. FLOW. DETECTI N

The invention relates to the detection of

flowin a pipe and particularly, but not exclusively, togiRa~7-4
detection of clogging of a pipe in which the materi al 5 conveye
conpri ses pul verized objects or - a slurry.. : Rel at ed Backgr ol rt
In a polyolefin production plant, for exanple, pol yol efi n produced
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Related Background Art
x*In a po;yolefin production pPlant, for example,
poLyolefin produced in a fluidized. béd olefin
_ poljmorization reactor is transported to a reactor of
a next process, or a reservoir through' a
transportation pipe. - : .
Temperature at the exit of the fluidized olefin
polYmerization teactor and in a pipe for the
transportation is 60 - 100°C. At this temperature
range polyolefin has so high viscosity and
solidification that there is a risk that it nay clog
the transportation pipe.
To avoid such risk in transporting polyolefin
from the fluxdized bed polyolefln polymerization

cl rans ortatio i_pe.
H%%H:&% Foor exElysivedYs| fodithad

Iy
t he

reactor to a next process, generally a pressure -

difference of 3 - 25 kg/cm? is generated between the
polymerization reactor ‘and the next process to
transport the polyolefin at high speed by the pressure
difference. | '
Conventionally the cloggino of the transportation
pipe is prevented by transporting polyolefin thus at
high speed, but still the transportation pipe tends to
be clogged. In the fluidized .bed olefin



i v e

transport the polyolefin at high speed by the pressure di fference.
25 : Conventionally the clogging of the transportation pi pe
i s=prevented by transporting polyolefin thus at hi gh speed, but
still the transportation pipe tends to be cl ogged. In the
fluidized bed olef in 2 - 2

pol ymeri zation reactor,, for_exanple, sonetines |unps . are_fornmed in
the reaction pr&®2 ,eéﬂﬁF?+@PI%gﬁ§t°r' tor gxample, \SARRLINgS { hwaps

transportation Rifee 288meh0%n the rddétPoReprocess,. an? +he d
ionally op

cl oggi ng of the transportation pipe, convent erators on
patrol press a shimk stopvalves of sthektagnspertathgohr dipeordrid i @Dogi pe
and directly . listen to vibratory sounds of the transport-ati-en pipe

caused by the fﬁﬁﬁtﬁiqﬁﬂyolef!n to judge occurrence 10 of cl oggi ng.
Thus the gdetection of g6t088! Mog¥ind 'S¢ the transportation pipe,

conventionally operators on patrol press a sound scope

stick against the transportation pipe and directly

listen to vibratory sounds of the transportation pipe

caused by the flow of polyolefin to judge occurrence
10 of Eldgging.

Thus - the <detection’ of clogéing of the
transportation pipe of the polyolefin depends on human
audition. Such detection results sometimes contain
personal differences, and there is a risk that

15 clogging may be overlooked.

Since the patrol is periodic, if the
transportation pipe are clogged immediately after a
patrol, the operation is continued Gith the clogging-
unremoved, and a clogging state is worsened. When the

20 - operation is continued with the clogging state
unremoved, the clogging material is solidified, and
the transportation pipe sometimes havéztd be removed
and chénged.

But, since the pquolefin is trané@éfted thrdugh

25_ the transportation pipe at a flow rate as high as 10 -

300 m/s, it is véfy difficult to dispose flow meters
and electrodes._ The presence of projections, such as
T === flow meters, e;ectrodés, etc., in the transportation

pipe can be sources of the clogging and adversely



transportati on pi pe of the polyolef in depends on human audi tion.
Such detection results senmetines contain per sonal™di ff erences, and
there is a risk that 15 ' clogging may be overlooked. : Si nce
t he patrol . is periodic, if -the. transportation pipe are
cl ogged i medi ately after a patrol, the operation is continued with
t he cl.ogging unrenoved, and a cl oggi 39 state i s worsened. \Wen the
20 operation is continued with the “clogging state
unrenoved, the cloQghRS ri LS lidified, and t he
transportation pipe sorreetrr?%rgsb%gggitngqbe renoved and changed.
But, since the pol yol eThe akoveadeporibddt problém £5 not 1iitédsdaHeati on
pipe at a flow rate as high J(a.\s 10 | 300 m's, it is very difficult to
di spose flow net dricansportatign, pige: (frfkes PoRolntirnnandi anigest idons,
such as f eGlsr. e ' ngportati.o
pi pe can be sourc%%ﬁ%ﬁ%égiggg%iﬁﬁf %d§§P§"§: ;};&ﬂ‘;e}{%‘eé %atteriarls,

5 slurry, etc. '

(0] ON

In view of the. above-described problem this
invention has been made. An object of this invention
is to provide a pipe clogging detecting device which

10 incessantly monitors_ states of a pipe through which
“fluid is flowing, and when clogging occurs,
immediately alarms the occurrence to operators. |

Another object of this invention is to provide
means for removing clogging from a pipe when the

15 clogging is detected.

The above~described objects and other objects of
this invention will be apparent from the following
description.

Provided according to the present invention is a

20 pipe clogging detecting device comprising a plurality
of containers, a pipe interconnecting said containers,
said pipe being apt to be clogged with fluid passing
through said pipe, a vibration sensor provided on said

_ pipe, said vibration' sensor detecting vibrations

25 generated when the fluid passes through said pipe, and
detecting means for detecting occurrence of clogging
in said pipe, based on output signais from said
vibration sensor.

" When the pipe is not clogged, f£luid flows through



3 ° enhance the cl oggi ng. The above-descri bed probl em
iIs not limted to the transportation pipe for pol yolefin and ari ses
in. transportation pipe for other pulverized materials, 5

slurry, etc. SUMMARY OF THE I'NVENTI ON In view of the
above-described problemthis i nvent i on has been nmade. An object of
this invention is to provide a pipe clogging detecting device

whi ch 10 i nddes pine, and toihrations generated hinrtheyht ldw oot the

[urd 1o, 1Ml N S0 O . O Sogging detal e B
FELNERE D ek Sprm et
- 'clogging state in the pipe can be detected by

5 converting the vibrations into electric . signals with
a vibration sensor provided on the pipe, and analyzing
the electric signals. '

Output'signals of the vibration sensor contain
those of vibrations which are not associated with the
10 fluid through the pipe, i.e., vibrations generated by
| motors, etc. in the plant. Accordingly it is
preferable that only the signals of a frequency band
_corresponding to vibrations generated by the fluid

through the pipe are extracted. _

15 When the pipe is clogged; the clogging objects
can be forcediy removed by feeding a purge gas of high
pressure into the pipe. _

The present invention will bécome more ful-ly
understood from the detailed description given

20 hereinbelow and the accompanying drawings which are
given'by-way of illustration only, and thus are not to
be considered as limiting the present invention.

Further scope of applicability of the present
invention will become apparent from the detailed

25 description given hereinafter. However, it should be
understood that the detailed description and specific
examples, while indicating preferred embodiments of
the invention, are given by way of illustration only,

since various changes and modifications within the



The above-descri bed obj ects and ot her objects of

wi.l | be apparent fromthe foll ow ng descri ption

Provided according to t hd present invention is a 20
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_ ON O NGS
Fig. 1 is a block diagram of the clogging
detecting device according to Embodiment 1 of this
invention which is applied to a transportation pipe of
a fluidized bed 61efin polymerization reactor.
Fig. 2 is an electric circuit didagram of one
example of a signal.processing circuit of the clogging
detecting device according to Embodiment 1.

Fig. 3 is graph of one example of trend records

“taken by a computer of the clogging detecting device

according to Embodiment 1, (a) indicating actuation
signals for the solenoid valves in the transportation
pipe line, (b) represehting actuation signals for the
solenoid valves' in a purge gas feed pipe, (c)
representing signals from the signal processing
circuit. - |

Fig. 4 is a block diagram' of the clogging
detecting device according to Embodiment 2 applied to
a system including a plurality of transportation

pipes.

'2E§QBI2IIQE_QILEBE_BBEEEBBEQ_EMEQQI!EEZ

This invention will be explained by means of

preferred embodiments with reference to the drawings

~ attached hereto.

Embodiment 1
'~ Fig. 1 shows the clogging detecting device 4



fluid are of higher level. As clogging devel ops, the i level of

vi brations is decreasing. Accordingly the clogginé state in the

pi pe can be detected by 5 converting the vibrations into electric
signals with a vibration sensor prgvided on the pipe, and anal yzi ng
the electric signals. Qut put Signals of the vibration sensor
contain Al Vi) atd ' re not .associated with the 10
fluid through the pi peJ:qu : eé.%{ Vi %;t :fg'h’s%%%r?glr a?’é&% is usewm)i.grs;g etc.
in the plant. traisporiation pipei 3 between aPrahdidiycd tBed STeFihhe
signals of a frequency band corresponding to vibrations generated

by the fluid Polymemizafjion Heeastar ot candt paproducts hopper 2. WEm t he
pipe is cl ogged : ' bj ._Gcan be forcedly renpved by
feeding a pur ge’t"(fjitaeg%(}ﬁJ ’1%%1@ STudd g’r"e]sl@%lﬁcﬁt{:bo? HREFF T Y 4 SR The
present isnventi phagd | gbe@ngagor@auld Ypulverizeldepsd9od dPmhey _

2 E dsr aw ngs

detail ed description given her ei nbel ow and the acconpanyi ng
whi ch are flyiddized) hpythe chikgulasiingn gad yandnfireshs gase (radtt o

be considered as,limti the present inventi,Qn. . Furt her scope
of applicabili t?ht?f‘mt)hgne%r gg@ﬂfbe ow a ﬁ?\%ﬁ‘i&ﬂ?%q Pl R affee® from
the detailed 25ga¢ 1§§§cri§ti' SHOE PREST R3d ehi b d be
under st ood t hat ctahea etailed lgieiscri ption anzﬂipgéﬁleébwﬂe %%(lanp es,

whi | e i ndi cati ngtptef,er red pabynierdaatioh reactiidre igoesti on, arandji ven
ce various, changes and, nodifications

\l/)myt \r’]\?% ghei H ”S%ﬁﬂo réf‘i%' X’s produceai. n Pressure in the fluidized bed
olefin polymerization reactor 1. is about 10 - 30
kg/cm®G, and temperature therein is about 70 - 100°C.

The polyolefin produced in the fluidized bed

olefin polymerization reactor 1 is transported to the

15 product hopper 2 through the ti'ansportation pipe 3 by

means of pressure difference between the reactor 1 and

the product hopper 2. A solenoid valve 6 is disposed

" near the exit of the fluidized olefin polymerization

reactor 1 in the transportation pipe 3. A solenoid

20 valve 7 is disposed also near the entrance of the

product hopper 2. When the plant is in operation, the

solenoid valve 6 is normally opened, and the solenoid

valve 7 is periodically opened and closed, so that the

polyolefin is intermittently transported. The

25 solenoid wvalve 7 is opened generally for a short
period of time of 10 - 60 seconds.

In the fluidized bed olefin polymerization

reactor 1 it sometimes happens that some lumps are

formed in the .process of the reaction and ciog the



spi‘rit and scope of the invention will becone apparent -. to those

skilled in the art from}his detailed descri pti'on. BRI EF
DESCRI PTI ON OF THE DRAWNGS 5 _Fig. 1 is a block diagramof the
cl oggi ng detecting device according to Enbodinent 1 of this

I nvention which is applied to a transportation pipe of a fluidized
bed olefin polynerization reactor. 7 Fig. 2is an electric
circuit diagram of one 10 exanpl e o t he

cl oggi ng
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pipe line, (b) representing actuation signals for

#n  a purge gas feed pipe, (c) .
To avoid such situation, generally the

transportation pipe 3 is connected to a pipe for

feéding a purge gas for precluding the clégging and

removing the clogging objects. In the shown

t he

embodiment, purge gas feed pipes 8, 9 are connected

immediately after the solenocid valve 6 and immediately
before the solenoid valve 7 respectively. The
respective purge gas feed ﬁipes 8, 9 have solenoid
valves 10, 11. The solenoid valves 10, 11, and the
solenoid valves 6, 7 in the transportation pipe 3 are
suitably opened and closed so that a purge gas of
higher pressﬁre than the interior of the fluidized
olefin polymerization reactor 1 'is fed into the
transportation pipe 3, and the interior of the
transportation pipe 3 is cleaned, or the clogging
objects are forcedly removed. |

In the normal plant operation, during the

‘transportation of polyolefin is stopping, by closing

the solencid valve 7 and opening the solenoid valve 11

concurrently, the high pressure purge gas is caused to

.flow reversely from a feed point B to the fluidized

bed olefin polymerization reactor 1 through the

transportation pipe 3 to preclude the clogging.

During this operation, the solenoid valve 10 in the

purge gas feed pipe 8 ié closed. The actuation of the



representing signals from'the signal processing ' ci"’rcui t. 20
Fig. 4 is a block diagram of the clogging det ecti ng device

according to Enbodiment 2 applied to a systemincluding a plurality
of transportation pi pes. SCRI PTI ON OF THE PREFERRED

EVMBODI'MENT 25 This invention willT be explained by neans of

referred enmbodbericidi tYalebsregge 9 ttieb drai oS- d .
ﬁeret 0. Enbodi ment 1 v Fig. 1 \ghovvs ethes%%%lg#%%f%it ecting

device 4 controlled by a sequencer 12. according to
transportatlon pi pe 3 between a

whi
1E th;sd: Q\égnﬁégnm e:‘ |Cnhrﬂe gg:mg %ﬁcﬁﬂ% fevdse 8r 2¢caReingpr@dihis hopper
2. In htrdruddh ZohOlgidd) RO WREIZEIIRN J&AELP" 132 ML

phase of a gas and a pul verized body,
5 vibration sensor 13 is mounted on the outer surface of

the middle portion of the transportation pipe 3. The
vibration sensor 13 conver‘l;s vibrations caused by the
polyolefin or the purge gas fiowing through the
transport_:ation pipe 3 into electric sigﬁals. " The
10 vibratien sensor 13 is provided by a piezoelectric
element or others. The electric signals from the
vibration sensor 13 are converted by a converter 14
into 'signals of a voltage level which is easy to
process, and supplied to a signal processing circuit
i5 . 1s.

Fig. 2 shows one example of the signal processing
- eircuit 15. The forward helf of the signal_ processing
circuit 15 consists of partial circuits 16, 17. The
partial circuit 16 includes switches 18 - 20,
. 20 amplifiers 21 - 23, a low-pass filter 24 and a high-
pass filter 25. The partial circuit 17 includes a
switch 26, amplifiers 27, 28, a low-pass filter 29 and

a high-pass filter 30.
The partiai circuit 16 detects vibrations caused
25 by the flow of the purge gas. The low-pass filter 24
and the high—pess filter 25 pass only signals of a
frequency band (1.5 k - 4 XkHz) corresponding to
vibrations caused by the flow of the purge gas and cut

off other signals corresponding to vibrations caused



f1ui di zed by the circul ating gas and fresh gas (not = shown) fed
frombel.ow a distribution plate 5. Wen a catalyst- is injected into
the m xed phase in this state, a polynerization reaction goes on,
and 10 polyolef in is produced. Pressure in the fluidized bed

ol efin polymerization reactor 1 is about 10 g 30 kg/ cn2G and
tenperature therein is about 70 - 100C. The polyolefin

produced in the f A e ol
transported to the g‘ ér)fr% ct %no% %"ﬁ?ou %tﬁégnspﬁﬁ&ﬁ%azl pe
3 by rreanﬂem:feqﬁsessut}sraitiémen&au%w\eﬂiyt hehéeagliow 1 od the

the product: hopper 2. A saolenoid valve 6 is disposed near the exit
of the fluidized BRdHCF e(fé-ll'\fner'ﬂh&atli%l’ass fllﬁ%’éc%%ram'ﬂm mal.gh-pass

transportation pi E’?.l%erA n id 2%@ s§ va p'-ld’ osed | so, near_t he
adﬁ’e 91%n

entrance of the

t he 550l enokd-va| sekﬁz) Sc@:?fé@#:bﬁdﬂﬁ@”ﬁé vﬁﬁﬂaéhsné%sﬂeéé b
valve 7 is periodically opened and osed, “so that the ol e |n

is intermittent| §lowr ofstbet @olyolefirthe 25 soI enoi d vaI ve 7 is
opened generally for aT?xhorstwa.tches 1é)eri§)dt8Lnt Iogew%f ! the 61(')esspeeccot?1d§e
solenoid valves 10, 11 are opened. The switch 20
turns on when either of the solenoid valves 10, 11 is
10 .opened. The switch 26 turns on when the solenocid
valve 7 is opened. ' These switches 18, 19, 20. .26 are
~ actuated in response to a signal from the sequencer
12. The sequencer 12 is incessantly suppilied with
actuation signals as answer-back signals from the
5 respect:.ve solenoid valves 6, 7, 10, 11.

The thus extracted electric signals of the
'specific frequency bands by the partial circuits 16,
17 of the signal processing circuit 15 are inputted to
the amplifier 34 and amplified to be list.ened to as
20 flow sounds of the polyolefin or pui_rge gas through the
transportation pipe 3 by a speaker 55 ‘as electric-
acoustic transducing means disposed in a centralized
control room (not ahown) . It is preferable that the
switch 36 is turned on and off so that the speaker 35

25 timingly utters flow sounds. |
The s:.gnal processing circuit 15 includes an
- average processing circuit 32 and a peak retaining
circuit 33. = Electric signals of the specific

frequency bands extracted by the partial circuits 16,



~Inthe fluidized bed ol efin polynerization reactor' 1 it sonetines

happens that sone |unps are formed in the process of the reaction
and clog the . ' 7

transportation pipe 3 itself or the sol erl(aid val ves 6, 7, with the
result that the polyolef in cannot be taken out of the fluidized bed

ol ef in polynerqd ) : ' . L Luation,
p yt heiiaéf Gthd SPsedra stage are :Eeé_@lfiéaobfe% ?%gglﬁﬂ

general ly transportation pipe I S connec pe”for
feeding a purgeigemuitor 3xeclantd ngthére cdugprtiedindto the ¢ofputeg the

O ST T T R XK U N SR
L o ur SIS OF afdnd VEOR focd bty Lursarectiyely. The
_ 5 The computer 37 is supplied with signals of the -
| vibration sensor 13, and actuation signals of the
respective solenocid valves 6, 7, 10, 11 through the
sequencer 12 and the signal processing circuit 15, and
these signals are recorded as trend records. Fig. 3

10 shows one example of trend records recorded by the
computer 37. (a) represents actuation signals of the
solenoid valve 7 in the transportation pipe, (b)
indicates actuation signals of the solenoid valve 11
in the purge gas feed pipe 9, and ¢ represents output

15 signals from the signal processing circuit.

As shown at (é) and (b) in Fig. 3, the solencid
valves 7, 11 are periodically opened and closed
alternately.

When the solenoid valve 7 is opened (sections C; -

20 Cs), the solenoid valves 10, 11 are closed. The
solenoid valve 6 is normally opened. In this state,
the polyolefin is transported from the fluidized bed
olefin polymerization reactor 1 to the product hopper
through the transportation pipe 3. '

25 In this state, the switch 26 is on, the other
switches 18, 19, 20 being off. .Signals of the
vibration sensor 13 through the converter 14 are
converted into signals of suitable magnitudes by the

amplifier 27, then those of the signals which have



valves 10, 11. The sol enoid val ves 10, 11, and the __ solenoid val ves
6, 7 in the transportatiqn pipe 3 are 15 ° suitably opéned and cl osed so
that a purge gas of ’ higher pressure than the interior of the
f1uidized olefin polymerization reactor 1 is fed into the
transportation pipe 3, and the interior of the transportation pipe
3 is cleaned, or the clogging 20 obj ectd are forcedly renoved. :
In the normal glant erati during the transportation of

pol yolefin is sto BPﬁ‘d?"%seél nggéde a rangReofof efiokd- vhi § &kHz axre opthi ng

t he sol enoid val vgg¢lp t ' Ssyre purge gas is
caused to 25 fl owyr%l\l/%rlse & # r%;f%i%/eezédi%o%‘?mé‘o% gﬁtdr%%qoiﬁ %%zlg:fr .
bed ol efin pol yne3®zatThe extracted slgnags alie convertdd Ay 'dididalk Pi pe

valve 10 in the of Sihffiie maguitidess BY| sthe oanplibienciam | andf
phe 5 supplied to the speaker 35 and the rectifying circuit'
31 and outputted from the signél processing circuit
" 15. |
When -the soiehoid valve 11 is opened'(sections D4
- = Ds), the solenoid valves 7, 10 are closed, and the
10 purge gas is fed into the fluidized bed olefin
polymerization reactor 1 through the transportation
pipe 3 from the purge gas feed pipe.9. |
In this state, the switches 19, 20 are on, the
other switches 18, 26 being off. Signals of the
15 vibration sensor 13 are converted i;lto signals of
suitable magnitudes by the amplifier 22, then those of
~ the signals which have frequencies outside a range of
1.5 k - 4 kHz are cut off by the low-pass filter 24
and the high-pass filter 25. The extracted signals
20 are converted into signals of suitable magnitudes by
.the amplifier 23, and supplied to the speaker 35 and
the rectifying circuit 31 and outputted from the
signal processing circuit 15.
In the sections ¢, C,, Cs, peak values o_f signals
25 from the signallprdcessing circuit 15 are above 60% of
the maximum peak value, and the transportation pipe 3 
is not clogged. It is shown that the polyolefin is
being smoothly transported. In the sectisns Dy, Da,

D3, Ds as well, peak values of signals are sufficiently



solenoid val ves 6, 7, 10?’11 are sequentially ) controll ed by
The cl oggi ng detecting device 4 according to

sequencer 12.
this

vi brati on sensor

invention includes a vibration sensor 13. The
13 is nounted on the outer surface of t he niddle

portion of the transportation pipe 3. Th vi bration sensor
converts vi brat ca d; by, olyglefin or th ur

f1 owi ng throughi%ggg' i Qt?%ﬁ@%or aF.%%Q %£g§ ?ﬂ?osﬂ?ggpi¥cg§98ﬁals
The 10 Vi bripéverseEysorBults drf tied viedd s @ ?ﬁ'@z,z OShaC{:ﬁéC%ecta.on

el enent or ot hers. The electric signals from

ration

a

5

sensor

13 are convert dbshyPeRkoMadnesr oft signals aret signall that vittage | evel

cireuit 15 dhom  enat” OTS5uaR8" R S T AAME o Tonc h

processisg

transportatid® p pe jorward hal f of the signal proces

circuit 15 consists of partlal circuits 16, 17. The parti al
16 includes sw t chesThes commutexn 37 b&flmlehfam? stores a3set refepencsefilter

24 and a high-
switch 26, anpl4¥¥%r s

10

15
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25

filter The_partial _circuit 17 incl
"33, 'the psfian (PRRBE 55" sie “Smbodinent)

based on this finding to judge whether or not peak
values of signals in the respective sections C, D are
above the reference level. When a peak value of the
signals are below the set reference 1level, the
computer 37 actuates suitable alarming means, such as
an alarm speaker 38 or others to alarm to operators in
the centralized éontrol room that the transportation
pipe 3 is clogged. |

When an alarm is made, the operators interrupt
the control of actuatinglthe solenoid valves 6, 7, 10,
11 by the sequencer 12 and instead operate a control
board in the centralized control room to remotely open
and close the solencid valves 6, 7, 10, 11 so as to
remove the clogging by means of the purge gas.

Various modes of the flow of the purge gas can be

proposed.

For example, first after all the solenoid valves
6, 7, 10, 11 are closed, the solenoid valve 10 is
opened, and next the solencid valve 6 is opened. Then
the solenoid valve 6 is opened to feed the purge gas
of a higher pressure than a pressure in the fluidized

bed olefin polymérization reactor 1 from the purge gas

ng

nal

si ng
circuit

udes a



a high-pass filter 30. The partial circuit 16 detects

vi brations caused 25 py the flow of the purge gas. The |owpass filter
24 and the high-pass filter 25 pass only signals of a

frequency band (1.5 k - 4 kHz) corresponding to vi brations caused by
the flow of the purge gas and cut of f other signals correspondi ng
to vibrations caused 13 9

by motors, etc. in the plant. The partial circuit 17 detects

vi brations caused flsed hpipéow dntidieche transpégtielishi gnpeTF@ {:eWcaaga
filter 29 and the high-pass filter 30 pass only signals of

frequency band (0.the purge |gas to reyersedyr fdapodntegthe fﬂ.nnduMbedused
'%rﬁlhgn when t hfel (r) e?@gi hggﬁ.@m‘%l %f I'l:r}.on reactor 1. The fg‘”géiﬂés olf8 t%e

transportation pipe 3 between the feed point A and the
5 fluidized bed olefin polymerization reactor 1, and the
solenoid valve 6 is removed. .

When this operation fails to remove the clogging,
after all the solenoid valves 6, 7, 10, 11 are closed,
the solenoid valve 11 is opened, and in addition the

10 solenoid valve 6 is opened. And the high-pressure
purge gés is fed ihto the transportation pipe 3 from
the purge gas feed pipe 9 to-be causea'to reversely
flow into the fluidized bed olefin polymerization
reactor 1.

15 When clogging has occﬁrred between the feed point
B and the product hopper 2, the -above-described
_operations cannot remove the clogging. The next
operation is necessary. First all the solenoid valves
6, 7, 10, 11 are closed, and then the solenoid valves

20 | 11, 7 are sequentially opened to feed the purge gas

. from the feed point B into the transportation pipe 3
to be sent under pressure into the product hopper 2.

When this operation cannot remove the clogging,
the solenoid valves 11, 6 are closed, the solenoid

25 valves 10, 7 are opened to cause the purge gas to flow

| from the feed point A to the product hopper 2.

The opérators suitably combine the above-

described four modes, listening to alérms from the

speaker 55._ Repetition of combinations of the four



sol'enoi d val ves 10, 11 are: opened. The switch 20 - " turns on when
either of the solenoid valves 10, 11 is 10 opened. The switch 26
tur.ns on when the sol enoid valve 7 is opened. These switches 18,
.19, 20. 26 are actuated in response to a signal fromthe sequencer
12. The sequencer 12 is incessantly supplléd with actuation signals
as answer - back signals fromthe 15 respective solenoid valves 6, 7, 10,

11. noHest bys severad: dingsan aamaldy mmcm clogglng speC| fic
frequency bands by t artlal e

processing circuit 1@% %‘bn Jt3 e PiRR ﬁﬁﬁgﬁ"f‘g %?

anplified to bedbbib@”%édi-ﬁ%gzoto mbbawmaa%nqs Of tﬂasp%ﬁ;@xﬁ&d}! or
purge gas through the fransportati on pipe 3 by a speaker 35 ds
electric- operatorsc clamr&ehzctnga nebogging pstatlei ofathenpipe zau

control room (not shov\t}ﬂ%l referable that the switch 36 is
turned of and oftf *&R% tcﬁ’h'%ri ﬁﬁ@r°99t§91 roqn rﬁﬁgP}'-hGFFel’”é‘q‘h%

aver age processPaiRd roa; {HRPARN B Eafl Hlllhtl” tike A3t ap1s

El ectric signapsocellurehe fareci fré:rnov:Lng fthquenclobgify existatiead by

the partial ci rﬁglcgrs:d:ll.ggly a situation in which clogging objects have
solidified, and the transportation pipe has to be

10 dismounted to remove the solidified clogging objects
can be precluded. _

A detection of clogging can be followed. by
removal of the clogging, and accordingly manual labour
of operators can be decreased.

15 In addition, this invention can contribute to
stable operation of the plant including the pipe, and
rationalization of patrols in the plant.

odiment

Fig. 4 shows a system including a plurality of

20 transportation pipes 34, 3;. In this embodiment
vibration sensors 13y, 13, are provided respectively on
the transportation pipes 3;, 3;. A clogging detecting
device 4 includes a number of signal processing
cifcuits 15,, 15, corresponding to a number of the

25 vibration sensors 13y, 13;,. The clogging detecting
device 4 also includes change-over switch 39. Each
signal '-f:'vrocessing circuit 155, 15; incfhdés low-pass
filters, high-pass filters, amplifiers, etc.

Frequencies and amplifying ratios are optimumly set



10~ 17 of the forward stage are rectified by a rectifying

circuit 31, and then outfputted to the conputer (detecting neans )
37 through the average priocessing : circuit 32 and the peak
retaining circuit 33. 5 ' The conputer 37 is supplied with signals
of the vi bration sensor 13, and actuation signals of the.
respective solenoid valves 6, 7, 10, 11 thrg gh the sequencer. 12
and the signal processing circuit 15, and t hese signals are

recorded as trendgppeiidihg Fi Gn 3 dbratidhoVermitaeaiieied tioend £geords
recorded by the conputer 37. (a) represents actuation signals of

the sol entirdnsplortation tpipes ahgp @t at Operatoxs (¢dn listen to
i ndicates actuation signals of the sqlenoid valve é%ﬁ ) in the purge
gas feed pipe 9, SAYNESy cpreQERESPENERNT 15t0  SYIRERELIPREM t IRE si gHBe

rocessing circui - . .shawn ,at a ' L 3
gol enoi 121 J erred %ﬁﬁ%}gg °ftal?°ar} ﬁﬂ??%od?éhl I(:{})'opgﬁgéggﬁgnchggd ou'EB&t
al ternatel g. signals YErtidesighalobfovesstng cirendusd (Hecusenby

[err] - 20 [err], the solenoid valves 10, 11 are closed. The |
sol enoi d val ve 6 thenewidich 3®en@®y flallawingtthe same proceduregor§olBfin

1%to the product EBpaiment 4" Eledting dn. thelkEppPeREca Tt Bipth ot
Lgi;glzf?FaFeéi;EgFiﬂ%?q?%éﬁehéveab Tite WpeFators cafViisten €8 aidrma0
from a speaker 38.

10 With reference to Fig. 4, a system including two
transportation pipes 34, 32, and three reactérs 1 - 13
has been éxplained. This invention can be applied to
large-scale systenms including " more than two
transportation pipes, and more thén three reactors in

15 the same way as above. |

In Embodiments 1 and 2, the_clogging detecting
device 4 according to this invention is applied in the
transportation pipe 3 from the fluidized olefin
péiymerization reactor 1, but this invention is not

20 limited to such an application. This invention is
applicable to detection of clogging in the general
£luid transportafion pipes. '

From the invention thus described, it will be
obvious that the invention ﬁay be varied in many ways.

25 Such'variations are not to be regaréed as a departure
from the spirit and scope of the invention, and all
such modifications as would be obvious to one skilled

‘in the art are intended to be included within the

scope of the following claims.



vi bration sensor 13 through the converter 14 are ) converted into

signal s of suitable magnitudes by the nplifier 27 then those of
the signals which h [r ange of
Lhe sionals whier. eﬂllilll lllllllllll IIIIIILIIII by the | CLAESSIREN TBY B5VInd the

hi gh-pass filter . "rhé eXtract 86 sighal s REPLAGENerted into
signal s of SU|tabIe magni t udes by the amptiTier 28, and 5
supplied-to théﬂggggﬂ%r 35 and the rectifying circuit 31 and

Che sol enoi d val ve 111 & BARCS TR (@dcting devidd compriging, o
sol enoi d val ves 7, ) pleralisedf ashtdindps; purge gas is fed into
the fluidized bed olefin pol ymeri zation reactor 1 through the
transportation a pipe interconnecting said containers, said pipe
5 being apt to be clogged with fluid passing through
said pipe;

a v1bra£ion sensor provided on said pipe, said
vibration sensor detecting vibrations generated when
the fluid passes thrbugh said pipe; and

10 detécting"means for detecting occurrence of
'clogging in said pipe, based on output signals from
said vibration sensor. '

2. A pipe clogging detecting device according to
claim 1, wherein said detecting means extracts out of

15 output signals of said vibration sensor signals of a
frequency band corresponding to <the vibrations
generated by the fluid through said gipe, and judges
that said pipe is clogged when the signals of the
frequency band are below a set reference level.

20 3. A pipe clogging detecting device according to
claim 2, wherein |

the fluid through said pipe is polyolefin and a
purge gas for removing clogging in said pipe;

there is provided purge gas feeding means for

25 feeding the purge gas into said pipe;

there is provided valve means for causing one of
the polyolefin and the purge gas to flow throudh said
pipe; énd L

the frequeﬁcy band is_O.SkF:“IJSkHz when the

This Sheet Has Been R
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pi pe 3 fromthe purge-gas_feed pipe 9. In_this state, the

sw tches 19, 20 are on, the ot her sw tches 18, 26 being of f.
Signals of the 15 " mr 13 are converted into signals of

sui t abl e magni tudes ""rﬁmf .+ then t hese—af t he signals
‘whi ch have frequencies outside & range of THIQ . SHEET - HA‘SB re cut
of f - by-the | ow pass filter 24 and t hifgh- paggp,_f The
extracted signals 20 are converted int o{fi gnats—of o‘f“c?bhl e gmtudes
) the afDhidiLdmPBredto SEDG i Qtrdigh o SRGHGE BRP HHH val

the rectifying circuit 31 and outputted fro '9? _ sllg%nal prvoacgsem ng
circuit 15. means lsl‘hhehpoévotlacﬁnn [err], peak values of signals 25
fromthe signal processi. cifcuit 15 are above 650% of t he maxi.nmum
peak value, and the tr g‘bﬁ’:ﬁ §5H99Fng detecting deyice |agaRKAing to

shown that the plyp{£faN diSerein PeiNg snmoothly transported. In the
sections [err], ?err as well, peak values of signals are

sufficientgy . the fluid through said pipe is polyolefin and a
purge gas for removing clogging in said pipe;
there is provided purge gas feeding means for
feeding the purge gas into sa.:.d pipe; .
'~ there is provided valve means for causing ‘one of

10 the polyolefin and the purge gas to flow through said

pipe; and _
the frequency band is 1.5k - 4kHz when the fluid
admitted to flow through said pipe by said valve means
is the purge gas.

15 - 5. A pipe clogging detecting device according to
claim 1, wherein said detecting means includes an
average processing circuit for averaging the output

| ls:.gnals of said vibration sensor.
6. A pipe clogging detecting device according to

20 claim 1, wherein

the detecting means includes‘ a peak retaining
circuit for retaining peak values of the output
signals cf said vibration sensor.

7. A pipe clogging detecting device according to

25 claim 1, comprising alarming means for giving alarms
when clogging is detected in said pipe by said
detecting means. ' -

8. A pipe clogging detecting device according to

claim 1 comprising means for converting the output

is Sheet Has Been Replaced
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12 | arge. - I{—i—slshﬁm—that t he purge gas _srmothl_iy fl ows

reversely. But in the s C4, and the section . D4, peak -
val.ues of sign lﬂl“l HI"j “ﬂ Ilth it is I shown _that clogging
has take pla transport at | SHISPBHEET3HAS BEEN The
conmputer 37 bef or ehand stores a set refermc REPLALEYE! ( 0% of the
maxi mum val ue in this embodi nent) b lIng to judge
whet her or not $tanrals of sajdl vdbretisngsensorninite mesp@y. ve sections C,

D are 10 above the reference | evel When .a peak val ue of the
signals are bel ow t he*sdt B38% ing, det %n‘fdevmecaﬁseréﬂnmtact uat es

armio oper atare i VEUEAA e fluia, PREAnRTEARR Tbe tndiufhd” 10

transportati on g®lyolefipe 3 i s cl-ogged.- V\hen anhal arlm is gade,
t he operators interrupt t.he control of actuating the sol enoi

val veg 65a 7, 10, 18. 31 Pipe; RIOggReh datecting devicadacperdinga
cont rol té)q'ﬂéjiﬂlnl} h@hgfgﬂ;‘al i zed control roomto renotely open

there are provided a plurality of pipes;

there are provided the same number of vibration
sensors as said pipes; and

10 there are provided the same number of detecting
means as said vibration sensors. . _

11. Flow detection apparat_:us cdmprising means
for sensing vibration generated by a flow of material
in a pipe and providing a signal in response to said

15 vibration and processing means for pfocessing said
in sald pipe. \

12. Flow detection apparatus substantially as
hereinbefore described with reference to the

20 accompanying drawings.
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20. and cl ose the solenoid valves 6, 7, 10, 11 so as _to renove

t he ¢l oggi ng by neans of-~f he purge gas. ‘Vari ous npdes of the flow
Of t he purge gas can be- } pr oposed. For exanple, first
After all the sol enoid val ves 25 6, v, 10, 11 are closed, the_sol enoid

valve 10 is opened, and next the sol enoi dj &N T §AS Then
t he sol.enoid valve 6 is opened to feed the perge § Eﬁf a hj gher
pressure than a pressure in the fluidized bed oﬁ@ﬂfﬁ aly ization

reactor 1 fromthe purge gas

feed pipe 8 into the transportatlon olpe 3 to cause t he purgé gas
to reversely fl owABSTRACE iRzl olefin poly&ﬁﬂgﬂaﬁlé
reactor 1. Cl oggi ng of the {rans ortatlon pi.pe ,3 between the feed
point A and the A pipe <clogging detecting device (4) which

incessantly monitors states of a pipe through which
fluid is' flowing, and when c¢logging occurs,
5~ immediately alarms the occurrence to operators. The
device comprises a'plﬁrality of containers (1,2), a
pipe (3) interconnecting the containers, a vibration
sensor (13) provided on the pipe,.and detecting means
for detecting occurrence of clogging in  the .pipe,-

-

10 based on output signals from the vibration sensor.

This Sheet Has Been Replaced
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5 ° fluidized bed olefin polynerization reactor 1, and the

sol enoid valve 6 is renovéed. When this operation fails to
remove the cl oggi ng, after all the solenoid valves.6, 7, 10, 11 are
cl osed, the solenoid valve 12 is opened, and in addition the 10

sol enoid valve 6 is opened. . And the high-pressure- purge gas is fed
into the transportation pipe 3 from |,4 the purge gas feed pipe 9 to be
caused to reversely flowinto the fluidized bed olefin

pol ymeri zati on . reactor 1. 15 When cl oggi ng has occurred
bet ween the feed point B and the product hopper 2, the -

above-descri bed operations cannot renove the clogging. The next
operation is necessary. First all the solenoid valves 6, 7, 10, 11
are closed, and then the sol enoid valves 20 11, 7 are sequentially
opened to feed the purge gas . fromthe feed point Binto the
transportation pipe 3 to be sent unger R essHr e into the product
hopper 2. When this operation EamhotCIEnove t he cl oggi ng,

the sol enoid valves 11, 6 are closed, the sol enoifd 25 val ves 10, 7 are
opened to cause the purge gas to flow @romthe feed point Ato the
product hopper 2. The operators ¥UinAbly conbine the above-
. described four nodeg, listening to al arns fron1tﬁe ®@peaker 35.
Repetition of conbinations of the four « M
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14 - nmodes by several times can normally renove cl ogging.

Thus,. according to the piLpe clogging detecting deyi ce according to
Enbodi nent 1 of this invention, operators can defect a cl oggi ng
state of the pipein 5 a renote-cenfralized control roomor others
wi t hout going to the pipe, and can quickly take a suitable )
procedure = for r enovi ng t he cl og@ng state. Accordingly a
situation in which clogging objects have solidified, and the .
transportation pipe has to be 10 di snounted to renove the solidified
cl oggi ng obj ects can be precl uded. A detection of
cl oggi ng can be foll owed by renoval of the clogging, and -
accordi ngly manual | abour of operators can be decreased. 15
In addition, this invention can contribute to st abl e operation of
the plant including the pipe, and _ rationalizatiorpgof patrols in the
pl ant . Enmbodi ment 2 §{ Fig. 4 shows a sytemincluding a
plurality of 20 transportmtion pipes [err]. In this iﬁbodinent
vi bration sensors [err] [err]aare provided respectively t he
transportation pipes [err]. §§ cl oggi ng detecting device 4 includes
a nunber of signal processimqﬁ circuits [err] [enLﬁécorresponding to
a nunber of the T a 29 '
7y
w5 50
B oL e
=t = N
\ ¢° - K
o \
0 ~ m [ \
\. / ) \.\ L l
) JJ I\Z _¢~,0
. ' 0| '
g“""*_’g % — NG |
: H 3 | sl
M w 50
N N -
| |
3 3 é L
X 0 i . |
> N
. w TR
u g X
- —
&
wi- L. —
! ‘N /
| -3 S
®
3.»;" 23 o
N

18
\
wrak

INPUT®—



25+ vi bration sensors [err] [err]., The clogging detecting

device 4 al so includes change-over switch 39. Each . signal processing
circuit [err] [err] includés |ow pass filters, - high-pass

filters, anplifiers, etc. Frequencies and anplifying ratios are
optimumy set _ depending on vibration characteristics
of the ' transportation pipes %eQI].-Cperators can listen to

sounds corresponding to vi br at i 84$ of t he transportation
pipes [err] [err] changi ng over out put 5 signals of the signal
processing circuits [err] [err] by : the switch 39. By follow ng the
sane procedure as in Enbodi nent 1, clogging in the transportation
pi pes [err] [err] can be renoved. The operators can listen to al arns

Fig.3
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fram a speaker 38. 10 : Wth reference to Fig. 4, a system

I ncl udi ng two transportation pipes [err] [err] and three reactors
[err]” . has been expl ained. This invention can be &pplied to

| arge-scale systenms incéluding nore than two ~transportation

pi pes,. and nore than three reactors in 15 the same way as above.

I n Enbodi nents 1 and 2, the clogging detecting devi ce 4 according
to this invention is applied in the 4/ 4&ransportation pipe 3 fromthe
fluidized olefin : pol yneri zation reactor 1, bu%éthis i nvention is not
20 limted to such an application. This inventionds ' applicabl e
to detectionf clogging in the general fluid rtation.pipes.
Fromthe inveNtion thus described, it will be s that the

i nvention mayppe varied in many ways. 25 Such yari dtions are not to be
regar ded as eparture fromthe spirit and of the invention,
and al | : such modifidAtions as woul d be obvious t¥ one skilled

in the art are intended to‘ge i ncluded within the scope of the

foll owi ng cl ai is.
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Fcoouz 4

CLAI MS: 1. Apparatus conprising: ' two contai ners; a plgﬁ

i nterconnecting said containers, said pipe being P e N&m@f 5 ? Qﬁ%h
fluid passing through sai tair 44E § :

vi bration sensor provided o ﬁﬂﬁoﬁﬂﬁEﬂeH tecti g vi brations geperat ed
when the fluid passes through sai cREFLN‘EED detjedt i 6 AURIHSAT O )
detecting occurrence of cloghrmg—TT Salrd pi pe, baged on out put siqnhls from
said vibration sensor;  and purge gas f,eedi nq neans Tor selectfvely
feedi ng purge gas into said pipe at spaced art fleed locations along the

pi pe for renoving a clog in the pipe.
FLOW DETECTTON

s OF SCLOS o (Figure 1)

A pipe_ clogging detecting device (4) which
incessantly monitors states of a pipe through which
fluid is floﬁing, and when clogging occurs,

5‘ immediately alarms the occurrence to operators. The
device comprises a plurality of containers.(1,2), a
pipe (3) interconnecting the cdntainers, a vibration
sensor (13) provid;& on the pipe, and detecting means
for detecting occurrence of clogging in the pipe,

. -

10 based on-outpﬁt signals from the vibration sensor.
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2. aratus according to.clailm1 conprising valve means for selectkﬁfiy _
oo 7 ne sbug sé?%z 4

ontroIIin the flow of fluid K from one contai

PLACEMENTSH

.-L.

pi pe and. the fIOW/iﬂIuHﬂH l ﬂ"lmuu sai d pipe at “5Ps. 108
Appar atus accordin rein said valve means conprige| a
respective valve in sai d pi pe adj acent ach of s$ald Z&6DEE W97s pn(d a
respective valve in each of two purge ga feed plpes connected tp §said

pi pe at said gpagedk.apart feed | ocations between - sard palves

in said pipé 1 containers.

’_«l

Apparatus comprising:

TwWo containers;

a pipe interconnecting said containers, said pipe
being liable to be clogged with fluid passing through
said pipe from one container to the other;

a vibration sensor provided on said pipe, for
detecting vibrations generated when the fluid passes
through said pipe;

detecting means for detecting occurrence of
clogging in said pipe, based on output signals from
said vibration sensor; and

purge gas feeding means for selectively feeding
purge gas into said pipe at spaced apart feed

locations along the pipe for removing a clog in the

pipe.

2. Apparatus according to claim 1 comprising valve
means for selectively controlling the flow of fluid
from one container to the other through said pipe and
the flow of purge gas into said pipe at said feed

locations.

3. Apparatus according to claim 2, wherein said
valve means comprise a respective valve in said pipe
adjacent eéch of said containers and a respective
valve in eéch of two purge gas feed pipes connected to

said pipe at said spaced apart feed locations between



4. Apparatus,acc@rdlng—%frt+arnri 2 or 3, ”Gﬁﬁﬁﬁgf 1 ng nmeans

t hrough said p| Jflat said pipe ifs claqgggcmpgh tthe
t he frequency band are bel ow a set reference |leviel

according to claim4, when appended to~ 3Ia|n12'o
rein the freql

F—eT &I N t heg

of a

extyacts out of out S sai d V|bratlﬁﬁﬂaﬁ
f requency band E“lﬁﬂﬁ““‘ﬂg he vi bration nerated by thelfluid

si gnal s of

Appdr gt us

fluid to
cy band is

be passed throu | pe;is polyplefin and ]
'0.5k - 1.5kHZ® ens‘%iejvé\j%l vEMredins "'gr PRt t 4 BE pofA
t hrough sai dephpeineds.o prevent flow of purge gas therethrough.

K ef i n
6.

Apparatus according to claim4 when appended to claim2 or 3, wherein the
frequency band is 1.5k - 4kHz when the valve neans are set to allow fluid

fl ow of purgg. gas;,xtp Rp%%éaégc&&) dqangotelg cavent floq¥vh3glf pﬁéc%gil'ﬁgl QI ai s,

t her et hr ough. at us accor t o any ore “of

wherein saldsdededetagtmm@nmeamslade$aamSametagé puopesss hgngiscaft for

aver agi ng thseaggt p\y}t_bzs.l gnal s of said yibr t| on sensar.

ion sensor signa a frequency band

corresponding to the vibrations generated by the fluigd
through said pipe, and judges that said pipe is
- clogged when the signals of the frequency band are

below a set reference level.

5. Apparatus according to claim 4, when appended to
claim 2 or 3, wherein the fluid to be passed through
said pipe is polyolefin and wherein the frequency band
is 0.5k - 1.SkHz when the valve means are set to allow
flow of-polyolefin through said pipe and to prevent
flow of purge gas therethrough.

6. Apparatus according to claim 4 when appended to
claim 2 or 3, wherein the frequency band ié 1.5k -
4kHz when the valve means are set to allow fluid flow
of purge gas through said pipe and to prevent flow of

polyolefin therethrough.

7. Apparatus according to any one of the preceding
claims, wherein said detecting means includes an
average processing circuit for averaging the output

signals of said vibration sensor.

8. Apparatus according to any one of the preceding
claims, wherein the detecting means includes a peak

retaining circuit for retaining peak values of the



8. Apparatus according te—any—ene-of the precedi

detecting neans | k retaining circuit HEFL
Eﬁ'ji Eﬂ said vibrations
according to any |ng clainms, co
2 63@

gi ving an al arm when clogglng is detect®® in said p
10. Apparatus according to any one of th

of:+t he'

neans.

a dete

conpri si ng nE%msPﬁﬁrsééﬁ@éﬁtﬁﬁgSﬁﬂﬁ(MHHﬂﬁ“B@@H@? Sof . sai d vibratio

i nto sounds.

sensor

11. Apparatus according to any one lef—the—precedi ng

cl ai nB,

conprising a plurality of said containers and a plurality of said pipes,
each pi pe i nterconapphiraguswaafostiny cont ahnebseast kidgpPsonkded with a

claims, comprising alarm means for giving an alarm
when clogging is detected in said pipe by said

detecting means.

10. Apparatus according to any one of the preceding
claims, comprising means for converting the output

signals of said vibration sensor into sounds.

11. Apparatus according to any one of the preceding
claims, comprising a plurality of said containers and
a plurality of said pipes, each pipe interconnecting
two of said containers and being provided with a
respective said vibration sensor, each vibration
sensor having a respective said detecting means
associated therewith, and a respective said purge gas
feeding means being provided for selectively feeding
purge gas into each said pipe at spaced apart feed

locations therealong.

12. Apparatué-comprising:

a pipe;

means for sensing vibration generated by a flow
of material in a pipe and providing a signal in
response to said vibration;

processing means for processing said signal and
providing an indication of a flow condition in said
pipe; and

purge gas feeding means for selectively feeding



respective said vibratien—sensor, each vibration se baving a respective

sai d detectlng neans . as therewith, and a re gas
f e€di ng neans “m“ ml “sel ecti vel y feedin ach
said pipe at s | ocati ons thereal ong

conpri si ng: *af pi pe; . nmeans for,gensing vib y a
flow of material in a pipe and providing a signal |

vi bration; ans; fPro PLOCESSI Uk S d ing an
i ndi cation ofp Ip%? %%cong?f?o%ln s%?%l pi pe; and@d

g
neans for selgrémyetief pédeNFor removing a clog in the pipe. 19 pur ge
gas into said pipe at spaced part |ocations along the pipe for remving a
clog in the pipe.

13. Apparatus substantially as hereinbefore described
with reference to Figures 1 to 3 or Figure 4 of the

accompanying drawings.



13. Apparatus substantially as hereinbefore described wth r'efer%é@io"!%"‘f
Figures | to 3 or Figure 4 of the acconpanying draw ngs. o>,

»

20

e—————

Flow Detection

Abstract

A pipe clogging detecting device (4) which incessantly
monitors states of a pipe through which fluid is flowing,
and when cloéging occurs, immediately alarms the occurrence
to operators. The device comprises a plurality of containers
(1,2), a pipe (3) interconnecting the éontainers, a
vibration sensor (13) provided on the pipe, and detecting
means for detecting occurrence of clogging in the pipe,

based on output signals from the vibration sensor.

Figure 1
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