
 
 

International Journal on 
 

Technical and Physical Problems of Engineering 
 

(IJTPE) 
 

Published by International Organization of IOTPE 

ISSN 2077-3528 
 

IJTPE Journal 
 

www.iotpe.com 
 

ijtpe@iotpe.com 
December 2025 Issue 65 Volume 17 Number 4 Pages 415-422 

 

Registered: 250801 Article Info: 250451 Accepted: 251119 
Reserved: 251012  Available: 251231 

415 

AERODYNAMIC CHARACTERIZATION OF A HELICAL DARRIEUS-
TYPE VERTICAL WIND TURBINE USING CFD SIMULATION 

 
E.A. Cardozo 1     B.M. Cardozo 1     C.G. Diaz 1,2     J. Fabregas 1,2,4     J.L. Villa 2,3      

A. Palencia 4 
 

1. Faculty of Engineering, Autonomous University of the Caribbean, Barranquilla, Colombia 
efrain.cardozo@uac.edu.co, bzeatriz.cardozo@uac.edu.co, carlos.diaz18@uac.edu.co, jonathan.fabregas@uac.edu.co 

2. Postdoctoral Program in Sustainable Project Management, International Research Mexico University, Puebla, Mexico 
3. Department of Civil and Environmental, University of the Coast, Barranquilla, Colombia, jvilla27@cuc.edu.co 

4. Department of Mechanical Engineering, Technological University of Bolivar, Cartagena, Colombia 
jfabregas@utb.edu.co, argpalencia@utb.edu.co 

 
 

Abstract- This research conducts a comprehensive 
computational evaluation of the aerodynamic behavior of 
a three-blade helical Vertical Axis Wind Turbine (VAWT) 
of the Darrieus type. Using geometric modeling in 
SolidWorks and CFD simulations in ANSYS CFX, the 
turbine's behavior was evaluated under Wind Speeds 
(WSs) of 2, 4, and 8 m/s. Special attention was given to the 
influence of the Tip Speed Ratio (TSR), Power Coefficient 
(Cp), torque, angular velocity, and pressure distribution. 
The blade geometry was designed using symmetric airfoils 
similar to the NACA 0012 profile, widely used in vertical 
turbines due to their low drag coefficient and aerodynamic 
stability. The results obtained show representative values 
for power output, torque, angular velocity, and Cp, 
validating the methodology implemented for energy 
quantification in distributed generation applications. 
Furthermore, the study highlights the usefulness of 
Computational Fluid Dynamics (CFD) modeling as a 
predictive tool in the design for the development and 
improvement of wind turbines intended for urban settings, 
where airflow patterns tend to be irregular and constantly 
changing.    
 
Keywords: Computational Fluid Dynamic, Wind Turbine, 
Rigid Body, Simulation, Power Coefficient. 
 

1. INTRODUCTION                                                                         
H-type Darrieus turbines represent an evolution of the 

traditional curved-blade design of VAWTs, preserving key 
advantages such as omnidirectional operation and reduced 
visual impact, while enhancing structural robustness 
through the use of straight, symmetric blades. A notable 
variant within this category is the helical configuration, in 
which the blades are twisted along their longitudinal axis. 
This design enables a more uniform torque distribution, 
reduces mechanical vibrations, and improves wind capture 
under turbulent flow conditions. These characteristics 
have contributed to the growing popularity of helical 

VAWTs in small-scale residential and industrial 
applications, where their simple construction, smoother 
operation, and ease of integration in confined or variable-
wind environments offer significant advantages [1, 2]. 

The increasing demand for sustainable energy 
solutions in urban environments has boosted interest in 
VAWTs suitable for rooftop installation. Studies such as 
He et al. [3] and Rezaeiha, et al. [4] highlight the efficiency 
of these configurations under irregular wind conditions. 
Additionally, Ciuperca [5] demonstrates that helical 
rooftop configurations yield better energy capture at low 
speeds, supporting their implementation on buildings such 
as the parking lot rooftop of the Autonomous University 
of the Caribbean.  

The installation of a VAWT on the rooftop of the 
Autonomous University of the Caribbean presents an 
innovative and sustainable approach to diversifying the 
institution’s energy matrix. This prefeasibility study aims 
to assess the technical conditions necessary to harness the 
available wind resources in the urban area of Barranquilla, 
with the goal of powering low-consumption systems such 
as the parking gate barriers and other auxiliary functions. 
VAWTs are particularly well-suited for urban 
environments due to their ability to operate efficiently in 
turbulent, low-speed wind conditions, as well as their 
compact and quiet design. This initiative would not only 
contribute to reducing the university’s carbon footprint but 
also serve as an educational and research model to promote 
awareness and adoption of renewable energy within the 
academic community.  

The NACA 0012 airfoil, employed in this study, is one 
of the most widely used profiles in H-type VAWT blade 
design due to its symmetrical shape, favorable 
aerodynamic performance at negative angles of attack, and 
ease of manufacturing. The use of symmetric blades also 
minimizes torsional moments on the turbine shaft, 
allowing for lighter structures with fewer moving parts, 
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which in turn reduces maintenance requirements and 
improves overall system reliability [6, 7]. Compared to 
asymmetric profiles such as the NACA 4412, the NACA 
0012 provides greater structural stability and easier 
manufacturing [8, 9]. 

The implementation of CFD simulations in the analysis 
of these VAWTs provides a powerful tool for predicting 
aerodynamic behavior under realistic operating conditions. 
Through CFD, key performance parameters such as the Cp, 
TSR, and flow distribution can be evaluated without the 
need for physical prototypes. This approach has been 
validated in numerous studies and is increasingly 
recognized as a cost-effective and accessible methodology 
for the development of decentralized energy technologies, 
particularly in urban or complex terrain settings where 
wind conditions are highly variable [10, 11].  

Magnetic levitation systems have been proposed for 
VAWTs to reduce friction and allow operation at lower 
wind speeds, improving durability and efficiency in urban 
settings [12]. Recent research emphasizes structural 
optimization for VAWTs, using lightweight materials and 
innovative supports to enhance reliability and reduce 
maintenance [13]. CFD-based design and optimization 
remain key for VAWTs, enabling accurate aerodynamic 
predictions and cost-effective development without 
physical prototypes [14]. The main objective of this 
research is to establish a methodology for simulating 
VAWTs by comparing the lift and drag coefficients of 
well-known NACA airfoils and applying CFD-based 
modeling. This approach aims to predict the aerodynamic 
behavior and determine the Cp as a function of the 
turbine’s TSR, providing a reliable framework for 
performance evaluation and design optimization. 

 
2. PREPROCESSING SIMULATION 

 
2.1. Geometric Design of the Turbine 

The turbine model was developed using SolidWorks, 
structured around a VAWT design featuring three helical 
blades in an H-type configuration. The turbine features a 
total height of 1210 mm and a diameter of 830 mm, 
resulting in an approximate swept area of A ≈ 1 m². The 
design incorporates three helical blades symmetrically 
distributed at 120° intervals around the vertical axis, as 
illustrated in Figure 1.  

To ensure structural integrity and facilitate integration 
with an electric generator, the distance between the upper 
and lower support disks was carefully defined. Each disk 
is connected to the blades via three rigid support arms, 
providing enhanced stability and minimizing deformation 
under operational loads. The central shaft was designed 
with bearing supports at both ends to reduce friction and 
mechanical wear, while the blade tips were connected 
using straight, rigid arms to maintain alignment and 
structural efficiency. Figure 2 presents an analysis of the 
lift coefficient (Cl) behavior in relation to the drag 
coefficient (Cd), both of which are widely used in the 
aerodynamic evaluation of VAWTs. 

 

 
 

Figure 1. Turbine dimensions 
 

 
 

Figure 2. Cl/Cd NACA profile, a) NACA 0012, b) NACA 4412 
 
The Cl/Cm comparison in Figure 2 indicates that the 

NACA 4412 airfoil demonstrates a more efficient 
utilization of lift forces compared to the NACA 0012. The 
angles of attack that yield optimal lift performance range 
from -3° to 7° for the NACA 4412, with 7° being the most 
favorable. For the NACA 0012, the optimal range is 
between 0° and 5°, with 5° being the most recommended. 
Due to its symmetrical geometry, the NACA 0012 exhibits 
similar performance for negative angles of attack, which 
suggests it can more effectively harness wind energy 
during its rotational motion around a typical vertical-axis 
of VAWT operation. 
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Additionally, in the Figure 3, the moment coefficient 
(Cm) analysis reveals that the NACA 4412 exhibits higher 
values in the negative Y-axis, indicating significant 
instability for VAWT applications. In contrast, the NACA 
0012 shows greater stability, with Cm values remaining 
closer to zero across varying angles of attack. This 
characteristic is particularly relevant, as the symmetrical 
design of the NACA 0012 simplifies both its 
manufacturing and installation processes, making it a more 
practical choice for VAWT systems [15, 16]. 

 
 

Figure 3. Cm NACA profile, a) NACA 0012, b) NACA 4412  
 
This configuration aims to maximize structural 

efficiency without compromising the airflow efficiency 
characteristics of the system. The distribution of the blades 
was oriented to maintain a perpendicular angle of 
incidence relative to the incoming wind, in accordance 
with the lift-based operating principal characteristic of 
Darrius turbines [17]. Once the CAD model was finalized, 
it was exported to the ANSYS environment to proceed 
with the preprocessing stage for CFD simulation. 
 
2.2. CFD Simulation Setup and Volumetric Meshing 

The numerical simulation was conducted using 
ANSYS CFX, with the turbine model imported directly 
from SolidWorks. An unstructured tetrahedral mesh was 
generated, with refinement prioritized in the rotor region 
to accurately capture the effects of turbulent flow around 
the blades. The computational domain was divided into 
two main regions: an internal rotating subdomain 
containing the rotor, and an external stationary domain 

representing the surrounding fluid environment. The 
interface between these regions was defined using a 
rotating frame of reference model, which allows for the 
simulation of rotational effects without requiring a 
dynamic mesh. The boundary conditions applied to the 
simulation are illustrated in Figure 4. 

 

 
 

Figure 4. Boundary conditions 
 
The computational domain was sized to ensure 

accurate aerodynamic predictions and minimize boundary 
effects. As shown in Figure 4, the inlet and outlet were 
placed at 10xTurbine Diameter and 20xTurbine Diameter 
from the rotor, with lateral boundaries at 5xTurbine 
Diameter. These distances follow established guidelines 
that keep Cp variation below 1%, supporting mesh-
independent results [18,19]. Symmetry conditions were 
applied to reduce computational cost, and interface 
boundaries coupled the rotating and stationary regions. 
This setup guarantees proper flow development and 
prevents artificial blockage, providing reliable Cp-TSR 
curves under high-quality simulation standards. 

 

 
 

Figure 5. Detailed turbine meshing 
 

The global mesh employed a hybrid approach: 
structured hexahedral cells were used in the far-field 
region of the control domain, while unstructured 
tetrahedral cells were applied near the rotor, where flow 
behavior is more complex. This configuration enabled 
more precise resolution of boundary layers along the blade 
surfaces and better capture of velocity gradients in the 
wake region. Figure 5 shows the detailed turbine meshing. 

To ensure reliable aerodynamic predictions, a mesh 
sensitivity analysis was conducted by progressively 
refining the grid, increasing both element count and 
quality. The results showed that doubling the node density 
produced variations in the Cp below 3%, which meets 
standard criteria for mesh independence in wind turbine 
CFD studies. According to Rezaeiha et al. [4] and Wang et 
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al. [20], deviations under 5% are considered acceptable; 
therefore, the achieved stability confirms that the selected 
mesh provides accurate and consistent results without 
unnecessary computational cost. 

Regarding the simulation setup, the following 
boundary conditions were applied: 
 Inlet: Constant WS for 2, 4, and 8 m/s. 
 Outlet: Ambient pressure (1 atm = 101325 Pa) and 
temperature of 300 K. 
 Lateral boundaries: Symmetry condition. 
 Rotor walls: Smooth surfaces with a no-slip condition. 
 Initial condition: Unsteady (transient) flow, with torque 
and angular velocity monitored throughout the simulation. 
 20 boundary layers on the turbine blade walls 

The simulation was carried out as a transient analysis 
with a time step of 0.01 seconds. Torque and angular 
velocity were monitored for each WS scenario, enabling a 
dynamic assessment of the turbine’s rotational behavior. 
Air was modeled as an incompressible, isothermal fluid 
with a standard density of 1.293 kg/m³. The estimated 
Reynolds number for the test conditions ranged from 
1.2×10⁵ to 5×10⁵, which is appropriate for analyzing flow 
behavior in the transitional to turbulent regime. The k-ω 
turbulence governing model based on shear stress 
transport was employed due to its superior performance in 
predicting flow separation and handling pressure gradients 
near curved surfaces, offering greater accuracy than the 
traditional k-ε model for this type of geometry [21]. 

 
3. RESULTS AND DISCUSSION 

 
3.1. Flow Behavior Around the Turbine 

The velocity contours obtained from ANSYS CFX for 
the three inlet conditions illustrate how the airflow 
accelerates as it passes between the helical blades, 
generating low-pressure zones on the leading surfaces. 
This pressure distribution is responsible for inducing the 
lift force that drives the rotational motion of the rotor. 
Figures 6a through 6c show a progressive increase in flow 
magnitude as WS rises, resulting in stronger pressure 
gradients and improved aerodynamic efficiency under 
moderate wind conditions. At these speeds, the Reynolds 
number is sufficiently high to activate effective lift 
mechanisms without triggering premature flow separation. 
Additionally, the NACA 0012 airfoil demonstrates 
optimal performance within mid-range angles of attack 
and wind velocities, which aligns well with the simulated 
environment. At lower WSs, the flow lacks sufficient 
energy to maintain a stable aerodynamic envelope, while 
at higher speeds, dynamic stall and flow separation effects 
begin to limit performance [22]. 

 
3.2. Torque Behavior 

The torque vs. time graphs for each wind condition 
exhibit the typical oscillatory pattern of vertical axis 
turbines, caused by periodic variations in the angle of 
attack as the rotor spins (Figure 7).  

 
 

 
 

 
 

 
 

Figure 6. Velocity profile in m/s at: a) 2, b) 4, c) 8  
 

 
 

Figure 7. Simulated torque behavior 
 

At an average WS in the range of 2 m/s, the average 
torque is approximately 0.021 Nm. This value increases 
significantly to 0.87 Nm at 4 m/s, and reaches 2.91 Nm at 
8 m/s, although the latter is influenced by aerodynamic 
stall and flow separation effects. These results are 
illustrated in Figure 7. 
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3.3. Angular Velocity of the Turbine 
The angular velocity graphs reveal a stabilization trend 

after the initial 20 seconds of simulation. The turbine 
reaches an average angular velocity of 7.88 rad/s at 2 m/s, 
16.05 rad/s at 4 m/s, and 36.9 rad/s at 8 m/s, demonstrating 
a proportional response to increasing wind resource 
availability. Figure 8 shows the simulated angular velocity 
behavior. 

 

 
 

Figure 8. Simulated angular velocity behavior 
 
3.4. Power Output of the Turbine 

The following Equation (1) was used to estimate the 
effective power obtained (P): 

.P T ω=  (1) 
where, T is the average torque in Nm and ω is the average 
angular velocity in rad/s. The resulting power ranged from 
0.2 W at 2 m/s reaching a maximum of 108.5 W at 10 m/s, 
as shown in Figure 9. 
 

 
 

Figure 9. Power generated vs WS 
 
3.5. Obtaining Cp and TSR 

To assess the turbine’s aerodynamic efficiency, the Cp 
was determined using the following expression: 

31
2

p
PC
Avρ

=  (2) 

where, the air density ρ = 1.225 kg/m³, the WS is v, and A 
= 1.00286 m². The TSR was also computed as: 

rTSR
v
ω

=  (3) 

where, r = 0.41456 m is the turbine radius. The Cp values 
reached a maximum of 0.13 at 1 m/s and increased 
progressively with WS, peaking at 0.346 at 4 m/s. The 
relationship between Cp and TSR is illustrated in Figure 10. 
This confirms a steady improvement in efficiency within 
the studied WS range. 

 
 

Figure 10. Cp vs TSR 
 

The maximum Cp = 0.346 at 4 m/s falls within the 
range reported by Rezaeiha, et al. [4], who simulated a 
helical VAWT reaching Cp values near 0.35 under 
comparable conditions [19]. Similarly, Lanzafame, et al. 
[23] documented Cp values for similar configurations. 
These results support the validity of our CFD approach. 

 
4. CONCLUSIONS 

This study effectively confirmed the aerodynamic 
characteristics of a helical blade VAWT using CFD 
simulations, providing valuable insights into its 
performance under various WS regimes. The main 
findings are summarized as follows: 
• The helical H-type geometry promotes a more stable 
torque distribution, particularly at 8 m/s, where an average 
torque of 2.91 Nm was achieved-significantly higher than 
the values observed at 2 and 4 m/s. 
• The Cp reached a maximum of 0.346 at 4 m/s, 
representing the highest efficiency within the studied WS 
range. The corresponding useful power output peaked at 
99.5 W, which is characteristic of lightweight turbines 
designed for low-scale energy applications. 
• The TSR remained within the range of 1.66 to 2.01, 
aligning with expected values for this type of geometry and 
highlighting the importance of adapting the drivetrain to 
variable operating conditions. 
• The CFD methodology proved to be reliable, as 
evidenced by the consistency of the results and the realistic 
physical behavior observed in the simulations. This 
establishes a solid foundation for future optimization 
studies, whether through the variation of airfoil profiles or 
the integration of active control mechanisms.  
• Furthermore, the selection of the NACA 0012 airfoil 
contributed to ensuring dynamic stability of the rotor, 
providing predictable behavior under varying urban wind 
conditions. Its symmetric geometry also facilitates 
manufacturing and installation. In future work, a 
comparative experimental analysis is proposed in the 
rooftop setting of the Autonomous University of the 
Caribbean, where long-term wind data is available from 
the on-site meteorological station. 
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NOMENCLATURES 
 
1. Acronyms  
CFD Computational Fluid Dynamics 
TSR           Tip Speed Ratio 
VAWT        Vertical Axis Wind Turbine 
WS Wind Speed 
 
2. Symbols / Parameters 
A: Swept area 
Cp: Power coefficient 
Cl: Lift coefficient  
Cd: Drag coefficient 
Cm: Moment coefficient 
P: Power obtained 
T: Torque 
ω: Angular velocity 
ρ: Density 
r: The turbine radius 
v: wind speed 

 
ACKNOWLEDGEMENTS 

 The authors extend their heartfelt gratitude to Faculty 
of Engineering, Autonomous University of the Caribbean 
and Technological University of Bolivar for their 
invaluable support and commitment to academic 
excellence. 

 
REFERENCES 

[1] K. Sahim, “Experimental Study of Darrieus Water 
Turbine Two Blade Different Configuration and Hybrid 
Turbine for Application of an Irrigation Flow”, Journal of 
Advanced Research in Fluid Mechanics and Thermal 
Sciences, Vol. 98, No. 2, pp. 58-66, 2022. 
[2] A. Rezaeiha, H. Montazeri, B. Blocken, “CFD 
Analysis of Dynamic Stall on Vertical Axis Wind Turbines 
Using Scale-Adaptive Simulation (SAS): Comparison 
Against URANS and Hybrid RANS/LES”, Energy 
Conversion and Management, Vol. 196, pp. 1282-1298, 
2019. 
[3] J. He, X. Wang, H. Liu, Y. Li, Y. Wang, “Assessment 
of Wind Turbine Performance in Urban Environments”, 
Applied Energy, Vol. 276, pp. 1-13, 2020. 
[4] A. Rezaeiha, H. Montazeri, B. Blocken, “Towards 
Optimal Vertical Axis Wind Turbine Design for Urban 
Wind Energy Exploitation”, Renewable Energy, Vol. 107, 
pp. 141-154, 2017. 
[5] R. Ciuperca, “Design and Simulation of Rooftop 
Vertical Axis Wind Turbines for Urban Environments”, 
Scientific Research Abstracts, 2024.  
[6] G. Bangga, A. Dessoky, Z. Wu, K. Rogowski, M.O.L. 
Hansen, “Accuracy and Consistency of CFD and 
Engineering Models for Simulating Vertical Axis Wind 
Turbine Loads”, Energy, Vol. 206, p. 118087, 2020. 
[7] R. Lanzafame, S. Mauro, M. Messina, “2D CFD 
Modeling of H-Darrieus Wind Turbines Using a 
Transition Turbulence Model”, Energy Procedia, Vol. 45, 
pp. 131-140, 2014. 

[8] A. Mahato, N. Pradhan, S. Jha, “CFD Modeling of an 
H-Type Darrieus VAWT Under High Wind Speed 
Conditions”, Journal of Wind Engineering and Industrial 
Aerodynamics, Vol. 230, pp. 104-114, 2023. 
[9] I. Beslagic, I. Gogic, E. Mesic, A. Kazazovic, S. 
Hodzic, “Geometry Optimization of Small Helicoid 
VAWT Rotor”, Energy Reports, Vol. 6, pp. 218-229, 
2020. 
[10] Y. Celik, L. Ma, D. Ingham, M. Pourkashanian, 
“Aerodynamic Investigation of the Start-up Process of H-
Type Vertical Axis Wind Turbines Using CFD”, Journal 
of Wind Engineering and Industrial Aerodynamics, Vol. 
204, pp. 104-252, 2020. 
[11] J. He, et al., “CFD Modeling of Varying Complexity 
for Aerodynamic Analysis of H-Vertical Axis Wind 
Turbines”, Renewable Energy, Vol. 145, pp. 2658-2670, 
2020. 
[12] I.M. Marufov, N.S. Mammadov, K.M. Mukhtarova, 
N.A. Ganiyeva, G.A. Aliyeva, “Calculation of Main 
Parameters of Induction Levitation Device Used in 
Vertical Axis Wind Generators”, International Journal on 
Technical and Physical Problems of Engineering (IJTPE), 
Issue 54, Vol. 15, No. 1, pp. 184-189, March 2023. 
[13] A.M. Hashimov, N.R. Rahmanov, N.M. Tabatabaei, 
H.B. Guliyev, R.N. Rahmanov, F.S. Ibrahimov, “Study on 
Complementarity of Hybrid Wind and Solar PV Power 
Plant Using Small River Hydro Resources”, International 
Journal on Technical and Physical Problems of 
Engineering (IJTPE), Issue 64, Vol. 17, No. 3, pp. 213-
221, September 2025. 
[14] R.M. Rahimov, R.J. Mamedova, L.N. Hasanova, 
“Design and Optimization of Solar-Wind Hybrid Systems 
for Industrial Applications in Post-Conflict Regions”, 
International Journal on Technical and Physical Problems 
of Engineering (IJTPE), Issue 63, Vol. 17, No. 2, pp. 291-
301, June 2025. 
[15] A. Mahato, R.K. Singh, R. Barnwal, S.C. Rana, 
“Aerodynamic Characteristics of NACA 0012 vs. NACA 
4418 Airfoil for Wind Turbine Applications Through CFD 
Simulation”, Materials Today: Proceedings, 2023. 
[16] X. Wang, A. Ali, H. Ke, B. Huang, J. Yang, 
“Numerical Simulation of Aerodynamic Performance 
Degradation of NACA0012 Airfoils Under Icing 
Conditions for Vertical-Axis Wind Turbines”, Case 
Studies in Thermal Engineering, Vol. 72, pp. 106-433, 
2025. 
[17] M. Zamani, A. Sangtarash, M.J. Maghrebi, 
“Numerical Study of Porous Media Effect on the Blade 
Surface of Vertical Axis Wind Turbine for Enhancement 
of Aerodynamic Performance”, Energy Conversion and 
Management, Vol. 245, pp. 114-598, 2021. 
[18] F. Lisowski, M. Augustyn, “Analytical and 
Computational Fluid Dynamics Methods for Determining 
the Torque and Power of a Vertical-Axis Wind Turbine 
with a Carousel Rotor”, Applied Sciences, Vol. 15, No. 1, 
p. 208, 2025. 
[19] J. Fabregas, L.M. Palacios, A.M. Abuchar, A. 
Palencia, “Clean Energy Transition in Insular 



International Journal on Technical and Physical Problems of Engineering (IJTPE), Iss. 65, Vol. 17, No. 4, Dec. 2025 

421 

Communities: Wind Resource Evaluation and VAWT 
Design Using CFD and Statistics”, Sustainability, Vol. 17, 
p. 9663, 2025. 
[18] Y. Wang, F. Zhang, Q. Li, “Validation of CFD 
Modeling for Small Vertical Axis Wind Turbine with 
Mesh Sensitivity Analysis”, Renewable Energy Reports, 
Vol. 7, pp. 19-32, 2024. 
[19] S. Younoussi, A. Ettaouil, “Calibration Method of the 
k-ω SST Turbulence Model for Wind Turbine 
Performance Prediction Near Stall Condition”, Heliyon, 
Vol. 10, No. 1, 2024. 
[20] Z. Zhang, et al., “Investigation of Dynamic Stall 
Models on the Aeroelastic Responses of a Floating 
Offshore Wind Turbine”, Renewable Energy, p. 121778, 
2024. 
[21] R. Lanzafame, S. Mauro, M. Messina, “2D CFD 
Modeling of H-Darrieus Wind Turbines Using Spalart-
Allmaras and k-ω SST Turbulence Models”, Renewable 
Energy, Vol. 75, pp. 552-561, 2015. 
 

BIOGRAPHIES 
 

Name: Efrain 
Middle Name: Andres 
Surname: Cardozo 
Birthday: 14.10.1999 
Birthplace: Barranquilla, Colombia 
Bachelor: Mechanical Engineering, 
Department of Mechanical Engineering, 

Faculty of Engineering, University of the North, 
Barranquilla, Colombia, 2022 
Master: Student, Mechanical Engineering, Faculty of 
Mechanical Engineering, Autonomous University of the 
Caribbean, Barranquilla, Colombia, Since 2025 
Research Interests: Renewable Energies, Innovation, CFD 
Simulation 
 

Name: Beatriz 
Middle Name: Maria 
Surname: Cardozo 
Birthday: 20.05.1974 
Birthplace: Barranquilla, Colombia 
Bachelor: Materials Engineering, 
Department of Materials Science and 

Engineering, Faculty of Science, Simon Bolivar 
University, Caracas, Venezuela, 1997 
Master: Environmental Sciences, Faculty of Basic 
Sciences, University of the Atlantic, Barranquilla, 
Colombia, 2017 
The Last Scientific Position: Lecturer, Department of 
Mechanical-Electronic, Faculty of Engineering, 
Autonomous University of the Caribbean, Barranquilla, 
Colombia, Since 2010 
Research Interests: Materials and Manufacturing 
Processes, Environmental Improvement, Renewable 
Energies 
Scientific Publications: 8 Papers, 5 Projects 
Scientific Memberships: Research Group in Materials and 
Manufacturing Processes (IMTEF) 
 

 

Name: Carlos 
Middle Name: Gabriel 
Surname: Diaz 
Birthday: 07.08.1985 
Birthplace: Magangue, Colombia 
Bachelor: Electronic Engineering, 
Department of Electronic Engineering, 

Faculty of Engineering, University of the North, 
Barranquilla, Barranquilla, Colombia, 2007 
Master: Mechatronic Engineering, Polytechnic School of 
Engineering of Gijon, University of Oviedo, Gijon, Spain, 
2010 
Doctorate: Project Management, Benito Juarez G. 
University, Puebla, Mexico, 2023 
Doctorate: Student, Project Management, Research and 
Innovation University of Mexico, Cuernavaca, Mexico, 
Since 2025 
The Last Scientific Position: Strategic Coordinator of the 
Academic Vice-Rector's Office, Autonomous University 
of the Caribbean, Barranquilla, Colombia, Since 2024 
Research Interests: Renewable Energy, Robotics and 
Automation, Mechatronic Design, Project Management 
Scientific Publications: 16 Papers, 11 Theses, 15 Projects 
Scientific Memberships: GINS Research Group 
 

Name: Jonathan 
Surname: Fabregas 
Birthday: 10.11.1987 
Birthplace: Barranquilla, Colombia 
Bachelor: Mechanical Engineering, 
Department of Mechanical Engineering, 
Faculty of Engineering, Autonomous 

University of the Caribbean, Barranquilla, Colombia, 
2012 
Master: Mechanical Engineering, Faculty of Engineering, 
Autonomous University of the Caribbean, Barranquilla, 
Colombia, 2015 
Doctorate: Project Management, Benito Juarez G. 
University, Puebla, Mexico, 2024 
Doctorate: Student, Engineering, Technological 
University of Bolivar, Cartagena, Colombia, Since 2024 
Post Doctorate: Student, Sustainable Project Management, 
International Research Mexico University, Mexico, Since 
2025 
The Last Scientific Position: Lecturer, Department of 
Mechanical-Electronic, Autonomous University of the 
Caribbean, Barranquilla, Colombia, Since 2016 
Research Interests: Computational Mechanics, Renewable 
Energy 
Scientific Publications: 48 Papers, 7 Projects 
Scientific Memberships: GIIMA Research Group 
 

Name: Jennifer  
Middle Name: Luz 
Surname: Villa 
Birthday: 09.10.1988 
Birthplace: Barranquilla, Colombia 
Bachelor: Mechanical Engineering, 
Department of Mechanical Engineering, 

Faculty of Engineering, Autonomous University of the 



International Journal on Technical and Physical Problems of Engineering (IJTPE), Iss. 65, Vol. 17, No. 4, Dec. 2025 

422 

Caribbean, Barranquilla, Colombia, 2011 
Master: Mechanical Engineering, Faculty of Engineering, 
Autonomous University of the Caribbean, Barranquilla, 
Colombia, 2016 
Doctorate: Project Management, Benito Juarez G. 
University, Puebla, Mexico, 2024 
Doctorate: Student, Project Management, Research and 
Innovation University of Mexico, Cuernavaca, Mexico, 
Since 2025 
Post Doctorate: Student, Sustainable Project Management, 
International Research Mexico University, Mexico, Since 
2025 
The Last Scientific Position: Lecturer, Department of Civil 
and Environmental, University of the Coast, Barranquilla, 
Colombia, Since 2018 
Research Interests: Materials, Energy and Manufacturing 
Processes, Project Management 
Scientific Publications: 8 Papers, 3 Projects 
Scientific Memberships: GINS Research Group  
 

Name: Argemiro 
Surname: Palencia 
Birthday: 14.01.1981 
Birthplace: MA Gangue, Colombia 
Bachelor: Mechanical Engineering, 
Department of Mechanical Engineering, 
Faculty of Engineering, University of the 

Atlantic, Barranquilla, Colombia, 2005 
Master: Mechanical Engineering, Department of 
Mechanical Engineering, Faculty of Engineering, 
University of the North, Barranquilla, Colombia, 2011 
Doctorate: Engineering, Department of Mechanical 
Engineering, Faculty of Engineering, National 
Autonomous University of Mexico, Mexico City, Mexico, 
2019 
The Last Scientific Position: Assist. Prof., Department of 
Mechanical Engineering, Faculty of Engineering, 
Technological University of Bolivar, Cartagena, 
Colombia, Since 2022  
Research Interests: Energy Conversion, Renewable 
Energy, Biomass Gasification 
Scientific Publications: 14 Papers, 10 Master’s and 
Doctorate Theses 
Scientific Memberships: ASME Member 

 
 

 


