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Analysis of Helical Turbine Characteristics for Tidal Current Power Plant
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Abstract : The Korean peninsula has a number of coastal sites where the rhythmic rising and lowering of water
surface due to tides results in strong tidal current. The kinetic energy of these currents can be efficiently exploited
by use of tidal current turbines. This paper investigates the characteristics of helical turbine based on in-field test.
The experimental frame was constructed at the Uldolmok narrow channel between Jindo and Haenam and
installed the helical turbine of diameter 2.2 m and height 2.5 m. 3-blade turbine had the maximum efficiencies of
about 30% in the current velocity range between 1.5 and 2.3 m/s and 6-blade turbine han the maximum
efficiencies of about 25%. The efficiency was constant with the current velocity. TSRs of 3-blade and 6 blade
turbines were observed as 2.4 and 1.9 respectively.

Keywords : Tidal power plant, Uldolmok narrow channel, helical turbine, efficiency, TSR

.M B Hllof] sl4-5 7T Sl EUEA Y o]8-3) B
< =9 W78 ek 2y R ek =
AR 1] dlsta ATEEE A717] e A TS APAE R Hsl 9 v-S Fert qla
o F oA dist /o] AAAIZOZ w=A % ko] @8 o] 7o) o]go] ArEE 5 Al &
=3 ek, ZFReNR]E= ol sk FAg A T2 st o] A2 A ZFFA Q1 A A YA A] Aot
224 U] A2 A vl et U] Aoz Hz=2 Atd FAF HRIE 1931 Darrieusol] 2] $h
1HE 5 AThEIFFART, 2001). o]l oL}, A TSRoIA 2] W& G&= 13te] A= A}
ZFEAL 2/ f50] W 3t B¥ly} 27| E A SHAE X 9 1L 3 o 3] Bl dish g
2)to] Fl2] ol ZRE] W75 kel B A7} F= QI 53] o] FolA % ml= Northeastern U]
2otk ARAHQl 2/ 35S AA] o] &stth= HollA, = 2] A. M. Gorlov H}ALe]l €]ate] 199510l 7k 3z

& AR ] %] 154 (Corresponding author: Sang Hun Han, Coastal Engineering & Energy Depart. KORDI, Ansan
ox 29, Seoul 425-600, Korea. shhan@kordi.re.kr)
4 3F 3l OF A 1Y oA k7)) kol L 2] 1 - (Coastal Engineering & Energy Depart. KORDI, Ansan P.O. Box 29, Seoul 425-600, Korea)

301



)6]'

302

%
Fol
)
0:11’

¥

Z BN Darrieus EJR12] HZ3F self-starting A 52} &
S& /A3 A F RS TH(Gorban et al, 2001). 1]
u, el BNIE obx] AR A8l A8 Alel7E 3
ou EHIEAG) gt A7AEE wf- F-=53 Aot
(Shino, 2002; $HJ-F et al, 2006).

= 04?01]’\1~ *E}%E 2iH‘/“:ll AT T =7 AL

2. B2l ST A

2 ATeA AR EREE 2550l ik AREAR]
2] EJ91 024 w5 Northeasternt]3h] Gorlov B
o] A9} AAet Zo|th(Fig. 1(a)). THE i AT+
YoM E3E AT HRlo2A] 71E Q-9 37 Eeo|=
o] Yol 37)9] Eelo| =8 F7lete] F 671<] Eello]
EE 7R guloltk, AlEAl qkd BRI BRI 8§ 5

o % HolEash HaEaseld] BAE Zol7] A% B
How neke olth. ERIE A5 SA S B
240l 9 9, Helol=e] A, 3 e,
o] 91 sigiow], Al Be A 22 m, ¥
o) 2.5 mel 12 7 5 1ol A3 344 o)

% o) ~xAE AAFES S,

Erlo] dXE F2E 715 AF 1

mg 2EF H

WIE =] kel Zl 22 mu ERIE AR & F
‘_}z“;_} 7)\3; :rsz-lo -] 7452 H}aﬁ %aﬂ]o]%
& =815t ?—zw & ANeSTHFig. 2 %),

B SRS ASS] 213 A2 Fig 33} 2
TZE 1RSI, #H ol A 5-E] Brake system, Radial
bearing, Coupling, Torque & RPM meter, Slip ring, Radial
bearing, Turbine, Radial bearing, Roller bearing <=2 %
ZHE A s A& ] Al=k FAlel slip ring®] i
A1 w7 sk ar B 2] TR slip ring®
A AGA Al EA7E 2] BNl WEE e 57
814 & apgick. 12, EA.9) RPMel ti gt dlo|El &
Ao HAES Atk BEAE FA5H] SlsiM=
8%l vk S shsjok sk, wbue) vzl
7 st Blo] A AR i) Al HX|EHA] & 5t

(b) 6-blade Turbine
Fig. 1. Helical Turbine.

STt dialel & Ax)eto] 714
oz Qe gJafix npEE o] FReA = B3ttt B9}
RPM2 9+ MINEBEA A}2] TMNRE 4] 9] 71715 AM-
3l AISE FasIlch AREE 7171 Hdl 10 kNme] &
=9} 4000RPM] 3455 S5 Qe Z0E 2 <
Foll & FEglo] A8 5 Sl 717]0lth vlolE 2=
HBMARS] MGCPlusZ ol%o}oﬂbrﬂ E319 RPM 5 %
g 50712 HlolEl & E53to] f&stel nE B9
RPM W35 AlZstarz} st 1452 = 29°] NORTEK

o]—/kl H g]o]ﬂ }\]/\Eﬂ%




DL (+)8.40

~
LA

(a) Side view

RT3

(b) Plane view

Fig. 2. In-situ test structure.
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Fig. 4. Torque and RPM of 3-blade turbine (Current Velocity = 2.4 m/s).
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Fig. 5. Torque and RPM of 6-blade turbine (Current Velocity = 2.5 m/s).
405 40—
354 .
. . o le : .
L] L ]
— 30 . .ﬁ. - > . —
;"'e; L Q- [ ] [ - ® §
B 254 se °* o o™ &
5 . W ‘.. 5
8 n{**® ol o g
& ® . o 4t 0 e &
2 15 %e | e s 2 s
k=) . . e . &
F 10 . P, * . -
: . e L4 - ® o
| L] . .
5 - = . * .
0 o | T T " T T 1 f T T 1
14 16 18 20 22 24 286 28 30 14, 18 18 @D 22 24 28 ZA 80

Current Velocity (m/s)
(a) 3-blade turbine

Current Velocity (m/s)
(b) 6-blade turbine

Fig. 6. Turbine efficiency with current velocity.
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Fig. 7. RPM in non-friction.
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Table 1. Turbine efficiency at peak power points
Velocity(m/s)

Type

3-blade turbine 29.9 % 29.1 % 29.8 % 25.7 % 28.6 %

6-blade turbine 24.9 % 22.7 % 23.5% 224 % 234 %
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