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This invention relates particularly to sur-
face condensers, but may apply to other sur-
face cooling or heating devices, in which
steam or other gas ov vapor is condensed or
in which air or gas is cooled or heated.

The object of the invention is to cause as
complete a flow of the steam or vapor as

sossible through the condensing umit, for
bl )

instance, and by producing substantially
“complete flow, more steam will be condensed.
In a cooler or heater as distinguished from
2 condenser, the object is also to cause this
substantially complete flow of the gas or
vapor through the cooler or heater.

In an ordinary surface condenser as, for
instance, a single pass condenser, the pene-
tration of flow of vapor or gas i1s not uni-
form throughout the length of the con-
denser, due to the fact that the temperature
decreases -from the water inlet end to the
water discharge end of the condenser. This
causes varying amounts of steam to be con-
densed per unit of tube area in different
portions of the condenser, and the penetra-
tion of vapor is less at the water inlet end
than at the water outlet end.

It is an object of this invention to appor-
‘tion the steam in the various parts of the
condenser so as to produce substantially the
same depth of. penetration throughout and
to utilize the entire available cooling surface
of the condenser, ) '

In accordance with my invention, I di-
vide the condenser into sections or compart-
ments by a partition or partitions extending
transversely across the longitudinal water
tubes or cooling surfaces of the condenser.
By this means, the pressure in the botiom of
each compartment may be lowered encugh
to cause complete penetration of the steam.

“Without the sections or compartments.
the air is drawn out of the entire condenser
by the vacuum pump or other-evacuating

_ apparattis, and if the fall of pressure is
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sufficient to produce complete penetration of
the vapor in the inlet end, steam will be
drawn.from the discharge end of the con-
denser, which is highly undesirable. If the
pressure drop is no raore than sufficient to
cause complete penetration of the vaporat the
outlet end, a certain amount of inactive cool-
ing surfaces is left at the inlet water end.

- By dividing the, condenser into a plurality

of compartments, the vacuum in each com-
partment may bg different, and the amount

of inactive cooling surfaces in each com-
partment is decreased, thas increasing the
total amount ,of active cooling surfaces in
the whole condenser.

The invention is illustrated in one of its
preferred forms in the accompanying draw-
ngs, in which—

Figure 1 is a side elevation of a condenser,
_ Figure 2 is an end elevation partly in
transverse section, and

Figure 3 is a longitudinal sectional ele-
vation of a condenser.

Referring to the drawings, the condenser
A: is preferably a surface condenser, pro-
vided with the water tubes A’, and the con-
denser shell may be of wedge shaped form,
as.shown, in which the mixture of condens-
able vapor and gas, as steam and air, is
admitted in the top and after passing down-
wardly over the condensing surfaces, the
condensate passes out of the bottom, in this
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instance through the outlets B, there being

a plurality of outlets, connected by suit-
able piping B’ to the condensate removal
pump B2

Although coolers need not be used in con--

nection with this invention, they are shown
in the drawings for purposes of illustration,
and in this instance a plurality of coolers C
are arranged against the lower portion of
one or both sides of the condenser, prefer-
ably at an angle to the vertical axis of the
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condenser. These coolers comprise that poi-
tion of the condensing apparatus in which

the latter part of the total heat abstraction

takes place, and they. are preferably shown .

90

of wedge shaped or pyramidal form, al- -

though not necessarily of this form. The
mixture of air and vapor coming frrm the

condenser A after the major portion of the |
steam has been  condensed, in this. case, -

passes upwardly through the coolers, which

are provided with multiple cooling elements; -

sprays or surfaces. Suitable evacuators, as
for instance vacuum pumps, (not shown)
are adapted to e connected to the coolers at
the outlets D, The function of the coolers,
as is well understood, is to complete the.con-
densation of the vapors ag the mixture: flows

from the surface condenser, and a separate

vacuum pump is preferably used for each
cooler. ' o

It is apparent from the drawings that
suitable piping and connections, to be de-
seribed, are provided for the circulation of
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cooling waier both through the water tubes
of the condemser and the cooling elements
of the coolers, although as stated, the coolers
may be omitted if desired, as the invention

; is applicable to a condenser without coolers,

In accordancs with this invention, ome or
more transverse pariitions B divide the cas-
ing of the eondenser into a plarality of com-
partments, in this instance one partition H

being she for purposes of ilustration.
This p or o plurslity of partitions
may be Lin the condenser in gny suil-
able 1 care should bs taken that
the on forms a substantially tight
joint bottom portions, at least, ox
' the condenser casing 2

throughout o height sufficient to prevent
short circuiting of the gases between the out-

lets or vecuum pump connections. Caulk-
ing will prefersbly be used hetween the par-
tition and ths walls of'the casing around the
lower portion of the casing in the joint be-
tween the partition and the casing. The
tubes pessing tightly through the pastition,
form sufficiently tight joints without other
seenring moegns.

Since the pertition H as shown in Figure
% divides the steam inlet opening at the fop
of the condenser casing, the condensable
mixture entering the condenser is caused io
divide and flow through both compartments.
In accordence with this construction, the
pressure drop is greatest at the waler inlet
end end the said-drop in esch compartment
iE] progmsgi‘mi{; smneller from fhe imjection
water snd of the condenser to the discharge
water end. By forming 2 substantially
tight joint avound the lower portion oi the
partition B between the partition and the
condenser casing and between the tubes and
the partition X, the pressure in the bottom
of each compartment may be lowersd encugh
to cause complete penetration of the sieam
froma the top to the botiom of each com-
partment, when both coolers and their vacu-
um pumps assured to be comnected thereto
are in operation. The vacuum in each com-
pertme he different, so that the pres-
5t the compartments progressive-
3 nd the smount of ingctive cool-
esch compartment is de-
& totsl amount of sctive cooling

12 whole condenser is by this
zsed. As an evample, let it be

sesmed that o certain vacuum is drawn al

“} ~ Ny £ A‘qﬂu, Ana SOy I 5 —\n"v ST N
the top of the condemser in each compart-
ment,  in such cases the vacuvms drawn gh

kol il be

higher than said given vacuum, but will pro-

gressively decresse towards the water dis-
charge end of the condeuser.

The partition B not only forms & divid-

the bstioms of the compartments 1

. ing partition in the condenser, but forms a
* support sheet for the tubes.

: : 1 Due to the
position of the inlet with respect to the
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tubes A’, the tendency of the steam entering
it at high velocity is to pass straight down
instead of under the overhanging portion of
the casing A adjacent the inlet water head
G. Steam iz directed into these spaces by
obstructing its path adjacent the partition
B as by means of a baffle ¥ extending from
the partition E to an intermediate tube
wheet B, _ .
Suitable mesns ave provided, as stated,
for circulating water through the condenser
and the coelers, and as shown, the condenser
is provided with the inlet water head G and
he discharge water head i, and water en-
ers the ‘head G at the water inlet J and
passes through the upper rows of tubes A
and out the discharge outlet K. A deck L
is formed in the inlet water head G and
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water %msses ‘trom the inlet water head 3
through the pipe O to the water inleis P

of the coolers { and from the discharge ont-
lets  of the coolers through the common
pipe R to the inlet S of the inlet water head
" (¢ beneath the deck I and thence through
‘the lower rows of tubes A’ to the discharge
water head T
¥ oelsim: .

1. A surface condenser comprising 8 cas-
ing having longitudinally extending water
tubes, zn inlet for a condensable mixture of
vapor and gas at the top of the casing, at
least one {ransverse partition-dividing the
casing inte a plorality of compartments, and
outlets for condensate and non-condensable
vapors ab the botiom of each compartment,
sald non-condensable vapor outlets being
adapted to be connected to evacuating ap-
paratus, whereby the pressure drop in esck

cormmpsrtment may be progressively smeller

from the injection water end of the cop-
denser to the discharge waber end.

9. A surface condenser comprising o cag-
ing having longitudinally extending water
tubes, an inlet for condensable mizture of
vapor and gas at the top of the casing, i
least one transverse partition dividing the
casing into a plurality of compsartments, said
partition forming s substentially tight joint
with the bottom pertions of the walls of the
caging, and outlets for condensate and non-
condensable vapor st the bottom of each
compsartment, ssid nom-condenssble vapor
outlets being adapted to be connected to
evacusting apparatus, whereby the pressure
drop in each comparément may be progres-
sively smailer from the injsction water end
of the condenser 4o the discharge water end.

3. A surface sondenser comprising a cus-
ing having longitudinally extending water
tubes, an inlet for & condensable mixture of
vapor and gas st the top of the casing, &b
least ome transverse partition dividing the
casing into a plurality of compartmenis,
said partition forming a substantially tight
joint with the bottom portions of the walls
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of khe casing, and outlets for condensate and
noh-condensable vapors at the bottom ot
each compartment, said non-condensable
vapor outlets being adapted to be connected
to evacuating apparatus, whereby the pres-
sufe drop in each compartment may be pro-
gressively smaller from the injection water
end of the condenser to the discharge water

. erﬁd-. ’

4. A surface condenser comprising a cas-
ih% having longitudinally extending water
fubes, an inlet for a condensable mixture of
wvapor and gas at the top of the casing, at
least one transverse partition dividing the
casing into a plurality of compartments for

. steam, said partition forming a substantially
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tight joint with, the bottom portions of the

“walls of the casing, outlets for condensate

and non-condensable vapors at the bottom of
each compartment, and devaporizers con-
nected to said non-condensable vapor outlets,
said devaporizers being adapted to be con-
nected to evacuating apparatus, whereby the

* pressure drop in each compartment may be

rogressively smaller from the injection wa-

@

ter end of the condenser to the discharge
water end. '

5. A surface condenser comprising a cas-
ing having longitudinally extending water
tubes, an inlet for a condensable mixture of
vapor and gas at the top of the casing, at
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least one partition dividing the casing info .

a plurality of compartments, and outlets for
condensate and non-condensable vapors at
the bottom of each compartment, said par-
tition forming a substantially tight joint
with the bottom portion of the walls of the
casing and with the tubes throughout a
height sufficient to prevent short-circuiting
of gases between said outlets for efich com-
partment, said non-condensable vapor out-
lets being adapted to be connected to evacu-
ating apparatus, whereby the pressure drop
in each compartment may be progressively
smaller from the injection water end of the
condenser to the discharge water end.

In testimony whereof I have signed this
specification.

PAUL A. BANCEL
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