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FLUI D- ACTI VATABLE SHUT- OFF DEVI CE The present inventi to a’
f1 ui d- acU%HB% shut - of f devi ce in an enbodi nent as gggm%@#l?gsval e or

danper for the conplete or partial blocking of the flow passage. The
shut- 5 off device may generally be used in an enbodi nent as noveabl e
danpers, profiles or simlar installed in pipes, channels or ot her fl ow
passages with the object of arranging a danper/ profile in the fluid
flowin the desired position by using energy present in the flow
passage. The invention used in an 10 enbodi nent as a valve, conprises a
val ve housing forned with a fl ow passage therethrough and a novably
supported val ve body, novabl e between an open val ve position, in which
t he val ve body is mainly withdrawmn fromthe fl ow passage, which S
thereby essentially cleared, and a cl osed valve position, 15 in which the
val ve body bl ocks the fl ow passage and cl oses t he val ve. The

val ve according to the invention is generally nmeant to be nounted into
a pipeline, a channel or simlar, which carries a fluid (air, water,
oil or other liquid- or gaseous nedia).

FLUID-ACTIVATABLE SHUT-OFF DEVICE

The present invention relates to a fluid-activatable shut-off
device in an embodiment as a shut-off valve or damper for the
complete or partial blocking of the flow passage. The shut~

5 off device may generally be used in an embodiment as moveable
dampers, profiles or similar installed in pipes, channels or
other flow passages with the object of arranging a damper/
profile in the fluid flow in the desired position by using
energy present in the flow passage. The invention used in an

10 embodiment as a valve, comprises a valve housing formed with
a flow passage therethrough and a movably supported valve
body, movable between an open valve position, in which the
valve body is mainly withdrawn from the flow passage, which
is thereby essentially cleared, and a closed valve position,

15 in which the valve body blocks the flow passage and closes
the valve.

The valve according to the invention is generally meant to be
mounted into a pipeline, a channel or similar, which carries
a fluid (air, water, oil or other liquid- or gaseous media).
20 The valve body is in contact with the flowing fluid and is
subjected to compressive and frictional forces. The valve
body is arranged to close the valve whenever said forces ex-
ceed predetermined values. The amount of the forces varies



20 The valve body is in contact with the flowing fluid and is subj ected

to conpressive and frictional forces. The val ve body is arranged to

cl ose t havoass9%henever said forces ex- ceed predet@Fﬁ@%@ﬂ'Vg ues. The
anount of the forces varies V& 98/ 54496
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pressure, flui SII fl ow rate_an |sc 1ty. The valve is
parti cul aFi¥h %I‘P%‘Wsé‘rﬁ?t' SR8 %PSTJI U| Flov \é?tﬁagnql‘(ﬁﬁ?/ﬂ‘ﬁ'ch

i ntenti ondkiyy or erroneously is brought to 5 exceed a predeterm ned upper
‘rate. The lifting surface of the valve is generally related to the
paraneters that are influential, according to the formul a: Shut - of f:

The fornuipgef Qﬁlbéflénﬁaf'@iéiﬁaﬂ-lylén%angts R ivow \ﬁh@ftf-bff 39 al Dighich: L =
Lifting force Coetti ci ent resses fric-

tional pr&gefRFeslsy Vhé9m|¥WF§ﬂ}¥9%Pﬂ&¥e°r eréogg%uSly 1§eP§ RIRE Fy
rheol ogy) exceed a predetepmindd uippedtematey (i nfluenced by pressure, 15

tenperature and fluid conpressibility) A = Surface area
(effective lifting surface) V = Fluid flowrate
Abnor nal fmlh%wlcm%gl gﬁ§f9éeaoé I@m %ﬁleuag é‘érﬁéﬁall@- ¢an8geq to thd on with,

anong ot her thi pel i ne preaks whic be 20 caused z aCC|dents

such as emrﬁé‘ﬁe& §S gp?’ésa’éﬁdl‘?"ﬂé‘qqtl%él' acC rding to the form

Shut-off:

The formula for lifting force: L=1/2 eCp ep oA o2

10 In which: L

Lifting force

C; = Coefficient (empirical, expresses fric-
tional properties of the lifting surface
versus fluid rheology)

p = Fluid density (influenced by pressure,
15 temperature and fluid compressibility)

A = Surface area (effective lifting surface)

V = Fluid flow rate

Abnormal flow conditions of a flowing fluid arise in connec-
tion with, among other things, pipeline breaks which may be

20 caused by accidents such as explosions, fires and the 1like,
in which abnormal flow conditions of the fluid may contribute
to, among other things, greater amounts of undesired liquid/
gas being supplied to a possible fire condition.

‘Generally, the present invention aims at utilizing a changed
25 flow rate and perhaps also changed viscosity/temperature/
pressure by abnormal flow conditions in a flowing fluid,



in which abnormal flow conditions of the fluid nay contribute 0, anong
ot her things reater anounts of undesired |iquid/ pplled
to a poséy Pgﬁg? e condition. gerally, t he preseﬁﬁnﬁﬁggﬁ?agn aLmns
at utilizing a changed 25 flow rate and perhaps al so changed

vi scosi ty/tenperature/ pressure by abnormal flow conditions in a

flow ng fladddrding to tN0 PR, it is thereb a -
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t hermal ) f mhlc al ready I & ent n_the pipeline/channel, the
val ve body gfﬁgnyFﬁﬁanﬁol?e %nﬁfqg 8§nfﬁ $ %h gﬁd cl ose

t he valbve Hsirghformed tbomeepmﬁttmr@m& p,g said fortness heend mim:tleat e

foll ow ng gL waNNSY a8ABrARP! ££8) | Mii%fions aE@§1RQUid'a9tiVatable _
shut-of f device accofding to the I nven- tion applications defined

only represent non- I|n1t|ng 10 exanpl es. Acci dents at sea-based
oil/gas i at,j_on om1| ant jt is to have
t he enor no n)(sféacd'é %&Ia% fﬁ?@é’?%oﬁ% ‘%%tel&?ﬁt SPRet Bpi?“é%%’;ﬁﬁ At ne

net wor k urnktheg forid-activeskblFosbuterfhidevieyr escbhdivgrtenthd eiatveal-ogy
manages t o gy Gﬂmr@plgrceﬁ%s 808 A LRANSDY tre‘i;re's@ytaﬂﬁﬁ?%gnwﬁﬁiaor i g-

uids in the pipelines ut situations do occur, in wh | ves
will D® of ¥YPRARS: as breaks in pipelines i mediately upstream from a
val ve may rel ease large or small reservoirs present in the pipeline
downstream of the preceding valve. 20 Prior to a possible pipe line break,
t he val vesAggidents gersea-basedablibigas airsgirliladfiohisuhdvehdeng- t he

pi peline. Byrgdosing, mpc;ﬂ%%n\fa&\ee-gttwﬁévé)ecw%%'o%%ugo L&sifd @iqan o |
or gas em s- Sl on, fire ar ri Sk an energency sit ?I on escall at i ng.
Thi s | ESRRT VDR RRIREANE AR FORI t’é?][‘%?PVakJe”!f é”@ltf"&irﬁ HASRMCYT- 25 tine

and in sonereaseso S&bel&l’hl&ﬁ@é@&'e@f thenguthérit ifechndlod9 managé®ad ate for
ContrlgytlnQn%Qof'ﬁ%%ééé?E“&ﬂﬁ t&ghgbggtt F 1§¥Eammable gases or lig-
uids in the pipelines, but situations do occur, in which the
valves will be of no use, as breaks in pipelines immediately
upstrean from a valve may release large or small reservoirs
present in the pipeline downstream of the preceding valve.

20 Prior to a possible pipe line break, the valves will be open
to allow transport of fluid through the pipeline. By closing
the valve it will be possible to restrict an oil or gas emis-
sion, fire or risk of an emergency situation escalating. This
is an operation which will often take a certain amount of

25 time and in some cases such an amount of time that it will be
too late for contributing to significantly limiting the dam-
age.

In an accident of fire or other emergency situation at sea-
based installations it is important to have the liquid flow

30 in the pipe systems carrying explosive/inflammable liquids,
under control.

Today, the liquids in the transport pipe network in the North
Sea are mainly controlled by means of so-called subsea valves



In an accident of fire or other energency situation at sea- based
installations it is inportant to have the liquid flow 30 in the glpe
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m ght occuffioriny Zhei palynaltemsitive knowy b thénxtu|hinednoﬁﬁ|pheshere IS no
barri er agaifisl fu8Sehie re)VAULE Ok 828500rd WP Srbhil! fou Subsea

val ves curren 'Iy us are d%n e use of and on the
| atter beihfprshiuppée davst oIm rm’qrpgls\?oengmlamaﬁlctqartéogisat:p@rﬁﬁpmd-

so- caljped sRAHd RBokal &S§c§£l§‘e&@ﬂ:‘ove mleﬁgt@@bﬁlo UL %ﬁ%’éi&h@nbi‘@&% down
system of fhe Iatforme; gosed au matlcal g arm si gnal s.
In an ener’d®h (,EB: 68P| o ‘3"§E‘b§ ﬁrﬁaﬁen TRBEr be

cl osed vqpnsﬂdﬁ/qasooghlnfﬂqmmahmm:lhgdidcarbons fronlbelng supplied to 20

t he accident situation aboard the platform because it takes too | ong
time to operate the valve. Hydraulics pack and ac- tuat or nust be

shi pped a%wée@%l%n%ﬁﬁ:ﬁgniiy tdB%dSﬁQéeBased ol e ffe Ol Snt gccl 0se. A
sea-line valwg ls n h P 2 tqﬁé vplatformedge
whi ch ent art&*¢hadt ‘% & éS 5& Iheb‘:"t"rnzgn§EEPP é Y % B V&xposed to
fire, Bxplaiscad the dlaltforng thads-graldied baa- mmdnommelwe apessohl ity of
bei ng nected to the operation shut~down system of the platform, and
are closed automatically on alarm signals. In an emergency
situation a subsea valve may, for example, not be closed
guickly enough to prevent hydrocarbons from being supplied to
20 the accident situation aboard the platform, because it takes
too long time to operate the valve. Hydraulics pack and ac-
tuator must be shipped across and connected to the subsea
valve for this to close. A sea-line valve is normally placed
somewhat within the platform edge, which entails that parts
25 of the transport pipeline may be exposed to fire, explosion,
falling loads or similar without the possibility of being
able to close the valve by breaks on the seaward side. Large
reservoirs of hydrocarbons, oil and/or gas may then be re-
leased on the platform and contribute to the escalation of
30 the accident.

In the above valve applications a shut-off valve according to
the invention may be used with advantage, because it is ar-
ranged to respond to abnormal flow conditions occﬁrring in
situations of accidents such as major leaks, fire, explb-

L



able to close the valve by breaks on the seaward side. Large reservoirs

of hydrocarbons oi | and/or gas may then be re- Ieaseq: Qﬁ48Iatform
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val ve applications a shut-off valve accCording to t he invention may be
used with advantage, because it is ar- ranged to respond to abnor nal
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houses. St bengxpiaihad |dfteausheaapplicaeigts Hdviokgbeepeaey 2ho@s. By
nmounting the val ve accordi ng to the invention in valve slots in w ndows
and/ or ordinary rectangul ar val ves, the windward valve will close while

t he 'egrr@eﬂeraéyﬁl%%na&g E%ﬁ EREMe ey dd%o%%ngsst?%e L.n-

side the house,w | I"consequent e _a negative pressureée W11 have
a favour abVENELPBCRA¥SPY d‘sreﬁiewd BugAvartRRR « i bhain gonnecthenhvi and t he

dryi ng out v@flutﬁm&}:!\aﬂx | off&teﬁllld@nﬁ(iﬁlt h@usesf hotisehg ﬁﬁ@ﬁ}[ ?lllim gﬁuéélea ]

i nvent i gn al so_have av,our a effect durinpg the
develoﬁgrentd‘troﬁgxg E?%ﬁ&a?ﬁ%péva vesThgyfT?%pE&qq Jﬁﬁgeoiﬁﬁgﬁg its
initial ph@@ethﬁhenmﬁygm 20n viad vier sighs in wheddws endforughddpary ngs such
as doors, We@tangulQPWal\Y@sl VaheARAnalRBE VERKS vbﬂlt Qﬂo@%uﬁﬁl é‘stllr%e fire

I n- ha es, the valve wll respond to increased air owt rougl t he
val ve into llel‘?é’aﬁ'gugélﬁ? W g Waﬁéaf’?ﬁ%ve?kb% q‘iﬁ“lr'taﬁ’é presgpre el®ands
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15 will have a favourable effect as to the draught conditions in
the house and the drying out of the wall material of the
house. According to the invention, the valve will also have a
favourable effect during the development of a possible fire.
The fire will require oxygen in its initial phase. The oxygen

20 is brought to the fire through openings such as doors, win-
dows, valves and other leaks in the house. As the fire in-
hales, the valve will respond to increased air flow through
the valve into the house by closing. By heat developing, the

alr expands and causes a flow of air and flue gases out of
25 the house.

Another application in which the valve according to the in-
vention may be used with advantage, is in connection with ex-
plosion dampers. An explosion erects pressure waves and will
increase the air/gas flow through ventilation channels or

30 other openings in the building construction, also where it is
desirable to prevent the fire from spreading. According to
the invention the valve will instantly respond to the pres-
sure wave caused by the explosion, and close, thus pre&enting
undesirable spreading of the fire.



25 the house. Anot her application in which the val ve accordi ng to
the in- - vention nmay be used with advantage, is in connection W

pl osi on WAgs&A46 An expl osi on erects p%essure waves and HfNO98/0014 ncrease
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bui |l di ng construction, also where it is desirable to prevent the fire
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controlled the .fact that the 10 |.ve cl
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decr eases. nount va ves I'n al ve sane effect wll
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whi ch depend on personnel being alarnmed as soon as possi ble in an
energency situation. The time aspect in the

In public waterline network, there are large reservoirs of
water, which, on pipelines breaking, may cause great water
damages and destructiohs. Time for the operation of shut-off
valves is critical here to limit the damages.

20 Conventional manually manoeuvrable ball and butterfly valves
are used, which depend on personnel being alarmed as soon as
possible in an emergency situation. The time aspect in the
operation of these known shut-off valves may thus constitute
an essential problem with regard to limiting damages as a

25 consequence of water leakage.

Shut-off valves according to the invention may be employed
with advantage in this case. The valve according to the in-
vention is arranged to enable normal throughput in normal
flow conditions for the water in the pipeline. By a possible
30 break in a water line, subsequent damage will be limited by
the valve according to the invention closing automatically
because of the accelerated flow rate of the water resulting
from the abnormal flow conditions due to the pipeline break.
Valves according to the invention could conceivably also be



.'opera"tion'of t hese known shut-off valves may thus constitute an
essentlal roblemwith regard to limting danages as a 25 consequence of’

wat er 54496 Shut-of f val ves according to the i nVERNOSH? be_
enpl oyed wi th advantage in this cabe. The val ve accor di ng to the in-
vention is arranged to enable normal throughput in nornal fl ow
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pi pel i ne break Val ves accor |nvent|on cou co cei vably
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equi pnent Aval | e energy | pi pe/ channel systemis i netic
en- er GArandifRRTPBERRti al energy in the form of pressure/ pres- sure
di fferences. To cl ose a known shut-off valve which is nounted within a
pi peline/ pipeline systemin which a fluid is flowing in ab- 10 nornmal
fluid condict icdese sukhows simtabmif nedlviel whdlchl 'mvmcaxre;ed withbnoa mal

pressure 3 llne?gﬁgéi‘mée Lhet sl ReaPE AL dlet: £10vilgl IR ap-

pi pel i ne/ tem treamtromthe s e, a fluid
rate ilAdi awrasal £1 b‘#és§8¥‘@lgh®@ﬁ= S&fFha ashap- abmrmﬂ)]neftlé'rld FAPYhrafe

possi bly mdz@raadp@udsayésaﬁa}ar feigerardrd) thyrdausd vel g%bﬂgd&i t he
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respecti
connect ed b &F & &&fBF’RﬁP%ﬂlne é%ﬁﬁ%y”agpﬁgrﬁ ctodt ed%@?% nd whi ch
i s arrangethlve,cleoFduid rahe $hdicafdr val \peeasuaecgﬁm}ﬁqumdca (ahsar%-or
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acti vat - %t e actuat or her eby _becones effective and cl oses
15 by man al closing of the valve at critical parameter values,

or the respective meters are connected to an actuator which
acts as valve closing device, and which is arranged to close
the shut-off valve as a consequence of, for example, an ex-
traordinary deflection of the pointer of said meter activat-

20 ing the actuator, which thereby becomes effective and closes
the shut-off valve.

The object of the inveﬁtion has been to utilize changed fluid
flow rate and possibly also changed viscosity/ temperature/
pressure in abnormal flow conditions of a flowing fluid, di-

25 rectly for the automatic closing of the valve in a safe and
controlled manner and at a very early moment in the initial
phase of the abnormal flow condition.

Thus, the invention relates to a fluid-activatable shut-off
device used in a shut-off valve intended for mounting into a
30 pipe/pipeline/channel carrying a fluid. The fluid may be in
the form of liquid or gas. The valve comprises a valve hous-
ing formed with flow passage, which in the mounted state of
the valve is brought to correspond with the pipe bore or



the shut-off val ve. The object of the invention has been to utilize

changed fiuid flow rate and possibly al so changed vis ' '
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di- 25 rectly for the automatic closind3 of the valve in a safe and
controll ed manner and at a very early nonment in the initial phase of

the abnorma] flo Itiq elnventlo |.at .2
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ing forned wi { oW, passa whi ch | n the pounted_ state of t he val ve
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wi |l pref eopeny vedve poeitsioms in whoek- mtva{m’@l bolxpés aesisentrialoky t he

pi pel i ne/ cRaRpgl-alR Profhifed fltow‘ §a§gs§@99paréag, ek AgWIa IR I'feéléah?ed/m ve
further conprises _a novably suppor{ed val vé bod I vot bet ween t he
open val ve 3565t CERSER nVakye PASHE 1981 vl bR §h§s§éﬁgﬁa¥’? Y dirgethir awn

fromthe flnwdkasshgerlberpdysdam lagmdnawéys ctrearnedyve. and a cl osed val ve
position, in which the valve body directly 10 blocks the flow passage and
cl oses the val ve. By a fluid-activatable shut-off device of such a

Kind as de-%y ffmriadabgwﬂ\?aﬂee -SHIALBEECALF Y JFIsh R ack%aﬂ ds a@e above
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obj ect has realize h the features appearin rom
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15 In order to favour the defined objects, which generally is to
enable the automatic closing of the valve as a consequence of
an abnormal flow condition of the fluid carried by the pipe-
line, channel or similar, in which the valve is mounted, and
whereby said abnormal fluid condition may be constituted by

20 the fluid flow rate and perhaps also viscosity which is an
important parameter in the interaction with the friction be-
tween the lifting surface and the fluid and/or pressure and
temperaturé affecting the density of the fluid, the valve
body according to the invention is formed and supported so

25 that in the open position of the valve, it projects into the
flow passage by a relatively small portion, which is thereby
subjected to the flow of a fluid passing through the flow
passage in a particular direction of flow when the valve is
open. This portion of the valve body, projecting into the

30 flow passage when the valve is open, is arranged to respond
to abnormal flow conditions of the fluid in the flow passage,
so as to be influenced by increased fluid flow rate, changed
fluid viscosity and/or temperature, so that the pdrtion and
thereby the complete valve body is caused by the fluid to

35 move towards the closed position.
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interaction with the friction be- fween t he lifting surface and the
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proj ect i ng® iﬂ?bn? HEY$ B rassage of the val ve body, the so-called
"lifting portion", preferably has a con- vexly curved or angled extent

at the upstream end When fluid flows past the lifting surface of the

li fting®pofei BakeatBe Yakvye mprfovensitive tqinnesssge and cherratatwe nove

the valve an BRg¥né PYRTESS tdkhltasendoppséddiie ahal Eotaﬁpéﬁﬂi'tte ? sup-
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i nfluenced by préssure 'oss_and/or perature increase, ex
that tHé fRSHNJeBgEeopXpaged in|thy |fﬁ§1§uﬂ%ear}ds increasesr therliffo the
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What is required for closing the shut-off valve according to
the invention, is an abnormal flow condition such as ex-

20 plained above. The lifting portion of the valve body project-
ing into the flow passage, is, because of its position in the
open position of the valve and its configuration (convexly
curved and/or angled at the upstream end - relative to the
flow direction of the fluid), respectively, in a stand-by po-

25 sition, in which it can very quickly respond to, for example,
an increased fluid flow rate caused by a pipe break or other
leak.

The lifting portion of the valve body directed towards the
flow passage may be adapted in terms of friction to the

30 fluid, the influence of the fluid on said lifting portion and
thereby on the valve body, besides the fluid flow .rate/pro-
perties (viscosity), also being depending on the surface cur-
vature and surface friction of the lifting portion. By ehang-
ing the flow rate, density or viscosity properties of a lig-
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provided in the valve control the closing movement, so

that shock waves are avoided in the pipe system. After an

initial swinging up of the valve body, the closing speed will

20 be determined by how quickly the hydraulic fluid is brought

from one chamber to the other.

Said channels thereby provide for bringing hydraulic fluid/
pressure between the two chambers. At the same time the chan-
nel will represent a throttle organ from the flow passage be-
25 tween the chambers, so that a desired restriction of the
closing speed of the valve body is achieved by the fact that
the entering of fluid into the chamber is throttled. As the
closing function of the valve is in process, the pressure
difference forces which effect the final part of the closing,
30 take over.

In valves, in which great closing speed does not imply any
risk of shock waves in pipe systems causing damages, there
will be no need for the braking mechanism for the closing



provided in the valve to control the closing novenent, so t hat shock

waves are avoided in the pipe system After an init| ﬂ up of
t he valvéwﬁéﬁ§*”§he closing speed will 20 be deternrned ﬁ/@ﬁgckly.the
hydraulic fluid is brought from ofé chamber to the other - Said
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the two cha r S h n
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As the closing function of the valve is in process, the pressure

di f f er encereprige@ntfibahief éastainka thnfbriwerd d@dtdile iol ahengolBowimke over.
In val ves,, in which [eat cI03|n o, | ply ek of
shock Wave]’:,rl |cr?nr5‘er‘):§1§ sf'éﬁs TalE r%ggwn gfa’&#e Ja p%g)‘éfapt%% % need for
t he br &ki niprmmsshambodifmenti Heitdi gsifegence to thew;dx%llsmgen which:
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above. In such cases it will be sufficient wi th a danper equipped with
the lifti nrglcpornt isbw aseerbiehl crossIbectmmntmmug'rs aexphzi-oed in further
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whi ch: thei ind Siowa ﬁiqerZicaI cross sectlon t hrough a shut-of f
val ve formed in accordance with the present invention, along the Iine
-1 in Fig. 2; Fig. 2 shows a vertical cross-section along the |ine

I1-11 in 1PigFig.sdows a vertical cross-section along the line II-II in
10 Fig. 1;

Fig. 3 shows a horizontal cross-section along the line III-
III in Fig. 1;

Fig. 4 shows a vertical cross-section through the shut-off
valve in the closed position.

15 Reference is made to the figures of the drawing, in which
reference numeral 1 defines the valve housing in general. The
valve housing is formed with a central flow passage 2 there-
through, which in the shown embodiment has a circular cross-
section, but which may take any cross-sectional shape.

20 The lower portion of the valve housing is formed as a lying
half cylinder transverse to the direction of flow in the
valve. At the bottom of this cylinder seat is provided a
prismatic body that defines hydraulic chambers in the open
and closed position, respectively, of the valve. In the pris-

25 matic body 8 are bored communication channels 5 between the
two hydraulic chambers 4 and 6, transporting hydraulic fluid
from one chamber to the other in the closing and opening pro-
cesses.



Fig. 3 shows a horizontal cross-section along the line IlI- 11 in Fig.

1; Fig. 4 shows a vertical cross-section through the shut-off

val ve in tWe¥sd¥ed position. 15 Reference is made to tPEINQIFOIPHE of the
drawi ng, in which reference numerall2l defines the valve housing in ~
general . The val ve housing is formed with a central flow passage 2

t her e- Jﬁproughé which i.n the shown_enbodj nent has_a circul ar. cross-
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portion or lifting surface portion respectively - could be
formed with one or more angles.

15 In normal flow conditions in the flow passage 2, fluid flows
in the direction Q at a normal flow rate, normal viscosity
and normal pressure/temperature. The lifting portion 7 of the
valve body 3 is subjected to the flow of fluid, but the lift
is too small to move the valve body towards the closed posi-

20 tion.

Whenever there is an abnormal flow condition resulting in an
increased flow rate, changed viscosity and/or increasing tem-
perature and/or falling pressure, these changes from normal
to abnormal conditions of flow will result in a lifting of

25 the lifting surface portion 7 of the valve body. Increased
flow rate involves conditions of negative pressure in chamber
6 and positive pressure in chamber 4, which leads to the
lifting portion lifting, thereby turning the valve body 3.
Changed viscosity directly affects the lifting surface por-

30 tion 7, whose radius of curvature and coefficient of friction
at the surface contribute, likewise, to enhancing the lifting
of the lifting portion 7.



the closing starts, the end portion - the so-called lifting portion or
lifting surface portion respectively - could be formed with one or nore
angl es. WO HSHormal flow conditions in the flow passad&TNOBOUAY | ows
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pressure/tenperature. The lifting portion 7 of the val ve body 3 is
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PCT/ NO98/ 004 4% chamber 6. 13 A pressure and/ or
t enperature expansi on pad 10 rmay be posi - tioned i nmedi ately bel ow t he
tongue portion on the valve body. Pressure | oss or tenperature increase

in the pipelj N P o ; JHIGHeE oROELL O ject,further
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transferrings il didrealsledi diftoatgberdiy the Lorebagbalrface 7 toAkter a
prellnlnarygéégééguggggh '%%185 EQSogg Yﬁn&?%%b %ggw passage 2. The
closing movement will gradually be taken over by the pressure
differential forces across the closing surface. These pres-
15 sure differential forces also contribute to the valve staying
closed until pressure equalisation is carried out on both

sides of the closing section.

The opening of a closed valve is done by first equalizing the
pressure on both sides of the valve body 3, whereafter the

20 valve body 3 may return to its initial position. The valve
body 4 may.in a possible embodiment be configured, sized and
arranged to drop back into the open position through gravity
alone, or the valve bedy 3 may be brought to return by the
passing of a plug through the valve in the direction contrary

25 to the normal flow direction.
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the flow passage (2), is arranged to respond to abnormal flow

conditions of the fluid in the flow passage (2), so as to be

affected by increased fluid flow rate, changed fluid viscos-

20 ity and/or temperature, so that the portion (7) and thereby
the whole valve body (3) is caused by the fluid to move to-
wards the closed position.

2. Fluid-activatable shut-off device according to clainm 1,
characterized 1in that the valve body (3) is
25 supported in a valve housing (1) which in its open position
forms a first chamber (4) filled with a hydraulic/pneumatic
fluid and communicating with a second chamber (6) through
choke channels (5), so that in the closing movement of the
valve body (3) the hydraulic/pneumatic fluid is forced from

30 the first chamber (4) into the second chamber (6) through
choke channels (5).

3. Fluid-activatable shut-off device according to claim 1,
characterized in that the valve body (3) is



affected by.increased changed fluid viscos- 20 ity and/or

fluid fl te,
temperature, so thﬁl“umﬁu “ |"ﬁ§/lmik and t her eby t he whol e val ve body
(3) is caO/sipet HalHR o- wards the cl of&d/NWEMIAYL,
2. Fluid-activatabl e shut-off device accor di ng to claim1, char ac
t eri zedi nthat the valve body (3) is 25 supported in a valve
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the first .chanb 4) into the second chanber (6) thr h .choke
channel s (§FEE the' oS ENY i FLRY iAa 26l glg"hﬁtptgﬁ%e (ﬁ’gv%gg GLedt¥ng to claim

1, 5C movemeaate t er i z e di n that the valve body (3) is WO
98/ 54496 PCT/ NO98/ 00149 equi pped
with plugs (11) which during the closing novenent sequentially shut off
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5. Flui d- agldwat@bler met rohfiadevi ce according to any one of cl ai nB
1-3, char acteri zedi nthat the portion (7) of the valve
body (3), projecting into the fl ow passage 15 (2) by open valve, has an

angl ed porgl one g d Lt RAlkaBIE Ak -ors 'BhALEY GO My Lo Q6Y! QReObe ! OW
(Q o %:la{%s'l—3, characterized in that the portion
(7) of the valve body (3), projecting into the flow passage
15 (2) by open valve, has an angled portion at its upstream end

relative to the direction of flow (Q) of the fluid.

6. Fluid-activatable shut-off device according to any one of
the preceding claims 2-5, characterized in
that a valve bed (9) for slidably receiving the valve body

20 (3), essentially has the form of a cylinder section, and that
the valve body (3) mainly has a corresponding circumferential
shape.

7. Fluid-activatable shut-off device according to claim 6,
characterized in that the valve body (3),

25 formed partially as a cylinder section, is pivotally sup-
ported in the valve housing (1) in which there is formed, for
this purpose, a central cylindrical bed (9), in which the
valve body (3) is slidably supported and which is connected
to the remaining part of the valve body (3).

30 8. A fluid-activatable shut-off device according to claim 7,
characterized in that said cylindrical bed (9)
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val ve body (3) is slidably supported and which is connected to the
remai ni ng part of the valve body (3). 30 8. A fluid-activatable
shut -of f device according to claim?7, characterizedin
that said cylindrical bed (9) WO 98/ 54496
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(7) of the valve body (3) which by the open valve projects into the flow
passage.



