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I 
ntroduction 

Offering a product much in 

demand among consumers 

is every entrepreneur’s 

goal. This also applies to 

the food industry, striving 

to offer products catering to consumer 

tastes (literally and figuratively) at pric-

es the customer is prepared to pay. To 

achieve this goal, a production line is 

set up, requiring appropriate processing 

machinery to produce the desired 

foods in a cost-effective manner. We 

are fully aware that this is an all but 

straightforward enterprise.  

From whatever angle one looks at the 

issue, the product is always the starting 

point of the story. Often the end-

product is known and the machines are 

chosen to deliver that specific product. 

However, sometimes some flexibility is 

expected from the line, e.g. if there is a 

need to prepare several types of prod-

ucts with different parameters, or if it is 

not known at the time of purchasing 

what the final product will be.  

Although the product largely deter-

mines the type of processing chosen, 

several considerations enter into the 

decision process. Have you been oper-

ating a production line which you now 

intend to expand or modify? Or are you 

starting from scratch? What type of 

utilities are available in your company? 

How much space do you have? And, not 

unimportantly: what is your budget?  

Obviously, your workforce needs to be 

drawn into the picture. How many peo-

ple do you employ? What is your lee-

way in terms of budget and infrastruc-

ture? What impact will the selected 

machines have on working conditions? 

How about the environment of your 

plant? What environmental regulations 

apply? Have limits been imposed on 

your ecological footprint? The im-

portance of a ‘green’ image is not to be 

underestimated. 

The product, the production line, the 

workforce and the environment are 

very much part of an integrated picture. 

They do not exist in a vacuum. To make 

matters even more complex, let us 

mention the red thread linking every-

thing: your customer. What does he or 
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she want? Which brings us back to our 

starting point, i.e. the proper specifica-

tion of the intended product.  

As you can see there are many ques-

tions to be answered. Our ambition is 

not to provide such answers in your 

place. The actual purpose of the pre-

sent white paper is to accompany your 

thoughts during the decision process to 

assist you in choosing the ideal solu-

tions for your customers and your busi-

ness. 

P 
roduct 

In developing a 

production line, 

the intended end-

product plays a 

crucial role. The 

paragraphs below name the product-

related issues to be considered before 

purchasing and installing machines. 

Although this may seem logical, often 

one or more aspects are overlooked. 

Processing 

The first major consideration pertains 

to your goal: what do you want to 

achieve? What is the nature of the in-

tended end-product? What parameters 

are applicable? Such parameters are, 

for instance, doneness, bite, shelf life, 

product dimensions, result uniformity, 

and taste. Once this question has been 

resolved, you may start looking for the 

right way to achieve the desired end-

result. Which type of processing is re-

quired? The example below illustrates 

the point: 

Bacon: 

Parameters chosen: 100% cooked, 

gold-brown colour, crispy bite, 

dimensional uniformity is un-

important. Homestyle product 

without additives. 

Processing: colour and crispness 

exclude a number of prepara-

tion techniques like cooking, 

microwave, vacuum cooking... 

Given the home-style look, a 

number of techniques fall 

short as well, including the 

beltgrill, microwave, cooking 

and vacuum cooking… Such 

techniques might however 

prove useful in combination 

with other techniques (see 

hybrid cooking). 

This mere example highlights that ana-

lysing the necessary processing fea-

tures is a crucial step in the decision 

process. Only then will you be able to 

choose the appropriate methods and 

equipment. A good machine manufac-

turer will assist you in selecting the 

right solutions. Manufacturers often 

have a Research & Development (R&D) 

team who can help you in testing for a 

solution matching the intended goal.  

An existing or a new product 

Possibly your line has been reaching 

the limits of its usefulness and you wish 

to replace it. Perhaps you want to ex-

pand your existing production capacity. 

Such cases involve an existing product 

already present on the market and with 

a well-known taste. A different picture 

emerges when you have an idea for the 

development of a brand-new product 

or a variant of an existing product. The 

question whether the product already 

exists or if it is an altogether new one 

plays a major part in selecting the ap-

propriate production line.  

For an existing product you need to 

build a production line perfectly repro-

ducing the familiar taste. This can be 

done by copying existing infrastructure 

or by looking for alternative prepara-

tion methods. There is a whole range of 

various arguments in favour of alterna-

tive methods: they may cut costs, be 

heathier, or even yield identical prod-

ucts with ‘greener’ methods. Therefore, 

it does make sense to contact various 

suppliers of different technologies to 

discuss your options with them. Often 

machine manufacturers with a long-

standing experience have a good in-

sight into the options available to you.  

If you intend to go for a new product, 

you will need to obtain the intended 

end-product matching all product pa-

rameters in the most cost-effective 

way. In this case as well it may be sensi-

For an existing 

product you 

need to build a 

production line 

perfectly repro-

ducing the 

familiar taste.  
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ble to contact machine manufacturers, 

especially if you do not have an R&D 

department of your own.   

If you do have an R&D department and 

you wish to study the full range of pos-

sibilities offered by a specific machine, 

you may look for a manufacturer with 

testing machines. You may expect the 

initial tests to be free of charge. Howev-

er, a fee will be asked for making availa-

ble testing apparatus during a longer 

period or on site. If you believe such 

apparatus should be installed perma-

nently in your R&D lab, the purchase of 

an R&D unit would be worth consider-

ing.  

Processing time 

The dimensions, thickness and shape of 

your product exert a major influence on 

the choice of the appropriate prepara-

tion method. An easy example will suit-

ably illustrate the point: cooking and 

colouring a complete chicken requires 

an altogether different approach than 

doing the same with a slice of bacon. 

Not every technology is appropriate for 

any type of product.  

Moreover, the same product may be 

processed in various ways. For instance, 

hamburgers can be prepared on a belt-

grill, in a fryer or in an infrared oven. 

The time needed to prepare your prod-

uct depends on the technology chosen. 

Although the three technologies listed 

in our example will yield a cooked and 

coloured chicken, the results will differ 

in terms of taste, colour, yield, etc. 

Therefore, processing time needs to be 

seen in proportion to the result 

achieved.  

Additionally, when considering the 

product’s preparation time, beside the 

actual preparation time, you will also 

need to factor in the start-up time of 

your machines and the product change 

times. Let us compare, for instance the 

time needed to prepare your product in 

a fryer or in an electrical infrared oven 

using emitters. In both cases the differ-

ence in actual preparation times will be 

negligible, but the difference in start-up 

times will be considerable. It takes 

some time to heat up oil to the right 

temperature, whereas these infrared 

ovens are ready to use in a matter of 

seconds. In this case, the fryer’s start-

up time has a negative impact on the 

overall preparation time. 

Taste 

The preparation method of foods is a 

codeterminant of their final taste. 

Different technologies will yield a differ-

ent impact on taste. Some technologies 

add something to your product (frying 

oil, water when steaming, etc.), but 

there are also technologies adding 

nothing to your product (microwave, 

beltgrill, infrared, etc.), yielding a pure 

taste of the product. The result will be 

determined by the extent to which the 

techniques used succeed in preserving 

natural fluids, thus ensuring maximum 

taste.  

When building a production line for an 

existing product (see above) utmost 

care should be taken to ensure that the 

taste remains almost identical.  An ex-

cessive change in the taste of the famil-

iar product might trigger a change in 

the customer’s appreciation of the 

product.  

If you pick a different preparation tech-

nique for an existing product, be aware 

that changes in the recipe might com-

pensate for differences in taste.  

Health 

The search for healthier food is age-old. 

In consumer kitchens, shifts have been 

observed from butter to olive oil, to 

coconut oil and now even to ghee. Peo-

ple have even sought to find alterna-

tives to fats by resorting to steaming 

and air frying. Obviously, the above-

mentioned trends also play out in the 

food industry, where every effort is 

made to deliver products of maximum 

purity. This entails keeping the list of 

ingredients as short as possible.  

The choice of the preparation tech-

nique also plays a part here. As already 

mentioned above, some techniques 

add things to the original product (see 

If you pick a 

different prepa-

ration technique 

for an existing 

product, be 

aware that 

changes in the 

recipe could 

compensate for 

differences in 

taste. 
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above). Such prima facie innocent ad-

ditions do have an influence on the 

end-product. For instance, hamburgers 

not only taste differently after the ad-

dition of fats, but this also makes them 

less healthy. Other technologies are 

less successful in preserving the 

product’s natural fluids, which leads to 

a loss of nutritional value. 

The healthiest way to prepare products 

is therefore to refrain from adding sub-

stances to them and to preserve the 

product’s natural uniqueness. Only the 

physical characteristics of the primary 

product are to be used.  

Combinations of techniques 

There is a possibility that the use of a 

single technique will not yield the de-

sired outcome. This is not necessarily a 

problem since a combination of tech-

niques might achieve the intended 

result. In recent years, hybrid cooking 

has become a food industry trend. The 

challenge here is to apply the best fea-

tures of the various preparation tech-

niques (vacuum cooking, infrared, mi-

crowave, frying, etc.) to your foods in 

order to obtain the desired end-

product. 

Various combinations are possible, as 

illustrated by the following example: 

If you choose vacuum cooking technol-

ogy, you will obtain a product without 

additions and prepared with respect 

for the product. Visually however, the 

techniques yield a poor result: meat 

prepared in this way is experienced as 

unappetizing, as a dull grey piece of 

meat. It would then be advisable to 

combine this technology with another 

one colouring the product without 

impairing the advantages of the vacu-

um cooking technology. Extensive tests 

have shown that fast heating as 

achieved by an electrical infrared oven, 

followed by cooking in a vacuum bath 

is the ideal combination. 

However, it is not enough just to find 

the right combination of methods. 

Combining the techniques in the prop-

er sequence also matters very much. 

Let us look at the combination of a 

microwave oven and an electrical infra-

red oven. Depending on the product 

and the desired outcome, the se-

quence of actions will be different.  We 

illustrate the point by means of two 

examples: 

Let us assume that the product is chick-

en breast. Microwave ovens are char-

acterized by the continuously shifting 

magnetic field they create, causing the 

electrons and the hydrogen atoms to 

shift constantly. The hydrogen atoms 

(and therefore liquids) are as it were 

expelled from the product. If the chick-

en is heated up quickly in the infrared 

oven, the outer layer will become 

crispy, but it will also be seared. If the 

chicken is then placed in the microwave 

oven, the hydrogen atoms will have 

almost no way out. If you start by 

putting the chicken in the microwave 

oven, the fluids will be removed more 

easily and you will end up with less 

weight upon completion of both pro-

cesses. 

The sequence can be reversed when 

cooking and colouring bacon with the 

aim of having the bacon keep its shape. 

In this case it is most advisable to use 

the microwave oven first and then the 

infrared oven. In view of the product’s 

thickness, the infrared oven is capable 

of completely cooking the bacon, giving 

the bacon a crispy and wrinkled look as 

if it were home-made. This may be the 

goal envisioned, but the process will 

have changed the bacon’s shape. 

As you have noticed, the product to be 

processed plays a major role in choos-

ing suitable machines and production 

resources. It may seem mission impos-

sible to answer all these questions 

satisfactorily. A reliable supplier of 

machines for the food industry will 

gladly assist you in searching with you 

for the best preparation methods. In 

some cases, you may even use a test 

machine to try out processing solu-

tions. You will find that answers to the 

above-mentioned questions will auto-

matically come in this manner. 

However, it is 

not enough just 

to find the right 

combination of 

methods. 

Combining the 

techniques in 

the proper 

sequence also 

matters very 

much. 
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E 
xisting or 

new pro-

duction line 

When building a 

production line, 

there are three possibilities: 1) you al-

ready have a production line, but it is in 

need of an upgrade, 2) you already 

have a production line, but you wish to 

expand it, or 3) you start from scratch. 

In all three cases it is advantageous to 

search the market for the best solution. 

In all three cases as well, there is a need 

to take the following considerations 

into account. 

Space 

The available surface in your production 

hall plays a part in your choice. Simply 

put, if you only have 3 square meters, it 

does not make sense to consider a ma-

chine with a 5 square meter footprint. 

Therefore, you first and for all need 

clear insight into the space available. 

Do not forget that some space will have 

to remain clear around the machines 

for safety or other reasons. 

You possibly have more space than is 

necessary for your current production 

output. If so, you should not forget to 

gather information on production line 

expansion possibilities. If such possibil-

ity does not exist, you will need to in-

stall a second line in the future – this is 

not always the most efficient solution. 

Or you may have to replace one or sev-

eral machines from the current line by 

larger models, which will entail the loss 

of the initial investment if no further 

use can be found for the smaller mod-

els.   

However, some machine manufacturers 

make it really easy for you: they offer 

flexible solutions with machines having 

various lengths and widths, right down 

to really compact models. Sometimes it 

is even possible to connect different 

units enabling you to build a modular 

line (and to expand it easily if required). 

The above solutions create an appropri-

ate solution for (almost) any space.  

Even if you only replace part of your 

infrastructure, you need to ensure that 

everything fits. Conveyor belt width is a 

leading consideration. If it proves im-

possible to properly connect every part 

of the line, some space will have to be 

provided for installing intermediary 

conveyors, shuttle conveyors, etc. If this 

is not possible, the capacity of the larg-

est machines will have to be limited.  If 

the available width does not provide 

enough capacity and space for a con-

veyor solution, product input will need 

to be reduced at the widest points, 

which will stand in the way of optimal 

return on investment.  

Available utilities 

The various food processing modes 

place different demands on your utili-

ties, both in terms of availability and 

consumption. The price of water, gas or 

power will obviously play a part.  More-

over, you need to take into account the 

uninterrupted supply of such utilities. 

Do they have to be provided by an ex-

ternal provider or are they generated 

on site? Autonomously generating 

green power is obviously the ultimate 

example of good availability. 

Additionally, it is quite advisable to 

monitor regulatory trends. In a growing 

number of countries, government wish-

es to eliminate processes involving on-

site fuel (like oil or gas) combustion, 

e.g. in California and other US states. In 

Belgium and the Netherlands, the au-

thorities wish to discourage the use of 

low-calorie gas by 2022. France will ban 

oil and gas extraction (including frack-

ing) as of 2040. And in Australia, you 

need to take into account the Clean 

Energy Act regulating carbon dioxide 

emissions. The above developments are 

all major considerations in the choice of 

your production line, e.g. if you have to 

choose between machines running on 

gas or electricity. 

Safety and hygiene rules 

This concern is in line with the previous 

one. Before making a final decision on 

In a growing 

number of coun-

tries, 

government 

wishes to elimi-

nate processes 

involving onsite 

fuel (like oil or 

gas) combustion 
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the machine(s) to be used, it would be 

advisable to check what safety and hy-

giene rules apply. If you operate in the 

US, you will be subject to the provisions 

of the Food Code as published by the 

Food and Drug Administration (FDA). In 

the European Union you will need to 

comply with the rules of the European 

Food Safety Authority. In the food in-

dustry it is important in any case to 

adhere strictly to HACCP principles 

(Hazard Analysis Critical Control Points), 

designed to prevent unsafe food from 

reaching the market. The above princi-

ples play a major part in the ISO 22000 

standard, specifically geared to the food 

industry.  

Specifically regarding the machines, it is 

important as well that they are de-

signed with hygiene rules in mind and 

that they are manufactured with high-

quality materials complying with the 

most stringent standards. For instance, 

all lubricants must be fully ‘food-grade’. 

Do take such issues into consideration. 

Budget 

The last concern of the present chapter 

is most certainly not the least im-

portant, as it involves your budget. The 

easiest way to compare machines is to 

look at their purchasing price. However, 

making fast decisions solely based on 

prices may lead to much regret in the 

long term. Actually, the price of the 

machine involves much more than the 

initial investment cost. Let us mention, 

for instance:  

consumption: how much gas, electrici-

ty, water, etc. does your machine use? 

If you go for an oil-based solution (e.g. 

to fry food), this cost item should be 

factored into your calculations, even 

more so since frying oil has to be re-

placed frequently. 

maintenance: how much maintenance 

does the machine require, both in 

terms of hygiene preservation and tech-

nical operability? How much downtime 

will this require? What is the durability 

of the parts? How much does it cost to 

replace parts? All this is certainly worth 

looking into. With respect to hygiene, 

keep in mind, for instance, that the 

market also offers self-cleaning ma-

chines (e.g. with infrared ovens contin-

uously cleaning conveyors during food 

processing). Such machines will have 

less downtime than alternative machin-

ery requiring constant manual cleaning.  

insurance: do not forget the need to 

provide insurance cover for your infra-

structure. In setting premium amounts 

the insurer will take into account the 

risks linked to the use of a specific tech-

nology. For instance, if you use gas, 

your premium will be more expensive 

than if you operate electrical machin-

ery. 

personnel: expanding your production 

line usually entails hiring more people. 

In the following chapter we will return 

to this subject, i.e. how your employees 

are part of the picture when choosing 

the right machine. 

All this needs to be considered in terms 

of yield (cost per kg) and capacity: how 

many kilograms of end-product will this 

machine produce within a given 

timeframe? This is the core question 

when assessing machine yield. For in-

stance, a machine may deliver a high 

score on consumption, though with a 

low yield because it affects the product 

in some way. The contrary may also 

happen. 

Having analysed all the above factors in 

depth, you may be faced with surprising 

results. A machine with a high initial 

price tag (i.e. purchasing price) may 

prove to be the ideal long-term invest-

ment because it provides a high yield or 

it may require a small number of opera-

tors... 

Obviously, this kind of project involves 

substantive investment you may wish 

to make gradually.  Then you should 

look into the offer of modular system 

manufacturers. Initially choose a basic 

...the price of 

the machine 

involves much 

more than the 

initial 

investment cost 

A machine with 

a high initial 

price tag (i.e. 

purchasing 

price) may 

prove to be the 

ideal long-term 

investment... 

https://www.infrabaker.com


 

©2018 Infrabaker International (www.infrabaker.com) - All rights reserved  7 

model. If everything runs smoothly with 

an appropriate return you may expand 

the system with additional modules. 

P 
ersonnel 

The personnel 

needed to oper-

ate, clean and 

maintain your 

machine contrib-

utes to the machine’s operating cost 

and this should be taken into account 

when comparing various suppliers. Ob-

viously, the number of operators re-

quired is a prime consideration.  Some 

machines are really labour-intensive, 

they require several employees to oper-

ate them. Other machines are very user

-friendly and they require even less 

than 1 full-time operator, even when 

changes (i.e. recipe changes) need to be 

made. In both cases wage cost will 

differ considerably. 

Another important question pertains to 

the type of employees required.  What 

qualifications do they need to have? 

And are such employees available in 

your area? You will need to know the 

educational and training record of your 

employees to ensure that they actually 

fit the tasks to be performed. You 

should certainly ask the machine manu-

facturer if he offers training and coach-

ing and what services are included in 

the purchasing price. In terms of turno-

ver it also matters whether the supplier 

can provide additional training to new 

employees. 

Beside the demands placed by the ma-

chine on your employees, the presence 

of said machine will also have an impact 

on the work environment. In food pro-

cessing plants, the operation of ma-

chines may generate substantive, un-

comfortable heat, causing dehydration 

and subsequently increasing fatigue. 

For this reason, the time people are 

allowed to work under conditions of 

great heat is limited. Therefore, ma-

chines generating low levels of heat on 

the outside, even when working at full 

speed, contribute to a pleasant working 

environment, much appreciated by 

your personnel, who will also be able to 

work longer there. 

E 
nvironment 

When choosing a 

technique, you 

also need to look 

into its environ-

mental impact and 

the environment protection rules appli-

cable in your area. This requires an-

swers to the type of questions below: 

 am I allowed to work here with 

heated oil? 

 is fossil fuel combustion allowed 

here? 

 what solutions are available to re-

move waste oil? 

 is state aid granted to businesses 

using renewable energy? 

In short, compliance with local environ-

mental rules requires taking into ac-

count waste management, air pollution, 

water management and protection, 

nature protection and biodiversity, soil 

protection and finally noise pollution. 

Some food processing techniques pro-

duce a smaller ecological footprint than 

others. This sometimes also applies to 

machines performing the same process. 

Gas-powered infrared ovens and elec-

trically-powered ones are assessed 

differently in terms of their environ-

mental impact, as the one running on 

electricity can exclusively use green 

power (generated by solar energy, wind 

or tides). This has a big influence on 

emission values. Some areas enforce 

strict emission limitations, whereas 

others are less demanding. 

However, the notion of environment 

goes beyond the ecological aspect. Lo-

cal legislation and regulations matter as 

well.  Manufacturers need to be able to 

tell you what rules and standards apply 

to the production of their machines. 

You should discuss in a timely fashion 

any discrepancy between your local 

regulations and the manufacturer’s 

standards. You will thus be spared un-

However, the 

notion of 

environment 

goes beyond the 

ecological 

aspect. ...the presence of 

said machine 

will also have an 

impact on the 

work 

environment. 
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pleasant surprises, as changes after 

installation can prove very expensive 

indeed. 

C 
onsumer 

Obviously, the 

considerations 

enumerated 

above as determi-

nants in the 

choice of your machine will prove 

worthless and superfluous if your prod-

uct fails to please the consumer. To 

increase the chances that consumers 

will choose your delicacy in great num-

bers, it is advisable to perform or com-

mission some market research. If you 

do not have the budget to do so, you 

can submit the product to a representa-

tive test panel.  

Other factors play their part too. What 

importance does the consumer attach 

to healthy or environmentally-friendly 

product characteristics? And finally, a 

further consideration of some im-

portance: what price is the consumer 

prepared to pay for the product? 

Once customer preferences are known, 

you can start the process to identify and 

purchase the right production line ma-

chinery. Do so however with the above-

mentioned aspects in mind.  

 

C 
onclusion 

As you can see, 

determining the 

right composition 

of your produc-

tion line is all but 

plain sailing. Much more is involved 

than merely comparing naked purchas-

ing prices. Do not forget that you proba-

bly have some knowledgeable people in 

your company: your R&D department 

for choosing the product, your plant 

manager regarding line requirements, 

the leader of your cleaning team with 

respect to hygiene. If you do not have 

any of the above in your business or if 

you want to compare your findings with 

those of a supplier, then do not hesitate 

to seek assistance from one or several 

manufacturers. Not only do the latter 

have extensive knowledge of their own, 

specific machines, but they also have 

good insights into the industry and the 

possibilities available to you.   

We at Infrabaker, specialized in infrared 

ovens, will receive you with open arms. 

Our technical sales team will assist you 

in the search for possible solutions. If 

you prefer to engage in some testing of 

your own, do ask us for a test oven. 

There is a not inconsiderable chance 

that new doors will open for you. Obviously, the 

considerations 

enumerated 

above as 

determinants in 

the choice of 

your machine 

will prove 

worthless and 

superfluous if 

your product 

fails to please 

the consumer.  ABOUT 

Infrabaker International is 

specialised in the develop-

ment and production of 

infrared applications for 

the food processing 

industry. 
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