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Executive Summary 

Deliverable Description: This deliverable will comprise of a report detailing the progress from 

each work package in Year 1 of the XROTOR project. The deliverable will be considered 

successful once delivered to the project coordinator and/or the executive management group.  

Responsible: University of Strathclyde 

Outcome Summary: Based on input from all WP leaders a report detailing the XROTOR 

project progress in year 1 has been created. The report were presented to and signed off by 

the Project Coordinator. Based on the reasons outlined above, Deliverable 1.2 is successfully 

completed.  
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Introduction  
The following report details the Year 1 progress of each work package from the XROTOR project. Next 

steps for each work package are also included. Section 10 provides the deliverable conclusion and a 

note from the project coordinator on the XROTOR project year 1 progress.  

 

1. WP 1 Report (Project Management)  
WP1 is currently being led by Dr James Carroll and Professor Bill Leithead. They have part time 

administration assistance from Shirley Kirk and Data management and infrastructure development 

assistance from Dr Adam Stock. A full time XROTOR administrator will be hired in Q1 2022. The 

advertisement is currently live for that role.  

Table 1 outlines the work package 1 deliverables that were successfully uploaded to the EU project 

portal and approved to date in in WP1. 

 

Table 1.1: WP 1 deliverables uploaded and approved 

 

In year 1, the XROTOR project management team have engaged with 3 EU POs and have had excellent 

engagement with each. The project management team has updated the project portal on a monthly 

basis with milestone and project deliverable uploads. Figure 2 shows a snapshot of the project portal 

and confirms that all deliverables up to month 12 have been successfully uploaded and approved for 

the XROTOR project. 
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Figure 1.1: XROTOR deliverables and milestones to M12 uploaded and approved 

Figure 2 shows the XROTOR milestones and deliverables that the project management team will upload 

by the end of Dec 2021. No issues in meeting the project management requirements from year 1 are 

expected. 

 

Figure 1.2: XROTOR deliverables and milestones to be uploaded by the end of M12 
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2. WP 2 Report (WP2: Aeroelastic Code Development and 

Performance) 
 

In WP2 an aero-elastic model capable of capturing the dynamics of the X-Rotor concept will be  created 

and validated. Performance loads and energy capture of the X-Rotor concept will be evaluated and 

aerodynamic noise analysis will be carried out. 

For the first 12 months of the project, three tasks were started and developed: 

¶ Task 2.1: Create Aero Elastic Dynamic Modelling tool (TUD) 

¶ Task 2.2: Evaluate Performance, Loads and Energy Capture (TUD) 

¶ Task 2.5: Aerodynamic Evaluation (CENER) 

Additionally, two deliverables associated with Tasks 2.1 and 2.2 were developed, completed and 

submitted on time: 

¶ D2.1: Aero-elastic dynamic model capable of modelling the X-Rotor (M9)  

¶ D2.2: Scale test model (M12) 

 

D2.1: Aero-elastic dynamic model capable of modelling the X-Rotor (M9) ï Format: report 

The current version of the Aero-Elastic Dynamic Modelling tool is able to (text from the description of 

Task 2.1 in italic): 

¶ model the complex geometry of the X-Rotor (primary rotor) 

¶ assess the deformations of the blades under unsteady loading and the effect of localised forces 

due to the small rotors.  

¶ simulate the unsteady aerodynamics of the rotor. 

¶ structurally model the rotor with linear beam elements. 

¶ be coupled to an aerodynamic model for VAWTs: an actuator cylinder model, for fast load 

simulation. 

The aeroelastic model has been validated using wind tunnel data from a VAWT. 

The aerodynamic model was used to calculate the loads and performance of the X-Rotor's primary rotor 

as part of Task 2.2. The data is uploaded along with the report and distributed to project partners. This 

document also supports the shared simulation results database. The outcomes include normal 

operational conditions as well as extreme loads in stand-still situations. 

The source code and simulation files will be made available upon request for the duration of the X-Rotor 

project, and made available in an open repository upon conclusion of the project. 

The model can support the X-Rotor project's immediate planned activities. As described in Task 2.1, 

the model will be further developed in the project, both as part of Task 2.1 and in conjunction with other 

tasks. 
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Figure 2.1: Aerodynamic Power (CP ) and thrust (CT ) coefficient as function of wind speed UÐ, with 
collective pitch control, accounting for tip losses, calculated in Task 2.2 and presented in deliverable 
2.1. 

 
D2.2: Scale test model (M12) ï Format : other - report  

D2.2: Scale test model (M12) is delivered as a report. It describes the development of the experimental 

X-Rotor model and first experimental campaign. Three design iterations of the X-Rotor have been 

identified, namely, Generation 1,2 and 3. These are defined as follows:  

¶ Generation 1: An H-Type Darrieus vertical-axis wind turbine with actuator mesh disks as tip 

rotors.  

¶ Generation 2: An X-Rotor turbine with actuator mesh disks as tip rotors.  

¶ Generation 3: An X-Rotor turbine with lightweight horizontal-axis wind turbines as secondary 

rotors. 

This report presents an experimental campaign which has been designed and completed at TU Delft 

around the Generation 1 turbine. This campaign focused on the impacts of actuator mesh disks on the 

aerodynamic loading and wingtip vortices of the blades. The respective data is in the process of being 

analyzed. 

Furthermore, a current version of the numerical model of the Generation 2 turbine is described in this 

report. This model will serve as a baseline for the design and construction of a physical Generation 2 

model to be tested in the wind tunnel, and includes the following functionality:  

¶ model the complex geometry of the X-Rotor (primary rotor) 

¶ structurally model the rotor with linear beam elements. 

The source code and simulation files will be made available upon request for the duration of the X-Rotor 

project, and made available in an open repository upon conclusion of the project. 

The model can support the X-Rotor project's immediate planned activities. As described in Task 2.1, 

the model will be further developed in the project, both as part of Task 2.1 and in conjunction with other 

tasks. 
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Progress in Task 2.5: Aerodynamic Evaluation (M21)  

The team at CENER as developed the first complete simulations of the primary rotor, including 

performance curve. The progress means that the milestone M21 is feasible. 

 

 

Figure 2.2- Representation of the mesh of the primary rotor in OpenFOAM, developed in Task 2.5 by 
CENER. 

 
Next steps for the coming year 

For the next 12 months, the activities will focus in the development and submission of the following 

deliverables: 

Deliverable 

(number) 

Deliverable name 
Lead particip. 

Type Dissemination 

level 

Delivery 

date  

 

D2.3 Data from a scale model test TU Delft OTHER CO M18 

D2.4 X-Rotor performance and 

loading evaluation report 

TU Delft R PU M20 

D2.5 CFD of aerodynamic performance CENER OTHER CO M21 

D2.6 Results of multibody analysis CENER R PU M21 

Table 2.1- Next steps for the coming year. 






























