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(57) Abstract 

Method for mashing of malt and water to produce 

wort in a tank (12), comprising the steps: feeding 

of fresh malt via a fresh malt inlet (16) to the 

tank (12); feeding of mash water via a mash 

water inlet (22) to the tank (12); mixing of the 

fresh malt and the mash water in the tank (12) to 

produce the wort by conveying malt from a lower 

part of the tank (12) to an upper part of the tank 

(12); discharge of used malt through an upper 

used malt outlet (18); and discharge of wort from 

the tank (12) through a lower wort outlet (20). 

The invention also disclose a mash apparatus (10) 

for production of wort, comprising a tank (12) for 

holding malt and water, said tank (12) having a 

lower part (14a) with a lower fresh malt inlet (16) 

and a lower wort outlet (20), an upper part (14b) 

with an upper used malt outlet (18) and an upper 

mash water inlet (22), wherein said tank (12) 

further comprises an internal conveyer (24) for 

feeding of malt from the lower part (14a) to the 

upper part (14b). 
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Field of the invention 

The present invention relates to an apparatus and method for mashing of malt and 

water to produce wort in a tank. 

Disclosure of the state of art. 5 

Today’s methods for mashing wort for producing beer can be divided in 3: 

 Infusion method

 RIMS method - Recirculating Infusion Mash System

 HERMS method - Heat Exchange Recirculating Mash System

10 

All methods are based on infusion which by temperature breaks down complex 

sugar to sugar that can be fermented by yeast.  

The infusion method is a batch method where you fill in warm water and malt in a 

container which ends up at the desired mashing temperature. The mash temperature 15 

should ideally be kept stable for approximately 60 minutes. The mash temperature 

will determine the characteristics of the beer and the resulting alcohol level. 

The RIMS mashing method is also a batch method where the wort is circulated 

normally out from the bottom of the mashing vessel through a circulation pump and 20 

back to the top of the mashing vessel. The wort is directly heated normally inside the 

mashing vessel. 

The HERMS mashing method is also a batch method where the wort is circulated 

normally out from the bottom of the mashing vessel through a circulation pump and 25 

back to the top of the mashing vessel. This method transfer heat to the wort through 

a heat exchanger, normally heated by hot water in a separate vessel. 

All known mashing methods targeting to extract sugar from the grain/malt in such a 

way that the quality of the beer is as good as possible. In addition, it is important to 30 

extract as much sugar as possible out from the available grain/malt. The efficiency of 

extracting the sugar from grain/malt is defined as Mash efficiency and finally 

Brewhouse efficiency. 

35 
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Objects of the present invention 

The new method and mash apparatus of in-line brewing differ itself from the known 

methods by being a continuous mashing method opposite to the known methods 

which are batch methods. The in-line brewing invention may result in a mashing 

process: 5 

 Requiring less labour per litre wort. 

 No washing of equipment as for batch equipment. 

 Enabling unmanned 24/7 operation. 

 Closed waste disposal logistics 

 Possible higher thermal efficiency 10 

 High Mash Efficiency 

 

It is thus an object of the present invention to provide an apparatus and method for 

continuous mashing process, in where there is no need for cleaning of the mashing 

tank. The invention will also give the flexibility to change to a new beer type in short 15 

time, and can be more energy efficient. 

 

Summary of the invention 

According a first aspect of the invention, a method for mashing of malt and water to 

produce wort in a tank is provided, comprising the steps: feeding of fresh malt via a 20 

fresh malt inlet to the tank; feeding of mash water via a mash water inlet to the tank; 

mixing of the fresh malt and the mash water in the tank to produce the wort by 

conveying malt from a lower part of the tank to an upper part of the tank; discharge 

of used malt through an upper used malt outlet; and discharge of wort from the tank 

through a lower wort outlet. 25 

 

Malt can be continuously conveyed from the lower part of the tank to the upper part 

of the tank by a screw conveyer. Alternatively, malt can be semi-continuously 

conveyed from the lower part of the tank to the upper part of the tank, in that malt for 

a complete mash batch is feed into the tank, and conveyed up in the tank by a screw 30 

conveyer. 

 

The mash water can be preheated prior to being fed to the mash water inlet. 

 

The mash water is pumped in through the mash water inlet in an upper part of the 35 

tank, and the mash water can be regulated to a temperature that together with the 

malt ends up at desired mashing temperature in the tank. 
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The time to convey the malt from the lower part of the tank to the upper part of the 

tank can be set to normal mashing time. Mashing time can be set to approximately 

60 minutes. 

 

Mash water can be circulated from a lower part of the tank to an upper part of the 5 

tank in a sparging loop comprising a circulation pump.  

 

Further, mash water can be heated or heat is maintained in the sparging loop by a 

heat exchanger. 

 10 

According to a second aspect of the invention, a mash apparatus for production of 

wort is provided, comprising a tank for holding malt and water, said tank having a 

lower part with a lower fresh malt inlet and a lower wort outlet, an upper part with an 

upper used malt outlet and an upper mash water inlet, wherein said tank further 

comprises an internal conveyer for feeding of malt from the lower part to the upper 15 

part. 

 

Said conveyer can be a screw conveyer. Further, the tank can be an upright circular-

cylindrical cylinder, and the conveyer a vertical screw conveyer located inside the 

tank. 20 

 

The lower part of the tank may comprise a screw conveyer for feeding of fresh malt 

from the fresh malt inlet to the interior of the tank. A malt hopper can be located 

above the screw conveyer in the fresh malt inlet.  

 25 

The upper part of the tank can also comprise a screw conveyer for feeding of used 

malt from the interior of the tank to the used malt outlet.   

 

The tank may further comprise a circulation pump for creation of a sparging loop, 

circulation pump for creation of a sparging loop, to circulated mash water that has 30 

run down, from the lower part of the tank to the upper part of the tank.  

A heat exchanger to heat or maintain heat in the mash water during the mashing 

process can be included in the sparging loop. 

  

Description of the diagrams 35 

Embodiments of the present invention will now be described, by way of example 

only, with reference to the following diagrams wherein: 
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Figure 1 shows a first embodiment of a mash apparatus according to the 

invention.  

Figure 2 shows a second embodiment of a mash apparatus according to the 

invention. 

 5 

Description of preferred embodiments of the invention 

Figure 1 shows a mash apparatus 10 with a tank 12 in the form of a cylinder with a 

lower part 14a and an upper part 14b. The lower part 14a comprises a lower fresh 

malt inlet 16 and a lower wort outlet 20. The lower fresh malt inlet 16 may further 

comprise a horizontal screw conveyer 26 for conveying fresh malt from a malt 10 

hopper 30 to the lower part 14a of the tank 12. The upper part 14b of the tank 12 

may comprise an upper mash water inlet 22 and an upper used malt outlet 18. The 

upper part 14b of the tank 12 may further comprise a horizontal screw conveyer 28 

for conveying used malt to the upper used malt outlet 18. 

 15 

The upright tank 12 further comprises an internally and vertically placed conveyer, 

preferable a screw conveyer 24, for transport of malt, and water, vertically in the tank 

12.  

 

Figure 2 shows a second embodiment of the mash apparatus 10 according to the 20 

invention. The mash apparatus 10 is similar to the first embodiment shown in figure 

1, but may include a sparging loop 36. The sparging loop can include a pump 32 for 

pumping mash water from the lower part 14a of the tank 12 to the upper part 14b of 

the tank 12. The sparging loop 36 may further include a heat exchanger 34 heating 

or maintaining heat in the mash water in the loop.        25 

 

Each screw conveyer 24,26,28 are preferable driven by an adjoining drive motor (not 

shown), and connected to a control system. The mash water inlet 22 can also be 

connected to the same control system. The same applies to the wort outlet 20 and 

used malt outlet 18. All parts of the apparatus 10 may be connected to said control 30 

system, thus providing an automatic mashing process.  

The method according to the invention may include two mashing processes. 

  

A first idea of the present invention is to have a continuous mashing process instead 

of batch process. This is done by feeding the malt into the lower part 14a of the 35 

cylindrical tank 12 where the transport screw 24 is located inside. The time to move 

the malt, by the screw 24, from the bottom 14a of the tank to the top outlet 18 in the 
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upper part 14b of the tank 12, is equal to the mashing time (normally 60 minutes). In 

the upper part 14b of the tank 12 the mash water will be pumped in through the malt 

water inlet 22 at a temperature that together with the malt ends up at the mashing 

temperature in the tank 12. The mash water can be preheated or not, and the 

temperature can be regulated in the tank 12. The outside of the tank 12 can be heat 5 

traced if required. When the fresh malt, injected in the bottom 14a of the tank 12, 

meets the mashing water it will lose its sugar content to the water. In the bottom the 

malt will have the maximum sugar content and in the top, near the exit, it will have 

the minimum sugar content. The water will have its minimum sugar content in the top 

of the tank 12 and its maximum sugar content in the bottom of the tank 12, near the 10 

exit. The volumetric flow and the malt vs the volumetric flow of the mash water will 

give the efficiency of the brewery. If required the apparatus 10 can be equipped with 

the sparging loop 36 where mash water that has run down can be circulated from the 

bottom of the tank 12 to the top of the tank. If required this loop can pass the heat 

exchanger 34 to heat or maintain heat during the mashing process. The finished wort 15 

will be taken out in the bottom of the tank 12 through the wort outlet 20 and the used 

malt discharged in the top of the tank 12 through the used malt outlet 18. 

 

A second idea of the present invention is to have a semi-continuous mashing 

process instead of a batch process. This is done by feeding the malt into the bottom 20 

part 14a of the tank 12 where the transport screw 24 is located inside. The malt for a 

complete mash batch will then be screwed up to a level in the tank 12. In the top of 

the tank 12 the mash water will be pumped in through the mash water inlet 22 at a 

temperature that together with the malt ends up at the mashing temperature in the 

tank 12. The mash water can be preheated or not, and the temperature can be 25 

regulated in the tank 12. The outside of the tank 12 can be heat traced if required. If 

required the apparatus 10 can be equipped with the sparging loop 36 where mash 

water that has run down can be circulated from the bottom 14a of the tank 12 to the 

top 14b of the tank 12. If required this loop 36 can pass the heat exchanger 34 to 

heat or maintain heat during the mashing process. When the mash batch is 30 

completed the wort is drained out in the bottom 14a of the apparatus 10, through the 

wort outlet 20, and the used malt discharged at the top 14b through the used malt 

outlet 18. 

 

Other means than screw conveyers may be used for conveying the malt in the tank, 35 

for instance rotary valves, or other feeding methods. 

 



6 

Claims 

1. Method for mashing of malt and water to produce wort in a tank (12),

comprising the steps: 

- feeding of fresh malt via a fresh malt inlet (16) to the tank (12), 5 

- feeding of mash water via a mash water inlet (22) to the tank (12), 

- mixing of the fresh malt and the mash water in the tank (12) to produce the 

wort by conveying malt from a lower part of the tank (12) to an upper part of the tank 

(12),  

- discharge of used malt through an upper used malt outlet (18), and 10 

- discharge of wort from the tank (12) through a lower wort outlet (20). 

2. Method according to claim 1, wherein malt is continuously conveyed from the

lower part of the tank (12) to the upper part of the tank (12) by a screw conveyer 

(24). 15 

3. Method according to claim 1, wherein malt is semi-continuously conveyed

from the lower part of the tank (12) to the upper part of the tank (12), in that malt for 

a complete mash batch is feed into the tank, and conveyed up in the tank (12) by a 

screw conveyer (24). 20 

4. Method according to claim 1, wherein the mash water is preheated prior to

being fed to the mash water inlet (22). 

5. Method according to claim 1, wherein the mash water is pumped in through25 

the mash water inlet (22) in an upper part of the tank (12), and the mash water is 

regulated to a temperature that together with the malt ends up at desired mashing 

temperature in the tank (12). 

6. Method according to claim 1, wherein the time to convey the malt from the30 

lower part of the tank (12) to the upper part of the tank (12) is set to normal mashing 

time, such as approximately 60 minutes. 

7. Method according to claim 1, wherein mash water is circulated from a lower

part (14a) of the tank (12) to an upper part (14b) of the tank (12) in a sparging loop 35 

(36) comprising a circulation pump (32).  
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8. Method according to claim 7, wherein mash water is heated or heat is

maintained in the sparging loop (36) by a heat exchanger (34). 

9. Mash apparatus (10) for production of wort, comprising a tank (12) for holding

malt and water, said tank (12) having a lower part (14a) with a lower fresh malt inlet 5 

(16) and a lower wort outlet (20), an upper part (14b) with an upper used malt outlet 

(18) and an upper mash water inlet (22), wherein said tank (12) further comprises an 

internal conveyer (24) for feeding of malt from the lower part (14a) to the upper part 

(14b). 

10 

10. Mash apparatus according to claim 9, wherein said conveyer (24) is a screw

conveyer. 

11. Mash apparatus according to claim 10, wherein said tank (12) is an upright

circular-cylindrical cylinder, and the conveyer (24) is a vertical screw conveyer 15 

located inside the tank (12). 

12. Mash apparatus according to claim 9, wherein the lower part (14a) of the tank

(12) comprises a screw conveyer (26) for feeding of fresh malt from the fresh malt 

inlet (16) to the interior of the tank (12).   20 

13. Mash apparatus according to claim 12, wherein a malt hopper (30) is located

above the screw conveyer (26) in the fresh malt inlet (16). 

14. Mash apparatus according to claim 9, wherein the upper part (14b) of the tank25 

(12) comprises a screw conveyer (28) for feeding of used malt from the interior of the 

tank (12) to the used malt outlet (18).   

15. Mash apparatus according to claim 9, wherein the tank (12) comprises a

circulation pump (32) for creation of a sparging loop (36), to circulated mash water 30 

that has run down, from the lower part (14a) of the tank (12) to the upper part (14b) 

of the tank (12).  

16. Mash apparatus according to claim 15, wherein a heat exchanger (34) to heat

or maintain heat in the mash water during the mashing process is included in the 35 

sparging loop (36). 



Fig. 1 

Fig. 2 
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