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(57) ABSTRACT 
A tempered connecting piece is provided for transporting a 
Viscous fluid, and includes an excess pressure release com 
ponent, which separates the inside of the connecting piece 
from a discharge line and is fixed to an outer edge on the 
discharge line. The excess pressure release component is 
designed to release the discharge line in the event of prede 
termined excess pressure and a mixing element, which thor 
oughly mixes a fluid flow in the region of the excess pressure 
release component, is arranged in the inside of the connecting 
p1ece. 
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CONNECTING PIECE OF A TRANSPORT 
LINE 

0001. The invention relates to a device and a method for 
transporting viscous and thermally sensitive fluids through a 
line comprising heat exchangers, part-lines, connecting 
pieces, intermediate pieces, deflection pieces, distribution 
pieces, pumps, filters, etc. 
0002 The use of pressure relief devices is generally 
known. The usual means comprise for example bursting discs 
comprising a membrane, which burst under the effect of a 
pressure which is higher than the normal operating pressure, 
but is lower than the pressure at which a pipe or vessel itself 
ruptures, as a result of which a pressure relief is enabled with 
an external space. 
0003 Bursting discs are described for example in U.S. Pat. 
No. 6,241,113, U.S. Pat. No. 3,845,879, US 2008/0202595, 
EP 1 591 713 and U.S. Pat. No. 7,870,865. Some bursting 
discs can comprise perforations in order to ensure bursting 
open at a plurality of points or along predetermined rupture 
points, in order to free the relief cross-section to the maxi 

l 

0004 Bursting discs can be used in the most diverse 
devices that seek to control the effect of the bursting discs. 
Thus, U.S. Pat. No. 4,079,854 describes a device which com 
prises a cutting arrangement with a blade, which tears open a 
bursting disc after a pressure effect, said bursting disc being 
concave towards the diversion and convex towards the pres 
Sure Space. 
0005 U.S. Pat. No. 3,872,874 describes a bursting disc 
device with a convex bursting disc, which is pressed against a 
cutting spike when expanded due to pressure. 
0006 U.S. Pat. No. 4,590,957 relates to a device in which 
a flatbursting disc is protected against torsion. 
0007 EP 1892.445 describes a bursting disc arrangement, 
which comprises a plurality of rings which produce a fluid 
passage under the effect of pressure. 
0008 WO 2005/054731 relates to a bursting disc arrange 
ment with a pressure detector. 
0009 EP 789 822 relates to a pressure safety device for 
thermally unstable viscous materials, such as cellulose, 
water, NMMO (N-methylmorpholine-N-oxide) solutions, in 
which a bursting element projects into the interior of a trans 
port pipe. 
0010 U.S. Pat. No. 4,046.280 A describes a safety ele 
ment for a pressure vessel. The safety piece comprises a 
bursting disc, which releases a discharge in the presence of 
excess pressure and otherwise blocks. Located in the region 
in front of the bursting disc is a screen of a protective device 
(engl. "disc protective unit”), which is intended to protect the 
bursting disc. The protective device is a grid over which a 
membrane is stretched which prevents rinsing of the disc. 
0011 DE 2658 225A1 relates to a safety fitting for pipe 
lines and containers with a bursting membrane, which is 
intended to be supported against the operating pressure by a 
Supporting body perforated sieve-like. For this purpose, the 
Supporting body comprises a plurality of parallel bores in the 
axial direction, through which a flow passes in the event of a 
burst. The latter prevent rinsing in the closed sealed state of 
the disc. 
0012 GB 2 028 426A describes a fitting with a bursting 
disc. This fitting comprises abore behind the bursting disc, in 
the direction of the discharge pipe. 
0013 US 2010/305883 A1 describes a valve, in which a 
temperature sensor is provided in the discharge region. 

Jul. 10, 2014 

(0014 EP 0 789 822 A1 describes a transport pipe for 
cellulose-NMMO mixtures with a bursting disc (13), which 
projects on a Support into the pipe. 
(0015 U.S. Pat. No. 5,337,776 relates to a heat exchanger 
line with an excess pressure relief device, wherein a bursting 
disc lies flush in the inside of the wall of the pipe, in order to 
bring about flushing of the bursting disc with transported 
liquid. This flushing is intended to prevent the formation of 
dead spaces in which liquids or other components of the 
transported liquid are deposited. This aim is also pursued in 
EP 789 822. 

0016 For the transport of viscous and thermally unstable 
orthermally sensitive materials, in particular those which are 
kept liquid only by heating and have a tendency towards 
caking during cooling or lead to deposits, the aim was, for 
example in EP 789 822 and U.S. Pat. No. 5,327,776, to 
prevent spaces set back in a pipeline in which these materials 
could be deposited—referred to as dead spaces. Deposits in 
front of bursting discs were regarded as a risk for the func 
tioning capacity of the latter, dangerous excess pressures 
being able to occur. 
0017. According to the invention, it has emerged that the 
avoidance of dead spaces is not sufficient to protect bursting 
discs or, in general, excess pressure release components, 
including valves, against deposits. U.S. Pat. No. 5,337,776 
teaches that the bursting disc, installed in a pipeline, should be 
constituted such that the bursting membrane sits flush in the 
wall of the pipeline. For this purpose, the pipeline according 
to U.S. Pat. No. 5,337.776 must be designed and constructed 
Such that the through-going material mass pipe, as well as the 
thermostatjacket of the pipe, must be interrupted and a het 
erogeneous thermostat-control Zone is present in the pipeline. 
This unsatisfactory thermostat-control Zone (cold points in 
the course of the pipeline) has an unfavourable effect on the 
flow behaviour of hot highly viscous and structurally viscous 
polymer materials (such as cellulose/water/NMMO solu 
tions). 
0018. A further substantial drawback of U.S. Pat. No. 
5.337.776 lies in the fact that the bursting disc described in the 
patent specification of necessity has to be welded onto a 
cylindrical support body. The flush fixing of the bursting disc 
in the interior of a pipe or in the pipe wall is costly and 
requires the welding-on of the bursting disc by means of 
electron beam welding methods. In addition, commercially 
available bursting discs cannot be used. 
0019. It is an aim of the present invention to make avail 
able alternative pressure relief devices, which avoid the draw 
backs of the previous devices and enable, in a straightforward 
manner, the use of pressure relief elements such as bursting 
discs and Suchlike. 
0020. The invention provides a temperature-regulated 
connecting piece (“fitting”) for transporting a viscous fluid 
with an excess pressure release component, which separates 
the interior of the connecting piece from a discharge line. The 
excess pressure release component can be fixed with an outer 
edge to the discharge line. The excess pressure release com 
ponent is provided so as to release a fluid flow in the presence 
of a preset excess pressure in the connecting piece. A mixing 
element can be provided in the interior of the connecting 
piece, said mixing element thoroughly mixing a fluid flow in 
the region of the excess pressure release component. An 
excess pressure relief device for transporting a viscous ther 
mally sensitive fluid with an excess pressure release compo 
nent, which separates the interior of a fluid line, in particular 
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a heat exchanger line, from the discharge line and is fixed to 
an outer edge of the discharge line, is thus made available. 
The connecting piece according to the invention is preferably 
installed in a heat exchanger line, wherein a fluid is trans 
ported in a temperature-regulated manner. The transport is 
brought about in particular by a raised pressure in the region 
of 1 to 250 bar, wherein the connecting piece according to the 
invention serves as an excess pressure relief as soon as the 
pressure exceeds a critical level. The excess pressure release 
component is selected Such that, at normal operating pres 
sure, it separates the discharge line from the interior of the 
connecting piece in which the fluid is transported and, at a 
selected pressure, frees the discharge line, so that fluid can 
escape. The objective invention is further described by the 
claims. 

0021. The connecting piece according to the invention is 
used in particular for transporting highly viscous and/or ther 
mally unstable fluids, which have to be transported in heat 
exchangerlines in order to enable a temperature control of the 
fluid. A temperature control is also implemented in the con 
necting piece according to the invention. 
0022. A previous problem with bursting elements for 
transporting Viscous or temperature-sensitive fluids was the 
temperature fluctuations caused in the fluid line—even when 
bursting elements were introduced into externally tempera 
ture-regulated heat exchangers, such as described for 
example in WO094/28213 A1. Inhomogeneities thus arose in 
the temperature but also in the viscosity profile of the fluids, 
which can lead to deposits or excess pressures. According to 
the invention, the connecting pieces are heat-regulated in 
order to act on the uniformity of the temperature and Viscos 
ity, with at the same time the installation of a bursting ele 
ment. It has been shown that, as a result of the devices accord 
ing to the invention, excess pressure release components are 
not limited merely to bursting elements, but rather other com 
ponents, such as for example excess pressure valves, can also 
be used. The temperature regulation can take place by means 
of thermal insulation of the connecting piece and/or by means 
of heating or cooling elements (8). In order to keep the fluid at 
a desired temperature, purely simple thermal insulation may 
be sufficient if the fluid itself carries the desired heat for the 
transport, for example generated by friction losses. The con 
necting element is preferably a solid block of a heat-conduct 
ing material with Sufficient thermal capacity, so that, with 
external thermal insulation, a homogeneous heat distribution 
arises at the inner walls of the connecting piece. In preferred 
embodiments, heating or cooling elements are provided, e.g. 
heat carrier lines, which keep the interior at a desired tem 
perature. 

0023. A heating element is preferably provided in the 
region of the excess pressure release component in the con 
necting piece. By means of Such an element, a fluid can be 
temperature-regulated in the region of the excess pressure 
release component, as a result of which hardening of Solidi 
fiable materials is avoided or the viscosity of the fluid can be 
lowered and flushing can be brought about either by the flow 
of the fluid in the heat exchanger line or by the relief bore. By 
means of heating, it is possible to prevent viscosity differ 
ences from arising in the fluid in the region before the excess 
pressure release component or fluids from being deposited, as 
a result of which no exothermically reactive regions arise 
before the excess pressure release component when thermally 
unstable fluids are used. 
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0024. The heating element can comprise an electrical 
heating element, induction coils or heating channels, in which 
aheating medium can be conveyed. Alternatively, such chan 
nels can be used to conveya cooling liquid if the selected fluid 
is to be cooled in the region of the excess pressure release 
component. 
0025. The temperature regulation of the connecting piece 

is preferably adjusted such that, in the interior during the 
transport of a fluid such as cellulose/NMMO/water at 90° C. 
a temperature difference (temperature spread) of at most 10° 
C., preferably at most 8°C., at most 6°C., at most 5°C., at 
most 4°C., at most 3°C., at most 2°C., at most 1° C., in the 
interior of the connecting piece, occurs at the wall sections, 
including the excess pressure release component, of the con 
necting piece. 
0026. The connecting piece can comprise a mixing ele 
ment, such as described for example in U.S. Pat. No. 7.841, 
765. The invention is not limited to special mixing elements, 
but rather various mixing elements can be selected, said mix 
ing elements being accommodated in the heat exchanger 
lines. Use is preferably made of static mixing elements. The 
mixing element should, in particular, thoroughly mix the fluid 
flow in the interior of the connecting piece, in particular in the 
region of the excess pressure release component. Tempera 
ture, viscosity and pressure inhomogeneities of the fluid are 
thus avoided, since the fluid is constantly mixed and homoge 
nised. The frictional heat generated by the mixing elements is 
conducted away through the temperature regulation of the 
connecting piece. Standard mixing elements are static mix 
ers, such as described for example in WO 2009/000642, i.e. 
internally temperature-regulated Static mixers. Since, as men 
tioned above, the highly viscous fluids can cool down in the 
regions of an excess pressure release component, as a result of 
which different temperature and viscosity behaviour arises, a 
different flow behaviour of the fluid in turn results therefrom. 
According to the invention, therefore, the mixing element is 
introduced so far into the distribution pieces, i.e. over the 
region of the excess pressure release component, that a good 
through-flow is also guaranteed in the region of the excess 
pressure release component, i.e. in the entire connecting 
piece. 
0027. According to the invention, it has proved to be par 
ticularly advantageous that the connecting pieces are 
designed and the installation of the static mixing elements is 
carried out in Such a way that an active influence on the flow 
in the region of the excess pressure release componentarises 
or is forced. 
0028. The excess pressure release component can be a 
bursting element having any geometry, preferably a bursting 
disc, which bursts at a preset pressure and thus frees the 
discharge line. Fluid can thus be discharged through the dis 
charge line in the presence of excess pressure, so that no 
damage to the fluid line arises. It is also possible to use excess 
pressure valves which openata predetermined pressure. Gen 
erally, the excess pressure release component usually com 
prises a blocking element, e.g. a disc, which blocks the dis 
charge line. This blocking element is shifted, displaced or 
removed or opened, e.g. by perforation or bursting, in the 
presence of the predetermined excess pressure, so that an 
opening to the discharge line arises. 
0029. Due to the aforementioned measures according to 
the invention, use can also be made of commercially available 
bursting discs as in the undermentioned design examples. The 
latter are preferably accommodated in a holding fixture and 
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positioned in a section of the heat exchanger line in Such a 
way that the bursting discs are no longer part of a pipe wall, 
i.e. part of the connecting piece, distribution piece. In particu 
lar, the bursting element or the excess pressure release com 
ponent can generally be set back from the interior of the 
connecting piece. A region in the interior that is offset from 
the fluid flow can thus arise. Fluid is preferably conveyed into 
this space by the mixing element, so that a continuous contact 
of the excess pressure release component is brought about 
with the fluid flowing past. 
0030. As valves, use may be made of any valves, for 
example with a blocking element which is held in the block 
ing position preferably by a spring or a shear fixing or a 
buckling rod. Under the effect of pressure, the spring, shear 
fixing or buckling rod gives way, as a result of which the 
blocking element is displaced and the discharge line is freed. 
Shear fixings and buckling rods (e.g. from U.S. Pat. No. 
4,724,857 or U.S. Pat. No. 5,577,523) bring about irreversible 
changes during operation, so that the discharge line remains 
open when there is a following drop in pressure. A spring 
loaded valve is able to close again when there is a drop in 
pressure. In the case of a shear fixing, a linkage, which is 
connected to the blocking element, is fixed in position by 
frictional resistance. An excess pressure is able to overcome 
the frictional resistance and displace the blocking element 
with the linkage. In the case of a buckling rod, a linkage is 
selected which is bent under the effect of pressure (flexural 
buckling) and, according to the Euler's formula for flexural 
buckling, permits a displacement of the blocking element 
connected to the linkage. 
0031. The connecting pieces can be incorporated by 
means of various types of connection in a fluid line, in par 
ticular aheat exchanger line, Such as for example by means of 
flange joints, clamping joints, threaded joints, weld joints, so 
that the bond between the heat exchanger line, i.e. the sections 
of the line, can be produced. The connecting pieces can be 
produced from Suitable special steels, normal steels, highly 
alloyed chemically resistant steels, other metals and metal 
alloys, as well as high-strength, plastics which are process 
resistant (i.e. chemically resistant, temperature resistance and 
pressure resistant). It is left to the discretion of the person 
skilled in the art to design these connecting pieces with regard 
to temperature and pressure and to have the latter incorpo 
rated into the design and production. 
0032 Use is preferably made of a bursting element which 
bursts open over a large area at a predetermined excess pres 
Sure in order to ensure ample fluid exit. As mentioned at the 
outset, there are bursting elements, in particular bursting 
discs, which, through the provision of appropriate features, 
comprise predetermined rupture points in order to enable 
bursting open in a controlled manner over a large area. 
According to the invention, all known bursting elements can 
easily be fixed in the device, since the bursting elements are 
not affected by processes having an adverse effect, Such as 
heating by welding. In particular, the bursting element is fixed 
by the lateral boundary. The present invention enables 
straightforward fixing of the bursting element. Thus, for 
example, the bursting element can be fixed, e.g. clamped, 
preferably flange-mounted, in a holding fixture in the inner 
wall of the discharge line. The bursting element can also be 
inserted into the wall of the discharge line in the form of a 
partial bore (FIG.3a) as a wall component. A fixing element, 
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for example a flange or clamping flange, can be accommo 
dated in the discharge pipe for the purpose of fixing the 
bursting element. 
0033. It has been found according to the invention that, 
when use is made of bursting elements which burst over a 
large area, no drawbacks arise due to dead spaces during the 
transport of viscose thermally sensitive fluids. Deposits are 
easily flushed out with the fluid when an excess pressure and 
bursting of the bursting element occurs. In preferred embodi 
ments, use is made of bursting elements which burst open up 
to approx. 70% of their area facing the interior of the con 
necting piece, i.e. of the exposed area between the hollow 
spaces separated by the bursting disc. In further or particu 
larly preferred embodiments, the disc bursts up to at least 
approx. 20%, 30%, 40%, 50%, 55%, 60%. 65%, 70%, 72%, 
74%, 76%, 78%, 80%, 82%, 84%, 86%, 88%, 90%, 92%, 
94%, 96%, 98% or up to 100%, i.e. the total area blocked by 
the bursting disc can be freed in the presence of excess pres 
SU 

0034 Apart from the use of (any) bursting elements, it is 
also possible according to the invention to make use of valves 
or, in general, excess pressure release components. The 
excess pressure release components, including valves, can be 
fixed in a holding fixture in the inner wall of the discharge 
line. The excess pressure release components or their block 
ing elements can be suitably dimensioned for the applications 
intended in each case. Preferably, they can free at least 
approx. 20%, 30%, 40%, 50%, 55%, 60%. 65%, 70%, 72%, 
74%, 76%, 78%, 80%, 82%, 84%, 86%, 88%, 90%, 92%, 
94%,96%.98% or up to 100% of their area facing the interior 
of the connecting piece in the presence of excess pressure. 
The excess pressure release components or their blocking 
elements can be constituted flush or set back with respect to 
the inner wall of the line in the interior of the connecting 
piece. The flush embodiment is particularly advantageous in 
the case of valves, since complete freedom from dead spaces 
is possible, even in the region of less than 1 mm, which is 
technically difficult to design for the fixing of bursting ele 
ments. The shape of the bursting elements of the valves is 
therefore preferably matched flush with the inner wall of the 
connecting piece, so that dead spaces do not arise. 
0035. The cross-section of the discharge line and/or the 
separating area of the bursting element preferably corre 
sponds to at least 20%, at least 25%, at least 30%, at least 
35%, at least 40%, at least 50%, at least 55%, at least 60%, at 
least 65%, at least 70%, at least 75% or at least 80% compared 
to the cross-section of the fluid line of the interior of the 
connecting piece. 
0036. In further embodiments, a cutting element, e.g. a 
(bursting) spike or a blade, can be positioned in the discharge 
line in Such a way that, in the presence of excess pressure in 
the connecting piece, the bursting element is pressed against 
the bursting spike or the blade and thus bursts open. This 
permits the use of particularly simple and favourable bursting 
elements without their own features for bursting open over 
a large area, such as predetermined rupture points. By means 
of a spike or a blade against which the bursting disc is pressed 
in the presence of excess pressure, even the simplest bursting 
discs are able to burst open over a large area. Depending on 
the pressure that becomes established during the transport of 
Viscous fluids, one may speak of "bursting open’ by means of 
these, in themselves, simple means. 
0037. The bursting element is preferably a bursting disc. 
Further bursting elements can be constituted round, elliptical, 
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circular, square or polygonal (in particulara regular polygon). 
As a rule, it involves flat discs. Simple bursting elements can 
easily be punched out of a sheet metal. 
0038. The bursting element can be flat or curved. In special 
embodiments, the bursting element is curved centrally 
towards the interior of the connecting piece or the facing area, 
i.e. concave or convex in the direction of the interior of the 
connecting piece. The curvature can be increased by the (ex 
cess) pressure, which leads to bursting or to pressing against 
a bursting spike or a blade. In preferable embodiments, the 
blade is provided in the form of a blade cross. In the case of the 
convex curvatures, the curvature can be reversed by the exer 
tion of pressure and cause stresses in the bursting element 
which bring about bursting. 
0039. A bore is preferably provided between the excess 
pressure release component and the interior of the connecting 
piece. This bore can be used for the controlled pressure relief 
of the interior space or for temperature or pressure control. 
The connection according to the invention, a distribution 
piece, can be provided with corresponding bores, in order that 
pressure and temperature can be inspected, controlled and 
monitored. For the conveying of highly sensitive polymer 
materials (e.g. cellulose solutions comprising cellulose, 
amine oxide and water), it has also proved to be advantageous 
according to the invention for an additional bore also to be 
provided in this connecting piece, in order that the quality of 
the polymer material can be controlled, starting from the 
preparation of the Solution up to the processing section by 
section with regard to the quality of the spinning compound in 
respect of the Solution viscosity and spinning compound 
composition and the decomposition behaviour. The bore can 
therefore be a sampling bore. It is thus not necessary to 
incorporate a sampling point directly in the fluid line. If a 
sampling point is provided, a specially designed sampling 
valve can be constituted in Such a way that no residual mate 
rial is present in the sampling channel after the sample is 
taken, since said residual material is forced back into the main 
flow. 
0040. In special embodiments, this bore is provided 
directly before the excess pressure release component. The 
bore can be used to carry away deposited viscous fluids before 
the excess pressure release component, e.g. for sampling, or 
to measure its temperature or pressure. In preferred embodi 
ments, therefore, the bore comprises a temperature and/or 
pressure sensor. The temperature or pressure sensors can be 
used in order that fluid is drained through the bore in the case 
of deviations from a setpoint temperature or a setpoint pres 
Sure. This drainage can be carried out continuously or spo 
radically. For this purpose, the release bore preferably com 
prises a closable valve. 
0041. The connecting piece according to the invention can 
preferably be made available in the form of a connecting 
element, for the connection of pipes, in particular in the form 
of a completely assembled solid block. The connecting piece 
can be used in an apparatus connection, e.g. of reactors, 
pumps, pressure vessels, filters, heat exchanger lines, heat 
exchangers, and/or extruders. 
0042. The excess pressure release component, e.g. the 
bursting element or the valve, can be produced from various 
materials. Such as steel, special steel, ceramic, sintering met 
als, aluminium, plastic, nonferrous metals or precious metals. 
Preferred materials are all irons, iron alloys, chromium 
nickel steels, nickel steels (e.g. Hastelloy materials), tita 
nium, tantalum, silicon carbide, glass, ceramic, gold, plati 
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num and also plastics. Special materials are alloys with a high 
molybdenum content, or nickel, chromium and molybdenum 
alloys for resistance to pitting and crevice corrosion or nickel 
copper alloys with a high tensile strength. Material examples 
are Hastelloy C (high corrosion resistance), Hastelloy B (pre 
cipitation-hardening high-temperature alloy), Inconel (resis 
tance to stress corrosion cracks in petrochemical applica 
tions), Incoloy (high strength as well as resistance to high 
temperatures and in respect of oxidation and carburisation), 
Monel (high tensile strength, resistance to corrosion). 
0043. In preferred embodiments, the excess pressure 
release component is provided for the transport of fluids 
through the connecting elementathigh pressures of at least 40 
bar to 1000 bar, preferably at least 50 bar, at least 70 bar, at 
least 100 bar, at least 200 bar, at least 300 bar, at least 400 bar, 
at least 500 bar, at least 600 bar, at least 700 bar, at least 800 
bar, e.g. by selecting Suitable materials or material thick 
nesses and dimensions. In further embodiments, the excess 
pressure release component is provided for the transport of 
fluids through the connecting element at high pressures up to 
at most 1000 bar, preferably up to 60 bar, up to 80 bar, up to 
120 bar, up to 250 bar, up to 350 bar, up to 450 bar, up to 550 
bar, up to 650 bar, up to 750 bar, up to 900 bar. 
0044) The present invention further provides a method for 
transporting a viscous fluid through the connecting piece, to 
which a connecting piece or an excess pressure relief device 
with an excess pressure release component according to the 
invention is assigned. The invention relates to the use of the 
connecting piece according to the invention or the excess 
pressure relief device according to the invention in a heat 
exchanger line, in particular for or during the transport of a 
Viscous fluid through the heat exchanger line. The connecting 
element can for example be provided between individual 
components of a heat exchanger line for the transport of a 
viscous fluid. Thus, the invention also relates to a method for 
transporting a viscous fluid through a heat exchanger line 
which comprises a connecting piece, wherein the connecting 
piece comprises an excess pressure release component, which 
separates two hollow spaces of the excess pressure relief 
device, wherein one hollow space is connected to the interior 
of the connecting piece or the heat exchanger line, wherein 
the excess pressure release component frees an opening when 
there is an excess pressure in the interior, so that a fluid flow 
between the hollow spaces of the excess pressure relief device 
OCCU.S. 

0045. The viscous fluid is preferably thermally unstable. 
Thermally unstable fluids are for example cellulose solutions, 
Such as cellulose amine oxide solutions, especially solutions 
of tertiary amine oxide and water. Such solutions can contain, 
apart from stabilisers, such as for example gallic acid propy 
lester, organic or inorganic bases, such as for example soda 
lye. Furthermore, such cellulose/amine oxide and water solu 
tions can also contain product-changing additives, so-called 
incorporation agents. Cellulose solutions, produced in the 
amine oxide system, are characterised in that they crystallise 
when cooled, but can be melted at a temperature of approx. 
72-75° C. An example is a cellulose-NMMO solution as 
described in EP 789 822. The fluid can be an aqueous amine 
oxide solution with differing concentrations. Thermally 
unstable fluids are those with which there is a risk of an 
increase in temperature during the transport through the con 
necting piece or the heat exchanger line. Temperature 
increases can occur for example due to exothermic reactions, 
in particular chemical reactions, or due to the heat of friction 
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during the transport of highly viscous fluids. Further fluids are 
in particular solidifiable fluids, in particular “hot melts, such 
as polymers, polycarbonates, polyesters, polyamides, poly 
lactic acid, polypropylene, etc. The fluid can be a thixotropic 
fluid, in particular a spinning Solution. Special fluids have a 
melting temperature of at least approx. 40°C., at least 50° C. 
at least 55° C., at least 60°C., at least 65° C., at least 70° C., 
at least 75°C. The fluid can be conveyed at exemplary tem 
peratures of at least approx. 40°C., at least 50°C., at least 55° 
C., at least 60°C., at least 65° C., at least 70° C., at least 75° 
C., at least approx. 80°C., at least 85°C., at least 90° C., at 
least 95°C. The connecting piece is designed for the transport 
of these fluids above the melting temperatures—e.g. accord 
ing to selected temperature-regulating means. The Zero shear 
viscosity of the fluid is preferably in the range from 100 to 
15,000 Pas, in particular between 500 and 10,000 Pas. 
0046. The excess pressure release component or the 
blocking element or the bursting element is preferably dimen 
Sioned according to the intended fluid flows (or pressures). 
The area of the excess pressure release component or the 
blocking element or the bursting element is preferably 
between 0.01 and 0.4 mm per kg of the transported fluid, in 
particular between 0.02 and 0.3 mm per kg. 
0047. The present invention is illustrated further by the 
following figures and examples, without being limited to 
these special embodiments of the invention. 

FIGURES 

0048 FIGS. 1 and 2 show cross-sections through connect 
ing pieces 1 according to the invention with a bursting ele 
ment in the form of a bursting disc 2 with assigned fluid line 
3 leading past, which here is provided curved leading out of 
the plane of representation, a discharge line 4, to the edge 5 of 
which the bursting disc is fixed, a bore 6, a bursting spike 7 
and a heating line 8. 
0049 FIG.3 shows various bursting elements, i.e. a burst 
ing disc (a) turned by drilling from a wall block, a concave 
bursting disc, which bursts with increased forced bulging (b). 
and a bursting disc with a rupture blade (b). Bursting discs b) 
and c) are fixed to the edge by clamping in. 
0050 FIG. 4 shows two cross-sections a) and b), with a 
connecting piece 1 according to the invention which connects 
two heat exchangers 9, also with mixing elements 10, accord 
ing to WO 2009/000642. 
0051 FIGS. 5 to 7 show cross-sections through connect 
ing pieces 1 according to the invention with different valves 
with blocking discs 2 in a closed (FIG.5a, 6a, 7a) and opened 
(FIG. 5a, 6a, 7a) position. Fluid line 3 and discharge line 4 
and discharge lines 8 are also represented. Blocking disc 2 is 
connected to a linkage 9, which is fixed by means of a shear 
ring 10 (FIG. 5) or a spring 11 (FIG. 6) or a holding fixture 12 
(FIG. 7), the latter in the buckling rod embodiment, wherein 
a displacement occurs under the effect of excess pressure. 

EXAMPLE1 

0052 A connecting piece, as represented in FIG.4, is used 
according to this example. 
0053. In this form, two heat exchanger lines (each 3 m 
long) are connected by the connecting piece. A discharge line 
4 is provided leading away from the connecting piece, said 
discharge line not lying in the regular flow path of the fluid 
conveyed through the heat exchanger lines, but being in con 
tact therewith. A bursting disc 2 prevents the discharge during 
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normal operation. In the presence of a critical excess pressure, 
it is pressed against cutting blade cross 7 and thereby bursts, 
as a result of which the discharge line is released for the 
discharge of the fluid. At regular intervals, the pressure and 
the temperature are checked by sensors before the bursting 
disc and samples of the fluid are taken through relief bore 6. 
A mixing element 10 brings about a temperature, Viscosity 
and pressure equalisation of the fluid. The inner diameter of 
the heat exchangers and of the connecting piece amounts to 
108 mm. 
0054 During operation, this element was tested with a 
cellulose-NMMO-water solution (cellulose: 12.9%, NMMO 
76.3%, water 10.8%, all % in wt.-%) at a temperature of 90° 
C. and a pressure of 30 bar. The solution was introduced under 
pressure into the first heat exchanger by means of a pump. A 
filter was located at the end of the second heat exchanger in 
order to maintain the pressure in the line. 
0055. No irregular temperatures and pressures were able 
to be ascertained on temperature and pressure sensors 6 dur 
ing the trial operation. The bursting disc burst at a simulated 
excess pressure of 100 bar, as a result of which the pressure 
fell below the normal working pressure. 
0056 Fluid samples were taken at regular intervals at 
relief bore 6, examined with regard to their thermal stability 
by means of DSC analysis and compared with the stability of 
“fresh” cellulose-NMMO-water solution. Even after a run 
ning time of several days, a reduction of the thermal stability 
of the cellulose-NMMO-water solution in the region of the 
bursting disc could not be ascertained compared to “fresh 
Solution. 

EXAMPLE 2 

0057. A polymer solution for use as a spinning solution 
with the following composition was transferred through a 
heat exchanger line system, comprising heat exchangers and 
connecting pieces according to the invention as distribution 
pieces, from spinning solution production to processing of the 
latter in a spinning machine. 
0058. The spinning compound comprising a mixture of 
celluloses of the type MoDo Crown Dissolving-DP510-550 
and Sappi Saiccor DP 560-580 was continuously produced in 
the following composition: cellulose 12.9%; amine oxide 
(NMMO-N-methyl-morpholine-N-oxide) 76.3%; water 
10.8%. 
0059. The preparation of the solution took place, after an 
aqueous enzymatic pre-treatment and preparation of a Sus 
pension had been carried out, by evaporation of excess water 
under vacuum in a reaction vessel at a temperature of 97 to 
103°C., through which a continuous flow was passed. Known 
stabilisers were added to stabilise the solvent NMMO/water. 
The stabilisation of the cellulose solution took place in a 
known manner with gallic acid propylester. For the safety 
orientated preparation of the Solution, the heavy metal ion 
content was controlled and a value of 10 ppm as a Sum 
parameter (of metal ions and nonferrous metal ions) was not 
exceeded. 
0060. The density of the prepared solution amounts to 
1200 kg/m at room temperature. The Zero shear viscosity of 
the spinning compound adjusted by the cellulose material 
mixing components can, measured at 75°C., amount to up to 
15,000 Pas. Depending on the processing temperature 
selected in the spinning process, the Zero shear viscosity can 
vary in the range from 500 to 15,000 Pas. Due to the struc 
turally viscous behaviour of the spinning solution, the Viscos 
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ity falls at Spinning shear rates, depending on the selected 
processing temperature, to a range of below 100 Pas and is 
also very dependent on the cellulose concentration in the 
spinning solution. 
0061 For the purpose of temperature measurement and 
Viscosity measurement, polymer material was sampled on the 
connecting pieces at the sampling openings during the pas 
sage, the bursting disc provided in the connecting piece being 
dimensioned for a specific throughput per mm of bursting 
aca. 

Spec. bursting disc 
dimensioning Temp. 

Sampling opening via kg polymer material Temp. deviationi 
distribution piece mm2 bursting disc area o C. in C. 

Reactor O.11 101S 2.4 
After heat exchanger O.08 96.5 O.8 
After filter O.OS 97.3 1.3 
After pump - O.15 95.8 O.9 
distribution 
Distribution - O.04 91.5 1.1 
spinning machine 

0062 Deviations in respect of temperature and viscosity 
were ascertained by 10 individual measurements and by tak 
ing the average value. 

1. A temperature-regulated connecting piece for transport 
ing a viscous fluid, comprising: an excess pressure release 
component, which separates an interior of the connecting 
piece from a discharge line and is fixed with an outer edge to 
the discharge line the excess pressure release component is 
provided to free the discharge line in the presence of a preset 
excess pressure; and a mixing element is provided in the 
interior of the connecting piece; said mixing element thor 
oughly mixing a fluid flow in the region of the excess pressure 
release component. 

2. The connecting piece according to claim 1, characterised 
in that the excess pressure release component is set back from 
the interior of the connecting piece. 

3. The connecting piece according to claim 1, characterised 
in that the excess pressure release component is a bursting 
element, preferably a bursting disc, or an excess pressure 
valve. 

4. The connecting piece according to claim 1, characterised 
in that, in the presence of excess pressure, the excess pressure 
release component frees a large area, at least 70%, of its area 
facing the interior of the connecting piece. 

5. The connecting piece according to claim 1, characterised 
in that the connecting piece can be temperature-regulated by 
means of thermal insulation of the connecting piece and/or by 
means of heating or cooling elements. 

6. The connecting piece according to claim 1, characterised 
in that it comprises abore for sampling fluid from the interior 
of the connecting piece before the excess pressure release 
component, preferably immediately before the excess pres 
Sure release component. 
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Viscosity 
Viscosity deviation 
co in Pas co in Pas 
at 90° C. at 90° C. 

1270 98 
2O8O 85 
1550 73 
2200 67 

3650 S4 

7. The connecting piece according to claim 1, characterised 
in that it has a bore for accommodating a temperature and/or 
pressure sensor, preferably immediately before the bursting 
disc, wherein the bore is optionally suitable at the same time 
for sampling fluid from the interior of the connecting piece. 

8. The connecting piece according to claim 6, characterised 
in that the bore is a closable valve. 

9. The connecting piece according to claim 1, characterised 
in that the excess pressure release component is a bursting 
element, and a cutting element, preferably a bursting spike or 
a blade, is positioned in the discharge line in Such a way that, 
in the presence of excess pressure in the connecting piece, the 
bursting element is pressed against the cutting element and 
thus bursts open. 

10. The connecting piece according to claim 1, character 
ised in that the excess pressure release component is a burst 
ing element which is curved centrally, preferably curved con 
vex or concave in the direction of the interior of the 
connecting piece. 

11. The connecting piece according to claim 1, character 
ised in that at least one heat carrier channel is provided in the 
region of the excess pressure release component. 

12. The connecting piece according to claim 1, character 
ised in that the excess pressure release component is clamped, 
preferably flange-mounted, in a holding fixture in the inner 
wall of the discharge line. 

13. A method for transporting a viscous fluid through a heat 
exchanger line, which includes a connecting piece according 
to claim 1. 

14. The method according to claim 13, characterised in that 
the viscous fluid is thermally unstable. 

15. The method according to claim 13, characterised in that 
the viscous fluid is a cellulose solution. 

k k k k k 


