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CENTRIFUGAL PRESSURE NOZZLE 

BACKGROUND OF THE INVENTION 

a. Field of the invention 
This invention relates to an improved centrifugal 

pressure nozzle having a hollow inside space and a frus— 
to-conical orifice element and adapted for spraying the 
highly viscous ?uid in a uniformly atomized state and 
with a constant hollow cone spray pattern. 

b. Description of the prior art 
The conventional centrifugal pressure nozzle used 

for spraying the highly viscous ?uid and provided with 
a hollow inside space andd a conical ori?ce element 
had only one or two ?uid inlets to the swirl chamber 
and the ratio A/A’ of the total sectional area of the 
?uid inlets to the sectional area A’ of the swirl chamber 
amounting to 0.05 to 0.25. With such a spray nozzle, 
since the ?uid had to be sprayed under a considerablyr 
elevated pressure, the fluid encountered an increased 
frictional resistance offered by the inner wall surface of 
the spray nozzle and was necessarily disturbed in ?ow 
so that the particle sizes of the atomized ?uid were ?uc 
tuated in a rather wide range and the spray pattern was 
also disturbed. Moreover, the spray angle was not 
maintained constant on account of ?uctuations in the 
discharge coefficient of the fluid from ori?ce. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide a spray noz 
zle for spraying the highly viscous ?uid in a uniformly 
atomized state and with a constant spray pattern. 
Another object of the invention is to provide a spray 

nozzle for spraying the highly viscous ?uid with the 
minimum ?uctuations in the spray angle and under sta~ 
bilized spraying conditions. 
A further object of the invention is to provide a spray 

nozzle for spraying the highly viscous ?uid at a lower 
pressure than that used in the conventional spray noz 
zle. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a central longitudinal section showing a first 
embodiment of the spray nozzle according to the pres 
ent invention; 
FIG. 2 is a transverse section of the core element 

used in the embodiment of FIG. 1; 
FIG. 3 is an elevation showing the core and ori?ce 

elements used in the embodiment of FIG. I; and 
FIG. 4 is a central longitudinal section showing a 

modi?ed embodiment of the spray nozzle according to 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. I shows in a central longitudinal view a ?rst em 
bodiment of the spray nozzle of the present invention. 

In FIG. 1, the numeral 1 denotes one of the inlets of 
the viscous ?uid into a swirl chamber 2. Preferably, 
each inlet 1 is opened into the swirl chamber 2 tangen 
tially at one side thereof which corresponds to the 
right-hand side or left-hand side of the inlet 1 as seen 
in the ?ow direction of the ?uid in the sectional view 
of FIG. 2. In addition, the inlets 1 are disposed equian 
gularly around the rim of the vortex chamber 2. For in 
stance, when the spray nozzle has three inlets l to the 
vortex chamber 2, as shown in FIG. 2, the sides of the 
inlets 1 that run tangentially to the swirl chamber 2 
should intersect each other at an angle of 60° and, 
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2 
when the nozzle has four inlets 1, the sides as de?ned 
above should intersect each other at a right angle. Such 
an arrangement of the inlets 1 relative to the swirl 
chamber 2 facilitates the viscous ?uid to ?ow in a swirl 
through the swirl chamber 2 towards an outlet orifice 
8. According to this invention, several and preferably 
three to six inlets are provided in the above disposition. 
The sectional shape of each inlet 1 may be polygonal 
and preferably quadrilateral. but it may also be circular 
as the occasion may demand. 
The swirl chamber 2 is constituted by a frustoconical 

hollow portion and a cylindrical hollow portion contig 
uous thereto and provided at its upper rim with the 
above-mentioned ?uid inlets 1. According to one as 
pect of the present invention, the ratio A/A' of the total 
sectional area A of the vortex chamber inlets l to the 
sectional area A’ of the cylindrical hollow portion of 
the swirl chamber 2 is selected to be within the range 
of 0.5 to L0. 

In case A/A’ is 0.5 or less, as highly viscous ?uid is 
required to be sprayed at high pressure, the friction in 
side the nozzle comes to increase, resulting in that the 
spray angle is narrowed and the discharge coefficient 
becomes larger. 
Under such a situation, the spray pattern is disturbed 

in shape, and the particle sizes of the atomized ?uid 
tend to become nonuniform. On the other hand, when 
the ratio A/A' as defined above is larger than 1.0, the 
swirling action of the highly viscous ?uid in the swirl 
chamber 2 is affected adversely and thus the resulting 
spray pattern becomes unstable and deviates from the 
desired hollow conical shape. 
The ?uid passage from the swirl chamber inlets l to 

the outlet ori?ce 8 is constituted by an ori?ce element 
3 and a core element 4. The core element 4 shown in 
FIG. 3 is formed with the upper half portion of the vor— 
tex chamber, and the core element 4 in the embodi~ 
ment of FIG. 4 is solid and the inlets l as well as the 
swirl chamber 2 are formed in the orifice element 3. 
The core element 3 and the holder 5 constitute an an 
nular passage for the viscous ?uid that is communi 
cated with the spray ori?ce 8 through the ?uid inlets l. 
The core element 4 and the ori?ce element 3 are se 
cured in position in a holder 5 by a coil spring 6 re~ 
tained at its upper end by an upper nozzle element 
screwed to the holder 5 and resting at its lower end on 
the upper surface of the core element 4. The upper 
nozzle element has a threaded inlet 7 to which is 
screwed a ?uid passage, not shown, that is connected 
to a ?uid source, also not shown, that is designed to 
supply the ?uid under an elevated pressure to the spray 
nozzle. 

In the above consturction of the spray nozzle, the 
highly viscous ?uid supplied from the inlet 7 of the 
upper element ?ows through a cylindrical hollow por 
tion for mounting the spring and a frusto-conical hol 
low portion contiguous to the cylindrical hollow por 
tion. The ?uid then ?ows through several ?uid inlets I 
provided to the core element 4 or to the ori?ce element 
3 into the swirl chamber 2 where it is subjected to a 
‘swirlin g action. The ?uid is sprayed in a constant spray 
pattern from the spray orifice 8. 
According to the present invention, when spraying 

the highly viscous ?uid having a viscosity in the order 
of 200 poises, the ?uid can be sprayed at a pressure of 
5 kg/cm”, in contrast to the pressure of about 10 kglcm2 
required in case of using the conventional spray nozzle. 



3,887,137 
3 

Since the ?uid can be sprayed in this way at a rather 
low pressure, the frictional resistance offered by the 
inner surface wall of the spray nozzle may be reduced, 
thus resulting in the undisturbed ?ow of the viscous 
?uid through the spray nozzle and the constant particle 
size of the atomized fluid. 

In case of spraying the liquid variable in viscosity by 
the use of conventional nozzles the spray angle and dis 
charge coefficient vary as its viscosity varies, thereby 
making impossible obtainment of uniform spray pat 
tern. Contrary to this, when using the nozzle of the 
present invention the spray angle and discharge coeffi 
cient are stable in spite of variation in viscosity, thereby 
permitting obtainment of uniform spray pattern and 
also stabilizing the spray conditions. 

It is evident from aforesaid results, that the use of the 
nozzle of the present invention for spray-drying deter 
gent slurry, which is highly viscous and highly variable 
in viscosity, makes it possible to obtain uniform spray 
pattern, and stabilizes the conditions within the drying 
tower, thereby promoting the constant detergent parti~ 
cle of the atomized ?uid. 
What is claimed is: 
l. A spray nozzle having a swirl chamber constituted 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
by a cylindrical hollow portion contiguous to a frusto 
conical hollow portion, characterized in that several 
?uid inlets are provided so as to open in the swirl cham 
her, and the ratio A/A' of the total sectional area A of 
the ?uid inlets l to the sectional area A’ of the cylindri 
cal hollow portion of the swirl chamber 2 is in the range 
of 0.5 to 1.0. 

2. A spray nozzle as claimed in claim I wherein three 
to six ?uid inlets l are provided so as to open into the 
swirl chamber. 

3. "lhe spray nozzle as claimed in claim I wherein 
each inlet 1 is opened into the swirl chamber 2 tangen 
tially at one side thereof which corresponds to the 
right-hand side or left-hand side of the inlet as seen in 
the ?ow direction of the ?uid. 

4. The spray nozzle as claimed in claim 1 wherein the 
core element 4 is formed with the upper half of the 
swirl chamber 2 and the ?uid inlets l and the orifice el 
ement 3 is formed with the lower half of the swirl cham 
ber 2. 

5. The spray nozzle as claimed in claim 1 wherein the 
core element 4 is solid and the ori?ce element 3 is 
formed with the ?uid inlets 1 and the swirl chamber 2. 
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