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Description 

Title of the Invention: BLADE-DRIVEN MICRO-PULVERIZATION UNIT 

 

Technical Field 

[1] The present invention relates to a micro pulverization unit(micro slash unit), and 

more specifically, to a blade-driven micro pulverization unit that is capable of pulverizing 

microorganisms contained in ballast water, while being disposed in a ballast water treatment 

device for purifying the ballast water to be filled in ballast tanks of a ship, thereby satisfying 

the environmental regulations for the ballast water discharge from the ship. 

Background Art 

[2] Generally, a plurality of ballast tanks are disposed in a ship to fill sea water supplied 

from sea chests therein. 

[3] The ballast tanks are located on the bottom or left and right sides of a body of the 

ship and thus adjusted in the amounts of ballast water (sea water) filled therein so that they 

serve to lower the center of gravity of the ship and control the left and right balance of the 

ship in consideration of the weights of objects loaded in the ship, thereby enabling the ship to 

stably sail. 

[4] When the ship enters a port of another country, however, the ballast water (sea 

water) filled in the ballast tanks has to be discharged to the outside from the ship, and in this 

case, harmful microorganisms, planktons, germs, bacteria, etc. contained in the ballast water 

are discharged together with the ballast water, thereby disturbing the native ecosystem around 

the sea area to cause ocean pollution. 

[5] To prevent the ocean pollution caused by the ballast water discharge, accordingly, 

environmental regulations for the ballast water discharge are suggested in many countries in 

the world, and International Maritime Organization (IMO) requires the installation for a 
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ballast water treatment device for removing harmful marine organisms from ballast water 

before the ballast water is discharged on ports and open sea. 

[6] Accordingly, a ballast water treatment system (BWTS) for purifying the ballast 

water is mounted on the ship to satisfy the regulations for ballast water discharge. 

[7] Hereinafter, a conventional ballast water treatment system will be explained with 

reference to FIG. 1. 

[8] FIG. 1 is a schematic diagram showing a general ballast water treatment system. 

[9] As shown, the general ballast water treatment system is adapted to purify the sea 

water supplied from a sea chest 100 to a ballast tank 300 and includes a ballast water 

treatment device 200. 

[10] Accordingly, the sea water introduced from the sea chest 100 through a ballast pump 

is purified through the ballast water treatment device 200 and then filled in the ballast tank 

300. 

[11] In this case, the ballast water treatment device 200 includes a physical treatment part 

210 for removing harmful microorganisms or planktons contained in the sea water, a 

chemical treatment part 220 for disinfecting the harmful microorganisms or planktons, and a 

neutralizing treatment part 230 for neutralizing the ballast water upon the discharge of the 

ballast water to the outside from the ship. 

[12] The physical treatment part 210 serves to physically filter the microorganisms, and 

the chemical treatment part 220 to disinfect the harmful microorganisms or planktons using a 

disinfectant such as hypochlorite (NaClO) having disinfecting effectiveness. 

[13] In addition thereto, the ballast water treatment device 200 disinfects the harmful 

microorganisms contained in the ballast water using equipment with a large amount of power 

consumed, such as an electrolysis device, an ultraviolet ray (UV) disinfection device, or an 

ozone disinfection device, and the like. 
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[14] In this case, the conventional physical treatment part 210 filters the ballast water 

using a filtering member. 

[15] The conventional filtering member used in the physical treatment part 210 is formed 

of a filter element having a structure of a mesh or disc with a plurality of fine pores or gaps, 

and the pores or gaps have the sizes of about 50 to 100  

[16] Accordingly, the filtering member filters and removes the microorganisms or 

planktons contained in the sea water, thereby primarily purifying the sea water.  

[17] However, the conventional filtering member has the following problems. 

[18] Firstly, the pores or gaps of the conventional filtering member have to be limited to 

the sizes of tens of micrometers so as to filter the microorganisms, so that clogging may 

occur periodically, thereby causing the operation of the system to be stopped and increasing 

the maintenance cost thereof. 

[19] Secondly, the amount of ballast water filled in the ballast tanks is about 500 to 3,000 

tons, and accordingly, the ballast water treatment device has to ensure about hundreds of tons 

to thousands of tons of sea water per hour according to ship sizes, so that to satisfy the 

conditions, the filtering member has to become greatly large, thereby having difficulties in 

ensuring installation space and workability, requiring the movement of the ship to a dry dock 

to perform a repair work such as installation or replacement, while stopping the sailing of the 

ship, and causing huge loss owing to the stop of the sailing.  

[20] Thirdly, the pores or gaps of the filtering member have to have the sizes greater than 

about 50 

 at all through the filtering 

member. 

[21] Lastly, the conventional filtering member does not filter the ultra microorganisms 

-
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concentration hypochlorite has to be used in the chemical treatment part, so that a 

neutralizing device for neutralizing hypochlorous acids remaining in the ballast water has to 

be necessarily required.  

Disclosure of the Invention 

Technical Problems 

[22] Accordingly, it is an object of the present invention to provide a blade-driven micro 

pulverization unit that is capable of providing a rotatable multi-stacked blade part having 

relatively large gaps, which replaces a conventional filtering member, thereby prevent 

clogging from occurring in the supply of sea water. 

[23] It is another object of the present invention to provide a blade-driven micro 

pulverization unit that is capable of allowing a conventional physical treatment part to 

become compact so that an installation space can be minimized and a repair work such as 

installation or replacement of the ballast water treatment device can be done on a ship itself, 

without moving to a dry dock. 

[24] It is yet another object of the present invention to provide a blade-driven micro 

pulverization unit that is capable of effectively killing ultra microorganisms to allow a 

minimal chemical treatment in a chemical treatment part to be performed, thereby needing no 

neutralizing device for removing the residual oxidants from the ballast water when the ballast 

water is discharged from a ship. 

Technical Solutions 

[25] To accomplish the above-mentioned objects, according to the present invention, a 

blade-driven micro pulverization unit may include: a pipe connecting body adapted to 

provide a given flow path along which a fluid is introduced and discharged; a blade rotating 

body rotatably disposed on the flow path formed in the pipe connecting body; and a driver for 

rotating the blade rotating body, wherein the blade rotating body may include a multi-stacked 
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blade part having a plurality of gaps for passing the fluid therethrough to consistently apply 

mechanical rotating shocks to the fluid by high-speed rotation so that the fluid flowing 

thereinto is discharged to the outside through the plurality of gaps. 

[26] In this case, the blade rotating body may include: an upper plate fitted to a driving 

shaft of the driver; a lower plate facingly spaced apart from the upper plate in the direction of 

a rotating center axis and having an inlet hole formed on the central portion thereof to 

introduce the fluid thereinto; and the multi-stacked blade part mounted between the upper 

plate and the lower plate.  

[27] In this case, the multi-stacked blade part may include: a plurality of first multi-

stacked blade parts mounted along the peripheries of the inner surfaces of the upper plate and 

the lower plate to stackedly form the plurality of gaps; and a plurality of second multi-stacked 

blade parts each having the front end coupled to the corresponding first multi-stacked blade 

part and the rear end extending radially and thus adjacent to the rotating center axis to 

stackedly form the plurality of gaps. 

[28] Further, each second multi-stacked blade part may have the shape of an arch slant in 

a rotating direction of the blade rotating body, and the rear ends of the second multi-stacked 

blade parts may be located on an imaginary circle around the rotating center axis. 

[29] In this case, desirably, the diameter of the imaginary circle may be smaller than the 

diameter of the inlet hole of the lower plate. 

[30] Further, the front ends of the second multi-stacked blade parts may be insertedly 

coupled to the gaps formed by the first multi-stacked blade parts, so that the gaps formed by 

the first multi-stacked blade parts and the gaps formed by the second multi-stacked blade 

parts may be located to cross one another. 

Advantageous Effectiveness 
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[31] As described above, the micro pulverization unit according to the present invention 

has the following advantages. 

[32] Firstly, the multi-stacked blade part having relatively large gaps can be adopted to 

prevent clogging from occurring in the supply of sea water, thereby efficiently operating the 

ballast water treatment device and remarkably reducing the maintenance cost thereof. 

[33] Secondly, the physical treatment part can be compact in size so that the devices 

related thereto can be efficiently located to improve space usability, thereby enabling 

application to various ship structures. 

[34] Thirdly, the repair work such as installation or replacement of the ballast water 

treatment device can be done on the ship itself, thereby remarkably reducing a cost caused by 

the stop of ship sailing. 

[35] Lastly, a minimal chemical treatment in the chemical treatment part can be 

performed, thereby satisfying the environmental regulations for ballast water discharge, 

without having any additional equipment like a neutralizing device for removing the residual 

oxidants from the ballast water. 

Brief Description of Drawings 

[36] FIG. 1 is a schematic diagram showing a general ballast water treatment system.  

[37] FIG. 2 is a sectional view showing a micro pulverization unit according to the 

present invention. 

[38] FIG. 3 is a perspective view showing a blade rotating body of the micro 

pulverization unit according to the present invention. 

[39] FIG. 4 is a bottom side view showing the blade rotating body of FIG. 3.  

[40] FIG. 5 is a top view showing a multi-stacked blade part of the blade rotating body of 

FIG. 3.  
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[41] FIG. 6 is a perspective view showing a second multi-stacked blade part of the blade 

rotating body of FIG. 3.  

Best Mode for Invention 

[42] Hereinafter, an explanation of a blade-driven micro pulverization unit according to 

the present invention will be given in detail with reference to the attached drawings. 

[43] As shown in FIG. 1, first, a ballast water treatment system includes the ballast water 

treatment device 200 for purifying and treating sea water, and the ballast water treatment 

device 200 includes the physical treatment part 210, the chemical treatment part 220, and the 

neutralizing treatment part 230. 

[44] The conventional physical treatment part 210 of the ballast water treatment device 

200 has to consistently filter a large amount of sea water using a filtering member, thereby 

causing periodical clogging on the filtering member, so that the ballast water treatment 

system does not work, and a maintenance cost thereof increases. 

[45] Accordingly, a micro pulverization unit according to the present invention can 

replace the filtering member used in the physical treatment part 210 of the conventional 

ballast water treatment device 200, thereby effectively pulverizing and killing ultra 

microorganisms contained in the sea water and preventing clogging from occurring in the 

supply of sea water. 

[46] Now, an explanation of the blade-driven micro pulverization unit according to the 

present invention will be given in detail with reference to FIGs. 2 to 6. 

[47] First, the whole configuration of the blade-driven micro pulverization unit according 

to the present invention will be explained with reference to FIG. 2. 

[48] In this case, FIG. 2 shows the whole configuration of the micro pulverization unit 1 

according to the present invention. 
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[49] As shown in FIG. 2, the micro pulverization unit 1 includes a pipe connecting body 

10, a blade rotating body 30, and a driver 80. 

[50] The pipe connecting body 10 is connected to a sea water supply pipe 110 (See FIG. 

1) for supplying sea water to the ballast tank 300 from the sea chest 100 and has a structure of 

a pipe for providing a flow path through which the sea water passes. 

[51] In this case, the pipe connecting body 10 has an inlet pipe 11 and an outlet pipe 17, 

and the inlet pipe 11 and the outlet pipe 17 are connected to the sea water supply pipe 110. 

[52] The inlet pipe 11 has an inlet 12 into which a fluid (sea water) is introduced, and the 

outlet pipe 17 has an outlet 18 from which the introduced fluid is discharged. 

[53] In this case, the inlet 12 and the outlet 18 have flanges so that the pipe connecting 

body 10 can be connected to the sea water supply pipe 110, and as shown, they are formed on 

the positions facing each other on the same line as each other in a horizontal direction. 

[54] However, the positions of the inlet 12 and the outlet 18 may not be limited thereto, 

and accordingly, they may be formed on various positions and directions according to the 

positions or shapes of the sea water supply pipe 110. 

[55] Further, the inlet pipe 11 has a given length in a horizontal direction, and a pipe-

shaped pulverizer 15 with a given length is located on top of a front side (outlet side) of the 

inlet pipe 11. 

[56] In this case, the front side in the horizontal direction of the inlet pipe 11 facing the 

inlet 12 is blocked, and a partition wall 13 is disposed on top of the inlet pipe 11 to which the 

pulverizer 15 is connected. 

[57] The partition wall 13 has a communicating hole 14 formed thereon to pass the fluid 

therethrough, so that the internal area of the inlet pipe 11 and the internal area of the 

pulverizer 15 communicate with each other by means of the communicating hole 14.  



 

9 

[58] -shaped structure bent at a 

right angle. 

[59] Further, the pulverizer 15 is a part in which the blade rotating body 30 as will be 

discussed later is insertedly located and has a cylindrical structure whose interior is empty. 

The underside of the pulverizer 15 is coupled to the partition wall 13 of the inlet pipe 11, and 

the top of the pulverizer 15 is coupled to the underside of a shaft housing 85 of the driver 80 

by means of flanges. 

[60] Further, the pulverizer 15 has an outlet hole 16 formed on one side wall (outlet side) 

thereof and thus communicating with the outlet pipe 17, so that the internal area of the 

pulverizer 15 communicates with the internal area of the outlet pipe 17. 

[61] In this case, the outlet hole 16 of the pulverizer 15 is formed above the outlet 18 of 

the outlet pipe 17, and accordingly, the outlet pipe 17 extends slantly downward from the 

outlet hole 16 and is then bent in a horizontal direction to thus form the outlet 18. 

[62] Accordingly, the inlet pipe 11, the pulverizer 15, and the outlet pipe 17 have the 

internal areas communicating with one another sequentially by means of the communicating 

hole 14 and the outlet hole 16. 

[63] Meanwhile, the fluid (sea water), which is supplied from the sea chest 100 by means 

of the ballast pump (See FIG. 1), moves to the physical treatment part 210, as shown by an 

arrow of FIG. 1, and in this case, the fluid enters the micro pulverization unit 1 according to 

the present invention replacing the conventional physical treatment part 210. 

[64] Accordingly, the fluid (sea water) is introduced into the inlet pipe 11 of the pipe 

connecting body 10 through the inlet 12, and the fluid entering the inlet pipe 11 moves to the 

interior of the pulverizer 15 through the communicating hole 14. 
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[65] The fluid entering the interior of the pulverizer 15 passes through the blade rotating 

body 30, the outlet hole 16, the outlet pipe 17, and the outlet 18, sequentially, as shown by 

arrows of FIG. 2, and then enters the sea water supply pipe 110 again.  

[66] In this case, as explained with reference to FIG. 1, the discharged fluid moves to the 

chemical treatment part 220. 

[67] Accordingly, the fluid enters the inlet 12, moves in the horizontal direction, moves 

upward by the collision against the front side wall surface of the inlet pipe 11, and enters the 

interior of the pulverizer 15. Next, the fluid moves slantly downward and is discharged in the 

horizontal direction through the outlet 18 of the outlet pipe 17. 

[68] Further, the inlet pipe 11 has a guide member with various shapes disposed in the 

internal area thereof to gently form the flow path of the fluid so that the fluid can move easily, 

and in the same manner as above, the pulverizer 15 and the outlet pipe 17 have guide 

members with various shapes disposed in the internal areas thereof to gently guide the flow 

of the fluid. 

[69] Meanwhile, the inlet pipe 11, the pulverizer 15, and the outlet pipe 17 are disposed 

separately from one another, for the conveniences of description, but they may be formed 

integrally with one another. Otherwise, they may be detachably coupled to one another. 

[70] Hereinafter, an explanation of the driver 80 according to the present invention will 

be given. 

[71] As shown in FIG. 2, the driver 80 includes a driving motor 81, a driving shaft 82, 

and the shaft housing 85. 

[72] The driving motor 81 applies a rotary force for rotating the blade rotating body 30 

and is connected to the blade rotating body 30 by means of the driving shaft 82 to thus rotate 

the entire blade rotating body 30. 



 

11 

[73] In this case, the driving motor 81 is coupled to the shaft housing 85 connected to the 

pulverizer 15 of the pipe connecting body 10. 

[74] The shaft housing 85 has a cylindrical structure whose interior is empty to coupledly 

pass the driving shaft 82 therethrough, and the underside of the shaft housing 85 is coupled to 

the top of the pulverizer 15. 

[75] In this case, the driving shaft 82 rotatably passes through the underside of the shaft 

housing 85 and the top of the pulverizer 15 and is thus coupled to the blade rotating body 30. 

[76] Accordingly, the underside of the shaft housing 85 and the top of the pulverizer 15, 

through which the driving shaft 82 passes, have sealed structures so that the leakage of the 

fluid is prevented. 

[77] Further, a bearing 86 is disposed on the underside of the shaft housing 85 to gently 

rotate the driving shaft 82, and the underside of the shaft housing 85 and the top of the 

pulverizer 15, through which the driving shaft 82 passes, are sealed in common methods to 

prevent the leakage of the fluid from occurring. 

[78] In this case, the driving shaft 82 may extend by means of shaft connection and be 

thus coupled to the blade rotating body 30 if necessary in consideration of the scale or size of 

the unit. 

[79] Now, an explanation of the blade rotating body 30 will be given in detail with 

reference to FIGs. 3 to 6. 

[80] In this case, FIG. 3 is a perspective view showing the blade rotating body 30 of the 

micro pulverization unit 1 according to the present invention, FIG. 4 is a bottom side view 

showing the blade rotating body 30 of FIG. 3, and FIG. 5 is a top view showing a multi-

stacked blade part 40 of the blade rotating body 30 of FIG. 3.  

[81] Further, FIG. 6 is a perspective view showing a second multi-stacked blade part 60 

of the blade rotating body 30 of FIG. 3. 
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[82] In this case, FIG. 5 shows a configuration with blades 51 of a first multi-stacked 

blade part 50 and blades 61 of six second multi-stacked blade parts 60 forming one layer of 

the multi-stacked blade part 40 of the blade rotating body 30, for the conveniences of 

description. 

[83]  As shown in FIG. 2, the blade rotating body 30 is connected to the communicating 

hole 14 of the inlet pipe 11 and thus located on the flow path of the fluid. As the blade 

rotating body 30 rotates at a high speed, the fluid introduced thereinto passes through a 

plurality of gaps G1 and G2 and is thus discharged to the outside (in a radial direction), 

thereby pulverizing and killing the microorganisms contained in the fluid. 

[84] In this case, as shown in FIG. 3, the blade rotating body 30 has the multi-stacked 

blade part 40 in which the plurality of gaps G1 and G2 are repeatedly formed, and the multi-

stacked blade part 40 is cylindrical so that the fluid enters the center thereof. 

[85] Accordingly, the fluid is introduced into the interior of the blade rotating body 30 in 

a direction of a rotating center axis (a driving axis) S (See FIG. 4) of the blade rotating body 

30 through the communicating hole 14 of the pipe connecting body 10, passes through a 

rotating area A (See FIG. 5) of the multi-stacked blade part 40 by means of the rotation of the 

blade rotating body 30 through the driver 80, passes through the plurality of gaps G1 and G2 

formed in the multi-stacked blade part 40, and is discharged in the radial direction. 

[86] As shown in FIG. 3, the blade rotating body 30 includes an upper plate 31, a lower 

plate 35, and the multi-stacked blade part 40. 

[87] In this case, the upper plate 31 and the lower plate 35 have the shapes of circular 

plates each having a given area and thickness and are facingly spaced apart from each other 

in the direction of the rotating center axis S. 

[88] In this case, as shown in FIG. 3, the driving shaft 82 is coupled to the central portion 

of the upper plate 31. 
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[89] Further, as shown in FIG. 4, the lower plate 35 has the same circular plate as the 

upper plate 31 and has an inlet hole 36 penetrating the central portion thereof to introduce the 

fluid thereinto. 

[90] The inlet hole 36 is formed correspondingly to the communicating hole 14 of the 

inlet pipe 11. 

[91] The blade rotating body 30 is coupled to the driving shaft 82 and thus rotates at a 

high speed, and accordingly, the lower plate 35 is disposed spaced apart from top of the 

partition wall 13 formed on the inlet pipe 11. In this case, desirably, a cylindrical guide 

member is disposed along the inner peripheral surface of the communicating hole 14 to allow 

the fluid to effectively enter the interior of the inlet hole 36. 

[92]  Further, as shown in FIG. 3, the multi-stacked blade part 40 is disposed between the 

upper plate 31 and the lower plate 35. 

[93] The multi-stacked blade part 40 serves to pulverize and kill the microorganisms 

contained in the fluid by means of high-speed rotations and is disposed between the upper 

plate 31 and the lower plate 35 to repeatedly form the plurality of gaps G1 and G2 in the 

direction of the rotating center axis S, so that the fluid introduced into the central portion of 

the blade rotating body 30 is discharged to the outside (radially) through the plurality of gaps 

G1 and G2. 

[94] In this case, the multi-stacked blade part 40 includes the first multi-stacked blade 

parts 50 and the second multi-stacked blade parts 60, and as shown in FIGs. 4 and 5, they are 

provided to form the rotating area A (having a circular band with a given width around the 

rotating center axis S) along the periphery of the blade rotating body 30.  

[95] The first multi-stacked blade parts 50 have the plurality of circular band-shaped 

blades 51 sequentially stacked onto one another to repeatedly form the plurality of gaps G1 in 
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the direction of the rotating center axis S, while being mounted along the peripheries of the 

inner surfaces (facing surfaces) of the upper plate 31 and the lower plate 35. 

[96] As a result, as shown in FIG. 3, the gaps G1 are provided to the form of rings around 

the rotating center axis S along the periphery of the blade rotating body 30 and thus 

repeatedly stacked in the direction of the rotating center axis S to form the shape of a cylinder. 

[97] In this case, desirably, an outer diameter of the entire blade 51 of each first multi-

stacked blade part 50 is somewhat smaller than the outer diameters of the upper plate 31 and 

the lower plate 35 to thus ensure damage prevention and stability. 

[98] As shown in FIG. 5, each first multi-stacked blade part 50 has through holes 53 

formed thereon at given intervals, and fixing bolts 70 are penetratingly coupled to the through 

holes 53. 

[99] The fixing bolts 70 are penetratingly coupled to coupling holes 37 formed radially 

along the periphery of the lower plate 35 and thus allow the lower plate 35 and the first multi-

stacked blade parts 50 to be fixed to the upper plate 31. 

[100] Further, as shown in FIG. 6, each second multi-stacked blade part 60 includes a pair 

of holders 62 and a plurality of blades 61 disposed between the pair of holders 62. 

[101] The second multi-stacked blade part 60 as shown in FIG. 6 is suggested, while some 

of the blades 61 are being removed, and the blades 61 are provided to form a stacked portion 

in which the same gaps G2 are repeatedly formed. 

[102] In this case, the blades 61 have the shapes of bands stacked sequentially onto one 

another to form the gaps G2. 

[103] Each second multi-stacked blade part 60 is configured to have the front ends of the 

blades 61 coupledly inserted into the gap G1 of each first multi-stacked blade part 50 and 

have the rear end of the blades 61 extending to a given length to be thus adjacent to the 

rotating center axis S of the blade rotating body 30.  
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[104] In this case, as shown in FIGs. 5 and 6, each second multi-stacked blade part 60 has 

the shape of an arch with a given length, and the six second multi-stacked blade parts 60 are 

disposed radially along the blades 51 of each first multi-stacked blade part 50 around the 

rotating center axis S. 

[105] In this case, as shown in FIG. 5, each blade 61 has the shape of an arch slant in the 

rotating direction thereof. 

[106] Further, as shown in FIG. 5, the rear ends of the six blades 61 extending toward the 

direction of the rotating center axis S are located on an imaginary circle C having a given 

diameter. 

[107] In this case, as shown in FIG. 4, the diameter of the imaginary circle C is somewhat 

smaller than the diameter of the inlet hole 36 into which the fluid is introduced, and 

accordingly, the rear ends of the second multi-stacked blade parts 60 are exposed to the 

outside when seen on the underside of the blade rotating body 30. 

[108] As a result, the fluid introduced from the inlet hole 36 of the lower plate 35 enters 

the rotating area A of the multi-stacked blade part 40, rotates together with the multi-stacked 

blade part 40, and is discharged radially. 

[109] In this case, as shown in FIG. 5, the front ends of the blades 61 are desirably coupled 

to the blades 51 of the corresponding first multi-stacked blade part 50 to protrude outward 

from the blades 51, but as shown in FIG. 3, they do not protrude outward from the peripheries 

of the upper plate 31 and the lower plate 35 to thus ensure the damage prevention and 

stability of the blades 61. 

[110] Further, the holders 62 and the blades 61 have through holes 67 and 68 formed on 

both ends thereof on the same lines as one another in a vertical direction, and they have 

inclined surfaces 63 formed on the front ends thereof. 
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[111] In this case, as shown in FIG. 3, the fixing bolts 70 are penetratingly coupled to the 

through holes 67 and 68, and accordingly, the second multi-stacked blade parts 60 are fixed 

to the upper plate 31 by means of the fixing bolts 70 and nuts. 

[112] In specific, the fixing bolts 70 for coupling the lower plate 35 and the first multi-

stacked blade parts 50 to the upper plate 31 are coupled to the through holes 68 formed on the 

front ends of the blades 61, and the fixing bolts 70 for coupling the second multi-stacked 

blade parts 60 to the upper plate 31 are coupled to the through holes 67 formed on the rear 

ends of the blades 61. 

[113] As a result, the first multi-stacked blade parts 50 and the second multi-stacked blade 

parts 60 simultaneously rotate together with the upper plate 31 and the lower plate 35 when 

the driver 80 rotates.  

[114] Further, the front ends of the holders 62 and the blades 61 of the second multi-

stacked blade parts 60 are coupledly inserted into the gaps G1 of the first multi-stacked blade 

parts 50, so that the second multi-stacked blade parts 60 provide the gaps G2 corresponding 

to the thicknesses of the blades 51 of the first multi-stacked blade parts 50. 

[115] Accordingly, spacers 65 corresponding to the gaps G1 are fitted to the through holes 

67 formed on the rear ends of the second multi-stacked blade parts 60. 

[116] The spacers 65 are common washers that can be fit to the fixing bolts 70, but only if 

given members can keep the gaps G2, they may be freely adopted as the spacers 65. 

[117] As a result, the blades 61 of the second multi-stacked blade parts 60 are stacked onto 

one another, while keeping the gaps G2 corresponding to the thicknesses of the spacers 65. 

[118] Further, the front ends of the blades 61 of the second multi-stacked blade parts 60 

are alternately stacked with the blades 51 of the first multi-stacked blade parts 50. As a result, 

the blades 61 of the second multi-stacked blade parts 60 are kept fitted to the gaps G1 of the 

first multi-stacked blade parts 50, and accordingly, the gaps G1 formed by the first multi-
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stacked blade parts 50 and the gaps G2 formed by the second multi-stacked blade parts 60 do 

not have any same height as one another and are thus located to cross one another. 

[119] In specific, when viewed in the horizontal direction of the blade rotating body 30, 

the blades 51 of the first multi-stacked blade parts 50 are located at the same heights as the 

gaps G2 of the second multi-stacked blade parts 60, and the blades 61 of the second multi-

stacked blade parts 60 are located at the same heights as the gaps G1 of the first multi-stacked 

blade parts 50. 

[120] Further, if the blades 51 of the first multi-stacked blade parts 50 have the same 

thicknesses as the blades 61 of the second multi-stacked blade parts 60, the gaps G1 and G2 

have the same thicknesses as one another. 

[121] As a result, the fluid passing through the gaps G2 of the second multi-stacked blade 

parts 60 collides against the blades 51 of the first multi-stacked blade parts 50, while having a 

centrifugal force applied thereto, so that the microorganisms can be more effectively 

pulverized and killed. 

[122] In this case, the second multi-stacked blade parts 60 have the spacers 65 with the 

appropriate thicknesses in consideration of the thicknesses of the blades 51 of the first multi-

stacked blade parts 50, thereby appropriately adjusting the gaps G1 and G2. 

[123] In specific, the spacers 65 are not needed on the portions where the first multi-

stacked blade parts 50 and the second multi-stacked blade parts 60 are overlaid onto one 

another, but if it is desired to adjust the gaps G1 and G2, the spacers 65 may be located on the 

portions where the first multi-stacked blade parts 50 and the second multi-stacked blade parts 

60 are overlaid onto one another. 

[124] According to the present invention, the gaps of the first and second multi-stacked 

blade parts 50 and 60 are desirably kept to about 2 to 5 mm, but they may be appropriately 
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determined in consideration of a flow rate of sea water or usable conditions, without being 

limited thereto. 

[125] If the gaps G1 and G2 are too small, for example, ultra microorganisms may be 

effectively removed, but an appropriate amount of fluid may not be ensured. Contrarily, if the 

gaps G1 and G2 are too large, a relatively large amount of fluid may be ensured, but the 

removal effectiveness of the ultra microorganisms may become low. 

[126] Accordingly, the gaps G1 and G2 are appropriately determined in size in 

consideration of a flow rate of sea water, sizes or properties of the microorganisms to be 

removed, and the like. 

[127] Further, even the pairs of holders 62 of the second multi-stacked blade parts 60 are 

inserted into the gaps G1 of the first multi-stacked blade parts 50, and accordingly, they have 

appropriate thicknesses in consideration of the gaps G1 of the first multi-stacked blade parts 

50. 

[128] Hereinafter, an operating process of the blade-driven micro pulverization unit 1 

according to the present invention will be explained in detail. 

[129] First, as shown in FIG. 1, the sea water enters the physical treatment part 210 of the 

ballast water treatment device 200 from the sea chest 100 by means of the ballast pump, and 

in this case, the sea water enters the micro pulverization unit 1 according to the present 

invention that replaces the conventional filtering member used in the physical treatment part 

210. 

[130] In this case, since the sea water supply pipe 110 is connected to the inlet pipe 11 of 

the pipe connecting body 10, the fluid (sea water) enters the inlet pipe 11 through the inlet 12, 

moves upward, passes through the communicating hole 14 of the partition wall 13 and the 

inlet hole 36 formed on the lower plate 35 of the blade rotating body 30, and enters the 

rotating area A of the blade rotating body 30.  
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[131] Further, since the blade rotating body 30 and the multi-stacked blade part 40 rotate at 

a high speed by means of the rotation of the driver 80, the fluid entering the rotary area A of 

the multi-stacked blade part 40 rotates together with the multi-stacked blade part 40. 

[132] In this case, the fluid receives the flow pressure of the ballast pump and the 

centrifugal force generated from the rotation of the multi-stacked blade part 40, passes 

through the gaps G2 of the second multi-stacked blade parts 60 and the gaps G1 of the first 

multi-stacked blade parts 50, and is discharged to the outside (in the radial direction) of the 

blade rotating body 30. 

[133] In this case, the blade rotating body 30 desirably rotates at a high speed, generally, at 

about 850 to 1200 rpm, but the rotating speed may be determined appropriately according to 

the flow rate, the sizes of the gaps G1 and G2 of the blade rotating body 30, and the like. 

[134] Further, the blades 51 and 61 of the first multi-stacked blade parts 50 and the second 

multi-stacked blade parts 60 apply rotating forces, while passing the fluid therethrough, and 

in the process where the fluid passes through the gaps G1 and G2 and pushes toward the 

outside, the blades 51 and 61 consistently apply mechanical rotating shocks to the fluid. In 

this case, the fluid generates complex vortexes in a process of colliding against or cutting by 

the blades 51 and 61 and is thus discharged in the radial direction of the blade rotating body 

30. 

[135] As a result, the microorganisms contained in the fluid repeatedly collide against or 

cut by the blades 51 and 61 of the first multi-stacked blade parts 50 and the second multi-

stacked blade parts 60, so that they are pulverized and killed. 

[136] Further, as shown in FIG. 2, the fluid passing through the blade rotating body 30 

moves slantly downward and enters the outlet pipe 17. Next, the fluid enters the chemical 

treatment part 220 through the sea water supply pipe 110. 
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[137] Accordingly, the micro pulverization unit 1 according to the present invention has 

the multi-stacked blade part 40 with relatively large gaps than the conventional filtering 

member, thereby preventing the periodical occurrence of clogging in the supply of sea water, 

and further, the micro pulverization unit 1 according to the present invention is compact in 

size so that upon a repair work such as installation or replacement of the ballast water 

treatment device, the repair work can be done on the ship itself, without moving to a dry dock, 

thereby remarkably reducing a cost caused by the stop of sailing.  

[138] Also, as the mechanical rotating shocks are applied directly to the fluid, the ultra 

small microorganisms may be completely killed, thereby perfectly satisfying the 

environmental regulations for ballast water discharge. 

[139] The desirable embodiment of the micro pulverization unit according to the present 

invention has been explained as mentioned above, but without being limited thereto, various 

other embodiments may be adopted. 

[140] The blades 51 of each first multi-stacked blade part 50 are coupled to one another to 

have an integral structure in the form of a single ring, but for example, the six blades 51 may 

be separately coupled to one another to form one circular blade 51, in the same manner as the 

second multi-stacked blade parts 60. 

[141] In this case, if some of the blades 51 of the first multi-stacked blade parts 50 are 

damaged, only the damaged blades 51 are replaced by new ones, thereby performing easy 

maintenance thereof. 

[142] Further, each second multi-stacked blade part 60 having the six arch-shaped blades 

61 disposed radially has been explained, but the number of blades 61 may be appropriately 

determined according to the flow rate to be treated, the gaps G1 and G2, and the like. 
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[143] Also, the blades 61 of the second multi-stacked blade parts 60 having the gently 

inclined arch structures have been explained, but they may have inclined linear or oval 

structures or structures combined thereof. 

Industrial Applicability 

[144] As described above, the blade-driven micro pulverization unit according to the 

present invention is applicable to the ballast water treatment device 200 for removing harmful 

microorganisms or planktons contained in the sea water and to various fluid supply lines 

adapted to pulverize and kill the microorganisms contained in a fluid.  
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Claims 

Claim 1   

A blade-driven micro pulverization unit comprising:  

a pipe connecting body adapted to provide a given flow path along which a fluid is 

introduced and discharged;  

a blade rotating body rotatably disposed on the flow path formed in the pipe 

connecting body; and  

a driver for rotating the blade rotating body,  

wherein the blade rotating body comprises a multi-stacked blade part having a 

plurality of gaps for passing the fluid therethrough to consistently apply mechanical rotating 

shocks to the fluid by high-speed rotation so that the fluid flowing thereinto is discharged to 

the outside through the plurality of gaps, and the blade rotating body comprises: an upper 

plate fitted to a driving shaft of the driver; a lower plate facingly spaced apart from the upper 

plate in the direction of a rotating center axis and having an inlet hole formed on the central 

portion thereof to introduce the fluid thereinto; and the multi-stacked blade part mounted 

between the upper plate and the lower plate.  

Claim 2   

The blade-driven micro pulverization unit according to claim 1, wherein the multi-

stacked blade part comprises:  

a plurality of first multi-stacked blade parts mounted along the peripheries of the inner 

surfaces of the upper plate and the lower plate to stackedly form the plurality of gaps; and  

a plurality of second multi-stacked blade parts each having the front end coupled to 

the corresponding first multi-stacked blade part and the rear end extending radially and thus 

adjacent to the rotating center axis to stackedly form the plurality of gaps.  

Claim 3   
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The blade-driven micro pulverization unit according to claim 2, wherein each second 

multi-stacked blade part has the shape of an arch slant in a rotating direction of the blade 

rotating body, and the rear ends of the second multi-stacked blade parts are located on an 

imaginary circle around the rotating center axis. 

Claim 4   

The blade-driven micro pulverization unit according to claim 3, wherein the diameter 

of the imaginary circle is smaller than the diameter of the inlet hole of the lower plate. 

Claim 5  

The blade-driven micro pulverization unit according to any one of claims 2 to 4, 

wherein the front ends of the second multi-stacked blade parts are insertedly coupled to the 

gaps formed by the first multi-stacked blade parts, so that the gaps formed by the first multi-

stacked blade parts and the gaps formed by the second multi-stacked blade parts are located 

to cross one another. 


