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“A pessimist sees the difficulty in every opportunity; an optimist sees the
opportunity in every difficulty” — Winston Churchill

EDAWN

Avaliacao do potencial energético em

: : cipality slope (%
sistemas de abastecimento V.Recovered (m3/(km.year)) = mumcipat (})IS ope (%) x 100 X Consumption (m3/( km.year))
E.Recovered ((kWh)/km.vearS' = V. Recovered (m?/( km. year)) xn Xy X g X h (m)

As turbinas instaladas estariam
operacionais 12h / dia;
rendimentos médios de 50%;
queda de 2 bar para cada PRV a
ser substituida por uma micro-
hidrica.

Assim, o potencial de
recuperacao de energia foi
calculado para cada municipio,
conforme ilustrado na figura. Foi

Potential Energy Recovery

SLOPE (%) DENSITY (INHABITANTS/KM2) CONSUMPTION (m3/(km.year)) REAL LOSSES (V(day.connection)) e seory estimado que 7000 MWh / ano
/(km.year .
. S N poderiam ser gerados se todo o
B Low Bl <S0 I <5.000 g <100 Bl <25 . I d ~ d .
S B 50 10 500 B 5.000 to 10.000 — (e B 251050 potencial de geragao de energia
. HIGH N 500 mm >10.000 . 150 . 50

fosse explorado.

Figure 62 — Terrain slope (Hasen @, 2010), density of inhabitants (INE, 2011), water consumption rates
(ERSAR, 2018), real water losses within water distribution systems (ERSAR, 2018) by region, Potential for energy
recovery in water distribution systems by region.
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EXP
ND=85 mm C F D

LEGEND

The turbine with DN of 85 mm was tested to experimental campaigns with a larger range of

heads and flow measurements to access its performance. These results were extrapolated to
other geometrically similar turbine with 170 mm. Both geometries are numerically investigated m  resenvoir
using CFD models to quantify the potential for hydropower and applied considering different P airvessel
network scenarios M cv
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Andlises de CFD para estudar o comportamento do escoamento

Canais de rega

ETAR — canal de saida
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Estudos e projetos
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Madeira — Funchal é Sfa Cruz

Water Supply Systems (WSS)

WDS

o Less Pressure restrictions.

o The total consumption is turbinated.

Constant (or zero) flow.

o Less complexity.

WSS

Energy

Recovery
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<. : TECNICO
Zonas remotas de Afrlca Aguardam novos desenvolvimentos W L[SBOA

Angola - Zerca

A falta de energia barata € um obstaculo ao

desenvolvimento econdmico de um pais. A - Investment cost ar,o\und 16 000 € _ .
rede elétrica n3o cobre todo o pais. Para O consumo mensal é a volta de 1000 | de diesel. As despesas dessa matéria
alimentar energia as fazendas e ind.ljstria eles prima (diesel) incluindo a distribuicdo e a manutencdo aumenta o custo de
usam geradores a diesel energia para cerca de 35€/ dia, 1050€ / més, 12600€ / ano.

Embora o investimento inicial seja baixo o
custo final é elevado

Bomba Etanorm-R 150-200 em fungio de turbina
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Enguanto que a estimavida de uma PAT~ 10 m (low head and
high flow) (cost of PAT ~7 k€ equipamento)
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Solucdes hibridas com armazenamento por bombagem

Energia renovavel hibrida com armazenamento por bombagem
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Dependendo da capacidade instalada

o Soluc;oo hibrida projetada: _Edlica + Solar Armazenamento hid
Satisfacdo do consumo total 51 % * 30 %
anual: 81 %

« Geracdo: 22,96 GWh anuais

A 4

-8 956 tonCO?2

« Bombagem: 11,05 GWh anuais

v

6 % energia n@o consumida

3 de Janeiro 28 de Julho
5000 5000

4500
4000
— 3500

E
2 3000
‘@ 2500

bo
5 2000

[ =
w1500
1000
500
0

Energia (kwh)

m Eolica

Consu

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
Tempo (h)

< A integracdo conjunta das energias renovdaveis intermitentes € uma boa solucdo para

a producdo de energia elétrica, uma vez que apresentam uma elevada
complementaridade;

O armazenamento por bombagem € uma solucdo eficaz para colmatar as falhas das
energias renovdaveis intermitentes.



2 Livros sobre bombas a funcionar como turbinas
Inglés Espanhol (em curso)

Springer Tracts in Mechanical Engineering

Armando Carravetta Transitorios en bombas que funcionan como turbinas BFTs.

Shahram Derakhshan Houreh
Helena M. Ramos Pérez-Sanchez, M-, Sanchez-Romero, FJ+, Ramos, HM:, .Lopez Jiménez, PA-

Pumps as

*Departamento de Ingenieria Hidraulica v Medio Ambiente. Universitat Polilécnica de Valéncia.
Caming Vera s/n, 46022 Valencia (Espafia)

*Departamento de Ingenieria Rural y Agroalimentaria, Univensitat Politéenica de Waléncia.
Camino Vera s/n, 46022 Valencia (Espaiia)

"CERIS, Instituto Superior Téenico, Universidade de Lisboa.
1049-001 Lisboa (Portgal)

]
I u rb I n eS Autor Correspondiente: mopesanl {@upv.es

Fundamentals and Applications

1.1 Resumen

El conocimiento de las condiciones transitorias en redes de agua presurizadas que estan
equipadas con bombas que funcionan como turbinas (BFT) es de suma. Esta
investigacion caracteriza

‘2 Springer

Vdarios artigos cientificos (16 entre 2018-2019) com uma equipa de trabalho
em varios paises




Instalacoes piloto no projecto REDAWN

Na irrigacdo, em processos industriais e em sistemas de abastecimento em diferentes paises
da area atlantica (i.e. Espanha, Portugal e Franca)

Pilot Plant in irrigation network: it is installed in the left bank channel of the Genil river (GMI) irrigation
district, Palma del Rio, Cordoba, Spain.

Pilot Plant in the industry water network: it will be built in the paper factory company RENOVA, Portugal.

Pilot Plant in water distribution network: Will be located in St Pair and Avranche, inlet of WTP managed by
SMPGA/Veolia, France.
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replaces the
diesel
generator
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6 kVA generator to be replaced

(-—0‘.&——-‘—‘

It is the model INLINE 080-B of 4 kKW of nominal power, which takes advantage of a drop
of pressure of 20 m and a flow of 30 I/s.
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REDAWN

Red ng Energ
in Atlantic Area W

Portugal - Process industry — RENOVA

e Fabrica de papel da RENOVA

Pipe profile

H “\
Treated waste w: : | |
Power installed : -
(estimation)
P~7to9kw
H~30 m
Q~351/s
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ENERGY
PRODUCTION
ESTIMATION
(kWh)
Jan 2700.11 RENOVA, PORTUGAL
Feb 3117.42
Mar 4183.28 Sistema |
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Estacdao piloto em Franga - St Pair-sur-Mer treatment plant RI:BANN

rJ\D[

Estimation:

in these measurements an available head will be around 13 m more or less. The flow for the power of around
OkW will be ~118 I/s.

K Tecnoturbines confirms a fully viable installation and they can do it using a PAT, in order to produce \
the same pressure drop than the existing valve that actually works partially open

* Remember the noise of that valve during the visit which means cavitation problems with reducing
the lifespan of the valve

* A good point of that installation is that the energy can be used locally, contributing to reduce the
K energy bill of the Treatment plant /
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Carregamento de veiculos elétricos Carregamento
Autoconsumo telemadveis
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