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(54) COMBINATION OF A LIQUID TANK, A SUCTION PIPE, A SHUT-OFF VALVE AND A RELIEF 
VALVE

(57) Combination of a liquid tank and a suction pipe,
wherein the liquid tank comprises an outlet, wherein the
outlet comprises a shut-off valve, and where the suction
pipe is arranged within the liquid tank, wherein the suction
pipe comprises a suction end and a connection end, and

wherein the connection end of the suction pipe is con-
nected to the outlet of the liquid tank, and wherein a relief
valve is arranged in the wall of the suction pipe and ad-
jacent to the connection end.



EP 3 653 534 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention relates to a combination of a liquid
tank and a suction pipe, wherein the liquid tank comprises
an outlet, wherein the outlet comprises a shut-off valve,
and where the suction pipe is arranged within the liquid
tank, wherein the suction pipe comprises a suction end
and a connection end, and wherein the connection end
of the suction pipe is connected to the outlet of the liquid
tank.
[0002] Such combination is for example known from
US3172581.
[0003] It is a common problem with liquid products
stored in liquid tanks, to become contaminated with im-
purities and solids which are heavier than the product.
For example in the case of fuel or oil, contamination with
water, sludge or colonizing bacteria is often encountered.
These impurities, being heavier than the stored liquid,
collect around the bottom of the tank.
[0004] In order to withdraw high quality product from
the tank, floating suction lines are commonly employed.
Instead of draining the tank with an outlet positioned close
to the bottom of the tank, where typically the product is
found with the most contaminations, the product is with-
drawn from the surface of the liquid product. By pivotally
connecting a suction pipe to an outlet of a tank, and by
attaching a float to the suction end of the pipe, high quality
product can be withdrawn close by the surface of the
liquid.
[0005] In order to make it easier to keep the suction
pipe or hose afloat, the suction pipes or hoses are typi-
cally designed for low weight.
[0006] Especially in the case of tanks equipped for stor-
ing flammable, or otherwise dangerous, liquids, the outlet
conduit of the tank often includes a shut-off valve. In case
there is something wrong down the line, the shut-off valve
can be closed to prevent further supply or spillage of liq-
uid.
[0007] Sudden closure of a safety- or shut-off valve
can cause liquid hammer in the suction pipe or hose.
Even though the floating suction pipe is open-ended, the
pressure spike, or the pressure dip that follows it, can
cause severe damage to the floating suction line. Espe-
cially combined with the fact that the suction pipe is op-
timized for its weight, instead of for its strength, collapse
of the pipe due to the effect of the liquid hammer can
easily occur.
[0008] Actuation of the shut-off valve in case of an
emergency can thus easily cause significant collateral
damage. Expensive repairs to the floating suction line as
well as potentially prolonged stalling of delivery of fuel
can very quickly become costly.
[0009] It is an object of the invention to reduce or even
remove the above mentioned disadvantages.
[0010] This object is achieved according to the inven-
tion with a combination according to the preamble, which
is characterized in that a relief valve is arranged in the
wall of the suction pipe and adjacent to the connection

end.
[0011] By arranging a pressure relief valve in the suc-
tion pipe, close to the connection end, the pressure spike
or dip, occurring due to the sudden stopping of the fluid
by closing the shut-off valve, can be relieved by allowing
the fluid an auxiliary passage between the inside of the
pipe and the tank. The potential damage to the suction
pipe within the tank, by the effect of liquid hammer, can
thus be prevented. Having the relief valve arranged close
to the connection end further ensures that no weight has
to be added to the free end of the suction pipe.
[0012] While strengthening of the wall of the suction
pipe might help to prevent potential damage too, it is un-
wanted to add weight to the, potentially floating, part of
the suction pipe that extends into the tank.
[0013] There are numerous ways in which such a relief
valve can be embodied. Preferably, the valve is quick-
acting and its opening corresponds with the closing of
the shut-off valve. Both aspects increase the effective-
ness of the prevention of pressure buildup inside the suc-
tion pipe.
[0014] The relief valve can be a simple flap which clos-
es by the action of fluid flowing past the flap, or a lever
on the flap. Alternatively the valve can be spring loaded
so that it closes when there is no positive pressure inside
the pipe. The valve can also be composed of flexible flaps
arranged over openings in the wall of the pipe.
[0015] Because the pipe is a suction pipe, the pressure
in the pipe is lower than in the tank during the suction of
fluid. This negative pressure exerts a closing force on
the valve or flap. Spring action on the flap is thus not
strictly necessary, but can be beneficial for other reasons.
[0016] The relief valve can also be arranged such that
it opens when a negative relative pressure exists within
the suction pipe that exceeds, for example with a factor,
the negative pressure difference which normally exists
during suction.
[0017] Furthermore, the relief valve can be double-act-
ing, where the valve opens whenever there is a pressure
difference exceeding the pressure differences expected
during normal operation, regardless of whether the rela-
tive pressure is positive or negative.
[0018] In another combination according to the inven-
tion, the suction pipe comprises a joint arranged between
the opening and the suction end, allowing the suction
end to pivot around the joint, relative to the connection
end.
[0019] By adding a joint allowing the suction end to
pivot relative to the connection end, the level from which
the liquid is withdrawn can be chosen more freely than
with a fixed suction pipe. The joint can be constructed in
a number of ways. For example using a flexible section
or a ball-joint in the suction pipe.
[0020] Also according to the invention, is another com-
bination wherein adjacent to the suction end a float is
arranged.
[0021] By adding a buoyant object to the free end of
the suction pipe or hose, the level from which the fluid is
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sucked can be chosen relative to the surface of the fluid.
The float can also be the roof, since it is common practice
to employ a floating roof with liquid tanks.
[0022] In another preferred combination according to
the invention, both the shut-off valve and the relief valve
comprise an open position and a closed position, and
wherein the positions of both valves are coupled, such
that the closed position of the relief valve corresponds
with the open position of the shut-off valve and vice versa.
[0023] By coupling the transitions of the shut-off valve
and the relief valve, an alternate passage for the liquid,
back into the tank, is opened without even necessitating
an increase in pressure which is otherwise needed to
open a relief valve.
[0024] The coupling between the valves can be
achieved mechanically, or using other common means
to couple valve action. The function of the two valves can
also be combined in a diverter valve, preferably having
constant opening even during switchover of valve posi-
tions.
[0025] Another preferred combination according to the
invention, is a combination where the relief valve is a
non-return valve, wherein the flow direction of the non-
return valve is directed from the inside towards the out-
side of the suction pipe.
[0026] The relief valve needs to allow a one-way flow
in case the pressure in the suction pipe is higher then
outside of the suction pipe, but should block the reverse
flow in case the pressure in the pipe is lower. This prop-
erty is delivered by non-return valves or check-valves.
Such one-way valves are available in a wide variety, so
that a proper valve can easily be selected for a given
application.
[0027] These and other features of the invention will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a schematic cross-sectional view of
a first embodiment of a combination according to the
invention.
Figure 2A shows a detail of the embodiment depicted
in figure 1, with the shut-off valve in open position
and the relief valve in closed position.
Figure 2B shows a detail of the embodiment depicted
in figure 1, with the shut-off valve in closed position
and the relief valve in open position.
Figure 3 shows a schematic top-view of another em-
bodiment according to the invention, where the shut-
off valve and the relief valve are combined in a di-
verter valve.
Figure 4 shows a schematic top-view of an alterna-
tive embodiment according to the invention, where
the shut-off valve and the relief valve are combined
in a diverter valve placed external to the tank.

[0028] Figure 1 shows a cross-sectional view of a first
embodiment of a combination 1 according to the inven-
tion. The combination consists of a liquid tank 2 with an

outlet 3 arranged in the wall 4 of the tank 2. The outlet 3
further has a shut-off valve 5. In the tank 2, a suction pipe
6 is arranged. The pipe 6 has a suction end 7 and a
connection end 8. In the wall of connection end 8 of the
pipe 6, a relief valve 9 is arranged. A joint 10 in the pipe
6 allows the suction end 7 to pivot around the connection
end 8.
[0029] Attached to the suction end 7 is a float 11. Ar-
rows indicate the direction of flow of the liquid 12 that is
sucked into the suction end 7 of the pipe 6. Means, such
as a pump, to suck in the liquid 12 are not depicted. Liquid
contamination 13, such as water, and other contamina-
tion in the form of solids 14 are shown as well.
[0030] Figure 2A shows a detail I of the embodiment
1 depicted in figure 1, with the shut-off valve 5 in open
position and the relief valve 9 in closed position. The relief
valve 9 is depicted as a flap with a pivot 15 and lever 16.
It can be seen that the flow of liquid indicated by the
arrows, exerts a force on the lever 16, causing the flap
to remain closed. This closing action is further aided by
the pressure difference between the inside tank and the
inside of the suction pipe.
[0031] Figure 2B shows a detail I of the embodiment
1 depicted in figure 1, with an alternative position of the
valves 5, 9. The shut-off valve 5 is in closed position and
the relief valve 9 is in open position. The flow of the liquid,
pressurized by the liquid hammer effect, is diverted
through the auxiliary passage 17 created by the opening
of the relief valve 9, as indicated by the arrow. The flow
can thus slowly stop, without causing a high pressure
spike.
[0032] Figure 3 shows a schematic top-view of another
embodiment 21 according to the invention, where the
shut-off valve and the relief valve are combined in a di-
verter valve 25. The outlet 23 arranged in the wall 24 of
the liquid tank can be closed by the diverter valve 25,
which is arranged in the wall 24, or on the inside 38, of
the tank. The diverter valve combines the function of the
shut-off valve and the relief valve. When the outlet 23 is
closed, the flow of liquid will flow through the auxiliary
outlet 37, arranged on the inside 38 the tank.
[0033] Figure 4 shows a schematic top-view of an al-
ternative embodiment 41 according to the invention,
where the shut-off valve and the relief valve are combined
in a diverter valve 45 placed on the outlet 43, arranged
in the wall 44 of the tank. The diverter valve 45 is placed
on the outside 59 of the tank, for easier maintenance.
When the outlet 43 is closed by means of the diverter
valve 45, the flow of liquid will flow through the auxiliary
outlet 57, back into the inside 58 of the tank.
[0034] Figure 3 and 4 further emphasize different ways
of creating an auxiliary flow path, depending on the po-
sition of the shut-off valve. Regulations may, for example
in the petrochemical industry, require the shut-off valve
to be arranged in the wall of the tank.
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Claims

1. Combination of a liquid tank and a suction pipe,
wherein the liquid tank comprises an outlet, wherein
the outlet comprises a shut-off valve, and where the
suction pipe is arranged within the liquid tank, where-
in the suction pipe comprises a suction end and a
connection end, and wherein the connection end of
the suction pipe is connected to the outlet of the liquid
tank, characterized in that,
a relief valve is arranged in the wall of the suction
pipe and adjacent to the connection end.

2. Combination according to claim 1, where the suction
pipe comprises a joint arranged between the opening
and the suction end, allowing the suction end to pivot
around the joint, relative to the connection end.

3. Combination according to any of the preceding
claims, wherein adjacent to the suction end a float
is arranged.

4. Combination according to any of the claims 1 - 3,
where both the shut-off valve and the relief valve
comprise an open position and a closed position,
and wherein the positions of both valves are coupled,
such that the closed position of the relief valve cor-
responds with the open position of the shut-off valve
and vice versa.

5. Combination according to any of the claims 1 - 3,
where the relief valve is a non-return valve, wherein
the flow direction of the non-return valve is directed
from the inside towards the outside of the suction
pipe.
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