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The defrosting of the eva- I

porators by means of hot high 0c

pressure liquid from the compres- S ? i }
sor has previously been done ei- Y L-11 14

ther by reversing the plant, that is
alternating use of the condensers
as evaporators and evaporators as
condensers and vice versa or by ' 2
doubling the evaporators, one of
them being active while the other
is defrosted. There are disadvan-
tages with both systems and the
purpose of the invention is to eli-
minate these disadvantages and
to provide a plant, which is simple
as far as construction and opera-
tion is concerned and which gives
a high average factor a year for the
heating effect emission. This has
been achieved by the fact that the
evaporators(21, 22), which are to
work as heat emitters at defrosting
are essentially completely emp-
tied from the refngerant, whichaf-
ter compressing and condensing
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is stored in a container (15). The defrosting of the emptied evaporator(s) (21,22) is done by means of refrigerant condensate un-
der high pressure from the container (15), and supercooled condensator is added to the evaporators, being under heat-absorp-
tion, from the defrosted evaporators via an operation container (17). Refrigerant condensate is also led via the operation contai-
ner (17) to the one or those evaporators (21, 22) intended as heat absorbers and/or heat emitters.
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A METHOD FOR RUNNING A COOLING-HEATING PUMP : -

Background of the invention . .

The present invention refers to a method of running a cooling-heating
pump plant with an improved heat recovery and defrosting, said plant
comprising one compressor, at least one condenser and at least two
"evaporators, said components being connected to each other via
necessary conduits and said evaporators being defrosted by means of
hot high-pressuré liquid from the compressor. The invention also refer:

to a cooling-heating pump plant for performing the method.

At previously known heat recovery systems with cooling-heating pumps
the defrosting is done b? reversing a valve so that the working
medium in form of hot gas rushes into the exterior battery, which
before the reversing was active as an evapcrator. The reversing is
done very quickly and may result in a serious shock in the system
and consequently a shortened length of life. The sudden pressure rise
in the cold exterior battery may cause a steam collapse, which results
in a momentary change of high pressure and suction pressure, and an
expansion will be achieved in the coﬁpressor instead .of a compression.
In the exterior battery, working as an evaporator before the rever-
sation, there is always a large amount of liquid refrigerant left,
and é sudden change of the reversing valve may, unless certain measure
are taken, empty liquid refrigerant into the compressor resulting in
a compreésor'damage. The reversing valve used at known system is a
four-way valve, through which high-pressure gas from the compressor
~as well as low-pressure gas from the exterior battery flows. The
temperature of. the high-pressure éas can be about 9OOC, while the
temperature of the low-pressure gas is about to°. Thus there is a larg
difference of temperature between the two refrigerants.in one and same
valve, which naturally demands a lot from the reversing valve, where
at the same time heat losses arise. Moreover it is not possible to
arrange heat exchangers downstream of the battery for supercooling of
the refrigerant, and there is also a great risk of overheating of the

low-pressure liquid of the evaporator battery. S ‘
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It is also known (Swedish patent No. 358.025) to double the .number
of evaporators and to defrost the one that is inactive for the
moment. At defrosting hot high-pressure gas is led from the com-
pressor to the intake side of the evaporator. The hot high;bressure
gas, however, has a considerably worse defrosting effect than a
corresponding high-pressure liquid, and as the evaporator, the
receiver and the connected pipe system are filled with high-
-pressure gas, the defrosting requires considerable time. After
the defrosting the condensate from the receiver must be forced

to éircuiate thrgugh the evaporator once more before it, via

the expansion valve, can be provided to the suction side of the
compressor in an expanded state, that is as low-pressure gas.

The bringing back of the condensate to the system and the storing
of said condensate in the receiver takes plenty of time. During
the whole defrosting éycle the evaporator is inactive, which can
only be accepted at such Eystems where a doubling of one and the
same function unit is done. When it is desired to utilize every

evaporator at a maximum, such a long stoppagé cannot be allowed.

Letting the high-pressure gas from the compressor pass through
the condenser to the receiver and from there achieve a defrosting
of any evaporator is not possible, as the throttle means will
expand the refrigerant so that the evaporators work as heat
absorbers instead of heat emitters, thus increasing the frost

-

formation instead of achieving a defrosting.

Summaryv of the invention

The purpose of the previous invention is to eliminate the above
mentioned disadvantages and to provide a method and a cooling-
-heating pump plant, whicﬂWis simple as far as construction and
operation is concerned and which gives a high average factor a
7year for the heating effect emission. This task has been solved
by the fact that the one or those of the evaporators working as

heat emitters (e.g. at defrosting) are emptied from essentially
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all the refrigerant, which after compressing and condensing is
stored in~a container, that -the defrosting of the. emptied eva- .
poratbr(s) is done by means of refrigerant condensate under high
pressure from the container, and supercooled refrigerant condensate
is added to the evaporator(s) being-under average running heat.
absorption from said defrosted evaporators via an operation con- .
tainer, and that, (if necessary) after repeating- the first phase,
the refrigerant condensate is led via the operation container to
the evaporator(s) intended as heat absorbers and/or heat emitters.
The cooling;heatihg pump plant distinguishes itself by the charac-

teristics stated in claim 2.

By first emptying the system from the refrigerant, at the same time
as the compressed refrigerant is condensated and stored in the con-
tainer, the hot high-pressure liquid will, when the valves are
opened, rush into the evaporator which is to be defrosted, and

as the liquid is many times over a more effective heat carrier

than gas, an immediate defrosting will occur. The supercooled
high-pressure liquid from the defrosted evaporator is not led back
to the compressor but is led directly to an operation container,
from which the refrigerant can be distributed to other evaporators

of the system.or to the evaporator, which has been defrosted.

By the particular design of the cooling-heating pump plant the
refrigerant will always be led against the current relativt to the
air or to the refrigerant which smears the battery, and this re-

sults in a higher degree of efficiency and causes that standard

more conventional, high-capacity liquid distributors to the batte-
ries can after the expansion valve be used during the cooling,
heating as well as defrosting period, which is not possible with
conventional cooling-heating pump plants. It is also possible and
quite advantageous to let the high-pressure liquid to the evaporator
as well as the low-pressure liquid from said evaporator pass through
a heat exchanger, whereby a supercooling of the high-pressure liquid
is achieved as well as a separation of gas from the low-pressure
liquid, and by this a protection of the compressor against hammering.
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One of the advantages of the heat exchanger is also a quich return
of oil. As any four-way-reversation valve - is not used, any losses
of capacity on the hot gas side are not acquired, when the oil
passes the valve, and special oil or heat separators can also be

dispensed with.

The system will be relatively inexpensive as it includes mainly

standard components or modified ones.

Brief description of the drawings

The description will herebelow be further described with reference

to enclosed drawings illustrating some embodiments.

Figure 1 schematically shows the construction of a cooling-heating
pump plant, where cooling as well as heating requirements can exist,
Figure 2 shows a somewhat modified embodiment of the plant illu-

strated in figure 1.

Description of the preferred embodiment

Referring to the drawings, 10 stands for a compressor, 11 for a
high-pressure line, 12 a condenser, e.g. a finned element, arranged
in a heater 13 for e.g. radiator hot water. The outgoing line 14
from the condenser 12 is connected to the upper part of'a charging
container 15 for the working refrigerant. A line 16 starts from the
bottom side of the charging container and connects this container

with the upper paft of an operation container 17. A pilot valve 18

'is arranged in the connection line 16 and on both sides of said

valve there are two branching lines 19 and 20, which lead to a
number of evaporating batteries 21 and 22 designed with a heat-
-absorbing as well as a heat-emitting function, at which the deli-
very line 19 is connected to fhe inlet side of the evaporators,
respectively, and the return pipe 20 to ﬁhe outlet side of the

evaporators, respectively.

A feeding line 23 leaves the bottom part of the operation con-
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tainer 17, and a pressure control 35 is connected to said feeder,

which also is connected to the irilet sides of the evaporators,

'respectively. Iﬁ the feeding line 23, in close connection to the

evaporators 21 and 22, respectively, a thermostatic expansion valve
25 is arranged. In the embodiment illustrated in figure 1 the eva-
porator 22 is designed as an air-cooled or air-heated heat ex-

changer, respectively, serving as a re-condenser or as an eva-

' porator. The evaporator 21 forms for example the cooling battery

of a freeze box, freezing chamber, freezing gondola or the like,

and more than one evaporator can of course be connected to the system.

Furthermore a return line 26, leading to the suction side of the

compressor 10, is connected to the outlet sides of the evaporator

_batteries 21 and 22. Pilot valves 27, 28, 29 and 30 are arranged

in the delivery line 19 and in the return line 26, in close connec-
tion to the evaporators 21 and 22. In the return pipe 20 and in
close connection to the evaporator batteries 21 and 22 there are
arranged non-return valves 33 and 34, closing in the direction

towards said batteries.

The cooling plant with heat production as well as heat recovery,
illustrated in figure 1, is intended to be used in shops equipped
with freezing gondolas or the like, where there is also a need of
hot water for tapping and radiator hot water. The plant works in

the following way.

The compressor 10 suctions vaporized working refrigerant from the
evaporator batteries and pumps this via the pipe-line 11 to the
condenser 12, where part of the heat is emitted to the surrounding
water in the cold water stratum (1ayer) of the radiator heater 13.
The high—préssure gas, éoming from the compressor 10, is condenséted
mainly in the condenser 12, and the high-pressure liquid is led via
the line 14 to the charging container 15, which has such a large
volume that it holds an essential part‘of the tétal working refrige-

rant.
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At refrigerating operation during the summer, when there is little

tapping of hot water and no radiator heating is needed, it may be
required to emit surplus heating to the outdoor air, at which the
evapofator 22, deéigned as an air-cooler or an air-heater, respec-
tively, is supplied with high-pressure liquid from the charging
container 15, provided that the valve 18 is closed and the valve

29 in the supply line 19 of the evaporator 22 is open. High-bréssure
liquid can thus pass through the evaporator 22, and as the valve

30 is closed, the refrigerant can be led to the return pipe 20 via
the non-returnrvalve 34. The further cooled high-pressure iiquid
is thus led to the operation container 17, from where the refrige-
rant is led via the feeder 23 to the evaporation battery 21. As

the valve 27 is closed, the refrigerant passes the expansion

valve 2%. ~nich means that the evaporator 21 works as a heat ab-
sorber ani cocis the products in the freezing gondola. Low-pressure
gas from oz 2vaporator 21 is led through the open pilot valve 28

and back to the suction side of the compressor 10.

During the winter months it can be appropriate to let the evapora-
tor battery work as a heat absorber, at which the valve 18 is open
and high-pressure liquid can pass through the charging container

15 as well as the operation container 17, the high-pressure liquid

.then being led via the feeder 23 from the operation container to the

expansion valve 25 of the evaporator 22. At this operation the valve

29 is closed and the valve 30 open.

In case the evaporation battery 21 is to be defrosted, this battery
and its line-system will be emptied by closing the pilot valves 27,
29 and 30 and the control valve 18, while the pilot valve 28 is
open. The compressor 10 will then such out all the low-pressure
liquid from the system at the same time as high-pressure liquid

is pumped to the charging container 15.

The defrosting is done by opening the valve 27 and closing the

valve 28, so that high-pressure liquid from the charging container
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15 can rush into the evaporator battery 21, where the hot refrige-
rant during very short time will defrost the evaporator, at which
cooled high-pressure liquid is led to the operation container 17
via the nsn-return valve 33 and the return pipe 20. During the
whole operation moment, that is the emptying, the charging and

the defrosting, the evaporation batfery 22 works as a'heat ab-
sorber, provided that the valve 29 is closed and the valve 30

is open while the condenser 12 works as a heat emitter.

In order to definitely ensure an effective separation of gas

from the low-pressure liquid to protect the compressor against
hammering, it is favourable to connect a heat exchanger 36 in

the line system in front of the evaﬁorator batteries, as schema-
tically illustrated in figure 2. Hereby three important functions
are achieved, that is a supercooling of the high-pressurs . 17i<
on its way to the evaporator, an effective separation of T Tz
from the low-pressure liguid so that only dry, well saturi=.: 5.2
returns to the suction side of the compressor, and a guaranteed

good 0il return to the compressor during the whole cooling period.

The embodiment according to figure 2 differs from the one shown

in figure 1 only by -the fact that said heat exchanger is connected
to the system in front of each evaporator, and that the plant com-
prises three evaporators of which the evaporator 24 is designéd

as an.airecodléd or air-heated exchanger, while the evaporators

21 and 22 are included in the refrigerating producer of the cooling
plant. In other respects the function of the plant is the same as

has been described in connection to figure 1.

The invention is not limited to the described embodiments but a

number of modifications are possible within the scope of the claims.
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CLAIMS

1. A method of running a cooling-heating pump plant with im-
proved heat recovery and defrbsting, said plant comprising a
compressor, at least one condenser in the form of an inner
flanged battery and at least two evaporators in the form of
outer flanged batteries, said components being connected to

each other via required lines and said evaporators being de-
frosted by means of hot high-pressure liquid from the compressor,
characterized therebdy, that the one or

those evaporators (21, 22), intended to work as heat emitters
(e.g. at defrosting), are essentially completely emptied from

the refrigerant, which after compressing and condensing is

stored in a container (15), that tha “=frosting of the one

or those emptied evaporators (21, 22, iz done by means of a
refrigerant condensate unaer high przs-2r2 Zrom the container
(15), and supercooled refrigerant coniznisate is supplied to the

one or those evaporators (21, 22) being under average running
(heat absorptibn) from the said defrosted evaporators via an
operation container (17) and that, perhaps after a repeating of
the first phase, the refrigerant condensate via the operation
container (17) is led to the one or those evaporators (21, 22)

intended as heat absorbers and/or heat emitters.

2. A cooling-heating pump plant for performing the method accor-
ding to claim 1, comprising a compressor (10), at least one con-
denser (12) in the form of an inner flanged battery and at least

two evaporators (21, 22) in the form of outer .flanged batteries,

“which components are connected to each other via necessary lines

and which evaporators are defrosted by means of hot high-pressure
liquid from the compressor, c haracterized the~
r eb vy, that a charging container (15) for the working refrige-
rant is arranged in the line between the condenser (12) and the
evaporators (21, 22 etc), that an operation container (17) for

the refrigerant is comnected in series after the charging con-
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tainer (15) and a control valve (18) is arranged in the connec-
tion 1iné (16) between these containers, that said connection
line (16) after the control valve (18) is branched, and the
branching line (20) via a non-return valve (33, 34) each being
connected to the outlet side of -the evaporators (21,.22), respec-
tively, that a feeding line (23) starting from the bottom part
of the operation container, is connected to the inlet sides of

the evaporators, respectively, via one expansion valve (25) each.

3. A cooling-heating pump plant according to claim 2, ¢ h a =
racterized thereby, that pilot valves (27, 29
and 28, 30 respectively) are arranged in the supply line (19)
and the return line (26) of the evaporazors, in the flow direc-
tion seen before and after the defrostzs.s evajorators (21, 22),

respectively.

4. A plant according to claims 2 and . > harac teri-

z e d thereby, that a heat exchanger (36) is connected

to the feeder (23) starting from the bottom part of the operation
container (17), before the expansion valve (25). The heat exchanging
refrigerants consistiof a working refrigerant (Low-pressure l1iquid),
cbming from the belonging evaporator, as well as of a working re-
frigerant, (high—pressure 1iquid), comihg from the operation con-

tainer (17).

5. A plant according to claims 2-4, characterized
therehby, that the condenser (12) consists of a finned
element arranged in a cold water stratum of a hot-water heater

or a regenerator (13).

6. A plant according to-any of the previous claims, ¢ h a -
racterized thereby, that a pressure watch (35)
is arranged in the feeder (23), starting from the operation
container (17),'said'pressure—watch intended to control the
start and stop of the compressor and the fturning on and off

of the evaporators and the defrosting.
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7. A plant according to the claims 2-6, c h aracteri-
z e d thereby, that at least one evaporator (h6) is
arranged as a heat exchanger in a waste water tank (h?), air
delivery channel, ground conduit or the like, the retﬁrn line

of éaid evaporator being connected to the compressor (10) via

a pressure regulator.
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