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(54) Title: A METHOD OF MEASURING SLURRY

(57) Abstract

A method of continuously determining the par-
ameters of a fluid, such as the dry-matter percentage in
slurry or another industrial product, and whereby said
fluid is subjected to a measuring system comprising a
radiation source (2) and a radiation detector (3) placed
opposite one another, the measuring signals being pro-
cessed in an evaluation circuit, whereafter the results of
the evaluation are displayed on display means (25).
The radiation source (2) and the radiation detector (3)
are mounted on a forked support immersible in the
fluid in question, the source (2) and the detector (3) be-
ing subjected to a rinsing simultaneously with the mea-
suring signal being calibrated.
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Title: A Method of Measuring Slurry.

Technical Field

The invention relates to a method of continuously determin-
ing the parameters of a fluid, such as the dry-matter
percentage in slurry or another industrial product, and
whereby said fluid is subjected to a measuring system
comprising a . radiation source and a radiation detector
placed opposite one another, the measuring signals being
processed in an evaluation circuit, wherafter the results

of the evaluation are displayed on display means.

Background Art

A system is known for measuring parameter values of a
passing fluid. The system comprises a radiation source
and a radiation detector optiomnally in direct contact
with the fluid. Means may furthermore be provided for
cleaning the radiation source and the radiation detector.
Such means may for instance be in form of a scraper or a

jet of wash water.

The known systems are encumbered with the drawback that
it is impossible to maintain clean surfaces and to clean
said surfaces to the same extent each time. Accordingly,

it is impossible to achieve correct measuring values.

Disclosure of Invention

The object of the invention is to provide a method solving

the above problems.

The method according to the invention is characterised in
that the radiation source and the radiation detector are
mounted on a forked support immersible in the fluid in

question. According to the invention the measuring signal
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méy be subjected to a simultaneous/following calibration,

the source and the detector being subjected to a rinsing.

The radiation used may for instance be provided by light,

sound or soft isotopic radiation.

5 Brief Description of Drawings

The invention is described in greater detail below with

reference to the accompanying drawings, in which

Fig. 1 illustrates a slurry measuring device comprising a

radiation source and a radiation detector placed opposite
10 one another, the radiation source and the radiation detect-

or being cleaned by means of a rotating scraper,

Fig. 2 illustrates an alternative embodiment, the so-called

T-model, of the slurry measuring device, where the scraper
is inserted from the side,

15

Fig. 3 illustrates an alternative embodiment of the slurry

measuring device, where the probe is bent,

Fig. 4 illustrates a slurry measuring device according to
the invention, where the surface of the radiation source

and the radiation detector are cleaned by means of passing
20 water,

Fig. 5 illustrates an example of a measuring signal pro-

duced by the slurry measuring device of Fig. 4, and

Fig. 6 illustrates an example of the electronic measuring

circuit,

25 Best Mode for Carrvine Qut the Invention

The invention refers to highly polluted fiuids, such as
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siudge. An interest has arisen in measuring the dry-matter
percentage relative to the water percentage in slurry. The
measuring may for instance be carried out by measuring the
damping of a suitably selected radiation light, sound or
5 isotopic radiation over a predetermined measuring length.
A problem applies, however, because the radiation source
and the radiation detector are polluted on the surface

with the result that the measuring signal is degraded.

According to a first embodiment, the sludge passes a pipe
10 1, and the embodiment is provided with two opposing trans-
ducers 2, 3 flushing with the inner side of said pipe 1.
The inner side of the transducers 2, 3 are kept clean by
means of a rotating, cylindrical scraper &4 comprising V-
shaped notches. The rotation of the scraper 4 is caused
15 by means of an outer gear wheel engaging said cylindrical,
rotating scraper 4 through a slot in the pipe 1. Such an
embodiment is, however, encumbered with sealing problems.
The scraper 4 may also be formed such that it is caused
to rotate by the passing sludge, and then it is provided
20 with inner fins. Alternatively, the scraper 4 can be made
of an electrically conductive material and caused to rotate
by means of an electromagnetic, rotating field applied from
the outside through electromagnets 5 placed on the outside,
whereby sealing problems are avoided. Permanent magnets may
25 furthermore be embedded in the rotating scraper 4, saild
permanent magnets being caused to follow the rotating
field. When the rotating scraper is provided with inner
fins, the permanent magnets may be used for indicating
the flow velocity with the result that it is possible in
30 addition to achieve a measurement of the viscosity which

may also be of interest.

According to an alternative embodiment, the so-called T-
model shown in Fig. 2, the rotating scraper 22 has been
inserted from the side perpendicular to said embodiment.

35 The T-model is advantageous in facilitating the providing
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of a rotation by means of a motor 6. The rotating scraper
22 need only be mounted in a liquid-proof manner relative
to the motor 6. The driving shaft 21 of the rotating
scraper 22 extends through a housing via a liquid-proof
bearing, said housing sealingly surrounding the pipe. The
transducers 7, 7' are preferably ultrasonic transducers.
In addition to the cleaning function, portions of the
rotating scraper or a particularly shaped member mounted

thereon may be used for calibration.

According to the invention, cf. Fig. 4, the radiation
source 8 and the radiation detector 9 are mounted on a
forked support 10 immersible in the fluid to be measured.
Before the calibration, the detector 8 and the radiation
source 9 are rinsed by means of rinsing water being fed
through a channel 11 in the forked support 10. The channel
11 may optinally split up into two branch Pipes, one branch
Pipe facing the radiation source 8 and the other branch
Pipe facing the radiation detector 9. The feeding hose 14
to the channel 11 is provided with a valve controlling the
supply of water. The radiation source 8 is spaced approxi-
mately 10 mm from the radiation detector 9. According to
the invention a reference measurement is performed, i.e.
a calibration, at the end of each rinsing period, and then
the actual measuring signal is compared with the reference
signal. In this manner an incomplete cleaning has automat-
ically been taken into account. According to an alternative
embodiment, the rinsing channel fills the entire space be-
tween the detector 9 and the source 8 with the result
that the rinsing fluid functions as a reference fluid
because said rinsing fluid fills the entire volume between

the radiation source 8 and the radiation detector 9.
Fig. 5 illustrates an example of measuring signals.

Fig. 6 illustrates an example of the electronic circuit

in question, where the transmitter 21 communicates with
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the transmitter-transducer 2. The signal received by the
receiver-transducer 3 is transmitted to an amplifier 26
in turn transmitting said signal to an amplitude and phase
detector 23. Subsequently, the signal is processed in a

microprocessor circuit 24 connected to a display 25.

The radiation in question is not necessarily ultrasound.
Alternatively, it may be an electromagnetic radiation, such
as light or a soft isotopic radiation when heavy metals

are to be measured.

It is important that the measuring value is compared with
the reference value provided at the end of the cleaning
process because said comparing turned out to provide

sufficiently good measuring results.

The measuring method is in particular used for measuring
the dry-matter percentage in sludge by means of infrared
light. The method can, however, also be used for other

measurings of parameter values of a fluid.

According to another embodiment, the light used is infrared
and ultraviolet light. The ultraviolet light is attenuated
in response to the amount of organic matter (BOD,COD).
Statistically it turned out in addition, that the ratio
of infrared to ultraviolet damping is related to the amount
of organic matter. Accordingly, a measuring of the attenua-
tion of wultraviolet 1light relative to infrared light
results in the percentage of organic matter in for instance

sludge.

The radiation source for emission of both ultraviolet and
infrared light may for instance be a halogen or a xenon
lamp. The receiving side is provided with a separate
detector for infrared light and separate detector for
ultraviolet light. The radiation source may be adapted to

pulsed operation.
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of a fluid, such as the dry-matcer percentage in slurry
or another industrial product, and whereby said fluid is
subjected to a measuring system comprising a radiation
source and a radiation detector Placed opposite one ano-
ther, the measuring signals being processed in an evalua-
tion circuit, wherafter the results of the evaluation are
displayed on display means, ¢ h ar acterised
in that the radiation source and the radiation detector

are mounted on a forked support immersible in the fluid
in question.

2. A method as claimed in claim 1, ¢ h a r a ¢ ter-
i s ed in that the measuring signal is subjected to a
simultaneous/following calibration, the source and the

detector being subjected to a rinsing.

3. A method as claimed in claim 1 or 2, charac

terised by the radiation being light.

4, & method as claimed in claim 3, character-

i s ed by the radiation being infrared light.

5. A method as claimed in claim 3, character-

| =

s e d by the radiation being ultraviolet light.

6. A method as claimed in claims & and 5, charae-
terised by measuring the ratio of the transmission
of ultraviolet light to infrared light so as to determine

the percentage of organic matter.

7. A method as claimed in claims &4 to 6, c h a r a c-
t er i s e d in that the light source emitting both

ultraviolet and infrared light being a halogen or xenon

lamp.

=3
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8. A method as claimed in any of the preceding claims,

characterised by using a pulsed radiation.
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AMENDED CLATMS
[received by the International Bureau
on 24 July 1991 (24.07.91):
original claims 1-3 replaced by new claim 1°
claims 4-8 renumbered as claims 2-6 (2 pages)]

1. A method of continuously determining the parameters
of a fluid, such as the dry-matter percentage in slurry
or an industrial product, and whereby said fluid is sub-
jected to a measuring system comprising a light source
and a light detector placed opposite one another, the
measuring signals being processed in an evaluation circuit,
whereafter the results of the evaluation are displayed on
display means, ¢ h a r ac teris e d in that the
light source and the light detector are mounted on a forked
support immersible in the fluid in question, and the
measuring signal is subjected to a simultaneous/following
calibration, the light source and the light detector being
subjected to a rinsing by means of a rinsing channel,
filling the entire space between the light detector and
the light source, said rinsing fluid simultaneously funct-
ioning as a reference fluid.

2. A method as claimed in claim l, character -

i s e d by the light source being an infrared light
source.

3. A method as claimed in clainm l, character

i s e d by the light source being an ultraviolet light
source.

4, A method as claimed in claims 2 and 3, charae-

terised by measuring the ratio of the transmission
of ultraviolet light to infrared light so as to determine

the percentage of organic matter.

5. A method as claimed in claim 2, 3 or 4,
characterised in that the light source emit-
ting both ultraviolet and infrared light being a halogen

or Xenon lamp.

-}
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6. A method as claimed in any of the preceding claims,
characterised by using a pulsed light radia-

tion.
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