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Abstract 

The paper addresses two aspects of vertical axis wind turbines. In the first part, 

aerodynamic aspects were addressed. Two types of blade segments were tested in the wind 

tunnel, both defined by the NACA 0018 airfoil. One of the two blades had an opening of 

1/3 of the chord length at the trailing edge. The results showed that the airfoil’s 

performance, in terms of lift/drag ratio, was not strongly affected by the opening. 

However, when applied for vertical axis wind turbines, the open blades (J blades) 

developed a higher productivity than the turbine with normal blades.The second part 

addresses the possibility of manufacturing small wind rotor blades (1.5 m) from HDPE 

plastic. The process consisted of three main steps: shredding the plastic, obtaining a plastic 

sheet through hot pressing, cold pressing the hot plastic sheet into a specially prepared 

mold. A blade segment was manufactured this way in order to prove the possibility. After 

this, a structural analysis was performed on a 1.5 m helical open blade. The simulations 

showed that this material could be a viable solution for small vertical axis wind turbines. 

Keywords: vertical axis wind turbines, blades, wind tunnels, wind turbines, helical 

blades, CFD, reprocess, recycle 

References 

1. "Global energy review 2021 – Assessing the effects of economic recoveries on global 
energy demand in CO2 emissions in 2021", [online] Available: 
https://iea.blob.core.windows.net/assets/d0031107-401d-4a2f-a48b-
9eed19457335/GlobalEnergyReview2021.pdf. 
  Google Scholar  
2. J. Chen, H. Yang, M. Yang and H. Xu, "The effect of the opening ratio and location on 
the performance of a novel vertical axis Darrieus turbine", Energy, vol. 89, pp. 819-834, 
2015. 
  CrossRef  Google Scholar  
3. M.H. Mohamed, "Criticism study of J-Shaped Darrieus wind turbine: Performance 
evaluation and noise generation assessment", Energy, vol. 177, pp. 367-385, 2019. 
  CrossRef  Google Scholar  

https://doi.org/10.1109/SIELMEN53755.2021.9600333
https://scholar.google.com/scholar?as_q=Global+energy+review+2021+%E2%80%93+Assessing+the+effects+of+economic+recoveries+on+global+energy+demand+in+CO2+emissions+in+2021&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/j.energy.2015.05.136
https://doi.org/10.1016/j.energy.2015.05.136
https://doi.org/10.1016/j.energy.2019.04.102
https://doi.org/10.1016/j.energy.2019.04.102


International Conference on Electromechanical and Energy Systems 
(SIELMEN) 

6-8 October 2021, Iasi, Romania 
 pag. 051-056 

 

4. A.S. Siddiqui, A.H. Memon, M. Alam, S.N. Mian, A.A. Khan, R. Khursheed, et al., 
"Performance evaluation of H-type Darrieus VAWT with J-shaped blade geometry at 
variable pitch angles", AIP Conference Proceedings, vol. 2119, pp. 020010, 2019. 
  CrossRef  Google Scholar  
5. M. Zamani, S. Nazari, S.A. Moshizi and M.J. Maghrebi, "Three dimensional simulation 
of J-shaped Darrieus vertical axis wind turbine", Energy, vol. 116, pp. 1243-1255, 2016. 
  CrossRef  Google Scholar  
6. I. Rabei, "The performance of different vertical axis wind turbines with J-shaped 
blades", Journal of Engineering Science, vol. XXVIII, no. 2, pp. 24-36, 2020. 
  Google Scholar  
7. S. Job, "Composite recycling Summary of recent research and development", 2010, 
[online] Available: http://bit.ly/Composite-Recycling. 
  Google Scholar  
8. S. Job, G. Leeke, P.T. Mativenga, G. Oliveux, S. Pickering and N.A. Shuaib, "Composites 
recycling: Where are we now?", 2016, [online] Available: http://bit.ly/Composite-
Recycling-2016. 
  Google Scholar  
9. S. Brown et al., "FRP Circular economy study Industry Summary", 2018, [online] 
Available: http://bit.ly/Composite-Recycling-2018. 
  Google Scholar  
10. M. Ahmadi-Baloutaki, R. Carriveau and D. S-K Ting, "Straight-bladed vertical axis 
wind turbine rotor design guide based on aerodynamic performance and loading 
analysis", SAGE Journals, 2014. 
  CrossRef  Google Scholar  
11. A.K. Sahu, K. Sudhakar and R. M. Sarviya, "Influence of U.V light on the thermal 
properties of HDPE/Carbon black composites", Case Studies in Thermal Engineering, vol. 
15, 2019, ISSN 2214-157X. 
  CrossRef  Google Scholar  

https://doi.org/10.1063/1.5115369
https://doi.org/10.1063/1.5115369
https://doi.org/10.1016/j.energy.2016.10.031
https://doi.org/10.1016/j.energy.2016.10.031
https://scholar.google.com/scholar?as_q=The+performance+of+different+vertical+axis+wind+turbines+with+J-shaped+blades&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Composite+recycling+Summary+of+recent+research+and+development&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Composites+recycling%3A+Where+are+we+now%3F&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=FRP+Circular+economy+study%2C+Industry+Summary&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1177/0957650914538631
https://doi.org/10.1177/0957650914538631
https://doi.org/10.1016/j.csite.2019.100534
https://doi.org/10.1016/j.csite.2019.100534

	Abstract

