
Microwave Applications for the Food Industry

Description 

Microwaves are a source of electromagnetic energy that generates heat primarily by targeting polar
molecules such as water. The use of microwaves technology in the agri-food industry is generally
associated with cooking processes. However there is a wide range of applications for which they
can be very useful, such as sterilization, thawing, drying or any process involving heat.

The main advantage of the use of microwaves compared to other conventional processes is the
possibility of a volumetric and selective heating, which confers speed and specificity to the process,
preventing the loss of nutrients such as vitamins and minerals. It is a clean process, which does not
generate emissions and entails less use of inputs.

IIAD researchers from the Universitat Politècnica de València have developed multiple studies
analysing the application of microwaves technology to different operations in the food industry. As
a result, they are able to design processes taking into account both the technological aspects of
food (physical-chemical quality, sensory quality, security, etc.) and the efficiency and effectiveness
aspects (sustainability, use of resources, implementation and maintenance cots, etc.).

Our challenges and research works goes beyond traditional use of this technology. For instance, in
collaboration with the University Institute of Information and Communication Technologies (ITACA)
from UPV, we investigate the application of solid state microwave emission systems as an
alternative to conventional one, the use of advanced materials that improve the efficiency of the
production and distribution of heat energy, or mixed heating systems (such as conduction and
irradiation).

Microwaves technology, beyond cooking, can be applied in a wide spectrum of industrial improving the
processes efficiency in terms of cost, quality and sustainability. Researchers of the Institute for Food
Engineering for Development (IIAD) at the Universitat Politècnica de València are able, after a preliminary
analysis, to design and develop processes that represent a competitive advantage in the use of this
technology.

Application 
Examples

- Heating of all types of 
medium to high 
humidity products.

- Defrosting time 
reduction.

- Ultrafast drying 
processes without 
surface crusting.

- Reduction of water 
consumption in 
pasteurization of juices, 
milk, sauces.

- Sterilization of spices 
and aromatic herbs.

- Increased porosity for 
the development of 
new extrudates.

- Extraction processes 
improvement.

Advantages

 Volumetric and selective heating.

 Versatility. Adaptable technology to different 
industrial needs. Compatible with other 
technologies.

 Clean method (it does not generate emissions) 
entailing energy savings between  25% and 75%.

 Heating time reduction assuring the final food 
product quality.

 Easy equipment maintenance.

 Custom oriented equipment design.

Technology 
Offer

Contact

Email: iiad@upv.es

Direction:
Research Institute of 
Food Engineering for 
Development (IIAD)
Universitat Politècnica
de València
Camino de Vera s/n
8E Building, block F 
(purple cube), 3rd floor
46022 – Valencia, Spain

Web: www.iiad.upv.es
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