f
o
r
 
a
 
t
o
t
a
l
 o
f 
e
i
g
h
t
 
M
agna
T
her
m
 
bo
il
ers
,
 
w
i
t
hout add
i
t
i
ona
l
 
s
ys
t
e
m
 
c
on
t
ro
ll
e
r
s
.
T
h
e
 
burner
s 
s
ha
ll
 
b
e
 
c
o
n
t
ro
ll
e
d
 
t
o
 
k
ee
p
 
ea
c
h
 
on
e
 
in
 
t
h
e
 
l
o
w
e
s
t
 
f
i
r
i
n
g
 
ra
t
e
 
pos
s
i
b
l
e
, 
ba
s
e
d
 
o
n
 
s
ys
t
e
m
 
d
e
m
an
d
, 
t
o
 
m
a
x
i
m
i
z
e
 
ef
f
i
c
i
en
c
y
.
 
F
or e
x
a
m
p
l
e
,
 
in
 
m
u
l
t
i
p
le
 
bo
il
e
r
 
s
y
st
e
m
s
, 
t
h
e
 
m
as
t
e
r
 
c
on
t
ro
l
 
s
ha
ll
 
c
hoo
s
e
 
t
o
 
br
i
n
g
 
o
n
 
a
ll
 
bo
il
e
r
s
 
a
t
 
l
o
w
 
f
i
r
i
n
g
 
ra
t
e
s
, i
n
st
ea
d
 
o
f
 
on
e
 
bo
il
e
r
 
a
t a
 
h
i
g
h 
ra
t
e
, 
t
o
 
m
e
e
t 
t
h
e
 
s
y
st
e
m
 
nee
d
s
.
A 
c
on
t
ro
l
 
t
ha
t is
 
c
ho
s
e
n
 
a
s
 
m
a
st
e
r
 
in
 
a
 
s
y
st
e
m
 
w
i
t
h
 
m
u
l
t
i
p
le
 
c
on
t
ro
ll
e
r
s 
s
ha
ll
 
d
i
s
p
l
a
y 
a
n
 i
c
o
n
 
o
f 
ea
c
h
 
o
f 
th
e
 c
on
t
ro
l
s 
t
ha
t 
i
t 
i
s 
c
on
t
ro
lli
n
g
.
 
T
h
e 
c
o
l
o
r
 
o
f 
t
h
e
 
i
c
o
n
 
s
ha
l
l
 
i
nd
i
c
a
t
e
 
if 
t
h
e
 c
on
t
ro
l
 
i
s
 
in
 
no
r
m
a
l
 
opera
t
i
o
n
,
 
in
 
l
o
ck
o
u
t
, in
 
st
andb
y
 
m
ode
, in
 
a
 
ho
l
d
 
s
t
a
t
e
, 
o
r 
i
f
 t
her
e
 
i
s
 
a
 
c
o
mm
un
i
c
at
i
on error.
) (
A
ll
o
w
ab
le
 
c
on
t
ro
l
 
ad
j
u
s
t
m
ent
s
 
s
h
a
ll
 
i
nc
l
ude
:
 
bo
il
e
r 
t
e
m
pera
t
ur
e 
s
e
t
p
o
i
n
t
;
 
d
o
m
es
t
i
c
 
w
a
t
e
r
 
t
e
m
pera
t
ur
e 
s
e
t
po
i
nt
;
 
a
u
t
o
m
at
ic
 
h
i
g
h
 
l
i
mi
t
;
 
°F
 
o
r
 
°C 
d
i
s
p
l
ay
;
 
s
e
t
po
i
n
t
 
f
o
r
 t
i
m
e
 
o
f
 
da
y i
npu
t
;
 
D
H
W
 
s
e
t
po
i
n
t
 
f
o
r
 t
i
m
e
 
o
f
 
da
y i
npu
t
;
 
PI
D 
ga
in
 
para
m
e
t
e
r
s
;
 
D
H
W
 
PI
D 
ga
in
 
para
m
e
t
e
r
s
; 
m
anua
l
 
f
i
r
i
n
g
 
ra
t
e 
c
on
t
ro
l;
 
p
u
mp
 
de
l
a
y
 
t
i
m
e
;
 
p
u
m
p
 
e
x
e
r
c
i
s
e
 
i
n
t
erva
l;
 
o
u
t
doo
r
 
re
s
e
t
 
s
e
l
e
ct
i
o
n
;
 
l
o
w 
bo
il
e
r
 
s
e
t
po
i
n
t
 
t
e
m
pera
t
ur
e
 
(
f
o
r
 
ou
t
doo
r
 
re
s
e
t
 
opera
t
i
on)
;
 
bo
il
er 
t
e
m
pera
t
ur
e  
a
t 
 
h
i
g
h  
ou
t
doo
r  
t
e
m
pera
t
ur
e  
(
f
o
r  
ou
t
doo
r  
re
s
e
t 
 
opera
t
i
on)
; 
 
bo
il
e
r  
s
e
t
po
i
n
t
 
 
a
t 
 
l
o
w
 
ou
t
doo
r  
t
e
m
pera
t
ur
e  
(
f
o
r  
ou
t
doo
r  
re
s
et opera
t
i
on)
;
 
w
ar
m
 
w
ea
t
he
r
 s
h
u
t
down
;
 
au
t
o
m
a
t
i
c
 
r
e
m
o
t
e
 
s
i
gna
l
 de
t
ec
t
i
on
;
 
an
ti
-
s
hort
c
y
c
le
 
f
ea
t
ur
e
 
enab
l
e
/d
i
s
ab
l
e.
T
h
e
 c
o
n
t
ro
l
 
s
ha
ll
 
hav
e
 
i
n
st
a
ll
e
r
-
l
eve
l
 
pas
s
w
ord
,
 
an
d
 
ver
i
f
i
c
a
t
i
o
n
 
f
ea
t
u
r
e
 t
o
 
e
n
s
ur
e
 t
ha
t
 
s
a
f
e
t
y
-re
l
a
t
e
d
 
pa
r
a
m
e
t
er
s 
ar
e
 
no
t 
a
l
t
ere
d
 
b
y
 
m
i
st
a
ke.
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