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UWATER IS THE DRIVING FORCE
OF ALL NATVRE.

Leonardo da Vinci
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Introduction-PNG Energy Context

* Most popular renewable energy source

* In 2021, 1,360 GW — 16% global electricity

* 580MM power installed and 40% from hydro
* Less than 20% have access to electricity

Govt PNGDP 2030 plan/Vision2050 for 70% eled
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Gravitational Vortex Hydro power Systems
10 - 20kW head >2m >50% ellicient
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Local model for the study
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Significance of Vortex flow for power generation
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Research Gaps & Objectives
Gaps
Gap 1: Poor understanding of vortex dynamics

Gap 2: Poor understanding of the mechanisms of turbine-vortex interactions

Gap 3: Lack of standardization

Objectives
* To understand the details of vortex dynamics in GWVHT systems
* To conduct comprehensive parametric study on the effects of turbine and basin

components of GWVHT system

https://vortexenergysolution.wordpress.com/




Methodology [ Boundary Condition/

Computational model of the basin configuration and turbine
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Fluid domains: Rotary domain: Turbine and Inner enclosure ( MRF)
Stationary domain: Basin wall, Inlet and outlet channel
Computational Fluid Dynamics tool: — Ansys Fluent version 2023

https://vortexenergysolution.wordpress.com/
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umerical Simulations

Vertical

Water.Volume Fraction
Contour 2

0.980
0.918
0.857
0.796
0.735
0.673
0.612

Curved

Flat

Vertical

Plane 1
: 1 . Plane 2 v=0.0 Y=0.1 Y=0.2 Y =0.3 Y =0.4
X

0 0.500 1.000 (m)

n 280 n 750



Quanttative results: Tangential Velocity for
varying outlet diameters \ 1
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Quanttative Result: Power ( W)
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Quanttative Result: Efhiciency ( %)
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Conclusions and recommendation

* Improved swirling velocity flow fields at the outlet diameters of 160 mm .

* Maximum power output of 50 W was generated for cylindrical basin with
curved turbine having rotational speed of 80 RPM for the outlet diameter

of 160 mm (d/D = 0.16).Equivalent to Froud scaling =25 kW
* Efficiency using curved turbine in cylindrical basin 1s at 63% .

* Potential for upscaling to rural communities in PNG

Presentation title
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Case studies in Arawa and Lae

0.4 - 0.8kW

(Maika,et al, 2021) and (Maika et al ,2023)
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