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Introduction 

The main advantage of liquid feeding is the use of low-cost food industry wastes. Imagine that 70% 

of the pork production costs are food, than you can see, that the use of cheaper alternative 

products in the rations of pigs significantly reduces production costs. In liquid feeding systems can 

be used wastes of milk-, beer-, sugar- industries, as well as waste of the production of vegetable 

oils, bakery and confectionery products. 

Picture 1. The general form of liquid feeding systems in various configurations. 
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 Arguments in favor of the choice of liquid feeding: 

 Distribution of a large amount of feed for a short time over long distances 
 Centralized control and supply all areas of pig 
 No dust, a better environment for animals and staff 
 The exact dosage of each supplement 
 Control the level of PH in the food for an optimal animal welfare  

 Animals eat all the components of food, compared with dry feeding there is a 5-10% 
higher level of eating liquid food 

 

Results of the choice of liquid feeding: 

 The conversion rate of food is lower up to 10% 
 The daily weight increase up to 6% 
 Short term to achieve slaughter weight 
 The risk of salmonella contamination is in 10 times lower  
 The probability of occurrence of colibacillosis is up to 25% lower  

 Saving up to 20 kg of food per finisher 

 

Liquid feeding is particularly cost effective for finishers, because it is fattening, that significantly 

increase food costs. Liquid feeds are well assimilated by animals (especially piglets) which is a 

prerequisite for accelerating the growth of animals, so the pigs reach slaughter weight for a shorter 

time. 

Liquid feeding systems are full automatic and can provide at minimal cost the high-precision and 

fast distribution of food. In our systems you can mix up to 99 food components, and automatization 

of the cooking process allows making food with 50 different recipes. Usage of liquid feeding 

reduces water consumption on the pig farm, rationalizes use of food, water, and medicine: the use 

of liquid feeding greatly simplifies vaccination and treatment of animals. 

Liquid feeding system can not only control the amount of food consumed, but also allows you to 

develop unique feeding program for each individual animal. Dosing computer provides a 

differentiated selection of food during the day depending on the pig’s age during the pig’s growth. 
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The basic principle of the liquid feeding system 

The basic principle of the liquid feeding system consists of the following:  

Food mixed in the mixing tank from various components and water. The components come in the 

tank automatically in the programmed amount and ratio from the connected silos. Silos can be 

located either inside or outside the building. 

Picture 2. The basic principle of the liquid feeding system 

 

The component can be corn, grain, milling, liquid food wastes and various supplements and 

vitamins. If the basic components of food are stored like grain, you can set the mill between the silo 

and the mixing tank. Weight of the components entering the mixing tank is controlled by the 

integrated electronic scales. Each component is weighed separately with the precision up to 10 

grams. After mixing with water, liquid food is pumped by a pump through PVC pipes to the trough. 

Control over the preparation and distribution of food is carried out automatically by the computer 

system, which also analyzes the entire process. The control of the system is remotely possible. 

Liquid feeding system consists of the following units: 

1. Mixing tank - one or more 

2. Electronic sensors (integrated) 

3. Food pump (4.0 kW or 5.5 kW) 
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4. Food valves 

5. Feedline 

The mixing tank is made of high strength glass fibers. Absolutely smooth inner walls of the tank 

prevent unwanted deposition of food, as well as they provide a quick and easy cleaning. The tank 

is equipped with a special mixer and an automatic cleaning system. The integrated weight cells 

provide accurate weighing of food. After mixing and filling up pipes with the food, food will be 

delivered through the valves down into the troughs. Modern dosing system ensures accurate 

distribution of food to all the valves. 

Feedline is a system consisting of a straight or branched PVC pipes. Feedline can be made of 

transparent PVC. Pipelines can be mounted directly to walls, boxes or pens. 

Picture 3. Feedlines and feed valves. 

 

 

Pictures 4. Valves. 
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Equipment parts of the liquid feeding system 

Automatic food mixing and the feeding process 

Staff at the farm must devote more time to direct care and supervision of the animals, because the 

pig’s health and comfort will be reflected directly in the financial results of the farm. Our liquid 

feeding systems with full automatization of mixing and distribution of food, release more staff time 

to direct attention to the pigs. 

The program made for entire time of pig’s growth - a choice of 99 programs. The computer data 

contains data from the connected silos and their contents (including silos with supplements). The 

system will mix and transport the food based on your chosen recipes. Consumption of food can be 

controlled and adjusted at the level of the whole pig farm, and at the level of one valve. This means 

that if you want to control or modify the feeding process for an individual or small group of sows - 

just install a separate feed valve to the desired number of animals. (It is practically used in 

Denmark for the hospital sows boxes. Every pen box contains a separated trough and a separated 

valve of the food.) 

Full automatically, with no additional configuration, the system mix the food depending on the age 

of the pigs. For example, in the early stage of feeding you will use only one or two recipes (with the 

necessary additives). Depending of the pig’s age, other ingredients are added, changes the ratio of 

components in mix. This can be seen on the chart. 

Picture 5.View of the screen (PC, pocket PC or IPad) 
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Mix components at the time of mixing Chart of the food use in hole period of the pigs 
growth with different recipes 

  
 

Filling up the mixing tank The components coming up in the mixing tank 
 

Different colors show different components, and you can see, how many components in the mix at 

the time, and from which day are added other components. 

Our firm is the first and only developer on the marked of a unique system for automatic regulation 

of the amount of protein in the liquid feed, which affects at improving the health of pigs, weakened 
by diarrhea caused by food. 

 

Computer control 

Unlike other manufacturers of liquid feeding systems, which computer programs are 

understandable only to specialists, our computer system based on the public famous windows 

platform, that making it easy to replace parts in the system (available at the nearest computer 

store) and requires no special knowledge for users. 

Picture 6.Box with electronic modules 
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Managing the process of feeding is carried out using the software FunkiNet ®. The program 

FunkiNet ® solves the problems of any complexity: from monitoring over the mixing process and 

distributing food to analysis of the results of the process. You also can manage and control the 

process of feeding through a pocket computer or I-Pad, which allows you to manage the entire 

process from a distance. When system failures or emergency situations occur, the system sends 

immediately an automatically message (sms)  to the responsible employee (employees). The 

alarm can also alert off remotely. You can connect to the system up to 10 cell phones. 

 

Mixing tanks 

ACO Funki produces mixing tanks of various sizes, depending on the capacity of your farm. We 

manufacture tanks from 1000 to 8000 liters. 

The design of tanks is critical to the quality of food mix. One of the important criteria of quality food 

is a homogeneous consistency and sufficient fluidity. 

Picture 7. Mixing of food 
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These qualities are achieved by proper mixing of the components of the food. 

The mixing tank is made of high strength glass fibers. Absolutely smooth inner walls of the tank 

prevent unwanted deposition of food, as well as they provide a quick and easy cleaning. The tank 

is equipped with a special mixer and an automatic cleaning system. 

Mixer is unique by its turbine mechanism. The special thing of our mixer is that components mix 

simultaneously in two directions - both horizontally and vertically. The turbine absorbs food flow in 

the bottom, food flow goes through the holes of the turbine, causing a vertical movement of the 

flow. Passing through the holes in the turbine, food flow is injected horizontally to the walls. At the 

same time, the mixing paddle (fixed about mid-height of axis) is moving round the axis of rotation. 
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Picture 8. Mixing process on the vertical and horizontal direction 

 

 

Picture 9. Liquid food in the trough 

 

It completely eliminates deposition of the components on the bottom and provides a homogeneous 

mixing of all components. 

When the food is ready, it must be geared for some time, and there is a partial subsidence of the 

components on the bottom. You can safely switch off the ACO Funki mixer for energy savings and 

not think about, that before feeding out the food mixer will refuse to start, squeezed by the settled 

on the bottom components. It has not happened with our system like with others! 
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Downpipes to the troughs 

• T-pipe for insemination, gestation department and finishers ‐ picture 10. 

• L‐pipe for only sow or not long trough (faring or ad‐libitum feeding) – picture 11. 

• Y‐pipe for a long trough (weaners or finishers) – picture 12. 

• PVC straight pipe with the sensor for finishers – picture 13. 

Picture 10  Picture 11  Picture 12 

  

 
 

Picture 13   
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Electric pump 

In the ACO Funki’s liquid feeding systems are used an electric pump to supply food to the pipeline. 

This type of equipment is subject to the greatest wear and tear, because it works almost nonstop. 

Unlike other suppliers for the same equipment, our pump has an advantage because it is made of 

stainless steel with a thickness much greater than the measurement of other manufacturers. This 

provides longer equipment life and safety of the entire system. We do not save on materials and 

parts, if the issue is the quality and durability of the equipment. 

Picture 14. Electric pumps used in the liquid feeding systems 

 
 

 

 

 

Stone trap 

 Picture 15. Stone trap 

When food flow from the mixing tank passes through a stone trap, 

small stones settle to the bottom. The built-in magnet provides 

additional protection for the pump from possible metal particles. 
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Traditional liquid and residuefree feeding 

Our company produces traditional liquid feeding systems and systems that distribute food for 
residue-free basis. 

Traditional liquid feeding 

Traditional liquid feeding system consists of the following units: 

1. Mixing tank 

2. Electronic sensors (integrated) 

3. Food pump (4.0 kW or 5.5 kW) 

4. Food valves 

5. Feedline 

Picture 16. Traditional liquid feeding 

system  

In the traditional liquid feeding the food mix is prepared in a mixing tank and pumped through pipes 

to the trough. For each next feeding the system pumps fresh mixed food round through the pipes 

to push the rests of food into the tank. During the pushing food around the system, valves are 

closed, which stop the food access from the main feed line to the trough. (The rest is a very small 

portion of food, deposited in the pipes. In the pipes with diameter 63 mm, it is about 1.5 cm of food 

deposited on the bottom of pipes). 
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After this the system mixes the residues and the "new" food, and only after that, food supplied with 

pumps to the trough. On the large pig farms in order to save time, can be used 2 tanks – while food 

is prepared in one tank, distribution goes from another. 

Residuefree feeding 

Residue-free feeding in our day is one of the most important feeding systems. 

ACO Funki offers a high quality residue-free liquid feeding system, which is the advanced 

technology and efficient investment. In this system, potable water is used as a pressure source, 

and provides pipes irrigation. 

In traditional systems residues of a food are staying in the pipes between feedings, which leads to 

the decomposition and neutralization of amino acids and proteins, which are important to the pig’s 

health. (It is about the decomposition of the amino acids, which are added. The natural amino 

acids contained in food ingredients (corn, soybeans, etc.) do not decompose and do not 

disappear.) 

Residue-free feeding eliminates the decomposition of amino acids, because the system is rinsed 

with water after each feeding. In addition, residue-free feeding can save about 40% of the energy 

due to the fact that there is no need to collect the food from previous feeding back into the mixing 

tank and to use the energy to the secondary mix - all residues are washed with water. 

As an example of advantages of residue-free feeding over traditional, can be shown the results of 

investment in the residue-free feeding system on farms 1000-1500 sows with a full production 

cycle: 

 Increase the number of piglets weaned at 3 per sow per year. 

 Weight gain of piglets at weaning 0.8-1.2 kg 

 Reduce the use of medications by 50% 

 Return on Investment -1-1,5 years 

 

Liquid residue-free feeding system offered by our company consists of the following units 

1. The mixing tank 
2. Electronic sensors 
3. Food pump (4.0 kW or 5.5 kW) 
4. Tank for residual (used) water 
5. Tank for clean water 
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6. Feed line 

7. Valves 

 

The mixing tank, tank for residual (used) water and tank for clean water are made of high 

strength glass fibers. Absolutely smooth inner walls of the tank prevent unwanted deposition of 

food, as well as provide a quick and easy cleaning. The mixing tank is equipped with a special 

mixer and an automatic cleaning system. The integrated weight cells provide accurate weighing of 

food. After mixing and filling up pipes with the food, food will be delivered through the valves down 

into the troughs. Modern dosing system ensures accurate distribution of food to all the valves. 

Feedline is a system consisting of a straight or branched PVC pipes. Feedline can be made of 
transparent PVC. Pipelines can be mounted directly to walls, boxes or pens.  

The following diagrams below shows the distribution of food residue-free basis. The process is 
depicted in three phases: Before feeding, during feeding and after feeding. 

 

Picture 17. Before feeding. The mixing tank is full. The tank for residual water is empty. The tank for clean water is full. 

There is water in the pipes. 
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At the beginning the main pipes are full of water. The system starts to distribute the food through a 

pipe to the trough, pushing the water out to the tank for used water, which is empty at the moment. 
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Picture 18. Feeding. The mixing tank is getting empty. The tank for residual water is getting full. At the moment when 

the mixing tank is empty, the tank for clean water begins to empty. 

 

As it is shown on the picture, the food comes to the troughs, pushing water to the tank for residual 

water. 

Picture 19. After feeding. The mixing tank is empty. The tank for residual water is almost full. The tank for clean water 

is getting empty, filling up the feed line. Residual water is coming to the mixing tank for next portion of food 
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After the feeding process is finished, the entire system, including feed valves, pipes and tanks, 

rinsed with clean water. Thus feed line is completely emptied, which ensures optimum hygiene. 

Equipment for liquid feeding from our company - it is primarily accurate dosing, the distribution of 

food without waste, and reliable uptime. Our company supply full confidence and guarantee of the 

functionality of liquid feeding systems. We offer many years of experience in designing and 

installing liquid feeding systems, competitive prices, as well as the assistance of qualified 

professionals. We also provide installation supervision. 

 

Liquid feeding – details 

Equipment 

Picture 20. Weight sensors 

  

Weight sensors are located on the feet of the tank. In other 

words - the tank is weighing bowl. Weight is displayed on a 

computer.  
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The dry ingredients come into the mix tank from above, the liquid ingredients is pumped from the 

bottom. Components come through the pipe that can be connected to: 

 Silo with ready mixed fodder 

 Silos with components - components come into the tank in the pre-set order and quantity. 

Components come into the tank, one after another, and also weighed one by one 

(cumulative). In other words, the total weight of components in the tank is a summarized 

weight for the components. 

 Silos with the additions and vitamins 

 

The dry fraction is stored in the form of grinding 

Picture 21. Pipes into the the mixing tank 

It does not depend on how many 

components you have (or silos), the 

components come from the silos into the 

mixing tank from the main pipe. Flex auger 

come from bottoms of silos and are 

connected to a common pipe, which is 

connected to the top of the mixing tank. The 

computer tells the auger system of 

transportation which component is required 

to take out. Sequentially, one after the other 

components comes into the mixing tank. 

 

The dry fraction is stored in the form of unprocessed grain 
 

It does not depend on how many components you have (or silos), the components come from the 

silos to the mill.Flex auger come from bottoms of silos and are connected to a common pipe, which 
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is connected to the mill. The computer tells the auger system of transportation which component is 

required to take out. Sequentially, one after the other components comes into the mill and after 

grinding comes into the mixing tank (described before). 

 

Silos capacity 

The volume of silos is not essential for the functioning of liquid feeding systems. The customer 

installs the storage silos, depending on the technological cycle of replenishment (3 days, 1 week, 1 

month, 6 months, etc.) and depending on the ratio of the components in the food mixture. 

If corn and barley uses to fill up to 70% of the food mixture, and soy or wheat only 30%, the sizes 

of silos will be appropriate. Volume of silos depends also on the availability of components used. 

For example, if you use barley, which can be bought "behind the corner" and soybeans, which you 

buy from South America - the size of silos, respectively, are: Great for soybeans and not very big 

for barley. 

Silos for additives typically are less than 1 cubic meter. We do not use silos for additives. You can 

buy a special stand (funnel-type) attached to the bottom with an auger. Additives you can buy in 

large bags (1 ton) and put the bag on the stand - pull the rope and the bag is opened, the contents 

of the bag comes into the auger system and transported to the mixing tank. 

 

Distance for feed line 

Our system is capable to transport a liquid feed to a distance of 450 meters without additional 

motors and pumps. We use standard specifications for the motors and pumps, but the quality and 

durability of our pumps is much higher (it was described in the main description) 

Do not believe the vendors who promise to transport liquid feed for longer distances. Why not? 

Technically this is possible. It is easy to install more powerful pumps. But there occurs a problem of 

value of food. For transportation over longer distance than it is proposed by technological program, 

the liquid feed decomposes to fractions: the minerals as most heavy particles precipitate and settle 

down in the pipes, which leads to clogging of pipes. Grain components are also deposited along 

the way. What will your pigs get in the trough? What is left: the water with a small amount of flour 
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of most finely ground. If the transportation distance of food is more than 450 meters, an additional 

kitchen has to be installed.   

 

 

The choice between ad libitum or restrictive feeding of finishers 

 

Danish and international experience shows that the feeding of finishers without limit has a 

significant higher feed consumption than restrictive feeding. When the pigs weigh 60 kg, they do 

not need a lot food, because the big portion of food goes to the fat and less to the meat. 

With limited or restrictive feeding the computer system adjusts the amount of food in the trough. 

There are several reasons for the choice of restrictive feeding instead ad libitum feeding: 

 When the troughs are filled up with the old food, the pigs can resist eating. Some of the 

pigs, which are low in the hierarchy, will get the place in the edge of trough, where uneaten 

food is collected. Such pigs have difficulty gaining weight and more easily are the subject to 

disease. You will lose more money on their malnutrition. 

 You can save up to 20 kg dry ingredients per 1 finisher with the use of the restrictive 

feeding. At the same time increases the percent of the meat in the pig’s body. 

 Restrictive feeding is much cheaper than unlimited also because it uses less equipment. 

The restrictive feeding does not use electronic level sensors in the trough. This reduces 

your cost of sophisticated electronics. 

 With restrictive feeding it is easier to detect the pigs with diarrhea, sick pigs and uneven 

sizes, because all pigs eat together at the same time. 

Restrictive feeding requires a good management. There should be qualitative observation of the 

animals, timely adjustment of the flock data by operators on the computer. 

For information: in Denmark and Sweden 98-99% of farms with liquid feeding fed restrictively, in 

Germany – about 80%, in England - 95%. 

Ad libitum feeding 

The no-limit liquid feeding requires the level sensor installed in the trough. Once the pigs eat the 

food to a certain level - the sensor sends a signal to the system and the system begins to prepare 
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a new batch of food (or food already prepared). The process is nonstop. Often pigs have a food 

every 2.5-3 hours during a day (up to 8 times a day). The eat place for 1 pig is calculated as 30 cm 

and trough size is calculated as 5 pigs for 1 eat place. It means that trough for 25 pigs will be 1.5 m 

long. 

The strong 5 pigs standing on top of the hierarchy will always get fresh food, the other five - a little 

worse. The weak pigs will get stale sour food. Food is in the trough around the clock. In addition, 

the mixing tank and pipes are always filled with food, ready for the next feeding. Benefit from the 

old food is not big. 

Restrictive feeding 

Restrictive feeding requires that all pigs eat at the same time and the precisely dosing of food. This 

requires also a greater number of places to eat. Trough, respectively, are longer (they can be also 

placed on both sides of the box). You adjust the supply of food depending on age and weight of 

the pigs. 

Picture 22: long troughs. Trough rinsed with water for drinking, if you set the water over the trough. 

 

Recommendations for restrictive feeding 

In Denmark, as a rule, pigs begin to eat from the start of light day (in the winter with artificial 

lighting). It is important that the pig asleep at night, so late in the evening or at night there is no 

feeding. The Danish recommendations are that the pigs must be at least 6 hours of uninterrupted 

sleep. 

Standard restrictive feeding 3 or 4 times a day: 
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4 times a day with equal intervals of time and the same amount of food: 

05:00 – 25%  of the daily requirement 

10:00 – 25%  of the daily requirement 

15:00 – 25%  of the daily requirement 

20:00 ‐ 25%  of the daily requirement 

A small number of feedings per day increase the amount of mixed food, which reduce the 

inaccuracy of mixing (weighting) of the components.  It also reduces the percentage of residual 

food in feed line and in the mixing tank (8 feedings have a 2 times greater the food residues than 

4). This is particularly important for reducing the decomposition of amino acids. You also save 

energy: the system mixes and distributes food only 4 times instead of 8. 

Restrictive feeding requires more attention from the staff to the animals, especially during the 

changing period from weaners to finisher’s area. Pigs have to get used to the new liquid food. 

(Now more and more farms switch to liquid feeding in the weaners stable). Therefore, the amount 

of food supply in the first week is regulated under the supervision of staff. The amount of 

consumed food by pigs 30-65 kg is the same as no-limit and as restrictive feeding. In practice the 

food consumption during restrictive feeding is also reduced course the fact that the food loss will 

be reduced by the fewer feedings, as well as there is no stagnation of the old food in the troughs. 

Restrictive feeding can reduce the (regulated) food intake by piglets with diarrhea, which is 

especially important in a group of young 30-65 kg. 

The disadvantage of restrictive feeding is that it requires attention to the animals from the staff, but 

on the other hand, it also provides an invaluable personal experience and the ability to improve 

operating results based on your own observations and experience gained. 

On the pictures: Restrictive feeding of weaners and standard sow from the farm with average results as 38 piglets 

and 34 finishers per sow per year. 
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