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SUMMARY
(FEL 8 %F)

. Subject

Development of harvesting, storage and distribution with roots on hydroponics lettuce

. Purpose and Necessities of Research and Development

O Decreasing the output of Eco—{friendly agricultural products, whereas increasing the domestic
and foreign market size of Eco—friendly agricultural products
O Rise of a variety of problems such as marketability reduction and supply system in the process

of storage-distribution

. Contents and Scope of Research and Development

Forming mass production system of eco—friendly lettuce
Stabilizing price through year—round production of eco—friendly lettuce

Reducing damage rate in the process of distribution

ONONONO.

Identifying storage conditions after harvesting and in the process of distribution

. Results of Research and Development

O Forming year—round production system by developing crop production methods during Summer
season in a hybrid plant factory using an natural light source

O Establishing optimum conditions at growth stages and conditions necessary to improve the
output of production

O Establishing conditions of storage, distribution, and sales of lettuces with roots which are alive

. Research Performance and Plan of Application (If necessary, the title is amendable)

O Extending ‘Use—by—date’of fresh vegetables and diversifying marketing channels
O Feasibly providing fresh vegetables at home
O Active consulting by farmers in order to produce and distribute vegetables which are alive
O Apply and extending production and distribution to other leaf vegetables
O Exporting completed plants to far western area through study of greenhouse cooling technology
hereafter
— Coating material technology for blocking IR and technology to maximize combined effect of

both underground air heat and FOG SYSTEM

O Using the production distribution ways of vegetables which are alive as basic resources
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13 3-3. Changes in appearence of lettuce under LED condition.
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HEFe A4S o) &83 AdH AEsZolA 7o EAF 59 AIES AS
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O mlolag UYrHES TAFFOZ &
Aol aE g ARE BAIENN+ QLN OE THE 47 Soum oldte] FEE
TPY E2A V¥ B4 5 2] @ g5e] 2304 295E 54 A
— ol R U ES e HAYY: gLy, 20, dRHAY, 1543, AZEY
(R&AR+gge) oz B4 Sy, TANTIE BHol tapy Beshetd Sao] gopa
At
— W FgFel PAVIZE AN A FAAuT A B FrE F¢ FHE I A3E
/AR S 2R (28 3-8, Park and Kurata, 2009)

5000
— Almigm |3
D 47| ZXE| 4T
G 4000 — Bu}]ivizx{z: 55
=< — EURTIER
o
E
< 3000
5
3}
S
o 2000
L
[\
=
Z 1000
0

Harvest 6/13 6/19 8/12 107
Sunny letuce Minilettuce Saradana Mini lettuce

I 3-8, FAAH FFe vAVIE XHEF  aHUZ 3-4. AFHD YE FF9) vATE FAA
() =27 (3 AS Aol i ol ok o] Abe] FAAe FF
(J.S. Park and K. Kurata. 2009). Hla(F / N7V EFENTTEEN:, 2006).

— "rola Ry Eo] ¢AHE 3 3 =FA HUF (O] 4 Jazx @99 &2 A
Hol A= o] zetFo] BPZ 9 229 BEE FEAA T/RASRE Ao et A4
H ASH|S) ratio &t (Park et al., 2009)

- SFE FF T ©E FAFY 3= Y (AR Softkli, NTS, 2006)

- HolAZYURHE BHY HUH EXNO=E wjgdLe] (+)o]2E9 F4E AUz F
ZEAI71AL (=)ol 29l AAte] A4 F45 JAAA 1FFD f = (MARIED &HEI, NTS,
2006)

- | ARUYEHES o] &% AFFE AE FIF AR
TWHAME BE A7 HA F& EokEA FF B
g weto] AAE Ho Aol Aot

- 4 B dFMAME EE duld 28R LxA0], AEo s, AA BRI JUE

A3 FFAHEN) T 198 F7F 2 g4 PAE HAE Tolgr] 9% HAES

L2 UxHE $AVE EHAZEE 4A 7T Yol ASAHAHS AT

AEEAEL 71& vojlaEwERYg g4 Ze Uk WEAlo]l= WA 7)ot

A AL FFAG 71&L o}y
e AAAA A7 Agss

o lo
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71= EMAl " Mol ZFEE
B . — — EE 91
1. E{% L BEMLS CIETR

2. BELL AYTIR

E
i@ 3. 0l OiLAXI S

TP t

- XIS e RXI(72A12H
- B7I2 B27lE

bW =

ﬁl-Eé!% o000 0DO BG EXY

< 0000000 Al =

1 sesesssusa

i O O w2 o000 ese B+lin
W07 IZWE7] | | 0l0]IZ HEUAT| || i slEe)|

[ ¥ 3-9. 27 48 A& B

dA7)e) EdhRE |

* AYPEA L 271 AAHE JETH A2H
#3245 87 210umol, pH 6.0+0.5, EC 1.5+0.05 mS:em "% 22+1C,
&% 65+5%, 42 20.5+0.5%4
|ESLY T D Y E £&244 55 20ppm, THIYLENALETE
FE R AFAF: FF ofnl, E22AL/ AFA F 1743 A5

* EREAL AS A9A (FFg)

A+ | 2&F(em) | E=(cm) &= 23 (cm) | AAZF=(g)
U=y E 19.1 24.9 15.4 24.9 78.1
2 A 5.2 215 12.2 30.79 57.8

[ 2§ 3-10. E22AL A& 43 27 ]
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* FF A¥94% (Fag)

g+ X AqZ =% AAZE(XTEXLT})
[BARSSIEZ 17.5 33.3 19 137.8
3] g 5.1 106.0

[ 2" 3-11. E22A A% 49 45 ]

YA A¥E% Y 3-103 3-11% o] AAFol oF 30%71% FHH ¥
AAHI T TFe 371 AT-E 5 B2 Ao YJRecipe T4 B BT

2k std7] e FAAY 24UR 2@ FUHR A2 A At

A7l A%, B B ALY YAAEHAAL 3-10071F T5E ¥ ohe} g
FEAE AART T HEBTA o B NG Tk mAA, SAAE ST 4
AY obiE YATFVE EHS AL 3AAY fERT £L Ao 22 U 53, B
ARAIIY 8990 AH A% 2HRW 24F0z ool Aoz wHar

MEI|ME (4Kg¥tAT) =y (M8, 2K g8 AL |

(- 201201 82 BINNA : 20,893 | [ - 201201 @8 BINA - 15,854
- 20139 15 BFHA  : 19.306

» O
(Bt : &) (Eg] - &)
50,600 50.000 | | [[| 45000 15,000
45,000 45.000 40,000 40,000
46,600 40,000 35.000 35,000
35,000 35,000 30.000 40,000
30.000 30.000 25,000 25.000
25,0010 24,000
O 40 20.000 20,000
20.000 20,000 N .
15.900 15,000 15:000 5.000
10.000 10.000 10.000 10,000
LRSI 1T
0 9 0 0
or 62 05 04 05 08 07 08 09 1D 11 12 01 02 03 04 G» C8 07 08 09 10 11 12
" N T R e
=1 X} TX E4 SSTRE
&M lﬂMeia M AN B
\ 2 J

[ 2ej= 3-5. 43 2 2] 99 =u7td Zo] |
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Ty, T Y] B FF, $97 5 IAAYA AL HEe A5Hee nEI|

Ao NALdNER2E A$ oFT AL AEAFALT T2 IF 43

54 70%0189] BFAUIAT} &4 Y2 YAE T BAlgo] dPog 28]

AR A7) 4L FAE e A4 Bk Y WHAEE R0 §

Fgo] AR FAL FUY ALLVERE o] BAE fAs | S °1

Aotk B ATANE IT71&S FEsto] 1 gk 58] B o
T = 3-63 go] B RFL ZA A H(UV)L, 7hABA, A A (IR)e] ek 99%o] o]t

ol & spgo] dm £3] GHolBnE s HYMo] 50%014& AL Y1 A BT

Ae}ado] 47%H o]},

-.J;;r”lo

ENYHE XYY, I FY, MM FSITINZE 7. BHYH 2l R,
Mo R old] A(M)E 24X,

AW Wi my)

Uv-¢ . 100~ /80m
UV 2804 3nnm _] uv

UV_A 1 320~280rm

|
|
100 =
vi Y= (UM |
100 - Noo R TBD~-250%nm i s OHOMY WEHTAREG

el FarR ZH0T~H0.000rm

"

o] 3 AEAG AN JTL PNE FFFAL 300 ~ 78095 FABAH
A AUVIYR Joltt. 50%014E AAse HAM(RIFde 217 JF= % dAD
frE dAez AEAS E0E ¥ FA get

g (nm) agaa

>

1400~1000

Aol Aol Chef SEot 8L gla
Ago| SUS NF B1tE S0 AYle
SOLR{A|(730), B84 2182l Af (670)
XA BE2 58 HTH(655) LOEI I o HIE 20FE 4(660)
My Ho 225l &8, HEYR580-650)
w2 M0 ofpt AR =4, Ol F Foj4ss)

7 |z
I

,
YR80l F0j430) FE2 FBol 2H@0), HFRE
o2 480l 948 TU the 8. Moo %mﬂ 23 %8 85 g0l

Aol

Wo frio {rE | mot |r |mt (Jhu (.2 |nfo | mio

1z |52 (ne

[ =% 3-2. U ZE vA= &7 ]
ofzf Yz 3-73 Zo] Fgo Bag AR Aol 2AWE YA I EAQ
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Hojde HEANN ALY $¢ dohE Wge) Rl Awroldle 74T Aol

F4 HEA
100 _
" UV/visible I|ght'ﬁ_'T Infrared light ]
| ]
80 K Solar e :
Pl | il ) Spectum ﬂ 4 IR light reflective film
Q , :
®
2 60 Haze value of the
g l light reflective layer:
@ 40 R 0.3%
© N U (highly transparent)
(4 ey
L‘ ™

20

; |
oy e
| 1 |l g&': 1 \
900 1100 1300 1500 1700 1900
Bandwidth (nm)

[ 28z 3-7 IR ¢ AEA A= ]

SARFE FAAIII AT = 71EL AR ARk A E olu] 1980 T RE
2&8tE T gty oz xolu gl 71&olt.

AEGEE £017] Y3 Low—E §.8]8 A1-&3t} Low—F #8 & BAL2 (Emissivity)o] @&
FO8 AR, 29 Bol AEY F& 9% TRUE Hel, TPAL FASHE B0
RS FARA RS F4= / Adale] 93 9 £4S dHFo g dolr:
ZIsA el E, % = FE (Transparent Conductive Coating, TCC)2] dZFo|c}t

Low—E i%“lkfj Glass / dielectric / silver / dielectric®] 7% & 7123 Y& Ao
drtHoltt Low—E %59 R EL dielectric layer Alolo] 9|3 silver layero] 2]&]A
TEE™ 1 Silvere] o w}g} Single Low—E, Double Low—E, Triple Low—E #tz % 3lc}h

%27] Low—Ef2] (Single Low—E)¢] 7§'d& g %%(200~2000nm) g uje] ERL S ol
H2)d(750,578] 2,000~1mm) FHe9 FFL& vxA7E FE Tt =, BIIe Hu= wo}
E0l3, Ao EdoE HAse A(HYEE F58 T A FHE F, i 7)o A
TAstE E, MY FoA ZAZlE 4 F)L A, Agd JtFo] AEE U
—t% }E AA A AFolAaY, HZde 7HAFA o] 9L B F AT E S

E 3t AFES MH3te Aol FAold.

°1 ?ﬂf& Low—E®2|¢] 714 m'g 152kdo]yd 1 ©@rle} Ffol e ¢ 5~6% A =T AE
AL AT 710l & Y, 292 T EFYIZINEL AEFYRE 70%0)44S
ALl Yok FUE HZE FPAURAEEA EAZ HA Fa0t B3 UE FA

=3, 7h 2t IREE 7} Eoi7kz LCD Backlight$o] 342 controldts sheetr} So] 7=
T AAAFAE 1 Abgo] dytol] ol tt.

)l\‘

_34_



olg g 7l&g TYE FE2AHEA Y F&Itd dvldx Fag A9l controlo]
Pedl Aok ady, 2AE RAR J8A7} GaEn Bese s1gold

FF AL FEASO] Y45 Fhe Y RIS A=2ANH 2FHE Spec.3
72 L oty ¥ 3-337 o] Hosp Eu)

o g = Spec. Hl 1
LA ZE HE0(8H(780nm)0I 6 ZEDE 88%1

1o QI (780nmOl &) XHIE 80%1

= LK = A 22 s¢
OO (m &) 403
Surface roughness (hydrophobic)—contact angle | 30%

2CHH | AtEtE 85%1
BHORSOF (m &) 4 52t
Fim A Mg &8 & 250 2 XHE 16 S
LI (AT, ZE0E 5) 74

3EtH | Surface roughness & AtEHE 24 sY
Filmel SH/ = 0.05~0.2mm/1.5m
THOHCEOF (M) 20t

[ % 3-3. R A2ABA9 G784 99 ]

2 a7M= A7 R g5 7bsde Bzt g
HQA gAgHe] vialere 2 silver2 FAA|7|=d] o] 2] layery} BE&4E L&
Ao d AFFGE A F ok B EFY EAEAYAE 3~50ume] W $ B
AuatAol 7] WEo| Low—efae AS BAL dUAE AEAWNE 7157 Y] FeAe A
d 9S8 WARAIZ] 7] w&o)] AgHtulo] 2~3 layer®2 FAETH 18U, 248 JAEE [RY
80% 991 780~2000nmTFATF WIAAI YW H 3 EAlH U= 922 wasof slua ik
FHAAIE @t = F4e] F/EE FFE W Ag thickness ¢} layerd& £o]1, total
layer$8 Zol& o] 71 a3 AAzdolth

weka, B AA e ol ¥ 3—4 ¢ 72ro] Ag coating 1 layers} & 6layersto 2
TAHNeH, RAGHEAZ} AR A frfedddn o 15%5FEd mg 47hed
A= BrtgAe] 7t A RAoE Hth

330
=
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A AARe R 1,23 FAHIAHS FPsIRoY wEY v ARE A o)

dJL A PVDANE W5 $33de o Aude7t £4 9ol Ag thickness
uniformity7} wj-¢- %314 Uky, FA7F 22nmE g2 AAQH Bok 24 o]4F vbgth #ol
olyg} Si02¢9} Ti02¢] F7| uniformitys o)-$¢ BF3}A vhgich.

Agitets A4 AZ AMule Sputter, ILDF 43 771 . adol® FHo] o}lyy]
qEo EAZo] 23R @A Z& Aoyt

[ 3-8. 2= MAL g 12 FHFY IR A 23945 ]

A= 1-processz o] & & glo] FAHHEL L/ AT &FF 3¢A FilmaA2 IRt
JEAL A2 Al obef) 2P o] 1-process7t 7Hs8a Throughputo] wj$- H& A7}
Aol FHGFE HE g Rl

PR ST ST Y S

1 Unwinder Chamber

2 Prelreatment Chamber Vacuum pumped by:

3 Intermediate Chamber 3 Roots pumps

4 Sputter Compartment 3 Oel diffusion pumps

5 Marking Chamber Turbomalecular pumps
6 Rewinder Chamber

Unwind Module  Process Module 1 Process Module 2 Rewind Module

[ 298 3—-12. IRAIY HE ARAHH AE=E |
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Ext W4 dobg Xz
Lot E7hs BT RE Y4

29 3-14. 29A9] 294 FARCIN FFEA Fobol AAE T

Heto SR obd FTEF LURE ASUAse] wHE W ol ANHos FHUS
UL B0 Foe) 380l Fold wohe} Y A4L ANFoT 24 sssAch ¥
FF Y= ABEG O £ el WE FA 2B FT & YA A

29 3-15. dFuE T
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Hojol BAUE ANST 1 Yol 2R 23 LU 597} RolH SR
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