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Abstract 

The generation of electrical energy from non-conventional 

renewable sources such as wind and minihydro has become an 

important alternative for the satisfaction of human needs in a 

sustainable and environmentally friendly way, for this reason, 

the development of appropriate technologies and efficient that 

allow such generation is essential. Darreius type turbines have 

been studied for their application in the use of the mentioned 

sources. The present work sought to identify the main 

objectives that have motivated the work of researchers around 

the world over the years and with recent emphasis, to report the 

main applied research methodologies and the most relevant 

results, such that they can guide the future research work. The 

systematic review was organized according to the most 

investigated factor, which was the power coefficient (efficiency) 

of the turbines, and according to the parameters that were 

identified as having the highest incidence in said coefficient, 

starting with the geometric factors. The configuration of 

numerical studies, mainly with computational fluid dynamics 

(CFD), and of the experimental studies that were reviewed 

were described in some detail. It is expected that this work will 

serve as a starting point for research projects that promote the 

development and implementation of technologies of this type 

in the use of energy from available sustainable sources.  

Keywords: Fluid Mechanics, Renewable Energy, 

Turbomachinery, Hydraulic Turbines. 

 

I. INTRODUCTION  

The speed produced by the current of water carried by a river 

provides a great source of kinetic energy that can be used to 

generate electrical energy. That is why different types of 

turbomachines known as submerged hydrokinetic turbines 

have been developed that take advantage of this resource. 

These developments have occurred due to the need of some 

remote areas that do not have a supply system or 

interconnection to a national network. Hydrokinetic turbines 

allow the flow to pass through the rotor by means of a set of 

blades, which cause the kinetic energy to generate a torque in 

the turbine rotor, limiting the passage of the fluid in a single 

direction [1]. The relative speed is presented due to the 

variation between the absolute speed of the fluid and the speed 

of impact on the blade, this relationship is defined as TSR (Tip 

Speed Ratio or λ) also known as the “Tip speed ratio”. It is 

important to mention that the energy of the fluid that passes 

through the turbine is not used 100%, that is why a power 

coefficient has been defined that indicates the amount of kinetic 

energy that can be extracted from the flow and converted into 

energy. mechanical flow through the rotor, a limit known as the 

Betz limit [2] is imposed on this coefficient, which determines 

that the maximum utilization value is 59.3%. 

After a decline in interest in the 1990s, research on vertical axis 

turbines has reappeared in recent years as a result of their 

increasing application in the environment, where they have 

several advantages over the horizontal axis [3]. The Darrieus 

turbine was initially developed for the use of wind energy, after 

which studies have been carried out for its application in the 

conversion of hydrokinetic energy, with the aim of establishing 

its implementation, since until now they have only been applied 

in channels or small tributaries [4]. Shiono et al., (2000) 

developed a study on the characteristics of the Darrieus turbine 

where their main interest was the effect of solidity, which is 

defined as the relationship between the number of blades and 

the rotor radius, being the ideal parameter To characterize the 

size of the turbine, the diagram of the turbine evaluated in said 

study is shown in Figure 1 to illustrate the general geometric 

arrangement of this type of turbines. The turbine was tested in 

controlled channels in order to find the most suitable values for 

the robustness of the rotor, where its efficiency (power 

coefficient) is related to the characteristics of the water stream, 

the torque generated in the rotor and its speed angular. 

 

Fig. 1. Darrieus hydrokinetic turbine: General arrangement 

[4]. 

The generation of kinetic energy using the flow of rivers has 

promoted the study and use of Darrieus turbines, however, the 

limitations of auto starting and the low power coefficient create 
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potential for improvement. This article presents the results of 

the most relevant research carried out on the technology and 

use of Darrieus-type hydrokinetic turbines, starting by detailing 

the discussions on their geometry and the generation of 

mechanical power on their shaft, and culminating with the 

distinction between numerical and experimental methodologies 

used in their study. 

 

II. GEOMETRY OF DARRIEUS TYPE TURBINES 

The first parameter to take into account is the aerodynamic 

profile, Yurdusev et al., (2006) said that the key to designing a 

Darrieus type turbine is to evaluate the optimal relationship 

between its TSR and its power coefficient, for this optimization 

they used networks Artificial Neural Networks (ANN - 

Artificial Neural Networks) based on the parameters involved 

for the types of aerodynamic profile with which they designed 

their blades: NACA 4415 and LS-1, considering also important 

the evaluation of the number of blades and, in general, the 

robustness of the rotor, thus they studied with 3 and 4 blades 

[5]. In 2011, Batista et al., proposed the EN0005 blade profile 

with divided surface for the Darrieus vertical axis turbine, such 

that it could start by itself at low speeds, developing a 

methodology to compare it with other profiles. known, since 

the biggest design drawback reported for this type of turbine 

was self-start. The prototype presented a low rotation speed, 

where the torque was its main impediment when working at 

low wind speeds, having a stable behaviour at a speed of 1.25 

m/s, which means that although it does not need a starter to help 

the turbine, it does not achieve a higher torque compared to 

starter-assisted turbines. It should be noted that both studies 

were developed for wind turbines [6]. 

Darrieus H-type rotor turbines, although they have a good 

power coefficient, have a deficiency in their automatic start-up 

because most of the time symmetrical blade profiles are used, 

which is why Sengupta et al., (2016) studied the 

implementation of non-symmetrical or curved blades with high 

solidity, which managed to improve the starting performance 

of the H-Darrieus rotor together with its power coefficients. 

They considered three profile models the S815, EN0005 and a 

conventional symmetric blade NACA 0018 as seen in Figure 2, 

with wind currents of (4 m/s, 6 m/s and 8 m/s), obtaining as a 

result that S815 non-symmetrical profile rotor has higher 

dynamic torque and power coefficient than EN0005 profile 

rotor, and the coefficients of NACA 0018 symmetrical profile 

rotors are much lower in comparison, depending on the 

operating conditions in the study [7]. 

Brusca et al., (2015) studied the conversion of hydraulic energy 

through a Darrieus turbine with 5 blades designed with the 

NACA 0012 profile, modelled the phenomenon numerically 

and validated it by building a scale model [8]. Marsh et al., 

(2015) made three turbine designs as shown in Figure 3, using 

two types of profiles: the NACA0012 and the mechanized flat 

bar proposed by them, making 3D models and after them the 

CFD simulation using the unstable Reynolds averaged model 

(URANS) based on the Navier-Stokes model; determined that 

the section of the chord and the design of the connection 

between the arm of the structure and the blade significantly 

influence the power output generated by the turbine [9]. Kumar 

et al., (2017) to improve the performance of the turbine, 

incorporated a KF-N-21 notched aerodynamic profile in a 

Darrieus rotor, comparing it with the NACA 0021 profile, 

showing that this profile has a good performance with a wide 

range of Reynolds numbers, which indicates that it can be 

subjected to quite high turbulence patterns and allows to obtain 

good results in terms of generated torque [10]. Another 

parameter, associated with the profile, that affects performance 

is the length of the chord [11]. 

 

Fig. 2. Aerodynamic profiles of the blade: Symmetric - a) 

NACA 0018, and Non-Symmetric - b) S815 and c) EN005, 

studied by Sengupta et al., (2016) [7]. 

 

Fig. 3. Section of the Darrieus turbines studied by Marsh et 

al., (2015) with profile and connection detail [9]. 

Gosselin et al., (2016) investigated via CFD that, in addition to 

the parameters, the angle of inclination of the blade also has an 

impact on the power generation of the turbine. Angle of attack 

is formally defined as the angle between the chord of the air foil 

and the direction of flow away from the profile. In their study 
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they found that the blades of a turbine operating at low TSR 

encounter much higher angles of attack than a turbine operating 

at high TSR [12]. 

 

III. DESIGN AND OPERATION OF DARRIEUS 

TURBINES 

The rotor of the Darrieus turbines is a fundamental part for the 

optimization of the operation of the same [13]. Ikoma et al., 

(2008) investigated the hydrodynamic forces in a fixed blade 

with various angles, all this developed numerically and 

experimentally, concluding that by setting the angle of the 

blade they control the operation of the torque [2]. Qamar & 

Janajreh, (2017) carried out a study that showed that low-

strength turbines with curved blades have low power 

coefficients in a wide range of TSR, while high-strength 

turbines, with a strength close to unity, have a coefficient much 

higher, but at smaller TSRs and a narrow range [14]. Lee & 

Lim, (2015) studied the performance of the Darrieus type 

turbine in its torque and power characteristics, focusing on the 

optimal design of the blade shape, showing few disturbances 

and interactions with the ambient flow [11]. 

Overall, although the NACA profile had significant changes in 

lift and breakout force with respect to angle of attack, the use 

of a longer chord length and a smaller head diameter (i.e., 

greater strength) increased the performance of power as a 

function of TSR. 

Jafari et al., (2018) carried out a study on the aerodynamic 

performance of six profiles S809, S814, RISØ-A1-24, Du 93-

W-210, FFA-W3-241 and FX66-S196-V1 of the turbine of 

vertical axis of Darrieus type rotor. To verify performance, the 

results were compared with the experimental data for the 

NACA0012 profile. For the FFA-W3-241 aerodynamic profile, 

the maximum power coefficient was obtained with a solidity of 

0.5 and a top speed ratio of 4, resulting in an increase of 22.4% 

and 21.9% in the Energy production [15]. Çetin et al., (2005) 

studied the optimal speed in relation to the profile used and the 

number of blades, since this directly affects the power 

generation of the turbine [1]. Xiao et al., (2013) studied the 

impact on efficiency improvement with the use of turbine 

energy by using fixed and oscillating blades with a NACA0018 

profile as a reference. The results obtained under optimal flow 

and geometry conditions showed that the power coefficient 

improves by 28% compared to the conventional blade turbine 

[16]. 

The characteristics of the flow have been carefully investigated 

according to the relationships between TSR and fastness, 

increasing the fastness alone does not improve the performance 

of Darrieus type turbines. On the one hand, the decrease in 

robustness can reduce the blocking effect, but the automatic 

start characteristics at low TSR are lost. On the other hand, a 

comparison of the aerodynamic characteristics in various 

operating conditions, using a dual-flow tube model, was carried 

out to predict the performance of turbines with high robustness 

[17]. Tunio et al., (2020) studied the effect of the straight blade 

and the interaction between the fluid and the turbine structure, 

through CFD applying shear stress transport models (SST). 

Concluding that the speed of rotation at free flow speed has an 

energy production of 112% compared to the systems of 

channels of controlled flow speed, but the efforts generated in 

the rotor are higher, thus increasing the cost of the material of 

the turbine [18]. 

Liang et al., (2017) studied the performance and efficiency by 

means of CFD with the k-ε turbulence model, where they tested 

various configurations and relationships between the angle of 

attack and the chord length of the Darrieus - Savonius 

combined rotor, obtaining as The combined rotor configuration 

resulted with a maximum power coefficient of 0.363 and a 

starting torque below 0.1 Nm at a speed of 2 m/s [19]. Shimizu 

et al., (2016) built an improved prototype of the hydraulic 

turbine with a NACA 63 3-018 profile capable of generating 

1.4 W with a flow velocity of 1 m/s where it is possible to start 

automatically. Considering reality, they also studied the effects 

of flow non-uniformity and turbulence intensity on rotor 

performance under optimal conditions, as well as on flow 

physics [20]. Abdalrahman et al., (2017) studied the control of 

the angle of inclination of the blade to improve the performance 

of the Darrieus vertical axis turbine with respect to the power 

output, using ANSYS® CFD to determine the angle of 

inclination with respect to different TSR [21]. 

The characteristics of the material of the turbine blades and the 

interaction with the fluid have become an important object of 

study. That is why Hoerner et al., (2019) studied the oscillation 

parameters and the TSR, both for a rigid blade and for three 

flexible blades with different stiffness. Using a model 

consisting of an oscillating blade NACA0018 in a closed water 

channel, following a law of motion comparable to the actual 

angle of incidence of a Darrieus turbine blade throughout its 

rotation [22]. 

On the other hand, Hashem & Mohamed, (2018) investigated 

the performance of three types of diffuser (flat panel, curved 

surface and cycloidal surface) as shown in Figure 4, evaluated 

in 24 classes of straight profiles of the Darrieus turbine to 

improve the power generated for a flow velocity that varies 

from 2 to 7 m/s, showing that the S1046 profile has better 

performance. Obtaining as a result that a turbine equipped with 

a cycloidal diffuser has a power increase of 3.9% compared to 

a conventional Darrieus turbine [23]. Mohamed et al., (2019) 

investigated the aerodynamic and acoustic characteristics of the 

Darrieus rotor, its scope reached the performance and then 

evaluated the amount of noise achieved with the improvement 

of the inclusion of diffusers. Optimal design parameters are 

achieved with diffusers and in its optimized configuration it 

shows an increase in generated power and power coefficient of 

approximately 82% at a TSR of 2.75. However, the noise 

increases with these diffusers [24]. 

About the starting problem, variable bank angle approaches are 

one of the best strategies to improve the performance and self-

starting ability of Darrieus turbines and delay the onset of 

dynamic stall phenomena. Sagharichi et al., (2019) analysed the 

relationship between the angle of attack and the automatic start 

performance of the H-type vertical axis wind turbine, with four 

attack angles 0 °, 3 °, 10 ° and 20 ° and the model was 

developed via CFD simulation, obtaining as a result that the 0 ° 

angle of attack could reduce the time required for the rotor to 

start and obtain a 34% increase in the power generated [25]. 
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Fig. 4. a) Flat panel diffuser, b) curved surface and c) 

cycloidal surface [23]. 

Mohamed et al., (2020) studied the low starting torque of the 

Darrieus type turbine, using a slotted profile NACA0018 to 

improve it, as well as its performance characteristics, managing 

to improve the ability to generate a higher torque at low speeds 

compared to other profiles. So, the analysis showed that the 

slotted profile improves the torque and power coefficient at low 

TSR [26]. Asr et al., (2016) developed a study via simulation 

to reduce the turbine start-up time by making variations in the 

profile of the blade, using the NACA 2418 profile with an 

outward inclination angle of 1.5 °, they obtained a decrease at 

the rotor start-up time while maintaining maximum turbine 

performance [27]. 

In relation to multiple turbine arrangements, Antheaume et al., 

(2008) performed simulations combining the Navier-Stokes 

calculation of the external flow and the internal flow around the 

turbine, this model is used for an arrangement of several 

turbines to determine their efficiency, and the results showed 

that it increases as the distance between turbines decreases [28]. 

Malki et al., (2014) studied a CFD coupled blade element 

momentum model (BEM-CFD) for groups of turbines, 

analysing the effects of separation and position of the turbines 

with respect to the flow dynamics and performance of the rotor. 

Staggered turbine configuration and proper rotor spacing can 

achieve more than 10% power output increase over traditional 

configuration [29]. 

IV. CFD STUDIES OF DARRIEUS TURBINES 

Computational fluid dynamics is believed to provide an 

essential contribution to the development of vertical axis 

turbines soon [30]. The Darrieus rotor has gained much interest 

in recent decades as one of the reliable devices for energy 

conversion techniques due to its relatively simple structure and 

aerodynamic performance [31]. Bianchini et al., (2017) carried 

out a comparison between experimental data and simulations, 

having simplifications with the 2D simulation, this managed to 

provide quite accurate estimates both in the performance and in 

the flux around the rotor under suitable configuration 

conditions, since the collected data show a variation between 

them of less than 10%, and there was a great saving of 

computational resources [32]. 

Balduzzi et al., (2016) studied the behavior at different TSRs 

(1.7, 2.2, 3.3 and 4.4) to determine the optimal mesh sizes and 

simulation times, having to guarantee an accurate description 

of the velocity gradients in the surrounding region. to the blade, 

using 4 different TSR [33]. Mohamed et al., (2019) focused 

their studies on determining the performance of the three-blade 

Darrieus turbine using 25 different profiles, until optimization 

using CFD computational tools, finding an agreement between 

the numerical and experimental results, the Turbine power 

coefficient with LS profile (1)-0413 increased by 16% 

compared to the performance of NACA 0021 [24]. 

López et al., (2016) studied the behaviour of the vertical axis 

Darrieus turbine, with emphasis on the analysis of the 

hydrodynamic characteristics, for this they defined a turbine 

with a rotor diameter of 900mm and three blades with a chord 

size of 132 mm, in addition, they defined three domains: 2 static 

domains and 1 rotary ring type where the blades meet, being 

the one of greatest interest. These domains were discretized in 

the GAMBIT® software making a greater refinement in the 

area of the blades, to then be taken to the Fluent® ANSYS® 

program studying different turbulence models and as a result 

the behavior and production of turbine torque during one turn, 

in addition, they investigated the influence of the lock ratio, the 

geometry of the trailing edge of the profile and the selected 

turbulence models in the prediction of the turbine performance 

[34]. 

Dai & Lam, (2009) studied the design of a Darrieus turbine 

using a time-averaged K-ω turbulence model with Reynolds 

[35], Lain & Osorio, (2010) simulated a 3 blades; the developed 

model was able to effectively predict the hydrodynamic 

performance of a vertical axis turbine [36]. Lanzafame et al., 

(2014) demonstrated the good capacity of the Transition SST 

turbulence model in comparison with the classic turbulence 

models. The 2D CFD model was validated by comparing the 

results with two different types of experimental data available 

in the literature [37]. Wang et al., (2010) studied the unstable 

flow around a NACA0012 profile with low Reynolds number 

(Re = 105) using 2D CFD, crossing these results with 

experimental data provided by the literature, the simulation 

results agree, except when the profile has a very high angle of 

attack [38]. 

Lam & Peng, (2016) studied wake velocity and turbulence field 

in a low solidity vertical axis turbine, using the Navier-Stokes 

model to examine the wake velocity field and turbulence field 
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at positions of 1D to 10D, with the result that the wake close to 

3D the wind speed suffered a deficit of 85%, while at 10D it 

reached an average speed of 75% compared to the other speeds 

[39]. 

Maître et al., (2013) worked on the evaluation of the 

dimensionless mesh parameter known as y+ (dimensionless 

wall distance) that affects a 2D Darrieus turbine and they 

worked on finding the maximum acceptable value, where the 

specification is not known exact y+, and its influence on either 

the overall turbine or fluid performance for various turbulence 

patterns [40]. 

On the other hand, Zamani et al., (2016) studied the J-shaped 

blade to know the power generated via simulation, their CAD 

model can be seen in Figure 5. The combined forces help the 

turbine to have a faster operation at low TSR. The NACA0015 

profile is served as a base and has been modified to generate 

the desired J-shape profile. The results obtained indicate 

improvements in the torque and power coefficients, more 

specifically in the first half of the revolution, that is, 0°<θ<180° 

[41]. 

 

Fig. 5. Darrieus turbine with vertical axis in the shape of a “J” 

[41]. 

Table 1 aims to summarize the main configuration parameters 

of some relevant numerical studies for the case of hydraulic 

application, to compare the wide ranges of research that have 

been covered using this valuable tool. 

In Table 1 several findings are evident, the first is the, already 

mentioned, increase in world interest in the study of this 

technology applied to the use of energy from water flows, the 

second is the generalized use of the turbulence model k-omega 

SST in numerical investigations, the third is the predominant 

use of 3 blades, and associated with this and the ranges of rotor 

diameters and chord lengths evaluated, there is a tendency to 

decrease the solidity studied, remaining lower to unity. The 

ranges of flow velocities vary from very low river velocities, 

characteristics of low slopes, to average velocities typical of 

mighty rivers in stretches of wide section, it is noted that there 

is no interest in rapids that are experienced in narrow sections 

of rivers or rivers. steep slope, where speeds can reach or 

exceed 2.5 to 3 m/s; Even so, certainly variable TSR ranges 

have been evaluated, it is difficult to establish a characteristic 

operating range, obviously in these ranges an inverted parabola 

behavior has been evidenced in the turbine performance curve, 

reporting maximum power coefficients in the range Expected 

between 0.2 and 0.35, reported findings of high efficiencies 

such as 0.42 or 0.45 are surprising, but a report of 0.6 that 

exceeds the Betz limit is strange. Certainly, the hydrodynamic 

profile of the blades has aroused the interest of research, but the 

study of profiles NACA0018 and 0025 is recurrent, which were 

the first profiles proposed, but later many revolutionary 

alternatives have been introduced and have become a trend in 

the research of this technology. 

 

V. EXPERIMENTAL STUDIES OF DARRIEUS 

TURBINES 

Han et al., (2013) investigated the characteristics of a vertical 

axis turbine based on a field test. After installing 2.2 and 3.0 m 

diameter helical turbines in a fast and narrow channel off the 

coast of Korea, they measured rotational speed and power. 

With the results that the efficiency of the 2.2 m diameter helical 

turbine was approximately 30% at flow speeds between 1.5 m/s 

and 1.9 m/s, and the 3.0 m diameter turbine diameter reported 

an efficiency of 33% at a flow velocity of 2.0 m/s to 3.4 m/s. 

Concluding that an energy generating system that uses tidal 

current as flow can produce electrical energy in a stable way as 

long as the flow speed is appropriate [42]. 

Singh et al., (2015) carried out an experimental investigation of 

3 profiles (NACA 0012, S1046 and S1210) focusing on the 

S1210 profile, varying its robustness and input speed for high 

efficiency and auto start analysis and reached the conclusion 

that this profile presents a maximum power coefficient of 0.32 

at the moment of having a solidity of 1.0 with a wind speed of 

5.7 m / s, in addition the static torque coefficient is four times 

greater than the turbine with symmetrical (NACA 0012) and 

asymmetric (S1046) blade [43]. 

As a solution to the disadvantage that Darrieus turbines have 

when starting, Kumar et al., (2017) propose a double rotor 

turbine as seen in Figure 6, to improve starting and low speed 

performance. The design parameters for the secondary rotor, 

such as robustness, adequate airfoil, diameter of the secondary 

rotor, displacement of the secondary rotor with respect to the 

primary rotor, require great optimization, taking this study as a 

starting point [44]. 

 

Fig. 6. a) Primary rotor, b) Secondary rotor. Adapted from 

Kumar et al., (2017) [44]. 
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Table 1. Summary of relevant hydraulic numerical studies. 

Reference TSR Vel. [m/s] Solidity 
# 

Blades 
Rotor Diameter 

[mm] 
Chord Length 

[mm] 
Profile Type Turbulence model CP max. 

[35]   0.99-1.62 0.59-1.64 3 597.8-900 88.2-162.88 NACA 0025 y 0018 K-w (SST)   

[9] 1.5-3.5 1.5   3 914 65 NACA63-021 K-w (SST) 0.25 

[34] 1.25-2.3 1.62 0.89 3 900 132.75 NACA0025, 2415 y 4415 K-w (SST) 0.35 

[20]   0.5-1 0.2-0.291 3-4   200 NACA 63 3-018   0.3 

[45] 0.0-1.6   
0.258-
0.434 

3 220-370   NACA 0015, 0018 y 4415   0.2 

[46] 0.8-2.4 1.5 0.38 3 300 119 
NACA0010, 0018 y S-1046, 

9000 
K-w (SST) 0.42 

[47]   0.389 0.18 3 265 50 NACA0018   0.35 

[48] 1.4-5.7 1.58 0.2 3 450 94 S-1046 K-w (SST) 0.3 

[18] 
1.88-
8.79 

0.2-1.4   3 1500 200 NACA0020 K-w (SST)   

[49] 1.8-5.0 1.58 0.13-0.26 3 450 118.5 
NACA0018, S-1046, 809 y 

FXLV152 
  0.3 

  

Patel et al., (2017) carried out experiments to evaluate four 

types of rotors with symmetric profile NACA0018 and cambo-

NACA4415, making variations in solidity from 0.258 to 0.434, 

concluding that the minimum distances of 7D along the 

direction of the flow and 3D along the transverse direction are 

essential when using Darrieus turbines. Subsequently, (Patel et 

al., 2019) studied the performance of a Darrieus turbine using 

a locking plate optimally located on the upstream side of the 

retarding fin. Three locking plates (75mm wide, 100mm wide 

and 170mm wide) are investigated for five different locations, 

and the turbine power coefficient is improved from 0.125 to 

0.36 through the optimal use and placement of lock plate [45]. 

 

VI. CONCLUSION 

Very relevant research works about vertical axis wind and 

hydrokinetic turbines of the Darrieus type were reviewed. It 

was identified that the main research results are oriented to the 

power coefficient that gives an idea of the efficiency that the 

devices will have in converting hydraulic energy from a flow 

into mechanical energy in the rotor shaft of the turbine, which 

could later become electrical energy for consumption. And it 

was established that of the multiple parameters that affect the 

power coefficient, the most evaluated are the TSR, which is 

related to the flow conditions that could be experienced at the 

implementation site, and, in turn, with geometric parameters 

that are also widely evaluated, including robustness, which 

refers to the size of the turbine in terms of rotor diameter and 

number of blades, and the aerodynamic or hydrodynamic 

profile, depending on the application studied. In addition, other 

geometric and constructive parameters that can affect the 

efficiency of the Darrieus type of turbines are reported and have 

also been studied. 

On the other hand, the most common research methodologies 

have been reported in the identified studies, found numerical 

modelling tools applied to solve optimization and simulation 

problems of physical phenomena such as, for example, 

turbulent flows that are experienced around the blades. in the 

rotor and are associated with energy conversion, and, in 

addition, experimental studies that have validated the 

numerical results, and multiple studies that combine both 

strategies. In general, the configurations of some studies were 

described, such that they serve to guide future research on this 

important topic. 

The idea of implementing this type of turbine to acquire 

hydraulic energy is interesting, drawing the attention of many 

researchers due to its characteristics, operation and 

performance, which make it an alternative for the use of natural 

resources, since its implementation is easy. due to its low cost, 

somewhat simple construction and useful for use in conditions 

of low flow velocities. It is necessary to generate energy 

solutions that are friendly and clean in relation to the 

environment and whose implementation is easy and low cost, 

these solutions allow to contribute to the increase in the 

generation capacity of clean energy, which in turn satisfies the 

energy needs of the communities, especially those that are 

geographically isolated, which makes it difficult to connect 

interconnected systems. For this reason, hydrokinetic turbines 

aim to be a clean and environmentally friendly solution as well, 

due to their easy construction and cost of implementation, thus 

satisfying the energy needs of a large part of the world's 

population. For this reason, it is proposed, as a step to follow, 

the numerical evaluation of the behaviour of a 100-watt H-

Darrieus type hydrokinetic turbine that allows the use of 

hydraulic resources in non-interconnected areas of Colombia.  
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