Thin Layer Drying of Rough Rice by Low Temperature
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AEAIR 12412 Aol ARE ALAZnAA AW DHFHE 2o BAstd F9 ¥
7NExet Y-S oFEE T F HAYP AHESAT

v Ay

AEFAE FNZINFHA, FVNEH, $F7), 2 - F5 S3FA, ANEY 2 FFEHAY
2] Fez FATAT. F7125FX(MTH4100, SANYO, UK)¥ &% -45 ~ 105TC(£0
3C), BUlFE 0 ~ 99%(+25%) B 3718 HAT 4+ gdom, dRe HAxd $F7
(AT F 3.7m/min)ell &3] F7FHAZ 2FE F7171 o|$HESR o AxHe F
7 28cm, Ao} 40cme Y9EFHo2 T4

Jetgon, Axd F9 4 =
(TR72, JAP)E ©|&3ld Axex 2 HU&EEE 7|&3A0 dx4d WY F&5L& Asd
3R Al E4&A(ANO6141, KANOMAX, JAP)E o] &3l ZAHsg o

o oEsez A" A7 28cme] 945 AEdd HE BHFoR HAHYs D, AEY AR
o Ax8 H=}A-&(LC4200, SARTORIUS, GER)Z o] &3] A
PCell 71238ttt AZLEE 150, 250 ¥ 350TC9Y 35¢F, A4 =
of gt 33] ¥kE AFS Ak A AR F 208 FEHeE FAE ASFsHaH, g5
4|71 020 =28 7R dx2E FP3AH.
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o] & HefAol T Mo AREEE HAFNAHKeum T, 2002). Lewis(1921)9

NewtonW¥ZtH 3 & o] 43 HAz2Rd Page(1949)9] 44 S2Axdgd HE&Fd =9,

Henderson(1952)¢8] #8432 o 71%3% A% 29 Thompson(1968)e] AZE2 & A
A

= tt‘g Al
Aolen ol Rd5e qew 2o M FIYFEL Keun(2000) So] ALe 42

o] &3} ot
LeWiSE% . MR == exp( — kl L 4 ) ........................ (1)
Page_‘?_";i_! MR = exp( — P - toQ ) ..................... (2)
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EATEGARYD : MR = A exp( — ky 1) oo 3)

Thompson®d : t=A + n(MR)+ B+ (InMR)? -weeeveeee (4)
AN, MR(H) = -w_e D SN (R Y)
' - MM,  CTETE

M) : Fa&(dec, db.)

1
] 2.1581

s B In(1— RH)
M, BRRFEec, db) = 0.01 [ 5000058560 L1359

M, 27185 8&(dec, db) ¢t AZRANZHhr) ¢, 1 AZEAZHmin)
A, B, k, ky, P, Q = A3

mdd HFAA SASY Y HARY Z2 AL o] &t A
Azrde A4+ A, B, k1, ky, P % 2 Qv XL ddlF
Agsta gge 4oz BAHN,

):?]_ﬁ)\ol-—}l: = a0+a1( T0)+02(RH0)+613( T0)2+d4( TO ° RHo) """"" (5)
A7NM,  ay ay, as, a3, ay, - BBETFT

Ty : 2F2LE(C) RH): Zds%(dec)

2 (5)9) AgA4E SASS PROC STEPWISEE °]&3te] AAsA. FeH 49
o} 2o o8 ofZx Atole] ZA A4 RMSE(Root Mean Square Error)E& 249
Aol o] &3t

3.43% 3 2%

e Azxex 2 HUEEe wE F5gue HstE vebd ZHelo addlA e
€% 1507C, 250C 2 350C ¢ o A ZEAIZHMR=05 °]

7t 37A7ve 2 eyt ARLx7 150CHA 250CE 10T
74e o Bt ZAe 33 FAHNeH, BOCTANE 259 F7hd W& A3t
e ;xifﬂ ZEYD HUFE 50%2 A%, AFLE 1507, 250C % 350TY

=S ANzZroz Yyt Azxexe Frte wE dxAIz

Wl £d Aoz Yelgd ARLE 150ToAAM Ad
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Fig. 1 Drying curves of rough rice at the temperatures and relative humidity.
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Table 1 Estimated experiment coefficients for drying models

Models Experiment coefficients R?
P= 0.01932—0.0002115( T,) — 0.0692( R Hy) +0.00000882( T)* 0.9616
+0.00283( T}, - RH,) '
Page
Q= 0.47652 +0.0218( Ty) + 0.54742( RH,) + 0.000106 5( T)* 0.9998
A= —1.56637+1.11379( Ty — 91.10758 (RH;) — 0.03812( T;)? 0.8921
Thomp + 3. 15455( To . RH()) )
-son | B= 43.18647 —1.98255( T,) —5.03908 (RH,) + 0.02255( T})* 0.9777
+0.52125( T, - RH,) '
Lewis | £, =0.00883 +0.00221( T) — 0.04967( RHy) +0.0000505( T)> 0.9989
% 2 A= 0.70516 +0.00166( Ty) + 0.35596( RH,) + 0.00007175( T,)* 05583
24 ky=0.01043 +0.00148( T,) — 0.04217( RH,) +0.0000395( T;)? 0.9987

Table 2 Estimated coefficients of determination and root mean square error for drying

models
R RMSE
Models
15.0C 25.0C 35.0C 15.0C 25.0C 35.0TC

Page 0.9986 0.9962 0.9950 0.01203 | 0.01845 | 0.01607
Thompson 0.9978 0.9946 0.9929 0.01588 | 0.02246 | 0.03872
Lewis 0.9788 0.9721 0.9628 0.07531 0.08216 | 0.08470
SRt k- E AR 0.9581 0.9451 0.9326 0.03472 | 0.04365 | 0.04941

29 2% AYEE 30% 2 50%AH AZEE ¥ gavs] 499t Pagendel @
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Fig. 2 Comparison of measured and predicted moisture ratio by Page model.
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