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The current range of products referred to as pasta is relatively vast, even if these products vary widely in terms of shape, colour, composition, storage requirements and use, etc. All share a basic technology however, which consists in the preparation of a dough obtained through the mixing of a flour with a liquid which is then processed to obtain the required dimensions and final shape of the product.
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Pasta production technology has made enormous progress since the 50s, and further accelerated its pace of development in the pasta few decades through the stimulus provided by a more precise and complete scientific awareness of the product and the success of new models of consumption.
The diffusion of pasta throughout the world and the popularity of both the traditional product and non-conventional products has provided and ulterior and tangible impulse to the development of production technologies and techniques.
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A characteristic common to all pasta is the initial preparation of dough that can be extruded or drawn to obtain the desired shapes. The components of the dough are normally semolina (from durum wheat or flour from soft) and water, or semolina , water and eggs. The only components that are always present, because they are indispensable, are semolina and water. All the other ingredients added, from eggs to squid ink, are just optional ingredients that can be of greater or lesser importance and/or add character.
Water is not an ingredient in dry pasta given that it is used to shape the dough and then removed during the drying process.
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Since we are speaking about pasta is more correct to refer the diagram to semolina milling, even if it would be appropriate for every kind of wheat.

Let’s highlight some phases:

- CLEANING: In modern mills cleaning is carried out with a dry method, using specialized systems. Cleaning removes large impurities as well as for the smaller.

Cleaning is followed by a filth test, i.e. checking for the presence of residual dirt, which is of fundamental importance to the final characteristics of the product as regards ashes and the presence of microorganisms.

- GRINDING: Can be preceded by conditioning operations (temperature and humidity of the grain before passing through the rolling mill). The correct amount of superficial humidity of the grains favors the first breaking phase of these.

Grinding must be an accurate process, damage to the starches of the grains can occur, exposing them to enzymatic activity that causes the formation of reducing sugars that, in turn, are very harmful to the pasta.

THE SPREADER)

This unit's function is to take the pasta curtain coming out of the die, to cut it of the right length and to place it on the stick that will bring the pasta curtain through the whole production line.

THE PRE-DRYER)

Out of the die, pasta has about 30% moisture.   Its surface has therefore the tendency to stick to anything it may come in contact with (the stick and the other close pasta strings).

In order to avoid this, pasta is exposed to hot and humid air ventilation already at the stick loading stage;   in fact this ventilation causes a first reduction in the surface moisture, enough to avoid stickiness.   But it's during the real pre-drying stage that the product inside moisture is dramatically reduced to the 17-18%.   

This stage is characterized by the following technological situations:

1. The product is heated to such temperature as to cause quick evaporation of the inside water excess; 

2. Pasta is kept at such room conditions (temperature and Relative Humidity) as to cause quick migration of the water particles from the inside to the outside of the product; 

3. It has to be avoided surface pasta drying and the consequent closing of the interstices through which the remaining water can reach the surface by capillarity and evaporate. If this happens, the inevitably generated tensions would cause, even after some time, fissurations and breakings such as to more or less heavily damage the product.

THE DRYER)

During the drying phase, the pasta moisture reduces gradually to a steady final value (usually not higher than 12.5%).

As the pasta moisture reduces, it is important that the water particles left can be redistributed evenly inside, so as to have an even migration of the particles towards the surface and, once the moisture final rate has been achieved, to keep this steady.  

From the technological point of view, the drying differs from the pre-drying phase for a more gradual moisture reduction and, particularly for the alternation of water particles evaporation and their even distribution inside the product. This technique allows the dry product not to have inside unbalanced areas with regard to the water particles left.

During the two phases (water extraction by evaporation and water particle redistribution) the thermo-hygrometric conditions of the dryer are different. It follows that inside this unit there are separate areas, each with its own specific climate. The thermo-hygrometric variations between areas are guaranteed by technical-constructive devices that may differ for every manufacturer, but that are generally based on the ventilation flow control and on the flow humidity rate control. This allows to have climatically different areas even without real physical partitions inside the dryer, partitions that would complicate the loaded stick course.

WEIGHING AND FILLING)

The choice of a system for dry product filling is influenced by various factors such as the product cost, the weight precision, the kind of pack, the required speed of production, the system re-adjustment flexibility and the kind of products to be packaged.

When a filling system is selected, some elements have to be taken into consideration. The main goal is to obtain packages that contain not more and not less than the stated weight, and it is therefore essential to use a properly accurate system. The production speed is measured in number of packages per minute and, besides precision, it is the second important factor to be considered.

- Filling systems can be: 
Manual or semi-automatic; Alternate automatic; Continuous automatic. 

In a manual or semi-automatic system, it is the operator that puts the pack under the filling point and, by pressing a switch, makes the filling start.

In an alternative automatic system the pack moves along to the filling point and here it stops until is filled up. When full, the pack moves further and the following empty pack takes its place.

Alternate systems work at a speed ranging from 30 to a maximum of 150 packs per minute. The speed varies according to the pack dimension, the kind of product, the required weight and the precision.

The continuous systems can work at a speed up to 500 packs per minute. In these units the packs are located on a rotating device and filled up; they are continually moving under the device which distributes the product on the fly.

- The filling systems generally used in dry pasta packaging are: 
Volumetric filling system; Net weight filling system.  

· In the volumetric filling systems, the product quantity to be put in the pack is measured by volume and not by weight. In order to have portions of the same weight, the product density must be uniform. The operating system of a volumetric doser consists in filling a pre-measured cavity with the product and then empty it into the pack; the cavity can hold the total weight to be determined or a fraction of it. Bucket or screw dosers are the most common volumetric systems and offer many advantages: they are relatively cheap, have high production speed and, with certain kinds of products, good accuracy in weight can be achieved (+/- 1%).

· In the net weight filling system, the product is weighed before being put into the pack. The feeding system drives the product to a loading hopper which is placed above an electronic weighing machine with the pre-fixed weight set. When the set value is reached, the weighing machine sends an input that stops the product flow.

In order to ensure higher precision in weight, the feeding is divided into rough and refining; this means, for instance, that 90% of the weight is quickly fed and then slowly completed.
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