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o (57) Abstract: Method for degassing certain compounds in liquid mixtures with low boiling point in closed liquid systems, wherein
a part of the liquid is isolated for degassing and wherein degassed liquid is restored to the closed system. The invention is character -
ised in that a part of the liquid mixture is diverted from the closed system (1), lowered in pressure by a vacuum control valve (3),

o brought to a degassing tank (4) in which the liquid is degassed, in that a first pump (6) after the degassing tank increases the pressure
of a smaller part of the diverted liquid and gas to a sufficient pressure for certain compounds to dissolve in the liquid while other
compounds remain in gas phase, in that the first pump (6) pumps the liquid and gas from the degassing tank (4) to a deairing tank (7)
comprising a deairing valve (8) through which valve separated gas flow out to the environment and in that the liquid flows back to
the closed system.



Method for degassing liquid mixtures with low boiling points

in closed systems

The present invention relates to a method for degassing liquid

mixtures with low boiling points in closed systems.

To increasing numbers of energy wells, such as for geothermal

heating and energy stores as well as indirectly cooled

technical systems such as freezer stores, ice rinks etc.,

compounds are added having a low boiling point, with the

purpose of preventing freezing in the pipes. Examples of such

additives are ammonium hydroxide, where the ammonia in 12.5%

ammonium hydroxide has a boiling point of 39°C, and ethylic

alcohol which has a boiling point of 78.5°C, both at

atmospheric pressure.

It is common that plastic piping are used for transporting the

liquid in the systems. Plastic pipes are not diffusion tight,

but gases such as oxygen, nitrogen and carbon dioxide, and

also other gases, can diffuse in from the environment to the

liquid in the systems.

Also when using metal pipes, leakage in occurs via joints in

the system.

Gas can also leak in from a gas-filled equipment connected to

the liquid systems. Such equipment may be cooling machines.

A major problem with heating- and cooling systems comprising a

heat carrying liquid is corrosion inside the systems.

Moreover, compounds, primarily oxygen, nitrogen, carbon

dioxide, result in that the energy efficiency deteriorates by

these compounds aggregating in pumps, which deteriorates the

efficiency of such pumps. Apart from oxygen, nitrogen and



carbon dioxide, there may be other compounds that it is

desired to remove, such as hydrogen sulphide or sulphur

dioxide or gaseous cooling media.

In such systems, there are different types of corrosion, such

as general corrosion, galvanic corrosion, erosion corrosion,

crevice corrosion, microbiologically induced corrosion and

local group corrosion.

The water quality is of great importance for the corrosion

process. Primarily, the corrosion depends, inter alia, upon

the amount of dissolved compounds, gases dissolved in the

liquid, the pH value, the temperature, etc. One parameter

which is very important is the concentration of dissolved

oxygen in the liquid, since oxygen is necessary for an

oxidation process.

For closed water systems, which today are the most common

ones, gases precipitating from the liquid, such as air, will

occur as bubbles at high points in the system.

The ability of water to dissolve air depends upon temperature,

pressure and salinity. Water dissolves more gas at higher

pressures and lower temperatures.

The consumed oxygen during oxidation within the system is

replaced by oxygen from the environment leaking into the

system so as to achieve equilibrium with respect to oxygen in

the system.

Therefore, systems need to be degassed in order to lower the

oxygen rates in the system.



Moreover, nitrogen and carbon dioxide need to be removed from

the systems, because of the negative effects of these

compounds on heat exchangers and pumps .

In order to remove harmful gases, such as oxygen, nitrogen and

carbon dioxide, the liquid mixture can be subjected to an

underpressure, whereupon the gases are removed. Such a

lowering of the boiling point, however, results in that the

additives for a lowering of the freezing point are driven out

from the liquid mixture before the said harmful compounds.

The present invention solves this problem.

Hence, the present invention relates to a method for degassing

certain compounds in liquid mixtures with low boiling point in

closed liquid systems, wherein a part of the liquid is

isolated for degassing and wherein degassed liquid is restored

to the closed system, and is characterised in that a part of

the liquid mixture is diverted from the closed system, in that

a vacuum control valve is caused to lower the pressure of the

diverted liquid to a predetermined underpressure, in that the

liquid with the lowered pressure is brought to a degassing

tank in which degassing of the liquid is caused to take place,

in that the pressure in the degassing tank is caused to be

sufficiently low for certain compounds to leave the liquid in

gas phase, in that a first pump after the degassing tank is

caused to increase the pressure of a smaller part of the

diverted liquid part and the gas to a sufficient pressure for

certain compounds to dissolve in the liquid while other

compounds remain in gas phase, in that the first pump is

caused to pump the liquid and the gas from the degassing tank

to a deairing tank comprising a deairing valve to the

environment, through which valve separated gases flow out to

the environment, and in that the liquid in the deairing tank



is cased to flow back to the closed system, and in that a

remaining part of the liquid in the deairing tank, using a

second pump, is caused to be pumped directly from the deairing

tank back to the closed system.

Below, the invention is described in closer detail, partly in

connection to an exemplifying embodiment shown in the

drawings, wherein Figure 1 illustrates a flow schema of a

degassing device mounted on a conduit of the liquid system in

question.

Figure 2 illustrates a flow schema according to Figure 1 , in

which a membrane unit is present at the entry side of the

degassing device.

Figure 3 illustrates a flow schema according to Figure 1 , in

which a membrane unit is present at the exit side of the

degassing device.

In Figure 1 , a method is illustrated for degassing certain

compounds in liquid mixtures with low boiling points in closed

systems. The systems may be arranged for cooling. The conduit

1 belongs to a liquid system for cooling.

A part of the liquid is separated from the system 1 using a

conduit 1 for degassing, and wherein degassed liquid is

restored to the closed system using a conduit 9 .

According to the invention, a part of the liquid mixture is

diverted from the closed system, whereby a vacuum control

valve 3 is caused to lower the pressure of the diverted liquid

to a predetermined underpressure. The flow direction of the

liquid is shown by the arrow at the conduit 2 . The liquid with

the decreased pressure is brought to a degassing tank 4 , in



which degassing of the liquid is caused to take place. The

pressure in the degassing tank is caused to be sufficiently

low for certain compounds to leave the liquid in gas phase.

Oxygen, nitrogen and carbon dioxide depart at lower pressures

than a pressure at which ammonium hydroxide and ethylene

alcohol depart. Hence, at a predetermined pressure there is a

liquid in which oxygen, nitrogen and carbon dioxide are

dissolved at the same time as ammonium hydroxide and ethylene

alcohol remain in gas phase. The pressure of the main part of

the isolated liquid is raised using a first pump 5 which

reinstitutes this part of the liquid to the system via a

conduit 9 .

After the degassing tank 4 , a second pump 6 is caused to

increase the pressure of a smaller part of the liquid diverted

from the conduit 3 and the gas in the degassing tank 4 to a

sufficiently high pressure in order for certain compounds to

condense and thereby dissolve in the liquid, while other

compounds remain in gas phase.

The second pump 6 is caused to pump liquid and gas to a

deairing tank 7 comprising a float deairing valve 8 , through

which separated gases flow to the environment. The float

deairing valve is of suitable known type.

The liquid in the deairing tank 7 is caused to flow back to

the closed system using the second pump 6 .

The remining part of the liquid in the deairing tank 4 is

caused to, using the second pump 5 , be pumped directly from

the deairing tank 4 back to the closed system 1.

Of course, the said underpressure and the pressure in the

deairing tank 7 depend upon which gases that are to go into



gas phase and thereby be separated out, and which gases are

desired for retaining in the liquid mixture. The skilled

person has no difficulties to select suitable pressures.

It is apparent that the invention solves the initially stated

problem.

Regarding the above defined compounds, it is preferred that

the underpressure in the deairing tank 4 is caused to be

between 0.05 bars and 0.4 bars at a system pressure of 0.5 to

6 bars .

Moreover, it is preferred that the pressure increase in the

deairing tank 7 is caused to be at least the prevailing system

pressure.

When the amounts of gas are large, the first pump 5 can lose

pressure and flow as a result of cavitation and gas bubbles

remaining on the pump wheels of the pump. A membrane unit 10,

see Figure 2 , mounted on the conduit 2 , minimizes this

problem. The second pump 6 is not affected, since it has a low

flow and is a continuous-flow pump. The underpressure side of

the membrane unit 10 is connected to the degassing tank 4 .

Hence, gas passes the membrane of the membrane unit and flows

to the deairing tank.

When gas volumes are small, a membrane unit 10, see Figure 3 ,

mounted on the conduit 9 , achieves that the degassing velocity

increases and in that the amounts of gas become smaller in the

liquid being conveyed to the system conduit 1 . The

underpressure side of the membrane unit 10 is connected to the

degassing tank 4 . Hence, gas passes the membrane of the

membrane unit and flows to the degassing tank.



The membrane unit 10 is arranged to be permeable to gas but

not to liquid. The membrane unit 10 can be of any known type,

for instance a membrane unit provided by the company Membrana

GmbH, Germany under the trade name Liqui-cel.

In Figures 2 and 3 , the reference numerals 1-9 are the same as

in Figure 1.

Above, a number of embodiments have been described covering

certain compounds. However, the present invention is not

limited to the described compounds. Moreover, the system

conduit 1 from which a part of the liquid mixture is isolated

can be different conduits in the system, where what is

important is that all liquid in the system over time will

pass.

Therefore, the present invention is not to be considered

limited to the above disclosed embodiments, but can be varied

within the scope of the enclosed claims.



Claims .

1 . Method for degassing certain compounds in liquid mixtures

with low boiling point in closed liquid systems, wherein a

part of the liquid is isolated for degassing and wherein

degassed liquid is restored to the closed system,

c h a r a c t e r i s e d i n that a part of the liquid

mixture is diverted from the closed system (1), in that a

vacuum control valve (3) is caused to lower the pressure of

the diverted liquid to a predetermined underpressure, in that

the liquid with the lowered pressure is brought to a degassing

tank (4) in which degassing of the liquid is caused to take

place, in that the pressure in the degassing tank (4) is

caused to be sufficiently low for certain compounds to leave

the liquid in gas phase, in that a first pump (6) after the

degassing tank is caused to increase the pressure of a smaller

part of the diverted liquid part and the gas to a sufficient

pressure for certain compounds to dissolve in the liquid while

other compounds remain in gas phase, in that the first pump

(6) is caused to pump the liquid and the gas from the

degassing tank (4) to a deairing tank (7) comprising a

deairing valve (8) to the environment, through which valve

separated gases flow out to the environment, and in that the

liquid in the deairing tank (7) is cased to flow back to the

closed system (1), and in that a remaining part of the liquid

in the deairing tank (4), using a second pump (5), is caused

to be pumped directly from the deairing tank (4) back to the

closed system (1) .

2 . Method according to claim 1 , c h a r a c t e r i s e d i n

that the underpressure in the degassing tank (4) is caused to

be between 0.05 bars and 0.4 bars at a system pressure of

between 0.5 bars and 6 bars .



3 . Method according to claim 1 or 2 , c h a r a c t e r i s e d

i n that the pressure increase in the deairing tank (7) is

caused to be minimally the prevailing system pressure.

4 . Method according to claim 1 , 2 or 3 ,

c h a r a c t e r i s e d i n that a membrane unit (10) is

arranged on a conduit (2), using which the said part is

diverted, and in that the underpressure side of the membrane

unit (10) is connected to said degassing tank.

5 . Method according to claim 1 , 2 or 3 ,

c h a r a c t e r i s e d i n that a membrane unit (10) is

arranged on a conduit (4), using which the said part is

reinstituted to the closed system, and in that the

underpressure side of the membrane unit (10) is connected to

said degassing tank.
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