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Description

This invention relates generally to a method
and apparatus for simultaneously satisfying
heating and cooling demands.

Refrigeration apparatus or machines are fre-
quently employed te cool a fluid such as water
which is circulated through various rooms or en-
closures of a building to cool these areas. Often,
the refrigerant of such machines rejects a rela-
tively large amount of heat at the condenser of
the machine. This rejected heat is commonly
dissipated to the atmosphere, either directly or
via a cooling fluid that circulates between the
condenser and a cooling tower. Over a period of
time, the rejected heat represents a substantial
loss of energy, and much attention has been
recently directed to reclaiming or recovering this
heat to satisfy a heating load or demand.

One general approach to reclaiming this heat
is to employ a booster compressor to draw and
further compress refrigerant from the con-
denser of the refrigeration machine. This further
compressed vapor is then passed through a
separate, heat reclaiming condenser. A heat
transfer fluid is circulated through the heat re-
claiming condenser in heat transfer relation with
the refrigerant passing therethrough. Heat is
transferred from the refrigerant to the heat
transfer fluid, heating the fluid and condensing
the refrigerant. The heated heat transfer fluid
may then be used to satisfy a present heating
load or the fluid may be stored for later use, and
the condensed refrigerant is returned to the
cooling circuit for further use therein.

With refrigeration machines having both a
cooling circuit and heating circuit as described
above, it is desirable to control the heating and
cocling circuits to meet varying heating and
cooling loads, and it is preferred to control the
heating and cooling circuits independent of
each other so that variations in one circuit do
not affect the other circuit’s ability to handle
loads placed thereon. However, difficuities arise
when the heating and cooling circuits are inde-
pendently controiled. For example, if the re-
frigeration machine is called on to simul-
taneously handle a low cooling load and a high
heating ioad, then the refrigerant flow rate
through the cooling circuit is comparatively
small and a relatively small amount of vapor is
discharged from the compressor of the cooling
circuit. At the same time, the refrigerant flow
rate through the heating circuit is relatively
large and a relatively large portion of the re-
frigerant discharged from the compressor of the
cooling circuit is drawn into the booster com-
pressor and passed through the heating circuit.
In fact, under extreme conditions, the re-
frigerant flow rate through the booster com-
pressor may temporarily exceed the rate at
which refrigerant is discharged from the com-
pressor of the cooling circuit. When this occurs,
the mass of refrigerant vapor in the condenser
of the cooling circuit decreases, decreasing the
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pressure therein. This, in turn, decreases the
pressure at the inlet of the booster compressor.
If this pressure falls tc a very low level, the tem-
perature of the vapor discharged from the
booster compressor may become undesirably
high, or the booster compressor may enter what
is known as surge conditions wherein there are
periodic complete flow reversals in the com-
pressor, destroying the efficiency of the com-
pressor and endangering the integrity of the
elements thereof.

The problem of pressure loss is considered
in US—A—3 665 724. In this United States
patent a multi-stage compressor is disclosed
feeding the heating load. The high pressure side
of a cooling circuit is connected to an inter-
mediate point on the multi-stage compressor
and if a loss of pressure is detected in this high
pressure side a series of valves are actuated
which connects the high pressure side of the
cooling circuit further back in the multi-stage
compressor to maintain the pressure at the out-
put of the multi-stage compressor and hence
the flow of refrigerant through the heating cir-
cuit. In accordance with the present invention,
however, there is provided apparatus for satis-
fying heating and cooling demands comprising
a cooling circuit for satisfying the cooling de-
mand and including a mechanicai refrigeration
unit having a high pressure side and a low pres-
sure side; and a heating circuit for satisfying the
heating demand and including a booster com-
pressor for compressing refrigerant vapor, a
booster inlet line for transmitting refrigerant
vaper from the high pressure side of the re-
frigeration unit to the booster compressor for
further compression therein, a heat reclaiming
condenser for passing refrigerant vapor from the
booster compressor in heat transfer relation
with a heat transfer fluid to heat the fluid and
condense the refrigerant vapor, return means
for returning condensed refrigerant from the
heat reclaiming condenser to the refrigeration
unit and control means for varying the vaper
flow rate through the booster compressor;
characterized in that the control means is de-
signed to reduce the vapor flow rate through the
booster compressor when the pressure in the
high pressure side of the refrigeration unit falls
below a first predetermined value. The inven-
tion also includes a method of controliing a
booster type refrigeration machine employing
these principles.

This invention will now be described by way
of example, with reference to the accompany-
ing drawing, which is a schematic representa-
tion of a vapor compression refrigeration
machine incorporating teachings of the present
invention.

Referring to the drawing, there is disclosed a
schematic illustration of refrigeration machine
10 employing teachings of the present inven-
tion, Machine 10 includes, generaily, cooling
circuit 12 and heating circuit 14. Cooling cir-
cuit 12, in turn, includes primary compressor
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means such as first stage 16 of two stage com-
pressor 18, primary condenser 20, primary ex-
pansion means 22, and evaporator 24. Heating
circuit 14 includes booster compressor means
such as second stage 26 of compressor 18,
heat reclaiming condenser 30, and auxiliary ex-
pansion means 32. Inlet guide vanes 34 are
provided to control the vapor flow through first
stage 16 of compressor 18 and, thus, through
cooling circuit 12, while vaive 36 is utilized to
regulate the vapor flow through second stage
26 of compressor 18 and, hence, through heat-
ing circuit 14. Pressure sensor means 38,
preferably including two pressure switches 40
and 42, is in vapor communication with primary
condenser 20 to control valve 36 in a manner
more fully discussed below. Motor or drive
means {not shown) is employed in a manner
which will be apparent to those skilled in the art
to simuitaneously drive first and second stages
16 and 26 of compressor 18.
in operation, first stage 16 of compressor 18
discharges hot, compressed refrigerant vapor
into primary condenser 20 via line 44. Re-
frigerant passes through primary condenser 20,
rejects heat to an external heat exchange
medium such as water circulating through heat
exchange coil 46 located therein, and con-
denses. The condensed refrigerant flows
through primary expansion means 22, reducing
the temperature and pressure of the re-
frigerant. The expanded refrigerant enters and
passes through evaporators 24 and absorbs
heat from an external heat transfer medium
such as water passing through heat exchange
coil 5O which is positioned within the
evaporator. The heat transfer medium is thus
cooled and the refrigerant is evaporated. The
cooled heat transfer medium may then be used
to satisfy a cooling load, and the evaporated re-
frigerant is drawn from evaporator 24 into line
52 leading back to first stage 16 of compressor
18.
As described above, first stage 16 of com-
pressor 18 and primary expansion means 22
separate cooling circuit 12 into high pressure
side 54 and low pressure side 56, and booster
inlet line 58 is provided for transmitting re-
frigerant vapor from the high pressure side of
the cooling circuit to second stage 26 of com-
“pressor 18. In the embodiment depicted in the
drawing, iniet line 58 is connected to primary
condenser 20 and transmits a portion of the re-
frigerant vapors passing therethrough to second
stage 26 of compressor 18. Alternatively, line
58 could be connected to discharge line 44.
~ Second stage 26 of compressor 18 further com-
presses the vapor transmitted thereto, further
raising the temperature and pressure of the
vapor. This further compressed vapor is dis-
charged into line 60, leading to heat reclaiming
condenser 30. The refrigerant vapor enters and
passes through heat reclaiming condenser 30 in
heat transfer relation with a heat transfer fluid
such as water passing through heat exchange
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coil 62 disposed within the heat reclaiming con-
denser. Heat is transferred from the refrigerant
vapor to the fluid passing through coil 62, heat-
ing the fluid and condensing the refrigerant. The
heated heat transfer fluid may then be em-
ployed to satisfy a heating load. Refrigerant con-
densed in heat reclaiming condenser 30 passes
therefrom back to cooling circuit 12 via return
means including auxiliary expansion means
such as orifice 32 and refrigerant lines 64 and
66. More particularly, condensed refrigerant
from heat reclaiming condenser 30 flows
through orifice 32 via line 64, reducing the pres-
sure and temperature of the refrigerant. Re-
frigerant line 66 transmits refrigerant from
orifice 32 back to cooling circuit 12, speci-
fically primary expansion means 22 thereof, for
further use in the cooling circuit.

Guide vanes 34 may be controiled in re-
sponse to any one or more of a number of
factors indicative of changes in the load on cool-
ing circuit 12 to vary the capacity thereof. For
example, guide vanes 34 may be controlled_ in
response to the temperature of the fluid leaving
heat exchanger 50 of evaporator 24. As the
cooling ioad increases or decreases, guide
vanes 34 move between minimum and maxi-
mum vapor flow positions to increase or de-
crease, respectively, the vapor flow rate through
first stage 16 of compressor 18 and, thus, cool-
ing circuit 12. Similarly, valve 36 may be con-
trolled in response to any one or more factors
indicating changes in the load on heating cir-
cuit 14 to vary the capacity thereof. For ex-
ample, valve 36 may be controlied in response
to the temperature of the fluid discharged from
heat exchanger 62 of heat reclaiming con-
denser 30. As the heating load increases or de-
creases, positioning means 68 moves valve 36
between minimum and maximum vapor fiow
positions to increase or decrease, respectively,
the vapor flow rate through second stage 26 of
compressor 18 and, hence, through heating cir-
cuit 14. Positioning means 68 may be of any
suitable type, for example an electric, hydraulic
or pneumatic device. Preferably, however, po-
sitioning means 68 includes a reversible elec-
tric motor that is selectively connected to a
source of electrical energy to move valve 36.

As discussed previously, when refrigeration
machines of the general type described above
are called on to simuitaneously handle a low
cooling load and a high heating load, the pres-
sure at the inlet of the heating circuit, or booster
compressor may become very low. When this
occurs, the temperature of the vapor dis-
charged from the booster compressor may be-
come excessively high or the booster com-
pressor may enter surge conditions. In view of
this, machine 10 includes controi means for re-
ducing the vapor flow rate through second
stage 26 of compressor 18 when the pressure
in the high pressure side 54 of cooling circuit 12
falls below a first predetermined value or set
point. More specifically, the above-mentioned
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reducing means includes pressure sensor 38
and positioning means 68. Positioning means
68 is connected to sensor 38 and, as men-
tioned above, to valve 36. Positioning means 68
and sensor 38 cooperate for moving vaive 36
toward its minimum flow position to decrease
the vapor flow rate through second stage 26 of
compressor 18 when the pressure of vapor in
primary condenser 20 fails below the first pre-
determined value. Preferably, positioning means
68 continues to move valve 36 toward its mini-
mum flow position if the pressure in primary
condenser 20 remains below the first predeter-
mined value, further reducing the vapor flow
rate through heating circuit 14.

With the above arrangement, the rate at
which vapor is drawn from primary condenser
20 by heating circuit 14 is reduced until that
vapor flow rate matches or becomes less than
the rate at which vapor enters the primary con-
denser via primary compressor 16. This tends to
maintain the mass of refrigerant vapor in
primary condenser 20 at or above a stable
value. in this manner, the pressure in primary
condenser 20 may be maintained at or above a
level sufficient to prevent second stage 26 of
compressor 18 from entering surge conditions
or from discharging vapor at an excessively high
temperature. Should the pressure in primary
condenser 20 rise back above the first pre-
determined level, sensor 38 ceases to cause po-
sitioning means 68 to move valve 36 toward its
minimum flow position. However, as will be
apparent to those skilled in the art, vailve 36
may still be moved toward its minimum flow
position for other reasons such as a decrease in
the load on heating circuit 14.

In addition to the foregoing, preferably sen-
sor 38 also senses when the pressure in primary
condenser 20 falls below a second predeter-
mined level or set point, greater than the above-
discussed first predetermined level. When this
event is sensed, positioning means 68 is pre-
vented from moving valve 36 toward its maxi-
mum flow position. This tends to prevent the
rate at which vapor is drawn from primary con-
denser 20 by heating circuit 14 from increasing
due to, for exampie, an increase in the load on
heating circuit 14. This, in turn, tends to pre-
vent the pressure in the primary condenser from
further decreasing. In case the pressure in pri-
mary condenser 20 rises back above the second
predetermined level, sensor 38 no longer pre-
vents positioning means 68 from moving valve
36 toward its maximum flow position; and the
valve may be so moved, for example because of
an increase in the heating load on circuit 14. In
contrast, should the pressure in primary con-
denser 20 continue to fail, for example, be-
cause of a further reduction in the cooling load
on cooling circuit 12, and the pressure in the
primary condenser falls below the first pre-
determined level, positioning means 68, as ex-
plained in detail above, is activated for moving
valve 36 to decrease, the vapor flow rate
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through second stage 26 of compressor 18.

As will be apparent to one skilled in the art,
pressure sensor 38 may be of any suitable type
such as an electric, hydraulic, or pneumatic de-
vice. Since positioning means 68 preferably in-
cludes a reversible electric motor, pressure
sensor 38 preferably includes first and second
pressure switches 40 and 42. Switch 40 senses
when the pressure in primary condenser 20 falls
below the second set point to disconnect the
electric motor from the source of electrical
energy to disable the motor from opening valve
36, while switch 42 senses when the pressure
in primary condenser 20 fails below the first set
point to connect the electric motor to the elec-
trical energy source for closing valve 36. As
shown in the drawing, switches 40 and 42 are
disposed in chamber 70 which is in vapor com-
munication with primary condenser 20 via tap-
off line 72.

Refrigeration machine 10 incorporating teach-
ings of the present invention may be effec-
tively employed to prevent the booster com-
pressor from entering surge conditions or from
discharging vapor at undesirably high tempera-
tures when the machine is called upon to simul-
taneously satisfy a low cooling load and a high
heating load. Moreover, as may be understood
from a review of the above discussion, these
beneficial results may be achieved in a very

reliable and inexpensive manner.

Claims

1. Apparatus (10} for satisfying heating and
cooling demands comprising a cooling circuit
for satisfying the cooling demand and including
a mechanical refrigeration unit (12) having a
high pressure side (54) and a low pressure side
{56); and a heating circuit (14) for satisfying the
heating demand and including a booster com-
pressor (26} for compressing refrigerant vapor,
a booster inlet line (58) for transmitting re-
frigerant vapor from the high pressure side (54)
of the refrigeration unit (12) to the booster com-
pressor (26) for further compression therein, a
heat reclaiming condensor {30} for passing re-
frigerant vapor from the booster compressor
{26) in heat transfer relation with a heat trans-
fer fluid to heat the fluid and condense the re-
frigerant vapor, return means (64, 66) for re-
turning condensed refrigerant from the heat re-
claiming condensor (30) to the refrigeration unit
(12) and control means (36, 38, 68) for varying
the vapor flow rate through the booster com-
pressor {26); characterized in that the control
means (36, 38, 68) is designed to reduce the
vapor flow .rate through the booster com-
pressor {26) when the pressure in the high pres-
sure side of the refrigeration unit (12) fails
below a first predetermined value.

2. The apparatus (10) as defined by claim 1
further characterized in that the control means
(36, 38, 68) includes a valve (36) for regulating
the flow of vapor through the booster com-
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pressor (26); a sensor (38} for sensing the pres-
sure of vapor in the high pressure side (54} of
the refrigeration unit (12); and positioning
means (68) connected to the valve {36) and the
sensor {38) for regulating the vaive (36) to de-
crease the vapor flow rate through the booster
compressor {26) when the pressure in the high
pressure side (54) of the refrigeration units {12)
falls below the first predetermined value.

3. The apparatus (10) as defined by claim 2
further characterized in that the positioning
means (68) is designed to prevent the valve
{36) from increasing the vapor flow rate through
the booster compressor (26) when the pres-
sure in the high pressure side (54) of the re-
frigeration unit (12) falls below a second pre-
determined value greater than the first pre-
determined value.

4., The apparatus {10) as defined by claim 3
further characterized in that the pressure sensor
(38) includes a first pressure switch (40) for
operating the positioning means (68) to move
the valve (36) to decrease the vapor flow rate
through the booster compressor (26} when the
pressure in the high pressure side (54} of the re-
frigeration units (12) falls below the first pre-
determined value; and a second pressure switch
(42) for preventing the positioning means (68)
from opening the valve (36) when the pressure
in the high pressure side (54) of the refrigera-
tion unit (12) falls below the second predeter-
mined value.

5. The apparatus (10) as defined by claim 2
or 4 further characterized in that the booster
inlet line (58) is connected to a condenser {24)
of the refrigeration unit (12) for receiving re-
frigerant vapor therefrom.

6. A method of controlling booster type
refrigeration machine {10) used to simul-
taneously satisfy a cooling load and a heating
load, the method comprising the steps of com-
pressing refrigerant vapor and discharging the
compressed refrigerant to a high pressure side
{B4) of a refrigeration circuit (12); condensing a
portion of the compressed refrigerant; passing a
portion of refrigerant vapor from the high pres-
sure side (54) of the refrigeration circuit (12)
through a heating circuit (14); compressing re-
frigerant vapor passing through the heating cir-
cuit (14); passing said refrigerant vapor in heat
transfer relation with a heat transfer fluid to
heat the fluid and condense the refrigerant
vapor; and returning the condensed refrigerant
to the refrigerant circuit, characterized by the
step of reducing the quantity of refrigerant
further compressed in the heating circuit when
the pressure of refrigerant in the high pressure
side {54) of the refrigeration circuit (12) falls
below a first predetermined vaiue.

7. The method as defined by claim 6 charac-
terized in that the reducing step includes the
step of sensing the pressure in the high pres-
sure side (b4) of the refrigeration circuit (12);
and decreasing the flow of refrigerant through
the heating circuit (14) when the sensed pres-
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sure falls below the first predetermined value.

8. The method as defined by claim 7 further
characterized by the step of stabilizing the
quantity of refrigerant further compressed when
the pressure in the high pressure side (54) of
the refrigeration circuit {12} falls below a
second predetermined value greater than the
first predetermined value.

9. The method as defined by claim 8 charac-
terized in that the stabilizing step includes the
steps of sensing the pressure in the high pres-
sure side (54) of the refrigeration circuit {(12);
and stabilizing the flow of refrigerant through
the heating circuit (12) when the sensed pres-
sure falls below the second predetermined
value.

Revendications

1. Un appareil (10) pour satisfaire des be-
soins de chauffage et de refroidissement com-
portant un circuit de refroidissement pour satis-
faire les besoins de refroidissement et compre-
nant un ensemble de réfrigération mécanique
(12) ayant un cdté haute pression (54) et un
cOté basse pression (56}, et un circuit de chauf-
fage (14) pour satisfaire les besoins de chauf-
fage et comprenant un surcompresseur (26)
pour comprimer de la vapeur de fluide frigori-
géne, une conduite d'entrée {58) du surcom-
presseur pour transporter de la vapeur de fluide
frigorigéne depuis le cdté haute pression (54) de
I'ensemble de réfrigération (12} jusqu’au sur-
compresseur (26) afin qu’elle y soit davantage
comprimée, un condenseur {30) de récupéra-
tion de chaleur pour faire circuler la vapeur de
fluide frigorigéne provenant du surcompres-
seur (26) dans une relation d'échange de
chaleur avec un fluide d’échange de chaleur afin
de chauffer ce fluide et condenser ia vapeur de
fluide frigorigéne, des moyens de retour (64,
66) pour retourner le fluide frigorigéne con-
densé du condenseur {30) de récupération de
chaleur a I'ensemble de réfrigération (12) et des
moyens de commande (36, 38, 68) pour faire
varier {e débit de vapeur qui s'écoule a travers le
surcompresseur (26); caractérisé en-ce que les
moyens de commande (36, 38, 68) sont congus
pour réduire le débit de vapeur s'écoulant a
travers le surcompresseur (26) lorsque la pres-
sion régnant dans le cdté haute pression de I'en-
semble de réfrigération (12} tombe au-dessous
d'une premiére valeur prédéterminée.

2. L'appareil {10) tel que défini par la re-
vendication 1, caractérisé, en outre, en ce que
les moyens de commande {36, 38, 68) com-
prennent une vanne (36) pour régler le débit de
vapeur qui s’écoule a travers le surcompresseur
(26); un détecteur {38) pour détecter la pres-
sion de vapeur qui régne dans le cOté haute
pression (54) de l'ensemble de réfrigération
(12); et des moyens de positionnement (68) re-
liés a la vanne (36) et au détecteur (38) pour
régler la vanne (36) afin de diminuer le débit de
vapeur s'écoulant 3 travers le surcompresseur
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(26) lorsque la pression régnant dans le coté
haute pression {54) de |'ensemble de réfrigéra-
tion (12) tombe au-dessous de la premiére
valeur prédéterminée.

3. L'appareil (10) tel que défini par la re-
vendication 2, caractérisé, en outre, en ce que
les moyens de positionnement (68} sont congus
pour empécher la vanne (36) d'accroftre le débit
de vapeur s'écoulant a travers le surcompres-
seur (26) lorsque la pression régnant dans le
cOté haute pression (54) de I'ensemble de
réfrigération (12) tombe au-dessous d'une
seconde valeur prédéterminée supérieure a la
premiére valeur prédéterminée.

4. L'appareil (10) tel que défini par la reven-
dication 3, caractérisé, en outre, en ce que le
détecteur de pression (38) comprend un pre-
mier manocontacteur (40) pour actionner les
moyens de positionnement (68) afin de dé-
placer la vanne (36) de maniére & diminuer le
débit de vapeur s'écoulant a travers le surcom-
presseur (26) lorsque la pression régnant du
cdté haute pression (54) de l'ensemble de
réfrigération (12) tombe au-dessous de la pre-
miére valeur prédéterminée; et un second
manocontacteur (42) pour empécher les
moyens de positionnement (68) d'ouvrir la
vanne (36) lorsque ia pression régnant du coté
haute pression (54) de 'ensemble de réfrigéra-
tion (12) tombe au-dessous de la seconde
valeur prédéterminée.

5. L'appareil {10) tel que défini par la re-
vendication 2 ou 4, caractérisé, en outre, en ce
que la conduite d'entrée (58) du surcompres-
seur est raccordée & un condenseur (24) de I'en-
semble de réfrigération (12) pour en recevoir de
la vapeur de fiuide frigorigéne.

6. Un procédé pour commander une machine
de réfrigération (10) du type & surcompresseur
utilisée pour satisfaire simultanément une
charge de refroidissement et une charge de
chauffage, le procédé comprenant les étapes
qui consistent 3 comprimer de la vapeur de
fluide frigorigéne et a refroidir le fluide frigori-
géne dans un cdté haute pression (54} d'un cir-
cuit de réfrigération (12); a condenser une
partie du fluide frigorigene comprimée; a en-
voyer une partie de la vapeur de fluide frigori-
géne provenant de la partie haute pression (54)
du circuit de réfrigération (12) dans un circuit de
chauffage (14); 8 comprimer la vapeur de fluide
frigorigéne circulant dans le circuit de chauf-
fage (14); a faire circuler ladite vapeur de fluide
frigorigéne dans une relation d'échange de
chaleur avec un fluide d'échange de chaleur
pour chauffer ce fluide et condenser la vapeur
de fluide frigorigéne; et & retourner le fluide
frigorigéne condensé au circuit de réfrigération,
caractérisé par I'étape qui consiste & réduire la
quantité de fluide frigorigéne qui est & nouveau
comprimée dans le circuit de chauffage lorsque
la pression de fluide frigorigéne régnant dans le
cOté haute pression (54) du circuit de réfrigéra-
tion {12) tombe au-dessous d'une premiére
valeur prédéterminée.
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7. Le procédé tel que défini par ia revendi-
cation 6, caractérisé en ce que I'étape de réduc-
tion comporte I'étape qui consiste 3 détecter la
pression qui réegne dans le c6té haute pression
{64} du circuit de réfrigeration (12); et a dimi-
nuer le débit de fluide frigorigéne qui s'écouie
dans le circuit de chauffage (14) lorsque la
pression détectée tombe au-dessous de la pre-
miére valeur prédéterminée.

8. Le procédé tel que défini par la revendi-
cation 7, caractérisé par |'étape qui consiste a
stabiliser la quantité de fluide frigorigene qui est
4 nouveau comprimée lorsque la pression qui
régne dans le c6té haute pression (54) du cir-
cuit de réfrigération (12) tombe au-dessous
d’'une seconde valeur prédéterminée supérieure 3
la premiére valeur prédéterminée.

9. Le procédé tel que défini par la revendi-
cation 8, caractérisé en ce que ['‘étape de
stabilisation comporte les étapes qui consiste a
détecter la pression qui régne dans le coté
haute pression (54} du circuit de réfrigération
(12); et a stabiliser le débit de fluide frigorigéne
qui s’écoule dans le circuit de chauffage (12)
lorsque la pression détectée tombe au-dessous
de la seconde valeur prédéterminée.

Patentanspriiche

1. Vorrichtung (10) zum Befriedigen eines
Waérmeund Kéltebedarfs mit einem zum Be-
friedigen des Kaitebedarfs dienenden Kiihl-
system, das eine mechanische Kaltemaschine
(12) mit einer Hochdruckseite (54) und einer
Niederdruckseite (56) besitzt, und einem zum
Befriedigen des Warmebedarfs dienenden Heiz-
system (14) mit einemn Zusatzverdichter {26)
zum Verdichten von Kéitemitteldampf, einer Zu-
satzverdichterzuleitung (58) zum Zufiihren von
Kéltemitteldampf von der Hochdruckseite (54)
der Kéitemaschine (12) zu dem Zusatzver-
dichter (26) zur weiteren Verdichtung darin,
einem Warmerlickgewinnungskondensator (30}
zum Filhren von von dem Zusatzverdichter (26)
kommendem Kaltemitteldampf in Warmeiber-
tragungsbeziehung mit einem Warmeiiber-
tragungsmedium, so dal® dieses erwarmt und
der Kéltemitteldampf kondensiert wird, einer
Rickfihreinrichtung (64, 66) zum Zuriick-
fihren von kondensiertem Kéitemittel von dem
Waérmeriickgewinnungskondensator (30) zu der
Kéltemaschine (12) und einer Steuereinrich-
tung (36, 38, 68) zum Verdndern des Dampf-
stroms durch den Zusatzverdichter (26), da-
durch gekennzeichnet, dal® die Steuereinrich-
tung (36, 38, 68) so ausgebildet ist, daB sie den
Dampfstrom durch den Zusatzverdichter (26)
herabsetzt, wenn der Druck in der Hochdruck-
seite der Kaltemaschine (12) unter einen ersten
vorherbestimmten Wert sinkt.

2. Vorrichtung (10) nach Anspruch 1, da-
durch gekennzeichnet, da® die Steuereinrich-
tung (36, 38, 68) ein Ventil (36) zum Regulieren
des Dampfstroms durch den Zusatzverdichter
(26), einen Sensor (38) zum Messen des
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Dampfdruckes in der Hochdruckseite (54) der
Kéitemaschine (12) und ein mit dem Ventil {36)
und dem Sensor (38) verbundenes Stellgiied
{68) aufweist, das dazu dient, das Ventil (36) im
Sinne einer Verminderung des Dampfstroms
durch den Zusatzverdichter (26) zu verstellen,
wenn der Druck in der Hochdruckseite (54) der
Kéitemaschine (12) unter den ersten vorher-
bestimmten Wert féllt.

3. Vorrichtung (10) nach Anspruch 2, da-
durch gekennzeichnet, daR das Steliglied (68)
so ausgebildet ist, da® es verhindert, daR® das
Ventil (36) den Dampfstrom durch den Zusatz-
verdichter (26) erhdht, wenn der Druck in der
Hochdruckseite (54) der Kéaltemaschine (12)
unter einen zweiten vorherbestimmten Wert
fallt, der hoher ist als der erste vorher-
bestimmte Wert.

4, Vorrichtung (10) nach Anspruch 3, da-
durch gekennzeichnet, daR der Drucksensor
(38) einen ersten Druckschalter (40) besitzt, der
dazu dient, das Stellgiied (68) derart zu beté-
tigen, da® er das Ventil {36) im Sinne einer Ver-
minderung des Dampfstroms durch den Zu-
satzverdichter (26) bewegt, wenn der Druck in
der Hochdruckseite (54) der Kéltemaschine (12)
unter den ersten vorherbestimmten Wert fallt,
und einen zweiten Druckshaiter {42), der dazu
dient, ein Offnen des Ventils {(36) durch das
Stellglied (68} zu verhindern, wenn der Druck in
der Hochdruckseite {54) der Kéitemaschine (12)
unter den zweiten vorherbestimmten Wert félit.

5. Vorrichtung {10) nach Anspruch 2 oder 4,
dadurch gekennzeichnet, dald die Zusatzver-
dichterzuleitung (568) mit einem Kondensator
(24) der Kaltemaschine (12) zum Empfang von
Kaltemitteldampf von dem Kondensator ver-
bunden ist.

6. Verfahren zur Steuerung einer Verdichter-
Kéltemaschine (10) zum gleichzeitigen Be-
friedigen eines Kalteverbrauchers und eines
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Wairmeverbrauchers, in dem Kaitemitteldampf
verdichtet und der verdichtete Kaéltemittel-
dampf der Hochdruckseite (54) eines Kiihl-
systems (12) zugefGhrt wird, ein Teil des ver-
dichteten Kéltemittels kondensiert wird, ein Teil
des Kaltemitteldampfes von der Hochdruck-
seite (64) des Kiitesystems (12) durch ein
Heizsystem (14) geflihrt wird, der Kaltemittel-
dampf in einer Warmeiibertragungsbeziehung
mit einem Wérmedibertragungsmedium gefiihrt
wird, um dieses zu erwdrmen und den Kailte-
mitteldampf zu kondensieren, und der konden-
sierte Kéltemitteldampf zu dem Kihisystem zu-
riickgefiihrt wird, dadurch gekennzeichnet, daf
die Menge des in dem Heizsystem weiterver-
dichteten Kéitemitteis vermindert wird, wenn der
Druck des Kaéltemittels in der Hochdruckseite
(54) des Kiihisystems (12) unter einen ersten
vorherbestimmten Wert filit. .

7. Verfahren nach Anspruch 6, dadurch ge-
kennzeichnet, dal® zum Vermindern der Kélte-
mittelmenge der Druck in der Hochdruckseite
(54) des Kiihlsystems (12) gemessen und der
Strom des durch das Heizsystem (14) tretenden
Kéitemittels vermindert wird, wenn der ge-
messene Druck unter den ersten vorher-
bestimmten Wert fallt.

8. Verfahren nach Anspruch 7, dadurch ge-
kennzeichnet, dal die Menge des weiterver-
dichteten Kaltemittel konstantgehaiten wird,
wenn der Druck in der Hochdruckseite (54) des
Kihlsystems {12) unter einen zweiten vorher-
bestimmten Wert fiilt, der hdher ist als der erste
vorherbestimmte Wert.

9. Verfahren nach Anspruch 8, dadurch ge-
kennzeichnet, da® zum Konstanthalten der
Druck in der Hochdruckseite (54) des Kihl-
systems {12) gemessen und der Strom des
Kéltemittels durch das Heizsystem (12) kon-
stantgehalten wird, wenn der gemessene Druck
unter den zweiten vorherbestimmten Wert filit.
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