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For over twenty years the food industry has had the 
problem of changing the methods used for cleaning 
and sanitising all equipment used in the production 
processes, i.e. stopping washing smaller equipment by 
hand and larger equipment with high pressure hoses and 
instead starting using machines especially designed and 
built for this purpose. Inox Meccanica, at that time had 
been operating in the food industry for years already; the 
company understood the needs of this sector and started 
working with the companies to build the first automatic 
equipment cleaners; these machines underwent 
subsequent evolutions and refinement that eventually 
lead to the present day hygiene standard and levels. 

Mechanical jet cleaning of industrial equipment is chiefly 
based on the combination of two different cleaning 
concepts, namely:
• Recirculation cleaning using large detergent solutions 
volumes applied on the surfaces that need cleaning.
• Mechanical pressure cleaning via the sheer impact 
strength of a water jet on the surface unit, which 
physically removes contamination.

The technological development of these two concepts 
together with the knowledge of food industry has made 
it possible to build industrial cleaners designed with 
the utmost focus on energy and water saving without 
penalising the cleaning and sanitisation results that shall 
always be of excellent level under any circumstance. 
Attempting to reproduce the working and effects of 
a high pressure hose within a cleaning machine was 
definitely cost-ineffective because of the massive 
water and energy consumption, and it also limited the 
machine’s flexibility and ability to work on different and 
differently sized equipment.

For this purpose, our Technical Department has 
developed a system, custom-tailored on a case-by-
case basis according to the customer’s needs. Our 
system uses linear-jet nozzles that make it possible 
to concentrate the jet in a smaller spot using lower 
pressures to attain impact strengths comparable to those 
obtained with a traditional high-pressure hose. To reach 
all parts in the machines we have designed a special 
system featuring swivelling rods with a sliding movement 
to guarantee complete and safe protection of the surface 
that needs cleaning.

The cleaning machine always consists at least of a 
cleaning pump, a water collection tank with a built-in 

heating system, a dedicated circuit on which the 
cleaning nozzles are installed, a second circuit, 
separated from the first, for the rinsing nozzles and 
one or more water filtration systems to prevent 
pumps and nozzles from getting clogged and 
an external structure that encases all individual 
elements; the latter may also have a double-wall 
with heat insulation.

The cleaning cycle always 
consists of:
• A hot (55-60°C ) water 

cleaning cycle (with an optional 
pre-cleaning cycle) featuring 
a recirculated detergent/water 
solution. 

• A rinse stage with cold or hot 
water to remove any trace of 
detergent.

The dawn of automatic equipment 
cleaning machines1.

I vantaggi di utilizzare questa tipologia di 
macchine sono molto evidenti ed in particolare:
1. Risparmio di tempo 
2. Standardizzazione del lavaggio e dei 

costi relativi
3. Certezza dei risultati e sicurezza per gli 

operatori
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Types of cleaning 
machines2.

Equipment loading in the machine may be automated 
both on booth-entry machines (trolley-cleaners, wagon-
cleaners...) and on the tunnel-entry machines (box-
cleaners, mould-cleaners), however supervision by an 
operator is required in any case.

The cleaning machines differ one from each other for 
the loading/unloading equipment and the modalities with 
which the equipment and machines are positioned inside 
the machine; some machines load and unload equipment 
from the same side and work in a non-continuous 
way; these are called “booth-entry” machines and 
the equipment they clean is housed in special 
baskets to keep it steadily fastened during 
cleaning; If the equipment to be cleaned is large-
sized (trolleys, racks, frames) it is kept in place 
via special guides that prevent it to move during 
cleaning. 
The cleaning machines that allow loading and 
unloading on opposite sides are called “tunnel-
entry” machines; In this case an operator will 
take care of loading and another will take care of 
unloading.

In these machines it is easier to put the container 
or equipment to be cleaned through different 
treatment stages (pre-cleaning, cleaning 1, 
cleaning 2, pre-rinse, rinse, blowing, drying) 
using different detergents and different 
temperatures; a conveyor belt moves the 
equipment through the different stages. 
These machines are also called “belt machines” 
for this reason.

We usually build belt machines when there 
is a large number of pieces of equipment to 
be cleaned, cleaning times are very tight and 
contaminating residues are relatively easy to 
remove (from a few to a few scores of seconds).
Booth-entry machines are instead used when there is 
a small number of pieces to be cleaned or when the 
contaminating residues are more “stubborn” and have 
adhered strongly to the substrate. 
In this case the cleaning times are increased and 
adjusted as need be.

The bottom part of booth-entry and tunnel-entry 
machines alike is usually used for cleaning water 
collection, filtering and heating. The pumping systems 
are also often housed in the lower part of the machine 
but in a position that makes maintenance and servicing 
easier. 
The upper part houses the cleaning chamber with the 
cleaning system and the guides (if needed) used to keep 
the items to be cleaned in the correct position.CL
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The cleaning machines produced in the early 80s had 
excellent performances in cleaning the fresh produce 
contaminating residues (slaughtering, fresh sausages 
and salami making, cleaning of fresh products crates) 
but were often inadequate for complex (i.e. polymerised, 
dehydrated, charred/carbonised or modified by heat in 
any other way) contaminating residues . It is obvious that 
different contaminating residues and different surfaces 
require different design features: longer cleaning times, 
pumps with higher pressures and flow rates in each 
nozzle, different nozzles layout with narrower angles 
to increase impact strength, need to insert two or 
more cleaning stages with different, custom-tailored 
detergents, use of more efficient filtration times…
It is necessary that the jets hitting the piece of 
equipment’s different spots all share the same efficiency 
and impact strength; it is also important to not leave any 
“shadow zone” on the equipment; that is why nozzles 
are located not just above the equipment to be washed 
or around it but also below it.
It is also necessary to fasten equipment in a way that 
makes it possible to reach every part of it with the 
cleaning jet; that is why we have refined and perfected 
the modalities we use to build guide systems suitable 
for the equipment to be cleaned or increasingly more 
complex baskets designed to be suitable for any 
equipment shape or size. In order to improve the cleaning 
system and hitting any “dirt” spot we have supplied our 
machines with cleaning nozzles ramps with swivelling 
nozzles and have even rotated the equipment: we use 
these systems when the equipment shape 
is so complex that some spots are almost 
impossible to reach with the detergent 
solution.
 
Detergent dosing shall be automated, 
both for operators’ safety (chemicals 
handling) and to guarantee that cleaning 
performances are consistent and 
compliant with standards; we usually 
employ electronic control units enslaved 
to dosing pumps.
The dosing system can either be 
proportional (safer) or conductivity 
metering based (more accurate).

Evolution of cleaning 
machines in the food industry3.
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Equipment washing, as for all processes, depends also 
on many parameters, such as:
1. Time of contact between contaminating residue 

and detergent.
2. Impact strength of water jets, which depends on 

the flow rate and the water pressure on the surface 
unit.

3. Solution temperature.
4. Chemical action of detergents.

It is obvious that the results of the cleaning and 
sanitisation of equipment depend on such factors as:

• Number of cleaning steps 
• Nature of contaminating residue
• Nature and features of the material to be cleaned
• Cleaning water quality
• Filters’ efficiency
• Presence of pre-treatments (if any)
• Age of contaminating residues (time may dehydrate 

residues that undergo chemical modifications and 
adhere and bind strongly to the substrate)

It is therefore necessary to act on these parameters to 
further improve the cleaning process; For this reason 
technologic innovations related to equipment cleaning 
are always based on principles and concepts focused on 
modifying the above mentioned factors and parameters.

Main cleaning 
parameters 4 .
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This is a key parameter for accurately sizing cleaning machines and processes. Cleaning machines have been 
designed to reduce cleaning times and improve efficiency and consequently contact time must necessarily be limited 
and not exceed a few minutes for booth entry machines (which handle only a few pieces) while in tunnel-entry or belt 
machines it shall be cut down to a few seconds. 
Luckily, other parameters (impact strength, detergent efficiency, cleaning temperature, pre-treatments) may have to 
be adjusted to make up for the reduced contact time

Impact strength depends on the pump’s working water pressure and flow rate combined; impact strength on the 
surface unit may however be increased using narrow-angle nozzles or even linear-jet nozzles or turbo-nozzles.
Impact strength shall spread on the whole surface area evenly, although this result is not always easy to obtain as the 
equipment’s shape may contain shadow zones impossible to work on.
That is why we often use ramps with mobile nozzles or rotating nozzles and in some cases our machines even rotate 
the equipment itself so as to reach all of its surface without leaving small spots of untreated surface which represent 
an unsatisfying performance.

Heat energy plays a key role in the booth-entry or tunnel-entry cleaning machines’ processes, as the equipment’s 
short stay in the washing stage or station sometimes makes it impossible to heat the equipment surface (and the 
residues) enough, thus decreasing the detergents’ performance and the overall quality of the final result. For this very 
reason it is necessary to clean at least at 50° C, or better still, if at all possible, clean at temperatures exceeding the 
fats’ melting point but below the proteins’ cooking (polymerisation) temperature (65-70°C). Water temperature in the 
rinse stage shall be high as well, for two main reasons:
• Removing the detergent residues and contaminating residues faster and with reduced flow-rate jets.
• Heat-treat the cleaned equipment thus making it “almost aseptic” and therefore suitable for contact with foods.
• The very hot rinsing water also helps drying, as the equipment’s higher temperature facilitates water evaporation 

Industrial cleaning of working equipment.

Main cleaning parameters

Contact time

Main cleaning parameters

Impact strength

Main cleaning parameters

Solution temperature

4.1

4.2

4.3
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Although water is the key component of the cleaning 
process, the detergent’s chemical action is necessary for 
several reasons including:
• Wetting the substrate and consequently reducing the 

interface pressure (surfactants’ action)
• Alkalinising the bath to facilitate the surfactants’ action
• Sequestering Ca and Mg ions that could precipitate 

thus damaging the equipment as well as the cleaning 
machine.

• Increasing the water’s power to solubilise the main 
contaminating residues (increasing solubilisation 
speed).

• Increasing the water’s suspending power in order to 
allow residues evacuation without causing precipitates 
formation.

All of these actions are performed, albeit with different 
modalities, not only by alkaline detergents (the most 
used for removing organic substances) but also by acid 
ones (used chiefly for removing saline or mixed saline/
non-saline crusts and scales).

Usually, the group of products used for equipment cleaning and sanitisation are 
the following:

CONTAMINATING RESIDUE 
TO BE REMOVED

SECTOR CHEMICALS

Fresh produce residues 
containing fats, proteins, 
blood and other organic 
substances, non heat-
treated, on impervious, 
adhesion-proof surfaces

All of food industry Non-foaming alkaline 
or caustic degreasers 
/ alkaline degreasers 
with strong sequestering 
powers (if hard water 
is used) / nitrogen 
compounds-based 
chlorine-active 
detergents and sanitisers

Organic contaminating 
residues on vulnerable, 
easy-to-adhere surfaces 
(aluminium, alloys, 
painted surfaces...)

"Cooked" products 
moulds, tinplate 
containers, jars with 
painted caps, aluminium 
baking pans...

Slightly alkaline SMS 
degreasers on aluminium 
and light alloys

Organic contaminating 
residues on 
polycarbonate

Chocolate moulds Slightly alkaline 
degreasers without 
surfactants (stress 
cracking)

Cooked, charred/
carbonised, polymerised 
etc. organic 
contaminating residues

Stainless steel trolleys, 
stainless steel suspended 
tray conveyors (meat 
preserves, bakery 
products, smoked 
products, delicatessen)

Strongly caustic 
degreasers with 
descaling action (also 
with oxygen-releasing 
additives)

Inorganic or mixed inorganic 
/ organic (calcareous-
lipid, calcareous-protein) 
contaminating residues and 
deposits on hard-to-adhere 
materials

Steel moulds, aluminium 
and alloy moulds (with 
due caution), plastic 
moulds

Strong acids based 
acidic descalers (with 
phosphoric acid, nitric 
acid...) 

Inorganic or mixed (as 
above) contaminating 
residues on easy-to-
adhere, vulnerable 
materials

All food industry sectors Organic acids based 
acidic descalers (citric, 
glycolic, sulphamidic 
acid)

Main cleaning parameters

Chemical action  
of detergents4.4

The choice of the right detergent or 
sanitisation product depends, of course, on 
different parameters, in particular:
• The material of the equipment that need to 

be cleaned and the surface finish level
• The type of contaminating residue to be 

removed
• The cleaning cycle chosen (time, 

temperature,…)
• The quality of available water 
• The type of disposal required and the 

relevant legal restraints
• The type of dosing used (manual, 

automatic, semiautomatic)
• The result one aims for.



10 Industrial cleaning of working equipment

CLEANING SOLUTION TEAM

The difficulty of removing contaminating residues 
depends on their nature, the heat generated 
modifications undergone by the residues during the 
processes as well as the nature of the surfaces; for 
this reason it is often necessary to introduce additional 
cleaning stages and steps.

If partial drying of the equipment is required, a specific 
stage is added in which air is blown on the cleaned 
equipment (last part of the tunnel or final stage of the 
booth cleaning).
Different stages of cleaning are required (as stated 
on the table) when the contaminating residues have a 
double nature: organic and inorganic.
This is the case for some equipment used in the milk and 
dairy sector and in meat preserves making (moulds).

The table below highlights the need to adopt variations 
from standard cleaning in several cases, and in 
particular:

Cleaning stage Contaminating residues

Hot recirculation cleaning / Hot water rinse with rinse 
water disposal (two stages)

Contaminating residues from fresh produces that 
have not strongly adhered to the surface

Pre-cleaning cycle with water disposal / Hot 
recirculation cleaning / Hot water rinse (three stages)

Abundant contaminating residues from fresh 
produces that have strongly adhered to the surface or 
contaminating residues that underwent heat-induced 
modifications

Alkaline cleaning / rinse / acid cleaning / rinse (four 
stages)

Mixed (organic / inorganic) contaminating residues 
that must be removed very quickly

Pre-cleaning / alkaline cleaning / rinse / acid cleaning 
/ rinse (5 stages)

Abundant Mixed (organic / inorganic) contaminating 
residues that must be removed very quickly

Pre-cleaning / alkaline cleaning / rinse / acid cleaning 
/ rinse / disinfection/ final rinse (7 stages)

Mixed (organic / inorganic) contaminating residues 
that must be removed very quickly, equipment that 
needs to be cleaned and sanitized

Main cleaning parameters

Number of cleaning steps 
(stages)4.5
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The type and nature of contamination has a massive influence on the cleaning process 
that often requires two separate stages:

Over the last years innovations in the detergent industry have made it possible, in 
several cases, to operate with a single-phase product containing non-ion surfactants 
and high EDTA concentrations in highly alkaline solutions.
The EDTA’s action makes it possible to complexify saline ions, partly removing them 
from the contaminating residue and preventing them from depositing again: For this 
very reason it is possible to use only one cleaning stage instead of two (alkaline and 
acid).

To remove the most stubborn contaminating residues it is possible to employ oxidising 
additives that are automatically added in the tank, thus improving the alkaline 
detergents’ action.

• An alkaline stage which removes chiefly 
the organic residues (fats, oils, starches, 
carbohydrates, proteins...)

• An acid stage which dissolves and removes 
inorganic residues and “compound” crusts, 
scales and residues (organic residues trapped 
within saline and inorganic structures)

• Partial rehydration with an increase of 
wettability of contamination residues and a 
reduction of interface pressure

• Removal of most of the contamination 
residues (with water alone) in order to avoid 
contamination of the cleaning stage and 
consequently of the detergent

The mechanical cleaning process further complicates itself when the residue undergoes 
heat treatments or other circumstances which modify its structure (dehydration, 
desiccation, polymerisation, caramelisation...). 
In these cases it is necessary to adopt pretreatments, often immersion, in order to 
rehydrate contamination residues and therefore make it possible to remove them 
through standard cleaning stages.
Alternatively pretreatment stages may be added that feature disposable solutions in 
order to obtain:

Contaminating residues 
from fresh produces.

Cooked contamination 
residues.

Main cleaning parameters

Contaminating residues 
from fresh produces.4.6
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Food processing and 
production equipment are 
usually made of washable 
and almost detergent-
impervious materials; The 
most common material is 
AISI 304 steel and other 
steels that can be cleaned 
and sanitised using almost 
all the detergents and 
sanitizers available (trolley, 
small wagons, baskets, 
pots, tools, moulds...)

However, it is not 
uncommon to come 
across equipment made of 
aluminium or alloys, still 
used for cooked products 
moulds, pots, baking pans 
and other cookware; these 
materials, 
unlike stainless 
steel, are very 
vulnerable 
both to alkaline 
detergents and 
acid descalers.

Plastic 
(polythene and 
polyethylene) 
is also widely used for food packages, boxes and 
containers: this material cannot be attacked by strong 
acids or alkalis; but despite that, the odd shape of some 
plastic containers make cleaning them up very difficult.
Galvanised iron, previously very frequently used for 
trolleys and meat racks in the meat industry has now 
been almost completely replaced by stainless steel. 
The galvanised iron equipment is vulnerable to strongly 
alkaline detergents.

Chocolate moulds are in polycarbonate: this material can 
be cleaned with detergents, provided they are surfactant-
free. This is because surfactants cause the polycarbonate 
to “craze”.

In some cases the automatic cleaning machines clean 
also not properly “food industry” materials: the wooden 
planks used for cheese seasoning. 
This peculiar equipment, like chocolate moulds, require 
surfactants-free detergents with oxidising principles 
(chlorine, peracetic acid...) that oxidise all the organic 
material in all recesses and slots, including moulds and 
bacteria. The surface finish of the equipment may also 
affect the cleaning performances: the smoother and 
more impervious the surface, the better and easier the 
cleaning will be, as the residues will find less bumps and 
holes to stick to.
This is true both for organic residues and inorganic ones, 
as well as for bacteria contamination and bio-films.

It is therefore important 
to choose suitable 
detergents and 
descalers, compatible 
with these materials and 
containing corrosion 
inhibitors.

The shape of the equipment is also a 
key factor: 
if the equipment has some spots 
that cannot possibly be reached with 
water jets the final result will be less 
satisfying; it is for this very reason 
that we often have to add rotating 
nozzles or rotate the equipment itself.

Main cleaning parameters

Nature, shape and 
features of the material  
to be cleaned4.7
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• The water is too hard (>of 30-40°F) and consequently 
it requires special detergents which are consumed very 
quickly during this stage of the rinse process calcium and 
magnesium salts can precipitate on the previously cleaned 
equipment 

• It contains chlorides in high concentrations: it can become 
corrosive for metals 

• Contains iron ions: can precipitate iron on the equipment
• It contains silicates: it can precipitate silica (hard to remove) 
• It is not drinkable (from the microbiologic point of view): it can 

contaminate the equipment that needs cleaning.

Water is, despite all, the key feature in cleaning for 
different reasons, and in particular because:
• It has a strong solubilisation power for 

organic substances, and this power 
increases as temperature increases, up 
to the fats’ melting point; care shall be 
paid not to exceed the proteins’ cooking 
(polymerisation) temperature (about 
65°C); exceeding this temperature 
means modifying the protein structure 
(polymerisation) thus increasing the 
residue’s adhesion to the substrate and 
making it more difficult to remove it and 
clean the equipment

• • It interacts with the detergents, forming 
solutions which are more active on the 
contaminating residue

• • It can be pressurised and provide the 
necessary impact power

• • It has a solvent and suspending power 
that, if activated via the detergent, makes it possible 
to dissolve the residue and suspend it in the solution, 
separated from the surfactant contained in the 
detergent

• Makes it possible to remove during rinse the 
residues of detergent and dirt which remained on the 
equipment’s surface

For these reasons it is important to know water quality beforehand to run preliminary 
checks on the likely cleaning performance or to choose the most suitable detergent 
capable of compensating, at least partly, the low water quality; in some cases it is 
recommended to carry out a primary water treatment to remove all the potentially 
performance-damaging causes (softening, chloride removal, de-ironing, chlorination...)

However, often the quality of water is not suitable for use with the mechanic 
cleaning; this happens whenever:

All industrial cleaners feature one or more series of filters to protect pumps and guarantee cleaning performances; filtration is 
also necessary to prevent clogging in the many nozzles that deliver the impact strength on the equipment’s surfaces.
For this reason every machine user shall remove and clean filter daily according to the type of contaminating residue removed.

Main cleaning parameters

Cleaning water quality4.8

Main cleaning parameters

Filters’ efficiency4.9
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According to the type of contaminating residue that 
needs to be removed it may be necessary to carry 
out pre-treatments in order to improve the cleaning 
performances; these pre-treatments’ function is to 
increase contact times between detergent solution and 
equipment that needs cleaning or to remove part of the 
contaminating residue. Removal of some contaminating 
residues may in fact require very long cleaning times, 
not compatible with automated line cleaning. That is why 
we use pre-treatments that make it possible to complete 
and perfect the machine cleaning.

The most common pre-treatments, in general, are the 
following:

One of the rules of cleaning is that any equipment should be cleaned immediately after 
use; this is because time causes chemical changes in the contaminating residues, likely 
greatly increasing their adhesion to the substrate they rest upon.

Dehydration, that is water loss, is the first reason behind dirt’s adhesion to the substrate. This phenomenon is chiefly 
influenced by the age of contaminating residues.
Very often in order to clean again the equipment which has undergone this process you need to rehydrate them with 
detergent solutions: such is the case, for example, of the moulds for “cooked” products whose cleaning is way easier 
if it takes place immediately after their use while rehydration is needed if contaminating residues have had the time to 
dry up.

Main cleaning parameters

Presence of  
pre-treatments  
(if any)4.10

Main cleaning parameters

Age of contaminating 
residues4.11

• Equipment soaking (in detergent 
solutions) to reduce interface 
pressure between contaminating 
residue and surface, thus facilitating 
removal of dirt during mechanical 
cleaning

• Spraying the detergent solution on 
the equipment before cleaning: this 
makes it possible to increase contact 
times and save detergent in the 
subsequent stages

• Pre-cleaning with high pressure 
hoses (the largest ones available) 
to remove larger contaminating 
residues: by doing so it is possible 
to skip the pre-cleaning stage in the 
machine’s cleaning cycle.
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The equipment that needs sanitisation varies according to the industry and the technological processes involved; it follows that the cleaning 
machines and their processes vary according to the type of contaminating residue that needs to be removed and the specific needs of the 
customer. The table below lists the main types of equipment used in the various sectors and the corresponding cleaning machines produced by Inox 
Meccanica for the food and pharmaceutical sectors.

INDUSTRY EQUIPMENT CLEANING MACHINE

Slaughtering and meat 
processing (cleaning and 
sanitisation)

• Cages (fowl)
• Trolleys, suspended tray conveyors, pallets
• Small wagons
• Boxes and baskets
• Cooked and raw products moulds
• Equipment and tools in general

• cage-cleaners (tunnel-entry and booth-entry) 
• trolley-cleaners (tunnel-entry and booth-entry)
• wagon-cleaners
• box-cleaners (tunnel-entry and booth-entry)
• basket-cleaners (tunnel-entry and booth-entry)
• mould-cleaners (tunnel-entry and booth-entry)
• pallet-cleaners (tunnel-entry)

Industrial gastronomy and 
fresh pasta (cleaning and 
sanitisation)

• Trolleys and pallets
• Boxes
• Small wagons
• Pot-cleaners
• Equipment and tools in general

• trolley-cleaners (tunnel-entry and booth-entry)
• box-cleaners (tunnel-entry and booth-entry)
• wagon-cleaners
• Pot-cleaners
• tool-cleaners
• trolley-cleaners (tunnel-entry)
• pallet-cleaners (tunnel-entry)

Vegetables and ready-to-
eat fruits & vegetables 
(cleaning and sanitisation)

• Collection boxes
• Collection tanks
• Jars and cans
• Small reservoirs
• Pallets

• box-cleaners (tunnel-entry and booth-
entry)

• tank-cleaners
• jar-cleaners (tunnel-entry and booth-entry)
• reservoir-cleaners
• pallet-cleaners (tunnel-entry)

Eggs and egg products 
(cleaning and sanitisation)

• Honeycomb trays and containers
• Palletised small reservoirs
• Pallets

• tray-cleaners (tunnel-entry)
• reservoir-cleaners
• pallet-cleaners (tunnel-entry)

Baked foods (cleaning, 
sanitisation and drying)

• Baking pans and trolleys
• Boxes
• Palletised small reservoirs

• pan-cleaners (tunnel-entry and booth-
entry)

• box-cleaners (tunnel-entry and booth-
entry)

• reservoir-cleaners

Chocolate 
(cleaning and drying)

• Polycarbonate moulds • Polycarbonate mould-cleaners (tunnel-
entry and booth-entry)

5.Equipment that requires sanitisation  
for each different industry
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INDUSTRY EQUIPMENT CLEANING MACHINE

Fish processing
(cleaning and sanitisation)

• Cooking baskets
• Box and pallets
• Containers and small wagons
• Trolleys

• basket-cleaners (tunnel-entry)
• box-cleaners  

(tunnel-entry and booth-entry)
• container-cleaners  

(tunnel-entry and booth-entry)
• trolley-cleaners  

(tunnel-entry and booth-entry)

Milk: packing and cheese-
making (cleaning and 
sanitisation)

• Boxes
• Moulds, block-moulds and mats
• Planks and small ladders
• Trolleys

• box-cleaners  
(tunnel-entry and booth-entry)

• mould-cleaner (tunnel-entry)
• plank-cleaners and ladder-cleaners 

(tunnel-entry)
• trolley-cleaners  

(tunnel-entry and booth-entry)

Pharmaceutical sector
(cleaning, sanitisation and 
drying)

• Lab-test animals cages
• Pallets
• Miscellaneous, general equipment and 

items
• Palletised tanks

• cage-cleaners (tunnel-entry)
• pallet-cleaners (tunnel-entry)
• equipment-cleaners (booth-entry)
• tank-cleaners (booth-entry)

Department stores and 
Commercial Platforms 
(cleaning and sanitisation)

• Equipment for the butcher, bakery and 
confectionery, delicatessen and fish 
departments

• Boxes

• equipment-cleaners (booth-entry)
• box-cleaners  

(tunnel-entry and booth-entry)

Clean rooms (disinfection) • Wrappings and packagings • wrapper-cleaners (booth-entry)

Foods (cleaning) • Salami and hams
• Cheese

• Salami- and ham-cleaners  
(tunnel-entry and booth-entry)

Hospital sector 
(cleaning, sanitisation and 
drying)

• Hospital trolleys
• Containers for special waste

• trolley-cleaners  
(tunnel-entry and booth-entry)

• container-cleaners (tunnel-entry)

5.Equipment that requires sanitisation 
for each different industry
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6.Standard technical specifications 
of our industrial cleaners

• The machine frame’s panels are in AISI 304 stainless 
steel sheet metal and are assembled on-site (for 
booth-entry machines) while the structure of the 
larger sized container-cleaners and the belt machines 
is either a monobloc or a series of modular stations 
(blocks).

• The cleaning chamber access doors for booth-entry 
models may be either manual or automatic but in 
any case they prevent water from leaking outside 
during operation and even when fully open they do not 
increase the machine’s encumbrance.

• The lower part of the cleaning chamber houses a 
platform where the operator lays the equipment to be 
washed, or a conveyor belt in case of a belt machine.

• The cleaning system consists of moving rods with 
the nozzles assembled on. Another key feature of the 
system is that it can use linear-jet nozzles so as to 
obtain the maximum mechanical impact on the surface 
available with a given pressure.

• Another mobile ring, fully independent from the first 
one, carries out rinsing using fresh water from the 
plant’s water supply system.

• The water used for cleaning is continuously filtered, 
reused and replaced (albeit slowly) by the rinsing 
water.

• The cleaning water is heated and kept at the working 
temperature by means of non-recirculated steam 
supplied by a dampened stainless steel injector.

• The detergent dosing in the cleaning water and the 
disinfectant dosing in the rinsing water are carried 
out by two control units embedded in the machine’s 
automated systems.

• The machine is supplied complete with air, water and 
steam control automatic valves.

• The electric system is controlled by a central 
waterproof IP 65 stainless steel cabinet, with controls 
for all adjustable machine parameters.

• The cleaning pump(s) bodies and impellers are in 
stainless steel with Viton seals and are connected to 
the outside machine structure on the outside.

• The machine structure has been designed to make 
after-shift cleaning and sanitisation procedures as 
easy and quick as possible.
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CLEANING SOLUTION TEAM

Proper operation and maintenance of the cleaner is, of course, a key prerequisite to 
ensure good cleaning performances over time; it is not enough to just lubricate the 
moving parts (pumps, belts, geared motors...) and perform the periodical maintenance 
checks.

In order to retain the machine’s ideal hygiene results, You have to:

Our cleaning machines: some suggestions to help 
You obtain the desired results and keep the cleaner 
efficient over time7.

• Replace, whenever necessary, the detergent 
solution in the cleaning tanks (at least daily)

• Wait for the cleaning and rinsing 
temperatures to reach an optimal value 
before starting to clean

• Disassemble and clean the filters regularly 
(at least daily)

• Make sure that enough detergent is 
available and that the detergent use is 
adequate

• Make sure the dosing control unit is 
working properly (clean up the probe, check 
the solution’s titre, the starting dose...)

• Periodically descale the machine while it 
is empty using suitable products (avoid 
contact between alkalis and acids by 
draining the cleaning tank completely and 
washing it properly)

• Make sure that the products used for 
cleaning and descaling are compatible 
with the pump and nozzles materials and 
that they are among the recommended 
products.

• If you use chlorine-active products make 
sure they contain adequate corrosion 
inhibitors and also that they are used at 
temperatures below 50° C

• Validate the cleaning process during the machine testing taking 
care of defining times, temperatures and products used on all 
types of equipment that needs cleaning

• Make sure that the machine operation staff is properly trained 
about the required operations (suitable training courses)

• If needed, carry out the pre-treatment we recommended to 
improve equipment cleaning quality
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CLEANING SOLUTION TEAM

• New pre-treatment stages to be used together with the traditional ones whenever there is the 
need for an additional stage to obtain the desired results

• High-pressure cleaning stage to remove the most impervious contaminating residues
• Using “shot blasting” to improve quality of cleaning on some equipment
• Using additives that release oxygen together with the traditional chemicals: oxygen release is 

associated to a mechanical micro-bombing that causes physical disruption of contaminating 
residues as well as causing oxidisation of the organic residue.

• Using hygiene detergents that require no rinse and guarantee that cleaned equipment is 
“aseptic” 

• Experimenting on new linear-jet nozzles with higher impact strength
• Reducing water and power consumption
• Reducing chemicals’ leaks and focusing on highly toxic active principles for biologic purifiers
• New electronic dosing systems with alarm system
• Improving the safety systems for cleaning staff
• Reviewing and improving the cleaning machine operation manual
• Preparing feasibility studies to build cleaning machines capable of sanitising different sized 

and shaped equipment
• Creating an internal laboratory and several external (customer) laboratories to test innovative 

processes
• Researching new, low environmental impact detergents 
• Evaluating all technologies available on the market (ultrasounds, dry cleaning,…)
• Automation systems to integrate all cleaners on the same production line

The innovation aspects we are implementing through the team include:

We firmly believe that, in order to improve our cleaning machines and technology and at the same 
time satisfy the needs and requirements of the food industry we need resources, technical potential, 
and specific knowledge but most of all the ability to “be in the other’s shoes” that is to view and feel 
our prospective customers’ problem as if they were our problems. 
For this very reason we have promoted the development of a team (Cleaning Solution Team) whose 
mission is constant and gradual improvement of cleaning solutions and processes in tune with the 
growing need to employ perfectly sanitised equipment using less resources (water, energy and 
chemicals) while protecting the environment and safety of operators. 
This team includes engineers, chemists, hygienists as well as customers and suppliers who want to 
fulfil our mission with us.
Industrial cleaning, as we know, has become a “multi-disciplinary science” that requires several 
various skills and knowledge that we would like to implement not only in our company but also in 
the whole world.
Our “Cleaning Solution Team” logo therefore represents the guarantee of our commitment to design 
and build cleaning machines increasingly more focused on the customer’s needs. 

8.CLEANING SOLUTION TEAM: a team devoted to 
implementing the guidelines required to innovate 
the equipment cleaning processes
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CLEANING SOLUTION TEAM

Together with equipment cleaning, over time we have 
refined and perfected several cleaning techniques 
for food products that will undergo seasoning, mostly 
cured meat products like seasoned hams, salami, 
bresaola and some long-seasoning cheeses. It is 
clear that cleaning parameters for those products 
are significantly different from equipment cleaning 
parameters, but the machines are of the two types 
described before(booth-entry or tunnel-entry).
The products are hung on special suspended tray 
conveyors, frames or trolleys and then entered in the 
machine.

Times, temperature and impact strengths shall be 
adjusted in a way that does not damage the foods 
but allows easy removal from the outer surface of 
the food of mildews and bacterial films that are 
typical of food production and seasoning.
These machines have been introduced as part of 
the chain of production to sanitise the outside of 
the product before packaging or before it is cut into 
portions.

These machines, of course, use only non-
recirculated (disposable) water for cleaning so as to 
avoid re-contamination. Cleaning removes mildews 
but also superficial layers and films containing 
fats or proteins; for this reason regular cleaning 
and sanitisation of machine is essential to avoid 
recontamination of foods.

The treated products are often re-packaged and 
then sent to the slicing area (clean room); during 
transportation and storage these packages get 
polluted and there is the risk to contaminate the 
content during package opening. For this reason the 
packages containing foods undergo a superficial 
treatment with disinfectants in a special spray-
treatment tunnel to prevent the risk of contaminating 
foods which will then undergo slicing and packaging. 
Disinfectants used for these treatments are often 
in alcoholic solution to facilitate their removal by 
evaporation; if, instead, the disinfectant is used to 
protect the package for an extended time residual 
action products (nitrogen compounds) are used.

Food products cleaning 
machines9.
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The mechanical equipment cleaners shall be equipped 
with an automatic dosing system for both the detergents 
and the disinfectants used in the process; it is not 
reasonable to think that an automatic machine may 
be fed detergents manually by operators especially as 
these detergents are hard to handle and often corrosive, 
especially in their concentrated form.

The conductivity meter systems are without doubt 
more accurate because if bath mixing is optimal the 
concentration remains constant; these systems, however, 
are not always used because if the probes get dirty (a 
fact that occurs often) and are not cleaned they might 
require adding of product even when it is not needed 
(thus risking unjustified consumption of product).

The proportional systems are less accurate but simpler, 
although with these systems concentration slightly 
fluctuates over time and it is not actually constant.

That is why these machines are 
equipped with either of two systems:

• Proportional dosing systems that, in addition to 
bringing detergent concentration to their required 
value also carry out timer-controlled refills so as to 
maintain efficiency of the detergent in the solution 
over time

• Conductivity metering dosing systems with pumps 
controlled by conductivity meters and probes 
in key points; these systems control and adjust 
the solution basing on the conductivity of the 
saline solution. If the solution is below the pre-set 
threshold set when the probe is adjusted the first 
time, the conductivity meter will order the pump to 
adjust the dose.

10.Dosing systems
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CLEANING SOLUTION TEAM

The cleaning process efficiency is checked during the machine testing, 
however it is necessary that the user periodically carries out checks so as to 
ascertain the actual efficiency of the cleaning system; it is indeed  
pointless to check only that the machine operates  
properly from the electric-mechanic point of view  
as many users do, without checking the whole,  
complex cleaning cycle.

Once these parameters have been checked and readjusted (if needed) 
the cleanliness level is checked visually by watching the cleaned 
equipment and adjusting, if necessary, the above-described parameters 
including the product used; the equipment shall look visually clean, not 
feel greasy to the touch and there shall be no unpleasant smells. 
If all these requirements have been met, it is possible to carry out quick 
quality tests like the residual protein test.
It is also necessary to check presence of any residue on the surface 
of the objects cleaned and sanitised; to check the efficiency of the 
final rinse it is possible to use litmus papers or alkaline indicators like 
phenolphtalein. 
Should the surface of the equipment feature not perfectly clean areas 
it will be necessary to check inclination of the nozzles or the oscillation 
angle (if mobile nozzles are used).

To check the efficiency of disinfection it is necessary, after the 
abovementioned verifications, to check rinsing time and temperature; 
only after these parameter have been checked and the final outcome of 
the cleaning has been ascertained it is possible to run a swab test on 
the equipment to check the microbiological conditions of the sanitised 
equipment.

Cleaning process checks11.
It is necessary to check all the key 
parameters that contribute to the final 
result:
1. Cleaning and rinsing time
2. Temperatures (cleaning and rinsing)
3. Chosen product or likely alternatives 

(concentrations used)
4. Checking the need for pre-treatments

VERIFICATION
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Contact our sales secretariat to have a list of our references on “Industrial Cleaners”.

More than 300 machines sold!



INOX MECCANICA s.r.l. - Strada Solarolo, 20/B-C-D  - 46044 Solarolo di Goito - Mantova - Italy
Tel. +39-0376.60.82.82 - Fax +39-0376.60.81.80 - info@inoxmeccanica.it - www.inoxmeccanica.it

ca
m

pb
el

la
dv

.c
om

 0
67

18


