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Chapter 0 Why Fluid Mechanics?

Objectives

- Find your motivation to attend this class

- Introduce practical applications of fluid mechanics
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0.1 Speculation of Leonardo da Vinci 

Bridge
Pier

Horseshoe Vortex
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0.1 Speculation of Leonardo da Vinci 
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0.1 Speculation of Leonardo da Vinci 
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Velocity field around/within a single cylinder

 Momentum reduction by quadratic drag law formulation.
– Governing equations including the drag law formulation.
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Velocity fields

8



9/35

Staggered array cases
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III. Mixing around multiple obstacles

 Mixing around staggered arrays

– LG/D = 2 and LT/D=2

– LG/D = 10 and LT/D=2
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0.2 Physics of Golf
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0.2 Physics of Golf
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0.2 Physics of Golf

Drag (Resistance) force

Separation
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0.2 Physics of Golf



14/35

0.2 Physics of Golf

Turbulent
Eddy
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0.2 Physics of Golf
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0.2 Physics of Golf
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0.2 Physics of Golf
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03 Water Resources

18
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Water Resources in Korea 19

Water Supply 억 m3 (%)

Dam reservoir 188 (56.5)

River 108 (32.4)

Groundwater 37 (11.1)

Total 333

- Annual precipitation:  1,281 mm/yr
- Land area:  99,460 km2

- Population:  51.8 Mil.

Water Demand 억 m3 (%)

Drinking 76 (20.4)

Industrial 23 (6.2)

Agricultural 152 (40.9)

River 
environments 121 (32.5)

Total 372

<Minister of Environments, 2016>
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0.4 Dams

<Chungju Dam>

H 97.5 m; L 464 m 
Storage: 2.75 billion m3

Power:  400,000 kW
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0.4 Dams

<Daechung Dam>
H 72 m; L 495 m
Storage:  1.49 billion m3

<Soyang Dam>
H 123 m; L 530 m 
Storage:  2.9 billion m3

http://terms.naver.com/imageDetail.nhn?docId=535345&imageUrl=http://dbscthumb.phinf.naver.net/2644_000_3/20150325010235525_OP4191IAY.jpg/c60e1914-5503-4c.jpg?type%3Dm935_fst_nce%26wm%3DY
http://terms.naver.com/imageDetail.nhn?docId=535345&imageUrl=http://dbscthumb.phinf.naver.net/2644_000_3/20150325010235525_OP4191IAY.jpg/c60e1914-5503-4c.jpg?type%3Dm935_fst_nce%26wm%3DY
http://terms.naver.com/imageDetail.nhn?docId=557763&imageUrl=http://dbscthumb.phinf.naver.net/2644_000_4/20150326010114654_YRHMZPOZ8.jpg/601b983b-40a3-4d.jpg?type%3Dm935_fst_nce%26wm%3DY
http://terms.naver.com/imageDetail.nhn?docId=557763&imageUrl=http://dbscthumb.phinf.naver.net/2644_000_4/20150326010114654_YRHMZPOZ8.jpg/601b983b-40a3-4d.jpg?type%3Dm935_fst_nce%26wm%3DY
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0.5 Hydropower Plants
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0.5 Hydropower Plants
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0.5 Hydropower Plants
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0.5 Hydropower Plants
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0.5 Hydropower Plants

Francis turbine
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27

< Yubari Dam, Hokkaido, Japan>

<Yubari Dam>
H:  110 m
L:  390 m
Storage:  0.43 billion m3

Power:  26,000 kW
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Motivation

28
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Motivation

29
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0.6 Floods



31/35

0.7 River Navigation
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Falkirk Wheel, UK

Neckar River, Germany

Mississippi River

0.7 River Navigation
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Ara Canal

Canal:  

L: 18 km; W: 80 m; H: 6.3 m 

http://www.giwaterway.kr/GiWaterWayWeb/AboutAra/Introduce/Progress/lock1.aspx
http://www.giwaterway.kr/GiWaterWayWeb/AboutAra/Introduce/Progress/lock1.aspx
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Photographed on July, 2016
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0.8 River Recreation
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