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_dev1ce for carry1ng out this process.

.point, a diffusion of a IJght beam is used whlch occurs ‘when

. point of_diesel oil have heen proposed up to now. By cloud.

- properties is observed.
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The present invention concerns a process for determining
the cloud point of a gas oil or a diesel oil and it results.
partlally from the studies carr:ed out at Inst1tut d'Othque
Théor1que et Appl:quée by Jacques VULMIERE. It also concerns a

In the process covered by’ the present 1nvent1on, 11ght
is caused to pass Jnto sa1d sample and, to determxne the cloud

paraffinic crystals are formed 1n the sample, the temperature"

of which is progltsszvely lowered for th:s purpose from an’.

initial value higher than the cloud. point. ' .
Various processes and dev:ces for determ:ning the cloud

point is meant the temperature at which and below which .
crystals appear in the diesel oil, durinq its coollng.

These processes are essentially based upon the rap:d
change of the optical properties of the liquid diesel oil at
cloud point, and utilize either a depolarization phenomenon of '
an initially polarized light beam, after it has ‘through-crossed
a liquid sample in which the crystals appear,'or the diffusion
of a light beam in a sample during formation of the crystals,
the temperature of the sample be:ng, in every case, controlled
and progressively 1owered unt:l ‘the change of the optlcal

A known process and device (EP-A~0041458) use a sample
cell through-~crossed by a lum:nous flux in a given: ‘direction .
without said flux acting upon the photoelectr:c detector
associated to the cell, while the examaned sample is crystal-
free. When the crystals are formed (cloud point), the l:ght is.
scattered towards the detector wh;ch is oriented for . thxs B
purpose in a direction perpendicular to the forementioned
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direction. In the known device, there is a risk of emitting

o
3:' stray light towards the detector, even in the absence of
¥' crystals, for example by reflection effects on the walls of
T_’ the cell.

5 Another known process (FR-A-1417250) is based on the
polarisation and the depolarisation of the light, and not on
the scattering of'light, which is a phenomenon used in the
process accordlng to the present invention. ,

The present invention provides a process allow1ng a
10 rapid and accurate determination of the cloud p01nt
Th1s process presents, furthermore, the advantage of
being able to be carried out with a simple and re11able
'dev1ce, and of supply1ng results offerlng ‘a good correlat1on
_ with the v1sual method conventJOnally ut111zed. k
15 The process according to the 1nvent10n for determJning
the cloud point of a diesel o0il, in which is utilized the
scattering of light by a diesel oil sample when the'paraffiﬁic
crystals begin to form is described in claim 1. - | _
In order to reduce to practice this process, the inven-
20 tion'proposes, furthermore a device corresponding to claim 3.
The characteristics and advantages of the present
invention will become more apparent from the following des-
cription, given by way of non-limitative illustration, with
reference to the appended drawings in which:
25 - = figure 1 illustrates schematically the device a for
' carrying out the process according to the ;f

invention;
- figures 2 and 3 are two views of a cell equipping the
device according to the invention, respec-

30 tively in cross-section and in axial
section; _
- figure 4 is a partial view, on a larger scale, of
figure 3; '
N - figure 5 is a diagram 111ustrating the var:atxon of
i 35 the current supplied by the detector of the

device as a function of the temperature of :
the diesel oil in the cell. - | g
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‘axis, this hole 12 having a reduced diameter, for example 2mm,

. the structure of which is described in further detail. hereinFumm

objective 14, two w1ndows 21 and 22 hav1ng parallel faces ‘and

9( _ .__E’
s 2l

The device according to the invention is schematized in
figure 1. It comprises a light source 10, for example, a
tungsten quartz lamp, and successively, aligned on a single
axis, a diaphragm 11 comprising a central hole 12 on the said

an interferential filter 13, an objective 14 forming the image
of hole 12 on an opaque'screen 15, constituting a light trap,
and behind this screen, a large~diameter photoelectrie detec~
tor 16, adapted to supply a current I, at 17, when it receives
a luminous flux.

A cell 20 containing the diesel oil to be analyzed is
disposed between the objective 14 and the screen 15; this cell

below, comprises on the path of the llght beam 24 Jssuzng from .

wh;ch do not deflect thls beam.

When the diesel oil contained in cell 20 does not - -
compr;se crystals, all_the light issuing from the source 10,
more precisely from hole 12, is receivedland stopped by opaque .
screen 15. Detector 16, that does not receive any light,
delivers at 17 a zero or substantially zero current.

Upon the formation of crystals within the diesel oil,
the light is scattered in the zone of the cell (rays 25) and
impinges on the sensitive part of the detector 16, not masked
by the screen 15, this detector thus delivering a current I,
this latter increasing very rapidly as a function of the
decrease of temperature.

This rapid current increase allows to measure with a

sufficient accurecy, (of about 1/2°C), the temperature at

which crystals appear in the diesel 0il. The same current is
advantageously utilized for controlling the cool:ng of cell 20,
as will be seen herein-below.
Cell 20 in the embodiment represented in f:gures 2 and 3

and, partially, on a greater scale in figure 4, counsists of a
metallic body 30 having a generally cylindrical form, along
the axis of which is provided a central passage. This central
passage that crosses body 30 is'sjmmetrical with respect to
the symmetry plene of this body, which is perpendicular to the

Has Been m«n

\\Il\l\\ L[] \\\l\




N,

10

15

20

25

30

35

.:, 22 i”
5?)(,“ mfoé

axis of said body.'It comprises, starting from a central
bore 31, on either side of said bore, a succession of concen-

‘tric annular bearing surfaces 32, 34, 36, 38 that connect
bores of increasing diameters 33 35, 37. Bearing surface 38

constitutes the'external face of body 30. Figure 4 illustrates
in detail this disposition for the left-hand side of the body,
as an axial view, the same disposition heing'symmetriCaily
repeated for the right-hand side part. ' _
The innermost bearing surfaces_32 receive the circular
transparent blades 21, 22 having parallel_faces,'thatfeonsti—'
tute the windows of the cell 20, and have a diameter SIightly o

smaller than that of the bore 33. Each blade is maJnta1ned zn
ﬂiplace by -a- rzng 40, -the diameter. of whloh corresponds to,that

of\the bore 35, and which 1s housed w1th1n this bore, the

depth of wh1ch corresponds to the thlckness of the r:ng 40
turn, each ring 40 is retained by a washer 42 having a '

dlameter corresponding to that of the bore 37 and housed
thhxn ‘said bore, the internal . face of this washer 42 restlng
on the external face of the ring 40. Means are provxded for'
pushing the washer 42 against the bear:ng surface 36, for
example screws 43. _ : . _ _

The internal bores 44 and 45 of washer 42 and ring 40
respect:vely form a passage which leaves free a ma]or part of
each transparent blade 21, 22.

An annular step 46 is provzded in the. 1nterna1 face of

~ the ring 40, opposite the adjacent blade, and prov1des, on -

this face, a bearing surface 47, spaced apart from the said
blade. Sealing rings 48, 49 are disposed around these blaf

 des 21, 22 and between them and the rings 40, in order.to
provide between these blades a sealed chamber 50.

In each ring 40, are prov:ded a series of- passages 51
through-crosszng the said ring and issuing by an end on the
bearing surface 47, whereas in the internal face of washer 42
is provided an annular groove 52, forming a collector, into
which issues the other ends of the passages 51. A duct.53)
‘connected to an air source (not represented) through-crosses
the washer 42 and jssues into groove 52. By blow:ng pressu-
rized air through channel 53, air jets are prOJected ‘onto the

___;____—;_________;—,'&-
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-chamber.-'

to chamber 50, are d1sposed two Peltler elements 63 64 each

- internal water c1rcu1at1on in order to evacuate the heat or

S o
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external faces of blades 21, 22 for cleaning the same when
required. |

A channel 54 connected by a duct 55 admlttxng the d1ese1
0il to be analyzed is provided within the thickness of body 30
and issues into -chamber 50 and a passage 57 also provided in
body 30 and issuing into ‘chamber 50, substantially opposite
the previous one, is connected to a diesel oil evacuat;on
channel 58.

A thermoelectric sensor 59 is d:sposed in passage 57,
its sensitive element being placed inside chamber 50, in order
to measure the temperature of the dxesel oil in the saxd

_ 'Another sensor 60 housed zn a. bl;nd hole 61 provzded 1n;y
body 30 allows to measure the temperature of thxs body,d o
In symmetr:caly disposed housinqs of body 30-

of which is associated to a radiator 65, 66 respectlvely thh L

cold produced in the saJd elements.

Furthermore, for an 1mproved calorzfuging of the cell,
an insulating layer 70, for example polystyrene foam, is
injected between the wall of the cell and a protectave coa-
ting 71.

- The current 17 delivered by detector 16 upon the appea-
rance of clouding in the ‘diesel oil in chamber 50 is utilized
to control the thermal cycle of the Peltier elements 63, 64 .
cooling the cell 20, as well as for controlling the cycle of
evacuation of the diesel oil" from the cell once the measure-'_
ment has been carried out.

The volume of chamber 50 is very small, thereby allow1ngff”f
a rapid variation of the temperature of the diesel o:l that zt'
contains and very short measuring times to be achxeved._ '

Furthermore, the constitutlon of the cell allows to
operate with a clean optical system and to keep this system
clean. The variation of current obtained between the time at

r which no crystal is present and the time of first appearance

of said crystals is very close to a sudden non progressive
"on-off” variat1on since the obscurxty voltage (absence ¥} d
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"tatzon of the senszt;v;ty of . the detector. -An. Jnterferential

‘larly well adapted to the piloting of an installation for

a0
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crystals and light trapped by screen 15) is, for example, of
10 mV, whereas upon formation of said crystals and for a -
temperature variation of less than 1°C, this voltage increases
to, for example, 400 mV (fig 5).

For a further improved efficiency, instead of counstitu-
ting light trap 15 by a mat black screen, it is possible to
utilize a Vulmiére light trap (a reflecting cone the apex of
which is turned towards the light source) or a spherical
mirror centered upon chamber 50. Similarly,. interferential
filter 13 can be replaced by an anticalorific filter. (adapted
to stop the infra-red radiation which d:sturbs the measure- _
ments) or a coloured leter prov1d1ng a more eff1c1ent exp101-'_

f11ter can, furthermore, comblne these two effects. -

It is to be noted that the process accordlng to the _
invention is quite cons1stent w:th the visual method conven-.,ff
tionally ut111zed, which is much less accurate and the carry1ngi'
out of which requests a long time.

The process according to the invention can be part:cu-

mixing diesel oils with a view to producing a diesel oil that
meets given standard spec:f:catlon. _

It is well understood that the present invention is in
no way limited to the embodiments described and represented.
herein~above and can be modified in many respects by those
skilled in the art without departing from the scope and spirit
of the claims. ”
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- admission and evacuation pipes.

' CLAIMS

1.~ process for determining the cloud or turbidity point
of a diesel oil, in which is utilized the scattering of light
by a diesel oil sample when the paraffinic crystals begin to
form, wherein it consists in focussing on'a screen absorbing -
the whole of the jmage of a light source through a cell
containing the said diesel o0il sample ma1nta1ned at a tempe-
rature higher than the cloud point, then in progre551ve1y
jowering the temperature of the sample of the diesel-oil, in
collecting on a large surface photoelectr1c detector disposed-
behind the screen, the juminous flux defused by the sample
when the temperature of sa1d 'sample reaches cloud po1nt and in

- “observing the: ‘increase of- the current supplled by th1s detector

jn function of the: temperature decrease of. the;semple..r

2.~ Device for reducing to- pract:ce ‘the: process accord:ng

to claim 1, wherein it compr1ses a light source and, a11gned a

on a single axis, a diaphragm comprising a central hole on the :

said axis, an objective forming the image of the hole on a

light trap; and behind this screen, a large—dlameter photoelec-

tric detector jntended to deliver an electric current when ‘it
receives a light flux and, dzsposed between the ob3ect1ve and '
the screen, a cell containing a diesel o0il sample to be
analyzed, means for adjusting the temperature of this sample
being associated to the said sample.

3.~ Device according to claim 2, wherein it comprises a
filter disposed between the diaphragm and the objectlve.

" 4.- Device according to claim 3, wherezn the filter is
an anticalorific filter intended to stop the 1nfra—red radia-
tion emitted by the source.

5.- Device accord:ng to claim 4, wherein the'filter is a
coloured filter. o '

6 .- Device accord:hg’to claim 3, wherein the filter is a
filter combining the antxcalor;fzc properties and spectral
filtration properties, such as an 1nterferentia1 filter.

7.- Device accordlng to claim 6, wherein the cell
comprises in a body an internal chamber compr;szng two oppo-.
site windows formed by blades and into which issue diesel oil
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“adjusting the temperature of the sample associated to the cell .

.
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8.~ Device according to claim 7, wherein the means for

comprise thermoelectric sensors for measuring the temperature
of the diesel o0il sample to be analyzed in the chamber and for
measuring the temperature of the body of the cell, as weil.as
Peltier éffect elements equippéd'with'water Circulated'rédia-
tors. | - o ”

. 9.- Device according to claim 7, wherein air jets are
directed towards the external faces of the blades for their
possible clearing. | : o R
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