
Injection head for liquefied fire-extinguishing agent 

[Art field] 

[0001] 

This invention concerns injection head for liquefied fire-extinguishing 

agent with high boiling point such as halogenide. 

[Background art] 

[0002] 

In fire-extinguishing equipment, if liquefied fire-extinguishing agent with 

high boiling point such as halogenide, for example, 

dodecafluoro-2-methylpentane-3-on (CF3CF2C(0)CF (CF3)2, boiling point 

49.2°C, NFPA/ISO registered name FK-5-1-12 is used as the 

fire-extinguishing agent, the injection head to atomize the liquefied 

fire-extinguishing agent is used. 

[0003] 

But the injection head to atomize the liquefied fire-extinguishing agent 

was low in diffusivity and vaporizing of the liquefied fire-extinguishing 

agent, and in addition to the fact that the range subject to 

fire-extinguishing to cover with one injection head is small, high-level 

noise was generated when the liquefied fire-extinguishing agent is 

discharged through the injection head. 

[Outline of invention] 

[Problems to be solved by the invention] 

[0004] 

In consideration of the problems of the injection head to be installed to 

discharge the liquefied fire-extinguishing agent to the range subject to 

fire-extinguishing in the fire-extinguishing equipment to use the 

aforementioned liquefied fire-extinguishing agent, the objective of this 

invention is to provide a injection head for the liquefied fire-extinguishing 

agent, which is high in diffusing and vaporizing characteristics of the 
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liquefied fire-extinguishing agent and capable of increasing the subject 

range to be covered with one injection head and also capable of increasing 

the rate of reducing the noise. 

[Means to solve the problems] 

[0005] 

In order to achieve the aforementioned objective, the injection head for 

liquefied fire-extinguishing agent of this invention is a injection head 

installed to discharge the liquefied fire-extinguishing agent in the 

fire-extinguishing equipment to use the liquefied fire-extinguishing agent, 

and it is composed of the injection head to which piping to supply the 

liquefied fire-extinguishing agent is connected and characterized in that it 

is equipped with an orifice plate installed to the injection head, a 

block-shaped porous member installed at the outlet of the orifice, and a 

deflector installed across the discharging clearances of the 

fire-extinguishing agent to the porous member. 

[0006] 

In this case, it is possible to install a clearance adjusting mechanism to 

optionally set the discharging clearance of the aforementioned liquefied 

fire-extinguishing agent. 

[0007] 

At least one portion of peripheral face in the flow direction and parallel 

direction of the liquefied fire-extinguishing agent of the block-shaped 

porous member can be opened into the atmosphere. 

[Effect of the invention] 

[0008] 

According to the injection head for liquefied fire-extinguishing agent of 

this invention, the injection head to which piping to supply the liquefied 

fire-extinguishing agent is connected is equipped with the orifice forming 

orifice plate installed to the injection head, block-shaped porous member 

installed at the outlet of the orifice, and the deflector installed across the 
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discharging clearance of the fire-extinguishing agent to the said porous 

member, and therefore, the liquefied fire-extinguishing agent supplied via 

the orifice is diffused while flowing in the block-shaped porous member 

and becomes a large discharging area and collides with the deflector 

installed across the discharging clearance of the liquefied 

fire-extinguishing agent to the porous member, thereby able to diffuse and 

vaporize in a wide range. This makes it possible to obtain good diffusing 

and vaporizing characteristics and increase the fire-extinguishing subject 

range to be covered with one injection head. 

Since the liquefied fire-extinguishing agent diffuses while flowing in the 

block-shaped porous member and is discharged in a big discharging area, 

it is possible to reduce the noise generated when the liquefied 

fire-extinguishing agent is discharged. 

[0009] 

By providing the clearance adjusting mechanism to optionally set the size 

of the discharging clearance of the liquefied fire-extinguishing agent, the 

fire-extinguishing subject range that can be covered with one injection 

head can be easily adjusted. 

[0010] 

At least one portion of the peripheral face in the flow direction and 

parallel direction of the liquefied fire-extinguishing agent of the 

block-shaped porous member is opened into the atmosphere, and due to 

the ejector effect by the flow of the liquefied fire-extinguishing agent in 

the block-shaped porous member, air is taken in from the peripheral face 

opened into the atmosphere of the porous member, making it possible to 

promote the diffusion and vaporization of the liquefied fire-extinguishing 

agent in the porous member. 

[Brief explanation of drawings] 

[0011] 

Fig. 1: Cross section to show the first embodiment of the injection head 
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for liquefied fire-extinguishing agent of this invention. 

Fig. 2: Cross section to show the second embodiment of the injection head 

for liquefied fire-extinguishing agent of this invention. 

Fig. 3: Cross section to show the third embodiment of the injection head 

for liquefied fire-extinguishing agent of this invention. 

Fig. 4: Cross section to show the fourth embodiment of the injection head 

for liquefied fire-extinguishing agent of this invention. 

Fig. 5: Cross section to show the fifth embodiment of the injection head 

for liquefied fire-extinguishing agent. 

Form to implement the invention 

[0012] 

Below the implementation forms of the injection head for liquefied 

fire-extinguishing agent of this invention are explained in accordance with 

the drawings. 

[0013] 

Fig. 1 shows the first embodiment of the injection head for liquefied 

fire-extinguishing agent of this invention. 

[0014] 

This injection head 1 for liquefied fire-extinguishing agent is injection 

head 1 to be installed to discharge the liquefied fire-extinguishing agent to 

the fire-extinguishing subject area in the fire-extinguishing equipment to 

use liquefied fire-extinguishing agent and is equipped with injection head 

2 to which piping (illustration omitted) to supply the liquefied 

fire-extinguishing agent is connected, orifice plate 3 forming orifice 31 

installed to the injection head, orifice pate 3 forming orifice 31 installed to 

the injection head 2, block-shaped porous member 4 installed at the outlet 

of the orifice 31, and deflector 6 installed across the discharging clearance 

D of liquefied fire-extinguishing agent to the block-shaped porous 

member 4. 

Here the injection head 1 is formed in a circle with the central axis as 
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rotational symmetry (same is true with the following embodiments) 

For the injection head 2 to which piping to supply the liquefied 

fire-extinguishing agent is connected, internal thread (or external thread 

(the fifth embodiment of the liquefied fire-extinguishing agent of this 

invention shown in Fig. 5) to connect the piping is formed. 

[0015] 

Here the liquefied fire-extinguishing agent, the subject of this injection 

head 1 for liquefied fire-extinguishing agent, includes the 

fire-extinguishing agents (1) — (3) below. 

(1) Fire-extinguishing agent held as liquid in a storage container in a 

normally preserved state, for example halogenide fire-extinguishing 

agent such as halon 1301. 

(2) Fire-extinguishing agent in the state of liquid just before the injection 

head when it is injected from the injection head, for example, 

HFC-227ea, etc. 

(3) Fire-extinguishing agent with the boiling point 011C or higher, for 

example, dedocafluoro-2-methylpentane-3-on (CF3CR2C(CF3)2, 

boiling point 49.2D C, NFPA/ISO registered name FK-5-1-12, etc. 

[0016] 

In this case, the orifice plate 3 is of a disk shape with one or more orifices 

31 (6 orifices in this embodiment) formed at an equal angle at the center, 

and it is installed in a removable way to the stepped portion 21 formed in 

the internal space of the injection head 2, via threads, for example, around 

the stepped portion 21 and orifice plate 3, thus making it possible to select 

the orifice plate 31 forming orifices 31 of multiple types in accordance 

with the condition of installation place, etc. 

It is also possible to form the orifices 31 directly on the injection head 2 

by omitting the orifice plate 3. 

[0017] 

The block-shaped porous member 4 can be formed either as an integral 
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structure or divided structure with multiple porous members 41 and 42 

laminated as shown in this embodiment. 

[0018] 

For the block-shaped porous member 4, an inorganic material (metal, 

metallic oxide or hydroxide) high in shape retaining performance, that is, 

not so easily deformed by the discharge pressure of the liquefied 

fire-extinguishing agent can be suitably used or a porous metallic material 

consisting of three-dimensional mesh structure (Cellmet (?) (registered 

tradename of Sumitomo Electric Industries) can be more suitably used. 

[0019] 

As for the void diameter of the porous member 4, a material generally 

uniform is used, to be more specific, the material to be sequentially 

changed along the flow direction of the liquefied fire-extinguishing agent 

can be used, and in this embodiment, for example, the void diameter of the 

porous material 41 on the upstream side of the flow direction of the 

liquefied fire-extinguishing agent is smaller than that of the porous 

member 42 on the downstream side. 

By decreasing the void diameter of the porous member 4 along the flow 

direction of the liquefied fire-extinguishing agent as aforementioned, it is 

possible to uniformly diffuse the liquefied fire-extinguishing agent to flow 

in the block-shaped porous material. 

[0020] 

As for the porous member 4, in either case of integral structure or divided 

structure, the end face on one side of the porous member 4 is installed in 

contact with the injection head 2 (orifice plate 3 may be included in this 

embodiment) and the end face on the other side of the porous member 4, 

except for the portion in contact with the ring member 7 (the ring member 

7 is installed spirally to the injection head 2) to fix the porous member 4 to 

the threaded portion 61 (central portion) to be described later and injection 

head 2, is opened into the atmosphere. 
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This makes it possible to take a large discharging area of the liquefied 

fire-extinguishing agent opened into the atmosphere of the porous member 

4, thus increasing the rate to reduce the noise. 

[0021] 

The deflector 6 installed across the discharging clearance D of the 

liquefied fire-extinguishing agent to the porous member 4 can be 

composed of threaded portion 61 to pass through the porous member 4 

(threaded portion 61 is formed integrally with the deflector 6 or different 

member (bolt) can be formed). If the threaded portion 61 is composed of 

bolts, one bolt or multiple bolts can be used. Thus it is spirally installed 

to the orifice plate 3 (or the threaded portion 61 is composed of bolts and 

nuts 8 and fastened to the orifice plate 3 (third embodiment of the 

injection head for liquefied fire-extinguishing agent of this invention 

shown in Fig. 3) thus fixing and making it integral with the injection head 

2. 

The face of the deflector 6 with which the discharged liquefied 

fire-extinguishing agent collides is made angular in this embodiment but 

can also be made flat as shown in the following embodiment. 

[0022] 

The discharging clearance D of the liquefied fire-extinguishing agent is 

controlled by the thickness of spacer 5 as the clearance adjusting 

mechanism provided between the porous member 4 and deflector 6, and 

by properly selecting the spacer 5 different in thickness, the size of the 

discharging clearance D of the liquefied fire-extinguishing agent can be 

optionally set. 

This makes it possible to easily adjust the fire-extinguishing subject range 

that can be covered with one injection head 1. 

[0023] 

By the way, in this embodiment, a space is provided at the upper part of 

the orifice plate 3 in the injection head 1, and as shown by the second 
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embodiment of the injection head for liquefied fire-extinguishing agent of 

this invention shown in Fig. 2, it is possible to provide the second orifice 

plate 30 and second block-shaped porous member 40 in this space. 

In this case, the second orifice plate 30 has one orifice 31 formed at the 

center and is spirally installed to the injection head 2. 

For the second porous member 40, it is preferable to use a material in 

which the void diameter becomes larger than that of the porous member 4. 

[0024] 

As in the embodiments 3 and 4 of the injection head for liquefied 

fire-extinguishing agent of this invention shown in Figs. 3 and 4, at least 

one part of the outer periphery (outer periphery of the porous member 42 

in this embodiment) of the flow direction and parallel direction of the 

liquefied fire-extinguishing agent is opened into the atmosphere. 

By this, air is taken in from the outer periphery opened into the 

atmosphere due to the ejector effect due to the flow of the liquefied 

fire-extinguishing agent in the block-shaped porous member 42, and the 

diffusion and vaporizing of the liquefied fire-extinguishing agent is 

promoted in the porous member 42. 

[0025] 

As in the fifth embodiment of the injection head for liquefied 

fire-extinguishing agent of this invention shown in Fig. 5, in the case of 

the small injection head 1, the deflector 6 is attached to the injection head 

2, thereby making it possible to form the discharging clearance D for 

liquefied fire-extinguishing agent having directional properties. 

[0026] 

According to the injection head 1 for liquefied fire-extinguishing agent so 

far described above, it is equipped with the injection head 2 to which 

piping to supply the liquefied fire-extinguishing agent is connected, 

orifice plate 3 forming orifices 31 installed to the injection head 2, 

block-shaped porous member 4 installed at the outlet of the orifices 31, 
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and the deflector 6 installed across the discharging clearance D of 

liquefied fire-extinguishing agent to the porous member 4, and so the 

liquefied fire-extinguishing agent supplied via the orifices 31 is diffused 

to become a large discharging area while flowing in the block-shaped 

porous member 4 and collides with the deflector 6 installed across the 

discharging clearance D of liquefied fire-extinguishing agent to the porous 

member 4, thereby making it possible to diffuse and vaporize over a wide 

range. This makes it possible to obtain good diffusing and vaporing 

characteristics of the liquefied fire-extinguishing agent and increase the 

fire-extinguishing subject range that can be covered with one injection 

head 1. 

Since the liquefied fire-extinguishing agent is diffused to become a large 

discharging area while flowing in the block-shaped porous member 4 and 

then discharged, it is possible to reduce the noise produced when the 

liquefied fire-extinguishing agent is discharged. 

[0027] 

The injection head for liquefied fire-extinguishing agent of this invention 

has so far been explained in accordance with multiple embodiments, but 

this invention is not limited to the configuration described in the above 

embodiments and it can be properly changed within a range not deviating 

from the tenor. 

Possibility of industrial use 

[0028] 

Since the injection head for liquefied fire-extinguishing agent of this 

invention has good diffusing and vaporizing properties making it possible 

to increase the fire-extinguishing subject range that can be covered with 

one injection head and reduce the noise, it can be widely used for injection 

heads to be installed to discharge the liquefied fire-extinguishing agent to 

subject areas in the fire-extinguishing equipment to use the liquefied 

fire-extinguishing agent and its application is not limited to new 
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fire-extinguishing equipment and it can also be applied for existing 

fire-extinguishing equipment by just changing the injection head. 

[Explanation of signs] 

[0029] 

1: injection head 

2: injection head proper 

21: stepped portion 

3: orifice plate 

30: orifice plate 

31: orifices 

4: porous member 

40: porous member 

41: porous member 

42: porous member 

5: spacer 

6: deflector 

61: threaded portion (bolt) 

7: ring member 

8: nut 

D: discharging clearance 
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Claims 

[Claim 1] 

Injection head to be installed to discharge fire-extinguishing agent to the 

area subject to fire-extinguishing in the fire-extinguishing equipment to 

use the liquefied fire-extinguishing agent, characterized in that it is 

equipped with the injection head proper to which piping to supply the 

fire-extinguishing agent is connected, orifice plate forming orifices 

installed to the injection head proper, block-shaped porous member 

installed at the outlet of the orifices, and deflector installed across the 

discharging clearance of the liquefied fire-extinguishing agent to the 

porous member. 

[Claim 2] 

Injection head for liquefied fire-extinguishing agent described in Claim 1, 

characterized in that it is provided with clearance adjusting mechanism to 

optionally set the size of the discharging clearance of the aforementioned 

liquefied fire-extinguishing agent 

[Claim 3] 

Injection head for liquefied fire-extinguishing agent described in Claim 1 

or Claim 2, characterized in that at least one portion of the outer periphery 

of the moving direction and parallel direction of the liquefied 

fire-extinguishing agent in the aforementioned block-shaped porous 

member is opened into the atmosphere 
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