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(57) Abréegée/Abstract:

The invention relates to a water inlet arrangement, for the use In fish tanks (2) in aquaculture, with a pipe (14) to feed water into the
tank, the pipe (4) having a plurality of openings (6). For a better adjustment of the flow a surrounding second element (8), having a
plurality of openings, and/or a fixed or adjustable shield (10) are provided.
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Description

Water Inlet Arrangement

By rearing fish in tanks (closing rearing facilities for smolt and edible fish production), it

is possible to exercise considerable control over the fish environment. However, the

~ quality of the environment that can be created depends on several factors which, to a

great extent, are mutually dependent.

In an enclosed rearihg facility, there is a complex interaction of the following factors:

- Temperature

- lllumination

- Density

- Oxygen Content
- Water flow rate

- Concentration level of refuse substances

Food availability
- Current generation and velocity

These factors are decisive for the biological and environmental behavior pattern of the

fish.

Not surprisingly, water is the most important factor in fish rearing. For example, a tank

with a fish density of 60 kg of fish per cubic meter of water will consist of:

- 94 % water, by volume

- 6 % fish, by volume

As a comparison, this is approximately the same density as observed in a crowded
aircraft. Because of the cabin seat arrangement, the actual density within the aircraft is
two to three times greater than the average value, without an adverse effect on
comfort. Here, the cause may be that there was an abundance of fresh air and, on
occasion, food is provided to each person at his/her seat, that is, without undue energy

consumption and without eliciting aggressive behavior. Stated briefly, it is arranged to
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produce the best possible distribution of the most basic needs of our existence, with

the aid of the aircraft's ventilation system and the cabin personnel.

Supply distribution of oxygen and food are also key concepts in intensive fish rearing.
In this type of distribution mechanism, water is used as the transport medium. Breeding
tanks may be designed in such a way that the water flowing through the rearing unit is

used in the most effective manner, with regard to the best possible environment for
each of the fish.

The invention is related to a inlet arrangement for fish tanks in Aquaculture, known as

slot tube, water inlet arrangement, etc. Water means fresh water, aerated water or

water enriched with oxygen.

The brochure: "Fish rearing tanks, Aquaculture Series"” of the AGA AB, S-18181
Liding®, Sweden discloses some types of water inlet arrangements. Figure 13 shows a
simple pipe nozzle or just a open water pipe. Figure 6 shows a vertical diffuser tube,
Figure 7 a horizontal diffuser tube and Figure 8 a combination of vertical and horizontal

diffuser tubes.

The opening/openings of the inlet arrangement have fixed openings. There is no

arrangement to adjust the water flow, water speed or water energy out of the inlet

arrangement.

Problems may be:

- Too high hydraulic energy or to low hydraulic energy coming out of the inlet

arrangement

- Various hydraulic energy out of the openings of the inlet arrangement. The flow

out of the pipe is larger at the bottom holes and lower at the upper holes.

- Suboptimal tank hydraulics with following results:
- Gradients of oxygen and metabolic wastes

-~ Reduced self cleaning of the fish tank

- Reduced distribution of food particles.
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It is the object of the invention to reduce the drawbacks of the state of the art.

In especially:

- Achieve a good and homogenous circulation throughout the whole water column.
- Give self cleaning in the tank regarding waste products (faeces etc.).

- Good and even distribution of feed particles in the tank.

- Good and even distribution and mixing of oxygen in the tank.

- To be able to combine independently the circulation speed and water flow in a

tank.

- To be able to increase efficiency of oxygenation processes.

The object is solved by a water inlet arrangement with the features of claim 1.

Embodiments of the invention and a process are subjects of the depending claims.

The water inlet arrangement is built up from an inner pipe and an outer, surrounding
tube or pipe. The parts are possible to disassemble to allow proper cleaning and
disinfection. The holes/openings in the inner pipe "shoots” the water out in to the
volume of the outer pipe and creates a circulation/rotation/turbulence. The water from
the inner pipe hits the wall of the outer pipe at a given velocity (preferably at a velocity
>2m/sec.). This forces the water to deflect and start an rotation/turbulens in the outer
pipe before it flows out of the openings in the outer pipe. Instead of or additional to the

surrounding pipe a shield can be used. A shield, surrounding only a part of the

circumference of the pipe.

The induced rotation prevents the gas bubbles in the water flow from combining to form
larger gas bubbles (coalescence). This will increase efficiency and transfer speed
between gas and liquid. The rotation and the design/placement of the holes/openings

in the inner pipe will equalize the water pressure in the outer pipe. This will again
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create equal water flow/water speed/water energy from all the holes/openings in the

outer pipe.

The water inlet arrangement is constructed in such a way that the energy of the inlet
water will not affect the force that is needed to rotate or adjust the direction of the water

inlet arrangement around its own axis. This is to adjust the water current pattern in the

tank.

This is to adjust the direction of the flow, individually in each fish tank. It is desired to

have a certain flexibility to adjust the flow/current pattern in a tank to each fish

size/species and situation.

The outer pipe is connected to the inner pipe by sealings or O-rings. This is done so
that you can rotate the outer pipe around the inner pipe. Then the direction of the
holes/openings in the outer pipe can be directed to a desired angel/direction in the fish

tank. The pressure in the outer pipe is equal in all directions and resulits in a low torque

requirement to rotate the outer pipe around the inner pipe.

Speed and flow of the water can be adjusted independent. Maldeformation of fish by

too high impact of hydraulic jets can be avoided.

In large fish tanks of the state of the art the hydraulic energy is a problem when
adjusting the direction of a slot tube. This is because hydraulic energy together with the
area difference between the upper and lower end of the tube will result in a high down

pressure. This pressure will increase the torque needed to rotate the inlet arrangement
around it's own axis. With the invention one can easily eliminate the force this energy

affect the torque needed to rotate the inlet arrangement.

The invention has the following advantages:

- Easier directional flow adjustment of inlet flow by manual management of the

water inlet device. Especially in large water flow and tank configurations where

excessive hydraulic energy conditions exist.

- Possibility to adjust water flow and circulation speed independent of each other.

The second element and/or the shield on the inlet arrangement together with the
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regulation valve to the fish tank allow to adjust to get an independent flow and
circulation speed. This is done by regulating a given flow into a tank with the tank
regulation valve. Then one adjusts the shield to the desirable circulation speed in
the tank. As regulation of the shield will affect the water flow because of change

in counter pressure it is important to compensate this change by adjusting the

regulation valve accordingly.
The water speed from the shield and/or second element affects the existing water

in the tank, and creates a circulation. When the speed is high out from the shield

then the speed in the tank gets bigger. On a given flow one can decide the
velocity in the tank by regulating the shield in/out from the outer pipe. This
increases/reduces the area from which the water has to pass through, and also

the speed of the water at a given flow.
It is possible to regulate the shield and regulation valve simultaneously to achieve

the desired effect.

- Reduce or take away deformities on fry/juveniles/larvae caused by water jet/jets

from water inlet arrangement.

- Reduce degassing in the situation where over/super saturated water is

introduced to a tank.

- Water inlet arrangement can be disassembled for cleaning and disinfection.

The water inlet arrangement of the invention:

- Provides simpler handling and adjustment of the inlet stream flow direction,
independent of the amount of flow into the tank. This can be done because the
pressure inside the outer pipe is equal in all directions. The outer pipe can be
rotated around the inner pipe and can therefore easily be turned as long as the

pressure is equal in all directions. This is especially important when the

dimensions and flow rate are large into the tank.

- Provides the flexibility to independently adjust water flow and water current in a

tank with the adjustable shield.
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- Provides equal water flow and energy throughout the whole water column in a

tank. This is because the water pressure and flow is equalized between each of

the holes/openings that are directed to the shield or water column.

- Prevents coalescence of gas bubbles because of high turbulence/rotation speed

of the water within the outer pipe. This is especially important where oxygen or

other gases are mixed in water in the form of small bubbles.

- Provides the mechanism to deliver the correct current in the tank for efficient
dissolving and distribution of gases throughout the whole tank volume. It also

enables effective removal of waste products such as faeces, ammonia and CO, .

The pipe and/or the second element can have any shape as desired. It is of advantage,
if they are cylindrical or have a polygonal cfoss section, like to triangle, a square, etc..
The openings can have a round shape, but also it is possible to form them in any
shape like oval or rectangular slots. It is of advantage to have the openings arranged in

one row for generating circulation in the fish tank in a simple manner.

1t is of advantage to orient the openings of the second element on the outside or in the

shell of this element.

In a preferred installation the openings of the first and the second element are not
directed in the same direction. Preferably directed 180 dgr in relation to each other.
This is done to create a turbulence inside the outer pipe, and to get as long as possible

residence time between gas and water inside the outer pipe before it is introduced into

the fishtank.

In one preferred embodiment the water inlet arrangement is made with a fixed or an

adjustable shield. The shield covers the water outlet holes/openings from the outer pipe

of the water inlet arrangement. The shield deflects the water jets coming out of each
hole/opening in the outer pipe of the water inlet arrangement. The water flow energy
will be reduced as it hits the shield and the water flow is forced to spread and turn

around to each side of the outer pipe of the water inlet arrangement.
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If the shield is adjustable so that the clearance dimension between the shield and outer
pipe of the water inlet arrangement can be adjusted, this will result In controllable and
adjustable water energy for a given water flow in to the tank. This means that one can

individually adjust the water current and the water flow in the tank as required or as

determined for the fish/organisms.

The shield will increase the mixing zone between inlet and old/existing water in the
tank. This is because the inlet water is introduced over a larger area and the contact
between the existing tank water and the inlet water is greater'than if it is introduced
through holes directly in to the water volume. This way of introducing inlet water into a
tank will contribute to lower gas/O, gradients in the tank. This is important when water

with high concentration of O,/gas is introduced in to a tank with living organisms.

With the shield it provides the opportunity for self-cleaning of the tank, leading to
improved hygiene, without having to include concentrated jet'streams in to the water
column. This is extremely important for breeding of fish and other organism that live in

water. and that are sensitive to the physical strains caused by jet streams. As an

example: Marine fish larvae (Cod, Sea bass, Sea bream).

With the adjustable shield the flow in the tank can be affected in a desired manner. The
shield can be broader or smaller than the surrounded element. In most cases the form

of the shield corresponds to the form of the shielded element for enhancing the flow in

the tank.

The water inlet arrangement can be manufactured from various materials. Preferably

made from non-corrosive materials such as polypropylene, polyethylene, glass fibre or

polyvinyl chloride.

Area of application can be in all situations where water is to be distributed in to a
tank/pool/basin preferably in breeding of fish or other organisms living in water. The

arrangement can be used for salt-water and for sweet-water. Marine and freshwater

fishes can be reared with.

The water inlet arrangement is especially well suited where water and gas are mixed

before 'entering a fish tank.
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The invention is further described by four figures. They show:

Figure 1: The state of the art
Figure 2: The embodiment of the invention

Figure 3: A second embodiment of the invention

Figure 4. Some examples of shields

Figure 1 shows the state of the art. It is an water inlet arrangement, also called slot
tube or inlet pipe with an water inlet on the top, a flange or brushing and a pipe with a
row of openings. The water is fed into the tank through this pipe and the flow out of the

tube or pipe is larger at the bottom holes and lower at the upper holes. The different

speeds are an major drawback of this arrangement.

Figure 2 shows an embodiment of a water inlet arrangement according to the invention.
The pipe 4 is coupled with a muff coupling to the water inlet. The pipe 4 has a row of
openings 6 for feeding the water into the now shown tank. The pipe 4 is surrounded by
the second element 8, which has here the form of an cylinder and has also a row of

openings 6 for feeding the water into the tank. The turbulence/rotation is generated by

the differing orientation of the rows of holes of both elements.

Figure 3 shows another embodiment of the invention, on the top of the figure it is drawn
schematically on the bottom of the figure 3 the embodiment is shown in an tank 2. The
invention shows the pipe 4, surrounded by the second element 8 and the openings 6
for feeding the water into the tank. This embodiment has additional a shield 10.The
shield can be of different shapes/forms. The shape/form should be designated so that
the water jet streams are forced to bend and turn. The shield 10 surrounds the second
element on that place, where the openings 6 are arranged. Shown is the circulation
flow in the fish tank which is affected by the new element. The shield 10 surrounds the

second element 8 or (not shown) the pipe 4 with a circumferential-angle of 60° to 200°,

preferred 90° to 180°, this means between a quarter to one half.

Figure 4 shows six different shields 10 which can be used for example according to the
invention. All shields 10 are arranged in neighbourhood to the second element 8 and

shield it against the flow in the fish tank. It can be adapted to the flow like the first
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example, or a segment of a circle like the second one. The third shows a rectangular
shield 10. The fourth an acute-angled, the fifth a polygonal one. The last one shown
has the rounded shape. It is shown that a lot of forms can be chosen by the man skilled

in the art without departing from the invention.
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Claims

1. Water inlet arrangement for the use in fish tanks (2) in aquaculture, with a pipe (4)
to feed water into the tank (2), the pipe (4) having a plurality of openings (6),
characterized by a surrounding second element (8), having a plurality of openings
) (6), and/or a fixed or adjustable shield (10).

2. Water inlet arrangement according to claim 1, characterized by a cylindrical or

polygonal cross section of the pipe (4) and/or the second element (8).

10 3. Water inlet arrangement according to claim 1 or claim 2, characterized in that the

openings (6) are arranged in one row.

4. Woater inlet arrangement according to one of the preceding claims, characterized in

that the openings (6) of the second element (8) are arranged in the outside or In
15 the shell of that element (8).

5. Water inlet arrangement according to one of the preceding claims, characterized in
that the openings (6) of the second element (8) are oriented in the same direction
as the openings (6) of the first pipe (4).
20
6. Water inlet arrangement according to one of the preceding claims, characterized

by a fixed or adjustable shield (10) surrounding only a part of the circumference of
the pipe (4) or the second element (8).

25 7. Water inlet arrangement according to claim 6, characterized in that the shield (10)

is arranged close to the openings (6) of the second element (8).

8. Process for rearing fish with the step of feeding water into a fish tank by a water

inlet arrangement as described in any of the preceding claims.
30
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Fia: 1 STATE OF THE ART
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