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Abstract. Following the processing of the grapes to obtain the finished product, a series of by-products and 

waste can be recovered (bunch, pomace, tartar, etc.), and through their processing, good protection of the 

environment is also ensured. An increasingly interesting and up-to-date segment is the study and capitalization 

of wine by-products, due to the fact that the wine by-products (pomace, grape seeds) have a complex 

biochemical composition, being noted for their content in mineral elements, fibre, vitamin C and phenolic 

compounds (tannins, phenolic acids, anthocyanins and resveratrol).The complex capitalization of wine by-

products is determined by their high weight (between 18-20 % of the quantity of grapes processed, and the by-

product with the highest weight is pomace), also of the substances they contain, being useful to different 

industries (food, cosmetic, pharmaceutical, etc.). The paper presents an analysis of representative technologies 

for the superior capitalisation of the wine by-products and of the technical equipment underlying them, together 

with some relevant theoretical aspects regarding the separation process of grape seeds that were the basis for 

design and realization of the technical equipment for separating grape seeds from pomace ESSS. This equipment 

performs the separation of the fractions by combining the principle of separation on flat sieves with oscillatory 

movement by thickness, with the separation in air flows according to the floating velocity of the fractions, 

ensuring a high purity of grape seeds for further processing. Also, in the feeding process the material is subjected 

to a process of crushing and decompaction thus substantially facilitating the separation of grape seeds from 

pomace. At the end of the paper, the advantages of using the innovative technology for the recovery of by-

products from viticulture and the technical equipment for separating grape seeds from pomace ESSS are 

presented.  
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Introduction 

After each technological operation during winemaking from grapes or wine conditioning, by-

products result with physical-chemical properties varying according to numerous ecological, 

technological and biological factors [1]. 

In literature, wine by-products are represented by the extracts from the material obtained after 

grape processing (known as the “pomace”), which can no longer be used in that processing process. 

Pomace represents all the vegetable parts of the grapes used to obtain the must or wine through the 

pressing process, such as: bunches, skins and seeds, depending on the grape variety. It can be 

unfermented (fresh) or at different stages of alcoholic fermentation. 

At the same time, due to the increasing attention to sustainable agricultural and consumer demand 

for the use of natural over synthetic compounds, there is great interest in the utilization of grape by-

products as food additives, nutraceuticals, ingredients of functional foods/dietary supplements, 

medical remedies, fertilizers, animal feed, antimicrobial components, cosmetics and as biomass for 

biofuels [2; 3]. Research carried out both internally and externally showed that grape seeds contain, 

mainly, phenolic compounds, and due to their antioxidant capacity, grape seeds have anti-allergic, 

anti-inflammatory, anti-carcinogenic, immune-boosting action and beneficial effects in cardiovascular 

diseases [3; 4]. Therefore, the correct management of the by-products from wine industry has a 

significant impact both on the environment and from economic point of view due to the multiple 

possibilities of use. 

The trend of superior capitalization of wine by-products has led to the development of various 

separation methods that use complex equipment, which includes in their components systems for pre-

preparation of the seed mixture before the actual separation [5-8]. 

The paper presents some theoretical aspects regarding the grape seed separation process based on 

combine principle, in analogy to those used to separate cereal seeds, using oscillating sieves and an air 

cleaning system, which led to the elaboration of an innovative technology for the recovery of by-
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products from viticulture, which main component is the technical equipment for separating grape 

seeds from pomace ESSS designed and realized as an experimental model at INMA Bucharest. 

Materials and methods 

Rational processing of the by-products resulted from the wine industry using modern technologies 

with ecological measures to protect the environmental factors offers the possibility to obtain added-

value products. 

A better knowledge of grape pomace composition enables to evaluate the importance of the raw 

material variability on the final application [4]. Thus, one of the current challenges is the 

reclassification of such waste as by-product that can be reprocessed, aiming to reduce the negative 

impacts on the environment, as well as to obtain high added value materials.  

Solid waste from pomace consists of: skins (55-65 %), seeds (18-25 %) and liquid residues (must 

or wine). 

The method of capitalizing of the grape pomace presented in Fig. 1 mainly aims at separating the 

grape seeds from the grape skin and other plant parts. Before the pomace is separated, it must be 

decompacted in order to make the separation process more efficient. In this technology transport and 

feedstock equipment are also provided. 

 

Fig. 1. Operational flow diagram of grape pomace capitalization method 

In order to perform the separation operation, it is recommended to use equipment that operates on 

the principle of separation according to the aerodynamic properties, being generated an air flow in the 

opposite direction of the material displacement to direct the skins through an outlet towards the 

milling operation performed by a hammer mill that crushes them; then they are stored in bunkers, from 

where they can be unloaded in the trailer of the loading machines [5; 6; 9]. On the other hand, the 

grape seeds that were separated will be picked up by a conveyor and placed in a drying room, to be 

brought to a humidity that will not exceed 12 %. The storage of these seeds is recommended to be 

made for short periods of time, if it is not possible for the milling and oil extraction operations to be 

carried out immediately. The pomace mixture is biphasic (solid material with high humidity), and it is 

composed of seeds and skins that are initially compact, because this material is obtained after the 

pressing process. The separation process can be compared with washed cereal separation process – the 

first separation operation and by size – the second separation operation. 

In order to carry out the process of aerodynamic separation of a mixture of solid particles, 

respectively seeds and skins, it is necessary to consider a number of factors that have a major impact 

on the way it takes place, among which we mention: 

• properties of solid particles subject to aerodynamic separation; 

• airflow properties, respectively the airflow direction and the flow regime; 

• the way the biphasic mixture gas-solid (G-S) is made. 
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The resistance of the seed mass layer to the passage of air or gas is a property of particular interest 

for the processes of aeration, gassing, drying, etc. [10], and the total resistance of the granular material 

layer to the passage of air or gas is calculated with equation (1),  

  n
WhAR ⋅⋅= , (mm H2O) (1) 

where  h -thickness of the material layer, m;  

 W – conventional velocity of air or gas relative to the entire section of the seed  

 layer, m·s
-1

;  

 A, n – coefficients determined experimentally according to the characteristics of the 

 seeds. 

In the case of machines that use as a separation principle the separation according to the 

aerodynamic properties, the floating velocities of seeds and impurities and also the aerodynamic 

coefficient, respectively, must be considered [11]:  
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where vp – floating velocity, m·s
-1

; 

 ρp – specific mass of the particle (ideal case of spherical seed), kg·m
-3

; 

 d – particle diameter, m; 

 k – aerodynamic drag coefficient (depends on the state of the particle surface). 

Knowing the floating properties of the particles of a mixture having as main component seeds in 

air flows gives important indications for the correct choice and adjustment of the air flow velocity for 

the calculation and design of the pneumatic systems intended for seed mixture separation. 

Results and discussion 

The innovative technology for the recovery of by-products from viticulture elaborated by INMA 

is given in Fig. 2 and is based on a complex process of pomace processing realized by pieces of 

technical equipment arranged in a logical order to ensure a technological flow within which three main 

phases are distinguished: 

• phase I – coarse separation of the non-homogeneous mixture components; 

• phase II – obtaining the dry mass; 

• phase III – fine separation of the non-homogeneous mixture components. 

All these phases can be interconnected by inter-phase transport operations of the by-products that 

will be monitored through a command and control unit – CCU. 

 

Fig. 2. Technology for processing the wine by-products in order to separate the grape seeds 
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Following pomace processing within this technological flow finished products are obtained, 

respectively grape seeds, skins and stalks, which can subsequently be used to obtain new products 

with applications in the food, cosmetic and pharmaceutical industry. 

Within this technology, the technical equipment for separating grape seeds from pomace – ESSS 

was developed, equipment with which the separation of grape seeds from unfermented pomaceis 

carried out, which has previously been brought to a humidity of 12-15 % by drying with special 

equipment. The separation of the fractions is done by combining the principle of separation on flat 

sieves with oscillatory movement by thickness, with the separation in air flows according to the 

floating velocity of the fractions [10]. 

 

lateral view     longitudinal section 

Fig. 3. Constructive scheme of the technical equipment for separating grape seeds from pomace 

ESSS: 1 – support frame; 2 – lower frame; 3 – higher frame; 4 – aspiration chamber; 5 – brush support 

1; 6 – brush support 2; 7 – aspiration channel; 8 – eccentric shaft; 9 – pallet shaft; 10 – feed system;  

11 – electric motor; 12 – fan 

Fig. 3 shows the constructive scheme of the experimental model ESS. The feed system (pos. 10) 

is mounted at the entrance of the product to be processed (dried pomace), having the role of 

decompacting and overturning it, in order to crush and remove the grape seeds remaining stuck in the 

grape skins. The aspiration chamber (pos. 4) is provided with channels for aspirating light impurities 

and dust both at the entry of the raw product into the machine and at the evacuation of the cleaned 

finished product. Also, it is provided inside with 3 flaps for adjusting the working parameters of the air 

flows generated by the fan, with a flap to standardize the product flow across the working width at the 

exit of the chamber and with four sight glasses that allow monitoring the impurities separation process. 

The raw material feed system and the aspiration fan are mounted on the aspiration chamber. 

Technical and functional characteristics of the ESSS: 

• working capacity: 500-600 kg·h
-1

; 

• installed power: 7.5 kW; 

• sieves’ working width: 600 mm; 

• overall dimensions LxDxH: 2750x1400x2700 mm. 

The working process of the equipment for separating grape seeds from pomace – ESSS is shown 

in Fig. 4. 

The product to be processed (the mixture of dried pomace) falls on a system of inclined planes, 

where the aspiration of light impurities (dust and very small skins) takes place. After that, the raw 

material is separated by means of oscillating sieves. The evacuation of the air used in the separation 

process is done by a fan (position 9) that can be connected to a supercyclone. The sieves are equipped 

with brush cleaning systems (position 12), which are mounted on mobile trolleys. The brush supports 
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receive the forward and backward movement from the main drive by means of an eccentric wheel and 

some levers and joints, as it is shown in Fig. 5. 

 

Fig. 4. ESSS working scheme: A – raw material feed; B – cleaned product (grape seeds); C – small 

impurities; D – coarse impurities; E – large plus material (skins) F – light impurities; G – dust;  

1 – feed system; 2 – frame; 3 – aspiration chamber; 4 – aspiration channel; 5 – lock; 6 – higher frame; 

7 – eccentric shaft; 8 – lower frame; 9 – aspiration fan; 10 – sieve 1; 11 – sieve 2;  

12 – brush support 1; 13 – sieve 3; 14 – brush support 2 

 

Fig. 5. Overall drawing of brush support: 1 – frame; 2 – brush;  

3 – roller pulley; 4 – axle II; 5 – ring I; 6 – ring II 

Conclusions 

1. The technical equipment for separating grape seeds from pomace ESSS developed within the 

innovative technology for the recovery of wine by-products elaborated by INMA presents the 

following advantages: 

• the existence of systems for adjusting the air flows designed so as to ensure a finer adjustment 

of their velocity; 

• achieving an advanced decompaction of the pressed pomace by equipping with a system for 

cleaning the active elements in the separation process; 

• ensuring a high degree of the useful fraction final separation having a small percentage of 

secondary components injured in the working process. 

2. The innovative technology is developed to achieve the separation of valuable components from 

the mixture resulting from the winemaking process (seeds, skins, stalks) in a continuous flow and 
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can be adapted to the requirements of the beneficiaries. The application of the new technologies 

will facilitate the most efficient extraction of the fractions from pomace containing specific active 

principles. 

3. The beneficiaries of this technology can be: wine companies, economic agents producing organic 

vegetable oils, as well as producers in the phytopharmaceutical industry. 
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