United States Patent (19

‘Schneider

iy 3,855,449
[45) Dec. 17, 1974

[54] ARRANGEMENT FOR PRODUCING HEAT

[76] Inventor: “Karl Heinz Schneider, Hauptstrasse

174, 5628 Heiligenhaus, Germany
[22] Filed: Dec. 20, 1972
[21] Appl. No.: 316,714

. [30) Foreign Application Priority Data

Dec. 28,1971  Germany...........cceoovveenennin! 2164956
[52] US. Cl................ 219/287, 165/105, 219/275, -
: : 219/292, 219/326
[51]1 Int. Cl...oeverenenee. HO5b 3/60, F24h 1/16
[58] Field of Search............ccccocvi0... 219/284-295,
: 219/326 325, 271-276; 165/104-105
{56] References Cited )
UNITED STATES PATENTS
1,503,972 8/1924 Tg.i et renireaaereeaareras 219/284 X
1,522,474 1/1925 2 civrireee e 219/286 X
2,546,889 3/1951 ... 219/286 UX
2,612,593 9/1952  Mittendorf......cccovvivvvveennne.. 219/287
FOREIGN PATENTS OR APPLICATIONS
£ 620,834 10/1935  Germany .........ccoocosrenen. ... 219/286
161,403 7/1933 - Switzerland................iine - 219/288

Primary Examiner—A. Bartis
Attorney, Agent, or Firm—Michael S. Striker

[57] ABSTRACT

Two chambers are provided which communicate with
one another and each of which contains a quantity of
liquid electrolyte and a quantity of electrolyte in vapor

form. The vapor-containing portions of the chambers
are’ connected with one ' another and the liquid-
containing portions of the chambers are connected
with one another. One of the chambers accommodates
electrodes which can be connected with a source of
electrical energy so as to cause heating of the elec-
trodes and vaporization of the liquid electrolyte. The
other - chamber - accommodates a heat-exchanger
through which a medium to be heated may flow. A
valve is interposed in the connection between the va-
por-containing - portions of the chambers and is re-
sponsive to the temperature of the medium to be

heated. When heating of the medium is required, the

valve opens to thereby permit vaporized electrolyte
from -the chamber accommodating the electrodes to
flow into the other chamber and condense on the
heat-exchanger. The heat given up by the condensed
electrolyte is transferred to the medium. In one ar-
rangement, a single heat-exchanger is provided and is

_located ‘in the vapor-containing portion of its cham-

ber. In another arrangement an additional heat-
exchanger is provided in'the same chamber and is lo-
cated such that'it is surrounded by the electrolyte
which has condensed. from the heat-exchanger located
in the vapor-containing portion of the chamber. The
additional. heat-exchanger serves the purpose of pre-
heating the medium. In a particularly compact ar-
rangement, the electrodes and the heat-exchanger or
exchangers are located-in a single container, with the
electrodes being concentrically arranged with the con-
tainer: and the -heat-exchanger or heat-exchangers
being of U-shaped configuration. .

12 Claims, 3 Drawing Figures
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1
ARRANGEMENT FOR PRODUCING HEAT

BACKGROUND OF THE INVENTION

The present invention is concerned with an arrange-
ment for the production of heat, and, more particularly
with an arrangement for the production of heat by
means of electrical energy in container means contain-
ing an electrolyte and electrodes which are accommo-
dated in the electrolyte, and wherein the electrolyte is
associated with a heat exchanger.

Arrangements of this type are already known. The
prior art provides for such an arrangement wherein the
electrolyte is heated by the electrodes and an open sys-
tem is provided in which the heated electrolyte is ad-
vanced by a pump via an arrangement of conductors

into a heat exchanger. In the heat exchanger, the elec-

trolyte yields the largest portion of its heat to water of
the heat exchanger, for instance, the water of a swim-
ming pool or the like.

This prior-art arrangement has certain disadvantages,
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one of which is the fact that it is always necessary to .

provide a pump to keep the electrolyte moving, and an-
other:one of which is the fact that the inertia of the
complete heating system means that when the heat ex-
changer comes in contact with differential quantities of
water to be heated; the temperature of the heating me-
dium in the heat exchanger (which temperature is pro-
duced by the pumped electrolyte) will also fluctuate
substantially. An additional disadvantage is the rela-
tively poor heat transmissivity from a liquid to another
liquid medium.

Another arrangement of this type is known from the
art in which an electrolyte is heated by an electrode
and flows, in the manner of a gravity feeding system,
through the interior of a convoluted heat exchanger
which transmits the heat to a non-conductive or non-
combustible liquid surrounding its exterior. Such dnar-
rangement is, of course; also quite reluctant in its re-
sponse to changing conditions, and the controllablllty
of such a system is virtually nonexistént. Tn addition, a
poor héat'transmissivity factor is obtained because here
again heat is to be transmitted from one liquid (namely,
the liquid electrolyte) to another liquid medium.

Finally, the prior art also proposes an arrangement
for the cooking of foods or boiling of laundry ‘which is
surrounded by a steam containing space. The arrange-
ment has an upwardly open electrode container located
beneath the steam containing space and a bottom
which is connected: via a throttle valve, a closure valve
and a return flow conduit with the bottom of the steam
containing space. The electrode container and the
steam containing space both contain electrolyte liquid.
This arrangement also.is an open system which means
that the maximum temperatures that can be obtained
are approximately 85° to 90°C. On the other hand, the
steam or vapor will necessarily flow along, interalia, the
cold surface of the electrolyte liquid at the bottom of
the steam containing space, which means that espe-
cially when the installation is first placed into opera-
tion, the desired condensation at the wall of the steam

- containing space is replaced with predominant conden-
sation at the surface of the electrolyte liquid at the bot-
tom of the steam contammg space.

SUMMARY OF THE INVENTION
It is, accordingly, a general object of the present in-
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vention to overcome the disadvantages of the prior art.

More particularly, it is an object of the present inven-
tion to provide an improved arrangement for the pro-
duction of heat by the use of a heated electrolyte.

Another object of the invention is to provide such an
arrangement in which high heat transmissivity factors
between the electrolyte and the medium to be heated
can be obtained.

An additional object of the invention is to provide
such an arrangement in which a continuous proportion
of control is obtained, that is, in which, for instance the
removal of varying quantities of heated medium are
possible at a constant selectable temperature, or in
which the removal of a constant quantity of heated me-
dium at differential temperatures can be achieved.

Another object of the invention is to provide such an
arrangement in which no pump is necessary for circu-
lating the electrolyte to and from contact with the heat
exchanger.

In keeping with these objects, and others which will
become apparent hereafter, one feature of the inven-
tion resides in: an arrangement for producing heat
which, briefly stated, comprises two vessels one of
which contains a quantity of electrolyte in liquid and
vapor phase and the other of which contains a quantity
of electrolyte in vapor and liquid phase. A first flow
connection- is established between the. vessels for va-
porized electrolyte to flow from the one to the other
vessel, and a second flow connection exists between the
vessels for liquid electrolyte to flow from the other to
the one vessel. Valve means is interposed in at least the
first flow connection and constitutes the sole means for
regulating the flow of electrolyte in either phase be-
tween the vessels. A heat exchanger is in one of the ves-
sels and electrodes are arranged in the other vessel and
are adapted to be connected WIth a source of electrlcal
energy. :

Thus, the present invention provxdes aclosed system
rather than an open system as is lmown from the prlor
art.

Moreover, it does not requn‘e a pump because the
flow is controlled exclusively by the smgle valve or the .
two valves which are provided.

With such an arrangement, a change in the phase of

. the electrolyte makes possible the transmission of heat
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to the heat exchanger at high values, thereby permit-
ting the arrangement to have a much more compact
structure than previously possible and, on the other,
hand the valve or valves can be opened or closed in de-
pendence upon certain desired factors, for instance, by
a thermostat which opens and closes the valves in de-
pendence upon a desired and preset water temperature
of the medium to be-heated, so that the heat exchanger
is supphed with additional heating vapor, if additional

-heat is called for, without any delay.

It is particularly advantageous if the system is ar-
ranged in two cylindrical vessels which are connected
by one conduit at the vapor side and by a second con-
duit at the liquid side of the electrolyte they contain. At
least in the vapor side conduit, the valve will be ar-
ranged which has been mentioned above, and this valve
can be controlled by the aforementioned thermostat, or
it can be controlled by a pressostat (a pressure-
measuring device) in dependence upon the vapor pres-
sure of the electrolyte.
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If in such an arrangement the valve is, for instance,
closed and the electrodes are in operation to thereby

heat the liquid electrolyte, then the electrolyte is
pushed via the open conduit and the liquid side into the
cylinder containing the heat exchanger, and the elec-
trodes are therefore exposed to a continuously increas-
ing extent until they reach a safety limit which may be
controlled by a limit switch or the like. When a require-
ment develops, the thus stored quantity of vapor is

freed by opening the valve in the vapor conduit and is
condensed by contact with the heat exchanger. Be-
cause this causes the vapor pressure in the vessel to
drop, the electrolyte liquid flows from the vessel con-
taining the heat exchanger into the other vessel, rises
in increasing measure along the electrodes therein and
thus increases the transmission of heat from the elec-
trodes to the electrolyte. As soon as the thermostat ar-
ranged in the medium to be heated by the heat ex-
changer indicates. that the desired temperature has
been reached, which takes place very rapidly because
the supply of heat to the heat exchanger is almost in-
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stantaneous, the stream of vapor is throttled through ‘

the valve in the vapor conduit in dependence upon the
desired preselectable temperature.

To avoid heat circulations at the liquid side, that is,
circulations between the vessel containing the heat ex-
changer and the vessel containing the electrodes, it is
advantageous that the lowermost edge of the electrodes
in their vessel is at the same level or at a higher level
than the uppermost edge: of the conduit through which
the liquid electrolyte flows between the vessels.

It is further advantageous if the cooling and forma-
tion of condensate on the heat exchanger is aided by

-providing an- additional heat exchanger which is im-.

mersed completely or in part in the liquid electrolyte.
In this manner, the medium to be heated is subjected
to heating at very high effectiveness and in a'two-stage
arrangement. It is preheated by the 'heat exchanger
which is partly or completely immersed in the conden-
sate and is then raised to the final desired temperature
by the heat exchanger which is contacted exclusively
by the vapor phase of the electrolyte.

+A particularly compact arrangement with high trans-
missivity factors can be obtained in that the heat ex-
changer and the vessel containing the electrodes are
both located in a single container of cylindrical config-
uration, and with the heat exchanger and the electrodes
being arranged concentrically in upright position. Ad-
vantageous, the container is here constructed in cup-
shape with the electrodes being arranged concentri-
cally therewith and the heat-exchanger being U-
shaped.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in
the appended claims. The invention itself, however,
both as to its construction and its method of operation,
together with additional objects and advantages
thereof, will be best understood from the following de-
scription of specific embodiments when read in con-
nection with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

'FIG. 1 is a somewhat diagrammatic vertical section
illustrating a first embodiment of the invention;

FIG. 2 is a further embodiment of the invention, in
a view similar to FIG. 1; and
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FIG. 3 is a view similar to FIG. 2 illustrating an addi-
tional embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Discussing firstly the embodiment illustrated in FIG.
1 it will be seen that there is provided a container 1
having two communicating vessels or chambers 1/, 1''.
In the vessel 1'' is located the heat exchanger 2, and the
vessels 1’ and 1’’ together constitute a closed system,
being connected by one conduit 3 at the vapor side and
by another conduit 4 at the liquid side of the electro-
lyte. The electrolyte is identified with reference nu-
meral 5 and it will be seen that each of the vessels 1',
1"’ contains at the bottom a quantity of liquid electro-
lyte and above.it a quantity of electrolyte in vapor
phase. In the vessel 1’ are also located the electrodes
6 whose lower edge 6’ is located at the same level as or
higher than the uppermost edge 4' of the conduit 4, in
order to prevent the circulation of liquid. :

A valve 7 is interposed in the conduit 3 and may ei-
ther be coupled with a thermostat 8 located in the out-
let 2' of the heat exchanger 2 where the latter dis-
charges liquid which is heated, or with a pressostat 9
which is connected with the interior of the vessels.

Reference numeral 2’ designates the inlet of the heat
exchanger 2 at which medium to be heated enters the
latter.

It will be appreciated that if the electrical circuit with
which the electrodes 6 are connected is completed, ei-
ther by a manual switch or by a switch 10 operated by
a timer, then the electrodes will supply full heat be-
cause in this case they are surrounded by the non-
heated electrolyte 5 ovér their entire height to the level
A. As the temperature of the electolyte rises, the vapor
pressure in the vessel 1’ increases when the valve 7 is
closed. The increasing vapor pressure in the vessel 1’
causes the electrolyte 5 to be pushed back into the ves-
sel 1" via the conduit 4 and, for instance, to be raised
in the vessel 1'’ to the level B. As this takes place,.the
level of electrolyte surroundmg the electrodes 6 drops,
and the amount of heat supplied by the electrodes de-
creases correspondmgly Equxhbrlum condition is
reached when the vapor pressure produced in the ves-
sel 1’ by the residual heating effect produced by the
electrodes ‘6 as the level of the electrolyte 5 around
them decreases corresponds to the static counterpres-
sure of the liquid electrolyte in the vessel 1'’, which is
derived from the difference of the helght of the liquid
electrolyte in the two vessels 1’, 1", If, in this condi-
tion, the valve 11 is opened and heated medium is with-
drawn from the outlet 2’ of the heat exchanger 2, then
the thermostat 8 opens the valve 7 in the conduit 3, so
that the heated vapor in the vessel 1’ expands as it flows
into the vessel 1'’ where it contacts the heat exchanger
2 to become condensed as it yields up heat to the same.
Thus, it yields its heat of condensation at appropriate
pressure to the medium in the heat exchanger 2 at high
heat transmission values. At the same time the vapor
pressure which has previously existed in the vessel 1
decreases, and via conduit 4 a quantity of liquid elec-
trolyte necessary to reestablish equnhbnum will flow
from the vessel 1’ back into the vessel 1, rising about
the electrodes 6. The thermostat 8, which has been pre-
adjusted to a desired temperature for the medium. in
the outlet 2’, so regulates the valve 7 that the heat con-
tent of the vapor which still flows through the conduit
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3 to the heat exchanger 2 will be just sufficient in order
to heat the medium in the heat exchanger 2 to the de-
sired temperature. Because the vapor pressure in the
vessel 1' is a direct function of the corresponding vapor
temperature, the described regulation can also be ef-
fected by a pressostat 9 which is associated with the
container 1.

FIG. 2 shows an embodiment corresponding to that
of FIG. 1, and like reference numerals have been used
to designate like components. In addition, however, the
embodiment in FIG. 2 utilizes the condensate 5’ which
drips off the heat exchanger 2 for the purpose of pre-
‘warming the medium to be heated, to thereby increas-
ing the total effectiveness of ‘the system. This is
achieved by having in this embodiment a second heat
exchanger 2’’’ which advantageously is so constructed
that it will be immersed over its entire height in the hot
boundary layer C of the condensate 5’ which is to be
cooled, and the medium ‘to be heated is passed first
through the heat exchanger 2''’ and only subsequently
through the heat exchanger 2.

The embodiment in FIG. 3, finally, shows the heat ex-
changer 2 arranged in the container 1. The container
1-is here of cylindrical configuration and, as in the pre-
vious embodiments, has the vessels or chambers 1’ and
1'', the chamber 1'' being located inside the chamber
1'. Reference numeral 3 again identifies the vapor-
phase conduit which is to be opened or closed by the
valve 7. The liquid phase conduit 4, however, is re-
placed by openings 4" which are provided in the wall
21V of the vessel 1’'. The valve 7 is to be opened or
closed, as in the preceding embodiments, by the ther-
mostat 8 which is associated with the outlet 2’ of the
heat exchanger 2, or by a pressostat 9 associated with
the container 1. It will be seen that the chambers 1’ and
1'"are here of cup- shaped conﬁguratlon whereas the
heat-exchanger 2 is of U-shaped configuration. The
electrodes 6, which are in upright position, are concen-
trically arranged with the chambers 1’ and 1''.

Of course, various changes may be made in the form,
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the size and the manner of flow. régulation, depending -

upon the particular requ‘irements of a given appliéa-
tion. For instance, the embodiments in FIGS. 1 and 3
“could be utilized as water heaters for household use, or

again as large-dimension systems for ‘the heating of °

swimming pools or the like. If 2 more flexible regula-
tion of the system operation is desired, additional ves-
sels, each provided with a heat exchanger 2, could be
associated with the vessel 1’ in FIG. 1, and they could
be charged with vapor cushions for storage purposes
during nighttime when the cost of electrical current is
usually less than during the daytime.

It will be understood that each of the elements de-
scribed above, or-two or more together, may also find
a useful application in other types of constructions dif-
fering from the types described above.

While ‘the invention has been illustrated and de-
- scribed as embodied in an arrangement for producing
heat, it is not intended to be limited to the details
shown, since various modifications and structural
changes may be made without departing in any way
from the spirit-of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can
by applying current knowledge readily adapt it for vari-
ous applications without omitting features that, from
the standpoint of prior art, fairly constitute essential
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characteristics of the generic or specific aspects of this
invention and, therefore, such adaptations should and
are intended to be comprehended within the meaning
and range of equivalence of the following claims.

What is claimed as new and desired to be protected

by Letters Patent is set forth in the appended. claims:
- 1. An arrangement for producing heat, comprising
two closed vessels each of which contains a quantity of
electrolyte in liquid phase and a quantity of electrolyte
in vapor phase; at least one heat exchanger in one of
said vessels arranged to have admitted therein a me-
dium to be heated, at least part of said one heat ex-
changer being located in the electrolyte vapor of said
one vessel; electrodes in the other of said vessels and
being at least in part located in the liquid electrolyte of
said other vessel, said electrodes being adapted to be
connected with a source of electrical energy for vapor-
izing the liquid electrolyte in said other vessel; a first
flow connection between said vessels for vaporized
electrolyte to flow. from said other vessel to said one
vessel; a second flow connection between said vessels
for liquid electrolyte to flow between said vessels; and
valve means interposed in at least said first flow con-
nection for regulating the flow of electrolyte in either
phase between said vessels, said valve means having an
open position. for permitting vaporized electrolyte to
flow from said other vessel to said one vessel and a
closed position for preventing the flow of vaporized
electrolyte from said other vessel to said one vessel,
and means for actuating said valve means to said open
position so as to permit the vaporized electrolyte to
flow into said one vessel and contact said part of said
one heat exchanger to thereby heat the medlum in said
one heat exchanger.

2. An arrangement as defined in claim 1, wherein
said vessels are two connected chambers of a-con-
tainer.

- 3. An arrangement as “defined - in claim 1, wherem
said vessels are two discrete containers and sald flow
connections are conduits.

4. An arrangement as- defined in claim 1, said one
heat exchanger defining a flow path for the medium to
be heated; and :said actuating means comprising a
préssostat responsive to the vapor pressure of the elec-
trolyte in said other vessel, said pressostat being cou-
pled with said valve means for opening and closing said
valve means in dependence upon said vapor pressure.

5. An arrangement as defined in claim ‘1, wherein
said electrodes have lower edges which are located on
a level at least equal with that of an upper edge of said
second flow connection.

6. An arrangement as deﬁned in claim 1, wherein the
vaporized electrolyté from said other vessel condenses
in said one vessel upon contacting said part of said one -
heat exchanger; and further comprising another heat
exchanger in said one vessel and defining with said one

‘heat exchanger a flow path for the medium to. be

heated, said other heat exchanger being located up-
stream of said one heat exchanger, and said other heat
exchanger being arranged so as to be at least partially
submerged in the condensed electrolyte to thereby pre-
heat the medium to be heated and-cool the condensed
electrolyte.

7. An arrangement as defined in claim 1, wherein
said vessels are two chambers of a single container; and
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wherein 'said container is of cylindrical configuration.

8. An arrangement as defined in claim 7, wherein
said electrodes are arranged upright and concentrically
in said container.

9. An arrangement as defined in claim 7, wherein
said chambers are of substantially cup-shaped configu-
ration.

10. An arrangement as defined in claim 7, wherein
one of said chambers is located interiorly of the other
of said chambers, said chambers being substantially
concentrically arranged.

11. An arrangement as defined in claim 10, wherein
said one heat exchanger is of substantially U-shaped
configuration and said chambers are of substantially
cup-shaped configuration.

12. An arrangement for producing heat, comprising
two closed vessels each of which contains a quantity of
electrolyte in liquid phase and a quantity of electrolyte
in vapor phase; a heat exchanger in one of said vessels
defining a flow path for a fluid to be heated, at least
part of said heat exchanger beinglocated in the electro-
lyte vapor of said one vessel; electrodes in the other of
said vessels and being at least in part located in the liq-
uid electrolyte of said other vessel, said electrodes
being adapted to be connected with a source of electri-
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cal energy for vaporizing the liquid electrolyte in said
other vessel; a first flow connection between said ves-
sels for vaporized electrolyte to flow from said other
vessel to said one vessel; a second flow connection be-
tween said vessels for liquid electrolyte to flow between
said vessels; valve means interposed in at least said first
flow connection for regulating the flow of electrolyte in
either phase between said vessels, said valve means
having an open position for permitting vaporized elec-
trolyte to flow from said other vessel to said one vessel
and a closed position for preventing the flow of vapor-
ized electrolyte from said other vessel to said one ves-
sel; and thermostat means coupled with said valve
means for operating said valve means between said
open and closed positions in dependence upon the tem-
perature of the fluid flowing through said heat ex-
changer, said thermostat means being effective for op-
erating said valve means to said open position when the
fluid flowing through said heat exchanger is to be
heated and when said electrodes have vaporized a
quantity of the liquid electrolyte in said other vessel so
as to permit the vaporized electrolyte to flow into said
one vessel and contact said part of said heat exchanger
to thereby heat the fluid flowing through said heat ex-

changer.
* k% k%



