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[57] ABSTRACT

A method of and apparatus for, generatmg, maintain-
ing or re-establishing a vacuum in an evacuated or
vacuum vessel operating according to the vacuum va-
porization ‘principle for heating one or a number. of
liquids which are separated from one another. Ac-
cording to the invention a heating fluid medium is
heated until an excess pressure prevails in the mmally
sealed vacuum vessel and the vacuum vessel is first
then briefly brought into flow. communication with the
atmosphere until the excess pressure has at least par-
tially diminished. o

32 Claims, 4 Drawing Figures
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~METHOD OF AND APPARATUS FOR
GENERATING, MAINTAINING OR
RE-ESTABLISHING A VACUUM IN A VACUUM
VAPORIZATION APPARATUS FOR HEATING ONE
OR MORE LIQUIDS :

" BACKGROUND OF THE INVENTION

The present invention relates to a new and improved

method of generating, maintaining or re-establishing a

vacuum in an apparatus working according to the vac-
uum- vaporization principle, the apparatus serving for
heating one or a number of liquids which are separated
from one’another, and furthermore, pertains to a new
and improved construction of apparatus for the per-
formance of the inventive method.
Equipment of the previously mentioned type is, for
instance, known from German patent 1,270,258. Such
_i$ ‘constructed in-a manner that during the thermally
conductive connection with -an evacuated. vessel, the
so-called vacuum vessel or container, partially filled
with a vaporizable heating fluid medium, there is pro-
vided a separate heat exchanger for each liquid to be
heated. All of the heat exchangers are practically ex-
clusively heated by the vapor of the vaporizable heating
fluid ‘medium. This' type of equipment is particularly
used'as a hot water heater, wherein as a general rule
there are provided two heat exchangers. One of the
heat exchangers serves to heat the water of a circula-
tion heating installation, the other is designed as a
boiler, and serves to heat-up the consumable water; the
heating fluid medium likewise can be, for instance, wa-
ter. In the discussion given hereinafter, unless there is

otherwise specifically stated, the description will pro-.

ceed with such hot water heater as its starting basis.
‘Such type hot water heaters possess a number of deci-
sive advantages in contrast to hot water heaters of dif-
ferent construction.

During fabrication, or latest. durmg placmg into oper-

ation of the equipment, the vessel in which the heating
fluid medium is vaporized must be evacuated. Previ-
ously this was regularly accomplished by means of a
vacuum pump, Since it is also essential that the vacuum
remains unchanged during the entire operating time
the aforementioned vessel must be vacuum-tight
welded and together with the therewith connected
boiler jackets and control devices must be thoroughly
checked with respect to its vacuum tightness prior to
evacuation or at least prior to placing the equipment
into operation. If impairment of the vacuum occurs
during operation owing to the presence or occurrence
of only slight leaks, then the advantageous characteris-
tics of such boilers rapidly diminish. This is apparently
attributable to the fact that air which has penetrated
cannot simply uniformly distribute in the evacuated
compartment. Quite to the contrary, at predetermined
locations, especially at the topmost situated locations
and at the same time furthest removed from the vapor-
ization locality of the heating fluid medium, this air to-
gether with possibly prevailing hydrogen formed from
-chemical decomposition products of the heating me-
dium, especially water, and the wall material of the
evacuated vessel forms a gas cushion, so that such loca-
tions can be no longer properly heated by the vapor of
the heating fluid medium. This rather surprising discov-
ery is seemingly predicated upon some type of separa-
tor pipe- effect
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The need to provnde avacuum- tight welding and seal-
ing-of the boiler jacket and control devices considera-
bly increases the cost of the equipment and the seal
testing and-repairing of possible leaks is. cumbersome
and troublesome.

From German patent 270,722 there is known.to the .
art a technique for generating-a vacuum in a relatively
small vacuum vessel, according to.- which. initially a
small opening is produced in one of the walls of the
vacuum vessel and thereafter the heating fluid medium,
namely water, is brought to a state of boiling. Conse-
quently, the air is expelled and now the opening is again
closed, so that during cooling a negative pressure pre-
vails in the vacuum vessel.

This technique is basically only suitable for the i mc1p-
ient generation of the vacuum, not however for main-
taining a vacuum which has once been gernerated or
for re- establishing a vacuum when the same has been
impaired, since producing the opening prior to heating
brings with it of necessity a complete pressure equaliza-
tion between the interior of the vacuum vessel and the
atmosphere.

Even during the 1nc1p1ent generatlon of a vacuum this .

‘technique, as a practical matter, is only suitable for
small vacuum vessels, approximately of the size of the
cooking vessel depicted in the drawing of the afore-
mentioned patent, not however for large installations of
the previously mentioned type: The reason for this is
that the described procedures of necessity only can op-
erate at atmospheric pressure; during the entire time of
boiling of the heating fluid medium there prevails in the
vacuum compartment a pressure which, depending
upon the size of the opening, almost exactly corre-
sponds to the atmospheric pressure or at:best only in-
consequentially exceeds the same. Hence, the expul-

_sion.of air proceeds in a corresponding slow manner, so

that this proposed technique cannot readily be consid-
ered because of time considerations when working with
large vacuum vessels.

SUMMARY OF THE INVENTION

Hence, it is a primary object of the present invention
to-provide an improved method of, and apparatus for,
generating, maintaining or re-establishing a vacuum in
equipment operating according to the vacuum vapor-
ization principle in a manner not associated with the
aforementioned drawbacks and limitations of the prior
art proposals.

Another object of the present invention relates to a
simplified method of, and apparatus for, generating -as
well as maintaining or re-establishing a vacuum in
equipment of the prevnously mentioned type during its
operation.

Now in order to implement these and still further ob-
jects of the invention, which will become more readily
apparent as the description proceeds, the invention
contemplates that the vaporizable heating fluid me-
dium is heated to such an extent until an excess or over-
pressure prevails in the initially sealed vacuum vessel,
and that the vacuum vessel is first then briefly brought
into flow communication with the atmosphere until the
excess pressure has at least partially decreased.

For instance, there is generated in_the vessel to be
evacuated an excess or overpressure of 0.2 to 0.5 atmo-
spheres excess pressure.
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It is preferable to being the vessel to be evacuated

into flow comnmunication with the atmosphere and to.

vent the same at those locations where there can form
cushions of non-condensed gases, namely at the region
of the locations furthest removed from the vaporization
locality of the heating fluid medium. For maintaining or
re-establishing the vacuum the evacuation operation
can be 'undertaken either periodically independently of
the condition of the vacuum, for instance once to five
times per year, but however as a precautionary matter
according to requlrements as a function of a measure-
ment value which is dependent upon the state of the
vacuum.

The inventive method possesses a number of differ-
ent decisive advantages. Initially the sealability check
can be limited to a minimum or completely eliminated.
Further, there is dispensed with the necessity of gener-
ating vacuum-tight welding connections at the vacuum
vessel and between such and the connected boiler jack-
ets and control devices.

In particular, in a simple manner it is now possible to
interconnect individual parts of the vacuum vessel
which are constructionally separated from its remain-
ing parts, if desired also separately fabricated and after
the installation of the equipment connected with one
another by means of detachable connections, for in-
stance flange connections, as such has been described
more fully in German patent publication 2,149,884,
Evacuation can occur in the most simple manner, with-
out the need to resort to the use of special auxiliary
means, after-placing the equipment into operation. Fi-
nally, in.the most simple manner and without placing
particular requirements on servicing, the desired vac-
uum can be re-established at any time during opera-
tion. Consequently, it is possible to realize a considera-
bly improved continual operational efficiency. Al-
though previously there has only been employed steel
as the material for the evacuated vessel, it is now also
possible to use less expensive materials, especially cast
iron and to design the evacuated vessel, if desired, even
as a sectionalized or jointed vessel.

The equipment for carrying out the method is mani-
fested by the features that at least one shut-off element
is provided by means of which it is possible to place
into flow communication with the atmosphere the re-
gion of those locations internally of the vacuum vessel
which are situated furthest from the vaponzatlon local-
ity of the heating fluid medium, and there is also pro-
vided a control means which brings about opening of
the shut-off element after reaching a predetermined ex-
cess pressure in the vacuum vessel and again closes the
shut-off element upon reaching a pressure in the vac-
uum vessel which at least corresponds to the atmo-
spheric pressure.

It is advantageous to employ as the shut—off element
for this purpose a special vent valve which operates
analogous to an overpressure valve or can be electri-
cally actuated or directly or indirectly by a pressurized
medium. With suitable construction of a pressure limit-
ing device, which is anyway present with insulations of
the previously mentioned type and the function of
which will be considered more fully hereinafter, it is
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however possible to dispense with a special vent valve,

In this case the pressure limiting device is to be con-
structed such that it firstly functions as a pressure relief
-valve, and secondly, in the excess pressure range or at
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latest during drop of the excess pressure internally of
the vessel to be evacuated switches back to atmo-

‘spheric pressure and again closes. As the shut-off ele-
 ment there also can be employed the already avallable

safety valve.

During the performance of the method for maintain-
ing or re-establishing a vacuum during operation, it is
advantageous during the heating.of the heating fluid
medium to reduce or completely suppress the with-
drawal of heat by the heat exchanger or heat exchang-
ers from the system, since otherwise the heat-up time
will become impermissibly long. In the case of hot
water heaters of the previously mentioned tpye, during
evacuation, at least the heating circulation system
should be shut-off; removal of water from the boiler is
less important provided that it is maintained within nor-
mal limits. While with the heating circulation system
shut-off and suppressed water removal from the boiler
one must reckon with heat-up times of, for instance, 10
to 30 seconds, during increased water removal from the
boiler the heat-up time can amount to as much as one-
half of a day, and with the heating circulation system
not shut-off and cold weather it is possible that the sys-
tem may not heat up at all to an extent sufﬂcnent to es-
tablish an excess pressure.

Hence, the equipment of the invention advanta-
geously incorporates a control element. which during
evacuation reduces or completely suppresses the with-
drawal of heat by the heat exchanger or heat exchang-
ers. :
If the method is employed for penodlcally mamtam-
ing of re-establishing with foresight the vacuum, then
the evacuation operation can be readily initiated manu-
ally, since carrying such out once or twice per heating
period is sufficient as a general rule. However, for peri-
odically initiating evacuation there also can be pro-
vided a timer clock or equivalent.

Generally, it is however of advantage to construct the
equipment such that evacuation occurs as a function of
a measurement magnitude or value which furnishes in-
formation about the state of the vacuum, and if neces-
sary is automatically carried-out. For this purpose the
vessel to be evacuated is provided with at least one
measurement value transmitter which delivers a mea-
surement value regarding the state of the vacuum, and
there is also provided means which automatically initi-
ates thie evacuation operation upon exceeding or falling
below respectively, a predetermined boundary value. of
the measurement value.

"As the measurement value for the state of the vac-
uum there can be employed, for instance, the quantity
of air present in the evacuated vessel, for instance de-
termined by means of an jonization chamber or a Geis-
sler tube. Such measurement value transmitters are,
however, expensive, so that it is advantageous to em-
ploy as the measurement value the temperature and/or .
pressure conditions internally of the evacuated vessel.

Thus, there can be employed as the measurement
value for the state of the vacuum the behavior of two
temperatures, of which one is measured at a location of
the evacuated vessel at which there can form a cushion
of non-condensed gases, the other temperature being
measured at a location at which such cushion does not
form, or there can be employed the relationship of the
temperature of the heating fluid medium to the temper-
ature of the liquid heated by the heat exchanger, espe-
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cially the return flow of a circulation heating installa-
" tion. In such cases there are provided two temperature
~ sensors or feelers-arranged at-appropriate locations.

- On the other hand, there can be employed as the
measurement value for the state of the vacuum also the
relationship of the temperature which is measured at
one locality of the evacuated vessel where there can
form a cushion of non-condensed gases to the pressure
in the evacuated vessel: In this case there are provided
a temperature feeler and a pressure feeler at appropri-
ate locations. In the event that the initiation of the
evacuation occurs automatically on the basis of a mea-
surement value which provides information concerning
the state of the vacuum, then there can be provided
means which terminate the evacuation operation upon
exceeding or falling below a predetermined boundary
value ‘thereof or another measurement value of the
evacuation operation. If the evacuated vessel is pro-
vided with a pressure sensor or feeler then there is ad-
vantageously employed the measurement value deliv-
ered thereby for terminating the evacuation operation.

Generally, it is. however sufficient if the evacuation
operation is simply permitted to take place during a
fixed predetermined time duration and after the expira-
tion thereof is interrupted. For this purpose there can
be provided a simple timer which determines the dura-
tion of the evacuation operation. The loss in heating
fluid medium occurring during venting amounts, as a
general rule, only to a few cubic centimeters and there-
fore is so shght that the time duration can be employed
with a relatively large safety margin. For this reason it
is possible, as mentioned, to carry out with foresrght the
-evacuation operation periodically.

In any event an additional liter of heating fluid me-
dium is sufficient for an operatmg duration of at least
5 t0 20 years. Larger losses in heating fluid medium are
determined in any event by the conventionally avail-
able safety temperature limiting device which safe-
guards the installation against running dry. -

BRIEF DESCRIPTION OF THE DRAW[NGS

The invention will be better understood and objects
other than those set forth above, will become apparetit
when consideration is given to the following detailed

_description thereof.-Such description makes reference
* to the annexed drawings wherein:

FIG. 1 is a schematic illustration of a hot water heater
operating according to the vacuum vaporization princi-
ple and equipped with different functronal or opera-
tional elements; and

FIGS. 2 to 4 depict three different control circuits for
the evacuation of the equipment depicted in FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Describing now the drawmgs, the hot water heater
deplcted by way of example in FIG. 1 will be seen-to
comprise a combustion compartment or chamber 2
heated by a suitable heating source 1, for instance gas.
The infeed of thermal energy is controlled by a heating
energy gate or valve HES. The combustion compart-
ment 2 is formed by the lowermost portion of the evac-
vated vesse! or container 4 and which is filled with
water 3, and in the vapor compartment § of which
there is arranged a heat exchanger 6 of a circulating
heating installation provided with a circulating pump P.
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6
Moreover, the major portion of the boiler 7 is sur-
rounded by the vapor compartment 5, this boiler serv-
ing to generate and store hot water which is to be con-
sumed.

The control of the hot water heater occurs durmg
normal operation, for instance, by means of a vessel
thermostat KTh and the boiler thermostat BTh.

As safety elements there are normally available:

a. a safety temperature limiter or limiting means STB
arranged in the part of the evacuated vessel 4 filled
with water 3, this temperature limiting means safe-
guardmg the installation against running dry, i.e. oper-
ating in a dry state; and

b. a pressure limiter or hmmng means DB arranged
in the vapor compartment 5 of the evacuated vessel 4,
this pressure limiting means safeguarding the installa-
tion against exceeding a predetermined maximum pres-
sure; both elements (STB and DB) act upon the heatmg
energy valve or gate HES; and

c. a mechanically operating safety valve SV, which
also can be constructed as a rupturable membrane or
the like, and safeguards the installation directly against
exceeding a predetermined maximum pressure.

In the event there exists a poor vacuum.in the evacu-
ated vessel 4 then a gas cushion 8 forms at the upper-
most region or portion of the vapor compartment 5.
This gas cushion 8 primarily consists of air, however
can also contain hydrogen from the chemical decom-
position of the water with the wall material of the evac-_
uated vessel 4, This portion and if necessary still other
parts of the vapor compartment 5 are connected with
the venting or vent valve EV. The slight quantity of
water which escapes. through this vent valve during -
venting is either collected in a separator Sep or directly
at the flue. ‘

For controlling the evacuation operation on the basis

‘of the condition of the vacuum there can be provided

at the indicated locations thé measurement value trans-
mitters or sensors Gl and GII; also the pressure limiting
device or pressure limiter DB when suitably con-
structed can serve as the measurement value transmit-
ter GIL For the termination of the evacuation opera-
tion there can be provided a special resetting measure-
ment value transmitter RG.

For preventing the removal of the consumable water
from the boiler 7 during the evacuation operation there
can be provided a consumable water lock or valve BS.

The reference characters or symbols which have not -

- yet been discussed above, as the same appear in the cir-

cuits depicted in FIGS. 2 to 4, have the following signif-
icance:

AS — Starting switch -

HS — Main switch .

IG — Pulse generator or transmltter

PS — Pump switch

R — Relay _ : .

ZG — Timer

ZTh — Room thermostat

The circuit depicted in FIG. 2 is in the first instance
contemplated for periodic manual operation. When .
employing the depicted pulse transmitter IG it is how-
ever also suitable for automatic evacuation, wherein
the actuation of the pulse transmitter can occur either
periodically by a timer or clock or on the basis of the .
state of the vacuum determined by the measurement
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value transmitter means (both of whlch have not been
particularly depicted).

This circuit functions as follows: upon actuation of
the starting switch AS (depicted position), whether
such be manually, or by virtue of the action of the pulse
transmitter IG, the normal control or regulation of the
hot water heater depicted in FIG. 1 is bridged in such
a ‘manner that the delivery of thermal energy of the
heating System to the heating coil 6a of the heat ex-
changer 6 of the circulation heating system is pre-
vented in that the circulation pump P is placed out of
operation and the possibly provided consumable water
valve or gate BS (FIG. 1) is closed. As a result, the
water 3 in the evacuated vessel 4 is immediately heat-
ed-up by the complete output of the heating source 1.
The pressure in the evacuated vessel 4 climbs until
reaching an excess pressure of about 0.3 to 0.5 atmo-
spheres, depending upon the response pressure of the
pressure limiting means DB. As mentioned, it is recom-
mended during venting that no consumable water be
removed from the bailer 7, so that the heating-up oper-
ation and accordingly the entire procedure occurs
more quickly. Removal of water will not, however, in
any case prevent the function of the operation. Sooner
or later, however in any event first after response of the
- pressure limiting means DB (depicted position) ‘the
vent valve EV will automatically open and at the same
time the timer ZG responds which, for instance, can be
constructed as a bimetallic element. Within a few sec-

onds the undesired gas cushion 8 together with a small:

quantity of water vapor escapes. The ejected air sepa-
rates from the water vapor in the separator Sep and es-
capes into the ambient surroundings, and the quantity

of water collected in the separator Sep slowly evapo-.

rates or is removed when desired.

After a predetermined time as determined by the set-
ting of the timer ZG the latter switches-off the starting
switch AS, and with a fully automated apparatus; if de-
sired, simultaneously also the pulse transmitter IG and
thus closes the vent valve EV. At the same time the
original normal control is again placed into operation.

In FIG. 3 there is depicted a simple and very inexpen-
sive automatically operating circuit in which the with-
~ drawal of thermal energy by the circulation heating in-
stallation is not throttled. This circuit operates on the
basis of the measurement values of two measurement
value transmitters GI and GII Of these two measure-
ment value transmitters the measurement value trans-
mitter GI is temperature-dependent and arranged in
the zone where there can form a gas cushion. The other
measurement value transmitter GII' can be tempera-
ture-dependent or pressure-dependent and is arranged
externally of the zone where there can form a gas cush-
ion.

The depicted circuit functions as follows:

In the case of a poor vacuum there exists between the
water 3 and the upper portion of the evacuated vessel
4 a temperature difference which is that much greater
the poorer the vacuum and is brought about by an air
cushion 8 at the upper portion of the evacuated vessel
4, This temperature difference is employed for the con-
trol of the automatic evacuation operation by means of
the two separate measurement value transmitters GI
and GII. With the measurement value transmitter GI
the temperature at the upper portion of the evacuated
vessel 4 is measured. If, for instance, with a poor vac-
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uum at the upper portion there prevails a temperature
of less than 95°C then the measurement value transmlt-
ter GI remains closed.

The measurement value transmltter GII measures the
temperature or the pressure in the evacuated vessel 4
and can be a thermostat or a pressure switch. During
a random heating-up phase, for instance during heat-
ing-up of the boiler the measurement value transmitter
GII closes upon reaching a temperature of 100°C ora
pressure ‘of 1 atmospheres absolute.

If the measurement value transmitter GI has not
opened-in the presence of a poor vacuum, then the vent
valve EV is actuated via the measurement value trans-
mitters Gl and GII and is opened until the upper por-
tion, after venting of the gas cushion, has been heated-
up beyond 95°C by the vapor atmosphere which is now

- again present. The measurement value transmitter GI
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therefore opens at for mstance 95°C and the vent valve
EV is again closed.

In order that the vessel, upon sw1tchmg-oﬁ' the vessel
thermostat KTh or the boiler themostat BTh, can be
further furnished with thermal energy in the evacuation
phase parallel contacts of the measurement value trans-

-mitters GI and GII shunt or bridge the vessel control.

The circuit depicted:in FIG. 3 only operates upon
transition from the negative pressure reglon into the ex-
cess pressure region.

In contrast to this circuit it is possible, with the circuit
depicted in FIG. 4, to. shift the operating point in the -
negative pressure region such that the vent valve EV
first then opens at the excess pressure region above the
pressure limiting means DB.

Both of the measurement value transmitters GI and
Gl operate in the same manner and are similarly ar-
ranged as for the circuitry of FIG. 3. If both measure-
ment value transmitters GI and GII are closed then the
relay R has a voltage applied thereto and is energized.
As soon as it has been energized it must be held via the
restoring measurement transmitter RG and the contact
ry since the measurement value transmitter Gl after
reaching a predetermined temperature, for instance
90°C, has switched-off. The contact ry bridges the ves-
sel thermostat KTh and the boiler thermostat BT#4, so
that in any event the complete output of the heat
source 1 can be transferred to the water 3 in the evacu-
ated container 4, -

-The contact ry blocks the removal of energy by the

‘c1rculatxon heating system in that the circulating pump

P is switched-off. If desired, the relay R possesses a fur-
ther contact r; which also blocks via a consumable
water gate or valve BS the removal of hot consumable
water from the boiler 7.

At the overpressure region, for mstance at 0.3 atmo-
spheres absolute, the pressure limiting means or limiter -
DB switches via the already closed contact r, the vent
valve EV into its open position. Thus there initially es-
capes air or vapor out of the gas cushion 8. As soon as
the expelled air has been saturated with vapor then the
restoring measurement value transmitter RG opens.
This is for instance formed as a thermostat which is set
to 95°C and which switches as soon as the escaped me-
dium has reached this temperature, which means that
it is now no longer air rather vapor. .

.Consequently, the relay R again switches back into
its starting position and the installation is again nor-
mally controlled.




9

3,815,552

If desired there can additionally be provided a start- -

ing switch AS by means of which the evacuation opera-
tion can be manually placed into operation at any ran-
dom point in time.

By means of the circuits deplcted in FIGS. 3 and 4it
is also possible, with different arrangements of the mea-
suring location, by means of the measurement value
transmitter GI to measure the temperature of the water
3 and by means of the measurement value transmitter

“GlI the pressure in the evacuated vessel 4 In the event
a good vacuum is present then the measurement value
transmitter GI opens before the: measurement value
transmitter GII closes. In the case of a poor vacuum the
pressure climbs quicker than the water temperature
and the medsurement value transmitter GII closes be-
fore the measurement value transmitter GI opens.

A further possibility resides in. constructing both the
measurement value transmitter GI as well as also the

10

15

measurement value transmitter GII as temperature- -

sensitive measurement -value transmitters and to ar-
range both of them at the upper portion of the evacu-

ated vessel 4 (phantom lined position of measurement
* value transmitter GII). In the case of a good vacuum
both of the measurement value transmitters will be lo-
cated in the vapor atmosphere and thus register the
same temperature. Now if the vacuum is poorer, that
is to say, the gas cushion becomes that much greater
then the upper measurement value transmitter G, is
surrounded by the gas cushion and the temperature
thereat drops, whereas the temperature at the lower
measurement - value transmitter GII remains un-
changed. Owing to the temperature difference between
the measurement value transmitters GI and GII which

occurs, it is possible to deliver, for instance by means

of a differential thermostat, a switching pulse to one of
both circuits_ for venting. If the vacuum becomes still
poorer then the gas cushion becomes so large that is
also encloses the lower measurement value transmitter
Gll, whereby the previously existing temperature- dif-
ference between the measurement value transmitters
GI and GII is again eliminated. Also this opération can
be employed for control purposes. In this case there ex-
ists in the presence of a still sufficient vacuum in the
heated-up state a temperature difference between both
of the measurement value transmitters Gl and GII and
the compensatlon of which brings about triggering of
the venting operation.

While there is shown and described present preferred
embodiments of the mventlon, it is to be distinctly un-
derstood that the invention is not limited thereto, but
may be otherwise variously embodied and practiced
within the scope of the following claims. Accordingly,

What is claimed is:

1. A_method of generatmg. mamtammg or re-
establishing a vacuum in a vacuum vessel of an appara-
‘tus working according to the vacuum vaporization prin-
ciple for heating one or a number of liquids which are
separated from one another, wherein a heating fluid

medium is heated and the vacuum vessel which at this

period of time is in flow communication with the atmo-
sphere, after expulsion of the air, is sealed-off, where-
upon during cooling of the heating fluid medium there
prevails in the vacuum vessel a negative pressure, the
" improvement comprising the steps of heating the heat-
ing fluid medium to such an extent until in the initially
sealed-off vacuum vessel there prevails an excess pres-
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sure, and first then briefly bringing into flow communi-
cation with the atmosphere the vacuum vessel until the
excess pressure has at least partially diminished.

2. The method as defined in claim 1, wherein for
maintaining or re-establishing the vacuum the vacuum
vessel at the region of the location thereof removed fur- -
thest from the vaporization locality of the heating fluid
medium is brought into flow communication with the
atmosphere.

3. The method as defined in claim 1, including the
step of reducing the removal of heat from the system

‘during evacuation.

4. The method as defined in claim 1, including the
step of completely suppressing the removal of heat
from the system during evacuation.

5. The method as defined in claim 1, including the
step of periodically carrying out the evacuation opera-
tion independent of the state of the vacuum in order to

maintain or re-establish the vacuum,

6. The method as defined in claim 5, including the
step of automatically carrying out the evacuation oper-
ation at least once to five times per year.’

7. The method as defined in claim 1, including the
step of carrying out the evacuation operation as a func-
tion of a measurement value which is dependent upon
the state of the vacuum in order to maintain or re-
establish the vacuum. : _

8. The method as defined in claim 7, including the
step of automatically carrying out the evacuation oper-
ation, '

‘9. The method as defined in claim 7, including the
step, of employing as the measurement’ value for the
state of the vacuum the quantity of air present in the
vacuum vessel.

10. The method as defined in claim 7, including the
step -of employing as the measurement value for the
state of the vacuum the relationship between two tem-
peratures, wherein one temperature is the temperature
at the region of the location of the vacuum vessel- which
is furthest removed from the vaporization locality of
the heating fluid medium and the other temperature is
the temperature measured at a location which is situ-

.ated closer-to the vaporization locallty of the heating

fluid medium.

11, The method as defined i m claim '7, mcludmg the
step of employing as the measurement value the rela-
tionship of the temperature which prevails at the region
of the location of the vacuum vessel furthest removed
from the vaporization locality of the heating fluid me-
dium to the pressure preva;lmg in the vacuum vessel.

- 12, The method as defined in claim 7, further includ-
ing the step of using as the measurement value the rela-
tionship of the temperature of the heating fluid medium
to the temperature of at least one heated liquid.

13. The method as defined in claim 12, wherein the

‘heated liquid is the return flow liquid of a circulation

heating installation.

14. An apparatus for generating, mamtammg, or re-
establishing a vacuum in-a vacuum vessel of an appara-
tus working according to the vacuum vaporization prin- -
ciple for heating one or'a number of liquids which are
separated from one another, comprising a vacuum ves-
sel, at least one shut-off element provided for the vac-
uum vessel by means of which it is possible to bring into
flow communication with the atmosphere the region of
that location of the interior of the vacuum vessel which
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is furthest removed from the vaporization location of
the heating fluid medium, and control means for open-
ing- said shut-off slement - after reaching a pre-
determined excess pressure in the vacuum vessel and
reclosing said shut-off element upon reaching a pres-
sure in the vacuum vessel which corresponds at least to
the atmospheric pressure.

15. The apparatus as defined in claim 14, wherein
said shut-off element comprises venting valve means.

16. The apparatus as defined in claim 15, wherein the
venting valve means is an electrical vent valve.

17. The apparatus as defined in claim 15, wherein the
venting valve means is a pressure actuated ventmg
valve.

- 18, The apparatus as defined in claim 14, wherein
said shut-off element comprises a valve constituting a
pressure limiting means which within the excess pres-
sure region or latest during drop of the excess pressure
to the atmospheric pressure switches into its closed
state.

19. The apparatus as defined in claim 14, wherein the
shut-off element is a valve comprising a safety valve
which within the excess pressure region or latest during
drop of the excess pressure to the atmospheric pressure
switches and again closes.

20. The apparatus as defined in claim 14, further in-
cluding a control element for reducing or completely
suppressing the removal of heat from the system during
evacuation.

21. The apparatus as defined in claim 20, further in-
cluding a timer clock for periodically initiating the
evacuation.

22, The apparatus as defined in claim 14, wherein the

-vacuum vessel is equipped with at least one measure-
ment value transmitter delivering a measurement value
for the state of the vacuum, and means for automati-
cally initiating evacuation upon exceeding or falling
below a predetermined boundary value of the measure-
ment value. '

23. The apparatus as defined in claim 22, further in-
cluding a timer for. determining the duration of the
evacuation operation.

24. The apparatus as defined in claim 22, further in-
cluding means for terminating the evacuation. opera-
tion upon exceeding or falling below another predeter-
mined boundary value of the measurement value of the
evacuation operation.

25. The apparatus as deﬁned in claim 22, wherein

3,815,552

20

25

30

35

12 .
there is provxded as the measurement value transmltter
an ionization chamber which is in operable association
with the vacuum vessel.

26. The apparatus as defined in claim 22, wherem the
measurement value transmitter comprises a Geissler
tube which is operatively associated with the vacuum
vessel.

.27. The apparatus as deﬁned in claxm 22, wherem
said measurement valye transmitter comprises two
temperature feelers, one of said temperature feelers
being arranged at the region of the location of the vac-
uum vessel which is furthest removed from the vapor-
ization location of the heating fluid medium, the other
temperature feeler being arranged at a location which
is closer to the vaponzatlon location of the heating
fluid medium.

28. The apparatus as deﬁned in claim 27, wherein the
other temperature feeler is located in the heating fluid
medium itself.

29. The apparatus as defined in claim 22, wherem
said measurement value transmitter comprises two
temperature feelers, both of said temperature feelers
being arranged at the region of the location of the vac-
uum vessel which is located furthest from the vaporiza-

tion locality of the heating fluid medium in such a man- .

ner that upon the formation of a gas cushion at such re-
gion one of the temperature feelers is enclosed sooner
by the gas cushion than the other temperature feeler.

30. The apparatus as defined in claim 22, wherein the

measurement value transmitter comprises a tempera-
ture feeler which is arranged at the region of the loca-
tion of the vacuum vessel which is furthest removed
from the vaporization location of the heatmg fluid me-

- dlum, and a pressure feeler for measuring the pressure
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in the vacuum vessel.

31. The apparatus as deﬁned in claim 22, wherein the
measurement value transmitter comprises two temper-
ature feelers, one of the temperature feelers measuring

‘the temperature of the heating fluid medium, the other

temperature feeler measuring the temperature of at
least one of the heated liquids. - :

- 32. The apparatus as defined in claim 31, wherein the
other temperature feeler measures the temperature of
the liquid in the return flow of a circulation heatmg in-

stallation.
* . % * * *




