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Everything
Clean.
In this information brochure we focus on the hygiene situation in feeding units. This is of considerable
influence on animal health and thus also on your
production success.
Share this information with us and keep your unit
clean!
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Hygiene the Easy Way

Introduction
Hygiene in liquid feeding units is a key issue for pig farmers. Poor hygiene can lead to a contamination of the unit as you can
see on this picture. The consequences of such contamination are amongst others reduced appetite, lesser daily gains, and
higher losses. In short: animal losses, less income and thus also lower profit.
What to do in order to prevent such problems? We have created this information brochure to give you answers to these and
other questions around the subject of hygiene and for pointing out solutions.
Beside a brief and clearly arranged presentation of contamination and cleaning possibilities as well as possible prevention
measures in this brochure, we explain in detail the functionality of the different WEDA cleaning possibilities and their advantages and disadvantages.
At this point, we would like to point out that new WEDA units are already developed for the rinsing systems which are presented here. The hardware (acid / lye pump, Hy.Light, etc.) can be upgraded at any time. Please just contact us if you are in
need of this.
You will find more precise technical details in those documents which have already been made available for you as our WEDA customer. Furthermore, WEDA customers can contact us at anytime to have the technical documents sent to them once
again.
You will find more detailed information regarding our other products in our current product portfolio which we shall be
pleased to send to you on request. Kindly send us a relevant mail to: redaktion@weda.de. Alternatively, you can find our
electronic version on our homepage www.weda.de in the product section.
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Hygiene the Easy Way
Contamination, Cleaning and Prevention
A contamination of the unit with yeasts, fungi and bacteria is mainly the consequence of lacking hygiene. The following table
will give you an overview on possible contaminations of the unit and their effects:
Contamination of the

Effects

liquid feeding unit
Yeasts

- Cause losses of dry matter
- Inhibition of lactic acid bacteria
- Changes in the intestinal flora of pigs
- Production of gases in pipe conducts and storages
- Production of gases in the gastro-intestinal tract of the animals. They feel full much faster and take up less feed
- Negative influence of taste and smell of the feed

Mould Fungi

- Formation of toxins (Aspergillus and Fusarium), which could have an influence on fertility
- impair taste and tastiness. Danger of a reduced feed uptake or even complete feed rejection
- Up to 20% of dry matter losses

Enterobacteria

- Degradation of proteins to ammonia and toxic substances
- Change of taste and smell of the feed
- Potential danger for humans and animals

Coli Bacteria

- Great risk through E-coli and Salmonellae
- Cause of diarrhoeas

Table 1: Contaminations and their effects (according to Bendel 2004, modified)*

In order to counteract the above described contaminations, the following cleaning possibilities can be applied:
Cleaning possibility

Explanation

Further information
on page

High-pressure cleaner

Removes sedimentations at the container walls (manual cleaning)

-

Ultraviolet light

Reliably kills bacteria and yeasts at the container walls.

8

Baffle plate / Sprinkler

Mounted underneath water inlet. The mixing container is rinsed with fresh water for 2-4 minutes after each feeding, in which case the rebounding water cleans the container lid and the
container walls. It is, however, not enough in order to fulfil the standard of hygiene.

6

Once a week, the mixing container is freed from acid-tolerant microorganisms by rinsing with
lye (pH-value 12.8; duration: 10 minutes). After the cleaning, the lye is transferred into the
liquid manure and the container is rinsed thoroughly with fresh water.

10

(Water Rinsing)
Alkaline Cleaning
(Lye Rinsing)

Table 2: Cleaning possibilities for containers
Cleaning possibility

Explanation

Further information
on page

Fresh Water
(Water Rinsing)
Alkaline Cleaning
(Lye Rinsing)
Washing with
acidic water

Removes feed residues and ensures a regular exchange of the water inside the pipe conducts.
It is, however, not enough in order to fulfil the standard of hygiene.

6

Should be carried out every 4 weeks for killing acid-resistant microorganisms. The lye (pHvalue 12.8) is transferred into the liquid manure after the rinsing. Previous to the next feeding,
the unit should in any case be rinsed with water several times.

10

Optionally, the unit can be rinsed with acidic water (pH-value 3.5) every night in order to keep
microorganisms at bay. After that, the water can then be used for feed preparation. For service
water systems, the acidic water can alternatively also be kept in the pipe conducts over night.

13

Table 3: Cleaning possibilities for the pipe conducts

*Bendel, E. (2004): Flüssigfütterung, Merkblatt Schweineproduktion, August 2004, Trinova Handel & Marketing, Wangen, Switzerland
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Also, preventative measures can be taken in order to counteract a contamination of the unit:

Area of the unit

Explanation

Feed

- Germs, bacteria and microorganisms mainly get into the unit via the feed. Therefore, all feed components should be
examined with regard to quality. Furthermore, the storage of the components has to be regularly controlled.

Water and

- In Germany, fresh water from regional water suppliers as a rule fulfils the legal regulations for drinking water.
However, if you use well water or other water reservoirs, the water should be regularly examined with regard to
pollutions. The water conducts themselves could also be a source for pollutions and should be regularly checked up.

Water Conducts

- The fresh water container should in any case be black or blue so that no natural light permeates. This prevents the
growth of algae.
- Ultraviolet light which is installed inside the water container prevents the growth of bacteria and yeasts
- A chloride treatment of the water kills possible germs and bacteria. The great disadvantage of this method, however,
is that the animals reduce their water uptake or even reject it completely as the water is not to their taste. Also,
chloride is very aggressive and attacks high-grade steel, too (V2A).
Inlets into the
mixing container

Inside areas of all
mixing, service water

- Here, we have a risk that dampness from the mixing container is drawn up to the dry components and mould fungus
starts to form. Therefore, the inlets should be regularly examined. Inlet hoppers provide relief as the feed opening can
be locked by means of a shut-off cone from the inside and dampness can be kept away from the dry components
(see page 12).
- Containers with smooth inside areas without dead corners are a clear advantage, as no dirt can adhere. Regular
control is required.

and fresh water containers
Catching device for

- Should be regularly controlled and emptied.

foreign bodies
(stone trap)
Downpipes

- At the downpipes, germ growth can increase rapidly. It is therefore a must to include them into the cleaning of the
house (e.g., by means of a small rinsing device) and to carry out regular checkups.

Suction Area

- Unnecessary volumina in the suction area in which dirt could deposit should be avoided.

Valves

- Should be constructed in such a way that dirt cannot easily adhere (compact construction).

Augers

- Should be regularly checked up.

Silos

- Should be regularly examined and cleaned if necessary. Please contact respective specialist firms to do this.

Container Ventilation

- Should be regularly examined and cleaned if necessary.

Table 4: Preventive measures for liquid feeding units
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Water Rinsing

Sprayer in mixing container without any rinse residue

The water in liquid feeding units is exceptionally efficiently used. Each drop of water which is fed out later was previously
involved in the rinsing process of the containers and in the pipe conducts.
Rinsing of the Containers
Rinsing with water is the basic cleaning method for your liquid feeding unit. Depending on the size of the mixing container,
2-4 sprinklers (see graphics below, right) are installed, each with an integrated rinsing nozzle. The sprinklers ensure a sideways distribution of the water and the baffle plate underneath the mixing paddle distributes the water upwards and this way
cleans the container lid thoroughly.
Cleaning by means of water should take place after each feeding and can simply be programmed via feeding computer (see
picture above right). Water rinsing successfully removes feed residues at the container walls and at the cover.
For a thorough rinsing, approx. 200 litres of water are required, which can regularly be fed out after the rinsing with the next
feeding. For an optimal result, the unit should be rinsed for approx. 4-5 minutes.
After the rinsing, at least 50 litres of fresh water should then be introduced into the unit for removing rinsing water from the
container walls.
Hint: In case of smaller mixtures, the amounts of water stated here cannot be completely fed out with the next feeding.
In this case, the water amounts should be adapted via feeding computer and surplus water should be transported into the
service water container.
Also after the dosification of dry components, rinsing via the sprinklers with approx. 50 l of water is recommended for removing meal dust which has become too damp inside the container. This prevents the dust from drying out.
Please note: Water rinsing is not enough in order to fulfil the standard of hygiene.
Rinsing of the pipe conducts in no-residue feeding systems
Besides the cleaning of the pipe conducts, water rinsing has another considerable advantage: the warmed-up water
necessary for the mixing of the feed is taken from the strands inside the house and passed into the mixing container. This
way, the water in the pipelines is regularly exchanged.
Hint: The water in the pipe conducts should at least be completely exchanged once a day!

6

Adjustment at the feeding computer for an automatic rinse with water after each feeding (hint: German example. Your feeding computer
will be set up in the language you wish).

Container with 2 sprinklers (view from above)

Container with 4 sprinklers (view from above)
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Ultraviolet Light (Hy.Light)

WEDA Hy.Light

Ultraviolet light is used in many industrial branches for disinfection and sterilisation. The food industry has been successfully
using it for years for the sterilisation of drinking water for lemonades and other mixed drinks as well as for the disinfection of
storage rooms for food and for conveyor belts. It is also used for the direct surface disinfection of food (e.g., fruit, vegetable
and hard cheese) in order to increase shelf-life. Here, ultraviolet light is not only exceptionally effective but also harmless for
humans and for the environment and therefore also legally permitted for food (§ 13, section 2, no. 1.2 of the Foodstuffs and
Commodities Act.)
The ultraviolet light (WEDA Hy.Light) is also perfectly suited for the disinfection and cleaning of containers in liquid feeding
units and is thus the ideal alternative to the employ of acid. The Hy.Light is installed inside the container and is active for 24
hours. Germs and bacteria at the container surface are killed by means of the ultraviolet light and the formation of fungi and
yeasts is prevented.
Compared with acid spray mist, the use of a Hy.Light has a clear advantage for the farmer: the Hy.Light is automatically deactivated when opening the container. Therefore, the farmer is at no time endangered. In the case of acid spray mist, however,
injuries can occur due to overpressure or acid residues at the manhole. Also, the sprayed acid attacks the material inside the
mixing container (for example shaft seals, auger intakes, etc.). For this reason, WEDA have completely discontinued the sales
of acid spray mist devices.
Furthermore, the Hy.Light operates independently of feed composition and convinces with low operating costs (36 Watt
tubes).
If contrary to expectations the tube of the Hy.Light should at some time get broken, this would be automatically registered by
the feeding computer and the unit will then be switched off immediately. This way, the feeding out of glass fragments to the
animals is prevented.
The life-span of Hy.Light ranges between 1-2 years. In order to guarantee optimal operation, the tube should be cleaned with
a damp cloth during the weekly container inspection as sometimes damp meal dust can adhere to the tube. Furthermore,
the sprinklers inside the container have to be adjusted in such a way that the tube is washed round with water during the
regular water rinsing and is therefore cleaned, too.
When the life-span of the tube has expired, you will notice this during the weekly cleaning of the container because of the
beginning sedimentation in the mixing container. You should in any case replace the tube as soon as possible with observance of the hints in the assembly instructions.
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no Hy.Light

with Hy.Light

Container of a liquid feeding unit two weeks after taking into operation.

Container of left hand side shown picture, two weeks after installation of Hy.Light

During these two weeks, the container was neither subject to manual

(ultraviolet light). Previous to the installation of Hy.Light no manual cleaning was

cleaning nor was it cleaned with other hygiene systems.

carried out.

After the dosification of dry components, rinsing via the sprinklers with about 60 litres of water is recommended in order to
remove the meal dust from the Hy.Light and to prevent that damp meal dust starts to dry out.
Important: for an optimal hygiene the Hy-Light should be installed in all containers of the unit (mixing water, service water
and fresh water container). The pipes should be installed in the vicinity of the cleaning lug to enable easy weekly control and
cleaning.
Attention: it is very important to observe the assembly, operating and security hints during the installation of a Hy.Light!
In the following once more the advantages of the WEDA Hy.Light at a glance:
- Killing of bacteria and germs at the container surface
- Prevention of fungi and yeasts
- Perfect neutrality with regard to feed composition
- No danger potential due to an installed security switch. When the container is opened, the ultraviolet light is automatically switched off. In case of acid spray mist, however, there is a danger of injuries due to surplus pressure
- Favourable operating costs (36-Watt tubes)
- Permitted for food according to §13 Sect.2 No. 1.2 of the Foodstuffs and Commodities Act
- No damage of construction components inside the container and simple cleaning
Illustration 1: The Advantages of Ultraviolet Light
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Alkaline Cleaning

Lye connection at mixing container

Lye pump with barrel

The principle of alkaline cleaning (cleaning with lye) is easily explained with an example: imagine you are frying a steak in
a frying pan and you want to clean the pan afterwards. If you hold the pan under cold water, nothing much will happen. If
you add some washing-up liquid (soap solution) to the cold water, the cleaning already starts to become easier. You will,
however, get the optimal cleaning result with hot water (not hotter than 60°C) and a detergent. Nothing else happens during
the cleaning with lye in the liquid feeding unit.
During the lye rinsing process, the complete liquid feeding unit (container and pipe conducts) is automatically washed in
regular intervals by rinsing with a lye (pH-value larger than 12), quite according to the principle of a dish-washing machine.
200 litres of water are filled into the tank, mixed with lye (3.5 %), and then each tank is rinsed for 10 minutes. This kills all
organisms which are not eliminated by the ultraviolet light. The used lye can afterwards be let off into the liquid manure
without any problems, and the intervals in which rinsing takes place, are freely selectable. It is, however, recommended to
rinse the containers once a week and the pipes every 4 weeks.
Hint: If you have no direct access to hot water, we recommend the cost-effective installation of an instantaneous water heater as only 200 l are required once a week.
The baffle plates inside the container ensure optimal distribution of the lye in the mixing container. For maximal cleaning
success here, also the sprinklers have to be adjusted in such a way that all areas inside the container can be reached and
the intervals between the rinsing through the individual sprinklers are long enough. The latter ensures that the computer can
build up the necessary pressure for optimal cleaning.
Before alkaline cleaning, the containers have to be completely emptied and the unit has to be pre-cleaned with the rinsing
program (see page 6) in order to remove remaining feed residues. To remain with the initial example: clean the pan from the
worst dirt before you clean it with soap solution.
Such a “preparation“ for alkaline cleaning has a further considerable advantage: the less protein and fat is situated in a unit,
the less foam develops and the less wear occurs for the pumps. If too much foam is inside the container, the pumps run dry
and can be subject to serious damage. A definite sign for too much foam development is that the pumps of the unit start to
roar.
For the cleaning of the pipe conducts, these have first of all to be completely emptied into the liquid manure. After that, they
are filled up with lye water and rinsed through for at least 3 minutes (flow rinsing). This is followed by an interval of at least
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4 minutes in which the pipelines are soaked, followed by a further 3-minute rinsing. The “lye water” is then transferred
into the liquid manure and the pipes are rinsed once more with fresh water.
In case the cleaning success is not satisfactory, please remember our example: if you do not use enough detergent, fat
and dirt cannot be optimally removed. Therefore, you should turn the „concentration screw” and increase the concentration of the lye. Alternatively, you can also increase the duration of the cleaning process and/or the exposure time.
Important: the inlets for the lye should be situated in the vicinity of the cleaning lug so that these can be cleaned if
required.

The following basically applies:
- the lesser feed residues in the unit,
- the higher the cleaning concentration,
- the longer the exposure time (think of the example of the frying pan)
- the warmer the cleaning solution
- the more intensive the rinsing (turbulences)
- the higher the frequency of the cleanings
the better the cleaning result!

In the following once more the advantages of alkaline cleaning at a glance:
Cleaning with lye:
- Sophisticated system based on a double effect of chemical cleaning processes and the washing effect by rinsing /
washing round
- Considerably increases hygiene in the liquid feeding unit
- Complete unit (weighing/mixing container, service water container and pipe conducts) are automatically washed by
rinsing with a lye of a high pH-value
- Elimination of the mostly acid-tolerant flora, like for example yeast fungus in containers and pipe conducts
- Intervals for rinsing are freely selectable
- Stress reduction as well as reduction of animal losses due to better hygiene conditions
- Total quantity of lye so low that this can be drained into the liquid manure without any problems
Illustration 2: Advantages of alkaline cleaning

We recommend the following lye:

Alternatively, the following lye can be used:

FT 61 CIP by
FINK TEC GmbH

Inciprop FS by
Ecolab

Phone: +49 (0) 2385.73120
Email: info@finktec.com
Internet: www.finktec.com

Phone: +49 (0) 2173.599.1977
Fax: +49 (0) 2173.599.89182
Email: landwirtschaft.de@ecolab.com
Internet: www.ecolab.com/global-locations/
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Alkaline Cleaning

Adjustment of alkaline cleaning at the feeding computer, e.g. every 7 days (hint: German example. Your feeding computer will be set
up in the language you wish).

The meal inlet reaches into the tank which causes rinsing residues

The WEDA inlet hopper closes the meal inlet flush with the container

and sedimentations (here shown in brown).

lid and this way ensures a smooth container area which is easy
to rinse. Here, rinsing residue and sedimentations are prevented.
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Washing with Acidic Water

Acid connector at mixing container

Acid pump with barrel

As already mentioned, the use of acid for the cleaning of the feeding unit is not essentially necessary if an ultraviolet light was
installed into the unit. Especially in piglet houses and sow units, however, there is frequently the wish for an additional washing
with acid. Due to the high temperatures inside the piglet house (more than 30°C), there is the danger that microorganisms can
form inside the pipes at night. By regular washing with acid, these can be counteracted because lye-resistant organisms are
eliminated, resp., kept at bay.
During the washing with acid, acid-mixtures with water are fully automatically pumped through the entire unit. Without any
problems, the acid from the washing can be fed out to the animals during the following feedings and will thus bring down the
pH-value accordingly (see page 15, pH-value measurement).
Acid cleaning is clearly less harmful for the farmer compared to acid spray mist as this way, the acid can be transported into the
container without any pressure and therefore no overpressure occurs. For acid spray mist, also highly concentrated acid is used
whereas the acid wash only requires acid which was diluted with water. During the acid wash, the acid-water mixture is distributed into the baffle plates via the rinsing nozzles and therefore only reaches the relevant parts of the unit.
The baffle plates inside the container ensure optimal distribution of the acid inside the mixing container. For maximal cleaning
success, the sprinklers here also have to be adjusted in such a way that all parts inside the container can be reached and also the
intervals between rinsing through the individual nozzles are sufficiently long (approx. 1 minute per nozzle). The latter ensures that
the computer is able to build up the necessary pressure for optimal cleaning.
Before an acid wash, the containers have to be emptied completely and the unit has to be pre-cleaned with the rinsing program
(see page 6) by means of water in order to remove remaining feed residue and to optimize the cleaning success.
Important: the inlets for the acid should be situated in the vicinity of the cleaning lug so that these can be cleaned if required.

Attention: please, by all means observe the WEDA Security Hints when handling acid!
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Washing with Acidic Water

In the following the advantages of an acid wash at a glance:
Acid wash:
- prevention of possible bacteria populations
- acid from wash is fed out during the following feedings, which has additional nutrition-physiological advantages
- fully automatic process
- economic use of water
- economic use of chemical cleaning agent in particular in connection with pH-control
- less harmful for humans and technology than acid spray misting
- more effective and much less sensitive than acid spray misting as utilization of available wash nozzles
Illustration 3: Advantages of acidic washing

We recommend the following acid:
Schaumacid/liquid by
Schaumann
Phone.: +49 (0) 4101.218.0
Fax.: +49 (0) 4101.218.318
Email: info@is-forschung.de
Internet: www.schaumann.de
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pH-Value Measurement

WEDA pH-Control (WEDA patent)

The pH-value gives evidence whether a liquid is acidic or alkaline. The pH-value of acid ranges between 0 and 7, that of lyes
between 7 and 14.
Certain carbohydrate components in the feed, the so-called oligosaccharides, serve as nourishment for lactobacteria inside
the gastro-intestinal tract. Lactobacteria (lactic acid bacteria) ensure a low pH-value (<4) and prevent the docking on, permeating or propagation of enterobacteria (e.g., E-coli and Salmonellae) and pathogenic germs inside the gastro-intestinal tract
of the animals.* The amount of lactobacteria inside the intestine is of particular relevance. The more lactobacteria exist the
more unfavourable the habitat of enterobacteria and pathogenic germs becomes.
For pigs, a pH-value of 4.6 is advantageous in the feed as this pH-value is optimal for lactobacteria. Here, lactobacteria find
the most favourable conditions for growth and are at the same time most active. If the pH-value inside the gastro-intestinal
tract of the animals is lowered further by the active lactobacteria, a pH-value is created in which almost all harmful organisms in the feed are inactive.
For lowering the pH-value in the feed to the desired value, organic acids are particularly well suited as they possess further
advantages, - as the following table shows:
Range

Advantages of the addition of organic acids to the feed

Feed

- Preservation

Unit

- High degree of hygiene as less microorganisms are able to form due to the lowering of the pH-value

Animal

- Acid increases the enzyme activity and improves general nutrient utilization

Table 5: The advantages of organic acid

For the mixing of feed with an optimal pH-value, pH-value probes (like WEDA pH-Control), installed underneath the mixing
container, are perfectly suited. The probe regularly measures the current pH-value and communicates the result to the feeding computer, which then carries out the necessary modifications until the desired pH-value of the feed is reached.

*cf. Dusel, Prof. Dr. G. (2006): Angepasste Fütterungskonzepte für spezifische Fütterungssituationen und hohe Leistungen, Fachhochschule Bingen,
Vortrag im Rahmen des sächsischen Schweinetages 2006, Groitzsch, modified
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