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A Study on the Facility Planning of Smart Floating Farm

Seong, Hai Min

Department of Oceanic Architectural Engineering
Graduate School of

Korea Maritime and Ocean University

Abstract

Agriculture and fisheries, which have been with human history, are the
basic conditions for human survival. These industries have made great
progress over time, but they are not free from the variables of the
natural environment.

Due to global warming and abnormal weather, natural disasters such as
typhoons, sea level rise, and tsunamis are increasing all over the world.
As a result, the agriculture and fishery industry is hampered by numerous
disasters such as heavy rain, drought, pests, soil pollution, fine dust,
and yellow dust damage.

The world population also continues to grow to about 7.7 billion people
as of July 10, 2019. Natural increase is the number of births minus
deaths. In most areas, the number of births is greater than the number of
deaths, and the population is increasing unless there is a net decrease
in migration.

With this rapid population growth on the earth, arable land 1is
declining and the population returning from the cities to farming and

fishing 1s increasing. Nevertheless, there i1s a shortage of manpower for

viii
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farming.

Under these circumstances, as the development of IT technology, the
paradigm of agriculture and fishery industry i1s changing and overcoming
this problem. The problem of lack of arable land is solved by vertical
farming, and land pollution caused by the use of fertilizer is solved by
aquaponics by fusion of fish farming and hydroponics.

And the lack of manpower to manage the agricultural and fishery
industry is solved by developing Smart Farms incorporating ICT
technology. In particular, since the perch population is mostly elderly,
ICT technology provides an environment for the management of crops much
more efficiently. In this Smart Farm, the computer checks automatically
the condition of the crops, or adjusts the environment of the house
according to the crops. This provides reasonable profits for consumers
and producers.

In addition to Smart Farms in agriculture, Smart Aquafarm have been
actively researched and expanded. Using Smart Aquafarm management
technology, 1t can operate various facilities of the Aquafarm with a
smartphone even on a distant land, and it can check the status of fishes
in real time through an unmanned submersible camera. If Smart Aquafarm
operations are activated in the future, economic efficiency can be
greatly improved by reducing expenses such as labor and feed costs and
aging and aquatic supply and demand of aquaculture workers will also be
solved.

In particular, by applying advanced aquaculture technology using
artificial intelligence, it is expected to reduce feed costs and reduce
pollution of the sea environment by supplying an appropriate amount of
food on time. Therefore, if the Smart Aquafarm operation technology is
further developed, it 1s expected that the fishing village's aging and

manpower supply and demand will be solved by the increase in the
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population of the reared fish and the inflow of young manpower .

In the other hand, floating farms can cope with climate change and grow
crops in an aquaponics way that can simultaneously run agriculture and
aquaculture.

The use of a cyclical system approach also reduces soil and water
pollution and makes crops more efficient. Floating farm uses a floating
structure that can be used to cope with rising sea levels, to move to
safer places in case of natural disasters, and to prevent drought damage.
The floating farm is expected to further develop into a Smart Floating
Farm using the 4" Industrial Revolution Technology.

Currently, domestic Smart Farms grow vegetables and fruits held in
trees such as tomatoes, strawberries, and paprika, so there is a limit to
applicate the vertical farming. In other words, the building area should
be large, but the land is limited for this purpose, so the Smart Floating
Farm is the best solution to this problem.

Therefore, this study converges Smart Farms, Smart Aquafarms and
Floating Farms using the 4™ Industrial Revolution Technology such as
Information and Communication Technology(ICT), Internet of Things(IoT),
Artificial Intelligence(Al) and Big Data. So the goal is to plan a Smart
Floating Farm that 1s suitable for the technology, environment,

geography and industry characteristics of Korea.

Key Words : Agriculture #¢; Aquaculture %¥2414¢d; Smart Farm 2v}lE%%; Smart
Aquafarm 2wlE<%F21%;; Floating Farm ZZ® 3 Smart Floating Farm
»utEZ 283, 4Mndustrial Revolution Technology 4xF 4+ &=
Smart Technology Z~vF}FE”]<; Facility Planning Al A$
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[Z3 3-31] AH) - &4 B2 Al=d Ad=

SYSTEM LAYERS: WHAT ARE WE PROPOSING?

EQUATION -:(:):- -4 & 4 e = m@ J

THE SMART FLOATING FARMS INTEGRATE PHOTOVOLTAICS ,SOLAR FARMING AREAS, HYDROPONICS-GREEN GROWING
EXISTING RACKS, CONTROLLED FISH FARMING AND IT TECHNOLOGIES IN ORDER TO REDUCE FOOD PRESSURE.ALL
SYSTEMS ARE 100% COMPATIBLE AND ABLE TO BE INTEGRATED IN 1 SFF MODULE
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111) Smart Floating Farms &3 ©]A] (https://smartfloatingfarms.com/)
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[¥ 4-1] o}Fotx: Y28 FAHAM] 9] FEH FEUD
(9] - mg/)

BE4 opotE Y X 7 Al
Z (Ca) 10.0 ~ 82.0 150.0
n1dE (Mg) 0.7 ~ 13.0 50.0
ZE K 0.3 ~ 192.0 150.0
4+ (Nitrate) 0.4 ~ 820 115.0
Q14+ (Phosphate) 0.4 ~ 15.0 50.0
A (Fe) 0.03 ~ 4.30 5.0
32 (Mn) 0.01 ~ 0.20 0.5
T2 (Cw 0.01 ~ 0.11 3.0
ol (Zn) 0.11 ~ 0.80 0.05
=g 2d (Mo) 0.01 ~ 0.23 0.05
54 (B 0.01 ~ 0.17 0.5

HEo] A4S 98l YRR = FYkE 1T7HAR C H O7F 94%E 2A
st U A 1471A] GEFLR7E AR s BlE2 6% E3sit). C, H, O &7

o} Eoll & SAsH7] "ol MER ayshA &S Eolth 147HA dYas
JHo b wol Wad 13 P FF&N, P, K), FHAZ wo] a2

2 e G%¥A(Ca, Mg, S) @ wEow Q3 vgk JIdardA 87 F7

117) Jason Danaher(2015), AQUAPONICS An Integrated Fish and Plant Production System, p29 W& #+43
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42.1. FAA3Z
7. Aeel 54

D w2

Hole vt F3,
FRAL Aol
drelm A g
I, TR, FIA, A
ol, ¥x Aod, F=5/, 7tvd 5=
A 7}A Sarsio) 119

118) National Aquaculture Association(2016), Aquaculture Webinar Series 2016.05. -8 A+
119) [MlolH A2 m3t] Bof [l ([N, F=35dATD)
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1.7kg Azl 3%

2.8kg AZe] oF 2%

U i F2 ®F 334 <l 65~70cm(A]
< Skgoll &3ttt Aerle FFTe EES 2~39, vt Helle 3~4€0]
2 e vk g 50~1509H0 W (&
g Rf&, 3o Hyar] i L2ommu. B3ke AFE 18~20T (5% 17%
o]’he] FAAANA £ 18~24T A 50~70A17F A9, Hsl A3 A
35mm FENA 3~4Y F F3F2DS F5350H 308 A Al 15~20mm, 50
S 50mm HEZE A, 5¥ oy 6€ dodls 150mm o) oE A

T} 122)

= Az Mg & So =
A TF3FE 1Y 335 7IEskE HoldAGHE Hoprtw 2dsta
AR A Bol~EAY O RO HIAAE Ro|2EHHY O FS AAT] F7HA
At Rol2~EAY L YAR| HE A317F 2ovmg 50g nuke] XojE o)A
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120) = g4tatstd £ o)A (https://www.njfs.go.kr/page?id=culture_fish)
121) 43e AU E1r] 2o A TE9] g ZdEo] Q= g B3
122) AFFAT4(2016), WAF %“4 43t e, SaataEt e AR IA 2016, p9 W& AT

- 102 —

Collection @ kmou



[X 4-3] o] =m37]d & L5120

A= | 6x6x5m(150ni) | 8x8x5m(300ni) | 10x10x5m(480m) | 1md B S-&m|F
30g 20,000 =]k 40,000 =)=t - 133 mjgtk
100g 9,000 =]k 18,000 gtk - 60 w]%t
250g 6,000 @]k 12,000 w9k - 40 gk
500g 4,500 =gk 9,000 m|gk - 30 =gk
850g 2,600 w)wk 5,200 v|g+ - 17.6 m|gk

1,100g 2,000 =)=k 4,000 o]k - 13.6 w9t
1,150g 2,000 @)k 3,900 m]gk - 13.0 w]gt
1,200g 1,900 =gk 3,700 ©]gk - 12.5 w]gt
1,250g 1,800 w9t 3,600 =%k 5,700 =gk 12.0 gtk
1,300g 1,700 =gk 3,450 w9k 5,500 Tk 11.5 wjgt
1,400g 1,500 =]k 3,000 =%k 4,800 Tk 10.0 w5k
1,800g 1,250 =gk 2,500 "%k 4,000 |9k 8.3 m|gk
2,300g 1,000 =gk 2,000 7|9k 3,100 =gk 6.5 wqk
2,800g 800 gt 1,600 ©]qk 2,500 w]gk 5.3 w|gk
3,300g 700 w9k 1,400 w9t 2,100 =)=k 4.5 w)gt
3,800g 600 o]t 1,200 w9k 1,900 w9t 3.9 o9t
4,300g 550 =]t 1,100 ]9k 1,600 =gk 3.4 wqk
4,600g 500 w]gk 1,000 w9k 1,500 o9t 3.2 uwt
4,800g 500 =%t 950 =%t 1,500 =gk 3.1 wuk
[£ 4-4] Fo]T7]o] B}E Ho|FFID
TEEE 74 8Y 9¢ 10 11¢ 12¢
ng 10~100g | 100~500g | 500~lkg | 600~1.2kg | 700~15kg | 800~1.6kg
Hol g

== 30~20% 25~20% 30~15% 20~10% 15~5% 10~5%

(A =%)

T35 | 1Y 43 1¢ 33 1¢ 33 19 33 1¢ 33 1¢ 23]

123) AFAAT42016), WolF 4 4kd3 71EME, FhFaaed ARIBETA 2016, pl6 1§
124) =@ 2138k Ew o)A (https://www.nifs.go.kr/page?id=culture_fish)
125) =@ 44tstd Eu o)A (https://www.nifs.go.kr/page?id=culture_fish)
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[E 4-9] EHF A59 vn £24145

A= T4 H] & A A
98] E 20-50% uhe 600kg/m® O
A 2-54 HE 200kg/m” A
B 20-503 =S 70kg/m® X

* weight calculations: Hull weight (kg/m2) = Hull thickness (m) * material density (kg/m3).
Concrete: 0.25 m * 2400 kg/m3 = 600 kg/m2 ; Steel 0.025 m * 8000 kg/m3 = 200 kg/m2;
Composites 0.04 m * 1500 kg/m3 + 0.04 m *

AN & wFAN 20SFRRES TUBE G0l A PAAIDE A
Atk o A5 BAFY ZAYE Acle] FEE BYHI] AN ol 5T
AP e £% WL MAGL YA YB 4VL = £ WS U
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145) DeltaSync(2013), Seasteading Implementation Plan-Final Concept Report, p30 ¢1-&
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ZAE SFHA 3,716.40T
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uist 8= | 0.80(T/m) 29.56(m) 23.64 PR
1= E 0.16(T/nf) | 543.05(ni) 86.88 ALC g
7% 172(g/m) 166.50(m) 28.63 A Z(400x400)
7AE9 BAR | 3.34kgm | 880.04m) 29.39 S F
AED f8 | 250013 476.29%5 11.90 Low-eE3(2D
3 Z%94 720.88T
ARk 230(T/md) | 211.38(m) 8530 | Fo2dgE
aigkd wl | 0.02T/nd) | 1,481.31(nd) 29.62 A S
E 0.16(T/nf) | 312.98(ni) 50.07 ALC g
2% 5 107g/m) | 498.60(m) 53.35 A Z(390x300)
7% 172(kg/m) 130.91(m) 22,51 A Z(400x400)
AEY BAR | 3.34g/m | 2,099.68(m) 7.01 A F
AEY fa | 2500M1%) | 1,369.25%5 34.23 Low-e252D
2% A 682.00T
AFe 2.3(T/m) 76.59(m) 17615 | Poaage
Al v | 0.02(T/ni) 53.28(ni) 1.06 A T
e ER O 15.60(n1) 12.48 R
° o 0.16(T/mf) | 230.95(i) 36.95 ALC g
R 0.25(T/nf) | 142.99() 35.74 ALC 3
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REIER 1,5000N/ ) 1,695.6(1r) 254.34
EES 1025 1,188.20(rxi) 1,217.905
A% 1.00 600.00(r) 600.00
ol 4.3(kg/ ) 1,188.20(nxi) 5.70
=2 80(kg/ i) 515.77(r) 41.26
% 26 69.94(n) 181.84
FF4A 2,301.04T
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2w Fo] bmF 3.3mr} 2HSHA] For® FAOZ st HUMEH.

3,716.40t + 820.88t + 682.09¢ + 282.60¢ + 2,301.04¢

— ] )
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Aol Wzt TLe o] AW AFH Ao A YD thE ARE F
Aol 23t o) ARAME Adste] AR WO FAY olFol} A
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2 AF-1 118.82
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71A A 148.87
2714 112.40
o A 145.89
94 9 F5T 1,159.71
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-2 118.82
394 58.25
EalE 20.75
- 37.50
Za1-2 18.75
3 -1 21.22
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[12] SJ Surbana Jurong {surbanajurong.comy

[13] Smart Floating Farms {smartfloatingfarms.com)

[14] STUDIOMOBILE {www.studiomobile.org/Seawater-Vertical-Farm})
[15] THE NEW ECONOMY (www.theneweconomy.com)

[16] =P 2kabstd (www.nifs.go.kr/page?id=culture_fish)

[17] S HAN =AY A FFHAH R w0l 29 (www.khoa.go.kr/oceanmap/main.do)
[18] Wlo] W A2} 3} (https://terms.naver.com/)

(19] T3 A F23] A 4F (http://www.paprika.kr)

[20] =& &% (www.rda.go.kr)

[21] W] 2ro0] B4

i)

E ¥ o)A (www.mitsui.com)

[22] vloheRd 5b3d (www.badatime.com)

[23] ~ulE} Fg o} (https://www.smartfarmkorea.net/)
[24] AAZE AAEA (www.worldometers.info/)

[25] $171t)3) o} (ko.wikipedia.org/wiki/)

[26] 242, “[Tech & BIZ] &% T&& Hojzx & Zolyz, Ho|ZJFAXE AR
9] oF 2% %4~ (biz.chosun.com/site/data/ntml_dir/2019/07/04/2019070400366.html)
[27] A4 {www.kostat.go.kr/)

]
(28] a7tz AFA (www.dic.hankyung.com/apps/economy.view?seq=8777)

[(29] d=AFAE “EAM, ‘EAEE FY F F 2327 oA AL AR

¢http://www.architecturenews.kr/12290)

[30] 3l &F4=4F5 (www.mof.go.kr/index.do)
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