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FIG. 1

(57) Abstract: The explosion relief valve for a crankcase of an internal combustion engine comprises a valve seat (1), a closure plate
(2) co-operating with the valve seat (1), a flame arrester (5) for preventing flames from escaping the crankcase, a cover plate (4) for
guiding explosion gases, and a closing spring (3) for pressing the closure plate (2) against the valve seat (1). The cover plate (4) has

O a sandwich structure comprising at least two support layers (4a, 4c) and at least one dampening layer (4b) that is made of'a dampen -

W

ing material and arranged between the support layers (4a, 4c).
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Explosion relief valve

Technical field of the invention

The present invention relates to an explosion relief valve according to the preamble of

claim 1.

Background of the invention

A crankcase explosion in an internal combustion engine is an unwanted event that can
have severe consequences. When the lubricating oil inside the crankcase comes into
contact with a hot spot, which may have been caused for instance by insufficient lubri-
cation between moving parts, the oil evaporates. When the oil vapor circulates to a
cooler place inside the crankcase, it condenses forming oil mist that consists of very
small droplets. If the concentration of the oil mist reaches a certain limit, it might be
ignited by the hot spot and an explosion will occur. To avoid damaging of the engine
and improve safety of the people operating the engine, the crankcases of large internal
combustion engines are provided with explosion relief valves. According to the re-
quirements of the International Association of Classification Societies (IACS) concern-
ing machinery installations, internal combustion engines having a cylinder bore of 200
mm and above or a crankcase volume of 0.6 m® and above have to be provided with
crankcase explosion relief valves. The required number of the explosion relief valves
depends on the cylinder bore, crankcase volume, free area of the relief valves and the
number of crank throws. A purpose of the explosion relief valves is to relieve pressure
from the engine crankcase in a controlled way. An explosion relief valves comprises a
spring loaded valve member that is opened by a pressure increase inside the crankcase,
and a flame arrester for preventing the flames from escaping from the crankcase. The
valve member must close tightly after an explosion to prevent air flow into the crank-

case and thus a secondary explosion.

Patent document GB 1334165 A discloses an explosion relief valve comprising a spring
loaded closure plate and a circular flame arrester. The flame arrester is arranged around
a valve seat against which the closure plate lies. The flame arrester protrudes outwards

from the valve seat and the outer end of the flame arrester is covered by a cover plate
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that is made of a metal sheet. The compression spring keeping the valve closed is sup-
ported against the cover plate. A problem with this kind of metallic cover plates is that
engine vibrations may induce vibrations in the cover plates making them a significant

source of noise.

Summary of the invention

The object of the present invention is to provide an improved explosion relief valve for
a crankcase of an internal combustion engine. The characterizing features of the explo-
sion relief valve according to the present invention are given in the characterizing part

of claim 1.

According to the present invention, the explosion relief valve comprises a valve seat, a
closure plate co-operating with the valve seat, a flame arrester for preventing flames
from escaping the crankcase, a cover plate for guiding explosion gases, and a closing
spring for pressing the closure plate against the valve seat. The cover plate has a sand-
wich structure comprising at least two support layers and at least one dampening layer

that is made of a dampening material and arranged between the support layers.

When a cover plate with a sandwich structure that comprises a dampening layer is used,

the vibration of the cover plate and thus the induced noise can be effectively reduced.

According to an embodiment of the present invention, the dampening layer is made of a
polymer. According to other embodiments of the invention, the dampening layer is
made of epoxy or silicone and the support layers are made of a metal or a metal alloy,

such as aluminum or steel. The thickness of the cover plate is suitably 1-4 mm.

Brief description of the drawings

Fig. 1 shows a cross-sectional view of an explosion relief valve.
Fig. 2 shows the structure of the cover plate of the explosion relief valve of Fig. 1 ac-

cording to an embodiment of the invention.
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Detailed description of the invention

Embodiments of the invention are now described in more detail with reference to the

accompanying drawings.

The explosion relief valve according to the present invention can be used as a security
device in connection with a crankcase of a large internal combustion engine, such as an
engine used in a ship or at a power plant. The valve releases overpressure from the
crankcase in case of an explosion and prevents air flow into the crankcase. An engine
can be provided with one or more explosion relief valves. The explosion relief valves
can be fastened for instance to crankcase doors that cover openings of the crankcase.
The explosion relief valve of figure 1 comprises a circular valve seat 1 that can be ar-
ranged outside the crankcase around an aperture in a crankcase door or in a crankcase
wall. The valve seat 1 comprises a groove 7 for accommodating a sealing. An O-ring

seal 8 is arranged in the groove 7.

A flame arrester 5 is arranged around the valve seat 1 protruding outwards from the
plane of the valve seat 1. The flame arrester 5 is made of thin lamellas. The lamellas
allow gas flow through the flame arrester 5 but prevent flames from escaping from the
space that is protected by the explosion relief valve. Also different flame arrester ar-
rangements are possible. For instance, a flame arrester could be arranged on the other
side of the valve seat 1 to cover the opening in the valve seat 1. The flame arrester could
thus be at least partly inside the crankcase. In the embodiment of figure 1, a plurality of
bolts 9 is arranged around the valve seat 1. The bolts 9 extend outwards from the plane
of the valve seat 1 and support a cover plate 4 that is arranged on top of the flame ar-
rester 5. The edge of the cover plate 4 is bent approximately 45 degrees towards the
valve seat 1 for guiding possible explosion gas flow. In order to more effectively direct
the explosion gases to a certain direction, the cover plate 4 can be attached or integrated
to a cylindrical collar encircling the valve seat 1 and having an opening in one direction.
This kind of arrangement is suitable especially for valves where the flame arrester 9 is

arranged on the crankcase side of the valve seat 1.

The valve comprises a closure plate 2 that co-operates with the valve seat 1 and pre-

vents fluid flow into the crankcase of the engine. The valve is kept closed by a helical
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closing spring 3 that is arranged between the cover plate 4 and the closure plate 2 and
presses the closure plate 2 against the valve seat 1. The closure plate 2 is guided by the
bolts 9 supporting the cover plate. If the pressure in the crankcase increases, the closing

spring 3 allows opening of the explosion relief valve and gas flow out of the crankcase.

To reduce noise that is caused by the cover plate 4 due to engine vibrations, the cover
plate 4 has a sandwich structure. The cover plate 4 comprises a dampening layer 4b that
is arranged between a pair of support layers 4a, 4c. The support layers 4a, 4¢ are made
of a metal or an alloy, such as steel. The support layers 4a, 4¢c do not necessarily need to
be made of the same material. The dampening layer 4b is made of a material that damp-
ens vibrations. Suitable materials for the dampening layer 4b are many polymers, such
as epoxy or silicone. The thickness of the cover plate 4 is selected so that it can fulfill
the requirements for its mechanical strength, and at the same have low resonant fre-

quencies. The thickness of the cover plate 4 is suitably 1-4 mm.

The cover plate 4 can comprise more than two support layers 4a, 4c and more than one
dampening layer 4b. For instance, the cover plate 4 could comprise five or more layers
so that the support layers and dampening layers are arranged alternately in the construc-
tion. It is also possible that more than one dampening layers are arranged between a pair
of support layers. If the cover plate 4 comprises more than three layers, the outermost
layers do not necessarily need to be support layers, but at least one of the outer layers
can also be made of a dampening material. If the valve comprises a collar for guiding
the explosion gases, also the collar can have a sandwich structure with support and

dampening layers.

It will be appreciated by a person skilled in the art that the invention is not limited to the

embodiments described above, but may vary within the scope of the appended claims.
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Claims

1. An explosion relief valve for a crankcase of an internal combustion engine, the
valve comprising a valve seat (1), a closure plate (2) co-operating with the valve seat
(1), a flame arrester (5) for preventing flames from escaping the crankcase, a cover plate
(4) for guiding explosion gases, and a closing spring (3) for pressing the closure plate
(2) against the valve seat (1), characterized in that the cover plate (4) has a sandwich
structure comprising at least two support layers (4a, 4c) and at least one dampening lay-
er (4b) that is made of a dampening material and arranged between the support layers

(4a, 4c¢).

2. An explosion relief valve according to claim 1, characterized in that the damp-

ening layer (4b) is made of a polymer.

3. An explosion relief valve according to claim 2, characterized in that the damp-

ening layer (4b) is made of epoxy.

4. An explosion relief valve according to claim 2, characterized in that the damp-

ening layer (4b) is made of silicone.

5. An explosion relief valve according to any of the preceding claims, character-

ized in that the support layers (4a, 4c) are made of a metal or a metal alloy.

6. An explosion relief valve according to claim 5, characterized in that the support

layers (4a, 4¢) are made of steel.

7. An explosion relief valve according to any of the preceding claims, character-

ized in that the thickness of the cover plate 4 is 1-4 mm.
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