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1. Self-Introduction

Name: Selcuk

Surname: Sahin

From: Turkey

Bachelor Degree:

* Mechanical Engineering in Erciyes University (TUR)

e Erasmus Life Long Learning in University of Galati (RO)
e Erasmus Placement in University of Messina (ITA)
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2. Internship Place

Internship was done in The Lloyd’s Register Foundation Research Centre of
Excellence, Pusan, Republic of Korea. Center is one of the big maritime and
ship research place in the world.
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3. Objectives and Challenges

What is this thesis?

In this thesis, one site-specific wind turbine tower was developed.

Objectives

Giving a ideas to designing wind turbine tower.

Applying EU Standards on the preliminary design and find ideal tower.
Strength analysis of the tower door opening.

Cost estimation of the tower.

Challenges

Arranging data of wind turbine.

Implementing standards on the turbine.

Modelling door opening of the tower.

Strength analysis.
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4. Process

Following Steps were Followed During the Thesis Development

n ou

1- “Why wind energy”, “Increment of wind energy sector” and “Components of a
wind turbine” were explained.

A- “Why wind energy” because sustainable, renewable and infinitive.

B- “Increment of wind energy” can be seen in following figure.
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4. Process

C- “Components of a wind turbine”
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4. Process

2- Collecting wind turbines data from all over the world. Probabilistic preliminary
design was done by using 500 real case tower types.

Tower Length Distribution
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= Tower 100-120m

= Tower 120-140m
= Tower 140-160m
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4. Process

3- Applying real case loads on the tower and implementing standards
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Strength calculations for real loads V.S. Strength calculations for standards.

Buckling, dynamic and fatigue analyses

EC3 Eurocode 3: Design of Steel Structures

EC3-1-1 Eurocode 3: Part 1-1: General Rules

EC3-1-4 Eurocode 3: Part 1-4: Supplementary Rules for Stainless Steel
EC3-1-5 Eurocode 3: Part 1-5: Plated Structural Elements

EC3-1-6 Eurocode 3: Part 1-6: Strength and Stability of Shell Structures
EC3-1-9 Eurocode 3: Part 1-9: Fatigue
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4. Process

A- Buckling
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B- Fatigue
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4. Process

C- Dynamic

i Frequency Analysis  Tower| |
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4. Process

4- Flange design
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4. Process

5- What is the most critical area for wind towers?
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4. Process

6- How ideal door opening can be found?
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4. Process

6- How ideal door opening can be found?

Retative frequency
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4. Process

6- How ideal door opening can be found?
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4. Process

6- How ideal door opening can be found?

JL.
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6- How ideal door opening can be found?
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4. Process

6- Cost estimation
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Table 25: Tower cost breakdovwn for 3.6 MW (Lanier and Way 2005)

3.6 MW All Tubular

Steel Wind Design

Cost % of

Total

Mobilization & Site Development 262466 § 11%

Foundation Construction 200056 § 9%

Shop Fabrication of Steel Tube and Flange Rings 11380835 | 350%

Field Erection of Steel Tube 127070 § 6%

Tower Concrete Fabrication 0s 0%

Field Erection of Precast and Post Tensioning [H] 0%

Jack-Up of Steel Tube within Hybrid Tower 16334 8 1%
Complete Concrete To Steel Connection and install Nacelle and Rotor 20400 $ 23%
General Contractor Mark-ups 520330% | 100%

Total Cost 2203750 §

3.6 MW Tower Costs for Different Concepts

Installed Cost

$2,500,000
$2,000,000
$1,500,000
$1,000,000
$500,000

$0
36HEQ

36PW 36CIPW 368 W

Tower Types
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5. Conclusion and Future Works

Conclusion

1- Site-Specific wind tower was designed.

2- Model satisfied EU Standards.

3- Door opening analyses was done and verified.
4- Basic cost analyses was done.

Future Works

1- Instead of probabilistic method, optimization can be used.
2- Big tower database can be created and used.

3- More door opening types can be used.

4- Cost estimation can be done more professionally.
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6. Thank You

Thank you and Questions?
Wind Turbines in Jeju Island — South Korea
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