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ABSTRACT

The Objective of this study is to address critical
needfor automation in the domestic food process
sector and to study its impact. Tlsidy investigate
the challenges arising out due ttee dependeni of
the modern human for processingfood. Throug|
the medium of this study a pressing need the
developmentof an automatic cooking machine
proposed. Thempact of the development of tt
product has also been profoundigcusse

The advantages offered by the distributed col
system(DCS) so far enjoyed by large, contint

For example, in today’sompetitivemarket, it is not
uncommon for manufacturersto change the
processing conditions or formulaticto provide a
‘new and improved’ version of theiown existing
products. This requires a control systwith which
the chemist or process engineer can eimodify the
recipe. Toremain competitive, the industryust build
in manufacturing flexibility, allowing for greatel
product diversity and manufacturing yield, bett
guality control to satisfy customer requirements
tighter materialflow control to contain product co:
Automating plant operations is one ole ways the

process plants are now availabbesmal users and to industry canrespond to these challenges (see Fi

batch processing industries. Examples of [
applications in théood industry are describe
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l. INTRODUCTION

Automating the food processing industry is becot
Critical in today’'s rapidly changing environme
Several factors are pushing the industry towusing
automation which may range from simple contrdo
highly sophisticated cordls using advancesensors
capable of measuring intangible properties st
asflavor, taste, smell, etc.

These factors include:

1. Increasing competition fronglobalization anc
mergers,

2. The consumer demaridr higher quality good

3. Higher emphasis ocleanliness and hygietr

4. Safety factors and the higiosts of insurance ar
compensation, and

5. Flexibility in manufacturing for more diversifi
Product lines.

l).Because of these new requirem.
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Fig: 1, Food and Consumer design

. PROCESSING OF FOOD

Food Processing is a technique to convert
ingredients into consumable food form (by tt
modern human). It typicallynvolves operations and
activities such asmincing, maceratir, boiling,
emulsification, pickling, canning, etc. Presentlye
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processing of food mainly takes plaat two major
processing stages i.e. at the industry andthe
domestic level. Thagricultural produce provides t|
basic raw ingredientthat undergo processing in t
subsequent levels as shown in Fig. 2.

Industrial food processing includes the producté
Marketable food (purchased by consumers) fron
Ingredients provided by agricultural produce.
includes avariety of operations such as the additiol
chemical ingredients filtering, packaging, et In
conventional times, the primary rationabehind
industrialprocessing of food was to preserve the f
for a longe duration and ensure its supply round
year. Variougnethods such use of additives, salt, (
storagegtc. were employed to preserve the 1.
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Fig: 2, Stages of food processing
[11.  CONTROL SYSTEMS FOR THE FOOD
INDUSTRY
The level of automation ithe food industry varie
Considerably between companies, as webetween
plants within the same company. Most fo
processing plantsave evolved from small operatio
with a rather conservatiyegradual approach
technological changes In the food indury,
automation began with the application of
programmable controllers arsthgle boar computers
on manufacturing equipment, and veignple control
systems. These deviceparticularly programmab
controllers, were widely acceptéy fooc processors
because they were simple tperate ar maintain.
They were limited in what they couldo: usually
replace relays, timers and counters (Mg, 1988).

Due to increased competition, however, the nee
Production flexibility, frequent changes in tf
manufacturing prcess and small engineering sta
food processorsan benefit from using flexible, eas
configured control and process management sys

Today food processors have a choice of upgra
their programmablelogic controllers (PLCs) c
installing distributedtontrol systems (DCS). They ¢
build upon their existing PLCs (Marien,1988)
achieve fully integratectontrol systems performir
various functions such as process control,
material management, sales order proces
financial management ar reporting. DCS-based
architecture haperformed thes functions for large
continuous processes. TBES with all these benefits
is now available small continuou and batch
operations at a competitive pri The remainder of
this paper describes the distribicontrol system and
its advantages.

IV. DISTRIBUTED CONTROL SYSTEM
(DCS) FOR THE FOOD INDUSTRY
Distributed control systems have evolsignificantly
in the last ten years. From large systems tailore
the need®f continuous industries, such as refine
DCSs can now respond to trequirements of small
batcheriented processes and can address a veof
automation projects. Manelements make up the
subsystems of the DC%igure 2 shows a hardware
configuration of the DCS.
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Fig: 3, Distributed control system

The philosophy of distributed control is to bre
downa large application into smaller subsystems
bring thelevel of control down to the unit level wr
Appropriate to decrease overall system response
This makes it possible to exchandnformation
betweenthe different control units and allowfor
integrateddecision making at the product lineplant
level.
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Fig: 4, Control system hierarchy

The next level of hierarchy, labelleas the tactical
level, improves control by integrating the contiof
independenprocess parameters. For example, i
Product quality is out of specification, then-point
Profiles or the recipe may have to be modifiec-
line. To perform orine modification of set points
recipes, anodel of the process is requi. The model
can be a set of heuristic rules, a mathema
description of the process, or a combination of
two. DCS and other automation systems provid
user programming facility for such intelligent cait
of the process. Fobatch processes, vend are
currently offering preconfiguresboftware modules

Quiality of Food

The nutrient density is typically an indicator the
proportionof nutrients present in a food item and
be selectecas a measure of the quality of food. ~
nutrient contentcomposition changes in food itel
depend upon the particulautrient, the commodity
post-harvest handling, storagend home cookin
conditions [7]. The time between tlarvest and th
final consumption alseignificantly affect the quality
of food.
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Fig: 5, Effect of food processing
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V. BENEFITSOF THE DCS
The distributed control systems provide following
benefits.

Firstly, there are smaller logiceblocks involving
incremental programming atcheckout, together with
easy fault isolation and maintenancA direct
advantage of distributed control is to allothe
software program to be broken down inismaller
logical pieces, independent of system hardwThis
makes system design more efficient and simjto
modify. Software programs enable efficierecipe
management accurate recording and analyziiof
production data, and statistical process aquality
control functions.

Secondly, there is a graceful degradafrom failure.

The distributed nature of the oversystem provides
enough autonomy to the subparts that massive
failure of the system is unlikely. Thisin contrast to
a direct digital control strategy based a single

computer controlling the entire proce

A third benefit is that islands of automaticare

removedvia an integrated system. Tldistributed

control systems enable communication acrcthe

different subunits of the manufacturing proce

providing easy coordination of overall product

rather thanisolated islands of automation based

single controllers.

VI. CHECKLIST FOR AUTOMATION

THE FOOD INDUSTRY

A successful automation strategy hinges

A. Defining a future vision of the company aits

operations.

B. Developing alternative automation scena

C. Defining criteria to evaluate each scenasuch
as: need for production flexibily (multiple
products on a single line, frequentrecipe
changeoverneed for system expandability
meet increasing automatic requirements in the
future; requirementfor open architecture (abilit
to integratewith existing equipment and/with
plant host corputer);ease of operator and engin
interaction with thesystem; availabilit of support
from vendor {raining, applicatio expertise,
maintenance);range of advanced, pro
technologies offered bthe vendor (commitmet
to continuous evolution)

IN
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VIl. CONCLUSIONS 3.
The increase in dependency for processing could
prove to be fatal for the modern human beings
Homosapiens and hence an independent autor
system needto be developed to process the foor
the domestic levelThis in turn shall eliminate t
dependency on processiimglividuals. Mor« research .
needs to be done regarding automadtibthe domestic
level. One has to look beyonddividual automatio g
units and incorporate a holistic approi
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