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SUMMARY 

However, a problem with the configuration of the conventional 

two-fluid nozzle disclosed in PTL 1 is that, despite of the complex nozzle 

structure, the liquid to be sprayed is not sufficiently atomized, ending up 

5 spraying a liquid having a large particle size. Specifically, the liquid 

sprayed through the two-fluid nozzle disclosed in PTL 1 has a particle 

size of 50 pm or greater. The liquid sprayed having a large particle size 

as such requires time to vaporize. In other words, an object sprayed with 

the liquid gets dripping wet due to late vaporization. 

10 

	

	The present disclosure solves the conventional problem stated 

above and provide a spraying apparatus which sprays liquid which has a 

small particle size and vaporize so quickly that an object sprayed with the 

liquid does not get dripping wet. More specifically, embodiments of the 

present disclosure provide a two-fluid nozzle spraying apparatus which 

15 

	

	sprays a liquid which has a small particle size such as 10 pm or less and 

vaporizes so quickly that an object sprayed with the liquid do not get 

dripping wet. 

According to one aspect of the present disclosure, a spraying 

apparatus is provided which includes: 

20 	a spraying apparatus main body having a liquid passageway and a 

gas passageway; 

an inner lid which includes an inner lid plate, the inner lid being 

5 



disposed on a distal end of the spraying apparatus main body and 

covering an opening of the liquid passageway, the inner lid plate being 

flat; 

an outer lid which includes an outer lid plate which is flat and 

	

5 	faces the inner lid plate of the inner lid, the outer lid being disposed on 

the distal end of the spraying apparatus main body and covering the 

inner lid and an opening of the gas passageway; 

an annular member which is disposed between the inner lid and 

the outer lid and forms a gas-liquid mixing section which is a space and 

	

10 	has a disc-shaped profile; 

a flow guide plate disposed between the gas-liquid mixing section 

and the outer lid and having a through hole communicating with the 

gas-liquid mixing section; 

a liquid inlet for introducing the liquid that enters through the 

15 liquid passageway into the gas-liquid mixing section, the liquid inlet 

passing through the inner lid at least at one place in a circumferential 

direction and communicating with the gas-liquid mixing section; 

a gas inlet for introducing the gas that enters through the gas 

passageway into the gas-liquid mixing section to the liquid that entered 

20 the gas-liquid mixing section through the liquid inlet, the gas inlet 

communicating with the gas-liquid mixing section on a side portion of the 

gas-liquid mixing section between the inner lid and the outer lid; and 

a spout portion for spouting a liquid atomized by the gas and the 

5a 



liquid being mixed in the gas-liquid mixing section, the spout portion 

communicating with the gas-liquid mixing section and the through hole in 

the flow guide plate and passing through the outer lid plate of the outer 

lid. In an embodiment a spraying apparatus main body having a liquid 

5 passageway and a gas passageway; an inner lid which includes an inner 

lid plate, the inner lid being disposed on a distal end of the spraying 

apparatus main body and covering an opening of the liquid passageway, 

the inner lid plate being 

5b 
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What is claimed is: 

[Claim 1] 

A spraying apparatus comprising: 

a spraying apparatus main body having a liquid passageway and a gas 

passageway; 

an inner lid which includes an inner lid plate, the inner lid being disposed 

on a distal end of the spraying apparatus main body and covering an opening of 

the liquid passageway, the inner lid plate being flat; 

an outer lid which includes an outer lid plate which is flat and faces the 

inner lid plate of the inner lid, the outer lid being disposed on the distal end of 

the spraying apparatus main body and covering the inner lid and an opening of 

the gas passageway; 

an annular member which is disposed between the inner lid and the outer 

lid and forms a gas-liquid mixing section which is a space and has a disc-shaped 

profile; 

a flow guide plate disposed between the gas-liquid mixing section and the 

outer lid and having a through hole communicating with the gas-liquid mixing 

section; 

a liquid inlet for introducing the liquid that enters through the liquid 

passageway into the gas-liquid mixing section, the liquid inlet passing through 

the inner lid at least at one place in a circumferential direction and 

communicating with the gas-liquid mixing section; 

a gas inlet for introducing the gas that enters through the gas passageway 

into the gas-liquid mixing section to the liquid that entered the gas-liquid mixing 

section through the liquid inlet, the gas inlet communicating with the gas-liquid 

mixing section on a side portion of the gas-liquid mixing section between the 

inner lid and the outer lid; and 

a spout portion for spouting a liquid atomized by the gas and the liquid 

being mixed in the gas-liquid mixing section, the spout portion communicating 

with the gas-liquid mixing section and the through hole in the flow guide plate 

and passing through the outer lid plate of the outer lid. 
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[Claim 2] 

The spraying apparatus according to claim 1, wherein the spouting portion 

is a frustoconical gas-liquid mixed fluid inlet communicating with the outer lid 

plate of the outer lid. 

[Claim 3] 

The spraying apparatus according to claim 1 or 2, wherein the through 

hole in the flow guide plate has a serrated edge. 

[Claim 4] 

The spraying apparatus according to claim 3, wherein a tip circle of the 

serrated edge of the through hole in the flow guide plate has a diameter greater 

than or equal to a diameter of a tubular passageway in the spouting portion, and 

a root circle of the serrated edge of the through hole has a diameter less than or 

equal to half a diameter of the gas-liquid mixing section which is the disc-shaped 

profile. 

[Claim 5] 

The spraying apparatus according to claim 3, wherein a surface of at least 

one tooth included in the serrated edge of the flow guide plate in the through 

hole and a surface of the flow guide plate form a dihedral angle greater than or 

equal to 90 degrees and less than or equal to 180 degrees, the surface of the at 

least one tooth being on a gas-liquid mixing section side, the surface of the flow 

guide plate being on the gas-liquid mixing section side and demarcated by a root 

circle and a perimeter of the flow guide plate. 

[Claim 6] 

The spraying apparatus according to claim 5, wherein the dihedral angle 

is greater than or equal to 120 degrees and less than or equal to 150 degrees. 
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