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SHIPFAIR

09h00 SHIP2FAIR welcome and presentation Miguel Zarzuela (CIRCE)

introduction to project’s set of technologies

and tools.
09h15 Solar thermal technologies for the agro-food Dimitrios Papageorgiou
industry (TVP) and Irapua Ribero (IS)
09h35 Presentation of the Control Tool Viktor Unterberger (BEST)
09h55 Presentation of the Replication Tool Giorgio Bonvicini (RINA-C)
10h10 Hand-on experience & good practices in Esperanza Tomas (RODA)

solar thermal adoption in the agro-food
sector - RODA

10:25 Questions

BREAK
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11h40

12h55

12h05

12h15

12h25

SHIP2FAIR welcome —Part Il

Hand-on experience & good practices in
solar thermal adoption in the agro-food
sector - M&R

Business and financing schemes for SHIP
installation

Presentation of Replication Studies for solar
thermal in industry

Roadmap for deployment of Solar Heating
for Ship2Fair

Renewable penetration in Spanish Industry

Lessons learnt and Policy Recommendations

Questions

Miguel Zarzuela (CIRCE) S H I P FAI R

Antonino Giummulé (M&R)

Dimitrios Papageorgiou
(TVP) and Irapua Ribero (IS)

Giorgio Bonvicini (RINA-C)
and Irapua Ribero (IS)
Nicola Chiara (LINKS)

Susana Rivera

(Cooperativas)

Luis Heras [CIRCF)
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SHIPFAIR
Concept

Unveiling the untapped potential of solar heat for
agroindustriesn EU

Fostering the integration of solar heat in industrial
processes SHIHrom agrofood sector, by
developing and demonstrating a set of tools and
methods for the development of industrial solar
heat projects during its whole lHeycle.

1 5D9¢Y ya ¢

DURATION: 2018023

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 5




Global Outlook T Energy Demand SHIPEAIR

Renewable Energy in Total Final Energy Consumption, by Sector, 2016

IF

o

10 _§ .., 3% __ 26
renewable 23 /Oin EU renewable renewable
energy Trend energy Trend energy Trend

Note: Data should not be compared with previous editions of the Renewables Global Status Reports.
Electricity also supplies final energy demand in the heating and cooling sector (71% in 2016), and transport sector (11% in 2016).

Source: Based on OECD/IEA.
% REN21 RENEWABLES IN CITIES 2019 GLOBAL STATUS REPORT

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables




SHIPFAIR
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https://www.iea-shc.org/solar-heat-worldwide

SHIPFAIR
Concept

Unveiling the untapped potential of solar heat for
agroindustriesn EU

Fostering the integration of solar heat in industrial
processes SHIHrom agrofood sector, by
developing and demonstrating a set of tools and
methods for the development of industrial solar
heat projects during its whole lHeycle.

1 5D9¢Y ya ¢

DURATION: 2018023
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SHIPFAIR

( Qcirce

INDUSTRIAL SOLAR TVP SOLAR
renewables onsite :
p roviaers
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The Association of European
Research Centres
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SHIPFAIRwill develop & demonstrate, in a 4 real industrial sites mo- S H | QFAl R

sites, a set ofools & methodsfor the development of industrial solar heat d
projects during their whole lifeycle EXpeCte

Sugar boiling \

Porto, Portugal

results

*RAR*

POzL b PRTURRES

Foie-gras production
Castelnaudary, France
a

LARNAUDIE

Spirits distillitation
Pessione, Italy

a@m

Wine fermentation &
stabilization
La Rioja, Spain

BopEcas & RODA
[I——

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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SHIPFAIRwill develop & demonstrate, in a 4 real industrial sites mo- S H | QFAl R

sites, a set ofools & methodsfor the development of industrial solar heat

projects during their whole lifeycle EX p eCted
Software to support the concept

Sugar boiling \ design of SHIP2 projects & the
Porto, Portugal development of feasibility studies

*RAR*

POzL b PRTURRES

Foie-gras production
Castelnaudary, France

LARNAUDIE

Spirits distillitation
Pessione, Italy

a@m

Wine fermentation &
stabilization
La Rioja, Spain

BopEcas * RODA
[I——
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SHIPFAIRwill develop & demonstrate, in a 4 real industrial sites mo- S H | QFAl R

sites, a set ofools & methodsfor the development of industrial solar heat

projects during their whole lifeycle EX p eCted
Software to support the concept

Sugar boiling \ design of SHIP2 projects & the
Porto, Portugal development of feasibility studies

*RAR*

POzL b PRTURRES

Foie-gras production
Castelnaudary, France

LARNAUDIE

Spirits distillitation
Pessione, Italy

a@m

Wine fermentation &
stabilization
La Rioja, Spain Decision Support System to
sonmﬁnom improve the control and optimise
—— the operation of SHIP installation
~— combining supply and demand

12
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SHIPFAIRwill develop & demonstrate, in a 4 real industrial sites mo- S H | QFAl R

sites, a set ofools & methodsfor the development of industrial solar heat

projects during their whole lifeycle EX p eCted
Software to support the concept

Sugar boiling \ design of SHIP2 projects & the
Porto, Portugal development of feasibility studies

Deploy SHIP
"RAR: demonstrators in 4

. ) industrial sites
Foie-gras production

Castelnaudary, France

LARNAUDIE

Spirits distillitation
Pessione, Italy

Ly

Wine fermentation &
stabilization
La Rioja, Spain Decision Support System to
sonmﬁnom improve the control and optimise
—— the operation of SHIP installation
~— combining supply and demand
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SHIPFAIR

SHIPFAIRwill develop & demonstrate, in a 4 real industrial sites
, a set of for the development of industrial solar heat

projects during their whole lifeycle

Sugar boiling
Porto, Portugal

Q) Deploy SHIP
"RAR: demonstrators in 4

industrial sites

DEMO-SITES

Foie-gras production
Castelnaudary, France

L)
LARNAUDIE

Spirits distillitation
Pessione, Italy

Ly

Wine fermentation &
stabilization
La Rioja, Spain

Decision Support System to
improve the control and optimise
the operation of SHIP installation
combining supply and demand

Solar Heat for Industrial Process data

Software to support the concept
design of SHIP2 projects & the
development of feasibility studies

REPLICATION
TOOL
10 feasibility stud
TRAINING
SHIP GUIDE
.
Training from a practical
) _ methodoly, making use of
| | | . best practises and results of
‘ | | ' TooL the project
stries commitment in Renewables 1



SHIPFAIR

SHIP systems fully validated in real processes:

»

DEMO-SITES Novel solar collectors demonstrated in average
iIrradiance areas through demonstration campaign

1.7 MWth A
24% av. A 2 GWhlyear
A A 570 tCQlyear avoided
44% (M&Rp4% (RODA) A 2.7 GWhlyear increase of RES in

industrial heating

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables s



SHIPFAIR
From 2018 to 2022 and beyond

* SHIP2FAIR's
kick off

o = SHIP2FAIR results ready to market
* Replication & « Promotion of the SHIP2FAIR results in the identified EU markets
Control Tools « Application of business strategy & SHIP2FAIR tools to other industries
development + Beyond SHIP2FAIR: Ground ready for implementing 100 SHIP projects

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 16




SHIPFAIR
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info@ship2fair-h2020.eu

1
1 S SHIP2FAIRTE |



https://www.linkedin.com/company/ship2fair-h2020/
https://twitter.com/ship2fair

SOLAR

Thermal Vacuum Power SHIP2FAIR FINAL EVENT

oDecarbonisation of the agro  -food industry

with solar heat: technoloi‘t_:’
Sustainable Places 2023,15  June 2023

-

/
i . , 4 / ) \
This project has received funding from the European Unionésentlﬂlorizon.d
792276. L SO &

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the

T 0 1 v b o~ o~ b Vo Y L . R ol PR o . Y. . L DN (PR SN | I (SN T 1 J TP AU (U < 1 JE. SN < 1. ST R S [ JR .



SHIPFAIR

The High Vacuum Flat Panel (HVFP) Technology



The World Best Solar Thermal

Collector SHIPFAIR

A SolarKkeyMatker t i fi ed best perf grmance 65¢C
200eC v >
A Best effidency ard highest energy procliction at arny — (< / ,I > >}ﬂ£
operating temperature, witharny amtlent —>
tenmperature, inany dinmate condtion Outlet G( ; j > Inlet
Aluminium Absorber Plate with f /
?SZE‘RS%; ?electlve Coating | | € 7
Converts sunlight to usable heat ~ High Vacuum Insulation0.1Pa b, Fluid pipese—

SeltRegenerating No+Evaporable
Getter (NEQ Pump

i es
Glass SupportStru R
Support20'000kg of L

atmospheric pressure

Glass Cover S
Increases energy input with anti
reflective coatings

than25years

Laser Welded Copper Piping
Circulates fluid to extract hed®
inlets and2 outlets to maximize

panel string efficiengy

Keeps absorbing residual gases for mc

A Highrvacuuminsulation suporesses
thermd losses

A 20 yearsconsistent &predctalde
performance withaut ary degracation
A Designed for indussialle
applications

21




Disruptive Patented Technology SHIPFAIR

Vacuum Solar Thermal Lightweight Structure Vacuum Solar Method for Performing
Panel with a Vacudhight ~ Vacuum Solar Thermal Panel with an Exhaust Cycle
GlassMetal Sealing Thermal Panel Radiative Screen  of a Vacuum Solar

grantnr. EP2283282 grantnr. EP2274559 grantnr. EP2229561 Thermal Panel
arantnr. EP2472194

Method for Performinga Vacuum Solar Vacuum Solar Thermal
Frit Firing Cycle in the Thermal Panel with Panel Provided with an
Manufacturing of a Pipe Housing Internal Pressure
Vacuum Solar Thermal grantnr. EP2474795 Indicator

Panel grantnr. grantnr. EP2530402
EP2658819

Method for Manufacturing Vacuum Solar Thermal Solar Thermal Panel
a Vacuum Solar Thermal Panel With NeBvaporable Array Field

Panel and Related Getter Pump Assembly ~ Arrangement and 10 patent families
Vacuum Solar Thermal grantnr. EP2551609 Related Vacuum Solar 184 patents

Panel grantnr. Thermal Panedrantnr. 177 already granted!
EP2543938 EP2672194

22



Public Relations Worldwide

Best Solar Thermal

Best efficiency and energy output in any climate conditions,
with any irradiance, at any operating temperature up to 200C

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Solar Collectors Efficiency @ 1000@
(full sun)

\

Performance Galn

0 10 20 30 40 50 60 70 80 90100110120130140150160170180
Tm'Ta

=T\/P Solar MT-Power w4=F|at Plate collector

SHIPFAIR

Solar Collectors Efficiency @ 5003V/m ﬁ

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

(average daylight)

Performance
Gap

0 10 20 30 40 50 60 70 80 90 100110120130140150160170180
Tm' a
====CPC Collector
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Seamless Integration to Industrial ProcesseSHIPFAIR

T V RdlaghermalSte€Mequires no change of the customer process

Primary Target Industries

. I ) — MP steam — 10bar - 180C Food Ol &Gas
-,?\_ Beerage Pharma
Agicuitural ~ Autonpive
integrate here ’ 140C Paper Mining
pre-heating - Ditrict Networks
Tedile
80C LP steam - 3.5 bar — 150C

Hot water - 80-120C Boiler feedwater  AC&cooling

Xor directly here ‘_ Seriliztion Washing
process machine ﬁ ﬁ !

Pasteurization ~ Pressng

Drying Bleacimg
Dying Decreasng

é orherevia ‘—
lowpressurestea )
Primary Target Processes
Pre-heat water ~ Water treatment

typical industrial thermal loop



Solar Process Heat: example of integratiorSHIPFAIR

TVP-Panel

T,=80°C
¥
X %
T,=90°C
Existing Heat Exchanger (steam Dry cooler
to-water)
-
{Tt < o |
Client hot water loop § g I GX
mo g
g2 E b
g »
Solar Heat Exchanger R e B
(watefto-water) . e
\ me o
1Tl ! 25




Solar Process Heat Economics in Europe SHIPFAIR

Typical setup

Collectorgross ares 1,600 B MW

Possible optimizations

Significant economies for large scale sysltems

Include subsidies

MW [y

Cost baseline

CAPEX 960KU / MW

OPEX 66400 u [/ MV

Lifetime 25 years

No performance degradation over lifetime
Product & performance guarantees

Economic assumptions

OPEX includes O&M, electricity, spares

Solar plant lifetime: 25 years

26



Competitive Worldwide SHIPFAIR

erforance:_> 50% sun to energy conversion effici@@yny¢arlp@verage

Game changi

ng p

B

-

>

Producing > 1 MWh,/m? per year

1300 1500 --- MWh/m?/y IRRADIANCE | 1. /’2}
Tm=(Tin+Tow)/2 TVP Energy Yield Tm=(Tin+Touw)/2 TVP Avoided CO2 emissions 7S

‘ 0933 1.143 --- MWh/m%y  ~ Tm @60C E 608 741 --- ton/m? opl

Tm @95C - 0.682 0.791 0.967 --- MWh/m?/y Tm @95C . 5.13 6.27 --- ton/m? opl

Tm @120C 0.750  0.850 --- MWh/m?%/y Tm @120C 486 552 --- ton/m? opl

Tm @150C --- MWh/m?%/y Tm @150C --- ton/m? opl

'5.{@! I=EIF g]_S 0] vs natural gas with 9.59 LHV and 1.99 kg/m® CO, footprint: 80% burner efficency; TVP so LAR

(i) opl = over product lifetime (25 years)

IRRADIANCE

Tm @60C




Standardized and Modular Solar System gH|pPEAIR

Standardized solar system components ease installation and maintenance
Modularity to adapt to any size and every requirement "5

INSULATION BOXES CONNECTOR PANEL SUPPORT

AND PANEL TO PANEL
CONNECTOR END PANEL
CONNECTOR
e

SOLAR PANEL - - o o
PANEL SUPEORT Bl i i i mpr i I e A 15 i Im i 55 o T— i i I i (Y —
1 T I — I
! ] I I [ I IR i — I I [ I 5y s B I I I [ I ] (5 Hi
I I
R T— i i T f i T4 ) L i 1 f i im AR (— i i 1 f i im Y, Hei
| |
R — i — I — | — f I i [ . —— I — v —
o L T— P — i
| |
. — I A R S L — i i = i i A
B
VA D=2
/' END PANEL
CONNECTOR
\ THERMAL THERMAL THERMAL
BLOCK BLOCK BLOCK
SUPPLY LINE PANEL SUPPORT
RETURN LINE > ” 7 1IN Number of panels
S A up to Module Size Number of panels

upto- 5000

TEMPERATURE SENSCR AIR VENT VALVE
(PT100)

= e
=t ==
= ==
= =

@@
eI
@@

REVERSE RETURN LINE

~ OVERPRESSURE VALVE
(D7C-1)

ISOLATION VALVE

H/ D= Manifold / | ‘
SUPPLY LINE ‘
ETYPICAL TVP-SOLINM-021 - T J

TVP Solar Field — Assembly




SHIPFAIR
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TVP for mdustrlal process heat SHIPFAIR

End-dient Martini &RossSi
| Location Pessone/Chieri (TO), ltaly
Appication Summendlirect steam generation (4bar)
@I75/C
Winter: Space Heating 870
Project 600 m? solar fidd;0.4MW; 400 MWhYy
Savings 49,070 m3fy of N tx’ ﬂ
EhegyCost  340MWh ﬁ
| TvPole  BRC SHIP2FAIR

SHIP2FAIR project has received funding from the European Un i o Hadizon 2020 research and innovation programme under grant
agreement No 792276.



TVP for oll processing

SHIPFAIR

dby dist@ > 160 !

2021/020"

Endclient
Location

Application

Project
Savings

Energy
Cost

TVP role

Saudi Aramco &gaudlgioll B

saudi aramco

QurayyaBeawater TreaentPlant , KSA
Diesel

Boiler Feedwater Pleating
1.8 MWO3AC to 164C [5 ,520 I 24/7]

1,020 solarfield 0 .6 M\3,410MMBtly
138,269 lit/grof diesel and 372arf CQ
8.5$MMBtu

Commissioned DecemberZiiBta

single:sourcescontractor=ERPC:

SIEMENS

2021/022 31



TVP for district heating SHIPFAIR

Endclient Servicéndustrielde Geneve | ST
Location LeLignorDH Thermal PI&@iE), Switzerland

Application  District network return flow heating
0 .5 MVA5XC to 8BC[20 mi/h; 10 td 36 5

dy]
Project 800 raAsolar field.55 M\W617 MW
Savings 55,543 Aty of NG and 119A0af CQ
Energy 38 CHIMWh i w
Cost s |
TVProle  EPC |l

[ ]

7 i)

| A

| L, o oo,

—
e et
B e




SHIPFAIR

Endclient Agility . .

Location SulabiyaKuwait G M
Application  Solar Cooling @ 265with 2E absorption ch
Project 234 rasolar field 10kW; 34TR,,

240MWRQ, fy (measured)
Savings 120MWAhand 75 tayn of CQ
Energy Cos 76 USIMWHh,,,

Nerg¥%o
s 0
B3

/m#/day)
u

H?
o
Térhpérat

LMar  1-May 1-Ju 1-Sep 1-Nov  1-Jan

Il Operating Temperature
I Measured Energy Productiflll Expected Average Energy Production 33 33



roduct Certifications

INCERTCO

[T ———

o

CERTIFICATE

Certificate holder TVP Solar SA
Place du Bourg-de-Four 36
1204 Geneva
SWITZERLAND

Production facility Avellino

Product Solar collectors

ype, Model MI-Power vé

Testing basis DIN EN 12975-1:2011-01
DIN EN IS0 9806:2014-06
Specific CEN Keymark Schame Rules for Sotar Themmal Products Version 29,00
(2016-12)

Mark of conformity

Registration No. 011751830 F

Valid until 2022:03-31

Right of use This certificate entitles the holder to use the mark of conformity shown above in
conjunction with the specified registration number,
See annex for further informaticn,
20374006 S g \

DAKkS s (MW
e SRR DIN

It

DN CERTCO Gesallschaft fie Konformtstsbewsrtng mbi - Albolestrale 56 - 0-12101 ferln - wwn dincesteo de

10VHhenland®
Qb (ERTD

Pencinly Righe

[ 1 Silie Keegranark Contificate -
[Summary of EN 150 9806:2013 Test Resudts

TOVAAsinleng
an

e

Incizaty ight

SHIPFAIR

[Annex to Solar Keymark Cantificate
[Supplementary Information

Annual codector output In KWh/colieceer at mean fhld tengeranare 3, , 035ed on 190 5082013 tesc resuls

St Lot is)

o

T, WO I

Aere. A A

7e 35 3
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papageorgiou@tvpsolar.com




£ 1k
ﬁ{ i Solar Heat for Industrial Processes
towards Food and Agro Industries
SHIPZFAIR commitment in Renewables

Solar Heat for Industrial Processes
SHIP2FAIR FINAL EVENT - Sustainable Places 2023

oDecarbonisation of the agro -foodindustry wi th sol ar heat: technologies an

Fresnel Collector Technology

SOLAR

renewables onsite

Irapua Ribeiro |NDUSTR|AL

15.06.2023

This project has received funding from the European Unionoésentlori zon
792276.
Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the 36

European Commission. The European Commission is also not responsible for any use that may be made of the information contained
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Fresnel Collector SHIPFAIR

technology INDUSTRIAL SOLAR

renewables onsite

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

37



SHIPFAIR

INDUSTRIAL SOLAR

renewables onsite

Uniaxially tracked mirrors concentrate
sunlight onto an absorber where heat is

generated
V Modular design, easily expandable V Generates heat up to 400 °C
V Lightweight structure allows rooftop installation V System lifetime: + 25 years

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables %



SHIPFAIR
INDUSTRIAL SOLAR

renewables onsite

Mirror system (robust) Absorber tube (high efficiency)

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

39



Fresnel System i Project development SHIRFAIR

phases NDUSTRIAL SOLAR

2. Performance
simulation

d 4. Construction &

,_:-._':,)-:.‘-.j 3. SyStem
. § commissioning

engineering

B System operation

N
%§ \

4 +25 years

B

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 40




Collector
A What is the temperature demand?
A For what purpose?

A Which location? (ambient
temperature & irradiation
conditions)

A Heat transfer fluid?

Multiple MW system with increased collector field area

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

SHIPFAIR
INDUSTRIAL SOLAR

renewables onsite
Remember always to check available
areal
A Size
A Shape

A SUItablllty Reference: 1 MW systems needs ~ 3000 m? of area

e T . T e T cun Y e — T an T e

7/ '
T (S

a1



www.industrial-solar.de

SHIPFAIR

SOLAR

renewables onsite

INDUSTRIAL

Rooftop installation

0

Ground installation

0




Fresnel System i Integration SHIPFAIR

options INDUSTRIAL {JAR

Option 1: Supply level Option 2 Process linked

.

Process 1

Process 3

l

Option 3: Pre-heating

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables “




SHIPFAIR
INDUSTRIAL SOLAR

renewables onsite

i i

Pressurized water Thermal oil

Steam

Low cost A Low cost A Higher temperatures

Excellent heat transfer A Good heat transfer up to 400 °C

performance performance A Lower pressure

No contamination A No contamination A Lower freezing point
ilabili T han r

Water avallability A Water availability than wate

Low risk of leakages A Less corrosive

A Low risk of leakages

44

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables



Fresnel Collector i Technology SHIPFAIR

Higher ground usage factor i
~65% higher space efficiency (mirror area / ground area) O V e rV I eW I N D U STR lAI— @AR
Space needs: 1 MW, uses ~ 3000 m? renewables onsite

5\

Low wind load
Low exposure to wind A less structural loads

Good weight distribution « » B
Even distribution of the weight on the ground Y.Qf:.:..;f.;.7 A

Automatic operation, from sunrise to sunset
Cleaning designs: automatic or manual

Low dust accumulation: stow position (e.g., 18h to 6h), self
cleaning

|1

Ground usage factor = A/B

Primary
mirrors rotate

to various
positions O A 00 N O EEANANA NNV

Stow away Manual cleaning Self cleaning

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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Fresnel System - INDUSTRIAL SOIAR SHIPFAIR

renewables onsite

. plications

Il Transport
B Residential
B Other

Food/& Beverage Pasteurization / Blanching / Distillation /
Cleaning

45 o/o Coal
.......................................... Textile Dyeing / Drying / Washing

Pharma Sterilization / Injection molding / Distillation
Paper Bleaching / Cooking / Drying

A 30 % Natural gas Automotive Drying / Electroplating / Blueing

1 Oil & Chemical ~ Distillation / EOR

*
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. Low-temp heat
I (below 150 °C)

Boiling, pasteurising, I
sterilising, cleaning, drying,
washing, bleaching, steaming,
pickling, cooking. I

Medium-temp heat
(150 to 400 °C)

Distilling, nitrate melting, dyeing,
compression.

applications i ML o
Large energy ‘
requirements

High-temp heat
(above 400 °C)
Material transformation
processes.
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info@ship2fair-h2020.eu
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https://www.linkedin.com/company/ship2fair-h2020/
https://twitter.com/ship2fair

Additional slides



SHIPFAIR
INDUSTRIAL SOLAR

renewables onsite

Feed Water Steam + Steam S -
Make-Up Water S Collector 2 Steam Storage > USEOMErs keam
Condensate Metwor
Condensate
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