
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
97

8 
69

5
B

1
*EP000978695B1*
(11) EP 0 978 695 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
06.10.2004 Bulletin 2004/41

(21) Application number: 99113645.8

(22) Date of filing: 14.07.1999

(51) Int Cl.7: F25B 15/02, F25B 49/04

(54) Absorption type refrigerating apparatus

Absorptionskältegerät

Appareil frigorifique à absorption

(84) Designated Contracting States:
DE FR GB IT NL

(30) Priority: 03.08.1998 JP 21891598

(43) Date of publication of application:
09.02.2000 Bulletin 2000/06

(73) Proprietor: HONDA GIKEN KOGYO KABUSHIKI
KAISHA
Minato-ku Tokyo (JP)

(72) Inventors:
• Yuri, Nobuyuki

4-1 Chuo,1-chome, Wako-shi, Saitama (JP)

• Kayanuma, Hidetaka
4-1 Chuo,1-chome, Wako-shi, Saitama (JP)

• Ishikawa, Mitsuru
4-1 Chuo,1-chome, Wako-shi, Saitama (JP)

• Takaishi, Toshimitsu
4-1 Chuo,1-chome, Wako-shi, Saitama (JP)

(74) Representative: HOFFMANN - EITLE
Patent- und Rechtsanwälte
Arabellastrasse 4
81925 München (DE)

(56) References cited:
EP-A- 0 054 719 EP-A- 0 849 548
DE-A- 3 207 234 US-A- 2 392 894
US-A- 4 237 701 US-A- 4 706 464



EP 0 978 695 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to an absorption
type refrigerating apparatus and particularly to an ab-
sorption type refrigerating apparatus capable of main-
taining the purity of a refrigerant liquid held in the evap-
orator to an appropriate level.

Description of the Related Art

[0002] EP-A-0 849 548 discloses the features in com-
bination in the preamble of claim 1. In an absorption type
refrigerant apparatus, the absorbent solution absorbs
refrigerant vapor in the absorber thus being diluted. The
diluted absorbent solution (diluted solution) is then con-
veyed to the regenerator where it releases the refriger-
ant and its concentration is increased. The absorbent
solution at a higher concentration is returned back to the
absorber. The refrigerant vapor extracted from the ab-
sorbent solution is condensed in the condenser and
turned to a refrigerant liquid which is then conveyed to
the evaporator. The refrigerant liquid conveyed to the
evaporator is high in the purity but still contains a trace
of the absorbent. The absorbent may be accumulated
during a long-run of the operation and gradually decline
the purity of the refrigerant liquid in the evaporator.
[0003] For avoiding declination of the purity of the re-
frigerant liquid, it is commonly practiced to withdraw a
predetermined amount of the refrigerant liquid in the
evaporator and convey it together with the diluted solu-
tion to the regenerator. In that case, the more the pre-
determined amount of the refrigerant liquid in the evap-
orator, the higher the purity of the refrigerant liquid is
gained. However, increasing the predetermined amount
of the refrigerant liquid to be withdrawn may lower the
efficiency of the operation. As the refrigerant liquid ac-
cumulated by consumption of energy for the absorption
has been added again to the absorbent solution, the loss
of heat (particularly, latent heat) increases.
[0004] For minimizing the heat loss, it is proposed that
the refrigerant liquid withdrawn from the evaporator is
transferred to a rectifier involved in upper part of the re-
generator where it is dropped down from the upper end
to regain its purity. In that case, the refrigerant liquid is
used as a vapor/liquid contact fluid required for the re-
fining. This minimizes the heat loss and increases the
efficiency of use of the refrigerant liquid as a primary
agent for the absorption type refrigeration. Consequent-
ly, the thermal efficiency of the absorption type refriger-
ating system can be increased. The concentration of the
absorbent solution may vary depending on the ambient
conditions and the degree of load. Accordingly, if the
supply of the refrigerant liquid as the vapor/liquid con-
tact fluid is not properly controlled in response to a
change in the concentration of the absorbent solution,
the purity of the refrigerant vapor at the top of the rectifier
will worsen. For overcoming this problem, it is known to
detect the purity of the refrigerant liquid in the evapora-

tor and adjust the supply of the vapor/liquid contact fluid.
For example, when the boiling point of the refrigerant
liquid in the evaporator is examined and its rise is de-
tected, it is apparent that the purity of the refrigerant liq-
uid worsen.
[0005] However, in assuming the deterioration of the
purity of the refrigerant liquid from the rise of its boiling
point, the supply of the vapor/liquid contact fluid is con-
trolled only after deteriorate the purity of the refrigerant.
This delay of action hardly ensures the accurate con-
trolling over the supply. Also, the detection of the rise of
the boiling point requires monitoring of both the temper-
ature and the pressure in the evaporator, hence making
the controlling procedure complex.
[0006] It is an object of the present invention to pro-
vide an absorption type refrigerating apparatus which
has less delay of time during the controlling over the
supply of a vapor/liquid contact fluid and can maintain
the purity of a refrigerant liquid held in the evaporator to
an appropriate level with a simple construction.
[0007] In an absorption type refrigerating apparatus
according to the present invention there is provided an
absorption type refrigerating apparatus comprising:

an evaporator for storing a refrigerant liquid;
an absorber for storing an absorbent solution which
includes an absorbent for absorbing a vapor of the
refrigerant liquid generated in the evaporator;
a regenerator for receiving and heating up a portion
of the absorbent solution to extract the refrigerant
vapor from the absorbent solution;
a rectifier for rectifying the refrigerant vapor extract-
ed in the regenerator;
a condenser for condensing and feeding the refrig-
erant vapor rectified by the rectifier to the evapora-
tor;
a conduit for conveying a portion of the refrigerant
vapor from the evaporator to the upper part of the
rectifier for use as a vapor/liquid contact fluid in the
rectifier;
a refrigerant liquid flow controlling means for in-
creasing or decreasing the flow of the refrigerant liq-
uid conveyed to the rectifier; and
a controller, and

characterized by: further including a temper-
ature sensor

for detecting the temperature of the refriger-
ant vapor rectified in the rectifier, wherein
the controller is responsive to a change in the tem-
perature detected by the temperature sensor, which
delivers a flow increase command to the refrigerant
liquid flow controlling means when the temperature
detected by the temperature sensor is higher than
a reference temperature level and a flow decrease
command to the refrigerant liquid flow controlling
means when the temperature is not higher than the
reference temperature level.
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[0008] According to the above feature, the refrigerant
with a higher purity to be conveyed to the rectifier can
increase the purity of the refrigerant vapor to a higher
level upon contacting with the refrigerant vapor. The re-
frigerant liquid flow controlling means is adapted for in-
creasing or decreasing the supply of the refrigerant liq-
uid to the rectifier in response to a change in the tem-
perature at the top of the rectifier which is equal to the
temperature of the refrigerant vapor. It is proved by the
inventors through a series of experiments that the higher
the temperature of the refrigerant vapor at the top of the
rectifier, the more the purity of the refrigerant vapor is
deteriorated. Referring to the result of the experiments,
we, inventors, provide means for recovering and main-
taining the purity of the refrigerant vapor to an appropri-
ate level by increasing the supply of the refrigerant liquid
from the evaporator when the temperature of the refrig-
erant vapor is higher.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a functional block diagram of a feature of
an air-conditioning system showing an embodiment
of the present invention;
Fig. 2 is a circuitry block diagram of the air-condi-
tioning system according to the embodiment of the
present invention; and
Fig. 3 is a diagram showing the relationship be-
tween the temperature and the purity of a refrigerant
vapor at the top of a rectifier.

[0010] A preferred embodiment of the present inven-
tion will be described in more detail referring to the ac-
companying drawings. Fig. 2 is a block diagram showing
a primary part of an absorption refrigerating/heating ap-
paratus of the embodiment of the present invention. An
evaporator 1 accommodates a refrigerant of fluoride al-
cohol, such as trifluoroethanol (TFE), while an absorber
2 accommodates a solution of DMI derivative, such as
dimethyl-imidazolidinon, which contains an absorbent.
The refrigerant is not limited to fluoride alcohol but may
be an appropriate agent of which the nonfreezing range
is wide. The solution is not limited either to the DMI de-
rivative and it may be any other absorbent solution
which is wide in the nonfreezing range, being higher
than TFE in atmospheric temperature boiling point and
having an enough power to absorb TFE.
[0011] The evaporator 1 and the absorber 2 are fluidly
communicated to each other by a (refrigerant) vapor
passage 5. When the evaporator 1 is kept under a low
pressure condition of e.g. 40 mbar (30 mmHg), the re-
frigerant is vapoized therein and moves via the vapor
passage 5 into the absorber 2, as denoted by the dou-
ble-line arrows. The refrigerant vapor is then absorbed
by the absorbent in the absorber 2 thus causing an ab-
sorption freezing action.

[0012] A cooler 18 is provided for heating and evap-
orating a remaining mist (of the refrigerant) in the refrig-
erant vapor and for decreasing the temperature of the
refrigerant received from the condenser 9.
[0013] When a burner 7 is lit to heat up a regenerator
3 for increasing the concentration of the absorbent so-
lution in the absorber 2, the absorbent absorbs the re-
frigerant vapor in the absorber 2 and the evaporation of
the refrigerant in the evaporator 1 is accelerated hence
cooling down the interior of the evaporator 1 with the
latent heat of the refrigerant evaporation. The burner,
the regenerator, and the concentration of the absorbent
solution will be described later in more detail. A tube 1a
for passing a chilled water is mounted to run through the
evaporator 1 by using a pump P4. The tube 1a is con-
nected at one end (the exit side in the embodiment
shown) to the No.1 opening of a first four-way valve V1
and at the other end (the entrance side in the embodi-
ment) to the No.1 opening of a second four-way valve
V2. The refrigerant is fed by the action of a pump P1 to
a spraying means 1b mounted in the evaporator 1 for
being sprayed over the tube 1a in which the chilled water
runs. The refrigerant deprives the chilled water in the
tube 1a of heat and turns to a vapor which passes via
the vapor passage 18 into the absorber 2. Consequent-
ly, the temperature of the chilled water is more declined.
[0014] The refrigerant in the evaporator 1 is driven by
the pump P1 to the spraying means and, as will be de-
scribed later, its portion is passed through the filter 4 and
transferred to the rectifier 6 as a vapor/liquid contact flu-
id (referred to as a bleed hereinafter). A flow control
valve V5 is provided between the evaporator 1 and the
filter 4. The flow control valve V5 may be arranged with
its opening switched between two, large and small,
steps for varying the supply of the bleed. The chilled wa-
ter running in the tube 1a may preferably be either an
ethylene glycol or propylene glycol water solution.
[0015] As the refrigerant vapor is absorbed by the so-
lution in the absorber 2, the absorption heat increases
the temperature of the solution. The lower the temper-
ature and the-higher the concentration of the solution,
the greater the absorbing capability of the solution will
be. For attenuating the temperature increase of the so-
lution, a tube 2a is provided in the absorber 2 for passing
a flow of cooling water. The tube 2a is connected at one
end (the exit side in the embodiment shown) via a con-
denser 9 and a pump P3 to the No.2 opening of the first
four-way valve V1 and at the other end (the entrance
side) to the No.2 opening of the second four-way valve
V2. Preferably, the cooling water running along the tube
2a is the same as the chilled water which runs across
the tube 1a in properties or constitution.
[0016] The absorbent solution is fed by the action of
the pump P2 to a spraying means 2b mounted in the
absorber 2 for being sprayed over the tube 2a. Conse-
quently, the solution is cooled down by the cooling water
running along the tube 2a. Simultaneously, the cooling
water deprives the solution of heat and its temperature
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will increase. As the solution in the absorber 2 has ab-
sorbed the refrigerant vapor, the concentration of the ab-
sorbent drops thus lowering the absorbing capability of
the solution.
[0017] The diluted solution which has absorbed the
refrigerant vapor in the absorber 2 is passed via a tube
7b and a control valve V3 to the rectifier 6 and the re-
generator 3 by the pump P2. The regenerator 3 is pro-
vided with the burner 7 for heating up the diluted solu-
tion. The burner 7 may be a gas burner or any other
heating means. The solution is heated by the burner 7
and the concentration of the absorbent is increased as
the refrigerant vapor is separated. The resultant (con-
centrated) solution is returned via a tube 7a and a con-
trol valve V4 to the absorber 2 where it is sprayed over
the tube 2a by the spraying means 2b and pump P2.
[0018] The refrigerant vapor generated in the regen-
erator 3, when passing upward in the rectifier 6, comes
in direct contact with the absorbent solution falling down
therein and can thus release a remaining small amount
of the absorbent solution before it passes to the con-
denser 9. The refrigerant vapor is cooled down and liq-
uefied by the condenser 9. The refrigerant in a liquid
form is then passed through a tube 9b, a cooler 18, and
a reducing valve (flow valve) 11 and returned back to
the evaporator 1 for spraying from the spraying means
1b. The cooler 18 is a type of heat exchanger which
heats up a mist of the refrigerant in the vapor from the
evaporator 1 with the higher temperature refrigerant
from the condenser 9 for accelerating the evaporation
of the refrigerant mist and, on the other hand, cooling
down the relatively higher temperature refrigerant which
is then fed back to the evaporator 1.
[0019] Although the purity of the refrigerant fed back
from the condenser 9 is fairly high in the evaporator 1,
it may or must gradually be declined because a very
small amount of the absorbent in the circulated vapor is
accumulated during a long period of the cycle operation.
For recovering the purity of the refrigerant, a small por-
tion of the refrigerant from the evaporator 1 is sent
through the valve 5 and the filter 4 to the rectifier 6 where
it is mixed with the refrigerant vapor from the regenera-
tor 3. The filter 4 is used for preventing filler tubes of the
rectifier 6 from being fouled with dirt and/or rust in the
absorbent solution which may cause degradation of the
functional operation.
[0020] A heat exchanger 12 is provided in the middle
way of the tubes 7a and 7b which respectively connect
the absorber 2 and the rectifier 6. The absorbent solu-
tion at high concentration and high temperature which
runs along the tube 7a from the regenerator 3 is sub-
jected to a heat exchanging action in the heat exchanger
12 with the diluted solution which runs along the tube
7b from the absorber 2, hence being cooled before it is
fed to the absorber 2 where it is sprayed. In reverse, the
diluted solution is preheated by the action of the heat
exchanger 12 and passed to the rectifier 6. This will
surely improve the thermal efficiency in the apparatus.

In addition, another heat exchanger (not shown) may be
provided for transferring heat from the concentrated so-
lution to the cooling water which runs along the tube 2a
from the absorber 2 or the condenser 9. Accordingly, the
temperature of the concentrated solution returned to the
absorber 2 will be reduced further while the temperature
of the cooling water will be increased.
[0021] A sensible heat exchanger 14 is also provided
with a tube 4a for heat exchange between the cooling
water or the chilled water and the outside air and an in-
door unit 15 is provided with a tube 3a. The tubes 3a
and 4a are connected at one end (the entrance side in
the embodiment shown) to the No.3 and No.4 openings
of the first four-way valve V1, respectively, and at the
other end (the exit side) to the No.3 and No.4 openings
of the second four-way valve V2, respectively. The in-
door unit 15 is located in a room to be cooled or heated
and includes a fan 10 used in common for blowing out
either cooling air and heating air from its blowing window
(not shown). The sensible heat exchanger 14 is normal-
ly placed in the outdoor and includes a fan 19 for forcedly
exchanging of heat with the outside air.
[0022] The evaporator 1 is provided with a level sen-
sor L1 for detecting the amount of the refrigerant and a
temperature sensor T1 for detecting the temperature of
the refrigerant. The absorber 2 is equipped with a level
sensor L2 for detecting the amount of the solution. The
condenser 9 is provided with a level sensor L9 for de-
tecting the amount of condensed refrigerant, a temper-
ature sensor T9 for detecting the temperature of the re-
frigerant, and a pressure sensor PS9 for detecting the
pressure in the condenser 9.
[0023] The sensible heat exchanger 14 is provided
with a temperature sensor T14 for detecting the temper-
ature of the outside air, the indoor unit 15 is provided
with a temperature sensor T15 for detecting the temper-
ature of a room which is air-conditioned, and the regen-
erator 3 is provided with a temperature sensor T3 for
detecting the temperature of the solution. A temperature
sensor T6 for detecting an atmosphere temperature or
the temperature of refrigerant vapor rectified by the rec-
tifier 6 is provided at the top of the rectifier 6.
[0024] In the cooling operation, the first and the sec-
ond four-directional valves V1 and V2 are actuated so
that their No. 1 and No. 2 openings communicate with
the No. 3 and No. 4 openings respectively. This allows
the chilled water cooled down by spraying the refrigerant
over the conduit 1a to run into the conduit 3a of the in-
door unit 15 for cooling the room.
[0025] In the heating operation, the first V1 and the
second four-directional valve V2 are switched so that
their No. 1 and No. 2 openings communicate with the
No. 4 and No. 3 openings respectively. This allows the
cooling water heated up in the conduit 2a to be driven
by the pump P3 into the conduit 3a of the indoor unit 15
for heating the room.
[0026] When the temperature of the outside air drops
down to an extreme level during the heating operation,
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pumping the heat from the outside air by the sensitive
heat exchanger 14 becomes difficult hence declining the
heating capability. For compensation, a return passage
9a and an open/close valve 17 are provided in a com-
bination for bypassing between the condenser 9 and the
regenerator 3 (or the rectifier 6). As the pumping the
heat from the outside air has become hard, the absorp-
tion and refrigeration cycle is ceased and the vapor gen-
erated by the regenerator 3 is circulated to and from the
condenser 9. In the condenser 9, the heat produced with
the burner 7 is efficiently transferred by the direct heat-
up operation to the cooling water in the conduit 2a, thus
improving the heating capability.
[0027] The control of the bleed conveyed from the
evaporator 1 to the rectifier 6 is now explained. The con-
centration of the diluted liquid supplied from the absorb-
er 2 to the regenerator 3 is varied depending on the am-
bient conditions and the loads exerted on. Accordingly,
for maintaining the purity of the refrigerant vapor to an
appropriate level at the top of the rectifier 6, it is neces-
sary to adjust the supply of the bleed to the rectifier 6 in
response to a change in the diluted solution.
[0028] Examining the relation between the diluted so-
lution and the purity of the refrigerant vapor at the top
of the rectifier 6 and between the diluted solution and
the temperature of the refrigerant vapor at the top of the
rectifier 6, we, the inventors, proved through a series of
experiments that the temperature and the purity of the
refrigerant vapor are very closely related to each other.
More specifically, the lower the purity of the refrigerant
vapor, the higher the temperature of the refrigerant va-
por was increased. In the embodiment, the temperature
sensor T6 is used for detecting the temperature of the
refrigerant vapor and when the temperature is higher
than a reference degree, the supply of the bleed is in-
creased.
[0029] The result of experimental measurements on
the relationship between the temperature and the purity
of the refrigerant vapor is first explained. Fig. 3 is a di-
agram showing the relationship between the tempera-
ture T and the purity P of the refrigerant vapor and the
concentration D of the diluted solution which all are
measured at the top of the rectifier 6, where the supply
of the diluted solution to the regenerator 3 and the sup-
ply of the bleed to the rectifier 6 were constant. As
shown, the concentration D of the diluted solution is a
degree of density of the refrigerant in the solution. The
characteristic profile A indicates the relation between
the temperature T of the refrigerant vapor and the con-
centration D of the diluted solution and the characteristic
profile B indicates the relation between the purity P of
the refrigerant vapor and the concentration D of the di-
luted solution. Also, shown is the profile C representing
the relation between the temperature and the purity of
the refrigerant vapor calculated from the characteristic
profiles A and B.
[0030] The profile A indicates that the higher the con-
centration D of the refrigerant in the diluted solution, the

more the purity P of the refrigerant vapor is deteriorated.
The profile B shows that the higher the concentration of
the diluted solution, the higher the purity P of the refrig-
erant vapor is increased. The characteristic profile C de-
termined from the two profiles A and B indicates that the
lower the purity P of the refrigerant vapor, the higher the
temperature T of the refrigerant vapor is increased.
[0031] The supply of the bleed is controlled with the
above result. Fig. 1 is a block diagram illustrating a fea-
ture of a controller for controlling the supply of the bleed.
In the figure, a comparator 20 and a reference setting
unit 21 can be implemented by a microcomputer. The
temperature sensor T6 is mounted at the top of the rec-
tifier 6 and its detecting measurement T representing
the temperature of the refrigerant vapor at the top of the
rectifier 6 is given to the comparator 20. The reference
setting unit 21 contains a reference value Tref used for
determination by which the supply of the bleed is
switched to a large level or a small level. The reference
value Tref has a dead zone. Upon receiving the refer-
ence value Tref, the comparator 20 examines whether
the temperature T of the refrigerant vapor is higher or
lower than the reference value Tref.
[0032] When the temperature T of the refrigerant va-
por is higher than the reference value Tref, a switch sig-
nal s1 is fed to the flow control valve V5. When the tem-
perature is not higher, the lower, a switch signal s2 is
given to the same. The flow control valve V5 sets its
opening to a large flow mode responding to the switch
signal s1 and to a small flow mode responding to the
switch signal s2. In other words, when the temperature
of the refrigerant vapor is higher than the reference val-
ue Tref, the supply of the bleed is increased. When the
temperature T of the refrigerant vapor is not higher than
the reference value Tref, the supply of the bleed is de-
creased. Accordingly, the purity of the refrigerant vapor
can be maintained to an appropriate level by controlling
the supply of the bleed in response to the temperature
T of the refrigerant vapor.
[0033] It is understood that the flow control valve V5
is not limited to such a two-step control type as switching
between two different flows but of a three or more step
control type or a continuously flow adjusting type will be
used with equal success. Also, the flow of the refrigerant
liquid may be controlled by not only the opening of the
valve but also the revolution of the pump P1 for pumping
the refrigerant from the evaporator 1. In the latter case,
the flow control valve is replaced with an orifice. More-
over, the temperature T of the refrigerant vapor may be
detected not at the top of the rectifier 6 but in the conduit
located midway between the rectifier 6 and the condens-
er 9. This also calculates the relationship between the
temperature T and the purity P of the refrigerant vapor
and can hence control the supply of the bleed.
[0034] According to the present invention, the flow of
the bleed or the refrigerant liquid supplied to the rectifier
is controlled in response to the temperature measured
at the top of the rectifier. Therefore, the action of main-
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taining the purity of the refrigerant liquid to an appropri-
ate level can be performed at a higher response speed
than that in the manner of controlling the flow of the
bleed from detecting the purity of the refrigerant in the
evaporator. Since the purity of the refrigerant vapor is
identified from the measurements of the temperature
sensors, the overall controlling action will be simplified.

Claims

1. An absorption type refrigerating apparatus compris-
ing:

an evaporator (1) for storing a refrigerant liquid;

an absorber (2) for storing an absorbent solu-
tion which includes an absorbent for absorbing
a vapor of the refrigerant liquid generated in the
evaporator (1);

a regenerator (3) for receiving and heating up
a portion of the absorbent solution to extract the
refrigerant vapor from the absorbent solution;

a rectifier (6) for rectifying the refrigerant vapor
extracted in the regenerator (3);

a condenser (9) for condensing and feeding the
refrigerant vapor rectified by the rectifier (6) to
the evaporator (1);

a conduit (1c) for conveying a portion of the re-
frigerant vapor from the evaporator (1) to the
upper part of the rectifier (6) for use as a vapor/
liquid contact fluid in the rectifier (6);

a refrigerant liquid flow controlling means for in-
creasing or decreasing the flow of the refriger-
ant liquid conveyed to the rectifier (6); and

a controller (20), and

characterized by: further including a temperature
sensor (T6) for detecting the temperature of the re-
frigerant vapor rectified in the rectifier (6), wherein
the controller is responsive to a change in the tem-
perature detected by the temperature sensor (T6),
which delivers a flow increase command to the re-
frigerant liquid flow controlling means when the
temperature detected by the temperature sensor
(T6) is higher than a reference temperature level
and a flow decrease command to the refrigerant liq-
uid flow controlling means when the temperature is
not higher than the reference temperature level.

2. An absorption type refrigerating apparatus accord-
ing to claim 1, wherein the increase or decrease of

the flow with the refrigerant liquid flow controlling
means is implemented by controlling the revolution
of a pump provided for pumping up the refrigerant
liquid from the evaporator (1) to the rectifier (6).

3. An absorption type refrigerant apparatus according
to claim 1, wherein the increase or decrease of the
flow with the refrigerant liquid flow controlling
means is implemented by controlling the action of
a flow control valve (V5) provided across the con-
duit (1c) disposed for conveying the refrigerant liq-
uid from the evaporator (1) to the rectifier (6).

4. An absorption type refrigerant apparatus according
claim 1, wherein the temperature sensor (T6) is
mounted to the upper end of the rectifier (6) for de-
tecting the temperature of the internal atmosphere.

5. An absorption type refrigerant apparatus according
to claim 1, wherein the temperature sensor (T6) is
mounted between the rectifier (6) and the condens-
er (9) for detecting the temperature of the internal
atmosphere.

Patentansprüche

1. Eine Kühlvorrichtung des Absorptionstyps, umfas-
send:

einen Verdampfer (1) zum Speichern einer
Kühlmittel-Flüssigkeit;

einen Absorber (2) zum Speichern einer Ab-
sorptionsmittel-Lösung, welche ein Absorpti-
onsmittel zum Absorbieren eines in dem Ver-
dampfer (1) erzeugten Dampfes der Kühlmittel-
Flüssigkeit enthält;

einen Regenerator (3) zum Aufnehmen und Er-
wärmen eines Teils der Absorptionsmittel-Lö-
sung, um den Kühlmittel-Dampf von der Ab-
sorptionsmittel-Lösung zu extrahieren;

einen Rektifizierapparat (6) zum Rektifizieren
des Kühlmittel-Dampfes, der in dem Regene-
rator (3) extrahiert wird;

einen Kondensator (9) zum Kondensieren und
Zuführen des Kühlmittel-Dampfes, der durch
den Rektifizierapparat (6) rektifiziert wird, zu
dem Verdampfer (1);

eine Leitung (1c) zum Fördern eines Teils des
Kühlmittel-Dampfes von dem Verdampfer (1)
zu dem obersten Teil des Rektifizierapparates
(6) zur Verwendung als ein Dampf/Flüssigkeits-
Fluid in dem Rektifizierapparat (6);
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ein Kühlmittel-Flüssigkeitsströmungs-Kontroll-
mittel zum Erhöhen oder Reduzieren der Strö-
mung der Kühlmittel-Flüssigkeit, die zu dem
Rektifizierapparat (6) gefördert wird; und

eine Steuerung (20), und

gekennzeichnet durch:
des Weiteren beinhaltend einen Temperatursensor
(T6) zum Erfassen der Temperatur des Kühlmittel-
Dampfes, der in dem Rektifizierapparat (6) rektifi-
ziert wird, worin
die Steuerung auf eine Änderung in der Temperatur
anspricht, die durch den Temperatursensor (T6) er-
fasst wird, und die einen Strömungs-Erhöhungs-
Befehl zu dem Kühlmittel-Flüssigkeitsströmungs-
Kontrollmittel liefert, wenn die durch den Tempera-
tursensor (T6) festgestellte Temperatur höher als
ein Referenztemperaturniveau ist, und die einen
Strömungs-Reduzierungs-Befehl zu dem Kühlmit-
tel-Flüssigkeitsströmungs-Kontrollmittel liefert,
wenn die Temperatur nicht höher als das Referenz-
temperaturniveau ist.

2. Eine Kühlvorrichtung des Absorptionstyps nach An-
spruch 1, worin die Erhöhung oder Reduzierung der
Strömung mit dem Kühlmittel-Flüssigkeitsströ-
mungs-Kontrollmittel durch Kontrollieren der Dreh-
zahl einer Pumpe ausgeführt wird, die für ein Hoch-
pumpen der Kühlmittel-Flüssigkeit von dem Ver-
dampfer (1) zu dem Rektifizierapparat (6) sorgt.

3. Eine Kühlvorrichtung des Absorptionstyps nach An-
spruch 1, worin die Erhöhung oder Reduzierung der
Strömung mit dem Kühlmittel-Flüssigkeitssträ-
mungs-Kontrollmittel durch Kontrollieren der Betä-
tigung eines Strömungs-Stellventils (V5) ausge-
führt wird, das in der zum Befördern der Kühlmittel-
Flüssigkeit von dem Verdampfer (1) zu dem Rekti-
fizierapparat (6) eingerichteten Leitung (1c) vorge-
sehen ist.

4. Eine Kühlvorrichtung des Absorptionstyps nach An-
spruch 1, worin der Temperatursensor (T6) zum Er-
fassen der Temperatur der Innenatmosphäre an
dem obersten Ende des Rektifizierapparates (6)
angebracht ist.

5. Eine Kühlvorrichtung des Absorptionstyps nach An-
spruch 1, worin der Temperatursensor (T6) zum Er-
fassen der Temperatur der Innenatmosphäre zwi-
schen dem Rektifizierapparat (6) und dem Konden-
sator (9) angebracht ist.

Revendications

1. Dispositif de réfrigération du type à absorption

comprenant :

un évaporateur (1) destiné à stocker un liquide
réfrigérant;
un absorbeur (2) destiné à stocker une solution
d'absorbant qui comprend un absorbant desti-
né à absorber la vapeur du liquide réfrigérant
générée dans l'évaporateur (1) ;
un régénérateur (3) destiné à recevoir et à
chauffer une partie de la solution d'absorbant
pour extraire la vapeur du réfrigérant de la so-
lution d'absorbant ;
un rectificateur (6) destiné à rectifier la vapeur
du réfrigérant extraite dans le régénérateur (3) ;
un condenseur (9) destiné à condenser la va-
peur du réfrigérant rectifiée par le rectificateur
(6) et à la fournir à l'évaporateur (1);
une conduite (1c) destinée à transporter une
partie de la vapeur du réfrigérant depuis l'éva-
porateur (1) vers la partie supérieure du rectifi-
cateur (6) pour une utilisation comme fluide de
contact vapeur/liquide dans le rectificateur (6) ;
un moyen de commande du débit du liquide ré-
frigérant destiné à augmenter ou diminuer le
débit du liquide réfrigérant transporté vers le
rectificateur (6) ; et
un contrôleur (20), et

caractérisé par : le fait d'inclure en outre un
capteur de température (T6) pour détecter la tem-
pérature de la vapeur du réfrigérant rectifiée dans
le rectificateur (6), où

le contrôleur répond à un changement de la
température détectée par le capteur de températu-
re (T6), qui délivre une instruction d'augmenter le
débit au moyen de commande du débit du liquide
réfrigérant lorsque la température détectée par le
capteur de température (T6) est supérieure à un ni-
veau de température de référence et une instruction
de diminution du débit au moyen de commande du
débit du liquide réfrigérant lorsque la température
n'est pas supérieure au niveau de température de
référence.

2. Dispositif de réfrigération du type à absorption con-
forme à la revendication 1, dans lequel l'augmenta-
tion ou la diminution du débit par le moyen de com-
mande du débit du liquide réfrigérant est réalisée
en commandant la rotation d'une pompe prévue
pour pomper le liquide réfrigérant de l'évaporateur
(1) vers le rectificateur (6).

3. Dispositif de réfrigération du type à absorption-con-
forme à la revendication 1, dans lequel l'augmenta-
tion ou la diminution du débit par le moyen de com-
mande du débit du liquide réfrigérant est réalisée
en commandant l'actionnement d'une vanne de ré-
gulation de débit (V5) placée sur la conduite (1c)
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disposée pour transporter le liquide réfrigérant de-
puis l'évaporateur (1) vers le rectificateur (6).

4. Dispositif de réfrigération du type à absorption con-
forme à la revendication 1, dans lequel le capteur
de température (T6) est monté sur l'extrémité supé-
rieure du rectificateur (6) afin de détecter la tempé-
rature de l'atmosphère interne.

5. Dispositif de réfrigération du type à absorption con-
forme à la revendication 1, dans lequel le capteur
de température (T6) est monté entre le rectificateur
(6) et le condenseur (9) en vue de détecter la tem-
pérature de l'atmosphère interne.
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