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This invention relates to surface con-
densers and more particularly to that type
of surface condenser comprising surface

cooler tubes extending longitudinally
8 through a chamber across the path of the
steam flow.

This application is a division of copend-
‘ing application of Paul A Bancel, Serial
No. 743,695, filed October 15, 1924.

10 In single pass condensers having water

tubes - over which steam to be condensed
passes or condensers sO designed that all of

. the tubes passed over by the steam between
the point of entrance of steam and the point

15 of .exit of non-condensable vapor and air
have water flowing the same direction, the
tubes are cooler at the inlet portions than
at their outlet because in passing through

the tubes, the water. is warmed from the -

20 heat absorbed, and in condensing the steam:
the water temperature rises rogressively

along the length of the tubes in the diree-

tion of water flow. The effect of this tem-

erature condition is to decrease the eapac-

28 1ty of the water to condense steam in sec-
tions ' of the condenser relatively remote
from the water .inlet. In condensers hav-
ing two or more passes the conditions are

identical if the flow is toward a central air.

80 outlet, or the same general effect is observed
when the air outlet is at the end of the
lower pass, for the reason that a greater
part of the condensation takes place in the
upper tubes and .the lower tubes condense

35 g relatively small quantity of steam, their
purpose being rather to cool the mixture
of uncondensable air and vapor. -

As steam is condensed more rapidly in
the cool end of 2 single pass condenser than

40 ot the warm end, there must be a larger

. flow through that end than at the warm
end in order to supply sufficient steam to
 the lowermost tubes. This would call for a
-greater loss of pressure at one end of the
45 condenser than at the other, which is ordi-
- narily impossible since the whole lower-
most section is in free communication with

. the vacuum pump withdrawing the uncon-

- densable gases. The result in an ordinary
50 ‘single pass condenser or any condenser to
a greater or less extent is that steam does
not come into contact with the lowermost
tubes at the cold end and thus condensers

of this type heretofore have been inefficient

-ing.

to a certain extent in that there is jprovided

&8

a certain amount of cooling surface which

does not condense steam. If the vacuum
pump is operated to draw steam down ‘into
the condenser into contact: with all portions

. of the tubes, uncondensed steam will -pass

through the warm end and be drawn from
the outlet. This is undesirable since addi-
tional meins must be provided to condense
the steam which has passed through the con-

- denser. .

It isan object;“of' this invention to appor-

“tion the steam in -the various parts of the

condéenser so 4s to produce substantially the
sane depth of penetration throughout and
to utilize the entire- available cooling sur-
face of the condenser. - This object is ac-
complished by-dividing the condenser into
sections utilizing for this purpose partitions
whicli may be.the usual. tube supporting
plates and directing ‘the steam toward the
cooler section of the condenser by suitably
apportioning the steam in accordance with
the steam condensing capacities of the ver-
tical sections along the length of the con-
denser at the source from which the steam
is drawn as for instance in the turbine cas-
The invention will be more clearly under-
stood by reference to the accompanying
drawing forming part of the specification
in which ‘is illustrated a diagrammatic
representation of a condenser and a turbine
associated therewith in which the discharge
chamber of the turbine is arranged to de-
liver to the compartments of the condenser
quantities .of steam proportionate to their
.steam condensing capacities. ‘
Referring to the drawing, the condenser
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consists of an outer shell A having an out-

let C for the withdrawal of condensate and
uncondernsable gases. The- shell A is pref-
erably along and is traversed by a plu-

rality of tubes D with water from the water-

head E and discharging into a head F at
the opposite end ‘of the condenser. | A tube
support, in. the form of a drilled plate G
divides the space within the shell into two
compartments, one being com aratively cool
as it includes that portion of the water tubes
D nearer the water head E and a warmer
compartment nearer the discharge head F
containing water ‘which® has already ab-
sorbed heat in condensing steam.
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A source of steam, such as a turbine H,
is adapted to be connected at the steam in-
let B of the condenser and to discharge
its steam in a direction substantially at
right angles to the tubes D. An extension
J of the, tube sheet G curves upwardly to the
casing 6f the turbine H and connects at
the turbine with a lower partition K which
with an upper partition L divides the dis-
charge chamber of the turbine H which is
the source of steam into two compartments
O and P. The compartments O and P are
unequal in size, one of the partitions K or L

‘being situated so that the quantity of steam

discharged into the compartments Oand P
is proportionate to the steam condensing
capacities of the tool and warm ends of the
condenser -respectively.  Equal depth of
steam penetration is thereby assured inde-
pendently of any other means since steam
delivered to the two sections O and P will
be at different pressures or vacuums. Since
the. vacuum at the bottom of the condenser
is maintained by a pump ccnnected at the
outlet C, the pressure is substantially the
same over the entire length of the con-

denser below the last bank of tubes D. The .p

greater quantity ‘of steam being delivered
%o the cooler section of the condenser, the
pressure - drop through this end will ‘be
slightly greater than that at the warmer
end. The absolute pressures in the com-
partments O and P of the turbine casing H
differs by the difference in pressure losses
in the cooler and warmer ends of the con-
denser. . '
I claim: . )
1. In combination with a source of steam
t6 be condensed, a condenser having tubes
with different temperatures along their
length” resulting in unequal capacities for
condensing steam in vertical sections along
their length, and means in -said source fer
obtaining substantially equal depth of pene-
tration of steam in said sections along the
length of the -condenser. _
9. In combination with a steam turbine,
a condenser having tubes with different tem-
peratures along their length resulting in
unequal capacities for condensing steam in
vertical sections along their length, and
mean- * the discharge end of said turbine
for -ob. .ning ‘substantially equal depth of
enetration of steam in suid sections along

-the length of the condenser.

3. In combination with a steam turbine,
a condenser having tubes with different tem-
peratures along their length resulting in
unequal capacities for condensing steam’ in
vertical sections along their length, and
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means including partitions at the discharge
end of said turbine for delivering quanti-

ties of steam to-the vertical sections of the -

condenser proportionate to their steam con
densing capacities, "

4. In combination with a source of steam
to be condensed, a condenser having tubes
with = different temperatures along their
length resulting in unequal capacities for
condensing steam in vertical sections along
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their length; a. partition extending vertt-

cally from the top toward the bottom of the

-condenser and means in said source coop- .

~erative with said partition independently
adapted to produce substantially equal
depth’ of penetration of steam in said sec-
tions along the length of the condenser.

1"

5. In combination with a source of steam

to be condensed, a condenser having tubes

with different temperatures ‘alohg their-

length resulting in unequal capacities’ for
condensing steam in vertical sections, a par-
tition extepding vertically from the top to-
ward the bottom of the condenser,
outlet for air and uncondensable gases and
means in said source cBoperative with said
“partition independently ddapted fo. produce
substantially equal
steam in said sections along the length of
the condenser. | . oL

. ¢. In-combination with & seurce of steam
0

80

a single -
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depth of penetration of -

0

be condensed, & condenser having. tubes.

with different temperatures along their:"

length resulting in unequal capacities for
condensing steam in
their length, a partition extending verf1-
cally from the top toward the bottom of the
condenser, and means
producing a higher pressure at the to of
the condenser adjacent the cooler end o the
condenser to provide substantially equal
depth of-penetration of steam in said sec-
tions along the length of the condenser.

7 In combination with-a source of steam .

to be condensed, a condenser having tubes
with different = temperatures along their
length resulting in unequal capacities for
“condensing steam in vertical sections along
their length; having a partition extending
from the top to-the%ottom of the condenser
and a central outlet for air and uncondens:
able gases and means in said source for pro-
ducing a higher pressure at the top of the
condenser adjacent the cooler end to pro-
vide substantially equal depth of penetra-
tion of steam in said sections along the
length of the condenser. o '

In testimony whereof I have signed this

specification. . _
' ‘ PAUL A. BANCEL.
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