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Notazione 

bolo  Sim Descrizione Unità
Lettere latine 
A costante Eq.3.1-1 W/m2K3.5

b semispessore del 
campione m 

Bi adimensionale numero di Biot 
C1 -7 costante Eq. 3.1 adimensionale 
Cp  J/KgK calore specifico

D diametro del 
campione m 

E campo elettrico V/m=N/C 
f frequenza Hz 

g accelerazione di 
gravità m /s 2

Gr numero di Grashof dimensionale a

h coeffic
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 termico /m2K o W
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funzione di B
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J1 
l 
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adimensionale 
funzione di Besse

k conducibilità termica W/mK 
Nu numero di Nusselt adimensionale 
Pr numero di Prandtl adimensionale 
r coordinata radiale m 
R raggio del campione m 
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S superficie di scambio 
termico m2 

T temperatura °C, K 
t tempo s 

z coordinata 
rettangolare m 

Lettere greche 
α soluzione Eq. 3.2-10  adimensionale 
αT diffusività termica m2/s 
β soluzione Eq. 3.2-23  adimensionale 
ε permettività elettrica F/m 
ε’ costante dielettrica F/m 
ε’’ fattore di perdita F/m 

ε0 
permettività elettrica 
dal vuoto F/m 

η coordinata radiale 
adimensionale adimensionale 

θ temperatura 
adimensionale adimensionale 

ξ adimensionale adimensionale spessore 

ρ densità Kg/m3 

τ tempo adimensionale adimensionale 
ω frequenza angolare rad/s 
Pedici 
amb ambiente  
a aria  
w acqua  
ext esterno  
s slab infinita  
f film  
c cilindro infinito  
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Blanching Processes of Fruit: Experiments and Modeling 
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Blanching of foodstuffs is a thermal treatment, mainly applied in vegetable and fruit 
processing, with the primary goal of the inactivation of the enzymes responsible for 
color, flavor and textural changes. It is commonly required before different 
subsequent processing steps such as freezing, drying, or canning. Further benefits of 
blanching process can be a moderate reduction of the microbial load, a cleansing of 
the product, and an enhancement of the bioavailability of some food constituents. 
The key processing variables for blanching are temperature and treatment-time, 
parameters that are strongly linked to the food matrix properties (density, specific 
heat, thermal conductivity). Two needs arise: 
- to get the desired temperature as soon as possible (to minimize the thermal damage 
of the sample), 
- to get an homogeneous heating of the sample (to avoid untreated and overheated 
zones). 
The blanching carried out applying microwave heating seems to respond to both the 
requirements. Furthermore, to correctly develop the blanching treatments, a 
mathematical description of the process is highly desirable. 
In this work, banana samples of defined geometry are subjected to blanching 
processes – conventional and microwave assisted – while the temperature histories 
are carefully monitored and recorded.  
The blanching processes are performed by samples immersion in boiling water 
(conventional procedure) or by samples irradiation (microwave treatment) in a 
controlled oven for a limited time (the “blanching” phase), followed by immersion 
of the blanched samples in an ice bath (the “quenching” phase).  
Both phases are modeled by writing the heat balance within the sample. Results 
confirm that the conventional blanching causes a moderate heating of the sample, in 
presence of remarkable thermal gradients, whereas the microwave process is faster 
than the conventional one and the sample heating is much more homogeneous. 
 
Key-words: blanching, thermal effects, fruit process modeling. 
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