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Figure collegate al testo

U= I% IEIFH 5 ?\}1%ﬁ . %;.. g

Figura 1. Il dispositivo ¢ stato con una sezione ottagonale dotata di
trasduttore a piastra, ciascuno di 100 W di potenza e 23 kHz di
frequenza. La sezione circolare interna ¢ lo scambiatore di calore. La
pasta di olive scorre nella sezione anulare esterna, mentre ’acqua
(fredda o calda) scorre nella sezione anulare interna per modulare la
temperatura all’interno della pasta di olive.
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Olive Sound .

Informazioni relative al progetto

OLIVE-SOUND
ID dell'accordo di sovvenzione: 820587
Sito web del progetto [

Data di avvio
1 Gennaio 2019

Data di completamento
31 Dicembre 2021

Finanziato da
H2020-EU.3.

H2020-EU.2.1.

Bilancio complessivo
€ 2439 257,50

Contributo UE
€ 1895 856,25

Coordinato da
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Figura 2. Composizione del partenariato del progetto Horizon 2020



SHE Design

Definizione della sezione ottimale
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Figura 3. Determinazione dei transitort di pressione all’interno del ‘Sono-
Heat-Exchanger — ‘Olive Sound indotti dalla azione degli ultrasuoni
sulla pasta d1 olive.



SHE Design

Analisi fluidodinamica
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Figura 4. Analisi fluidodinamica della pasta di olive all’interno del ‘Sono-
Heat-Excchanger — ‘Olive Sound .



Figura 5. Alcune fasi della costruzione della unita modulare del “Sono-
Heat-Exchanger — ‘Olive Sound costruita per 1 test di ottimizzazione.
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Durante i test una valvola consente di alternare la

gramola con il Sono-Heat-Exchanger allo scopo di Sonicazion
. s ge ni ione

comparare le performance in termini di tempo,

resa e qualita. ‘
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Figura 6. Schema di montaggio del prototipo nei test di verifica
funzionale.
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Conversion of
research results to
industrially useful
Innovations Is,
however,
considerably more
complex than
generally
appreciated.

Long And
Winding Road

ahead
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Idea Generation
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Selection

v

Execution

l

Launch to Market

IDEA
Unproven concept, no testing has been performed

BASIC RESEARCH

You can now describe the need(s) but have no evidence

Concept and application have been formulated

NEEDS VALIDATION
You have an initial ‘offering”. stakeholders like your slideware

SMALL SCALE PROTOTYPE

Built in a laboratory environment ("ugly” prototype)

LARGE SCALE PROTOTYPE
Tested in intended environmentt

PROTOTYPE SYSTEM

Tested in intended environment close to expected performance

DEMONSTRATION SYSTEM

Operating in operational environment at pre-commercial scale

FIRST OF A KIND COMMERCIAL SYSTEM

All technical processes and systems to support commercial activity
in ready state

FULL COMMERCIAL APPLICATION

Technology on ‘general availability' for all consumers

b~ ——

IDEA

PROTOTYPE

VALIDATION

PRODUCTION
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«demand-pull»....

Un modello di innovazione che nasce
dalla necessita di SODDISFARE UN

BISOGNO ESPLICITO dell’industria
olearia

bottleneck
of the process
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continuous continuous
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In regime di stampa imbavagiista It
vere arficolista @ Il leftore: egli deve

leggere tra le righe.

LA RIYOLUZONE. 2012

CONTO RIVISTA STORICA SETTIMANALE DI POLITICA ESCE
CORRENTE L

Diretta da PIERO GOBETTI - Redazione ¢ Ammipistrazione: TORING, Via XX Settembre, 60

POSTALE Abbonamento per il 1924 L. 20 - Per un semestre L. 10 - Estero L, 30 - Sostemitore L. 100 - Un numero L. 0,50 MARTEDI
Chi riceve un numero di saggie © nop | de abbonarsi respioga 1l giornale, altri i ghi i tmo I'invie ¢ dopo un mese provvederemo alis riscossione mediante tratts
cConpression

compression

ULTRASUONI

COrPrassion conmpression

rarefaction

rarefaction

Gli ultrasuoni sono ONDE SONORE con

frequenze superiori al limite udibile
dell'udito umano.

N /N /N N SN S
\VARVARV/

VARV

rarefaction rarefaction rarefaction

| dispositivi a ultrasuoni funzionano con

frequenze da 20 kHz a qualche GHz.



Effetto della cavitazione

«La cavitazione e
un fenomeno consistente nella formazione:
di zone di vapore all'interno di un liquido»

La Cavitazione negli U.S.

pressure

1 atm

vapor

)

) A
() 100°C temperature
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cavitation cell rupture

jet of liquid
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ULTRASUONI

Treatment R(E/f)A

mv  SD
Nessun trattamento 162 +03 a
US per_4 minuti 16.8 +0.5 ab
172 403 b

US per 8 minuti




Schema applicazione

Prototipo 2016 o m

PERFCRMLECH

food processing technology n* 8 viti 20MA

ﬂ P~ Uscita aria

FESR Puglia 2007-2013
Cluster Tecnologici Regionali
Per I'innovazione — cod. LPU9SP2

e

Tubo esterno n
matenale isolante

Tubo per
riverberazione US
e raffreddamento

Entrata aria di
raffreddamento

Al generatore U.S g
A_  pertrasduttori

UNIVERSITA

5 DEGLI STUDI DI BARI
7 ALDO MORO

Politecnico
di Bari
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4_7 _  Entrata prodotto
da trattare



SONO HEAT EXCHANGER

FESR Puglia 2007-2013
Cluster Tecnologici Regionali
Per I'innovazione — cod. LPU9P2

Politecnico

d| Bari

S UNIVERSITA
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&>’ ALDO MORO

2016



ENERGIA

SPECIFICA 3 E
Pys *xt § ‘3
Li - x S
m
trattamento US 4 6 8
statico a 31 kHz
Li Ps t m t

(J/kg) (W) (sec) (kg) (min)
7200 150 120 25 2.0

10800 150 180 2,5 3,0 2 12
14400 150 240 2,5 4,0 0

18000 150 300 2,5 5,0 _

21600 150 360 2,5 6,0

&y UNIVERSITA
‘»—?E;; DEGLI STUDI DI BARI
<> ALDO MORO




POTENZA Prototipo PERFORMTECH 2016
Li = 15000 — 18000 J/kg (23 kHz)

G (kg/h)  Li(J/kg) Ps (W)
3000 15000 13889

2500 15000 11574 Sezione 8

2000 15000 9259 File trsd. 7

G L 1500 15000 6944 IEade 36

P = Pot unit. 100
Nys 1000 15000 4630 Botensa EE00
500 15000 2315 G 1200

<y UNIVERSITA

859 DEGLI STUDI DI BARI
7 ALDO MORO

l":‘\ Politecnico
>oh) 1di Bari

REGIONE PUGLIA

FESR Puglia 2007-2013
Cluster Tecnologici
Regionali

Per I'innovazione — cod.
LPU9P2

file
totale

kg/h



Prototlpo PERFORMTECH 2016

UNIVERSITA C F D 3 D Y i REGIONE PUGLIA

PQlItBECn[CO DEGLI STUDI DI BARI
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s AL D O MO RO w Cluster Tecnologici Regionali

Per I'innovazione — cod. LPU9P2




Prototipo PERFORMTECH 2016
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Per I'innovazione — cod. LPU9P2
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Prototipo PERFORMTECH 2016

REGIONE PUGLIA

FESR Puglia 2007-2013
Cluster Tecnologici Regionali
Per I'innovazione — cod. LPU9P2

Moving
Surfaces

T,

A

“; Politecnico
\*$%¥/di Bari
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Pressure
2.13e+005

2.11e+005
2.09e+005

&y UNIVERSITA
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ALDO MORO
Velg% e-001 AN§1Y752 ~ A' L
| 2.57e-001 A(aaeﬁm‘k ‘

2.14e-001
1.71e-001
1.29€-001
Lp’; 8.57e-002
4.29e-002

0.00e+000
[m s*-1]

10 um semicorsa
10 oscillazioni |
500 usec S/, f
20 giorni di calcolo (16 processori)

Time step 10 usec




1 Frantoio (dic 2016) — Coratina

Resa estrazione (kg olio/100 kg olive)

+1 cent€/kg FESR Puglia 2007-2013

16,0 Cluster Tecnologici Regionali
14,6 Y 25 Per 'innovazione — cod. LPU9P2

ALDO MORO 20 1 6

Polifenoli totali (mg/kg) Folin-Ciocalteu

361
880
860
840
i 792
800
780
760

740

Tradizionale Sonicato differenza %

Resa [%]

I |
Sonicati '

Non sonicati ‘

olio extra vergine olio extra vergine Sonicato



End User Validation

e validare la tecnologia attraverso la cosiddetta End User Validation.

e La End-User Validation e una fase cruciale del processo di
innovazione che prevede che la tecnologia sia validata dai suoi
utilizzatori finali per verificarne:

* |'efficacia e
 |a capacita di rispondere ai bisogni specifici di un settore.

* || progetto dell’Istituto Nutrizionale Carapelli ha coinvolto alcuni
frantoi pugliesi che hanno testato il nuovo impianto a ultrasuoni
producendo olio extra vergine di oliva da cultivar differenti in epoche
diverse di raccolta.
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The Valley of Death

Bridging the Valley of Death

Political picture

of the "gap” ~ i

Valley of Death” \

Gap Funding = Bridging the “Valley of Death” P ISTITUTO
‘& NUTRIZIONALE
4 (ARAPELLYI
FONDAZIONE OMLUS
g University/
o Government/
= Development Agency
- Funding
L
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Research & Scaled
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Peranzana Miscellaneous Coratina Coratina 80% Coratina Cellina di
20% Ogliarola Nardo

D D




Table 3 Comparison of extraction yields in four olives mills (AB,C,D) by means of traditional
continuous process and ultrasound treatment with SHE, processing four olive cultivars.

KR
Miller A B B C D D
Cellina
. 80% Corati SERRAAARA
Cultivar Peranzana Micell. Coratina  Coratina ED“;"Dm di
Duvgrwvuww M
Yield
traditional 12.4% 14.6% 19.7% 12.1% 19.2% 13.2%
f%fimkgakxj
Yield LIS
process 12.8% 15.9% 24.1% 17.6% 20.3% 14.0%
Mv]
% points in
yields +0.5 +1.4 +1.5 +54 +1.1 +0.8
increment
Olive processed
(tons) 8.0 39 2.6 2.6 3.7 3.0
Harvesting December November November October January January
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Cosa succede negli impianti tradizionali?

POLIFENOLI

POLIFENOLI

\, RESA

A\

V

esa 11

POLIFENOLI

N

RESA %

v
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POLIFENOLI

POLIFENOLI

RESA

T POLIFENOLI

tradizionale

ULTRASUONI

RESA %
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m - d ‘
. J
IN-12N P3U-P7U C3U-CeU OMN-OMU

[,

UNIVERSIIA T o
Vi LOX C5 025a 025a 047 a 053a 015a 0.14a 16la 146 a
- DE GLI STUDI DI BARI LOX C6 aldehydes 798a 824a 1198a 1206a 522a 516a 3424a 3478a
LOX C6 esters 291a 289a 0.06 a 0.05a 032a 029a 0.07 a 0.07 a
A L D O MO RO LOX C6 alcohols 077a 076a 136a 177a 070a 055a 163a 177a
Total LOX 1192a 1214a 13.87 a 1441a 640a 6142 3755a 3807a
saturated C7-C10 aldehydes <001a <001a 029a 030a 001a 001la 0.15a 0.18a

mono-unsaturated C7-C10 aldehydes 002a 002a <00la <00la 005a 00da <00la <00la
di-unsaturated C7-C10 aldehydes <00la <001a 024a 026 a 003a 002a 012a 0.13a

201 / Ultras.

Artichoke

Frantoio C
«Coratina»

Almond Herbs

Tomato Bitter

E US treatment
] Traditional treatment

Sweet Spicy Tradizionale
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Frantoio Mimi

REGIONE PUGLIA
Progetti - INNONETWORK



Biofenoli (mg/kg)

ULTRAS.

645

800

Resa (kgevo/100kgolive)

Frantoio Mimi — Frantonio Mossa

ULTRAS. 15’ 6

14,5



OLIVE-59U

Ultrasound reactor
The solution for a continuous olive oil extraction process

The OLIVE-SOUND concept was triggered by the need of the olive oil producers to face the main
challenge in the current VOO extraction process; convert the long and costly batch step of
malaxation of the olive paste into a continuous process.

Participant organization name
Gruppo Pieralisi - MAIP S.p.A. (Italy)
CEDRAT TECHNOLOGIES (France)
University of Bari (ltaly)

AIDISA (Asociacion para la Investigacion, Desarrollo e Innovacion del Sector Agroalimentari) (Spain)

@ ISTITUTO
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Almazara del Ebro, S. Coop (Spain) @RAPELLI‘”;
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Reduction of process time by 70%: improved working capacity of the VOO mill and
transformation of VOO extraction into a real continuous process.

Energy conservation: 65% less energy consumption through the reduction both of process
time and water use.

Cost-effectiveness: the expected purchase price is 30% less than the price of a traditional
malaxation system.

Improved VOO quality: higher recovery of phenols and inactivation of enzymes that oxidize
them.

Compliance with EU regulations: a totally physical/mechanical process.

Modulation of the process: hot and cold conditioning of olive paste with the aim to modulate
the beneficial and sensory characteristics of the products.
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Now....Olive sound.

R&D

a4
3
N

COMMERCIAL >

Ambition : Olive oil FINAL
@gmmm C cita Producers CONSUMER

ALDO MORO

To introduce in the market in 24 months a novel R&D

ultrasound reactor for the treatment of olive paste
which will reduce process time by 70%.
“To obtain an increase in yield by about 5 -6 L

%, OLIVE - SOUND &+
-To enhance the release of minor compounds
promoted by US waves, improving the quality of
the extracted o1l that will be superior in terms of
both sensorial and nutritional properties.

-To reach an high level of sustainability of the The Planned design for scale-up of the new Prototype reported in the
whole extraction process due to reduced energy project is under IP agreement among the patnership ......
consumption B i

‘@ NUTRIZIONALE
(ARAPELLI

FONDAZIONE ONLUS

US solutions
manufacturers




Ultrasound technology represents a multifaceted strategy able to
interpret the concept of green food processing:

* has a significant effect on the rate of various processes in the food industry (in
this case replaces the long time of malaxation in few minutes)

assures high reproducibility,

reduces the processing cost,

simplifies manipulation and work-up,

* saves energy consumption

has beneficial effects also on the amount of secondary metabolites (such as
polyphenol and tocopherols characterized by heathy effects approved by the
European Food Safety Authority) extracted from the olive paste.
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Over a decade (2011-2019), an idea has became an innovation thanks
to:

* many skills
* transdisciplinary approach

* project management skills able to attract public and private funds,
crucial to develop an innovation

But, above all the ability to be a team and the enhancement of
different skills
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o

Carlo Franchini

Team work

Lentini Giovanni

Cavalluzzi Marilena Riccardo Amirante and Maria Lisa Clodoveo
Milani Gualtiero
Curci Francesca
Perugini Luisa
Palmieri Tiziana
Thesis Students

.....The true soul of this innovative idea
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