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Drying of coatings plays an important role in the production of many high-quality products. 

Dissolved coating components are applied on a substrate and subsequently dried. As examples foils for 
LCD-flat panels as well as photo and varnish films or transdermal patches can be listed. Drying often 
determines capacity and quality aspects of the coating process. 

In order to design such processes, model calculations and simulations are necessary. The model 
approaches which have to be used to simulate a complex drying process are briefly shown in Figure 1. 
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Figure 1: Simulation model to predict the drying process of thin polymeric coatings in technical dryers. 
 

Based on this general model, the simulation software NuSFiD- has recently been developed to 
simulate technical drying processes in a modular concept. A complex apparatus is divided in as many 
zones as necessary where different drying and boundary conditions are existent. Heat and mass transfer 
balances in each zone provide the gas phase and liquid phase properties, i.e. temperature and moisture of 
the drying air and the coating, at each position in the dryer. The different steps to simulate a drying 
process in a technical belt dryer as an example are shown in the following scheme (Figure 2). 
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Figure 2: Principle steps to simulate complex technical drying processes modular and systematically 

with the simulation software NuSFiD©, developed at the University of Karlsruhe. Contact 
persons: scharfer@tvt.uka.de and schabel@tvt.uka.de 

 
The program is especially designed to calculate drying processes in industrial applications. It is 

built up modularly and therefore very flexible for different types of mass transport simulations. The 
simultaneous solution of coupled partial differential equations to describe heat and mass transfer in 
polymeric systems is performed by special NAG FORTRAN solvers, which are implemented in a 
VISULAL BASIC source code. 

It could be shown, that there is a huge potential for optimizing technical belt dryers by means of 
the simulation software NuSFiD©. By setting up an ideal temperature distribution, a suitable gas phase 
preloading and the best flow rates for adequate outer heat and mass transfer, in some cases it was possible 
to decrease the drying length to less than 50 % from its initial length. 
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