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5. SIMULATION RESULTS

1. BACKGROUND
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Fig 1. Blade design adaptation: o S Elow time
a) Spiral blade design (top-view), b) Nautilus shell. I
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that influence the shape. The numerical factor is adapted for the Azimuthal angle Azimuthal angle
construction of the proposed blade morphology. It if found that the |- Figure 6. Moment coefficient comparison Figure 7. Moment coefficient comparison Figure 8. Dynamic domain grid topology: ]
proposed conjecture (v/2 + 2) provides an alternative approach in I between Proposed and Savonius. between Proposed and Savonius. (a) Savonius, (b) Proposed shape (S4). I
parametrically constructing proposed blade morphology.

Proposed conjecture = R:L = ﬁ +2
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Figure 3. Blade configuration.

Figure 9. Prototype
experimental setup.

Figure 10. UMP wind tunnel configuration. Figure 11. Computational representation

proposed design.
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. DESIGN ATTRIBUTE
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- “’;;' m;dy“ﬂ;@@@ Table 1. Average moment coefficient of proposed shape and Savonius at A = 0.59.
sEeE Wind turbine configuration Experimental Procedure (C,,) CFD numerical solver (C,,) Percentage of error (%)
¢ @ e Savonius 0.383184 0.375023 2.1
©eee e Proposed configuration 0.417519 0.401881 3.7

In this study, the geometries is analyzed via CFD simulation using FLUENT based on URANS and SST numerical model. The turbines were studied at
A =0.59, under constant freestream velocity of 8 m/s. The result shows that design proposed shape displayed higher moment coefficient than Savonius
wind turbine with an improvement of 7.2% in moment coefficient at A = 0.59. It is proven that, blade morphology derived from the proposed conjecture
and barnacle system improves the moment coefficient of the turbine.

| encbemecte system improves the moment coeficient of the trbine.
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Figure 4. Proposed design configuration.
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I /. NOVELTY 8. STATUS OF INNOVATION/MARKETABILITY 9. ACHIEVEMENT .
. 1. Bio-adaptation coupled with hybridization technique for the construction 1. The presented innovation Is at prototyping stage as for further refinement | §1. Silver in Creation, Innovation, Technology & Research Exposition (CitrexI
I of wind turbine blade morphology. and optimization I 2019), Novel bio-inspired hybrid vertical axis wind turbine, UMP. |

2.Numerical conjecture (V2 + 2) for parametric alteration of respective |2 Potential collaboration in the future with renewable energy related |2 Bronze in Creation, Innovation, Technology & Research Exposition (Citrexl
" wind turbine blade morphology. " " companies and patent application via UMP. 2020), A novel Savonius wind turbine, UMP.
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