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Method and device for dispensing a fluid from a tank 

The invention relates to a method and a device for dispensing a fluid, in particular a measured 

quantity of fluid, from at least one tank. 5 

When dispensing petroleum products, such as heating oil, to the end customers, in general a 

measuring device authorized by calibration has to be used, which, on the one hand, permits and 

accurately-calibrated measurement of the flow volume and, on the other hand, prevents air 

inclusions, in particular air bubbles, from being added to the product to be dispensed. A device 10 

having a measuring device designed for this purpose is described, for example, in EP 0 855 576 

A1. 

According to the teaching of EP 0 855 576 A1, the liquid is dispensed via a pipeline from a 

tank, wherein a pump and a meter are provided on the pipeline. Furthermore, a degassing container 15 

and a gas bubble sensor are provided upstream of the meter on the pipeline. To prevent gas 

entrained with the liquid from penetrating into the meter, the proportion of bubbles can be 

measured by means of the gas bubble sensor and the performance of the pump can be controlled 

accordingly in the device of EP 0 855 576 A1. If excess air inclusion occurs, in particular at the 

end of the dispensing, the pump can thus be stopped, where it can be provided that enough product 20 

still remains in the degassing container that it is ensured that no gas reaches the meter. Therefore, 

a residual volume of the product remains in the pipeline at the end of the dispensing. 

If a partial delivery is performed using the device of EP 0 855 576 A1, the tank is thus not 

completely emptied, the entire pipeline system, including the components arranged thereon and 25 

full hoses arrange thereon, thus remains filled with the corresponding product at the end of the 

dispensing. 
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In a typical tank vehicle, the residual volume contained in the pipeline system at the end of the 

dispensing can typically be up to 30 L. 

If a product changes carried out after completing the dispensing, for example, by switching 5 

over to a differently filled tank chamber, mixing and contamination of the subsequently dispensed 

product can thus occur due to the residual volume contained in the pipeline. However, such 

contamination by residual volume quantities is to be avoided in particular in the case of high-

quality heating oils and diesel fuels having different sulfur content and having biosynthetic 

additives. 10 

A method for dispensing liquid from a tank wagon containing multiple chambers essentially 

by way of gravity is known from DE 197 33 715 C1. According to the teaching of DE 197 33 715 

C1, at the end of dispensing, a bottom valve of the tank is closed and the dispensing pipe is vented 

for residual emptying. During this residual emptying, the electronic registration of the counting 15 

signals of a flow meter or turbine meter, which is provided for determining the dispensed quantity 

of liquid, is stopped. The liquid value dispensed during the residual emptying is taken into 

consideration in that a previously determined value is added to the volume value registered up to 

this point in an electronic control device. In particular when air inclusions are located in the pipe 

system, however, this procedure may not be sufficiently accurate with regard to the statutory 20 

calibration specifications. 

Pressing out the liquid volume contained in the dispensing hose of a dispenser at the end of the 

dispensing by means of pressurized gas is known from DE 198 21 559 A1. 

25 

DE 100 46 921 C1 and US 5,505,335 describe a procedure in which at the end of the dispensing, 

residual fluid contained in the pipe is returned into the tank. 
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The object of the invention is to specify a method and a device for dispensing a fluid, which 

ensure high product purity with high accuracy in the determination of the dispensed quantity of 

fluid. 

5 

This object is achieved by a method for dispensing a fluid from at least one tank having the 

features of claim 1 and a device for dispensing a fluid from at least one tank having the features of 

claim 9. Preferred exemplary embodiments are specified in the respective dependent claims. 

In the method according to the invention, it is provided that the fluid is conveyed out of the 10 

tank via a conveying pipe and dispensed, wherein the quantity of the dispensed fluid is measured, 

at the end of the dispensing the conveying pipe is shut off by means of a tank shutting-off device, 

and, subsequently, residual fluid located on that side of the tank shutting-off device which faces 

away from the tank is removed from the conveying pipe and likewise dispensed, wherein the 

quantity of dispensed residual fluid is measured. 15 

A basic concept of the invention can be seen in that a quantity of residual fluid contained in the 

conveying pipe after completion of the supply, which can also be designated as the carryover 

volume, is not pumped into intermediate tanks or pumped back into the tank, but rather delivered 

to the customer. A fluid quantity measurement is also carried out here in the case of the dispensing 20 

of the quantity of residual fluid, so that enough is done for the statutory calibration requirements. 

According to the invention, the conveying pipe system is thus emptied after the dispensing so that 

the risk of mixing by residual fluid is reduced. A dispensing quantity measurement is carried out 

here during the entire dispensing procedure, including the dispensing of the residual fluid. 

25 

Preferably, an additional pump and/or an additional measuring system is used for the volume 

during the residual fluid dispensing, which differs from the pump or from the measuring system 
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that is used during the initial fluid dispensing with the tank shutting-off device open. The tank 

shutting-off device according to the invention can be, for example, a valve, a slide, or a flap which 

is arranged in the course of the pipe of the conveying pipe. In particular, in this case it is a bottom 

valve of the tank. The fluid can in particular be a liquid, preferably a fuel. If multiple tanks are 

provided, they are preferably individual tank chambers of an overall tank here. The conveying of 5 

the fluid and/or the residual fluid can in principle be carried out solely by the effect of gravity, but 

is preferably carried out by pump action. 

The measurement of the quantity of the dispensed fluid and/or the dispensed residual fluid is 

advantageously carried out by means of a flow measurement device, for example, an impeller meter 10 

or turbine meter. In principle, however, other measurement methods and devices are also possible. 

According to the invention, it can be provided that the fluid dispensing is stopped in the first 

phase upon reaching a previously determined dispensing quantity and the tank shutting-off device 

is closed. Alternatively, it can be provided that the gas proportion in the conveying pipe is measured 15 

in the first phase of the fluid dispensing is ended as a function of the measurement result. It is 

particularly advantageous according to the invention that the fluid dispensing is stopped at a 

dispensing quantity which corresponds to a target value minus a previously determined correction 

value, and then the residual fluid is dispensed. Overfilling of the container into which the fluid is 

dispensed can be avoided in this way. The correction value preferably corresponds to a maximum 20 

value, which corresponds to complete fluid filling of the conveying pipe side facing away from the 

tank, i.e., without air inclusions. 

In principle, it is possible to dispense the residual fluid via the same pipe path via which the 

fluid is also dispensed in the first dispensing phase before shutting off the tank shutting-off device. 25 

However, it is particularly advantageous for the residual fluid to be dispensed via a residue removal 

pipe, which branches off from the conveying pipe and preferably opens back into the conveying 
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pipe at a location spaced apart farther from the tank. In this way, it is possible to substantially 

prevent the occurrence of mixing due to quantities of residual fluid in dead spaces of the residue 

removal pipe. If the residue removal pipe opens back into the conveying pipe at a downstream 

location thereof, it is possible to dispense from the same dispensing opening during the entire 

dispensing procedure, which represents a particularly simple procedure. 5 

Particularly rapid and effective residue removal from the conveying pipe can be achieved in 

that the residual fluid is conveyed by means of a residue removal pump device arranged on the 

residue removal pipe. A further pump device is suitably arranged on the conveying pipe, which is 

used to pump the fluid in the first phase before the shutting off of the tank shutting-off device. The 10 

residue removal pump device is suitably operated depending on the fluid level. 

It can furthermore be provided according to the invention that the quantity of the fluid 

dispensed before the shutting off of the tank shutting-off device and the quantity of the dispensed 

residual fluid are determined by means of different measurement devices. It can be taken into 15 

consideration here that smaller volume flows often occur during the residual fluid dispensing than 

during the preceding fluid dispensing. It can also be taken into consideration that the residual fluid 

possibly has a comparatively high proportion of gas inclusions. The two measurement devices are 

preferably connected in parallel with respect to pipes, wherein flow occurs through a first pipe 

having the first measurement device during the fluid dispensing and flow occurs through a second 20 

pipe having the second measurement device during the residual fluid dispensing. The second pipe 

is preferably formed smaller in diameter than the first pipe. 

It is advantageous according to the invention that the dispensed quantity of residual fluid is 

determined by means of a residue removal flow measurement device arranged on the residue 25 

removal pipe. 
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The residual fluid is suitably discharged at at least one dead space of the conveying pipe and/or 

a lower vertex of the conveying pipe from the conveying pipe. The residual fluid is preferably 

discharged from the conveying pipe at a gas separator, which is arranged on the conveying pipe. 

Such a gas separator is suitably arranged on the side facing away from the tank of a flow 

measurement device provided in the conveying pipe, in order to keep gas inclusions away from 5 

this measurement device. Such a gas separator, which can also be designated as a degasser, often 

has a dead space for the fluid at the bottom. 

 

Particularly easy handling capability is provided in that fluid dispensed before the shutting off 

of the tank shutting-off device and the residual fluid are dispensed via the same dispensing opening. 10 

However, the pipe paths for the dispensing of the fluid and for the dispensing of the residual fluid 

differ at least in some sections. 

 

It can be provided according to the invention that the fluid is dispensed via at least one full 

hose. Multiple full hoses are suitably provided for various products. It can be provided here that 15 

the fluid and in particular also the residual fluid is supplied to a different full hose depending on 

the composition. Additionally or alternatively, fluid dispensing via at least one empty hose can also 

be provided. 

 

A device according to the invention is designed having a conveying pipe, which is connected 20 

to the tank at its one end via a tank shutting-off device, in particular a bottom valve, and which has 

at its other end at least one dispensing opening, means for discharging and dispensing residual 

fluid, which is located in the conveying pipe after shutting off the tank shutting-off device on the 

side of the tank shutting-off device facing away from the tank, and means for measuring the 

quantity of the dispensed residual fluid. 25 

 

The device according to the invention can be used in particular to carry out the method 
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according to the invention, by which the advantages described in this context may be achieved. 

The features described in conjunction with the method according to the invention can also be used 

in the device according to the invention, and the features described in conjunction with the device 

according to the invention can also be used in the method according to the invention. 

5 

The means for discharging and dispensing residual fluid are suitably designed so that the 

residual fluid, and the fluid in the first dispensing phase, is dispensed via the dispensing opening. 

Particularly thorough residue removal from the conveying pipe can be achieved according to 

the invention in that the means for discharging and dispensing residual fluid have a residue removal 10 

pipe, which branches off from the conveying pipe and in particular preferably opens back into the 

conveying pipe again at a location spaced apart farther from the tank. The residue removal pipe 

advantageously branches off here at at least one dead space, in particular at a lower vertex of the 

dispensing pipe, from the dispensing pipe. The residue removal pipe is preferably designed for a 

smaller volume flow in comparison to the conveying pipe, in particular formed having a smaller 15 

diameter. 

It is advantageous according to the invention that in addition to the means for measuring the 

quantity of the dispensed residual fluid, means are also provided for measuring the quantity of the 

fluid dispensed before the shutting off of the tank shutting-off device. The means for measurement 20 

are suitably all connected for signaling to an evaluation device, which in particular has a summation 

element for the two measured values. The evaluation device can be part of a controller which 

controls pump devices and/or shutting-off devices of the device. 

It is furthermore advantageous according to the invention that a gas separator is arranged on 25 

the conveying pipe. This makes it possible for the dispensed quantity of fluid to be determined 

particularly accurately. If a gas separator is provided, it is expedient for the residue removal pipe 

FAS 2002 - Page 8



8 

to branch off at the gas separator, in particular at a bottom area of the gas separator. A dead space 

for the fluid can be formed in the bottom area of such a gas separator. The gas separator can in 

particular have an area in the conveying pipe which is enlarged in cross section. 

 

According to the invention, multiple residue removal pipes can also be provided and/or the 5 

residue removal pipe can have multiple feed pipes, which branch off from the conveying pipe at 

different points, in particular at various dead spaces. 

 

In principle, the conveying of the fluid when the tank shutting-off device is open can be carried 

out solely by the effect of gravity. However, it is particularly advantageous that a main pump device 10 

is provided on the conveying pipe. A particularly high dispensing performance in the first 

dispensing phase can be achieved in this way. 

 

It is furthermore advantageous for a main flow measurement device to be provided on the 

conveying pipe for determining the quantity of fluid dispensed in the first dispensing phase. 15 

However, other devices for determining the dispensed quantity of fluid are also conceivable, such 

as a scale arranged on the tank. 

 

For particularly rapid and reliable residue removal, it is expedient for a residue removal pump 

device to be provided on the residue removal pipe. It is furthermore advantageous for a residue 20 

removal flow measurement device to be arranged on the residue removal pipe. In particular, the 

means for measuring the quantity of the dispensed residual fluid can have the residue removal flow 

measurement device. The pump performance of the residue removal pump device is preferably less 

than the pump performance of the main pump device. 

 25 

The flow measurement devices can in particular be turbine meters or impeller meters. 
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The main pump device is suitably arranged first following the tank in the pipe course of the 

conveying pipe, then the gas separator, and finally the main flow measurement device. 

Particularly high precision in the determination of the dispensed quantity of residual fluid can 

be achieved in that, in particular in the residue removal pipe, a fill level sensor is provided, and 5 

that preferably a controller is provided, which is designed to control the residue removal pump 

device as a function of the fill level determined by the fill level sensor. This fill level sensor can 

be designed in particular as an empty signal sensor. By means of this fill level sensor, it is possible 

to prevent an excessively high proportion of gas from being applied to the residue removal flow 

measurement device or that the residue removal pipe even runs empty. Since in general a residual 10 

fluid volume remains in the residue removal pipe, it is advantageous for it to be formed with a 

small cross section, in particular a smaller cross section than the conveying pipe. 

The reliability of the invention can be increased by providing at least one shutting-off device 

on the residue removal pipe. The at least one shutting-off device is advantageously actuatable by 15 

the controller. At least one shutting-off device is preferably provided in each case both at the branch 

and at the orifice of the residue removal pipe, so that the residue removal pipe can be fluidically 

disconnected both on the inlet side and on the outlet side from the conveying pipe during the first 

dispensing phase, thus the phase in which the tank shutting-off device is open. Preferably, a 

shutting-off device is provided on the residue removal pipe in each case on both sides of the residue 20 

removal flow measurement device and/or the residue removal pump device. If multiple dispensing 

openings are provided for different products, it can be advantageous to provide a separate shutting-

off device for each dispensing opening on the outlet side on the residue removal pipe. 

It is furthermore advantageous according to the invention for the residue removal pipe to branch 25 

off from the conveying pipe on the side of the main flow measurement device facing toward the 

tank and to open back into the conveying pipe on the side of the main flow measurement device 
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facing away from the tank. In this case, the residue removal pipe forms a bypass pipe, which 

bypasses the main flow measurement device. The main flow measurement device is preferably 

empty during the residue removal. 

It can furthermore be provided according to the invention that a shutting-off device, in 5 

particular a check valve, is provided on the conveying pipe, in particular in the area of the main 

flow measurement device and in particular on its side facing away from the tank. This shutting-off 

device is provided according to the invention on the side of the tank shutting-off device facing 

away from the tank. By means of this shutting-off device, an area of the conveying pipe from which 

residue is removed can be separated from an area of the conveying pipe from which residue has 10 

not been removed. In this way, it is made possible according to the invention to work with full 

hoses. It is preferably provided that the residue removal pipe branches off on one side of the 

shutting-off device from the conveying pipe and opens back into the conveying pipe on the other 

side of the shutting-off device. If a shutting-off device is provided, the controller is suitably 

designed for closing this shutting-off device during the residual fluid dispensing. A check valve 15 

can take over this function without an external controller. The check valve is suitably designed so 

that it shuts off in the event of a fluid flow directed into the tank. 

In order to prevent a quantity of fluid from being counted twice, both in the first dispensing 

phase and also during the residue removal, the shutting-off device is suitably arranged in the 20 

immediate vicinity of the main flow measurement device, preferably on its side facing away from 

the tank. The check valve can also be designed as a pressure retention valve. 

It is preferred according to the invention for multiple tanks to be provided, and for the 

conveying pipe to have a collector pipe, to which each of the tanks are connected via a tank 25 

shutting-off device. The tanks can in particular be tank chambers of an overall tank. The invention 

is suitably provided for a tank vehicle. 
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In particular if multiple tanks are provided, which are to be charged with various fluids, it can 

be advantageous for the conveying pipe to have multiple dispensing pipes, on each of which at 

least one dispensing opening is provided, and for a distributor to be provided in the conveying pipe, 

using which the fluid can be distributed deliberately into the various dispensing pipes. The 5 

distributor preferably directly adjoins the shutting-off device arranged in the conveying pipe, so 

that a residual volume provided downstream from the shutting-off device, which is not removed 

as residue, is kept as small as possible. 

If multiple dispensing pipes are provided, it is advantageous for particularly minor mixing that 10 

the residue removal pipe branches into multiple partial pipes, which each open into different 

dispensing pipes. A separate shutting-off device can be provided at the branch for each partial pipe. 

It can be provided according to the invention that the conveying pipe has at least one dispensing 

pipe designed as a full hose. Empty hoses can also be provided. 15 

To permit particularly easy and rapid residue removal, it is advantageous for at least one pipe 

venting device, in particular a venting valve, to be provided on the conveying pipe, in particular in 

the area of the tank shutting-off device, using which the conveying pipe can be vented on the tank 

side during the residual fluid dispensing. 20 

A gas quantity sensor is preferably provided on the conveying pipe for the setting of the pump 

performance of the main pump device depending on the gas proportion by means of the controller. 

The invention will be explained in more detail hereinafter on the basis of preferred exemplary 25 

embodiments, which are schematically shown in the drawings. In the drawings: 
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Figure 1 shows a schematic view of a device according to the invention for dispensing a fluid 

for carrying out the method according to the invention according to a first embodiment; 

 

Figure 2 shows a detail view of a device according to the invention in the area of the 

distributor on the dispensing pipe side according to a second embodiment; 5 

 

Figure 3 shows a top view of the device from Figure 2 in the direction A; and 

 

Figure 4 shows a side view of the device from Figure 2 in section at the plane of section B-

B. 10 

 

Identically acting elements are provided with the same reference signs in all figures. 

 

A first embodiment of a device according to the invention is shown in Figure 1. The device has 

two tanks 2, 2’, which form tank chambers of an overall tank. A tank shutting-off device 13, 13’ 15 

designed as a bottom valve is provided on each of the two tanks 2, 2’. Via these bottom valves, the 

tanks 2, 2’ can be emptied into a collector pipe 11, which is provided at the inlet side of a conveying 

pipe 10. 

 

A main pump device 15 for conveying the fluid out of the two tanks 2, 2’ is provided in the 20 

conveying pipe 10. A filter 41, 42 is arranged in each case on both sides of the main pump device 

15 in the conveying pipe 10. In the pipe course of the conveying pipe 10, a gas separator 30 adjoins 

the main pump device 15 having the second filter 42, which separator has a vertically extending 

wall section that is formed having a larger internal cross section, in particular having a larger 

internal diameter, in comparison to the surrounding conveying pipe 10. 25 

 

A main flow measurement device 17, designed, for example, as a turbine meter, adjoins the 
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gas separator 30 in the conveying pipe 10, and is in turn adjoined directly by a shutting-off device 

designed as a check valve 19. The gas separator 30 is used to minimize an application of gas to the 

main flow measurement device 17. The check valve 19 is followed by a distributor 25, which 

distributes the conveying pipe cross section onto two separate dispensing pipes 70, 70’, for 

example, which are designed as full hoses toward the end and each have a dispensing opening 20, 5 

20’. On the inlet side of the two dispensing openings 70, 70’, in the area of the distributor 25, the 

two dispensing lines 70, 70’ each have a shutting-off device 72, 72’. More than two dispensing 

lines can also be provided, wherein then the number of the dispensing openings and shutting-off 

devices can be increased accordingly. 

10 

A dead space is formed in the bottom area of the gas separator 30, which cannot be pumped 

out via the conveying pipe 10 entering and exiting via it. In this bottom area of the gas separator 

30, a residue removal pipe 50 branches off from the conveying pipe 10 via a shutting-off device 

61. This residue removal pipe 50 branches, for example, into two partial pipes 51, 51’, which open

downstream of the check valve 19 into the two dispensing pipes 70, 70’. Preferably, at least one 15 

partial pipe is provided per dispensing pipe. A residue removal pump device 55 and a residue flow 

measurement device 53, which is designed, for example, as a turbine meter, are arranged in the 

residue removal pipe 50. Furthermore, a fill level sensor 58 is provided on the tank side of the 

residue removal flow measurement device 53. After the branch of the residue removal pipe 50, a 

shutting-off device 62, 62’ is provided in each of the two partial pipes 51, 51’ of the residue 20 

removal pipe 50. 

If a specified quantity of fluid of, for example, 3000 L is to be dispensed from the tank 2 by 

means of the device, the following method can thus be used according to one exemplary 

embodiment of the method: 25 

First, the conveying pipe 10 is filled in that the tank shutting-off device 13 is opened, wherein 
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the second tank shutting-off device 13’ is switched to passage. Furthermore, a venting valve 32 

provided on the cover side on the gas separator 30 is opened, which has a pipe connection via a 

venting pipe 33, for example, with the tank 2, or also with the surroundings. In this way, the 

conveying pipe 10 can be filled with fluid up to the check valve 19. 

 5 

In addition to the venting valve 32, further venting valves (not shown) can also be provided, 

which have a pipe connection to the surroundings or to the other tank 2’. 

 

To detect the fill level of the conveying pipe 10, a measuring probe 35 is provided on this pipe. 

This measuring probe 35 is designed in the present exemplary embodiment as an electronic 10 

dipstick, which is arranged in the gas separator 30, which can also be designated as a degasser. As 

soon it is established by means of the measuring probe 35 that sufficient product is present in the 

pipe system 10 to dispense bubble-free product into the dispensing lines 70, 70’ and their full hoses, 

the venting valve 32 is closed. Alternatively, a timing control can also be provided. 

 15 

During the initial filling of the conveying pipe 10, the shutting-off device 61, which can also 

be designated as a residue removal valve, and the shutting-off devices 62, 62’ and 72, 72’ are 

closed. 

 

If the conveying pipe 10 is filled, depending on the hose prefilling, the shutting-off device 72 20 

or the shutting-off device 72’ is opened and the main pump device 15 is started. The main flow 

measurement device 17 detects the quantity flowing through, which is essentially free of bubbles 

due to the gas separator 30 connected upstream. The controller 5, which is designed as a computer, 

controls the main pump device 15 such that the conveying procedure stops in a timely manner 

before the desired target value for the dispensing. In particular, it can be stopped at a dispensing 25 

volume which corresponds to the target value minus the volume of the conveying pipe 10, in the 

present example, at a value of 2970 L with a pipe volume of 30 L. 
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The dispensing lines 70, 70’ are already filled with the product of the respective full hose, 

which can take place, for example, during the initial startup of the system. 

 

The tank shutting-off device 13 is then closed. In the illustrated embodiment, in which the 5 

partial pipes 51, 51’ of the residue removal pipe 50 downstream from the shutting-off devices 72, 

72’, into the conveying pipe, these two shutting-off devices 72, 72’ are also closed. 

 

The residue removal procedure is now begun. For this purpose, the tank shutting-off device 13 

is vented via a venting valve 45. A further venting valve is provided on the second tank shutting-10 

off device 13’ of the second tank 2’. Furthermore, the shutting-off device 61 provided on the inlet 

side of the residue removal pipe 50 and, in accordance with the previously used dispensing pipe 

70 or 70’, the outlet-side shutting-off device 62 or the outlet-side shutting-off device 62’ of the 

residue removal pipe 30 are opened. The outlet-side shutting-off devices 62, 62’ can also be 

designated as selection valves. 15 

 

After opening the shutting-off devices 61 and 62 or 62’, the residue removal pump device 55 

is started and pumps the residual product to be removed via the residue removal flow measurement 

device 53 into the injection point of the respective dispensing pipe 70 or 70’. A fill level sensor 58, 

which can also be designated as an empty signal sensor, monitors the product flow in the residue 20 

removal pipe 50 for the entry of air. As soon as the entry of air is detected, the residue removal 

pump device 55 is stopped or shut down. 

 

Additionally or alternatively to the fill level sensor 58 in the residue removal pipe 50, a fill 

level sensor 59 can also be provided for the mention purpose at the gas separator 30. This fill level 25 

sensor 59 permits a time-delayed reaction and pump control. The signal of the fill level sensor 58, 

in contrast, can be used as an absolute switching-off criterion, in order to ensure that no gas can 
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penetrate into the feed pipe to the residue removal pump device 55. 

 

If the sensor 58 or 59 detects that the residue removal pipe 50 runs empty, the open shutting-

off device of the two shutting-off devices 62, 62’ is closed. The quantity of fluid measured via the 

residue removal flow measurement device 53 is added to the quantity of fluid measured by the 5 

main flow measurement device 17. The supplied quantity to be paid for is thus, for example, 3000 

L or somewhat less, depending on the gas content in the conveying pipe 10, in particular in the gas 

separator 30, at the beginning of the residue removal. 

 

Subsequently, the venting valve 45 is closed again and a further dispensing process can be 10 

started with the system having residue removed. 

 

The control of the gas separator 30 can preferably take place via the measuring probe 35 

designed as a dipstick, which specifies the level in the gas separator 30. The measurement signal 

of the measuring probe 35 can also be used to control the residue removal process, in particular to 15 

control the residue removal pump device 55, since using it the fill level in the gas separator 30 can 

be determined continuously, which significantly simplifies the pump control. If the measuring 

probe 35 is used for the pump control, the fill level sensor 58 and/or 59 can possibly be omitted. 

 

It is to be taken into consideration that the residue removal system in schematic Figure 1 is 20 

shown disproportionately large for the sake of clarity. The internal value of the residue removal 

device, in particular the residue removal pipe 50, is to be selected to be as small as possible in order 

to minimize product contamination. 

 

The residual volumes remaining in the system can be further reduced by the refinement of the 25 

distributor 25 shown in Figures 2 to 4 and associated valve blocks, in which the dead volumes are 

reduced. 
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The distributor 25 shown in Figures 2 to 4 enables a distribution of the product with reduced 

mixing. In contrast to the exemplary embodiment of Figure 1, in the exemplary embodiment shown 

in Figures 2 to 4, the residue removal pipe 50 only branches off directly before the distributor 25, 

i.e., the shutting-off devices 62, 62’ arranged in the partial pipes 51, 51’ directly join the distributor 5 

25. On the one hand, the conveying pipe 10 is branched into the two dispensing pipes 70, 70’ in 

the distributor 25 of Figures 2 to 4. In addition, the two partial pipes 51, 51’ of the residue removal 

pipe 50 also open into the separate dispensing lines 70, 70’ in the distributor 25. In contrast to the 

exemplary embodiment of Figure 1, the partial pipes 51, 51’ open here into the dispensing pipes 

70, 70’ on the side of the shutting-off devices 72, 72’ facing toward the tank. The shutting-off 10 

devices 72, 72’ directly join the distributor 25. 

 

In the exemplary embodiment shown in Figures 2 to 4, sensors 80, 80’ are arranged in the 

residue removal pipe 50 upstream of its branching, which are used to detect a signal from the 

residue removal pump device 55 and/or residue removal flow measurement device 53. The residue 15 

removal pump device 55 and/or residue removal flow measurement device 53 can be designed 

here, for example, as turbine meters or impeller meters (with 90° phase offset). 

 

The shutting-off devices 62, 62’ and 72, 72’ are controlled simultaneously and in an associated 

manner, i.e., for example, the shutting-off devices 62, 72 are opened and the shutting-off devices 20 

62’ and 72’ are closed. 

 

The flow measurement devices of the invention can be designed in particular as flowmeters. 
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CLAIMS 

1. A method for dispensing a fluid from at least one tank (2), in which

- the fluid is conveyed out of the tank (2) by a conveying pipe (10) and dispensed, wherein

the quantity of dispensed fluid is measured, 5 

- at the end of the dispensing operation the conveying pipe (10) is shut off by means of a

tank shutting-off device (13), in particular a bottom valve, and, 

- subsequently, residual fluid located on the outside of the tank shutting-off device (13)

which faces away from the tank is removed from the conveying pipe (10) and likewise dispensed, 

wherein the quantity of the dispensed residual fluid is measured. 10 

2. The method as claimed in claim 1,

characterized in that

the residual fluid is dispensed via a residue removal pipe (50), which branches off from the

conveying pipe (10) and opens into the conveying pipe (10) again at a location spaced apart farther 15 

from the tank (2). 

3. The method as claimed in any one of the preceding claims,

characterized in that

the residual fluid is conveyed by means of a residue removal pump device (55) arranged20 

on the residue removal pipe (50). 

4. The method as claimed in any one of the preceding claims,

characterized in that

the quantity of the fluid dispensed before the shutting off of the tank shutting-off device25 

(13) and the quantity of the dispensed residual fluid are determined by means of different

measurement devices. 
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5.  The method as claimed in any one of the preceding claims, 

 characterized in that 

 the dispensed quantity of residual fluid is determined by means of a residue removal flow 

measurement device (53) arranged on the residue removal pipe (50). 5 

 

6.  The method as claimed in any one of the preceding claims, 

 characterized in that 

 the residual fluid is discharged from the conveying pipe (10) at a gas separator (30), which 

is arranged on the conveying pipe (10). 10 

 

7. The method as claimed in any one of the preceding claims, 

 characterized in that 

 the fluid dispensed before the shutting off of the tank shutting-off device (13) and the 

residual fluid are dispensed via the same dispensing opening (20). 15 

 

8.  The method as claimed in any one of the preceding claims, 

 characterized in that 

 the fluid is dispensed via at least one full hose. 

 20 

9. A device for dispensing a fluid from at least one tank (2), in particular for carrying out the 

method as claimed in any one of the preceding claims, comprising 

 - a conveying pipe (10), which is connected to the tank (2) at its one end via a tank shutting-

off device (13), in particular a bottom valve, and which has at least one dispensing opening (20) at 

its other end, 25 

 - means for discharging and dispensing residual fluid, which is located after shutting off 

the tank shutting-off device (13) in the conveying pipe (10) on the side of the tank shutting-off 
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device (13) facing away from the tank, and 

 - means for measuring the quantity of the dispensed residual fluid. 

 

10. The device as claimed in claim 9, 

 characterized in that 5 

 the means for discharging and dispensing residual fluid have a residue removal pipe (50), 

which branches off from the conveying pipe (10) and opens back into the conveying pipe (10) at a 

location spaced apart farther from the tank (2). 

 

11. The device as claimed in any one of the preceding claims, 10 

 characterized in that 

 a gas separator (30) is arranged on the conveying pipe (10), and 

 in that the residue removal pipe (50) branches off in particular at the gas separator (30). 

 

12. The device as claimed in any one of the preceding claims, 15 

 characterized in that 

 a main pump device (15) and/or a main flow measurement device (17) is provided on the 

conveying pipe. 

 

13. The device as claimed in any one of claims 10 to 12, 20 

 characterized in that 

 a residue removal pump device (55) and/or a residue removal flow measurement device 

(53) is arranged on the residue removal pipe (50). 

 

14. The device as claimed in any one of claims 10 to 13, 25 

 characterized in that 

 a fill level sensor (58) is provided on the residue removal pipe (50), and 
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 in that preferably a controller (5) is provided, which is designed to control the residue 

removal pump device (55) as a function of the fill level determined by the fill level sensor (58). 

 

15. The device as claimed in any one of claims 10 to 14, 

 characterized in that 5 

 at least one shutting-off device (61, 62) is provided on the residue removal pipe (50). 

 

16. The device as claimed in any one of claims 12 to 15, 

 characterized in that 

 the residue removal pipe (50) branches off from the conveying pipe (10) on the side of the 10 

main flow measurement device (17) facing toward the tank and opens back into the conveying pipe 

(10) on the side of the main flow measurement device (17) facing away from the tank. 

 

17. The device as claimed in any one of the preceding claims, 

 characterized in that 15 

 a shutting-off device, in particular a check valve (19), is provided on the conveying pipe 

(10), in particular in the area of the main flow measurement device (17) and in particular on its 

side facing away from the tank. 

 

18. The device as claimed in any one of the preceding claims, 20 

 characterized in that 

 multiple tanks (2) are provided and in that the conveying pipe (10) has a collector pipe (11), 

to which the tanks (2) are connected via a respective tank shutting-off device (13). 

 

19. The device as claimed in any one of the preceding claims, 25 

 characterized in that 

 the conveying pipe (10) has multiple dispensing pipes (70), on each of which a dispensing 
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opening (20) is provided, 

 in that a distributor (25) is provided in the conveying pipe (10), using which the fluid can 

be distributed into the various dispensing pipes (70), and 

 in that the residue removal pipe (50) branches into multiple partial pipes (51), which each 

open into different dispensing pipes (70). 5 

 

20. The device as claimed in any one of claims 10 to 19, 

 characterized in that 

 the conveying pipe (10) has at least one dispensing pipe (70) designed as a full hose.  
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ABSTRACT 

The invention relates to a method for dispensing a fluid from at least one tank (2), in which the 

fluid is conveyed out of the tank by a conveying pipe (10) and dispensed, wherein the quantity of 

dispensed fluid is measured, at the end of the dispensing operation the conveying pipe is shut off 

by means of a tank shutting-off device (13), and, subsequently, residual fluid located on that side 5 

of the tank shutting-off device which faces away from the tank is removed from the conveying 

pipe and likewise dispensed, wherein the quantity of dispensed residual fluid is measured. The 

invention furthermore relates to a device for dispensing a fluid from at least one tank (2) 
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