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Time evolution of the moisture content
of a bed of grape skin wastes.
Experimental system: = 36º; Do= 0.03
m, M= 100 g, dS = 4.78 mm, initial
moisture content 86.5 wt % (d.b.), u=
1.02 ums; T= 105 ºC.

Conical spouted bed dryer with
grape skin wastes in the spouted
bed regime

 Wastes of grape skin
Density of wet and dry wastes of grape skin, s = 1050 kg/m3 and 870
kg/m3
Mean Sauter diameter, dS =3-7 mm

(a)
(b)
Particles of grape skin. (a) wet; (b) dry
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spout collapses at minimum
spouting velocity.
Evolution of pressure drop with air
for beds of grape skins. = 36º,
 Bed pressure drop of beds of velocity
Do= 0.04 m
grape skins shows a pronounced
hysteresis.
 Drying
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Experimental equipment with the conical
spouted bed reactor
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 Spouted bed regime in beds of
grape skins in conical spouted
bed reactor is determined when
pressure drop fluctuations have
standard deviation lower than
10 Pa [13].

X (kg water/kg grape skins wastes %

 Biomass is the fourth most used renewable energy source, which
already supplies 14% of the world’s primary energy consumption, and
about 5% of the primary energy used in the United States in 2016 [1].
Vineyard (Vitis vinifera) processing, with a world extension of
cultivated lands of 7.5 million Ha in 2016, with a global grape
production of almost 76 million tons in 2016 and worldwide wine
production of 241 million of hl (Wine Institute, 2017), generates a large
amount of wastes suitable for valorization. The main organic wastes of
the wine sector are pomace constituted by skins and scrapes, obtained
after the extraction of the grape juice (Barcia et al., 2014); lees (PérezSerradilla et al., 2008); and vinasse.
 One alternative to exploit these wastes is thermal treatment for energy
valorization by means of an appropriate technology. The exploitation of
a renewable energy source as biomass by spouted beds clean
technology is a sustainable alternative. This technology has been
successfully applied in a conical geometry for exploitation of
agroforestal biomass wastes and industrial sludge by drying (San José
et al., 2010a, 2010b, 2013a) and by combustion (San José et al., 2013b,
2014a, 2014b, 2018).
 In this paper, a conical spouted bed combustor has been used for
thermal exploitation of wine sector wastes by combustion. The
performance of a conical spouted bed for drying of beds consisting of
grape skins and scrapes in the spouted bed regime. Likewise, drying of
skins and scrapes has been carried out in a conical spouted bed
combustor at 105 ºC to improve the thermal treatment.

Results

 During the drying process, the
moisture content of a bed
consisting of grape skin wastes
decreases with the time from
the initial moisture to the
equilibrium moisture content.
 The decrease in the moisture
content is more pronounced at
the beginning of the drying.
 At the end of the drying, the
variation of grape skins
moisture content with the time
is almost asymptotic until the
equilibrium moisture content is
attained.
 Drying time necessary to obtain
equilibrium moisture content at
105 ºC is 400 minutes.
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