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(54) Refrigerating system using "free energy" for circulating liquid re-frigerant by pressure

(57) The invention relates to a cascade refrigerating
system comprising a primary refrigerating system oper-
ating with a first refrigerant, which primary refrigerating
system comprises compressor means, connected to
condensing means, where the primary refrigerating sys-
tem further comprises heat exchanging means, where
heat is exchanged from a secondary refrigerating sys-
tem, which secondary refrigerating system comprises
pumping means arranged to supply refrigerant to evap-
orating means and the secondary refrigerating system
comprises at least two pumping vessels connected
through respective check valves which pumping vessels
are connected to at least one heat exchanger, in which
refrigerant is evaporated to generate high pressure,
which high pressure is led to the top of one of the pumping
vessels for supplying refrigerant with high pressure to-
wards the evaporation means. The purpose of the inven-
tion is to provide an energy efficient refrigerating system

that is suitable for refrigerant circulation with reduced en-
ergy consumption for circulating refrigerant in refrigerat-
ing systems, This can be achieved if the inlet at the pri-
mary side of the heat exchanger is connected directly to
the outlet of the condensing means in the first refrigerat-
ing system by a permanent open line, and where the
outlet from the heat exchanger is connected through a
permanent open line to the inlet of the cascade heat ex-
changing means through pressure reduction means. It
is hereby achieved that energy for circulating the refrig-
erant in the second refrigerating system is delivered from
the sub cooling of the first refrigerating system. By a near-
ly unrestricted flow of the first refrigerant through the heat
exchanger a simple primary refrigerant system with re-
duced charge of primary refrigerant and less pressure
drop in primary refrigerant line can be achieved. The first
refrigerant is cooled /liquefied and subcooled in the con-
denser means, limited by the water/air flowing through
the condenser means.
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Description

[0001] The invention relates to a cascade refrigerating
system comprising a primary refrigerating system oper-
ating with a first refrigerant, which primary refrigerating
system comprises compressor means connected to con-
densing means, where the primary refrigerating system
further comprises heat exchanging means, where heat
is exchanged from a secondary refrigerating system,
which secondary refrigerating system comprises pump-
ing means arranged to supply refrigerant to evaporating
means and where the secondary refrigerating system
comprises at least two pumping vessels connected
through respective check valves, which pumping vessels
are connected to at least one heat exchanger, in which
refrigerant is evaporated to generate a high pressure,
which high pressure is led to the top of one of the pumping
vessels to supply refrigerant to the evaporation means.

Background of the Invention

[0002] GB 1,146,428 describes improvements in a
flooded coil refrigerating system, where tanks are de-
signed to collect a re-circulating excess refrigerant from
the evaporators to eliminate slugging of the compressor.
The driving force of the prior art system is the pressure
difference between the compressor discharge or con-
denser pressure and the suction pressure of the com-
pressor, which is similar to most other refrigerating sys-
tems. During operation one of the receivers is connected
to the condenser, and liquid refrigerant fills the first re-
ceiver, which at the same time is connected through re-
striction means to flooded evaporators, from which re-
frigerant is led to the second receiver, where liquid re-
mains and gas is led to the suction side of the compres-
sor. When the first receiver is empty or the second re-
ceiver is full, valves are opened and closed to change
the operation of the receivers.
[0003] Pumping liquid refrigerant with gas pressure
systems is prior disclosed in W. F. Stoecker, Industrial
refrigeration, chapter 8-8 to 8-10, page 241 to 251 and
chapter 8-9, page 246-247, where energy analysis of gas
pumping is described:

"Gas pumping systems are lower at first costs, re-
quire lower maintenance expense... and are not
subject to cavitations. Gas pumping systems require
more power for the pumping process than mechan-
ical pumps... "

"It is generally accepted that energy cost of the gas
pumping system is greater than that of the mechan-
ical pump..."

"There is another loss associated with gas
pumping ...by the warm vapour heating the cold liq-
uid and the walls of the pumping vessel "
"All the foregoing may be summarized by estimating

that the cost of gas pumping may be 50% to 100%
higher than liquid pumping.

[0004] DE 3511421 A1 describes a refrigeration cir-
cuit, which comprises adjustable means to increase the
pressure in the refrigeration circuit with a low condensa-
tion temperature. This way it is possible to fulfil conden-
sation by using very low refrigerant temperatures with a
very low condensation pressure without experiencing cir-
culation problems.
[0005] The system relates to energy savings by means
of low condensing temperatures, which maintains suffi-
cient refrigerant pressure for the expansion valve.
[0006] EP 1 046 868 A2 describes a refrigerating sys-
tem having a refrigeration cycle, which provides opti-
mised energy consumption.
[0007] Pumping pressure is generated by an auxiliary
compressor, thus it is not an energy neutral system.
[0008] Every one of the above-mentioned prior art sys-
tems use compressors or pumps to generate the driving
force of the pumping systems.
[0009] The disadvantages of systems using discharge
gas generated by a compressor are:

• The energy consumption of the compressor,
• The energy loss originating from the warm vapour

heating, the cold liquid and the walls of the pumping
vessel,

• The energy loss originating from bypassing dis-
charge gas to suction side,

• The fact that the compressor is running continuously
to generate pressure,

• The capacity control of the compressor, which may
be required,

• The service and maintenance of the compressor,
• The running noise of compressors,
• The compressor oil in the refrigerating system, which

requires a separation and return system,
• The poor heat transfer of coils due to oil in the refrig-

erating system.

[0010] The disadvantages of systems using pumps
are:

• The Energy consumption of the pump,
• The Energy loss by flooded evaporators and the ex-

cess refrigerant circulating,
• The Capacity control of the pump, which may be re-

quired,
• The service and maintenance of the pump,
• The running noise of the pump,
• The fact that pumps are subject to cavitations,
• The leaking shaft seal = loss of refrigerant.
• The fact that the pumps have a limited life time.

[0011] Prior art discloses the use of the gravity force
for generating flow of the refrigerant. Gravity force sys-
tems can be difficult to install on site due to physical re-
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strictions regarding the installation of components and
the piping in buildings.
[0012] EP 1536190 A1 concerns a cascade refrigerat-
ing system comprising a first high temperature refriger-
ating system operating with a first refrigerant, where the
first high temperature system comprises heat exchang-
ing means, where heat is exchanged from a second low
temperature refrigerating system. The second low tem-
perature refrigerating system comprises pumping means
arranged to supply refrigerant to evaporating means. The
second low temperature refrigerating system may com-
prise at least two pumping vessels connected through
respective check valves, which pumping vessels are con-
nected to heating means in which refrigerant is evapo-
rated to generate high pressure, which high pressure is
led to the top of the pumping vessels to press refrigerant
towards the evaporation means. It is hereby achieved
that the liquid refrigerant evaporates and generates pres-
sure in the related vessel as it is exposed to the heating
means. This way the circulation system is able to operate
with refrigerant completely without oil, since the system
does not include any compressors or pumps. This leads
to improved performance and improved heat transfer.
[0013] JP 2002048422 describes a natural circulation
type heat pumping system comprising a cascade con-
denser, an ammonia refrigerant system, a carbon dioxide
refrigerant system, hence a carbon dioxide gas generat-
ed by the carbon dioxide refrigerating system is guided
to the capacitors 3 and heat exchanged with an ammonia
liquid of the ammonia refrigerant system. The system
furthermore comprises pressure tanks for containing liq-
uefied carbon dioxide from the condensers 3 to heat the
liquefied carbon dioxide via heat exchangers and to in-
crease the pressure inside the tanks; the liquefied carbon
dioxide is lifted to a serge tank installed above the evap-
orator of the carbon dioxide refrigerating system.
[0014] A high level serge tank 6 is necessary to secure
continued flow to evaporator means.
[0015] JP 11 132507 describes a refrigerating system
with improved reliability of refrigerant circulation by
means of a reduction of the number of trouble occurring
factor spots by means of a method according to which
there is a need for a valve mechanism to switch pressur-
ization through evaporation of a refrigerant. By means of
cooling, the pressure reduction is eliminated from a de-
vice formed to generate a circulation drive force for re-
frigerant in a circuit by utilizing a pressure generated
through heating and cooling of a refrigerant. A drive force
generating circuit having a liquid receiver is connected
to a liquid line of a refrigerant circuit B on the utilization
side of a secondary refrigerant system. In the liquid re-
ceiver, a circuit for pressurization is formed between a
pressurized heat-exchanger and the liquid receiver, and
a circuit for pressure reduction is formed between a pres-
sure heat-exchanger and the liquid receiver. A refriger-
ating device comprises a heater to generate high pres-
sure through evaporation of a refrigerant by heating the
pressurized heat-exchanger and a cooler to generate low

pressure through condensation of a refrigerant by cooling
a pressure-reduced heat-exchanger.
[0016] Regulating the heating amount of the heater
and the cooling amount of the cooler alternately gener-
ates a state to generate high pressure in the liquid re-
ceiver, and a state wherein low pressure is exerted,
hence discharge of liquid from the liquid receiver, and
recovery of liquid to the liquid receiver is alternately af-
fected.
[0017] Only one pumping vessel results in non-contin-
uous flow towards the evaporating means.
[0018] External heating means or refrigeration/heat
pump systems are necessary to generate pumping pres-
sure. Thus, it is not an energy neutral system.
[0019] EP 0857936 B1 concerns a heat exchanger on
a secondary heat source exchanging heat with a heat
exchanger on the primary heat source in a primary cool-
ing circuit, and which is connected to an indoor heat ex-
changer through a gas pipe and a liquid pipe. A tank
storing a liquid cooling medium is connected at its lower
end to the liquid pipe and at its upper end to a pressure
adjustment mechanism. Check valves are disposed on
both sides of the connecting portion of the tank having
regard to the liquid pipe. The internal pressure of the tank
is either high or low and the state of the pressure changes
by means of the pressure adjustment mechanism, thus
the liquid cooling medium is supplied to the indoor heat
exchanger, when the pressure is high, and the liquid cool-
ing medium is recovered from the heat exchanger on the
secondary side of the tank and is circulated by a second-
ary cooling circuit during low pressure.
[0020] External heating means or refrigeration/heat
pump systems are necessary to generate pumping pres-
sure. Thus, it is not an energy neutral system.
[0021] JP 11 023079 concerns a method according to
which a natural refrigerant is used in a circulation cycle
on the secondary side, a booster is arranged in a position
below primary and secondary heat-exchanging parts,
and a solenoid valve is arranged on the outlet side of a
boosting device. A secondary refrigerant, being a natural
refrigerant such as CO2, which is radiated and con-
densed by a refrigerator 1 on the primary side, is fed to
a heat-exchanger 2 on the secondary side by the absorb-
ing of heat, and a substance to be cooled is cooled. A
secondary refrigerant evaporated by the heat-exchanger
on the secondary side is returned to the refrigerator on
the primary side, and by means of its own weight it drops
into a liquid reservoir situated downstream from the con-
densing part of the refrigerator on the primary side, and
the refrigerant is stored therein. A secondary refrigerant
in the liquid reservoir is supplied by means of its own
weight to a booster through a check valve. When a liquid
refrigerant is sufficiently stored in a booster, solenoid
valves are closed. A secondary refrigerant is heated by
a heating device to increase the internal pressure of the
booster, and the secondary refrigerant is fed to a heat-
exchanger on the secondary side through a piping on the
secondary side.
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[0022] The present application does not describe any
pressure equalization in the tanks when alternating be-
tween tanks.
[0023] External heating means or refrigeration/heat
pump systems are necessary to generate pumping pres-
sure. Thus, it is not an energy neutral system.

Explanation of the invention

[0024] The purpose of the invention is to provide an
energy efficient refrigerating system suitable for refriger-
ant circulation with reduced energy consumption for the
circulation of refrigerant in refrigerating systems.
[0025] This can be achieved with a system as de-
scribed in the opening paragraph if the cascade refriger-
ation is modified so that the inlet at the primary side of
the heat exchanger is connected directly to the outlet of
the condensing means in the first refrigerating system by
a permanent open line, and where the outlet from the
heat exchanger is connected through a permanent open
line to the inlet of the cascade heat exchanging means
through pressure reduction means.
[0026] It is hereby achieved that energy for circulating
the refrigerant in the secondary refrigerating system is
delivered from subcooling of the primary refrigerating
system. By a nearly unrestricted flow of the first refriger-
ant through the heat exchanger it can be achieved that
a simple primary refrigerant system with reduced charge
of primary refrigerant and less pressure drops in the pri-
mary refrigerant line. The first refrigerant is cooled/lique-
fied and subcooled in the condenser means and reduced
by the temperature of the water/air flowing through the
condenser means. By passing of the heat exchanger,
the liquefied refrigerant is further subcooled, and the con-
tent of the cooling energy is increased. The energy for
generating pressure in the secondary refrigerating sys-
tem is removed from the first refrigerating system, making
this application energy neutral. When the secondary liq-
uid refrigerant is exposed to heat in the heat exchanger,
it evaporates and generates pressure in the related ves-
sel. This way the circulation system can operate with re-
frigerant completely without oil since the system does
not include any compressors or pumps. This leads to
better performance and better heat transfer.
[0027] The heat exchanger has an inlet for the second
refrigerant, which is connected to the lower part of the
pumping vessels, where the heat exchanger has an out-
let connected to the upper part of the pumping vessels.
It is hereby achieved that liquid secondary refrigerant is
supplied by gravity from at least one of two pumping ves-
sels to a related heat exchanger located in the same level
as the lower part of the pumping vessels.
[0028] It is hereby achieved that the refrigerant is in-
jected into one or more heat exchangers where the pres-
surized gas is produced by evaporating the second re-
frigerant. This way a pressure difference is provided,
which pressure difference has enough force to press re-
frigerant through the refrigerating system.

[0029] The pressurized gas produced by the evapo-
rating secondary refrigerant is supplied into the vessel
acting as high pressure. The high pressure of the con-
tained liquid refrigerant makes the liquid refrigerant flow
through non-return valves into the liquid line.
[0030] Mean while a solenoid valve equalizes the pres-
sure between the condenser and the other vessel, which
makes the refrigerant fill the vessel by gravity.
[0031] When the high pressure vessel is empty, a con-
trol circuit makes the sequence alter so the second vessel
supplies liquid and the first vessel fill up.
[0032] According to a preferred embodiment, the up-
per part of the pumping vessels can be connected
through a line, which line contains solenoid valves to-
wards the vessels from where the line is further connect-
ed to the return line from the evaporators through a so-
lenoid valve. Thus, it can be achieved that liquid refrig-
erant in one of the vessels can be pressurized from the
other vessel. Each time a change is noticed between the
vessels, the empty vessel has a high pressure and the
full vessel has a low pressure, the pressure can be
aligned to reduce the total power consumption of the re-
frigerating system. This can also reduce the time for al-
ternating between the tanks and ensure a nearly constant
flow to the evaporating means.
[0033] According to a second preferred embodiment,
a common heat exchanger may comprise a first section,
which first section is connected to the permanent open
line, where a second and third section of the common
heat exchanger is connected to the pumping vessels.
Hereby is achieved that there can be a constant flow of
the first refrigerant through the common heat exchanger,
and the entire refrigerant leaving the cascade condenser
is flowing through the common heat exchanger.
[0034] By controlling the heating means by solenoid
valves in secondary refrigerant flowing from the lower
parts from the vessels by gravity, control can be per-
formed by small and less expensive solenoids valves.
[0035] The material of the heat exchanger is always
pre-heated by the primary refrigerant, ensuring a quick
heating action.
[0036] As an alternative a first and a second heat ex-
changer is serially coupled and connected to the perma-
nent open line. Hereby standard heat exchangers may
be used as long as a mostly unrestricted flow of the first
refrigerant is achieved through the serially coupled heat
exchangers.
[0037] The invention further relates to a method for
operating a refrigerating system with free energy, which
refrigerating system can be operated by at least two
pumping means to supply refrigerant to evaporating
means through expansion means, where the refrigerant
flows from the evaporators through condensing means,
from where the refrigerant flows back towards the pump-
ing means, which pumping means can be pressurized
by evaporating refrigerant in at least one heat exchanger
for supplying refrigerant at high pressure towards the
evaporation means, where the heat exchanger can be
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heated primarily by free energy flowing towards and away
from the heat exchanger through permanent open lines.
[0038] Hereby it can be achieved that all kinds of free
energy can be used to pump the refrigerant around the
refrigerating system.
[0039] Free energy can be achieved by connecting the
heat exchanger to refrigerant flowing to or from a con-
densing means operating with sufficient high tempera-
ture. The heating energy for generating pumping pres-
sure of the secondary refrigerant is removed from the
primary refrigerating system, which makes the circulation
system work with "free energy" without any external en-
ergy source.
[0040] "Free energy" for generating pumping pressure
of the secondary refrigerant can be achieved by connect-
ing the heat exchanger to refrigerant flowing to or from
a condensing means operating with sufficient high tem-
perature. The heating energy for generating pumping
pressure of the secondary refrigerant is removed from
the primary refrigerating system, which makes the circu-
lation system work with "free energy" without any external
energy source.
[0041] "Free energy" for generating pumping pressure
of the secondary refrigerant can be achieved by super-
heating the suction gas from the evaporating means or
from additional superheating means, which makes the
circulation system work with "free energy" from the cool-
ing load without any external energy source.
[0042] Hereby is achieved that there is not any or at
least very small energy costs connected with the circu-
lation of refrigerant.
[0043] Additional heating means can be added, if there
is not sufficient superheated gas available.
[0044] As an alternative heating energy for generating
pumping pressure of the secondary refrigerant can be
achieved by heating the heat exchanger by any (waste)
energy flowing in a liquid or gaseous media through lines
to and from the heat exchanger.
The described systems can provide pressurized circula-
tion of the secondary refrigerant of rotating parts in pumps
or compressors and the refrigerating system requires lim-
ited regular maintenance.

Drawings

[0045] In the following, the refrigerating system is de-
scribed according to the figure, where fig. 1 shows an
embodiment of the invention comprising compressor
means where
fig. 2 shows an alternative embodiment of the invention,
where
fig. 3 describes a third embodiment of the invention,
where
fig. 4 shows an alternative embodiment of the invention.
[0046] Fig. 1 shows a first cascade refrigerating sys-
tem, where the cascade heat exchanger 2 is cooled by
a primary refrigerating system 4. The primary refrigerat-
ing system 4 can be any suitable system using any suit-

able refrigerant. The heat exchanger 2 functions as the
cascade condenser of the secondary refrigerating sys-
tem. Liquid flows through the pipe 9 and alternates further
through the pipe 8 or 10, which leads to non-return valves
12 or 14 and through the pipe 16 or 18 into the pumping
vessels 20 or 22. The outlet of the pumping vessels 20
or 22 are connected through pipe 24 or 26, through non-
return valves 28 or 30 into the liquid line 32, which leads
to flow restriction means 34, which restriction means
might be electronically controlled expansion valves.
From the restriction means 34, the secondary refrigerant
is led to evaporators 40. The outlet pipes 52 from the
evaporator 40 are led to the cascade condenser 2.
[0047] A part stream of the liquid secondary refrigerant
is led from the pumping vessels 20 or 22 through mag-
netic valves 120 and 122 and into the pipe 60 or 62 into
one of the sections of a common heat exchanger 67,
where liquid secondary refrigerant is evaporated when
exposed to a heat source. The evaporated refrigerant
gas is led back to the related vessels 20, 22 through the
pipes 68, 70 generating pressure for the operation of the
system.
[0048] The common heat exchanger is heated by liquid
primary refrigerant. The entire liquid primary refrigerant
leaves the cascade condenser through line 100 and is
led to the central section of the common heat exchanger
67 from which the now subcooled primary refrigerant
flows through line 106 towards the cascade expansion
valve 112.
[0049] The vessel 20, 22 will in loading mode equalize
pressure through pipe 72, 74, onto the solenoid valves
76, 78, through the pipes 80, 82, 84 into the common
return line 52 or 44.
[0050] Operation example: The vessel 20 operates at
high pressure when supplying liquid and the vessel 22
operates at low pressure when loading liquid. The sole-
noid valve 76 is closed and the liquid is trapped inside
the HP vessel 20. Due to the high pressure, the inlet non-
return valve 12 is closed and the outlet non-return valve
28 is open. By opening the solenoid valve 120, the
trapped liquid is heated/evaporated by the heat exchang-
er 67, generating high pressure. The solenoid valve 78
and 79 are open so the pressure of vessel 22 is equalized
to the condenser 2 and the liquid is drained by gravity
from the condenser 2 through non-return valve 14 to ves-
sel 22. When the HP vessel (20) is empty, the system
alternates. The system is controlled by a monitoring de-
vice 21, 23 or by means of a timer (not shown).
[0051] The solenoid valve 79 in the common venting
line 84 closes both the solenoid valves 76 and 78 equal-
izing the pressure between vessel 20 and 22. When the
pressure is equalized, the solenoid valve 78 closes, so-
lenoid valves 76 and 79 opens and vessel 22 is now in
operation as HP vessel supplying liquid. By opening the
solenoid valve 122 the trapped liquid is heated/evapo-
rated by the heat exchanger 67 generating high pressure.
The solenoid valve 76 and 79 are open so the pressure
of vessel 20 is equalized to the condenser 2 and the liquid
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is drained by gravity from the condenser 2 through non-
return valve 12 to vessel 20. When the HP vessel (22) is
empty, the system alternates again. Thus, the system
can operate by changing between an active (supplying)
and an inactive (loading) vessel during the entire opera-
tion. This leads to a highly efficient refrigerating system,
where a liquid refrigerant is circulated in the piping by
means of pressure using free or "low value" energy with-
out using any energy consuming pumps, compressor etc.
[0052] Fig. 2 shows an alternative embodiment of the
invention. Most of the functions of the second refrigerat-
ing system are equal to those shown in fig. 1, thus they
will not be mentioned. The only differences between fig.
1 and 2 will be mentioned in the following.
[0053] The major difference is that the common heat
exchanger 48 in fig. 2 is connected differently than in fig.
1. The common heat exchanger 48 is supplied through
a line 46, where the secondary refrigerant returns mostly
as a gas from the evaporator 40.
[0054] The heating energy for generating pumping
pressure of the secondary refrigerant can be achieved
by superheating the suction gas from the evaporating
means 40 or from additional superheating means 42,
which makes the circulation system work with "free en-
ergy" from the cooling load without any external energy
source. Additional heating means can be added, if there
is not sufficient superheated gas available (not shown).
[0055] The superheated refrigerant is led through line
46 to the common heat exchanger 48, where refrigerant
is heated/evaporated in the other parts of the heat ex-
changer. The refrigerant leaves through line 50, which
leads towards the condenser 2.
[0056] Fig. 3 describes a third embodiment of the in-
vention by showing a combination of the features from
fig. 1 and fig. 2. Two common heat exchangers 48 and
67 are used. The common heat exchanger 48 operates
as described in fig. 2, and the common heat exchanger
67 operates as described in fig. 1. This way the two ex-
changers can operate parallel with two different "free en-
ergy" heat sources.
[0057] This combination of the two different "free en-
ergy" heat sources can allow the refrigerating system to
operate, even if the primary refrigerating system is
stopped.
[0058] Fig. 4 shows an alternative embodiment, which
is very much like the system shown in fig. 3, thus only
the differences will be described. The only difference is
that additional cooling/condenser means are shown,
which can operate parallel to the condenser 2 to con-
dense the secondary refrigerant. The cooling/condenser
means 92 could i.e. be an outdoor "free cooling" coil,
which during winter can reduce the temperature of the
refrigerant so that condensing is performed.
[0059] This can allow the primary refrigerating system
to be stopped or be operated at reduced capacity, which
can lead to significant energy savings.
[0060] When the total system operates on "free ener-
gy" and in "free-cooling" mode, the external power re-

quirements are limited to minor consumers in the control
system (solenoid valves etc.) and i.e. blowing means in
the evaporator 40, additional super heater 42 and blow-
ing means in the cooling means 92, if any.

Claims

1. A cascade refrigerating system (4) comprising a pri-
mary refrigerating system operating with a first re-
frigerant, which primary refrigerating system com-
prises compressor means, connected to condensing
means, where the primary refrigerating system fur-
ther comprises heat exchanging means (2), where
heat is exchanged from a secondary refrigerating
system, which, secondary refrigerating system com-
prises pumping means arranged to supply refriger-
ant to evaporating means (40), where the secondary
refrigerating system comprises at least two pumping
vessels (20, 22) connected through respective check
valves (12, 14, 28, 30), which pumping vessels (20,
22) are connected to at least one heat exchanger
(67), in which refrigerant is heated/evaporated for
generating a higher pressure, which higher pressure
is led to the top of one of the pumping vessels (20,
22) for supplying refrigerant with high pressure to
the evaporation means (40), characterised in that
the inlet at the primary side of the heat exchanger
(67) is connected directly to the outlet of the con-
densing means in the first refrigerating system by a
permanent open line (100), and where the outlet from
the heat exchanger (67) is connected through a per-
manent open line (106) to the inlet of the beat ex-
changing means (2) through pressure reduction
means (112).

2. A cascade refrigerating system according to claim 1
characterised in, that the heat exchanger (67) has
an inlet (60, 62) for the secondary refrigerant con-
nected to the lower part of the pumping vessels (20,
22) through flow controlling means (120, 122), where
the heat exchanger has an outlet (68, 70) connected
to the upper part of the pumping vessels (20, 22).

3. A cascade refrigerating system according to one of
the claims 1-2, characterised in that the second
refrigerant is supplied by gravity in a mostly liquid
form from at least one of the pumping vessels (20,
22) through an outlet to a related heat exchanger
(67), which heat exchanger (67) is located below the
level of the pumping vessel (20, 22).

4. A cascade refrigerating system according to one of
the claims 1-3, characterised in that the upper part
of the pumping vessels (20, 22) is connected through
a line (72, 74), which line contains flow controlling
means (76, 78) towards the vessels (20, 22), where
the line (80, 82) is further connected to the return
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line from the evaporators through flow control means
(79).

5. A cascade refrigerating system according to one of
the claims 1-4, characterised in that a common
heat exchanger (67) comprises a first section, which
first section is connected to the permanent open lines
(100, 106), where a second and third section of the
common heat exchanger(67) are connected to the
pumping vessels (20, 22).

6. A cascade refrigerating system according to one of
the claims 1-4, characterised in that a first and a
second heat exchanger are coupled serially and con-
nected to the permanent open lines (100, 106).

7. Method for operating a refrigerating system with free
energy, which refrigerating system is operated by at
least two pumping means (20, 22) for supplying re-
frigerant to evaporating means (40) through expan-
sion means, where the refrigerant flows from the
evaporators through condensing means, from where
the refrigerant is flowing towards the pumping
means, which pumping means (20, 22) are pressu-
rized by evaporating refrigerant in at least one heat
exchanger (67), for supplying refrigerant with high
pressure towards the evaporation means (40),
where the heat exchanger (67) is heated primarily
with a free energy flowing towards and away from
the heat exchanger through permanent open lines
(100, 106).

8. Method according to claim 7, characterised in that
free energy is achieved by connecting the heat ex-
changer to refrigerant flowing to or from a condens-
ing means operating at a sufficient high temperature.

9. Method according to claim 7, characterised in that
free energy is achieved by heating the heat exchang-
er by waste energy flowing in a liquid or gaseous
media through lines to and from the heat exchanger.
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