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HEAT-EXCHANGE DEVICE.

Application filed November 8, 1826, Serial No. 147,314, and in Gevmany December

The present invention relates to a heat
exchange device of the condenser or feed
water heater type and more particularly
to a device of this character for heating
condensate or feed water by means of the
exhaust steam from multistage steam ejector
air pumps such as are used for withdraw-
ing air and non-condensible gases from
large surface condensers.

The object of the present invention is to
provide an improved heat exchange device
of the type and for the purpose above stated
which operates to deliver heated feed water
at a more uniform outlet temperature than
has heretofore been possible with known
heat - exchange devices in the usual feed
water heating srrangement and in- connee-
tion with multistage steam ejector pumps.

The invention is herein. described and il-
lustrated, by way of example, in connection
with a two-stage steam ejector air pump in
the operation of which in conunection with a
surface condenser, the hot well condensate
from the condenser is ordinarily used in an
intermediate condenser to condense the
working steam from the low pressure or
first stage of the pump and other condensible
vapors brought over from the surface con-
denser, and the heated condensate is then
used as cooling water in a series connected
feed water heater which receives exhaust
steam from the high pressure or second stage
of the pump. With this arrangement the
temperature of the feed water or condensate
delivered by. the feed water heater is sub-
ject to fluctuations in accordance with flue-
tuations in the quantity of heating fluid
supplied by the ejector pump stages, since
the intermediate condenser and the feed
water heater are connected in series relation
on both the cooling o1 feed water and the
steam sides. '

In accordance with the. invention, this
undesirable fluctuation in feed water de-
livery temperature is avoided by providing
a heat exchange device which in connection
with a two-stage ejector pump, for example,
serves ag & combined intermediate condenser
and feed ‘water heater, with said condenser
and heater connected in series on the steam

~side but in parallel on the cooling or feed

e

water side. The distribution of the water or
condensate to be heated, which also serves as
cooling medium, is variable on the two sec-
tions of the heat exchange device.” By

o
a3,

1925.
means of the variable distribution of the
cooling medium, a uniform outlet tempera-
ture of the cooling medium from the heat
exchange device and a uniform loading of
the cooling tubes therein are assured. ‘

For a consideration of what is believed
to be novel and the invention, attention is
now directed to the accompanying drawing,
the ‘following description thereof, and the
appended claims. ‘

In the drawing, Fig. 1 is a sectional side
view of a heat exchange device embodying
the invention ‘and connected with a two-
stage steam ejector air pump; Fig. 2 is a
similar view of a modification of the device
shown in Fig. 1, and Tig. 3 is a detail of
TMg. 1, partly in section, showing a modifi-
cation of a control means. ‘

Referring to Fig. 1, 5 is the casing of the
heat exchange device which comprises two
duplicate heat exchange sections 6 and 7
located on opposite sides of a cooling water
chamber 8, Iach section is provided with
a steam inlet 9 and an outlet 10. Drain
cutlets for the removal of condensed steam
are provided in the bottom of each section,
as indicated at 11,

Hach heat exchange séction is provided
with suitable cooling tubes 12 connected at
their outer ends by partitioned end heads 13
and opening into the central water chamber
§ at their inner ends. The water chamber
ig suitably partitioned, as indicated at 14,
to provide for the parallel flow of cooling
water or condensate from a cooling water in-
let 15 through the tubes and end heads to
a cooling water outlet 16, as indicated by
suitably placed arrows, Spaced baffle plates
12 serve to distribute the heating medium
about the cooling tubes.

In connection with the cooling water inlet
is provided a suitable cooling water distrib-
uting or apportioning means which, in the
present-example, is located within the cooling
water chamber adjacent the cooling water in-
let and is in the form of a valve member 17
controlled by a lever 18.- The valve member
is moved by the lever to increase or decrease
the flow of cooling water through one section
and to correspondingly decrease or inecrease
the flow of cooling water through the other
section- as is obvious from an inspection of
the drawings, whereby the cooling water is
distributed or apportioned to the sections of
the heat exchange device as desired.
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The cooling water inlet 15 is connected
with a suitable cooling water supply conduit
19 through which condensate or other cool-
ing medium is supplied to the heat exchange
device and is provided with a delivery con-
duit 20 in connection with the cooling water
outlet 16 through which conduit the heated
cooling ‘water is discharged for use as feed
water for example.

In the present example, section 6 of the
heat exchange device serves as ‘the inter-
mediate condenser and is connected at its
inlet 9 with the discharge outlet 21 of the
first stage 22 of a steam e jector air pump,
which, on its suction end, is connected with

A suctwn conduit 23 lea dmo from any suit-

able apparatus, such as a surface condenser
{mot shown). "The ‘outlet 10 of section 6 is

- connected by a conduit 24 -with the suction
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end of the second stage 25 of the steam ejec-
tor air pump. This latter in turn is con-
nected at its discharge end 26 with the inlet
9 of section 7 of the heat exchange device
which serves as a feed water heater in the
arrangement of the present example. Oper-
ating “steam i is supplied to the first stage of
the pump through a pipe 27 and to the sec-
ond stage throu()h a pipe 28.

The exhaust steam discharged from the
first stage 92 of the pump which is the low
pressure staoc, is condensed in the intermedi-
ate condenser provided by section 6 and at
the same time the air and non-condensible
gases talen through conduit 23 are cooled.
The resulting condensate Is taken from the
intermediate condenser through drain out-
let 11, while the remaining cooled non-con-

densed mixture is pumped out through out-
let 10 and conduit 24 by the second stwa of
‘the pump which is the high pressure staoe,

‘and delivered to section 7 oi the feed water

heater, wherein steam not condensed in the
‘ilii;ermediate condenser, together with the
exhaust steam of the hwl" pressure or second
pump st‘we, is condensed. Non-condensible
vapors and air are finally discharged through
the outlet 10 of the feed water heater and a
conduit 29 .connected therewith which leads
to atmosphere. The resulting condensate is
conducted - from the feed water heater
through the drain. outlet 11 and a conduit
30 connected therewith, . A similar conduit
is indicated at 30 in connection with the

drain outlet of the intermediate condenser

or section 6.
By means of the distributing or appor-

tionmng valve member 17, the flow of water

thr ovgh the intermediate condenser and feed
water heater may be adjusted or apportioned
in accordarice W]*h fluctuations in the quan-
tity of exhaust steam supplied by the ejector
pump - stages, €0 that the coolmo water or
condensate may leave each of these heat ex

change sections  at appro*{lmately the- same

tunperature thereby resulting in a greater

‘pjpe 33.

The lever is also COl]HE,Cf.Gd by a link

used in Fig. 1

1,651,900

heat transfer and more uniform efliciency
i other apparatus supplied thereby. Ior
example, if the low pressure stage supplies
an inecreasing quantity of exhaust steam,
member 17 may be turned clockwise to in

crease the flow of cooling water through sec-
ticn 6 and to conespondmszl} decrease the
flow of cooling water through section T,

thereby compcnsatmw for the unbalanced

condition of the suppl\/ of heating medium
to two cections of the heat er\dmn% device.

This arrangement thus provides for the
uniform ioadmn of the ecooling tubes and
also provides for completely ultunu out one
of the heat exchange sections to Tnaintain
operation with the other alome. A they-
mometer o otlier thermal mchcw{or may be
provided in the cocling water ontlet 20, as
indicated at 31. By means of the thermom-
eter, an operator may observe the tempera-
ture of the cooling water as dizcharged from
the heat exchange device and correct any
tendency of said temperature to fluctuate by
moving the apportioning member 17 by
means of lever 18 to meet an increased supply
of heating medium in one section or-the other
with an increased flow of cooling mediun.

The ddistributing mentber nm\' be auto-
matically as well as manually controlled if
desived.  For example, meniber 17 may hbe
automatically controlled in dependence upon

changes in a variable quantity or walue,
variations in Whl(h wlect the outlet tem-
perature of the Looi‘mfr water, such as the

pressure or tempu‘uum of the opuatluu
feam supplied to low pressure stage 22 of

he pump. In the present example, an auto-
m‘ltlc control means of this character is in-
dicated at 32 and operates as <L pressure
regulator in connection with supply’ condnit
28 Wth which it is connected by a pressure
The pressure regulator is opera-
tively connected with a lever 84 which is in
turn provided with a fixed fulerum at 33,
36 with
lever 18 of the cooling ~ distributing
or-apportioning member lt

The oper ation of this arr angement is such
that an increase in-the pressure of the steam
supply to ejector stage 22 causes the pressure
regulator to move 1nembe1 17 in o divection
to cause a COI‘]‘e‘SPOlldIIl” lllCIG age in the flow
of cooling water through the secfion of the
heat exchan% device knpphcd by said stage
and, sumlarly, a deueqse in the steam pres-
sure causes a corlespomunn deerease in the
flow .of said cooking water through said sec-
tion of the heat exchan ge device.

In a similar manner member 17 may be

rater

automatically controlled in accordance with

¢hanges in the icmpera{uu of the cooling
Water discharged by either of the sections 01

the heat exchange device. Referring to Tig.
3,, in which the same reference numerals as
are used for the same parts, an
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automatic arrdngement of this character is
indicated in connection with the intermediate
condenser - or ‘section 6. This comprises a
temperature-responsive device 37 positioned
adjacent the discharge outiet of the tubes in
gection 6, and connected by a flexible conduit
38 with a pressure-vespousive device 3Y,
which I turn is provided with an opualuw
rod 40 connected with a lever 41 for operat-
ing member 17. The temperature-responsive
devic ey conduit ‘38 and - pressure-responsive
device 39 ave filled with a suitable e operating
fluid which expands when heated and which
moves the rod 40 against the action of a
spring 42. The latter is held under compres-
sion against the pressure-responsive device
by fixed abutments 43. Any other suitable
means may be employed in connection with
distributing or apportioning member 17 to
provide an even or uniform. cooling water
outlet temperature.

Referring now to ¥ig. 2, in which the ref-
erence numerals-are the same as used in Fig.
1 for the same parts, the interior of sec-

tion T is arranged to provide a mixing feed
water heater having a spray nozzle 44

through which the cooling water is delivered
into a mixing chamber 45 surrounding the
nozzle adjacent the steam inlet 9. = A series
of bafiles 46 are suitably arranged in the cas-
ing to provide a storage of heated liquid,
which is withdrawn as required through con-
duit 11 and from which vapors and non-con-
densible gases escape through openings 47 in
the bafle plates and outlet conduit 10. With
this arrangement the quantity of cooling
water sprayed into section 6 may be varied
to provide any desired condition of satue
tion therein and may be automatcially con-
trolled by any suitable means after the man-
ner of the arrangement shown in Figs. 1
and 3.

While the cooling water for the heat ex-
change device taken through inlet 15 may be
supplied from any suitable source, for pur-
poses of understanding the invention more
fully, the cooling water supply conduit 19
which is connected with inlet 15 may be con-
sidered to be connected with a condenser hot
well (not shown). Also outlets 11 of both
sections may be considered to be connected to
a common condensate collecting means (not
shown).

From the foregoing description, it will be
seen that the device in the present invention
provides a heat exchange device which pro-
vides in one casing a combined condenser and
feed water heater with means for distribut-
ing or apportioning the coecling medium
thereto in accordance with the supply of
heating medium, whereby a uniform outlet
temperature of ihe cooling medium and 2
unitorm loading of the coohng tubes in the
heat exchange sections may be maintained.

While the invention has been illustrated

8

and described in connection with a two-stage
ejector pump, it should be understood that it
i% not limited thereto, but may be used with
steam ejector pumips hwmo more than two
nfdoo

What T claim as new and desire to secure
Ly Letters Patent of the United States, is:

L In a heat exchange device of the con-
denser type having a phuahty of separate
Leating sections, the combination of means
for supplying a heating medium to each of
said sections separately, means for supplying
cooling medium to said sections in parallel,
and *comuwn means for apportioning the
coolity medium to said sections.

9. A heat exchange device of the con-
denger type having a plurality of heating
sections, means for supplying heating me-
dium to said sections, means for supplymo
cooling medium o said sections in p“tl“lue]
said means including a chamber located be-
tween a pair of said heating sections, said
chamber having a cooling medium inlet and
a cooling medium ouﬂeu, and means for ap-
portioning the cooling medium to said sec-
tions comprising a movable valve member
located in said chamber.

3. A heat exchange device of the con-
denser type having a. plurality of heating
sections, means for supplying heating medi-
um to said sections, means for supplying
cooling medium to said sections in parallel,
sald means including a chamber located
between a.pair of said heating sections, said
chamber having a cooling medium inlet and
a cooling mecdium outlet, means for appor-
tioning the cooling medium to. said sections
- comprising a valve member located in said
chamber, and means connected with the valve
member for automatically controlling the
same in-accordance with changes in a vari-
able quantity affecting the outlet tempera-
ture of the cooling medium from said heat
exchange device.

4. A heat exchange device of the con-
denser type having a plurality of heating
sections, means for supplying heating medi-
wmn to said sections, means for supplying
cooling medium to said sections in parallel,
and means for apportioning the cooling
meditm to sald sections in accordance with
changes in the temperature of the cooling
meditm discharged from one of said hosmnor
sections.

5. A heat exchange device comprising a
pair of duplicate surface condensers and a
cooling water chamber located in a common
casing, said cooling water chamber being
located bebtween dd]acent ends of said sur-
face condensers and having a cooling water
inlet and o cooling water outlet, a rcoohno
water distributing member located in the
cooling water chamber adjacent the cooling
water uﬂeL, said member being movable to
vary the distribution of cooling “water to said

Ut
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1face condensers,

zud distributing membe*‘

6. A heat ex chfmn device. compucmﬂ a
pair of duplicate su*** ace condensers and a
ccohng: water chamber located in a common
casing, said cooling wvater chamber being
located betveen ad]acent ends of said sur-
face condencers and having a coohno water
inlet qnd a. coohno water outlet, a coolmrr

5 i g member located in the

Tt

%Llld means for lTlOVlIlU'

1;851 ,90 o

water inlet, said member being moyable to
vary the <hct1' bution of (*oohno water to
caid surface umden.;el», means ior moving
sald chqtmlm{mﬂ member, and a two- %tuwe
steam ejector air prmp connected with sud
U nt ace condenser sections to supply heating

pedium thereto.

L:; witness whereof, I have hereunto set
my hand this 22nd dftv of October, 1996.

GUSTAV PAGEL.




