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€9 Turbulence inducing members.

&) A plastics turbulence inducing member 20 comprises

a shaft portion 22 and a pair of helical ribs 24, 26 extend-

ing radially from the shaft portion. The rib 24 has a

greater radial extent than the rib 26 and forms a close

fit with a pipe 30 for a fluid in an air conditioning sys-

tem for example, while the rib 26 stops short of the

wall of the pipe. The member 20 is thus held firmly in 30
position and increased turbulence is induced, thereby ?0 24 >
enhancing the heat exchange efficiency. | - ) )
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Turbulence inducing members

This invention relates to turbulence
inducing members for insertion into a pipe for a
fluid such as a refrigerant in various kinds of
air conditioning systems for inducing turbulence
in the flow of the fluid thereby enhancing the
heat exchange efficiency

There have been previous proposals for
turbulence inducing members, such as those made
of metal in the shape of a ribbon or in helical
form and those made of a synthetic resin which is
light in weight and easy to manufacture. French
patent no: 77.30400, for example, discluses a
plastics turbulence inducing member which is
provided with a pair of equal helical ribs and
having ils maximum outside diameter slightly
smaller than the inside diameter of thes pipe
into which it is to be inserted. Since such
a plastics turbulence inducing member is a
loose id in the fluid pipe, it vibrates with-
in the fluid pipe in the direction of fluid flow
and/or is rotated arcund its axic by the flow
of the fluid, which lecads to a disadvantageous
decrease in efficiency in the production of turbulence.

When sueh a plastics turbulence inducing member is
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used in an air conditioning system for example,
ingstalled within & room, it rattles agsinst the
inner wall of the fluid pipe due to the afore-
mentioned vibration and/or rotation, thereby
giving rise to noise. Particularly when such
an air conditioning system is operated at night,
the noise resounds throughout the room and
disturbs the occupants.

The main object of the present invention .
is to provide a plastics turbulence inducing member
which is neither vibrated nor rotated within the
fluid pipe by the flow of the fluid, thereby
preventing the generation of noise and enhancing
the turbulence inducing efficiency.

According te the present invention a
plastics Turbulence inducing member having at least
two helical ribs is characterised in that one
of the ribs has a radial extent different from
that of the other rib or ribs.

The invention will now be described in
more detail, with reference to the accompanying
drawings, in which:-

Figures 1 (A) and 1(B) are longitudinal
and crouss seclional vicws respectively illustrating
a conventional plastics burbulence inducing member
which has beun inserted into a fluid pine;

Figure 2 is & side vicw illustrating
one embodiment of a plastics turbulence inducing
member according o the pregent invention;

e
Figures 3(4) 3(B) and 3(C) are cross
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sectional viewz of the turbulence inducing member
of Figurce 2, taken along lines A - A, B - B and
¢ - C in Figure 2, respectively:

Figure 4 i a longitudinal scoctional
view illantrating the turbulence Inducing member
of Fipgure 2 inserted into a pipe; and

Figure % is a cross scctional view
11 lustrating another embodiment of turbulence
inducing member acceording to the present invention.

Figure 1 shows a conventional turbulence
inducing member 10 made of a synthetic resin and
provided with two helical ribs 12 and 14 which
are equal in radial extent. The turbulence
inducing member 10 formed by the two ribs 12 and
14 hac a maximum diameter which is slightly smaller
than the inside diameter of a pipe 16 for fluid
s0 that it may easily be inserted intc the pipe 16.
For Lhis rencon, the lturbulence inducing member 10
i vibrated in the dirvection in which the fluid
iMTows and/or rolaled around ite axis by the flow
of the fluia, with the vesult that ihe Larbulence
inducod in the fluid is reduced by the amount of
the vibroting movement and/or rotating movement
and, at the same time, the vibration and/or rotation
of the turbulence inducing member 10 allows the
member to rattle against the inner wall of the
pipe 16 te thereby make noise,

The disadvantages suffered by the
convenltional turbulence inducing member are eliminated
by the invention as will now be described with
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reference to the remaining Figures.

The turbulence inducing member 20 shown
in Fipures 2 and % comprises a shaft poriion 22
and two helical ribs 24 and 26 of different radial
extents which have curved leading end portions
2La and 26a, with pointed leading edges. The
maximum width L of the turbulence inducing member
20 at any point is smaller than the inside diameter
q§ a fluid pipe 30 to be described later. However,
the diameter of a circle P having a radius egqual
to the distance between the centre of the shaft
portion 22 amd the outermost edge of the longer
helical rib 24 s sliphlly larger thon the inside
diameter of the fluid pipe 30.

To show the shape of the turbulence
inducing member 20 more, cross secticnal views
of three portioms of the turbulence inducing
member taken at a givem pitch are illustrated in
Figures 3(4), 3(B) amd 3(C).

The tmrbulernce indus~ing member 20
casgily manufactured, though nst illustrated, by
rotatably attaching fo an extrudsr a mouthpi
having an vutlet of a shape identical with the
eress gecltiam of the turbmlence inducing member,
extruding a gynthetic reszin from the sutlet while
rotating the mouthpiece, helically twisting the
synthelic resin while iz a softened stale between
Lhe moulhpicce and o cocling vesscel by means of
the rolatlicen of the meuthpiece, passing the
synthctic resin through water in the cueling vessel,
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thereby cooling: ano levaening the aoyvite-tic regin,
and crawving the synthetic resin from the cooling
vensel. Optionally, the softoned synthetic resin
may be drawvn by rotating the synthetic resin itself
witlh the mouthpicce Nixed to the extruder,

When the turbulence inducing member 20
is iInscerted into the fluid pipe 30, the curved
leading end portion 24a of the helical rib 24
comes into contact with the inner wall of the
Lluid pipe 30 along ils helicul pitch. As the
insertion procceds, the shalft portion 22 is
substantially helically deformed within the fluid
pipe 30 as illustrated in Figure 4. Therefore,
the deformation of the shaft portion 22 urges
the curved leading end portions 24a of the rib 24
lo fercibly contact the inner wall of the fluid
pipec 350, The turbulence inducing member 20 is
thus retained fast within the fluid pipe 30
with the curved leading end portions 24a kept
in intimate contact with the inner wall of the
tluid pipe 350, Therefore, the turbulence
inducing member 20 is neither vibrated in the
direction in which the fluid flows nor rotated
about Lhe shad™t portion 22, When the turbulence
inducing member 20 has been inserted into the
fluid pipe 30, the main part of the fluid within
the pipe flows along the radially longer helical
rib 24 nnd the curved surfaces of the curved
Leading end porbions 24a. On the other hand,
parl o Lhe luid flows so as Lo ride over the

curve  leading wnd portions 20a of the radially
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shorter helical rib 26 and continues tc converge
upon and diverge from the main fluid flow.
Thererfore, turbulence is promoted in the fluid.

The turbulence inducing member just
described has two helical ribs, bul the number of
ribs is not limited to two. The turbulence
inducing member may have three or more helical ribs
at least one of which has a radial cxtent
different from thal of the remainder, An example
of a Lurbulence inducing member having threc
helical ribs 24, 26 and 28 ig illustrated in
Figure 5. ,

Since a turbulence inducing member
according to the present invention ig held fast
within the fluid pipec, it is possible to avoid
completely either vibration or rotation of the
turbulence inducing member within the fluid pipe
due to the flow of the fluid and to effectively
prevent the generation of noise due to the rattling
of the turbulence inducing member against the
inner wall of the fluid pipe, with the result
that the turbulence efficiency can be kept high.
Furthermore, since part of the fluid flow rides
over the radially shorter helical rib and continues
to converge upon and diverge from the main fluid
flow, the turbulence efficiency can be promoted
to a major extent. That is to say, the heat
exchange cfficiency can satisfactorily b=
enhanced.
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CLAIMS

I A plastbics tarbulence inducing member

for inscrtion into o pipe for inducing iurbulence
in tho lTow of flutd, cemprising o chaf{i portion
and b least Lya helica] ribo extonding: redially
From the shaft pertion, charnetericos in that one
of the ribs hag a roadiad extent diffoerent from

Lhalt «f Lhe other vily o pihes,

2. The combination ol a plastics turbulence
inducing member according to claim 1 amd a pipe

ol which the diameler is slightly less than that

ol' a circele P having o radius equal to the distance
between the centre of the shaft portion and the
outermost edge of the helical rib having the greatest

radial extent.
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FIG3 FIG3  FIG3

(A) (B) (C)
p 2% PO 2 ‘?‘)7/20 20
= 24 . > -
AT =, -
26 ’ ~ 26 04
26a o




EPO Form 1503. 03.82

D)

European Patent

0077130

Application number

EUROPEAN SEARCH REPORT

Office

EP 82 30 4794

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Category of relevant passages to claim APPLICATION (int. Cl. 3)
-—- F 15 D 1/06
A FR~-A-1 425 901 (BROWN FINTURE 1 F 28 F 13/12
COMPANY) B 01 F 5/06
*Claims point I1l; figures*
A GB-A-1 027 933 (THE ENGLISH
ELECTRIC COMPANY)
A DE-A-2 104 219 (ZIMMER AG.)
D,A} FR-A-2 404 511 (SOGEX)
TECHNICAL FIELDS
SEARCHED (int. Cl. 3)
F 15 D
F 16 L
F 28 F
B 29 B
B Ol F
The present search report has been drawn up for ali claims
Place of search Date of completion of the search Examiner
THE HAGUE 19-01-1983 VAN REETH A.L.J.
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	drawings
	search report

