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2 Claims. (Cl. 110-22) 

This invention relates to an improved apparatus for mix 
ing ?uids. 
The object of the invention is to provide an apparatus 

for mixing ?uids which results in intensive mixing with 
a minimum of energy dissipation. 

It is also an object of the invention to provide apparatus 
of relatively simple construction. 
Apparatus in accordance with the present invention 

comprises an assembly of a plurality of whirlers, each 
whirler being so arranged that in at least a majority of 
cases the stream of ?uid issuing therefrom rotates in a 
direction opposite to the direction of rotation of the ad 
jacent stream and the contacting boundary layers move 
in the same direction. 
Each whirler consists of a number of ?xed blades held 

in a suitable frame the blades being helical somewhat 
like the blades of a screw propeller or air screw so that 
a rotary motion is imparted to ?uid ?owing over the 
surface of the blades. 
The invention will be better understood by reference 

to the following description of two speci?c embodiments 
of the invention, which are shown more or less schemat 
ically in the accompanying drawings, in which: 

Fig. 1 represents a sectional elevation on line 1—-1 of 
Fig. 2 of a gas burner constructed and operating in accord 
ance with the invention; 

Fig. 2 represents a front end sectional view on line 
2—2 of Fig. 1 of the gas burner; and 

Fig. 3 represents an elevation partly in section of a 
modi?ed gas burner constructed and operating in accord 
ance with the invention. 

Referring to the gas burner arrangement shown in Figs. 
3 and 4 the main gas supply enters through pipe 11 and 
the air supply through pipe 12. A number of pipes 13 
provided at their outlets with whirlers 14 is attached to a 
plate 15 forming a partition between the air and fuel 
gas space of the burner. The whirlers 14 are of similar 
construction to the whirlers 6 described above, the outer 
ends of the blades being secured to the wall of tubes 13, 
while the inner ends of the blades are secured to a central 
boss. The fuel gas ?ows into the casing 16 surrounding 
tubes 13 and in between the tubes 13 and then through 
openings 17 into the combustion chamber 18. The air 
streams enter the combustion chamber at substantially 
the same point through whirlers 14, the vanes or blades of 
which are so arranged that the air stream issuing from 
each whirler rotates in a direction opposite to the direc 
tion of rotation of the adjacent stream, with the contact 
ing boundary layers moving in the same direction (see 
Fig. 2). This results in a pumping action which moves 
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the gas from the outer space 19 to the inner space 20 
and vice versa giving intimate mixing of air, fuel gas and 
burnt gases in the combustion chamber 18, thereby in 
creasing the efficiency of the burner. 

If desired, an additional or alternative fuel may be in 
troduced through pipe 21 the outlet end of which may be 
provided with whirlers 22. 
The gas burner arrangement shown in Figs. 1 and 2 

may be modi?ed as shown in Fig. 3 by the provision of 
additional fuel pipes 23 positioned within the air supply 
pipes 13 with the front ends projecting through the centre 
of whirlers 14 and the rear ends connected to an annular 
header 24 provided with a tangential feed (not shown). 
Solid fuel, such as pulversised coal, or the like, is fed into 
the pipes 23 through header 24. The rotary motion of the 
air issuing from the whirlers 14 in the pipes 13 causes in 
tensive and intimate mixing of the pulverised fuel with 
the gas issuing from openings 17 and the air thus assur 
ing e?’icient combustion of gaseous and solid fuel. The 
front ends of pipes 23 may be provided with cone spread 
ers or the interior of the pipes may be ri?ed so as to 
assist in the breaking up of the pulverised fuel as it 
emerges from the pipes 23. By reducing the diameter 
of pipes 23 the pulverised fuel may be replaced by fuel 
oil if desired. 
The burner construction described above is particularly 

suitable for burning a variety of fuels simultaneously. For 
example, blast furnace gas may be fed in through pipe 
11, coke oven gas through pipe 21 and pulverised coal 
through pipes 23 thus making maximum use of fuel from 
the various sources. 

It will be evident from the simple nature of the appa~ 
ratus described above that existing equipment can be 
readily converted to operate in accordance with the pres 
ent process. 

While the invention has been described with reference 
to a heat exchanger unit and a gas burner it may be readily 
applied to other constructions in which it is desired to 
secure intensive mixing with a minimum of energy dissipa 
tion. 

I claim: 
1. Gas burner apparatus comprising a combustion 

chamber, a gas inlet tube, a central fuel inlet tube in said 
gas inlet tube, a plurality of air inlet tubes arranged with 
in said gas inlet tube in a circular pattern around said 
central fuel inlet tube, the outlet ends of each of said 
tubes being connected to a combustion chamber, whirlers 
provided in the outlet end of each air inlet tube and the 
central fuel inlet tube, said whirlers being constructed and 
arranged so that in at least a majority of cases the stream 
of air issuing from one whirler rotates in a direction 
opposite to the direction of rotation of the adjacent air 
streams and the adjacent boundary layers move in the 
same direction and the general axial direction of the air 
streams is the same as that of the gas stream. 

2. Gas burner apparatus comprising a combustion 
chamber, a gas inlet tube, a plurality of air inlet tubes 
arranged within said gas inlet tube in a circular pattern, 
the outlet ends of the air inlet tubes and the gas inlet tube 
being connected to said combustion chamber, a whirler 
in the outlet end of each air inlet tube, said whirlers being 
constructed and arranged so that in at least a majority 
of cases the stream of air issuing from one whirler ro 
tates in a direction opposite to the direction of rotation 



of the adjacent’ air stream and the adjacent boundary 
layers move in the same direction and the general axial 
direction of the air streams is the same as that of the gas 
stream, each whirler having an opening at its center, and a 
fuel inlet pipe for solid fuel positioned within each air 
inlet tube projecting into the combustion chamber through 
the opening in the center of the Whirler positioned in the 
outlet end of the respective air inlet pipe. 
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