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Background:

Process control and optimization in the industrial operations are essentials to maintain high quality standards, to reduce the energy impact, the raw material’s consumption and the pollution emissions. Nowadays, the production systems in the ceramic industrial plants are controlled locally without being part of global control system that monitors, adjust and optimize in real time the entire production process. This production system has a distinct lack of measurement systems and data acquisition through appropriate control loops allow for advanced control system network. The changing conditions of production, variety of styles and formats manufacturing and many variables to control hinder this type of advanced control.  All this is a technical challenge whose achievement will transform the sector and could be transfer to others industries.


Currently, data from 2012*, in the European Union (EU-27) are produced 1,168 million square meters of ceramic tiles per year (1700 sq.mt.mill considering the rest of Europe), given a cost average production of around 4.5 €/sq.mt**, it is estimated that by implementing this type of system is reduced energy consumption, increased production and quality, being reduced operational cost around 10%**. This would save about € 525 million per year in the EU-27 (€ 765 million per year including the rest of Europe).

Objective:

The main objective of the project is to develop a platform for data acquisition during the manufacturing process to achieve traceability of production in continuous and real-time. This platform will be composed of the existing systems in the production line, a marking system to ensure traceability and product life cycle and embedded systems and sensors needed to collect the necessary parameters of the production process to automate the process stages. The data generated will be transmitted through a communication network to a data center where they will be statistically analyzed and used in the control loops and algorithms designed. 
The specific objectives are:

· To develop and install a closed-loop process control in the spray-drying stage based in the measurement of the moisture content of the product by near infrared measurement or other suitable method.
· To develop and install a closed-loop process control in the press stage by measuring the tile’s moisture content by and IR sensor or other suitable method and measuring the apparent density by X-Ray in continuous.
· To design, develop and install a marking system for ceramic tiles allowing traceability and lifecycle management.

· To design and develop a closed-loop process control in the drying stage.
· To design and develop a closed-loop process control in the firing stage.

· To design and install embedded systems and sensors in the production line to improve process monitoring and process control.

· To design and install a communications network that receives all signals from the manufacturing process regardless of communication protocol.

· To exploit the data obtained in real time in order to increase efficiency, reduce consumptions, increasing the automation and plant safety and create a system with self-learning intelligence based on the data recorded.
· To know the operational costs in real time and sharing them with existing marketing platforms in the enterprise.

Expected results, implementation, lead users and exploitation and dissemination plan:
· Improving real-time measurements of different properties and industrial process variables, as well as monitoring and process control.
· Creating a control model based on all the information obtained from sensors and embedded systems installed on the production line.
· Increase product quality while energy consumption, raw materials and emissions are reduced by increasing the overall efficiency of the process.
· Creation of highly skilled technical jobs in the EU-27.

· To get a know-how in integrated process control easily transferable to other industries of the member states increasing the competitiveness of companies.

The lead users will be ceramic manufacturing industries, building materials industries, refractory manufacturers, advanced ceramic manufacturers and, in general, other European industries where know-how obtained could be transferred.
The results will be disseminated in the major European channels related to the topic through articles and conferences.
Phases of the work:

1) Project Management.
2) Analysis and specification of system requirements to the management process

3) Construction and installation of the management system

4) Design, development and installation of control systems in all process stages.

5) Design of control loops and algorithms

6) Validation of closed-loop process control. 

7) Analysis and treatment of data

8) Evaluation of the management system
9) Resource optimization

10) Exploitation and dissemination
Possible partners outline:
	Nº
	Partner name
	Type
	Partner short name
	Country

	1
	Instituto de Tecnología Cerámica (AICE-ITC)
	Research Organisation
	ITC
	Spain

	2
	
	Ceramic tiles company
	
	Spain

	3
	
	Research Organisation
	
	

	4
	
	Machinery manufacturer
	
	

	5
	
	Technology manufacturer
	
	

	6
	
	Building materials company
	
	

	7
	
	Refractory company
	
	

	8
	
	Advanced ceramic company
	
	

	
	
	
	
	


Duration: 24-36 months
*  Ceramic World Review n.103/2013

** Project: IMIDIC/2010/79. Re-think: Development of a new process and product for ceramic industry. IMPIVA

