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FLUID FLOW INLET 

BACKGROlJNP OF THE JNVENIION 

The invention relates to a method and apparatus for preventing paniculate 

5 material from adh~ring to the inner surface of an inlet. 

Certain industries produce toxic gaseous effiuent as a result of their particular 

manufacturing or fabrication process. For example. chemical vapor deposition and 

etch processes assOclated with semiconductor fabrication utilizes highly toxic and 

pyrophoric gases..: Many of these gases go thropgh the process tool without reacting. 

10 or react to form o&er gaseous sp~ies and/or p~culate. These gases and particulate 

are then exhausted from the process tool and require treatment prior to going to the 

atmosphere. The ·emuent gases may be scrub~ed by reacting with liquid. Many times 

this reaction will c;ause particulate to fonn which is either washed away or collected 
·:. 

and removed. Typically, effiuent gases are introduced through an inlet into a chamber 

15 where jet sprays spray the gases with liquid. The gaseous material reacts with the 

liquid and many times forms a solid particulate. During the process. paniculate 

material tends to ~dhere to the inner surface of the inlet and chamber due to moisture 

which have colleeted thereon and may impede the flow of gases through the inlet and 

chamber. Variou5 methods and apparatus have been devised to prevent adherence of 

20 paniculate material to the inner surfaces of inlets and chambers. 

25 

Referrini:now to Fig. 1, a typical prior art scrubbing chamber is shown 

generally at 1. The scrubbing chamber 1 has a cylindrical chamber 2. tangential water 

intakes 3. a tangential gaseous effluent intake 4 and opening S. Water is injected 

tangentially inlo-fylindrical chamber 2. whic~ fonns a downwardly spiraling wall of 
1 . 

water along the inner surface of cylindrical chamber 2. Rings 6 serve as ledges in the 

path of the downWardly spiraling wall of water. forming curtains of water across 

gaseous effluent opening 5. Gaseous eftlueni is introduced tangentially into 

cylindrical chamber 2. The gaseous effluent diffuses through the cunains of water 

and spirals up the chamber. Particulate material in the gaseous effiuent reacts With the 

30 \lillter and is earned a~11y by the water through a funnel section 7 and outlet 8. 
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SUMMARY OE THE INVENTION 

In one embodiment. the invention relates to a method for preventing 

paniculate materi~l from adhering to an inner surface defining a passage through an 

inlet body, the inlet body having a proximal inlet end and a distal exit end. comprising 

5 the steps of fonniri~ a film of inert gas within the passage at the proximal inlet end of 

the inlet body, forming a wall of swia:ling fluid within the passage at the _distal exit end 

of the inlet body. ~d forming a solid cone of ~pid as the wall of swirling fluid exits 

the inlet body. :f ,, 
·' 

In another embodiment. the invention relates to an apparatus for preventing . . . 

1 O particulate material from adhering to an inner surface defining a passage through an 

inlet body. the inlet body having a proximal inlet end and a distal exit end, comprising 

a porous wall for forming a film of inert gas within the passage at the proximal inlet 

end of the inlet body. on outlet, circumferential reservoir and weir for forming a wall 

of swirling fluid within the passage at the distal exit end of the inlet body, which, 

IS when exiting the inlet body7 forms a solid cone of fluid. 

In yet ano~er embodiment, the invention relates to an apparatus for preventing 

particulate materi;il from adhering to an inner surface of an inlet, comprising an inlet 
,f 

body having an ~er surface defining a passage through the inlet body, a film of inert 

gas within the pas5age at a proximal inlet end of the inlet body, a wall of swirling 

:?O fluid within the ~sage at a distal exit end of the inlet body. and a solid cone of fluid 

at the exit of the inlet body. 

Advantage;; and features of the inventi~ include one or more of the foilowing . 
. , ~ 

i 

A film of inert gas along the inner surface of the proximal inlet end of the inlet and a 

wall of swirling flwd along the inner surface of the distal exit end of the inlet prevent 
I 

25 solid accumulation. A solid cone of fluid formed as the wall of swirling fluid exits the 

30 

.. 

inlet prevents backflow of moisture through the exit. Other advantages and features 

will become apparent from the following description. 

BRIEF DESCRIPTION OF THE QRAW)NGS 

Fig. I illustrates a prior an method for scrubbing effluent gases. 
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Fig. 2 illustrates an inlet according to one embodiment of the present 

invention. 

Fig. 3 illustrates a closeup view of the method and apparatus for providing a 

film of inert gas aceording to the embodiment of Fig. 2. 

5 Fig. 4 illustrates a closeup view of the method and apparatus for providing a 

wall of swirling flui~ and solid cone of fluid according to the embodiment of Fig. 2. 

DETAILED DESCRIPTION Of THE PREfERREn EMBODIMENT 

Following is a description of the preferred embodiment of the present 

l 0 invention according to Fig. 2. 

Ref ming to'. fig. 2, ail inlet is shown generally at l O. The inlet 1 O has an inlet 

body 1 s. An inner surface 16 defines a passage through the inlet body 1 s. The inlet 

body 1 S is threaded ·at an upper opening 17 so as to enable the inlet to securely engage 

an outlet 18 from. f~r example. a ~mbustion chamber (not shown). 

15 A porous w~l section 20. which may be a fritted pipe. is housed within the 

passage at a proxim8l inlet end of the inlet body IS. An outer surface 21 of porous 

wall section 20 forms an external chamber 25 with the inner surface 16 of the inlet 

body 15. A gas inblt~ 26 is connected to external chamber 2S by a conduit 27. The 

external chamber 25 receives a supply of inen gas. for example He. Ne. Ar. Kr_ Xe, 
t 

20 Nl and Rn. through: gas intake 26 and conduit 27. The inert gas passes through the 

outer surface i I of'.ihe porous wall section 20 and into the passage of inlet body 1 S, 

forming a film of inert gas 30 along an inner sur&ce 22 of porous wall section 20. 
··. 

An outlet pipe 35 is engaged within the passage at a distal exit end of inlet 

body IS. Oudet pij)e JS is secured to inlet body 15 by threading outlet pipe 35 into 

25 inlet body at threads 39. A seal 43 prevents leakage and is compressed by flange 48 

which fonns a part' of annular bracket 38. Bracket 38 attaches the inlet 10 to a 
; 

scrubbing chamber. An outer surface .36 of outlet pipe 35 fonns a circumferential 
.. 

reservoir 40 and weir 41 with inner surface 16 of inlet bodv 15. Reservoir 40 receives 
~~ ;·· .. 

a continuous injection of fluid through fluid int&ke 42 in a tangential direction so as to 

30 cause the fluid to sWirl around \\ithin reservoir 40. As more fluid is injected. the fluid 
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level within reservoir 40 rises up and over weir 41 and down outlet pipe 35. coating 
.• . . 

· an inner surface J? of oudet pipe 35 with a wafl of swirling fluid 45. 

Referring now to Fig. 3~ porous wall section 20 contains pores 23. It will be 

appreciated that pares 23 are spaced within por:ous wall section 20 so as to allow the 

S ·inert gas to pass through porous wall section 20 in an evenly distributed manner. 

Referring now to Fig. 4, the wall of swirling fluid 45 fonns a solid cone of 

fluid 50. As the wall of swirling fluid 45 exits outlet pipe JS. the swirling motion of 

the fluid causes solid cone of fluid SO to be formed. 

In operation, inlet 10 receives a flow of effluent gases through outlet 18. which 

10 may be from. for example, a CVD process chamber. Typically these effluent gases 

are heavily laden with toxic gaseous material and must be cleaned, or "scrubbed?" 

before being released into the atmosphere. Some toxic gaseous material will react 

with moisrure to ~onn paniculate material. which may adhere to inlet 10 upon contact 

with the inner surface of inlet 10. Over time. a layer of particulate material may form 
IS on the inner surface of inlet 10 and may clog inlet 10 and impede the flow of effluent 

gases. 

However. Zs can be seen· in the embodi~ent of the present invention in Fig. 2, 
1; •• 

the reactant particillate material is prevented from adhering to the inner surface of 
. . 

inlet 10 by a film of inert gas 30 and wall of swirling fluid 45. Emuent gases entering 

20 inlet 10 v.ill encolinter a film of inert gas 30 in the proximal inlet end of inlet body 15. 
,, . 

The film of inen gas 30 serves to cool the reactant particulate material and prevent 

them from adhering to the proximal inlet end of inlet body 1 S. 

As eftluent gases continue to travel through inlet 10, a wall of swirling fluid 

45 at the distal exi~ end of inlet body 15 is encountered. The wall of swirling fluid 45 

25 serves to further c:Ool the particulate material and prevent them from adhering to the 

distal exit end of inlet body 15. Particulate material that come in contact \\ith wall of 

swirling fluid 45 are washed away by the fluid. 

As effluent gases exit inlet 10. they diffuse through a solid cone of fluid 50. 

The solid con~ of fluid 50 serves to prevent stray moisture from diffusing back up 
30 inlet I 0 and into outlet 18,. preventing premature reaction of the gases with water 

vapor. -
I '· 
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It is to be ~derstood that the embodiment described above is merely 

illustrative of some: of the many specific embodiments of the present invention. and 

that other arrangements can be devised by one of ordinary skill in the art at the time 

the invention was made without departing from the scope of the invention. 
~ . 
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WHAT JS CLAIMED IS: 

1. A method for preventing paniculate material from adhering to an inner 

surface defining a passage through an inlet body, said inlet body having a proximal . . 
S. inlet end and a distal exit end. comprising the steps of: 

10 

IS 

20 

forming a film of inen gas within said passage at said proximal inlet 

end of said inlet body; 
;..: 

fori(llng a wall of swirling fluid within said passage at said distal exit 

end of said inlet body; and 

fonning a solid cone of fluid as said wall of swirling fluid exits said 

inlet body . 

. 2. The method of claim 1, wherein said step of fonning a film of inert gas 

comprises: 

supplying an inert gas into an external chamber formed by said inner 

surface of said inlet body and an outer surface of a porous wall section located at said 

proximal inlet end of said inlet body11 said inert gas passing through said outer surface 

of said porous wall section and into said passage, and forming said film of inert gas 

along an inner surface of said porous wall section. 

3. The method of claim I, wherein said step of forming a wall of swirling 

fluid comprises: ~-: ·~· 
.r . 

injecting fluid into a circumferential reservoir in said inlet body in a 

tangential direction causing said fluid lo swirl within said reservoir. and expelling said 

2S fluid into said passage to form a coating on said inner surface with a wall of swirling 

fluid. 

4. Ari apparatus for preventing paniculate material from adhering to an 

inner surface defining a passage through an inlet body~ said inlet body having a 

30 proximal inlet end and a distal exit end. comprising: 

I.\\\\~\\\~ U\I)" ~\\ 
* c 
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means for forming a film of inert gas within said passage at said 

proximal inlet end of said inlet body; 

means for forming a wall of swirling fluid "'ithin said passage at said 
·' 

distal exit end of said inlet body; and 

S means for fonning a solid cone of ftuid as said wall of swirling fluid ... 
exits said inlet body. 

. . 

S. The apparatus of claim 4, wherein said means for forming film of inert 

gas comprises: 

10 a p0rous wall section housed within said passage at said proximal inlet 
l 1 

end of said inlet ~dy; 
1 

said inner surface of said inlet body forming an external chamber with 
. . . . 

an outer surface of said porous wall scc&ion; 

said external chamber adapted to receive a supply of an inert gas into 

15 said external chamber; and 

20 

said inert gas passing through said outer surface of said porous wall 

section and into said passage, and forming said film of inert gas along an inner surface 

of said porous will section. 

6. The apparatus of cJaim 4. wherein said means for forming a wall of 

swirling tluid coP,.prises: 

ail outlet pipe engaged within said passage at said distal exit end of 

said inlet body; 

said inner surface of said inlet body forming a circumferential reservoir 

25 and weir with said outlet pipe; 

30 

'.1,,1 smd reservoir adapted to recei\re an injection of fluid in a tangential 

direction and aiuse said fluid to swirl within said reservoir. rise up and over said weir 

and down said outlet pipe. and coat an inner surface of said outlet pipe with a wall of 

swirling fluid. 

;i 

I Jlf If Hf U/fl U I 
.. 
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7. An apparatus for preventing particulate material from adhering to an 

inner surface of an inlet. com~ing: 
an inlet body having an inner surface defining a passage through said 

inlet body; 

a film of inert gas formed within said passage at a proximal inlet end of 

said inlet body; 

a wall of swirling fluid formed within said passage at a distal exit end 

of said inlet body; and 

a sc>lid cone of fluid formed as said wall of swirling ftuid exits said 

10 inlet. 

8. The apparatus of claim 7. wherein said film of inert gas is located 

along an inner s~e of a porous waU section~ 

sa(d porous wall section being housed within said passage at said 

ts proximal inlet end of said inlet body; 

20 

sald inner ~;~f said inlet body forming an external chamber with 

an outer surface of said porous wall section; and 
'' . 

said external chamber adapted to receive a supply of an inert gas. 

9. The apparatus of claim 7. wherein said wall of swirling fluid is located 

on an inner surface of an outlet pipe; .. 
said outlet pipe being engaged within said passage at said distal exit 

end of said inlet body; 

s8id outlet pipe forming a circumferential reservoir and weir with said 

25 inner surface of.said inlet body; and 

30 

Sa.id reservoir adapted to receive an inj~tion of fluid in a tangential 

direction causing said fluid to swirl within said reservoir. rise up and over said weir 

and down said <>utlet pipe, and coat an inner surface of said outlet pipe with said wall 
~' I• 

of swirling fluid. 
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