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SUMMARY

I. TITLE

Development of intelligent greenhouse (2 "Year of Syears plan)

Il . THE OBJECTIVES AND IMPORTANCE OF THE STUDY

IT technologies development for agriculture to improve the
competitiveness of agriculture that was alienated during the period of
industrialization
Integratd management service technologies development for plan of
intelligent greenhouse.
Selective light penetration technogies development for plants
growth that considering marketability and ec onomic feasibility.
Build test -bed for intelligent greenhouse, run substantiative
operation and develop the related technologies
Integrated management service standard development for intelligent

greenhouse.

[l . THE CONTENTS AND SCOPE OF THE STUDY

Inte grated service technologies development for intelligent greenhouse.
Requiments analysis for growth management service.
- Requirements analysis of the environment monitoring service for
intelligent greenhouse.

- Requirements analysis of the environment control service for



intelligent greenhouse.

Specification development for growth management service

- Specification development of monitoring service for intelligent
greenhouse.

- Specification development of environmen t control service for
intelligent greenhouse.

The standardization of growth management service

- Analysis the status of domestic and international

standardization

Development of electricity generation using selective penetrated
light for plant growth
Analysis and design of characteristic tunning method of selective
light penetration
- Analysis of penetration variations according to absorbtion layer
thickness
- Analysis of penetration variations according to electrolyte and
dye concentration
- Architecture design  of dye -sensitized solar cellsfor intelligent
greenhouse
Architecture  of selective light penetration module and design of
packaging material and process
- Environment analysis for green house
- Architecture of cell panel for intelligent greenhouse and design
of packaging material and process
- Selection of sealing material and evaluation
Technology standardization of selective light

penetrationelectricity generation



- @Gathering technology data and analysis of current activities

- Design of module/system characteristics measuring system

IV. RESULTS

Analysis of ideal sunlight wavelength and quantity

Development of solar cell dyes for selective light penetration

Package design for selective light penetration

Development of the IT service model for agricult ure

Design of integrated management platform system for intelligent
greenhouse

Development of growth chamber prototype

10
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2011-6-3 —m—30 X30 N719

—8—Low Fe + 30 X 30 N719
—4&—10 X 10 N719 5um
—¥—10 X 10 JJ-7 5um
—4—10 X 10 JJ-7 10um

Time

2-12 N719(5um), JJ- 7(5um), JJ - 7(10um)
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40

A

§ 30 +
©
(&
c
o 20
=
w
c
E 10 4
-
0
30430  LowFeglass 10X10 10x10 10X10
N719 J0X30N719 NT195um JJ-75um  JJ-7 10um
2-13
2-8
30 X 30 [N719] 10X 10 10X 10 10X 10
80 X30[N719]| ~, D | N7196)] [23-76)] [33-7(10)]
( mol ( mol ( mol ( mol ( mol ( mol
(qu) lrnZsl) (qu) /mzs1) (qu) /mzs1) (qu) /rnZSl) (qu) /rnZSl) (qu) lrnZSl)
12.2 | 144 11.2 130 | 882 | 88.1 | 146 | 18.2 | 30.6 | 34.6 | 20.6 24.9
2 9 13 23 28 15 19
5.34 3.32 4.60
N7195um) 15% , JJ-7(5um)  32%
, JJ-7(10um) 22%
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100 + ~ 2.0
——JJ-7(5) Global tilt
90 - JJ-7(10) —J-75) |18
——N719(3) JJ-7¢10) |+ o
80 ——N719(5) J - 16 T
70 T e 14 %
948'{ 80 /e / - 12 g
g 50 g -1.0 é
§ 40 31 Foe 2
£ 30 6.2 199 341 ; , Los o
- 37119219 i,/ 3,
20 1_&//”“ -14.6 9.2 -0.4 :*
18.2 62.3 3
0] 16.9 57.914.8 po.7[ %2 ~
—
300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
2-14
2-9 440nm, 660nm
10 X 10 [N719(5)] 10 X 10[JJd -7(5)] 10 X 10[JJ -7(10)]
out in out in out in
2080 | 270 13% | 2030 | 520 | 26%| 2030 | 367 18%
(umol/m2s)
1020 | 119 12% | 1007 | 263 | 26%| 1003 | 197 20%
(660nm) 29.2 | 12.3 42% | 29.2 | 18.2 | 62%| 29.2 | 16.9 58%
(440nm) 31.2 1.8 6% | 31.2 3.7 12%| 31.2 6.2 20%
660:450 = 1/4 29.2 7.2 25% | 29.2 | 18.2 | 62%| 29.2 | 14.8 51%
2080 | 520 2030 | 1269 2030 | 1035
1020 | 255 1007 | 624 1003 | 511
(%) 5.34 3.32 4.60
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2200 - —a—out

1 ——out
2000 - & out
1800 —v—10 X 10 N719 5um
1 —— 10 X 10 JJ-7 10um
1600 - ——10 X 10 JJ-7 5um
1400 -

Ng 1200 |
= 1000
O 4
£ 800-
2 600
400_' /r—"_f—f\
200 ]
8 10 12 14 16 18
Time
2-15 660nm  440nm
JJ-7(5um)
26% 660nm 440nm 62%
N7195um) 12%,
25%, JJ-7(10um) 19%, 51%



1. JJ-7

N719 ij-7
A
ENB( ) TiO,
surlyn bynel
A
6 11 )
15 ) 07 18
6 8 7 2 4
13
A
1 sun
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2-10

Voc Jsc FF Eff. Area
(Tio2 )LL)y 1) (%) (%) ()
Surlyn N7195 ) 849 8.63 72.0 5.27 0.196
JJ-75 ) 846 7.79 71.9 4,74 0.199
JJ-7(10 ) 829 10.89 72.1 6.50 0.232
Bynel N7195 ) 815 9.18 70.4 5.25 0.195
JJ-75 ) 817 8.29 70.2 4.75 0.231
JJ-7(10 ) 806 11.09 72.7 6.49 0.237
2-11
440nm 660nNm
N719 5 7.3 50.5
5 8.9 53.8
-7 10 3 42.9
80 4
e Al
——B|
70 4 c
60 -
50
40
<
30
20 4
10 4
0-" A T T T
300 400 500 600
A
2-16
6 11 )

N719(5) surlyn _ JJ-7(10) ¢ surlyn
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N719(5)tbynel JJ - 7(5) - bynel _

. Bynel

74
64
5 -
4
3 -
v, MPAL *‘5‘ i
1 o - ﬂ%w
N Wiﬁf\t‘{mw

1 B s ¥
D T T T T T T T T T T T T T 1

06 07 08 09 1 12 13 14 15 18 17 18 19

2-17 6 11
bynel surlyn
4-5%
(6 15 )

, JJ-7
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.
i -
T
[
4
14
g T T T T T T T T T T T T
L] ar [af: os 10 1M 12 13 14 15 16 17 15
2-186 15
6 87 2 )
o
2-194
bynel surlyn
. Bynel 4-5%
N7195um) surlyn
6 19 ;
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16 6 24 JJ-7(5um) bynel
N719 1 JJ-7 3

test

( 2-20)
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Z3tFE(t=3.2~ 4mm)

Air-Gap (~12.0mm)

Z5H/2U8ELR3|(t=3.2 ~ 4mm) / I|
Gap Sealing \ Metal Paste
2-20 4
bagging . ,
85°C
( 2-21)  (
10cm x 10cm sub-module 2

2-21 Vacuum bagging
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vacuum

2-22)









































































































































































































