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Strumenti nel tool-box
Need analysis

*Ricerca di un bisogno da soddisfare,
un problema da risolvere:

esistente 0 nuovo...

Identificare il mercato di supporto:
acqua per nuotare...

Le variabili esterne/interne con cui
giocare: opportunita, minacce/ forze,
debolezze

Ll pRIMO miglio



Strumenti nel tool-box
Value proposition

*Dirompente:

non sempre si SCOprono nuove regioni, Spesso
mancano ponti

*First movers:

il vasto panorama dei competitors

*Sostenibile:

premium price (?!), mercato energetico al
ribasso, proprieta intellettuale

*Realizzabile, validabile:

spezza-separa-unisci, costo del prototipo, costo
della prova, importanza degli
acceleratori/incubatori

L) pRIMO miglio



Strumenti nel tool-box
Risorse: un approccio organico

*Funding & Financials:

Bootstrapping - Acceleratori - Enterprise
Value - Venture Capitals rounds

*Team:

No one-man bands

Cabina di pilotaggio/navigazione notturna
Partner o non partner?

Manifattura: ricerca nell’ecosistema di
componenti/committments industriali

L1y PR1Mo miglio



Metodi, non black-box

Innovazione comincia come

Incertezza
Lean cioe “andare in appoggio”:

Toyota Supply Chain (T. Ohno, S. Shingo)

1. Knowledge & Creativity of individuals

2. Power of Small batches & Inventory control
3. Just-in-time production

4. Acceleration of cycles

*Continuous Improvement :
Supply chain - Start-up (E. Ries)

Knowledge transfer verso I'imprenditorialita
per gestire innovazione & incertezza

LY PRiMo miglio



Metodi, non black-box

Innovazione comincia come
Incertezza

certezza

" cambiare

accelerare
ottimizzare

condurre

svoltare

incertezza

*Vedere: validated learning, esperienza scientifica per business
sustainability

*Condurre: creare ciclo build-measure-learn, minimum-viable products
per testare ipotesi, progresses accounting, decisioni diritto/svolta
 Accelerare: potere degli small batches, design organizzativo

ALY PRiMo miglio




Past and present Future wind
wind turbines turbines?

UPWIND 10 and 20 MW

Challenges...

Societal

| s i5m
1995 ; Q Q acceptance?

1985 1980

SMWT -> BWT



Lh’rg\end towakds smart-cities: redlscoverm
relat®nshigiWith urban tissue datingback in 1700

skylight.ir BC, MeSOpOtam|a
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Fig. 2-1 Ruins of a vertical axis windmill in Afghanistan, 1977 [3]
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State of the art SMWT-BWT:
adapting built environment to
existing WT
(N. Hamza, WinerCOST 2015)

BWT aumentato: Dual To er Buildi
Progetto EU WEB final design" 1998
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State of the art SMWT-BWT: adapting built environment to existing WT

AR.ARQ.!IRELAND
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SMWT 0.1-20 kW: interest awakening
from the farmer to de5|gn guru
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Technology encounters the variability of the renewable resource:
From power coefficient C ... to capacity (utilization) factor CF

- Cp (PV) =0.13-0.15 C, (WT) = 0.15-0.50
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The technology Offer: specific rated output (SRO) [W/m?]
v Dispersion from 0.1 to 2500 kW
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W oy

Real harvested specific work [kWh/m?/y]
v" Wind distribution assumption (Weibull)
v' Empirical relations for Cp(t) as 3 function of SRO, Vm
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A “Real to Offer” ratio: Capacity or Utilization factor

v T=8760h=1y

v' With approx. (empirical) relations to SRO, W'r,el
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RENEWABLE POWER GENERATION COSIS IN 2014 ~— !

Ficurt 4.12: Caraciiy FACTORS BY PROJECT AND WEIGHTED AVERAGES FOR COMMISSIONED AND PROPOSED WIND FARMS,
20102014

Capacity factor
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Sourcel IRENA Renewable Cost Database




Technology encounters the variability of the renewable resource:
From power coefficient C; to capacity (utilization) factor CF

35%
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Capacity factor
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B Fixed tilt B 1-Axis fracking [ 2-Axis fracking

IGURE 6.8: SOLAR PV SYSTEM CAPACITY FACTORS BY LOCATION AND TRACKING SYSTEMS IN THE UNITED STATES
SOURCE: NREL, 2011.
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= Capacity or Utilization factor dependencies:
v' Energy Market drive & DNOs feasibility
v' Technical facilities (O&M)
v" Resource quality
v' Technology level



Wy

Utilization factor in urban boundary layer UBL: coupling o

variables

v" Resource quality
v" Technology level

turbulence intensity, 7/,
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QWIND[ITY

Utilization factor and UBL: coupling of variables

v" Resource quality

v' Technology level: how many (UBL is a frequently variable wind)
transient runs are we neglecting/misconceiving in steady W'r,el
calculations?
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= Technology readiness level (TRL) towards UBL

Power - kw
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controlled variable geometry HAWT
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A Rationale for harvesting turbulent UBL winds
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*Spettro di energia dei flussi turbolenti (from Schatzmann): il trasferimento dalle grandi scale dei vortici (piccolo k)
alle piccole scale (grande k).

PRODUZIONE DI ENERGIA
TURBOLENTA
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*| vortici UBL sono creati al numero d’onda kE (0.015 Hz)

*|'eolico urbano o Built-environment Wind energy Technology BWT dovra essere in grado di far avvenire la
conversione energetica nella ROI, in cui il flusso contiene ancora gran parte dell'energia naturale propria

*prima che la viscosita segua il naturale decorso di dissipazione nei vortici di scala sempre piu piccola.






The waste of urban wind:

-——

Wind scenario Ene,.
Con Versgjjc:n

o000 a new
circular

convenzionale, mentre potrebbe essere rimessa in circolo grazie ad una adeguata tecnologia di recupero dell’energia
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The Problem (A
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Tecnicamente, le raffiche di ambiente sub-urbano sono impulsive al punto da non permettere alla macchma convenz:on e‘di avviarsi ed
arrivare a regime. La potenziale sinergia mini-eolica per gli obiettivi comunitari 2018-2020 sui Nearly-Zero Energy Buildings é oggi
praticabile ancora solo “in potenza”: si deve quindi considerare la sostenibilita a medio termine degli importanti trend di crescita del mercato



RENEWABLE POWER GENERATION COSTS IN 2014 @@“?.ENA

Ficure 4.12: CAPACITY FACTORS BY PROJECT AND WEIGHTED AVERAGES FOR COMMISSIONED AND PROPOSED WIND FARMS,
2010-2014
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Our vision: a R&D tank for variable
. wind solutions

know-why e e know-how

Abbiamo accettato la sfida di aumentare in modo consistente il fattore di capacita delle macchine, che oggi misura quanto sia pesante la
variabilita della risorsa naturale per la produzione: il “know-how” di una tecnologia non puo dirsi consolidato, se non viene alimentato dal

suo complemento di “know-why”, che corrisponde alla validazione scientifica pit autorevole da tutti i portatori di interesse: Economici,
Sociali ed Ambientali.



Our solution:
Variable Geometry for Variable Flows

_w-'
’ Variable pitch P
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Our intelligent 1200 W machine prototype

self-regulates in any wind condition,

just as sailsinaboat: .
- start faster, ;s No extra-energy is %
- go at max performance needed: it's all
- stop safely at hlgher winds natural dynamics!



A new community experience:
not only storage VS grid: smart-grid integration thanks to
- up to +80% performance in variable wind
- Windcity turbine kit: a smart-object in the loT
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Different customers, different needs

o Eh =¥eer
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B2B Industrial B2C
Installators, Retail facilities,
Distributors Hotellerie

Hybrid/renewable port/road/railway/
boxes, ESCOs airport holdings

Prefabricated houses
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Public B2C
Great buildings,
Public Areas
port/road/railway/
airport holdings

(

Private B2C
Residential,
Relative motions
(generated flow
solutions)
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First mover in the new competition!

Country

BlackHawk
Project

Okwind

Vert é ole SA

VG-VAWT by

Continuum
Dynamics

Vortex Bladeless

Windcity

Nessuno dei competitor su scala internazionale possiede una macchina con le
Veritas-Germanischer Lloyd riconosce che I'innovazione in campo eolico deve passare oggi per la geometria variabile: il mercato apre
dunque l'interesse ai flussi variabili, e Windcity si pone come first-mover.

USA

France

France

USA

Spain

Italy

tilt-rotor vertical
axis wind turbine

small vertical axis,
hot water service,
Airbus sandwich
panels tech

new vertical axis
concept at
EDFPulse 2016

catenary blade
(notstraight),
concept for heavy
loads (off-shore
wind)
new technology
power
coefficient only
30% of standard
machines (MIT
Tech Review
2015)
the first
WindTech R&D
group dedicated
tovariablei.e.
natural winds

MAYBE
varying radius by
active control:
energy needed,
not good

MAYBE
isa pendulum
oscillating in
variable winds

YES passively
driven by elasti

MAYBE
tilting passive
mechanics
controls pitch

X

MAYBE
passive variable
pitch, always
active: not good

X

MAYBE
self operating by
vortices

YES passively
driven oqu at




A fair business model:
Different customers, different needs

gl = =&
1900 e (A

B2B Industrial B2C Public B2C Private B2C
Installators, Distributors  Retail facilities, Hotellerie ~ Great buildings, Public Residential,
Hybrid/renewable boxes, port/road/railway/airport Areas Relative motions

ESCOs holdings port/road/railway/airport (generated flow solutions)
Prefabricated houses holdings

Feasibility first, at our char e

@A oo

(P3|eneralwmd Data  Micro-siting Real wind model Rating (1-10 kW) Farm package: Storage/Grid/Smart-grid Savings/Energy
ans
Free Testing Period No Deal :( Welcome to W1ndc1ty
, \No Costs ;)
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Annual Energy Production:
comparing Wind Tech and PV
Wh/y/square meter

Specific Rated Net Annual Energy
outputT  BPAY " progucibiity
kWh/m?/anno kWh/m?/anno

base reference Power
[m] [m] [m/s] Case study kWh/m?anno Coefficient

R H vlInll:'t

Small Wind Tech conventional, con Capacity Factor IRENA w. urban boundary layer performance () Wind Eng & Ind Aerodyn, Greater London |
0,65 1,65 3 Velocita vento Milano Linate 3m/s 328,0 0,35 114,8 0,26 11,9
0,65 1,65 35 Velocita vento Roma Urbe 3.5m/s 520,8 0,35 182,3 0,26 19,0
0,65 1,65 4 Velocita vento Brescia Aerop. 4m/s 1715 0,35 272,1 0,26 28,3
0,65 1,65 4,5  \Velocita vento Ancona Falcon. 4.5m/s 1107,0 0,35 3874 0,26 40,3
0,65 1,65 e Velocita vento Genova Sestri 5.5m/s 2021,1 0,35 707.4 0,26 73,6

Small Wind Tech Windcity, con Capacity Factor IRENA w. urban boundary layer performance (Pat. Pend. Variable Geometry PVI+VPVP)
0,65 1,65 3 Velocita vento Milano Linate 3m/s 328,0 0,37 121,4 0,26 22,7
0,65 1,65 3,5 Velocita vento Roma Urbe 3.5m/s 520,8 0,37 192,7 0,26 36,1
0,65 1,65 4 Velocita vento Brescia Aerop. 4m/s 171.5 0,37 287,7 0,26 53,9
0,65 1,65 4,5  Velocita vento Ancona Falcon. 4.5m/s 1107,0 0,37 409,6 0,26 76,7
0,65 1,65 5.5 Velocita vento Genova Sestri 5.5m/s 2021,1 0,37 747.8 0,26 140,0

PhotoVoltaic cells, produzione teorica, con Capacity Factor NREL, 2011

Irraggiamento urbano Milano 1300 0,14 182 0,22 40,0
Irraggiamento Sud on-shore/lsole 1650 0,14 231 0,22 50,8

PhotoVoltaic cells, real data (Italian ESCo experience, 2016)

PV Centro Comm. Bologna Area 25
PV Centro Comm. Lombardia Region 44
PV Centro Comm. Vicenza area 70

Small Wind Tech Wndcity Extended Aspect Ratio, con CF IRENA w. Urban boundary layer performance (Pat. Pend. Variable Geometry PVI+VP

0,65 3,5 3 Velocita vento Milano Linate 3m/s 695,7 0,37 257,4 0,26 53,5
0,65 3,5 35 Velocita vento Roma Urbe 3.5m/s 2209,6 0,37 817,6 0,26 170,1
0,65 35 4 Velocita vento Brescia Aerop. 4m/s 3298,3 0,37 12204 0,26 253,8
0,65 3,5 45 Velocita vento Ancona Falcon. 4.5m/s 4696,3 0,37 1737,6 0,26 361,4
0,65 3,5 5,5 Velocita vento Genova Sestri 5.5m/s 8574,4 0,37 31725 0,26 659,9



The user experience: how worth is
buying a Windcity

1 sgm base . A
max open diam. 6 m/s variable A
x 3.5 m height @ . Wlnd.S 160 €/MWh
machine imulations

(Extended AR)
up to +80%
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Technology scaling & Blue Growth

Variable geometry patent
concept supporting up to 20 kW
wind turbine scaling

/

J
|

Damping device for fastening:
no vibration, no noise

Loy

Knowledge transfer per prodotto turbina idrocinetica per il
Blue Growth: uno dei topic del massimo interesse attuale nelle
politiche energetiche internazionali.

La medesima macchina a geometria variabile per flusso “reale”
variabile sviluppata con la prototipazione eolica Windcity, viene
sottoposta ad un processo di scale-up e di ingegnerizzazione dei
materiali e delle strutture di supporto/mooring per
I'applicazione sottomarina

(Partecipazione di Windcity a Call europea H2020 SME-INST-1
2017 con partner Day-one.biz)

Tecnicamente, si tratta di turbine che condividono le
stesse architetture delle macchine eoliche:

-la potenza varia con il cubo della velocita corrente

-sono immerse in un fluido 800 volte piu denso,

-uno stesso rotore immerso in acqua anche 3 volte piu
lenta del vento di superficie, eroga una potenza 30 volte
maggiore: stesse dimensioni, da 20 a 600 kW




Our Financial model & planning

Enterprise value 10,9 M€ (discount rate
8.5%)

M Year 0 (-1.15%) M Year 1 (0.28%) M Year 2 (1.56%)
Year 3 (5.40%) M Year 4 (8.65%) M Year 5(9.21%)

Business Mix

W Year 6-10 (36.30%)

B Royalties from Licensing (33.33%)
[ Production at sell-in price (33.33%)
I Joint Venture Quota (33.33%)

End of patent (20y) (37.46%)

Costs structure

[ R&D Dept. (13.34%)
[l Business Development Dept. (3.32%)

! Communication (1.11%)

Production (80.07%)
I Finance & Organisation (1.46%)
Other Costs (0.70%)

Grants yes 30 50

Financials Balance Sheet [k€] 0 1 2 3 4 5

Net Equity 10 90 823 997 1599 2565
Sharholder Capital 10 10 90 823 997 1599
New Investor Equity T1 180 0 0 0 0
New Investor Equity T2 660 0 0 0
Net Earning -100 e 174 602 965

Return On Equity (Earnings Ti) -2.503 0.104 0.249 0.860 1.379



sell-in price
2380 €/kW

Our shared value approach

Windcity

Supply Chain completion

Net

Mec hanic al

Distribution

Power train

Installation

Earnings

Assembly & tests

Disk brake

PVI-VVPV/P VAWT rotor

MPPT-Qverload-Rectifier circuit

Permanent Magnet generator

endors

Storage unit

Civil works

Installed price per kW - average Europe: 5285,70 €/kW

(Small Wind World Report WWEA 2015)




Our Team & Friends

Tommaso Morbiato, MSc Eng,
PhD
R&D Head, Founder and CEO

Arch. Federica Ing. Silvia Colladet

Romaro, PhD
Urban Integration '}I;:r‘:)r:‘n:r:er;ar;yﬂcs,
Planning & Design
Dr. Giovanni Altimari
Business Development,
Management of
‘ Innovation
) -
Dr. Andrea Gallo Dr. Cristiano Desidera
Lean - Continuous Accounting
Improvement

Technical
Partner
(Mechanical)
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CleanTech Advisory, m
Memberships

-~ I MANIFATTURA
W N SCHENCE AND
» Dario Cosenza,
Computational Fluid
Dynamics
Simulations

Endorsements, agreements, contacts in progress
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Advisor
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Gruppo Giovani Imprenditori
Confindustria Vicenza
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Press & Communication Room
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Le turbine di Windcitv
- a caccia di investitori
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. Rovereto - il mattino

Pale eoliche in citti per catturare  «Linnovazione che =a m v R S ————

il vento delle metropoli | [« ::“,Ll::l\{:t.u - . : =
Energia da traffico e brezza urbana s s mes wesnmes

Minipale eoliche, it brevetto di «Wind City~ o
el plunipremiata startup in Meccatronica Corremste domestica 4 conds rese

aut@s Vinda e

MOOVS - CRONACK - LA STARTUS TUTTA MAOOWAN O AUTLL

aiuta a catturare il vento

SNy = | LINNOVAZIONE ot o che

o

La turbina eolica
che simuove come
unabarcaavela

Startupper d| 16_a| 74m

ranéartra

«(Crea energia caturandoil vento anche in cittax»
L'impresa é stata valutata 5,5 milioni di euroe ora
siapre al mercato di investitori per poter crescere

Lar\. 43l e

Qogrera 2 Sama 8 39 eI 3 rd
-

Yol N

Video concept Italiano

Intervista Veneto Economia

Yo ==

Video concept english


https://youtu.be/WLPCjVNYUlQ
https://youtu.be/yHuWW7nDn7s
https://youtu.be/JVN-0IxkCp8

Get to know & Contact us

(Active links for you)

Materiali B
-Nodo istituzionale a Progetto Manifattura polo CleanTech e sede legale
-short video prove dry-run testing di febbraio 2017: funzionalita dei W | N D
sistemi passivi brevettati e momento della frenata di emergenza da 400
RPM, check vibrazioni minime e silenziosita Variable geometry for variable winds
-Financials in detail Windcitv sl

. . . Inacity sr
zlcono d: nol R windd Piazza Manifattura, 1
-Rassegna stampa Sole re su Windcity
-anche Sky cita Windcity come innovazione italiana nel campo energia 38068 ROVERETO (TN)
eolica!!! Italy
-1l mattino di Padova Windcity vince StartupEuropeAward ltalia
-Veneto Economia Windcity a Klimahouse gennaio 2017 VAT 02430350229
-Rassegna stampa Corriere Imprese
-L'Adige mini-eolico a Rovereto _ )
-Vincitori Premio RoundTable su Corriere Innovazione Vicenza Office:
-Video Padova Innovation Day aprile 2016 Veneto Economia c/oFondazione PrimoMiglio
-Video Premio Sorgenia Ambiente 2016 Contr a dei Burci, 27
-Rassegna stampa Giornale di Vicenza 24.05.16
Alcuni dei premi @windcityer
-Vincitori StartupEuropeAward Italia voleremo tutto spesato alla finale tommaso morbiato
Europea esponendo al Parlamento di Bruxelles; e Premio Singularity windcit
University a Confindustria Milano 6 dic. 2016 i
-Rassegna stampa Premio Menzione speciale Giuria Edison Pulse dic. 2015
-Rassegna stampa gruppo EDF Energie de France 2016: Fortissimo!

Contact us:
tmorbiato@windcity.it
+39 340 5826531

www.windcity.it online soon


http://www.progettomanifattura.it/it/node/2848
https://app.box.com/s/gtmp34amvw4blvt1acwmgrwqiwlw8ber
https://app.box.com/s/xz7l4bag94tynen9bi20vn95ltf4ma1m
http://argomenti.ilsole24ore.com/tommaso-morbiato.html
http://tg24.sky.it/tg24/ambiente/2017/01/03/uk-energia-eolica-25-anni.html
http://mattinopadova.gelocal.it/padova/cronaca/2016/12/11/news/wind-city-energia-eolica-grazie-a-treni-e-automobili-1.14552441?refresh_ce
http://www.venetoeconomia.it/2017/02/wind-city-pronta-entrare-nel-mercato/
https://app.box.com/s/jk9igggxx5abq9xx198igs678qu6sbq3
https://app.box.com/files/0/f/8692931121/1/f_139036348593
https://app.box.com/files/0/f/8692931121/1/f_139036348593
https://www.youtube.com/watch?v=WLPCjVNYUlQ&feature=youtu.be
https://www.youtube.com/watch?v=760eiLGMXpQ&feature=youtu.behttps://www.youtube.com/watch?v=760eiLGMXpQ&feature=youtu.be
https://app.box.com/s/58gwa8zif7ow55bpaupj0zlrhncedcsr
http://startup-europe-awards-italy.eu/vincitori/
http://www.edison.it/it/edison-pulse-punta-sulle-migliori-innovazioni
https://pulse.edf.com/en/edison-pulse-awards-fortissimo
www.windcity.it
https://twitter.com/windcityer
https://www.linkedin.com/in/tommasomorbiato/
https://www.linkedin.com/company-beta/10922007/



