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Software Development for the Performance Evaluation and Blade Design of a

HACT by BEMT
Jang-Oh Mo' - Mann-Eung Kim® - Beom-So0 Hyun3 - You-Taek Kim"' - Cheol Oh® - Young-Ho Leet
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Abstract: In this study, we have established the design techniques, with which we can
design and evaluate performance of blades on a horizontal axis current turbine, by
application of blade element momentum theory considering the blade tip’s loss model,
and finally developed the domestic software(MCT-blade V2.0). We have designed and
evaluated performance of blades for the 2MW class by using of the software, and
confirmed its calculation results from BEMT by comparing those results from
commercial code of ANSYS FLUENT. In a state of rated velocity 2.5m/s. the mechanical
power from BEMT  is calculated as 2,121kW, which is considered to satisfy the
electrical power, but the value from CFD is calculated as 1,901kW, which is considered
a little deficient for the target output.

Key words: MCT-Blade V2.0, BEMT, HACT (Horizontal Axis Current Turbine), CFD,
Performance evaluation, Power coefficient, Hydrofoil
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Figure 1: MCT-Blade V2.0 : Blade design GUI
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Figure 2: MCT-Blade V2.0 : Performance evaluation
GUI

B : blade pitch angle
@ : angle of attack
a-0-8

T~ chordiine

wind speed Y,

S e Torque
(+Z moment)

aerodynamic torsional moment

(+X moment) ‘ plane of rotation
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Table 1: Design specifications of blade for a HACT

Design parameters Values

Rated power (Pr) 2 MW
Power coefficient (Cp) 0.48

Rated velocity (Vgr) 2.5 m/s

Tip speed ratio (TSR) 5

Rotor diameter (D) 27.14 m
Rotational speed (o) 7.04 rpm
Blade number (N) 2
Density (p) 1024 kg/m3
Drive train efficiency (n) 0.9
Rotational direction CCW

l&j—/\*‘*f —

Figure 4: Blade shape of a 2MW class HACT
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