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ABSTRACT

Recently, the demand for energy efficiency improvement technology through the connection of waste
heat energy and SmartGrid has been increasing. Thus, investments for the cultivation of high value crops
and produce is increasing through research aimed at synthetic technology in real-time utilization of smart
farms and waste heat energy with the concept of using container greenhouses and plant factories. In this
aspect, we have carried out research on a practical application technology that will help farmers to
increase the economic effectiveness of LED based plant factories in terms of energy efficiency. This can
provide opportunities to connect with the large scale automated smart farms in the future. In this study,
we focused on the economic effectiveness of crop cultivation using cooling technology in a container
greenhouse through waste heat energy. Hereafter, in order to further advance the technology of real-time
monitoring/control of the absorption chiller which is used through the container greenhouses and waste
heat energy by using IOT, we would like to propose research on new ideas of agricultural technology
that can maximize the utility of cooling energy by operating a mobile gateway based on Raspberry PI.

- 415 -



ro

ZHHENSS| 2017 EASEEIENG]

.M B

ANdEdaA dux Z2&e o AAAES
FAA7171 S8t WEE ZAEHOIHE AE3tE
AEFF Adel dig ATE 3 AT ol
Y5 8& AeoHE Aggdeozy ddads &
o pHEIER e ZAES Aujstr] g AT 2
AAAN BE4S 53 HHolyY 249 A48l
2HE 233 . dYdAe AEFH FH
9] d=of(ndoor) F T= WHE]A(Vetical) Foll

F27F s AYPEa o1l 53] ICT
(3 %/‘J 713 AAR vHE AEFH FEH
o tha #FAo] Folx e I L&
LEZEWINAE v AEZdE e iELE_%l
?l Plenty Abell 2998& Fx} 3AcH2l A&
Z e AT gFEE "J%—E‘ﬁoi
LEDE AM&3t7] wEel Zﬂ‘“f:‘*}%l\l Hl &5 =
Ao gAo] 3 I A L urke] LED #
HZ 213 AAA A5 %ﬂl% 72 St
2 dAFdAEe olgidt EAE A3y Hste
HEE o83t FF2 We/IE 7HeAA @
e Fogn LED AHEE Haststn Wil
dell ojg ZAEAM g AFE +33 sk
°olE Sl Wity E&S FTHEHA AlEHIA
of o9& Hrigdo N FF HEstE A
g Y/t Fato] gigk =g FYPsHHTH3l

FF AETH =4 SHE I3 AN
F49 F4H gEo ] 2HE 53 &5
ool o] FoIXHA FAlNl A FHE
3 - FEXHE, BG-2HF5H 22 AuEA
AL 97 Mulyt Z718kAl Bk old] whet
7] AuFE)] E dries E83tH
st 7l Aoz WkEate] mE A4
< AEIuA .

. =2 =
LN WL —

1>

B JYHOE AL AWM 9
AAZA AF WY AES AN 5 9
S dzth olB A ABEHE JEA
= AHgo] gstid WrEase W, L,
A9 Aoz =4 + 9
o AEelUY LAUE oled w3l @
EFRolth ABeae HUol webd el
FHE% HFPYSPoltel Yozt
gy ednn gddgRYe dushe
o, olfis WYREEIE £ Bel} #
7] WEolt. o7l BAEL

o A7lel AL Bgstel WHE wFo
24 Aze Fuel BYs1ee] 485 s
Aol sl A7E F stk

[o ot

|

% a83 COE

- =®E =
> M or
o oJg s o= g
| =

| ]
B 0%
0

1
T HEFE &FH HEol dig FEdY Ay
H7F 3es W (385%) = AAsta 3
o w2 AFelAs d7)7E obd Hdol 9
/e FYFoEN FYE EFI A
7kl e ol 8% W/ /dwem s FES
/s skl AmgEe] F4E wole

Farrn EMS loT

A ‘wv |L|-:.|umau| !!‘ B |

it T LI
wi-iv0 ’ mom| B3

HEYE =
= (WE 6 20y sigojg

jcor B4 EY corcasops |
429

a9 2 ALEE dF3HS 9% EMS &
= E[6]

a9 2& #HEs E83t7] f3ke ujdglol

S EYYER olFsteE ga] Alz="Hoel o
3 FAZoT. FdgEe] & GAFEL S ol
43t U&Fe E€& dAYNA F5FOEH
7§Xi]7§.2§ HEdES &8 + vk ol GAA
7+, T, 93] dF HRE AN
o= UQEF’/‘O}‘_ EMS(el| A A #E] A 228} A
Aste] &8 & ATk

- 416 -



ZiHlo|H 240l T &8 % 10T 7[8te] AQtE & o7 J1&

V. ZiE0|d 24 AAR F2E/EF 5} 7] Ssted ZEke-= Jhde] Aor1E 2835

Al=2i0|H of skl 7]Ee] ARlzeh A2 & =4t

: Ao71E AHEE A9 ke 2&/frEAlA et

dsHoEM 27] FA Hlgo] =mopAAl Hn.

ol#g ZAE sAstr] #stol Avhe] hz=wl

2 jrol l‘ﬂ}«l APIESCIE &8st =5, &
#, = ZYHH st

1% 55— ghzlg] dholo] i Aol

rllﬁb
Olﬂ
ml

RASBERRY PI 3 MODELE  Hardware Specification
SC BCM2837

(U CQuad Cortex A3
@1.26H

nstrction~~ ARE-A
St

QU dO0WHz Video

+ Core IV

16 SORA

Stoage  Mieo-SD

Hhemet  10/100

A oA AR aEAER B

317] 98t Widw Rate] dig AlEE oIS Ve HOMI Come
FAsaTt B =0 HAHE W, L5, ﬂ | E—

FEE A8 sty Al%aﬂova Ao} A W
A xﬂuﬂ Z7A4L v sLoizyq 3k & Ol g% A (B

| ,7,\ r\\

T" Touch Screen for Debugging

a9 5. g=ulg sto] FA[7]

_-::._“'\-'¥'.- ‘_- .. I . V . 7E4 %
ICT 7luke] 2884 Ados Adely &4
2 olg@ 2ntE Fo| & F FUATY 1
5 Aol Hio] oUA TE P /& A
Astel FA% Aol izt g NG
~~~~~~~~~~~~~ ~ B8d UA g Adel WE 71&e =95
of el BANAE FoluA B AT 3
STk ol BRI/ EH e A 2
= A 2de A4ew duw A& AT HA

deoz dyaxst dEaxs U res

Z&ot dAstE A5 AdeE & F ICT 7]

a9 4 HEoly 4] W/d Rat Hke] EMS Al2=®l3} AA|Eo] =) J?{r% Akgle
AlEdold ZIH3] AAE A 7| s},

a9 4= A"l 244 Q=2 = 9
Uz &g A3 fdste I3y M dE
AXEAE o] &3l € /A E?ﬂ%— Al
EFolAdgt Aottt oyl mE ¢ I [1] 7k,
8 YA FL g=ste 7= HAHHE ol &
g W Azl AAGE Hnd ¢ Q3
=3 & 3 oigEe el 249 oA

I
ot

=

https:/ /www.theguardian.com/environment/20
16/aug/14/world-largest-vertical-farm-newark-g
reen-revolution, Aug 14, 2016

BARE d52 = 3 2] AgFunder 7,

?Ok _?1_ IoCd i—LHL 5 = U} E W3t ols :g %Xﬂ £l https:/ /agfundernews.com/breaking-plenty-raise
B 2 ATIASEAS x FE A }z] 1 s-200m-series-b-largest-ever-agtech-investment.ht
oz RmUHHIY HAH &9 AL o=3

ml2011, Jul 19, 2017

- 417 -



S

TYHELISIE| 2017 FAS

ro

[3] Polysun, Polysun Ar&=} w4,

[4] Greenhouse Gardener’s Companion:
Growing Food and Flowers in Your
Greenhouse, 72P

[5] lZ=2Y 2= A5 R, 2016

[6] deMiE ©] &3 HE & T, 2015,
AHZEZ AN 28

[7] #1719 =4, ef=wl] dol,
https:/ /ko.wikipedia.org/wiki/ % EB%9D %BC%E
C%A6%88%EB%B2%A0%EB%A6%AC_%ED%8C

%8C%EC%9D % B4

- 418 -



