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My invention relates to tubular heat ex-
changers, and more particularly to surface
condensers, and it has for an object to provide
for improving the efficiency of apparatus of
this character. ]

Tubular heat exchangers, such as surface
condensers, are frequently provided with

water boxes which are divided by means of -

partitions, or the like, into separate chambers
which are arranged to provide independent
circulating systems for passing cooling media
through the tubes in parallel, one advantage
of this arrangement being that the tubes asso-
ciated with one circulating system may be
cut out of service by merely closing the valves
supplying circulating media to the chambers,
and the water boxes associated with this por-
tion of the apparatus may be entered for
cleaning the tubes, or for making other re-
pairs while the circulating media is being
passed through the tubes associated with the
other chambers in the water boxes.. While
such an operation is being carried on, the ac-
tive side of the tube nest, through which the
circulating media is being passed, is depend-
ed upon to produce sufficient vacuum to per-
mit the operation of the prime mover at par-
tial load. While a very thorough cleaning
of the tubes or even replacement of the tubes
is permitted by this construction, there are
many occasions when the heat transfer of a
tubular heat exchanger might be consider-
ably improved by merely reversing the flow
through the tubes, as this has been found to
be an effective means of removing deposits
of silt, débris, and the like, which accumulate
from time to time.

t is a more particular object of the present
invention, therefore, to provide a divided wa-
ter box condenser with means for reversing
the flow of circulating media through the
tubes for back-washing, or cleaning the same.

This and other objects are effected by my
invention, as will be apparent from the fol-
lowing description and claims taken in con-
nection with the accompanying drawings,
forming a part of this application, in which:

Fig. 1 is an elevation of a surface con-
denser;

Fig. 2 is a section on the line TI—II of
Fig. 1;

Fig. 3 is a section on the line ITT—ITI of
Fig.1; and,

Figs. 4, 5 and 6 are diagrammatic views
showing the manner of operation of my im-
proved heat exchangers.

According to my 1nvention, a tubular heat
exchanger, which is equipped with water
boxes having partitions arranged therein for
passing the circulating media through the
tubes In parallel, is provided with suitable
valves in the partitions, the valves being so
arranged in the inlet water box as to provide
for controlling the flow through the inlets
associated with the respective chambers in
said water box; and also from the respective
chambers to a common discharge connection.
Valves are also disposed in the partition in
the discharge water box so as to control the
flow through an opening in the partition and
also through the discharge connections which
are associated with the respective chambers of
the discharge water box. Preferably, these
valves are all arranged within the respective
water boxes so that no exterior piping con-
nections are required,and hence, no additional
space is required for such equipment.

The valves in the discharge water box are

" preferably arranged so that in normal opera-

tion the opening through the partition is
closed and the discharge connections are both
open, and when it is desired to reverse the
flow through the tubes associated with one
of the chambers of this box the valves are
swiing to a position to close both of the dis-
charge connections and to uncover the open-
ing in the partition and, at the same time,
one of the valves in the inlet water box is
swung to a position to close one of the inlet
connections and to open a passage leading to
a common discharge connection, which is ar-
ranged to serve both of the chambers formed
by the partition in the inlet water box. In
this way, a single-pass heat exchanger may
be operated as a two-pass unit, and a reversal
of flow through the tubes of one pass may
be thereby effected. When operated as a two-
pass unit the exchanger will not give quite
as good performance, or over-all heat trans-
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fer as when operated as a single-pass unit,
but it will have a greater heat transfer than
would be the case if half of the tubes, for
example, were shut off entirely from the cir-
culating system.

In Figs. 1, 2 and 8 of the drawings I show
a preferred form of my invention embodied in
a surface condenser, indicated generally at
10, and comprising a shell 11, which is pro-
vided with the usual hotwell 12. The inlet
and discharge water boxes are indicated at
13 and 14, respectively, the inlet water box
being provided with a partition 16 which
separates this water box into separate cham-
bers 17 and 18, respectively, while the dis-
charge water box is provided with a parti-
tion 19 which separates this water box into
chambers 21 and 22, respectively, the latter
corresponding to the chambers 17 and 18 of
the water box 18.

During normal operation of the apparatus,
cooling media is passed through the inlets 23
and 24 into the chambers 17 and 18 of the in-
let water box 18 and thence through the tubes
to the chambers 21 and 22 and out threugh
the discharge connections 26 and 27 of the
discharge water box 14. This condition of
operation is shown diagrammatically in Fig.
5. In Fig. 5, and also in Figs. 4 and 6, the
shaded openings are closed.

In order to provide a simple and conven-
lent means for reversing the flow through the
tubes, I arrange a discharge connection 28 in
the lower portion of the inlet water box 13
so that it may serve to discharge circulating
media from either of the chambers 17, or 18,
and I provide suitable valves, such as the
pivotally mounted, flap valves 29 and 31,
which are arranged in normal operation to
close the discharge connection 28, and which
may be operated to close the inlet connec-
tions 23 and 24, respectively. T provide simi-
lar flap valves 32 and 83, preferably in the
upper portion of the partition 19 of the dis-
charge water box 14, and these valves are
arranged to close the opening 84 in the par-
tition 19 during normal operation, and when
it is desired to reverse the flow through the
tubes associatéd with either the chamber 21
or the chamber 22, these valves are swung to
a horizontal position to close the discharge
connections 26 and 27 and to uncover the
opening 34. At the same time one of the flap
valves 29 or 31, as, for example, the valve 29
is swung to its lower position to close the
inlet connection 23. Circulating media will
then pass through the tubes in the manner
shown diagrammatically in Fig. 4, entering
through the inlet connection 24 to the cham-
ber 18 and through the tubes associated with
this chamber to the chamber 22 in the dis-
charge water box, through the opening 84 to
the chamber 21 of the discharge water box,
and through the tubes associated with the
latter chamber to the chamber 17 in the inlet
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water box, whence it passes out through the
discharge connection 28. It will be apparent
that, by operating the valves 32 and 383 to
close both of the discharge connections 26 and
27 of the discharge water box and by swing-
ing the valve 29 to a position to close the
discharge connection 28, and by swinging the
valve 31 to a position to close the inlet con-
nection 24, circulating media will be passed
through the tubes in the manner shown dia-
erammatically in Fig. 6. In this condition
the circulating media would enter the inlet
water box through the connection 23 to the
chamber 17 and then pass through the tubes
communicating with this chamber, from
whence it would issue into the chamber 21 in
the discharge water box and then pass
through the opening 84 to the chamber 22 and
back through the remaining tubes to the
chamber 18 in the inlet water hox, from
whence it would be discharged through the
discharge connection 28.

While the opening 34 may be located in
any portion of the partition 19 of the dis-
charge water box, this opening is preferably
located in the upper portion thereof so as to
assure flooding of all the tubes and hence,
good circulation before the circulating media
1s passed from the chamber 21 to the cham-
ber 22. The valves 32 and 33, as well as the
valves 29 and 31 in the inlet water box, may
be operated in any suitable manner as, for
example, by means of the handwheels 36 and
37, which are provided for the valves 82 and
33, and the handwheels 38 and 89, which are
provided for operating the valves 29 and 31
in the inlet water box.

It will readily be seen, therefore, that I
have provided a simple and efficient arrange-
ment for back-washing the tubes of a tubu-
lar heat exchanger and thereby improving
their efliciency, and that the arrangement of
the opening 34 in the upper portion of the
partition 19 assures complete circulation
through all of the tubes and, hence, a good
heat transfer for the unit while operating
as a two-pass condenser. IFurthermore, by
my novel arrangement of the common dis-
charge connection 28 and the flap valves 29
and 31, I am able to provide for discharging
the circulating media from either of the mem-
bers 17 or 18 of the inlet water box with a
minimum number of valves and only one dis-
charge connection. It will also be obvious
that by arranging the various flap valves
within the respective water boxes a consid-
erable saving in space, which would ordi-
narily be required outside of the unit, is ef-
fected.

While I have shown my invention in but
one form, it will be obvious to those skilled
in the art that it is not so limited, but is sus-
ceptible of various changes and modifications
without departing from the spirit thereof,
and I desire, therefore, that only such limita-
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tions shall be placed thereupon as are im-
posed by the prior art or as are specifically
set forth in the appended claims.

What I claim is:

5 1. The combination with a tubular heat
exchanger comprising a shell, a nest of tubes
therein, inlet and discharge water boxes for
the tubes, and partitions arranged in the
water boxes to provide independent circula-

1o tion systems for passing circulating media
through the tubes in parallel, of means for
passing circulating media through the inde-
pendent circulating systems in series, and a
common discharge connection on the inlet
water box arranged to convey circulating me-
dia from either of the independent circulat-
ing systems.

9. The combination with a tubular heat ex-
changer comprising a shell, a nest of tubes
oo therein, and inlet and discharge water boxes

for the tubes, of partitions arranged in the
water boxes to provide independent circu-
lating systems for passing circulating wedia
through the tubes in parallel, the partition in

o5 the discharge water box having an opening
provided therein, means for controlling the
flow of circulating media through said open-
ing, and a common discharge connection on
the inlet water box arranged to convey cir-

30 culating media from either of the independ-

ent circulating systems.

3. The combination with a tubular heat
exchanger comprising a shell, a nest of tubes
therein, and inlet and discharge water boxes
for the tubes, of partitions arranged in the
water boxes to provide independent circu-
lating systems for passing circulating media
through the tubes in parallel, the partition
in the discharge water box having an open-
.0 ing provided therein, means for controlling

the flow of circulating media through said
opening, a common discharge connection on
the inlet water box arranged to convey cir-
culating media from either of the independ-

45 ent circulating systems, and means for con-

trolling the flow of circulating media from

either of the circulating systems to said dis-
charge connection.

In testimony whereof, I have hereunto sub-

co seribed my name this 12th day of September,

1928,
CHARLES B. TULEY.
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