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Description

The invention relates to a flowmeter for detecting a flow rate
of a fluid, comprising a housing having a flow passage, through
which the fluid can be guided from an inlet opening of the
housing to an outlet opening of the housing, a measuring tube,
which is inserted into the flow passage and constricts the flow
cross section in one section of the flow passage, and a holding
device, by means of which the measuring tube is retained on the
housing. In addition, the invention relates to a method for

producing a flowmeter.

A flow rate through a flow passage can be measured by means of
an ultrasonic meter. In this case, two ultrasonic transducers
are used, one of which transmits ultrasound waves, which the
other receives. By measuring the propagation time of the ultra-
sound between these ultrasonic transducers or a difference in
propagation time between the transmission directions, it is pos-
sible to detect a speed of flow and thus also a flow rate if the
pipe diameter is known. In order, on the one hand, to achieve a
defined flow profile and, on the other hand, to constrict the
flow cross section and thus increase the speed of flow within
the measurement section, measuring tubes that are inserted into
the flow passage are often used. These are designed as separate
components which can be inserted into the housing which forms
the flow passage. In this case, there is a known practice of
securing the measuring tube together with other components on
the housing. From EP 2 278 281 Al and EP 2 423 648 Al, for
example, it is known that the measuring tube can first of all
be arranged on a support which, in addition to the measuring
tube, carries reflectors for applied ultrasound waves, and that
the measuring insert thus formed can then be inserted into the
housing. EP 2 172 657 A2 and EP 1 775 560 A2 each disclose an

ultrasonic measurement device having a flow straightener.

Flowmeters, especially ultrasonic meters, typically show a de-
pendence between the measured variables and a flow profile in

the measurement zone. There 1is therefore a known practice of
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providing flow straighteners in the housing upstream and/or
downstream of the measurement section in order to influence the
flow profile 1in the measurement =zone. Corresponding flow
straighteners, which can be of screen-type design for example,
can be mounted independently of the measuring insert in the
region of an inlet opening and/or of an outlet opening of the
housing. However, this is problematic if flowmeters with dif-
ferent housing sizes and/or different lengths of flow passage
are to be provided since, in this case, the flow straighteners
are at different distances from the measurement zone, which can
lead, 1in turn, to different flow profiles in the measurement

zone.

It is therefore the underlying object of the invention to allow
improved flow straightening in a flowmeter in combination, at
the same time, with a construction which is as simple as possible
and, 1n particular, simplicity of adaptation of the housing

configuration.

According to the invention, the object is achieved by a flowmeter
according to appended Claim 1 and by the method according to
appended Claim 14. Advantageous illustrative embodiments have

been specified in the dependent Claims 2-13.

According to the invention, it is proposed to secure a flow
straightener positively on a holding device which retains the
measuring tube on the housing. On the one hand, this ensures
that the flow straightener can always be arranged at the same
distance from the measuring tube or measurement zone, irrespec-
tive of a length of the flow passage, without modifying other
components or requiring a complex configuration of the housing
to retain the flow straightener. In particular, the holding
device, the measuring tube and the flow straightener and, op-
tionally, further components, e.g. reflection elements for ul-
trasound waves, can together form a measuring insert which,
after assembly, can be inserted as a unit into the flow passage.
The construction of the flowmeter can thus be carried out in a

small number of simple steps.
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The separate formation of the flow straightener furthermore in-
creases flexibility in the construction of the flowmeter. It may
be advantageous, for example, to use different flow straighten-
ers for different geometries of the flow passage, different flow
rates etc. With the flowmeter according to the invention, it is
sufficient in this case to use a correspondingly adapted flow
straightener. The other components do not have to be modified.
In some cases, on the other hand, it may also be advantageous,
for example, to use a different measuring tube. This too 1is
possible without problems with the flowmeter according to the
invention without having to modify the other components. The
flowmeter according to the invention is thus of highly modular
construction, this being advantageous, for example, if flowme-

ters are to be produced for a large number of applications.

The flow straightener can be, in particular, a type of screen
which extends substantially over the entire flow cross section
of the flow passage and subdivides 1t into a plurality of flow
zones through the provision of a plurality of apertures. For
example, the flow straightener can be formed by a flange which
extends in the circumferential direction of the flow passage,
and the region within this flange can be subdivided by a plu-
rality of walls. In this case, it is possible, in particular,
for the apertures to have approximately the shape of circular
segments, wherein these circular segments can be further subdi-
vided by one or more concentric annular walls. The various ap-
ertures can have approximately the same flow cross section, but
it is also possible to provide flow cross sections of signifi-

cantly different size.

A flow straightener of this kind or a screen of this kind can
be used, 1in particular, to avoid inflow disturbances. However,
it may also be advantageous to straighten the flow in the outflow

zone.

The flowmeter preferably has measuring means for detecting a

speed of flow in a measurement zone. For example, ultrasonic
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transducers, which transmit ultrasound waves into the fluid or
receive ultrasound waves from the fluid, can be provided up-
stream and downstream of the measuring tube. By measurement of
propagation times between the ultrasonic transducers or propa-
gation time differences between the two directions of transmis-
sion, a speed of flow and thus, where the flow cross section is
known, a flow volume can be determined. The ultrasonic trans-
ducers can be secured in or on the housing and can transmit or
receive ultrasound waves substantially perpendicularly to the
flow direction. The deflection of the ultrasound waves for guid-
ance through the measuring tube can be accomplished by means of
reflection elements, which are arranged in the flow path. The
detection of propagation times and the calculation of flow rates
can be accomplished by means of a corresponding control device.
Corresponding devices are known in the prior art and will there-

fore not be explained in detail.

The measuring tube delimits the flow cross section in the meas-
urement zone, preferably on all sides. It can be round on the
inside and/or outside, but it can also be angular or have other

structures for the inner or outer wall.

The measuring tube, the housing, the holding device and the flow
straightener are each preferably separate component parts or
groups of component parts, which are assembled by non-positive
or positive engagement, e.g. by latching, during the construc-

tion of the flowmeter.

The flow straightener can be arranged at a distance from the
measuring tube. The flow straightener can rest at the edges
against the walls of the flow passage or can at least approxi-
mately span the entire cross section of the flow passage. The
connection between the flow straightener and the holding device
can preferably be made in the region of the centre of the flow
cross section of the flow passage. As a supplementary or alter-
native measure, additional joints, which are spaced apart from

the centre of the flow cross section, can be provided.
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In particular, the flowmeter can be used to measure a flow of a
liquid, 1in particular water. In the case of water meters, there
is a need to be able to measure with high precision and in a
highly dynamic way. Moreover, these appliances should be very
robust in relation to internal and external disturbances. This
imposes demanding requirements on flow guidance, which can be
met by the construction according to the invention of the flow-
meter. The measuring insert to be inserted into the housing,
which comprises the holding device, the measuring tube and the
flow straightener, and which can optionally have reflection el-
ements in addition, is both simple to assemble by hand and also
suitable for fully automatic assembly by virtue of the construc-

tion according to the invention.

The holding device can project beyond the measuring tube in the
direction of the inlet opening and/or the outlet opening and/or
can fit around the measuring tube in the circumferential direc-
tion of the measuring tube. The connecting section on which the
flow straightener engages 1s preferably arranged on a section
of the holding device which projects beyond the measuring tube
in the direction of the inlet opening and/or the outlet opening.
The flow straightener can thus be arranged at a defined distance
from the measuring tube. In particular, the holding device can
fit completely around the measuring tube. In at least one section
of the measuring tube, the measuring tube can be completely

surrounded by the holding device at the circumference.

An inlet-side reflection element can be arranged in the inlet
passage between the inlet opening and the measuring tube, and
an outlet-side reflection element can be arranged in the inlet
passage between the measuring tube and the outlet opening,
wherein the inlet-side and the outlet-side reflection elements
are used to guide ultrasound waves from a first to a second
ultrasonic transducer, wherein the flow straightener is arranged
between the inlet opening and the inlet-side reflection element
or between the outlet-side reflection element and the outlet
opening and projects beyond the holding device. This makes it

possible to prevent the flow straightener from disturbing or
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influencing the propagation of the ultrasound waves in the meas-
urement zone. If flow straighteners are provided both on the
inlet side and on the outlet side, these can both be arranged
outside the measurement =zone situated between the reflection

elements.

The inlet-side and/or the outlet-side reflection element can be
retained on the holding device, in particular positively by
means of holding protrusions on the respective reflection ele-
ment, or can be formed by the holding device. In this case, the
holding device with the components arranged thereon or therein
can together form a measuring insert which, apart from the ul-
trasonic transducers, has all the components relevant to meas-
urement and has only to be inserted into the housing. On its
side facing the fluid, the respective reflection element can end
flush with the holding device, thus ensuring that no step af-
fecting flow is formed between the respective reflection element

and the holding device.

The flow straightener can make contact with the holding device
in a coupling region in order to form the non-positive or posi-
tive joint, wherein the coupling region is spaced apart from the
side walls of the flow passage. In particular, the coupling
region can be arranged substantially centrally in the flow cross
section. The coupling region is preferably arranged upstream or
downstream of a respective reflection element in the flow di-
rection. Connection in the region of the centre of the flow
cross section necessarily results in an obstacle to flow in this
region. Retardation of the flow in the central region can be

advantageous in order to form a uniform flow profile.

The holding device can comprise a first and a second holding
component, which are connected to one another non-positively
and/or positively. The connection can be made, in particular,
by latching. A corresponding two-part construction is advanta-
geous 1f the holding device is supposed to fit completely around
the measuring tube at the circumference. For example, the meas-

uring tube can be placed in one holding component and secured
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or guided by attaching the second holding component. A similar
statement also applies to the reflection elements. These can be
placed in receptacles of one of the holding devices, for example,
and retained by bringing the two holding devices together or,
if they are already retained on one of the holding components,

additionally secured.

The first holding component can have at least one first latching
element, and the second holding component can have at least one
second latching element, which are latched in pairs in the cir-
cumferential direction of the flow passage in order to connect
the first and the second holding component to one another,
wherein the respective first latching element has a projection
in the radial direction of the flow passage, which projection
extends in the circumferential direction of the flow passage as
far as an end of the respective first latching element which
faces the second holding component, and wherein the respective
second latching element has a groove for guiding the projection
as part of the latching of the respective latching elements, or
vice versa. Several pairs of latching elements are preferably
provided to connect the holding components. In particular, the
groove can be a groove which passes through a latching hook of
the second latching element. The projection can project from the
first holding element in the direction of the centre of the flow
passage or 1in the direction of the wall of the flow passage.
During assembly, the projection and the groove can be used to
guide the holding components relative to one another in the
longitudinal direction of the flow passage and of the measuring
tube. Accurately positioned assembly of the holding components
is thereby possible without further aids. It is also possible
for a plurality of projections or for any desired elongate con-
tour aligned in the assembly direction to be used. Guidance by

a tongue and groove Jjoint is thus achieved during assembly.

The latching elements can be arranged in a rear space of the
measuring tube, that is to say between the measuring tube and
the wall of the flow passage. This region can be connected

fluidically to the region between the measuring tube and the
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outlet opening. For example, the measuring tube can be sealed
off in a fluid tight manner with respect to the wall of the flow
passage on the inlet opening side and can end freely in the flow

passage in the region of the outlet opening.

The first holding component and the flow straightener can be
connected positively, wherein the first holding component and
the flow straightener are designed in such a way that the rela-
tive position and orientation thereof are fixed solely by their
positive connection. During the mounting of the flow straight-
ener on the first holding component, the flow straightener can
be held by a means integrated into the holding component, e.dqg.
by a snap hook, with the result that the component parts can no
longer fall apart until assembly is complete through connection
of the first and the second holding component. The second holding
component can secure the connection between the first holding
component and the flow straightener. For example, the movement
of a means, e.g. a snap hook, which retains the flow straightener
on the first holding component can be restricted by the connec-
tion of the first holding component to the second holding com-
ponent, e.g. by introducing a locking element into a range of
movement of the means. It is thus possible, for example, to
prevent the flow straightener from being decoupled from the
first holding component without the first holding component
first being decoupled from the second holding component. If, at
the same time, the holding components are designed in such a way
that separation within the flow passage is not possible, it is
thereby also ensured that the flow straightener cannot be de-
tached from the holding device while this device is situated in

the flow passage.

The first and/or the second holding component and/or the or a
reflection element for reflecting ultrasound waves has/have a
holding means, by means of which the reflection element is re-
tained non-positively and/or positively on the first and/or the
second holding component. In particular, the holding element is
designed in such a way that the reflection element can be re-

tained on the first and/or second holding component even before
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the first holding component is connected to the second holding
component. This facilitates the production of the flowmeter
since the reflection element can be secured initially on the
first or the second holding component and does not have to be
retained, e.g. by means of a separate tool, until the holding
components are Jjoined together. In other words, the holding
means can fix the reflection element on the first and/or second
holding component in such a way that the subassembly can be

assembled without further aids.

The reflection element can be retained by the holding device or
the first and/or second holding component in such a way that a
flush surface is obtained. It 1is thereby possible to improve

flow guidance in the region of the reflection element.

The non-positive or positive connection can be formed between
the or a coupling region of the holding device or the first
and/or the second holding component and a coupling section of
the flow straightener, wherein the coupling region and the cou-
pling section are formed in such a way that the flow straightener
can be connected in Jjust one orientation to the holding device
or to the first and/or the second holding component. This means
that, in the case of separation, assembly would be possible only
with the same relative orientation. This ensures that Jjust one
possible alignment between the flow straightener and the holding
device is defined during the production of the flowmeter simply
by the appropriate configuration of the components. During pro-
duction, it 1is thus possible to implement the "poka-yoke" prin-
ciple, according to which errors are prevented through appro-
priate technical design of the production process or of the

components used during the production process.

The flow straightener can be designed in such a way that a front
face of the flow straightener facing away from the measuring
tube has neither rotational symmetry nor n-fold rotational sym-
metry. Here, n-fold rotational symmetry should be taken to mean
symmetry where the front face would appear the same when rotated

through a particular angle of less than 360°. In particular, the
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flow straightener has a plurality of apertures, which all lie
within an edge wall running around the flow straightener in the
circumferential direction, in particular in a substantially ro-
tationally symmetrical manner. The individual apertures can be
separated by an aperture wall arrangement which has neither
rotational symmetry nor n-fold rotational symmetry. In particu-
lar, the aperture wall arrangement can subdivide the flow cross
section into a plurality of circular segments and can subdivide
these segments into further partial segments. The subdivision
into further partial segments can be brought about, for example,
by providing an additional wall in the form of an inner ring.
In this case, the wall shape can deviate from this ring shape
in one or more segments in order to interrupt the rotational or

n-fold rotational symmetry.

The avoidance of rotational and n-fold rotational symmetry in
the front face serves, in particular, for the implementation of
the poka-yoke principle already explained. If an assembled meas-
uring insert comprising, for example, the holding device, the
measuring tube and the flow straightener is to be inserted into
the housing from the inlet-opening side, for example, and the
flow straightener is to be arranged between the inlet opening
and the measuring tube, the flow straightener of the measuring
insert can be gripped for this purpose by means of an assembly
ram. By matching the assembly ram to the shape of the front face
it is possible, by virtue of the interrupted rotational and n-
fold rotational symmetry, to achieve a clear orientation of the
assembly ram relative to the flow straightener and thus to the
overall measuring insert when the assembly ram engages on the
flow straightener. Thus, all that is required during the assem-
bly process 1is to decide a defined alignment of the housing
relative to the assembly ram in order to insert the measuring
insert into the housing in a defined orientation. Possible mis-
alignments due to incorrect gripping of the flow straightener

by an assembly ram can thus be prevented.

The holding device can have at least one projection, which en-

gages 1in a recess 1n a side wall of the flow passage or vice
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versa, and/or the flow passage can have, on the outlet side, a
shoulder, on which the holding device rests. The recess can run
around in the circumferential direction of the flow passage, as
a result of which the engagement of the projection in the recess
can be used exclusively to fix the position of the holding device
in the longitudinal direction of the flow passage. However, the
recess 1s preferably limited in the circumferential direction,
with the result that a rotation of the holding device relative
to the flow passage is also prevented. In particular, the pro-
jection can be formed by an elastic latching element which en-
gages in the recess. If the holding device, in particular with
the measuring tube and flow straightener arranged thereon, 1is
inserted into the flow passage in the correct alignment, the
latching element latches into the recess and thus secures the
holding device and hence also the measuring tube and the flow
straightener in the correct alignment in the flow passage. As
an alternative or supplementary measure, the position of the
holding device in the longitudinal direction of the flow passage

can be fixed by seating it on the shoulder.

A translation and/or rotation of the measuring tube relative to
the holding device can be blocked by blocking means of the
measuring tube and/or of the holding device. For example, the
measuring tube can have a collar which rests against a rim of
the holding device. A rotation of the measuring tube and the
holding device relative to one another can be blocked by shaping

the collar and by struts or projections on the holding device.

The blocking means can be arranged in such a way in the circum-
ferential direction of the measuring tube that they define just
one set orientation of the measuring tube relative to the holding
device. By means of a non-uniform distribution of the blocking
means in the circumferential direction of the flow passage or
holding device it is possible to interrupt any rotational or n-
fold rotational symmetry, thereby allowing arrangement of the
measuring tube on the holding device only in the set orientation.

The poka-yoke principle is thereby also implemented in respect
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of the relative orientation of the measuring tube and the holding

device.

It is possible for the flow cross section of the measuring tube
not to be rotationally symmetrical. For example, the side wall
of the measuring tube can have an undulating profile, the meas-
uring tube can end at an earlier point or be extended in certain
sections of the circumference etc. In these cases precise defi-
nition of the orientation of the measuring tube relative to the
flow passage and the flow straightener is essential, it being
possible to implement this reliably and without the possibility
of error in the assembly of the flowmeter by means of the pro-

cedure described above.

The holding device can have at least one centring means, which
is supported on the wall of the flow passage and/or at least one
centring means can be arranged between the holding device and
the wall of the flow passage, wherein the centring means 1is
elastically preloaded. It is thereby possible to specify a de-
fined position of the holding device and of the components ar-
ranged thereon relative to the flow passage. The centring means
can, for example, be an O-ring composed of an elastomer, which
runs around the circumference of the holding device or is ar-
ranged in the measuring tube. However, the centring means are

preferably part of the holding device.

The holding device can have a plurality of elastically deforma-
ble spring elements spaced apart in the circumferential direc-
tion of the flow passage as centring means, which press a re-
spective contact section against the wall of the flow passage
by virtue of their restoring force. Through the design of the
centring means as part of the holding device, it is possible to
make a further reduction in the effort involved in assembling

the flowmeter.

In addition to the flowmeter according to the invention, the
invention relates to a method for producing a flowmeter for

detecting a flow rate of a fluid, comprising the following steps:
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- making available a housing having a flow passage, through
which the fluid can be guided from an inlet opening of the
housing to an outlet opening of the housing, a measuring tube,
a flow straightener having at least one aperture through which
the fluid can flow, and a holding device or two holding compo-
nents, from which the holding device is assembled, as separate
component parts,

- mounting the measuring tube and the flow straightener on
the holding device, wherein the flow straightener is secured on
the holding device by a non-positive or positive joint,

- inserting the holding device, with the measuring tube se-
cured thereon, and the flow straightener into the flow channel
of the housing, such that the flow straightener is arranged
between the inlet opening and the measuring tube or between the
measuring tube and the outlet opening, and that the flow cross
section of the flow passage is constricted by the measuring tube

in one section.

The method according to the invention can be refined by means
of the features explained in connection with the flowmeter ac-

cording to the invention, with the advantages mentioned there.

The flow straightener can be secured on the holding device by
first of all connecting the flow straightener to the first hold-
ing component. In particular, the flow straightener can be con-
nected non-positively or positively to the holding component.
The connection can be made in such a way that the position and
orientation of the flow straightener relative to the first hold-
ing component is clearly defined by the connection. The second
holding component can then be connected to the first holding
component. It is thereby optionally possible to secure the con-
nection of the first holding component to the flow straightener,
as has already been explained in relation to the flowmeter ac-

cording to the invention.

The measuring tube can be connected to the holding device by
first of all placing said holding device in the first or second

holding component or connecting it to said component non-
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positively or positively, after which the holding components are

connected.

If a flowmeter is produced with reflection elements for the
reflection of ultrasound waves, it is possible to design these
reflection elements as part of the holding device. However, the
reflection elements are preferably also produced as separate
components and coupled to the holding device during the produc-
tion of the flowmeter. For this purpose, the first and/or the
second holding component can have a recess in which the reflec-
tion element can be placed. In particular, after being placed
in the recess, the reflection element is connected non-posi-
tively or positively to this holding component, thus enabling
assembly to be continued without further securing the reflection
element. This can be accomplished, for example, by providing a
latching element, e.g. a latching hook, on the reflection ele-
ment, said element or hook latching onto the first or second
holding component or vice versa. The recess can be designed in
such a way that the reflection element is pressed against at
least one holding protrusion of the holding component and forms
a flush surface therewith. After the insertion or retention of
the reflection element, it can be secured during the assembly
of the holding components, e.g. by engaging in recesses in both

holding components.

Mounting the measuring tube and the flow straightener and, op-
tionally, reflection elements on the holding device forms a
measuring insert which can be inserted as a unit into the flow
passage of the measuring tube. For this purpose, the flow
straightener of the measuring insert can be gripped by an as-
sembly ram. For this purpose, it is particularly advantageous
if the front side of the flow straightener has neither rotational
nor n-fold rotational symmetry, as explained above, with the
result that it can be gripped only in one defined orientation

by the assembly ram.

In order to define the position of the measuring insert relative

to the flow passage, an elastically deformable projection, e.qg.
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a snap-in bar, can be used, this being arranged on the holding
device and engaging in a recess in the wall of the flow passage.
After insertion into the flow passage, the holding device and
thus the entire measuring insert is thereby automatically se-
cured, and the assembly of the measuring tube, the flow straight-
ener and, optionally, the reflection element is concluded. The
assembly of the flowmeter can then be concluded by arranging
ultrasonic transducers in or on the housing and attaching asso-

ciated control electronics and operating and/or readout means.

Further advantages and details of the invention will become
apparent from the illustrative embodiment implemented and from
the associated drawings, in which:

Fig. 1 shows a sectioned view of an illustrative embodiment
of a flowmeter according to the invention, wherein the measuring
tube is not shown for reasons of clarity,

Fig. 2 shows the flow straightener used in the flowmeter
shown in Fig. 1,

Fig. 3 shows a sectioned detail view, which shows the secur-
ing of the flow straightener in the flowmeter shown in Fig. 1,

Fig. 4 shows a sectioned detail view of the flowmeter shown
in Fig. 1, which shows the arrangement of the measuring tube in
a holding device,

Fig. 5 and 6 shows latching elements for connecting holding
components of the holding device in the flowmeter shown in Fig.
1, and

Fig. 7 shows an exploded drawing which schematically shows
the retention of a reflection element on the holding component

in the flowmeter shown in Fig. 1.

Fig. 1 shows a flowmeter 1 for detecting a flow rate of a fluid.
A housing 2 of the flowmeter has a flow passage 3, through which
the fluid can flow and which extends from an inlet opening 4 to
an outlet opening 5. The flowmeter 1 is an ultrasonic meter. In
this case, ultrasound waves are emitted by a first ultrasonic
transducer 24 and received by a second ultrasonic transducer 25
and vice versa. From a difference in propagation time it is

possible to calculate a speed of flow and thus, if the flow



10

15

20

25

30

35

DK/EP 3454018 T3

cross section is known, a flow rate. Control of the ultrasonic
meters 24, 25 and measurement data acquisition and processing
are performed by a control device (not shown). In order to pass
the ultrasound waves through the flow passage substantially par-
allel to the flow direction, the flowmeter 1 furthermore has

reflection elements 26, 27.

In order to allow more precise measurement of the flow, the
flowmeter 1 has a measuring tube 6, which restricts the flow
cross section in a section 17 of the flow passage 3. For reasons
of clarity, the measuring tube 6 is not shown in Fig. 1. Instead,
Fig. 4 shows a detail view which illustrates the retention of
the measuring tube 6 by a holding device 7. This is explained

in greater detail below.

The flowmeter 1 can be used to measure a water flow. In this
case, 1t is essential that it has a high robustness to internal
and external disturbing influences. In order to mitigate the
influence of disturbances and to straighten the flow profile,
the flowmeter 1 has a flow straightener 8. This is illustrated
in detail in Fig. 2. The flow straightener 8, which can also be
referred to as a screen, extends substantially over the entire
flow cross section of the flow passage 3 and subdivides said
passage by means of its several apertures 9 into different par-

tial flow regions.

In principle, the measuring insert, which comprises the holding
device 7, the reflection elements 26, 27 arranged thereon, the
measuring tube 6 and the flow straightener 8, can be used in
various housings 2. To ensure that the flow straightener 8 1is
in a defined position relative to the holding device 7 and thus
relative to the measuring tube 6, even in the case of different
housings lengths, the flow straightener 8 is secured positively
on the holding device 7. This is illustrated in detail in Fig.
3, which shows a sectioned view of the holding device 7 and of
the flow straightener 8. As will be explained in greater detail
below, the holding device 7 comprises two holding components 10,

11, which each approximately form a half cylinder in the region
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of the measuring tube 6. In Fig. 1, holding component 11 faces
the observer, while holding component 10 faces the observer in
Fig. 3.

The flow straightener 8 1is first of all secured on holding
component 10. For this purpose, the flow straightener 8 has a
coupling section 12, which, when viewed in cross section, 1is
arranged substantially centrally on the flow straightener 8 and
projects from the flow straightener 8 in the direction of the
measuring tube. In the installed state, this is contacted by the
coupling regions 13, 14, which are illustrated in Fig. 3, and
by coupling region 15, which is illustrated in Fig. 1. In this
case, coupling region 14 1is designed as a snap hook, with the
result that the flow straightener 8 latches on holding component
10. After latching, the position and orientation of the flow
straightener 8 relative to holding component 10 is defined in a
fixed manner since the coupling section 12 is supported on all

sides by the coupling regions 13, 14, 15.

This connection can be additionally secured 1if, as will be ex-
plained in greater detail below, the two holding components 10,
11 are connected. After connection, section 16 of the second
holding component 11 engages behind coupling region 14 of the
holding device, i.e. the snap hook, and therefore limits the
mobility thereof. As a result, the latched connection between
the flow straightener 8 and the first holding component 10 cannot
be released without first separating the holding components 10,
11. This is not possible within the housing 2 owing to the half-
cylinder shape of the holding components 10, 11, and therefore
the flow straightener 8 is reliably secured against separation
from the holding device 7. To reliably secure the connection of
the holding components 10, 11, an additional latching measure

can furthermore be implemented in region 51.

Fig. 4 shows the arrangement of the measuring tube 6 on the
holding device 7. The measuring tube 6 is preferably placed in
one of the holding components 10, 11 before the assembly of

these holding components and is locked positively or non-
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positively by the connection of the holding components 10, 11.
The position of the measuring tube 6 in the flow direction of
the flowmeter 1 is defined by the fact that a collar 28 of the
measuring tube rests on the rim 29 (shown in Fig. 1) of the
holding device 7. Since the measuring tube is not rotationally
symmetrical owing to the recesses 30 provided to improve the
flow behaviour, the construction of the measuring tube 6 and of
the holding device 7 ensures that the measuring tube 6 can only
be mounted in a defined position on the holding device 7 and is
also secured in this position. To achieve this, the collar 28
has recesses which correspond to the positions of the blocking
means 18 to 22 of the holding device 7. The blocking means 18
to 22 are formed by struts on the holding device 7, which are

passed through the recesses in the collar 28.

In order to seal off the measuring tube 6 on the inflow side,
the holding device 7 has an encircling groove 31, into which an
O-ring (not shown) composed of an elastomer is inserted in order
to seal off the holding device 7 and thus also the measuring
tube 6 on the inlet side, ensuring that the rear space of the
measuring tube, which surrounds the measuring tube, is connected
to the inlet opening 4 exclusively via the measuring tube 6.
This O-ring serves simultaneously to centre the holding device
7 and thus the measuring tube on the inlet side. To centre the
holding device and thus the measuring tube on the outlet side,
a plurality of mouldable spring elements 32 are provided as
centring means 50 on the holding device 7, these spring elements
being preloaded by the side wall of the flow passage 3 after the
arrangement of the holding device in the housing 2, with respec-
tive contact sections 33 pressing against the wall of the flow

passage.

After the flow straightener 8, the measuring tube 6 and the
reflection elements 26 have been arranged on the holding compo-
nents 10, 11, they can be connected to one another. The connec-
tion of the holding components 10, 11 to the holding device 7
is accomplished by means of four latching joints 23, which are

shown in Fig. 1. In this case, a latching element 34 of holding
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component 11 in each case latches with a latching element 35 in
holding component 10. These elements are illustrated in Figs 5
and 6, wherein Fig. b5 shows the radially inner side of latching
element 34 and Fig. 6 shows the radially outer side of latching
element 35. Latching is accomplished by guiding a latching hook
36 in the circumferential direction until it latches in on the
edge 37. During this process, the latching hook 36 is first of
all guided along an oblique plane 38 in order to 1lift it. During
this process, guidance is performed by the projection 39 being
guided by the groove 40. As soon as the latching hook 36 reaches
the plateau 41, it is guided onward by laterally raised regions
42 . This arrangement allows simple correctly positioned assembly
of holding components 10, 11 on one another without the need for

additional tools.

In principle, the reflection elements 26, 27 can be designed as
part of the holding device 7. Preferably, however, they are
first of all manufactured as separate component parts and then
secured on the holding device 7 or at least on one of the holding
components 10, 11. For this purpose, the holding device 10 has
a holding means 43, namely a recess, to receive reflection ele-
ment 26, as illustrated in Fig. 7. Reflection element 26 can be
inserted into this recess and retained there non-positively or
positively. Positive engagement can be achieved, for example,
by lifting a latching hook (not shown) or a holding protrusion
(not shown) of reflection element 26 along the ramp 47 so that
it hooks onto the edge 44. By means of the ramps 45, reflection
element 26 can be pressed against retaining elements 46, which
preferably rest on reflection element 26 in such a way that a

flush surface is obtained.

It is possible that only holding component 10 retains reflection
element 26 after the assembly of holding components 10, 11.
However, reflection element 26 is preferably additionally sup-
port or retained against removal by a holding element of holding

component 11.
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After the measuring tube 6, flow straightener 8 and, optionally,
reflection elements 26, 27 have been arranged on holding compo-
nents 10, 11 and these have been assembled to form the holding
device 7, an easily handled measuring insert, which can be in-
serted as a unit into the housing 2 or into the flow passage 3,
is available. If insertion takes place from the side of the
inlet opening 4, handling only from the side of the flow
straightener 8 1is possible during the insertion. The flow
straightener can be gripped from its front side (shown in Fig.
2) by an assembly ram in order to insert the measuring insert
into the flow passage 3. In order to ensure that the measuring
insert is inserted in the correct alignment during this process,
the n-fold rotational symmetry of the flow straightener 8 1is
interrupted by the straight wall section 47, as illustrated in
Fig. 2, whereby, given appropriate configuration of the assembly
ram, the flow straightener 8 and thus the measuring insert can
be gripped only in a defined orientation relative to the assembly

ram.

In order to hold the measuring insert in a defined position and
alignment after insertion into the housing 2, the housing 2 has
a depression 49, in which a projection 48 of the holding device
7 can engage. By virtue of support on a flexible strut, the
projection 48 is capable of bending elastically and thus forms
a latching protrusion which latches in as soon as the holding
device 7 and thus the entire measuring insert is in the correct
position. The position of the measuring insert is furthermore
stabilized by the fact that an edge 53 of the holding device 7
is seated on a shoulder 52 formed on the outlet side in the flow

passage.

Before or after the insertion of the measuring insert, the ul-
trasonic transducers 24, 25 can be arranged on the housing 2,
and a control device and indication and operating means can be
added in order to finish the flowmeter 1. The described con-
struction of the flowmeter 1 thus allows a particularly simple

construction of a high-grade flowmeter 1.
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List of reference signs

QO ~1 oy O w N

11
12
13
14
15
le
17
18
19
20
21
22
23
24
25
26
277
28
29
30
31
32
33
34
35
36

flowmeter

housing

flow passage
inlet opening
outlet opening
measuring tube
holding device
flow straightener
aperture

holding component

holding component

coupling
coupling
coupling
coupling
section

section

blocking
blocking
blocking
blocking
blocking
latching

section
region
region

region

means
means
means
means
means

connection

ultrasonic transducer

ultrasonic transducer

reflection element

reflection element

collar
flange
recess

groove

spring element

contact section

latching
latching
latching

element
element
hook
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42
43
44
45
46
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48
49
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52
53

edge

plane
projection
groove
plateau

region
holding means
edge

ramp

retaining element
ramp
projection
recess
centring means
region
shoulder

edge
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Patentkrav

1. Gennemstrgmningsmaler til registrering aft en
gennemstrgmningsmangde af en fluid, omfattende et hus (2) med
en stregmningskanal (3), gennem hvilken fluiden kan fgres fra en
indlgbsadbning (4) i huset (2) til en udlegbsabning (5) i huset
(2), et madlerer (6), der er indsat i stremningskanalen (3) og
indsnavrer stregmningstvaersnittet i et afsnit (17) aft
strogmningskanalen (3), og en holdeindretning (7), ved hjzlp af
hvilken malergret (6) er fastholdt pa huset (2), hvor der mellem
indlegbsabningen (4) og malergret (6) og/eller mellem malergret
(6) og udlegbsabningen (5) en anbragt en respektiv
stregmningsretter (8), der har 1 det mindste en gennembrydning
(9), der kan gennemstregmmes af fluiden, hvor streomningsretteren
(8) er udformet som separat komponent, som ved hjalp af en
formsluttende forbindelse er fastgjort pad holdeindretningen (7),
kendetegnet ved, at holdeindretningen (7) omfatter en forste og
en anden holdekomponent (10, 11), der kraftsluttende og/eller
formsluttende er forbundet med hinanden, hvor den forste
holdekomponent (10) og stregmningsretteren (8) er formsluttende
forbundet, hvor den feorste holdekomponent (10) og
stremningsretteren (8) er udformet sadan, at der alene pa grund
af deres formsluttende forbindelse er fastlagt deres relative

beliggenhed og orientering.

2. Gennemstregmningsmaler ifwglge krav 1, kendetegnet wved, at
der 1 stremningskanalen (3) mellem indlebsabningen (4) og
malergret (6) er anbragt et refleksionselement (26) ra
indlgbssiden, og mellem maleresret (6) og udlgbsabningen (5) et
refleksionselement (27) ra udlgbssiden, hvor
refleksionselementet (260, 27) pa indlebssiden og pa udlgbssiden
tjener til foring af ultralydsbelger fra en feorste til en anden
ultralydstransducer (24, 25), hvor stregmningsretteren (8) er
anbragt mellem indlgbsabningen (4) og refleksionselementet (26)
pada 1indlgbssiden eller mellem refleksionselementet (27) pa
udlgbssiden og udlgbsabningen (5) og 1 stremningskanalens (3)

lengderetning rager ud over holdeindretningen (7).
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3. Gennemstregmningsmaler ifglge krav 2, kendetegnet wved, at
refleksionselementet (26, 27) pa indlegbssiden og/eller pa
udlegbssiden, iser formsluttende med holdefremspring pa det
respektive refleksionselement (26, 27), er fastholdt pa
holdeindretningen (7) eller er dannet ved hjelp at

holdeindretningen (7).

4. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet ved, at streomningsretteren (8) etablerer kontakt til
holdeindretningen (7) i et koblingsomrade (13, 14, 15) for at
udforme den kraftsluttende eller formsluttende forbindelse, hvor
koblingsomradet (13, 14, 15) har en afstand fra

stromningskanalens (3) sidevagge.

5. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet ved, at den ferste holdekomponent (10) har i det
mindste et forste léaseindgrebselement (35), og den anden
holdekomponent (11) 1 det mindste et andet laseindgrebselement
(34), hvilke lé&seindgrebselementer er parvist i léaseindgreb i
stregmningskanalens (3) omkredsretning for at forbinde den forste
og den anden holdekomponent (10, 11) med hinanden, hvor det
respektive forste laseindgrebselement (35) har et fremspring (39)
i stremningskanalens (3) radiale retning, hvilket fremspring
strakker sig i stremningskanalens (3) omkredsretning frem til
en mod den anden holdekomponent (11) vendt ende af det respektive
forste laseindgrebselement (35), og hvor det respektive andet
laseindgrebselement (34) har en not (40) til fering af
fremspringet (39) som led i lédsningen i indgreb af de respektive

laseindgrebselementer (34, 35) eller omvendt.

6. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet ved, at den feorste og/eller den anden holdekomponent
(10, 11) og/eller refleksionselementet eller et
refleksionselement (26, 27) til refleksion af ultralydsbglger
har et holdemiddel (43), ved hjelp at hvilket
refleksionselementet (26, 27) kraftsluttende og/eller
formsluttende fastholdes pa& den forste og/eller den anden
holdekomponent (10, 11).
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7. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet ved, at den kraftsluttende eller formsluttende
forbindelse er dannet mellem koblingsomradet eller et
koblingsomrade (13, 14, 15) for holdeindretningen (7) eller den
forste og/eller anden holdekomponent (10, 11) og et
koblingsafsnit (12) at strgmningsretteren (8), hvor
koblingsomradet (13, 14, 15) og koblingsafsnittet (12) er
udformet sadan, at stremningsretteren (8) kan forbindes 1
ngjagtigt én orientering med holdeindretningen (7) eller den

ferste og/eller anden holdekomponent (10, 11).

8. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet wved, at en fra malergret (6) bortvendt forreste
flade af stremningsretteren (8) hverken er rotationssymmetrisk

eller drejesymmetrisk.

9. Gennemstregmningsmaler 1ifelge et af de foregaende krav,
kendetegnet ved, at holdeindretningen (7) har i det mindste et
fremspring (48), der griber ind i en udtagning (49) 1 en sideveg
af stromningskanalen (3) eller omvendt, og/eller at
stregmningskanalen (3) pa udlegbssiden har en afsats (52), mod

hvilken holdeindretningen (7) er 1 anl&g.

10. Gennemstrgmningsmaler ifelge et af de foregaende krav,
kendetegnet ved, at en relativ forskydning og/eller rotation af
malergret (6) 1 forhold til holdeindretningen (7) er blokeret
ved hjalp af blokeringsmidler (18 - 22) pa malergret (6) og/eller

holdeindretningen (7).

11. Gennemstrgmningsméaler ifglge krav 10, kendetegnet wved, at
blokeringsmidlerne (18 - 22) er anbragt sadan i malergrets (6)
omkredsretning, at de ngojagtigt fastsaetter en forudbestemt
orientering af malergret (6) i forhold til holdeindretningen
(7).

12. Gennemstrgmningsmaler ifelge et af de foregaende krav,

kendetegnet ved, at holdeindretningen (7) har i det mindste et
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centreringsmiddel (50), der er stottet mod streomningskanalens

(3) wv&g, og/eller at der mellem holdeindretningen (7) og

stromningskanalens (3) wvag er anbragt 1 det mindste et
centreringsmiddel, hvor centreringsmidlet (50) er elastisk
forspandt.

13. Gennemstrgmningsméaler ifeslge krav 12, kendetegnet wved, at
holdeindretningen som centreringsmiddel (50) har flere elastisk
deformerbare fjederelementer (32) med afstand i
stregmningskanalens omkredsretning, hvilke fjederelementer ved
hjelp af deres tilbagestillingskraft trykker et respektivt

anlaegsafsnit (33) mod streomningskanalens (3) vag.

14. Fremgangsmade til fremstilling at en
gennemstregmningsmaler (1) til registrering aft en
gennemstrgmningsmangde af en fluid, omfattende trinene:

- tilvejebringelse af et hus (2) med en stremningskanal (3),
gennem hvilken fluiden kan feres fra en indlgbsabning (4) 1
huset til en udlgbsabning (5) 1 huset (2), et malersr (6), en
stregmningsretter (8), der har 1 det mindste en gennembrydning
(9), der kan gennemstreommes af fluiden, og to holdekomponenter
(10, 11), ved hjelp at hvis kraftsluttende og/eller
formsluttende forbindelse med hinanden der sammensattes en
holdeindretning (7), som separate komponenter,

- anbringelse af malergret (6) og stremningsretteren (8) pa
holdeindretningen (7), hvorved strgmningsretteren (8) ved hjelp
af en formsluttende forbindelse fastgeres pa holdeindretningen
(7, hvorved den feorste holdekomponent (10) og
stromningsretteren (8) forbindes formsluttende, hvorved den
forste holdekomponent (10) og stremningsretteren (8) er udformet
sadan, at der alene ved deres formsluttende forbindelse
fastlegges deres relative beliggenhed og orientering,

- indsatning af holdeindretningen (7) med det derpa fastgjorte
malerer (6) og stremningsretter (8) 1 husets (2) stremningskanal
(3) sadan, at stromningsretteren (8) anbringes mellem
indlgbsabningen (4) og malergret (6) eller mellem malergret (6)
0g udlegbsabningen (5), og at stromningskanalens (3)

stromningstvaersnit i et afsnit (17) indsnavres af malergret (6).



DK/EP 3454018 T3

1/3
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FIG. 6

FIG. 7
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