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(54) SELF-DRIVEN THERMAL COMPRESSION HEAT PUMP REFRIGERATION METHOD

(67)  The present invention relates to a self-driving
heat compression-type heat pump refrigerating method.
According to the method, high-temperature steam is pre-
pared, with condensed heat generated by a heat com-
pression-type heat pumprefrigerating circulation system,
as a driving heat source for heat compression-type heat
pump refrigerating circulation system to drive the heat
compression-type heat pump refrigerating circulation

system. By consuming only a very small amount of elec-
tricity, the present invention can prepare the driving
steam by using condensing heat generated by refriger-
ating media steam. The heat generated during the circu-
lation of a system itself is used as a driving heat source,
realizing refrigerating and heating. The presentinvention
is highly efficient and energy-saving.
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Description
Technical Field

[0001] The present invention relates to a self-driving
heat compression-type heat pump refrigerating method,
belongingto the technical field of heat pump refrigeration.

Description of the Related Art

[0002] Common heat pump refrigerating methods in-
clude steam compression-type heat pump refrigeration,
absorption-type heat pump refrigeration, adsorption-type
heat pump refrigeration, etc., wherein the steam com-
pression-type heat pump refrigerating and absorption-
type heat pump refrigerating are most generally applied.
[0003] The steam compression-type heat pump refrig-
erating features a high heat ratio, but must consume a
lot of electricity as the driving energy source. The heat
compression-type heat pump refrigeration (absorption-
type refrigeration or adsorption-type refrigeration) can
employ a low-grade heat energy driving source, con-
sumes a small amount of the electricity, but has a low
heat ratio. When no waste heat is available for use, heat
compression-type heat pump refrigeration does not cre-
ate a lot of economic advantages in comparison with the
steam compression-type refrigeration. Practically, it is
impossible that the waste heat is found everywhere..

Detailed Contents of The Invention

[0004] The objective of the present invention is to pro-
vide an efficient and economical heat compression-type
heat pump refrigerating method. The problem to be
solved is to find a more economical and convenient heat
compressor driving method to enlarge the applicable
scope of the heat compression-type heat pump refriger-
ating method.

[0005] The technical solution employed by the present
invention: The present invention relates to a self-driving
heat compression-type heat pump refrigerating method.
According tothe method, a high-temperature heat source
is prepared, with condensed heat generated by a heat
compression-type heat pump refrigerating circulation
system, as a driving heat source for heat compression-
type heat pump refrigerating circulation system to drive
the heat compression-type heat pump refrigerating cir-
culation system to work, outputting heat energy while re-
frigerating.

[0006] The present invention has the following bene-
fits: the presentinvention uses the latent condensing heat
of the refrigerating media steam as the driving heat
source, does not need an external high-temperature driv-
ing heat source, reduces the consumption of the cooled
water during the condensing process, and can consume
a small amount of electricity to prepare the driving heat
source by using the latent condensing heat of the refrig-
erating media steam. The energy-saving effect is good.
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[0007] Further, the heat compression-type heat pump
refrigerating circulation system is an absorption-type
heat pump refrigerating circulation system.

[0008] Further, the absorption-type heat pump refrig-
erating circulation system consists of a working media
circulation system and a solution circulation system; the
working media circulation system is a circuit formed by
connecting a refrigerating working media terminal of a
generator, a steam compressor, a thermal source termi-
nal of the generator, a first throttle reducing valve, an
evaporator, an absorber, a solution pump, a solution heat
exchanger and the refrigerating working media terminal
of the generator in turn through pipes; the solution circu-
lation system is a circuit formed by connecting the ab-
sorber, the solution pump, the solution heat exchanger,
the generator, the solution heat exchanger and the ab-
sorber in turn through pipes; the heat pump refrigerating
circulation system is internally provided with refrigerating
working media and a working pair solution consisting of
substances which have high solubility in the refrigerating
working media.

[0009] Further, the absorption-type heat pump refrig-
erating circulation system consists of a working media
circulation system and a solution circulation system; the
working media circulation system is a circuit formed by
connecting a refrigerating working media terminal of a
generating rectifier, a steam compressor, a thermal
source terminal of the generating rectifier, a first throttle
reducing valve, an evaporator, an absorber, a solution
pump, a solution heat exchanger and the refrigerating
working media terminal of the generating rectifier in turn
through pipes; the solution circulation system is a circuit
formed by connecting the absorber, the solution pump,
the solution heat exchanger, the generating rectifier, the
solution heat exchanger and the absorber in turn through
pipes; the heat pump refrigerating circulation system is
internally provided with refrigerating working media and
a working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0010] Further, the absorption-type heat pump refrig-
erating circulation system consists of a working media
circulation system and a solution circulation system; the
working media circulation system is a circuit formed by
connecting a refrigerating working media terminal of a
generator, a steam compressor, a thermal source termi-
nal of the generator, a first throttle reducing valve, an
evaporator, a low-pressure compressor, an absorber, a
solution pump, a solution heat exchanger and the refrig-
erating working media terminal of the generator in turn
through pipes; the solution circulation system is a circuit
formed by connecting the absorber, the solution pump,
the solution heat exchanger, the generator, the solution
heat exchanger and the absorber in turn through pipes;
the heat pump refrigerating circulation system is inter-
nally provided with refrigerating working media and a
working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0011] Further, the heat compression-type heat pump
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refrigerating circulation system is an adsorption-type
heat pump refrigerating circulation system.

[0012] Further, the heat pump refrigerating circulation
system is a circuit formed by connecting a refrigerating
working media terminal of an adsorption bed, the steam
compressor, a heat source terminal of the adsorption
bed, a first valve, a first liquid storage, a second valve,
the first throttle reducing valve, the evaporator, and a
refrigerating working media terminal of the adsorption
bedinturnthrough pipes; and the heat pump refrigerating
circulation system is provided with working media and
working pairs consisting of absorbents which are capable
of adsorbing the working media.

[0013] Further, the heat compression-type heat pump
refrigerating circulation system consists of a driving cir-
culation system and a heat pump refrigerating circulation
system.

[0014] Further,thedriving circulation system s a circuit
formed by connecting an evaporator, a condenser and
the evaporator in turn through pipes; the heat pump re-
frigerating circulation system consists of the working me-
diacirculation system and the solution circulation system;
the working media circulation system is a circuit formed
by connecting the generator, the condenser, a working
media lifting pump, the evaporator, the absorber, the so-
lution heat exchanger and the generator through pipes
in turn; the solution circulation system is a circuit formed
by connecting the generator, the solution heat exchang-
er, the solution pump, the absorber, the solution heat
exchanger and the generator through pipes in turn; and
the heat pump refrigerating circulation system is inter-
nally provided with the refrigerating working media and
the working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0015] Further,thedriving circulation system s a circuit
formed by connecting a first adsorption bed, a second
adsorption bed and the first adsorption bed in turn
through pipes; the heat pump refrigerating circulation
system has two paths, one path being formed by con-
necting the first adsorption bed, a valve, the condenser,
the working media lifting pump, the evaporator, a valve
and the second adsorption bed in turn through pipes, and
the other path being formed by connecting the second
adsorption bed, a valve, the condenser, the working me-
dia lifting pump, the evaporator, a valve and the first ad-
sorption bed in turn through pipes; the heat pump refrig-
erating circulation system is provided with the working
media and the working pairs consisting of substances
which are capable of adsorbing the working media; the
first adsorption bed is filled in with an absorbent which is
absorbed with a certain amount of the working media;
and the second adsorption bed is filled with an absorbent
which is absorbed with a small amount of the working
media.

[0016] Further,thedriving circulation systemis a circuit
formed by connecting an evaporator, a condenser and
the evaporator in turn through pipes; the heat pump re-
frigerating circulation system consists of the working me-
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diacirculation system and the solution circulation system;
the working media circulation system is a circuit formed
by connecting the generator, the condenser, a throttle
reducing valve, the evaporator, the absorber, the solution
pump, the solution heat exchanger and the generator in
turn through pipes; the solution circulation system is a
circuit formed by connecting the generator, the solution
heat exchanger, the absorber, the solution pump, the so-
lution heat exchanger and the generator in turn through
pipes; and the heat pump refrigerating circulation system
is internally provided with the refrigerating working media
and the solution consisting of substances which have
high solubility in the refrigerating working media.

[0017] Further, the driving circulation system is a circuit
formed by connecting a first compressor, the generator,
a second throttle reducing valve, the condenser and the
first compressor in turn though pipes; the heat pump re-
frigerating circulation system consists of the working me-
diacirculation system and the solution circulation system;
the working media circulation system is a circuit formed
by connecting the generator, the condenser, the first
throttle reducing valve, the evaporator, the absorber, the
solution pump, the solution heat exchanger and the gen-
erator in turn through pipes; the solution circulation sys-
tem is a circuit formed by connecting the absorber, the
solution pump, the solution heat exchanger, the gener-
ator, the solution heat exchanger and the absorber in
turn through pipes; and the heat pump refrigerating cir-
culation system is internally provided with refrigerating
working media and the working pair solution consisting
of substances which have high solubility in the refriger-
ating working media.

[0018] Further, the driving circulation system is a circuit
formed by connecting a first compressor, a generating
rectifier, a second throttle reducing valve, the condenser
and the first compressor in turn though pipes; the heat
pump refrigerating circulation system consists of the
working media circulation system and the solution circu-
lation system; the working media circulation system is a
circuit formed by connecting the generating rectifier, the
condenser, the first throttle reducing valve, the evapora-
tor, the absorber, the solution pump, the solution heat
exchanger and the generating rectifier in turn through
pipes; the solution circulation system is a circuit formed
by connecting the absorber, the solution pump, the so-
lution heat exchanger, the generator, the solution heat
exchanger and the absorber in turn through pipes; and
the heat pump refrigerating circulation system is inter-
nally provided with refrigerating working media and the
working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0019] Further, the driving circulation system is a circuit
formed by connecting the first compressor, the generator,
the second throttle reducing valve, the condenser and
the first compressor in turn through pipes; the heat pump
refrigerating circulation system consists of the working
media circulation system and the solution circulation sys-
tem; and the working media circulation system is a circuit
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formed by connecting the generator, the condenser, the
first throttle reducing valve, the evaporator, the low-pres-
sure compressor, the absorber, the solution pump, the
solution heat exchanger and the generator in turn through
pipes. The solution circulation system is a circuit formed
by connecting the absorber, the solution pump, the so-
lution heat exchanger, the generator, the solution heat
exchanger and the absorber in turn through pipes; and
the heat pump refrigerating circulation system is inter-
nally provided with refrigerating working media and a
working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0020] Further,thedriving circulation system s a circuit
formed by connecting the first compressor, the adsorp-
tion bed serving as the condenser, the second throttle
reducing valve, the condenser serving as the evaporator
and the first compressor in turn through pipes; the heat
pump refrigerating circulation system is a circuit formed
by connecting the adsorption bed, the condenser, the
first valve, the first liquid storage, the second valve, the
first throttle reducing valve, the evaporator and the ad-
sorption bed in turn through pipes; and the heat pump
refrigerating circulation system is provided with the work-
ing media and the working pairs consisting of substances
which are capable of adsorbing the working media.
[0021] Further,thedriving circulation system s a circuit
formed by connecting a second compressor, the gener-
ator serving as a condenser, a third throttle reducing
valve, a absorber serving as an evaporator and the sec-
ond compressor in turn though pipes; the heat pump re-
frigerating circulation system consists of the working me-
diacirculation system and the solution circulation system;
the working media circulation system is a circuit formed
by connecting the generator, the condenser, the first
throttle reducing valve, the evaporator, the absorber, the
solution pump, the solution heat exchanger and the gen-
erator in turn through pipes; the solution circulation sys-
tem is a circuit formed by connecting the absorber, the
solution pump, the solution heat exchanger, the gener-
ator, the solution heat exchanger and the absorber in
turn through pipes; and the heat pump refrigerating cir-
culation system is internally provided with refrigerating
working media and the working pair solution consisting
of substances which have high solubility in the refriger-
ating working media.

[0022] Further,thedriving circulation system s a circuit
formed by connecting a second compressor, a generat-
ing rectifier serving as a condenser, a third throttle re-
ducing valve, a absorber serving as an evaporator and
the second compressor in turn though pipes; the heat
pump refrigerating circulation system consists of the
working media circulation system and the solution circu-
lation system; the working media circulation system is a
circuit formed by connecting the generating rectifier, the
condenser, the first throttle reducing valve, the evapora-
tor, the absorber, the solution pump, the solution heat
exchanger and the generating rectifier in turn through
pipes; the solution circulation system is a circuit formed
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by connecting the absorber, the solution pump, the so-
lution heat exchanger, the generator, the solution heat
exchanger and the absorber in turn through pipes; and
the heat pump refrigerating circulation system is inter-
nally provided with refrigerating working media and the
working pair solution consisting of substances which
have high solubility in the refrigerating working media.
[0023] Further, the driving circulation system is a circuit
formed by connecting a second compressor, a steam
accumulator, a third valve, an adsorption bed serving as
the condenser, a fourth valve, a second liquid storage, a
fifth valve, a third throttle reducing valve, an adsorption
bed serving as an evaporator, a sixth valve and the sec-
ond compressor in turn through pipes; the heat pump
refrigerating circulation systemis a circuit formed by con-
necting the adsorption bed, the condenser, the first valve,
the first liquid storage, the second valve, the first throttle
reducing valve, the evaporator and the adsorption bed
in turn through pipes; and the heat pump refrigerating
circulation system is provided with the working media
and the working pairs consisting of the absorbent which
is capable of adsorbing the working media.

Description of Several Views of the Attached Draw-
ings

[0024]

Fig. 1is a schematic view of a self-driving absorption-
type heat pump refrigerating system.

Fig. 2is a schematic view of a self-driving absorption-
type heat pump refrigerating system equipped with
a rectifying tower.

Fig. 3is a schematic view of a self-driving absorption-
type heat pump refrigerating system equipped with
a low-pressure steam compressor.

Fig. 4 is a schematic view of a self-driving adsorption-
type heat pump refrigerating system.

Fig. 5is a schematic view of a self-driving absorption-
type heat pump refrigerating system without a com-
pressor.

Fig. 6 is a schematic view of a self-driving continuous
adsorption-type heat pump refrigerating system
without a compressor.

Fig. 7 is a schematic view of a self-driving absorption-
type heat pump refrigerating system which performs

evaporation in a pressuring rising way.

Fig. 8 is a schematic view of a compound self-driving
absorption-type heat pump refrigerating system.

Fig. 9is a schematic view of a compound self-driving
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adsorption-type heat pump refrigerating system
equipped with a rectifying tower.

Fig. 10 is a schematic view of a compound self-driv-
ing absorption-type heat pump refrigerating system
equipped with a low-pressure steam compressor.

Fig. 11 is a schematic view of a compound self-driv-
ing adsorption-type heat pump refrigerating system.

Fig. 12 is a schematic view of an absorbed-heat-
driving compound absorption-type heat pump refrig-
erating system.

Fig. 13 is a schematic view of an absorbed-heat-
driving compound absorption-type heat pump refrig-
erating system equipped with a rectifying tower.

Fig. 14 is a schematic view of an adsorbed-heat-
driving compound adsorption-type heat pump refrig-
erating system.

Below is a list of parts marked with numbers in the draw-
ings:

[0025] 1 Generator, 2 steam compressor, 3 throttle re-
ducing valve, 4 evaporator, 5 absorber, 6 solution pump,
7 solution heat exchanger, 8 generating rectifier, 9 low-
pressure compressor, 10 adsorption bed, 11 liquid stor-
age, 12 valve, 13 valve, 14 compressor, 15 condenser,
16 throttle reducing valve, 17 throttle reducing valve, 18
compressor, 19 valve, 20 valve, 22 steam accumulator,
23 valve, 24 valve, 25 liquid storage, 26 working media
lifting pump, 27 second adsorption bed, 28 valve, 29
valve, 30 valve, 31 valve.

Detailed Description of the Present Invention

[0026] The principle and characteristics of the present
invention are described with reference to the attached
drawings. Embodiments here are used for explaining the
present invention, not limiting the scope of the present
invention.

[0027] A self-driving absorption-type heat pump refrig-
erating system, as shown in Figure 1, consists of a work-
ing media circulation system and a solution circulation
system. The working media circulation system is formed
by connecting a refrigerating working media terminal of
a generator 1, a steam compressor 2, a heat source ter-
minal of the generator 1, a throttle reducing valve 3, an
evaporator 4, an absorber 5, a solution pump 6, asolution
heat exchanger 7 and the generator 1 in turn through
pipes. The solution circulation system is a circuit formed
by connecting the absorber 5, the solution pump 6, the
solution heat exchanger 7, the generator 1, the solution
heat exchanger 7 and the absorber 5 in turn through
pipes. The heat pump refrigerating circulation system is
internally provided with refrigerating working media and
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a working pair solution consisting of substances which
have high solubility in the refrigerating working media.
The diluted working pair solution is heated by high-pres-
sure refrigerating working media in the generator 1 and
generates medium-pressure refrigerating media steam.
The medium-pressure refrigerating media steam is pres-
surized and heated by the steam compressor 2 to be-
come high-temperature-high-pressure refrigerating me-
dia steam. The high-pressure refrigerating media steam
is inputted to the heat source terminal of the generator 1
as a driving heat source to heat the diluted solution and
self-condense into the medium-pressure refrigerating
media liquid. The medium-pressure refrigerating media
liquid is decompressed by the throttle reducing valve 3,
absorbs heat and evaporates at a low pressure in the
evaporator 4 to supply low heat to the environment. The
low-pressure refrigerating media steam enters the ab-
sorber 5 to be absorbed by the concentrated solution to
supply heat to the environment. The diluted solution is
pumped into the solution heat exchanger 7 by the solution
pump 6 to exchange heat with the concentrated solution
in the generator 1 and then enters the generator 1 to start
the next cycle.

[0028] The absorption-type heat pump refrigerating
system equipped with a rectifying tower, as shownin Fig-
ure 2, consists of a working media circulation system and
a solution circulation system. The working media circu-
lation system is formed by connecting a refrigerating
working media terminal of a generating rectifier 8, a
steam compressor 2, a heat source terminal of the gen-
erating rectifier 8, a throttle reducing valve 3, an evapo-
rator 4, an absorber 5, a solution pump 6, a solution heat
exchanger 7 and the generating rectifier 8 in turn through
pipes. The solution circulation system is a circuit formed
by connecting the absorber 5, the solution pump 6, the
solution heat exchanger 7, the generating rectifier 8, the
solution heat exchanger 7 and the absorber 5 in turn
through pipes. The heat pump refrigerating circulation
system is internally provided with working media and a
working pair solution consisting of substances which
have high solubility in the working media. The diluted
working pair solution is heated by high-pressure refrig-
erating working media in the generating rectifier 8 and
generates working pair mixed steam. The working pair
mixed steam is rectified in a rectifying tower at the upper
part of the generating rectifier 8 to generate medium-
pressure refrigerating media steam. The medium-pres-
sure refrigerating media steam is pressurized and heated
by the steam compressor 2 to become high-temperature
refrigerating media steam. The high-temperature refrig-
erating media steam is inputted to the heat source ter-
minal of the generating rectifier 8 as a driving heat source
to heat the diluted solution and self-condense into the
medium-pressure refrigerating media liquid. The medi-
um-pressure refrigerating media liquid is decompressed
by the throttle reducing valve 3, absorbs heat and evap-
orates at a low pressure in the evaporator 4 to supply
low heat to the environment. The low-pressure refriger-
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ating media steam enters the absorber 5 to be absorbed
by the concentrated solution therein to supply heat to the
environment. The diluted solution is pumped by the so-
lution pump 6 to exchange heat with the concentrated
solution in the generating rectifier 8 and then enters the
generating rectifier 8 to start the next cycle.

[0029] The absorption heat pump refrigerating system
equipped with the low-pressure compressor, as shown
in Figure 3, which consists of a working media circulation
system and a solution circulation system. The working
media circulation system is formed by connecting a re-
frigerating working media terminal of a generator 1, a
steam compressor 2, a heat source terminal of the gen-
erator 1, a throttle reducing valve 3, an evaporator 4, a
low-pressure compressor 9, an absorber 5, a solution
pump 6, a solution heat exchanger 7 and the generator
1 in turn through pipes. The solution circulation system
is a circuit formed by connecting the absorber 5, the so-
lution pump 6, the solution heat exchanger 7, the gener-
ator 1, the solution heat exchanger 7 and the absorber
5 in turn through pipes. The heat pump refrigerating cir-
culation system is internally provided with refrigerating
working media and a working pair solution consisting of
substances which have high solubility in the refrigerating
working media. The diluted working pair solution is heat-
ed by high-pressure refrigerating working media in the
generator 1 and generates medium-pressure refrigerat-
ing media steam. The medium-pressure refrigerating
media steam is pressurized and heated by the steam
compressor 2 to become high-temperature refrigerating
media steam. The high-temperature refrigerating media
steam is inputted to the heat source terminal of the gen-
erator 1 to heat the diluted solution and self-condense
into the medium-pressure refrigerating media liquid. The
medium-pressure refrigerating media liquid is decom-
pressed by the throttle reducing valve 3, absorbs heat
and evaporates at a low pressure in the evaporator 4 to
supply low heat to the environment. The low-pressure
refrigerating media steamis pressurized by the low-pres-
sure compressor 9 and then enters the absorber 5 to be
absorbed by the concentrated solution in the absorber 5
to supply heat to the environment. The diluted solution
is pumped into the solution heat exchanger 7 by the so-
lution pump 6 to exchange heat with the concentrated
solution coming from the generator 1 and then enters the
generator 1 to start the next cycle.

[0030] A self-driving intermittent adsorption-type heat
pump refrigerating system, as shown in the Figure 4, is
formed by connecting a refrigerating working media ter-
minal of an adsorption bed 10, a steam compressor 2, a
heat source terminal of the adsorption bed 10, a valve
12, a liquid storage 11, a valve 13, a throttle reducing
valve 3, an evaporator 4 and a refrigerating working me-
dia terminal of the adsorption bed 10 in turn through
pipes. and the heat pump refrigerating circulation system
is provided with the working media and the working pairs
consisting of substances which are capable of adsorbing
the working media. In the desorbing stage, a valve 12
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opens, and a valve 13 closes. The working media is heat-
ed and desorbed by the high-pressure refrigerating work-
ing media in the adsorption bed 10 and generates medi-
um-pressure refrigerating media steam. The medium-
pressure refrigerating media steam is pressurized and
heated by the steam compressor 2 to become high-tem-
perature refrigerating media steam. The high-tempera-
ture refrigerating media steam is inputted into the heat
source terminal of the adsorption bed 10 as the driving
heat source to heat the adsorption bed 10 and be self-
condensed into the medium-pressure refrigerating media
liquid. The medium-pressure refrigerating media liquid is
stored in a liquid storage 11. In the refrigerating and ad-
sorbing stage, the valve 12 closes and the valve 13
opens. The medium-pressure refrigerating media liquid
in the liquid storage 11 is decompressed by the throttle
reducing valve 3, adsorbs heat and evaporates at a low
pressure in the evaporator 4 to supply heat to the envi-
ronment. The low-pressure refrigerating media steam
enters the adsorption bed 10 to be adsorbed. Then, the
next cycle begins.

[0031] A compound self-driving absorption-type heat
pump refrigerating system, as shownin Figure 5, consists
of a driving circulation system and a heat pump refriger-
ating circulation system. The driving circulation system
is a circuit formed by connecting an evaporator 4, a con-
denser 15 and the evaporator 4 in turn through pipes. A
heat media absorbs heat in the condenser 15 to cool
refrigerating media steam in the condenser, increases in
enthalpy and enters the evaporator 4 to transmit heat to
the refrigerating media in the evaporator. When the re-
frigerating media evaporates, the enthalpy of the heat
media declines. The heat pump refrigerating circulation
system consists of the working media circulation system
and the solution circulation system. The working media
circulation system is a circuit formed by connecting the
generator 1, the condenser 15, a working media lifting
pump 26, the evaporator 4, the absorber 5, the solution
pump 6, the solution heat exchanger 7 and the generator
1 through pipes in turn. The solution circulation system
is a circuit formed by connecting the generator 1, the
solution heat exchanger 7, the solution pump 6, the ab-
sorber 5, the solution heat exchanger 7 and the generator
1 through pipes in turn. The heat pump refrigerating cir-
culation system is internally provided with the refrigerat-
ing working media and the working pair solution consist-
ing of substances which have high solubility in the refrig-
erating working media. The diluted working pair solution
is heated in the generator 1 and generates refrigerating
media steam which enters the condenser 15. The refrig-
erating media steam is condensed into the refrigerating
medialiquid. The refrigerating media liquid is pressurized
by the working media lifting pump 26, absorbs heat and
evaporates in the evaporator 4 to supply low heat to the
environment. The refrigerating media steam enters the
absorber 5 to be absorbed by the concentrated solution
to supply heat to the environment. The diluted solution
is pumped into the solution heat exchanger 7 by the so-
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lution pump 6 to exchange heat with the concentrated
solution coming from the generator 1 and then enters the
generator 1 to start the next cycle.

[0032] A compound self-driving adsorption-type heat
pumprefrigerating system, as shownin Figure 6, consists
of a driving circulation system and a heat pump refriger-
ating circulation system. The driving circulation system
is a circuit formed by connecting a first adsorption bed
10, a second adsorption bed 27 and the first adsorption
bed 10 in turn through pipes. In the desorbing stage of
the first adsorption bed 10 and the adsorbing stage of
the second adsorption bed 27, the heat media adsorbs
heat in the second adsorption bed 27, increases in en-
thalpy and enters the first adsorption bed 10 to heat the
adsorption bed, and then declines in the enthalpy. The
heat pumprefrigerating circulation system has two paths,
one path being formed by connecting the first adsorption
bed 10, a valve 28, the condenser 15, the working media
lifting pump 26, the evaporator 4, a valve 30 and the
second adsorption bed 27 in turn through pipes, and the
other path being formed by connecting the second ad-
sorption bed 27, a valve 29, the condenser 15, the work-
ing media lifting pump 26, the evaporator 4, a valve 31
and the first adsorption bed 10 in turn through pipes; the
heat pump refrigerating circulation system is provided
with the working media and the working pairs consisting
of substances which are capable of adsorbing the work-
ing media; the first adsorption bed is filled in with an ab-
sorbent which is absorbed with a certain amount of the
working media; and the second adsorption bed is filled
with an absorbent which is absorbed with a small amount
of the working media. In the desorbing stage of the first
adsorption bed 10 and the adsorbing stage of the second
adsorption bed 27, a valve 28 and a valve 30 open, and
a valve 27 and a valve 31 close. The working media is
heated and desorbed in the first adsorption bed 10 and
generates refrigerating media steam. The refrigerating
media steam enters the condenser 15 and condenses
into the refrigerating media liquid. The refrigerating media
liquid is pressurized by the working media lifting pump
26, enters the evaporator 4 to absorb heat and evaporate,
and then generates the refrigerating media steam. The
refrigerating media steam enters the second adsorption
bed 27 to be adsorbed to supply heat to the environment.
In the adsorbing stage of the first adsorption bed 10 and
the desorbing stage of the second adsorption bed 27,
the valve 29 and the valve 31 open, and the valve 28 and
the valve 30 close. The working media is heated and
desorbed in the second adsorption bed 27 and generates
refrigerating media steam. The refrigerating media steam
enters the condenser 15 and condenses into the refrig-
erating media liquid. The refrigerating media liquid is
pressurized by the working media lifting pump 26, enters
the evaporator 4 to absorb heat and evaporate, and then
generates the refrigerating media steam. The refrigerat-
ing media steam enters the first adsorption bed 10 to be
adsorbed to supply heat to the environment. Then, the
next cycle begins.
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[0033] A compound self-driving absorption-type heat
pump refrigerating system, as shownin Figure 7, consists
of a driving circulation system and a heat pump refriger-
ating circulation system. The driving circulation system
is a circuit formed by connecting the generator 1, the
absorber 5 and the generator 1 in turn through pipes.
The heat media absorbs heatinthe absorber 5, increases
in enthalpy, enters the generator 1 to heat the generator
1, declines in the enthalpy, and then enters the absorber
5 to start the next cycle. The heat pump refrigerating cir-
culation system consists of the working media circulation
system and the solution circulation system. The working
media circulation system is a circuit formed by connecting
the generator 1, the condenser 15, a throttle reducing
valve 3, the evaporator 4, the absorber 5, the solution
pump 6, the solution heat exchanger 7 and the generator
1 through pipes in turn. The solution circulation system
is a circuit formed by connecting the generator 1, the
solution heat exchanger 7, the absorber 5, the solution
pump 6, the solution heat exchanger 7 and the generator
1 through pipes in turn. The heat pump refrigerating cir-
culation system is internally provided with the refrigerat-
ing working media and the solution consisting of sub-
stances which have high solubility in the refrigerating
working media. The diluted working pair solution is heat-
ed in the generator 1 and generates refrigerating media
steam which enters the condenser 15. The refrigerating
media steam is condensed into the refrigerating media
liquid. The refrigerating media liquid is decompressed by
the throttle reducing valve 3, absorbs heat and evapo-
rates in the evaporator 4 to supply low heat to the envi-
ronment. The refrigerating media steam enters the ab-
sorber 5 to be absorbed by the concentrated solution to
supply heat to the environment. The diluted solution is
pumped into the solution heat exchanger 7 by the solution
pump 6 to exchange heat with the concentrated solution
coming from the generator 1 and then enters the gener-
ator 1 to start the next cycle.

[0034] A compound self-driving absorption-type heat
pump refrigerating system, as shownin Figure 8, consists
of a driving circulation system and an adsorption-type
heat pump refrigerating circulation system. The driving
circulation system is formed by connecting a compressor
14, a generator 1 serving as a condenser, a throttle re-
ducing valve 16, acondenser 15 serving as an evaporator
and the compressor 14 in turn through pipes. The driving
media steam is compressed and pressurized by the com-
pressor 14 and generates high-pressure driving media
steam. The high-pressure driving media steam serving
as a driving heat source heats the generator 1 serving
as the condenser, and self-condenses into the driving
media liquid. The driving media liquid is throttled and de-
compressed by the throttle reducing valve 16, enters the
condenser 15 serving as the evaporator, absorbs heat
and evaporates. The driving media steam enters the
compressor 14 to start the next cycle. The absorption-
type heat pumprefrigerating system consists of a working
media circulation system and a solution circulation sys-



13 EP 3 147 589 A1 14

tem. The working media circulation system is formed by
connecting a generator 1, a condenser 15, a throttle re-
ducing valve 3, an evaporator 4, an absorber 5, a solution
pump 6, a solution heat exchanger 7 and the generator
1 in turn through pipes. The solution circulation system
is a circuit formed by connecting the absorber 5, the so-
lution pump 6, the solution heat exchanger 7, the gener-
ator 1, the solution heat exchanger 7 and the absorber
5 in turn through pipes; and the heat pump refrigerating
circulation system is internally provided with refrigerating
working media and a working pair solution consisting of
substances which have high solubility in the refrigerating
working media. The diluted working pair solution is heat-
ed by driving steam in the generator 1 and generates
refrigerating media steam. The refrigerating media steam
is condensed into the refrigerating media liquid in the
condenser 15. The refrigerating media liquid is decom-
pressed by the throttle reducing valve 3, absorbs heat
and evaporates at a low pressure in the evaporator 4 to
supply low heat to the environment. The low-pressure
refrigerating media steam enters the absorber 5 to be
absorbed by the concentrated solution to supply heat to
the environment. The diluted solution is pumped into the
solution heat exchanger 7 by the solution pump 6 to ex-
change heat with the concentrated solution coming from
the generator 1 and then enters the generator 1 to start
the next cycle.

[0035] A compound self-driving absorption-type heat
pump refrigerating system equipped with a rectifying tow-
er, as shown in Figure 9, consists of a driving circulation
system and an adsorption-type heat pump refrigerating
circulation system. The driving circulation system is
formed by connecting a compressor 14, a generating rec-
tifier 8 serving as a condenser, a throttle reducing valve
16, a condenser 15 serving as an evaporator and the
compressor 14 in turn through pipes. The driving media
steam is compressed and pressurized by the compressor
14 and generates high-temperature driving media steam.
The driving media steam serving as a driving heat source
heats the generating rectifier 8 serving as the condenser,
and self-condenses into the driving media liquid. The
driving media liquid is throttled and decompressed by the
throttle reducing valve 16, enters the condenser 15 serv-
ing as the evaporator, absorbs heat and evaporates. The
driving media steam enters the compressor 14 to start
the next cycle. An absorption-type heat pump refrigerat-
ing system consists of a working media circulation sys-
tem and a solution circulation system. The working media
circulation system is formed by connecting a generating
rectifier 8, a condenser 15, a throttle reducing valve 3,
an evaporator 4, an absorber 5, a solution pump 6, a
solution heat exchanger 7 and the generating rectifier 8
in turn through pipes. The solution circulation system is
acircuitformed by connecting the absorber 5, the solution
pump 6, the solution heat exchanger 7, the generating
rectifier 8, the solution heatexchanger 7 and the absorber
5 in turn through pipes; and the heat pump refrigerating
circulation system is internally provided with refrigerating
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working media and a working pair solution consisting of
substances which have high solubility in the refrigerating
working media. The diluted working pair solution is heat-
ed by driving steam in the generating rectifier 8 and gen-
erates refrigerating media steam. The refrigerating me-
dia steamis condensed into the refrigerating media liquid
in the condenser 15. The refrigerating media liquid is
throttled and decompressed by the throttle reducing
valve 3, absorbs heat and evaporates at a low pressure
in the evaporator 4 to supply low heat to the environment.
The low-pressure refrigerating media steam enters the
absorber 5 to be absorbed by the concentrated solution
to supply heat to the environment. The diluted solution
is pumped into the solution heat exchanger 7 by the so-
lution pump 6 to exchange heat with the concentrated
solution coming from the generating rectifier 8 and then
enters the generating rectifier 8 to start the next cycle.

[0036] A compound self-driving absorption-type heat
pump refrigerating system equipped with a low-pressure
steam compressor, as shown in Figure 10, consists of a
driving circulation system and an adsorption-type heat
pump refrigerating circulation system. The driving circu-
lation system is formed by connecting a compressor 14,
agenerator 1 serving as a condenser, a throttle reducing
valve 16, a condenser 15 serving as an evaporator and
the compressor 14 in turn through pipes. The driving me-
dia steam is compressed and pressurized by the com-
pressor 14 and generates high-pressure driving media
steam. The driving media steam serving as a driving heat
source heats the generator 1 serving as the condenser,
and self-condenses into the driving media liquid. The
driving media liquid is throttled and decompressed by the
throttle reducing valve 16, enters the condenser 15 serv-
ing as the evaporator, absorbs heat and evaporates. The
driving media steam enters the compressor 14 to start
the next cycle. An absorption-type heat pump refrigerat-
ing system consists of a working media circulation sys-
tem and a solution circulation system. The working media
circulation system is formed by connecting a generator
1, a condenser 15, a throttle reducing valve 3, an evap-
orator 4, a low-pressure compressor 9, an absorber 5, a
solution pump 6, a solution heat exchanger 7 and the
generator 1 in turn through pipes. The solution circulation
system is a circuit formed by connecting the absorber 5,
the solution pump 6, the solution heat exchanger 7, the
generator 1, the solution heat exchanger 7 and the ab-
sorber 5 in turn through pipes; and the heat pump refrig-
erating circulation system is internally provided with re-
frigerating working media and a working pair solution
consisting of substances which have high solubility in the
refrigerating working media. The diluted working pair so-
lution is heated by driving steam in the generator 1 and
generates refrigerating media steam. The refrigerating
media steam dissipates heat and is condensed into the
refrigerating media liquid in the condenser 15. The re-
frigerating media liquid is throttled and decompressed by
the throttle reducing valve 3, absorbs heat and evapo-
rates at a low pressure in the evaporator 4 to supply low
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heat to the environment. The low-pressure refrigerating
media steam is pressured and compressed by the com-
pressor 9 and then enters the absorber 5 to be absorbed
by the concentrated solution to supply heat to the envi-
ronment. The diluted solution is pumped into the solution
heat exchanger 7 by the solution pump 6 to exchange
heat with the concentrated solution coming from the gen-
erator 1 and then enters the generator 1 to start the next
cycle.

[0037] A compound self-driving adsorption-type heat
pump refrigerating system, as shown in Figure 11, con-
sists of a driving circulation system and an adsorption-
type heat pump refrigerating circulation system. The driv-
ing circulation system is formed by connecting a com-
pressor 14, an adsorption bed 10 serving as acondenser,
a throttle reducing valve 16, a condenser 15 serving as
an evaporator and the compressor 14 in turn through
pipes. The driving media steam is compressed and pres-
surized by the compressor 14 and generates high-pres-
sure driving media steam. The driving media steam serv-
ing as a driving heat source heats the adsorption bed 10
serving as the condenser, and self-condenses into the
driving media liquid. The driving media liquid is throttled
and decompressed by the throttle reducing valve 16, en-
ters the condenser 15 serving as the evaporator, absorbs
heat and evaporates. The driving media steam enters
the compressor 14 to start the next cycle. The adsorption-
type heat pump refrigerating circulation system is formed
by connecting the adsorption bed 10, the condenser 15,
a valve 12, a liquid storage 11, a valve 13, a throttle re-
ducing valve 3, an evaporator 4 and adsorption bed 10
in turn through pipes. The heat pump refrigerating circu-
lation system is provided with the working media and the
working pairs consisting of substances which are capable
of adsorbing the working media. In the desorbing stage,
a valve 12 opens, and a valve 13 closes. The working
media is heated and adsorbed by the driving stream in
the adsorption bed 10 and generates refrigerating media
steam. The refrigerating media steam is condensed into
the refrigerating media liquid in the condenser 15. The
refrigerating media liquid is stored in the liquid storage
11. In the refrigerating media adsorbing stage, the valve
12 closes and the valve 13 opens. The refrigerating me-
dia liquid in the liquid storage 11 is decompressed by the
throttle reducing valve 3, adsorbs heat and evaporates
at a low pressure in the evaporator 4 to supply low heat
to the environment. The low-pressure refrigerating media
steam enters the adsorption bed 10 to be adsorbed to
supply heat to the environment. Then, the next cycle be-
gins.

[0038] An absorbed-heat-driving type compound ab-
sorption-type heat pump refrigerating system, as shown
in Figure 12, consists of a driving circulation system and
an adsorption-type heat pump refrigerating circulation
system. The driving circulation system is formed by con-
necting a compressor 18, a generator 1 serving as a con-
denser, a throttle reducing valve 17, an absorber 5 serv-
ing as an evaporator and the compressor 18 in turn
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through pipes. The driving media steam is compressed
and pressurized by the compressor 18 and generates
high-pressure driving media steam. The driving media
steam serving as a driving heat source heats the gener-
ator 1 serving as the condenser, and self-condenses into
the driving media liquid. The driving media liquid is throt-
tled and decompressed by the throttle reducing valve 17,
enters the absorber 5 serving as the evaporator, absorbs
heat and evaporates. The driving media steam enters
the compressor 18 to start the next cycle. The absorption-
type heat pump refrigerating system consists of a working
media circulation system and a solution circulation sys-
tem. The working media circulation system is formed by
connecting a generator 1, a condenser 15, a throttle re-
ducing valve 3, an evaporator 4, an absorber 5, a solution
pump 6, a solution heat exchanger 7 and the generator
1 in turn through pipes. The solution circulation system
is a circuit formed by connecting the absorber 5, the so-
lution pump 6, the solution heat exchanger 7, the gener-
ator 1, the solution heat exchanger 7 and the absorber
5 in turn through pipes; and the heat pump refrigerating
circulation system is internally provided with refrigerating
working media and a working pair solution consisting of
substances which have high solubility in the refrigerating
working media. The diluted working pair solution is heat-
ed by driving steam in the generator 1 and generates
refrigerating media steam. Therefrigerating media steam
is condensed into the refrigerating media liquid in the
condenser 15. The refrigerating media liquid is decom-
pressed by the throttle reducing valve 3, absorbs heat
and evaporates at a low pressure in the evaporator 4 to
supply low heat to the environment. The low-pressure
refrigerating media steam enters the absorber 5 to be
absorbed by the concentrated solution to supply heat to
the environment. The diluted solution is pumped into the
solution heat exchanger 7 by the solution pump 6 to ex-
change heat with the concentrated solution coming from
the generator 1 and then enters the generator 1 to start
the next cycle.

[0039] A compound self-driving absorption-type heat
pump refrigerating system equipped with arectifying tow-
er, as shown in Figure 13, consists of a driving circulation
system and an adsorption-type heat pump refrigerating
circulation system. The driving circulation system is
formed by connecting acompressor 18, a generatingrec-
tifier 8 serving as a condenser, a throttle reducing valve
17, an absorber 5 serving as an evaporator and the com-
pressor 18in turn through pipes. The driving media steam
is compressed and pressurized by the compressor 18
and generates high-pressure driving media steam. The
driving media steam serving as a driving heat source
heats the generating rectifier 8 serving as the condenser,
and self-condenses into the driving media liquid. The
driving media liquid is throttled and decompressed by the
throttle reducing valve 17, enters the absorber 5 serving
as the evaporator, absorbs heat and evaporates. The
driving media steam enters the compressor 18 to start
the next cycle. The absorption-type heat pump refriger-
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ating system consists of a working media circulation sys-
tem and a solution circulation system. The working media
circulation system is formed by connecting a generating
rectifier 8, a condenser 15, a throttle reducing valve 3,
an evaporator 4, an absorber 5, a solution pump 6, a
solution heat exchanger 7 and the generating rectifier 8
in turn through pipes. The solution circulation system is
acircuitformed by connecting the absorber 5, the solution
pump 6, the solution heat exchanger 7, the generator 1,
the solution heat exchanger 7 and the absorber 5 in turn
through pipes; and the heat pump refrigerating circulation
system is internally provided with refrigerating working
media and a working pair solution consisting of substanc-
es which have high solubility in the refrigerating working
media. The diluted working pair solution is heated by driv-
ing steam in the generating rectifier 8 and generates re-
frigerating media steam. The refrigerating media steam
is condensed into the refrigerating media liquid in the
condenser 15. The refrigerating media liquid is decom-
pressed by the throttle reducing valve 3, absorbs heat
and evaporates at a low pressure in the evaporator 4 to
supply low heat to the environment. The low-pressure
refrigerating media steam enters the absorber 5 to be
absorbed by the concentrated solution to supply heat to
the environment. The diluted solution is pumped into the
solution heat exchanger 7 by the solution pump 6 to ex-
change heat with the concentrated solution coming from
the generating rectifier 8 and then enters the generating
rectifier 8 to start the next cycle.

[0040] An adsorbed-head-driving type compound ad-
sorption-type heat pump refrigerating system, as shown
in Figure 14, consists of a driving circulation system and
an adsorption-type heat pump refrigerating circulation
system. The driving circulation system is formed by con-
necting a compressor 18, a steam accumulator 22, a
valve 23, an adsorption bed 10 serving as a condenser,
avalve 19, liquid storage 25, a valve 24, a throttle reduc-
ing valve 17, an absorption bed 10 serving as an evap-
orator, a valve 20 and the compressor 18 in turn through
pipes. In the desorbing stage, the valve 23 and the valve
19 open, the valve 24 and the valve 20 close. The high-
pressuring driving media steam in the steam accumulator
22 enters the adsorption bed 10 to serve as the driving
heat source, and self-condenses into the driving media
liquid which enters and is stored in the liquid storage 25.
In the adsorbing stage, the valve 24 and the valve 20
open, andthe valve 23 and the valve 19 close. The driving
media liquid in the liquid storage 25 is throttled and de-
compressed by the throttle reducing valve 17, then enters
the adsorption bed 10 serving as the evaporatorto absorb
the adsorbed heat, and then evaporate. The driving me-
dia steam is compressed and pressurized by the com-
pressor 18 and generates high-pressure driving media
steam. The high-pressure driving media steam enters
and is stored in the steam accumulator 22. The adsorp-
tion-type heat pump refrigerating circulation system is
formed by connecting the adsorption bed 10, the con-
denser 15, a valve 12, a liquid storage 11, a valve 13, a
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throttle reducing valve 3, an evaporator 4 and adsorption
bed 10 in turn through pipes. The heat pump refrigerating
circulation system is provided with the working media
and the working pairs consisting of substances which are
capable of adsorbing the working media. In the desorbing
stage, avalve 12 opens, and a valve 13 closes. The work-
ing media is heated and adsorbed by the driving stream
in the adsorption bed 10 and generates refrigerating me-
dia steam. The refrigerating media steam is condensed
into the refrigerating media liquid in the condenser 15.
The refrigerating media liquid is stored in the liquid stor-
age 11. In the refrigerating media adsorbing stage, the
valve 12 closes and the valve 13 opens. The medium-
pressure refrigerating media liquid in the liquid storage
11 is decompressed by the throttle reducing valve 3, ad-
sorbs heat and evaporates at a low pressure in the evap-
orator 4 to supply low heat to the environment. The low-
pressure refrigerating media steam enters the adsorption
bed 10 to be adsorbed. Then, the next cycle begins.
[0041] The present invention has the following bene-
fits: the present invention recycles the latent condensing
heat of the refrigerating media steam as the driving heat
source, does not need a high-temperature driving heat
source, reduces the consumption of the cooled water dur-
ing the condensing process, and can consume a small
amount of electricity to prepare the driving heat source
by using the latent condensing heat of the refrigerating
media steam. Generally, to supply a 1,000KW refriger-
ating output, the electricity consumed by the compressor
is about 30-70KW. Besides, the steam compressor is
added in the compression process, but the generating
and condensing processes are completed in the gener-
ator at the same time, so the special condenser is re-
duced. Compared with the traditional steam compres-
sion-type heat pump refrigerating method, the present
invention can save about 80% of the power consumption.
Compared with common absorption-type heat pump re-
frigerating devices, and medium-temperature, low-grade
heat sources and fuel consumption is also not needed,
realizing self-driving; and even at places without waste
heat, the present invention can be used with only a very
small amount of electricity. The energy-saving effect is
obvious.

[0042] The above embodiments are only preferable
embodiments of the present invention and shall not be
regarded as limits of the present invention. Any modifi-
cations, equivalent changes and improvement made
within the concept and principle of the present invention
shall fall within the protective scope of the present inven-
tion.

Claims

1. A self-driving heat compression-type heat pump re-
frigerating method, characterized in that, according
to said method high-temperature steam is prepared
with condensed heat generated by a heat compres-
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sion-type heat pump refrigerating circulation system,
as a driving heat source for heat compression-type
heat pump refrigerating circulation system to drive
the heat compression-type heat pump refrigerating
circulation system.

The self-driving heat compression-type heat pump
refrigerating method according to claim 1, charac-
terized in that, the heat compression-type heat
pump refrigerating circulation system is an absorp-
tion-type heat pump refrigerating circulation system.

The self-driving heat compression-type heat pump
refrigerating method according to claim 2, charac-
terized in that, the absorption-type heat pump re-
frigerating circulation system consists of a working
media circulation system and a solution circulation
system; the working media circulation system is a
circuit formed by connecting a refrigerating working
media terminal of a generator (1), a steam compres-
sor (2), a thermal source terminal of the generator
(1), afirst throttle reducing valve (3), an evaporator
(4), an absorber (5), a solution pump (6), a solution
heat exchanger (7) and the refrigerating working me-
dia terminal of the generator (1) in turn through pipes;
the solution circulation system is a circuit formed by
connecting the absorber (5), the solution pump (6),
the solution heat exchanger (7), the generator (1),
the solution heat exchanger (7) and the absorber (5)
in turn through pipes; the heat pump refrigerating
circulation system is internally provided with refrig-
erating working media and a working pair solution
consisting of substances which have high solubility
in the refrigerating working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 2, charac-
terized in that, the absorption-type heat pump re-
frigerating circulation system consists of a working
media circulation system and a solution circulation
system; the working media circulation system is a
circuit formed by connecting a refrigerating working
media terminal of a generating rectifier (8), a steam
compressor (2), athermal source terminal of the gen-
erating rectifier (8), a first throttle reducing valve (3,
an evaporator (4), an absorber (5), a solution pump
(6), a solution heat exchanger (7) and the refrigerat-
ing working media terminal of the generating rectifier
(8) in turn through pipes; the solution circulation sys-
tem is a circuit formed by connecting the absorber
(5), the solution pump (6), the solution heat exchang-
er (7), the generating rectifier (8), the solution heat
exchanger (7) and the absorber (5) in turn through
pipes; the heat pump refrigerating circulation system
is internally provided with refrigerating working me-
dia and a working pair solution consisting of sub-
stances which have high solubility in the refrigerating
working media.
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5.

The self-driving heat compression-type heat pump
refrigerating method according to claim 2, charac-
terized in that, the absorption-type heat pump re-
frigerating circulation system consists of a working
media circulation system and a solution circulation
system; the working media circulation system is a
circuit formed by connecting a refrigerating working
media terminal of a generator (1), a steam compres-
sor (2), a thermal source terminal of the generator
(1), a first throttle reducing valve (3), an evaporator
(4), the low-pressure compressor (9), the absorber
(5), the solution pump (6), the solution heat exchang-
er (7) and the generator (1) in turn through pipes;
the solution circulation system is a circuit formed by
connecting the absorber (5), the solution pump (6),
the solution heat exchanger (7), the generator (1),
the solution heat exchanger (7) and the absorber (5)
inturn through pipes; and the heat pump refrigerating
circulation system is internally provided with refrig-
erating working media and working pair solution con-
sisting of substances which have high solubility in
the refrigerating working media.

The heat compression-type heat pump refrigerating
method according to claim 1, characterized in that,
the heat compression-type heat pump refrigerating
circulation system is an adsorption-type heat pump
refrigerating circulation system .

The self-driving heat compression-type heat pump
refrigerating method according to claim 6, charac-
terized in that, the heat pump refrigerating circula-
tion system is a circuit formed by connecting a re-
frigerating working media terminal of an adsorption
bed (10), the steam compressor (2), a heat source
terminal of the adsorption bed (10), afirst valve (12),
a first liquid storage (11), a second valve (13), the
first throttle reducing valve (3), the evaporator (4),
and a refrigerating working media terminal of the ad-
sorption bed (10) in turn through pipes; and the heat
pump refrigerating circulation system is provided
with working media and working pairs consisting of
absorbents which are capable of adsorbing the work-
ing media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 1, charac-
terized in that, the heat compression-type heat
pump refrigerating circulation system comprises a
driving circulation system and a heat pump refriger-
ating circulation system.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting the evaporator (4), a
condenser (15) and the evaporator (4) through pipes
inturn; the driving circulation system is internally pro-
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vided with working media; the heat pump refrigerat-
ing circulation system consists of the working media
circulation system and the solution circulation sys-
tem; the working media circulation system is a circuit
formed by connecting the generator (1), the con-
denser (15), a working media lifting pump (27), the
evaporator (4), the absorber (5), the solution pump
(6), the solution heat exchanger (7) and the gener-
ator (1) through pipes in turn; the solution circulation
system is a circuit formed by connecting the gener-
ator (1), the solution heat exchanger (7), the solution
pump (6), the absorber (5), the solution heat ex-
changer (7) and the generator (1) through pipes in
turn; the heat pump refrigerating circulation system
is internally provided with the refrigerating working
media and the working pair solution consisting of
substances which have high solubility in the refrig-
erating working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting a first adsorption bed
(10), a second adsorption bed (27) and the first ad-
sorption bed (10) in turn through pipes; the driving
circulation system is internally provided with the
working media; the heat pump refrigerating circula-
tion system has two paths, one path being formed
by connecting the first adsorption bed (10), a valve
(28), the condenser (15), the working media lifting
pump (26), the evaporator (4), a valve (30) and the
second adsorption bed (27) in turn through pipes,
and the other path being formed by connecting the
second adsorption bed (27), a valve (29), the con-
denser (15), the working media lifting pump (26), the
evaporator (4), a valve (31) and the first adsorption
bed (10) in turn through pipes; the heat pump refrig-
erating circulation system is provided with the work-
ing media and the working pairs consisting of sub-
stances which are capable of adsorbing the working
media; the first adsorption bed is filled in with an ab-
sorbent which is absorbed with a certain amount of
the working media; and the second adsorption bed
is filled with an absorbent which is absorbed with a
small amount of the working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting the generator (1), the
absorber (5) and the evaporator (1) through pipes in
turn; the driving circulation system is internally pro-
vided with working media; the heat pump refrigerat-
ing circulation system consists of the working media
circulation system and the solution circulation sys-
tem; the working media circulation system is a circuit
formed by connecting the generator (1), the con-
denser (15), a throttle reducing valve (3), the evap-
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orator (4), the absorber (5), the solution pump (6),
the solution heat exchanger (7) and the generator
(1) through pipes in turn; the solution circulation sys-
tem is a circuit formed by connecting the generator
(1), the solution heat exchanger (7), the absorber
(5), the solution pump (6), the solution heat exchang-
er (7) and the generator (1) through pipes in turn;
the heat pump refrigerating circulation system is in-
ternally provided with the refrigerating working me-
dia and a solution consisting of substances which
have high solubility in the refrigerating working me-
dia.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting a first compressor (14),
the generator (1), a second throttle reducing valve
(16), the condenser (15) and the first compressor
(14) in turn though pipes; the heat pump refrigerating
circulation system consists of the working media cir-
culation system and the solution circulation system;
the driving circulation system is internally provided
with the working media; the working media circula-
tion system is a circuit formed by connecting the gen-
erator (1), the condenser (15), the first throttle reduc-
ing valve (3), the evaporator (4), the absorber (5),
the solution pump (6), the solution heat exchanger
(7) and the generator (1) in turn through pipes; the
solution circulation system is a circuit formed by con-
necting the absorber (5), the solution pump (6), the
solution heat exchanger (7), the generator (1), the
solution heat exchanger (7) and the absorber (5) in
turn through pipes; the heat pump refrigerating cir-
culation system is internally provided with refrigerat-
ing working media and the working pair solution con-
sisting of substances which have high solubility in
the refrigerating working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting a first compressor (14),
the generating rectifier (8), a second throttle reducing
valve (16), the condenser (15) and the first compres-
sor (14) in turn though pipes; the driving circulation
systemis internally provided with working media; the
heat pump refrigerating circulation system consists
of the working media circulation system and the so-
lution circulation system; the working media circula-
tion system is a circuit formed by connecting the gen-
erating rectifier (8), the condenser (15), the first throt-
tle reducing valve (3), the evaporator (4), the absorb-
er (5), the solution pump (6), the solution heat ex-
changer (7) and the generator (8) in turn through
pipes; the solution circulation system is a circuit
formed by connecting the absorber (5), the solution
pump (6), the solution heat exchanger (7), the gen-
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erating rectifier (1), the solution heat exchanger (7)
and the absorber (5) in turn through pipes; the heat
pump refrigerating circulation system is internally
provided with refrigerating working media and the
working pair solution consisting of substances which
have high solubility in the refrigerating working me-
dia.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting the first compressor
(14), the generator (1), the second throttle reducing
valve (16), the condenser (15) and the first compres-
sor (14) in turn through pipes; the driving circulation
system is internally provided with the working media;
the heat pump refrigerating circulation system con-
sists of the working media circulation system and the
solution circulation system; the working media circu-
lation system is a circuit formed by connecting the
generator (1), the condenser (15), the firs throttle
reducing valve (3), the evaporator (4), the low-pres-
sure compressor (9), the absorber (5), the solution
pump (6), the solution heat exchanger (7) and the
generator (1) in turn through pipes; the solution cir-
culation system is a circuit formed by connecting the
absorber (5), the solution pump (6), the solution heat
exchanger (7), the generator (1), the solution heat
exchanger (7) and the absorber (5) in turn through
pipes; and the heat pump refrigerating circulation
system is internally provided with refrigerating work-
ing media and working pair solution consisting of
substances which have high solubility in the refrig-
erating working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting the first compressor
(14), the absorber (10) serving as the condenser,
the second throttle reducing valve (16), the condens-
er (15) serving as the evaporator and the first com-
pressor (14) in turn through pipes; the driving circu-
lation system is internally provided with the working
media; the heat pump refrigerating circulation sys-
tem is a circuit formed by connecting the absorber
(10), the condenser (15), the firs valve (12), the first
liquid storage (11), the second valve (13), the first
throttle reducing valve (3), the evaporator (4) and
the adsorption bed (10) in turn through pipes; and
the heat pump refrigerating circulation systemiis pro-
vided with the working media and the working pairs
consisting of substances which are capable of ad-
sorbing the working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
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circuit formed by connecting a second compressor
(18), the generator (1) serving as the condenser, a
third throttle reducing valve (17), the absorber (5)
serving as the evaporator and the second compres-
sor (18) in turn though pipes; the driving circulation
systemis internally provided with working media; the
heat pump refrigerating circulation system consists
of the working media circulation system and the so-
lution circulation system; the working media circula-
tion system is a circuit formed by connecting the gen-
erator (1), the condenser (15), the first throttle reduc-
ing valve (3), the evaporator (4), the absorber (5),
the solution pump (6), the solution heat exchanger
(7) and the generator (1) in turn through pipes; the
solution circulation system is a circuit formed by con-
necting the absorber (5), the solution pump (6), the
solution heat exchanger (7), the generator (1), the
solution heat exchanger (7) and the absorber (5) in
turn through pipes; the heat pump refrigerating cir-
culation system is internally provided with refrigerat-
ing working media and the working pair solution con-
sisting of substances which have high solubility in
the refrigerating working media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting a second compressor
(18), the generating rectifier (8) serving as the con-
denser, a third throttle reducing valve (17), the ab-
sorber (5) serving as the evaporator and the second
compressor (18) in turn though pipes; the driving cir-
culation system is internally provided with working
media; the heat pump refrigerating circulation sys-
tem consists of the working media circulation system
and the solution circulation system; the working me-
dia circulation system is a circuit formed by connect-
ing the generating rectifier (8), the condenser (15),
the first throttle reducing valve (3), the evaporator
(4), the absorber (5), the solution pump (6), the so-
lution heat exchanger (7) and the generating rectifier
(8) in turn through pipes; the solution circulation sys-
tem is a circuit formed by connecting the absorber
(5), the solution pump (6), the solution heat exchang-
er (7), the generator (1), the solution heat exchanger
(7) and the absorber (5) in turn through pipes; the
heat pump refrigerating circulation system is inter-
nally provided with refrigerating working media and
the working pair solution consisting of substances
which have high solubility in the refrigerating working
media.

The self-driving heat compression-type heat pump
refrigerating method according to claim 8, charac-
terized in that, the driving circulation system is a
circuit formed by connecting a second compressor
(18), a steam accumulator (22), a third valve (23),an
adsorption bed (10) serving as the condenser, a
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fourth valve (19), a second liquid storage (25), a fifth
valve (24), a third throttle reducing valve (17), an
adsorption bed (10) serving as the evaporator, a
sixth valve (20) and the second compressor (18) in
turn through pipes; the driving circulation system is
internally provided with the working media; the heat
pump refrigerating circulation system is a circuit
formed by connecting the adsorption bed (10), the
condenser (15), the first valve (12), the first liquid
storage (11), the second valve (13), the first throttle
reducing valve (3), the evaporator (4) and the ad-
sorption bed (10) in turn through pipes; and the heat
pump refrigerating circulation system is provided
with the working media and the working pairs con-
sisting of the absorbent which is capable of adsorb-
ing the working media.
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