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{ SUMMARY >

| ZEWE | D-02

1. Establishment of a new type of private Contract Manufacturing Organization

(CMO) to support urban agriculture-related small and medium enterpries (SMEs)

Purpose&
Contents 2. Establishment of the pro-supporting system of plant culture system to
activate the urban agriculture and operation of CMO hub center
1. Establishment of a supporting system (CMO) for production of Entry-level
plant culture system in Urban agriculture

= Establishment of one plant factory and one greenhouse

= (Construction of wvarious hydrophonic cultivation facilities: four
Nutrient Film Technnique (NFT) systems, two areophonic systems, two Deep
Water Culture (DWC) systems, one height adjustable DCW, one DCW / NFT
convergence-type cuture system, one light source control type-NFT, two
seedling grower, etc.

» Analysis instruments construction: two UV / Vis spectrophotometers,
two clean benches (sterile room), one sterilizer, one liquid
chromatography, one cation-ion chromotography, one anion—ion
chromotography,two gas chromatography (FID & FPD), one electric

Results conductivity

= (Construction of prototype production infrastructure using 3D printer:
ten 3D printers
= (Construction of prototype production infrastructure using 3D printer:

= Optimum light qualntity testing device: 1 set

2. Selection of urban agriculture plants and support of plant cultivation

technology
» Herbal (5 kinds): Sweet Basil, Peppermint, Parsley, Organo, thyme

» Leafy vegitables (10 species): Kale, Chinese cabbage, Asian Mustard,
Cheonggye Cheese, Romaine, Anne Dive Cure, Red Capital, Butterhead

Letters, Vitamins, Treviso etc.

3. Development of small-scale plants cultivation system reflecting demand for
SMEs




= Developed 5 kinds of low-priced household plant cultivation module

design.

= Developed four kinds of prototype module: Registration of design patent

. ICT-based control system of plant cultivation facility

= Optimization of wireless infrastructure for cultivation environment
control

= Development of an ICT-based monitoring and control system using
various platforms such as aduino, communication shield, and sensor.

Establishment and operation of CMO Hub Center for urban agriculture

promotion

= Composition and operation of contracted production partnership for
CMO

= (QOperation of technical support team

= Policy consulting activities related to urban agriculture

= (Operation of public relations and education support team

= Presenting a business model that utilizes the facilities of CMO hub

center

Expected
Contribution

Utilizing CMO facility in various fields such as fields such as (1)
Life science and culture education, (2) Training urban agriculture
experts, (3) utilization of facilities and equipment of CMO hub
center, (4) utilization of production infrastructure, (5) IoT related
business, (6) Development and design of plant grower, etc.,

Utilizing the CMO facility as a test-bed for wurban farmers and
pre-founders, contributing to the fostering of urban agro-related
industries

Develop and operate various CMO wutilization programs for the
underprivileged, students, and local residents

Development of IoT-based cultivation technology centered on

functional plants and high-value-added plants

Keywords

agriculture ted g system

urban o company—orien |plant—cultivatin
distribution, hub center
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7h. #4717 &5

O #EAuet ddE 24 A|2"]S A Ystr] st AFzle] HAgsta e w4717
55 o] &3 FAANAHES FEEAY. 53 B4 7171 UV/Vis spectrophotometer
27], Clean bench 2 7| (F4), HE1t7] 17], LC 17], %ol IC 17], &°]= IC 17],

GC-FID 17], GC-FPD 17], EC 1 7] Zo|t}.

17154 219 321 - ¥ 3259 A3kt
(2) E&7|

(i,
M
4%

N

O %

a8l 322 UV/Vis spectrophotometer
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(1)GC-FID

(2)GC-FPD

13 326. Liquid chromatography.
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Electro conductivity (EC) meter.

2l 327

a

Ny

°ol&

AZvEIYIE

=

o]

—_
fite)

=
iz

el

iz

)

o

i)

-

o
TR

0

=3
0

50
o)
N
o

A3}l &g 7}

ol 4

3|

_76_



(1) 3D =¥ 7|AA4

4BAW S AAE AL

AHA AH ¢ CMO Hub AH7l 3&5°

7% 3.2.10. FDM 2] 3DZdH
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(2) 3D ZHY 7|22 B2 ARk

¥ 3.2.1 3DEZHE 7|AA g2E

£ way 2 A A9 e
3D Laser Printer Glowforge Pro with Air Filter 1
Cutting Plotter CE6000-120 1
DLP 3D Printer Cubicon Lux 4
FDM 3D Printer Cubicon single plus (3DP-310F) 4

¥ 3.2.2. 3D Laser Printer A% 29

REd
Maximum material depth: 18" (455 mm) for Basic; unlimited for Pro
Maximum material width: 20 (515 mm)

4 Cutting area: 115”7 (290 mm) deep and 20" (515 mm) wide

K Maximum material height: 27 (50mm)

Maximum material height with tray: 05" (13mm)
Maximum Cut & Engrave height: 0.5” (13mm)
Trace mode scans material with a drawing on it, then cuts and

ey engraves over the top
Compatible with JPG, PNG, SVG, PDF, and other file formats
Drag-and-drop with live preview to position designs on the material
Catalog of premium, customizable, ready-to-print designs
Maximum material depth: 18" (455 mm) for Basic; unlimited for Pro
Maximum material width: 20 (515 mm)

ey Cutting area: 115”7 (290 mm) deep and 207 (515 mm) wide
Maximum material height: 2" (50mm)
Maximum material height with tray: 05" (13mm)
Maximum Cut & Engrave height: 0.5” (13mm)
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¥ 3.2.3. 3D Cutting Plotter A% 23

)

1,541 x 736 x 1,250mm

o,
dpx
k

1000mm/s

A

Z
i)

>

RS-232C, USB2.0 (Full Speed)

¥ 3.2.4. DLP 3D Printer A% 29

310 x 485 x 460 mm (W x D x H)

[k =

(]

b
:(lg

CubicreatorLLP

[K

|2

o,

Digital Light Processing
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¥ 3.2.5. FDM 3D Printer A% 22

554 x 579 x 524 mm (W x D x H)

Cubicreator v3.0 (for Windows)

FFF- Fused Filament Fabrication
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18 3.3.2 o}Fo]x Bluetooth Shield

Shield

¥ 3.3.1 o}Fo]lx Wi-Fi

1

¥ 3.3.4 o}Fo]lx Zigbee Shield

1

a9 3.3.3 o}Fo]x RFID Shield
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865.6 867.6MHz

doly Aess HMbps
54Mbps 24Mbps 212Kbps
(Mbps) SAMbps
AU 9] 35m
HEAE (m) 4919 120m 10M™100m 3.5710m
20dBm
&% (dBm) 20dBm 20dBm 31.5dBm
16dBm
802.11 b LFID
I oA E3) 802.11 ¢ EF5240 HFID
802.11 a UHFID

% 3.3.7




0 1ad= 43 Ayge

A WEE T

L PR ———

T HUEY HEEEA S = intemet
fojuto] o 9
H | DB A2
A ‘ ARIE MY ‘
|- N ..
Ef'! arxl g4 B E
s O
M4 DB B4 DB R0 7YX Data

% 339 1AdE AEFE A8 AluE e

O 1A Edd = 2555 F467] 98 Clof 7ike] opffol ZRafs o] &3 2dS
b 5 ofFolk stglo] FAo] =S AYskL Wi-Fi 283 25% RES ofFol
ol AR & FALE S, Wi-FiE ol8eby] wie] ArtEZeR Wi-Fig A¥E
A2 F F4 245 gAolE Aoz 1Y) 8 okl Zzadd HTMLS Z=E
o] sdskolal, s el At ofgeh 2t

WiFi E42
e s

finelude <SP h> M

Finoluds <WiFy h>

Al E Ao
SHE 27|%st
EE!

chisnt. pront ("tenparaturs "R/_

shienk.printin{t}

conat. int SHTSOK =:2 o brant. print In "¢br>")
jonat it SHTDAT = 3: J
at [l 4 .

obient print (homidity

whar asid]] = "CEP-COROR": WiFLBSID &
shar pass{] = "12001207% WiF t:lﬂ.w;. -

it sfabus = WL IDLE STATUS.

\F B ver drver(80)

sopat byte SHT MessursTemperature = BO0011 elient_orint in(h) LS 14

sanal byte SHT MeasureHumidity = BOOIO1 ¥ :

cnat byts SHT ReadStatusfegintor = BODIIY elient. proat In{ "<br>")

conat byts SHIWr teStatusfegistor = BUO1I0 elisnl. pront { “cprogresy m =100 value=*)
cnat te SHT_Sof tRsmst = B11110:

elient, proatin("")

1% 3.3.10 Clo] 7]uk opffolle s=
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332 A%#E AT F= & 254 75 7a

[0 HA Wi-Fi 23F%F A% 2 714

s e AE/AZN

IEEE 802.11ac

I IEEE 802.11e , ,
\ y I — iPTIME A604/ipTIME
| aﬂ"aa ’
4 [EEE 802.11n

Wi-Fi &57]

O Wi-Fi ACHH ez 2apd= FA] HAIR qFAolH 24G L= 5G e+ o]&3te] Hlo

e d5d 5 sk

0249 £4 Auge

Arduino

%\. Sensor

Hydreponic
Machine

a9 3.3.15 584 EUEE 9 AoE AF T4 AA AldE e




O 9 TgelAe] ofrolwst 4% AMEo] ABFFel wHOE Adse] glod P
Routers &3f vlo|EHlol=z SA HolEHE HUoE AA ARE A7sta, et
A BUHZ & § JEF HolHE HulA "k =3 Bk 8] 93] IP Router
& B vk opol ol OWOff Hol 7Hed Ulsh ol A7 jQuary % 72
s o8 golBHgE o8&, Aup Arel SHH FRE 27ste] HolH
Hol~Z dlo]E H dlolEHE RYE o] 713t do|xz Aasdit}h oty 19 27
= 747k A7 E mUE o] 45e Holxe} gz mde HolAE Yehfa 9
o,

NEZY ATE BUEY °
2= &= pH EC
20 1A 13
2024 {.4¢
KETRREY 1:33
o 044 1.330
2 OSA|
L OTAl
=R
2 054
2 1p4
= -
= be 26 .44 ! 1-380
2 134 83T 448 08 1
Z 144 2558 148 (Bl
3 154 2518 18 i 1350
o 164 2454 krd 70 1.320
015 DSE 122174 .5 41,7 &0 1

19 3.3.16 A7 EUE®E A=
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EC(mS/cm) 0| &

l"-liill'gﬂ‘"l .__."'it".‘
&

a7 3.3.19 22 EC RYEH A2

O w3k o}y 28e g2 Jo] golEE 23|57 93 Aador gEe A7

FA .

Ot

20151208 | z3 ‘ _

@ December 2015 0 ‘

Su Mo Tu We Th Fr Sa

0
&l 7| 8 o 30 11| 22
13 14 15 16 17 18 19
20 21/ 22| 23] 24 25 26
27/ 28 29| 30 31

19 3.3.20 YR 23] 75 g

O LED ¥ 2% 2do| 7158 2402 Alojaly] sl $1e AAuel 4] On/Off =
Al = HolEHo]~2 On/Offe] FEiE dlo|gHo]~x HHo|Este] AHE WA
Aegkel webd ofFoluwst AlolE S Bk wd Alo] 5ol A s

1
o FFAE WAAIL AASokes] W] ofFolwste] AW MES HRsHe] B

S & o obFolwe} MWL MR AXFHA HW F2o] o] FojFith ofF 1L
On/Off A||7} 715k #o|AE vehda glh
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ON/OFF Control

T BTN TR

) oF ol 0 0

Monitoring Page Monitaring Page araph Page

L

=3

19 3.3.21 On/Off Ao} A7)

O pHO TAHTEE
oAU 24 F E A~
Folwo A 4 dolHE wol £ w}a} Hzs %X—W?ll 1 dlelHE AARES

= LCDspdol &2l 7hsstr) 3 ECE sdstA &

]| 7Fsstth obefl 1”& ool
w9} pHAIA 2 o] 83te] M2 pHFEE 2% Aol 7} # A2ge ehla 9

¥ 3.3.22 ofFolx W P, pHAIA, LCD1602A A% 74 %=

g

_90_



REEE

fo] zko] A A 7ol A A=

5]

&

|

(o}

el
TH

<]

‘vaO

al
T

=
ofr

A e we

ojp

v}
=

AE H A

1
=

U.‘

O 3xd= < 719 Ayl

bol obe 1

3

A

[OJ=%
a =

-_————— o — ——— o — — ——

Mobile

T

||||||||||||||||||||

by oq
n)
=l
IOO
S uk
nl—l
RS
O
T
5
BaisiasZaiakass it
0
Kr

| HloE
s

i

AH{(DB)

21
=

b

Mo
ofu

<l

< HOo|E HH0lE

=5

]

R o P N P

izl

ok ok

pH
EC

O s i e e e et e s e s i e i

[
—_—

[©)
-

H7IE ATE Ak

=

1% 3.3.23 Q=R

Nr

ol
w
o
o

al]

i

T
olJ

Q.

A ¥ a1, PC H+= Mobileol Al H|o]E]

S

fH ol E

3o DBZ HlolHE

A= A

_91_



A A A= DB do]HES 233 thA] PC == Mobile® H|o]E S A|7}3}5}<]
T2 =59t} oy e B AFte] AFEHWE AA W FEg)o]

td
i
o
oY,
ik
+
0,

%333 BUHY Axw 75 9@ sheddel it4

A A&/ A ZA

lM

axEgolst AAYES EEI o188
S QEs AAY ST

4742 Arduino Uno R3/Arduino
nfo] A2 AEEZ (ATmega328P)

obfFol REVF Wi-Fiol 348 & =5

APHES e EAF Arduino Wireless Proto
802.11b/g networks Shield/Arduino
Wi-Fi Shield
== 54 W9 1 40T to 123.8T
o . .
s ilié :;;E: .O;;Oi ClOO% SHT-71/Sensirion

HE A8 1 £3.5%

Analog pH Meter Pro

o /DFROBOT
pH 24 : +0.1pH
B AVNAEEALS 545 BFE Analog Electrical
EC =499 : 1mS/cm to 20mS/cm Conductivity Meter
EC 2a% : £10% /DFROBOT

O ool Wi-Fi Shield?} A%H FH= Fadg2lo] 7heatm - dY 5VTI2V Aol
2 TEAE F 9o, o 7] AAME opFolx Aote] A8kt ZUE
gat7] & dolgHlo]lx AWE FEatal, Col 7whe] ©E s ofFoln 2K

w2t A ol gael




O ofel 9 AukAH el Az, A3 Ewa% 2 ACIE da Ared]
o} Apuke] Alube] @9} 1o] W ARAlale] dis) Awsla ok
Arduino I Socket
Temperature and
Humidity, pH, EC, Controller DB
LED, Cooling fan
DTO
Web Server DAO
JSON
19 3.3.24 t=Rol= ) gk AZE o] zul HA A2 g =
O obfolmst A} 7k 2AFA o] o] FolAw M2 24 dolel doleuo] 2z %

A8l DAO(Data Access Ob]ect) AEsta ©rA] DTO(Data Transfer Object)® ]
HE gEste] gAMHE Bl & AW E ]Z S & JSON(JavaScript Object Notation)
AADA S Sl RYUHT 7hegt JSPE ddetA dok B3 o] Had uf i
o4 DAOE Z=d v DTOZ % volgE gdste] A7t dd w2 59
MVC(Model-View-Controller) 38 < 3}u<l Controller7} UL AFE-A}F Ao 3-Faf
il glolE 55& Alolate] On/Off BH& F4lst 2A7s Fal WE e 545 obFol
oA 4=3sHAl ") ol Zdel DTOS DAO F#l~Es 8o A&3
BUEE 3 AE A8 servlets ©o]-&sto] JSPAlA 8% W dHlo]E{Hlo] 2 Select,
Insert, Update, 2AAMAE, Ao} & FPste A4S FhT 5 J=F vk vl

H 29 DAOE HolH & 40w d7] 9 Fef~ov, DTOE HolE7t 23




d AAE & Axgor Hdste

DTO¢| & HolHE ’\HFHE %l

R EL EP

(Java Script)oll A dlo]g] &<l W 7}F-3lo] servietl &

o} g_z%oﬂ gk= ix]% _/’,:fsg ,§4
Fdst7] A= AP
om JSON2 ©3] HoHE X

=
obe] e

!
Qe 4o
1

=
=

o}
JSON9] /Mdx=S vehfa 9ith

Y22 DAOA HE dHolHE 7Hie=
g3k, Aol Y-S o] &sk= JSPE HTMLU
Aoz fEHAE HAE st dofolH serviet>

ﬁ%-ﬂﬂﬂgﬂﬂﬂéﬂﬂ Agsre Tzl
s ZefoldEe] AUL olgek AuAAYE

2743t servilet HolHE ¥

WS JSPE Adsit) gk HUHEY Al 2~Fle T

AnE wddforstr] el JSON& ©]-8-313i
AAG W ddate] AREsy] 919 mTtolth

Object
String —@— Value @—-I
R\
L/
Array
Value @—I
)
<&
19 3.3.25 dlo]g w3kdo] JSON M=

O JSONObject= Hls=AM 8t 725 7

2ol £d8e 7} o]E Ho FEE&
JSONArray9| 735 Mgt +x28 7

EWo] ®detd, FvtE Arrayd| #=

A BAoR P&l golgrt 24
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o Servers yia Source Explorer = pets B Console 53
ArduinoServerThread [Java Application] C'-rF'rugrarﬂ Files (xBE)%Iavan]dkl.7.0_79wbinwavaw exe (2016 5. 20. S 114520
msg:&63.38,24.89
db temhumi message : &63.38,24.89
humi:63.38,temp:24.89
temhumi Success
M ESEtclients:
msg: Ha@@1 . 33
EC:1.33
ecl Success

1 3.3.26 Avbe]l EUHE = dolH

ole] 1Ee L4, pl, BC 24 do82 dolguol~g roled mue ek,

TEM DT temp  humi temi ey tem_dt ph tem_dy tem_dt ec tem_ dy
& X 20161120 210000 242 401 20161129 # X 2016-11-20 040000 6240 20161129 J ¥ 2016-11-26 1642:57 1390 20161128
& ¥ 2016-11-29220060 357 4092 20151123 4 X 2015-11-70050000 6390 20161120 4 X 2016-11-26164250 1390 20161126
2 X 20161129 230000 252 3821 20161129 # ¥ 2016-11-290600:00 6110 20161129 @ ¥ 2016-11-36 154301 1430 20161126
> E e s :
# X 20161128 190000 285 4732 20161120 P 5 Bl 60 a00) Teodo| Boiaiias ¥ svieiive is4zos 1450 20161126
/ 2016-11-29 0100 2 57 20161129
b el e & X 2016-11-20 080000 6090 20161129 & K 2008-11-26 164307 L 420 20161126
KON i o
(@) &35 HolH (b) pH Hlo] €] (c) EC Hlo]H

9 3.3.27 dlo]EH|o] 2 o]

obel a3 adZY wuUEY Axgoln, REAEY Jgon AwHon CSS,
AvpaIYER olFolxl golndez wutd NS FAd s Zegeizela
o8 goz wild 9 $AHeR A Aed TaFolth AWl Spring bootE o]

&30, Auto Configure 8-S oha o ZeAolde] F25 A TAL & 9ol #
Aol 74 Ed Apuke] Maven Project® ol-83) gholnele] ) 715e] el

B, BE ZeAE HE Z2AAE AdBHA AHE 7Fsdtal Maveno] A&t B

o|
o

_95_




Soongsil University

3481 MELROSE PLACE | BEVERLY HILLS, CA 90210 | 123:456.7890

HOME MONITORING ~ GRAPH ~ CONTROL CONTACT

2ECO.EE(% HolE

5 50 7.5 10.6 5 15.0 175 20.0 225

SOONGSIL UNIVERSITY = MONITORING
20161129 | @ Q HIEH
(T} & E%) HolS 2 =
Al &= = pH EC
60
Temporary 2016¥ 118282 248  41.32 5840 1.240
Humidity 20A]
50 20161 11828 242 40.1 5.860 1.330
214
40 201643 118289 257 4092 5.870 1.350
22A

20164 118289 252 3821 5950 1.420
30 23M

20161 118299 269 39.69 6100 1.390
20 00A

2016118298 265 4457 6150 1.400
0141

20169118299 255 4243 6320 1.410
02A]

0 5 10 15 20 20164 118 298 266 40.11  6.550 1.550

% 3.3.29 Eupd g BUEY A

I

< €l
T
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O L 9ol FtHolHE &AT + U=es: Adsision 19 HitvolE EgS vE
Wiz 9lar PC =+ Mobile & tf A3t}
SUMMARY
25
MIN 24.2
MAX 27.5
AVERAGE 26.01
=k
MIN 38.21
MAX 4457
AVERAGE 40.45
PH
MIN 564
MAX 6.55
AVERAGE 617
EC
MIN 1.24
MAX 1.81
AVERAGE 1.53
19 3.3.30 Hat oy RXYHH
NES
O a9 A7AEe 423 A%Hoz B ol B 75, A2y
& ol&ste]l 7 el AL Thestel EAIES 2A4sE 7IdE 4
w3 Agujde] Ve e TolM Y tES/UE AN 2 5% wy s 7Y
& %+ Ak
[0 74 dANA AL 4480 4F
O M N2=eg olgatel A A7 g4 24 APatgon, dalag
S 8l mEslordt A3 47HA] 270 &% F5, pH, EC 84S ol & AE
A5 #HA 4 setvy gros Yeha Stk &8 o] o CO2 5 % 7HA o
arefsfordt Apgkol ANt 4714 A 7HA AL Ade &8kl

W 3344587 A4 ey @

Temperature (C) 18 ~ 25
Humidity (%) 40 7 60
pH 50 770

EC (mS/cm) 12 7 1.7
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O #1 ol 444 A=) Axke Agoh ) Az ¢ AP el A
o] 71E#kEs UEH, I F AEoA JUdES 3T F dv EC7F 2 HlFS AHA
3l B Adoas ECE ofupaly] Mo R A xate] AlEo| A YRS 283 F
wolRon o e ofnfAby| Wikl =ARE WER AL dth

3 335 oAby ddF vl A
100 100 200 200 200
Fertilizer types drain | Unit | drain | Unit | drain | Unit | drain | Unit | drain | Unit
/1000L /1000L /1000L /1000L /1000L
Calcium nitrate
23.6 k 472 944 28.32 k 2.832 k
flui| Potassium nitrate
d KNO. 20.2 kg 404 g 808 g 24.24 kg 2.424 kg
3
Fe-EDTA 1.5 kg 30 g 60 g 1.8 kg 0.18 kg
Potassium nitrate
KNO. 20.2 kg 404 g 808 g 24.24 kg 2.424 kg
3
Ammonium 58 | k 116 232 6.96 | kg | 0.696 | k
dihydrophosphate ' & & & ' & ' &
Magnesium sulfate
12.3 kg 246 g 492 g 14.76 kg 1.476 kg
M,S0,
Copper sulfate
3.9 g 0.1 g 0.156 g 4.68 g 0.468 g
. C,S0,
flui porie acid 176.3 3 052 211.56 21.156
76. 5 .05 11.5 1.15
q HlBOg g g 7 g g g
Manganese sulfate
61.5 1.2 2.46 73.8 7.38
MTLSO4 g g g g g
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8.8 0.2 0.352 10.56 1.056
Zn504 g g g g g
Ammonium
molybdate 9.2 g 0.2 g | 0368 g |11.04| g |1.104| g
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3.7. CMO A2 & o|l&3 ZEAMY BAAH H7}

O EA%Ye 3 wdg LED A4S 83 2234 3 AAAN H7E 38353
th AAAR HUE 9% AA FEE LED 39S 283 20,000 719 AujAAS
ez Frstgh W73 EAFHE e AV oF WbE Hens &
AEE AE7t MARATE AAS A T 3719 97FE A L9k 20,0007 A
AF Al Al d7) M Av) eSS F 3720 AAEET 9 A7) Aan e oF
26,300 kWhol]w <F 100 #F)/€o] Ao %= Ao g HrlE A

% 371 548 H7] @7t
T £= AR R AHHE
sAEA7I(3D UG AAE( FFT], HE ) 3404 /kW 20.60/kW

THEH7(E) S5 rE Az Aujg 930 /kW 26.30/kW

...................................... e TOTN IS SR

FEEA7(H) s A HH'OOJfé_'O ¢ T 107099 /kW | 36.409)/kW

|
¥ 3.7.2 20,000 pot AujAlAde] A7IALE ) v]E
AT ] AFL A 7Y AbL | AbgEE o =t Ho | A7a | A
Z
Q kWh/¥) | (kWh/% (kW) [(/kW)|5 (2)] (2 A2
&W) | (%) - = = BRI

LED 1 60.6 100 14 848 25454 | 50 | 364 | 53500 9166 | 980.0

¥ 1 0.3 50 24 3 90 36.4 33 | 33

FodzF7)| 1 02 30 24 144 43.2 36.4 16 | 16

W hul 4 1.0 40 24 38 1,152 36.4 420 | 420

S0 1 06 50 14 42 126 36.4 46 | 46
ES
o 62.7 100 876 26,289 36.4 952 | 1.005

O 2 dAFoA Aujst FESo] th3t WA dataS &83sto] AAAN H7 232 F 30|
AA AT F 3738 AAA H7Eo 3 om ZAEo AujrtAS AnAZA Y o
50% 2 Tuj7l 7oz st Al UMAZS wEdEhA] ke 54 gH|nte
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Yo LEDE o]&3% CMO AAe] 7+ 25w A 9715 % 37400 AlA s
737 20,0003 7] A Al o] ANAERE S 747t 49 69, 89jo 7 A4 3la 7
9 Fok A7 S sl Adow #Hukedd. Akt s we 9IS n A=
AL Aldn|o] gAgZo R HutEAY @77 glo]l o8 guivtow Hrle
A5 HEI=dEH2E oF 4809/kg 1L, HnbEe] A 7= 203,0009/kg O &
7 wol 2%t AAEAN 69 (737 75,000 9/3)e] A Al A
ZF wjnked o] 4g-9F nlulsle] AL 7F oF 28] AFels Aoew FrhEa 9t

¥ 374, AT el m A= AuiAA Arpabzbe] ok (HY/9)

MArSITE AN IS A CSEVE)
iE

o] kg 50,000 75,000 100,000

S = EES 481 709 822 936 HLl/Z7|
200l 481 709 822 936 Ml/=L7|
AL 5,920 8,714 10,111 11,508 ®&l/kg
8| 7)o E 7,839 11,540 13,390 15,240 H&l/kg
213} 18,394 27,076 31,418 35,759 H&/kg
AMH}E! 15,864 23,352 27,096 30,840 M &/kg
ZAHpE 202,721 298,415 346,262 394,109 H&l/kg
&g 12,587 18,529 21,500 24,471 Hel/kg
o E 14,444 21,262 24,671 28,080 H&/kg
Ete 36,337 53,490 62,066 70,642 M el/kg
AT 2A st 7 FEE H|E=S % 3759 AAEGTE AUz wu
3 =58 $AHNS VFo = & w A7|E7F oF 11.6%, Q711 68%= ¢17in] v]E
o] 7} =l Aol A7 ZES vk E A$ @Mz vl Fo] Al FAu| o] wlhet
85792%2 A4 HFS AA = Aoz HrlEJY. LEDE ol &3 AEydS &
Lo =AFHY AAAdS A FAEo] wl$ B JgS wtow g y]&EukA o
w2 LED A4tetzbo] sleto] w9 Fa3tS o 4 Q)
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it

376 dFoe] nx= AuAAd 771z

o ©°

FF (@At maAAe

50% 71)

EEN] a7 (M)

HE ojgtd 50,000 75,000 100,000

HE & =8 B 2~ 134,061 84,061 59,061 34,061 Adnad
2l 95,745 45,745 20,745 -4,255 HAend
AL 99,106 49,106 24,106 -894 adnd
d=sae 48,899 -1,101 -26,101 -51,101 HAnd
Tt 289,980 239,980 214,980 189,980 Hnd
At 469,413 419,413 394,413 369,413 Adnd
] ! -34,078 -84,078 -109,078 -134,078 dnd
&2 619,171 569,171 544171 519,171 adnd
HHRE 525,967 475,967 450,967 425,967 HAnd
138 145,254 95,254 70,254 45,254 Hdnd

3377 Ao mA = AuAlA 7] 9% (AU)E)
EES a7t (MJ/E)

HE ojdty 50,000 75,000 100,000

HE 3| = B 2~ 374,045 324,045 299,045 274,045 Hdnd
2l 297,411 247,411 222,411 197,411 Hdnd
A 304,134 254,134 229,134 204,134 Aend
g 203,720 153,720 128,720 103,720 Hdnd
et 685,882 635,882 610,882 585,882 HAend
Aukd 1,044,748 994,748 969,748 944,748 Hnd
Antd 37,766 -2,234 -37,234 -62,234 Aend
&g 1,344,263 1,294,263 1,269,263 1,244,263 Adnd
HHWE 1,157,856 1,107,856 1,082,856 1,057,856 Hdnd
28] 396,430 346,430 321,430 296,430 Hdnd
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