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Many materials that are handled in the Food, Beverage 
and Pharmaceutical and Cosmetic Industry are flammable 
or explosive. Although explosions are not an everyday 
occurrence, these industries experience more recorded 
explosions than any other industry.

Spray drier after explosion. 

Because of the potentially devastating effects, plant owners 
have started to invest in ways to protect their assets and 
personnel. Like any other equipment installed in such 
processes, these fire and explosion protection methods 
may introduce a hazard of contamination. In some markets 
contamination may lead to similar or greater damage than the 
consequences of explosions or fires.

The risk of contamination lays in the growth of micro-
organisms, the release of their toxins, noxious remainders 
from manufacturing, cleaning, maintenance, repair works, 
introduction of toxic substances and (cross) contamination by 
allergenic molecules.

As a result of these contaminations, consumers can get sick 
or, in extreme conditions, die.

Micro-organisms typically are eliminated by conservation 
techniques or are killed in the last steps of the process by 
the application of e.g. heat or radioactive radiation. Toxins 
and allergens however cannot be eradicated in this way. 
They must be avoided or one must make sure that if they are 
present, they are removed by cleansing.

Modern food safety management is based on prevention 
by minimizing the risk of contamination, cleaning of the 
equipment and the implementation of a Controlled Cleaning 
Protocol.

Good Manufacturing Practice (GMP) is a system that helps 
with the food safety management. It is a system for ensuring 
that products are consistently produced and controlled 
according to quality standards which are focusing mainly on 
four aspects:

•  product contact surface (are the materials used 
acceptable for food contact);

•  surface finish - including scratches, welds, joints;
•  drainability (CIP/SIP), dead spaces / crevices; and
•  avoidance of condensation.

To comply with these requirements, two strategies are 
implemented in the European Economic Area and the 
Americas: choice of materials used and the construction 
of the (food producing) installation. Both markets consider 
aspects like contact requirements (materials and introduced 
substances) on the one hand and a cleanability requirement 
(criteria for hygienic design) on the other hand.

MATERIAL

The contact requirements regulate the suitability of used 
materials for construction. Such requirements are imposed in 
the USA by the FDA (Food and Drug Administration) and in 
Europe by the Food Contact Materials regulation.

FDA is best known, probably because of its long existence and 
penetration in the market. FDA requirements mainly deal with 
the acceptance of materials.

Since a couple of years, Europe has its own so called Food 
Contact Materials regulation (1935/2004). In general, this 
regulation states that materials must not transfer their 
components into food, in quantities that could endanger 
health, change the composition or change colour or taste.

Both regulations accept the use of 300 series stainless steel, 
the use of other materials is much more challenging. A long 
list of materials exists for both.



White Paper

3

CLEANABILITY

In the USA,  standards for sanitary fabrication, construction 
and design of food producing equipment have been developed 
by a variety of organizations of which 3-A (American Aseptic 
Association) and NSF (National Sanitation Foundation) are 
probably the two main ones. For Europe, guidelines have been 
developed by EHEDG (European Hygienic Design Group).

Whereas 3-A has developed standards, EHEDG addresses 
this aspect by producing guidelines and accepting equipment 
after it has successfully passed a cleanability test in certified  
laboratories.

Since a couple of years, there is a will to harmonize international 
standards. NSF and 3-A have agreed to co-operate in the 
development of EHEDG Guidelines and in turn, EHEDG co-
operates in the development of 3-A and NSF standards. The 
result is that equipment which is accepted by one organization 
will most probably also be accepted by the other.

EXPLOSION PROTECTION BY VENTING

Explosion venting is the most common and, today, the most 
popular method of protection against damaging effects from 
accidental dust explosions.

A vent is an orifice placed on the outer walls of a process 
vessel (in which an explosion could occur) covered with a low 
pressure rupture panel which releases the overpressure from 
the explosion thereby protecting the integrity of the device.

 

Figure 1 - Outdoor dust collector with explosion vents fitted on the 
sidewall.

The rupture panel is designed with a static burst pressure 
(Pstat or opening pressure) well below the pressure at which 
the process vessel would be destroyed or damaged and 
above the operating pressure of the vessel.

When the explosion pressure exceeds the burst pressure, the 
vent panel opens thereby releasing pressure and flame from 
the protected vessel.

Figure 2 - Vented dust collector experiment. Note the presence of 
an explosion isolation valve in the inlet pipe, stopping flame and 
pressure.

HYGIENIC/SANITARY PRODUCT LINE

Fike, as a leading manufacturer of fire and explosion 
protection equipment and systems, dedicated significant 
efforts to the development of the first explosion vent panel 
specifically designed to meet and exceed the hygienic and 
sanitary requirements of the food, beverage, cosmetic and 
pharmaceutical industry.

In order to reduce all possible contamination risks, a patented 
solid silicone seal was designed to prevent any cavity into 
which product could potentially build up and to guarantee 
complete cleanability.

This unique product named Sani-V(S)A successfully passed a 
series of challenging tests, performed by an EHEDG certified 
lab. After deliberate contamination with sour milk and the 
prescribed incubation period, the vent panel was mounted 
into a test chamber where a standard CIP wash down was 
performed.
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Figure 3 - View oF the test equipment (left) and Sani-VS/A (right).

The explosion vent successfully passed the successive tests 
and was granted the EHEDGE (and 3-A) certificate.

Obviously, the Sani-V/A was exposed to a number of explosions 
to prove its capability to efficiently reduce the pressure to 
the predicted value or below. It was demonstrated that the 
Sani-V(S)A provides an optimum explosion relief area with 
the highest venting efficiency. The resulting ATEX approval 
includes explosions up to KST 300 bar m/s, thus covering 
the protection of most food (cosmetic and pharmaceutical) 
products.

Although explosion venting is often the preferred protection 
technique due to its inherent passive nature and relatively low 
cost, there are some factors to consider. During the process of 
explosion venting explosion pressure and –flames are ejected 
from the envelope. The discharge from vented equipment 
could provide an ignition source for a secondary explosion if 
allowed to vent in rooms or buildings as well as pose a hazard 
to nearby personnel. Therefore, it is imperative that suitable 
measures are taken to avoid these risks.

In the majority of instances the most cost effective solution 
would be the use of flameless venting. With this technique, 
various layers of stainless steel mesh absorb the heat of 
combustion, allowing venting to be done indoors and outdoors 
with no release of flame and retaining the dust.

Flameless venting avoids the use of venting ducts which 
channel the explosion products to the outside. The weakness 
of such ducts is that they typically require complex and 
expensive solutions for weather protection of the building.

The Sani-V/A vents can be combined with Fike Flameless 
venting, thus answering the need for indoor venting and 
restriction of the safe area for outside applications.

Specifically for the food industry again, a dust cover was 
designed to prevent ingress of any material in the metal mesh. 
Because of its excellent water repellant characteristics it is 
also a perfect application in environments where production 
area wash down is an everyday job.

 
Figures 4 & 5 - FlamQuench™ II SQ equipped with dust cover.
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HOW IS THIS AFFECTING THE COST?

Although the use of approved materials, specialized hygienic 
designs and certification increases the cost of food processing 
equipment, the industry as a whole benefits of it.

Because bacteria growth is less likely, less frequent cleaning 
is required that lengthens the equipment expected lifetime 
and reduces the need for preventative maintenance and 
shutdown. The shelf lifetime of food products is also extended 
together with a lowered risk of product (re)contamination 
during processing and packing. The savings on use of 
cleaning agents (environmental issues), water consumption, 
maintenance and production loss are typically much higher 
than the purchase costs of approved equipment.

Recall actions of contaminated product will occur more 
frequent at poorly designed production plants. Examples exist 
where the costs of one single recall action exceeded the cost 
of the entire plant (including equipment and machinery), 
without even considering the damage done to the brand-
name.

These risks of food safety incidents can be reduced by well 
designed plants build-up of equipment and components fit-for 
-purpose.
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