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Abstract

I. Title

O Development a model that non-heated compression process and a system for natural

materialization of agricultural food

II. Purposes and necessities of R&D

O Agricultural food is required to be processed with material manufacturing technology to
be related with food industry, and also material manufacturing technology is needed a
lot of treatment process and cost. However, some manufacturing processes that use
currently are bring depression of agricultural food use rate, increasing cost, harm
environment elements. Thus, in a case like Korea that exist limits of resources,
manufacturing process technology of food material is required to increase of raw

agricultural use rate.

O So properties of raw agricultural produce that comes with overproduction, offgrade
products, loss incurred in management insufficiency after harvest and limits of storage
and process need to be processed with new material manufacturing technology, then it
be related with higher value—added food business. And it be required to solve problems
that are healthy, low carbon, convenience, improvement of resource use rate in global

environment.

II. Material and range of R&D

O Test products in R&D that are 4(green vegetables, bulbs and tubers, fruits and etc)

and distributed at this moment

O A research range that is a establishment of compress dehydration process through the
comparison test between dehydrate heating dry as usual and non-heated compression

dry for these test products.

O Also, development of system model that is evaluated of product quality property and
management as a result of R&D and a model that is applied with manufacturing

factory, industrialization are belongs to this research range.

IV. Results of R&D



O  Development of processed products has processed food manufacturing technology 1is
approved affirmative through tests evaluation for 4 types of trial products. Also, results
are approved that this technology is superior to existing products and processes through

a evaluation of management.

O Becoming materialize of water solubility resource dehydration and dry technology that
1s due to difference between molecular weight and an equivalent, and a general
dehydration dry technology ar once, additionally establishing a process plan and general
conditions of facilities need to be appled to non-heated pressurized dehydration system

of fruits is non cell wall

O  Unheated pressurized dehydration system can be used dried and liquid productions
simultaneously unlike hot air dried and freeze—dried. For that reason it has financial
benefits by using secondary products and reduction of industrial environment waste by

recycling dehydration fluid

O The technology is raised the value added by processing dried and liquid outcomes at
the same time. According to economic analysis result of freeze drying system, it is
showing that BCR is 1.344, NPV is 101,005 million won, IRR is 302.8%, But according
to economic analysis result of non—heated pressurized dehydration system, it is showing
that BCR i1s 3.025, NPV is 591,932 million won, IRR is 1,853.0%. Finally non-heated
pressurized dehydration system 1is improved that is higher demonstrated economic
feasibility about three to five times compared with existing manufacturing process of

agricultural food

V. Research performance and utilization plan

O Patent achieve of four

O Two of papers published in Korea

O Arranging in technology relocation to companies what they are producing processed

products by manufacturing material for agricultural products and are such like farming

association corporations and agricultural corporations
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B7F AAYAL A H 7S

=

FH a3k A7

2

b

A3} 7%
_ IAd= | 2xpd= | 3AdE | 4xd=E | 5xhd = Al
g =
214 BA A} 500 10,000 20,000 40,000 50,000 120,500
BAA v a vt 100 200 400 1,000 1,200 2,900
VA 1,000 20,000 50,000 100,000 | 200,000 371,000
HA 1,600 30,200 70,400 141,000 | 251,200 494,400
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H 3% digd=sd &8 3 2

A 14 @FATZFl e BAGFEF 4 AT
L AR 2 3

7b AdAE

a9 3-1 A" A A, I, A, FE S

L =i B e

} Y 3-20 vehiQlew] Agel AEHA sl 1~15
mmz AWE AF 1000 gol BEA FBE B2A ste] Az w5

R
A g 35%(D35), 60%(D6E0)= A 23}t

)
o A EEsidon, g4 AXEL 45T dry ovenol A

[e)
A zb AxEA}. g4 T AAe oyt & 80T A 1587 A 3 70T W rd 3§
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50 mLE 100 mL H] Ao ¥ 25TCe] a4

o wge U4 AzE AE 1 gl ZHT
2olA 603 RAGe] AFS AT oF AR AUl BT AAD F FAS 24
sio] Fare] W& obal Aol ilete] AT

%%%(%) — MEsE A|%z]ﬂ;%‘ig§_5 ANZEZA X].OO___(MZ)

SR F 27

o Az AR B FFE AOAC Wl oa EAGTh A% (HK-DOOF, #3% %
7171 A a2)E ol &k 105+2T oA Axste] A9 Alsat mith 33] REESle] =

O

Az AR9 Ae =ZHe FFEWMI(L=9752, a=-0.01, b=098)= HAH
colorimeter(CR-200 Minolta chromameter, Minolta Co., Osaka, Japan)E A}-&-3}°] Hunter

Loa® b &g 339k 2 ARE 98 wasel S3sg
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2. d7UHE 2 23

7b g A R wE g8 W

o B5Al e wE @59 W= 19 3-30] YERYATH BEE AZdA g5 F
7t &5 980 =4 UEYYH g9&2 3B% E7dS HUtste g o
A, A, FdE, B2 Eow A FAAAL, 60% TEAe Arlelel @4e
ARE, A G T o ®2 =4 SAEHAY

50

4270 W35 B

40 60% B =2
g 30
3”}_ 2201 3170 2260
20 17.38

12.65
= 5.02
162
: — ]

oy
-
|:|I'I

e Abat Yt
Oy 3-3. g5 R mE gas Wt
*PEG = Poly Ethylene Glycol

U g5A 3 mE 5489 W3

i

o @Al el wE BUEe 1Y 34 Uehuglon, Base 3% grde A7t
= s 254%, AHF 536%, FEF 1.06%= SAEHALH, 60% &

rd
o
o T

e

O

&> A 19.28%, @+t 8.64%, AFH 10.34%, ST 6.69% =
A

dEAT o= g 4384 TJr9Jr A EAGSEE ARl oM EeEt &

o,

W35% -0
20 19.28 6% A 0l
£ 15
of
] 0 68 10.34
o 10 8.64
6.60
5.36!
5 -
0.254 I .
0 |
R g2 Azt FEE

a9 34 259 FE 0hE BAs

Ry

*PEG = Poly Ethylene Glycol
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W2 AT
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Eo

1
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i)
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18.06
31.96
19.86

24.33

-1.80
20.18

60.31

5.92
9.91
7.92
6.32
5.43
8.98
8.99
6.67

48.02

rJ

35%

1.60
-8.16
0.65
19.57
1.50
-10.03

56.47
50.44

44.32

A}

o
¢+

)

15.45
26.12

36.80
48.83

rJ

60%

26.63
22.27

A}

o
{
o

44.30
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1. Az 2 OH
7 AdA R

Fd A stUE wlEA FulEE AEFS
g 5 AAe FUE e As AAdEee AL
|3+ ok E‘T‘Xﬂ ]3ﬂ Polyethylene glycol(PEG)S Aol o weEl PEG 200,
PEG 400, PEG 600, PEG 4000%! A& Al (Polyethylene glycol, DAE JUNG Chem.
Co., Siheung, Korea)$t PEG 1000, PEG 2000, PEG 8000¢1 ®xz}# E<=A](Polyethylene
glycol, Yakuri Pure Chem. Co. Kyoto, Japan)Z A}-&3}%th.

a2 3-5. Y A A
. Als AAY
o EA¢tE"r Ax AL ¥ 3-60 e o AHo HE&EA Yee] 1~15
=]

8000)& < wiHl 50%(w/w)E 7+t 37P§ LDPE Eﬂ*"“ﬂ"ﬂ s %%‘0}04 2*3 rpm

= [e]
o] 2= Sx 3 12417 B2 A8 &9} ¥ ARE 1500 rpmol A 52 &<t
dA st e, g4 AxELS 45T dry ovenoﬂ/ﬂ 6 /\]7} AzxsAn. g4 & dge
o]} & 80CelA 15%1F At $ -70Ce] Ysry A

o Ax AR & &F AOAC Wl s F4stsith. A7 (HK-DO250F, §=% 5
N7 A A ) S o] gate] 105+2C oA Axste] BAst9 1 Algartet 33 W 243519
tt.

U R

o AZ A g5 Ae =ZHe  FFEWMI(L=9752, a=-0.01, b=098)= HAH
colorimeter(CR-200 Minolta chromameter, Minolta Co., Osaka, Japan)E A}-&3}o] Hunter
L,a¥ b 3s SAHNAY 7 Al5& 93] vbEsto] SA s
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2. d7UHE 2 23

7} BT e gag L BUge W
o AFo] tE dFAdd wE g o= a1y 3-7o vErdY. gEAle] EA
(PEG200, 400, 600, 1000, 2000, 4000, 8000)2] *}o]l& Tl on, Ext&do] AdTE F
A5 Brfol ZhE A4S GBI S48 Al e PEG 200, 400, 600
o] A9 AFS d(plasmolysis) o2 &E47F J x| ExpFo] & PEG1000, 2000, 4000,
80002 749 FAYEE T A (cytorrhysis) S friete] W ExFol vl3)] w& Ao
@At @agol B Uehith 2awe we #3880 F%n 84 QFeol
AAae Atk A7 BaiE
80
——PG200 e
—— PG400 y/
60 /
—s—PGEOQ f,’
g —— PG1000 /.-‘"
ﬁ 40 —=—PG2000 /
il PGADDD /
20 | ——PGBOOO /
)

a9 37 B5A RG] nE g

*PEG = Poly Ethylene Glycol
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g Bxgel e 2949 Wi

o A wmE Ed&e Wstes a9 3-89 YERddTh gAY &

400, 600, 1000, 2000, 4000, 8000L.2 FH3tH o, Ex&Fo] ADFE FsA =
7ol AES YEUY. BExsFe] e PEG 200, 400, 6009 A9 AFEdAA
(plasmolysis) 0.2 &7F AP E gd5Eo] Hdyes FFL ot on, S+
< PEG 1000, 2000, 4000, 8000 74-F- #Ar4=e5 A/ (cytorrhysis) &2 @471 318 ¥ Q)
w48t ] H"’F@rﬂ AP Aot ExpaFo] uf

hpedgel Sdn $44ER0 deARtE ATnas fA4T AAe AT 3

40

——PG200

—r—PG400
30
—8—PGE00

——PG1000

£

ol 20

e —5—PG2000
H

—e—PG4000

10 | —S—PGBOOU

o 30 50
= H AT (min)

09 3-8 BEA BAGe] hE Hae W
*PEG = Poly Ethylene Glycol
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BATg] AAGH FRFFS F/hEHE 4TS Uit o ®AT] A
9Eee FrbSHE w, AF W6 Bo] i B5AE A% A 4B Fiol
v AL AsEr] W oz ddAn. MeSA Ay, Aol AZFE L gheo] 1
A% dehdch ol ok BA FFel mE AR wste fAE 4TS
=2
32 Al we sRd 9 A
A
T (%)
L a b
PG200 3.55 63.18 -2.24 16.53
PG400 4.25 61.93 -2.98 18.22
PG600 4.34 60.02 -0.79 27.00
PG1000 4.68 54.50 -2.32 15.92
PG2000 7.41 54.21 -1.88 21.53
PG4000 9.21 49.95 0.90 18.82
PG&000 10.61 43.32 0.21 17.28
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gt g4 5 a4 2 A ARz 2 microphotograph
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400
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Al 3E. H7FEH bk g Al2d SAAT(D)
1A= 2 9y

7 AdA R

e

HIo1o e b

Aol el 1x
7hefsto] 12 2 244
oA 3% st A4 Eesion, g AxE2 45C dry ovenoll A 4 ARF A x35ATH

g T oS oy & [OToA 1587 At T 70T WK ko).

= 9 AI=a|S A
sag (%) = NETHLTIRIL g0 (A1)

2}. Microphotograph &3
o AR A, G, ARFY 2ol mE WYY 1Wel YEE Microphotograph

(EGVM-35B Video micro scope system, EG-tech Co., Anyang, Korea)ZE ©]&3}o] 160
2 60v = gojste] Zhzte] Az WS #ESAT
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wh

o A%

AERS

A5

= [e)
=4

— = —
_:__‘L_.‘_L——Hn\

YHL=97.52,

a=-0.01,

t}. A %7 (HK-DO250F, 3h=+=3}
i AlgE vbt} 33] wrEsle] =

[e)

=

b=098)= HAH

colorimeter(CR-200 Minolta chromameter, Minolta Co., Osaka, Japan)S A}-&3}°] Hunter
L,a % b #ts SA4sAH. 72 Alge 93] Hh&Esto] S48
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¥ 3-3. Zu]d Az HAY
dextrin water citric acid ascorbic acid salt
Do 0 89.79
0.09 0.12 10
D15 15 74.79
A7
A, B, Ae
Zuldof] 527F HA|
AA W F A G wA
-40C 113F =4
7}QF 1241 7H/24A 7 B
A4 58
s ol 2}
e A 80T, 15% 4t
13 3-10. AE 9] H)7lg 2 7pet g



2. d7UHE 2 23

gAYl ¥ D s AR HE S5 e

Lo
(E
b

o HAY FF % Y AN BE FEES E 34 %
Y A3 G FPol THUSE %

ek 2ol 29 DIS-24(H A=A 15%, gs 244109 A5 50% o) 4
o gree vEhlglon, A 8 dgEE 9aEd z] o]

o Az 12407 e4E AAAPS © 50% ool B4&L Utk de DIs-24
AN 280 %9 GFEE YU 2 BEAL Y R A4 A2

Age Aastelor ¥ Ao o

E3-4, UAY G R kG AP Aol e eiss Wk

A A= At FdF
DO0-12 33.00 20.40 53.20 54.40
DO0-24 41.40 21.20 96.60 96.20
D15-12 45.60 25.00 99.20 65.00
D15-24 50.60 32.80 67.20 65.60
100
00 | ==X —S-EE —— AT —e-uE

BO
70

e [ j
50
40

30

B2 6)

20

Do-12 0a-24 D015-12 015-24

T 311 9RAY) S W ke A Azke] WE 9hge] wa
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.o g4 3 2 Y AR e 2T 2 Hxe W3

o FEFEF 4 A, EFA FFo]l BEFFE, gF Ak Y F5 dxA 9
gaFol o vl FAHUL ol AllEA L A E o] 83 B0 glo] BFA T
ST g de] Svtst AgAlzte]l A5 HAF FETFol Hadrhe Bt
AT L el 49 A3t g5A Folut AgAztel we Fo2 <l 2pol7h et
okt.

35 Al % kA ARl e SR
A s Akt G+
DO-12 8.71 10.71 13.14 11.59
D0-24 6.06 7.94 10.10 8.74
D15-12 7.83 9.56 13.05 9.87
D15-24 7.41 9.25 10.80 9.12
H3-6. Al T R ZbbA e ARl mhE A=A, B )
A CRes
L a b L a b
DO-12 45.09 2.6 16.71 45.00 21.54 32.04
D0-24 43.94 1.35 15.11 35.95 19.13 32.56
D15-12 44.36 151 10.05 45.25 19.55 32.53
D15-24 4355 2.06 14.42 37.20 20.15 34.83
F3-7 Al FF B kA AlRbel mE A (b, FEE)
At i
L a b L a b
DO-12 48.37 -0.71 15.81 38.95 -2.72 14.54
D0-24 53.81 -1.82 17.00 34.51 -3.99 14.98

D15-12 47.75 -1.77 15.56 39.17 -3.80 16.39

D15-24 54.03 -2.76 1650 36.89 -3.08 16.96
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g g5 5 a4 9 A4 A1FA 2 microphotograph
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1. Az 2 WY

7 AdA =

o 2 APA A& AF(BAEE WA= FY A SR vtECdA #eEE AF
o o MAdste]l 229 NE A A8 2005 mme] L7 &
Aste] AFEetA T G AR o] ¥ " AE (Maltodextrin, t7d) S AF&-3F3 T

U AE A

o Add uF Alx 1 kegol &% Fe9] &4A] maltodextrine 20, 30, 40, 50, 60, 70,
80%(w/w)E 7Z+7F H7bst $ LPDE &%-&7]d % iaé}oﬂ 2-3 RPMY x5 A5k

= Aol A 8A7F 248 A8 stk g5 & ARE 3000 RPMe iR E]s]E o
g3le] B4 AZREL 45T dry ovendld AzdAo w% %a:a grde Aoy a3 A
2 1 kgoll 30, 40, 50%(w/w)ztz} d 7138k & Ak o g g4 AXE 3k

o ®¥rEs FABL maltodextrin% 20, 30, 40, 50, 60, 70, 80%(w/w) % &< 30, 40,
50%(w/w)s Zt2t 7kst 5, LPDE &£¢-8&7]° & &§sto] 2-3 RPMe| £=2 A 8t

S ool AT 84S Aden nog wela W 4 ARs] FUE Z4s) o
Alof| o]3te] AaksFd Tt
o(oy . (A2 S92 + Dextrin®EIte — &4+ 5 =2)
g2(%) = = (22 £ + DextrinBI+e) =0

i gARBY 54

o &tatsty] AL Zhzbol FZEo| gk DPPH(a,a-diphenyl-2-picryl-hydrazyl, Sigma,
USA)9] AAgoAma= Z2F A/59 gy S ST A5 52 1 g A& 9 mL
99% ethanol&HolA 2412t &<t & F Ao 02 mLel 4x10-4 DPPH- H(99%
ethanolell &3l) 0.8 mL, 99% ethanol 2 mLE 7}3}e] Fo2] HEy7}F 3 mLe] H =25 3%
th o] wWkEAHS  oF 10xzr et A2 168 WA T EFFEA(V-550
spectrophotmeter, Jasco, Japan)Z AF&3Fo] 525 nmolA 33 =5 =A3sI4c}. oju] BHA,
BHT % a-tocopherol&92 #2 wWHoz JZ3LEE FHAH 3tk EDA(Electron
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FEAE MEge BAGAT

donating ability,(%))= A& 79 F31 79

__ ERoswE
EDAS) =~ gxsorgas 10

2. d7UE R 24

&3 nFEDo gese obg o ¥ 3-12¢ YEWS]
7} 20, 30, 40, 50, 60, 70, 80%, HAGZESF AR

2 0, 40, 50% 7‘4?/]"?01] uke} ZV2y 64, 67, 71, 74, 73, 73, 2% = @A 7}
&o] YElRtaL, 59, 63, 66%= @5 H7F @4go] YERyth o] A} Ex)

o o] &H= @AY HItEo| SUMEFE gFEo] EolAl E} A7 ol
G5 EE Bon o]%
S B5A 50%7F 7Hg o
= ¢ (45Brix%)& At
T T& 59, 63, 66%E YEMIS
HAsls ggdow gt

i)
N
w
T
X al
Q oo o -y AL pf A

o =
Hir
o

FATE gl 500 Aol A b e
JeRIR ol 847 Y AFE 95D
S Bud 5+ vk E=# AT vhrh 2y
A@skel 30, 40, 50% A ke, 8A7 WS A
ohoolF wade WEE RobgAw Az wid

bs Stk Ae @ 57 A9

f
o rlo
Iooh oo o m&Z

£ 2o A Hy

S op ox 1S MH
R U}
T N

)

==
-

0

[«

[e)
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O mo BN A4 S

PN
T

o]
7}

_l

Og(:“,
ol
Jo ar

Ij_d

80

75 F

70
£
il 55
4
il

60

55

50

DP20 DP30 DP4D DP50 DPEO DP70 DPS80O DL30 DL40 DL5D

DP20 : &4 20%, DP30 : &4 30%, DP40 : &4 A 40%, DP50 : &4l 50%, DP60 : &4 60%,
DP70 : &3] 70%, DP80 : &< A 80%, DL30 @ &9 30%, DL40 : &<+ 40%, DL50 : &< 50%

o
=

5

a9 312 9HA B 2 AL 9ol nE
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o8
ap
A

4

o] ot €] Fig 13 Uetlidnt. &

0.5~3", MD

2
60T,
7}

e

el

N
i)

o)
=l

i)

3L 2~
R
el

o W

471£0.07, EFA 20%37F S8 7231001, @A 30%H7F 22 7.98+0.07, A

7 opwe

=]
L=

7.94+0.11, @A 500% 37} &2 7.4240.10, €A 60%

=] O
e

7F
7.88+0.05, ©FA 70%3H7F EEe 803+0.01, A 80% %7t £ 7.61+0.05,

40% 7
30037k R

ol

e

ol O
=

498+0.05, &4 40%H7F 2 4.67+0.06, EF 50%H7F &

o
T

pt

4.47+0.02%2 EF

7} 7F

;;S]
ekl

Wbt @

A

s EARRES ol A

do

A
2}

J o]

!

Hin

A

s

tol A=

S

& A7

BD3

7.88

7.94

798

10

o =+

(%) RPRE

DP20 DP30 DP40 DPSQ DPeO DP70 DPEQ DL30 DL40 DL5O

g4 60%,

254 30%, DP40 @ @A 40%, DP50 : @54 50%, DP60 :

g4 20%, DP30 :

DP20 :

2o 50%

g4 80%, DL30 : &9 30%, DL40 @ &9 40%, DL50 :

g4 70%, DPSO :

DP70 :
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) %L’?_ﬁ‘r%/‘é =42 ol# 9] Fig 14l YeH ST
20, 30, 40, 50, 60, 70, 80%, A =FE
el H 71 30, 40, 50% A2 o w2k Z}Z} 5.82, 73.44, 79.73, 80.09, 80.09, 79.67, 78.53,
7928, 8129, 8259, 81.20%°.% UERton o, wxTz AgHold &asAls
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D0-40-12 17.03 -3.81 23.50
DO0-70-12 26.57 -2.88 29.00
D15-40-12 19.40 -1.46 26.52
D15-70-12 26.8 -1.42 18.07
D0-40-24 14.16 1.18 17.23
DO0-70-24 17.71 0.13 21.53
D15-40-24 16.59 0.21 24.34
D15-70-24 25.24 -3.58 24.19
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¥ 3-13. HL&9 W3k
A = Ab2} Ful 5
CT 72.16 80.00 75.34 71.80
T1 77.82 77.02 65.58 74.93
T2 81.10 84.32 7767 81.60
¥ 3-14. FETH
27 s Ah3h %l 5
CT 53.95 48.10 42.46 45.38
Tl 11.67 6.00 8.89 21.33
T2 14.99 10.67 18.65 19.29
¥ 3-15. A= W3}
CT Tl T2
L a b L a b L a b
A 4241 0.72 1640 3813 3.52 1477 4024 447 2087
9 4193 2595 2643 2514 3334 3870 4469 2231 2315
AF 6620 -0.70 2300 4885 1091 2933 6428 212 31.33
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o) % 47t Al
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g 23 9 B34 ¢ AIR MILLOZ] 54884 7)) SYSTEM

L 983w & 129147

o

1 LOT

Type

CUTTER MILL & SCREW FEEDER

Capacity

50-150 kg/hr

Material & Consist

HOPPER PART : STS304*25T (#300 ¥ 3)
SCREW NOTOR : 0.75KW

R PART @ STS304

HOPPER F4+ : SHdul =

2. AIR MILL (7] F2%7])

1 LOT

Type

AIR MILL(7] 52 #447])

Dimensions

2000 x 950 = 1700H

Capacity

50-150 kg/hr

Power

22KW + 3.75kW

Material & Consist

FRAME PART : SS400 [ =7%]

FRAME COVER PART : STS304 PLATE
BEARING HOUSING : SS400 [Z &=+

SHAFT PART : SCM4 [FHd = 2 v}

FIX CUTTER PART : WC+CO OR, 3s}¢]2

FIX CUTTER FLANGE PART : STS304, Buffing #300
ROTARY CUTTER PART : STS304, Buffing #300
LINER CUTTER : WC+CO OR, 3}¢]Z2, Buffing #300
BODY PART : STS304, Buffing #300 & electric p/s
V-BELT % [OIL %2 OR & 2]

RP.M : 2000-3000 RPM

ROTARY CUTTER TIP : WC+CO OR SKH61
LINER CUTTER TIP : WC+CO OR SKH61

3. CYCLON SEPARATOR 1 LOT
Type CYCLON
Capacity 60CMM
Power 0.75KW

Material & Consist

BODY PART : STS304 Buffing #300

ROTARY VALVE : SRV-200A [STS304] Buffing #300

BUTTER FLY VALVE 150A “3#, STS304 Buffing
#300
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4. CYCLON BAG SILTTER |1 LOT

Type CYCLON BAG FILTTER
Dimensions 1200 x 3000H

Capacity 60CMM

Power 0.75KW

Material & Consist

BODY PART : STS304 Buffing #300

ROTARY VALVE SRV-200A [STS304] Buffing #300
BAG FILTER : "=l [@200 x 1000L]-18EA
AIR PULSE VALVE TYPE

DIAPHRAGM VALVE : TH-4820, 25A, Q'TY;7EA
VENTURY; STS304 Buffing #300

BAG CASE ; STS304 Buffing #300

AIR TANK ; 501, STS304 Buffing #300

TIMER CONTROL BOX ; 8 POINT

sl HOPPER ; 100L STS304 Buffing #300

5. TURBO BLOWER 1 EA

Type TURBO BLOWER
Capacity 1300mmAg*60CMM
Power 175KW

Material & Consist

FRAME PART : SS400 EPOXY PAINTING
RPM : 3600 rpm

7| AlskE- . W RUBBER #2
6. STRUCTURE 1 o
Type STRUCTURE
Dimensions 1500 x 3000 x 2500H

Material & Consist

FRAME PART : SS400 S/Q PIPE 100x100 [&A=7]
BASE PLATE PART : STS304 CHEKE PLATE 3T
STARE PART : STS304 CHEKE PLATE 3T & 2B 3T
HANDRAIL PART : SS400 S/Q PIPE 30x30

71 AsHE- © WX RUBBER %+
7. PIPING 1 LOT
Type 200A
Dimensions STS304

Material & Consist

200A OR 150A SANITARY u] 3%
&9l 150A SANITARY w3
FUF 150A HE ZgolWlH w3t

8. CONTROL PANNEL 1 LOT
Type CONTROL PANNEL
Power 50KW

Material & Consist

BOX PART : SS400 =M=#
HEEZ2 25HP 2IBH MO EX
HIel=41J1 30HP SIHHE! MO E X
==/ 5HP 2IHH KO & X

PLC HIOIE X
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J AIR CLASSIFYING MILL

+100 ~ 200 MESH D[&Xt 2U7t50] ol

- AL MAJaIO| BATHR| AARIOl SO AISE

= ’a“x’z‘ 0Lg], AME & MRE0| 2Tt MEQ 2L7IS0l ARE.

«ChAIDH 0|99, 2, &, T2, &% S iR 7130l S0l7.

<33} BAl=E S TS XE 712

« Easy for powdering processing of 100~200 MESH corpuscle

« Used for raw food diet, vegetable diet, and reproduction of broken noodle

+ Used for powdering processing of products which have strong fibroid material such as a mugwort,
a pine needle, a dropwort, and a hermit grass

« Easy for processing seaweeds such as a tangleweed, a brown seaweed, a laver, a bundle laver,
a sea leftuce, and a sloke

£ 3 (Feature)

AB[QIZAR RIEEI0] AR,

- HAT} ZH0is)

- 4| o] Mg,

< AIS3t 2l0I0R CHRHMO| THsEt

+ dRE0| B2 UUR o 59 M= TISE.

« 7IAAZ0| HE.

+ BACK FILTER Alo2 ZEI5I{ FZGH ZATE RA & US.
« Sanitary, because it is made of stainless steel

« Convenient in cleaning

« Little generation of heat when grinding

« Able to mass-produce by automatic conveyor system

« Able to grind a plant that has much fibroid material such as a bamboo leaf
« Little machine noise

« Able to maintain clean workshop by BACK FILTER way of piling up

HANSUNG 10 ; 1
—t

e )
S 3 ST % e
(Clmﬁcatm) (Tyoe) ‘ power) | (Gauge) | (Capacity)
: ("Sm;% ~ ACM—400 i 22KW B00XI650X1150H | 100~200Kg/Hr

(odim) | ACM-560 | G7KW | BS0X2200XI400H | 300~AOOKg/Hr 1
| ACM-800 | 55KW | 100X2600XIS00H | 500~B0OKg/Hr

oGlage | ACM-000 | TSKW | 1400X3000XITO0H | 700~800Kg/Hr
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a ‘ L L Lot b i
ag ‘0 —iL e e bt o -'--.--.l-----ﬁ--r-w.%--—-~r**-r_. P
20F--<-<--= B X £
10 Y
0 Trrr— i 0
01 1 10 100 1,000 10,000
Size{microns)
Size(um) | %Chan | %Pass %Chan | %Pass | Sizofum) | %Chan | %Pass | Sizeum) | %Chan | %Pass
1408 | 000 |10000| 7400 | 073 |72 | 389 | 036 | 1.0 Peaks
1291 | 0.00 (10000 | 67.86 | 0.91 | 9709 | 3.57 | 032 | 1.24
1184 | 0.00 |10000| 6223 | 115 | 9618 | 327 | 027 | 092 Dia(um) | Vol% | Width
1086 | 0.00 (10000 | 57.08 | 1.45 | 95.03 | 2999 | 025 | 0.65
9956 000 |100.00 | 5233 | 1.82 | 0358 | 2750 | 0.24 | 0.40 2188 | 1000 | 2593
9130 | 0.00 10000 | 47.98 | 226 | 9176 | 2522 | 0.6 | 0.6 | TPy I
8372 | 000 |100.00 | 4400 | 280 | 2950 | 2312 | 0.00 | 0.00 === TR iy =
7677 | 0.00 [100.00 | 40.35 | 341 | 8670 | 2121 | 0.00 | 0.00
7040 | 0.00 |100.00 | 37.00 | 407 | 83.20 | 1.945 | 0.00 | 0.00
456 | 0.00 10000 | 3393 | 474 | 79.22 | 1.788 | 0.00 | 0.00 Y
5920 | 0.00 [100.00| 3191 | 540 | 74.48 | 1.635 | 0.00 | 0.00
5429 | 0.00 (10000 | 2858 | 891 | 69.08 | 1.400 | 0.00 | 0.00
4978 | 0.00 |100.00| 2646 | 624 | 63.17 | 1.375 | 0.00 | 0.00
4565 | 0.00 |100.00| 2399 | 639 | 5693 | 1261 | 000 | 0.00
4186 | 0.00 (10000 | 2200 | 635 | 5054 | 1.156 | 0.00 | 0.00
3839 | 0,00 [100.00| 2047 | 6.05 | 44.15 | 1.060 | 0.00 = 0.00 Summary s "
3520 | 000 |100.00 | 18.50 | 553 | 3814 | 0.972 | 000 | 0.00 hnd s m_
3228 | 000 (10000 1696 | 483 | 3261 | 0892 | 000 000 |Datattem  Value Size(um) | %Tile| %Tia | Siza(um)
2960 | 0.00 10000 1556 | 426 | 2768 | 0818 | 0.00  0.00 ; & | 1300 | 000 1000 | 016
aaes ) 2 ]
2714 | 000 10000 | 1427 | 384 | 2342 | 0750 | 0.00 | 0.00 """* o 556 | “uadl w8 | o
2489 | 0,00 |100.00 | 13.08 | 3.06 | 19.78 0.00 | 0.00 MN(um): | 5.57 ”:” . .
282 | 000 |10000| 1200 | 256 | 1672 | 0630 | 000 | 000 MA(um): | 16.63 . L =
2003 | 0.00 |10000| 1100 | 245 | 1416 | 0.578 | 0.00 | 0.00 & | ssiea 2300 | 5383 4000 | 19.01
119 | 000 |10000| 1009 | 1,82 | 1201 | 0530 | 0.00 | 0.00 o 200 | e781| 5000 | 2184
1769 | 000 [10000| 928 | 154 | 10.19 | 0488 | 000 | 000 12 %00 | 073 e | 28
1844 | 0.00 |100.00 m 132 | 8.65 0.00 | 0.00 e [ (e
1480 | 000 10000 7.78 | 143 | 7.33 000 | 0.00 " 2374 -
1357 | 0.00 |10000| 793 | 098 | 620 | 0375 | 000 o0 = o100 [ vssa) VeW | 31.88
1245 | 018 10000 654 | o84 | 522 | 034 | 000 | 000 A L 7400 | o782 9000 | ddm
1144 | 027 | 9082 | 600 | 078 | 438 | 0.315 | 0.00 | 0.00 Ski: 0.304 1300 | 100.00 10000 | 1238
1047 | 031 |9955 | 550 | 0.63 | .65 | 0.2800 | o0 ! Kg: 1.245
95.06 | 037 | 9924 | 504 | 054 | 302 | 0265 | 0.00 | 0.00
88.00 | 047 |oep7 | 482 | 04T | 248
80.70 | 058 |98.40 | 424 | 041 | 201
Measurement Information
Distribubion: _ Volume Run Time: 30 Sac Flule
Geom 8 Root RunMum;  1of1 Fluld Rel. index: 138 Loading Faclor:  0.0732
| UpEdgejumyl 1408 Particle:  PARK L T 0933
Low 0.243 Transparency: T Balow 0 RMS 0.813%
Enabled | Part Ret index: 1.8 Flow: 0%
Num, 100 Part Shape: imegular cotidy 1081 Usonic Pawer: WA
Analysis Mode: 530003500 Usonic Time: NIA
Fileri _ Ensbled DB Record: i Recale St Original Serial Num:, 84223
| Analysis Gain  Defauli :\Program FLEX 10.4. A3% M08
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MAT'

NO DESCRIPTION SIZE Q'TY L REMARK
A10000 | A 742 2kl - ISET | STS304
01 ol EHolF At 660W x600L x870H ISET | STS304
02 222 7] vl & 32 v o] 510Wx2900Lx110H ISET | STS304
03 1/2% AA 2] 2w o 1040W x4800L x800H ISET | STS304
04 A7 7] - ISET | STS304
05 Hp 7l tho] 470W x470L*360H ISET | STS304
06 125 F529 657W x1680L x850H 2SET | STS304
07 v A 2 2ol 1226W x4337L.x2230H ISET | STS304
08 1} - U vl 2 22 W) o 530W x2000Lx760H 1SET | STS304
R 8 A o] Zu] (YS-6000) .
P1 & g}o] A AFALIS0V X E00W ISET | PUR TFaE
B10000 | #=le}el - ISET | STS304
01 v ol (Fdas g 560W x2000Lx1150H ISET | STS304
02 sHAFEZH A FF-2E) 600W x3500L x2850H 1SET | STS304
03 B 2 v o 500W x1700Lx 1850H 1SET | STS304
04 Azaky] 7| (o] B A B 25 E ) 40KG/10-12MN 2SET | STS304
05 TR (d& F/AHE) 900W x3300Lx1670H ISET | STS304 | the+-¢) =
06 42 2§ ] o 1110W x4250L x840H ISET | STS304
07 Axrx 1130W x1080L x680H ISET | STS304
o ol A ANKO(AD-1000) SET | PUR
4220V x 1HP,300-1.5T/HR
C10000 | &</thebAl = 2kel - ISET | STS304
01 kA ] 7] (5 7/ E/A 8 ) 1230W x1240L*x870H 3SET | STS304
02 o] &&=} - ISET | STS304
03 T H A A 7 880W x1950Lx1180H 1SET | STS304
04 3| A7) 670W x920Lx 1020H ASET | STS304
D10000 | Aol 1000W x 1000L x850H ISET | STS304
01 Bkl 1000W x2500L x800H 2SET | STS304
02 2 o) 800W x1200L x800H ISET | STS304
HJ-750/CS2
A} A} 1)
03 | AZEF7)(EA) - °389W3'5KW<5KWEQL) ISET | STS304
A 0 750x10MM
g ol Z 1 2-33] /&
= ZWA00, o}xliol 210H
44571 (FM2000 SERIES) = eFsh-650H
04 %0} %] & o] o Al 30mm S-HEE ISET | PUR
M2 F=7F A FE A A7) ZEE30W, EEH400W
(AH8H 7] @A) 1nke)
05 Hgol & 1210x650H ISET | STS304
06 F] o 590W x 1000L x650H 1SET | STS304
07 A3 1SET | PUR
08 F A & o B ISET | PUR
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MODEL DSP-40A
40KG/7min
Foss (k#Ess 70-80L)
HBR L1450 xW760xH1220M
AIZHE sa 240kg/H
JUE STAINLESS STEEL
ok AC220V,50/80Hz
AH|IE= (2(00) 0.78kw
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A 124 FAAZAA D 0D hg gEAxEY AAY B

BI_CI BZ_C2+___+Bt_Ct
(1+n)t (14+r)? (1+n*

C e A]e 1% re AEA 2%, B 049 B, C = iAo w9,

- NPV gko] 0RG &
- ol AgEe SRR A4S A NPV g AR uastel 1 gow ¢

HedE A4

kot

T

- E NPVE vienelel e AAANEI £FE/] W] Belo] E7le] WATSE
FEE Aoz ANy A9M, BAFL FHoE tehbs Al E B
Ashe bsAel sk

- ae 3 Aol Agolt AR AEA J)Hu g, A8H ARNEE 5 A 1}
2 NPVel ghol 27 W@t 4 Sol vk

1. ¥ 9-H]& H] & (Benefit-Cost Ratio, BCR)

- B AR Y 713, re ARSlA ZRlE, B, AR Aol C & A &
O Wel-ug ulge NPVel BAMS Wali FAFEI} e e 7K AS ARHQ
ast7] gl ol
=
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2 4he W e R 245 ¢uele] st 2 e

Cwa A v % B bssaw, Aeuael 47143 oAee] 48 TAE
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9] & (Internal Rate of Return, IRR)
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+r)!

KR B R

At T Tt Tt A
B

- 5= AFR e 717 re AL A Eelg

7o) Be), C

- IRRS #H-H] & H|&o] 1o] H= &2&olH, NPVE HI7FA o= NPV7ZF 00] &= k2l

Soltt.
- IRRo] Al &e|A-& R =2 49,
A= IRRo] 7}4 =& Aldo] $AM4

e, o Ay =

2
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==
A
o
fr
o
N
. -
D0
N
)
X0,
o
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st Agafjof & aolg o) %%:_L
PN
T3

O IRR B/C H]&°|Y} NPVE 3}
SIREE o Aglel 71 717te] Ap R

JEREEE LS
o 9]

2. B4 713
O ®EA7|7FE 309 7FA S 20139 S 7o 2 HUlekdar, ALE A delee ToH ey
AZAE S 3 ek A - Bk AF(ALH), o A ALF A AAEelg
55%% 283t
- H]E FE2 A, &9, AFA], Gee] 2 v Ee)E s el S
- W] BES HAAHo|q LA E YAE ] BRIAE 9 e S
2. SAAZAN2H
7} 8§ FA
O FAAZAN=HLE A dAY, sA1F, FA8, I3, 4oz FAE o] lom A
AHlE Z 25483007 o]t}
- XA godn)E= <lAdn] 360,000 Y, A7IE 102664F Y, A =EH] 20,436,000 P o2
ZF 20,898,664 Yol &= A3 AFES 7S o
- FAAZAE HEHE 207000 9o 7 AbE o, AHE] = AlAHI9] 10%7F T E
= Ao JpAstg e v Eu| ¢ AuH = 5dntt) AFEAstE Ao AR}
F AA717F F 109 vt A28 A2 wAs s AS A
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T 2 = 9 Gl
Ak A 2kl 850,000,000
A1) 2548300 | - BAAR, FAL, FH, e 1 11348000009

- Al 7] 563,500,000
Q11 H] 360,000 - 10%1/¢ x 3,000,00091/Q1 x 12¥€/d = 360,000,000
ARk A E]l 0 30kWh

+9 | A71= | 102664 | - AlAH] 0 340kWh
H] g SAHAREE 0 1,000kwh
FA71 85 1 8555,3509/9"x 129/ = 1026642009/
A FH) | 20,436,000 | - 10,000kg/day x 7,8609)/kg” x 2609/\d = 20,436,000,000%)
g Al | 20,898,664 -
A 1] 29,700 - A A 990m < 30,000/m™” = 29,700,0009)
ekl 254,830 A Adu o] 10%E 7183
F 1) A78Fe AALEH 19 AGdE 1,200kWh, 47t 1,000kWh AHE, A& 90%, 495

2) Atatel kgF 7HAR 2012133 2013 FA] Fgof =jzpA el Hatel.
3) BIFH @rls w53 R A5

e 48394

O FAAZALRY WL AN WATE PR o)
- BARE AN ANEe Buldel ] FhANE A solw, Fkau ez,
A7) &, TAHAE

- S ANt 2
Wb BulFe AFEY g BAAAL Agshe] 4P

- whebA, Beegel A FkAuE AL G BAAEA 2R FHe 286157360 40w
4%

Fg | 29 Al

- AT 1 920kg/DY x 2609/ = 239,200kg/ I

- @SR} 1 239,200kg/d x 2079/g” = 49,514,400,000<1
SZEAM] | 20,898,664 | - 1AM], AVIE, A =]

F747EA | 28,615,736 -

Aol =9) | 49,514,400

T 1) A7z AL #8232 9.2%4.

2) AHE @b Aol delsel AlS
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a9 ]
7 t A A
TEL g a QOLZ gag | R | AR | eam ﬂz sas
2013 0 0 2,948 2,548 2,415
2014 28,616 28,616 25,710 20,899 20,899 18,777
2015 28,616 28,616 24,370 20,899 20,899 17,798
2016 | 28,616 28,616 23,099 20,899 20,899 16,870
2017 28,616 28,616 21,895 20,899 20,899 15,991
2018 28,616 28,616 20,754 285 20,899 21,184 15,363
2019 | 28,616 28,616 19,672 20,899 20,899 14,367
2020 | 28,616 28,616 18,646 20,899 20,899 13,618
2021 28,616 28,616 17,674 20,899 20,899 12,908
2022 28,616 28,616 16,753 20,899 20,899 12,235
2023 28,616 28,616 15,879 2,833 20,899 23,732 13,169
2024 | 28,616 28,616 15,051 20,899 20,899 10,992
2025 28,616 28,616 14,267 20,899 20,899 10,419
2026 28,616 28,616 13,523 20,899 20,899 9,876
2027 28,616 28,616 12,818 20,899 20,899 9,361
2028 28,616 28,616 12,150 285 20,899 21,184 8,994
2029 28,616 28,616 11,516 20,899 20,899 8,411
2030 28,616 28,616 10,916 20,899 20,899 7,972
2031 28,616 28,616 10,347 20,899 20,899 7,557
2032 | 28,616 28,616 9,808 20,899 20,899 7,163
2033 28,616 28,616 9,296 2,833 20,899 23,732 7,710
2034 28,616 28,616 8,812 20,899 20,899 6,435
2035 | 28,616 28,616 8,352 20,899 20,899 6,100
2036 | 28,616 28,616 7917 20,899 20,899 5,782
2037 28,616 28,616 7,504 20,899 20,899 5,480
2038 28,616 28,616 7,113 285 20,899 21,184 5,265
2039 28,616 28,616 6,742 20,899 20,899 4,924
2040 28,616 28,616 6,391 20,899 20,899 4,667
2041 28,616 28,616 6,057 20,899 20,899 4,424
2042 28,616 28,616 5,742 20,899 20,899 4,193
2043 | 28,616 28,616 5,442 20,899 20,899 3,975
Al | 858,480 858,480 394,216 2,548 6,519 626,970 636,038 293,211
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o stov) AnpAw Avberel ke BulEe AES g L 1M BEHALS
5 g3tk
- kA, ol A FHARE Al Qg FH ]S 64,186,066 WO E FH .

& 323, WI7b 71 @Al wle] welue
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T F 9 i

« Ab}3

- AZPYAEE 1 510kg/2Y x 2609/ = 392,600kg/ I

- FulaEe) 1 392,600kg/E x 2079/g” = 81,268,200,000

Auj5el | 85,050,420

Abihg

c AP 1 18652 /9% x 2609/ = 484,900 ¢ /A

- T4 484,900 ¢ /A x 7.89/m? = 3,782,220,000¢

A7), A715, A5H]

F A 20,864,354
B 7} 7EA 64,186,066 -

F D v7kd 7t 22" 18E 82 151%Y
2) AtaE @rbeE AlFo] BujEel AFEES] g H7E 4
3) H7tE 7hsh EgA]aE o] dlad =82 18.65% Y
2) AH}SE ©@bE AFd #BuEe AFEY] M HtrrA 9
o AAAd 24 23
O H7I4E 71t & AV% AARS A3 A3, BCRE 3.025, NPV 591,932¥wk¢]l IRR
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5324 W7 V1 Al sw eedulel watel o)@ Wgn B4 A5
(@) : s, o)
o R EREC)
0 10 20 30 40
BCR 3.025 2.665 2.364 2.108 1.889
NPV 591,932 534,458 476,957 419,483 361,982
IRR 1,853.0 1,674.5 1,496.0 1,317.5 1,139.0
£ 325 WA G BeA g AAd 24 As
(G : ga)
R T
7 gz A & A
BA Tgan [ eaz | TR ERE aaa [ eas
2013 0 0 2,338 2,338 2,216
2014 64,186 64,186 57,668 20,864 20,864 18,745
2015 64,186 64,186 54,662 20,864 20,864 17,768
2016 64,186 64,186 51,812 20,864 20,864 16,842
2017 64,186 64,186 49111 20,864 20,864 15,964
2018 64,186 64,186 46,551 264 20,864 21,128 15,323
2019 64,186 64,186 44124 20,864 20,864 14,343
2020 64,186 64,186 41,824 20,864 20,864 13,595
2021 64,186 64,186 39,643 20,864 20,864 12,886
2022 64,186 64,186 37,576 20,864 20,864 12,214
2023 64,186 64,186 35,617 2,602 20,864 23,466 13,022
2024 64,186 64,186 33,761 20,864 20,864 10,974
2025 64,186 64,186 32,001 20,864 20,864 10,402
2026 64,186 64,186 30,332 20,864 20,864 9,860
2027 64,186 64,186 28,751 20,864 20,864 9,346
2028 64,186 64,186 277,252 264 20,864 21,128 8,971
2029 64,186 64,186 25,831 20,864 20,864 8,397
2030 64,186 64,186 24,485 20,864 20,864 7,959
2031 64,186 64,186 23,208 20,864 20,864 7,544
2032 64,186 64,186 21,998 20,864 20,864 7,151
2033 64,186 64,186 20,852 2,602 20,864 23,466 7,623
2034 64,186 64,186 19,765 20,864 20,864 6,425
2035 64,186 64,186 18,734 20,864 20,864 6,090
2036 64,186 64,186 17,757 20,864 20,864 5,772
2037 64,186 64,186 16,832 20,864 20,864 5471
2038 64,186 64,186 15,954 264 20,864 21,128 5,252
2039 64,186 64,186 15,123 20,864 20,864 4916
2040 64,186 64,186 14,334 20,864 20,864 4,659
2041 64,186 64,186 13,587 20,864 20,864 4,416
2042 64,186 64,186 12,879 20,864 20,864 4,186
2043 64,186 64,186 12,207 20,864 20,864 3,968
A | 1,925,580 | 1,925,580 | 884,230 2,338 5,996 625,920 | 634,254 | 292,298
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Freezing Point Strengthen and Pressurization and Decompression's
Effects on the Dehydration Process Liquid

Ki-Hyun Kwon*, Hwan-Soo Cha, Byeong-Sam Kim, Min-Kyu Park, Jae-Min
Kim', Jong-Soo Kim' Korea Food Research Institute, Korea, 'Agrifood Value
Research Laboratory, Korea

The purpose of this study was aimed to investigate non-heated processing
methods to improve the agricultural products preprocessing process, after they
were soaked into the freezing point strengthen solution to freeze its surface, and
then analyze the dehydration rate by pressurization, decompression, and time.
After 600 g ginger was cut into 1-2 mm slices, the slices were soaked into the
1% freezing point strengthen solution for 5 min, and then frozen at -70°C for an
hour, The dehydration process was under pressure of 5.1 kgffem?, 0.3 kgfiem?
an 6 h and 12 h dehydration conditions. The results showed that the 6 h was
pressurization 7.07% and decompression 2.56%, the 12 h was pressurization
5.94% and decompression 4.70% to weight contrast to original. After 100 g
apples were cut into 1-2 mm slices, the slices were soaked into the freezing
point strengthen solution for 5 min. They were, then, soaked into the freezing
point strengthen solution of 20% weight contrast for an hour, and then frozen at
-40C for an hour, later extract 16 h and test separated to 0.5%, 1.0%, 1.5%
dehydrate solution, results in 0.5% dehydrate rate was 11.06%, 1.0%’s was
7.36%, 1.5%'s was 7.06%.
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