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2. Executive Summary

2.1 Project objectives

The project ended technically on 31/8/2015 releasing the resources utilized from their engagement and
on 31/12/2015 with regard to the administrative and dissemination side as the data collection for the
final report was an extremely laborious process and overlapped with other research projects that were
drawing to a conclusion.

The main objective of the HPRS (High Pressure Resination System) project was the development and
demonstration of an industrial panel production process to reduce resin usage per unit surface, rather
than in relation to the volume of the wood.

Technical targets:

- To demonstrate the environmental, economic and technical benefits achieved by introducing a new
mechanical technology for nozzles and blender motor, able to distribute the resin particles in a much
more efficient manner with respect to blending technologies currently available on the market.

- To demonstrate the effectiveness and efficiency of the entire production process and quality of final
products with respect to current state-of-the art technology.

Environmental targets:

- To achieve a drastic reduction in resin usage in the panel production industry by demonstrating an EW
panel production line that is capable of saving up to 10 Kg (i.e. 10%) of resin for each m? of panel
produced. The reduction in the amount of resin consumed will also lead to a significant 5% energy saving
in the MDF drying process.

- To demonstrate a relevant reduction in energy consumption in the blending and drying process through
the utilization of an injection system that carries out a preliminary mixing of the wood and resin particles
before the traditional blender comes into operation.

2.2. Key deliverables and outputs

A brief summary of the activities carried out and their outputs may be found below.

Key deliverables
The main deliverables of the HPRS project- annexes are not included in the abridged version of the final
report- are the following:

No. Name of the Deliverable Delivery date = Submitted
with Report

AIA | Equipment, materials and regulations: details on standards, materials 15/11/2013 Inception
and equipment to buy for suppliers for the project demonstration Report
and testing activities.

AIB | Laboratory tests: details on the measurements, specifications and 20/12/2013 Inception
standards that will be conducted on preliminary samples. Report

A2A | Design of the HPRS technology: details on specifications, parameters, 31/03/2014 Final Report
requirements, layout and design of the pre-pilot plant. Detailed ANNEX 1
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descriptions of each subsystem and workflow.

No. Name of the Deliverable Delivery date Submitted

with Report

A2B | Layout of pilot line: report on the different layouts and design in the | 30/04/2014 Final Report
production of PB, MDF and OSB wood panels. Description of the ANNEX 2
mechanical and structural properties.

B1A | Procurement and Pilot Line Report. List of components, subparts, 30/01/2014 Inception
assembly of the pilot plant, cost (Bill of Quantity), functioning, Report and
procurement procedures utilized by IMAL to purchase the Final Report
components. ANNEX 3

B1B . Start-up of the pilot line and parameters specification. Report with 30/06/2014 Final Report
the information regarding the pilot line start up testing and ANNEX 4
optimisation, with related parameters, specifications and indicators.

This establishes the rules and logic for the construction of the pilot
line

BIC  Manual of the pilot line. Its description, its components, functional 30/09/2014 Final Report
characteristics, working parameters and procedures (safety and ANNEX 5
emergency). EU-national regulations to which the plant will comply.

B2A | Prototype and testing: Report indicating levels of performance of | 29/05/2015 Final Report
prototypes and areas for improvement of design. This report will ANNEX 6
include details on the tests carried out on the prototypes.

B2B | Set of Parameters and specifications: defined in the demonstration |  29/05/2015 Final Report
and optimal parameters. Also included environmental indicators ANNEX 7
(studied in Action C1)

B3A | Preliminary results of tests. Results of the first testing campaign 30/11/2014 Final Report
conducted on the first demonstrative manufactured wood panels, ANNEX 8
allowing feedback to be provided on the products.

B3B | Testing and fine tuning: this report will contain all details about the | 29/05/2015 Final Report
testing on wood panel, according to the aforementioned standards. ANNEX 9
Verification of the reaching of the targets and quality of the panels
produced on the pilot line

B3C | Validation: results of all tests will be collected, eventually the 29/05/2015 Final Report
products will be validated according to EU-international standards. ANNEX 10
Feedbacks from stakeholders’ representatives.

B4A  Industrial Validation Report that will include details about tests and 29/05/2015 Final Report
certifications, samples, the manufacturers and suppliers involved in ANNEX 11
the present actions, and their feedback.

In relation to the results, the pilot plant is validated

C1A | Life Cycle Assessment: report on environmental performance of the 31/08/2015 Final Report
final product, the validation according to the ISO standards and ANNEX 12
summary of the environmental indicators
This defines the environmental impacts of the production of PB and
OSB panels.

C2A  Market introduction scenarios report. Delivered in 2 periods, with 2 31/08/2015 Final Report
studies on the market impact at EU-worldwide level. Market studies, ANNEX 13
potential for other market replication, feedbacks from stakeholders.
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No. | Name of the Deliverable Delivery date Submitted
with Report
D1A | Dissemination Plan: this will include details on all dissemination and 30/10/2013 Inception
communication activities to be carried out during the project’s Report
lifetime.
The successful implementation of the Dissemination Plan defined
according to the GA indications.
D1B | LIFE-HPRS project website: details on the design and structure of the . 30/09/2013 Inception
project website. Report
D1C | Brochures, newsletters, final poster: Report before the mid-term and 31/07/2014 Final Report
final workshop. 1 poster and 5 LIFE+ informative panels for the final ANNEX 14
workshop to showcase the activities and the results of the project.
D1D | Mid-term workshop: 1 day mid -term workshop in Italy, followed by a 31/07/2014 Final Report
1 day visit to the prototype plant. ANNEX 15
D1E  After-Life+ Communication Plan: detailed strategy and means to | 31/07/2015 Final Report
conduct an effective dissemination campaign for three years after ANNEX 16
the termination of the project
DI1F | Final demonstrative workshop: report with minutes and proceedings | 29/07/2015 Final Report
of the 1-day final workshop at XILOPANTEC premises, with details ANNEX 17
about participants, topics addressed and presentations, main
outcomes.
D1G | Layman’s report 31/07/2015 Final Report
ANNEX 18
D1H | Publications: at least 8 articles will be published alongside all the | 31/08/2015 Final Report
duration of the project ANNEX 19
E1A | Inception Report: report on viability of the project 28/02/2014 Inception
Report
E1B  Final report on the management activities: it will include all 26/02/2016 Final Report
managerial activities, sessions (preliminary phase, monitoring and
meetings).
E1C  Audit: Audit of financial statements 28/01/2016 Final Report
ANNEX35
E2A | Networking activities: report on the establishment of links and 01/09/2015 Final Report
exchange of information among EU-funded projects and HPRS ANNEX27
partners, strategies and means of communication
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Outputs expected/implemented

1.

Design and realization of a fully functional pilot line, where all energy consumption and safety tests
according to the European and national laws have been successfully performed.

The pilot line has been installed at XILOPAN in compliance with the Italian and European technical
standard requirements and the applicable environmental regulations in Italy.

Manufacturing of 3 batches of 500m3 wood panels prototypes, tested according to the ISO
14040:2006 and 14044:2006 standards.

The production of 500 mc for each type of board had been foreseen in the GA on the pilot line. This
was an incorrect assumption as only PB (particleboard) panels are produced at XILOPAN and the
costs associated to the materials required for the production of three types of panel only covers
approximately 500 mc. In this situation, the costs for the panels and tests on OSB and MDF panels
were shifted to IMAL and the tests were run on other pilot lines set up at some IMAL customer
facilities thus respecting the requirement placed [ref. 16th monthly report dated 16/12/2014].

3. 10% reduction in volatile substances emissions.

The LCA analysis for PB panel (page 28 of Deliverable C1A) demonstrates an indirect reduction due to
the lower quantity of resin utilized of approximately 15% and a reduction in the production of OSB
panel as well (page 8) despite finding a much higher amount of nitrogen dioxide at the plant being
tested than that normally found in similar plants. This will be one of the aspects which will need to be
analysed in the future to improve the sustainability of the work process.

4. 15% Energy consumption reduction in the blending process and 5% in the MDF drying process.

Deliverable B3B highlights a decrease of over 10% - in some cases the decrease has even exceeded
15% - in electrical power, the value varies in relation to the type of panel produced and to the
starting conditions of the plant (see page 19 for MDF panels, page 15 for OSB panels and lastly page
11 for PB panels). It has not been possible to make an accurate measurement of energy savings for
the drying process as the equipment system is incorporated and not divisible by the various phases
of the process.

5. Validation of the pre-pilot line.

In Deliverable B4A, in view of the results of the in-house tests on the new nozzles and those
conducted on part of the pilot line, we proceeded with the validation and construction of the
prototype to be applied on the XILOPAN line.

6.Validation of the prototypes.

In Deliverable B4A, in view of the results of the laboratory tests for the three types of panels, the
properties of which are equivalent to the standard properties and the targets reached, we proceeded
with the validation of the prototype.
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7.Dissemination outputs and deliverables:
a.Dissemination Plan
A preliminary dissemination plan has been drafted and other versions afterwards of Deliverable D1A
which have enabled the HPRS team to disseminate the project and the spirit of the contract in an
optimal manner.

b. 2 public events and a final workshop at XILOPAN premises
The two events below were organised, and namely:
November 2014: ECOMONDO - specific conference;
April 2015: Modena — final conference held over three days.

c. Participation in international fairs and events

The HPRS partners took part in the following major events, further details of which may be found in
section 5.2.2:

May 2013: XYLEXPO

May 2015: LIGNA.

d. The HPRS website
The website was implemented as planned and was amended as requested — request received on 13
May 2014 and updated in relation to the latest developments of the project.

th

e. 8 articles published

The target has been partly reached. Various articles have been published (details may be found in
paragraph 5.2.2), but no scientific articles yet. The consortium tried to publish two articles in
scientific journals in conjunction with the University of Modena and Reggio Emilia (UNIMORE) but the
articles were rejected. After that, a request was made to publish the articles in other technical
journals but the Consortium is still waiting for confirmation.

The research for the publication was made after the Consortium was fully aware that the project
targets had been reached and i.e. towards June 2015.

f. Informative boards

Two on site boards have been designed and placed at all the partners’ head offices: at the CEPRA and
COLOMER offices, at the IMAL premises where the prototype was constructed [ref.1] and tested
without material, and at XILOPAN [ref.2].

g. Layman’s Report (1000 copies).-ANNEX25-
About 1000 copies have been printed and distributed at the dissemination meetings held.

h. Brochures and posters

The HPRS team designed a brochure on the high pressure resination system [ref.3] and designed 3
posters on the project and a final one with the results of the project [ref.4].
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i.After-Life Communication plan

A communication plan has been created to disseminate the project over the next few years as the
HPRS partners believe that there are good economic and environmental reasons for its development
on the global market.

j.Networking with other LIFE or EU funded projects.

Since this is our first LIFE project, the Consortium has tried to contact as many other LIFE project
participants as possible. IMAL, with the assistance of Dr. Mengali, contacted Mr. Marco Scoponi of
APM SRL (LIFE12 ENV/IT/000600) and after a series of meetings at the ECOMONDO conference, a
series of joint tests was conducted with APM and XILOPAN for the experimental utilization of their
resin in the production of particleboard panels [PB].

The experiments did not produce the expected results initially but, to date a potential use has been
noted if some economical aspects are solved first.

8.The administrative issues: the Inception report and the Final report issued, the monthly reports to the
MT prepared and sent.
The reports have been issued and submitted to schedule. The final report, which is to be submitted
within three months from the end of the project as per the GA (31/03/2015) will be submitted by
29/02/2016 and after asking the MT — Dr. Mengali for an initial general opinion.

2.3 Brief summary of the Final Report

A brief summary of the final report will follow below, (written following the template provided on the
LIFE website), and which is divided into the following chapters:

Chapter 3 Introduction

The main objectives and results of the HPRS have been listed: reduction of resin usage (especially the
use of formaldehyde based resin) in panel production that also leads to saving energy during the
resination process and lower emission levels of toxic substances into the environment.

Chapter 4 Administrative part

The Consortium defined the working method and the management and monitoring systems and the
specific deliverable (E00-quality plan) has been prepared. All the HPRS project actions, activities and
tasks have been indicated. They have been implemented according to the GA and respecting the
planning included in the presented Gantt chart. According to the GA and the project organizational
chart, the Project Manager had the overall administrative and technical responsibility and he
monitored the activities and costs on a continuous basis: phone calls, various reports, meetings with
other people from the HPRS team and reported the updated situation to both the partners and the
MT/EC. The withdrawal of the partner Eumabois and the amendment were managed successfully and
without any deviation from the implementation of the project’s activities. The amended partnership
agreement is attached to the present report. The issue of the partner’s withdrawal has been solved
without impacting on the effectiveness of the project implementation. The evaluation of the
management system has to be considered as extremely positive.
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Chapter 5 Technical part

According to the GA the project’s technical activities have been completed and the project closed two
months ahead of schedule.

The Preparatory actions objectives were achieved to schedule. In Action Al (Preliminary action:
collection of information and laboratory tests) the ground for the following activities was prepared:
information regarding target parameters (e.g. resin pressure, viscosity, spring stress tensor, emission
angle, resin flux, resin distribution, etc.), European and national standards and laws were collected,
and preliminary tests were conducted.

With regard to the information reviewed and that received from COLOMER and XILOPAN, the pilot line
has been designed (in action A2 - Design of the pre-pilot line) taking the research activities previously
activated into account and the operational reality of XILOPAN and its existing line.

In the Implementation actions a prototype pilot line has been realized (B1 - Construction of the
prototype pilot line) and tested in IMAL first for the characteristics of the panels produced.

In Actions (B2 — Manufacturing of the prototypes and B3 — Prototypes testing and validation) the pilot
line was constructed so that it could be used to launch a first series, starting from the laboratory data
and the data collected from the XILOPAN line.

During this stage, the technical aspects of the sprayer nozzles and other components were also
analysed thus reducing the cost by over 30% with respect to the initial budget estimates for the
project. At XILOPAN, where the pilot line is has been installed, it was not possible to run tests on OSB
or MDF panels. As a result, since some lines from the pre-series had already been installed at some
IMAL customer facilities, we enquired about the possibility of running tests at their production
facilities. After successfully completing the tests on the pilot plant at XILOPAN and with information on
the new sprayer nozzles, and organizing the tests for each EW panel type (OSB, PB, MDF), to reach
optimal performance, we validated the pre-pilot line (action B4 — Industrial Validation of the pilot
plant and final refinement).

In the Monitoring of the impact of the project actions (C1 - Environment impact assessment of the
novel product towards specified indicators), the environmental and socio-economic investigations, a
full-detailed evaluation of the demonstration has been carried out according to the ISO 14040:2006
and 14044:2006 standards. In view of the difficulties encountered in an attempt to find facilities
where we could run tests on MDF and OSB panels, we preferred to conduct the LCA analysis on the
production processes for OSB and PB panels which are similar, including the MDF panel production
process as well.

In Action C2 (Evaluation of the replication potential of the novel product and market analysis on
impact scenario), from the information received at the various conferences and tradeshows, we
perceived a strong interest in the new system from panel producers as well as from other
stakeholders for environmental reasons. The LIFE-HPRS project partners have conducted market
studies to exploit the full potential of the HPRS innovation on other markets.

The Dissemination and communication action (D1) objectives and expected results have been reached.
The LIFE-HPRS project achievements have been disseminated to specific international organizations
that are references for several stakeholders, the academia, policy makers and the general public. The
Dissemination Plan prepared at the beginning and updated during the project was the sign of a project
that constantly questioned what the best methods of communication would be in relation to the
external conditions and the stakeholders present. Different channels have been used to reach the
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widest audience: website (with an increasing number of visits), fairs and exhibitions, newsletters,
social networks, articles, informative boards, brochures, leaflets, etc. The mid-term workshop and final
conference were organized by the project team and had an important feedback. At the end of the
project, the Layman’s report was prepared and the After-Life+ Communication Plan was elaborated to
outline future dissemination activities. During the networking activities (Action E2), with various
projects, contacts have been made and synergies have been formed which will probably lead to future
developments.

The evaluation of the Project Implementation can be considered positive thanks to the comparison of
the targets with the achieved results and the visibility of the results. The long-term benefits have been
identified and analysed. The project, right from the initial requests received from the customers for
the new plant, has opened up some good opportunities for the partners to boost their own business
or, as in the case of XILOPAN, to reduce unit costs and create less environmental pollution with
respect to the earlier process. To date we have about a dozen plants installed and the experience had
at XILOPAN means that we will be able to look to a brighter future, both in economic terms as well as
for the surrounding environment.

Chapter 6 Comments on the financial report [not included]

The Coordinator has asked all partners to produce an internal financial audit to have a standard which
is the same for all. The sum of the audits, already validated by each partner, will enable the PC to
accelerate the independent audit and hence to have an overall view, both brief as well as detailed of
the project.

This Chapter provides financial information and explanations for the deviations in costs encountered.

A list of deliverables and other annexes is provided in Chapter 7 Annexes.
Chapter 8 contains the Financial report and its annexes.
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3.Introduction

3.1 Background, problem and objectives

The problem with formaldehyde based resins utilized and the quantity per unit of product is an
environmental issue due to the consumption of resources, emission of toxic gases into the air which are
harmful to living things (formaldehyde has been declared as carcinogenic — EC regulation no. 605 dated
5 June 2014, published in no. 167 of the EU official gazette dated 6 June 2014, it has been officially
reclassified as a B1 category carcinogen). Since it is not possible to ban this resin for economic reasons,
the only possibility is to reduce the environmental impact by reducing the amount utilized per unit of
product, without changing the properties of the product produced.

The hypothesis of the project, designed both in the laboratory and through the first phase of the
project, is to adopt the concept of resinated surface rather than kg of material to be resined. The
decrease in resin will lead to a reduction in the amount of power required for the blending phase as well
as in the emission of toxic substances into the environment.

The first step was to conduct in-house tests on the new injectors and then analyse them in technical and
production terms, reducing, in this way, the cost which was initially foreseen in the project for the initial
prototypes. The pilot line was constructed on the basis of the tests and trials carried out and has been
installed at the XILOPAN facility, one of the project partners. The first tests were run at this facility —
production of PB panels — as well as some useful fine tuning to launch the pre-series to be installed in
MDF and OSB panel production facilities.

3.2Expected longer term results

Lower levels of emissions into the air and fewer toxic gases released into the work environment in
addition to lower power requirements per unit of product and reduction in the amount of resin
consumed especially in the case of formaldehyde based resins.

It would be appropriate for the EU to put more effort into protecting the health of European citizens by
intervening on materials which are believed to cause cancerous diseases without having to worry about
the immediate economic aspects, and taking into account instead, the future impact on the new
generations.

The high pressure resination system in the long-term will not only permit the reduction in the amount
of resources consumed but it will also help to reduce the emission of pollutants — formaldehyde — and
hence, to safeguard the environment in Europe as well as the rest of the world.

After the decentralization in the past decades, plants manufacturing wooden semi-products such as
composite panels have become increasingly larger, to reach elevated production capacities (>1.000
m3/day and line). The trend of concentrating the primary processing capacities and manufacturing the
wood based panels will continue for the next years not only in Europe but in North and South America
as well. The forecast that only 6-8 large industrial groups will operate in Europe, concentrating an
overwhelming proportion of the wooden semi-products manufacturing capacity, is supported by the
recent financial crisis. Small and medium-sized producers not involved in this process will only be able
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to survive by specializing in the manufacture of “unprofitable” types and sizes of boards for mega-
groups (Siempelkamp, 2005; Barbu and Van Riet, 2008, Barbu, 2009).

The installed capacity worldwide for the wood based composite panels has risen by more than 25%
between 2000 and 2010, to reach 235 million m3/year. The total number of operational technological
lines all over the world is over 1300, without considering the plywood share. The forecast for the
coming years is furthermore a negative one, indicating a consolidation of the new production capacities
available and closing of lines with different productive capacities depending on the effect of the
financial crisis on the furniture and building industry from one continent and region to the other (WbPI,
2010).

We believe that in a scenario of this kind, at least 50% of the lines could be adapted to accommodate
the new high pressure technology thus generating work for at least 10 years for the Consortium and
above all, reducing resin consumption.

Regarding the environmental aspects the so-called volatile organic compound (VOC) emissions
represent a concern. Urea-formaldehyde resins have traditionally been used in the production of wood-
based panels (mainly particleboard, fibreboard, plywood) and related products for decades
accompanied by a continuous reduction in acceptable levels of formaldehyde emission from wood
panel products. Resins typically contain formaldehyde, which, even if it is not listed in Annex | of
689/2008/EC Regulation (export and import of dangerous chemicals regulation), nor on a priority list for
risk assessment, it is banned from use in certain applications for its toxicity. Formaldehyde is
controversially classified as carcinogenic by the International Agency for Research on Cancer (IARC) as
of 2004, but currently classified as a 3-R40 substance, i.e. limited evidence of carcinogenic effects, by
the European Union. New studies on formaldehyde health effects were initiated in 2005 in both the
USA and Europe and corresponding regulatory decisions on reclassification have been postponed until
the results are available. Worryingly, it is also estimated that the international production of
formaldehyde is about 28.2M tons per year as of 2009, 26% coming from the EU [2009, Hexion, Global
Formaldehyde Update], where UF, MF and PF resins account for 66% of the total formaldehyde
consumption [2011, Merchant Research & Consulting Ltd., Annual Consumption Growth of 5%
Expected on Formaldehyde Market].

The maximum admissible formaldehyde emission from finished products is less than 0.1 ppm or 0.4
ppm (EN 13986 E1 and E2 classes respectively), depending on the board class. The 10% resin reduction,
objective of the present demonstration project, will keep the formaldehyde concentration well below
0.1ppm, complying with E1 class. The health of EU citizens will largely benefit from the aforementioned
reduction in toxic chemicals, as engineered wood panels are present in a variety of sectors and directly
in contact with end users. Moreover, considering that 20kg of resin per m3 of panel are saved (each m3
of panel generally contains about 100kg of resins), it would mean 40,000 tons of less formaldehyde
synthesised per year (usually it is obtained from methanol, and thus natural gas) and a reduction in CO2
due to reduced transportation, as mentioned earlier.
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4.Administrative part

4.1 Description of the management system

The working method and the project management method have been defined through a specific
deliverable, the E0O-quality plan (Annex 7-E00 to the IR) where the control and project management
systems have been defined.
The HPRS project actions, activities and tasks have been indicated below. They have been implemented
according to the GA without any modification.

PREPARATORY ACTIONS

ACTION : ACTION NAME ACTIVITIES TASKS

NO.

Al Preliminary action: e Definition of targets, measurement i e Report of the results on the readiness of the pilot
collection of parameters and procedures for testing. line and preliminary tests at the laboratory level.
informationand e Checklist of the equipment and raw i e Number of preliminary samples produced;
laboratory tests . . T

materials (wood, resins). e Number of preliminary samples tested and

e Preliminary laboratory tests on 10 | validated;

samples of nozzles. e Quantity of data coming from tests and trials.

® Engineering of the nozzles.

e Laboratory tests on nozzle design

A.2 Design of the pre- e Design and layout of the pre-pilot plant. e full design of Pilot plant completed, including all
pilot line e Definition of parameters  for . subsystems;

performance  monitoring  (simulation i ¢ Number of layouts of different possible final

level). products completed.

e Optimization of parameters and layout. e Number of parameters defined and put as input in
the simulation of the process plant (technical,
environmental impact, others)

IMPLEMENTATION ACTIONS

B.1 Construction of the Scheduling of the construction plan. * Layout completed
prototype pilot line e Procurement of all materials and : e Pilot line setup.

equipment. e The pilot line is started and performance indicators

e Construction and assembly of all i give expected results.

subsystems of the pilot line.

e Start-up, running and trial of the pilot

line.

e Purchasing of durable goods and

consumables needed to set-up the

prototype.

B.2 Manufacturing of e Procurement of all the necessary | e Prototypes completed.
the prototypes equipment and components. e Performance tests on electricity efficiency and

® Realization of production representative | material waste completed.

wood panel prototypes (PB, MDF, OSB). e full manufacturing and testing cycles completed

e Testing and measurement cycles.

e Procurement of all consumables

needed, by XILOPANTEC according to the

foreseen list.

B.3 Prototypes testing e Testing of 3 types of prototypes i e Tests successfully performed.
and validation developed in the action B2 e Successful collection of measurements and

* Analysis and validation of tests results. parameters.

e Delivery of deliverables.
e Stakeholders showing interest in HPRS technology

REDUCED FINAL REPORT HPRS LIFE12 ENV/IT/000307
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B4

Industrial Validation
of the pilot plant
and final refinement

e Perform trials, in order to prepare the
market for introduction of the HPRS
technology.

e Adapt and fine-tune the specific process
requirements and perform tests on the
pilot line components

*Refine the HPRS technology components
according to the test activities performed.
e [nvite and visit main manufacturers and
suppliers in EU and worldwide to show the
achievement of the demonstration.

e Safe disposal of samples and recycling.

e Number of manufacturers involved.

e Number of completed tests.

e Number of samples produced.

e Industrial validation.

e At least 6 feedbacks from manufacturers.

e Signing of at least one commercial agreement with
manufacturers or suppliers.

MONITORING OF THE IMPACT

OF THE PROJECT ACTIONS

* Reporting to the EC.

e Monitoring of pilot line upgrade and
process optimization actions.

e Monitoring of demonstrative product
design and optimization actions.

e Monitoring of fine-tuning, testing and
validation actions.

® Monitoring of the LCA and environment
indicators.

e Auditing of costs and incomes.

C.1 Environmental e Environmental impact evaluations in i e Environmental performance control on the novel
impact assessment compliance with SO 14040:2006 and | product.
of the novel F’_r_()dUCt 14044:2006 (LCA). e IMAL able to demonstrate the lower environmental
it:(;’\i/sar?srzpecmed esAssessment of energy consumptions, | impact of the HPRS, compared to state-of-the-art

material waste and release of toxic i systems.
chemicals into the environment.

e Monitoring of stakeholders and market

impact.

C2 Evaluation of the e Market analysis. * Delivery of market analysis showing concrete
replication potential e NMeeting with market experts. potential for a wide uptake of the novel HPRS solution
of the novel product by the market.
and market analysis
on impact scenario

COMMUNICATION AND DISSEMINATION ACTIONS

D.1 Dissemination and e Dissemination of the project results i e Stakeholders and authorities participate in the
communication towards project stakeholders project’s events and workshops.

e Organisation of 2 public events in San : e Stakeholders show interest in the project’s features
Damaso  (Modena) aimed at the | and possibility of replication;

stakeholders e [nvitation to International events and conferences
e Set up of a project website to present the results of the HPRS project;

e Coordination  with  international i  Media coverage of project’s events, results and
organisations deliverables;

e Realisation of a project website e Number of scientific and technical papers referring
e final demonstrative workshop to the proposed solution.

e Promotional materials (e.g. flier, e After-Life+ Communication Plan.

posters) for the wide public

e Layman’s report

e Publication of peer-reviewed articles

o After-Life+ communication plan

PROJECT MANAGEMENT AND MONITORING OF THE PROJECT PROGRESS

E1 Project e Structure of the management of the e Meetings organized and participations.
Management project. * Reports prepared, submitted to the EC and

validated.

e Contingency Plan.

e financial statement and audit prepared, sent and
validated by EC.
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E2 Networking with e Establish links with similar LIFE+
other EU projects initiatives and other EU funded projects.

e Define plan for cross-communication
and information exchange.

efstablishment of links or collaboration with other
EU funded projects.

*Deliverables exchanged among HPRS and other
EU-funded projects’ consortia.

eDelivery of newsletters and brochures to the
aforementioned EU funded projects consortia.

*£U funded project representative attending HPRS
events.

Planning

The work schedule has been respected with occasional delays in the issuance of some deliverables which
has then been regained, when testing MDF and OSB panels, as indicated in the following Gantt:

Hprs check gantt : schedeuled :

reporting back=closed: »

£
HPRS-ACTION o1z l2o1a l2o1s
ilc:u;ler Name of the action e e R R
Al sched | Preliminary action: collection of information and laboratory tests. .
Al closed | Preliminaryaction: collection of informationand laboratory tests. i
A2 sched Design of the pre-pilot line ol bl
A2 closed | Design of the pre-pilotline dididid
B.1 sched |Construction of the prototype pilot line uium
B.1 closed | Construction of the prototype pilotline ke
B.2 sched | Manufacturing of the nrototvnes e b
B.2 closed Manufacturing of the prototypes ' h
B3 sched | prototvpes testine and validation i
B3 closed |Prototypestesting and validation S
B.4 sched |Industrial Validation of the pilot plant and final refinement mEw
B4 closed | Industial Validationof the pilotplant and finalrefinement dididis
C.1 sched | Environment impact assessment of the novel product towards specified indicators. =
C.1 closed |Environmentimpact assessment of the novel product towards specified indicators. L
C2 sched | Evaluation of the replication potential of the novel product and market analysis on mEw
impact scenario
C.2 closed | Evaluationof the replicationpotential of the novelproductand market analysis on impact scenario H
D.1 sched |Dissemination and communication TEE .
D.1 closed |Disseminationand communication U
E.1 sched Project Management L
E.1 closed Project Management JUHEE
E.2 sched Networking with other EU projects TEE .
E.2 closed Networkingwith other EU projects JUdd A
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HPRS Consortium Organizational chart

The Project Manager, Eng. Zoffoli, had the overall administrative and technical responsibility according to
the tasks indicated in the GA. He monitored the technical implementation of the project’s activities and
the financial and administrative situation, supported by the Financial Assistant/controller Mrs Fava,
contacting the partners on a monthly basis, verifying with them the activities and costs of the project and
handling any potential problem which could arise.

The PM organized the project meetings and frequent phone calls of the Consortium in order to control,
monitor, report all the activities and submit the requested information to the EC. Informal meetings were
arranged by the PM with the various suppliers for a better understanding of the materials to be
employed in the project and how to involve them in the research for technical solutions to improve on
those currently utilized.

Miss Laura Zanasi, as Marketing Manager supported and collaborated closely with the Dissemination
Board.

The technical side of the project was managed by the engineers Mr. Mario Lugli and Mr. Daniele Lai
under the technical supervision of Mr. Manfredini, the Technical Director, and the software side was
handled by Mr. Bergonzini, the Technical director of the electrical/electronic department.

Each project leader attended meetings and conferences and above all, harmony and synergy was
maintained with the team through continual phone calls and visits/meetings.

The monthly reports sent to the partners and the monitoring team have permitted a constant monitoring
of the project and the immediate solution to any shift from the project’s requirements.

The Coordinating Beneficiary:

IMAL is world player in the market
niche for the construction of lines

for the production of wood-based EP’“I”‘S‘P""”EBM“’ Project Management
panels. : Zoffoli
: (IMAL)
. .. : I .
The Associated Beneficiaries: ] 4 X
‘ Technical Manager PN Quality Manager
: Manfredini (IMAL) Amari (IMAL)

XILOPAN is a major ltalian H :
manufacturer Of poplar and e [ S I
recycled wood panels.

Action Leaders Financial Assistance <

CEPRA, operational division of
ACIMAL, association of producers of Burani Ernesto @
wood processing equipment, has Simonetta Matteo Dissemination Board [ Bl
the task of disseminating the Corbetta Dario
i . f . g . Eletheria Athanasiadou ]
industrial  marketing  of their

associates in Italy and abroad.

Zoffoli Lauro
Simonetta Matteo
Corbetta Dario

COLOMER is an important reality in
Spain for the maintenance of wood

: . Fig. Organizational chart of the project with relative functions
processing equipment
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Changes due to amendments to the Grant Agreement.

The associated beneficiary Eumabois withdrew from the project. The official Amendment to the Grant
Agreement was approved by the EC (letter dated 08/09/2014). All tasks, duties and costs originally allocated
to Eumabois were allocated to the associated beneficiary CEPRA starting from 01/01/2014.

Thanks to the amendment, the project activities continued to be implemented without any particular delay
or deviation.

Partnership agreements submitted to the Commission

The partnership agreement was submitted with the Inception Report. The amendment to the Consortium
was updated and signed on 4/12/2014 following the European commission’s approval of the modification to
the partners and is attached to the final report (ANNEX 22 to the present Report).

4.2 Evaluation of the management system

The project management process has been implemented with success throughout the entire project.

The HPRS Consortium has faced two important issues: the problem with EUMABOIS’s withdrawal and the
impossibility to produce internally (XILOPAN) all three types of foreseen panels (quantity of board to be
produced per type and production of the three types of panels at XILOPAN). Both of them, were solved
successfully by involving all the partners in the search for suitable solutions, and this turned out to be a
perfect test of each partner’s commitment to the project.

All critical issues have been solved without affecting the effectiveness of the project implementation.

The project management process has enabled us to handle the resources in an appropriate manner,
especially IMAL, due to the fact that they have multiple resources and skills available and can above all,
choose, in relation to the situation to be analysed, the specific skills required to bring the project to a
successful conclusion. The project output indicators have been prepared (ANNEX 36).

The communication with the Commission was good as the Project Coordinator has always received a
prompt response to all questions raised. The consortium worked very well with the monitoring team, as
the method of communication was agreed on and all details regarding the activities were communicated
in the monthly report to the MT.

Furthermore, thanks to the frequent phone calls and emails for specific problems which emerged as the
project developed, the HPRS Consortium received responses and suggestions for optimizing the project
activities.

REDUCED FINAL REPORT HPRS LIFE12 ENV/IT/000307 18




HPRS PROJECT - LIFE12 ENV/IT/000307

5. Technical part

5.1. Technical progress, per task

5.1.1 Action Al - Preliminary action: collection of information and laboratory tests

START / END DATES Start Date (Foreseen): July 2013
Start Date (Actual): September 2013
End Date (Foreseen): December 2013
End Date (Actual): December 2013

ACTIVITIES AND OUTPUTS ACHIEVED

Some tests were conducted by IMAL and COLOMER on fixed aperture sprayer nozzles to understand how
they operated and to consent the design of modifications for a better understanding of the changes to be
implemented in the design of the variable aperture sprayer nozzles. On the basis of the information
collected, the technical specifications were established for the items to be purchased with particular focus
on the more critical materials employed in the work process. The modality and delivery times were agreed
on with the chief suppliers in order to meet the timing for the realization of the pilot line.

A first revision was made to the flow sheet for the pilot line as well as to the relative lay out following
information that emerged from XILOPAN, on the line where the pilot system was to be installed.

The CFD analysis (computer fluid dynamics) was assigned to the university of Modena and the FEM (finite
element Analysis) was kept in-house. The files related to the two researches are annexed to the final report -
T1 and T2. During that stage, XILOPAN provided indications on the layout and carried out some modification
tests agreed on for the work process.

The results expected from the in-house tests on the injectors utilized confirmed the project concept and the
indications received from XILOPAN on how to modify the high pressure plant. The utilization of
approximately ten injectors operating within the range of pressures foreseen and subject to defined stress
with a material flow rate of 50 |/minute encouraged us to proceed with the actual operational side to the
project. The tests were conducted in compliance with the applicable technical European standards
governing this particular industrial sector, with the utilization of IMAL control and measuring
instrumentation.

A host of tests were conducted on the various injectors using water only as the liquid to understand the
emission cone and how it varied when pressure and flow rate varied. In addition, the following was verified:
the reliability of the high pressure resination system — pump + nozzles- for continuous operation to simulate
as far as possible true operating conditions for installing the prototype.

European standard requirements were followed for the engineering and safety of the products and during
the experimental phase, the following items were analysed: volumes of material passing through, working
pressure during start-up, intermediate capacity and full capacity, for further verification on the pilot line,
while resin distribution related to the surface of the material passing through and the curing temperature,
were analysed on the pilot line.

The milestone was successfully reached and the following deliverables have were issued and annexed to the
Inception Report:
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Code Name of the Deliverable / Milestone Planned Actual Annex
delivery date delivery date

AlA Equipment, materials and regulations: details on standards, materials and | 30/09/2013 15/11/2013 1-A1A to the
equipment to buy for suppliers for the project demonstration and testing activities IR

AlB Laboratory tests: details on the measurements, specifications and standards that | 31/12/2013 20/12/2013 2-A1B to the
will be conducted on preliminary samples IR

Al1C Preparatory phase: successful completion of ~ parameters, measurements and | 31/12/2013 31/12/2013 -

Milestone regulations assessment, laboratory tests and pre-pilot line design

PROBLEMS ENCOUNTERED

Although this action was late starting, it was completed within the established deadline, i.e. 31/12/2013.
Both IMAL and XILOPAN utilized less time than anticipated in the project. This is because IMAL was already
familiar with the technology and consequently current know-how and expertise were applied to
substantiate the new design concept. XILOPAN sent the specific information on its layout to facilitate the
implementation of the pilot line within the production process and more hours were dedicated to
conducting the tests on the pilot line.

INDICATORS USED

Results
a.Full list of targets, material, equipment and regulations.

From the tests conducted, information emerged on material wear and the relative reaction with varying
pressures and intensities. This research has helped to optimize the technical choices for the materials and
the mechanical work processing on the basis of experience in IMAL and XILOPAN.

b.Laboratory level prototypes.

20 samples of sprayer nozzles were prepared and tested in the laboratory with water to simulate operation.
c.Measurements of resin pressure, flux, homogeneity of the flux and geometry within range in lab tests.

The values foreseen in the project for resin inlet and outlet pressure, and the emission angle were
maintained whereas others, like the spring stress tensor, changed. The spring stress tensor is approximately
750N as there was elevated wear at 2700N and likewise with a resin flow rate of 50I/min which was reduced
to approximately 15-20 I/m.

Indicators of progress:

a.Report of the results on the readiness of the pilot line and preliminary tests at laboratory level

In-house reports were written on the tests conducted.

b.Number of preliminary samples produced
50 sprayer nozzles have been produced through the various stages optimizing both the technical and
economical aspects to achieve significant savings with respect to the cost estimated for the initial
prototyping.

c.Number of preliminary samples tested and validated.
30 injectors were validated for the project.

d.Quantity of data coming from tests and trials.
In-house reports were written on the tests conducted.

MODIFICATIONS
No modification.

COMPLEMENTARY ACTION OUTSIDE LIFE
Some experimental injectors were tested at foreign customer facilities in true operating conditions without

costs to the project.
AFTER LIFE PERSPECTIVES

The excellent results achieved for the industrialization of the project will help us have an excellent case
history on the technical performance as well as the economic and environmental aspects of the injectors to
permit further improvements.
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5.1.2 Action A2 - Design of the pre-pilot line

START / END DATES Start Date (Foreseen): July 2013
Start Date (Actual): September 2013
End Date (Foreseen): March 2014
End Date (Actual): April 2014

ACTIVITIES AND OUTPUTS ACHIEVED

On the basis of the consolidated experience of IMAL, COLOMER and XILOPAN on the resination process (IMAL
and COLOMER on the three types of production [PB, MDF and OSB]) and the information supplied by XILOPAN
[PB] on the issues encountered in the previous tests related to the installation of a first experimental high
pressure system and of COLOMER on the issues related to maintenance and production criticalities, layouts
were designed for the three different types and the relative differences indicated in the construction of the
plants. The differences between the three different plants are not very significant in conceptual terms and so
the operational layout was designed on the XILOPAN production line, with the insertion of the high pressure
system and the assessment of both the regulatory and environmental impacts in the Italian and European
standard context with XILOPAN and COLOMER.

The milestone was successfully reached and the following deliverables were issued and annexed.

Code Name of the Deliverable / Milestone Planned Actual delivery : Annex
delivery date date
A2A Design of the HPRS technology: details on specifications, parameters, : 31/03/2014 31/03/2014 Attached
requirements, layout and design of the pre-pilot plant. Detailed to final
descriptions of each subsystem and workflow report
ANNEX 1
A2B Layout of pilot line: report on the different layouts and design in the | 31/03/2014 30/04/2014 Attached
production of PB, MDF and OSB wood panels. Description of the to final
mechanical and structural properties. report
ANNEX 2
Milestone Design of the pre-pilot line: The parameters are within the expected range ; 31/03/2014 30/03/2014 -
and the layout is within the expected requirements and regulations

PROBLEMS ENCOUNTERED

The dates scheduled were almost all met except for that of Deliverable A2B, as some difficulties were
encountered establishing the reference plants for MDF and OSB whereas the information was sufficient for
the technical solutions to be made for the PB high pressure resination system.

INDICATORS USED

Results
a.Design of the pre-pilot plant according to EU and national machinery standards, as set forth in the

DIRECTIVE and 2006/42/CE; preliminary risk assessment in conformity with law 81/2008 or the Italian

Legislation.
The project for the line was verified by the quality manager and the expert in technical standard

requirements.

b.Layout of full pilot plant (including all subsystems) and software modelling of its functioning.
The layouts were designed and the software for operating the pilot line was defined and developed in the
tests.
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c.Definition of production targets, process parameters, control points, reference values for measurement
parameters at simulation level (process and products).
These parameters are specific for each plant and hence have been analysed on the pilot line, with an attempt
to extrapolate them to the production of MDF and OSB panels as well.
Progress indicators:
a.Full design of Pilot plant completed, including all subsystems.
Done.
b.Number of layouts of different possible final products completed.
Three have been designed.
c.Number of parameters defined and put as input in the simulation of the process plant (technical,
environmental impact, others).
These parameters are specific for each plant and hence have been analysed on the pilot line — for example for
XILOPAN: working pressure and starting pressure, resin pressure, resin consumption, power requirements,
formaldehyde emission during the pressing process.

MODIFICATIONS

As per the GA, tests were to be conducted on PB, MDF and OSB production on the pilot line at XILOPAN; this
was not technically possible as XILOPAN only has a PB production line. As a result, some IMAL customers were
contacted with the proposal to run tests at their facility on MDF and OSB panels. This phase slowed down the
conclusion of Action A2, but without affecting the quality of tests performed.

AFTER LIFE PERSPECTIVES

Pursuant to the experimentation on the pilot line, and in view of the interest shown by some of the IMAL and
COLOMER customers, a pre-series was launched, which is very successful and which will enable the analysis of
the various plant aspects on the three types of product.
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5.1.3 Action B1 - Construction of the prototype pilot line

START / END DATES Start Date (Foreseen): January 2014
Start Date (Actual): January 2014
End Date (Foreseen): September 2014
End Date (Actual): September 2014

ACTIVITIES AND OUTPUTS ACHIEVED

list of commercial items as well as items to be supplied to drawing was drafted.

times and the parameters expected after going into operation.

on the basis of the applicable safety and technical standards for the certification of the product.

The milestone has been successfully reached and the following deliverables have been issued and annexed.

Code Name of the Deliverable / Milestone Planned delivery | Actual delivery | Annex
date date
B1A Procurement and Pilot Line Report. List of components, | 31/01/2014 30/01/2014 4-A1Cto the IR
subparts, assembly of the pilot plant, cost (Bill of ANNEX 3

Quantity), functioning, procurement procedures utilized
by IMAL to purchase the components.

B1B Start-up of the pilot line and parameters specifications. | 30/06/2014 30/06/2014 Attached to
Report with information regarding the pilot line start-up, final report
testing and optimisations, with related parameters, ANNEX 4
specifications and indicators.

B1C Manual of the pilot line. Its description, its components, | 30/09/2014 30/09/2014 Attached to
functional characteristics, working parameters and final report
procedures (safety and emergency). EU-national ANNEX 5
regulations to which the plant will comply.

Milestone Realization of the pilot plant: the pilot has been | 30/09/2014 30/09/2014 -

successfully realized and is in compliance with European
and national laws and standards.

Pursuant to discussions with suppliers, various technical solutions were implemented during the engineering
and the tests conducted by IMAL and COLOMER, to optimize the mechanical and economic performance,
operating, in this way, a consistent reduction in industrial costs for the production of the first prototypes
produced by the HPRS partners. Potential suppliers were in fact identified in this phase and an initial purchase

The modification activities were then defined to be carried out at XILOPAN to accommodate the pilot line, the

Once the process commenced to construct the prototype, potential man-machine interference was analysed

PROBLEMS ENCOUNTERED

The dates initially scheduled were met.

INDICATORS USED

Results:

a.Purchase of all needed equipment, instrumentations, materials and ancillary systems.
Done.

b.Assembly of the mechanical parts, programming of control system.

Done.

c.Building of pilot line, testing completed showing adequate performance.

Done in Modena and tested without material.
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d.Conformity with applicable regulation for machinery as set forth in DIRECTIVE 2006/42/CE.
Done, the instructions manual and the technical dossier have been written.

e.Plant Manual and Safety manual, risk assessment and working procedures of the pilot plant following law.
Done.

f.81/2008 of the Italian Regulation (no external authorisation needed).

Done.

Indicators of progress:

a.Layout completed

Done.

b.Pilot line setup.

Done.

c.The pilot line is running and performance indicators are giving the expected results.

Done, the complete and detailed results are described in Deliverable B3B.

MODIFICATIONS

No modification.

AFTER LIFE PERSPECTIVES

When launching the industrial pre-series, applying the information from the pilot line and some operational
installations, we proceeded with a further optimization of the sprayer injectors in relation to the various
resins used in each facility scattered around the world.
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5.1.4 Action B2 - Manufacturing of the prototypes

START / END DATES Start Date (Foreseen): July 2014
Start Date (Actual): July 2014
End Date (Foreseen): December 2014
End Date (Actual): May 2015

ACTIVITIES AND OUTPUTS ACHIEVED

In this phase, IMAL and XILOPAN set up the pilot line and conducted tests on the PB panel in conjunction
with COLOMER; from the information that emerged from the pilot line, solutions were adopted for the high
pressure resination system for the MDF and OSB processes and hence fine-tuning activities were carried out
for the process to finally launch the pre-series.

The milestone has been successfully reached and the following deliverables have been issued and annexed.

Code Name of the Deliverable / Milestone Planned delivery | Actual delivery | Annex

date date

B2A Prototype and testing: Report indicating levels of | 30/11/2014 29/05/2015 Attached to
performance of prototypes and areas for improvement of final report
design. This report will include details on the tests carried ANNEX 6
out on the prototypes.

B2B Set of Parameters and specifications: defined in the | 31/12/2014 29/05/2015 Attached to
demonstration and optimal parameters. Also included final report
environmental indicators (studied in Action C1) ANNEX 7

Milestone Prototypes and optimisation: prototypes are engineered and | 31/12/2014 29/05/2015 -
successfully realized and tested. Energy performance,
environmental indicator tests are successfully completed.

PROBLEMS ENCOUNTERED

The prototype line went into operation in August 2014 and consequently to schedule, but then, due to some
technical problems which emerged on the XILOPAN production line, both in terms of finding other facilities
where the tests could be conducted as well as the fine-tuning of the process for OSB and MDF panels, the
project team suffered a delay of about six months. However, the information on the project targets were
reached for PB production in 2014 and this was used for dissemination and the final conference which was
held in April 2015.

INDICATORS USED

Results:

a.Number of demonstration products that can be produced (500 m3 of wood PB, MDF, and OSB panels).

As stated earlier and in Deliverable B2A, the tests were to be conducted on the three types of board [PB,
MDF and OSB] on the XILOPAN pilot line, which is technically impossible [the XILOPAN line only
manufactures PB panels] and furthermore, the budget allocated for the production of the testing batch
contained a discrepancy in the economic aspects for the purchase of the raw materials for producing the
board. The difficulty was solved with IMAL taking on the commitment of searching for other facilities to run
the tests and the costs for the tests, and COLOMER took on the commitment to follow the facility in Spain,
without impacting on the budget allocated.

Thanks to the activity performed by the University of Modena and Reggio Emilia — ANNEX 23 — and in-house
on the FEM analysis —ANNEX 24 — it was possible to improve flow and the pressure parameters for the resin
going into the injectors: The CFD analysis in particular, conducted by the University gave rise to the technical
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solutions chosen to decrease the wear on the sprayer nozzle terminal.

b.Performance testing including energy consumption.

Tests were conducted in each production facility whereas in the case of the power requirements, we used
the figures received from XILOPAN rather than from other facilities, to determine the amount of electrical
power saved as we were not supplied with specific data for power requirements for the blending process.
c.Quality testing.

The tests conducted (Deliverable B2A) demonstrate that the panel produced, despite lowering the resin
addition percentage, still have the same properties as the panel produced with the former resination
process.

d.Fine-tuning and optimization of all parameters and specifications for the process and the products.

The trials conducted at XILOPAN were run in an extremely thorough manner as from these, we obtained the
information required for the application on the production of MDF and OSB panels and interactive
communication systems were used; connected via dedicated virtual networks, i.e team viewer to avoid
having to make long journeys of an approximate four hour drive (there and back).

The work processes were fine-tuned with XILOPAN and COLOMER on the pilot line to obtain the same
technical properties of the board but with the addition of less resin.

e.Fine tuning and completion of the engineering of the plant and the products.

The results obtained from the tests on the three types of board enabled us to proceed with the construction
of the pre-series and in a very short time, after some very comforting results, to proceed with the
industrialization of the project - Deliverable B2B.

f.ldentified areas for improvement of design reliability, costs, and feasibility.

A high pressure resination system has to be adapted to the customer’s production reality and the various
areas for improvement may only be identified after feedback is received from the pre-series and the first
installations.

Progress indicators:

a.Prototypes completed.

The prototype has been completed and validated in XILOPAN.

b.Performance tests on electricity efficiency and material waste completed.

The verifications at XILOPAN and at the other production facilities confirm the power savings values —
Deliverable B2A.

c.Full manufacturing and testing cycles completed

The production and testing process was conducted on three types of board production, testing the technical
properties as per the requirements set forth in the GA, for each type of board.

MODIFICATIONS

There has been no variation to the budget, 2/3 of the consumables have been reallocated from XILOPAN to
IMAL for the production and testing of the OSB and MDF boards and the costs for the prototype system
have been transferred to IMAL.

The HPRS Consortium suffered a delay of approximately six months because of the above problems but this
did not impact on the completion of the project within the planned deadline.

As previously illustrated in the other actions, we have had to find two other facilities for running the high
pressure resination system trials and tests on OSB and MDF boards.

AFTER LIFE PERSPECTIVES

The launch of the pre-series and the successful outcome to the various fairs for the project, will shortly lead
to the industrialization of the system and to the creation of new jobs — at least 5 with three graduate
collaborators and a reduction in the environmental impacts of the wood-fibre panel production process.
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5.1.5 Action B3 - Prototype testing and validation

START / END DATES Start Date (Foreseen): July 2014
Start Date (Actual): July 2014
End Date (Foreseen): December 2014
End Date (Actual): May 2015

ACTIVITIES AND OUTPUTS ACHIEVED

The tests conducted on the panels at XILOPAN [PB], INTASA [MDF} and IPAN [OSB] by IMAL, COLOMER and
XILOPAN confirm the validity of the project and hence its potential validation. Panels were produced with an
approximate 10% resin addition rate and less power was required for the blending process without impacting
on or changing the technical properties of the panel produced.

The milestone has been successfully reached and the following deliverables have been issued and annexed.

Code Name of the Deliverable / Milestone Planned delivery | Actual delivery : Annex
date date

B3A Preliminary results of tests. Results of the first testing campaign | 30/09/2014 30/11/2014 Attached to
conducted on the first demonstrative manufactured wood panels, final report
allowing feedback to be provided on the products. ANNEX 8

B3B Testing and fine tuning: this report will contain all details about the | 30/11/2014 29/05/2015 Attached to
testing on wood panels, according to the aforementioned standards final report

ANNEX 9

B3C Validation: results of all tests will be collected, eventually the | 31/12/2014 29/05/2015 Attached to
products will be validated according to EU-international standards. final report
Feedbacks from stakeholders’ representatives. ANNEX 10

Milestone Prototype testing and validation: the testing campaign has been | 31/12/2014 29/05/2015 -
conducted successfully, and wood panels (PB, MDF and OSB) are
validated according to the European and international standards

PROBLEMS ENCOUNTERED

As stated in Action B2 a delay was caused due to technical and organizational reasons.

INDICATORS USED

Results :

a.Testing results on demonstrative products (full testing campaign).

The tests conducted — see Deliverables B2A, B2B, B3A and B3B — confirm the validity of the project in terms of
resin savings and reduction in electricity requirements and the following properties:

PB: [MOR] EN319 [N/mm?2]/ Bending strength; [MOE] Mod.Elast. EN319/Modulus of Elasticity; [IB] ~EN319/
Internal bond
MDF: [MOE]-modulus of elasticity [N/mm2] EN310;[MOR] Modulus of Rupture-[N/mm2] EN319[IB] -

internal bond [N/mm2] EN319

OSB: [MOE]-modulus of elasticity [N/mm2]-EN310 ; [MOR] Modulus of Rupture-[N/mm2] EN319[BS] -
bending strength [N/mm?2]

b.Certifications according to European and international wood panel standards.

The plant has been produced in compliance with the applicable Italian and European standard requirements
and hence may be installed in Europe, and with modifications (e.g. Canada, adapting to the CSA standards) in
the rest of the world.
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c.Database of tests and testing results.
The archives for the tests and samples are in IMAL along with the panels tested.

Progress Indicators:

a.Tests successfully performed.

The tests conducted at XILOPAN, IPAN and on MDF at other facilities where we installed the first pre-series,
confirm the success of the project — see Deliverable B2B, B3B.

b.Successful collection of measurements and parameters.

The board properties and process parameters were analysed in Deliverable B3B and these have been
considered acceptable.

c.Delivery of deliverables.

Consigned five months behind schedule.

d. Stakeholders showing interest in the HPRS technology

A good number of stakeholders (see details in Deliverable C2A) are interested in the project and the HPRS
Consortium has already received numerous requests for quotations and some systems have already been
installed.

MODIFICATIONS

No modification.

AFTER LIFE PERSPECTIVES

After the validation and the pre-series, industrialization is ongoing and the prospects are very good indeed.
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5.1.6 Action B4 - Industrial Validation of the pilot plant and final refinement

START / END DATES Start Date (Foreseen): July 2014
Start Date (Actual): July 2014
End Date (Foreseen): March 2015
End Date (Actual): May 2015

ACTIVITIES AND OUTPUTS ACHIEVED

The production process for manufacturing the three types of board and the information received from the
reports on the technical analysis of the boards, have led the industrial partners of the HPRS - IMAL, COLOMER
and XILOPAN — to consider the high pressure resination system as a reliable system and hence to consider its
validation as the first step towards its commercialization.

Feedback received from producers and suppliers, along with the details received from the tests conducted on
the boards, have enabled us to proceed with the validation of the high pressure resination system for all types
of wood-based panel production.

The milestone has been successfully reached and the following deliverable has been issued and annexed.

Code Name of the Deliverable / Milestone Planned delivery . Actual delivery i Annex
date date
B4A Industrial Validation Report that will include details about tests | 31/03/2015 29/05/2015 Attached to
and certifications, samples, the manufacturers and suppliers final report
involved in the present actions, and their feedback. ANNEX 11
Milestone Industrial validation: manufacturers and suppliers are i 31/03/2015 29/05/2015 -
successfully involved and provide feedbacks, samples are
tested according to the targets and the pilot plant is validated

PROBLEMS ENCOUNTERED

As stated in Action B2 a delay was caused due to technical and organizational reasons.

INDICATORS USED

Results:

a.At least 20 manufacturers involved, representatives of the furniture, nautical, building industries.

As highlighted in Deliverable C2A, we have had over 100 manufacturers who have shown interest in the
project either directly to IMAL or COLOMER or through CEPRA; 22 of these, interviewed at the fairs or
conferences, answered the questionnaire and other suppliers — 15 out of 36 — have shown interest in the
technology.

b.Successful tests on product samples.

The tests conducted on the three types of boards confirm the quality of the project, and furthermore, from
the information received from the initial data of the pre-series, the performance of the new system is even
better than that of the pilot line as the experience and knowledge acquired have improved the construction in
relation to the type of board to be produced.

c.Feedback from manufacturers.

An elevated level of interest has been shown by manufacturers and by suppliers to a lesser extent,
interviewed at the trade shows and conferences — please see Deliverable C2A — ANNEX 20- where the data
from the questionnaire, distributed at the meetings with the various stakeholders, were analysed.
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d.Manufacturing process validated.

From the feedback received from the facilities where we tested production with the new high pressure
resination system and from the data received on the pre-series, the manufacturing process is validated.

e.Full recycling or disposal of all samples and related materials.

The production of boards with a percentage of recycled material was tested at both the XILOPAN and the
IPAN facilities - see Deliverable B3B.

Progress indicators:

a.Number of manufacturers involved.

Over 100 stakeholders have been contacted, 22 of whom were interviewed to understand their opinion on
the high pressure resination system.

b.Number of completed tests.

Over 10 test cycles were run to verify the performance of the high pressure resination system - please see
Deliverable B3B.

c.Number of samples produced.

500 cubic metres of board have been produced amongst PB, MDF and OSB — see Deliverable B3B — and tests
have been conducted on these to verify the technical performance.

d.Industrial validation.

The industrial validation was prepared after all the tests on the work process and product were passed.

e.At least 6 feedbacks from manufacturers.

18 manufacturers out of the 22 interviewed would be willing to install the high pressure resination system in
their facility.

f.Signing of at least one commercial agreement with manufacturers or suppliers

The Consortium has over 60 contracts signed and approximately 50 high pressure resination systems
installed.

MODIFICATIONS

No modification.

AFTER LIFE PERSPECTIVES

The information coming from the pre-series have provided useful indications [types of viscosity, types of resin
mixes, etc.] which will enable us to complete the industrialization process in the near future.

REDUCED FINAL REPORT HPRS LIFE12 ENV/IT/000307

30




HPRS PROJECT - LIFE12 ENV/IT/000307

5.1.7 Action C1 - Environment impact assessment of the novel product towards specified indicators

START / END DATES Start Date (Foreseen): October 2014
Start Date (Actual): October 2014
End Date (Foreseen): June 2015
End Date (Actual): August 2015

ACTIVITIES AND OUTPUTS ACHIEVED

After assessing our suppliers and carrying out some market research, we selected CRIT- http://www.crit-
research.it/- at the end of 2013 for the LCA analysis. CRIT worked in conjunction with ECOINNOVAZIONE, a
spin off of the University of Padua, for the report. The collaboration with both CRIT and ECOINNOVAZIONE has
widened the knowledge of the Consortium and thanks to the information collected from XILOPAN, COLOMER
and IPAN, the report was consigned without too long a delay. Since the Consortium had no experience in LCA
analysis, and realizing that it would take a long time to collect all the information, the analysis was started
early but the actual consignment took place a couple of months later than scheduled.

The analysis has only been conducted on the production of PB and OSB boards as the MDF board has been
regarded as halfway between the two types of board. The analysis has confirmed that the application of the
high pressure resination system is able to reduce the environmental impact with respect to traditional
technology.

The milestone has been successfully reached and the following deliverable has been issued and annexed.
Code Name of the Deliverable / Milestone Planned Actual delivery | Annex
delivery date date

C1A Life Cycle Assessment: report on environmental performance of : 30/06/2015 31/08/2015 Attached to
the final product, the validation according to the ISO standards final report
and summary of the environmental indicators.

ANNEX 12

Milestone Life Cycle Assessment: full LCA analysis and validation according 30/06/2015 31/08/2015 -
to LCA ISO standards

PROBLEMS ENCOUNTERED

The project team suffered a few months’ delay as enormous difficulties were had collecting the information
from the panel manufacturers.

INDICATORS USED

Results

a.Report on environment performance test of the novel product in all its operative cycles.

The environmental aspects deriving from the new high pressure resination system were analysed for the
production of PB and OSB panels. The results obtained indicate that when comparing the environmental
profile of the OSB/PB panel produced with the innovative system with respect to that of the traditional
system, the new HPRS process has a lower potential environmental impact for the majority of the impact
categories analysed.

b.Full LCA analyses, with remarks on environmental aspects to be taken into account for market uptake.

The following environmental impacts were analysed in the two LCA analyses conducted on the facilities:

- Abiotic Depletion (ADP elements);

- Abiotic Depletion (ADP fossils);

- Freshwater Aquatic Ecotoxicity Potential;

- Global Warming potential (excl. biogenic carbon);
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- Human Toxicity Potential;

- Marine Aquatic Ecotoxicity Potential;

- Ozone Layer Depletion Potential;

- Photochemical Ozone Depletion Potential;

- Terrestric Ecotoxicity Potential.

The HPRS has a lower potential environmental impact for the majority of the impact categories analysed (as
will be shown in Action C2 and Deliverable C1A).

Progress Indicators:

a.Environmental performance control on the novel product.

It may be claimed from the analysis conducted through the LCA that the high pressure resination system, by

reducing resin addition by at least 10% with respect to current processes, will definitely contribute to the

reduction of GHG [greenhouse gas] and hence a reduction in global warming and VOCs as currently most of

the resins are formaldehyde based.

Some aspects, which have not been analysed in the report on the LCA, such as the electrical power

requirements for each phase of the production process, can create some “grey” areas due to some missing

data which would require some further investigation.

b. IMAL able to demonstrate the lower environmental impact of the HPRS, compared to state-of-the-art
systems.

It may be deducted from the deliverables for Action B that the high pressure resination system has a lower

environmental impact with respect to the situation without the new system due to the fact that the lower

resin addition rate and the lower electrical power requirements generate positive effects on the environment.

MODIFICATIONS

No modification.

AFTER LIFE PERSPECTIVES

IMAL agreed, with the partner XILOPAN, to collect the data in a schematic and efficient way, and to produce
an updated LCA analysis in a couple of years.
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5.1.8 Action C2 - Evaluation of the replication potential of the novel product and market analysis on
impact scenario

START / END DATES Start Date (Foreseen): October 2014
Start Date (Actual): October 2014
End Date (Foreseen): June 2015
End Date (Actual): August 2015

ACTIVITIES AND OUTPUTS ACHIEVED

The work carried out by CEPRA and IMAL with COLOMER’s assistance for the Spanish market, has permitted
an insight into the market trends for the production of wood-based panels or rather wood-based products.
With the aid of the questionnaires studied for the type of stakeholder by CEPRA and adapting them to our
niche market, useful information has been obtained on the wood-based fibre panel market. Only CEPRA of
the partners has an inside knowledge of industrial marketing and of the market segments for each type of
product. It has been difficult to retrieve information on market trends for the next five years as this service is
not free or it is not available. The questionnaires collected by the project partners at fairs, conferences and so
on, by interviewing various stakeholders have made us aware that there is interest both at an environmental
level as well as at an economic level which needs to be cultivated.

Thanks to CEPRA, the information from IMAL was compared with the data from the FAO on the forecast for
the panel market over the next five years and, from the analysis, it would seem that there are excellent
possibilities for the panel market and all the related supply chains (Deliverable C2A).

The milestone has been successfully reached and the following deliverable has been issued and annexed.

Code Name of the Deliverable / Milestone Planned Actual delivery | Annex
delivery date date

C2A Market introduction scenarios report. Delivered in 2 periods, with 2 © 30/06/2015 31/08/2015 Attached to
studies on the market impact at EU-worldwide level. Market studies, final report
potential for other markets replication, feedbacks from stakeholders. ANNEX 13

Milestone Market introduction scenarios: market studies and guestionnaire will : 30/06/2015 31/08/2015. | -
be completed, and feedbacks will be received from stakeholders

PROBLEMS ENCOUNTERED

The reports were consigned in Italian within June 2015, and consequently within the project schedule but the
relative review and English translation and the simultaneous holiday period meant that the reports were
submitted two months after the deadline.

INDICATORS USED

Results

a._Market analysis, complete with introduction scenarios report.
It is difficult to analyse a market niche and furthermore all the sources need to be verified and compared with
other sources of information to see how true they are. The resulting scenario analysed reflects the scenario
which CEPRA disseminated some time ago in its periodic outlooks on the wood industry.
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Progress indicators:

a. Delivery of market analysis showing concrete potential for wide uptake of novel HPRS solution by the
market.

The analysis conducted on the basis of the FAO sources and information from CEPRA and from the 100 plus
guestionnaires on the HPRS system show that there is a concrete possibility of a profitable development of
the production of high pressure systems for both IMAL and COLOMER.

Please see ANNEX 20.

MODIFICATIONS

This phase has undergone modification due to the project partnership modification, although there has been
no change to the budget. The withdrawal of EUMABOIS from the project involved an amendment to the Grant
Agreement and greater interaction between the partners. The modification (according to the approved
official amendment), i.e. the transfer of the activities which should have been carried out by CEPRA, an
ACIMAL company, delegated with the dissemination and wood industry services, was managed smoothly.

AFTER LIFE PERSPECTIVES

The situation after the project came to a close is very good indeed. The project team in fact received various
requests for quotations at the LIGNA show in Hannover and at other tradeshows around the world, and to
date numerous high pressure resination systems have been installed thanks to the experience acquired at
XILOPAN and at the other facilities where the system was tested.

Furthermore, by concentrating most of the time on the analysis of the sprayer nozzles and seeking technical
solutions for the plant, such as high pressure pumps possessing the characteristics for continuous heavy duty
operation, it has been possible to accelerate the industrialization of the prototype and to proceed rapidly with
a pre-series, and then on to the actual industrialization process, training the technicians and technically fine-
tuning the various solutions in relation to the type of process run by our customers (different material going
into the work process: wood, recycled wood, vegetable fibres, and so on).

REDUCED FINAL REPORT HPRS LIFE12 ENV/IT/000307

34




HPRS PROJECT - LIFE12 ENV/IT/000307

5.2 Dissemination actions

5.2.1 Objectives

The dissemination activities objectives set up in the GA, were aimed at:

e Widely spreading information and results regarding the HPRS project and its targets towards the
different potentially interested stakeholders and audiences to optimize the impact and benefits of
the project;

e Obtain valuable feedback from interested stakeholders, industries of wood processing, research
communities, policy-makers, SMEs using panels and support potential technology transfers, so as to
get a comprehensive validation;

¢ Building awareness on the HPRS solutions thanks to different communication tools.

The following points in particular stood out amongst the project dissemination targets foreseen in the
original proposal, and which are described in detail in the next subchapter to clearly illustrate all the
activities carried out during dissemination.

Dissemination was considered by the Consortium companies as a very important task for conveying the
concepts addressed in the research to a much wider public and a general knowledge of the topic and, above
all, to convey for transmitting an environmental awareness to the new generations.

During the meetings, the Consortium examined the various ways which could be used to convey this
awareness. The decision was made to use specific presentations, posters and above all, for IMAL to operate
at a local level with students from technical high schools and to then transmit this experience to the other
partners.

The preparation of the DISSEMINATION PLAN defined by the Dissemination Board at the beginning of the
project, was the most important communication action, where all the dissemination actions were
investigated and planned. We have reported the activities foreseen in the GA and the additional ones with
the relative targets and results.

The main objectives of the dissemination actions included in the dissemination plan were the following:

¢ Dissemination Plan Preparation of the document and its regular updating (at least once a year) during
the course of the project, by all partners.

e Logo LIFE /Logo HPRS The LIFE logo to be used on the HPRS website, in all dissemination materials
produced during the project and on the prototype pilot plant (IMAL).

The HPRS logo to be wused in all communication material and project
documentation, (IMAL).
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e Project Website Prepared and regularly updated in relation to the results/news on the project.
Monitored and handled the enquiries from the market with regard to both the
technical aspects and the environmental aspects and the information requested
from the social networks was managed by IMAL and by the technical partners from
the website.

e LIFE+ Informative Boards | Prepared and displayed at all the partners’ facilities and posted on the website.
(IMAL, CEPRA).

e Project Presentation A general HPRS presentation prepared in power point and used by the partners or
researchers involved in the project dissemination (IMAL, CEPRA).

e Brochures, poster and Brochures to be printed when needed, leaflet (to be used by electronic means)
dissemination material with main information regarding the project (IMAL, CEPRA).
e Newsletters To be prepared and sent to the registered members of different European and

Italian web portals (IMAL, CEPRA).

e Papers and press To be prepared with the support of the University of Modena and Reggio Emilia
releases, and sent to the different journals and magazines (IMAL, CEPRA).
scientific/technical
articles

¢ National fairs and The preparation of the list of different European and International events in order
conferences to disseminate the HPRS project and its results (CEPRA, IMAL, COLOMER).

e Organisation of one mid- | The organisation of the workshop half-way through the project (IMAL).
term workshop

e Organisation of the final | The organisation of the final conference with the presentation of the HPRS results.

conference in Italy with 1\, \) 11 OPAN and CEPRA).
the participation of the

public authorities

e layman’s report Document to be prepared and printed (1000 copies) at the end of the project
(IMAL).

o After-life Communication = Document to be prepared with the plan of the dissemination activities to be
Plan implemented after the end of the HPRS project. (IMAL)

By way of reminder, the communication and dissemination activities have been transversal throughout the
whole project: this has meant in fact, that it has been necessary to promote the targets from the start of the
project and, as the project progressed, to disclose the results as they were accomplished.

The dissemination phase was extremely important to give visibility to the project and its sustainable
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i A
¢ i/

solutions, and to stimulate possible future collaborations. For this reason the following groups of

stakeholders have been involved in the dissemination activities:
a.the general public

b.the industry

c.the academia

d.policy makers.

An intense and continual communication activity was required, through tradeshows and events in

particular, to involve as many interested stakeholders as possible.

Both the communication addressed to a general public, but above all to a specific reference public, have
given an important boost to the project, achieving positive feedback and encouraging responses.
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5.2.2Dissemination: overview per activity

START / END DATES Start Date (Foreseen): July 2013
Start Date (Actual): July 2013
End Date (Foreseen): June 2015
End Date (Actual): December 2015

OUTPUTS ACHIEVED

Throughout the project’s lifespan different activities, in accordance with the GA, the LIFE Unit specific guidelines
http://ec.europa.eu/environmental/life/toolkit/comtools/ /resources/factsheets.htm and the Dissemination Plan,
have been successfully implemented. The details regarding the activities and their outputs may be found below.
The milestones have been successfully reached and the following deliverables have been issued and annexed.

Code Name of the Deliverable / Milestone Planned delivery : Actual delivery | Annex
date date
DI1A Dissemination Plan: this will include details on all dissemination and : 30/09/2013 30/10/2013 5-A1C of IR
communication activities to be carried out during the project’s lifetime.
D1B LIFE-HPRS project website: details on the design and structure of the © 30/09/2013 30/09/2013 6-Alc of IR
project website.
D1C Brochures, newsletters, final poster: Report before the mid-term and : 01/07/2014 31/07/2014 Attached to
final workshop. 1 poster and 5 LIFE+ informative panels for the final final report
workshop to showcase the activities and the results of the project. ANNEX 14
D1D Mid-term workshop: 1 day mid -term workshop in ltaly, followed byal : 01/07/2014 31/07/2014 Attached to
day visit to the prototype plant. final report
ANNEX 15
D1E After-Life+ Communication Plan: detailed strategy and means to | 30/06/2015 31/07/2015 Attached to
conduct an effective dissemination campaign for three years after the final report
termination of the project.
ANNEX 16
D1F Final demonstrative workshop: report with minutes and proceedings of : 30/06/2015 29/07/2015 Attached to
the 1-day final workshop at XILOPANTEC premises, with details about final report
participants, topics addressed and presentations, main outcomes. ANNEX 17
D1G Layman'’s report 30/06/2015 31/07/2015 Attached to
final report
ANNEX 18
D1H Publications: at least 8 articles will be published alongside all the : 30/06/2015 31/08/2015 Attached to
duration of the project final report
ANNEX 19
Milestone : After-Life+ Communication Plan: the communication plan is completed. | 30/06/2015 31/07/2015 -
Milestone = Dissemination and communication: participation to international and | 30/06/2015 31/07/2015 -
European conferences, publication of peer-reviewed articles, Layman
report, project website and final workshop.
PROBLEMS ENCOUNTERED

With regard to the dissemination of the results of the project through the publication of scientific articles, the
project team suffered a couple of months’ delay due to the delay in the technical activities (details described in
Action B2). The partners agreed that in order to be able to disseminate the details on the results to the outside,
it was necessary to have data on the work process for all three types of board analysed. Furthermore, since June
2015, with the support of the University of Modena and Reggio Emilia, Faculty of Science and Engineering
methods, attempts have been made to have some articles published in scientific and university journals.
Unfortunately the efforts were not rewarded as the articles proposed by the HPRS and the university were
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regarded as articles on the application of knowledge acquired in a certain field.

Pursuant to this refusal, the partners contacted other publishers and as a result we shall proceed with a
publication towards the end of the year in the technical journal “Advances in Mechanical Engineering”, chosen
by Professor Montorsi on the application of the CFD in the analysis process of the high pressure resination
system in the wood-based panels manufacturing industry. Nevertheless articles have been published on the
HPRS project in newspapers (please see paragraph 5.2.2 for details).

INDICATORS USED

a.Stakeholders and authorities participate in the project’s events and workshops.

The final conference was attended by the mayor of Modena, the President of the Modena Chamber of
Commerce as well as by other stakeholders from other industrial fields, interested in the application of the
technology in their particular sector.

b.Stakeholders show interest in the project’s features and possibility of replication;

There were no potential stakeholders from the wood industry at the final conference who were interested in the
project and, although two had registered, they failed to attend. There are barely a dozen panel manufacturers in
ltaly. At the Ligna show on the other hand, IMAL received a lot of interested responses which were then
transformed into quotations and subsequently sales.

c.Invitation to International events and conferences to present the results of the HPRS project;

The first results from the project were presented at the ECOMONDO 2014 fair in Rimini, after the pilot line was
put into operation. The results obtained from the project were also disseminated at the final conference in
Modena (April 2015) and at the LIGNA show in Hannover (May 2015), as well as details on the positive
environmental and economic impacts that the installation of the high pressure resination system can have.

The application of this technology to the food and ceramics industry was also addressed at the final conference
which was attended by some stakeholders from these fields.

d.Media coverage of project events, results and deliverables;

The final conference (April 2015) was preceded by communications in the local press and a communication

campaign implemented by CRIT, the Modena Chamber of Commerce and Confindustria Modena, in addition to
those undertaken by all the project partners. The final conference was preceded by an interview on the project
for the local TV channel, TRC, which broadcast the interview during prime time.

e.Number of scientific and technical papers referring to the proposed solution.
As mentioned earlier, we encountered difficulties having articles published in scientific journals on the

innovative aspects of the project, as the journals contacted by the University of Modena and Reggio Emilia and
IMAL, refused to publish them. As a result, the decision was taken to have a technical article published in a
journal proposed by the University of Modena and Reggio Emilia.

Nevertheless, some articles regarding the HPRS have been published (details in the par. 5.2.2).

f.After-Life+ Communication Plan.

The After-Life+ communication plan was written with the input from all the partners in order to have a
communication target and above all, to exploit all the various tradeshows in which IMAL and the partners
participate throughout the year (ANNEX 21).

g. The following Key Performance Indicators will be set up to monitor the progress and effectiveness of
dissemination activities :

gl. Number of visitors to the project web site.

The website had been visited approximately 2000 times as of 30/11/2015 and some of the visitors were
interested in the project as potential customers.

g2.Number of attendees to events and workshops organized by the HPRS consortium

We have involved about 500 people in the various events, 200 of which attended the final conference in
Modena. We invited students from two Modena high schools, the Corni high school and the Fermi high school.
The final conference was held over three days, the first of which was dedicated to the schools and had a huge
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impact locally, the second day was dedicated to the authorities, stakeholders and a technical public which was
not as successful as we had anticipated (approximately 50 people altogether) with few stakeholders and no one
from our industrial field.

Although about a dozen stakeholders from our particular industrial field had registered for the event, they did
not attend the final conference. This event prompted further investigation as to why specific stakeholders from
our industrial field were absent, and so, following the conference, we had a meeting with CONFINDUSTRIA
MODENA (the Italian Industrial Association) to try and find out the reason for this lack of interest. The analysis
conducted revealed that it is becoming increasingly difficult of recent to attract people to conferences unless the
topics addressed are the latest trend or of particular concern. This aspect will be useful for us for future projects
as we shall need to think which international event would be most suitable for holding the final conference for
the project as soon as the it commences. This is also in order to give a better exposure to the technical aspects
of the project.

About fifty people attended the third day to take part in the visit to the pilot line.

g3. Number of expression of interest received from panel producers for the HPRS

technology (received and recorded by IMAL )

About 60 stakeholders especially at the Hannover trade show.

g4 .Number of flyers distributed by the HPRS consortium in targeted events

About 2500.

g5.Number of scientific papers issued

No scientific publications have been made for the reasons explained previously but the publication of a technical
article has been planned in “Advances in Mechanical Engineering” on the application of the CFD technique on
the high pressure system as an After Life+ Communication Plan activity.

MODIFICATIONS

No modification.

COMPLEMENTARY ACTION OUTSIDE LIFE

The television interview on the project during the final conference had not been planned but it was an excellent
moment of local communication and an opportunity to present the LIFE projects and to describe the possibilities
of associating research to innovations that can have positive effects on the environment and stimulate suppliers
and various stakeholders to see the EU policies as an encouragement to achieve an eco-sustainable and
innovative society.

AFTER LIFE PERSPECTIVES

The dissemination of the project and of its results will be ongoing even after the end of the project as detailed in
the After-LIFE Communication Plan.
The ideas of all the partners have been included in this document on how the promotion of the HPRS project
may be continued on the world market both as a business as well as in terms of improving environmental
aspects deriving from man’s actions.

The overview per activity has been detailed here below:
DISSEMINATION PLAN

This was drafted at the beginning of the project by the Dissemination Board and attached to the Inception

Report with the plan of activities to be implemented during the project.

It underwent five updates during the course of the project with the addition of further

activities/opportunities for disseminating the project and its results.

The frequent updating of the dissemination plan was a sign that the best methods for communicating in

relation to the external conditions and the interlocutors present were constantly questioned.
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PROJECT WEBSITE

The HPRS project website has been designed and elaborated by IMAL with the contribution of all partners.
It was available on line starting from December 2013 at www.hprsproject.eu.

During the project, the website was improved according to the LIFE requirements. It was constantly
updated with information regarding the fairs and the events where the HPRS project had been presented
(section News&Press). Furthermore, the technical progress and the project results have been constantly
updated in the section “News &press”.

In relation to the observations made in the letter regarding the Inception report, the website was updated
on 13/05/2014 with the addition of the Italian language instead of being in English only and the guidelines
are available on the LIFE Unit website at the following url:
http://ec.europa.eu/environment/life/toolkit/comtools/resources/factsheets.htm.

B e

The site keeps track of the /i ""‘_: - F 2 hprsproject@imalcom & © +39 059 465500
progress of the project and i ' . ' " A

is structured so that visitors
may consult it and register
for the events promoted on
the site. Furthermore, it is
also possible to download
the conferences held on the
project and see the
highlights of the project.

Photo Gallery | Contacts | Download

Lastly, in the final part, it is

p.oss'ble to.manage info and | High Pressure Resination Syst
figures with the partner F°F ,E ’ o T

through a specific login.

Partners

=
IMAL ol
PAL xilopan

Latest News View all

The website has been updated in relation to the results of the project.

The website has been useful, in addition to meeting a requirement of the GA, to understand the direct
interest (contacts sought by the partners) and indirect (stakeholders that have visited the site and e-mailed
requests for information on the technical data sheets present on the site).

About 6200 users visited the website, 88% of which (5456 users) were new visitors while 12% (744)
returned to navigate the site ( Report from Google analytics in ANNEX 26).

The presentations used at the final conference that was held in Modena may be consulted on line.
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This implies that, despite operating in a specific market niche for the wood industry, there is nevertheless
interest in technological innovations that tend to improve the surrounding environment and reduce unit
production costs through both the implementation of the innovation as well as the reduction of the
resources employed within the work process.

LIFE+ INFORMATIVE BOARDS

The communication methods and how to present them through both traditional as well as innovative
methods were discussed at the kick-off meeting.

At the start of the project, IMAL designed four different kinds of Informative boards (pictures included in
ANNEX 14 to the present report). The notice boards were changed after Eumabois withdrew from the
project. They are displayed at each beneficiary’s premises and are present on the HPRS website. The notice
boards were present during the fairs and events organised by the beneficiaries. Some photos of the Mid-
term and Final Conferences and other events have been collected in ANNEX 17.

The Consortium is planning to keep the notice boards on show at their own premises after the end of the
project, as stated in the After-LIFE Communication Plan.

WORKSHOP, CONFERENCES, FAIRS — ORGANISATION AND PARTICIPATION

Some equally challenging communication activities involved the organization of conferences, workshops and
the participation in tradeshows and events: instruments used for institutional communication were panels,
brochures, posters, slides, national newspapers, press releases and gadgets.

The seminars, congresses and tradeshows organised for the HPRS consortium or which the HPRS consortium
took part in to share and disseminate the results reached are reported below.

CONFERENCES /WORKSHOPS ORGANIZED BY THE HPRS CONSORTIUM

WHAT WHEN WHO / WHERE TARGET COMMENTS

CEPRA-ACIMALL organized the conference for
journalists with speeches given by: Dr Dario Corbetta
'MAL'CEPRA — Acimall President, Dr Paolo Fantoni -
Acimall / . Assopannelli/FederlegnoArredo President and Fantoni
28 | Museum o SpA CEO, Dr Enrico Pazzali — Fiera Milano SpA CEO, Dr
February : Natural Science stakeholders ) L . . o
Lorenzo Primulini — Acimall President (Association of
2014 and Technology ) , i ,
of Leonardo da Italian manufacturers’ of equipment and accessories
Vinci in Milan for processing wood). Participants: 16 companies and

30 journalists (details in ANNEX 31).

XYLEXPO European
Press Conference

Conference , 13 CEPRA -IMAL 24" biennial world trade show on wood technology
@Xylexpo Fair . ) . .
2014 May 2014 | Italy - Milan Industrial and components for the furniture industry

stakeholders
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WHAT WHEN WHO / WHERE TARGET COMMENTS
Ecomondo - 18° Fiera Internazionale del Recupero di
Materia ed Energia e dello Sviluppo Sostenibile: (18“7
International Fair for the Recovery of Material and
Energy and Sustainable Development) “Carbon Wood
IMAL / Stakehglders, Storage? Yes Thanks!”
Mid-term Novgiber Rimini nf:llfrys All details included in Deliverable D1D (ANNEX 15
Workshop - 1 day 5014  ECOMONDO public, attached to the present Report). The presentation of
www.ecomondo.com authorities | the project was a moderate success, especially for the
networking activities and exchange of information and
attracting interest from general and industrial
stakeholders (details in ANNEX 28).
. The final conference was successfully organized.
Final Conference .
HPRS - 2 days About 200 attendants, different stakeholders
ECO-INNOVARE including public authorities related to Life+
UN PROCESSO programme, environmental policies as well as the
INDUSTRIALE CON IMAL / general public. All details in ANNEX 17 attached to the
IL SUPPORTO DI ) L “ policy Report.
22-23 April | Auditorium “G.
UN PROGETTO 2015  Fini” of makers,  One of the most positive aspects has definitely been
EUROPEO Confindustria pUbl,'c, the interest manifested by the students in the
(ECO-INNOVATE authorities . . .
AN INDUSTRIAL Modena technology applied and its impacts on the
PROCESS WITH environment. These topics were later confirmed by
THE SUPPORT OF A the surveys carried out at the conference and on the
EUROPEAN incentives it produced or suggested (ANNEX 29).
PROJECT)
Organisation of the final demonstrative workshop at
XILOPANTEC. The visit to the pilot plant. About 50
Final ~ XILOPAN / participants. 42 from Italy, 8 EU wood panels
Demonstrative 24210A1p5r|| Xilopan Spa atteln?joants producers.
workshop - 1 DAY premises All details in Deliverable D1F (ANNEX 30 to the present
report).
Conference 14 May lG’\fleerrzaCnEyP—RA/ Industrial International Fair, worldwide leader for wood industry
@Ligna Fair 2015 2015 Hannover stakeholders ,
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FAIRS / EXHIBITIONS — PARTICIPATION OF THE HPRS CONSORTIUM

WHAT WHEN WHO / WHERE TARGET COMMENTS
21-25 Industrial
INDIAWOOD 2014 February | IMAL /India Biennial woodworking international event.
2014 stakeholders
25-28 Industrial . s . .
WOODMACFAIR February | IMAL /Cina stakeholders Internatlgnal Exhibition o.n qudworkmg Machinery
2014 2014 and Furniture Manufacturing Equipment.
2023 IMAL Industrial  |nternational Wood Composites Symposium. (ANNEX
IWF 2014 August stakeholders
5014 USA - Atlanta 43).
29 July-01 Industrial
FORMOBILE August CEPRA /Brazil  stakeholders | International exhibition. (ANNEX 43).
2014
27 Industrial N | g N
- 27th International Woo Processing Machines
INTERMOB 2014 | SSPYMPEr=\yin i /Turkey  Stakeholders , ) g ’
01 October Cutting tools, Hand Tools Fair.
2014
LESDREVMASH 20-23 Industrial th . . .
15 international tradeshow for woodworkin
2014 October IMAL/Russia stakeholders . . 8
2014 machinery industry.
FURNIPROASIA >8 IMAL/Singapor Industrial  Biennial tradeshow for the woodworking, furniture
2014 November stakeholders d | oroduction industri
5014 e and panel production industries.
EXPOBIOMA 21-23 COLOMER / Industrial
SA 2014 October  Valladolid stakeholders  Fair for professionals in Europe.
2014 SPAGNA
FIMMA 16-20 IMAL / Bento Industrial Feira Internacional de Mdquinas, Matérias-Primas e
March, Gongalves, stakeholders A , . Industria M lei
2015 2015 Brazil cessorios para a Inaustria Moveleira
Industrial {1 24th Biennial world exhibition for woodworking
XYLEXPO 2014 13 IMAL / Ttaly - stakeholders  technology and components for the furniture
May 2014 ' Milano .
industry.
30 Janaury — Industrial | 13th International Exhibition of Accessories, Furniture
WOODEX 5February  CEPRA/Iran stakeholders ' machinery, Equipment and Related Industries.(ANNEX
2015 34)
IMAL, CEPRA / Industrial International Fair, world fair for the forestry and
LIGNA 2015 14 May 2015 | Germany — stakeholders .
Hannover woodworking industry

FAIRS / EXHIBITIONS — PARTICIPATION OF THE HPRS CONSORTIUM

The Consortium decided to focus closely on the dissemination activities during the fairs/exhibitions,
because it noted that, in view of the niche market which the project is aimed at, the participation at
tradeshows has proved to be the most efficient instrument for promoting and appreciating the HPRS

project.

The participation in conferences and tradeshows has helped us to identify companies interested in the
project that have given us the opportunity to “test” the HPRS on various types of boards.

The dissemination activities have enabled us to establish stable communication relations with interested
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companies.

To this end, instruments like e-mails and newsletters, used as continual update channels are fundamental,
in addition to the dedicated website http://www.hprsproject.eu.

BROCHURES/LEAFLETS, POSTER AND DISSEMINATION MATERIAL (Details Figures par. 7.3)

Brochures and leaflets were prepared at the beginning of the project, including information on the project,
its objectives and the partners. The brochure is available in both Italian and English.

The 6-page leaflet has been printed in Italian, English and Russian, and the latest one is available for
download on the HPRS website.

The brochures and leaflets were distributed at all the events organized by the Consortium or those in which
some of the partners participated.

Posters (dimensions 70x100 cm) and Roll-Up (dimensions 85x200 cm) were prepared and exhibited at all
the events organized by the Consortium or where the project has been disseminated.

About 4055 brochures, 2500 leaflets, 2 roll-up and 5 types of posters have been printed and distributed.

Moreover, a video (ANNEX 44), which may be viewed on the website in the “News&Press” section, was
prepared by IMAL, to give a demonstration of how the pilot plant functions and to better comprehend the
potential of the HPRS project, and which was uploaded onto a USB drive for the occasion of the final
conference where it became a useful instrument for giving the non-industrial stakeholders an insight into
the technical and environmental implications of the project.

The Consortium decided to prepare other dissemination materials, and IMAL prepared the HPRS Flash Drive
(150 pcs) which contained some dissemination deliverables and the video filmed during the project. This
gadget was distributed at the Final Conference.

Some other gadgets were prepared for distribution at the various events in order to present and
disseminate the HPRS project:

0200 customised HPRS biros;

¢200 customised HPRS shoppers;

¢500 customised HPRS lanyards; (**)

e54 customised HPRS forever NAPKIN pencils;

¢150 customised HPRS note pads.

The pictures of the above mentioned gadgets may be found in ANNEX 32 to this Report.
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MAILING LIST / NEWSLETTERS

The mailing list was prepared by CEPRA at the start of the project, and included the following Italian and
European stakeholders: Public Officers-policy makers, and Clients. The mailing list has been used
throughout the project to send newsletters (the newsletters sent by CEPRA are available on the website),
invitations to the conferences/events, and to disseminate the project results. It was an important
instrument for contacting the stakeholders interested in the HPRS project in a relatively easy manner.
About 1000 invitations were made amongst ACIMALL, CONFINDUSTRIA, CRIT and the project partners’
contacts.

ARTICLE PUBLICATIONS

The following articles were published before the end of the HPRS project (details in ANNEX 33):
1.The article regarding the HPRS and the Final Conference (published on Emme Web - the on-line
magazine of the “Confindustria” of Modena);
2. The article entitled “Maghi del legno riciclato” (The wood recycling wizards) the San Damaso group is
specialised in the supply of machinery and complete plants for the production of wood based panels
(published in OUTLOOK “Confindustria di Modena” March-April 2015 n.2);
3. The article entitled “Strategic innovations to be more competitive” From gluing systems and equipment
to the supply of turnkey plants for panel production, mostly OSB, for the Italian market. This is the story of
the Imal Pal Globus Group, getting ready for further development in the Italian woodworking landscape
(published in XYLON INTERNATIONAL September-October 2013).

La Gazzetta di Modena (Modena Gazette)- 23/4/2014, article on the final conference in Modena.

Onwards and upwards - wpbionline.com (April 2015).

The Nuova Prima Pagina — Technology and flexibility: the IMAL model, editorial on the project.

Web and Magazine —online journal, New IMAL-PAL resination system

. Xylon magazine (November — December 2014) — the Community Life programme, an opportunity for

usinesses

o0 NO U A

Unfortunately, due to difficulties finding three productive sites where the board samples could be produced,
it was necessary to wait longer than expected to receive the results of the technical tests and for this reason,
the Consortium was forced to reschedule the publication of the articles.

Furthermore, problems were encountered in the case of the scientific publications as the project was not
considered valid in some cases. The articles for the technical publications will be published at the end of the
project. We will probably be able to make a scientific publication through the applied research of the
University of Modena and Reggio Emilia and one or two publications in speciality journals.

SOCIAL NETWORKS

The social networks have also been utilized as a dissemination tool.

IMAL has created profiles on facebook, linkedin, twitter, and google-plus.

At two years since they were created we have not seen any great interest. Speaking with experts from the
wood industry, we have found confirmation that in the wood-based panel field, these instruments are still
not used very widely even though they could be useful for forming communities and exchanging ideas and
experiences.
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LAYMAN’S REPORT

As per the EC requirements, IMAL, with the support of the HPRS partners, prepared the Layman’s report
(ANNEX 25 to the present Report) and published it on the project website.

The first few pages of the Layman’s report give details on project timing, what the project is about, whose
idea it was and who pursued the idea, where the pilot line is installed and last but not least, the reasons
behind the project. It was not until this stage that, after all the main details had been provided, a description
was given of the logic path the project had taken. After a brief description of how the work would be
organized and the main activities of the HPRS project, a more detailed description was given of the two
fundamental moments of the project, in an attempt to highlight the operational modality with which these
two activities would have been conducted: on one hand the analysis and the technical engineering and on
the other the application of the technology and the creation of the prototype, focussing the attention on the
communication activity in a general sense, as a transversal action, which regarded the project from the onset
right through to its conclusion. In the final part, space was given to the results reached with a brief
description of the technical adaptions and the necessary legislative routes for replicating and exporting the
HPRS project to other fields in the most convenient manner.

A hard copy in Italian and English has been prepared of the Layman’s report (1000 copies according to the
GA) as well as a digital version.

The Consortium will continue to use the Layman’s Report to disseminate the results of the HPRS project even
after the project has ended (as stated in the After-LIFE Communication Plan).

AFTER-LIFE COMMUNICATION PLAN

We believed that the After-LIFE Communication plan (ANNEX 21 to the present Report), like the Layman’s
report, should also contain the essential answers to give the readers an insight into the project and to allow
them to navigate through it. IMAL, with the partners’ support, has described the results achieved during the
project and the useful considerations to enable the HPRS project to become a reality that can be shared on a
national and international scale. The second part describes both the activities implemented during the
project with the indication of the dissemination material produced and the activities that will be
implemented 3 years (5 years for the website) after the HPRS project has ended.

All partners have contributed to the preparation of this plan and all of them will be involved in order to
ensure that the After LIFE dissemination activities are implemented efficiently and effectively.

The After-LIFE Communication Plan is available on the HPRS website.

NETWORKING ACTIVITIES (Action E2)
The communication activities formed an essential element for building synergies with other LIFE projects
and research institutes that could share knowledge and information with IMAL.
As a result, we have learned of projects and important institutes such as:
e DIGITALIFE - LIFE13 ENV/IT/000140;
e Life BiMoP - LIFE12 ENV/IT/000600.

Various possibilities were discussed with Marco Scoponi, the Technical Manager of Advanced Polymer
Materials Srl (APM) both at the ECOMONDO conference as well as at XILOPAN, for testing their natural
resins to try and reduce/eliminate formaldehyde based resins, starting from the assumption that these cost
less and that the quality of the product produced is similar or better.

Some tests were performed but the end results were not very satisfactory. The testing will nevertheless
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continue in the near future as it is in the best interest of XILOPAN, IMAL and APM to develop a new eco-
sustainable resin.
Other networking contacts included:

e PLASTIC KILLER - LIFE12 ENV/IT/000374;

e CAR WASTE - LIFE13 ENV/IT/000185;

e BIOCORE Greece - SeventhFramework Programme n°FP7-241566;

* UNIMORE: University of Modena and Reggio Emilia, Professor Luca Montorsi (Researcher) Faculty
of Science and Engineering methods, department of SYSTEMS FOR ENERGY AND THE
ENVIRONMENT;

e CRIT: Technological Innovations Research Centre.

As said above, contacts and synergies have been established with several projects which will more
than likely lead to future developments (details in ANNEX 27). It may therefore be confirmed that the
“Networking activities milestone: successful establishment of contacts and links with EU funded
projects and involvement in HPRS activities” has been successfully achieved.

5.3Evaluation of Project Implementation

5.3.1Methodology applied

Every project involving the fabrication of an industrial prototype intrinsically has a certain percentage of
probability that technical problems will arise as the project unfolds. The transfer of an idea or a trial to the
industrial field will have to face various challenges:

e Field factors (dimensions, surrounding conditions);

e Reluctance of firms to accept something new;

e Costs and the advantages of the new ideg;

e Time it actually takes to produce it.
These factors are all present in the HPRS project which has a particular story. IMAL had already attempted
to set up a pilot line with XILOPAN at its facility back in 2010. The attempt though failed in technical terms
but was nevertheless positive in terms of an expansion in skills and knowledge. Taking this aspect as a
starting point, various operational solutions were tried and tested for two years and it was not until the end
of 2011 that some glimmers of light started to show in the research.
Activities were planned from this situation to arrive at the accomplishment of the HPRS project within two
to three years.
The realization of a prototype to substantiate the potential validity of the project on an industrial scale
involves in itself a series of risks: scientific, technical and organizational:

1.Scientific risks

The cause of the problems the project encountered during the first trial (installation in 2010) was solved by
the CFD analysis of the University of Modena and Reggio Emilia in that, it is only thanks to their collaboration
that we were able to understand the reason for the premature wear of the sprayer nozzles and why they
continued to plug during the starting and stopping stages of the process.

2.Technical risks
IMAL operates in an advanced area of mechanics. Some problems arose with the initial search for suppliers
that could produce the various parts for the sprayer nozzles — which, along with the high pressure pumps,
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are the heart of the project - that were related to the costs to produce the prototype parts as well as costs
for the industrialization. It was only after exchanging information with other suppliers and trials conducted
by IMAL without material that it became possible to reach a reliable and economical technical solution.

3.0rganizational risks

Generally speaking, when an innovation is experimented in the wood-based panels sector, it is often
necessary to move outside one’s own country with logistic and organizational costs. In this case, the project
team used one of the consortium’s partners that was willing to run the trials and to use the latest
communication technology and operational interface with both ourselves and COLOMER. This enabled us to
reduce travel costs for meetings and tests and to accelerate solutions to technical problems.

5.3.2 Comparison: results achieved vs objectives

OBJECTIVE (a) To demonstrate the environmental, economic and technical benefits achieved by introducing
new mechanical technology for nozzles and blender motor, able to distribute the resin particles in a much

more efficient manner with respect to blending technologies currently available on the market.

Results

Potential improvements

Objective reached.

The studies carried out in IMAL first and then at XILOPAN have
highlighted technical wear aspects in starting/stopping
conditions which, once understood before the prototype was
produced, reduced the probabilities of the research failing as
had already happened in 2010 when the project was
suspended because the sprayers were unable to adapt to the
changes in flow rate and clogged when flow rate varied.

The operating method of the new sprayers satisfy the
requirement of the variation in flow rate and continual
operation for months without wear problems.

The technical team has had first-hand experience
with the difficulties prior to and throughout the
project related to the way in which the problem of
the sprayers during the starting and stopping stages
could be solved.

The lesson learned was that more time was needed
for testing before commencing the construction of
prototypes and above all it was necessary more
than ever to proceed with a study in conjunction
with the University or with centres specialized in
the research for innovative ideas.

OBJECTIVE (b) Demonstrate the effectiveness and efficiency of the entire production process and quality of

final products with respect to state-of-the art technologies.

Results

Potential improvements

The production of wood-based panels (PB, MDF, OSB) is a
mature technology and firmly established in every corner of
the world. The innovation introduced with the HPRS project
will tend to improve two major aspects of this technology:
eReduction in resin consumption

eReduction in electrical power requirements

The reduction in resin consumption has been achieved
through the concept of distributing the resin by means of a
high pressure system, exploiting the concept of the wood
surface exposed to the “mist” of resin introduced into the
process, reducing the resin addition rate as the current state-
of-the-art uses the weight to weight method [or rather, so
many kg of wood fibre to so many kg of resin used. This
system renders the blending process more efficient both in
environmental terms, by reducing the resources utilized which

The applications designed to date have highlighted
some rather singular situations: the utilization of
resins with particular additives which in some cases
improve system performance and in others make it
worse.

A study of these particular situations could pave the
way for another step forward in technology.
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in this case, is UF/MUF resin as well as the toxic emissions into
the environment and indirectly in terms of electrical power
requirements as fewer materials are handled, and in economic
terms by reducing the amount of resin added to the process
which impacts for about 30% on the cost of the wood fibre
panel.

OBIJECTIVE (c) Environmental objectives: Achieve a drastic reduction of resins usage in panel production
industry by demonstrating an EW panel production line able to save up to 10Kg (i.e. 10%) of resins for each
m? of panels. The reduction of resins will also bring to a consistent 5% energy saving in the MDF drying
process.

Results Potential improvements

Objectives reached. Please see previous point. It is difficult to involve customers in energy saving
From the installations made, greater gains have been noted in | concepts, but they are nonetheless extremely
resin reduction but these depend on the starting conditions = sensitive to those related to resin.

and the knowledge and skills of the plant managers. When the system is put into operation, the
Electrical power requirements have been estimated starting = technicians will need to hold training sessions not
from the figures available from XILOPAN as these were not = only for the operators involved in the process but
available (generally aggregate data) and not supplied by | also for the plant managers so that the
customers. environmental and economic benefits will last
longer and in time, could even improve.

5.3.3 Project results visibility
The immediately visible result of the project is the installation of over 40 systems after the pilot line was
installed, some deriving from the pre-series and others deriving from the industrialization process. This has
permitted the Consortium to enrich their knowledge on the technology applied and to disseminate it at the
tradeshows in which the partners take part.
We received numerous contacts from the Ligna (Hannover) tradeshow in particular, which have been
transformed into customer orders split as follows by continent:

Europe 16 North America 2
Asia 16 South America 5
Oceania 2 Africa 3

The majority of contacts were made at the tradeshows, where a video on the high pressure system as well
as specific posters attracted the industrial stakeholders mainly for the economic aspects of the project. We
wish to recall here that generally, resin impacts for about 30% on production costs and that in the case of an
average capacity plant of around 1000 m3/day, the savings in economic terms with resin costing
approximately 300€/ton, are equivalent to around 700,000 euro on an annual basis. Furthermore VOC
emissions are lower and less electrical power is required. These figures explain the reason for the keen
interest of the wood-based panels industry in this new technology.
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From the reports received and the information gathered from the installations, IMAL, COLOMER and
XILOPAN are setting up a research team to make further improvements to the sprayer nozzles and to
operate upstream of the blending process to try and reduce the number of parts required for the process as
well as the power required per unit of cubic metre of product produced. This means that in about one year’s
time, we could have a new injector with better features with respect to that currently being used. This
activity continues to be conducted on the pilot line installed at XILOPAN.

5.3.4 Project amendment and the results achieved

The amendment to the Grant Agreement did not involve any technical modifications, only changes of an
organizational nature. Having one partner less in the dissemination area, would have impacted on
communication and market analysis. Thanks to the amendment and the transfer of the activities to the
partner CEPRA and its capabilities to offset the withdrawal of the former partner, the foreseen activities
have been successfully implemented.

5.3.5 Dissemination effectiveness

Assuming that:

e The wood-based panel market is a niche of the wood market with just a handful of manufacturers per
nation and which are generally large companies or industrial groups, and so communication towards
these stakeholders must be targeted and specific for their field.

e These industrial stakeholders frequently attend the most important trade shows for the industry and
get updates from specialty journals which are of a more dissemination/commercial aspect rather
than a technical one.

Communication with this kind of stakeholder is normally through specific industrial channels (news,
tradeshows, business visits).
The target set by the HPRS team for the project is to promote the skills and capacities of the following
partners to other fields as well:
e XILOPAN (Technical Management’s knowledge of the food industry);
e IMAL within the Modena area with reference to high school and university students and suppliers
related to IMAL and the local industrial structure;
e COLOMER for its suppliers and customers;
e CEPRA/ACIMALL on a national and international scale at tradeshows and through industry events.

Some students requested the documentation for further investigation into the climatic issues caused by the
production of wood based panels to conduct their own research, and numerous customers requested
information on the high pressure system in addition to quotations which, in most cases, became secure
orders.

The greatest difficulties are related to dissemination and contact with the users (which are industries in the
case of the HPRS project). These only move when there is a blatant economic interest and only for certain
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events (tradeshows or international congresses/seminars). After our first experience in the world of the LIFE
projects, we shall take these aspects into account to set up communication projects addressed to potential
end users of the technology launched on the market.

The following

table demonstrates

activities/tools/channels:

the effectiveness

of the

dissemination of different

COMMUNICATION

ACTIVITY CHANNELS/INSTRUMENTS FEEDBACK TREND INDICATORS
USED
Results from Google Analytics:
Continual possibility for all sessions: 7243
Use of search engines those interested to consult all Users: .6270
WEBSITE ! Page views: 14483

mail or phone contacts

the updates and news on the
project from the website

Pages/session: 2
Average length of session: 70,36
Bounce rate: 86,57%

SOCIAL NETWORK

Use of search engines.
Technical documents,
photographs, press
releases, updates,
newsletters

Continual possibility for all
those interested to consult
all the updates on the
project from the social
networks created

E-mails received:
Approximately 1450 mails received
through the Social Networks

Company’s own

Dissemination of the results

communication reached to the field
TRADESHOWS mstrqments, mailing lists, = operators. Important Attendance at 10 major fairs on a
AND EVENTS website, newsletter (press; moment of exchange national/world scale

releases, roll-ups, leaflets, between the  technical

brochures, posters, coordinators of  various

gadgets) projects.

Company’s own Dissemination of the results

communication achieved to programmers

instruments, press and political  decision  Attended by approximately 100
CONFERENCES: releases, newspapers, makers, schools and  participants, including the Mayor of

(mid-term and
final conference)

mailing lists, website,
newsletters (press
releases, roll-ups,
leaflets, brochures,
posters, gadgets)

operators in the industry.

Important  moment  of
exchange between the
technical coordinators of

various projects.

Modena and the President of the
Confindustria.

WORKSHOPS
(Visit to pilot plant
at Xilopan)

Company’s own
communication
instruments, press
releases, newspapers,
mailing lists, website,
newsletters (roll-ups,
leaflets, brochures,
posters)

Dissemination of the results
achieved to programmers
and political decision
makers, schools and
operators in the industry.

Important  moment  of
exchange between the
technical coordinators of

various projects.

Attended by approximately 100
participants, about 40 of which were
from the Modena FERMI and CORNI
technical high schools.
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ACTIVITY

COMMUNICATION
CHANNELS/INSTRUMENTS
USED

FEEDBACK

TREND INDICATORS

PREPARATION OF
BROCHURES,
POSTERS,
LEAFLETS,
INFORMATIVE
BOARDS

Conferences, tradeshows

and events

Dissemination and
illustration of the project
and the results achieved

2100 LEAFLETS printed

5500 BROCHURES printed

20 POSTERS printed

20 INFORMATIVE BOARDS printed
2 ON SITE PANELS printed

ARTICLES
PUBLISHED IN
SPECIALTY
JOURNALS

Mailing list

Dissemination of the results
achieved to a specific target
of technicians and industry
operators

3 publications in daily newspapers
and 2 publications in OUTLOOK and
EMMEWEB which are national
newspapers of CONFINDUSTRIA and
1 publication in XYLON
INTERNATIONAL, journal dedicated
to all technological sectors and
suppliers for the wood industry,
commerce and crafts, is sent to over
7 thousand operators and selected
opinion leaders throughout the
world. It's the instrument for
updates and information  on
technologies, markets, products and
the latest “made in Europe”
novelties.

GADGETS

Conferences, tradeshows
and events

dissemination
the

Promotion,
and illustration of
project

200 customised HPRS biros

200 customised HPRS shoppers

500 customised HPRS lanyards

54 customised HPRS forever NAPKIN
pencils

150 customised HPRS USB pens
containing brochures, posters,
leaflets, information boards

150 customised HPRS notebooks

Generally speaking, as may be seen, the communication and dissemination activities for the HPRS project
have received important feedback and have attracted a lot of interest from the stakeholders.
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5.4 Analysis of long-term benefits

5.4.1 Environmental benefits

a) Direct / quantitative environmental benefits

The reduction in resin consumption by over 10% and the consequent reduction in the emission of
formaldehyde into the environment lies within the so-called resource-efficient Europe Flagship Initiative
strongly supports the shift towards a low- carbon economy, independent from fossil fuels. The EU2020, and
the 2050 roadmap, aim to reduce GHG emission by about 20% and 83-87% by 2050, when compared to
1990 levels. Highly innovative, sustainable and low-carbon solutions and technologies are considered as key
factors to enhance the European competiveness on a global scale. In this context, the present
demonstration aims to give a substantial contribution to find cost affordable, green and sustainable
solutions. The demonstration is also expected to be compliant with the IPPC 2008/1/EC Directive, which
aims at emission reductions that should reduce premature deaths.

The blending process in the wood panels manufacturing accounts for about 3% of the total energy,
corresponding to 6kWh per m3 of wood panel produced per year, or 1.362 GWh for a production of 227
Mm3 [2014-Faostatistcs_ http://www.fao.org/forestry/statistics/80938/en] of a typical PB production. This
in turn corresponds to about 2.22*10-3 tCO2 equivalent per m3 of wood panel [2006, Greenhouse Gas
Protocol, Progress Report]. The LIFE- HPRS project reduces energy consumption about by 10-15%, namely
about 0.9 kWh per m3 of wood panel per year, and thus 3.3* 10-4 tCO2 equivalent per m3 of wood panel.
In the case of a typical PB production -2014- this would mean 7.5 ktCO2 eq. saved per year. In the case of
MDF the reduction in resin content will also bring about an additional energy saving of about 5% in the
drying process, i.e. 4.5 million kWh per year (about 13,6 kWh per m3 of wood panel), or 1665 tCO2 eq. per
year.

When the production of urea-formaldehyde resins is considered, i.e. a cradle-to-grave life cycle approach,
the energy consumption for the production of resins is an important factor in view of the consistent UF
resin reduction. In fact, it is estimated that about 0.86 kWh are used to produce 1 kg of UF resin [2007,
Ecoinvent, Life-Cycle Inventories]. Taking into account a resin saving of up to almost 10% i.e. 600 tonnes of
resins saved per year, it would lead to an energy saving of 516* kWh, or 190.9 tCO2 equivalent per year.

Resins

Regarding the environmental aspects the so called volatile organic compound (VOC) emissions represent a
concern. Urea-formaldehyde resins have traditionally been used in the production of wood-based panels
(mainly particleboard, fibreboard, plywood) and related products for decades accompanied by a continuous
reduction of acceptable levels in formaldehyde emission from wood panel products. Resins typically contain
formaldehyde, which, even if it is not listed in the Annex | of 689/2008/EC Regulation (export and import of
dangerous chemicals regulation), nor on a priority list for risk assessment, it is banned from use in certain
applications for its toxicity.
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The maximum admissible formaldehyde emission from finished products is less than 0.1 ppm or 0.4 ppm
(EN 13986 E1 and E2 classes respectively), depending on the board class. The 10% reduction in resin
addition, objective of the present demonstration project, will maintain formaldehyde concentration well
below 0.1ppm, complying with E1 class. The health of EU citizens will largely benefit from the
aforementioned reduction in toxic chemicals, being engineered wood panels present in a variety of sectors
and directly in contact with end users.

Hence, the LIFE-HPRS project will bring great benefits to the environment by increasing energy efficiency,
lowering GHG emissions, and reducing the amount of hazardous chemicals. The environmental impact will
also be certified according to the I1SO 14021 and ISO 14040 standards. The approach, methodologies and
software utilized to perform the LCA will be the ones used and credited by the most important EU
Authorities for evaluation of the environmental impact and related analysis.

b) Relevance for environmentally significant issues or policy areas

The project reduces the quantities of resin utilized in a cubic metre of product produced with traditional
systems and hence approaching the European targets of creating a cleaner and more sustainable
environment.

The reduction in emission levels is a requisite which XILOPAN has accomplished and which is required by
the local standard requirements [AIA]. Furthermore, it is possible to reduce the presence of formaldehyde
by at least 10% in the work environment in the vicinity of the press where the heat cycle evaporates the
resin and the water.

5.4.2 Long-term benefits and sustainability

a) Long-term / qualitative environmental benefits

The project contributes, in its own small way, to reducing global atmospheric pollution not only in Europe
but on the whole planet and opens up potential markets in countries where there is a greater awareness of
the environmental aspects (in the Scandinavian countries for example).

b) Long-term / qualitative economic benefits
The partners have economic advantages at various levels; IMAL can market the new product throughout the

world, COLOMER as a result, can increase maintenance services and CEPRA/ACIMALL can continue to
disseminate the project as a strong point of an innovative, green product in its industrial sector.
Furthermore, in the mechanical district of Emilia Romagna, IMAL will disseminate the technology towards its
regular suppliers in particular thus creating new business opportunities and opportunities for highly qualified
jobs.

The first economic values obtained indicate a reduction of approximately 5% in costs for the board and
savings of approximately 1 M€ on a production of 1000m3/a day. These are interesting figures which will
help IMAL, and some of the partners of the consortium as a result, to gain at least 20% of the potential
market for resination systems.

c) Long-term / qualitative social benefits
The new technology will lead to the employment in IMAL of at least 10 people in the technical area over the
next three years to meet the requests coming from the innovation introduced and one/two people at
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Colomer, in addition to improving the work environment by reducing formaldehyde levels and levels of
other toxic substances.

d) Continuation of the project actions by the beneficiary or by other stakeholders

The evolution of the technology and the tradeshows which the partners will continue to participate in, will
gradually involve new potential stakeholders in addition to spreading the positive effects of the project
which has just ended to other ongoing projects.

The experimental project of the pilot line continues and is present at XILOPAN. From the results obtained
from the first series of high pressure lines and from the information on the performance of the injectors in
varying operating conditions, [temperature, glue recipe and pressure] we have commenced studying ways
to improve the injectors as in some cases, extensive wear has been reported. The new technology has
already replaced the old injectors and, now the production of the injectors is solely that related to the
research activity within the scope of the HPRS project. XILOPAN has extended the use of the new injectors
after the tests, to the whole process and achieving better results with respect to the pilot line as the
injectors have been upgraded twice albeit with minor modifications between August 2014 and December
2015.

In the After-LIFE Communication Plan some actions foreseen after the end of the project have been planned
and scheduled.

5.4.3 Replicability, demonstration, transferability, cooperation

The project will be installed worldwide with benefits for the stakeholders both in economic terms as well as
in environmental terms. The obstacles impeding installation are purely economical as a significant initial
investment needs to be made despite an extremely rapid return on investment. We have noted at
tradeshows and from the survey conducted that very few stakeholders focus on the environmental aspects
and consequently, we are planning a dissemination activity which will concentrate on the improvements
which the project can offer in environmental terms to be conducted at the various tradeshows.

We have established contacts with various companies as a result of the final conference [industrial
engineering, Garc spa, Graniti Fiandre Spa, CMS group] and with whom we have commenced collaboration
for transferring the technology to the food and ceramic industries, waste and surface coatings for the high
pressure injectors and related technology.

5.4.4 Best Practice lessons

The timing for the search needs to be reviewed. It took us about five years before we were able to
industrialize the project, which is too long for an evolving economy. The application of the new research
methods to shorten the analysis times and probability of failure, may serve as a valuable prompt to improve
our best practices.

We shall need to set up an experimental centre near IMAL and, with the support of the various
stakeholders, proceed with some fundamental research to decrease industrialization times and
modifications, bearing in mind that we operate on a global market with processes and raw materials which
differ from nation to nation.

5.4.5 Innovation and demonstration value

The advantage of the European project is that the companies can emerge from their national context and
interact with other partners within the European community and hence create in its own small way, a de
facto European Union.
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The patented obtained through this research, places Europe as a leader in sustainable technologies with a
low utilization of resources within the wood-based panel production industry.

The European support is yes, of an economic nature, but above all of an organizational and managerial
nature, respecting the time schedule, the submission of documents reflecting the research which has been
carried out, it improves the work environment, it stimulates exchange and above all the individual
competences and European ones, laying the foundations for a real European collaboration and not just a
financial one.

Particleboard, initially intended as a replacement for plywood, uses waste material such as planer shavings,
offcuts or sawdust, hammer-milled into chips, and is bound together with a phenolic resin. The wood is cut
into chips, dried and weighed and then conveyed into the blender, which consists of a cylindrical drum with
a rotating shaft inside, on which special tools are mounted to blend the process material with the resin and
to push the flow towards the outfeed. The glue mix is sprayed onto the material through a set of nozzles
mounted on the machine body near material infeed. Due to the high speed at which the shaft rotates, the
chips are pushed towards the inner surface of the drum and are subject to a lot of friction with the surface.
The resined material from the blender is then conveyed to the forming line by suitable conveyors. The high
speed at which the shaft rotates forces the chips against the drum wall, so sprayers are mounted inside the
drum tangentially to ensure that the material to be resined passes through the spray. A major problem is
that the smaller chips and dust inside the wood flow tend to absorb excessive amounts of resin, which can
even be 6 or 7 times greater than the amount absorbed by the larger sized chips.

The HPRS project remedies the aforementioned limitations and achieve a significant reduction in the
amount of resin consumed. In the novel HPRS system an accelerator brush roll is mounted before the chips
flow into the blender, which has the task of forming a very fine layer of material which flows at high speed.
This creates a large surface of material onto which the glue mix is sprayed. This material then flows into a
special, cooled chute equipped with an automatic cleaning system to keep the inside clean: two sets of
injectors mounted opposite each other at the infeed to the chute, spray the resin over both surfaces of the
curtain of material. Special in-house designed injectors with commercial sprayer terminals, normally used in
the painting process, will be used to spray the glue mix. This technology, which utilizes pump units operating
over a pressure range of between 30 and 100 bar, produces an ideal nebulisation of the mixture that is
carefully sprayed over the material flow through numerous injection points. The resined material then
enters the blender where it is mixed until it is evenly blended. It is possible to save on resin consumption
with this new resination technology, (over 15% depending on the type of material) and to solve the
problems listed above with traditional technology. With this new configuration the material is blended
before it actually enters the blender which means that the entire length of the blender may be exploited for
the mixing process.

5.4.6 Long term indicators of the project success

The indicator for the success of the project is extremely simple: the 40 plus HPRS installations made
between 2014 and 2015. We are talking about 6000 m3 produced a day of new plants and around 300
requests for quotations received to date, and which have been submitted accordingly for the high pressure
system. The system has been promoted at all the tradeshows in which the partners have taken part.
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The hours worked by XILOPAN are less than those foreseen but the Personnel costs are higher as highly
specialized personnel was used (Mr. Buriani) both in the networking phase as well as for the tests run
with the resin supplied by ABM and supervised by Mr. Baldini).

The travel costs are lower than budgeted (actual: 265€ / foreseen: 8100€) as the networking costs
during the tradeshows and conferences were not included.

FINAL REPORT HPRS LIFE12 ENV/IT/000307




HPRS PROJECT - LIFE12 ENV/IT/000307

7. Annexes

7.1 PROJECT DELIVERABLES

Ref

GA
Deliverable
No.

Description

Annex 1

A2A

Design of the HPRS technology: details on specifications, parameters,
requirements, layout and design of the pre-pilot plant. Detailed descriptions
of each subsystem and workflow

Annex 2

A2B

Layout of pilot line: report on the different layouts and design in the
production of PB, MDF and OSB wood panels. Description of the mechanical
and structural properties.

Annex 3

B1A

Procurement and Pilot Line Report. List of components, subparts, assembly
of the pilot plant, cost (Bill of Quantity), functioning, procurement
procedures utilized by IMAL to purchase the components.

Annex 4

B1B

Start-up of the pilot line and parameters specifications. Report with
information regarding the pilot line start-up, testing and optimisation, with
related parameters, specifications and indicators

Annex 5

B1C

Manual of the pilot line. Its description, its components, functional
characteristics, working parameters and procedures (safety and emergency).
EU-national regulations with which the plant will comply.

Annex 6

B2A

Prototype and testing: Report indicating levels of performance of prototypes
and areas for improvement of design. This report will include details on the
tests carried out on the prototypes.

Annex 7

B2B

Set of Parameters and specifications: defined in the demonstration and
optimal parameters. Environmental indicators also included (studied in
Action C1)

Annex 8

B3A

Preliminary results of tests. Results of the first testing campaign conducted
on the first demonstrative manufactured wood panels, allowing feedback to
be provided on the products.

Annex 9

B3B

Testing and fine tuning: this report will contain all details about the testing
on wood panels, according to the aforementioned standards

Annex 10

B3C

Validation: results of all tests will be collected, eventually the products will
be validated according to EU-international standards. Feedback from
stakeholders’ representatives.

Annex 11

B4A

Industrial Validation Report that will include details about tests and
certifications, samples, the manufacturers and suppliers involved in the
present actions, and their feedback.

Annex 12

C1A

Life Cycle Assessment: report on environmental performance of the final
product, the validation according to the ISO standards and summary of the
environmental indicators.
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Ref GA Description
Deliverable
No.

Annex13  C2A Market introduction scenarios report. Delivered in 2 periods, with 2 studies
on the market impact at EU-worldwide level. Market studies, potential for
other markets replication, feedback from stakeholders.

Annex14  D1C Brochures, newsletters, final poster: Report before the mid-term and final
workshop. 1 poster and 5 LIFE+ informative panels for the final workshop to
showcase the activities and the results of the project.

Annex15  DI1D Mid-term workshop: 1 day mid -term workshop in Italy, followed by a 1 day
visit to the prototype plant.

Annex16  DI1E After-Life+ Communication Plan: detailed strategy and means to conduct an
effective dissemination campaign for three years after the termination of
the project. Final demonstrative workshop: report with minutes and
proceedings of the 1-day final workshop at XILOPANTEC premises, with
details about participants, topics addressed and presentations, main
outcomes

Annex17  DI1F Final demonstrative workshop: report with minutes and proceedings of the
1-day final workshop at XILOPANTEC premises, with details about
participants, topics addressed and presentations, main outcomes.

Annex18  DI1G Layman’s report

Annex19  DIH Publications: at least 8 articles will be published alongside all the duration of
the project

Annex27  E2A Networking activities: report on the establishment of links and exchange of
information among EU-funded projects and HPRS partners, strategies and
means of communications.
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7.2 MISCELLANEOUS ANNEXES

Ref No. Description

ANNEX 20 Synthesis on the investigation of the expectations of the various types of
stakeholders

ANNEX21 After life Communication Plan

ANNEX 22 Consortium agreement amended and updated on 04/12/2014

ANNEX23 | ______ CFD report

ANNEX 24 | ______ FEM report

ANNEX25 . Layman's report

ANNEX26 = - Report from google analytics

ANNEX28 . Report on Mid-term Workshop - 1 day

ANNEX29 . Final Conference HPRS - 2 days
ECO-INNOVARE UN PROCESSO INDUSTRIALE CON IL SUPPORTO DI UN PROGETTO
EUROPEO (ECO-INNOVATE AN INDUSTRIAL PROCESS WITH THE SUPPORT OF A
EUROPEAN PROJECT)

ANNEX30 Final Demonstrative workshop - 1 DAY

ANNEX31 - XYLEXPO European Press Conference

ANNEX32 ______ Samples of gadgets distributed

ANNEX 33  ______ Articles published

ANNEX34  ______ Iran fair

ANNEX36 = - Output Table indicators

ANNEX 43 Brazil USA fairs

ANNEX 44 Video

ANNEX 45 Excel file of action costs
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7.3 FIGURES
Ref | Description Page
1 Site board at IMAL 82
2| Site board at XILOPAN 83
3 HPRS Brochures 84
4 HPRS Poster 1 85
5 HPRS Poster 2 86
6 | HPRS Poster 3 87
7 Final poster 88
8 HP Brochures 89
9 Brand kit for final conference 90
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8. Financial report and annexes

Ref Description

ANNEX 35  Auditor’s report (deliverable E1B)

ANNEX 37 Standard Payment Request and Beneficiary's Certificate;
Consolidated Cost statement for the project;
Financial Statement of the Individual Beneficiary IMAL

ANNEX 38  Financial Statement of the Individual Beneficiary CEPRA

ANNEX 39 ' Financial Statement of the Individual Beneficiary COLOMER

ANNEX 40 ' Financial Statement of the Individual Beneficiary XILOPAN

ANNEX 41 | Clarifications to the EC

ANNEX 42  CEPRA Iran travel expenses

ANNEX45  Only stamp: dissemination paper
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HPRS stands for HIGH PRESSURE
RESINATION SYSTEM, this project aims at
developing. implementing and

LIFE+

The LIFE-HPRS project Is a 36 month project co-funded by

‘which is the European Union's financial instrument

“The

AIM & GOALS TECHNICAL OBJECTIVES
The LIFE-HPRS project aims at To the er
demonstrating a novel in the and ical benefits

engineered woad sector, with the design of
an | system for blending

the i ive high p
resination system, before moving on to the
commercialisation stage. The target is to
design a novel type of sustainable variable
section orifice sprayer nozzles, through
which resins are sprayed homogeneously at
high pressure.

Such & system shall be capable of
improving the energy efficiency of the
electric motor utilized within the blending
process itself by 15%. and at the same time,
of reducing resin addition by 10%, and
consequently the presence of toxic
like yde. In tradi
processes the wood fibres are crushed and
driven at high speed inside drums, where
the resin mix is injected through nozzles at
a given pressure and mixed without a
careful control of the resinfwood ratio.

The HPRS solution on the other hand,
consists in the application of sprayer
nozzles with a variable orifice diameter,
where resin pressure is monitored and kept
at high speed to achieve a rapid and
uniform distribution of the resin over the
surface of the strands or chips, hence

processes, which will permit a consistent
ion in the of fe

-based toxic chemicals (10%) and a 15%
ion in energy ion in the

with the introduction of new mechanical
lechnologies for sprayer nozzles and
blending power, capable of distributing the
resin particles in a more efficient manner
with respect to current blending

blending process, plus an additional 5%
energy saving in the MDF drying process.
Consequently the HPRS will lead to a
significant reduetion in the carbon feot-print
related to the production of wood-based
panels in the entire EU area and globally.
where p i are i
more and more significant.

The aim of the LIFE-HPRS project is to:

Design and construct a fully operational
pilot line, where all energy consumption and
safety tests compliant with European and
national  laws have been successfuly

performed.

Manufacture 3 batches of 500m3 of wood
panel prototypes, which will be tested
according to the ISO 14040:2006 and
14044:2006 standards.

The LIFE-HPRS project aims at
demonstrating a technology which will
significantly reduce resin addition rates and

and ach;ievhg an overall of the

hy energy In relation to the

blending process. Whilst UF resins have
desirable thixotropic properties and provide
the wood panel with good structural
properties. it is paramount to optimize their
use in relation to the desired properties and
minimize the amount of formaldehyde,
known for its effects on human health.

of engineered wood panels.

BENEFITS

gias on the markat.
To demonstrate the effectiveness and

iency of the entire ion process
and quality of final products with respect to
state-of-the art technologies.

ENVIROMENTAL OBJECTIVES

To achieve a drastic reduction in the
amount of resin utilized in the panel
production industry by demonstrating that
an EW panel production line can save up to
10% in resin for each m* of panal.

To demonstrate & relevant reduction in
energy consumption in the blending and
drying process by using an injection systam
that carries out a preliminary blend of the
wood and rasin particlas before the
traditional blender comes into operation.

EXPECTED RESULTS

The aim of the life-HPRS project is to
reduce resin usage in the panel produclion
industry by distributing the amount of resin
required in relation Lo the surface {and not in
relation to the weight of the wood),

EU citizens will indeed benefit from the present project thanks to the innovative solutions that will
positively impact an energy, GHG emissions and chemicals.

« 10% reduction in the emission of volatile

- 15% reduction in energy consumption in the blending process and 5% in the MOF drying pracass.

= B X
Partner: mnl Ak QACIMALL o ll= xilopan

o a
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Visit our website:
wew nprsproject.eu

g a projects.
duration of the project is from 1st July 2013 to 30th
December 2015
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http://www.hprsproject.eu/

The duration of the project is from 1st July 2013 to 30th
December 2015
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The LIFE-HPRS project is a 30 month project co-funded by
LIFE+ which is the European Union's financial instrument
supporting environmental and nature conservation projects.
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In order to reach this goal, a consortium of four partners, coming
from two different EU countries (ltaly and Spain) specialized in
manufacturing wood-made panels, has been formed
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http://www.hprsproject.eu/

The HPRS project is
co-funded by the
European Commission
within the ENV.E.4
LIFE Programme
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The HERS partners are fobly committed iv elaborating sobutions that are affordable sustainable and exvironmental fricndly, ir compliance with the LFU2020 P oudnais
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Ref.7
Final Poster

With the contribution of the LIFE

financial instrument of the
European Union

LIFE2012/ENV/00307 |

HIGH PRESSURE RESINATION SYSTEM
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