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Abstract 

The aim of this thesis is the development of a descriptive model of the 

industrial drying process of granular solids, a unit operation that is a 

fundamental step in wet granulation. In particular, the studied dryer is 

a cross-flow, in which a stream of hot gases hits the bed of solids 

perpendicularly, exchanging heat by convection. A macroscopic 

Input-Output approach was chosen, thus reconciling the use of a 

simplified modeling structure with the description of the main 

physical phenomena, in order to develop algorithms that are easy to 

execute and, at the same time, useful for plant management. The 

model consists of two basic parts: the burner, dedicated to the 

production of  hot gases; the actual dryer, in which the wet solids are 

dried. In the first part, the burner was modeled using material and 

energy balances, and it allowed to estimate the flow rate of air sent to 

the dryer, based on experimental methane consumption; in fact, this 

data was not known by the company, which could vary it, but was not 

aware of its absolute value. In the second part of the model, 

concerning the dryer, once again through material and energy 

balances, it was possible to describe the output currents once the input 

ones were known. For this purpose, the modeling parameters, such as 

material and energy transport coefficients (in which geometrical 

parameters are also incorporated), equilibrium relationship and heat 

losses, have been optimized by comparing them with experimental 

data. The heat losses are caused by the non-adiabatic nature of the 

dryer, but they had never been considered by the company; despite 

they represented a fundamental term. The values of these parameters 

were not constant for each production set analyzed, and therefore their 

variation was related to the physical variables entering the dryer: 

temperature and gas flow rate, described by a 3D fitting plane. The 

use of these generalized parameters has still allowed a good 

description of the process, thanks to the comparison of the model 
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results with the experimental data. Moreover, through the comparison 

with new experimental data sets, the model showed a good predictive 

characteristic. 
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