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In 2024, the world added 

approximately 113 GW of 

n e w  w i n d  p o w e r 

capac i t y,  mark ing  a 

significant increase from 

the 116 GW added in 

2023. This brought the 

total global installed wind 

capacity to over 1,132 GW 

by  the  end  o f  2024 , 

enabling wind energy to meet around 10% of global 

electricity needs. As of March 2025, India's cumula-

tive installed wind power capacity reached 50 GW. 

This reflects an addition of approximately 4.1 GW 

during the current fiscal year (April 2024 to March 

2025).

As per the Revised Strategy for Establishment of 

Offshore Wind Energy Projects, offshore wind power 

development will be undertaken under 3 models of 

development Model A, B & C. NIWE has initiated the 

offshore wind resource assessment and geophysical 

& geotechnical investigation for development of 

offshore wind farm of 500 MW at sub zone 1 Gulf of 

Mannar off Tamil Nadu coast under Model A. This 

study is needed to provide essential data on seabed 

conditions, ensuring safe and effective design and 

construction of offshore structures.
th

NIWE represented India at the 96  Executive 

Committee meeting of the International Energy 

Agency's Wind Technology Collaboration Program 

(IEA Wind TCP), held virtually during March 2025. In 

collaboration with the National Institute of Ocean 

Technology (NIOT), NIWE has embarked on a three-

year project titled "Development of Floating LiDAR 

Offshore Wind Measurement System - A Demonstra-

tive Project". This indigenous technology promises 

to transform the Indian offshore wind industry by 

providing cost-effective, reliable wind profile data 

which are essential for site selection, financial 

viability, and energy yield estimation.

The Wind Resource Assessment Division carried out 

data collection and analysis in Andaman and 

Nicobar Islands. The division has successfully 

completed one Verification Procedure project, 

showcasing its expertise in critical areas of wind 

energy analysis. 150 geotagging IDs have been 

created by the division. The division is actively 

managing two significant solar power projects at 

Indian Institute of Management (IIM) Trichy campus 

and at Madurai Kamaraj University (MKU), Madurai. 

The certification division had signed 6 agreements 

with various institutions with regard to type 

certification for which the pre-evaluation process 

has been completed for 4, evaluation for 1, and 

type certificate has been issued for 1 institution.  

Certification Division in collaboration with Ansys 

organized knowledge sharing workshop on 

“Accelerating Wind Turbine Innocation with Ansys 

Simulation” at NIWE Chennai. 

The testing division is in the process of doing 

continuous improvement and maintenance of the 

Quality Management System for Testing services, 

as per ISO 9001:2015 and ISO/IEC 17025:2017.

The S&R Division of NIWE has completed the 

review of documentation for 08 numbers of RLMM 

applications of various wind turbine models 

submitted by wind turbine manufacturers for 

RLMM.

The Skill Development and Training Division had 

conducted two Special Training programs,  one for 

the 30 officials of Central Electricity Authority and 

the other training for the officials of  Sunsure 

Energy Private Limited. NIWE was granted the 

status of an Awarding Body and Assessment 

Agency (Dual Recognition) by National Council for 

Vocational Education and Research (NCVET), 

Ministry of Skill Development and Entrepreneur-

ship, Govt. of India. The QP which was approved by 

NCVET is selecting by MNRE for  rolling out VSDP - 

Phase-II integrating the new QP to provide a 

structured and comprehensive learning pathway 

for aspiring professionals in the wind energy sector. 

Four students had completed internship at NIWE 

and 11 students are presently undergoing intern-

ship.  

We extend our gratitude to all stakeholders, 

researchers, and industry partners for your 

continued support in advancing wind energy 

innovation. Together, we are driving the transition 

towards a cleaner, more sustainable future.

Stay connected with NIWE for the latest updates on 

wind energy research, policy developments, and 

industry trends. Visit our website, follow us on 

social media, and join us in shaping India's 

renewable energy landscape.
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Research and Development

Advancing Wind Energy Through Innovation and Collaboration

As we progress into 2025, NIWE continues to lead the charge in wind energy research and development, 

strengthening global partnerships and launching transformative projects to bolster India's renewable energy 

landscape. Here's a snapshot of our key Research activities from January to March 2025.

Global Leadership in Wind Energy R&D
th

NIWE proudly represented India at the 96  Executive Committee meeting of the International Energy Agency's 

Wind Technology Collaboration Program (IEA Wind TCP), held virtually from March 11-13, 2025. This prestigious 

gathering of global wind energy experts provided a platform to share India's advancements and discuss 
thcollaborative strategies for the future. Building on our active role in the 95  meeting in November 2024, where Shri 

J.C. David Solomon presented India's contributions and NIWE continues to drive innovation, notably through our 

leadership in Task 52 (Large-Scale Deployment of Wind Lidar) alongside Germany's Fraunhofer Institute.

A Groundbreaking Research  Project: Floating LiDAR Offshore Wind Measurement System

In a landmark collaboration with the National Institute of Ocean Technology (NIOT), NIWE has embarked on an 

ambitious three-year project titled "Development of Floating LiDAR Offshore Wind Measurement System - A 

Demonstrative Project". This initiative aims to revolutionize offshore wind resource assessment along India's 

coastline, with a pilot deployment off the Gulf of Mannar. With a proposed budget of multi crores, the project 

integrates NIWE's LiDAR units with a specially designed floating buoy system to measure wind profiles, wave 

dynamics, and ocean currents.

The project unfolds in three stages:  

Stage 1:  Developing and validating a motion compensation algorithm to ensure accurate wind measurements 

despite buoy movements.  

Stage 2:  Designing and testing a robust floating buoy system, equipped with meteorological and oceanographic 

sensors, nearshore for short-term validation.  

Stage 3:  Deploying the system at NIWE's designated offshore site for a year-long measurement campaign, 

delivering high-resolution wind data critical for wind farm planning.  

Impact on India's Offshore Sector: This indigenous technology promises to transform the Indian offshore wind 

industry by providing cost-effective, reliable wind profile data—essential for site selection, financial viability, and 

energy yield estimation. By replacing expensive fixed masts with floating LiDAR systems, the project reduces 

capital expenditure while enabling scalable wind resource mapping. It also supports environmental stewardship 

by integrating oceanographic data to minimize ecological impacts, paving the way for sustainable offshore wind 

development. Potential users, including NIWE, NIOT and private wind energy developers, will benefit from this 

innovation, enhancing India's renewable energy infrastructure and contributing to national energy security goals.

Looking Ahead

From reinforcing our global R&D presence to pioneering offshore wind solutions, NIWE's efforts in early 2025 

underscore our commitment to sustainable energy innovation and to harness the power of wind for a greener 

future!
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Floating Buoy deployed at Gulf of Mannar

Preplot of Geophysical Survey location map of the survey area boundary

As per the Revised Strategy for Establishment of Offshore Wind Energy Projects published on 26th September 

2023, offshore wind power development will be undertaken under 3 models of development Model A, B & C. 

NIWE has initiated the offshore wind resource assessment and geophysical & geotechnical investigation for 

development of offshore wind farm of 500 MW at sub zone 1 Gulf of Mannar off Tamil Nadu coast under Model A. 

Geophysical and Geotechnical Investigation:

The objective of this investigation is to determine the seabed and soil properties in subzone 1 of the Gulf of 

Mannar, off the Tamil Nadu coast. Comprehensive geophysical surveys including bathymetry, side-scan sonar, 

sub-bottom profiler, and magnetometer will be conducted over an area of approximately 108 sq.km. Based on 

these surveys, initially six borehole locations will be identified for geotechnical investigation, out of which three 

selected for detailed analysis.

This study is needed to provide essential data on seabed conditions, ensuring safe and effective design and 

construction of offshore structures. The project includes drilling boreholes up to 60 meters below the seabed, 

collecting soil samples, and performing laboratory tests such as grain size analysis, Atterberg limits, and strength 

and permeability assessments.

The Geophysical survey was conducted in Sub Zone-1 of the Gulf of Mannar, Tamil Nadu coast for 108 sq.km 

during 21.01.2025 to 27.02.2025.

Offshore Wind Development
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Wind Resource  Assessment

Data Collection and Analysis

Andaman & Nicobar Islands

l Successfully completed data collection and analysis 

for three key sites: 

o Manglutan

o Bharatpur

o Sigmundera

l Prepared detailed summary report incorporating 

seasonal variations of the wind.

Data collection and rectification of offshore LiDAR 

at Kadamat

l Successfully completed data collection and 

rectification of offshore LiDAR at Kadamat, 

Lakshadweep Island. 

l Prepared detailed summary report incorporating and 

seasonal variations of the wind.

Research Activities 

Maintenance and Repair Strategy for Wind Energy 
Development

l Par t ic ipated in  month ly  meet ings  wi th 

collaborating institutions organized by DTU, 

Denmark

l Initiated the process of organizing a one day 

workshop/capacity building as a part of Work 

Package 6 through virtual mode. 

l As a part of the research, a sample wind turbine 

blade was taken to carry out the PAUT testing. The 

PAUT testing was carried out in a laboratory in 

Undamaged State, Damaged State and Repaired 

State.

The wind farm SCADA control system

l Performed maintenance activities through 

NIWE/Contractor

Wind Resource Assessment
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l Initial data collection for IAF Jaisalmer, Rajasthan 

is in progress

l Discussed with the stakeholders about the project 

and requested to complete the project at the 

earliest.

DST – TARE Research Project

l Initiated process for procurement of 1 kW Small 

Wind Turbine (Design, Engineering, supply, civil 

work, testing, installation & commissioning, 

electrical along with rectifier with controller unit 

including O&M for 2 years) at NIWE, Chennai as a 

part of Research activity.

Data Analytics 

Consultancy projects

The Wind Resource Assessment (WRA) Division has 

made significant strides in its consultancy services, 

demonstrating its commitment to supporting various 

stakeholders within the wind industry. The division 

has successfully completed one Verification 

Procedure project, showcasing its expertise in critical 

areas of wind energy analysis. Through these efforts, 

the WRA Division continues to play a crucial role in 

advancing the understanding and development of 

wind energy resources. 

Geotagging

Geotagging is a process that involves capturing GPS 

coordinates of wind turbine locations and assigning a 

unique ID to each turbine. In the case of a wind farm 

site with multiple turbines, this process was 

implemented to accurately map the precise location 

of each turbine. During the period, 150 geotagging IDs 

have been created.

Issuance of Elevation Certificate for MoD NoC 
Applications for Wind Power Projects

The purpose of the project is to validate the elevation 

certificate and the inputs given by the surveyor and 
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client. To do this, Differential Global Positioning 

System (DGPS) will be used to conduct joint site 

visits. High-resolution terrain modeling and desktop 

GIS tools will be used to validate the coordinates of all 

proposed wind turbine locations, and a report and 

certificate will be provided.

Visited 3 WTGs in Morbi District, Gujarat for Issuance 

of Elevation Certificate.

RE Projects

2 MWp Ground Mounted Grid Connected Solar Power 
Plant at Indian Institute of Management (IIM)-Trichy  
and 1 MW (AC) Ground Mounted Grid Connected 
Solar Power Plant at Madurai Kamaraj University 
(MKU), Madurai

l The division is actively managing two significant 

solar power projects at prominent educational 

institutions. These include a 2 MWp ground-

mounted, grid-connected solar PV power plant at 

the Indian Institute of Management (IIM) Trichy 

campus and a 1 MW (AC) ground-mounted, grid-

connected solar power plant at Madurai Kamaraj 

University (MKU), Madurai. 

l The management process involves daily reviews 

of solar power generation data, complemented by 

periodic site visits to inspect critical components 

such as solar arrays, inverters, and transformers. 

Additionally, there is close oversight of Operation 

and Maintenance (O&M) activities, including 

module cleaning, string checks, and equipment 

testing. 

l These activities are meticulously conducted in 

accordance with established operational and 

maintenance agreements. The primary objectives 

of this proactive approach are to ensure proper 

maintenance of the solar assets, optimize their 

performance, and maximize clean power 

generation from these grid-connected plants. This 

rigorous management strategy underscores the 

organization's commitment to maintaining the 

efficiency and sustainability of these renewable 

energy installations, contributing significantly to 

the green energy initiatives of these educational 

institutions.

Certification & Information Technology

CERTIFICATION

l An Agreement has been signed between NIWE and 

M/s. Pioneer Wincon Energy Systems Private 

Limited for the first stage of Certification process 

viz . ,  Pre-evaluat ion of  documentat ion in 

connection with Type Certification of “Pioneer

750 kW” wind turbine model. The Pre- Evaluation 

process has been completed.

l An Agreement has been signed between NIWE and 

M/s. Inox wind Limited for the first stage of 

Certification process viz.,  Pre-Evaluation of  

documentation in connection with the inclusion of 

additional Hub Height and Blade Type in the existing 

Type Certificate issued by NIWE for the wind turbine 

model “INOX DF / 3000 / 145 3.0 MW, Power Booster 

Mode 3.3 MW Rotor Blade Type SR71 V2 (T-Bolt) 

Hub Height 100m / 122.5m IEC WT Class IIIB”. The 

Pre- Evaluation process has been completed.

l An Agreement has been signed between NIWE and 

M/s. Siva Windturbine India Private Limited for the 

second stage of Type Certification Process Viz., 

“Evaluation of Siva U57 WT model in connection 

with Type Certification”. The Evaluation process is 

ongoing.
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l NIWE successfully undergone the Surveillance 

Office Assessment conducted by NABCB in 

accordance with ISO/IEC 17020:2012 to maintain 

accreditation as Inspection Body on 31.01.2025 at 

NIWE, Chennai.

l An Agreement has been signed between NIWE and 

M/s. Inox wind Limited to take up the second stage 

of Type Certification Process Viz., Evaluation of 

documentation in connection with the inclusion of 

additional Hub Height and Blade Type  in the 

existing Type certificate issued by NIWE for wind 

turbine model “INOX DF/3000/145 3.0 MW Power 

Booster Mode 3.3 MW Rotor Blade Type SR71 V2

(T-Bolt) Hub Height 100 m / 122.5 m IEC WT Class 

IIIB”. The Evaluation process has been completed.

l An Agreement has been signed between NIWE and 

M/s. Inox wind Limited to take up the third and final 

stage of Type Certification Process Viz., Certifica-

tion of wind turbine model “INOX DF/3000/145

3.0 MW, Power Booster Mode 3.3 MW Rotor Blade 

Type SR71 V2 (T-Bolt) / WBSR146-3.0 Hub Height 

100m/122.5m/140m IEC WT Class IIIB/S”. The Type 

Certificate has been issued. 

l An Agreement has been signed between NIWE and 

M/s. Inox wind Limited for the first stage of 

Certification process viz., Pre-evaluation of 

documentation in connection with the inclusion of 

additional component supplier in the existing Type 

certificate issued by NIWE for wind turbine model 

viz., “INOX DF/3000/145 3.0 MW Power Booster 

Mode 3.3 MW Rotor Blade Type SR71 V2 (T-Bolt) / 

WBSR146-3.0 Hub Height 100m/122.5m/140m IEC 

WT Class IIIB/S”. The Pre- Evaluation process has 

been completed.

l An Agreement has been signed between NIWE and 

M/s. Pioneer Wincon Energy Systems Private 

Limited for the first stage of Certification process 

viz . ,  Pre-evaluat ion of  documentat ion in 

connection with Type Certification of “Pioneer 

Wincon 750/57, 750.0kW, PW28.0, HH 90.0m, IEC III 

A” for the inclusion of 110m Hub Height tower 

design and the re-evaluation of existing 90m Hub 

Height tower design. The Pre- Evaluation process 

has been completed.

Visit

Shri S.A. Mathew, Shri S. Arulselvan and Shri S. 

Paramasivan visited  Rohika Village, Bavla Taluk, 

Ahmedabad d is t . ,  Gujarat  and car r ied out 

manufacturing evaluation of rotor blades and Tower at 

Inox's manufacturing facilities in connection with the 

inclusion of additional Hub Height and Blade Type in 

the existing Type certificate issued by NIWE for wind 

turbine model “INOX DF/3000/145 3.0 MW Power 

Booster Mode 3.3 MW Rotor Blade Type SR71 V2

(T-Bolt) Hub Height 100m/122.5m IEC WT Class IIIB”.

INFORMATION TECHNOLOGY

l Continued to maintain the IT infrastructure to keep 

servers, storage, systems, and software up and 

running.

l Continued to provide IT support for users at NIWE 

and its stakeholders.

l Carried out procurement of new hardware, 

software, and AMC services.
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 Testing, Standards and Regulation

TESTING

Calibration Wind Tunnel Facility (CTF) Project

l An Expression of Interest for "Engagement of 

Technical Consultant/Consultancy Firm for 

preparation of Design, Technical Specifications, 

etc., for the establishment of Calibration Wind 

Tunnel facility at Mohasa-Babai Industrial Area, 

District-Narmadapuram, Madhya Pradesh" was 

floated by MPIDC on 27.01.2025.

l A hybrid meeting was organized by MPIDC on 

20.03.2025 for presentations by consultants. The 

division is providing continuous support to MPIDC 

in the EOI evaluation process.

l The Testing Team visited the site (Mohasa Babai 

Industrial Estate) regarding the relocation of CTF 

along with MPIDC and PTC officials on 23.01.2025.

Quality Management Initiatives

Continual improvement and maintenance of the 

Quality Management System for Testing services, as 

per ISO 9001:2015 and ISO/IEC 17025:2017, are in 

progress.

STANDARDS AND REGULATION

l Review of documentation has been completed for 

08 numbers of RLMM applications of various wind 

turbine models submitted by wind turbine 

manufacturers for RLMM. Further, technical 

support  has been provided to MNRE for 

implementation of Revised Lists of Models and 

Manufacturers of wind turbines (RLMM) process.

l Based on the request received, the prototype 

application form has been sent for one wind 

turbine model in connection with the installation of 

prototype wind turbines in India.

rd
l Organized the 3  meeting of the Committee for 

“Ramping Up Domestic Wind Manufacturing 

Capacity” under the Chairman of DG, NIWE, held 

on 13.01.2025 through Video Conference. The 

meeting was attended by Committee members, 

including Director & Division Head, S&R and 

Division engineers.

l Provided technical support to Bureau of Indian 

Standards (BIS) in connection with the works 

related to standards. Further, the 3 draft Indian 

standards have been finalized.

l The continual improvement and maintaining the 

quality management system are ongoing.

NIWE AT WORK NALIO  IT NA SN T ITना UTE�ं  Oस�  Fा  Wज
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Skill Development and Training

TRAINING PROGRAMMES

One day Special Training Programme for the officials of “Central Electric Authority (CEA)”

The Skill Development and Training Division of NIWE had successfully conducted the One day special training 

programme for the officials of “Central Electric Authority (CEA)” as part of Induction training program conducted 

by National Power Training Institute (NPTI), Neyveli held on 10.02.2025. The course was attended by

30 participants and 2 coordinators.

Glimpse of the One day Special Training Programme

Group photo of Central Electric Authority (CEA) officials with NIWE officials
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The course covered topics such as an Introduction to Wind Energy, the Global Wind Energy Scenario, Installation, 

Commissioning, and O&M of Wind Turbines, Wind Resource Assessment and Techniques, and Offshore Wind 

Energy. These topics were presented by NIWE Engineers / Scientists.

The participants visited the Renewable Energy facilities available in NIWE campus, such as, Vertical & Horizontal 

Axis Small Wind Turbines, Wind-Solar Hybrid System, Wind Turbine Nacelle Assembly facility, Meteorological 

Mast, Biogas Plant and SRRA Station.

Special Online Training Course for the officials of Sunsure Energy Private Limited

The Skill Development & Training (SDT) Division of NIWE has successfully conducted the Special Online Training 

Course on "Wind Energy Technology" during 19.02.2025, 20.02.2025, 25.02.2025 and 27.02.2025. The course 

addressed all aspects of Wind Power starting from Introduction to Wind Energy and Global Wind Energy 

Scenario, Overview of Wind Turbine Components, Design Aspects of  Wind Turbine, Aerodynamic aspects of 

Wind Turbine, Wind Turbine Gear Box and Drive Train concepts, Wind Turbine Generators, Installation and 

Commissioning of Wind Turbine, SCADA and Condition monitoring system of Wind Farms, Operation and 

Maintenance aspects of Wind Farms, Wind Farm Developments and Related Issues, Control and Protection 

system of Wind Turbine and Wind Turbine Tower and Foundation concepts. The course was attended by

15 participants. During the 4 days course, 12 lectures were scheduled. The course content of the training was 

handled by Scientists and Engineers of NIWE.

The course structure and organization of training was highly appreciated by the participants. The participants 

were very much satisfied by the presentation skills of lectures and the support from the organizing team 

throughout the course.

Glimpse of the training
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Vayumitra Skill Development Programme (VSDP)

Ministry of New & Renewable Energy (MNRE), Government of India has sanctioned, “Vayumitra Skill 

Development Program (VSDP)” to create skilled workforce for the Indian wind energy sector especially the 

trained manpower for the operation & maintenance of wind farms in the country as per the industry 

demand/needs so as to achieve the Government of India targets and other future targets.

Activities completed and in progress:

l MNRE, has sanctioned a project with a total out lay of Rs.18,61,73,160/- to NIWE for implementing the 

Vayumitra Skill Development Programme (VSDP) for the period of 2021-22 - 2023-24 to train 5734 number of 

Trainees (5010 participants through Training of Participants (ToP) programme, 690 trainers through Training of 

Trainers (ToT) programme and 34 Assessors through Orientation to Assessors (OtA) programme). MNRE has 

provided an extension for the VSDP project for a period of one year till March 2025.

l Physical verification of the placed participants for 20 batches of ToP have been completed.

l NIWE has completed 35 ToP batches in the FY 2022-23 with 1050 participants and 31 ToP batches with 930 

participants in the FY 2023-24 and 6 batches with 180 participants in FY 2024-25. Also, trained 281 trainees 

through 10 batches of Training of Trainers (ToT) courses in the FY. 2022-23 to 2024-25. So far, NIWE has trained 

2,160 in collaboration with 15 Training Partners across seven states

l NIWE has now got an approval for a new QP which is a shift towards new-age job roles aligned with the New 

Education Policy (NEP) of the Government of India. Since NIWE has been recognized as an Awarding Body 

(AB) and Assessment Agency (AA) by the National Council for Vocational Education and Training (NCVET) 

with a new Qualification Pack (QP) viz. Wind Farm Engineer, Committee constituted for Review and 
th

Monitoring the VSDP Project by MNRE in its 7  meeting advised NIWE to roll out VSDP - Phase-II integrating the 

new QP to provide a structured and comprehensive learning pathway for aspiring professionals in the wind 

energy sector. During the meeting, it was also directed by MNRE to conduct a Stakeholders meeting for 

obtaining concurrence for the QP “Wind Farm Engineer” for VSDP Phase-II. The participants from 
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associations / experts from wind industry took part in the meeting held on 06.03.2025. All participants 

unanimously supported the new QP, agreeing that they were in line with the current industrial standards and 

are fully updated. 

l The curriculum for the Qualification Pack (QP) – Wind Farm Engineer comprehensively integrates the 

content from all three QPs used for VSDP Project Phase-I. This holistic approach ensures that participants gain 

in-depth knowledge and skills essential for the wind energy sector. By encompassing the key competencies 

of the previous phase, the phase-II provides a significant advantage to aspiring professionals, equipping the 

participants with the expertise required to contribute effectively to wind energy sector.

Internship Programme

The “NIWE-Academic Associate Programme” (NIWE-AAP) aims to encourage students and provide an 

opportunity to choose renewable energy as their career option. To create awareness and interest in the field of 

renewable energy research among the young talented Sciences, Management and Engineering students NIWE 

invites applications from the eligible candidates for the “NIWE-Academic Associate Programme” (NIWE-AAP).

The duration of the Internship is normally in the range of two weeks to six months. NIWE-AAP will provide 

opportunities for the students/post studies students/ Lecturers/Professors to work with scientists/engineers on 

NIWE's projects.

During the period from January to March 2025, 21 applications were received out of which 11 students got 

enrolled. 4 students were issued Internship Certificates and 11 are undergoing Internship.

From the commencement of the NIWE-Academic Associate Programme (NIWE-AAP), One hundred seventy 

eight (178) Internship Certificates were issued to the successfully completed Interns.
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A Windy Revolution: How New Math is
Making Wind Turbines Even Better

Author : J.C. David Solomon, Director & Head, R&D Division, WTRS (Incharge) - Email : david@niwe.res.in

Imagine you're flying a kite on a breezy day. The kite 

dances in the air because of how the wind pushes it. 

Now, think of a wind turbine—those giant spinning 

fans that make electricity from the wind. The blades 

of a turbine work a bit like your kite, catching the wind 

to spin and create power. For a long time, scientists 

have used special ideas—or “theories”—to figure out 

how to make these blades catch the wind just right. 

Recently, they solved a super tricky math puzzle that's 

over 100 years old, and it's going to make wind 

turbines even better! Let's take a fun journey through 

the old ideas and see how this new discovery 

changes everything.

The Simple Start: Old Ideas That Got Us Going

Way back in the 1910s and 1920s, people came up 

with two big ideas to design wind turbine blades: the 

Blade Element Theory (BET) and the Momentum 

Theor y  (MT) .  Th ink  o f  BET l ike  s l ic ing  a 

pizza—scientists cut the turbine blade into little 

pieces and studied how the wind moves over each 

slice. It's like figuring out how each bite of pizza tastes! 

Then, MT is like looking at the whole pizza at once, 
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guessing how much wind gets slowed down as it 

passes through the spinning blades. These ideas 

were simple but helped us build the first wind 

turbines.

Getting Smarter: Swirls and 3D Thinking

By the middle of the 20th century, scientists wanted to 

make things even better, so they invented the Vortex 

Theory (VT) and the Lifting Line Theory (LLT). 

Imagine the wind swirling around the blades like 

water twirling down a drain—that's what VT is all 

about. It looks at how the wind spins and twists as it 

moves past the turbine. LLT is like BET's cooler 

cousin—it still slices the blade into pieces but also 

thinks about how the wind acts differently at the tip of 

the blade, kind of like how the edge of your kite flaps 

more than the middle. These ideas made turbines 

stronger and smarter!

The Computer Age: Drawing Wind with Numbers

In the 1970s and 1980s, something amazing 

happened—computers! Scientists started using 

Computational Fluid Dynamics (CFD), which is like 

drawing a picture of the wind with math on a 

computer. Imagine playing a video game where you 

can see the wind flowing around the blades in super 

detail. CFD let us test all kinds of blade shapes without 

building them first, saving time and making turbines 

way more efficient.

The Big Breakthrough: Cracking the Wind's Secret 

Code

Now, here's the exciting part! For over 100 years, 

there's been a math problem called the Navier-Stokes 

Equations that's been a real head-scratcher. These 

equations are like a secret code that tells us exactly 

how air (or water) moves in every direction—up, 

down, left, right, and all around. Scientists just figured 

out how to solve this code for some types of air, and 

it's a game-changer for wind turbines! With this new 

trick, we can understand the wind better than ever 

and design blades that grab even more energy from it.

What Does This Mean for Wind Turbines?

This new discovery is like giving turbine designers a 

super-powerful magnifying glass. Here's how it helps:

Perfect Blades: We can shape blades to catch the 

most wind possible, like making the perfect kite that 

flies higher than ever.

Tough Winds: Turbines can work better even when 

the wind gets wild and twisty, like when it's stormy or 

blowing around other turbines.

Faster Testing: With better math, computers can 

predict how blades will work super accurately, so we 

don't need to build as many test models.

The Future is Bright and Breezy

This big math win is a huge deal—not just for turbines, 

but for clean energy everywhere. Wind turbines are 

already heroes, turning air into electricity without 

making pollution. Now, with this new idea building on 

all the old ones—like BET, MT, VT, LLT, and 

CFD—we're heading toward turbines that are more 

powerful and efficient than ever. That means more 

green energy for our homes, schools, and offices (like 

ours!).

So next time you see a wind turbine spinning, think of 

it as a giant kite powered by a century of clever 

ideas—and one brand-new math trick that's blowing 

us into the future!
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