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TITLE OF INVENTION: CHEMICAL SPRAYING SYSTEM AND METHOD FOR 

OPERATING SAME 

TECHNICAL FIELD 

5 [0001] 

The present disclosure relates to a chemical 

spraying system that sprays a mixed solution of a 

sanitizing solution and water as a chemical for 

sanitization or sterilization, and a method for operating 

10 the same.  

BACKGROUND ART 

[0002] 

A system for spraying a chemical is used for 

sanitization or sterilization.  

15 [0003] 

For example, PTL 1 discloses a pH controlling 

apparatus that stably controls a pH value of sterilized 

water generated by mixing carbon dioxide gas with raw 

water.  

20 [0004] 

PTL 1: JP 2010-115639 A 

[0005] 

In the conventional pH controlling apparatus 

described above, it is not assumed that bacteria are 

25 generated in the apparatus when operation thereof is 
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stopped. In a configuration in which a sanitizing solution 

and water are mixed, bacteria may propagate in water 

remaining in a water path that supplies water.  

SUMMARY OF INVENTION 

5 [0006] 

The present invention seeks to provide a 

chemical spraying system and a method for operating the 

same that can suppress propagation of bacteria in residual 

water in a path through which water passes.  

10 [0007] 

According to one aspect of the present 

disclosure, there is provided a chemical spraying system 

including: at least one two-fluid nozzle to which a gas and 

a liquid are supplied and through which the gas and the 

15 liquid are sprayed; a water supply unit that supplies water 

as the liquid to a liquid-side inlet of the at least one 

two-fluid nozzle; a sanitizing solution supply unit that 

supplies a sanitizing solution as the liquid to the liquid

side inlet of the at least one two-fluid nozzle; an air 

20 supply unit that supplies air as the gas to a gas-side 

inlet of the at least one two-fluid nozzle; a liquid mixing 

unit that mixes the water and the sanitizing solution to 

generate a mixed solution of the water and the sanitizing 

solution; a water path that supplies the water from the 

25 water supply unit to the liquid mixing unit; a sanitizing 
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solution path that supplies the sanitizing solution from 

the sanitizing solution supply unit to the liquid mixing 

unit; a mixed solution path that supplies the mixed 

solution from the liquid mixing unit to the liquid-side 

5 inlet of the at least one two-fluid nozzle; a first air 

path that supplies the air from the air supply unit to the 

gas-side inlet of the at least one two-fluid nozzle; a 

second air path that supplies the air from the air supply 

unit to the water path; an on-off valve that opens and 

10 closes the second air path; and a control unit that 

performs control such that, in a state where the water does 

not flow into the water path, the on-off valve is opened to 

supply the air from the second air path to the water path 

and the mixed solution path and thereafter supply of the 

15 air is stopped.  

[0008] 

According to another aspect of the present 

disclosure, there is provided a method for operating a 

chemical spraying system including at least one two-fluid 

20 nozzle to which a gas and a liquid are supplied and through 

which the gas and the liquid are sprayed, a water supply 

unit that supplies water as the liquid to a liquid-side 

inlet of the at least one two-fluid nozzle, a sanitizing 

solution supply unit that supplies a sanitizing solution as 

25 the liquid to the liquid-side inlet of the at least one 
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two-fluid nozzle, an air supply unit that supplies air as 

the gas to a gas-side inlet of the at least one two-fluid 

nozzle, a liquid mixing unit that mixes the water and the 

sanitizing solution to generate a mixed solution of the 

5 water and the sanitizing solution, a water path that 

supplies the water from the water supply unit to the liquid 

mixing unit, a sanitizing solution path that supplies the 

sanitizing solution from the sanitizing solution supply 

unit to the liquid mixing unit, a mixed solution path that 

10 supplies the mixed solution from the liquid mixing unit to 

the liquid-side inlet of the at least one two-fluid nozzle, 

a first air path that supplies the air from the air supply 

unit to the gas-side inlet of the at least one two-fluid 

nozzle, a second air path that supplies the air from the 

15 air supply unit to the water path, an on-off valve that 

opens and closes the second air path, and a control unit 

that performs control such that, in a state where the water 

does not flow into the water path, the on-off valve is 

opened to supply the air from the second air path to the 

20 water path and the mixed solution path and thereafter 

supply of the air is stopped, the method including: by the 

control unit, opening the on-off valve and supplying the 

air to the water path and the mixed solution path from the 

air supply unit via the second air path in a state where 

25 the water supply unit does not cause the water to flow into 
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the water path; and thereafter by the control unit, 

performing control such that supply of the air to the water 

path is stopped.  

5 [0009] 

According to the aspects of the present 

disclosure, since control is performed such that the on-off 

valve is opened to supply the air from the second air path 

to the water path in a state where the water does not flow 

10 into the water path, and thereafter, supply of the air is 

stopped, residual water in the path through which the water 

passes can be caused to flow out with the supplied air. As 

a result, it is possible to suppress propagation of 

bacteria in the residual water in the path through which 

15 the water passes. In addition, since the liquid in the 

mixing path can also be discharged, it is possible to 

suppress bacteria from propagating in the residual water in 

the mixing path regardless of the concentration of the 

sanitizing solution.  

20 BRIEF DESCRIPTION OF DRAWINGS 

[0010] 

Fig. 1 is a diagram of a chemical spraying 

system according to a first embodiment of the present 

disclosure.  

25 Fig. 2 is a partially enlarged view of a mixing 
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tank in Fig. 1.  

Fig. 3 is a diagram of a chemical spraying 

system according to a second embodiment of the present 

disclosure.  

5 DESCRIPTION OF EMBODIMENTS 

[0011] 

Hereinafter, embodiments of the present 

disclosure will be described in detail with reference to 

the drawings.  

10 [00121 

As illustrated in Fig. 1, a chemical spraying 

system according to a first embodiment of the present 

disclosure at least includes at least one two-fluid nozzle 

40, a water supply unit 41, a sanitizing solution supply 

15 unit 43, an air supply unit 42, a mixing tank 6 as an 

example of a liquid mixing unit, a water path 44, a 

sanitizing solution path 45, a mixed solution path 46, a 

first air path 47, a second air path 48, an on-off valve 49, 

and a control unit 50.  

20 [0013] 

In Fig. 1, a plurality of, for example, five 

two-fluid nozzles 40 are provided. A downstream end of the 

first air path 47 and a downstream end of the mixed 

solution path 46 are connected to each of the two-fluid 

25 nozzles 40, a gas and a liquid are supplied to each of the 
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two-fluid nozzles 40 via the first air path 47 and the 

mixed solution path 46, and each of the two-fluid nozzles 

40 sprays the gas and the liquid in a mist form. An 

example of the gas is air, and an example of the liquid is 

5 a mixed solution of water and a sanitizing solution.  

[0014] 

The water supply unit 41 is connected to an 

upstream end of the water path 44 to supply water from a 

water tank by a pump or from a water pipe to a liquid-side 

10 inlet of the two-fluid nozzle via the water path 44 and the 

mixed solution path 46.  

[0015] 

The sanitizing solution supply unit 43 supplies 

the sanitizing solution to the liquid-side inlet of the 

15 two-fluid nozzle 40. Specifically, as described later, the 

sanitizing solution is mixed with water to be a mixed 

solution, and then the mixed solution is supplied to the 

liquid-side inlet of the two-fluid nozzle 40. As an 

example, the sanitizing solution supply unit 43 includes a 

20 sanitizing solution tank 9 in which the sanitizing solution 

is held, and a sanitizing solution pump 10 that supplies 

the sanitizing solution in the sanitizing solution tank 9 

to the mixed solution path 46.  

[0016] 

25 The air supply unit 42 is connected to an 
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upstream end of the first air path 47 and supplies air to a 

gas-side inlet of the two-fluid nozzle 40 via the first air 

path 47.  

[00171 

5 The water path 44 is connected to an inflow

port side of the mixing tank 6, and the mixed solution path 

46 is connected to an outflow-port side of the mixing tank 

6. In the mixing tank 6, water flowing from the water path 

44 and the sanitizing solution are mixed to generate a 

10 mixed solution of the water and the sanitizing solution, 

and the mixed solution is caused to flow out through the 

mixed solution path 46. In Fig. 1, the mixing tank 6 is 

disposed along the vertical direction, and an inflow port 

thereof is disposed at a lower end thereof and an outflow 

15 port thereof is disposed at an upper end thereof. That -is, 

the inflow port is disposed below the outflow port in the 

direction of gravity.  

[00181 

The water path 44 is a path that supplies water 

20 from the water supply unit 41 to the mixing tank 6. A 

sanitizing solution supply solenoid valve 1 is disposed in 

the water path 44. The sanitizing solution supply solenoid 

valve 1 is disposed between the water supply unit 41 and 

the connection portion between the sanitizing solution path 

25 45 and the water path 44 in the water path 44, and is, for 
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example, a normally-closed valve. The sanitizing solution 

supply solenoid valve 1 functions as a valve for preventing 

mixture of air by being opened at the time of supplying 

water and being closed at the time of stopping supply of 

5 water.  

[0019] 

The sanitizing solution path 45 is a path that 

is connected to the sanitizing solution supply unit 43 and 

a portion between the water supply unit 41 and the mixing 

10 tank 6 in the water path 44, and supplies the sanitizing 

solution from the sanitizing solution supply unit 43 to the 

mixing tank 6 via part of the water path 44. Specifically, 

the sanitizing solution path 45 connects the tank 9 and the 

portion between the water supply unit 41 and the mixing 

15 tank 6 in the water path 44 via the sanitizing solution 

pump 10.  

[0020] 

The mixed solution path 46 is a path that 

connects the mixing tank 6 and the liquid-side inlet of the 

20 two-fluid nozzle 40, and supplies the mixed solution from 

the mixing tank 6 to the liquid-side inlet of the two-fluid 

nozzle 40.  

[0021] 

The first air path 47 is a path that supplies 

25 air from the air supply unit 42 to the gas-side inlet of 
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the two-fluid nozzle 40.  

[0022] 

The second air path 48 is a path that connects 

the vicinity of the upstream end of the first air path 47 

5 and the vicinity of the upstream end of the water path 44 

and supplies air from the air supply unit 42 to the water 

path 44.  

[0023] 

The on-off valve 49 is disposed in the second 

10 air path 48 and opens and closes the second air path 48.  

[0024] 

In a state where water does not flow into the 

water path 44, the control unit 50 performs control such 

that the on-off valve 49 is opened to supply air from the 

15 second air path 48 to the water path 44 and the mixed 

solution path 46, and thereafter supply of the air is 

stopped. The air supplied to the second air path 48 enters 

the water path 44 and enters a bypass path 52 as described 

later. The control unit 50 controls opening and closing of 

20 the on-off valve 49, and also controls supply from the 

water supply unit 41 such that a state where water does not 

flow into the water path 44 is achieved. Here, the state 

where water does not flow into means not stop of water 

supply, but, for example, a state where a pressure of water 

25 supply is made lower than a pressure of air supply so that 
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water does not flow into the water path 44, instead of 

water supply stop.  

[0025] 

Furthermore, the control unit 50 can perform a 

5 desired operation by controlling operations of the water 

supply unit 41, the sanitizing solution supply unit 43, the 

air supply unit 42, and the on-off valve 49.  

[00261 

The chemical spraying system may further 

10 include the bypass path 52 and a switching mechanism.  

[0027] 

That is, the bypass path 52 is connected, from 

the water path 44, to the mixed solution path 46 without 

passing through the mixing tank 6.  

15 [0028] 

As an example, the switching mechanism that 

switches between the bypass path 52 and the water path 44 

includes a bypass solenoid valve 3, which is an on-off 

valve, and the sanitizing solution supply solenoid valve 1, 

20 and operations of them are controlled by the control unit 

50. The switching mechanism only needs to have a function 

of switching to either the bypass path 52 or the water path 

44, and an example thereof is a three-way valve or an on

off valve on the path. Here, upon switching to the bypass 

25 path 52, the bypass solenoid valve 3 is opened and the 
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sanitizing solution supply solenoid valve 1 is closed.  

Upon switching to the water path 44, the bypass solenoid 

valve 3 is closed and the sanitizing solution supply 

solenoid valve 1 is opened. Switching can be controlled by 

5 the control unit 50.  

[00291 

The control unit 50 supplies the sanitizing 

solution to the mixing tank 6, opens the on-off valve 49 

after stopping water supply to the water path 44, switches 

10 the water path 44 to the bypass path 52 by the bypass 

solenoid valve 3 and the sanitizing solution supply 

solenoid valve 1 of the switching mechanism, supplies air 

to the bypass path 52 via the second air path 48, and stops 

supply of the air.  

15 [00301 

As a result, at least the liquid remaining in 

the water path 44 on the upstream side of the connection 

portion between the water path 44 and the bypass path 52 is 

discharged to the nozzle side by the supplied air, and 

20 propagation of bacteria in the remaining liquid can be 

suppressed. Furthermore, also the liquid remaining in the 

mixed solution path 46 on the downstream side of the 

connection portion between the bypass path 52 and the mixed 

solution path 46 is discharged to the nozzle side by the 

25 supplied air, and propagation of bacteria in the remaining 
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liquid can be suppressed regardless of the concentration of 

the sanitizing solution.  

[0031] 

The chemical spraying system may further 

5 include the following configuration, and the chemical 

spraying system can more smoothly perform a spraying 

operation by including the following configuration.  

[0032] 

A three-way valve 2 is disposed in the mixed 

10 solution path 46 on the outflow-port side of the mixing 

tank 6 and functions as a valve for measuring the 

concentration of spray water.  

[0033] 

A check valve 4 is disposed on the downstream 

15 side of the bypass solenoid valve 3 of the bypass path 52 

and is a valve for preventing backflow during normal 

driving.  

[0034] 

A check valve 5 is disposed on the downstream 

20 side of the three-way valve 2 in the mixed solution path 46, 

and is a valve for preventing backflow of air at the time 

of stop.  

[0035] 

A drain valve 7 is a valve for draining that is 

25 connected to the inflow-port side on the lower part of the 
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mixing tank 6 and discharges the liquid in the mixing tank 

6.  

[00361 

A float sensor 8 is a sensor that is disposed 

5 in a lower portion of the sanitizing solution tank 9 

disposed along the vertical direction and detects the 

remaining amount of the sanitizing solution in the 

sanitizing solution tank 9. A detection result of the 

float sensor 8 is input to the sanitizing solution pump 10 

10 and driving of the sanitizing solution pump 10 is stopped 

when the detection result becomes a predetermined remaining 

amount or less.  

[0037] 

A check valve 11 is disposed in the sanitizing 

15 solution path 45 and is a valve for preventing backflow of 

water from the water path 44.  

[00381 

The mixing tank 6 will be described below.  

[0039] 

20 The sanitizing solution pump 10 is a metering 

pump, and intermittently supplies the sanitizing solution 

to the sanitizing solution path 45 and thus to the water 

path 44. Then, the concentration of the sanitizing 

solution becomes non-uniform in the water path 44. In 

25 order to prevent this, the mixing tank 6 is provided 
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between the sanitizing solution pump 10 and the nozzle 40 

to alleviate concentration fluctuation of the sanitizing 

solution.  

[0040] 

5 That is, in a case where the sanitizing 

solution is injected into the water path 44 by using a 

diaphragm metering pump as an example of the sanitizing 

solution pump 10, the sanitizing solution is intermittently 

injected into the water path 44 through which water flows 

10 due to the characteristics of the sanitizing solution pump 

10. Therefore, there has been an issue that the 

concentration of the sanitizing solution varies on a pipe 

path of the water path 44.  

[0041] 

15 Therefore, in order to solve this issue, as 

illustrated in Fig. 2, a pipe or a tank having an inner 

diameter larger than at least the pipe inner diameter of 

the water path 44, that is, the mixing tank 6 is provided 

on the downstream side of the connection portion between 

20 the sanitizing solution path 45 from the sanitizing 

solution pump 10 and the water path 44.  

[0042] 

With such a configuration, when a diluted 

liquid having a non-uniform concentration distribution 

25 flows into the mixing tank 6 having an inner diameter 
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larger than the inner diameter of the water path 44, a flow 

path rapidly expands in the mixing tank 6. At this time, 

the inflow fluid is diffused by a negative pressure space 

6b formed in an outer peripheral portion in the vicinity of 

5 an inflow port 6a of the mixing tank 6 whose inner diameter 

is larger than the inner diameter of the water path 44.  

That is, since the vicinity of the inflow port of the 

mixing tank 6 is bent in an L shape instead of a gentle 

inclined surface, the negative pressure space 6b is created 

10 at an edge in the vicinity of the inflow port of the mixing 

tank 6 due to a sharp change from the pipe inner diameter 

of the water path 44 to the tank inner diameter, and flow 

of the fluid is disturbed and the liquid is diffused. In 

addition, since the inner diameter of the mixing tank 6 is 

15 large, in-pipe flow velocity decreases, and a spot where a 

portion with high concentration and a portion with low 

concentration are mixed is generated. Due to these actions, 

the concentration of the sanitizing solution is made 

uniform in the mixing tank 6. As a result, the above

20 described issue can be solved, and the chemical 

concentration of a mist sprayed from the nozzle 40 can be 

made constant.  

[00431 

Here, larger than the pipe inner diameter of 

25 the water path 44 means that for example, the mixing tank 6 
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having an inner diameter of about two to ten times the pipe 

inner diameter of the water path 44 is practically 

preferable. This is because there is a possibility that 

mixing of water and the sanitizing solution is not 

5 sufficient in the case of being less than twice the pipe 

inner diameter of the water path 44. This is also because 

the mixing tank 6 becomes excessively large if the inner 

diameter of the mixing tank 6 exceeds ten times the pipe 

inner diameter of the water path 44.  

10 [00441 

According to the above-described configuration, 

operation is performed as follows by operation control by 

the control unit 50.  

[0045] 

15 First, a spraying operation will be described.  

[0046] 

In a state where the on-off valve 49 is closed, 

air is supplied from the air supply unit 42 to the gas-side 

inlet of the two-fluid nozzle 40 via the first air path 47.  

20 [0047] 

At the same time, water is supplied from the 

water supply unit 41 to the liquid-side inlet of the two

fluid nozzle 40. At this time, water is supplied from the 

water supply unit 41 to the water path 44 (see arrows Al 

25 and A2 in Fig. 1), passes through the mixing tank 6, and is 
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supplied from the mixed solution path 46 to the liquid-side 

inlet of the two-fluid nozzle.  

[00481 

Furthermore, at the same time, the sanitizing 

5 solution is supplied from the sanitizing solution tank 9 to 

the water path 44 via the sanitizing solution path 45 by 

driving the sanitizing solution pump 10, and then water and 

the sanitizing solution are mixed in the mixing tank 6 to 

generate the mixed solution. Thereafter, the mixed 

10 solution is supplied to the liquid-side inlet of the two

fluid nozzle 40 via the mixed solution path 46 (see arrows 

A3 and A4 in Fig. 1).  

[0049] 

In each two-fluid nozzle 40, air and the mixed 

15 solution form a mist and the mist is sprayed.  

[00501 

Next, operation of discharging the residual 

water will be described.  

[0051] 

20 First, water supply from the water supply unit 

41 is stopped. Instead of stopping the water supply, the 

pressure of the water supply may be made lower than the 

pressure of air supply so that water does not flow into the 

water path 44.  

25 [0052] 
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Next, the on-off valve 49 is opened, and the 

water path 44 is switched to the bypass path 52 by the 

bypass solenoid valve 3 and the sanitizing solution supply 

solenoid valve 1 of the switching mechanism. As a result, 

5 air is supplied from the air supply unit 42 to the bypass 

path 52 via the second air path 48 and part of the water 

path 44 (see arrows B1, B2, and B3 in Fig. 1). The air 

supplied to the bypass path 52 enters the mixed solution 

path 46 (see arrow B4 in Fig. 1), and is sprayed or 

10 discharged from the nozzle 40. As a result, the residual 

water that existed in the path through which the air flowed 

is discharged from the path. Thereafter, supply of air 

from the air supply unit 42 is stopped.  

[0053] 

15 According to the first embodiment, at the time 

of stopping the water supply, the residual water that 

existed in the path through which the air flowed and the 

water passes, for example, the liquid remaining in the 

water path 44 on the upstream side of the connection 

20 portion between the water path 44 and the bypass path 52 is 

discharged to the nozzle side by the supplied air, and 

propagation of bacteria in the residual liquid can be 

suppressed. Furthermore, also the liquid remaining in the 

mixed solution path 46 on the downstream side of the 

25 connection portion between the bypass path 52 and the mixed 
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solution path 46 is discharged.to the nozzle side by the 

supplied air, and propagation of bacteria in the remaining 

liquid can be suppressed regardless of the concentration of 

the sanitizing solution. In addition, the path volume of 

5 the path not passing through the bypass path 52 (main path), 

that is, the path from input of the sanitizing solution to 

the connection portion between the mixed solution path 46 

and the bypass path 52 through the mixing tank 6 is larger 

than the path volume of the bypass path 52. Therefore, 

10 there is an effect that the path passing through the bypass 

path 52 wastes less liquid when the liquid in the path is 

discharged by the air supply at the time of stopping the 

water supply. In addition, since the flow rate of spray 

from the nozzle 50 is substantially constant, if the path 

15 volume of the path through which the air passes when the 

water supply is stopped is small, discharge time of the 

liquid in the path can be shortened. Therefore, if the 

pipe inner diameter of the bypass path 52 is made smaller 

than the pipe inner diameter of the main path, the time 

20 required for liquid discharge can be reduced.  

[0054] 

In addition, since the mixing tank 6 is 

disposed along the vertical direction and the outflow port 

is disposed at the upper end thereof, air is less likely to 

25 remain in the mixing tank 6 from which air is more easily 

20



extracted, and it is possible to make it harder for 

bacteria to propagate.  

[0055] 

Note that the present disclosure is not limited 

5 to the above-described embodiment, and can be implemented 

in various other aspects.  

[0056] 

For example, as illustrated in Fig. 3, a 

chemical spraying system according to a second embodiment 

10 is different from that according to the first embodiment in 

that there is no bypass path 52, an inflow port of a mixing 

tank 6 disposed along the vertical direction is disposed at 

an upper end thereof, an outflow port of the mixing tank 6 

is disposed at a lower end thereof, and residual water in 

15 the mixing tank 6 can be discharged. That is, the inflow 

port of the mixing tank 6 is disposed above the outflow 

port in the direction of gravity.  

[0057] 

Here, the length of the mixing tank 6 is 

20 practically preferably, for example, twice or more and ten 

times or less the pipe inner diameter of a water path 44.  

This is because there is a possibility that mixing of water 

and a sanitizing solution is not sufficient if the length 

of the mixing tank 6 is less than twice the pipe inner 

25 diameter of the water path 44. In addition, if the length 
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of the mixing tank 6 exceeds ten times the pipe inner 

diameter of the water path 44, it takes too much time to 

supply air to remove the residual water.  

[0058] 

5 According to the above-described configuration, 

operation is performed as follows by operation control by 

the control unit 50.  

[0059] 

First, a spraying operation will be described.  

10 [0060] 

In a state where the on-off valve 49 is closed, 

air is supplied from the air supply unit 42 to the gas-side 

inlet of the two-fluid nozzle 40 via the first air path 47.  

[0061] 

15 At the same time, water is supplied from the 

water supply unit 41 to the liquid-side inlet of the two

fluid nozzle 40. At this time, the water is supplied from 

the water supply unit 41 to the water path 44 (see arrow Dl 

in Fig. 3), passes through the mixing tank 6, and is 

20 supplied from a mixed solution path 46 to the liquid-side 

inlet of the two-fluid nozzle (see arrow D2 in Fig. 3).  

[0062] 

Furthermore, at the same time, the sanitizing 

solution is supplied from the sanitizing solution tank 9 to 

25 the water path 44 via the sanitizing solution path 45 by 
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driving the sanitizing solution pump 10, and then water and 

the sanitizing solution are mixed in the mixing tank 6 to 

generate the mixed solution. Thereafter, the mixed 

solution is supplied to the liquid-side inlet of the two

5 fluid nozzle 40 via the mixed solution path 46 (see arrow 

D2 in Fig. 3).  

[0063] 

In each two-fluid nozzle 40, air and the mixed 

solution form a mist and the mist is sprayed.  

10 [0064] 

Next, operation of discharging the residual 

water will be described.  

[0065] 

First, water supply from the water supply unit 

15 41 is stopped. Instead of stopping the water supply, the 

pressure of the water supply may be made lower than the 

pressure of air supply so that water does not flow into the 

water path 44.  

[0066] 

20 Next, the on-off valve 49 is opened, and air is 

supplied from the air supply unit 42 to the mixing tank 6 

through the inflow port at the upper end via the second air 

path 48 and the water path 44 (see arrows Cl, C2, and C3 in 

Fig. 3). The air supplied to the mixing tank 6 is 

25 discharged from the outflow port at the lower end of the 
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mixing tank 6 and enters the mixed solution path 46 (see 

arrow C4 in Fig. 3). Thereafter, the air reaches the 

nozzle 40 from the mixed solution path 46 (see arrow C5 in 

Fig. 3), and is sprayed or discharged from the nozzle 40.  

5 As a result, the residual water that existed in the paths 

through which the air flowed and in the mixing tank 6 is 

discharged from the paths and the mixing tank 6.  

Thereafter, supply of air from the air supply unit 42 is 

stopped.  

10 [0067] 

According to the second embodiment, a residual 

liquid that existed in the paths 44 and 46 through which 

the air flowed and the water passes and in the mixing tank 

6 is discharged to the nozzle side by the supplied air, and 

15 propagation of bacteria in the residual liquid can be 

suppressed.  

[00681 

Note that in each of the embodiments, the 

sanitizing solution supply solenoid valve 1 may be disposed 

20 on the downstream side of the check valve 5 on the 

downstream side of the mixing tank 6 instead of being 

disposed on the upstream side of the mixing tank 6.  

[00691 

Note that by appropriately combining arbitrary 

25 embodiments or modified examples among the various 
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embodiments or modified examples described above, the 

effects of the respective embodiments or modified examples 

can be achieved. In addition, combinations of embodiments, 

combinations of working examples, or combinations of an 

5 embodiment and a working example are possible, and 

combinations of features in different embodiments or 

working examples are also possible.  

Although the present disclosure has been fully 

described in connection with preferred embodiments with 

10 reference to the accompanying drawings, various changes and 

modifications will be apparent to those skilled in the art.  

Such changes and modifications are to be understood as 

being included within the scope of the present disclosure 

as set forth in the appended claims.  

15 INDUSTRIAL APPLICABILITY 

[0070] 

The chemical spraying system and the method for 

operating the same according to the present disclosure can 

prevent bacteria from propagating in residual water in the 

20 paths through which water passes, and are useful for 

spraying a mixed solution of a sanitizing solution and 

water as a chemical for sanitization or sterilization.  

REFERENCE SIGNS LIST 

[0071] 

25 1. sanitizing solution supply solenoid valve 
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2. three-way valve 

3. bypass solenoid valve 

4. check valve 

5. check valve 

5 6. mixing tank 

6a. inflow port 

6b. negative pressure space 

7. drain valve 

8. float sensor 

10 9. sanitizing solution tank 

10. sanitizing solution pump 

11. check valve 

40. two-fluid nozzle 

41. water supply unit 

15 42. air supply unit 

43. sanitizing solution supply unit 

44. water path 

45. sanitizing solution path 

46. mixed solution path 

20 47. first air path 

48. second air path 

49. on-off valve 

50. control unit 

Al, A2, A3, A4. liquid flow during liquid supply 

25 B1, B2, B3, B4. air flow when liquid supply is 
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stopped 

Cl, C2, C3, C4, C5. air flow when liquid supply is 

stopped 

Dl, D2. liquid flow during liquid supply 

5 

[0072] 

The reference in this specification to any 

prior publication (or information derived from it), or to 

any matter which is known, is not, and should not be taken 

10 as an acknowledgment or admission or any form of suggestion 

that that prior publication (or information derived from 

it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this 

specification relates.  

15 [0073] 

Throughout this specification and the claims 

which follow, unless the context requires otherwise, the 

word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of 

20 a stated integer or step or group of integers or steps but 

not the exclusion of any other integer or step or group of 

integers or steps.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A chemical spraying system comprising: 

at least one two-fluid nozzle to which a gas 

5 and a liquid are supplied and through which the gas and the 

liquid are sprayed; 

a water supply unit that supplies water as the 

liquid to a liquid-side inlet of the at least one two-fluid 

nozzle; 

10 a sanitizing solution supply unit that supplies 

a sanitizing solution as the liquid to the liquid-side 

inlet of the at least one two-fluid nozzle; 

an air supply unit that supplies air as the gas 

to a gas-side inlet of the at least one two-fluid nozzle; 

15 a liquid mixing unit that mixes the water and 

the sanitizing solution to generate a mixed solution of the 

water and the sanitizing solution; 

a water path that supplies the water from the 

water supply unit to the liquid mixing unit; 

20 a sanitizing solution path that supplies the 

sanitizing solution from the sanitizing solution supply 

unit to the liquid mixing unit; 

a mixed solution path that supplies the mixed 

solution from the liquid mixing unit to the liquid-side 

25 inlet of the at least one two-fluid nozzle; 
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a first air path that supplies the air from the 

air supply unit to the gas-side inlet of the at least one 

two-fluid nozzle; 

a second air path that supplies the air from 

5 the air supply unit to the water path; 

an on-off valve that opens and closes the 

second air path; and 

a control unit that performs control such that, 

in a state where the water does not flow into the water 

10 path, the on-off valve is opened to supply the air from the 

second air path to the water path and the mixed solution 

path and thereafter supply of the air is stopped.  

2. The chemical spraying system according to 

15 claim 1, wherein an inflow port of the liquid mixing unit 

is disposed above an outflow port of the liquid mixing unit 

in a direction of gravity.  

3. The chemical spraying system according to 

20 claim 1, wherein an inflow port of the liquid mixing unit 

is disposed below an outflow port of the liquid mixing unit 

in a direction of gravity.  

4. The chemical spraying system according to 

25 claim 1 or 3 further comprising: 
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a bypass path that is connected, from the water 

path, to the mixed solution path without passing through 

the liquid mixing unit; and 

a switching mechanism that switches between the 

5 bypass path and the water path, 

wherein the control unit supplies the 

sanitizing solution to the liquid mixing unit, and, in a 

state where the water does not flow into the water path, 

opens the on-off valve and causes the switching mechanism 

10 to switch over from the water path to the bypass path to 

supply the air to the mixed solution path via the second 

air path, the water path, and the bypass path but not via 

the liquid mixing unit, and stops supply of the air.  

15 5. The chemical spraying system according to 

any one of claims 1 to 4, wherein the liquid mixing unit is 

a pipe or a mixing tank having an inner diameter larger 

than a pipe inner diameter of the water path connected to 

the inflow port of the liquid mixing unit.  

20 

6. A method for operating a chemical spraying 

system including 

at least one two-fluid nozzle to which a 

gas and a liquid are supplied and through which the gas and 

25 the liquid are sprayed, 
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a water supply unit that supplies water 

as the liquid to a liquid-side inlet of the at least one 

two-fluid nozzle, 

a sanitizing solution supply unit that 

5 supplies a sanitizing solution as the liquid to the liquid

side inlet of the at least one two-fluid nozzle, 

an air supply unit that supplies air as 

the gas to a gas-side inlet of the at least one two-fluid 

nozzle, 

10 a liquid mixing unit that mixes the water 

and the sanitizing solution to generate a mixed solution of 

the water and the sanitizing solution, 

a water path that supplies the water from 

the water supply unit to the liquid mixing unit, 

15 a sanitizing solution path that supplies 

the sanitizing solution from the sanitizing solution supply 

unit to the liquid mixing unit, 

a mixed solution path that supplies the 

mixed solution from the liquid mixing unit to the liquid

20 side inlet of the at least one two-fluid nozzle, 

a first air path that supplies the air 

from the air supply unit to the gas-side inlet of the at 

least one two-fluid nozzle, 

a second air path that supplies the air 

25 from the air supply unit to the water path, 
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an on-off valve that opens and closes the 

second air path, and 

a control unit that performs control such 

that, in a state where the water does not flow into the 

5 water path, the on-off valve is opened to supply the air 

from the second air path to the water path and the mixed 

solution path and thereafter supply of the air is stopped, 

the method comprising: 

by the control unit, opening the on-off valve 

10 and supplying the air to the water path and the mixed 

solution path from the air supply unit via the second air 

path in a state where the water supply unit does not cause 

the water to flow into the water path; and thereafter 

by the control unit, controlling the supply of 

15 the air to the water path to be stopped.  

7. The method for operating the chemical 

spraying system according claim 6, the chemical spraying 

system further including 

20 a bypass path that is connected, from the 

water path, to the mixed solution path without passing 

through the liquid mixing unit, and 

a switching mechanism that switches 

between the bypass path and the water path, 

25 the method further comprising: 
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by the control unit, supplying the sanitizing 

solution to the liquid mixing unit; 

by the control unit, opening the on-off valve 

and causing the switching mechanism to switch over from the 

5 water path to the bypass path to supply the air from the 

air supply unit to the mixed solution path via the second 

air path, the water path, and the bypass path but not via 

the liquid mixing unit in a state where the water does not 

flow from the water supply unit into the water path; and 

10 thereafter 

by the control unit, stopping the supply of the 

air to the water path.  
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Fig. 3
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