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This invention relates to single pass con-

densers, but more particularly to that type

called surface condensers in which a plural-
ity of water cooled tubes are provided to
condense steam or other -vapor coming in
contact therewith. :

In the more common forms of steam con-
densers of this type, a plurality of water
tubes extend longitudinally in the chamber
across which the steam to be condensed is
passed. The usual practice istosupply water

to the tubes from a head at one end of the-

condenser and to distharge it at the other
end of the condenser.. In the more common
forms of single pass condensers the water
flows through all the pipes in the same direc-
tion. This usually results in uneven capac-
ity for condensing steam in the opposite ends
of the condenser, the cooler end being adapt-
ed to condense a greater volume of steam
than the warmer end. Likewise, the depth
of steam penetration into the condenser va-
ries throughout the length of the condenser
since the volume of steam passing through
the cooler end is completely condensed upon
reaching a less depth than the depth of
penetration required for complete condensa-
tion at the warmer end, the tubes at the
warmer end having less steam condensing
capacity on account of their higher tem-
‘perature than the cooler ends of the tubes
at the opposite end of the condenser.

It is an object of this invention to equalize
the steam condensing capacity of the two
ends of the condenser and also to equalize

the depth of penetration of the steam into -

the banks of tubes so that the entire space
provided for condensing the steam may be
most efficiently utilized. :

Other objects and advantages will be ap-
parent from  the. following description of
certain embodiments of the invention shown
in the drawings, in which—

Figure 1 is a longitudinal vertical section
of a condenser in which the condensing ca.
pacities of the various portions are equalized
by passing the water through certain levels
of the tubes in opposite directions.

Figure 2 is a modification shown in longi-
tudinal vertical scction in which water is
supplied to the tubes at their mid section
and passes in opposite directions toward the
ends of the condenser, and :

Figure 3 is a modification shown in longi-
tudinal vertical section in which the banks

of tubes are divided into two levels each of
which is supplied at the center with water
from separate sources. :

Since the inequality in the condensing ca-
pacity of the usual form of single pass sur-

face condenser is due to the unsymmetrical

“arrangement of the condensing capacity of

the tubes, it is proposed to overcome this
condition by balancing the two ends through
a symmetrical arrangement of the condens-
ing capacities so that if the condenser be
considered to be divided at the center in two

sections of equal volume, each such volume -

will include substantially similar cooling
surfaces of corresponding temperatures. -

In the embodiment shown in Figure 1 this
is accomplished by grouping the tubes into
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upper and lower levels containing the same -

length and number of water tibes A which
are enclosed within a casing or shell B form-
ing the steam chamber. The céoling water
is introduced into the upper level of the
water tubes A by means of an upper inlet
water head C and to the lower level of tubes
A from a lower water inlet head D. -The
water heads C and D are situated at oppo-
site ends of the casing B and are each sup-
plied with cold water of substantially the
same temperature. The upper group. of
tubes A discharge into an outlet water head

"E and the.lower level of tubes A discharge

into an outlet water head F.
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The steam enters the casing B through .

a steam inlet G .and passing transversely
across the tubes A is condensed into water
which is drawn out at the condensate outlet
H by means of suitable evacuating appa-
ratus as is well known.  As the steam. passes
across the banks of the tubes A in the diree-
tion of the outlet H, its heat of vaporization
is absorbed by the tubes and the temperature
of ‘the water therein is thereupon raised.
The heat is transferred to the tubes in pro-
portion to their heat absorbing. power which
depends upon the temperature difference be-
tween the steam and the cooling area of the
tubes.
and more heat in passing from the respective
water inlets to the water outlets, so that the
water is at a substantially higher tempera-
ture at the outlets than at the inlets. ‘The

difference in temperature betweern. the inlet

and outlet water may be 10° or more, de-
pending upon the velocity of the: water.
owever, with 'the arrangement of inlets
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The water in the tubes A absorbs more -
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and outlets for the water as above described,
the average temperature of the water in an
cross ‘section in the length of the tubes 1{
will be substantially the same and therefore,
5 the condensing capacit
the length of the oomfyenser is also substan-
tially contant. A straight line flow for the

-steam substantially perpendicular to the.

“tubes A may be assisted by the use of a tube

10 supporting sheet J which partitions the con--

denser into approximately equal parts and

to a great extent prevents a diagonal flow-

of steam from.the upper warm end to the
lower warm end. - - L
In Fi
‘obtained by the use of a central water inlet
‘K which supplies water to the tubes L at
all levels. The same number and length of
tubes L. are provided on either side of the
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20 inlet K. Since the steam ‘inlet G is located

‘symmetrically with respect tothe waterinlet

and similar condensate cutlets O con-.

nected with each other and with similar
evacuating apparatus, substantially the same

25 volume’of steam should pass to each section

.of the condenser. In this embodiment, the
. water outlet heads P are situated at the ends
.= of the condenser. R ’
.. 'The embodiment shown in Figure 3 is one
30 which is designed to produce greater econ-
‘oniy in the water supply: Here the tubes
" L are divided into upper and Jower levels,
the upper level being provided with a water
inlet Q. and the lower level being provided

35 with a water inlet R. Corresponding water -

outlets S and T are provided for the water

supply to the tubes L from the inlets Q axd .

R respectively. The same symmetry of
© cooling surfaces is found in this arrange-
40 ment as is described in connection with Fig-
ure 2. The tubes L in the lower level are
designed mainly for cooling the condensate
and uncondensible gas before its discharge
from the condensate outlets Q and when used
for this purpose are not required to absorb
“as great a quantity of heat as those tubes L
in t%fe upper level. Therefore, water is sup-

at any section along

re 2, symmetry in the condenser is-
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: ligd to the water inlet B at-much less ve-
Jocity than at the inlet Q. In the. upper
levels the greater part of the condensation
takes place and therefore, in order to pro-
.duce less temﬂ)erature drop in opposite ends
of the tubes L the water is sup Fie’d through
the inlet Q at a relatively high . velocity
which in addition to supplying a grester

uantity of cooling water assists in agitatag -

the water within the tubes L' and breake®yp

the stream line flow of water causing the -

metal to water heat transfer to be materially
increased. ‘ v -

_ Operating conditions may be considerably
improved by the use of separate inlets for
upper or lower levels of tubes as abgve de-

scribed, for instance, when the inlet water’

-is ve
sary

cold as in winter, it may be unneces-

supply any water from the inlet R

leaving the entire condensation to be taken ~

care of by the tubes in the upper level with-
out loss of efficiency. ' In summeér when the
cooling water is not as cold as in winter, it
may be desirable to su&ply -cooling water
from both inlets Q and R at their maximum

X claim: . g
1. A single pass surface condenser, com-
prising a.c#sing, water tubes extending into

said casing transverse to the direction of
steam flow, and a central inlet associated

with said wafer tubes for supplying water to
said tubes in substantially equal quantities
and in opposite directions along said casing.

ing, water tubes extending into said casing,
two inlets centrally disposed in said casing
and arranged to group said tubes in upper
and lower levels, each of said water. inlets

0

ca acity in' order to condense the steam. .

5

9.” A surface condenser, comprising a cas- .

"being adapted to-supply water to said tubes

in equal quantities

- bers of said tubes.

- In ‘testimony whex_'eof I have sngngd ﬁhis .

Specification.

owing in opposite di--
rections along said casing and to equal num--

' JOHN E. GOODWILLIE. -
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