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Introduction  

Preface 

Even before I left Scotland I knew my internship in Korea would be packed with new experiences, 

unusual sights and interesting people. However, I ŎƻǳƭŘƴΩǘ ƘŀǾŜ ǇǊŜdicted the variety and quality of 

the memories I have of my visit. This report is a record of my time here; what LΩǾŜ ƭŜŀǊƴǘ ŀōƻǳǘ YƻǊŜŀ 

and wind energy. 

¢ƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ŘƻŎǳƳŜƴǘ L ǊŜŦŜǊ ǘƻ {ƻǳǘƘ YƻǊŜŀ ŀǎ άYƻǊŜŀέΦ ¢Ƙƛǎ ƛǎ ƻǳǘ ƻŦ Ƙŀōƛǘ ōŜŎŀǳǎŜ YƻǊŜŀƴΩǎ 

ŘƻƴΩǘ ǎŀȅ άSouth Koreaέ ƛƴ everyday conversation when referring to their country. 

Organising this report has proved challenging because many of the experiences are connected and 

separating them ƛǎƴΩǘ ŜŀǎȅΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜǊŜ ƛǎ ǎƻƳŜ ǳƴŀǾƻƛŘŀōƭŜ ǊŜǇŜǘƛǘƛƻƴ ƛƴ ǇƭŀŎŜǎ ǘƻ ǇǊƻǾƛŘŜ 

context. 

I have really enjoyed writing this because I can remember all the good times I had.  

About Me 

I am studying for a Masters Degree in Mechanical Engineering at the University of Strathclyde. I have 

finished my ǘƘƛǊŘ ȅŜŀǊ ƻŦ ŦƛǾŜ ŀƴŘ LΩƭƭ ǎǘŀǊǘ ŦƻǳǊǘƘ ȅŜŀǊ ŀŦǘŜǊ ǘƘƛǎ ǇƭŀŎŜƳŜƴǘ ŜƴŘǎΦ 

I enjoy my course, especially the practical parts. I am not ǎǳǊŜ ǿƘŀǘ LΩŘ ƭƛƪŜ ǘƻ Řƻ ǿƘŜƴ L ƎǊŀŘǳŀǘŜΦ 

One of my main motivations of participating in this placement was to help me decide. 

When I am not working I like playing badminton, juggling and snakeboarding. I also like building and 

making things, especially robots! 

IAESTE Summer Placement 

We are strongly encouraged by our university to get work experience relevant to our Degree. There 

is a lot of competition and industrial placements improve our prospects of finding a good job when 

we graduate. Soon after I began third year, I made finding a summer placement for 2011 a priority. I 

was aware of IAESTE from previous years but none of the placements had appealed to me. This time 

there were a few placements around the world for Scottish students I was interested in so I applied 

for them. 

In March, I was delighted to discover I had been nominated for one doing wind energy research in 

Korea. I had never been to Asia (indeed I had never even left Europe) so I was very excited. I had 

been given the opportunity to explore an exotic country, work in a field I am interested in and get 

paid to do it! 

IAESTE is an international group of committees that organises placements at universities, research 

institutes and companies around the world. An interested student applies for placements through 

their local committee. This committee then decides who is best suited to go on a given placement 

and nominates the student to the committee in the country of the placement. If accepted by the 

employer, the student receives support from the host committee and many aspects of the 

ǇƭŀŎŜƳŜƴǘ ƛǎ ƻǊƎŀƴƛǎŜŘ ŦƻǊ ǘƘŜƳΦ L!9{¢9 ŀƭǎƻ ŀŎǘǎ ŀǎ ŀ άǎŀŦŜǘȅ ƴŜǘέ ŀƴŘ ƘŜƭǇ ǎƻƭǾŜ ǇǊƻōƭŜƳǎ 

encountered in the course of the placement. 
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Korea Institute of Energy Research (KIER) 

The Korea Institute of Energy Research ( ) is a government institute based in 

the city of Daejeon ( ). Daejeon is famous for Daedeok Innopolis, a relatively small area that is 

packed with scientific organisations. There are two national universities with KAIST being considered 

a top technical university that is one of the best in the country. There are over 20 major research 

institutes and more than 40 corporate research centres that form this scientific cluster. 

 I worked ƛƴ ǘƘŜ ά²ƛƴŘ 9ƴŜǊƎȅ wŜǎŜŀǊŎƘέ ŘŜǇŀǊǘƳŜƴǘ ŀǘ YL9wΦ hǘƘŜǊ ŘŜǇŀǊǘƳŜƴǘǎ Řƻ ǊŜǎŜŀǊŎƘ ƻƴ 

fuel cells, hydrogen energy, carbon sequestration and many other fields. Led by my host, Dr Hyun-

Dƻƻ YƛƳΣ YL9w ǊŜŎŜƴǘƭȅ ǊŜƭŜŀǎŜŘ ŀ ά²ƛƴŘ wŜǎƻǳǊŎŜ aŀǇ ƻŦ YƻǊŜŀέΦ ¢Ƙƛǎ ǿƛƴŘ Ƴap shows the wind 

resources all over Korea. It is the accumulation of many years of measuring, recording, simulating 

and validating.  

 

 

Website 

I kept a blog (online journal) about Korea on my 

website that I updated weekly with some of my 

experiences. There are many blogs about living in 

Korea so I tried to keep it personal and share my 

thoughts and the things I did. 

My blog will remain available to view in the future at: 

www.jonathanjamieson.com 

Promotional Material for the Korea Wind Map 

The blog entry about my Dojang 
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Preparing for and comin g to Korea  

Preparation in Scotland 

Once my placement was confirmed I needed to buy my plane tickets, insurance and sort out my visa. 

I did have some problems getting a visa which caused a considerable amount of stress in the two 

weeks before I left. It was only available for me to collect the day before I left for Korea! I travelled 

down to London to pick it and I was very glad to get it on time. 

I bought a bottle of whiskey and some small Scottish souvenirs to give as gifts. It is common in Korea 

to exchange gifts after meeting someone. They should always be wrapped (although I confess I 

ŘƛŘƴΩǘ ŀƭǿŀȅǎ ǎǘǊƛŎǘƭȅ Ŧƻƭƭƻǿ ǘƘƛǎ ǊǳƭŜύ ŀƴŘ ǘƘŜ ǊŜŎƛǇƛŜƴǘ ŘƻŜǎƴΩǘ open the gift in the presence of the 

ƎƛǾŜǊΦ  ¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǇǊŜǘŜƴŘ ǘƻ ƭƛƪŜ ƛǘΗ YƻǊŜŀƴΩǎ ŦŀƳƛƭƛŀǊ ǿƛǘƘ Western culture will sometimes 

ask if they should open it there and then because they know that is often what is expected. 

I did read a number of guides on Korean etiquette so I had some idea of how I was supposed to 

behave. This meant I could avoid the major faux pas such as ƭŜŀǾƛƴƎ ŎƘƻǇǎǘƛŎƪǎ ǎǘǳŎƪ ƛƴ ǊƛŎŜ όƛǘΩǎ ŘƻƴŜ 

as an offering to the dead), leaving my shoes on indoors and ǿǊƛǘƛƴƎ ǎƻƳŜƻƴŜΩǎ ƴŀƳŜ ƛƴ ǊŜŘ ƛƴƪ όƛǘ 

ƛƴŘƛŎŀǘŜǎ ǘƘŜȅΩǊŜ ŘŜŎŜŀǎŜŘύ. However, most guides are for very formal etiquette that would only be 

observed on special occasions and possibly dining with the older generations. 

For instance, when drinking shots with your superior (usually age) then strictly speaking you should 

turn away as you drink. Naturally, this is very awkward! I found the best way is to follow what others 

do around you and follow their behaviour. 

Fortunately most Koreans do not expect foreign people to know and follow all the customs. Provided 

ȅƻǳ ŀǊŜ ǇƻƭƛǘŜ ŀƴŘ ŘƻƴΩǘ Řƻ ŀƴȅǘƘƛƴƎ ǘƘŀǘ ƛǎ ǳƴƛǾŜǊǎŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ ǊǳŘŜ ǘƘere are usually no 

problems. 

From Scotland to Korea 

On Thursday 2nd June I boarded the first plane of two planes for my journey to Korea. My parents 

and Kim had seen me off from the airport and I was eager to get on my way. I had a few hours to 

wait at the Charles de Gaulle ƛƴ tŀǊƛǎ ŦƻǊ ǘƘŜ ǎŜŎƻƴŘ ǇƭŀƴŜ ŦǊƻƳ CǊŀƴŎŜ ǘƻ YƻǊŜŀΦ LǘΩǎ ŀ ƴƛŎŜ ŀƛǊǇƻǊǘ 

despite the impatient security staff angrily barking orders in thick French accents that non-native 

English speaks were clearly struggling to understand. 

 When I headed to the departure gate I think it finally sunk 

in that I was leaving Europe and going to Asia. There must 

have been well over 300 passengers for the plane and 95% 

of them were Korean.  I think ƛǘΩǎ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ƛƴ Ƴȅ ƭƛŦŜ 

LΩǾŜ ŦŜƭǘ ƻǳǘ ƻŦ ǇƭŀŎŜΦ ¢ƘŀƴƪŦǳƭƭȅ L ŀƳ ƴƻǘ ŀ ǎŜƭŦ-conscious 

person so I was unfazed.  I later read it is at this moment 

ǎƻƳŜ ȅƻǳƴƎ ǇŜƻǇƭŜ όǳǎǳŀƭƭȅ ƎƻƛƴƎ ǘƻ ǘŜŀŎƘ 9ƴƎƭƛǎƘύ ǎǘŀǊǘ ǘƻ ǇŀƴƛŎ ǿƘŜƴ ǘƘŜȅ ǊŜŀƭƛǎŜ ǿƘŀǘ ǘƘŜȅΩǾŜ Ǝƻǘ 

themselves in for. 

L ǿŀǎ ǾŜǊȅ ǇƭŜŀǎŜŘ ǘƻ ŦƛƴŘ L ǿƻǳƭŘƴΩǘ ƎŜǘ ōƻǊŜŘ ƻƴ ǘƘŜ мм ƘƻǳǊ ŦƭƛƎƘǘ ōŜŎŀǳǎŜ ŜŀŎƘ ǎŜŀǘ ƘŀŘ ŀ 

personal entertainment system where you could chose different films to watch. I managed to fit 

three mindless Hollywood action films in but no sleep. 

Yes, the ñOò does look suspiciously like 
the Pepsi logo! 
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Interrupting movie time was dinner, supper and breakfast. Because I was travelling with Korean Air I 

got my first taste of Korean food. It was good but very spicy. Actually, that sums up my experience of 

ǘƘŜ ŎǳƛǎƛƴŜ ŦƻǊ ǘƘŜ ǘƘǊŜŜ ƳƻƴǘƘǎ LΩǾŜ ōŜŜƴ ƘŜǊŜ! There was evidently a correct way to eat these 

airline dinners because I was given an A4 page with English instructions. The kind Korean gentleman 

sitting next to me showed what to do. 

aŜǊŎƛŦǳƭƭȅ ǘƘŜȅ ŘƛŘƴΩǘ ǳǎŜ ŎƘƻǇǎǘƛŎƪǎ ŦƻǊ ǘƘŜ ŦƻƻŘ ōŜŎŀǳǎŜ ŀǘ ǘƘŀǘ ǘƛƳŜ L ŎƻǳƭŘƴΩǘ ǳǎŜ ǘƘŜƳΦ Lǘ ǿƻǳƭŘ 

have been a nightmare to ōŜ ƘǳƴƎǊȅΣ олллл ŦŜŜǘ ƛƴ ǘƘŜ ŀƛǊ ǿƛǘƘƻǳǘ ŀ ŦƻǊƪΗ YƻǊŜŀƴΩǎ ƭƛƪŜ ǘƻ Ŝŀǘ ǿƛǘƘ 

ƳŜǘŀƭ ŎƘƻǇǎǘƛŎƪǎ ǎƻ Ƴȅ ƘȅǇƻǘƘŜǎƛǎ ǘƘŜǊŜ ǿŜǊŜ ƴƻ ŎƘƻǇǎǘƛŎƪǎ ŦƻǊ ǘƘŀǘ ƳŜŀƭ ōŜŎŀǳǎŜ ǘƘŜȅΩŘ ŎƻƴǎǘƛǘǳǘŜ 

a security hazard! 

I passed through immigration in no time and waited 20 minutes to reclaim my suitcase. Some IAESTE 

representatives were at the airport to meet me. Apparently one of them was allowed to skip 

ŀŦǘŜǊƴƻƻƴ ƭŜŎǘǳǊŜǎ ƻƴƭȅ ƛŦ ƘŜ Ǝƻǘ ŀ ǇƘƻǘƻ ǿƛǘƘ ƳŜΦ L ǿŀǎƴΩǘ ǘƘǊƛƭƭŜŘ ōŜŎause I looked a little rough at 

that point! 

I got on the bus from Incheon ( ) Airport to Daejeon which takes three hours. I nearly got off at 

the wrong place because I was told to wait two stops but the bus stopped at an unscheduled place 

to let a couple ƻŦ ǇŀǎǎŜƴƎŜǊǎ ƻŦŦΦ !ǎ L ǎǘƻƻŘ ŎƻƴŦǳǎŜŘ ǘƘŀǘ Ƴȅ ƭǳƎƎŀƎŜ ǿŀǎƴΩǘ ŀǾŀƛƭŀōƭŜ ǘƘŜ ŘǊƛǾŜǊ 

ǊŜǇŜŀǘŜŘƭȅ ƛƴŦƻǊƳŜŘ ƳŜ άƻƴ ōǳǎΣ ƻƴ ōǳǎέΦ  

At Daejeon another IAESTE representative took me to my dormitory at KIER where I would be 

staying for the first two weeks. By this point I had been awake for 30 hours so I was quite put down 

ǘƻ ŦƛƴŘ ƴƻōƻŘȅ ƘŀŘ ǊŜŀƭƛǎŜŘ L ǿƻǳƭŘƴΩǘ ōǊƛƴƎ Ƴȅ ƻǿƴ ōŜŘŘƛƴƎ ŀƴŘ ƛǘ ǿŀǎ Ƨǳǎǘ ŀ ōŀǊŜΣ ŜƳǇǘȅ ōŜŘ ǘƘŀǘ 

awaited me. I curled up with my Scotland flag as a blanket and feeling very patriotic, fell asleep. 

  

KIER Dormitory Building The fetching pink bedding I bought for my 

bed because it was the cheapest available 
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My research at KIER  
At the first meeting with my host, Dr Kim, gave me a selection of 5 projects in the wind energy field 

to choose from. I spent the first couple of days looking at them in more detail. The options were: 

wind speed prediction using streamline analysis, investigating wind at the government complex 

towers in Daejeon, neural networks, Sirhowy valley test case and investigating the blockage effect. 

This was an important decision; whatever I chose would have a big influence on my time in Korea.  

.ǳǘ ƘƻƴŜǎǘƭȅΣ ŀŦǘŜǊ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜƳ ŦƻǊ ŀ ŦŜǿ Řŀȅǎ L ǎǘƛƭƭ ŘƛŘƴΩǘ ŦŜŜƭ ƛƴ ŀ Ǉƻǎƛǘƛƻƴ ǘƻ ƳŀƪŜ ŀƴ ƛƴŦƻǊƳŜŘ 

decision. They all looked good so I just picked one and hoped for the best! 

Streamline Wind Prediction 

Dr Kim has an idea for short term wind prediction using streamline analysis. Initially interval data 

over a period of time at a high resolution that covers a large area is needed. The data should have 

the wind speed and wind direction at that moment in time gridded across the domain (area covered 

by the data). 

 

 

 

 

  

A small portion of the dataset 
available 

An example domain covering South-
East Korea 
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From the wind speed magnitude and direction a wind vector plot can be created for each interval. 

Each arrow represents the speed and direction at a point in the domain. The length of the arrow is 

proportional to the magnitude of the speed. Next, the location you want to predict wind speed at 

needs to be decided. 

 

¢ƘŜ ƭƻŎŀǘƛƻƴ ȅƻǳ ŀǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ Ŏŀƴ ōŜ ŜƴǘŜǊŜŘ ŀǎ ŀ άǎŜŜŘέ ŦƻǊ ŀ ǎǘǊŜŀƳƭƛƴŜΦ ¦ǎƛƴƎ ōŀŎƪǿŀǊŘ 

tracing streamlines you can create a curve that is an instantaneous tangent to the velocity vector of 

the flow. The streamline shows the direction a fluid element will travel in at any time. For each time 

interval a streamline can be created.  

 

 

 

Wind Vector Plot The red circle marks the location 
where the wind speed is to be 

predicted 

Streamlines at 3 different time intervals 
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After analysing the streamlines, the prevailing wind patterns can be observed. A measurement 

station can be located upstream of the wind farm. The ideal position for the measurement station 

would be where the majority of the streamlines passed through. 

 

After performing an analysis the ideal result would find a correlation between the wind speed at the 

measurement station and the wind farm location. If a linear relationship between the wind speed 

predicted by the theoretical model and the actual wind speed then this could be examined further as 

a real world method for wind speed prediction. 

I was given access to data that covered the whole of South Korea in 1km resolution at an hourly time 

interval. However, the software used to extract this from the data was not automated. You had to 

take each time interval out individually and it was quite time consuming. To get around this problem 

I met with two programmers from SELAB (Space Environment Laboratory) to discuss the 

development of an automated program that could extract data from over a time period. However, 

soon after this meeting Dr Kim and I decided that both Voxler and Tecplot 360 were unsuitable for 

the purpose. 

Initially I used Voxler, a volumetric visualisation package from 

Golden Software. While this software was simple to use and 

produced very good visual results it was not well suited to 

manipulating the data. If the final results are available then 

Voxler would be a good choice but because I needed to 

ǇŜǊŦƻǊƳ ŀƴ ŀƴŀƭȅǎƛǎ ƻƴ Řŀǘŀ ƛǘ ǿŀǎƴΩǘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ƳŜΦ 

An example of a good location for a 
measurement station based on the 

previous streamlines 

An example of a bad location for a 
measurement station based on the 

previous streamlines 

 

M 
M 

The graph that would prove this idea 
works in principle 
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Next, I tried Tecplot 360 from Tecplot Incorporated which is designed to plot, animate and analyse 

data. There was more of a learning curve to this software than Voxler so it took me a few days to get 

familiar with the basics. The user is given finer control and there were many options to experiment 

with. 

As I progressed I began using the scripting functions that allow the user to automate procedures. I 

believe that learning how to script is very beneficial when using any software that offers it. During 

my first semester this year at university I had an introduction to ANSYS. The initial simplicity of the 

GUI soon turned to frustration when making even small changes proved very difficult. 

  

Screenshot of Voxler 



Page 12 
 

Sirhowy Valley 

The Sirhowy Valley is an industrialised valley 

in south Wales (United Kingdom) that is 

named after the Sirhowy River that runs 

through it.  

Wind Farm  

I was given instructions to create a fictitious 

wind farm in the Sirhowy valley as a learning 

exercise using WindSim. I also gained an 

appreciation for the process of developing a 

wind farm. 

I started by taking a grid file of the area in the 

GWS file formŀǘ ŀƴŘ ƭƻŀŘƛƴƎ ƛǘ ƛƴǘƻ ²ƛƴŘ{ƛƳ ǘƻ ŎǊŜŀǘŜ ŀ ά5ƛƎƛǘŀƭ ¢ŜǊǊŀƛƴ aƻŘŜƭέΦ  ¢ƘŜ model is then 

ǎǇƭƛǘ ƛƴǘƻ Ƴŀƴȅ άŎŜƭƭǎέ ǘƘŀǘ ŀǊŜ ǎƻƭǾŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻƳǇǳǘŜǊ ǎƛƳǳƭŀǘƛƻƴΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ŎŜƭƭǎ ŀŦŦŜŎǘǎ 

the accuracy of the results. A low resolution (small number of cells) will produce poor results 

because the simulation is not accurate to the real world whilst a high resolution (many cells) will 

take a very long time to solve. A compromise should be made where the lowest number of cells are 

ǳǎŜŘ ǘƘŀǘ ŘƻŜǎƴΩǘ ǎƛƎƴƛficantly compromise the accuracy of the simulation. 

¢ƻ ŦƛƴŘ ǘƘƛǎ ŎƻƳǇǊƻƳƛǎŜ ŀ άŘŜǇŜƴŘŜƴŎȅ ǘŜǎǘέ ǎƘƻǳƭŘ ōŜ ŎŀǊǊƛŜŘ ƻǳǘΦ tǊƻƎǊŜǎǎƛǾŜƭȅ ƭŀǊƎŜǊ ǊŜǎƻƭǳǘƛƻƴǎ 

are used until the error in the results stops reducing significantly.  Due to time constraints I was 

unable to perform one in this case. 

The grid data for the simulations I performed is shown below. 

 x y z Total 

Grid spacing (m) 60 60 Variable - 

Number of cells 183 150 25 686250 

 

 

 

The next step is to generate the wind fields based on the 3D model. This is the most computationally 

intensive part of the process and can take a very long period of time to solve depending on the 

computer used and the complexity of the terrain. The wind fields are determined by solving the 

Reynolds Averaged Navier-Stokes equations. Because these equations are non-linear the solution 

Sirhowy Valley 

Location of the Sirhowy Valley 

Digital Terrain Model Resolution at ground level 
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process is iterative, the initial conditions are estimations and the solution is achieved by 

progressively improving the each iteration. To check the solution has converged the residuals are 

monitored for each sector and they should tend to zero. 

WindSim splits wind directions into sectors. The default number of sectors is 12, which solves for 0°, 

30°, 60°, 90°, 120°, 150°, 180°, 210°, 240°, 270°, 300° and 330°. 

 

 
¢ƘŜ ƴŜȄǘ ǎǘŜǇ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ǘƘŜ άhōƧŜŎǘǎέ ƳƻŘǳƭŜΦ ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǘǳǊōƛƴŜǎ Ŏŀƴ ōŜ ƭƻŎŀǘŜŘΣ 

ŎƭƛƳŀǘƻƭƻƎȅΩǎ ŀǇǇƭƛŜŘ ŀƴŘ ǘŜȄǘǳǊŜǎ ŀŘŘŜŘΦ 

I had the choice to use one of four climatologies that were available from the Merra Atlas. 

 

  

The residuals have tended to zero for sector 9 (240°) 
which means it has converged 

Four surrounding climatologies (yellow markers). 

Sirhowy Valley is indicated by  
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To decide which climatology to use I applied them to the same location in the Sirhowy Valley area 

and compared the results. I found that changing the climatology had little effect. I then applied them 

to a different location in the Sirhowy Valley and compared the results to the previous test. They 

were significantly different so I concluded that where I located the climatology had more effect than 

which climatology I used. 

To decide where I would locate the climatology in the Sirhowy Valley area, I compared the terrain of 

the climatologȅΩǎ actual position and tried to ensure I matched this. 

Using Google Earth I made a texture file that I applied to the model. This made it easier to visualise 

the terrain because real features such as towns and rivers were shown. It also prevented locating 

turbines in areas that were clearly unsuitable (eg. Residential). 

 

 
.ŜŦƻǊŜ L ǎǘŀǊǘŜŘ ǘǊȅƛƴƎ ǘƻ ǇƭŀŎŜ ǿƛƴŘ ǘǳǊōƛƴŜǎ L Ǌŀƴ ǘƘŜ άwŜǎǳƭǘǎέ ƳƻŘǳƭŜ ŀƴŘ ǾƛǎǳŀƭƛǎŜŘ ά±ŜƭƻŎƛǘȅ 

±ŜŎǘƻǊ ·¸½έΦ ¢Ƙƛǎ ǇƭƻǘǘŜŘ ǘƘŜ ǿƛƴŘ ǎǇŜŜŘ ǎŎŀƭŀǊ ŦƻǊ ŜŀŎƘ ǎŜŎǘƻǊΦ 

Sirhowy Valley texture  
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Velocity Vector XYZ for Sector 9 (240°) 

I chose to focus on Sector 9 because after examining the climatology file using Windographer I found 

that the predominant wind direction was South-Westerly.  

After looking at the Velocity Vector XYZ plot in combination with a satellite view of the area I chose 

the location of the wind farm.  

 

 

I chose this location for a number of reasons. The wind resources are good so there should be a 

reasonable energy production from turbines located here. It is far enough away from residential 

areas so as not to cause a disturbance and there is plenty of room. Planning permission would need 

to be obtained from whomever owned that field. 

After deciding the location of the wind farm the next step is to micro-site the turbines in the wind 

farm area. Micrositing is as process where turbines are located to maximise wind energy production.  

Wind Farm site indicated by black ellipse 
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There are some general rules to follow when siting wind turbines. A general rule is that turbines 

should be placed with a distance of at least two rotor diameters apart in the plane perpendicular to 

the prevailing wind direction (South-Westerly in this case). In the plane parallel to the prevailing 

wind direction a distance of at least 10 rotor diameters is needed.  These separations are necessary 

to prevent wake loss; reduced wind speed at downwind turbines because of turbulence. 

Turbulence is also caused by any structures or vegetation upstream of the turbines and should be 

avoided. Large gradients also create turbulence and increase construction costs. Because I chose a 

location with slopes on the western and eastern side I needed to ensure the turbines were not 

located too close to the edge. 

Micro-siting is a complex operation that can take many simulations to optimise. Nowadays software 

is capable of taking many of these factors into consideration. 

 

Turbine Layout 

This layout had an annual energy production of 48964.8 MWh/y with wake effects and 58901.7 

MWh/y without wake effects. This means the wake loss is 16.87%. 
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KIER Business Trips  

Conference 

Dr Kim invited Mr Wang and me to join him for a conference in Gyeongju ( ) on 7th and 8th 

July. It was hosted at the Hilton Hotel and organised by KIER. There were various speakers and 

workshops about energy related topics. Since they were all presented in Korean and Mr Wang and I 

did not understand very much but we tried to follow the slides. 

Mr Wang did a presentation about the current status of wind energy in the United States. I gave a 

presentation on Scottish wind energy and my research proposal. 

 

 

 

 

Summer School 

From the 18th to 20th of July Dr Kim, Mr Wang and I 

went to Kyung Hee University ( ) as part of 

ǘƘŜ άDƭƻōŀƭ /ƻƭƭŀōƻǊŀǘƛǾŜ нлмм {ǳƳƳŜǊ tǊƻƎǊŀƳ ƛƴ 

{ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘǎ ǘƻǿŀǊŘǎ ŀ DǊŜŜƴ tƭŀƴŜǘέΦ 5Ǌ 

Kim had three afternoons teaching and we were there 

to provide assistance. 

The students were all around my age but came from 

different academic backgrounds (ie. not necessarily 

science or engineering). Dr Kim was keen to give them 

a good introduction to something most had heard a 

little about but never given much thought or consideration. 

For the final lecture Mr Wang had prepared a project on the wind farm development process. After 

being split into teams, the students were given wind resource maps along with some other 

information and challenged to design a wind farm. 

Although greatly simplified from the real world it was still complicated task. As expected, the initial 

reaction was confusion and befuddlement. However, 4 hours later I think everyone (including me) 

had learned more than could ever be taught by a presentation. 

Beginning my presentation Posing outside the venue 

Helping one of the groups 
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LIDAR Demonstration ï Pohang 

On Monday 22nd August I went with Mr An to Jangsan-ri ( ) to collect LIDAR (Light Detection 

And Ranging) equipment and take it to POSTECH university in Pohang. POSTECH is a private 

university that is ranked as one of the best for science and technology in Asia. On Tuesday Mr An 

was to give a demonstration to graduate students. 

 

Panorama of the Jangsan-ri test site 

We arrived to Pohang late in the evening so after dinner we 

went to find somewhere to stay. I had seen many before but 

this was the first time I had been to a motel. 

 In Korea, a motel is always ŀ άƭƻǾŜ ƳƻǘŜƭέΦ ¢Ƙƛǎ ƳƛƎƘǘ ǎƻǳƴŘ 

seedy and dodgy but actually they are great places to stay. 

They are kept clean and are much cheaper than regular 

hotels. Many of the people staying will actually be those on 

business or travelling. Some motels have fancy decorations 

ŀƴŘ ǘƘŜƳŜǎ ōǳǘ ǘƘŜ ƻƴŜ ǿŜ ǎǘŀȅŜŘ ŀǘ ŘƛŘƴΩǘΦ 

¢ƘŜ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ƻƴ ²ŜŘƴŜǎŘŀȅ ƴŜŀǊƭȅ ŘƛŘƴΩǘ Ǝƻ ŀƘŜŀŘ 

because of the heavy rain. Thankfully the sky cleared and we 

got outside.  The group was consisted of graduate students 

from various instituions and universities. 

The LIDAR equipment is very heavy and very expensive. It is 

the most accurate method of wind measurement and this 

particular model could measure up to 500m high.  

Graduates and the LIDAR 

Mr An demonstrating the software 

Desktop computer, 
widescreen TV and a 

double bed in the motel 

Jacuzzi! 


