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SUMMARY

I. Title

Development of remodeling technology for Rice Processing Complex to
enhance the competitiveness of domestic rice industry

II. Objectives and significance of the research

To promote the consumption of milled rice and ensure the
international competitiveness of domestic rice industry, production and

distribution of the high quality milled rice are required.

But, crowed small scale RPCs in the narrow area could not produce
high quality milled rice because of the insufficiency specialists and
outworn equipment, and old fashioned process, purchase enough paddy
to process, and sale the milled rice with high price because of the
overcompetition. So, to enhance the competitiveness through producing
high quality milled rice, and decreasing the cost, and improvement of
the the intake, drying, storage and milling process and the construction
of Centralized Rice Processing Complex through unification of RPCs
located in the same city and district are required. But there is no

related research and CRPC model.

The objectives this research is to develop remodeling technology
such as establishment of the improvement scheme for the outworn
equipment, development of the CRPC models, and improvement model

of the unified RPC's milling system and space.



IMT. Contents and scope

The major contents of this research were establishment of new
process to produce high quality milled rice, establishment of
development directions of RPC remodeling, and development RPC
remodeling models.

The detailed contents of this research were as follows ;

A. Establishment of new process to produce high quality milled rice
O Survey and analysis of RPC process
O Establishment of high quality process

B. Establishment of development directions of RPC remodeling
O Performance evaluation of RPC process
O Establishment of the improvement scheme for the outworn

equipment

C. Development of RPC remodeling models
O Development of GAP standard for RPC
O Development of CRPC models
O Development of the design drawing and specifications
O Development of improvement model for unified RPCs

O Technical support and distribution system for CRPC



IV. Results and suggestions

1. To establish the new process to produce high quality milled rice,
intake, drying, storage and milling process of 45 RPCs were
surveyed. Insufficient capacity of intake, drying and storage, the
low cleaning rate of paddy cleaner, the over—drying and high
broken kernels ratio, high abnormal kernels ration in brown rice,
and low performance of unit process were investigated, and

temporary storage and tempering bins were necessary.

2. To produce high quality milled rice in RPC, the new process
involving purity index measurement process, the strengthened
separating process of abnormal kernels in brown rice, the
temporary storage process before drying, the cleaning process of
dried paddy before storage, the measuring process of milling
standard of whiteness, the changes of wet polisher's location, and
the partition of brown rice part, milled rice part and packing part

were suggested using the results of survey.

3. The first facility standard of RPC for Good Agricultural Practices
using the results of survey and analysis of the main factors affect
the trace ability and safety system of milled rice in Korea were
suggested, and used for the preparation of certification manual of
National Agricultural Products Quality Management Service.

4. The basic Centralized RPC models using the data and experience
such as the resonable scale, capacity(ton/hr) and construction cost
of CRPC acquired from consulting of RPCs unification of six area

in 2005, and the new process established were developed. And the



efficient connection system of CRPC, RPCs and DSC(Drying &

Storage Center) were suggested.

5. The design drawing and specifications of supplemented CRPC
models of 5ton/hr, 10ton/hr and 15ton/hr using the actual data and
experience such as the resonable scale, capacity(ton/hr) and
construction cost of CRPC acquired from consulting of RPCs
unification of six area in 2006, and of improved bulk storage
warehouse model using unified RPC processing room were

developed.

6. The developed CRPC models are being used already for unification
and the modernization project of milling system in RPC related
with the policy of the government as standard models. The results
of this research are planned to be transferred to RPC and company

through lectures and seminars.
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_ (r—B)x10 _1-
FA= o7 K100 s (3-1-1)

oA7\M, FA: fatacidity (mg KOH/100g)
T : N8 AAHA0.0017N KOHS Q.75
B: 3X38 AAX0.0017TN KOHS] 8. 7%
W wulo] Ay Wl EAE 5 HAYHS A

dog2 MEA(CR 300-3, Kett, Japan)2 53] WH5 ZA3}
W H2ghe A9l 33 SHA 9 Fdgke AHEEsith

© bk v AR 1009 WAse] B2 390 AN F 47

2)
15cm frefgAlel n=2A ZIAN F ARATE S8 e A==
S 7Fske] 20T I5HlolE (HK—-B1025)o] ¥i1 7 &9t o}l
HHaE DolS R akglon, 33] Wb S4ste] P AE AHESH T

© &5 0 ¥ A5 FAYCRE GAE G5 drE o B8l
a, dn g W= o] EdlE A3 AHe AdHste] & 250HS F

gl 54 71(HS—50, Japan)E °]-&3ate] S5ttt

EA % (degree of milling) : =479 dAvje} =AH Wnle 1HHS
TAQo 7 Al AAA S (Satorius L420P, Germany)S ©]-83}4]
THRET, TRE)S S48t o 2 (3—-1-2)% o] dArjet
e YT TEA S (=%, %) =, 24T AA" v
TS SA46len, dad we BE=(=AST AAE v F
FH] 0.8%vth 1RE)Z EA ST

egE )= o0 MATWNEEE (3-1-2)

@ AEF7] 0 Wnl 30gS AAFA S (Satorius L420P, Germany)® Al &3}

4ol 3/4 olatE Kerow Mste] Mehrlw
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3, A7) (% F & HE(F), SA-31, 144~150cycle/E (£ %A 3.5)),
104%3F A (144~150cycle/A-)sE &, 1 A% 50mE AFH 3] 104
2 3]A3 NS Bt A (HATCH 2100P, Germany)=Z =73} t}.

© W 0 P TAEI Y SATHE Sl on, AR 20gs
3For R v, ZAzs 1L AzEeks=gd ¥a, & 300mi(1
5C)S 7het ths, £202 1003](¢F 40x) HEstaL, Fsds theE
870 &A wtaldA HHo® 10mE AHAS L, AHIT A U
Mol FYgsk & 105CoA dxsla, dAAC A Wls
THE SAS, 3 el 155 wal Als 100g@ oz Fabste] 34

M NMG(New—May Griinwald reagent) @A : NMGA &2 1% &%9
eosin?} methylene blue§ %S 2313t ¥ methanolS ©]&3le] 3uj=

gajstel Azam, AR 9 1262 oF 20

@ CBB(Colored bran balance) index : WU E NMGA| ko2 120235}
Aoy, S@F 2 AR Auatel® Qla de vE Zert vE
= 3}=A47](Zoom video microscope, INU, Korea)E

ojgsta] e FA5sta, 57 ovA= AZE(Image Pro
19, US.A)E ol&3ste] = A3 =4, 285

0
2 ek AA agla AESTS =9 7P A(pseudo color)E:
J
=

AR b, 7Hde] Moz 3}y(A), TES(B) B AES(C)e=2
25 4998 Image analyzer(HAROX, HK—2200(MD3), Japan)ZS ©]
g3l MG AEEa el FEFo AN LA CBB indextE

4 (3-1-3)3 2ol Fakgich
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B 0.75%=A, RPcoﬂ HIE = Wl ol&d T3] 1.14%°] Hls] <
0.39% AEyro] MHEE R ol H AHELS 33.4%E5 YEFH I

¥ 3—-1—4. 2004d 4=&7] RPCo W H &= 2HE W o]&52 &

NEES g kel W3 o] &4 S H(%)

REC | Gy | s FA | #Ael | AFes] | e
A 5 19.9~24.2| 0.97 0.85 0.09 0.04
B 5 18.7~20.2 | 1.47 1.30 0.15 0.01
C 5 17.7~30.2 | 1.30 1.07 0.11 0.12
D 5 18.4~23.0| 1.24 1.11 0.09 0.04
E 5 14.1~16.4| 0.80 0.74 0.05 0.01
F 5 18.2~24.1| 1.25 1.13 0.09 0.04
G 5 15.0~22.1| 0.97 0.89 0.06 0.01
H 5 18.1~20.8| 0.86 0.73 0.09 0.03
I 5 18.1~23.3| 1.15 0.78 0.21 0.16
J 5 21.0~24.3| 0.73 0.58 0.13 0.01
K 5 15.6~23.1| 1.18 0.96 0.11 0.11
L 5 19.8~30.6 | 1.64 1.56 0.07 0.02
M 5 17.1~23.1| 1.28 1.14 0.08 0.07
4t 20.58 1.14 0.99 0.10 0.05
=Rl 26.04 1.64 1.56 0.21 0.16
E P 15.77 0.73 0.58 0.05 0.01
FFHUA 2.27 0.27 0.27 0.04 0.05
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A7) A AEEA e olmde AxIA 705 A=y, W
ol AFEE olEAd o AF FuA, e vt B fE
dol Astetnz A7IA Hol| NtEAl AHMES stk dlH, 53]
FeEFAxY Ay Ax(AT G do]l A wAskA kol RPC
AFHAN ] A7dd vloA FAEHA = o=dol o3k FajAte 7 B
3 vf gl B et AFAS AAe AE 14 B3kl

3 3-1-5. 2004 7)o S 7ol A 9 o] AEE

247 | 2B Bu WFE old Fam|(e) | °lEE

AREEEEE A | %ol | AFe | e ﬁ(fﬁg

b

A 23} 0.74 0.64 0.09 0.01 25.4

B 2 1.06 0.95 0.10 0.02 27.5

C s 0.82 0.65 0.05 0.13 31.2

D o 0.68 0.65 0.02 0.02 44.0

E o 0.56 0.53 0.02 0.01 29.7

F 2= 0.77 0.74 0.01 0.02 33.4

G e 0.69 0.65 0.01 0.02 28.9

H o 0.48 0.42 0.02 0.04 40.9

I o 0.80 0.69 0.06 0.05 27.7
J s 0.38 0.34 0.03 0.01 48.2

K o 0.86 0.78 0.02 0.06 29.1

L o 0.89 0.83 0.04 0.03 38.9

M o 0.97 0.91 0.03 0.02 29.8

Bt 0.75 0.68 0.04 0.03 33.4

2 f 1.06 0.95 0.10 0.13 48.2

HAAx 0.38 0.34 0.01 0.01 25.4
E=Ak 0.19 0.18 0.03 0.03 7.2
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Az ¥ vl F4
T | RPC | F8(%) TLE(%) Wol-E(%) v aL
alw laxlalwz4 05 [es
A |238[161] 7.7 (0.2 |32 | 29 |87.3/s3.8| 36 | TEI8F
B |19.9/19.2] 0.7 [12.0[15.7] 3.7 [91.3]91.0] 0.3 48/
o C 1980178120 (56149 1.3 [95.1940] 11 48C/6%
wi=n| D |19.7]165]32 09|20 11 ]469]16.9] 0.0 457C/20%
E |18.7]15.9]2.8 | 40|82 ]33 |80.6(85.1] 44 |  55-60C/6E
F [20717.4[3.3]00] 1.3 ] 1.3 [94.0]038] 0.2 | 30-35-25C/20%

o
ey

20.4116.7| 3.3 | 3.4 | 6.3 | 2.3 |84.0|81.9| 3.0

G [18.4[16.7] 1.6 [16.7]20.2] 3.6 |96.9196.9| 0.0 | 53.3C/AINAFH gle
H (2030189 1.4 ]2216.6| 4.4 190.2(90.0] 0.2 | 57.5C/2n 7491 gle

A 2
BN b
N

I 121.2119.0/2.2 1.6 |7.5|5.9[73.2|73.2] 0.0 | 55.0C/c 541 gie

37 120.0/18.2] 1.7 6.8 [11.5] 4.6 | 86.8|86.7] 0.1 55.3C
- ]921/}7}( 3F/ A+
J
(| 93177 8.4 (127| 47 | 8.0 |91.3|9a.0| 2.7 | S FA4L o
om E]X_IB‘ 15017-]74
. ARG T
a9 (;gg; 12,5193 6.8 8.0 | 4.0 | 4.0 |94.0(91.0] 3.0 | OHZE o
AR T bicgdEs
. LA
(A7 12.50117.2] 4.7 1 4.0 | 2.0 | 2.0 |94.0]08.7| 4.7 | & 142/19.0
o ‘?_}‘%kﬁ?::

W3t [11.4{18.1/6.7 | 8.2 3.6 | 4.6 |93.1(94.6| 3.5
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et
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NN R
BN 12
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o Agmdd FHEY

THFL3 (2004, 2005) 2 FHESAEFAREA(2003)9] AR <
st FYPRPC(2002 7))ol AAHo e AGAAELS A AY=E
(342,550, 29.4%), AHZd1(128,655%, 11.0%) 2 HA31(659,269%
59.6%)= Tw% F Jom, wo ofAE (140704 FEXAF AIHS
14.6%(2004. 12. 317]55)2A 20039% 59 9o xAA 3¢ 11.6%
Bup 3.0%7F S7Fekslth. ¥ o] opH&o] T e F=
2 @gsEa 9oyt uEE A AS fgk hHe gAY Bl K-

o

Awreh Baghs & 5 USATh

F 3—-1-7. Zt =4 RPCAIA H o4 aAs(5d543] 2004. 12. 317]5)
B | AR KR B Ty
A 7 98,574 14,196 14.4% 19431
2 4 50,185 690 1.4% 24910
= 5 62,899 1,649 2.6% 29204
= 9 162,002 32,324 20.0% 39204
d 5 111,087 14,584 13.1% 34910
A9 146,293 26,173 17.9% 3920
q 5 75,646 17,772 23.5% 3910
A 58,466 4,630 7.9% 29204
F A 34,538 4,317 3.5% 1431
g A 799,690 116,335 14.6%
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1) 98 9 9

=2 28 5 FHEAATdE ve £ 3-1-99 Sk

=

S 13.2~17.3%(H 1 15.4%) 2 Av|7F 53 &4=8(15.5~
16.5%)%21 RPC= 13.3% (4702 E3gk b, 244 A(15%) o] 3t
7F 1270 2(40%55), 16.5%°]40] 5/H4(SF 16.7%)°10 e, Ha&
1.3~16.0%(H+ 5.3%)F 5%°]’¢°] 40%(127]2) 0] AT}, Hol&-2 70.
3~99.3% (A 92.9%)% vl A = AHS fAsta glo] AF HA7)
F(80%) ©lat7F 6.7% (27 Ao EHatlom, AWab7beE 7.8~38.7(H
T 18.8)FA] Aol Aujolf FH7|FE 200171 RPC7F 30%(97]42) 4l

o
getgih. Mol BQE Aol AFL), o, By g 0B F

rlo

o

H]E= 0.85~8.31% (3 1.99%, 8.31%%1 RPCE EiF wju]e] u]af=] o
AADel et A H T FES HE x2S AUIAGE AP
o] Jastltt.
3% 3-1-9. RPCH 5 W #4
o %E;S% %(%% %&]3% S ol=4 ZUE(%)
Z7go] A7) 71e | @A

3 o 15.4 5.3 929 | 188 | 1.87 | 0.04 | 0.09 | 1.99

A o 173 | 16.0 | 99.3 | 387 | 7.58 | 040 | 0.33 | 831

H A | 132 1.3 | 70.3 7.8 | 077 | 0.00 | 0.02 | 0.85
FFHEA 1.0 3.5 6.7 7.3 | 1.31 | 0.07 | 0.07 | 1.42
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H, AAH), A7), olg s AAskE AldETIol, Al A717F Ao
=22
H

=
(1.6mm), A8 H=F HAEYF o= HA A Eo] 0.6~

dnjiol= dn &S FolAY AnUidSs HAoE g P

ZNAZF 8MA(ETE FF 6

o, G 7IA S dvle] = 0

FrFES —0.2~1.4%(H 0.5%)57 ek whd, &L 0.3~12.7%(H
3.8 %

SATE 7 2 9FEE A dvls A-HuES 30714 RPCol
A E5AH% A= 65.7~88.8%(HF 77.6%)Z2 FHAA 9 Hujx| Aol =
23.1%° AHHlE AolE YErATE. dAndEe] B HE wnjo M=
H A go] Hlmz 8o Hu 23.1% =Fo]7F st = glo] dA Ad&
o] Fujr]Ee] A& JHVESFE dekEfojof 3 a7t =4t

(3 3-1-12).

o34 | IR Bt A Az | U
TAAA | o] EHHAE(RD) 19.3 56.5 1.2 15.3
A @ ERLS(%) 85.0 96.1 57.6 8.8

&) 5a) AnH]E(%) 92.2 100 67.2 8.9
o A7l AT

1|4 S(%) 72.2 95.3 37.2 17.5
Y A A EE(%) 8.7 29.1 0.6 6.9
Ao AH8(%) - _ _ _
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E3-1-11. @v] o ©9717) B3t AT ES

28(C) (%) FEE(%)

T
A w2 A | F || A | |
Hat 17.8 1 201 | 2.3 | 156|161 | 0.5 | 7.1 | 10.9| 3.8
=]al 21.2 1257 45 | 171|169 | 1.4 | 16.0 | 22.7 | 12.7
HAa 1521170 | 0.9 | 142|149 | =02 | 2.0 | 2.7 | 0.3
EAt 22130 | 13 | 1.1 | 0.7 | 0.6 | 49 | 7.3 | 4.2

3 3—1-12. 30704 RPCoIA ¢ dn] #F9

; n] A2 &n) 0 AY HL(%)
T HIE(%) A SRR A% | SlER%) | 2A%)
3 ot 77.6 22.4 15.8 5.5 0.5 0.6
FH o 88.8 34.3 30.7 9.1 1.1 1.7
F A 65.7 11.2 6.6 2.4 0.1 0.0
3) Au)n

RPCell= oF 3~6e] Au7|7F AA¥ o] Sl=t], AxrAAn|7|ef w3
ARu 7] 2 AnrlE A" SEAAE A2, npEA AN 7]k dAn| 7]
T e A AR o ® R

307H2 RPCell A" AGuAlAadls AR Ao, ej=ato]l 17% (570
42, iRkl 83% (2570 4)7F A Aol dlew, o=t Anrjs B
A SatakeAH(NCP series)©| AT o]9]ol= ol =tujolli= Yamamoto
A AAFAN 7 (FF) 7H) E 23S AR A28/ Shizuoka seikiAbe] A A A]
2l (thololE =), SatakeAle] AW A|2~EI(Mill master), Toyo &°] Al
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RPColl tst AFZ2AA BT FgS ujAste 7HEA 28 Hdes F
Aoz BAsl7] 98] MEezA(eF 40+1)S AASEE oy, Wn] wie=
36.8~43.2(HH 40.5)2 ° orofrt), dmn] W= 20.8= A wWin| uwi

]
=
Bt o 197 A%/t FAAUG. ABE quF Aebs

% | TFHES 2.9~
17.6% (B 7.5%), 435S 8.5~19.0C(H 12.6C)olAtt. A7)
Aol Fg Qe FAdsow Qe A, dv sEEZA, F
gdgo] =2 dnE sk

7
3—1-6 , r* = 0.4169)S &

T A A5} B4t oy HA | mFAx
Hl o 40.5 43.2 36.8 1.6
7] o
N} 4(%) 7.5 17.6 2.9 3.5
A )Ad | A A EE(%) 23.8 52.6 1.8 13.0
AHE(%) 16.5 52.8 0.2 16.1
ANz 1
BT AEE(%) - - - -
e bdlel A7 157 (%) 0.0 9.1 —-8.0 2.7
SHEE(%) 14.8 16.1 13.6 0.7
AHH)E(%) 82.7 91.6 70.1 5.9
o] 9 A}71(%) 6.2 12.0 2.1 2.7
A H(%) 8.7 20.2 2.4 4.5
I H(%) 2.2 5.7 0.5 1.1
2N (%) 0.3 1.1 0.1 0.2
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gu) A 2~H] 74 Sz Hoj = Ea
et 27.8 70.9 0.3

142+ 1epE+ 1] npz et 63.6 98.2 25.1
A1 8.6 25.6 0.5

drhet 30.5 42.2 23.5

LA L om} 4 <] el ds 54.7 66.9 43.6
nhz2ck 6.0 9.7 3.3

Am1e 12.0 23.0 3.9

A et 27.5 68.1 0.3

el 45.8 75.5 10.4

1A 3+ 1] npEoth 12.8 63.8 0.4
w3 5.3 21.6 0.5

A1 10.0 25.7 0.8

et 23.9 65.9 0.4

el dls 46.0 78.5 4.0

R p— npz2c 10.5 23.8 0.6
il dnies 7.1 13.8 0.7

el s 2.6 6.3 0.6

A1 8.7 25.7 0.4

Bl =ehey 49.3 91.8 7.6

2rpzaH+ 1w =iy 50.0 92.4 6.0
Am|1ek 1.8 2.4 0.9

npE 52.4 95.7 16.0

el vd=s 22.8 50.2 0.5

3ubz+199n) el 12.8 66.3 1.0
npEA 1.9 4.1 0.0

Ar] 1k 10.4 32.1 0.5

,48,




Bl
22

1t = EA] Aol

Jo . 3 29}

A~ H
— u

Al
] 2 Aol

S|

Zh+1

=), fEdoz 192+1m}
Aol 0.3~70.9%= Tk

As &+ 3
] 7] ol A €]

-
1

()]
A

& =}ol 7}

o=

s
. T

= dEh o

]

[e)

ki3

]

[e)

d1 =

Qv T4

Z+1

H7 1921+ 1w}
151 9704 RPCOA E=AH]ES

o}
=

Ak
=

0
el
_
0

1

%
)

A3, RPC

g3

=
=

A4 %

A m) 2] 25l o]

<

il

el
_

R R i B e el D e R B e
TN NI GIKIS|IL|R S| LK S| <
~~
IS
N
el R R Kol I R K RN K R R R R N K A R K
=l 0| O F| O[NNI N| NN S| <F|0|LO| O
T IHE I NN <F|<F(D-]| DD | O |0 N ||| NN
vze)
X
1
Al OO M| O — N M| O (@))
P e e il Bt DR e O DU P R
O D=~ | < | < [aN] O | M| D~ a
N
R
N
R E R L R
_qwu |~ A ] A A~ |~
=
e
"
s || 4 | B
<|molAamim| oz~ SR
= BN | | NR
=l

,49,



20
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U4 o}l Aghr|AEo] 29%=2 =S W ollga] =AHXH(CBB
index =}o])7} 46.5%019 . HEHozw T AHAI) 3.1%2A B4

EAo] s ek

bk gk o2k ¢ 3wke] EAEES 27.1% : 1.5% : 0.6%°]aL, A
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P Te [ o [] 29 [ 39 [ 2= {097 |] 1w
33 || 29 || 46 || 49 || 54 || 30 || 34 || 41
@8 || 00 || a0 |[©03) || 05 || 2 ]] 01 || 07
265 || 305 || 355 || 36.7 || 38.2 334 || 331
0.0 || @o || Go || a2 |] w5 — || 03)
196 || 282 || 363 || 384 || 388 385 || 407
0.0 || 86 || 6D || @D || 04 - || e
00 || 67 || 101 |] 103 || 103 12.4
@50 | | @1 | | eL1 | | eLog) || @Lem) (2060)

545 || 271 || 15 || 06 16.4
100 || 237 || 84 || 7.1 || 65 6.3
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e CBB index B _C(?B .C(113B Aozt
E]_ D) o= H = (U]71—é+§%&) Ao | Index | mdex _—
e IR e Ml P E e T ST P
A s | 3w ) | B |A-B
&u] [19.6] 0.0 | 0.0 [100.0/100.0| 0.0 | 0.0 |100.0| 0.0 |100.0
A2 28.2| 6.7 | 741 1259 | 17.8 | 81 [19.1] 53.0 | 6.5 | 46.5
vl e 36.3] 101 | 95.8 | 42 | 1.7 | 25 |35 103 | 0.6 | 9.7
vlzotk 384 10.3 | 973 | 27 | 0.8 | 2.0 [ 13| 42 | 07 | 35
w3k 388 103 | 983 | 1.7 | 02 | 15 |12 41 | 0.3 | 3.8
Aw)1ek|40.7] 124 | 984 | 1.6 | 0.3 | 1.3 | 1.1 | 3.3 | 0.2 | 3.1
&4 H| 1l
1AM o CBB index 25.9
SR Ao aate] 46.5
- CBB index 4.2
PR | g age] 07
CBB index 2.7
TR | qehg 0] 35
CBB index 1.7
TS| g age] 38
oqu| 1t CBB index 1.6

FHf-H axpo] 3.1

1% 3—1-8. ARPC9] 7} Amu]7]o] A4 2] CBB index
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AUA 2R S AnpR+ 1A AN Balo)a, FAAN Y= W HSd
of X RPCE, M 43.98 A4 7]&+2 40x1Rt} AUYXA Zow,
EAEAL Iupgo A =Au|E o] 83.9% % AU Al Fo} /%}a}ﬂﬂgxg s
7.3%, =8AAE 15.5%010 01, HFAFAAS CBB index7t 3.0%°]

, SAAX(CBB index ZFo])7} 2.7%01=d ol @n] HAY H] o

al
s flo] A

upzk 2t 3k AN =R 5.1% 0 1.7% ¢ 1.4%, RAebr|
A Z7HEL 06% 1 1.6% @ 2.7%%A vFE 1gko] A =R ujEo] x|

Fol Aepr7t wol @A v, wpE 3, 492 = o] wHsklal, F2
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A | Lol = I I o) = o I )t B O o1 = = =2 = I I s e
= 1¢k 2¢k 3¢k 4t AIZE || A7) 1%k
3.3 7.3 7.9 9.5 12.2 5.8 10.6 7.2
(&) || (0.0) 0.6) (1.6) 2.7 (6.4) (4.8) (34)
19.7 24.3 27.7 29.3 30.4 25.8 27.1
(0.0) || (46) || (3.4) || (1.6) (1.1) - (1.3)
21.4 36.8 42.6 42.8 43.1 43.0 43.9
(0.0) (15.4) (5.9) (0.2) (0.3) (M.D (0.9)
0.0 11.2 11.8 12.1 12.2 13.3
(21.97) | | (1952) | | (19.37) | | (19.32) | | (19.28) - (19.05)

839 5.1 17 14 79
100.0 35.2 24.7 19.3 19.1 17.4
(0.0) || (64.8) || (10.5) || (5.4) (0.2) - (1.7)
15.9 15.4 15.4 15.3 15.3 15.0 15.1
(0.0) || (0.5) || (0.0) || (0.1) (0.0) (0.4) (201
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CBB index CBB | CBB Az
NEpeR=) | HE| | . 1
T2 | ey | aps (18 O”f _OH)_ s ;ﬂ% ;jldie%} gk
7‘-” U]7O'6‘ L5 (A) (B) (A_B)
HAn| 121.4] 0.0 0.0 {100.0|100.0| 0.0 0.0 0.0 0.0 0.0
vz ek 36.8] 11.2 | 89.6 | 10.4 | 4.5 5.9 | 4.7 18.0 | 2.5 15.5
nlzoek 42,6 11.8 | 94.8 | 5.2 0.6 45 2.2 7.6 2.3 5.3
a3 wk42.8] 12.1 | 96.0 | 4.0 0.1 3.9 |1.1] 5.9 1.7 4.2
a4k 43.1] 12.2 | 96.8 | 3.2 0.0 3.1 109 4.5 1.8 2.7
An)1e+(43.9| 13.3 | 97.0 | 8.0 0.0 2.9 109 4.3 1.6 2.7
4 H| 1l o ¥HEA 9 CBB index
. CBB index 10.4
1
PRI g gael 155
CBB index 5.2
PR gopga7e) 5.3
CBB index 4.0
RS oo 4.
CBB index 3.2
PR g 22000) 2.7
A1k CBB index 3.0

F th-Haxxfo] 2.7

A7 30 | AR:43 | HAr:16 |

19 3—-1-10. B RPC9] 7} Am]7]e 4] CBB index
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¥ 3—-1-16. RPC H]-& T (AAHT)

(9] + d4, %)
A 474 =N 4~8HE 8=V
Hl-g- HlE | Mg | Ml Hg | HE | Mg Hl&
7V | 10,455,266 |94.26 | 6,615,753 | 91.79 | 10,983,033 [94.16 | 21,369,589 | 97.09
A8H] | 10,366,946 | 93.50| 6,563,121 | 91.06 | 10,892,152 [93.38 | 21,173,775 | 96.20
7] 88,302 | 0.80 | 52,633 | 0.73 | 90,851 |0.78 | 195814 | 0.89
Q174 260,290 | 2.35 | 262,908 | 3.65 | 252265 |2.16 | 272,781 | 1.24
A=) | 100,493 | 0.91 | 82,053 | 1.14 | 105343 | 0.90 | 146,888 | 0.67
=T | 115,771 | 1.04 | 136,272 | 1.89 | 102,817 | 0.88 | 83847 | 0.38
B2 FAM] | 35684 | 0.32 | 35680 | 0.50 | 34,166 | 0.29 | 39,646 | 0.18
ekl 8,342 | 0.08| 8902 | 012 | 9938 |0.09| 2400 | 0.01
A|zH] 372,632 | 3.36 | 328449 | 456 | 428518 |3.67 | 368,709 | 1.68
ofH] 5194 | 0.05| 3280 | 005 | 5055 [004]| 11,678 | 0.05
il 9,356 | 0.08 | 6,543 | 0.09 | 10,058 |0.09| 16534 | 0.08
GH] 21,254 | 0.19| 16,039 | 022 | 25669 |022| 2638 | 0.12
V| 172,919 | 1.56 | 170,765 | 2.37 | 187,731 | 1.61 | 141,298 | 0.64
SR, 6,684 | 006 | 3529 | 005 | 11,416 |[0.10| 4477 | 0.02
T 49,683 | 045 | 24462 | 0.34 | 66,761 | 057 | 85984 | 0.39
TEQH | 52,041 | 047 | 48283 | 0.67 | 57,970 | 050 | 48650 | 0.22
oFAH] 21,125 | 019 | 22935 | 0.32 | 21,009 |0.18| 15632 | 0.07
S)F7FEH] 176 0.00 99 0.00 338 0.00 - -
ZTERR] | 34201 | 0.31 | 32,514 | 045 | 42481 |0.36| 18069 | 0.08
ZAZH] | 11,088,188 | 100 | 7,207,110 [100.00| 11,663,786 | 100 | 22,011,080 |100.00
D) FFade F9F, FEddu, A7), edsAge 1
2) b= R, gxneln), Py T3
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3 3—-1-18. RPC Al&3|A} dld HA|de &3}
AP A= kw) 7 Vs A= kw)
Bk ENE : il
=l glol | = =] _ &Hul | W) | ZA | B2 _ (kw)
R | | 7 ;531 g | S| ;531 )
T 1= =) = T T T =
T T
= A
B 10.22(166.81[22.37 [156.60|356.00| 38.70 |114.99| 6.49 | 61.15 |221.33|577.33
<
92k [17.52(110.74] 17.48 | 22.37 [168.11]50.75 | 72.33 | 0.75 | 46.61 |170.44 |338.55
o
H<l 21.43 |130.45|77.28 | 105.70(334.86| 36.05 | 113.38| 7.80 | 55.05 |212.28|547.14
25717
T & [27.60(319.70/30.20 | 79.75 |457.25|72.24 |120.60| 0.00 | 78.20 |271.04|728.29
B23719 19.35(178.00(35.75 | 79.78 |312.88|32.60(110.13| 7.70 | 66.15 |216.58|529.46
AZ719 |15.23[191.06(20.20 | 16.00 |242.49|48.30{131.73| 9.40 | 78.50 |267.93|510.42
ootk
o |1065(226.20|77.28 | 20.83 | 343.95| 46.80 | 153.80 | 10.30 | 94.70 |305.60|649.56
—
o3 7] Al |27.08|187.31| 7.46 | 73.82 |295.66|52.95 |120.06| 4.48 | 36.17 |213.65|509.31
A
16.18[190.16|27.59 | 82.03 |315.95|36.69|113.87| 6.71 | 94.37 |251.64|567.60
A7
3 3 |18.36]188.94|35.07 | 71.76 |314.13| 46.12 |116.77| 5.96 | 67.88 |236.72|550.85
¥ 3-1-19. Y AFFAF 2Ele] RPC AAAE A3
AZAGR AR (ew) 7Fg- AR (kw)
RPC A
Az 5le | B _ Hu A X _ (kw)
WA g zﬂﬁ_}%—% éﬂl b -“%l i g gﬂ bl
A 21.151196.29| 46.35 | 77.50 |341.29|77.41|248.44|17.40(115.35(458.60|799.89
B |16.30(274.53] 82.90 |52.20(425.93|59.92| 97.62 | 16.00|107.90|281.44|707.37
C  [45.80|184.02| 89.45 | 77.50|396.77|50.17 |118.74/13.70 | 87.15 |269.76|666.53
D |45.80|115.17| 89.45 | 77.50 |327.92|76.45|204.98| 6.70 | 91.72 |379.85|707.77
E  |28.40(259.65| 46.90 | 36.50(371.45|66.25|205.25| 5.25 | 99.75 |376.50|747.95
F |21.15(274.73| 78.72 | 94.00 |468.60|78.66|226.93| 8.40 |114.85|428.84|897.44
B 29.77(217.40| 72.30 |69.20 |388.66|68.14 |183.66|11.24(102.79(365.83| 754.49
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3E 3-1-22. An(FH) Y e A9y A HY I5A

g | Wy (gueEHE| 988 | do = A | =4

(%) (mf) | (=) | (=) | (mm) | (mm) | (mm) | (mm)

12 11.53 | 1.81 1.24 | 4.98 | 2.80 | 1.81 |12.84

15 11.90 | 1.81 1.23 | 5.07 | 2.84 | 1.84 | 13.04

4 9 18 12.20 | 1.81 1.23 | 5.11 | 2.87 | 1.87 |13.21
21 12.61 | 1.81 1.23 | 5.23 | 2.91 | 1.94 | 13.43

23 12.71 | 1.82 1.24 | 5.28 | 2.91 | 2.01 |13.51

12 10.57 | 1.82 1.23 | 479 | 2.68 | 1.67 | 12.31

15 10.64 | 1.80 1.23 | 479 | 270 | 1.69 | 12.32

IR 18 10.77 | 1.82 1.23 | 4.84 | 270 | 1.69 | 12.43
21 11.12 | 1.83 1.24 | 496 | 2.75 | 1.81 | 12.65

23 11.15 | 1.84 1.23 | 4.97 | 2.74 | 1.85 | 12.68

12 9.71 | 1.88 1.30 | 4.68 | 2.57 | 1.58 | 11.90

15 9.95 | 1.91 1.29 | 477 | 257 | 1.61 | 12.08

93] 9 18 10.20 | 1.88 1.28 | 4.79 | 258 | 1.62 | 12.18
21 10.14 | 1.94 1.28 | 4.87 | 258 | 1.63 | 12.24

23 10.15 | 1.94 1.28 | 4.86 | 2.64 | 1.70 | 12.24

12 9.88 | 1.90 1.30 | 4.72 | 2,56 | 1.26 | 12.01

15 10.08 | 1.95 1.32 | 4.83 | 256 | 1.29 |12.21

2 g 18 10.12 | 1.98 1.36 | 4.89 | 2.58 | 1.30 | 12.29
21 10.35 | 1.95 1.35 | 4.92 | 2.60 | 1.36 | 12.38

23 10.45 | 1.99 1.34 | 4.99 | 2.61 | 1.46 | 12.49

12 9.60 | 1.93 1.27 | 472 | 246 | 1.71 | 11.89

15 9.90 | 1.94 | 1.27 | 4.81 | 250 | 1.72 | 12.08

LLPARS) 18 9.98 | 1.94 1.26 | 4.84 | 251 | 1.74 | 12.13
21 10.31 | 1.92 1.25 | 4.88 | 255 | 1.80 | 12.31

23 10.44 | 1.92 1.25 | 491 | 257 | 1.82 |12.38

12 8.60 | 1.88 1.25 | 4.40 | 2.37 | 1.74 | 11.19

15 8.90 | 1.92 1.25 | 451 | 2.37 | 1.75 | 11.42

Z Ab] 18 9.14 | 1.93 1.25 | 4.61 | 2.42 | 1.75 | 11.59
21 9.22 | 1.94 | 1.25 | 4.65 | 2.42 | 1.78 | 11.66

23 9.68 | 1.92 1.24 | 473 | 250 | 1.82 | 11.92
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Hy&EE | H A Y AEE(%)
(—) (—) 2 3 6 9 12 15
50 96.3 94.5 93.2 92.2 91.1 90.9
60 60 94.1 93.3 92.1 91.3 89.9 89.3
70 93.4 87.8 86.0 85.9 85.3 83.9
80 87.2 85.7 84.8 84.2 82.6 81.7
50 94.6 92.3 91.7 91.0 90.2 89.0
70 60 93.6 89.3 88.2 87.6 87.0 86.8
70 95.5 89.9 88.9 87.5 86.3 85.7
80 93.0 87.7 86.9 84.6 83.4 82.4
50 92.3 87.7 87.0 84.9 84.6 84.2
20 60 91.9 88.0 86.3 85.2 84.1 83.5
70 90.0 84.9 83.7 82.2 81.2 80.7
80 88.5 83.4 83.2 80.3 79.5 79.5
50 91.1 86.6 83.7 82.9 80.2 80.2
90 60 90.5 85.8 80.5 78.0 76.8 76.8
70 82.6 79.0 75.4 73.8 72.0 72.0
80 78.8 73.8 71.9 68.0 67.8 67.8

An| o] AAAE7E AAsta Qi JAT 2ASHRPCIA

4 zH
TIRE FHA AT A, GH) 10.9% A7) 0.9%, WH
2] S

,72,



3 3-1-24. AAAE7e] A dAv] 9 win] e
A (— 1Ad9d A2l 59 (kg/chhr)
Ar(A) ] (B) A/BX100
60 5.9 6.2 95.2
70 10.4 11.5 90.4
80 17.5 20.7 84.5
90 26.3 32.4 81.1
) @7 g5 2 dveer]e AEE &Y
S=rRPC T3] (2003)7F 12704 RPC &< &< n FFHE 5
gate]l SA9 0.8%HERE tFe] du|rt ﬂﬁi & (4= TR N1 A) 3
oh B Ao 4 W ﬂ"e‘zir 15%)8 488 aFEe dnrl= o
3] FHAARE wo ERE&, A EAE U %@%% ast A7= o
S ¥ 3-1-253 7Sk}
3 3-1-25. AFE drr]e T35 E9)
3T SR8 (%) TTE(%) A A %)
1 88.7 0.7 0.26
2 97.2 0.7 0.36
3 98.4 1.0 0.57
4 98.9 1.2 0.87
5 99.4 1.3 0.96
ks, d@uz] gigo] s mA= Anl7 (729 &
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° A7 8(%) 3.5 7.5 3.4 14.7 9.5
A A | R RE7HEA(%) 0.1 - 0.1 4.4 0.8
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2582 2,00080] He=d, o WlFEree WYAEY] FF o
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RPC 1.79
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9 | 92 | B34 | BIARPC| 1.5 | 14.7 | 33.6 | 149.4(12.7]13.4]10.4|11.1
10 | 92 | AAHHAE | tRARPC | 5.0 | 14.7 | 33.6 | 149.4 |12.7|13.4|10.4|11.1

11 | 921 | HolqFet | 7F9IRPC | 3.0 | 14.7 | 33.5 | 149.0 [12.7[13.4|10.4|11.1
12 | 92 | 98 | ERPC| 4.0 | 11.7 | 23.6 | 83.5 |11.2]13.8]/11.213.8
13 | 92¢d | AAEE | FRPC| 3.0 | 14.7 | 33.0 | 146.7 |12.7]13.4|10.4|11.1
14 | 923 | A3} | 3JRPC| 4.4 | 19.2 | 51.0 | 296.2 [12.2]13.3]10.4|11.0
151929 | 2359 | IYRPC| 50 | 19.2 | 34.6 |201.0(12.7(13.7|10.4|11.4
16 | 939 | w595 | 95RPC | 2.0 | 14.7 | 34.4 |153.0 [10.3]11.0| 9.8 |10.7
17 | 93¢ | 9582 | FYURPC| 3.0 | 20.0 | 37.8 |228.7 |10.3]11.0/10.0{10.7
18 | 93d | Wx%zl | BZRPC| 3.0 | 16.5 | 13.5 | 67.4 |10.3]11.3/10.3|11.3
19 | 93 | <=x8sF | EFRPC| 3.0 | 18.2 | 23.5 |129.8(10.0{12.6]/10.0|12.6
20 | 93 | AF¥Ad | ABHRPC | 2.8 | 185 | 27.0 | 151.1 |10.5/13.3|11.0|13.3
21 | 94 | =559 | F9RPC| 3.8 | 19.9 | 46.5 |279.9 [10.2|12.6/10.2|12.6
22 | 943 | g d | IFRPC| 5.0 | 15.2 | 37.5 | 173.0 [10.8]11.8]10.9/11.9
23 | 94\ | Jxkg<l | 8ORPC| 4.5 | 16.0 | 40.5 [ 196.0 [14.3]|16.4|14.3|16.4
24 | 943 | Forgiel | SeRPC | 3.0 | 16.0 | 33.0 | 159.7 [12.0]15.2]12.015.2
25 | 95 | €4Fs4 | HARPC| 2.4 | 184 | 46.4 |258.013.9/17.9]12.0/14.6
26 | 95 | EU9 | YURPC | 5.0 | 155 | 41.5 | 194.6 |12.5|14.6(|12.5|14.6
27 | 951 | FoHol | HOlRPC| 5.0 | 155 | 36.6 | 171.6 | 9.3 |10.4| 9.3 |10.4
28 | 973 | X3 | SHAURPC| 2.0 | 13.0 | 44.9 |176.9 [12.4]13.9]10.9/13.9

At 178.4 10.3
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3) 7hEA e &gt

AeAdis Ga(Ed FaEE 80~100mm)E el FUEZ?

U E (condensing unit)E A X|3taL, Z# ol
duct) & &F sk Al olth RPCel AXH
AeAgae] A AFeES T 6m, & I oF 50T A

tu 7 A9 AEEUE 652kg/m (15%7]15)¢] B 6% AEo o]

N
>
of
ol
ol
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L
w
it
o
k1
il
2
o
Ol
ol
rlr
o2
“
ol
=2
=
o
o
=
o
k1
1o
2
o
o,
N
N
olr

F 3-3-29. W} 8 AyE B ddAe] dHdEE Bl

» T [958 TR | aas
= o . Y } o Hl a1
(C) (%) U5 (kg/m') (W/mK)
. 28 16 40% 0.163
5 16 40% 0.133
OFsfe 28 | 87.3 970kg/m 0.574 | ®WmT} 3.50) =
Az 28 | 84.9 840kg/m 0513 | ®mr} 3.20) =
o As B . w6
(saqaz) | O 39kg/m 0.026 | H7} 6.3 =o
AR e L 64.1kg/m 0.041 | B7} 3.9m) =2

F) 1. AR 5(1982)9] FHd uidk dHEEA e o3 ALt
2. S. Rahman(1995) Food properties handbook

3. FAA(1983) AFHES 7%

J 9} &) 0.86kcal/kg:'Ce ARl FFolH, &5

= =
Bysttt, W H Aol FyEe 28] o €ehH, 19 4

- 228 -



o] A= A¢ 10%°lvk M A5 A 100%etar 7Hg st = Utk
1 A 2A Lo WzheH 2 Wl Wb Algo] e d Aom dAd
stttk ey A2AG Yol X FYEZ Y (unit cooler) o] W7z}
5~2.75m/secT o2 oY E(air duct)E F
& % v gu g vl 45 A Omfsec FEolH, F7
2 Q4717 B9 = e I Ed s A
(static pressure)e] §lo] W RHWHAMFEHE AHASHE7F o7 CHHAL,
convection)®l] B]a] ¢k 1/10008 o] B33k AZ=(fHE, conduction)el] <
3 W™, He dHAEE(heat conductivity) = U3pE T 1/3.59] &3}
ato] GuprTh Wk g Agbo] of 3 E H Fo® o SHATH
H o] AbEAgAAAe 7EE 254 2 FFoly A
A v 97|t ws wo] AwkA <l Fgael sUF =
BAE Wl AAE77F g, FFS &
o] FAWRo Pl (A4, refrigerant)d] FELEE Y&
~10CAHE Yomm Fdo] ZFOEs)el 714 i ¥4d
w5 3FghE of 5CAHLoY, o] W FeET Y4ET2
At=3TC)olH, PujFh2 =9} %7]%i}°1] g = o
(absolute humidity)¥H A5 (bR 22 FF TS 714
7h DA A Ao wheb e A=A quc}L At g
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31.5mm

: 1.75 m*h-C/kcal X 0.018kcal/m-h-C = 0.0315m

—
=

©2.10 m“h-C/kcal X 0.018kcal/mh-C = 0.0378m = 37.8mm

- A&

© 0.018kcal/mh-C(E%E 0.035~0.040kg/m' 7]

© 7] Al&E pre—fabricated panel® wdo]

.
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A fow, A=A
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A 7+4) Bl
T HEEAN | THERS] AL R | FHRALE 7R EE AR A A
750=x27k
AR 500:=%37] 500=%37] B
(°F 1009, 27.2%12.0%11.0m)

AX7VA 522.3 M1k 438,397 369.397H]

(=118 vES)

Akl n], o] &3 JI7FX74A] £33 Y
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