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SUMMARY

A. Design criteria and standardization of facilities and materials in RPC

Rice processing Complex(RPC) was introduced 10 years -ago in Korea. The. number .of
RPC’s established in Korea is 307 up to the present(1999). Since 1992, RPC has been
established at the major rice processing areas. The agricultural cooperator and the private
citizen established RPC’s of 199 and 108 respectively with government investment.

Drying and storage system will be steeply expanded by the policy planning in éonnection
with RPC until 2004. But we did not have the matched design criteria and standardization
for those facilities as yet. The RPC maker did not have his own model as yet, and the
user is suffering from the high investment in equipment and after-sales service.

Therefore The criteria and 'standardization for RPC must be proposed to minimize the
technical problems occurring during operation. This study proposed the design and
standardization for RPC, the results are as follows;

1) Planning of RPC

2) Interior design criteria of processes
' 3) Material standardization of processes

4) Execution standardization of proceses

5) Facility management standardization

6) Safe facility standardization



B. Development of a continuous flow grain dryer

Post harvest processes for rice are divided into drying, storage and processing in the
technical view. Drying among them has a great influence on the high quality of rice.

It is widely known that the drying ability and storage capacity in Korean rice centers is
absolutely ill equipped.

Especially, according as the rice harvesting is entirely mechanized, the large amount of
rice with high moisture content take in the rice center. And the facilities for drying and
storage are more wanted. At present the daily drying capacity of rice center can’t exceed
over 40~50 M/T. Therefore new technology for a high quality drying should be introduced
and that is the continuous flow drying system.

In this research, the mixed continuous flow grain dryer was developed and its daily
drying capacity is 100 M/T. The results on the performance tests of the dryer were shown
as follows.

(1) The temperature distribution of drying modules was measured with a temperature

recorder. The fifth module showed the highest valve, following the seventh, the third.

(2) When the intake air temperature was 55T, the drying rates were 1.7 and

2.6%w.b./pass in the exhaust temperatures of 20 and 22°C. And when the intake air
temperature was 60C, the drying rates were 1.7 and 2.3%w.b./pasé in the exhaust
temperatures of 22 and 25C.

(3) The average increasing rate of cracked grains after drying process was 0.7% under

the tolerance limit(2.0%6) of the continuous grain dryer.
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QASEIGRLERAKE - B77F $8719 &3 39 I
A Bpoz AT b de WGz WEHE $37.
AAMGELD fan) : YA Ho2 vlF e BUiE $FH
QAU (EF bin) : T W YEoz AEYJoz ANHH, AR wet AALYNH 22
ZE d¥ule] Ak
OB A(RME) : A4 2 RFHR ¥E BHol THH e W I 22 o] ZAolzt
3 g
o0 AZXBRER) : SEFT] B ¥E £ 18%7HA AEs JER AR g, A
z7]9 Q87 YL W, 15~16%74A Al AzxdE Az P ARE 1A AX, FAE 2
Adzea g
19 Ax(18%R) @ iy dz3Yge=
AAHES) : HELZREH EASHE dUA.
AN AR (—BER) : +8Y T ARH] Ao ARV R&HE B At 2

4
o

HAE g5 g 15~16%7A Axste By,

=

-'l'-l
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dAH ez AFsts AF & T A AFA FEY 2 AsE TAIH}] Hsd F
% (aeration) & gt}

A AN (B3R 0 SAAGA AHEHE A

A5 AGN(HBHER  ASHoz MdyE T2 TS 2ASE /4. ZRAR P
E 3

AQAX(BRER) @ AAYHY F71F5d IS =E8AA Axse 9y, ddAdzxgax
Eia=d

A7V AZF(RURE)
Hozg Agstes W

AL (BREE) - 2347144 22€ nEy HE A €33t 2a1RY 237,

A - AXNETEEE bin) © AZAx AHEHE FEWOZE FEL HASA AF Az
F UAEE F$FVE HASh AANe EFoz = AP Fddo

f7i bin) : &9 AAE FFHoe = FEU AFE FEY TFF 9 2=
ded A 4T £89 $FFAE Fujsth

AZFAxTRER) - TES A4NdA Az A Bysts $H.

AZEAEREER) - SAEY AF F 387, MAE 4 TF9 ¥, 38 3 5o g8 =
AHE TF 2 F3 &4

AdSE=@@HRE) - 3714 T8E 23719 FA A& 37 FA9 . 237] lkedl
EHE F5719 FAke).

AAKER) : 78T AW 49 e - Z2E - 287 - A FY ol EAS s .

AAZNERE) - AAFG ALHE 714 BEF 2R 2 SN HRIE ¥

BAAKERE sieve) - A AP ALEHE Al

ZAGHH : Avl, AR T FEY AT FHA AFs=E TP sstH, 28 JHES
WA 7= AXLFA.

4
o
ot
o
N
i
ox
2
Lo
o
off
£
o
L
b
ox
tlo
nﬂ‘.
N
52
F

dh
2
i
o
2
o_‘)j,
N

2
L
(L

JH
l

ZYAZ@EWRD) - 4TS AYARE P QxPYoR, AzAME xeHoE
18T F YT AxEY ARH T FAL BEY 4 Uk
FUSERARE) : TES AFUS A7 dsEE7 44 37t st 43 IR gt

S2E FASHA Hed, ol £2& e,
HrESAWEERSWERE) © AR Az AF FAZ A
5o e 29 FAE 739 F5&2 8= 4.
ARE(HEE) @ 2A £29 A2 Aol T3 A3 A" AP AZALY 7

2
o&‘i

s, 2 Aol Aol
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AYAZ(KAER) © SAEL AAzAd =389 Axss P2, AdAzHLE

o}
27145 S @WHPEKER) - A=A &,
A2 THEIERAE)  ALETAZAA Ax F9 FALLS AL £ UE H29 £

zRo A AARASTHEZBAZAR) lGRE ity TEY BYFAT = THA
, 992X m’/min - ton(cmm/ton) EE m’/min - m*(cmm/m®)7}

ARG L(EEEAER) | 542 48 A%, AF L AF FAAA ¢ 2 2 &4 E——
£2dUxg A2 = F5E

HEAFSBREAR) 1 A% 2859 F4¢

2ES I/ @WREARL © $3719 23 BG4 B, 5 2
sgsle] MEHE $E124 4Y o= FowA Be

SL(RE) : THFY FFY 2744 AdE 27 A
S (RERE) © FAUNGN FTES AES 2R o ML 75~-Imme] w7Hel HE

2 3 Rojn EWgoz s2x YL INAZAA 2F2AE0] FEo| JJFAANEE T

T}

ST EARBEE) 237 A8 F8d g5t ThE FTHY &4

HoFd BALFABAESE) © HYOo2RY BEAYE UL Bt kea/m’ hE EAD
o}

YL AZ(KBHER) - AEBALE ol &3 FEL WX

© % 9 (tempering) : EAZ Fo] Yehtes TY R FEF ETFHE 7] AN 2
Z71 A wjEd FES B A3 BFATE AA. _

% 7)u} 2 (perforated floor) : ZEH9) uiete] £7)7} 7h5# ZE F9of e ABLE U=
o2, gIABolgnr o

AP UG E(FEEHFHHRE) | §54 320 FIT7S AP A2 o FA37
58 23

BYFrE(FEHEKER) 1 FFEIEY
g o FUE WY Fre

Fgu(AR) : BEF e $FF9) ¥, T2 BAAHTY $FFm'/minm’) E

rir

Av

s

A,

L
ox
£}

B £z7) o] F9 3719 £%7] E4H B¥
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ZEY BYFFZ $I3F (m'/spo2 EAP.
& (

FFE(EBAR) : TE) /AR FETFY ¥ FFEL JAPER SF7IE22 FEH, d
Hiog HFREY FrE&e FHVIELE YERG,

Foeul(aARL) © AZARNN ER ANHY F5eH BYFF LY o) 2r¥Fe
FYgsree) Folz g SR

5% (hopper) : A=) F & WFFA0 ARAA AFAAST 2] 2o Vo o
3 87,

S ¥ 2 A Y(hopper scale) : AEFHFFEA.

SEAOPRM - FABo] BFSHE B FATIREH B9d IFoTA, F4EY FFHY
AL So) g gz

AR AAXN(ESREEE) © 939 2BL Az I FEFF&U5~16%)7HA
AZE ¥ e TEL wWEdE AF7. '

F2AZ(EF/BHR) : TLL FAA 24 H¥2S 22T FHHAA o|FdAE A
z

FFANSTAEAROERE  $E7) #2390 o] A Y v gos
%3 A= AL E).

FHRR) : B0 39 FrI2HY $5& F5EE A4

FAM®E fan) - $F719) A7) FHY LLEMLS Fr7 £3F7) 3oz 499
7). 3904 £%7]2 FAHE Aol AAsT

ME FAZAE : WES) FPAEF WEst EYs AR A= TV Y A 0@
Z5E W), |

BRAES E59 1 MRS TSUOID F 4o UF WS A ESYL 2
e, YEE oo ek |

MRS A uRAS Y F, B9 ugSo) Holw RFo T HAL wo ArE HS
ugA S g 2@t

Wojz FAZ A : Wojy AN AN F$ wojy A7y FAe F9 Alolg Ag
g 237,

AAS: X : AP £49 F7] Fo| BT Ax EVARY 48 SM/emPez BAFTh

ARSE 9 249 F7) Fo HHs Ax EAFL mg/mieE EARG

Ad EA : F7) B BRes B3R



e 2A#T, 1 x4 AHH BA Ax Fe Fsn, 2 vES AFA BAC 2
= A4z AU
AR AR A, 373 FAFAMAY FFE EELH
A7 FAASG : 1Y ALY 242 BARY AGE T
A7 ZA - AN 9§ AEFA ) AX, BFFA L old] wE FAFAE T
FAY 7 78 A8 E B A 159 A/FAE o e A T
AANANEA : 2A7EAA W 9 AV)7|EEok 71EAAE A5 A5 2TH
A7 : DR A= AAZNCGIAZIS A WA AB7E EHFAN AFEA
0] 2] 9] A
AYAA : AYF o]F o) Mo BisE AYZo2 Holy Hz9 A7 FAF A
718 23 A
FAF F97] : AL FD7], F= 53 Po| AR AFY GFAFE AFHLE AL
= 71%E 7R 71+
Ag D7) ARZFE EE volue Ago) I3 AAFE AEsn, AFALsE FAD
2972 dR2RY £, A4 2= A¥Hez 24 £ e R '
F F2 o AYNNLY £FIFR, BYFZ, FHaF2IE U, Exq0] AE 2]
Aga, A2V RFIE AT 110~135% Abeldl e 2
BE §= : 72E AZEZY AT, A2 40AF/ AAAFY 130~160%At0lol A= A
FEa 13 : AE7Y 2EWAE 9P V| FE AB/NEFZ, dFAN], AEVIREE
g ), SEFAA7) Sol Uk
WA B 2% 2 A% S sy, dAFARY). AS717] 5 e AFAHCI
AW 2rRAF Arlg BAANE AT AT Aoz FAAIG AYTFFAE
2ad A$E Tk
WAL ge TRy ASHE WS FUd ALFE wdy] - AF LAY - FAAF] -
A7) 7189 714 717 e AQsE FogAM WAR AVE oA TR AFH
Fe By
AAL : Tl ARS A7 5 7leke) FRo ddste] A2E A¥E Ro2A AA
gL 099 £ T
AM : ARFE A7) Ago] ARSE A EA, AES YEF AV|EA e HAER T

Lo

oz gikd e T

o

7z
g4

rir

b
)

29 92 nEYRos uEY WIEAS T
A2 AEA, ol fARE E R W) AeEE 4EN AM 08 AAFAUL BAshE

2
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AEES BET

oHA M (Safety color) : HA ] #F 9ujE F3 Y& EXL 713 A
A EA(Safety sign) : 43} ZFoz 2L AL YA WY YW Aa T,

£ 23 712 9 BAE FHstd B A dedE&E At A
Bz ¥ A(Supplementary sign) : B8 o AAFTA Y 2t ALEst= HIAUE BA
a87] 0 & 718 ASGAE G 93t WAEE JTFEA ANl 2AEY LstEe A
& T3
AR (AR) © FFRIABF) L AZISACTE) ol dut 7tAE9] stAs 2ot
FSABE) ¢ AR, AR, HAEH, HEHCH, oSk, oAE, FESF, T AT T
Lid=
AZRACTE) : AF7 32 F29 A Lo

%% B

I. He| SYII&E

1.vje] 4 2 B4 54

7. W) AAEAS

O QAEAFE g Bdol d¢ Urht & AEA7 =S Yehuls HE24 5487
2ol B FHHL AU TBFH o] ABAHZ AFe: ASE I FE 33
#4717} w$- ZhchE ok

O ddEAT S3FYAE Fourier-Biots] FAEHAE o] 43 AN ele Wiz 44
£9 Qug olgsts wAFYHY Phol A FAEH Po] HF A7) YoI
of Wt 29 o|Fo] $AFE Aok MAY Fe) Wyo| 2 o]&W

O dA2 489 ASAFE NRY S5 2 §4odl @2 Zrtaa 4gasy 3

2o MANE BasE APl ATk E B-1E ¥ AWEAFE EFge ety

£ Aol
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¥ B-1 H9 A= &

& 5 3 A4 4
B ( Short ) k = 0.09999+0.01107 - M
q714, k : EAEE (W/m® K)

M: &5€ ( %wb)
0.08657+0.00133 - M
0.5662+0.0013 - T-0.0004 - M-0.0107 - P
Q718 , T: &€= (C)

P :33& (%)
0.3572+0.0019T +0.003M-0.0058P

B (Medium) k
F % k

9 ¢ 23 k

rir

1}
O ¥4d89 AYEE FTA4E A dxolx, FELEE TS0 o= &7 FRE

o FAHE Alele] FFE XS dEE TE
O AEaxe $AFAE 1Y B-13% 2ok FAZAFT FLE AL Z2U7] 279 AE,
Zd7) E72REH $7171A9 Eolg dASA fAS F= Aot ojeh@o] 4AF gk
o2 FAY AL FEol 47d ¥ o 1 A= wE AFDES FHAT] HE
olc}.
O H9 AELEE ZHF AdE E B-29 2o
E B-2. ¥9 AUdEELE
T 2 3 A 4
o} 7] v} 7 B = 5375873 + 1.2227 -+ M

3714, B : AHE9E ( kg/m’ )
"M #858%wb)

THU264% B = 53621 - 33434 M + 0.1477 - M’
. v
O Hlge s4Ee At I8 A8 T9 2N, 72 @ 9% 2
on, Txo wa} Y Wt
O Hdgg &Hse e 4FANdA Az 82 2R EF AF NE 252X

g 25 Adsts T3 A Pdol ok A L A4 BAY
23E AU PYelt std 2 WARAE ol g Pl Ak
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O 5489 g

rlo

25y #4gd W F78a, AZUEG 3L we Fass

%ol Ao TAES ¥ EL ot Z

¥ B-3. ¥ - drnl R Woj9 njd

- ® 3 A 4
B} c = 11093 + 0.0448 - M
4714, c - @ (k] / kg )
M : @& (%wb.)
& c = 1.2014 + 0.0381 M
3 o] c = 11805 + 00377 M
2 B9 F3&

O 38L& ZES AL 93 99 &rl&d AAde 71F 99 v && Dy, 4
=& AFE BF T Zol A=FHA AAAH ] #e Bl uwy T guE
Ado, & ® B-49 2t

£ B-4 9 3¢

T+ 2 3 A A
o} 7 g p = 49.6707- 0.2267 - M
4714, p  FFE%)
M : #5E(0%wb)
TU264% p = 489194 + 02831 - M - 0.0146 - M*

o FREE

O FZ&EE FH@BB)EEHLE 39, ojd EA7 ARG o 24 Fda 25
9 =% FTHEAY FA-FDA 2A He &3 EFY &2 HoFy, of

@ Eo} Pt
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¥ 3 GEE
1 A v = 3.87+0.0383M

v 1 FLEE (m/s)
M : &F&(%w.b)

= A v = 3.94+0.0324M
2 A v = 4.04+0.0318M
4 =R » = 437+0.0318M

O zu3de SAE Y $32 w7 ed 2o dUAS 2

=2
O SAE W% 2o ZURIL B5go) 242 o 2 e /AW, IG5 A
A

O Brook$} Foster(1979)= Chung®] ¥ FIGdG=43HL 7 7|23 4 Othmer? %4
oz $EZURE L gAYy 2o fFEFAH

= (597.8 - 057 T){1+1.1502 exp(-16.7106 M)} (B-1)
o714, hg @ F2A4D(kcal/kg. water)
T : €5(TC)

M : &< &(dec.db)

2. A9

g488 106C A 98 3ATE WPo2 33, ot $5T A AAE AL F
GE AAAYA FEA - ALARA F2A - AW ZAY FEAA 9F 53¢ 22 W
Moz AdY 4 ok

1

b

>~ 0
L)

7} 105 A=Y

wHwe) TS UE T TE FE AR 20g AES AFY ARE B 244 A
T(morta)® AMEEA] 20 W4l(F ImmAEE EAdT, BT A8 & 5g& AT
of A setg ARAoT AFEY 1 odF AT HANES b7t A3 AzE &
o 23 105~110C8 2571 © AHPE 54 AzA B, wAS 2x dAFAelg <
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AN Bree Ge Hoz Avw.

we(loy) = SEAPAAELDARERACIZLD 1) -2)

v 1355 AxY

E7H 3 106 AxRE o868 ¢ e Afds, 99 Y8 2oz A2E 10g
AEE MFAst 434 & 135T(+£2T)9 AZZoA 99 2L Jeoz Aiag. o
2 105T Az F&9 e dew 2o

¥ B-6. 106C A=z 589 44
T i g Ak 2]
H Mies = 100 ~ 1.0121( 100 - Miss )
o714 My : 106C AxPoz 3443 8
Miss : 135TC AxHo 2 53T g4e
d v Migs = 100 - 1.0122(100 - Miss)
w o Migs = 100 ~ 1.0133(100 - Mizs)

3. 993

tﬁ

ZEE W2 7130 xB2AW FTERH $Ro] Fwae TEL AW, FHEY]
oA EFAVNY FEL FII2RE FEL FHUL odH Az F&L B3 ASHE A
ol sbet Fr19 zd W} FBL AT YT B4sol LA Hol YZE FHE 9
ol oA gt oW #+ee FojA Fy) 2R U AFHSgolY vk 2y =27

< 229 FdgEd wet FsAdo

7h FAAE |

O BAAE2 AHEE ¥x 19979 1090} F7]= FLALAN 88 ool 27
&L 195%(wb)olQar, 2T 240 17497 A3stdh.

O 487 Mol ME DRE AIE AL ALY G2, AP A2 HFFE
N%9] AHm2 7hFaAT AuE Adste AHAN FAE Eesd 2PAFIZ o
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2AS AAYG T FAARS AEsYT
O, &nl, Wn] 2 $AES 247 k¥ FAH & 229 Aguderld AHZ gAd 2
A 32T AN A7 vastd TAARY Fgol FUFEE gk

u

- B S B
O d3gre 43 F89¢ o183t 24d 37 T ANEE =&3AIE

¥ (static method)& ©] &3]t}

TE B2 UE FF5ES 73 AT 2EE HASA F F
A

A

T
=

cEh

(O Magnetic stirrerd} =&
geds Yy wuk 34
Ae] Egol ue 4zt

$A3) 23 XA E B-7L 20 ~ 40T 22X 94
de=g Yed Ao, (JIS Z8806-1981)

¥ B-7. 4899 F7 W& Fus=(%)

Temp Salt (%) ‘
(C) |LiClI CH;COOK  MgCl, K,CO; Mg(NO5), KI NaCl  KCI
20 11.3 22.8 33.0 433 546 69.9 7.5 85.0
30 11.2 216 32.6 432 51.3 67.9 75.5 83.6
40 11.2 204 31.6 43.1 48.3 66.1 75.5 82.0

LiC! Lithium Chloride, Anhydrous, CH;COOK Potassium Acetate, MgCl, Magnesium Chloride, Anhydrous
K,CO; Potassnum caIbonate, Mg(NO;); Magnesium Nitrate, K7 Potassium lodide, NaC! Sodium Chloride .

KC! Potassium Nitrate
‘—‘ﬂ“l 2 o= 10g, $AE
gede 4R

O 29 B-1# o] 4R AUFEE FAE FF4d o,

3g& A BAAH40X 40X 50, stainless steel)oll Ho} Ao AIEE ¥
27 FAHE F27](£05C)d ¥ 48e ANFEA

O A8ANz F 45 FRY 159 Aoz AXA & (satrorius 420P) & o] &3] FAE

Aok Alge FA W3st 37 A&sHA 0.002g olste] ¥WsE HY AE HYFS

==
=

&9 =8 Aoz o
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a9 B-1. B¥FrE 489 SHAA

O Agdn
% B-8 M, ®n), Wn U 9749 Y+ (%db)
P AR 845 &(%db)

= SR . T 0] 247
113 50 53 58 41

22.8 76 80 85 6.8

33.0 9.1 9.6 10.2 8.1

20 43.3 11.0 115 12.1 10.1
546 13.0 135 14.1 119

66.0 15.7 16.3 16.8 147

755 170 175 179 16.0

85.0 20.0 20.0 209 189

11.2 45 46 52 39

216 6.7 7.0 76 57

326 81 87 9.3 6.9

30 43.2 10.1 104 11.0 88
51.3 114 118 124 10.0

63.0 14.2 145 15.1 12.8

75.5 159 16.0 16.7 14.3

83.6 179 17.9 186 16.6

112 31 35 35 2.1

204 49 53 56 3.7

316 6.6 73 75 53

40 43.1 84 9.0 93 6.7
483 92 9.7 10.1 73

60.0 12.0 12.6 12.8 10.0

5.5 - - 146 12.2

82.0 - - - 14.0
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21,
A2 AzARL NS Az2AE FEE d YN MR F_E T
z

x 847
wzAzgAdet, HEAXEEE $3FVY F4, 5 ¢ AUFEY 9% ¥En
Tae 94 % o4oME AFL FAT F Jou, 57 ¥e5E, AUREE ¥E
22 AzEE: Z7le0. o AZEEY) dRAAES BPHOT EAG Ao| wFAZ
g4 o)tk

7}. Page &9
H = MR = exp(— P ) (B-3)
P = 0.01695 + 0.0002698 T - 0.01213 RH
Q = 06993 + 0.001016 T - 0.03719 RH
g7 14, M : gFE M, : %71 &5&
M. : 38 & & MR : &<H]
t : ZAZAZHmin.) RH : 9% A% =(dec.)
T  gFL2=%(C)
1}, Thompson 249
t=C In(MR)+D In(MR)* (B-4)
C = - 773274 + 1.31360E-1 T + 1.12245E+1 RH - 2.64477E-4 T*
- 751016 RH® - 1.37239E-1 T RH
D = 143172 - 1.44670E-1 T + 1.44240E+1 RH + 2.44195E-3 T’

- 297633 RH? - 2.36758E-1 T RH
7] 4, t : ZAZAZHhr) MR @ &3]
RH: 9% AuU&E(dec) T :gEFL=(T)
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golel g@th oo w-u FEI7F de A% nEd

7b B-u FE7)Y 9T ARFEH

O ANBE FEA FE9 £3d4.

O TE7E $8o2 A3 & T AEE Y1 AGE A 7HA 843
A}, '

O 2589 A8F 492 a3ug 434 28%F0] 3 H7tx] IE FEFH.

O Nae 2236 $E3 T
Yoz WS G/ ¥l UE FYOT UE o] 45E Wtk
O 4528 N2E iz 2Eg 2ol 242 2280, |
O 24z 228 NE%F 2545 Y 9o olsjge =g WEsd 283 I
WA EEer.

6. X AdY
ZE Al®
O ndE ¢ F2F5E ABUF 100ecm’F 40~50g.

i} AbgH

O AAE vlzsla FVEAS Isjgo] 2ANA BEASG £% ABE FPo2 Hu
A gk

O 47 284 2 329 BA: AL AP Hop 33F 2 FUAYo] I£53n
Adstn, NZEe] BA L A} FTI2EY BAES ASY HFoz Fy AEsH H
A9g aee Adch



dAII=
1. dx 2 AZANA

7t A7) |
O Z&e ¥d ol AsA AFT & A& 7Re FRAYIIDole s, o= 229
G487 Zed ool g 9ok X B-16& ¥Y #4587 oo BE FAXYIT

2 yed Aol
O FAAR DL FLEFAZA EAE4 glo) Azs FEHojo} & AR F3

oA o]88 & gon, HLEFAZAAY AA $FVHL FHS ARG B
Az7t ¢28 ¢ Y=S ARG -

O 483 g2Ne] 71AH £4¢ e #, 74y ¥, o224 EY A S 2AY u|
st ZaolFe) WAo] folste] AAAR7|zke] B Weh debd, FA &4 ol &
qe A4S AANE T 59 42 o1 AN AN st el T HUE
Z 23,

% B9 ¥ #58& 2 25 4 IRARHY)

3%((:)6%0(/) 24 22 20 18 16
30 1 2 10 16 40
25 1 4 13 20 49
20 2 6 17 27 &
15 3 9 25 33 )
10 5 14 38 57 132
5 9 3T 60 89 205

HlE A ot ¥k AdFErt Fe 71E3xAAM Y JAFTFE vod, £F dde=7t
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EOZE 7]2o] ¥ AQdxN e AL FFue ¥ , _
E B-172 ¥ uzte] A9, £3A9 #d5& @ S5 E HLT P Ig FelM 9
of HAFHu= ol RolAAY EE F&A77F moA A ol

¥ B-10. 994, 27 €441 £89d A4 F P (cmm/m’)

2 7 ¥ # & (%)
2% | 2 20 18
T2 £ 89 F & d|FF A |F T |5 Y
109 !
e F (|27 R 2|82 F (%2 F @
2 2 [39/39(20[27|23|13]16|L1]08]09]06]|04060]02] -
z » |60 )42]32(39]27]21)20!/15]12]10]08]06]07503] -
g » 59 |45|37]40]27{25]22|16|16]12]10]09]085|04
5% 749 2 A7 5%
22 A7 SR AR AR Ad P Ad 2R
IR ES ELE

o $%7) 45AR

O %719 45N L #2TATA 37 ASAY Bo] weh SaA "o, Az
A A5AY A%E 19 E=x B ANSY. 1Y E: B2 ANE 428 4%
Az do, o] YA YYAsle) BE $3% 25Y L AYRLY A5 &
% 2 AF S B ¥E7 TR TE Az 4 $F71S A9ty Waw 4R
2t 32 A4 $3%0 B Amoln

O ¥ B-18% 13 B-3: ZTEAZEL Wl F2 4Ad9E 3% 9453719 259 3
Gt $E2HY BAZ dehd 45ARY dolth 2L FH £EVGE AF3 ALY
webd el H2mE WA HAGA MAR AEE ol gHor §oh

£
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¥ B-11. $%F 944%719 59 2 Y ¥ $%%(m/min)

Nt |
. J 0 | 25|50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
(ps)

3 150 | 125|108 | 97 | 8 | 75

5 269 | 250 | 218 | 191 | 171 | 145

75 340 323|205 | 267 | 243 | 222 | 194 |

10 453 | 437 | 405 36 200 | 230 | 114

15 538 | 518 | 487 | 457 | 430 | 407 | 379 | 332 | 248

20 668 | 646 | 617 | 587 | 555 | 524 | 492 | 456 | 410 | 352

30 699 | 684 | 655 | 621 | 591 | 567 | 549 | 531 | 504 | 456 | 368

O B4 $537 38 Bt AFe Uetd Aeg, APo] 55 $3FL 22

200\\ \

g
7
s
e
i Wy
(8-
Py
3

@?J(_nijq)
8
/
P
/
Pt
/
/

o \
ik andiandl

0 i 1 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700
&3 (cmm)

a2Y B-2. 3% 94 $E719 Y $3% A
O ¥ B-189 $%37 A4z Bt ¢ 4oz FAET
AP=A,+A, V+ A, V? (B-8)
4714, 4P : A3(mmAq)
vV ¥

=
A I AF(HS6)
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® B-12. A(B-8)9 ¥+ Ao, A1 B A9 &
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Fig. 2. Air flow effects on the drying performance for
the continuous grain dryer.
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Fig. 3. Heated air temperature effects on the drying
performance for the continuous grain dryer.
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Table 1. Design conditions of simulator of continuous grain dryer.

Items Condition
o Time of the one pass 05h
o Average drying reduction rat i
¢ & hdr?/ & ae 1.5 ~ 2.0%/pass
or rough rice -

o Fan power
o Calorific value

80,000 ~100,000kcal/hr(10~20 £ /hr)
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Fig. 9. Schematic of the continuous

drying system of simulator.
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Table 2. specification of continuous grain dryer system of simulator.
Items - Specification
Tempering | Size (DXH) @ 2,700 X 3500 mm
bin Capacity (t) 10
Type Mixed flow
Size 1,500 X 930 X 3,210 mm
Drying capacity(t/hr) 3
Storage module Size (LXWXH) 1,500 X 930 X 300 mm
Drying module Size (LXW XH) 1500 X 930 X 770 mm
Dryer Discharge Size (LXWXH) 1,500 X 930 X 600 mm
T Tr 1
Air duct ype riangie
Number(ea) 36
Heater Capacity( £ /hr) 10~15
Air flow (m'/s-ton) | 0~2.0
Fan )
Power (kW) 5.0
Ho al Size (.LXW XH) 1,200 X 1,000 X 2,530 mm
scate
pper Capacity (t/batch) 0.06
Size (LXWXH) 450 X 300 X 7,000 mm
Bucket .
levator Capacity (t/hr) 5
elevato
Number (set) 3
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Table 3. Comparison of the cracked ratio for the before/after drying

Items Crack ratio(%) L
. - - Variation
Drying Before drying After drying . Remarks
(B-A)
temp.(T) (A) (B)
50 854 10.00 1.46 Cracked ratio
Weight rate of 1,000
60 394 426 0.32 grains
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Table 4. Design conditions of large continuous grain dryer.

Items Conditions
O Drying capacity
O Batch capacity 8 i;)t;j%on/hr
Drver O Pass time O %5~ 40min
O Goal drying reduction
ratio O 2~3%/pass
O 7.5m/s under

O Air velocity of air duct

O Air flow O 525cmm over
Turbo cleaner O Static pressure O 75~8mmAgq
O Power O 30kwW
O Type & fire O gun type, 2stage fire

Heating apparatus

O Burner capacity

O 650,000~ 750,000kcal/hr

O Method of grain

O level sensor

Controll discharge
ntroller
O Method of grain O Drying & discharge
temperature temperature
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Fig. 16. Schematic of the large continuous grain dryer.



Table 5. Specifications of large continuous grain drver.

Items Specifications
Drver Size(LXW X H) 8,751 X 1,992 X 8,440mm
All system ) Capacity 10ton/batch
Tempering bin type & capacity Cylinder, 100tonx27]
Size(L XW XH) 1,992 X 1,992 X 1,510mm
Storage .
rodule Level sensor 2(upper/lower)ea
module number 3 stage
) Size(L X W XH) 1,992 X 1,992 X 4,000mm
Drying
module Module number 8 stage
Air duct type Triangle type
Chilling Size(LXW XH) 1,992 % 1,992 X 1,000mm
module Module number 2 stage
Heated inlet) o (1 xwxH) 1,992 X 945 X 5,000mm
duct
gf:tted outlet| i o(1x W xH) 1,992 X 1,009 X 5,000mm
Discharge Motor power . 1kW
apparatus Motor speed reduction ratio 1:150
Size(@ XL) @ 1,000 2,696mm
Turbo cleaner | Air flow rate H65cmm
Motor power 30kW
Heating Burner type Gun type, Kerosene oil
apparatus Burner capacity 650,000~ 750,000kcal/hr
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Table 6. Approval of performance of turbo cleaner

Items Discharge rough rice Charge rough rice Theoretical
Air flow(cmm) 735 565 525
Static pressure
- 87 85
(mmAq)




Table 7. Static pressure of heated inlet and outlet duct part.

(Unit : mmAq)
None rough rice in the chamber Charge & Charge &
oo o | Do o P e | e | e
inlet duct 428 376 33.1 34.1 336
exhaust duct 788 68.0 59.2 .76.9 70.9
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Table 8. drying rate of the rough rice.

. Initial moisture moisture .
Drying ) o ] Goal drying
] Drying conditions moisture | content after | content rate
time rate
content one pass after one pass
. Drying temp.:55C
First . .
) Exhaust air temp.:20TC 186 16.9 1.7
drying . s
Exhaust grain temp.:22C
Drying temp.:55C
Second £ . . 2~3
Exhaust air temp.:20TC 21.2 186 26
drying ) , i %/1pass
Exhaust grain temp.:22C
ing temp.:60C
Third |78 7 -
. Exhaust air temp.:22T 17.8 155 2.3
drying . .
Exhaust grain temp.:25C
u) &
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Table 9. Crack rate of the rough rice.

. Drying time First drying ig?:; Third drying Remarks
Before drying 46 35 35 g tizacgliair:fe drflzrtl;;l)
After drving . >3 > 43 l(lsld((a;rack rate critical
Variation 0.7 0.2 0.8 Zf’y o ﬂgf% urclgzrtinuous

uh) 371 4%

E 102 $%719 EETE HANE wWFE AFs ¢Ads] ALHANE A $F719 4%
AlY 23E F2 Yebd Rolx, F 10914 vERd upel o] EE S 3& 2 895%= dA st
A, AGELEL EET MPe] 60%A 71 =4 vkt 29 002 5% 4349
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Table 10. Performance of turbo cleaner.

orms Openratiol o | 9 | 4 | 6 | 8 | 100

0 Avrage pressure of pipe(mmAq) 0.0 32 119 20.3 25.3 26.0
oFan suction total pressure (pt mmAq) 2549 | 1880 | 1618 | 1222 96.1 73.8
oFan suction dynamic pressure(pd mmAg) 0.0 2.1 7.8 13.3 16.6 17.0
o Average velocity of pipe(m/s) 0.0 7.4 143 18.7 20.8 21.1
o Suction airflow rate(m’/min) 00| 2819 | 5469 | 7127 7936 | 8036
oFan suction static pressure(ps mmAq) 2546 | 1901 | 1696 | 1355 | 1127 90.8
oFan static pressure(Ps mmAq) 2549 | 1880 | 1618 | -1222 | -96.1 | -738
oFan total pressure(Pt mmAq) 2549 | -190.1 | -169.6 | -1355 | -112.7 | -90.8
o Power(kW) 21.8 225 27.2 24.7 23.1 21.7
o Motor efficiency(%) 895 89.5 89.5 89.5 89.5 89.5
O Shaft power(kW) 1949 | 2011 | 2431 | 2210 | 2066 | 19.39
oTotal pressure efficiency(%6) 000 | 4606 | 5947 | 6438 | 60.31 | 49.99
oStatic pressure efficiency(%) 0.00 | 4260 | 5551 | 5428 | 4518 | 33.19




300

250

150

100

Static Pressure(mmAq)

50

0 2 rl i L 1 1 1 1
0 100 200 300 400 500 .600 700 800 900

Air flow{m®/min)

Fig. 26. Performance curve of Turbo cleaner
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