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Water speed curve at S84 depth
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Average Maximum Extractab Maximum Extractable

- ~available -~ lePower available energy density
B Speed power density ~ with a energy density in a year

(cm/s) (W/m?) turbine in a year (Whr/m?)
(W/m?) (Whr/m?)

E  14.6070 1.5583 0.2337 152195.0 23169.0

13.2005 11501 0.1725 44045.0 5954.0

2234 0.7069 0.1060 109590.0 15906.0

0.1756 0.0263 98465.0 14268.0
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Output Power of Three Stage Savonius

_________________________________________________________________________

] [ o — Experimental |_________ T
: : data3 :
— Expected
) R RRRREE EELELLED R At

]

Fower of Turbine(V)
o

Power Coefficient Vs TSR of Three Stage Savonius Rotor

0.3 04 0.5 0.6 0.7 0.8 0.9 1
Water Speed(m/s)

g

0.03

Power coefficient(Cp)

S

0.8
Tip speed ratio




datas
-| —— three step

datad
-{ —— double step

-1 —— single step

Torgue Variation of the prototypes

i i
=t (um]
= =
[} Lo}

=
saulgdn | o (w-panbio

datal

—— single step
data3

—— daouble step
datah

—— three step

rrent of 0.8 m/s
RPM “ariation of the prototypes

Cl CU

= 3

sallging o s dH
A




i
3
= =
o e = Y
= - i a k]
i wn b
i
] —2Z2mSw oy
o w s S m g
o EEwaom =|-W
| 5 D noOoo= P
-
et i}
= ]
= 22,
3] “ =
i : =
o ' i=
p— ! T
E 1
=T [[TTTTTTTTTTTTH Tt g o ittt - -
D 1
(i "
— 1
u 1
p 1
oy ]
u 1
o "
1
|
]

i

ot current of 0.8m/s

—







]

Fower coefficient{Cp)

—=

’ 1EI'4 Pawer Coefiicient Curve of Twa Protatypes

-----------------------------

I:iata1
— First Prototype
datad

— Secaond Protatype

0 005 01 015
Flow coefficient(Cs)

0.2 0.25

0.08

0.07

0.06

0.05

0.03

FPower coefficient(Cp)
—
=

Power Coefficient of Two Prototypes in Water

. datt -
e e — Fust Profoltype |-
l ' datal '
_______ o Second Prototype | + 1

04 05 06
Tip speed ratio




Tip speed ratio

Power coefficient Curve of two Prototype

data3
— Second Prototype

— First Prototype

i
=
(=1

Power coefficient of Two Prototypes
Flow Coefficient(Cs)

First Prototype

(dojuaioiyecd lamod




Fower Coefficient(Cp)

Vave 1¢

Power coefficient of Two Prototypes Using Approach A

L e B S S S H S S
0.009 |- datal ____E_______:,______:, _____ _
First Prototype in Wave Tank
0.008 |- data3 S A .
Second Prototype in Wave Tank
0.007 |- datab IR Sk u
— First Protatype in Wind Tunnel
0.006 ---- data7 [TV .
—— Second Prototype in Wind Tunnel i i
0.005---"— : : : ! A A
0.004 |- N S/ TR S S
0003 |- ----mmmm ot b .
0.002}------ R — .
0.001 |----n-demmmemdommoe e oo boooses domnees femmes oo benoee
. |

0 01 02 03 04 05 06
Flow Coefficient(Cs)

Power Coefficient(Cp)

0.08

0.07

0.06

0.05

g

0.03

0.02

0.01

Power coefficient Curve of two Prototype Using Aprroach B

datal
— First Prototype in Wave Tank
data3
— Second Prototype in Wave Tank
] datab
First Prototype in Wind Tunnel
- data’

Second Prototype in Wind Tunnel

I I I
' |
' |
' |
' |
' |
__________________________ .
' |
' |
' |
' |
' |
' |
..... [, RIS ) U [ —
h i
' |
' |
' |
' |
' |
_____________ [ T
i i
' |
' |
' |
' |
' |
, |
________ [ B
\ |
|
T
'
'
,
s=sss b i r--==== r==
'
'
'
'
'
]
-------------------------- —
]
'
'
'
'
'
.......................... -
'
'
'
'
'

Tip speed ratio

0 01 02 03 04 05 06 07V 08 08 1




Self Starting

Gear hox

Low speed permnanent magnel generator

Mounting

Speed Sensor

Savonius drag type turbine rotol

— 5

DC- DC
Converer
[controlled)

A

Energy
Storage or
Load

Microcontroller

Speed

g Ed

taximum Power
Tracking Algorithm




Action

-+

Decrease Yy,

Increas e Ve

'

'







|, RELIANCE]




Output Pawer | Input Power
= | I data3d

—4— Output Powet (MPPT On)
datas
—— Cutput Powet (MPPT Off)

Efficiency of System

P o )

Efficiency(%a)

------------ " —4— MPPT On
: data3
------------ : —4— MPPT Off




—

IissContribution

clusion

'.—--""-.I-.El'
e

— SEture Work




_—
Acknowle:

SUICT: / JO)S
IDIRVIsaTEG [gbal
| chael Hinchey

P Vlastimil Masek
Paul Bishop
Brian Pretty




]

SR ower Generanon Systent, presenied ar 1700 IEEENECEC
S rericerNovenmber: s, 2007, St. Johns, NL.

f (‘

ubi rged Warer: Chrrent 1urbine’, going to be presented at Ocean 05
174 _/IEEE Ouebee Conjerence.

SPeronance of Savonius Rotor as Water Current Turbine’ submitted. in
Uurnal ofi Ocean Technology.

Scalmg Laws of Water Current Turbine’ submitted in Journal of Ocean
Engmeermg.




e N
THANK YOU "

(25




