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SEPARATOR FOR SEPARATING WATER FROM A WATER DROPLET 
CONTAINING FLOW OF FLUID 

FIELD AND PURPOSE OF THE INVENTION 

This inve~tion relates to a separator for separating water 

from a flow of fluid ~hat contains droplets of wate=, cf a 

5 type ccmpr~sinq at least one inclined deflec-::ing surface, 

mountad withirl a flowing path for t.he fluid, 

advantageously s~aped as a channal, in such a manner ~hat 

the droplets are sepaca~&d from the fluid when this fluid 

is deflec~ed by ~he deflecting su=face. 

10 

Sepa:ators of this t.ype are already known. Tt-.ey have 

hcweve:: a drawback water which is separated 

from ~he flow of fluid and whi~h flows along the 

defle~ting surface is again carried by the fluid along the 

15 lower edge of the surface, in particu.la.r when the fluid is 

caused to flow a~ a hi9h speed. 

'the present. invention has for its purpose to provide a 

separator cf the above def .i.ned type which remedies the 

20 above mentioned drawback of the known separators. 

To rea<:h th.e above purpose, t.he separat:n; for separa.ti!'!.g 

wat.er f:x;om a water droplet cor..ta.ining flow of fluid is 

charact.erized in that ~he deflecting surface comprises 

25 co Uec t in.q recesses connected to a!'l under-pressure space 
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in whit.:h prevails an t.mder-press:.i.r~ wit.h re speer. to ehe 

pressure i~ a fluid flowing channel. 

Accordinq to one feature of the inven~ion, the deflecting 

5 surface is formed by the surface of at least cne hollow 

10 

plate having a deflecting wall that is provided with 

t:z:·avers ing J:'!Cesses and the inside of wh.ich COl't'JT\U.ii icates 

with the under-pressure space and a devico: for collecting 

water. 

According to en advanta9eous fea1:1..lre cf the ir.venti:)n, the 

deflecting surface is formed by a plurality of inclined 

hollow plat.es, arranged so thac to be shifted the o~e with 

respect to the other, perpencicularly to the flow of 

15 fluid, with a slight overlapplng, ~n the ax.Lal direction 

of the flow of fluid, of the downstream and upstream edges 

of _two adjacent plates. 

Acccrciin9 to a not.her advantageous featu~e cf the 

20 invention, the recess is formt!!d by a longitudinal. slot. 

arranged near thQ downstream edge of a defle~ti~g surface . 

.According to still anot.h.Gr ad,rantageous featu:re of t.he 

invention, the deflect".lng surface is cove~ed ~1 t!i. a layer 

25 of hydrophilic rnateri~l fo~ avoi~inq a fcrmacion of 

droplets of water en the defleccing surface. 
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Accordir~g t.o st.ill another feat.ura of the invent.ion, the 

separator is placed at the outle~ of a hea~ exchanger, i~ 

the transition part from the flowing cutlet ·..:ith great 

cross sectional area to ~he f lowi~g sr.eath of small~r 

s area, the inclined deflecting surface being advantageously 

!ormed by portions of the transition part. 

§tU;F DESCRIPTION OP' THC: DRAW!NGS 

lo The i.rwention is now exampli.fied. with reference to the 

accompanying drawings, in which : 

Fig. 1 is a perspective and axial section of a fluid 

flowing channel fitted with a first embodiment of a 

15 sepa:ator aecordin; to the invention ; 

Fiq. 2 is an enlarqed partial perspective view of a 

deflectinq element shown at !! in Fig. l ; 

20 Fig. 3 is a view similar eo Fi~. 1 1 b11t showing the 

separators according to a second embodiment ; 

Fig. 4: is a diaqrammatic view illust.t·atinq how !:.O use the 

sepa=ator of the invention a~ ~he outlet of a hea~ 

25 exc:i.anger 
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Fig. 5 is a perspective view of a particularly 

advantaqeous em.bcdimen.t of a separatcr: acccrdi!lq tc the 

invention. ; 

5 Fig. 6 is a cross sectional view taken along line vr-vr of 

fig. s 

lG 

Fig. 7 is ~ perspective view of a deflecting plate of the 

s~parator acccrding to Fig. 5 ; and 

Fig. 8 .Ls a diagrammatic: view- l llustrating how to use the 

sepa.ri~tor accordi.nq to f'iq. S in the outlet manifold of a 

heat. exchar.qe:t. 

lS PESCRIPT!ON Of THE PREFERRED gMBOD!XENTS 

Referrin~ now to ;he drawinga and partiQ~l•~~Y ~Q iiq. l, 

referer.ce number l $hows a fluid f lowin9 channel fer a 

flow of fluid E:, and. .reference nurriber 2 shows a firs-:. 

20 embodiment of a separator for separating water droplets 

that are contained in a flow of fluid. In this first 

embodiment, the separator 2 comprises a plurality of fins 

4 arranged in a plane that is perpendicular to the £low of 

fluid E', at such a distance t.he or1e fr::)m. the other i:nat 

25 the leading e~qe 5 and the trailing edge 6 of two adjacent 
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fins are sliqhty overlapped in the direction 1:if the flow 

of fluid F. 

'l'he fins are mounted in the fluid flowing ·:hanneL l so 

s that their deflectinq face S is inclined ir1 order to 

deflect the flow of fluid. 

Ea.ch !in is shappect as a hollow body ar.d is provided, 

rela.t.Lvely na6r its down5tream edge or tr~.l..lil'\9 ~~qe 61 

10 with a slot 9 traversing tr.e wall 10, the ~xterior face of 

which forms the deflecting surface 8. '!'he .:.n'Ce.rior 11 of 

each fil'I is connected to a space {net shown) in which 

15 

there is a p~essure which Ls low~~ than tha~ prevaili~g in 

the fluid flowing channel 1. 

It will easily be understood that the water droplees 

separated from ths flow of fluid r that is deflected by 

the -clef lectinq surface s will flow alon9 this surface in 

direct.ion of the slot 9 through which they are sucked by 

20 aspiration into the interior 11 of the fin. For evacuating 

the water that has reacned the fin 4: the interior space 

of each f.1.n 4 is connected to a water colle::t.inq duct, 

provided in at lE:!ast one side wall of the fluid flowing 

channel l in which the f .ins 4 are ex1:ended and which is 

25 dia~.mag~aticaly shown at 12. 
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!t should be noted that the fins 4 are 9ro!iled fer 

red.u<:ing the loss of pressu:ce at t.he !low of f l.uid F in 

~he fluid flowinq channel 1. 

s fig. 3 shows a. second embodime~t in which the surface for 

def lectinq the flow of fluid F is the front face 14 of a 

single inclined hollow plate lS which .i.s extended to a 

predet.armined distance from tr.a lower wall of the fluid 

flowin9 char.nel l of Fiq, l. Red.:'Wardly shift.ad relati'1e 

lO to t.he plate 15, there is extended, also in an inclined 

manner but in a dirac-:ion opposite to the plate 15, a 

deflecting plate 16 so that to make a baffle therewich. 

The hollow plate 15 is, near i~s trailing edge 6, provided 

15 with a slot 17 whieh is extended on all the width of t:he 

hollow plate 15 and crosses the wall 19 of the fluid 

flowing cha~nel. In a similar manner as for ~h~ fins 4 of 

Fig. 1, the int.erior of the plate IS is connected to an 

under-press~re space, and the plate 15 is provided wit.h a 

20 duct for evacuating the water tha~ has baen accumulated in 

the plata 15 af~er havinq cravarsed the collecting slot 17. 

'the plat.e 16 has a. def lectinq su.rf ace p.rovided wii:h an 

aspira~in9 slot 18 in its downstream part and may be 

25 provided with a device 41 for recovering w.:1tar a';. its 



5 

7 

that. has been separated oy the plate 15 but not recovered 

by the slot 17, to be immediately collected by the plate 

16. The cievice 41 could essentially be formed by another 

slot. 

It is obvious that the defleet~ng surface~ S of the fins 4 

and 14 of the plate 15, insteact of having collect:.ing 

slots, may be traversed by recesses of another type, such 

as for example a plurality of holes tha.t are distributed 

10 on the sur:face. Wat:.er that flows a.lonq the surface, under 

effact of the under·p~essure, will then be sucked by 

aspiration in the interior of the .fin or of t.he plate, 

through the holes. The water rec~vering device 41 of fiq. 

3 could then be a perforated or porous area, as ch is is 

15 more detailed h~reinaf ter. 

For still improving the separatinq power of the separator, 

the def lee ting surface may be covered with d layer of 

hydrophilic material such as t.erra cot ta, that has some 

20 porosity and cari absorb water, It is even possible that 

water will come in the interior space of the fin or of the 

separating plate thanks to the porosity of their 

deflecting walls. 

25 Fig. it diagrammatically shows an advantageous use of a 

sapat<ator according to the invention 1 i.. e, a.rt arranqement 



s 
of the separa'tor at the outlet of a heat ~xchanger 25, in 

the transition part 20 from the great cross section of the 

heat e~cnanger to the comparatively small ~ross section of 

the flowing sheat.h 21. The i.nc l ir,ed d&flectin<; face could 

5 then be formed by the front :ace of the wall 23 of the 

~ransition pa=t. This ~all is hollow and is ptovided with 

water aspirat:ir.q r~cesses for aspira·c.l.ng ~he water tltat 

has been separa'ted from the iluid coming trom the he~t 

exchanger. ThE! water tha;.; has oeen wit::C.rawn f:com the 

10 fluid is then evacuated at 24. 

13 

The hydrophilic ~ater1al may also be arranged on the walls 

of the transi~ion part 20 upstraa~ the aspirating slots of 

the collector 24. 

The separator according to the invention has an advantage 

irt that it may be placed in areas havin9 a small flowing 

speed, as this is shown in Fig. 4. !t should be no~ed that 

t.h.e d.i.fference of pressure betwe~n the interior of t.h~ 

20 channel and the ex.terior may be relath·ely smal.l., far 

example of about 4 er 5 milibars. 

25 

Obviously, m.any modifications can 

def lee tors as described ar.d sh·~•m. 

for eKample be shaped as a full 

b,g made to the 

The def lec!.or! could 

body pierced with a 
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drainage channel communicating with the aspiratin9 slot.s 

or holes. 

Fig. S shows a particularly advantageotJs ambodiment of a 

s separator according to the inventlcr.. The separator, 

generally shown by reference numbe.i: 27, i.s shap~d as a 

module of a relaeively small thickness in the di~ec~~on of 

fluid flo~. As illustrated, the separator comprises a 

plurality of hollow plates 28 arranged ir. a row t:hac is 

lO perpendicular t.o t.he flowing patr,, in a p~:..-alJ.el :r.anne:c 

the one to the other and inclined with respect to the axis 

of tha path and therefore to the direction of !luid flow, 

shown by 4eh9 arrow '5·. The hollow plate$ 28 are juxtaposed 

io that the front leading edge 29 of one plate and the 

lS downstream trailing edge 30 of an adjacent plate are 

somewhat overlapped for preventing that some fluid may 

pass · through the module withou-r. striking the front 

deflecting face 31 of the plate. 

20 ~s this is particularly shown in Fig. 7, each plate 28 is 

advanta9aous.Ly f•::>rmec by a. flat tube navinq at least the 

deflect.ing front face 31 t.hat comprises a plurality of 

holes 32 that cross ehro~gh the wall of ~he ~ube and are 

regularly distributed on all t.he deflecting face 31. The 

25 distribution of the holes is re~uL!.r on this surface. '!'ha 

number of holes, their diameter and the geo!'l'.etry of thait" 
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distribution are chosen in .function cf ::he parameters of 

fluid flow and orientation of ~he tubes relaci~ely ~o 

direction of gravity. 

s The plates 2S are arranged in a frame 33 of a rectangular 

shape havlng 1.:pper and lower sides which are sh~ped as 

colle<:t.i:-:.g chamh&rs in which the flat cubes forming the 

hollow ~lates 2S cpen. The lower ch~mber, shown at. 34, 

constitu~es a ~acer collec~ing ch~mber for collecting the 

connector is shown at JS. Tr. 1 !t :-:C'.lnrai=?.c.t.P.d to t:he undP.r 

pressure source. 

Fi9. 8 shows an advantaqeo~s use of the separator 27. 

15 1hanks to its small thickness, i~ can be easily integrated 

with the manifold 37 of a heat exchanger 38 re•:e.ivir.g two 

fluids at difterent ~emperatures in 39 and 1to. 

The deflecting 3urface 31 <.Jt Fig. 7 conta:l.nln9 t.he holes 

20 32 ean be covered wi ~h a hydrophilic produc"t. The water 

extracting power of the separators 27 can thus be 

considerably increased. 

Tha adv a ntaqP. cf the em~oc.i.nent of the separator acc:orai.ng 

25 ~o Figs. 5-7 is that the flow of fluid th~t c0ntains wa~e~ 

droplets will strike the hollow plate 2S, the deflectir.q 
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faces 31 of whieh are flat. and inclined, ,,.,it:.h respect to 

the direction of flow, according t.o a predetermined ariqle, 

and tha:. the water sucked and therewith a small amount of 

air is i~itediately sueked by thQ holes 32 that are 

s un~formeously distributed on the receivin~ face, under 

ef feee of t.he ul"\der-p?:essure that prevails wit.hin the 

hollow pl4tes. Obviously, instead o! using h.ollow plates 

provided wit.h collecting holes, it could elso be possible 

to use hollow plates mad~ ot a po.roi..s material, as this 

10 has been shown in the above description. 

lS 

The so-called tubes a~e compcnP-nts that moy have any 

suitable cross section and a very diversified 

manufacturing process using any suitable type of materials 

( 
. l meta., plastics, etc.) 

brazing, gluing, etc.). 

and assembling (soldering, 
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WHAT !S CLAIMED IS 

1 ~ A separator for separating water droplets contained in 

a flow of fluid that flows in a tlowing path. 

5 ad.yanta9eously shaped as a channel, of a type comprising 

at least one inc lined deflect:.inq surface mounted wi chin 

the flowing path, so ~hat the water droplets are separated 

from the fluid when said fluid is def lect~d by said 

deflec'ting surface, said defleccing surfaee ( B, l4} 

10 comprising collecting recesses (9, 17) for coilactinq 

water that has been separated from said flow of fluid1 

whe.t"ein said recesses are connected to an under-pres sura 

space in which is maintained an under-pressure with 

respect to the pressure ·prevailing .i.n said fluid flowing 

15 channel (l). 

2 - The separator as set forth in claim l, wherein said 

de!lectinq surface is formed by a surface (14) of at leas~ 

one hollow plate ( 1.5) having a def lectir.q wall which is 

20 provided with traversing recesses and ~he interior of 

wh.ich communica. ~es with said under-pressure space and a. 

device for collecting wa~er. 

3 - Tl"1e separator as sec fort.h in claim 2, whe.cain said 

25 deflecting surface is formQd cy deflee~i~g surface~ (S) oi 

a pl~ralicy of inclined hollow plates (4) ehat are 
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arranged so that to be shif~ed the one with respect to the 

othei:, perpendicularly to the flow of fluid {FJ, with a 

slight overlappinq, in the axial direceion of che flow of 

fluid, of the traili.nq (6) anc! leading (S) edges of two 

5 adjacent. plates ( 4}. 

4 - Th~ separator as set forth ·.Ln claim 3, wh2re.in said 

deflecting plates (4) are shaped as fins of a section that 

is ~rof iled for reducing the loss of pressure of the flow 

l.O Qf fluid {F). 

15 

S - ':'he separator as set fo.rt.h irt claim l, where.in said 

recesses are formed by a slot (9, 16) made along the 

trailing ~dge of a deflecting surf4ce (8, 14/. 

6 - The separator as set forth in claim l, wherain said 

recesses are formed by a plurality cf holes distributed on 

said deflecting surface (B, 14). 

20 7 ... The separa.tor as set. forth in claim. l, wherein one 

deflect.inq surface {8, 14) is covered with a layer of 

hydrophilic material for avoiding a formation of droplets 

of water on said deflectin9 surface. 

25 8 - The s&pa.cato:c as set forth in claim l, whe.rein sa.i.d 

deflect~ng s~rface (9, 14) is a surface of a wall made of 

1i1iiiiilf 
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porous material, and said rece!ses are formed by c~pillary 

paths crossin9 said wall. 

9 - The separator as set f o~t.h in claim 1 1 wh~reti:i. the 

S separacor is placed at an outl~t of a heat exchanger {25) 

or. walls of a ·u·ansition part { 20} f:-om a flc·.o1ing outlet 

with great cross sectionnal area to a flowing sheath (22} 

of smaller cros5 section. 1 said inclined de!:.'..actin:; surface 

beinq advantageously formec by portions r23) of said 

10 transition part (20). 

10 ... '!he separator as set forth in claim .3, wherein said 

hollow i)la't.es (28) comprise. substantially flat deflectin; 

faces (31J that are inclined with respect to the flow of 

15 fluid :r) and wn~re1n said noU.ow ~latas {211) are 

juxtaposed in a sa.me plane th.a-::. is pe:rpenctic:ula:c t.o axis 

of said flo~inq path, 

ll - The separator as set forth in claim 10, wherein said 

20 pla~es (23/ are formed by flat tubes. 

ii1ii1iifii 


