Met hod of Shock- Reduced Pneumatic Plug conveyance of Bul k Materials and
Device for Inplenmention the Met hod BACKGROUND OF THE I NVENTION 1. Field of
tthe lavention The invention relates to a nethod of slowy conveying bulk,
particularly plug-like, material pneumati caI ly in accordance with the
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Methods of pip:l.ng high bulk concentrations by thrust are
known in which the bulk material is conveyed in the form of
a closed rod thereof or in the form of discrete plugs (plug
.conveyance). Whilst good results have been achieved for
plug or slow conveyance in small to medium pipe diameters
and short to medium lengths thereof, considerable problems
may be encountered where longish conveyance distances
and/or large pipe diameters are involved, depending on the
properties of the bulk material concerned.

The reason for this is the near instant expansion of the
compressed volume of gas between the plug just about to
leave the pipe and the plug following it. This dynamic
expansion process produces strong acceleration and an
increase in the velocity of the plug following, due to the
absence of any counter-pressure at the front end thereof.
As a result of this, transient biockages materialize at the
diverting positions in the conveying line and at temporary
pile-ups (strands) in horizontal pipe sections which are
transmitted as jolts to the piping system, the function
modules thereof as well as to the bearing and supporting
structure of the system. The dynamic stress in these
modules, bearings and supporting structures may lead at
critical positions to joints or components of the piping
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From DE 40 39 496 Al a method is known of continuously
conveying bulk material, in which the bulk material is
charged from a catchment vessel via a rotary vane feeder
and transported by means of a conveying medium into a
conveying pipe, the conveying medium being introduced into
the conveying pipe via a pneumatic pipe. With the aid of a
requlating means the ratio of bulk i:hroughput and conveying
medium is maintained constant in the conyeying pipe, the
intention being to maintain conveyance constant despite the
leakage air flow escaping via the rotary vane feeder. In a
variant specially devised for plug conveyance the conveying
medium is supplied intermittently and the conveying pipe
features a syphon-type bend following the feed point,
because this assists forming the plug.

Despite this "pulsing” at the start of the conveying pipe
an unwanted dynamic expansion of the end of the pipe
materializes with this method and the means thereof, too.
This method prevents the dynamic expansion actions only at
the end of a short conveying pipe length. When longer
piping is involved specific dynamic relationships of plug
length, plug spacing and pile-ups automatically materialize
as a function of the piping diameters, the properties of



pi ping is invol ved specific dynam c rel ationships of plug | ength, plug
spacing and pile-ups automatically materialize as a function of the piping
di améters, the properties of 3 the bulk material involved and the
conveyi ng distance, i.e. practically independently of the conditions
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cylindrical effeetissn piece of the pipe 4, because they | ose their

consi stency due to | ack of packing force in the downwards novenent at the
strands la and the lack of friction at the wall of the pipe. The bul k
materi al col Thdss ahject vintachievedcby the/ featnraes of claim 1 relating

to the method concerned and the by the features of claim 9
relating to the device concerned.

Advantageous embodiments are evident from the sub-claims.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be explained with reference to FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In FIG. 1 plugs of bulk material 1 are conveyed
pneumatically by means of a compressible conveying medium 2
spaced away from each other through an e.g. 200 m long
conveying pipe until they attain the horizontal end portion
12a thereof. Here, the bulk plugs 1 are introduced with
next to no shock via a bend 3 or a diverting flared piece
into a preferably right cylindrical expansion piece of the
pipe 4, because they lose their consistency due to lack of
packing force in the downwards movement at the strands la
and the lack of friction at the wall of the pipe. The bulk
material collects in a junction piece 5 and/or in a
diverter piece 6 which is preferably formed as a bend of
small radius. By means of a correspondingly dimensioned
reduction in the cross-section and/or a gate 7 and/or a
degassing valve 8 or similar means a backup level pulsating
between the levels H1 and H2 is achievable by setting the



diverter piece 6 which is preferably formed as a bend of small radius. By 4
means of a correspondi ngly di nensioned reduction in the cross-section

and/or a gate 7 and/or a degassing valve 8 or similar neans a backup | evel

pul sating between the levels Hl and H2 is achievable by setting the 4

aforenmentio o ve
prevents sh%é%nggo%g%gﬁsgh%eﬁ ﬁrlagghﬂ tﬁhemam mf *ha
H2 prevent s Rinimensieveli Hir preyentsr cexpansion amethraughad
of a once-o ng fggg % r wabl

dependi ng o#qglﬁ%ggkup éﬁ aﬁ%?%%m@ﬁe prégsgreg?#gF%g%% éﬁ Qiéégé%gor
cl osed | oop ingxeaseofin hprgasure aandothus: degﬂmkqgeal \Ienaeadhepf a

di verter pi 0, b C

amal 1 er pl uGHeE Ty, eEF iy $odrtEiibh” ey bh Abiidvaa Lttt PP Eanie
downst r eam (Settﬂan@l depea.d:.mgacqn athmepac&upg Icave:healpdbpnr thes prfessureul k
material andddice 84 | r nge
with generati and naﬂ%’?g%?n%ég -con |§§o§§sab°§q l{rggé?' 8% tt%% g@ﬁg 7
material w anc?/@ne tlhen deglasaamlg Hyadwven 8k. fPhei d.m@m:'gszecearﬁj/:ns
the degassi g %Féw@ b hR40

smal | er plugs aving a g‘gesgéié%%cgl% ?%%%%%ﬂ I%e érﬁ%gl C%ajs%efhat
both the di prléxgeacels i hayinguae lessersspacingt MEremt eemah poehenr etand

t he vol une ‘ﬁm Y | Q&Hﬂ pkugs i n sequence
are reduced. |nce t I's al'so resu tgfl g corrp$ égégr% E of the

conpressed conveyi ng nedi um between plugs in sequence as vveII as its

o Thi's conCERERADAG"en’ YHE ProfUthied of "heY bilK ‘Mt ELEH1*hift PERS' O

of this co
plpe dimensions it is possible, if required, to dispense

with generating and maintaining a continuous buffer level
of the bulk material within the limits H1 and H2 or with
providing the gate 7 and/or the degassing valve 8, since
after being diverted into the vertical, smaller plugs 1°
having a lesser spacing from each other materialize so that
both the differences in pressure with respect to the
external pressure and the volume 2° of the compressed
conveying medium between plugs in sequence are reduced.
Since this also results in the complete amount 2° of the
compressed conveying medium between plugs in sequence as
well as its absolute pressure being reduced, much less
energy is 1liberated on expansion of this compressed
conveying medium 2 at the end of the pipé 10 than when the
plug 1 of bulk material were to leave the end portion 12a
e.g. at the bend 3. By this arrangement the decompression
of the previously compact plug is "stuttered” so that the
shock forces in the vertical pipe as well as the spacing
between plugs and thus also the advancing decompression
volume thereof, due to the extension of the dwell time of
this train of partial plugs, are all reduced. As a result
of this the shocks at the inlet to the converter, which
have already been damped by the pipe extension 4 in any
case, as well as the shocks possible still further upstream




conveying nedium 2 at the end of the pipe 10 than when the plug 1 of bulk
material were to | eave the end portion 12a e.g. at the bend 3. By this
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egion 12a. Another possibility of reducing the flow
velocity of the conveying medium consists of increasing the
diameter of the vertical pipe section 12b. On exit of the
size-reduced plug 1° of bulk material in the receiving
vessel 11 an also size-reduced volume 2- of compressed
conveying medium, extending from the moment of plug exit to

the following plug 1°, is able to expand.

Optionally the connecting port 8a of the degassing port 8
may also be connected to the vertical pipe by a bypass pipe
8b.

In the drawing the pipe flare 4 is depicted as a
cylindrical pot having a center line inclined roughly 45°
to the perpendicular. Instead of this a vessel may also be
used having a vertical center line and a funnel-type
bottom. ,
Furthermore, instead of the gate 7 some other means of
throttling, e.g. a butterfly valve may be employed which
e.g. is arranged to immediately follow the aforementioned
vessel and which changes the opening of the throttling gap
by open or closed loop control so that the filling level in
the vessel is maintained between a minimum and a maximum
level.
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may al so be connected to the vertical pipe by a bypass pipe 8b. In the
drawing the pipe flare 4 is depicted as a cylindrical pot having a center
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' compressed conveying medium_(z) existing between plugs (1)

in sequence in the region_(iZa) of the pipe (12) upstream
of the end portion (12b) is. reduced, resulting in the
energy liberated on exp;nsion of the compressed conveying
medium at the exit (10) from the pipe being reduced.

2. The method as set forth in claim 1, characterized in
that to reduce the amount (2°) of compressed conveying
medium between plugs (1°) in sequence in said end portion
(12b) of said pipe said plugs (1) are converted into plugs
(1°) of less length and less spacing between plugs.

/ 3. The method as set forth in claim 2, characterized in
that for converting said plugs (1) into said plugs (1°) of
less length and less spacing between plugs the plugs (1)
are conveyed through a syphon-type pipe section (6).

V/l. The method as set forth in claim 3, characterized in
that said plugs (1) are conveyed upstream of said syphon-
type pipe section (6) through a pipe section (4) having a
flared cross-sectional area and a renewing portion of said
bulk material is deposited and discharged delayed in said
pipe section (4).

e Se. The method as set forth in claim 4, characterized in
that the level of said deposited portion of the bulk
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7. The method as set forth in anﬂ/c:f the preced:.ng
claims, characterized in that to reduce the amount (2°) of
compressed conveying medium between plugs (1°) in sequence
of reduced length and reduced spacing, conveying medium is
allowed to discharge in the end portion (12b) of the pipe
upstream of the outlet opening (10).

8. The method as set forth in claim 7, characterized in
that the conveying medium is allowed to discharge only
between two plugs (1) of reduced length and reduced
spacing.

9. A device for conveying a bulk material by means of a
compressible conveying medium, the material being conveyed
passing through the pipe in the form of discrete plugs (1)
of a given, but variable length and a given, but variable
amount (2) of the compressed conveying medium being present
between the plugs in each case, said amount taking up a
given, but variable volume between said plugs (1) in
sequence, characterized in that said device comprises a
means of reducing in each case the amount (2°) of
compressed conveying medium between plugs (1°) in sequence
in the end portion (12b) of said pipe.
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of reduced | ength and reducéﬂ’EﬁEETﬁET—Eaﬁggglng mediumis allowed to
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openlng (10). 8. The nethod m“ | aim 7, characterized in that
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