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(57) Abrége/Abstract:

A method for expansion control in a closed fluid circulation system with varying temperature, in which system air is withdrawn
from the circulating fluid through the formation of an air head wherein air to be withdrawn Is collected and from which air can be
blown off, controlled by a valve, to the environment or a receiving space, whilst, further, measures are taken for taking up, when
the temperature varies, an attendant expansion and shrinking of the fluid within the closed system, and measures for enabling
adding fluid to the system, which fluid is withdrawn from an external stock of fluid under pressure, and the air head volume Is
measured and when a predetermined value Is exceeded, a fluid valve Is opened through which fluid Is introduced into the air
head until the volume of the air head Is substantially equal to the predetermined value and the fluid valve Is closed.
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(57) Abstract

A method for expansion control in a closed fluid circulation system with
varying temperature, in which system air is withdrawn from the circulating fiuid _
through the formation of an air head wherein air to be withdrawn is collected
and from which air can be blown off, controlled by a valve, to the environment
or a receiving space, whilst, further, measures are taken for taking up, when the
temperature varies, an attendant expansion and shrinking of the fluid within the
closed system, and measures for enabling adding fiuid to the system, which fluid
is withdrawn from an external stock of fluid under pressure, and the air head
volume is measured and when a predetermined value is exceeded, a fluid valve
is opened through which fluid is introduced into the air head until the volume of
the air head is substantially equal to the predetermined value and the fluid valve
is closed.
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EXPANSION CONTROL FOR A CLOSED FLUID CIRCULATION SYSTEM.

The invention relates to a method for expansion control
in a closed fiuid circulation system with varving temperature,
in which system air or another gas present is withdrawn from
the circulating fluid through the formation of an air or gas
head wherein air or gas to be withdrawn is collected and from

which ailr or gas can be blown off, controlled by a valve, to

the environment or a receiving space, whilst, further,
measures are taken for taking up, when the temperature varies,
an attendant expansion and shrinking of the fluid within the
closed system, and measures for enabling adding fluid to the

system, which fluid is withdrawn from an external stock of

filuid under pressure. The invention also relates to a closed

fluid circulation system for carrving out a method as referred
to hereinabove.

Such a method 1s generally known from central heating
engineering, and the measures for taking up the expansion and
shrinking of the fluid at a varying temperature typically
comprise an expansion tank subdivided by a diaphragm into two
separate spaces, one space being in open communication with
the network of pilpes and the other space containing a gas
capable of taking up variations in the volume of the fluid
caused by a varying fluid temperature, through compression or
expansion by means of a displacement of the diaphragm. For
venting automatically, a float-controlled valve can be used,
such as 1s for instance known from US Patent 4,027,691.

In such a fluild circulation system, fluid leakage will
virtually always occur, although usually only to a very small
extent, and often 1t cannot be established where that leakage
occurs, because a small leaking amount of fluid, in the case
of central heating systems virtually always water, evaporates
almost directly. In this manner, the compensation capacity of

the expansion tank may become exhausted and the pressure in

the closed system may drop below a minimum pressure, resulting

in failure of the heating system with all its unpleasant
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incidentral circumstances, such as a cold living environment or
O

b

even -—he freezing of concduits. The leaking of f£fluid may aisc
encail the ingress oI aixr, which air, in the presence ©I a

Zipac-controlled vent valve according to US Patent 4,027,

O

9%

‘g aucomacically discharged again, which also influences ti

]
(D

s why

&
srassure drop in the closed system. If the system 1s to rsmain

(.

i I

cperational, the presssure should be checked regularly and, 1

necessary, fluild should be replenished, which 1s usually a

iaborious and wet affair.

The object of the invention is to provide a method with
which an expansion control in the closed fluid circulation
system can be obtained such that, in fact, it continues
functioning automatically and without regular supervision.

A further object of the invention is to realize the

axpansion control with means which are as simple and cheap as

possible.

in accordance with the invention, an automatic, seli-

regulating expansion control with a method of the type

described in the opening paragraph is reallzed in that the
volume of the air or gas head is monttéred and, when a
oredetermined value of that volume is exceeded, a fluid valve
is opened through which f£luid is introduced 1nto the air or
gas head until it is established that the volume of the air

head is substantially equal to- the predetermined value again

{u

nd the fluid valve 1s closed again. Through these measures,
fluid replenishment will automatically be provided for as soon
as the fluid volume in the closed svstem drops below a
predetermined minimum, so that system failure caused by too
low a pressure 1S prevented.'

Recause the ailr or gas head is in direct communication
with the fluid circulating in the circulation system, the drop
of the fluid level below the predetermined minimum will
vircually alwavs occur when the temperature and, accordingly,
the vnressure of the circulating fluld is lowest. In that case,

12 pressure differsence between the airxr or gas nead and the

(']
t

make-up fluid is gr=atest, which has the further advantage ‘

-

—nat Through the supplyv ¢ the replenished filuid 1nto the aix

AMENDED SHEET
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or gas head, this fluid is already directly degassed largely,

because of that pressure drop. For instance, 1t 1s known thac
with water of 10°C, in the case of a pressure crop from £ bar

abs. to 1.5 bar abs., the possible aixr absorption drops IZxrom

5 1315 liter to 285 liter per m’, hence a cdecrxease of 70%. The gas

ey

»
e |
Al

chus withdrawn from the make-up fluid is directly collected =
the air or gas head and hence does not end up in the
circulation syvstem. If the pressure in the system exce=ds a
rredetermined value when the temperaturs of the circulation

20 Fluid rises again, then the valve provided for that purpose

will open and that gas, together with gas witndrawn Irom the

il

fr to the

QO
O

Wil

circulating fluid, will, as is known, ce bl

arvironment.

’

Recause +the air or gas head is in direct communication
enca the flurd level -2

Wwith the fluid cLorculation syscem anc n

v -t ‘uav e e

-
9)

p—

“at alr or cas head drops, Ior ILnstance because of leaxkage,

}

b
.

B
M T T T

128 replenishment is possible in a particularly convenlisnt,

I
I.....J

Frvmw by oo

‘rerle ard raliaple manner 1n accordancs with a fturthex

F)
}

embodiment of the invention, i1f the volume of the airxr or gas

head is momtored byv means of a float connected to the fluid

9
g’

oly v e in such a manner that when the float drops below

alv
determined level, the fluid valve 1s opened anc when the

N

'y

(]
r
evel rises as a result of the supplv of fluid, the fluid

'O
(D

&
1

supply valve is closed when the predetermined level 1s

25 reached, whilst, further, the connectlon between float and
valive is such that at any fluid level above this predeterminec
level, the float does not influence the closed position of tas
fiuid valve. In this manner, an effective and extremely
raliable manner of replenishing is obtained with particularly

30 simple means. The float has the further advantage that 1t
raduces the free water surface area and hence lowers the
chance of gas absorption in the air or gas head, while it 1is
cbserved that this chance was small anvhow because the air or
gas head, although directly connected to the circulation

35 system, is vet located outside the circulation clrcult proper.

I- has been obserwved that the fluid level 1n the air or

gas head varies depending on the temperature of the

AMENDED SHEET
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circulating fluid, and that at that fluid level, the gas
absorption 1s virtually nil. These conditions can be utilized

in a particularly advantageous manner i1f, in accordance with a

further preferred embodiment of the invention, the air or gas
&,

head is given such ample dimensions that, during normal
operation of the fluid circulation system, i1t has a greater

volume than the maximum expansion volume to be calculated from

the total fluid content of the fluid circulation system and,

during normal operation, the maximum temperature difference to

which the fluilid 1s subject. By taking these measures, the

building in of a generally known expansion tank comprising a

diaphragm can be omitted, because this function is now
incorporated into the air or gas head. Thus, with relatively
extremely simple means an integrated manner of continuous,
automatic’venting, replenishing and expansion-controlling 1is
obtained.

In accordance with a further embodiment of the invention,
for blowing off from the air or gas head to the environment,
it is provided that ailr or gas withdrawn from the fluid 1is
blown off via an excess pressure valve arranged in the air or
gas head, with which wvalve the pressure which can maximally
prevail in the fluid circulation system is thus determined. In
this manner, an integrated protection against excess pressure
is further provided.

Tf, 1n accordance with a further embodiment of the
invention, the alr or gas head 1s formed 1n a bypass channel,
it can 1n a simple manner be temporarily separated from the
circulation system for malintenance purposes, for instance
cleaning. If it is provided that the circulation of the fluid
is provided by a pump, with the inlet and the outlet of the
bypass channel being disposed on either side of the pump,
then, on the one hand, an optimally gquiet fluid level can be
obtained in the air or gas head and, on the other hand, 1t 1is
provided that at the location where most microbubbles are
formed, wviz. the circulation pump, those microbubbles are
caught as quickly as possible in order to arrive 1in this

manner at an optimally vented system. For the same reason, 1t
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1s preferred that the air or gas head be formed in at least

the direct proximity of the location where, during normal

operation, the temperature of the circulé:ing fluid reaches

the highest vglue.

The invention also relates to a closed fluid circulation
system comprising a heating apparatus and, connecting thereto,
a network of pipes, incorporating an expansion device for
compensating for the fluid expanding and shrinking in the
closed system, and an automatic, valve-operated venting device
having a stub of which one end is in open communication with a
conduit of the network and the other end is shut off from the
environment, whilst a vent valve 1s arranged in that shut-off
end and a float i1s accommodated in the stub for movement in

longitudinal direction. Such a fluid circulation system with

expansion tank 1s generally known in central heating
engilneering and referred to in US Patent 4,027,691, which
shows 1n more detail an automatic, valve-operated venting
device. In order to realize in such a system a combined
venting and replenishment according to the invention, it is
provided that a fluid supply valve opens into the shut-off
end, which valve comprises an operating member connected to
the float so that when a predetermined distance between float
and operating member is exceeded, the latter opens the valve
and when a distance between float and operating member is
equal to or less than the predetermined distance, the
operating member maintains the valve in its closed position.
In this manner, the venting device 1s conveniently utilized
for obtaining an automatic level-controlled or volume-
controlled replenishment.

If the predetermined distance between the float and the
operating member has a value such that the volume of the stub
between the float and the operating member i1in the situation of
the predetermined distance between the two is greater than the
maximum expansion volume to be calculated from the total fluid
content of the fluid circulation system and, during normal
operation, the maximum temperature difference to which the

fluid is subject, then the combined venting and replenishment
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system also provides for the expansion control, so that the
known diaphragm expansion tank can be omitted, which is not
only cost-saving on account of this omiséion, but also because
the known expansion tanks are fairly susceptible to failure
and have a reiatively short life compared with the life of the
overall system. This last can in particular be attributed to
tearing of the diaphragm, whereupon, normally, the entire

expansion tank 1s replaced with all costs and operations

involved, including the draining, at least partly, of the
system. In the construction presently proposed, such a

diaphragm is no longer present, nor is it replaced by an

element which 1is equally susceptible to failure, as a result

of which the life of the apparatus regulating, inter alia, the

expansion control, i1ncreases considerably.

If relatively voluminous fluid circulation systems are
involved, i.e. circulation systems containing relatively much
fluid, then the expansion volume can be relatively great. In
that case, 1n accordance with a further embodiment of the
invention, it is preferred that next to the stub, at least one
further stub is arranged which, via coupling parts, is 1in open
communication with the first-mentioned stub, both at a level
below the float and at a level adjacent the closed end, whilst
the predetermined distance between the float and the operating
member has a value such that the total volume of all stubs
between the float and the operating member in the situation of
the predetermined distance between the two is greater than the
maximum expansion volume to be calculated from the total fluid
content of the fluid circulation system and, during normal

operation, the maximum temperature difference to which the

filuid i1s subject. Through these measures, a great expansion
volume can be realized without this resulting in voluminous

tanks or contaliners. Moreover, with those measures, it is in

fact sufficient to use a standard device for the combined
venting, replenishment and expansion control, which, by

coupling thereto a suitable number of stubs, can be adjusted

to the expansion volume required for a particular system.




10

15

20

25

30

35

CA 02223271 1997-12-02

WO 96/38694 PCT/NL96/00219

7

In the automatic venting device known from US Patent
4,027,691, the vent valve is controlled by the float. In the
closed fluid circulation system according to the invention,
that float isﬁused for operating a make-up valve. Although it
1ls possible t5 use that float also for opening the vent wvalve,
in accordance with a further embodiment of the invention, it
1s preferred that in or adjacent the shut-off end of the stub
a vent valve 1s arranged, opening when a predetermined value
1s exceeded. In that case, replenishment takes place, if
necessary, by means of the float-operated valve at a
Cemperature of the circulating fluid which is typically

relative low, while venting takes place at a relatively high

temperature, with the air or gas head being compressed by the
expanding fluid. Moreover, that vent wvalve may also be
provided with a protection against excess pressure.

Hereinafter, a number of possible embodiments of the
method and the system according to the invention will be
further discussed with reference to the exemplary embodiments
shown 1n the accompanying drawings, wherein:

Fig. 1 shows, i1n cross section, a first structural

variant of the system according to the invention;

Fig. 2 schematically shows a first embodiment of a

heating installation having a built-in system according to
Fig. 1;

Fig. 3 schematically shows a second embodiment of a

heating i1nstallation having a built-in system according to
Fig. 1;

Fig. 4 shows a second structural variant of the svstem
according to the invention.

The system shown 1n Fig. 1 comprises a cylindrical
housing 1 having a top cover 2 and a bottom cover 3, the
content of the housing 1 being greater than the total fluid
expansion to be expected in a closed circulation system for
which the system 1s intended.

Mounted 1n the top cover 2 1s a cylindrical head 4,

provided with a stub 5 i1ncluding a valve 6 which is at one end

connected to a water condulit 7 and at the other end carries an



10

15

20

25

30

35

CA 02223271 1997-12-02

WO 96/38694 PCT/NL96/00219

8

operating member 8, which opens the valve 6 by pivoting

=

downwards . Suspended from the end of the operating member 8

remote from the valve 6 is a float needle 9, carryving a float

10 located under a plate 11 provided with openings, through
which the float needle 9 can slide freely. The head 4 further
comprises a vent valve 12 which also serves as protection
agalnst excess pressure.

Attached to the bottom cover 3 i1s a T-shaped pipe plece
13 whose stubs 14, in alignment, are incorporated into a
closed fluid circulation system, not further shown. In the
transverse part of the T-shaped pipe piece 13, a tube 15
extends centrally into the passage between the stubs 14, on
which tube 15 a wire 16, wound so as to be double spiral-
shaped, is provided. This wlre 16 catches microbubbles from
the fluid flowing past and guides them upwards to the housing
1.

Fig. 2 shows a heating boiller 17 to be hung on a wall,
from which boiler heated water 1s conveyed, via a conduit 18,
to a heating body 19. After the heat is dellivered, the water
flows back to the boiler 17 wvia the conduit 20. The T-shaped
piece of pipe 13 is incorporated into the conduilt 18. As
mentioned, as far as 1ts content is concerned, the housing 1
is adjusted to the maximum volume difference to be expected of
the circulating water, i.e. the volume of the water at its
maximum temperature minus the volume of the water at its
minimum temperature, the maximum and minimum temperatures
having operationally determined values. By means of the valve
6 and the conduit 7, the head 4 on the housing 1 is connected
to a tap 21. Further, a conduit 22 1s connected to the wvent

valve 12 in the head 4, which conduit incorporates a moisture

detector 23 and which leads to a drain, such as a sewer, not

further shown.
In the heating apparatus according to Fig. 2, the system

of Fig. 1 provides for taking up the expansion of the

circulating fluid, the automatic venting and the automatic

replenishment in the event of leakage.
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Under normal operating conditions, the fluid level will,
at the lowest operating temperature, be approximately at the
level of the float 9 in Fig. 1. If the temperature rises, the
fluid expands and the fluid level 1n the housing 1 will rise,

5 while the plaée 11 remains floating on the fluid, so that the

free fluid surface area 1is relatively small. Accordingly, the

gas above the fluid level 1s compressed. If such an amount of
air is caught by the tube 15 with wire 16 and passed to the
housing 1, that during this compression the pressure reaches a

10 certain value, then the vent valve 12 opens and gas 1s blown
off, which 1s discharged wvia the conduit 22.

Tf the temperature of the circulating fluid drops and
fluid has escaped from the heating installation because of
leakage, then the fluid level will drop below the plate 11.

15 When the fluid level drops further, the float 10 drops as well
and opens valve 6, causing new fluid to be replenished wvia the
conduit 7. At that moment, the temperature of the fluid and,
accordingly, the pressure in the housing 1 i1is low. Hence, the
replenished fluid undergoes a pressure drop and is thus

20 largely degassed directly. That gas remains 1n the top part of
the housing 1 and the head 4 and will in due time be blown off
via the valve 12.

In Fig. 3, the system of Fig. 1 is adjusted for a
relatively voluminous heating installation. For that purpose,

25 a number of further housings 24 are present, the top ends of
which are in open communication, wvia a conduilt system 25, with
the head 4 and the bottom ends of which are in open
communication, via a condult system 26, with the T-shaped pipe
piece 13. If the content of each of the further housings 24 1is

30 assumed to be equal to that of the housing 1, the expansion
capacity is thus quadrupled. In this embodiment, the T-shaped
pipe piece 13 is connected via a bypass channel 27 to a
conduit 29 coming from a boiler 28, and the bypass channel 27
bridges a circulation pump 30 and 1is separable from the

35 circulation system by means of valves 31, for instance for

servicing purposes.
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guivly

Fig. 4 shows a variant of the system of Fig. 1. In fact,

the housing 1 is left out and a head 4' is directly connected

to the T-shaped pipe piece 13', which again contains a tube 15

having wire 1@.'Via float needle 9' and operating member 8, a

float 10' provides for the opening of the valve 6, 1f so

desired, to enable replenishment of water coming from the

conduit 7. Because of the relatively small dimensions of the

head 4', there is insufficient expansion volume in that head.

To provide for sufficient expansion volume, a cylindrical
housing 32 is present whose center line extends horizontally
and whose bottom side extends approximately at the level of
rhe float 10' in its lowest position. The content of the

housing 32 is again adjusted to the desilred expansion volume.

via a conduit 33, that bottom side of the housing 32 1s 1in
open communication with the bottom side of the T-shaped pipe
piece 13', which, for that purpose, comprises a connection 34
at the location of the tube 15. Further, via a condult 35, the
top side of the housing 32 is in open communication with the
top side of the head 4'. Finally, a vent valve 12° is further
provided in the top side of the housing 32, for blowing off a

gas excess in the heating installation.

The operation of this modified embodiment is 1n fact
identical to the operation discussed hereinabove with
reference to the system of Fig. 1, so that it is believed that

a further discussion can be omitted.
Tt is a matter of course that within the framework of the

invention as laid down in the appended claims still many

modifications and variants are possible.
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CLAIMS:

fluid in a

i1}

1. A method for expansion control o:
closed fluid circulation system with variations in

temperature, sald method comprising the steps of:

withdrawing gas from said fluid by catching gas
bubbles 1n a dead end head thus forming a gas head,

sald gas head having a variable volume;

providing a first valve for releasing gas from

sald gas head to a receiving space;

providing a stock of fluid under pressure and

connected to salid system via a second valve;

p
—

monltoring sald volume of said gas head by

e

detecting the separating surface between the liquid and

the gas head;

opening sailid second valve for transferring fluid

into said gas head when aid volume exceeds a
predeternimed value; and

closing said second valve when said volume is
- substantially equal to said predetermined value.
2. The method in accordance with claim 1 wherein the
step of monitoring said volume comprises providing a
flocat moving with the separating surface and connected
to said second valve for opening said second valve when
sald float falls below a predetermined level and
closing saild valve when said predetermined level is
reached. ‘
3. The method 1n accordance with claim 1 wherein said

gas head 1s controlled such that said gas head has a

volume greater than a maximum value calculated from a
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total fluid content of said circulation system and a

maximum anticipated difference of a high temperature

and a low temperature of said fluid.

4. The method in accordance with claim 1 wherein said

gas withdrawn from said fluid via the first valve is

blown off via an excess pressure valve, whereby a

maximum pressure in said circulation system 1is

determined.

5. The method 1n accordance with claim 1 whereln said

ﬁ
p—

gas 1s withdrawn from the fluid in a by-pass channel of

a closed fluid circulation system.

o. The method 1n accordance with claim 5 wherein said

fluid 1s circulated by a pump having opposite sides,

said by-pass channel being disposed between said

opposite sides of said pump.
7. the method in accordance with claim 1 wherein said

circutitating fluild reaches a temperature having a high

value at a specified location of said system and

wherein sald gas head 1s formed in close proximity to

sald specified location.

8 . A closed fluilid circulation system comprising a

network of pipes for containing a ligquid and

comprising

heating apparatus for heating said liguid;

an expansion device comprising a trapped volume o:

gas for compensating for fluid expanding and

contracting in said closed system by contracting and

expanding of said trapped volume of gas;

a venting device having a cylindrical housing with
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an open end 1n open communicaticn with a pipe of said
network and a closed end, opposite said open end;

a vent valve communicating with said cylindrical
housing near said clilosed end;

a float disposed i1n said cylindrical housing;

an operating member in salid cylindrical housing
operatively connected to said float; and

a fluid supply valve at said closed end of said
cylindrical housing operative to be opened by said

operating member when said float 1s spaced apart from

said fluid supply valve by a distance greater than a

predetermined distance.

9. The closed fluid circulation system 1in accordance

with claim 8 where:n the predetermined distance between

sald float and said fluid supply valve has a
predetermined value, said value being selected such

pany

that a volume of the c¢ylindrical housing between said

float and said fluld supply valve 1s greater than a

maximum expansion voiume defined by a total fluid

p—

content of said fluid circulation system and a

predefined maximum temperature difference.

10. The fluid circulation system 1n accordance with

claim 9 and further comprising at least one further
cylindrical housing disposed adjacent to said
cylindrical housing, said further cylindrical housing
being 1n open communication with sailid cylindrical

housing wherein salid predetermined distance between

salid float and said operating member has a value such

that a total volume of said communicating cylindrical
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housings 1n a spatial area between said float and said
fluid supply valve 1s greater than a maximum expansion

volume at a prescribed maximum temperature difference

of said fluid at a predefined high temperature and a

predefined low temperature.

11. The fluid circulation system in accordance with
claim 8, wherein the vent valve 1s operative for
opening when a predetermined pressure 1in said fluid
clirculation system 1s exceeded.

12. The closed fluxd circulation system in accordance
with claim 8, and further comprising a by-pass channel
for said network of pipes and wherein said open end of

said cylindrical housing 1s connected to said by-pass

channel.

13. The system 1s accordance with claim 12 and further
comprising a circulation pump, said pump being bridged

by said by-pass channel.
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