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ABSTRACT

A system which monitors and controls wine fermentation parameters online was designed.

Particularly, wine fermentation has been of major concern since quality and productivity have

been low due.to less emphasis on the. technology for the control of the broth parameters online.

The wine fermentation parameters that this project focused OIl are; temperature, pli, dissolved

oxygen and alcohol content ..

.The system was modeled in the workshop using wood and wires to simplify understanding: of
the software designed system. The design .of the system was accomplished using proteus

software environment, and embedded C language for coding and simulating. The design has the

rnicrocontroller to receive. readings input from sensors inserted in flow-cell filled with wine, and

processes the data acquired, .then sends the output to be displayed on the LCD screen. The

simulation portrays the physical working of the system hardware when implemented.

The result of the designed system shows that. the temperature, pH, dissolved oxygen and alcohol

content ate. monitored from the LCD screen; temperature and dissolved. oxygen are. controlled

i.e. instantaneous adjustments are performed online for any deviation of the optimum ranges of

the parameters.

A real time, .closed loop control system for monitoring and controlling wine fermentation

parameters was successfully modeled, designed, and simulated. The system is best suited for

commercial Wine production, and With.this, wine of standard quality are expected .
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ACRONYMS

T A - Total acidity

.PPO - Polyphenol-oxidase

.MLF - Malolactic fermentation

A.AB - Acetic acidbacteria

i e - that is to say
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CHAPTER I

r.e INTRODUCTION

l.iBackground

The primary objective .of industrial fermentationresearch and development is the establishment

of economically viable, process through increasing product yields and reduced operating costs.

Historically the .mosr important means of achieving this has been by strain improvement; using a
variety of techniques, by growth medium development and improvement in nutrientfeeding, In

recent years: however, tremendous progress has been' made in the measurement.ofbiotechnical

parameters, big processing instrumentation and ·Qi'QPro~ess.modeling and control,

'industrial fermentation research has led to innovation of online control of fermentation,

parameters to replace the traditional offline sampling laboratory analysis. Online regulation is

usually restricted to the maintenance of a small number of environmental' conditions, such as,

broth temperature" pH and dissolved oxygen levels. 'Tilis is' achieved through the. manipulation of.

fermenter heating and cooling, 'acid/alkali addition, and aeration rate (stirrer 'speed),

respectively/G. A. Montague, 1989)

Wine fermentation has been of major concern 'since, quality and productivity'have been

compromised due to sophisticated technology for the control of the broth parameters online.

Wineis an alcoholic beverage made from.fermentation of grapes and other 'fruits! Fermentation

in wine is the process-whereby yeast converts: sugar into carbon dioxide and ethylalcohol

(ethanol) and.in the process energy is released inform' of heat, There are, three 'stages of

fermentation (Shawna Linehan, 2011)

Plimary or aerobic (with air) fermentation

Duling the primary fermentation of Wine, glucose and fructose are, converted to alcohol

(ethanol) by the action' of .yeast. Carbon, dioxide is also produced andIeaves the solution in

gaseous 'form; while the' alcoholis retained in the mix.

The by-products of-primary fermentation are aromas, flavors, and heat. :Thls stage generally

.lasts for about a week and is a. critical stage for yeast. reproduction. On average, 70% of

1
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