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@ Plant, such as cooling plant or heat pump.

@ Plant consisting of a circuit system with one or more
compressors {1}, one or more condensers (2), one or more
evaporators (4), a separation vessel (3) for liquid and vapor-
ous refrigerants, and an ejector system (12, 13} to use the high
pressure from the liquid refrigerant coming from the con-
denser{s)(2) for conveyance of the liquid refrigerant from the
separation vessel {3) to the evaporator(s)(4), whereby the
ejector system (12, 13} has more than one ejector, connected
in parallel, and there are means (14, 15, 16) for putting into
operation the second or further ejector (13) if more liquid than
can be discharged collects in the condenser (2).

|
U
i+

i
1 ‘.

l.'
; }
' *y { &

1
L |
: ) ’
1 s !
Ve « 4 2
1
1
i
i -
1 -
1
1 o 19
]
: =T .
H o
1
L ' 4
P 4 -2
E7 P4

Croydon Printing Company Ltd,



10

15

20

‘ L d
* Cea
-

e

Plant, such as cooling plant or heat pump

The invention relates to a plant consisting of a circuit system with
one Or more compressors, one or more condensers, One Or more
evaporators, a separation vessel for liquid and vaporous refrigerants,
and an ejector system to use the high pressure from the 1liquid
refrigerant coming from the condenser(s) for conveyance of the liquid
refrigerant from the separation vessel to the evaporator(s). Such
plants are known 1in the 1literature. For example, Dutch Patent
Application 8105395 shows a cooling plant in which an ejector is
used instead of a throttle device and a centrifugal pump or the like.
With an ejector system, the energy which would otherwise be destroyed
in the throttle device during throttling of the 1liquid refrigerant
coming under high pressure from the condenser can be used effectively
to convey the low-pressure liquid refrigerant from the separation

vessel to the evaporator(s).

This saves energy which would otherwise be necessary to drive the
pump. It is particularly important if the plant is used as a heat

pump, where as little enmergy as possible should be used unnecessarily.

A plant with a centrifugal pump or the like can, if necessary, be very
simply adjusted by changing the speed of the pump. The pump is,
however, generally dimensioned for the maximum capacity of the plant.
If a lower capacity is required, the pump continues to run at the same

speed, which is a disadvantage from the point of view of energy
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consumption.

Besides, the capital outlay is very great for a pump in small plants.

An ejector system then has advantages. The disadvantages are that an

ejector is geared to a particular capacity of the plant and is
difficult or impossible to regulate. Another complication here is that
the mass flow of the liquid which is circulated through the ejector
depends on the pressure difference over the ejector and increases with

increasing pressure difference.

The mass flow fed through the compressor also depends on the pressure
difference, but this mass flow decreases with increasing pressure

difference.

Nevertheless, both mass flows must remain the same, since the circuit

is closed.

The object of the invention is now to produce, in a plant with ejector
circulation, regulation which is loss~free as far as possible, and
this is achieved according to the invention by the ejector system
having more than one ejector, connected in parallel, with means being
provided to put the second or mext ejector into operation _if more

liquid collects in the condenser than can be discharged.

The invention therefore saves on capital outlay and on energy

consumption, while good adaptation to the required capacity is

possible.

Further features and advantages of the invention will emerge from the

description and claims which now follow.
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The invention will be explained in greater detail with reference to

the drawings, in which:

Fig. 1 is the diagram of the plant according to the invention with two

ejectors; and

Fig. 2 is a longitudinal section through one of the ejectors.

The compressor is indicated by 1, the condensor by 2, the separation

vessel by 3, and the evaporators by 4, in this case two of them.

The suction line of the compressor 1 is indicated by 5 and debouches
in a U-shape into the vapour chamber 6 of the separation vessel 3. The

liquid chamber of the vessel 3 is indicated by 7.

The 1line between compressor 1 and condenser 2 is indicated by 8. A
conventional o0il separator 9 can also be set up in this line 8. The

necessity for this depends on the type of compressor 1 used.

A line 10 discharges liquid refrigerant under high pressure from the

condenser 2.

From the liquid chamber 7 of the separation vessel 3 a line 11 goes to
the evaporator(s) 4. From the evaporator(s) 4 a line 12 leads to the

vapour chamber 6 of the separation vessel 3.

In this 1line 11 there is a circulation device, comsisting of two

ejectors 12 and 13 connected in parallel and being the same or

differing in size.

The line 10 coming from the condenser connects with the lefthand inlet

of the ejector 12. Through this high-pressure 1liquid, low-pressure
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liquid 1is sucked in from the liquid part 7 via the line 11 and taken

to the evaporator(s).

In order to prevent vapour from arising in the ejector 12, which would
stop the ejector from working, the high-pressure liquid from the

condenser is first supercooled in the liquid bath 7.

Sirice an ejector is designed for one capacity, when the required
capacity of the plant is increased a second ejector 13, and possibly a

third one, is switched on in parallel by opening a valve l4.

The valve 14 of the second ejector 13 is opened if too much liquid
accumulates in condenser 2. This excess liquid can be determined using
a level @gauge in the condenser which opens and closes the valve 14

with known means. This level gauge is not showm.

Fig. 1 does show another arrangement, 1in which another ejector is

switched on when the quantity of liquid in the condenser 2 becomes too

high.

1f the evaporators 4 have to produce more cold, more vapour which has
formed 1is conducted via the line 12 to the vessel 3. This vapour is
;ucked in by the compressor 1 and taken to the condenser 2, where the
vapour converts to liquid. The condenser 2 cannot discharge this

larger quantity of liquid, on account of the limited capacity of the

ejector in operation. Liquid therefore accumulates in the condenser.

When liquid collects in the condenser 2 , the surface available for

condensing 1is reduced. The temperature - and thus the pressure -

increases in the condenser.
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Assuming that the condenser is set up in the open air, the
temperature difference between the condenser and the outside air must
o

remain constant as far as possible, being preferably of the order 11 K
0

+ 1K

Since it 1is technically not easy to measure the temperature of the
vapour in the condenser 2, but it is possible to measure the pressure,
the difference in pressure between the vapour in the condenser and the
saturation pressure of the refrigerant at the temperature of the

outside air is used as the signal for switching on a second or further

ejector.

A small quantity of liquid refrigerant is to this end enclosed in a
sensor 15, which is exposed to the outside air. Part of the 1liquid
evaporates, and the pressure of the saturated vapour is passed on to

an instrument 16, to which the condenser 2 is also connected via &

line 8a.

As soon as the pressure difference becomes greater than desired, this

means that 1liquid accumulates in the condenser 2. When the desired
o )

temperature difference of preferably 11 K + 1 K is exceeded, a signal

is given via a line 17 to the operating element of the valve 14, as a

result of which the latter is opened.

When the temperature of the outside air changes, the temperature of

the condenser also changes, so that the desired difference 1is

maintained.

As can be seen from Fig. 1, the line 10 runs from the condenser 2 into

the wvapour chamber 6 of the vessel 2 which is in heat exchanging

29~
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contact with the U-shaped inlet 18 of the suction line 5 of the
compressor, as a result of which the inlet 18 is heated. The vapour
sucked up by the compressor is in this way considerably preheated by
the warm high-pressure liquid from the condenser 2, as a result of
which any liquid droplets formed comvert to vapour form, so that no

liquid is fed to the compressor.

The 1line 10 is conducted further in heat exchanging contact, with a

capillary line 19, which connects with the line l1 and debouches above

the inlet 18.

Through this capillary line 19, owing to the pressure difference
present, part of the refrigerant, in which there is o0il, is taken from
the ejector(s) to the inlet 18. The refrigerant from the 1line 19
evaporates through the heat of the refrigerant flowing through the

line 10, while the o0il is returned to the compressor 1.

The 1line 10 then rums in heat exchanging contact through the 1liquid

bath 7 of the vessel 3.

Through contact with this cold liquid, the high~pressure liquid in the
line 10 is supercooled, in order to prevent evaporation in the

ejector(s) 12, 13.

There are, therefore, as it were, three heat exchangers set up 1in

vessel 3, which greatly improves the compactness of the plant.

It is also possible to set up in the line 11 a filter drier 20, which
is known per se, and which removes impurities and moisture from the

liquid refrigerant.

-
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Fig. 2 shows a longitudinal section through one of the ejectors

according to the invention, for example ejector 13.

This consists of a massive element 21, which is preferably hectagonal
in transverse section, and is made of brass or the like, with four

connections.

Connected to the uppermost connection is the line 11 from the liquid

bath 7. Liquid low-pressure refrigerant is therefore fed in here.

The bottom connection is for connection to the ejector 12 set up below
it. If the ejector is the lowest one, this connection is closed off

with a cap or the like.

The line 10 connects with the lefthand connection, and the line part
11 leading to the evaporator(s) connects with the righthand

connection.

Unlike known ejectors with converging-diverging passage, in the
ejector according to the invention the passage is formed by stepped

cylindrical channels 22, 23 and 24 and a wider mixing part 25.

In the channel part 22 before the mixing part 25 there is a hard steel

bush 26 to prevent damage to the channel wall through cavitation.

A passage made up of cylindrical bores is considerably simpler to

20 produce than a double conical passage. The bores can be made with a

conventional drilling device.
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1. Plant consisting of a circuit system with one or more compressors,
one or more condensers, one or more evaporators, & separation vessel
for liquid and vaporous refrigerants, and an ejector system to use the
high pressure from the liquid refrigerant coming from the condenser(s)
for conveyance of the liquid refrigerant from the separation vessel to
the evaporator(s), characterised in that the ejector system has more
than one ejector, connected in parallel, and there are means for
putting into operation the second or further ejector if more liquid

than can be discharged collects in the condenser.

2. Plant according to Claim 1, characterised in that the means are
designed in such a way that the pressure of the vaporous refrigerant
in the condenser is compared with the saturation pressure of the
refrigerant at the ambient temperature in which the condenser is set

up, and if a previously set pressure difference 1is exceeded, the

second and/or a further ejector is switched on.

3. Plant according to Claim 1 or 2, characterised in that each ejector
ig formed by an oblong element in which are provided stepped

cylindrical bores lying in omne line.

4, Plant according to one or more of the preceding claims,
characterised in that the line between the condenser and the ejector
system 1is in indirect heat exchanging contact with the bath of liquid

refrigerant in the separation vessel.

5. Plant consisting of a circuit system with one or more compressors,

one or more condensers, One or more evaporators, a separation vessel
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for 1liquid and vaporous refrigerant and a circulation device to take
the 1liquid refrigerant from the separation wvessel through zhe
ev;porator(s), characterised in that in the vapour chamber -’ the
separation vessel two heat exchangers are set up, through which in
>
series the 1liquid refrigerant is conducted from the condenser as
a heating medium, the vaporous refrigerant sucked up by the
compressor from the separation vessel being heated in one heat

exchanger, while part of the liquid refrigerant coming out of the

circulation device is heated in the other heat exchanger.

6. Plant according to Claim 5, characterised in that the part of the
liguid refrigerant -mentioned is fed to the vapour chamber of the
separation vessel via a line which debouches in the vapour chamber
above the open inlet of the suction line to the compressor and which

has a throttling action.



0142209

1

ol
="1,

—71

—— e e e e e e
\ .

_ 20
. 2= T
-F,g_El 72 13 1

26 ?5 2? 2/ ﬁ y

‘\\\\\\\\\\\
26 1A AMATTNING




	bibliography
	description
	claims
	drawings

