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Tab. II-1. Drying conditions in the case of wet-unhulled-rices.

, , l Trital | ,
heat-air heat-air i A natural air
Test temperature humidity ‘ G (rzréc;llts;;;tre Mw condition
No. |~ oo Ke/hr) . (Kg) | T
tCo) | weo) | Hake/Ke) Hi(#) M waeey | KO co) | mm
m-1 | 20.5+40.5| 1.5 | 5.3x10-% 34.0 | 5377 21.0 @ 2.4 85 | 7.0
n-2 30.5+0.5 16. 8 6.3x10-3 24.0 53.77 21.3 | 2.4 13.0 69.0
n-3 41.0-+0.5 1 20.0 6.3X10-3 j 13.0 53.77 2001 | 2.4 12.0 74.0
-4 51.0+0.5 1 22.5 5.5x10-3 6.0 53.77 ’ 20.2 } 2.4 12.5 58.0
-5 63.0i0.5 ‘ 25.5 5. 5/\10 -3 2.5 | 53. 77 21.3 ’ 2.4 12.0 ! 63.0
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Tab. [I-2. Drying conditions in the case of Pyrethrums
(flower as a whole.)
1 . | : | | Initial |
| heat-air heat-air
Test temperature ‘ humidity G mog{st;lltre | Mw
N ‘ ! (Kg/ N
No [ reey ' TwCC)  Ha(Ke/Ke)| Hr(%) 3< #00 waee) (Ke)
M1 | 60.0+1.0 | 38.5 0.036  24.0 9.9 | 69.4 0.7
II-2 + 70.0+1.0 ‘ 40.0 0.036 13.0 99.9 i 69.4 | 0.7
I11-3 80.0+1.0 | 41.0 0.033 | 6.0 99.9 69.4 0.7
1114 ‘ 90.0il.0 i 47.0 0. 050 4.0 99.9 | 69. 4 0.7
Tab. II-3. Drying conditions of Pyrethrums in the case of lower heat-air.
! heat-air | heat-air | Initial
Test temperature ‘ humidity G ({%cytsetgtre Mw
. e | (K I (K
No TCC) | Tw(°C) \Ha(Kg/Kg) Hr(9) (Ke/hr) | yyq KD
mes | 40.0£1.0 255 | o014 31.0 3348 788 | 0.1
III-6 50.0+1.0 ! 30.3 0.019 21.0 ‘ 334.8 78.8 | 0.1
-7 60.0+1.0 1 31.2 L 0.017 10.0 | 334.8 78.8 | 0.0
Tab. II-4. Drying conditions in the case of Pyrethrums.
(inflorescence and petal)
i H Initial
heat-air heat-air ‘ p l .
Test temperature \ humidity ‘ éré(;;ts‘;tg{e Mw drying
T e - - - h ! - .
No- | reoy | TwCO) | Ha(Ke/Ke)| Hr(%) e D waggy (KO section
M-8 | 700405 430 0.039 | 130 | 1850 740 | 002 ‘ Inflorescence
-9 | 70.0£0.5| 41.0 ‘ 0.097 | 12,0 | 1850 795 | 0.01 | Petal
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Tab. II-5. (Kd) and (We) in every case of various heat-air.

Test | heatair condiion | IRE T appled range of
No. | ¢t | tw | ttw [‘V*Kdl, Kd" We | ,D' B,) o
TI-1 ‘ 60 | 38.5 | 21.5 oo “(148[v above 137
m2 70 | 400 | 30.0 ‘ 188 —040 aoove o457
111-3; 80 4.0 | 39.0 ‘ 2.812 | 4435? 00550 35>
M4 90 4.0 | 4.0 2200 (_)L'mi 0532090

* Kdi, Kdz: gradient of drying speed range of decreasing rate drying-
I and II. ‘
We: equivalent moisture content. (D. B)
¢dl= 1. 92(t'—tw)1'53<w“‘we) x 102 - (H _7)
$de=2. 00(t—ty, )1 (W —W,) x 10-2 — (II-8
AE)  dars HERATINC I\ B (ke/hr)
Gdz s HCERIRHAC 3500 2 40 EE (kg/hr)

4.0

, v
3.0 7

i, “/ )
: /
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]

0 10 20 30 40 50
(t-—tw)C

Fig. 1I-12. Relationship between (Kd) and (t—tw) during the period
of decreasing rate drying in the case of Pyrethrums

oy [Kd])~[t—tw] curve of the Ist period of decreasing rate drying
az: [KdJ—[t—tw] curve of the 2nd period of decreasing rate drying
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1 (W —We)
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2 We=0.47~0.30

RIS R T2 Wa 2085 W & TOMIRFTERAT (62] 11,

0.5
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Tab. I1-6. Drying conditions in the case of Rushes.

IV-8 i 100.0 '

‘ | . ! . | Initial

drying ‘ Test hetaetr_r?;)rerature | heﬁﬁ?riirdity - G ‘ g:)cr)litsgllé‘e ‘ Mw
section No. ey | TwCC) Hatke/ke)| Hrca) M wacy | P
TIvi 550 200 0.0I5 ‘ 125 sn12. 685 0.5

wperpart N2 90 RSB0 B3 F3 0 &3 03
}1w4 100.0 — — ‘ — smui 68.5 0.5
T s 55.0 200 0.015 12.5 szl 7o oo 5
MSEE-EE BN N
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I 87.12 I
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Il EREROBRBEIUEER

1. #EgisHsiRoiX

AL, FOMTEE L AT, FOBIRRARDIA, DR B, HECHRL IS, 5
PR EL o [l — N CASESENRET B, LAt o T, & OEBRTIRSuHE & RITH & & 5)
T, FOREHE T X oM R Eh R A BT L Te.

RN, PR (1) BUCE L, SRR, SR HRHIL TET 5. sty



317

ﬁ!)ﬁ%@’fﬁ Lk” LHL’L f]‘§'7 }bu (}*H&)

3.0
2.5
2 2.0 2
B g |
U . - |
% ) t !
2 1.5 (¢ g 1.¢ — S A
-t -
g . \ g t=55C
=100°C < //

A R N AN a e E =60
; . AZ < 1. t"7 R
- . - \ o - B}
' \’ )\K .l\ 5 t—vIOO(
— w
~ 05 A NN 3 050

\ . I\o \\'\ -

\\‘ \
l [\.\! \ \} .\?\.\
0 0—30 1-00 1-30 2-00 2—-30 3-—00 0 0—-30 1--00 1 3() 2—-00 2—-30

Drying time (hr) Drying time (hr-min)

Fig. I1-13. (2) Relationship between drying time
and moisture content in the case

of upper part of Rushes

Relationship between drying time and
moisture content in the case of lower
part of Rushes

Fig. II-13. (1)

1.5
/)’ 1.5 [/./
= *
E L+ L |
B 100 I =
- 75°C \/ E
£1.0 60°C SR
@ =
E 55 L>J>§ ° 4 /
%
kS E
z 50 e o \/
A T></‘ o5 = N
. o ! ° = U . -7
s e e e
o o ° ’ I o
~M.4_ / 6/ /; o ./ ,/
//43/0/}* //J
| ]
0 0.5 1.0 1.5 2.0 25 3.0 0 0.5 1.0 1.5 2.0 2.5
Moisture content (D.B) Moisture content (D.B)

Fig. 1I-14. (2) Drying characteristic curves in the

Fig. II-14. (1) Drying characteristic curves in
case of upper part of Rushes

the case of lower part of Rushes

H B, BMEGRE 100C £ T RFCERBL A, 100C 1o\ Tid, BRI UER EREY
Th 5.
2. BEEGLIEEEFOME

MBEGERE SSC~100C DR THRL I fr, IRREMHE (do) &, HEMMAKE (W) Lo
ML, ¢a=Ka(Wo—We) & O—BRX 3T HONh 3. KEBEGZHCRIT 2, Ki, We Ok, ¥
FERIVEETHLE, Tab. -7 0k 51k 3.

) pa=W/15 min

Tab. 1-7 kb, Kax (t—tw) LOBFEEZ 7wy b34ud Fig. 1-15 0k 5icieh, ROEERN

TRENB.
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Tab. II-7. Relationship between (Kd), (We) and drying conditions
during the decreasing rate

drying heat-air temperature _
. : | Co o Ker We
section Lt w0 ttw(O) 1 (
55.0  29.0 26.0  0.18 0.10
60.0 30.0 30.0 0.24 0. 10
upper part 75.0 32.0 43.0 0.35 0. 10
100.0 37.0 63.0 0.63 0.10
55.0 29.0 26.0 0.14 0.06
" 60.0 30.0 30.0 0.19 | 0.06
lower part 557 32.0 430 0.27 | 0.06
100.0 0.55

37.0 63.0 \ 0.06

* Kd: gradient of decreasing rate drying speed

S O YA Kai=4. 5(t—ty) 2L x 10-3 — (1-14)
MICH D55 Kas=1.6(t—1y)139x 1073 — (I-15)

0.7

J/
0.6 /
¥ J
upper part \/
[KdQ]A lower part /

AR

%%
|

0.1

|
0 10 20 30 40 50 60 70
(t—tw) (T)

Fig. 11-15. Relationship between [Kd] and (t-tw) in the
case of lower, upper part of rushes

F T (Dd)ismin 35 L OVERFROGHEE ¢a 1T,

FeuE DY (ha) —15min-=4. 5(t—ty) 2L (W,—0. 10) % 10-3
par=1. 8(t—1y) "2 (W,—0. 10) x 10~2 — (I-16)
ETIRIAE (hd) —15min-=1. 6 (t—1ty) '39(W,—0. 06) x 10-3
bz =6. 4(t—1y,) "3 (W, —0. 06) x 10-3 — (I-17)
HATEHS, 35 L OSRMiORBERE L dar/dar 1%, MBS (1-18) RTHZbRS.
baz/Par=0. 36 (1 —ty,)02 — (II-18)

3. AEICHKITBEBEMERRE
Gk We nlo, Wo F THpRT 21089 2050 (0] 13, kXTEbIN 5.
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RO B tojz(t;?jiﬂo_zlo CWiZo o) chry — (1-19)
BB 01 = (c— sy 1079108 Gy 90) ) — (1-20)

A g A e b HEER LIS O WHUGE A JEMS UCH T 5 oM Th 3.
ESHI LySiIcHkit s

L ERRELSLIUERZBR

AR, Mmbﬁ%mxwévyfmowf,%m%%mm&4m%ﬂmff,%m$®ﬁ%%2
TCEBEF L, ORI Y, A S D B R A S o Fo kBT Fig. 1-16, 35 - ¢~ Fig. 1-17
DEST, ZOHHOWRFIL, Tab. 1 8 DL 5 Th 3. VY S O8E, EEBEL OWEREHENR,
PIRD RIS To B L HMG, ZhE Il L a 0, %, W5 | DG 7K FoS s % o0 B AR
(%, Fig. [-18, Fig. 1-19 0k 5T, FOROMEEMET, Tab. -9 0k 5Ch 3.

Tab. II-8. Drying conditions in the case of Milk vetches.
(stems and leaves as a whole)

Test [ heat-air ! heat-air " \ moisture J i
_ temperature \ humidity ! G - content f Mw leaf /st
No. | (Kg/hr) ' (Kgy | cal/stem.
No- o) \NKC)H&KWK@Ih()‘ 7 - (W.D) o ,
V-1 | MOiIO’ZiI‘ 0.014 28.0 | 162.36 " 808‘ 0.4 | 11.0/14.0
V-2 | 60.0+1.0 i 29.8 ! 0.015 10.0 = 162.36 84.0 | 0.4 | 11.0/14.5
=3 | 80.0+1.0 | 34.0 ‘ 0.017 ' 3.0 ' 162.36 | 80.0 0.4 | 12.0/15.0
Tab. II-9. Drying conditions in the case of Milk vetches.
(stems and leaves)
’ ! . ! ! | Initial |
heat-air i heat-air g : |
Test { temperature [ humidity ; drying | G ‘I (r:?)%l,;t:tre . Mw
YT Tweo)  Hatkeke | Hrcy | Section | (Ke/hn) wae) | KO
V-4 | 44.0+0.2| 280402 0018 279 leaf | %&zsf 840‘ 0.2
V-5 38.74+0.1 | 26.8+0.1 | 0.017 | 40.0 | ” - 368.28 | 86.5 | 0.2
V-6 33.7+0.1 | 25.6+0.3 ’ 0.017 | 53.5 | ” 368. 28 87.8 0.2
V-7 | 33.54+0.2 : 26.3+0.2! 0.018 | 58.0 ! ” ' 368.28 | 87.0 ’ 0.2
V-8 28.5+0.2 | 24.6+0.2 0.019 | 81.0 | ” | 368.28 [ 86.5 | 0.2
V-9 | 45.7%0.2| 27.8%0.2 0.017 | 22.0 = stem | 368.28 | 850 & 0.2
V-10 | 38.2+0.1 | 26.4+0.1 0.0l6 | 40.0 ‘ ” 368.28 85.1 0.2
V-11 33.8+0.1 25.6+0. 1 0.017 | 52.0 | 7 . 368.28 | 85.2 0.2
V-12 33.640.1 26.3+0.1 | 0.017 | 57.0 | ” [ 368.28 | 85.0 J 0.2
V-13 | 28.6+0.2 | 247+0.2  0.018 ] 75.0 " } 368.28 | 850 | 0.2

I EBREROBERSLUER

1 LY 7Otk

VYL, TR, EOIMMCRIIS R, F0ZhEROEBEELRLS. L 008
BRI dhARIY, Fig. [1-18, [-19 @Rsd 5, HICHBREI G K IS AL TR T2 (1)
ﬂm@?%.it%h%@%ﬁ%f%%vyfé%#%mﬁﬁﬁﬁ%ﬁ%ll]ﬂ?&%ﬂ,%@
WEAE 7B oh T, (1) 0 5 (1) BB 2 BEED DR 3,
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5.0
)
S0 4.0
2 i /
$3.0 Z 3.0 { s
t=80°C ¢
2 o g [ e
= e /t'740(‘ =9 Ve
22,0 L5607 2 2.0 | t=60
= Ve -
= ~ 5 / A —t=40C
= | —*
1.0—e —o \_ 21,0 P e
= / '~ /'/
\
{ A
0 1 2 3 4 5 6 7 8 9 10 0 1.0 2.0 3.0 4.0 5.0
Drying time (hr) Moisture content (D.B)

Fig. V-16. Relationship between drying time Fig. II-17. ;Drying chat_’acteristic curves in fche
and moisture content in the case case of Milk wvetches (including
of Milk vetches (range of temp. stems and leaves)
40°C~80.0°C)

3. 0] 1 T 3.0 I —%
TestNo temp .
+ V-9 45.7C — TEVS't-—I\iO tz;T(}));(t
; o— V—10 38.2C 2.5 — V-5 3870
=Vl K =R
] — o V-7 350
22.0 V=13 2861 . 2.0 - vos B/ |
b g |
i P |
5 g B . k
: / > g™
11} b )
=
E-I 0 - ;=f 1.0 v /
A ///( //& i s | / /
1 gv : / 0.5 . p .
| /‘ < | e
L0 20 30 40 50 6.0 e 50

moisture content (D.B) moisture content (1. 1)

Fig. 1I-18. Drying characteristic curves in the Fig. I1-19. Drying chracteristic curves in the
case of stems of Milk vetches (Test case of Milk vetches (Test No.
No. V-6~V-13) V-4~V-8)

2. REEGLERERE
A VYT DEDEE
Uy R OERRCINT, BAERLIC SWESTHBEOSE, SEEEMETICKT 2R
i (a) & EBILEES KL (Wo) & ORICIL, WROMFRIED L.
t=45.7C, ty=27.8C, ¢a1=0.369 (W,+0.1)
t=38.2°C, ty=26.4°C, $a;=0.296 (W,—0.2)
t=33.8°C, ty=25.6C, ¢a1=0.120 (W,—0.45)
t=33.6°C, ty=26.3°C, ¢a1=0.090 (W,—0.51) — (I-2D
(I-21) ®E b, Ka & (t—tw) L ORFEE 7 =y 3, Fig. 1-20 © (No. 1) oL 51ieh
ROBFZRNE 2 b5,
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Ka=4. 0(t—ty)152 x 103 — (1-22)
Wz TR (t—tw), BRI KIE (W) Ok 2 BBHHREE (da) TKRRNTHE2 LIS,
Par=4. 0(t—ty) 2 (Wy— W) x 10-3 — (1-23)

(I-23) Kicw\ T, FEEAKEL (We) (MBDTH/METHZ2 DT, “hrdEARTUL, ROE
TR ETE 5.

da=4. 0(t—ty)1"®°W;,x 103 — (@124
0.5 /,
' /
0.4 /
s / /S
: No 1. ste;/ 4
(Kd} /
0.2 / /NOZ. eaf
g
0.1 /.//
0 5 10 15 20
(t—tw) <

Fig. 11-20. Relationship between [Kd] and (t-tw) in the
case of stems and leaves of Milk vetches.

B) LVTEDEE
BOHS LR, WMEREEHEE (da) &, HEIEMEEKR (W) :offficid, XKOBEFRRNS 2
L.
t=44.0°C, t4w=28.0°C ¢42=0.475 (W,+0.35)
t=38.7°C, ty=62.8°C ¢d2=0.330 (W,-+0.01)
t=33.7°C, ty=25.6°C ¢a2=0.185 (W,—0.30)
t=33.5°C, ty=26.3°C ¢d2=0.150 (W,—0.60) — (II-25)
(125 EH Ka & (t—ty) DOMEFETwy MU, Fig. 1-20 © No.2 o X 51cieh,
ROMEFRREL OIS,

Kge=1.2 (t—ty)¥x 102 — (1I-26)
(I-25) (N1-26) R X bRRHE daz 1
bas=1. 2(t—tx)1'32(Wo—W,) x 10-2 — (II-27)
F7- ga=0 DL FDEAN (EEHEE) FTZOREOCTHTIE, ALHCAR TS 2 bh 3.
We=0.88—0.07(t—ty) (1-28)
LIchio T, %, HEORBEEREHIT,
4. 0t —tw) 21078 5 3304 ¢ yosy10-1 — (1-29)

par/ ¢d2:‘:1';‘2(t:‘fw)" ot (=2
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ok 20, (t—tw) =30°C 1 isi) 2 Il T,

gd‘ 3.33(30)%% 10-1= 0, 92

(t—tw)=20°C DH41T,

f;dl 3.33(20)%3% 10-1= 0, 82

Tigbb ¢ar/da: DL, BRREME FTIUSEL D, FEOGMHE T, £4/k3 —0
TR, BRIEEER 7 8T, BoksEnkXx 5.
O LyreEkhbDEgEE
FRBIDERR TR /H=0.76 OB\ THE S EE 40°C~80°C TR L 1o 858 OBl
& (da) LERFEMESKE (Wo) X ORI, DL HTh -1,
t=40°C, ty=25.1°C $q=0.36-W,
t=60°C, ty=29.8C ¢$a=0.95-W,

t=80°C, ty=34.0°C ¢a=1.79-W, — (T1-30)
(I-30) LD (t—tw) & Ka EOMFE, ATLACLT, KORTH2 bR 5.
Ka=6.4 (t—ty)148% 103 — (I1-3D)
LICisT, vy 7 bomREE (¢a) (X (1-32) NeR3nz.
Pa=6. 4(t—ty) 148 x Wy x 10-3 — (I1-32)

3. LUTDBEREERMERR
HLEAMESAKE (WD X b (Wo) el 2 BT 200 (0) 11, BhRAEw E b, (1-33)
XNTEHz BN B.

Iog<wl>
_— 1 Wl\ . W2 . B
0= loglws) = 4ty 10-3 (AP (11-33)

B6H ToNIICHEITBEREN

I %1R%ES L UERER

AABRTRHE OO L DL LT, HAD = v 3 7100 THURGRE 30°C~51°C D RIPFHCHME L 12
EOFEREG KB ORI ZAL, 3 X OE KR OMET, Fig. 1-21, 35t Fig 1-22 ©
L9 T, ZORFOESML, Fig. 1-10 0k 5Th 3.

Tab. II-10. Drying conditions in the case of Qats.

- 3 Initial

heat-air heat-air
Test temperature humidity G g)%ltzcg{e . Mw . l%g?gsit
No. S | Ke/h | |
© L TCO | TwCO) | Hatkerke) | He(z) | KM wagep | KO (em
Vel | sio 0 245 | o000 | 1o | 190 | 704 20 | 60.6
VI-2 42,0 21,0 . 0.007 140 1120 770 | 20 | 60.6

30.0 180 | 0009 | 300 100 | 78I 20 606

VI-3
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4.0 2.0 i
heated air temp.
‘heated air temp. : ‘; i(Z)E
S} o 30C . e EIT
™ 3.0 N x X gz:(‘j —] 1.5
= . e 51T .
a \ \ : .
‘E ~~
g . :
S 2.0 = 10} . A
@ * . )
€ £ .
E \\‘ )\Q { é» L / .
1.0 0.5 < _
\ ~—_ ‘ s
'\ R PR ~t -
/t /
\\ ./‘k/*’ /
.\\1 P /*
0 12 34 5 6 7 8 0 1-0 2.0 3.0 4.0

Drying time (hr) moisture content (D. B)

Fig. II-21. Relationship between drying time and Fig”il-22. Drying characteristic curves in the
moisture content in the case of Oats casc of Oats (range of heat air
(range of heat-air-temp. 30°C~51°C) temp. 30°C-51'C)

. EBREROEBELLUBE

1. TUuNIOERSHEER

=%y QRN (1) BUCE L, R TR R S T R L TR T .
= oRtih, B, FIEH 5 WA D EIIC X 5T, ZOWRERE b Fin 5232 OMBROB AT
+ 60 cm D DE 15em YW L FRERA L T - 1o b 0Tk, BOTHEBRREALG O
D rHEL CHEIZIS.

2. BMERGLEERE

50°C~30°C D EIELFE TR L 1o Hh A OIRBUIFAE (da) & HLEIEHRE AL (Wo) o, BRI
WD X5 Th-Tc.

0.5
1=51.0°C, tw=24.5C, ¢a=0.39 (W-0. 05)
t—42.0°C, tyw=22.0°C, ¢4=0.28 (W—0.25) 0.4 y
t=32.0°C, tw=16.0°C, ¢a=0.21 (W—0.50) /
— (11-34) 0.3 ,
(K °
(1-34) Rrbh Ka & (t—tw) &7 8=y bR, /
Fig. 1-23 © X 512/8h, KORAG2 HbILS o2 /
Kg=3.7(t—tw)*x 1072 — (]1-35) 0.1 1
: /
L% » TEEEsE (da) 1%, (11-34) (11-35) K
Lb 0 10 20 30 10

(t—tw) ()
—_ —_ 1.46 —_ -3
$a=3. T(t—tw) ! (Wo—We) x 10 Fig. 11-23. (Kd] and (t-tw) curve in the
— (I1-36) case of Oats
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3. TUNRSILHEITBEIRPIERR
MERAEEKIE Wy 0D Wy & CHMRT 2 0B+ 250 (0] 13, ROKTHzbRAB.

W,
W 0.27 log W,
(6] =T(15 log ({,‘ 7;) = (t— tv‘v)><(-102'>3 (hr) — (II-37)

T2 2, 1=50°C, tw=25C DWIRSKIETHRBERKIL 4.5 205 0.5 TR 2ICET 5
FRE,

(03 = g, Tog (3!) = o 59 (3. 81— 1.61)= 5. 6(hr)

BTEH ST /on—nN—[cH) 38R

L RREGELUERER

77w ==k, 25.5C~80.0°C 0 E AR 31T 3 Sk b OREZAL, 3 1
OV E7K HXHER S & DBIMRIL, Fig. 1-24, 11-25 0 L 5 T+ DR O MESfT Tab, [ -11 DE>
Th3.

Tab. II-11. Drying conditions in the case of Radino clovers.

. . | Initial |
heat-air ‘ heat-air J . |
Test i ‘g G | moisture Mw
N ‘ - tﬁermpsraturrem% humidity o o ‘Wconte,nt,,,,l B
(o] i o ! o i ., ' id
| TCO) | TwCO) HatKe/Ke) | Hr(z) | KM waey | KO
VILL| 255 | 200 | 0013 | 60 | 1386 | 79.2 0.2
VII—Zi 34.5 [ 23.6 0.017 . 40.0 138.6 | 80.0 | 0.2
VII-3 50.0 ' 33.2 0.027 | 29.5 138.6 78.1 | 0.2
VII-4 40.0 27.0 0.016 = 35.5 l 138.6 79.5 1 0.4
VII-5 60.0 - 32.0 0.017 120 | 138.6 | 83.6 | 0.4
VII-6 80.0 i 34.0 0.014 | 3.0 ; 138.6 ‘ 86. 8 ; 0.4
5.0 .
heated air temp.
: = &
m @ ° . .
4.0 o 40.5C 1 .

g ——e  43.5C 3

e F——x  50.0°C s

g o—o  60.0C £l

£ 3.0 L — 00T

. g ( <

5

Ezo\ 3\ Z

g \\\ \‘\ )

\ X ‘ ‘\"\
1'0 \\)( \'\O\ e i
\]\ \X\::\\.\\:§g,\
X —
0\ \OFO—‘L
0 11

0 1 2 3 4 5 6 7 8 9 1
drying time (hr)

moisture content (D.B)

Fig. II-24. Relationship between drying time Fig. II-25. Drying characteristic curves in the case
and moisture content in the case of Radino-clovers (range of heat-air
of Radino-clovers (range of heat- temp. 25.5°C~70.0°C)
air temp. 25.5°C~70.0°C)
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II. EBEROEBLLUER
L 58—/ = DR
Fig. [1-25 0.k 512, 35C LLEOMROBEICIL, £0EK IR, EMGTEOwRE
pEMAS (1) BICHT 5.

2. BMERMELSEREEOBSE

FBAER L D, SRR I0 2 WoRTMGHIE (o) X WLEUEEEKIL (Wo) OBIFRE, Ko

LHiThHB.
t=34.5°C, 14=23.6°C, ¢q=0.28 (W;—0.3)
t=50.0°C, tw=26.0°C, ¢a=0.402(W,—0.3)
t=50.0°C, ty=27.5C, ¢a=0.710(W,—0.3)
t=60.0°C, tw=31.0°C, ¢4=0.98 (W;—0.3)
t=80.0°C, tw=33.0°C, ¢ga=1.70 (W,—0.3) — (1138
(I-38) KL bH (t—tw) & Ka 2o BRI, Fig. 1-26 ok 5T, SELEC (I1-39) HAET
T5.
Ka=1.8(t—ty)12x 102 — (11-39)
Lichai-T, (11-38), (-39 KLk
$a=0. 018(t—1,,)"2(W—0. 3) — (I1-40)
BESME (—tw) biuE, FhFho, SEILMES K (W) (Rl R - R S0 € BT Y5 NC= A
TX 5.
2.0
7
1.6 ,/
‘Kd)l.2 //
0.8 I//
0.4 ”
A
0 10 20 30 40 50
(t—tw)

Fig. II-26. Relationship between [(Kd] and (t-tw)
in the case of Radino-clovers
3. IR —N—-DBRERICEITIEEMERM
HORRFEME KL (W) 200 (We) & THMRTZWCET 200 (0) 1%, MEBEEHEE (Ko) 2EH
LT, XKATEHEz2ZBRA,
( W;—-0. 3)

log R e E -
. \W.—0.3
h= 0.018 (t—ty)12 (hr) — (II-41)

RS S A Ao s
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E8H WTFLAIALKICEIT ZEERK

L 82 B & &

WTUERE, & L, BEX 80mm, EX 2.0mm, 3.5mm, 5.0mm, 1=, 50°C~25°C
DR TR L fo. SopRge iy, Tab. [[-12 oR

Tab. II-12. Drying contitions in the case of slenderly-cut-Sweet potatoes.

Test | heat air G | mbewe| Mw 1
es : temperature a ‘ contellilt w sample
[ N Kg/K, Kg/h K,

No. ; TCC)  Tw(C) | ‘ (Ke/Ke) | (Kg/hr) ‘ Wd(@) | (Ke) length thlckness \ width

VII-L | 500 240 | 0.0104 36 | 658 | 10 8.0 s |10

VIII-2 | 35.0 17.5 © 0.0055 39.6 65.5 1.0 8.0 | 5.0 10

VIII-3 | 35.0 17.5 0. 0055 39.6 66.1 | 1.0 8.0 | 35 10

VIII-4 ! 35.0 17.5 0. 0055 39.6 69. 1 ! 1.0 8.0 2.0 10
39.6 65.7 | 1.0 8.0 3.5 | 10

VIII-5 25.0 14.0 ° 0.0055

i
! N ‘ -

n £ B # R

1. BEE2RICLEBRDOEBREE

mmm§3ﬂ:@~mmﬁ1hex50mm 3.5mm, 2.0mm D750 NI DE KON
(ZEAL, 38 JOVE /K F s o KB AE R Fig. 1-27, Fig. 11-28 (/R4

1.4 [
thickness of sample
S 1.2 ° 2.5mm ———f
thickness of sample & a g ?;::
A A 2. 5mm
. e  3.5mm 1.0
— <) o 5. Omm i
=) i
~a g 0.8
- = '
] & /‘/
E & {
S N\ ® / //;
° 3 e = 0.6 v
SN e
'g 0.6 \ :>’ 0.4 /‘k /
= 0.
N e
0.4

» | \ S oo —

— 1
S — ///A/
|
0 1 2 3 4 5 6 7 8 0.5 1.0 1.5 2,0
drying time (hr) ) moisture content (D.B)

Fig. 11-27. Relationship between “drying time and Fig. II-28. Drying characteristic curves in the
moisture content in the case of slenderly- case of slenderly-cut-sweet-pota-
cut-sweet-potatoes under different thic- toes at each thickness
kness

2. REAEREZECULIBAEOEREE
FBE&E 3.5mm OYTLrAL 22T, BJEERE S0°C, 35°C, 25°C D5 DOE& KL ORHINZE

e
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2.0
1.4 ——I—m
1.8
he atc(l air temp.
1.6 1. z%%f—— a——a 250
e——e 35T
heated air temp, ’
—~— 1.4 Aa——4a 25T
m *——e 35T )
a \ ° o 50T 5
12 ~ =
2 g
s Lo =
o A z
: N\ °°
0.8 N 2
) [\ N ol
E =
0.6 \\
0.4 \ [

0 1 2 3 a4 5 6 7 8
drying time (hr)

Fig. 11-29. Relationship between drying time and
moisture content in the case of slende-
rly-cut-sweet-potatoes at different he-
at-air temperature

moisture content (. B)

Fig. I1-30. Drying characteristic curves in

the case of slenderly-cut-sweet-
potatoes at different heat-air
temperature.

1k, I L OVE K EL A REIE U O S Bt S, Fig. 1-29, Fig. I1-30 =524

. XEBEHESLUER
L UFLhALsO®EEEDRER

Fig. 11-28, Fig. I1-29 i1 51z, BRTREE Y, GRS A 2 PR T

L7os > TREpRebk it (1) Acg+ 2

2. RERGLEREIEOHRE
HKBRERL Y, SHIARMC I\ B ol (pa)
LRCRHEME A K (Wo) L BRI (I-42) o
5T ¢a=Ka(W,—W,) D—#z RT3 .
t= 50°C, ty=24.0°C, ¢$4=0.560 (W,—0.01)
t= 35C, tw=17.5°C, $4=0.38 (W —0.05)
t= 25C, ty=14.0°C, $4=0.26 (W,—0.26)
— (I1-42)
LI X, 3.5mm 28132 (t—ty) » Ky & DY
%, Fig. 1-31 oL 5T, Fo%gmt, (11-43),
12773,
Kg=0.276(t—t,,)*%  — (]-43)
U 7e73 = CRERRERE ¢a (12

0.7[— -
0.6 /

e s /]

Ve

P

0.3 —

-Q

10 15 20 25 30
(t-tw) (C)
Fig. 11-31, Re]atlonshlp between [(Kd) and

(t-tw) in the case of same thick-
ness (==3.5mm)
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$a==0. 276 (t— ) (Wo—We) — (11-44)
Fichh, HEEHEL, (—tw) BIO W R Ak e (Wo) W HPd 5.
3. UFLIALLOUHES EZEEE
ENE X b, ESHE R RS BT, JEE 5. 0mm, 3. 5mm, 2.0mm-¢, hl0mm, X 80mm
D & DICHT I Lok R (Fig. 1-27, Fig. 1-28 200 HIER T L DU (ga) X RCEIETEE
2kt (Wo) & ORERIL, ROL D THS.
YR X 5.0 mm DB, $a=0.33 (W—0.06)
YR 3.5 mm Oty $a=0.38 (W—0.05)
PIFE X 2.5mm Of, $a=0.64 (W—0.05) — (11-45)
(-45) R &b, sdEan Ko &, PN R (Xmm) L OMFEE 7 ey bTuE, Fig I
SR or5cih, ROXNTE2DNS.
Kg=2.7X"2040.2 — (11-46)
L1t »C, (11-45), (1-46) RXLb, YHIFES (Xmm) b, WIEHE ¢a & OBL, F—H
PR T,
pa=(2.7X-20+0.2) (W—0. 05) — (I -47)
TR PR, YIRS O 2 ST 5.

0.9

0.7 \
\O
(Kd> 0.5 \\
o\\
0.3 =

1.0 2.0 3.0 4.0 5.0 6.0
thickness of cut Sweet potatos (mm)

Fig. 11-32. Relationship between [Kd] and thickness of cut-sweet-potatoes
in the case of constant heat-air temp.

4. MFULIALEICET ZERAERME

ﬁmm\Mﬁ¢>Wzif%@¢5K§¢éﬁ%[ﬂbi-WWE§3ﬁmmmxv1m,ﬂk%)
RTERHCS 2 DR 5.

W;—We W,
(0] = IOE<,VV‘L:W°>- log[WZ] (hr) — (11-48)
) = 0,276 (t—1ty) % — 0.276(t—tw)
mOE CAlCPCWBHICRITIEREHE
I % fg % &
gL, Wh L, ES 15mm, 7.5mm, 3.8 mm {2\, 50°C~90°C 0\ JEIR & T
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Tab. II-13. Drying conditions in the case of sliced Konnyaku.
(Amorphophalus konjac koch)

. Initial |
‘ heat air ‘ :
Test sample ' Ha ,‘ | moisture Mw
| thickness | temper. ature L . J content
IX-1 7.5 9.0 | 375 ' 000 @ 39.6 3.3 0.5
IX-2 | 15.0 : 65.0 33.0 0.018 39.6 4.02 0.5
IY-3 7.5 65.0 33.0 ” \ 39.6 4.02 0.5
IX-4 ‘ 3.8 65.0 33.0 ” 39.6 4.03 0.5
IX-5 ! 7.5 60.0 | 33.0 © 0.020 39.6 3.50 0.5
IX-6 | 7.5 50.0 | 30 0 0.019 0.5

BRU 7o, BJRZAMHE, Tab. [[-13 o534,

I £ B # 8
L UMESZRICLBEDEREE
KHBEIRE 65°C THE S 15.0mm, 7.5 mm

?

4.0
3.0 \
ey - 15mm
; \.\\/ X -7, 5mm
520 l\ I-I' 3,8Hu|
TN
2t N
21,0 \ <
= \\ \?
.\.
1 |
0 2 4 6 8
Drying time (hr)
Fig. 1I-33. Relationship between drylng time

and moisture content in the case
of different thickness of sliced-Ko-
nnyaku

HOMHEIRH B O H B R, Fig. [1-33, Fig. [ -
34 g

2. REREXRCULBEOGIREE
MR X 7. 5mm =, #JEE AL 90°C, 65°C,
mr,wco%@oamwﬁﬁwﬁﬁmﬁﬁ%
i, Fig. [[-35 =554

0. EBEEOEEL LUEZE

L ZAIZD S OIS s

Fig. 1-34, Fig. 11-35 i3k 512, kU
MR, B B XhE. Liopto i

BRFEEdANT, (1) BB L, @RoxH,

39.6 !

3.42

Smm DYYLy, oK bR I LOEK
4.0 [
F ao 1oL
- ! 3.8mm b
= e
& 7.5mm ¢
g 2.0 Lomm v —
2 NSt
E o/ Io
e e . U
jan] ] 0 ./ /) ‘—,././
e
e
0 1.0 2.0 3.0 4.0 5.0
Moisture content(D.B)
Fig. I1-34. Drying characteristic curves in the
case of different thickness of sliced-
Konnyaku
2.0
5 1.5 s / “L
E . |V
s 1.0 7/ 2 & v
= /] (P /<F 50°C
Z 0 / \ 656(()L
o .5 > ° ~—T —
= /'/‘/O/o ./o/ T=90°C
it !
{3
0 1.0 2.0 3.0 4.0 5.0
Moisture content (D, B)
Fig. II-35. Drying characteristic curves in the

case of each heat air temperature of
sliced-Konnyaku
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FEBATHS. URES, BEEENSELL TS, OB —-TS5.
2. RERMEEBREE
AR I\ T, EE— (T.5mm) ORYIY Z AT 00, HIREE (o) & HEREE
2k (Wo) & ORIk DHBE AT 2.
t=90.0°C, tw=37.5°C, ¢a=0.96 W,

e t=65.0°C, ty=33.0°C, $q4=0.45 W,
0.8 / t=60.0°C, tw=33.0°C, ¢pa=0.385W,
t=50.0°C, tw=30.0°C, ¢a=0.240W,
W — (11-49)
0.4 * LicioT (1-49) REh Ka & (t—tw) & DOH
s // @& 7wy b3iuE, Fig. 1-36 O X 51Tigh ROE
' B CREN 5.
Kg=4. 8(t—t,)1'26x10-% (1 -50)

1020 30 40 50 60
{t-tw) (C)

-49), (N1-50) # , FRORE I EE O —#
Fig. 1I-36. Relationship between [Kd] and (a ) (x ) ) ALY, AR H=
(t-tw) in the case of constant & (I-51) XTEHLEIN L.
thickness of sliced-Konnyaku da—4. 8(t—1y)'2 X Wy 10-3— ([-51)

3. BYULOESHEREECEIITEE
HEID = AC e b h HASERE 65°C (tw=33.0C) THMRL I HE, FRHFENRDEE I L
D, ¢a ¥ Wo X O, KOERIZBLN.
B x15.0mm, ¢a=0.32 (Wo—We)
EX 7.5mm, ¢a=0.45 (Wo—We)
Ex 3.5mm, $a=0.68 (Wo—We) — (I-52)
Lt2inT, chd b Ka LUIRIES Xmm) & OBBfFE7 =y bFHUL, Fig. 1-37 X 5Cix
h, WOEBRRNTELINS.
Kg=1.48X~-1-2 — (11-53)
FlebbEREET, FEE0 1.26 RSP 5.

4. B Ao LSBT BEEERR
EHNE RS Th5 1.5mm ORFEYH Z AT Gk Wy inh W & CHilET 2B 5 R
(0) 1 (I-54) KNTEHLIND.

gy ey,

(0)="Kq¢ ~4.8(t—tu)®x10- Chr) (1-5%)

E105 FRBEYOEREED LR

:@%%@,abhﬁt%%@%%%@%@bt%%,#Nf@%@%@%ﬁﬁ,%ﬁtll&>
6v@,%ﬂmﬁwbt@kbf,Wﬂbh%:k%%%bt.
%m%k,%@ﬁﬁ?f@,%@ﬁ%ﬁmﬁtbmatb,ﬁ%z&eﬁﬁ&%hfbf,am@
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@ﬁ$iTﬁT¢%%@kEbh5.Ltﬂsf,@%m%ﬁ%ﬁéﬁ$2&®ﬁﬁ%%%bf.%
%@%@%@@&&mmbf%,%mmmu,%ﬁa%zana.

| 4 3% 3400 4

RN V) 2 HARHUE (da) 13, —HHICKRTLH2 Bh B,

($a]=(—dW/d0) =Ka(W—We) =K4F = (— dF/d0)

2T Ka; Sz 290
We: P & K R
F 5 /& kR

ABEEIRC I\ Th, FHEEAER, o TEL,
—RENC, F=(W—We) L H7tXN3. LipioT,
WA Ko LT (Ka) 23k, cha
BB LI D, T OWIRY) DR & i &
%. [(Kal BREEBORBELEATIUE, (REIC
NUBEERE HDTAE WHE) BREEIC 1T 3
T (t—tw) IWAEG SR, —#RIC Ka=a(t—ty)n ¢
BEAFRMEED BRI, (a, n EEK)

HERERLD, o n BB EEY S L IcRb kR
(%, Tab. [-14 O X 5T, HEEEEHLES (t—ty)
& Ka & DBfR%A, Fig. 1-37 154

Fig. [[-37 13, #EARMEC L 2 & 8EmO e 5
LT 523, BHERRHRE O st s 7 i, Brdiag,
A Hg & DR FEY CHREEO T, =y oSy,

1.

1

0
8\

0.

— (1I-5%)

2

6 N\

0.
(Kd) »\\\
0.4 \\
0.2 2
0 4 8 12 16 20
thickness of sliced-Konnyaku(mm)
Fig. I1-37. Relationship between [(Kd} and

thickness of sliced-Konnyaku in
the case of constant temperature
(=65°C)

Tab. II-14. Value of (&) and (n) of various Agricultural products.

. . i 1
Agricultural drying exggég?ggﬁ
products section o

_— -
flower as 1.92:x 102
Pyrethrum a whole 2.00<10-2
upper 4.5x10-3
Rush lower 1.6:<10-3
stem 4.0< 10*12*
. leaf 1.2X10-
Milk Vetch steam and leaf | 6.4<10-3
(as a whole)
Oat As a whole 3.7X10-3
Radino clover As a whole 1.8x10-2
Slenderly-cut- o 10-1
sweet-poteto : 2.76>°10
Sliced- Konnyaku i 4.8.10-3
Wet-unhulled-rice 1 3.3510-5

.53
.19

—

.21
.39

.52
.32
.48

Pt ek el e e

1.26
1. 87

|

’ range of

reference
temparature
| f the former period
40°C—-90°C of drying.
the latter period
‘ of drying.
55°C~100°C unused muds

}28.5°C~a5.7C cutting : 13 em

40~80°C

_g1o | grass length: 60 em
32~51°C I cutting : 10 em
25.5~80.0°C —
25~50°C l thickness : 3.5 mm
50~90°C thickness: 7.5 mm

20~60°C
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(t-tw) C

@ Milk vetch (leaf) @ Radino Clover @ Milk vetch (stem) @ Oat &) Slenderly-cut-
sweet-potatoes ® Sliced-Konnyaku ¢» Rush (upper part) (8 Pyrethrum (Ist period of decreas-
ing rate drying) ® Rush (lower part) (@ Pyrethrum (2nd period of decreasing rate drying)

Fig. 1I-38. Relationship between [Kd and (t-tw) in the case of each agricultural product
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VY ZRERREL, 7r—S—0r v FRE ST, WEDGROE NS DL LT, i)
w@%%vﬂ,%m%,4%&5@,@v%oabr@?LmAkagﬁaa.ﬁ%uzabrm
%Aﬁ%%ﬁi%?ﬂﬁ@%ﬁ%@ﬁﬁ&&ﬁ?é@Kﬂb,ﬁﬁn@@ﬁ&kb%ﬁ@ﬂbé%g
ARETHREL T3 L bR 3.
@~W%K%H5%@ﬁﬁ®ﬂﬁot%®#%%&§hfbé%D,tkiw.4$,VVEKO
vr&%a,gﬁmkhm,%@%@@EE@%&%.:@:am,%ﬁ%ﬁmxmf%@@%ﬁﬁ
ﬁm%%ibyk<&5:a&ﬁwaw5.it%?tm&bxaxﬁm@ﬁ@%g@%mmmi
<%@%6ﬁ@ﬁﬂkcfkwm@%&ﬁM$iykb%wé&aﬁ:mm,%ﬁ%&%@mxwr,
SIRTENC ARS8 2 W 5 R B2 4 0 L Bioh 3.
O FREYICETZHIGHERSBO kE
:@%%T@,&%@ﬁ%ﬁﬁbf,#&b®%ﬁﬁTT%%btﬁ,:@%@@%@W%ﬁ%@
%oﬁﬁm,%mmmm,W£ﬁﬁ%@ﬁﬁmi5%ﬁ,&évu,@@tﬁﬁéhtﬂyrﬁﬁ%
%@ﬁﬁ@%%mmmf%5.ﬁt%&@%@%@%%%%@k@mﬁﬁf%a
%ﬁLkiﬁK,@mk\Mﬁ%>WziT%ﬁ"5:E¢%%%E@QL-ﬁﬁ&bf,
(0= oul) =, e ()

THL BB,
(Ka) 12 a A=t)n e LT, 5250555 (/Ko & (t—10) » ORIEA S MEY = b 1o 5d 2
Tab. [1-15 X 5Ch 2.

Tab. II-15. Relationship between (1/Kd) and (t-tw) of various agricultural products.

. “tw)°C
Agricultural e *Ct tw? " e
: - e Reference

producte 0 2 [ 0 | w0 | 0 | e
Pyrethrum. 3.225 | 1.408 | 0.869 | 0.625 | 0.467 | 0.377 | as a whole
Rush. 2.632 | 1.031 | 0.602 | 0.408 | 0.303 | 0.232 lower part
Oat. 1 0.925 1 0.344 | 0.188 | 0.125| 0.088 | 0.068 | as a whole
Milk vetch. t 0.740 ‘ 0.256 | 0.139 | 0.091 | 0.063 | 0.048 | as a whole
Radino clover. - 0.338 0.144 | 0.086 | 0.061 | 0.046 | 0.037 l as a whole
Slenderly-cut-sweet-potato 0.42 0.212 | 0.147 | 0.112 | 0.088 | 0.075 | thickness—=3. 5 mm
Sliced-Konnyaku. 1.075 | 0.425| 0.253 | 0.178 . 129 [ 0.102 | thickness=7.5 mm
Wet-unhulled rice. 7.142 ’ 4.348 | 3.030 | 2.083 | — —_ ‘5 _

B =

L &ﬁ%ﬁ%&bfm,%m%%(4$,%m%LﬁWWWMmVN&,vwf.ﬂm~ﬂ~%
ﬂ%ﬁ(@?bﬁ&bx,C&K@()%k@%ﬁ,%@%@%@&%%%Kﬁbk.
2. ﬁ@%ﬁK%H5:ﬂ%%E%®%@%@%ﬁm,%ﬁ@&ﬁ@ﬁ%m&ﬂbfﬁ&?%,v
HP5 (1] M roche EEloERCET 5.
3. %@ﬁﬁ(%)m,~Mﬁ(%ﬁ«dwmwaﬁﬁéh%ﬁ,%M%MG%Q,Wem,%
BETE BHERE .
(K9 skt 4y he)

4. %Wﬁ&@%(&ﬂﬁwWﬂﬁtﬂFa@4@“Tﬁéﬂ%ﬁ,d%IOUlﬂﬁﬁwmlD
ﬁ&ﬁt@%gg_:@%%@m,mﬂﬂxm4~&%xw%,m&ﬁ&Aﬂ7®ﬁ@ﬁ&a
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5. %)ﬂ%}ﬂﬁﬁ 40°C~100°C 0;’_4):0\1\‘(’ éﬁ@@iﬁ@%é @J[Eﬁﬁﬁi, ,\/ﬁz@:}: 5"6‘;)5_

() vy s (), 7m—rie, @) vy s &), WOH oA, WTLrAL S, =
Sy —>3), A, RaF—>@), W

6. m~@%m%mf,%@ﬁﬁ@%kém@ioﬁﬁéhfpg%@,%mmmnw%@%@%
g3k, P IRBEInSS.

%33 EHORREECET TR

wmig @ L o &
ﬁﬁﬂyﬂ4y,&%m@,ﬁﬁﬂﬁmwﬁkmib,mu,mtb%ﬂﬁw%%ﬁﬂ%éhé.
:@W%ﬁu,Eﬁﬁ@%ﬁ%wﬁm%@%ﬁt5%@@%%@Kovf&ﬁbt.fkb%,%%
ﬁ@%lm,%mﬁﬂboﬁﬁﬁﬁﬁﬁkﬁkﬁﬂﬁ,%mﬁw,%mﬁ,%ﬁik%ﬁﬁﬁ%,%
@%ﬁkwﬁ%%ﬁéﬁﬁﬁ&o,%ZK%mmiééwﬁﬁéﬁkﬁ%ﬁ,%ﬂﬂ@%%@ﬁ%ﬂ
5:&,%iv,%ﬂ@%mﬁ&,%3m,W%ﬁ%@mxmf,v%v%@%@ﬂﬁ@@ﬁ,%4
K,%@%@,ﬂmﬂkwmmf&§m®mﬁﬁ&é.u¢4o@@@@Kon,%2@#%%5
HIC I \WT, BREFLTC.

E2E HEMOEBESKRCKET 5EER
%%m%%%@?%%ﬁ,%ﬁﬁ%%%@%ﬁﬁ@<%%§ﬂt%%m,m%%yﬁ@%m%%ﬂ

00

Erﬂ I ﬁﬁlgu
i | I .

AC AC
@ v. s. motor (2 Fan (3 Air chamber
@ Air duct (5) Heater box ® Deep-bed-dryer
(7 Control equipment of air quantity (® Distributing panel
@ Recorder with two pen (Keep on record of air quantity)
io ER type-recorder (Keep on record of temperature) 4 Generator
@ Temperature controller i3 Pressure changer (4 Pitot tube

Fig. III-1. Deep bed drying apparatus
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CHRBERIORET B L L

:@%%TH,E%Eﬁ@%ﬁ©%@%%&E%L,%%@%%Kﬁﬁéﬁﬁﬁﬁ%,%ﬁﬁﬁ&

KD B 1D DL B 1T - 1.
1. £ B % B

%@%ﬁ@,ﬁgmflﬂﬁ¢ﬁﬁ&ﬁmbk.Eg%%%m,Mﬁ®%%mﬁ@i5f&é.

Dryving rate per hour

Moisture content(D. B%)

Fig. III-2. Drying characteristic curves in the

per hour (%)

Drying rate

case of each accumulated height of
wet-unhulled rices
(heated air temperature =20°C)

Drying rate per hour(%)
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°~
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//i// AN
1.0 ‘4%%%
o
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Moisture content (D. B%)

30

Fig. III-3. ", Drying 'characteristic curves of wet-

unhulled rices

(heated air temperture=30°C)

6.0
t == 50C l/ /
5.0 — 7
10cm s
& 20cm /////”/
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Fig. IlI-4. Drying characteristic curves of wet-
unhulled rices (heated air temprature
=40°C)

Fig. 1II-5.

Moisture content (D. B.%)

Drying characteristic curves of wet-

unhulled rices

(heated air temperature=50°C)
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1) EEREBORAEEE
®®£ﬁ%~b»£ﬁ%§hkﬁ@%®ib%%ﬂt%ﬁm%ﬁ@®$bmﬁﬁﬁﬂtﬁu74
x,it@fb—%KiDM%¢é.Eb~%@fﬂ%§ﬂt@&ﬂﬁ%ﬁﬁ@%@miD%ﬁ%@
K%mﬁh,m%ﬁﬁﬁ@@@ﬁ%%a%m,%EK%%%%DK%Q,mﬁnyrw~W%%mi
Dﬁ%ﬁ&ﬁk%l5%—bww@ﬁﬁﬁ%%i,ﬁmm~%m%&%olﬁmbt.

(2 RREERHNEE

MR EML, EaEe TRl
T RO IR, B R A (A TR - t=poc _ / ////’
MBS R T B 2 e, ITARETAR o]/ ///
HOW LY LSBT, 5o i N A A N—

(3) WEE, M. A3y, KEEOK L e DAY /| 2
WE% (30 cmx 30 cmx 5 em) A TR L THY f‘; a0 55(?;': &Z/{/mo
RCER TS BRI WREEY ZR I ; S SRS
i, HEL T i Y Za -

5 20 74

I ERERKLUEE 2%%*

1. EEESERICHITEINOEZREEICD L 0—“7:;%//“/

nT 4

(1) B2ig&itE & Uizigisteihi 5 10 15 20 25 30
Flg [[—2~F1g H'6 e %ﬁ@%ﬁﬁ{ 20°Ce Moisture content (D. B%)

60° ek e A gy B A Fig. I1I-6. Drying characteristic curves of wet
C THR R RIC LI SE 0 R RIEETK unhulled rices

TR OB R TR SR, Tab. -1 (heated air temperature=60°C)
DEHITHB.

Tab. III-1. Drying conditions in the case of deep-bed ventilation drying by heat-air of
wet-unhulled-rices.

heat-air heat-air . Initial :

Test |  temperature 1 ~ humidity | ar | moisture B rrsampl? W?lgh? (K g) -
No. ] ! quantltyl content ‘ ‘\ i ! |

ot two | H; . R (Ke/hr) | (wWi)(2) | 4.8/ 9.6 14.4 19.2 24.0 28.8

R, S o U S L . . o/ R . i

I | 200 | 1L5 53x10- 340  63.44 2.0 | 4.8‘ 9.6 14.4 19.2 24.0 28.8
I 300 , 168 | 63x10-% 240 | 63.44 2.3 | 438 9.6 14.4 19.2124.0 28.8
I | 4.0 200  6.3x10-% 130 | 63.44 20.1 4.8‘ 9.6 14.4 19.2 24.0 28.8
IV | 5.0 225 | 55<10% 6.0 = 63.44 | 202 48 9.6 14.419.2 24.0 28.8
vV | 63.0 | 25.5 \ 5.5X10% 2.5 | 63.44 4 81 9.6 14.4 19.2 24.0 28.8

| ‘ 21.3

2) #iEE (REEEH) 28I LEBaniEEkiRoRK

HERERAL, 9.6 kg (JARTER=17.0kg-hr/kg) DITF OBy, SR s, WMEBHHRLRD
Aok Hxt s OB, Fig 1-7 0L 51, Ea A BOBAL, EAHCMHOMRTIE 508, B
%ﬁ$~&(%@%ﬁ%@ﬁ$mﬁ%#é)@%%ﬁﬁ<.:nm%@%%m,W%%@ﬁ%ﬁ,%
%?é%%@,ﬂﬁ%@%@ﬁk<mof#%m,ﬁ%~&@@ﬁmmé%®aﬁbmé.%ﬁﬁﬁ
BT, SR DR 1 ROA, (1) wich, XSHRERmTiuE, (I DRI, &
tedots, TERERMINE L, FEBEHIIR B 2 MRCBATT 2.
[m]@@ﬁm,CVM=60@gMM@J%?®%%?,%m%&@%ﬁ%%@m,:hm%ﬁé.
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5 520 TSI
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Lo £ 10 // F =200
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Moisture content (D B %) Moisture content [D.B %)
Fig. III-7. Types of drying characteristic curves Fig. III-8. Types of drying characteristic curves
in the case of various deep-beds of in the case of various heat-air tem-
wet-unhulled rices peratures (accumulated height=60cm)
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Fig. IlI-9. Drying characteristic curves in the
period of constant rate drying
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R/Rmax=K, Ekx, K &‘P&/%?'ﬁ’&ié‘ééﬁﬁﬂ%ﬁk#‘héi, (IH‘S)ii\tai
d
(@), =X I\SI}d (Hw—Hy) — (II-10)

TELINB.

(A) ERESEERS, BRBRE NG NGS

KBRERL Y, BERSE L2 1, € DBBR I 3515 3 g Rikg/hr), ¥ 10 F 0%
o3\ 2 BORHIATE Rmax (kg/hr) % Tab, -2 R,

Tab. III-2. (R) and (R/Rmax) in the case of wet-unhulled rices

! |
t G . (Hw-H)) | *Rmax f *R  R/Rmax
CO | Kem | KeKe) | (Reghn R CZeN
20 63. 44 0.004 | 0.254 0.232 | —_
30 63. 44 0.007 | 0.444 | 0.381 | 0.858
0 63.44 | 0.000 0.571 0.485 | 0. 849
50 63.44 | 0.0117 0.742 | 0.625 | 0.842

60 i 63. 44

* R = vaporizing rate of water (Kg/hr)
* Rmax=drying speed by theory (Kg/hr)

0.0148 0.939 : 0.794

CORER, BESLME (He—H) L R L Ruoax OFRIL, Fig. [[-11 RTS8, =
EERIZ fs\ T,
R=54.2(H,—H))
Remax=63. 4(Hy—H,)
L= C, BERE 30°C~60°C 1= 35\~ Tit R/Rumax=Kc=0.852 » Hffxh 2.

B) BEEH--EEESLROBS

W2 PE > Fo G4y, ERBIRGIMNC 351 2 K P8 (Ro) DHE EE Tab. [-3 1273, 7ris
FUREMAL, Tab. -1 L[ERECH 3.
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Fig. III-11. Relationship between [R] and (Hw-H) in the period of constant rate drying
(R]: Vaporized moisture content per hour (kg)
(Rmax] : Theoritical vaporized moisture content per hour
Tab. III-3. Vaporizing rate of moisture content (R) in the case of wet-unhulled-rices.
Sample a‘ heat-air condition (°C)
weight R e S T T
(Kg) 1) 20 ! 30 | 40 | 50 | 60
! |
. g - g T T [
w4 o022 0367 | 0.446 g s0 | 0.736
9.2 | 0228 0.363) | 0.453 0.571 | 0.710
24.0 0.220 0. 345 . \ 0. 436 ; 0. 568 E 0.680
28. 8
|

0.42 | 0. 540

20.5 /Md=3.3
"t'
2 & / G/Md=2.6
m L ]
0.4 * T G/Md=2.2
0.3
\Wia:«s.g
0.2 a=45.0
a=43.2
a=41.3
0.1
0 5><10'a{ ) 10x10°? 15%x107°
w—Hl

Fig. 1I1-12. Relationship between [Ro) and (Hw-H) in the period of
constant rate drying in the case of moisture absorbing
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unabsorbing Fig. III-15. Relationship between (¢c) and

(¢c)=Speed of constant rate drying (t-tw) in the case of moisture

(Hw-H)=Variation in absolute humidity unabsorbing
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Tab. III-4. Critical moisture content and equivalent moisture content in the case of
deep-bed-drying of wet-unhulled-rices.

Drying condition moisture ratio of air weight to dry-sample weight (G/Md)
 Temp. | Hw-HI (%) | *h=30om | h=d0em | h=S0om | h—oem
S w3 | wg m | mp
o e W w2 ay | oo
» e W omp o omp o2 o
@ oo Yoo om0 w3 omy e

* h: accumulated height (cm)

30 -
Lo
. /}&//
15 . 1
25 T —
N =
//0 ] o
w ’ \.w\ / 20 ° °/v° "
e We ° o
5 /o’/ -]
\, 15
™
1
0 5X10°% 1010 % 15710 * 2010 ° 10 - - -l
(Hw —11,) 2.0 30 gt 5.0 6.0
Fig. III-18. Relationship between (We) Fig. 1II-19. Relationship between (Wc)
and (Hw~H)_1n the case of and (G/Md) in the case of
deep-bed-drying deep-bed-drying
(We)=Equilibrium moisture content (%) G/Md : ratio of air quantity per hour

to dry sample weight
Wec : critical moisture content

We=a (G/Ma)+b 2[R0 H Y, FioHik a, b L (t—ty) * ORIKL, 13°C<(t—tw) <37.
S*Co #E TR,

a==2,96—0. 0292 (t—ty)

b==1. 494 —0, 1156 (t—ty,)
L DRRIREDLN D DT OEBROFHEANTIE, We & (G/My), (t—ty) & officit, L
ROAFXNRBOR 5.

We==(2.96—0. 0292(t—tw)} (G/Ma) + (14. 94—0. 1156 (t—tw))  — ([[-14)
T WE R BEXERIC ST 2R EGARIE, (G/Md), (t—tyw) O—KiFEHk L G4

Zbhs.

2) BEZREEOR Ko SLCRREREE (d0)
HiR oD ¥4 O T FE B S AR ds V) 2 WEARURVE IR D 3R~ T- & 5 VSRR INTC 3o V) B Soaws
() 1, ZDOTFHEKELCHHIL TR 3.




344 52 IS S A [ 7

L1-7s » CREBEMSHE (b0) 13, KR THLHINS.
pa=Ka (W—We) — (li-15)
Ka ; HPIEHCCRER R 2
We s FfE KR
W ; ¢a [T B EKE
Laszic, (M-15) i, BEREAR (W Lk Th o4

KL B DT, /.)
pe=Ka(We—We) 0.3 AL
re
. L ,(é(': . K o /Q
: Kd_Wc—We (K2 ;//:;/
e \\ .
FrsbbloRE, wREEAR Ko 1% ZTOFMHC ¢4§2?5§}
tsl) B ME SRR (b)), FRFEAE (Wo), SFEEAKHE o1 Gf)o("i‘ J
(We) Bz ik, HETE 5. |
BRI DRI Wo, We, 38 XT% b X D MR 1T 20 B0 B0 50 60
] R RS Ko fo i ig. M -20
WIS\ B IR AR Al (Ka) A3kt RiR# Fig. Il Fig. III-20. Relationship between (Kd)
R4 and (G/Md) in the case of
. _ < v rX Fig. T - W (K IRTI each heat-air temperature
Fig. W-18 3 L UF Fig ]]I. 20 22> (Ka) 3 LT (We) (Kd) : gradient of speed of decreasing
2k, chw (M-14) RERATE Z Lick > THEED rate drying

kBRI I BIRREIEAE (90) 2RDHNS,
4, PERBESLECHT ZEEBEORE
RS 3 B b TS B Fob CiE, MR & MR I N CH 2 .
(1) 15 % & i% 19 B
WAL U b BIRFEKE (Wo) & COMMBFIERM (00 11, KRTEbLENG.
b= (Wo—Wo) /e

= (WoWo)/Keyy, (Hy—Hy) — (1-16)

Wo s SCRRRTE K
bo 3 TH IR
(M-16) HLT P JOY We TFERETRERR L D EETS.

_ G o _py— G Cu
$e—0.852 1 (Hy—H))=0.852 5 - =5 (t—tw,

We==3. 0(1—0, 01 (t—ty)) (SJ 4 (15.0—0,12 (t—ty))

2) RELZRIMH
Lok (WD) v (W) F Gt 2B 28 (00) 13 (M-17, M-18) XTHRHINS.

: Wc‘fwelogWI_We

ba=""°, W oW — (W-17)

L



L DI T BB (35 14) 345

F it

. 1 W1TWe
0d“KdlogW'—WC — (I-18)

< 27CKa X Fig 1-20 L) HET 3. 56 THELI (W) 7 DREmilo (Wo) & it
BICET M (00 BARTH 2 bh s,

_ _We=We (Wi —We W.—W,
O1=0c+604 e {Wc-We 1 long_we} — (I-19)
E QA DY
. 1 WI*WC WC_‘WC _
0=k, {Wc—we“ong-we} — (I-20)

5. ERBSERICEIZERESICHNT

ERBBREERE T -1 ﬁ,T@%ﬁ%ki%@&%aO%Omﬁ@%ﬁ%%mké.%Kiﬂ
mb®%@,%ﬁﬁﬁ,&%m%&m5@%%#m,:@Aﬁ@%&%ﬁfé.%m%@mxwéc
NFDEFR 2 KT O CTHEBRA T\ i L.

M. = B K5 &

HER¥E X Fig. -1 2#HL, %@%@EéSanwﬁﬁwllgmﬁwb,%h%hOﬂ@@
@mﬁﬁﬁﬁﬁm%mﬁbt.%@%@m,HDE%E%&Wﬁ&%ﬁ<hhm4)f&5.%@ﬁ
%@,T%&%%@L%%h%h5anE§@$%@m$®§&%cribLt.

(ID. XEBRBERBLUER
D). TEEKRLASEELOBIE

TEEKRE Wo, ZORO LEEAkEL Wa & L1 T BAREZE (Wo—Wo) ZHIE L 7cks
%H,F%MQ%$kM45®£5T&5.:0%%,ﬁm$ﬁ%m,TE%$$ﬁ,&%@(WJ
DﬁK%%%%L.%hu%@%@®ﬁﬁkﬁﬁﬁ¢?%.O%—Wdﬁﬁﬁﬂké%SOTgﬁm

10
heat air temperature
=30C 10

o
(%)

o

Range of moisture content
PN
S.——
o)
=
=%
i
= O O— DO
oo
I
(]
Range of moisture content ¢
f=2}
1
| [
\o

|

l ™
G'Md=3.4 | \
] ol ™~

|
L Md 5.6 I |
8 10 12 14 16 18 20 10 12 17 16 18 20

Moisture content (%
Moisture content (%) )

Fig. I1I-23. Range of moisture content for lower

Fig. II1-22. Range of moisture content for lower layer of wet-unhulled rices,

layer of wet-unhulled rices. heat-air
temperature=30°C heat-air temperature=40°C




346 meoomtooawn o w M

(W DL, HEHAAE BIRY, Fh, WEREAE B i a5, Fig 1-26 1%
SR (kR 20%~2198) 7 IR AT B, BURAIES L0 (Wa—Wo) HUREICT
2HEDTFBOGKELRT.

20 T T
2 o heat-air temperature
1“ S =60C
heat-air tempeature - T Md=2.4
10 G Md:-2.4 79 50 a j‘=3 16— : J
. /{/« - £ / ) G h1(1T2.8
<
2 g G Md=2.8 \\ @ i / o N\ G Md=3.4
‘E 8 / — \ — é 12 Y )/ l
E / LT K / G'Md- 4.2
) £ G Md=3 4 A £ NG M- 5.6
@ /‘ / \ — /. d .
2 r’ﬁqb\ o 873 "4 ~
£ / © / <
s 4 G Md=4.2 & .
o ] 4 7 =
2 G Md- 5.6 \ /
i 6 8 10 12 14 16 18 20 2 6 10 1 , 18 20
Moisture content (% Moisture content (%)
Fig. I11-24. Range of moisture content for lower Fig. I1I-25. Range of moisture content for
layer of wet-unhulled rices. lower layer of wet-unhulled

rices.

heat-air temperature=50"C -
heat-air temperature=60°C

H
Do
\
|
|
I

—
<
I
=2
=]
=
!
D
=)
~

x\\\ \& G Md=2.4

8 ‘ - N G Md=2,

6 \\\'\‘ i\x\{\\\ {/ Md:3‘j
| \:w\\\ me%@

4 L = ™ AG Md=5.6

EANAN
S
\

| N

6 8 10 12 14 16
w(D.B%)

Maximum range of moisture content Lo

20

Fig. III-26. Relatioship between maximum range of moisture
content and lower part moisture content in the case
of each (G/Md)

(2). Hig&kLBEKkIBE

IR X D, Rk BERMS L BEBERYROGELEIR LTSS,

Fig. T1-27 (%, SUsGELRE (O & HEATESE (Wa—Wo) YO ERE (G/My) LT my b
Lird DTCEFORER (Wa—Wo) =a(t—10)2 ORYFAL L DB, F¥ a, n r (G/Ma) & DR




WER DAIRIEHIET I 20 (7 14 347

%m,EgMQS@Iﬁf,%h%hn:Q%KWM@MEa=%WGA%V“2T%§h5.

>T (Wa=Wo) & (1), (G/Md) ORI (M-21) CFdBEA R+ 3.

. (Wn—Wo) =260(G/My) =552t —10)0-36c/ma0.95 — (II-21)

@Mﬂ>mib,%W@E@ﬁ%%@®%ﬁ®ﬁ%mﬁﬁim,%@ﬁ&ﬂ%<&hw%ﬁ?ék
k%E(Gﬂh>ﬁy<&hm&%&2kmma

= 20
N /4/ .
z | 244
=] 10 i L9 /Y717
o | pd 7
S 3 y 1/
¢ ok L] yAVe Y ]
3 il VA V)
i, A7V
g /C////
. '(,”//// Vid
w2 +
5 I A%S/ /
o J ["” (W))'V
L] |

5 10 20 30 4050 100

t (C)

Fig. 1II-27. Relationship between range of
moisture content and heat-air
temperature at different ratio of
air weight to dry-sample weight

[IT G/Md-=—5.6
(11 G/Md=4.2
(I G/Md--3.4
(IvV) G/Md—2.8
V] G/Md=2.4

(3). EHEkFELEERLS

HRID R FEBE AR A AT 5 85y, BlEoF
HEARRET, WlE 17705 e Foiko |-
B, THEOKS#EL M3 05238 5. Fig. I
29 0%, FHEKE 149 :THR LI X0
i%&ﬁT%@@ﬁ%ﬁ%%ﬁbt%@f&
5. ZHIC L D EEE RS R A T e 2
£, THEOKDEENAE b, Wi, S
DPEUHERA S Z 3. Licnti-Tohs
BB, JHE5TT20 (G/M %
+5), BUIARGER AT 5 7, F 7003, 155
THERT B LERL .

L. # C:3

(D RE#EE G/M<6.0 Icfs\TlE®
WSRO U, mooupipeereiigng, (1)
RO JE+.

F“7“"‘ ] ,
|
2.0p e WJ—~—~ !
¥
| | W
1.6f——-— ! "o‘bbv
! | e
(n [ i }
RIS ] . S ‘
Lay
0.8 et
0.4}

Fig. 111-28. Relationship between [n], () and
LG/Md]J in the case of wet unhulled

rices
:\o 20
2
2
5 16
(¥
g
2
g’ 12 L o
] /
3
g;a 8 /; /
o
=] ]
E 4 —* b= .
— | f
: e e B
= ﬁ_ I/.
—s—1 |
.20 30 40
()

Fig. III-29. Relationship between range of moisture
content and heat-air temperature in the
case of each (G/Md) at average moisture
content=14 9



348 mooog oa W W

) E%ﬁﬁ%ﬁK%Vf,ﬁ@%ﬁiﬁh—Hd,O—W)k%m%( ), MR EER M)
ﬁ@%%ﬂt%ﬁ,E%%@%E(ﬂ)m,ﬁw%mmﬁfibéhé.

- Cu G
K. ; fEHRERRHE RE
Tm s KOFEFEER
Cu; L¥ D ZERILE
(3) EBHAEIRC R NT, WA S I LBy, R T ERECHEET
5.

$e=0.852 01 (Hu—HY)

@) BRERR T, YRR D S, RO G HRE, KO LD THS.
$e=[0.76(G/Mg) (1-0. 1(G/Mg)~20) +7. 1x1074] (Hw—Hy)
(5 MEEEHEAR (Ko & w oy, TEbESBES, We (RFGAR), We CFREX
) R AHRALHC I\ T, KIRIGCKD I,
6) FSREAMC I B ks Wi 2D, W & TORMRITEISMH (1) LAKTRDTC

1 {Wl—

[ﬁ]:Kd We+logwc—:We

Wc"‘ We Wz - We}
(M @%K%Hé%ﬁﬁBm,%EEE(T)%iﬁﬁﬁﬁﬁmKlbitb,:@%%@%ﬁ,
g A EER, DL I THS.

(Wn“‘wo) :260(G/Md) —3-82<t — 10)0-36((}/Md)0.88

%35 ﬁ@@ﬁﬂﬁﬂ@%ﬁﬁﬁﬁ&Uﬁﬂht&&?%%
%@@ﬂﬁabf,U)ﬂﬁ%khf,%@%%%@ﬁﬁﬁ?%%ﬁ(%m@@%ﬁh (2) ¥AS
%m&%n&ﬁ%,%@%&%@ﬁﬁﬁ%é%ﬁ(%ﬁﬁ%%@% (3) ZEire L SRR A K
Kﬁ&i%ﬁ(%iﬁ%@%,%%%éﬁ,:h%®ﬂﬂf%@%ﬁkat%€,%@ﬁﬁ%%%
nFEE I OWT IR L TC.

1. £ B % &

gEREEL, Fig M-30 1O Figll -31 R
H&M%OMW¢ﬁ%%@®%@®§ﬁT,%mm;bﬂ%Tmibﬁ%%ﬁufﬂ%W%hﬁ,
%wﬁméﬁﬁﬁﬁééwa@%ﬁw%ﬁuﬂu,lﬁﬁmlﬁﬁﬁéiiﬁbt.
ﬁgm81m?&@m%@a%@E@%@@%Q®%ﬁ?%ﬁ%%&ﬁ~m¢étb,%@ﬁ&4
@ﬂkb,%@%m,ﬁWADGvai~f,m%m%@%m®%%?ﬁkﬁk.
%@%ﬁ%@®%ﬁm,%@ﬁﬁﬂﬁukﬁﬁ&kDOﬁ,~%E§f%@%%*,@uk%ﬁk
-2 f:.

2, % o1} £ K

%@%Wm,T%st@;5?%%&&%&§%M%&~%kbt.




kR O MR AR e %?‘ va}f"“’ (ﬁ"? 140 349

®
~ &
z \@ ® Fan.
7 - (@ Heater.
A Vo ® Measured position of temperature and thermostat.
7 @ Falling hole of wet-unhulled rices.
® Blowing up duct.

® Exhaust air duct.
(@ Impact plate.
® Cover

1

4
ey iy

(2)

Fig. II1-30. Laboratory drying apparatus in the case of blow-up type dryer

I

Fan.

Heater.

Air flow box.

Air duct.

Heater.
Thermostate.
Drying sample-box

CEEEECR

o N\

Fig. III-31. Laboratory drying apparatus in the case of deep-bed-dryer

Tab. III-5. Drying conditions in the case of the three dryer types.

~— drying heat air air wet-sam | { moisture content
- 2, . - ple
condltlon temperature | quantity weight ‘ (G/M) - Aﬁw»?o« s
Type of dryer O (m¥/sec) (Ko before | after
Tvpe a‘;foge‘fﬂjl?gg | 30 0.0038 0.2 0019 | 1800 = 13.5
- : i |
Type of vibration i
drying | 40 0.0038 0.2 ? 0.019 | 18.00 13.5
| 50 0.0038 0.2 0.019 . 1800 = 13.5
; 60 . 0.0038 | 0.2 } 0.019 | 1800 | 13.4
Type of blowing up- |  45~49 ' 0.0088 20 | 0.0044] 18.00 | 13.7
circulation drying i : : 1
58~62 |  0.0088 2.0 0.0044  18.00 . 13.6
80~82 | 0.0088 20 0.0044| 18.00 | 13.9
i | i
100~104 | 0.0088 20 | 0.0044  18.00 @  13.9
3. R BR B R
BRRBA T & ORIGHE & L OTIEIR T4 %1%, Tab. -6 O X 5 Th 3.
4. = -3

1) ErAK LR EE
BAEIEL Th2HE L WABEIL T 3848, coHROYAD L 5o, MENRER BlCHRTE



350 55 Y- U R (< R )

Tab. [II-6 Drying speed and cracking rate in the case of evary drying type.
\ [ . | |

\

moisture occurence proportton ¢ )

1
item | ‘ B o ,,,l in-
content . :
‘ \ drying ‘ (mean) | T2t of | before drymg : 48 hour after - drymg crease
hour | i | drying demi- o idemi- | ‘crack-
‘bﬁfore‘ after | ‘ciztc(lfmg cracklng total \Ciggé{mg‘crackmg‘ total \mg
Type ‘ €Y Ghrmin) (o | oy | 55/ rate | Sy \
(PPN TR L@ Lo T e T e P 1D RORIONMO)
N izw{ 8.0 13.5 21 | 160 | 33 | 193 123
Iziﬁp{ﬁjg A0 | 143 D180 135 30 o a3 | g0l 240 37 277 207
f ilation 59 | 121 = 18,0 13.6 3.6 Ao &S Y 560 4.0 | 60.0 53.0
ype | 60 | 1.06 | 18.0 13.4 43 74.0 | 40 780 7L.0
30 3205] 8.0 13.5 2.2 130 . 0.7 137 6.7
Vibration 4 | 1.38 mﬂ‘mﬂ 3.2 2.7 43;70‘n01 4.0 | 21.0 14.0
type 50 | 1.18 | 18.0 13.4 3.9 T4 0T gg 0 ! 10‘&0‘M0
| 60 : 1.02 | 18.00 13.4 4.5 \ . 64.0 3.0 | 67.0 60.0
i i ! | i i
Blow-up | 45~ 47 210 18.0 13.7 2.0 ! S 120 | 4.0 | 16 0 9. 02
amﬂm%ﬂs&um 1.45 | 18.0 13.6 3.0 s 43 7.0 320 2.0 | 34.0 7.03
v 80~ 1.19 | 18.0 13.9 3.4 w2 MY 3900 1 2.0 ‘ 1.40 4.06
P 100—~104‘ .12 | 18.0 13.9 3.7 0 70.0 | 3.0

73.0, 6.0
S -

WEB AT, EORREESEY, e 0.1~0.3% LGl B . Lichs - CHIRBENC X 52058, i c 0.1
~0.3%EETH 5.

2) EERAFRERBINFEERE

] — B D A, MIABE L -5 a0 RER RS . £DET 6%6~10% (B
30°C~60°C 13\ ~C) FBET, Eiiig & ToEEIGED LA

3) BEFNEERIE

FREIFL DRI, bE BN

(4) HIREELREIN

RS, B3 %Ak 3 L, REMSEEGCEn L es, MEi T, $TICRAELED
Ay, BEERIRVCHEA L Tc D, ZDEEBRTCITERTE -1,

EA4E HREPOREINICONT

BRI A AT 5 B0, SRR B AUE, HERCRARINT 543, Z ORI OWTE, oot
Fege oy, C ORMBRTIE, FOFREENLENT S L LIS, HECHL IHRFMETIT R > 10
WADIRE O Fe4: Rh, BRI X W) Bl DG L.

I #EZRICHEITIIAENEEERICEET 5EER

(8 1] MBEEIHFESIN

EopEeh, B X B BWIE L ISR X ORE B 1o, 200C, 40°C, 60°C CHEXEAE 60 %
{EiE, (EEIREETT, HZ B XA, 48, 72, 96REHIRICIRD L THHEIhOF %%@&ﬁﬁbt
fEEy, Tab. -7 DX 5 TH5.

(REEREDEE]
20°0C~60°C DB TITHEET, NMOMREZ TR OREAET, 1L AR DRV, Lic
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Tab. III-7. Cracking rate in the case of temperature-range 60°C~20°C under constant

humidity.
| ] |
Test J T ‘ R W, Wz ( %) | cracklng rate (/ )
Noo O @ @ g T2hr [ 96 hr | 48 hr | 2hr | 9 hr
-1 20 60 1503 1211] 1.8 1.6 02 ! 02| 02
12 | 20 | 60 1503 160 1S | 1.3 02 02 . 02
3 60 € 1503 | 100700 90 &5 02 02 | o2

2o T ORWHANOEETIZ, MHEC X 2R, Uy

(KB I EREEFLIREADEE

KD AAEIN D43 5 EINAEHRE D F 0 ABEIEC L - CRIPNEAS) PMDERNBEL, Fh
K;of%’5MW%K;5%®?%5m%@ﬂ¢5t®,mﬁéwmmbfﬁﬁ%zzé_kki
DRRHE R 2 2 T, AERATHEL .

(1) ZIRBE 40°C THIZEE 05 (%/hr) UT0EE

BRI RE 40°C L U, Hixh@gAd 80, 60, 40, 20 %oiEiic LT FISRTZIR SR 1-350, Wk
DRFEI BN & GERHRE DR R E B L1k S, Tab. -8 0 F 5Tk 3.

Tab. III-8. Relationship between drying speed and cracking rate in the case of temperature=
40°C

!

l drying | cracking

|
—

Test ‘ . T ; | moisture content !

| materials - 1 |- Ty | rate rate
No. i } 9 ( %) ’ (;}’1 f (/%’2 f (hr) ‘ (%/hr) (%)
-1 | unhulled rices 40 8 | 1601 1675 | 24 — 04
-2 | " 40 60 | 16.08 } 1.2 | 24 0.20 | 0.0
-3 | ” 40 40 | 16.08 911 ' 24 | 029 00
-4 ” 40 20 | 1608 | 626 | 24 . 041 | 1O
-5 | hulled rices | 40 | 20 ] L 041 1.2

15.46 5.83 24

!

(2) LBRE 50°C, £IEE 1.0 (%/hr) UT0HE

RORILEE SO°C, MIXREE 60, 40, 20 %D IER T E AR S B 1o A O MO HE & | HORRR R L
DRAFRIL, Tab. M-9 DX 5 Th 3.

Tab. III-9. Relationship between drying speed and cracking rate in the case of temperature=>50°C.

; T T ; T T T
| { moisture content { drying | crackmg
ﬁ?t materials (;1&') (I;é> o W, | C /fr) \ réte
] ‘ L@ @ | (/A | )
-6 | unhulled rices 50 | 60 | 17.87 | 13.43 | 12 0.3 0.0
11-7 ” %0 40 | 1787 | 122 | 12 | 066 @ 2.3
11-8 ” S50 20 | 1787 [ 793 | 12 08 | 16

(3) HREE 60C TEEREKEEZZIBE

RERRILE 60°C THIXREME 4. 0% THA BRI L, RS Ll h L OWOBREIR A T2 L
7oL, Tab. M-10 D X 5Tk 5.

(4) HRREE 1000C TEREKEEEZIES
PR 100°C TR EARBERR L, SRS X 0 L OIS A 37 L 7o45 5813 Tab, [[-11
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Tab. T1I1-10. Relationship between moisture content after drying and cracking rate in
the case of temperature==60"C

Test \ T R ‘ "moistqfe crgnter}t ‘ 0 ! drying “ ?;%Cking
No. ¢C) %) Wi | We |(emin)  rate | 0
| ] L@ L (@) , i (%/hr) “
-0 | 60 40 o 1724 1433 0-30 5.82 1.0
-1, 60 4.0 17.24 12. 38 1-00 = 4.86 2.3
m-12 60 4.0 17.24 10.53 1-30 . 4.47 2.5
4.0 17.24 8.51 2-00 4,37 7.0

II-13 ' 60

Tab. III-11. Relationship between moisture content after drying and cracking rate in
the case of temperature=100°C

| f | |

Test \ T ; moisture content ‘ P) ‘ drying 1 cracking
No. $C e T T W Chr-mi | rate | rate
° (o b/ T I
11-14 100 17.24 15.13 010 127 0.0
1I-15 ‘ 100 ; 17.24 . 10.95 0-20 i 18. 8 ‘ 28.3
II-16 ; 100 ‘ 17.24 8.04 0-25 ‘ 20.6 : 40.6
11-17 ; 100 : 17.24 6.91 0-30 20.7 54.0
NEHTHS.
(HBREROBE]

R g L O RO RO IRETR O FEAD,

® %%%mﬁﬁf&é4ﬂaSWCf%@ﬁﬁlﬂMMqufm,@@mgmmof%%%
NOFEEIT L.

@ ﬁ£6mff@m$ﬁ,wﬁ%u?mk%k%%h@%ﬁ%%&&hqHWC@%A%H&
%Kkhd,Wﬁh@#kb%mbfv%a:%ﬁ%%%ﬁﬁ%iﬁ,%@@K@k%%%%b,%
g 2y, TREIR A ORR S KREE T b,

3) Fl— MR RE T &, WA AR RAME T AR RS A RIS 5.

@) R, R AIRE R A e T RRBIREIN ST .

100
ond t=50C
80 R=60, 40, 20%
=
= @
° -—--=9
i 60 - -7 I ® (@ final moisture content W=7. 9295-hulled rices
w L /——<n © ” W=9. 72%-unhulled rices
‘z [ ] . N
S 40 = ® ” W=11.2%-hulled rices
5 . ,/// @ " W-=11. 22%-unhulled rices
20 1/
2 74— e ———— - --—- *(3)
.’ @l/
16 32 48 64 80

time laid aside (hour)

Fig. I1I-32. Relationship between time laid aside and cracking rate
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t=60C
360 . .
= @ @ *W3=8. 51%-hulled rices
< =20 @ W32=10.0%-unhulled rices
w 40 gl /@\ @ Wa:=12.7%-hulled rices
= 3l Lo @ Wa2=12.7%-unhulled rices
[} rd -~ . .
5 /’(' 7 ® Wz=14.3%-hulled rices
20 PG ~ (6 Wsz=14.3%-unhulled rices
g '/// , & *W2 : Final moisture content
B e ®

1 4 10 18 26

time laid aside (hr)

Fig. I1I-33. Relationship between time laid aside and cracking rate

17 T T T T 71T
© uncracking rate= 0 (after drying) L
‘cracklng rate under 10% (af‘tsr drying) I/

15 @ cracking rate above 10°/ (after drying) ,/ .
M cracking rate above 20% (during drying) 4

L LA

/0\? 13 ‘/ rYy
=
@
- L]
g1 @ g ¥
S y
© o, | o A
5 e | *
G g .
[=] ]
d g
= A b
od
7
° F S
0.1 2 3 4 56.7.891.0 4 5 678910 20 30

drying speed per hour

Fig. II1-34. Relationship between drying speed, moisture content
after drying and cracking rate

(€8 OI) ERETHOMENORE
SRR T RO E HPICIE L, £ OB 1) 2 MIREIN & R0 3825 L 7=, Fig. 11 -32~Fig. I
=33 1%, MRBROREN BRI OB 1 e 7T
T TROREBE b5 L O IR EKR & @IRIK T RO IAEIN IR0, Fig. 11-34 12574,
(RBREROERE)

FLRBROIERUL, RERMOLHE L cmL, T4 48 BRI CIRMImMLIED bRt -,
RORROIRINTEANL, WREE, WREKRO RENEE T, Figll-34 kb, ZoMfamse
KEW) 12, RNTRENBHHELEL DR 3.

W, = 9.5 log (‘(‘1“;) +4.0

(B8 IV] EZRBOFRERELRENORECONT
FRREN (T=4~10C, R=60%) I FIRIE L 1-HAco0T (HRID) THRI L 7223 A
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BEEEC X~ TR ERBR LT

1) BkE6VIEETTBELLEES, RESHLREINEOBM
T:%T,R=N%OEE,Eﬁﬁ%ﬁZM@ﬁ%@Lt%ﬁ,%n%ﬂ%mﬁ%,E%%%,%%
IRHECIRAE L, 24057 7 OIRE R Ind:A & FifE Lok ik, Tab. I-12 0 X 5 TH 5.

Tab. III-12. Relationship between preservation condition and cracking rate in the case of ex-
cessive drying.

[}

| .
Test l moisture content (%) ‘; preservation condition | crackitig
— - : | l | rate
No. \ ! Ipass 24 hour, s '\ | method of e
- o Wi P We i We 11 T( © | R(%) | preservation | (%)
v-1 | 1715 | 620 | 1593 40 95 | open 90.0
V-2 : 17.15 5.19 ‘ 10.29 | 20 | 95 i open 89.0
1vV-3 ‘ 17.15 6.20 i _ 4~10 59~60 open 51.5
| | . 4~10 | -—— | shut 6.2

Iv-4 | 17.15 | 6.53

6. 59

2) EkEIOVREFTERLLES, RERGELIRENORER
T=90°C DIEELC 90 2kt L&A 10 %R Lic b oa, (1) Ik RIsRE TR L 2007
M OB A 7 Ute. (R1ER 4R DO fEER X, Tab. -13 0 X 5ThH 5.

Tab. I11-13. Relationship between preservation condition and cracking rate in the case of moi-
sture content=10%.

Test 1 moisture content (%) \“ preservation condition : cracking
No. w1 . pass 20 hour, o ! . method of | rate,
- 1 m‘}’} | W2 | W. T CO) O R (%) preservation | (%
Iv-s 1715 1044 15.06 | 40 | 9s | open | 823
1V-6 ! 17.15 10. 44 12.52 20 1 95 ; open 88.5
1IvV-7 i 17.15 ‘ 10.44 10.52 4~10 : 50~70 opsn ; 69.0
17.15 1 10.44 10. 44 : 4~10 ‘ —_— shut i 4.2

IvV-8

(3) SkE14UREETER LSS DRERELREIN & DR
T=40°C, R=20 %DigEiH, {EiE T 3 RHwEL AR VYREC Lb0R, Al L ARZRKRER
BECIE L, MBS0 REne2#HE L. BIERGs OISR R, Tab [-14 DX 5TH2.

Tab. 11I-14. Relationship between preservation condition and cracking rate in the case of moi-
sture content=14%.

Test ! moisture content (%% ! preservation condition I cracking
e — - e - ' —.— 1 Trate

No. i | 'pass 24 hour . ! . method of | "¢
] W‘ b ”W2 | W2 - T ”R<%> | preservation | (%)
IV- 9 17.29 ‘ 14.15 16.88 | 40 | 95 | open | 45
1v-10 17.29 13. 50 14. 88 20 | 95 | open ! 4.0
Iv-11 17.29 ‘ 13.50 - ‘ 4~10 ‘ 50~70 | open ‘ 0.0
1vV-12 17.29 13.50 | 13.53 | 4~10 ‘ _— shut : 0.0

(EBRBEROEE)

S KR 6 %~10 % Cis\WTIE, ERREBC T BEOEL VO, 3L AYIHERESC
LGB EHLT, BELWS 0, Ehaid o '
ikﬁﬁﬁﬁ<f%&ﬁ®&kvwm,Wﬁ@%v%®mm&Wﬁhmymv.:@:aw%,%




ke M@”&H&*“'z tl: B‘]@‘Zﬁﬂm G 355

¥R O RSO L TR, WEWEIC X 2 b0 2B bh, FCURIC X 28R RE VT L
AR LT B,

T Gk 14 R CIE, VR, VgAML X B THERUIEED B s,

(EE V] ézka:ﬁv‘:@%i}o;U/%fﬂb\ﬁﬂiﬂnl;?aJ:li'é‘ 71

FEx (V) ORET X b RGO UL, WOBHAMIICEHiILTY 3 Z &b~ T, HERV Tk
= L ATRE OIS U e IR, MR e X B b ohs, fER e 2L X B b 0 e Rt
$5.

1) BHAEENRENICELBZTRE

T=40°C, R=209% ofHi, {ERE TR LIONEIGELaVWE 5, HHICERL, hz
1°C, 20°C, 40°C ofEiiRfEc 48 Il T F o flElh g Fdt L iRy, Tab M.-15 X 5T
55.

Tab. II[-15. Relationship bstween freezing temperature and cracking.
| | . |

Test freezing ' moisture content (% . drying condition drylng cracking
No temp. = i | ! time rate
: CcCy . Wi | We pass 24-hr | t(C) | R(%) Chr) (%)

Vil 1 1902 1443 | 14.63 0 20 | 4 0
V2 20 19.02  14.43 | 1454 | 40 20 4 0
V-3 40 1902 | 1443 | 1443 } 0 20 4 0
V-4 1 1858 | 632 | 592 | 40 | 20 48 7.0
V-5 20 | 18.58 6.32 6. 14 40 20 48 6.0
V-6 40 | 18.58 6.32 | 5.97 | 40 20 | 48 5.0

2) WENREINICE XIFTRE

T=40°C, R=20% offih, Eime T LIoWa 22w X 5, feidbic 40°C TY5
%, 60 %, 20 %miaE, EiiRIEC 48 KIE U<, ko RE% J47E L 7R R Tab. [-16 ©
L5ThHB.

Tab. 111-16. Relationship between humidity during preservation time and cracking rate.

Test prgg?c\{iegé%n E drying moisture content (%) | cracking
- | time ‘ - rate
N reey | R O Wi we . Ws (%
V7 40 95 i 4 18.58 | 1443 | 1962 0
V-8 40 60 | 4 18.58 | 14.43 10.68 | 0
V-9 4 95 48 1858 | 632 | 1748 | 100
V-10 | 40 60 48 . 18.58 | 6.32 8.32 | 100
v-11 40 20 48 1858 6.32 6.30 | 5
(EBREREOEE]

(1) 1.0°C & COWHREC L 3 HENOERITED bi/ow. Lcs» THENL, ISR OE
B BERNTE I EFE 2z b5,

(2) BERETOREIIAMhO 2R THS L s, Lol 14 % LBLEDOEKE TR
LTh, Bz 0BT LA L\,
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I #EZHZEIVORENICONT

1. EEBXOSEOREINFEERKR

JFREHERECHEALBRLICHE, BB L, TOTHEMIEHE, GREKARLEL LD, F
BT S TOBAC X > TR ->TL 3.

Tab. III-17. Drying conditions in the case of deep-bed ventilation drying of wet-
unhulled-rices by heat-air

Test T ¢ M | H ! w 0
No. (O  (Kg/y | (Ko (em) %) | Chr-min)
1 20 63.44 28. 8 60.0 21.0 18-00
I 30 63.44 28. 8 60.0 21.5 16-00
111 | 40 63.44 28.8 60.0 20.1 10-00
v ‘ 50 63.44 28. 8 60.0 20.2 8-00
\' 60 63.44 28. 8 60.0 } 21.3 8-00
M : sample weight (Kg), T : heat-air temperature(°C)
H : accumulated height (em), G : air-quantity (Kg/hr)
W : initial moisture content (%)
Q : drying hour (hour-min)

Tab. III-18. Cracking occurrence rate in every bed in the case of deep-bed drying.

Test accumulated height (em)

NO item . T i . B — A
: 0~20  10~20 | 20~30 | 30~40 | 40~50 | 50~60
- - ‘ ,,‘ - - - —— ‘ S
1 Wo (%) . 1.6 11.8 123 | 129 | 13.8 14.7
. (dw/de) (% 0.52 0.51 0.48 0.44 040  0.34
= (m/M)%100 ~ (%) 2.4 2.4 1.5 0.8 | 08 10
- (W2) % 8.9 9.2 | 9.9 1.7 | 120 | 13.4
e | (Awzde) (%)) 0.78 0.77 | 0.73 0.61 0. 60 0.51
= C m/MOX100 (%) | 9.4 44 | 30 L1 15 0.8
- (W2) (%) 6.5 723 | &1 ' 91 | 110 120
e (dw/do)  (%/h)  1.36 .28 1.20 1.10 0.91 0. 81
= (m/M)X100 (%) = 624 48.6 3.8  23.8 12.8 9.8
D) (% | 48 | 63 | 712 | 82 9.7 11.7
Totye | (dw/de)  (%/m) . 192 | 174 163 . 1.50 1.30 1.03
= C (m/MDX100 (%) | 940 | 888 8.2 | 722 466 15.0
(W2) (%) 2.4 3.3 4.4 57 1.9 11.7
Y60 (dw/de)  (%/h 2.36 2.25 2,14 .98 = 1.70 1.23
= (m/M)YX100 ~ (%) | 97.3 93.1 93.0 91. 8 90.6 53.8
We : Moisture content after drying (wet base)

(dw/d#) : Rate of drying (%/hr)
(m/M) :Ratio of cracking number to investigation number

fe&ziX, Tab W-17 WORTHREAET, MIRLICHE, ThEhOHREE X & Lic s 3 #ig s
B L OB FEE R L RE L 1R R Tab. [I-18 0L 5 ThH 5.

HKBRMERLD, SR L OEURERE, SIOHREKEL, BEhRLOBFE, 7ry bHh
i, GREGRBERE 20°C~T75°C, sifRE KR 4.7%~14.8 %), Fig. I-35 O X 51T/n 3.

S ORR, FENREERIEFOMBECBIRL S, EOMBICIT 2 F8REE s L ORI T
REOFEKRCHESND B2 DD, 2 OEBROGE, IIEIRFH S BLITIC /22105 L LT
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dw N .
15 o [ W.>-11.7 (a*a‘) i BERLY,

o Pe o / ('rarkingl rate (%) e o e "y
= e & / _0-5 o HREIR R 20 % ITICie 3 1cdb D& LT
® 13 o1 %% 5 ~10—&
~ o o 10-20 © dw N .

2 Toefl” B We7.47 (g ) IR B LB B S
“ 50-< \
s 11 LI e 4 =
o 2 %/ * ~ 60
5 9@ o /0 . ~
w Jo & e - N
e 9 O \o
= * . E o \x NIl [xoll
e|® g . ‘;E ¢
. - g
F g >
// e S pop= P
| L =TT
/ e -Z No T \
0 0.5 1.0 1.5 2.0 2.5 §
#{ge) : = 30F
Fig. IT11-35. Relationship between (¢c), (final J
moisture content) and cracking
rate in the case of deep-bed 0 30 60 90
ventilation drying by heat-air Drying time(min)
(,rgggg,g)f heat-air temp. 40.0°C Fig. I11-36. Operation of heat-air
e temperature

* ¢¢ : drying rate per hour
2. #EEEOIY bO—-LD, REN, BIUVEREECRIITESE
HIRAERRILL, LadRERRE LD T30, R O BERE O FRREOTE L B
BT 2 E RSB D, TORARNIIRE LT,

1) HRIUDNL, KT F Cl-—HAERE.

(2) BRI UHDIEL, BRLCHRREL BT 5.

(3) HRBRIUDIEL, BRACHAEREL T 5.

ZOZODBMROBERBEDO 2 v b r DX RE L.

a) %= B % #

B, do X OVBVRIR S O ERERIEL Tab[[-19, 3 Xof Fig. 1-36 O X 5 Th 5.
Tab. 11I-19. Drying conditions in the case of program control-temperature.
Test l control of heat- ! W, I W [ - G/M ‘ 0
No. | air temperature | (%) (%) (ms/sec~Kg)‘ (hr-min)
M S . “ [ — SR — i “ - - i ———————— A —
40°C — 40°C 1 17.5 14.0
I . equal temperature | 170 13.5 0.0253 ‘ 1-30
| 40C — 50°C 17.5 13.3 |
I up temperature 17.0 12.5 0.0253 ‘ 1-30
50°C —> 40°C A 13.4 3
111 down temperature | 17.0 12.8 0.0253 | 1-30
v 55°C — 35°C : 17.5 ‘ 12. 8 0.0253 1-30

down temperature 17.0 3 12.2

Variety of paddy : Nakate Sinsenbon
G/M : Ratio of air quantity to sample weight

(2) EBERLLUEER
ISR AT IS 2 ERREE, L ORER A RO R, Tab. [1-20 iR,
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Tab. II1-20. Relationship between drying speed, cracking rate and program-control-

temperature.
| ' . ’
Test | drying SR cracking rate (%)
\ speed ~_open [ ~ shut
No. | (%/hr) perfect i demi | total | perfect ‘ demi f total
. 23 5 3 ‘ 8 1 o1 12
| 2.3 17 3o 2 s 2
. i 2.8 20 5 25 16 3 19
20 19 4 1 23 17 | 3, 2
m | 27 37 2 39 29 2 | 31
28 56 4 60 49 | 1 50
v 321 1 50 3 53 1 37 2 39
- 3.2 | 80 2 3 55
i .

82 52 i

(1) EEERE L wREE
COEBROHHNTILEEERET, Wi ZAEG3h, BEE/EC X 2ERITED S h it o
fo. ULs U S OSBEITFEIC N 2 55085 5.

(2) REREE & ER O T

BUR 40°C H—DHBEN, B To0nd, 40°C-50C o L, 50°C—40°C D4 it IREIR T
A, BABLMCHEREDO DI, Z ORISR T ORISR AR & AE R L o R R
FRH B LHR LT 5. Tiobb, IHENIED S D RAUT, HIEOHET LT, BER T
THHE L.

(3) ®EA (s AiED) DRFFITIZ D LN,

BS5H ZREOMEAENAREBELCELEZTEE

I @ L #» =

B CRBELIR ST OB DOWTHTE, EF >N 30T Cniew. BSH
T, RERRRO MR iR, R B L B B BJRGEIEE RO b A0 BT RIF
B, WIRROBSHOYE, BLOZTDO OB A bE WER OIS, Wk LIFT
BN OWT, FHEREIT /WL ..

I ZRERONT ONRREICREITEE

KEWERAFRNOLE, AFEERE, HEBICl3 2 2430008, FERR RO THHEThs. =
DOFEERTIY, HLREZRONL D FARO SRS O\NT, $T D 21770 - 1o 0 L ko L3RR
Hih, HEBEERZIEL, &S D 24770 - T8 X el L 7e.

1. % B #H &

1) #HPoERAx

B L oo R & Ui, Fl sl BEnE St YOk FIEBR IS0 =o0 8 4 7
THEARR L 7o, BURIRREILET 2 BIEGiL, 30°C, 40°C, S50°C, 60°C o 4 i T, BRI L LT,
SEHy 46°C, 60°C, 81°C, 102°C T4i7e - 7-.

(2) PREICET 3RITER

(A) MOWE——FRFEHEOL DL, KB LI O DNT, FEEREL, W3 Dick 3



RUEVI D RMIREBEC IS BT (5 140 359

R, i3 2 e L L.
(B) AR — — BRI ks X OV BORR DI DU Tl - fBIC 3613 2 BAER % I L. Folife
DG O RESL 7o,
(C) WA hsE—ii ik, I L OB RO & A— 5T D 2Tl s e T2 m —
SUFNEBWAL, LROSE R L ORIEEOER & L.
(D) A& AA FLRRIELTRIEL BICHIT ) 24T/ 27c b D &, BON LT 72 - o b Do CIFE
N EERRE LTe.

2. X B # B

%%%%,%%ﬁ%#,%iUﬁﬁ%#®W§K;%M@@§,Mﬁﬁ,Mfﬂﬂﬁ,wmnﬁy
BURE U ekl Fa Tab. [[-21 i34

Tab. III-21. Relationship between hulling time and quality of rices after drying

™ item A f hardness | *husking ratio Hadazure I cracking rate
g%MW?QF,W Ke) (%) @ @
. | ; : |

Type o ‘( /hr)‘ A | B, A | B A B f A | B
_Iype el N et S S I N
30 21 6.2 | 7.0 | 90.3 920 @ 19.0 @ 7.8 | 14.7 ’ 12.3

deep-bed 0 | 26| 65| 68 823 | o3 w9 i 263 | 207
R Ypet ) 50 | 33 64 68 | 920 @ 932 | 250 132 | 290 | 53.0
ayer type 6 | 41| 57 62 | 8.5 | 923 232 | 120 | 79.0 | 710
vibration 30| 20 | 5.7 68 | 654 | 9.6 \ 19.6 8.0 | 11.3 67
type 40 | 25 62 | 68 1 90.0 | 920 | 3.2 | 140 | 150 140
(ﬂuldlzed) .50 | 3.3 6.0 | 7.5 | 9.5 | 932 | 358 | 92 | 274 | 44.0
bed type/ | 60 41 | 56 ‘ 7.0 | 860 933 | 358 | 04 623 | 60.0

B S ,w,m.‘ E— !

blow-up 15~ 47| 2.0 | 5.8 7.5 | 864 | 89.9 | 166 | 54 | 120 | 9.0
type 58~ 62 2.5 | 7.0 8.0 1 90.6 | 948 | 244 | 13.8 253 | 27.0
(circulation) 80~ 82 3.1 | 5.7 6.5 l 90.6 | 91.0 . 21.6 L 80 | 38.3 | 34.0
\100~104z 40 | 62 6.4 | 945 | 935 | 30.8 8.8 | 850 | 66.0

type

A : after drying B: after cooling
* 148 hours pass after drying

3. & =

(1) MOBERZDWT

TRERIC AN, Bosd iU, MoOmBEmAL, 2031, 0.8 (kg)~0.4 (kg) WHiTh 5.
BRIBEIC X B WURIE O R385 DA\ 1%, BB FEASES < 7ohug, RIS 3 05 3.

@) BEHowT

SCRRIL T, BORBROMOT 2%, BERTRARE. F 1RO AL, 3 X Ot b,
BRICEET 5.

3) HFhicownT

HREROMT DL, NThex<{+3. EICBBERBELE N L, FRAEN RS 3.

@) REREE IR O

BCIRER O3 b T, HAZIL 2388092 (10~20 %). FOHRER S L i, YIRS Bk D F5
73, HRER A e,

M. BRI 3ERESY—(LOE
BUE, BJRTREICHE L 2ok, Mﬁ@k~t&ﬁ@§h,ﬁﬂ%W?Oﬁﬁmxgm,M@@
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GEEM,%Dﬁﬁmﬁéﬂ%ﬁd,%hKﬁWLT%MT%%Eﬁ&étbﬁ%%ﬁiﬁ%ﬂ%
5.:@M%@@ﬁ%vﬁ&éﬁﬁomﬁﬁ,M%EK&&¢%§mov1m,m%fkhtﬁ,%
5oao@Emf&5%@mﬁ@ﬁ~w®%%mov1@ﬁbt.

1. £ B F &
%Eﬁm%@&ﬁ&i%ﬁ,%BfT%@%ﬁﬁ$<,L%@%@ﬁgwtb,%ﬁ%Tﬁmm,
LT%?#&D@ﬂﬁ@%%éf%:zm,%H%fm&t.:®i5m.mﬁ@%®%%ﬂgﬁ&
k®3ﬁb®ﬁ&f,Mﬁ%Kﬁﬁb.%%®@m%®%mkﬁﬁbt.

x B A &

€Y ﬁéﬁ%——%@&@%@@ﬂ&%ﬁmﬁuhﬁﬁLfﬁﬁ#%.

@) %@%Tﬁ@ii—w%ﬁ&%mii@ﬁ%ﬁ%%mﬁﬁé.

€)) RiEFiE—2% T, bR KL TR 2.

2. £ B B R
%@E&k&ﬁm,mﬁ%ﬁﬁﬁizw%%KXW5@m$®£m&1m1m42mﬂﬁ.

Tab. 11I-22. Change of moisture content in storage tank.

1

H ? mix filling up | un-changed ! reverse filling up
“moisture | cooling hour ' moisture | cooling hour . moisture | cooling hour
: C(fantent ! (hr-min) ccf)ntent “ (hr-min) c?ntent \ (hr-min)
em after TR fter e et T
™ Gving | 300 1400 2200 grying | 1700 | 2400 drying | 2730 1900 2400
1 ! | | |
O~ § | 11.2 | 14.5  14.8 ' 14.4 ‘ 7.7 ! 11.6 ‘ 11.1 ‘ 8.5 l 11.4 1 12.9 | 11.6
5~10 | 1.8 | 144 149 14.8 | 8.0  12.0 | 11.5 8.7 !11.312.8 11.4
10~15 ‘ 12.0 ' 14.5114.8 | 14.5 | 8.3 ! 11.6 1.4 ! 9.1 111.1]12.5 | 11.4
15~20 12.6 | 14.6 1 14.6 | 14.9 8.8 | 11.9 11.3 \ 9.3 \ 12.0 | 12.5 | 11. 4
20~25 i 13.0 ' 14.5 E 14.9 1 15.1 | 9.1 | 12.8 Po12.3 | 10.0 ' 12.0] 12.3 | 11.4
25~30 13.6 14.9 1 14.2 1 15.4 ¢ 9.2 . 12.8 12.7 ! 10.6 1 11.9 | 12.2 | 11.2
30~35 ‘ 14.7 ' 14.5115.0 | 14.7 | 9.9 | 13.2 12.4 10.9 | 12.0 | 12.1 | 11.3
35~40 i 15.4 | 13.7 ! 13.7 | 14.8 | 10.1 13.3 12.6 | 11.5 12,4 ]12.0 11.2
40~45 ‘ 15.6 13.9 145151 11.0 = 14.2 13.4 | 12.4 '12.2 | 12.0 | 11.2
45~50 ! 16.0 | 13.9 \ 14.9 | 14.9 ‘ 11.5 | 14.3 13.7 ] 13.0 | 13.2 12.2 ‘ 1.1
50~55 ! 16.9 | 13.9 | 14.5 | 14.9 12.4 = 146 | 13.6 | 13.3 | 13.0 | 11.6 | 11.3
55~60 | 1.5 144144 148, 130 | 143 | 13.4 143 132116 |10.4
Average 14.20 | 14.30, 14.60 14.85 9.92 | 13.05| 12,45  10.96 | 12.14 12.19 11.24
. 63 10 13 5.3 2.6 48 | 21 1.3] 0.8

1.0 - 3.0

T Varicty of paddy : Nakate Sinsenbon
3. % %

1) BREAH—{LOPHE

RIS, do X RO 24 IR K ATESE, RATHT, 6.3 %% 1.0%1, MRREO X%
COHADEE 5.3 % 2.6 %\, REFHEOBHEN 4.8 %25, 0.8%, i) g—LosRs
55, Lichio TEDEEDBROPHETS 1.5%~2.0 BOKIEMIL, FHEL DB

2) WABMEKSIEL

NGO A S DRI L B, %5 X OREFMOB AL, Bk S e Thoe
3 AW feh, Dl E DAL, WARRRED ¥ THOG LA, 20 ERIRE ¥
o, KBRS L TRAT 5.
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IV. %ﬁﬁwkﬂﬁiwﬁﬁmmmmnk&&?mw

(ID, (D) CENT, ERELOWTH OFE, BEEHMOPRICONTHE LIS, =2 T
TOMBERED L THIC L » TET B IREI S & 2 s LT,

1. BERBIUNBEEDSX

BURROMTRVERIEFF 3 XL OMRAF 5 Tab, 1[-23 4o, 7oy, Tab. [[-24 (<3

Tab, III-23. Order of treatment operation and preservation condition.
\

| \
'II:Ie;t | drying-type ‘ order of treatment operation f storring methods
* |
S . — [ S — [ S .

1 ‘ deep-bed 1 dry1ng—>storage—>hulhng | preservatlon in storage tank durmg 24 hr.
1I | type i drying—storage—hulling ‘ scattered storing

I i drying-»storage—hulling shut tight storage

v T=40C = drying—storage—hulling | packlng gram storage

\' blow-up cir- drying—hulling—storage . shut tight storage

VI culated type | dry1ng—>hu1]1ng—>storage ! packing grain storage

VvII | blow-up cir- drymg-»storage»hulhng | preservation in storage tank durmg 24 hr.
VIII culatedpt e drying—storage—hulling | scattered storing
IX yp drying->storage—hulling | shut tight storage

|

X drymg—»storage—>hu111ng 1 packlng grain storage

Tab. IV-24. Drying conditions.

| heat-air | heat-air sampl | i moisture content f
nple drying drying
%‘Z’St é);?/?ngf - temp \ quantity . weight [ time ) ,,(VY;_‘_B> — speed per
: ( © 1 (Cke/hn) | (kg) | (hr-min) | before . after | hour (%)
[ | e ! ,
i deep-bed o | ‘ \ -~ :
I~IV ' drying | 40°C | 48.0 56.0 9-00 233 141 | 1.02
~ blow-up | 130:C~79°C| ; e |
V=X ' Grying mean, 90°C 60.5 | 370.0 | 633 232 146 . 1.31
2. AERRRLUBE
FHUERX L ORFEMORFAE 4R, Tab. [-25 0k 5 Th 3.
Tab. 111-25. Relationship between method of treatment and cracking rate.
| TestNo. | 1 | mw | mr | v [ v [ v ovo] vl v X
% ' PR ' ; ; \ |
. perfect 161 23.0] 15.0] 150] 9.5 180 140 19.3] 13.2] 19.1
Chmﬁmg demi | 3.6 151 20| 40| 10.5 80 81 11.2 50’ 5.0
rate | total L 19.7] 26.5| 17.0 19.0 | 20.0 | 26.0 ! 2.1, 30.5| 18 2| 241

COFER, BrEAFEE LT, BHETEA R BN R R R DIe, S IEEAE . i
BRR—IT D OB, RRETEIC N 2 BNSMREI R LA\,

V. £ 3

(D) ERBOMOLESEL LT, HIR-T ) >TRIFBRO SRR L ERGTH 20, %
WREROWT D1, SREEOTY—, WOBEMECLOHERNEL, ke, Rk
BULTORFESHIH L., WD m— DX, L0 e — VORI ABEY It 5.

Q) MREEDI, JHH, FERREOBMERT. BERCHL TR, K, BHOME
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MEY, FERKICHLTE, HiRE, BOROLERSS.
3) WERC T BRI, oK Ay sE D Y —Ab L ORI & B IFEIIEG T 2%, O
CONTIE, FIC b LWHERLETH S

E4E PEOBBESERCET TR

2 HeRE X Ml BRI REIER L CHUR R O By Y, FOEEEEU ORI KGR, EE
T@@%&&%&a@,uﬁn%,%&%ﬁ(ﬁﬂ&,mmA% GAE) WEAINE. ZOER
@@,Eﬁ.E%ﬁ®ﬁ%%%&ﬁm*th%W%K%b%,%WL®RET?%LK Lo
CREKD E D F e TV T\ R AR o 1) B G, ts X QYRS IS B IRS I O e
WA, HERECSR DT,

1 EREE bLUZREHN
FERSEE L LT, AL b 0%, FoEEMHLL. (Fig [1-1 200 #RR%MA, Tab.

V-l Ry, VAR 40°C, SOC, 60°C o 3 B CRRIALLIY, 44.4 kg/hr Ol k LHERLS
X% 10, 20, 30, 40, 50, 60cm, o 6BpETITin-1c

Tab. IV-1. Drying conditions in the case of wheat grains.

Initial . .

. .. | sample \ air-quantity
Test ‘ heat-air condition i glj(l)l]t?rllltre\‘ weight i volume : o

No. ’ tC) | tw(C) }(Hw-kag/kg); wee - ke m) | Ckg/hr)
U a0 | 195 60<10 1.5 | 6.6~19.6 | 0.009~0.054 |  44.42

m . 500 243 88<I10°3 172 6.6~19.6 & 0.009~0.054 44.42

ur 60.0 28.5 12.810-3 16.3 6.6~19.6 | 0.009~0.054 | 44.42

Varlety of wheat : No. 16. Norin
size of drying floor : 0.3m<0.3m==0.09 m?

IIL. £ B # 2
HefEs = =" (10, 20, 30, 40, 50, 60 cm) O #FEKIhta HHLERSHE & I SR LT R
Tab. [V -2~Tab. V-4 &5

Tab. IV-2. Relationship between accumulated height and vaporizing weight of moisture content
(Kg/hr) in the case of temperature=-40°C

Test | drying. howr | _ . 2ccumulated height lem
No. | Chr-min) 10 20 0 | 40 0 6o
No. 1 S L S U A S N T S N S B
: o200 78 M0 I | a0 e 160
t—40°C | 3-00 57 | 114 | 16 | 166 | 112 | 169
- g~oo i 42 | 97 139 159 | 120 174
. 00 3 . 8% 127 | 160 165 172
tw=19.5C ‘ 6-00 S B 12 | 4 | 160 | 165
700 2 st 92 | 126 143 | 155
G=44.4 kg/hr| £-00 % 5| a4 % s | 110 \ 130 142
_ 900 15 35 64 95 118 128
W=17.5 (%) SR T T O < E O ! 15
e 9 | 2 a2 | e | 9 10

20 71 18 . 3B 55

.8 89
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Tab. 1V-3. Relationship between accumulated height and vaporizing weight of moisture con-
tent (Kg/hr) in the case of temperature = 50°C,
‘ .
Test ‘ drying hour ! 7 accumulated height Ccm) o
No. Chr-min) 10 20 | 3 0 | 50 | e
No. 2 1-00 205 ' 249 234 214 194 174
- 200 s+ 216 241 231 21 | 212
t--50. 0°C 3-00 | 66 166 236 246 246 245
-0 4-00 50 130 210 245250 | 25y
. 500 39 100 175 237 | 249 | 35
tw=24.3C°C) 600 26 71 141 206 26 | 3
) 700 ; 19 53 104 1727 202 2
G--44.4 kg/hs 8 00 15 40 81 138 182 200
- ; 900 ‘ 12 29 67 117 162 188
Wel7.2 (%) 10-00 T 25 54 110 142 190
11-00 : 8 22 42 84 125 | 151
1200 7 18 38 63 04 137
Tab. 1V-4. Relationship between accumulated height and vaporizing weight of moisture content
(Kg/hr) in the case of temperature = 60°C
Test f drying hour accumulated‘ height (uﬁ) o
No. L Chr-min) 10 20 | 3 0 50 | 6
No. 3 100 307 360 348 210 207 | 26
O. g 2-00 128 330 366 267 360 | 355
, o 3-00 ! 80 236 1 343 370 370 | 370
£--60.0CC) 400 45 139 a2 33 B3
. 5-00 30 8 1 181 | 267 00 | 338
w2500 o 25 62 134 220 259 296
! 7-00 20 st 103 180 | 953 260
G=44.4Cke/hr) 8-00 BT 39 80 10 a0 | 5%
- N 9-00 15 34 62 . 114 7178 202
W=16.3 (%) 10-00 T 23 | 43 92 158 | 185
11-00 10 2 43 79 141 170
12-00 | 5 17 32 63 122 ‘

Ol ER#ERLSLUER

L BEBREILRCHT3E08EE e

Test. No. 1, 2, 3 DWW, Kin bk
R, HEIRSHE OO B 18 3 3R o 7 S T, Fig. [y-1
~Fig. V-3 O L5 Thz. Fickb s
2GR (W) et o BT, 390 4
A TG EERS.

(A G/Ma>8.0 DYj&—— Wy it -
T E 7 b, wEREEE iR o e o LTl v
METR % TR, {#EL Zou-,

(B) 5.0<G/Ma-<8.0 OYjrr—— Wiy i1,
AR & Te D, GERREEMRRE, [0 %, &1

CIT e, ROV KR it 5

(© G/Ma 150 DB — Rl il

THEL, FUROURAR GRALIEHD 13, 18%~179

Wo hr

Drving rate

158

16
Moisture content (.13 (%)

18

20 22

Fig. 1V-1. Drying characteristic curves of deep-
bed drying on wheat
condition t==:40°C)

grains (drying
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)

{Wo'hr

I3
\

Dryving rate

Drying rate Wo'hr

0-% 12 14 16 15 20 22

Moisture content ‘D.B%)

Moisture content (D.B%)

Fig. IV-2. Drying characteristic curves of deep- Fig. IV-3. Drying characteristic curves of deep-
bed drying on wheat grains (drying bed drying on wheat grains (drying
condition t==50°C) condition t=60°C)

Wﬁm%éﬁ,%ﬁﬁﬁﬁEVﬁE,@ﬁ@ﬂﬁm@T#%.%ﬁﬁ%@&m,ﬁz&gzm%g@
5.

2. EBBSICHITBEREEEE

(1) &gl BEREREEONERR

BRI\ T, ERBIEC 0 3 FMREE (de), ¥ LOFRAGAKE (W) RHBATRLD
e U toiEE, Tab. V-5 1R

Tab. IV-5. Experimental values of constant-rate-drying speed in the case of
wheat grains.

Test \‘ heated air condition 1 ai:lcqnillulated G/Md \ be ‘ We
T T T '"o - T T ! clg t t - 4 | /
No. ey | ) |w HGkgke) ey | (8RGO &
| | | 30 | 2706 i .05 | 202
L T R 08 w3

| | | 60 1353 } 0.52 | 187

| | % 30 o 2.706 % .47 | 175

w s a7 ossaos % FE L ga | 178

| | | | 60 o133, 071 | 185

| | | | 0 o206 224 | 112

\ 1 1ne3 | 2.027 | 1.70 ‘ 17.3

w6 280 | 128107 50 | Tesn | 136 | 119

| | | e 13 LB 182

Wc  : Critical moisture content
G/Md : ratio of air quantity to dry -material weight
dc . constant-rate-drying speed
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2) 1EXRZREERY Ko) 0EE
(A)  TERZIREEDEL

RIRRI D15 & FIREICIE RGBT (be) IR D By, BB, RO—BR 5 5
bha.

po GICH(I—e-NO (11,
¢ Tw. Mg

F 7,
Go(l—e~Nt)(Hy, —H T
po— O N?d( ) — (IV-1)
Gos 2% W % kg/hr
Cu; 508 b He#h keal /kg'C
Ne ;s ® @) ¥ A7 %
Tw A& FE W OB

7o (I—e"N)=R/Rmax=K¢ ¢ 5%, K¢ Z fERGAR AR T30, (-1, =k, ko k
SWic B,

G G
#e = Koo (Hy—H) =Ko - T ity

R R 313 2 BRAK 9 (kg/hr)
Rmax=Go(Hw—H,) (kg/hr)
B) MERHERICLEEED (b & [G/Mi) & DR
HKBRER L D, RGN 317 2 Wkt & B 3 (G/My) &%, [H—BELETTay b
THUE, Fig V-4 DX 5cieh, KA L )5 |
W, ROEBRXNREG 2 HR3. 7 ;
—HRI (pe=a-G/Mqg)

/° T=60C |
t=60°C, t,=28.5C, ¢.=0.820 G/My g20 / ‘
t=50°C, tyw=21.0°C, ¢c=0.549 G /My g A //%:WT
t=40°C, ty=13.0°C, ¢c=0.381 G/Mq ) s / |
— (-2) Z / T=40
(V-2) 2L b WMo &gk (t—ty) & ORIRIL, E J
0 1 0—~.__, S
a =0.026(t—ty) — (IV-3) 5
Lichi=T, (V-2), (IV-3) kb //
$c=0.026 (t—t,) G/Myg — (V-4 0.5 '
L0 2.0 30 40 5.0
©) (G/Mq] % BlzL7 LoD (be] & (Hy— G'Md (Rato of air weight to dry weight)
H,) 0Dz Fig. IV-4. Relationship between ¢ and G/Md
for term of constant-rate drying
Fig. V-5 1%, [[{—G/Ma &/ 3513 3 (Hy—H)) of wheat grains.
A7 ° L1 o Fn < —-n. _ T=60C tw=:28.5C (¢c)=0. 820 G/Md
b be LOMFRET 2o b LL%@VC’ $e=5-(Hy T=50C tw=21.0C (g¢)=0.549 G/Md
H) 722—BRTH2 003, %K B & G/Mg + o

T=40C tw=13.0°C ($:)=0.381 G/Md




366 (LD ¥ SR 4 A 2 B
B, Fig. V-5 XD,
G
{940.66M — (IV-5]
Li-98oC, $e=0.66G/Ma(Hy—Hy) L7c%. iadb, R/Rmax=Kc==0.66 * L THz bbb,
w10 -
2. 5p—— ey e — 0.5
B I ‘ 1 [# M(J 2. 706
! :
20,,,7¥1 _ 0.4”* //
| 7
15 e | “{ 0‘3 /C A74$‘
max &
be i , Qz‘
be | " l (kg’/ h) (\
ol > // i 0.4 3
v// /‘/ " l \
e ; 1 //
. //4/ e - - 01— /A
.
0 ‘ ‘ \ l | t 10
1 6 8 10 12 11 16 0.4 0.8 1.2 1.6 2. 0>\10 2
Ol H) ke kg (Hw—H) (kg kg)
Fig. IV-5. Relationship between ¢c and (H-Hw) Fig. IV-6. Relationship between Rmax and

of wheat grains at different ratio of
air weight to dry sample weight

(D) REBERMEEIERIMIC KT BRI ELEE

RS Xt F s U e,
(G/Mq) WBIRe L, O & DORIRENFHET 5.
Fig. -6 © X 5107t 5. Lichi-T

R=:28.7 (Hy—
28, 7(Hy—
R/Rmax = 44" 4(H,—

ER/S eX2UNE YN PR
G
¢C = Kd Md (HW_

Bk (A), (B), (C), (D) HITHRDIHIR
ORI I TE, 0.66~0.64 LIl7xEid

G
H)=0.64 (Hy—Hy)

(Hw-H) of wheat grains

E R(kg/hr) & OB

F ORI HARNIC ) 5 R B
mﬂa%kl{&%%m%ibju/rﬁhm

KarFESEE (R) I,

RO (o) 1,

H)) — (lV-6)

H, |

chmﬁ4 — WD
— (V-®

, NI R B EEEE R (Ke) 1%, 40°C~60°C
Z SRS AT,

MR R E T ET 5.

3) EBBREROBERICET ITHERRIIOVT

[E SRR IR R AT 5 R, AFERI K
BN L FEATT A ER R DN S,
U&a ‘1?&'?§~7}’L 711_37)&. J/_LD/JI/LVC\( 5.

L#L%H&n:zﬁﬁﬁmﬂé@%&tmm JE R tst
IRt 2R B EINTH

mﬁj

, LR e <, REEEEH] & 3K
z ®1E%<®EEE7T¢D§W L UT, FERWMAFD

A OGO BER, MR X
2o e AVEII UTe. EERC X B EREO

1, BEOR U TESRELGY
— BRI D T2
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Tab. IV-6. Relationship between moisture weight by absorption and drying condition.

Test | heat-air temperature } Md/G ‘ maximum
No e e o ‘ - .| water-vapor
: tC°C) \ tw(C) | 0.247 o 370 ( 0.493 L0617 | 0.740 weight (g)
e e e — S | S . - f i”” - ,‘ S [ e —
0 | 20 3 |
I ! 40.0 ’ 19.5 — J | P(s 74)[ (11.49)  (17.24) | 174
i ! I A 57 77
I 500 = 243 6 <14 72) | 22.71) | (30.67) 251
l i > SR T 73 106
1T iR 60.0 ) 85 Gy 1324 o, ) s 67) | 370

* ratio of moisture welght by absorptlon to maximum water-vapor welght per hour

KT DRI, W =7 LR U T k22 EfE o 0. I{

I
|
B R T OGRE X h B Jnhffﬁ\‘bfb 5. %L ! r
TYRENE, BN G/My 1 & b 5 S R oo
Tab. [V-5 OEEREEL b, £ M&ﬂ s %‘b gpod oo L ¥
' 1 b()x
KD BRFHLIAERE -6 17 ?/l /w\
0. et
(A) BEE (V) CERABE MJ/G) &M A
Tab. [V-6 =i Liin X 5, W05 K 4 LT HER e //[}/T; R 0.6 0.7 0.8
Md G
Ma/G) 1 L L Ttk Tl b—E 4t
( /\ ) g& CIRTS. FTebb k] Fig. IV-7. Relationship between CY/R) and
TVC‘WI, /k@““ﬂﬁi\(ffd’)g\if’t 5. [Md/G7 of wheat grains
My (Y) : Moisture weight by absorption
Y/R = a'{ ( G )—C} (R) : Maximum vaporized moisture content

CET RAX (Ma/G) 123513 2 e R i i 2 5724 BRGNS D (Y/R)~(My/G) s
LOREC a, W Cix, Fig V-7 w4
B) BRAZLBREECHZETOREM (0 CHEMRE & DBIG

Fig. V-8 13, #Jfiiife 40°C - Doy, BHERIEL S & o2k 4 DRI ZEAL A TR LT b DT 5.
CHICE B & SEAMEHER (R) 12 184 2 % T LA B uEER (0) 13, RS X, Thbb,

£ 4 —
©
2
[+]
4
-9
Drying time Lhour! 0 20 40 60 80 100
. . depth of bed (cm)
Relationship between W
(vaporized moisture con- Fig. IV-9. Relationship between () and depth
tent) and drying time of of bed. (6) : the time elapsed until

wheat grains, maximum drying rate
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(Ma/G) @k »TR7ich, My/G) 2RI IeAUL, Oy) bEL7en. HRHAEE (0o ETTOM
Em,mﬁbnﬁﬁmﬁoﬁvﬁ,%xﬁMﬂMﬁmﬁﬁ&@%%tmf&é.%%ﬁ%ib,%%
Xy () &% HETHUE, Fig. V-9 O X St FEEUEE (Bn) & (Ma/G) & d I,

046.50 | (“é“) 0,123} (V-9

OGNS S, (Obv) 13, (Ma/G) i, (Mq/G) <0.123 T, (0p1=0, 2% H, FRELT
BT, BREEHEE YIRS, LT = OB T, R B S HERD BB DI, (May/
G) 7% 0.265 LI ET, FhBTo, 0. 123 Mya/G-20.265 OHIH T, FER ML 0D 22 0D FEBEAR, A
MR T A0 LB LS.

3. EBREBESIcHTSRRERERE

1) BREREEREETE (Kq) DEER{E

ko X 5, SR 31 B g (hal VX, da=Ka-F (FlaphiEas) THEHLEINDHMN
%%%%i@ﬁbﬁKd&TwJW7mﬁf.

Tab. IV-7. Experimental values in the case of each drying condition

Test | heated air condition L G™Md
?‘0 B oo | HwED 136 1es 202 | 2706
I ‘\ 40 . 6.0x10%  0.08 0.102 0.133 | 0.181
1 50 %8l 00 ous o010 [ 0210

| 60 | 12.8%10°3 0.116 o140 o018  0.260

fE->C (Kal ¥ [G/Md] & ORICIEROMRAED HIL.

t=—40°C, (Hy—H;) =6.0x 107 OHjf
(Kq]=0.073{(G/Mq)—0.24)

t—=50°C, (Hw—Hy)=8. 8107 DIy
[Kq]=0.084((G/Ma)—0.24)

t=60°C, (Hy—H,)=12.8x107% D5
[Ka]=0.104((G/Ma)—0.24}

— (W-10)

(2) IMNELHITBREEBREEOEUEEN
(IV-10) st 5 (Ka) & (G/Mal & OHEBEL b O RBRFEE (B) ks (He—H)
L OEE 7 e v b 3uE, Fig IV-10 2 X 5T, WOEHARTREINS.

=34, 0(Hy—Hy)#--0. 054 — (IV-11)
(V-10), (Iv-11) =X, Kqa O—fpt e LT, (IV-12) ALY 5.
Ka==(34. 0(FH,—Hy)"#-+0. 054) (G/Ma—0.24) — (IV-12)

Lteat» T Gk® W sl 5 leRupod B A S (Hy—H), 2ER (G), MRMRER
(Ma) M35z bitul, (IV-13) RTHETZ 3.
$pa=Ka(W—We)
= {34, 0(Hy—H)¢4-0. 054} (G/Mg—0.24) (W—We) — (WV-13)
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Fig. IV-10. Relationship between () (coefficient of ratio
of air weight to dry weight) and (Hw-H))

(3) RREIRZEE (po) &, EERZREE (b0 & DMK
E%Eﬁﬁ%ﬁ,$@ﬁm$®ﬁ%ﬁ®%f%é®f,m=KmFK%H5Em%K$[F]®M
E%@ﬁf%%-ﬁ%:®@®%@%%@ﬁ%ﬁ?%ﬁﬂﬂbfm,&@ﬁ%&@ﬂbﬁbwﬂ%g
T3, Fiebb, WREN (1) OBEOERGIEEE, 3 X OWEHINC 3T oA LW &
IOWREEE, THEN b, b LU, WREN (1) OBEOZTHRERE, b da &L

¢d| s ¢(!1 . —_ rez - -
baz s T ba=da (IV-14)

Tab. V-8 IEMIRRMUT 2D, ¢/da ZRLIZSDTH 3.

Tab. IV-8. Relationship between (¢c) and (g4) in the case of each drying condition.

Test heat-air condition ’ drying speed .‘ '

fes | : . G/Md | = . Kd Be/da
: tCe) | Hw-HCC) Lt | *(16.0%) |
? 2706 ¢ 2.24 1.96 . 0.260 1.14
| iaes | 2.029 1.70 .40 | 0.186 1.21
I 60 12.8107% 1" 623 1.36 1. 10 0.140 1.24
1.353 1.14 0.90 . 0.116 1.27
T 2706 | 1.47 .15 | 0.210 1.28
. 202 1.13 0.91  0.150 1.24
I 0 8.8:107 1 {le2 0.91 0.72 | 0115 .26
! 1.353 0.76 0.59 0.090 | 1.29
r | | 2.706 r 0.913 | 0.65 o.1§§ L 1.40
in 2.029 0.682 | 0.55  0.133 | 1.24
I . ‘ 6.0x10-3 | {"¢5 0.550 ’ 0.35 | 0,102 1.57
| | 0. 459

1.353

i

0.28 : 0.08 1.75
: ¢y : drying speed in the case of moisture content—=16%.

ZORER [de/¢a] OfEIL (G/Ma] ROBMBEZMEOBEL b0 L Bl 5. - TEEB
Eﬁ%@ﬂﬁbfﬁﬁ%ﬁ[ljG%Q&%@%@[H]®%ﬁ&fw”%M%F@M%aﬁﬁﬁﬁ
AHNCER L5 & 8 2 T3 2 s,

?&b%,iggﬁﬁ%@®%ﬁ,%5%%K%H5ﬁ$%@%E&ﬁM%K,&%f%%A,ﬁ
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T D LA IV B AR M s AUE, EOGIRC R AT (b)), F8 L OMERAAAIE (har)
Aosfad, EICURAE f«?rr“%jl’w AR V) B NSRS (b)) & (I7-8) X bk, ha (V-
14) RICfCAT B Z LIC L b, WEEEIC T B, SREISAY (de) TS 5.

4. EZEBBESEIBICRT ZZEMERE

1) REFEEZIRIMIC KT ZEIRFR

r17J<H: Wi b, TIPS 7J\Hz Wo & Ciliphid 20 S BRI R T 5 05 5. da~W IR

X i8] 5 0GR (We) 23, B GfES 2 fili L b 28955y, IATREns 2 L

i, WoBS EFEETEH S

(W;—We)

0= 1% (e —wo)

Ui UEBEOBS (We) OIEEMRMIEIS 13 IRCBHIO IR OBy, £ <o JEro ko
AT IR E, HRYOBCENET S, Lﬁ:ﬁ:ﬂ’cpﬂf%ﬁﬂi LA (Weo) & AT
T5.

Gk (W) 1C3s0T 2 BWIRHIE A da, & 4UL

ba, = pe—Ka (We—Wy)
LT, We b We & Gl A4 S Coal X

(0a) — [ do- j(/)c KW = K log(fe—KW)
— i 10g (o (We— W) — (-15)

(2) TERGIRIBICE T B ERAAERRE
MR GkR Wy s 8, BRIROTAKER We & Tl 21 B3 20 [0e] 1 (IV-16) :NTRan s
(0c)=(Wi—We)/de
~W,—W./(0.64 G/My(Hy—H,)} — (I7-16)
3) EEERBRICHITIELEMERR
S (WY v (Wp) & CHENET 2105 5 Az ir st i) (01 1k, V-17 Neh-2 60 5.
(6] =(0c])-+[04]

_Wl—«WC'L ]. _ .
= Kdlog{sbc (We—Wy)) — (IV-17)
INEEBHAO SO AR We 1k, Tab. V-5 WR$ X 5, ARFTHEAR 18.5~17.0
% (LRI WhaTthy, f@@%ﬁﬁ AN B & 22 S RN

5 # B

(1) FEREESEC I B R i

G/Myg>5.0 CiT, RN, 2o bhd, G/Ma-8.0 TLX, de~W il L/,
5.0<G/Myg<8.0 DT, pe~WHIHNIITILE 705, G/Ma-25.0 OBy, L ORKETEiO M
2, (1) B 7n b, WREHHPRNC o 2 MMy, SALC L TR 5.
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@) LRI B MR (b0 1%, RNTH2 bR B,
¢¢rQ64Cbmm(Hw—Ph)

3)  HERRIAE ST T, SCERI LRSI A E T B 0, FoWRIE (Ma/G) & oY
Rix, RoO—xTchz20n 5.

@) NEOBEFINFEC T, 3'?555’:§1U1f JKTSVT7 'i'zlfﬁf;’\'ffﬁi‘m, $pa=Ka (W—=W,) TRX 3%
A3, PRI AR (Ka) ik, 3TN o BSR4 5.
Ka= (34. 0(Hy—H)!0-+0, 054) ((G/M) —0, 24)
<5> /I &f”f”ﬁ}j XV}'/‘L’LO’IJOV T, l‘ﬁ} LJ:'?? };41, “{ZV,_{.;. }lﬁ'?:iﬁiEE@iu ¢c/§bd 1%, %“;\EVC\&)Z)
(6) /NEFRGEREE DU, Bk Wy s We & CTOWRETRINNT, RORTELIAS

_Wi-We 1

0 be

- 10g((/)c (We—Wo) ) (hr)

EYE KRUFOREMEBEICEET IHR
BIE [ L v

S ARV, B OWHED > —X VI ABEUE, HUTHNOLEIZ L » TR LA DGR T 3.
fER, FAEL bR BAIR NS L DR U Qe s Iulies, N cdbhs & L3y, SWEch X <
WERICLT, TehEDBEIEL, o riiEp, WO AL, RO 9 X M, MR,

PRisg o N TR 2 B0, Bl Sho il Coa i R T 3100, HIfE: & &
ST OULu.

:@Wﬁm,WWMﬁM%ﬂ9f¢TLAMLL!4m@@%ﬂ%¢"ﬁ%#§kbt%@f B
JRRZER O E 2y, 2795 & U O TGO R F e b tro 8 CUR L 7. (b A o A T b4 %
flfolk, BUfE s, 70°C DL hiFanwa e e v 1) v g ﬁu#le 1), fEfpE T
BRI, BAESEY, LM b, WD T OPGEA Y X LT EOIEn I fif
SMBUCZEAT I N B TD), TE DRI TE B 2 &, & ThA.

B2 RAPOEBERIIZICET 2XE
L @ L » =&

FREFIED 5 b O, ZOFIRTEROTCH 2 € r M) v Th Y, FRIEE, TAEOT
TThH B2, KEIRGI N BHTOMIEOVSHE, B & L COMIC L 2 EE ORI SIC T ) e
ha. TUTHRRIERBE LIS D, IO E LD, RANE LT, ZMclikifibng. L
T2 T, BRI OIS WX, BEIONAO X 51T, Fhidd, W EFD, BTAiLeD
AR, EROBIEE NS O T, TN T, FREKROBEN e CBESERE S, B
Loy RGBSR B A . & 0 ERTI, o Ol VC%‘LJ}*"IFI 7o 5 BE DI
E LT, RHERGS S R BR G A 28 2 e U O VRIS E R K 0y DS e Ko X R LT,



. EREELLUVEBREN

HESETY 2 BOMOGS AT, Fig I-1 WRTEEAFEALLCY, OEBMEIL,
AR EEFEEENRTEOID, ADY v v & —&FHEIC I D HFEL .

gz, Tab, V-1, BVERZIE, ERAMEHZ bhb 40C~T0C, LRk, HRE
T, 11.9~142.0 [kg/kg-hr) Ofl%, 12BESCT (1 BEEOHERGS S Sem, 4T 0.7kg)
THREL 7.

WARRAMENT, SRR 1S TUHEE KO b D (BARK 19 %) wfEiLc.

Tab. V-1. Drying conditions in the case of deep-bed ventilation drying by heat-air (Pyrethrums.)

\ . | e
| heat-air tem- ' humidity | Initial moisture : area
Test A | alr sample weight
iperaﬁtu‘rei(C)icondnlor}A lquantlty’ content (%) | p g s of bed
N 4w  H | HW @ wKW)l wa | M| Md (m2)
— — : — | ! S . -
111-1 40.0 | 20.4 | 0.0142 0.0204 99. 9 ‘; 78. 8 ;‘ 3. 713 | 1.4X%6 o 297 %6 0.09
II1-2 50.0 | 25.5 | 0. 0103i 0.0205 99.9 | 788 ~ 3.713 1.4X6 | 0.297X6 0.09
111-3 60.0 | 28.5 . 0.0111} 0.0250 99.9 | 78.8 3.713 1.4X6 0.297X6, 0.09
I1n-4 70.0 5 30.0 . 0. 0095 0.0270 99.9 i 78.8 | 3.713 | L 4>’6 0. 297><6 0.09
1 Dry bulb temperature (C) W : Moisture content (wet base) (%)
tw : Wet bulb temperature (°C) Wd : Moisture content (dry base)
H : Absolute humidity (kg/kg) M : Wet-sample weight (kg)
Hw : Saturated absolute humidity (kg/kg) Md : Dry-sample weight (kg)

M. ERERELELUEBER
1. EBESERICEIIARBFOLEBRBHECONT

(1) EREEs L UEZREERR

wrpndetd Tab, V-1 CooiR L& 0w ieirdiiiiy, Fig. V-1~Fig. V-4 0L 5 Th%.

—‘ﬁf“mm PR TR SR R &, VSRR X D R D, SRR IS 1) B RER

LRI L T 5.

Q) #HEE (REEE) #RICUBE0EBHEMREOI

Fl— SRS TR Ui, HERE 2 z ik b, Fig V-5 1RT L5, T ~VoRzZ

SFbhs.

LT HERE B AR & D7 WEEDIRBE T, 8 1 TR R dh i 35 . HERGE ST,
Mot M OWBEICFEFTT 2. T~ VI witlh SEEREGIEOIRIEETII V528, ZDOHEL, B
BRI Y, 2RI NG, MR LT, & U CGHIRIE & BURTE & ORREERFR I
PR AT 2 A 0T, 28T EE UTERES T OMERE L It > T3l Bhbh . IHER
B, B LM, 2L 0D, %F“#ﬁk L, VIDIRBEIC fe pU T E SRz A 2 &, H BT

WIS O 2 BCBAT U, HEERAE v, IOREC/R 3. ORI, AEEMELE
DT D,

3) #MALXEEERICLBEOEEHHEHIROEK
Fig. V-6 \X[Fl—Hefi R (G/M=11,9 kg-hr/kg) 13\ ~C, BEIREZ R Ulc oyt
WMThs
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~ drying C(?r':(ﬁiii.i?ly‘n | o drying condit;;m o | /
3 0.6 t =40°C /
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g . 30em N /f/:/a/ E d s
I ’ 40em >° /e/ - © /
oo i e s
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> ’ @
5 60cm %{{4/ /0’60“" O~y ; P“"/
0.2 » 2 T = | a—5
! | 0.4
i
1
|
0 1.0 2.0 3.0 4.0 5.0 0.2
Moisture content (D. B)
Fig. V-1. Drying chracteristic curves in the case of
each accumulated height of Pyrethrums.
. — 0 . . 3. .
2at-air temperature=—-40°C 1o 20 30 40 >0
Moisture content (D.B)
Fig. V-3. Drying’characteristic curves of Pyrethr-
ums. heat-air temperature=60°C
1.0 1.0 P * 2
/o 4 o//
drying condition / ¢ // /'/
0.8 =50C /
S b °—]
/ / £ / /
5 / g
2 0.6 Pt ) 80 i
N / E \50011'1 drying N
g / - 40cm condlltul(:)n
2 40cm P e 5 7 . 30cm e
© 0.4 /; o o A . 20em
0 : 50cm - ~10cm
oy 60cm
Sy
a
0.2 / %
0 1.0 2.0 3.0 4.0 5.0
Moisture content (D.B)
Fig. V-4. Drying characteristic curves of P
, : ) yrethrums
U 1.0 2.0 3.0 4.0 5.0 {, heat- air temperature=70°C
Moisture content (D.B)
Fig. V-2. Drying characteristic curves of Pyrethrums.

heat-air _temperature=50"C

ThICk B e, (A). EREBEE (o), WERIRBE (dd), &, HEAERBTHAL THART 2.
(B). BEFAEKE (Wo), FHFEAE (We) 13, BEGRENRE S RBICoRT, KTT5,



374 m B om

1.0

0.1
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%
Fig. V-5. Types of drying characteristic curves in the case of
various (G/Md) of Pyrethrums,
G/Md : ratio of air quantity to dry sample weight

et
o

5 (.12
S t =707 .
-~ o——t0 ° 0.11
g : .
2 0.6 - I " [N T]
%: o ' t TGO;C T 1y U0
P / 1 0. 08
\
2 0.4 £ — o+~ 0.07
J AT T ~
= o \ a0 [NV B . ‘ - S
o y, \ t ==40°C ‘ !
0.2 V4 i pad /ﬁ-%\ 0.5 1 ) ‘ !
L Pt ol T
7 ’ 0. 03 | !
i ] L
0 1.0 2.0 3.0 4.0 5.0 0.006  0.008 0.010 ©0.012 0.014 0.016 0.017)
Moisture contert (D.B) Hw -1 (ke'kg:

Fig. V-6. Relationship between moisture content Fig. V-7. Relationship between [R] and [Hw-H)

and drying rate per hour in the case in the period of constant rate drying.
of each temperature. (G/Md)=11.9 (R : Vaporized moisture content per hour (kg).
* Wc : critical moisture content [(Rmax] : Theoretical vaporized moisture content per
hour.

2. EEBRERICKIT I EESIERE

(1) ERFIEEEZRE (Kda)

WA rE Tab. V-1 13T, HRIMNC 51 2 ASMEHE R (kg/hr) 4 L 08, ORI 3
H%I‘Enwkﬁfﬁami % Rmax (kg/hr) & BJnett (Hw—Hy) & O, Fig. V-7 0L 5Th 3.
L7zi->C, R & (Hy—Hp) & OMCIIE B ko EBRR R 3 3.

R=74.5 (Hy—H,) — (V-1

Hy; fjnze /;< #O g (kg/kg)
H; 5 BJRZ2K N E (kg/ke)
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1€ > THRIHAF O IF T ISR 3o v B (R s R Ka 1RO e 3.

74, 5(Hy—H))

Ka=R/Rux = g9’ g s _ gy 0. 746 — (V-2

2) BARFICHIFBERLREE (Aw/d): DT
RGBS B\ T, [ERESEE (dw/d0)e sk BT,

G;)V) de?v
2 RACTHEIR AN, B L0 Ko VAL THGET 3. (523, 2-(1) i)
G ; WO G (kg/hr)
s (Hw—Hy) #eoehifiz s (kg/kg)
Os 5 WARMIRIO TR (kg/m?)
Vo R ERE (m®)
B A O MR IE R AL Ka=0.746 & U CHpiRett Tab. V-1 13l 2 1o KUk e 2 sk o 7o

MER R HERRE R &l 3 duE, Tab. V-2 O X 5127ch, FHEKIEL & < —3+2.

4H

Tab. V-2. Constant-rate-drying-speed in the case of deep-bed-ventilation-drying by heat-air
(Pyrethrums.)

|

Test | heat-air

| | | values of drying speed
; } dry- oair ( dw )
| temperature | (t-tw) | (Hw-Hp) | gfé?gpﬁgz { quantity | de
No. CC) ! ‘ ‘ (kg) (kg/hr) | calculated | measured
T 7 e values | values

1I1-1 40 20.4 ‘ 0.0062 | 1.782 1 99 9 ‘ 0.263 0.255
I11-2 50 25.5 : 0.0102 . 1.782 99.9 | 0.427 0.420
I1-3 ‘ 60 : 28.5 0.0139 | 1.782 | 99.9 0.581 ! 0.571
-4 | 70 30.0 0.0175 ! 1.782 | 99 9 ‘

0.732 0.730

4

(3) RIRRM L IEREREE
WCREAE, b b RN (t—tw) F723, (He—Hy), BRI (G/Md), 2875 - k8s

@
[=3

45°C
_40°C
35°C

e
/
3.0 o
o
/
//

4.0

2.0

=
/%///Ziél
é;//.ﬂ-«——r 5L

e — "
-4.() 8.0 12.0 16.0 20.0 24.0 28.0 32.0
G'Md

I

Fig. V-8. Relat1onsh1p between speed of constant-rate drying and
G/Md in the case of various heat-air temperatures

G/Md : ratio of air quantity to dry sample weight
¢e @ speed of constant-rate drying
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5.0 1o ool b, RER (G), Akt (W), BUESMEA D
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/ 0,018 L OHEETE 5.

g //0.016

50 S e 3 ;Mézwaagﬂraﬁ(_;ou BEIREE 7.
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Fig. V-9. Relationship between speed of constant-rate £T 5. -
drying and G/Md in the case of various  JRFEaE 1L, EHPrbOKTEFEL, W
absolute humidities (Pyrethrums) TR D B D K5 R D AR S o 2 2 % 5
o 20T, TEARSRT, TTOIERL, R & U CEIRIEER ORI & Bbh B,

1) REEBEEIE (Ka] (K]

BB RT3 11, o 2fiowisEaisthrh Ko, (Ka) 230X, Zo#M
kR B EEHE [dd), [ddo) TR TEDHLINS.
$a, =Ka;(W—Wa) +¢a
$d:=Kda.(W—We)

e g e

Ka: =y — (V4
f (Wa—Wo)
ot Wa; 1HIX b 2 BICRATT 2D G AR

$a 3 SR Wa IS} % ke dig
ERER LD, FHREGCRT S (Ka), (K] Offi s BasEE G/Ma & DRR%Y, Fig. V-
10, Fig. V-11 (R4
(Ka,) & [G/Mq) DEFREEBRNTERHLEI,
t=50°C, Kg,=1.2(G/My—88.0)!46 104
t=60°C, Kg,=1.2(G/Mq—"77.0)147x 104 — (V-5
t=70C, Kg,=1.2(G/Mq—50.0)!48% 104
L2 »T t=70°C s\~ Tik, G/Ma=50.0, 60°C 1=\~ T3, G/Mg=77.0, 50°C {= 3\~ C
1T G/Mg=88.0 I\ T Ka,=0 2720, R 1HOREIEEST, HELE)» SE ISR
IR REATT 5 LB Tz e, Fh Fig. V-1 @ikdXk 51T, [(Kal] & (t—ty) ORI
i, ThFho (G/Mg) It L T, [Ka.J=B0—tw) OEFENRED BRI
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Fig. V-10. Relationship between [Kd;] and

(G/Md] in the case of each
heat-air temperature.

(Kd,] : Gradient of drying-speed in the Ist
period of decreasing rate drying.

CORE B 1%, [G/Mda) X - THe 328,
PIfRa 7" = v F Lo, Fig. V-12 Th 3.

¥ B & AR A (G/Ma) Oy, KOE
AR T 5.

N 6.4 X107 — (V-6)

)

B==(0. 203

L7chi->T, (V-6) L h [Kad it (V-7 &T
RENB.

G

. — -3
Md)+6. 4) (t—ty) % 10

[Ka.)== (0. 203(

— (V-7
Tieh bEREEIC IS 2 IRR 2 H0ME AR [Ka,
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Fig. V-11. Relationship between [Kdz) and

(t-tw) in the case of each (G/
Md)
LKdz] : Gradient of drying-speed in the 2nd
period of decreasing rate drying
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Fig. V-12. Relationship between [4) and (G/

Md] (8] : experimental coefficient

@) BREEKRE (Wo), EBEKE (Wo), 5LUTEHSKE (W)

PR OB BRI 1 2 MR, 18, 2 508005 1o, LI G 2 e 1332
RESTBEAEREBEAR W) 215, BMBEHECSITE Wa, 310 We D % i FTHE
PRIGPEIIAR s 3R evfe 7554, Fig. V-13, Fig. V-14 O F 5Ch 3. IO ThNBE X5, Wa
W, R EAE /AU kD, 7 G/Ma AVINCIRUE T 513 E A A IC e . B Sl s g el
&, Wa & (G/Ma) L OBIFREERNTELRIT, KEXDL 510/ 3.

1=40°C,
t=50°C,

t=70°C,

a=3.18—0. 012(G,/My) -5
Wa=3.0 —0.012(G/Mg)®"
t=60°C, Wa=2.7 —0.010(G/Mq)"**
Wa=2.4 —0.019(G/Mq)"*

— (V-8)



378 nome AR

(G/Ma) 73, & A HLITC/iug, Wald, ARG AL (Wo) L 7503, AEOH 1 DR
i, Wa=W¢ IZ78 0O/ L o, Sk E R

SEfGa Ak (We) & (t—ty) & ORI S, I,

We=4.10 (t—ty) ¢ — (V-9)

THLBNRB.

BEFLZ KR We I2oWTiE, G/Ma<100 OBFEiafifitt 3, et St bic,  ieRizis]
Y7, G/Ma<100 Db, 7t ENERBIXAD S s 5 We & (I—tw) & ORRE,
Fig. V-15 3. &R ERE (We) KO IE TIN5,

(W )==132(t—ty) ~16-1-2.0 — (V-10)
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Fig. V-13. Relationship between Wa (transited- Fig. V-14. Relationship bstween (We) and

moisture-content) and {G/Md] in the (t-tw) in the case of deep-bed-

case of each heat-air temperature drying (Pyrethrums)
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Fig. V-15. Relationship between Wc and
(t-tw) of Pyrethrums
4, EEETERICEITIEEBEBOERE
Wl 45 o0 TR BT SR O BT ds V) BRI 2 SEE T B s, IRD 3 DD ERRCOWTH X S
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@ G/Ma<50 T, HRELED HRFREE 1, 2 W28 254,
® G/Ma<150 C, HRREHIC, FWEHE1H, 2 28T 255,

1) [ERLE —BELE2HOES

ZOHEL, e LU THEREREREREIT R 5 HET, BLEMANLr —Thh, s
(0] 1%, XATH2HBRE.

L 1ogWemWe  Wi—W,

0= x.1%W —w. T 4.
1 Wo Wc
KdB{W “w, Tlogyy we} — (V-11)

={0.2(G/Ma) +6. 4) (t—ty) x 1073 ; j5 =& ki e ) e
We~4 1(t—ty) =203 2k R
We =132(t—13,)~16-+2.0; [RES/kE
Wi BERRRAT G /KR
W i a ks

(2) EFZR-EELRIG>EEZR2HOBE

JRERAZE L SO~150 TEXEMR AT > 1B B AR LR BRI O MR CTh 5. WIRFTER
il [0:] © 5%, fERPE (0o, MR 1H% (0a), WE28H% (0] L3HUE, FhZho
FIDFIEFF NI R D L 5 TH 5.

(A) BZERATEAR (W) Lo, BEAEAKE (We)  TOFTERR.

- W—W,
(el =,
(B) [RAEAE (We) X P)iﬂ% KHE (Wa) = CTORTERER-.
mE lﬁsﬁjucu YT, BB AR (Wa) ISl 3 REEHE [ddn) |
¢dn”‘¢c—Kd1(Wc—W1):¢c—Kd1-
(We—W,)=F
L7chsi=>T We b Wa & CORMBATEEEH (Ba) (2,
Wa
1 .
Lﬁdlj f ¢c Kd1 Kdllog{¢c‘_Kd1(WC_wa)} - (V"]-Z)

(C) BBEAE Wa) Lb, HEREAE W) F CTOPRTERR
Wa—

(04.)= 108 WO:We
SRIRATESRY (0:)
(02)=[0c]+[0d,]+[04,]
= N 10p (e~ Ka(Wem W)+l log i ™We  _ (y.13)
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Q) WELHRIHGEEZEIHOES
W EICHERE U CE B TR A 1T 70 5 BT T BRI R O TH 5. BRI 1 0
w5 EkR Wi D HIEREAE (Wal & TR 21083 2 FTEIH (fa,] X,

[Odl:l == I<1d1 lOg {¢C~Kd1 (WC_Wa>} - VI(ldl 10g {gbc—--Kdl(Wc__Wl)} I (V ~14)

o, A, WeoWa 3 TIRET B, AIHIE, (WeoWD) 2 TRET 3HHITH 305
(Wi—Wa) & TIREF 3 (V-14) KT, $25h3.
LiehisT Wy b W, F CHbEd 31083 5 SO FTEmH (0] 13,
[05)=[0a,)+[0a.]

= -Kid—‘[log{qf)c—Kdl(Wc—Wa)} —log{pe—Ka,(We—Wp)) ]

1 /Wa_We B
Kd;.]og\w;'—we) — (V-15)

LIk, 3 o0MROBEOGIETEFE LR (V-1D), (V-13), (V-15) Rk C, Bk
b EEEE (T), WE (H), XER (G), &miadsr (W), SEEs (M) Ak
ThiuZ, KOMERCRAT S Z LICX Y, FrEiiilefe T .

be 3 lHREGEEHE Y, Fig. V-8, Fig. V-9.

Ka, 5 3@R805 1 I 1) 2 R s i 2yic Fig. V-12.
Ka.; SRR 2 I 3s0) B iR HE U g Fig. V-11.
We ; &k ke Fig, V-14.

We 5 BRSLGKIL Fig. V-15.

Wa 5 #fEK I Fig. V-13.

5 =

1) BRI I 2 A OCRAEE « [RAOFTED, 15, IEHOBRBETHB DT, %
DAt B OWRREEVE ST, ORI A 1, 2 WS U HERE 2350 [ 1] PUO SR R dhig
BT

(2) GO FE S AR IS B IR (be) LTI

+

TEHLINL. KEID, Ka=0.746 bt
3 [ LoEEEEaf Kl Kal OWTE KOERE .
Ka,=1.2(G/Mg—C)146x 10
-2 C % Ka=0 ®kxicklir 3 (G/Ma) DT t=50°C ¢ 88.0, t=60°C © 77.0, t—
70°C ¢ 50.0 G 5.
Ka, = (0. 203(G/Ma) +6.4) {t—t,,} x 10~
@) BRRFHOEBBACIEOG G, HAEAKL (W), FHEKL (We), #BEKAE Wa) i<
DN TERE K DARN LR, ,
[(We]=132(t—ty)~164+2.0
[Wel=4. 10(t—1ty) 20
[(Wal=c—0.012(G/M)0-65~0-740
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c Offitx t=40"C < 3.18
t=50"C ¢ 3.0
t=60°C T 2.7
t=70C T 2.4
(5) Bk 500 LRI A HERIC 30V B WORMHE (60 D—IRERIT, KDL 5 Th 3.
ba,=(0.203(G/Mqg) -5 6. 4) (t—ty) (Wa—We) X 10734-1. 2(G/Ma— )4 x 10~4(W — Wa)
$da=(0.203(G/Mq) +6. 4} (t—tw) (W, —4. 10(t—ty,) ~*)
(6) Wt ZITRAE RIS\ B R EIGH (0] 1, —fMCATRbENRS. (HAL Wids
b We ¥ RIS 290

W

=" e 2

1+ We _ . . ,l‘ WafWe
e L log(ge—Ka (Wem Wa)) + 13<d31°g(vv2-_vve>}

Fe s TR s U B AT,

de 5 fURRLGRYE

$a ; PEERAIE

K ; TSR HE R0 L PRI

Ka; g RziidlE 2

(Hy—Hy) 5 BRI I 1T 5 Haehg e
(t—tw) 5 HEEK, BRI
E3H KRAEPFORBLZRERAFR
I 4mstIES 288 GHER) LXK 3RBPERER
ity A ie { U, ARSI BT A 1o, WM UISTTRIO & 02 BRI H L T SRR
i A B VE L C R DR SPREERAETE R BaT L

F-

1. EfEEREOEE
HIREORG O T, Fig V-16 123 e
ke R AL, WO EAL, 4 e
o

BT, 1RO R, fi RS, 1000
mm < 1200 mm < 220 mm GG O FEjv S —T
BUEL, JEXE TS5, BRI 1R 6L
=, 1 o 168mm, 13X 1000mm o gk
DG, PEjL =T 90 A . B D
A XN EE D AT O T & &b, Rk
FTRICHEIZA SO, BITL, W& L
ok, FHEEREREAEL CE D HT.

g
J

500 —

[ —

2. H B o# E ‘1) Rotary net (2> Hand lever

(1) AR 3 Lot (3 Slope net @ put-out-door
- . ) Fig. V-16. the four-step-ordered drying machine
TAF34E S5 A~ 6 )] especially made
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IR, RETIA R R ARG B IR S

@ & B 5 %

4 B AERE A TNC X BREETET, E LR Lo 00D, JEXRERH L, BHL & R
R R A RA LT, SRR, SFIIER 1S, EAR 72 %~T4 %OHEZO L O
AEHL, ¥EAE LT, AR (RE 0.8md/sec) fo LoX, (T ~—o — kiFE&HEL1-.

3. H B B B

M #w B F

RERHET P ORREIED 5 b, FHBARE, PFREOZEL, LR 7T vy 7 OEERIERI DR
iy, Tab. V-3 0 X 5Ch 5.

Tab. V-3. Drying conditions during operating the dryer.
(position and heat air temperature)

s lied drying drying position ' heat-air | range of exhaust
upp tion hour e o T ek temperature ‘ alr temperature
operatio (hr-min) | first | second | third | fourth | cCc) C)
. —_— - - = —— “—— ! — 777"7—l — . — -
T No. 1. ! ~ I ‘ ‘
supplied 3 2-30 | o | 1 | ‘
“No.2. 4 2 1 45~40 | 103~ 53
_supplied N I R B S ‘ O
i%p%i'ed 1-15 o3 2 1 49~38 | 8.2~ 6.3
" No. 4. _ L ‘ ' a5 ‘ 1 1n
Csupplied 4B 4321 0~35 | 141~129
No. 5. supplied B ‘ 3 , ~ | -
No.ltaskeow = 30 | s 43 2 353 . 130~s38
No. 6. supplied B i i !
_No.2 takeout | >0 6 5 43 B~ 87~50
No. 7. supplied N ! ; - i N
 No. 3. take out | 7772730 L 7 6 . 7 5 74 - 35 37 1Q.0 5.7
No. 8. supplied 5 | ‘
No.ditakeout ~ *® 8 T 6 5 %0 75~s0
No. 9. supplied ~ o o
~ No. 5. take out | 320 N ? 8 . 7 6 ! 30~34 6.8~ 5.0
No. 10. supplied _ P < | oA
No. 6. take out ) 2 10 L 710 B 9 87 i j ; 40~45 8.0~ 5.9
No. 11. supplied B \ ‘ L : o o
‘_N977‘ta}keout o 1-30 , ,,,i,,,l 17-7 o 10 , 9 ) 7 48~55 . 10.0~ 6.5
No. 12. supplied . ‘ ? P . ) o
_No.8'takeou  Z% | 12 M 1009 2~ 1L~ 68
No. 13. supplied 1-30 13 12 1 10 | 50~42 10.4~ 5.9
__No. 9. take out !

@ % ® & %

BRI & 2 BRet STED 2 B OWARSSA, %5 X OV IR LI 4K 2 & LA RE3az,  Tab.
V-4 X5 ThB.

C ORI L B WIRAER d5 L O MRS FUE UL, Tab. V-5, k08 Tab. V-6 0 X 5T
55,

4. EERBLUHE

() FZRROIERNY, HERBEGCRBCHL, & L8FT, HIRiroll, 3.0~4.0% BET
»H%5.
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Tab. V-4. Drying time and moisture content.

i f
Test | sample | drying time (hr-min) | dry-sample f final moisture
No | weight 3 | | ) ;o ' weight  content (W. B)
: “ (kg) i first ' second | third ' fourth j kg ’ (/o)

1 L a7s - = 913 | 13.00 | 20.8

2 30.3 - 700 3-00 11.25 19.2

3 30.3 — 5-30 3-10 3-10 10.91 1 25.6

4 260 415 3-10 320, 220 | 10.13 | 15.2

5 30.0 3-10 3-20 230 | 245 11. 87 18.0

6 30.0 3-20 2-30 2-45 | 310 10.97 J 19.0

7 30.0 2-30 245 | 320 | 210 10. 80 1 19.2

8 I 300 . 245 3320 ) 210 1.30 | 10. 88 : 19.3

9 C 300 | 320 210 | 1.30 2.00 | 11. 56 20.7

10 o 30,0 210 | 1,30 | 2,00 1.30 | 9.45 12.2

11 L 30,0 .30 2,00 | 1.30 — 12. 86 | 16.8

12 C3000 0 2,00 0 1.30 ( - - 13.73 34.2

13 300 | 1.30 — —_

-~ 18.13 50.3

Tab. V-5, Drying-efficiency.

drying average heat- dgirr]fe initial moisture. final mmsture‘ average drymg’ treating
time air temperature \(,w:t sample) content ‘! content rate quantity
Chreminy | ¢y Cwet sample) %) (%) % /hr) l (kg/hr-m)
. o w , i L
21-30 3.0 1 210 73.0 17.7 | 5.5 / 7.4
Tab. V-6. Drying-cost.

. | | .
S o | ge | | e | S
(hr-min) | fuel (l) ! (yen) | (yen) j (yen) | (kg) ' (yen)

‘[ B (gasolme) ‘ (gasoline) f
2130 | 16.6 49 46.4 200 | 221~158

I

i i (heavy oil) i
; ‘ 282 “ |

(2) HCRREPHETY, 4k 100kg 240, 220~160 MAEET, ZoRBRoO%5, RO B
X, SO~S5%RETEH - e,
(3) BEARVEZE I & I o\ TR AER AN < /p 2 DT, PBEHCIE, TEYTH3.

O EEXZERICL IREAZIERER

LB B & f#

(1) GRERREARME. 3.3 m® S SRR, RIS, (IR 480 mm)
Q@) bR R 1

(3) MBI, %XOHHT

(heavy oil) |
\ 331 \

Tab. V-7. Drying condition in the case of deep bed dryer.

initial
heat-air { natural air condition \ drying f 1ni wet-sample
It\?gt “ temperture air q;Jantlty temperature humldlty time i rcrzlc())rlligrllfte ‘ Wei,%ht
. \ o) f (m3/sec) ‘ ¢0) | (%) | (hr-min) J % | ( g),
I 80.0 | L2 | s 650 | 430 | 709 | 165
| 70.0 | 1.2 { 29,0 [ s | 530 718 ' 165
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Tab. V-8. Drying efficiency and cost.

\ : \ l l l T drying-cost per 100 kg
Test lheat air ‘ V\V:velght | drying | treating expending thermal 1 (wet welght) ]

drying !
ltemper- ‘ : - ——
. | time i . speed ~ quantity quantity ‘efficiency | of |
| ature | before after | of fuel” \ ;zgst of | electrlc\ tolal
No. | €O (hr- mw) (kg) (kg) (% /hr) Ckg/hr-m) W @ Yem) 1%‘%?;33 | Yen)
I | | | B
I 80 | 430 ‘165 0 4.4 138 LIl 2.6 340 ‘13{f5g§°‘ 6 268
u m}&m\Mﬁsm‘usﬂ 9.1 = 173 us”%ﬁ 7 0 217
—— — —_ ! — ‘ — ‘ - e e e+ e e —_ - U - - [ — ,!, —_— ,,,_,f,‘ R o ‘,,,, ——
PP I WARN 39 4 5 K TR RS T IR A L L
| | L 2

@ oM &
2, B o =R
(1) AR ZEL
ook ROEAZE L, Fig. V-17 RT.
(2) —PL}'\LKHEFFA WL ﬁ}‘ﬁlt‘f Tab. V- -8 Wik
V;-'
3. & =
(1) SERESEFRIC I T, B /KREZL 30
BUCTEL, = DT bR T RS A E U
¥,z OFEOEERETE, WRERIC T
3 i RADLEENRE .
Drying time  hour (2) ﬁ“)&bﬂ—‘ajlﬂi——‘ta) L’Jﬁ:&ﬂ@j(ﬁ[s Oi !?ikﬁ%z
Fig. V-17. Moisture content versus drying hour 2 ) ST 2
l curves in the case of layer type dryer fico, BAHTHL. c ORMOMATRFIE
with heat-air-ventilation-drying K 30% 3 ED L, BHFEILE DO A B
DT, HRBEDOHMADLENR S S.
(3) #JH 80°C Bl TR, PEL RS T e V- & 1 5 st A LD SIS N S S,
11 =R YA ey
1B OB % H
(1) prakurikig. 3.3 m? AUEHE SRR, USRS (R 480 mm)
(2) RpmE. KR 15, EAE TS 2% (fHIkds)
3) HERHIHIB X O %At

WRI3SEE S~ 6 B. [RBRAET, K5 SE
@ #  FH R

g‘l

Moisture content ‘D.B %%

Tab. V-9. method of supply.

item i‘ first “ second ‘ third ‘\ total
} 122 (Kgy | 8.3 (kg) | 88.9 (k)  298.2 (ke)
| ‘ \
accumulated height (¢m) | 15 (em) 21 (em) ‘ 25 (em) | S

supply amount (kg)
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) # B F #
xX B B 15md/sec i £ : 5~10 mm MR © 13, 6°C~30. 5°C
SMINRIE + 50.096~9.7%  HIRRER « 1 62 13
2. A B #® B
(1) BAROEFMHZEAE X O/ VTS
RORER &, kR QRIS » oML, Fig V18, WERRIET SV B SRS 35 X OVSMA,
FIXHZRE DO BRI, Fig. V-19 o5,
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1416 1820 22 24 6 8 1012 1416 1820 6 8 10121416 1820 6 & 1012 14 16

Je——2g 29 le 30 —le 31— (day)

Mpisture content

Fig. V-18. Relationship between drying time and moisture content in the case
of ventilation dryer by natural air
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Fig. V-19. Natural air conditions duringdrying
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(D) MR BRBERIER TS,
Ak 74.0 95~75.2 %
Q) RS L AIEREE 3.75 kg RGO AT RHEERT 5.
3) =M

s I - | ] | |
16 L N 40 ~os0p ‘ | |
urface g I = \ | | !
z14 S - temperature ‘\ : g O ST T ‘ %
z ‘ 1 ir temperature | = ] | .
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10 S RV e N R U R ; |
< : 0 & 5 3 :
Z0.8 \t\ \‘.\ " /insolating quantity 20 5 ; 40} ‘ i
3 o ‘ ! i = 3
Zo.6- — ~ ‘ Z 5 B T T
0.4 ‘ ; \ 10 20} ‘ [
‘ N ‘ N ‘ .
0.2 #—F‘ e B e I R 10 o e o e o '
- P ) ‘\ 1. J') 15 14 15 1“6 17 N N L [P | [ i i _J
13 14 1:‘1}‘{'1‘6 17 7 8 9 10 'lvgltff.\» mo Tt T4 15 16 17 7 8 9 10 11 12 13 14 15 16 time
*‘b_'z‘” a - 28 day—— oy 4 — 29day — R
Fig. V-20. Drying condition in the case_of Fig. V-21. Relationship between moisture
drying in the sun content and drying time in the

case of drying in the sun

2. HBREERLIUEER
K HEMC R T 5SROIz Y, Fig V-21 o X 5 THIEGERHEL, BRAT4.0%/hr
GRIIE ok ®R) FETHLS. TihbbMbifoEns, TaigE ek, HRAT2 HaH
45,
Tab. V-10. Efficiency and cost in the case of natural-air-drying.

‘ | | | |
drying condition: total  sample initial final |

drying expense

. N h . ; drying ‘ treati‘.‘g : . :
| drying ~ weight moisture ' moisture | (= 4 i quantity = cost of |
TCC) ‘ % " time . content  content pre):r hour | electric | per 100 kg
° H OO } i / 4 : ! - 2§ pOWCI‘
LT ey ) (BB - Cke/hrmt) Tiyen) | (Yem)
20 l 75 6200 “ 29820 752 | 131 i 1.00  1.46 278 93

BEE = £
C OO B LI, 1959ME0 5, JiE L - f7EY O MURR UG IT B BRE Oy, R

WO WA, d L OVERL, NE, R HOBEGRRIC OV TO R RE B LI LD TH 5.
TR D 4 OO IFFIC DT OWZERE R AT L 7.
1. Ry O SRR s X OISR,
M. X0 #EG IR B 5 .
M. FEOERBBRERCIE T 57t
V. Wr%osR#ikc B9 5 .
KIFFEIHE & L ICHIER R A TR T, KDL D TH S,
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Summary

This is the first paper published on the drying of farm products by heat-air, based on the
results obtained by the studies which have been executed since 1959 on some features of farm-
products-drying and on the heat-air drying method applied on wet unhulled rices, wheat grains
and pyrethrums,
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The following four items were studied.

1. The drying-feature-curves and the drying-speed of the respective farm products.

2. The heat-air drying of the wet unhulled rices

3. The deep-bed ventilation drying of the wheat grains

4. The heat-air drying of the pyrethrums

The results obtained of the items mentioned above are summarized as follows :

I. The drying-feature-curves and the drying-speed of the respective farm products

(1) Such farm products as wet unhulled rices ; rushes; pyrethrums: milk vetches ; oats;
clovers ; sweet potatoes, cut slenderly ; and sliced konnyaku were used as the experi-
mental materials, with the confirmation of the drying-feature-curves within the margin
of the practicability of the heat-air temperature.

(2) The drying-feature of the examined farm products was revealed to be belonging to
Type-1, in which the drying-speed decreases in proportion to their moisture-contents.

(3) The drying-speed grade of the farm products (Kd) differs respectively, and the re-
lations between Kd and the heat-air temperature are to be shown in the following
general formula; namely (Kd) =a(t—1t,)"-+b.

The value of (a) or (n) experimentally ascertained concerning the products is shown in

the Table II-14 in the text, respectively.

(4) The drying-speed of the respective products was examined comparatively under the
various drying conditions, for the reason that excess or lack of drying may be caused
by the possible disparity of the drying-speed which is to be brought forth by the shift
of the drying region even in case of the identical material.

II. The heat-air drying of the wet unhulled rices
The following items were studied.
(a) Some basic experiments on the deep-bed ventilation drying of the wet unhulled rices
(b) The effects of the respective drying method on the drying-speed and the wet-unhulled-
rice-cracks.
(¢) The drying and the wet-unhulled-rice-cracks
(d) The effects of the treatments after drying on the unhulled-rice qualities

1. The drying features of the wet unhulled rices in case of the deep-bed ventilation dry-
ing were revealed; and basing on the given drying conditions (heat-air temperature,
air quantity, material weight, moisture content) an approximation formula calculating
the constant-rate drying-speed and the decreasing-rate drying-speed, was conducted,
while as to the unevenness of the drying degrees, the relationship between the moisture-
content range, air quantity and temperature was examined.

2. The drying-methods were assorted into three types, the drying speed of the respective
type being compared with that of others.

3. From the examinations of the factors of the cracking up of the unhulled rices during
the drying with heat-air, it was proved that the absorption of moisture after drying
was the primary cause.

Besides, the relationship between the cracking-rate, heat-air conditions and the drying-
speed was put under inquiry.

4. As to the wet unhulled rices treated with the heat-air drying, the proper and effective
treatments after drying were researched from the three view points; namely, hulling
time, storage-cooling and working treatment.

HI. The deep-bed ventilation drying of the wheat grains
1. The drying-feature-curves in the deep-bed ventilation drying of the wheat grains were
researched within the heat-air temperature ranging from 40°c to 60°c. As the result it



390 L7 G A RN T

was ascertained that irrespective of (G/Md) the drying-speed of the decreasing-rate-
drying decreases in proportion to the moisture content.

2. In case of the wheat grains, the constant-rate-drying speed and the decreasing-rate-
drying grade were to be approximately given by the following formulas.
$,=0.64(G/Md) (Hw—H)...... see chap. 4, 8th formula.

Kd—{34.0(Hw— H)1%+0.054} { (G/Md) -0.244...... see chap. 4, 12th formula.

3. In case of the deep-bed ventilation drying of the wheat grains it was ascertained that
at the beginning of the drying, the moisture absorption in the upper parts increased
in proportion to the increase of Md/G.

4. In case of the deep-bed ventilation drying of the wheat grains the time required to
dry up the grains from W, (moisture content) to W, was to be obtained by the fol-
lowing formula.
0:<W1—_ Wf)+ 1 log I¢C—(WC~W2)} ...... see chap. 4, 17th formula.

o, Kd {
IV. The heat-air drying of the pyrethrums
In this case, the drying-feature-curve of pyrethrums was investigated, varying the follow-
ing conditions respectively, namely the accumulation heights of the pyrethrums, the send-
ing air quantity, and the heat-air temperature.

The drying-speed in the constant-rate-drying period was ascertained as follows:

$.=0.746 G/Md (Hw—H)...... see chap. 5, 12th formula.

The speed grade of the decreasing-rate-drying was to be revealed by the following ap-
proximation formula in case of the first period:

Kd,~=12(G/Md—C)'%x 10~ and in the second period:
Kdzri——§0.203(G/Md)+6.4§(t-—tw)x10—3 ...... see chap. 5, 5th and 7th formulas.

Besides, basing on ¢., Kd; and Kd,, the formula to calculate the time necessary for the
drying was conducted.

The drying efficiency and the expenses necessary for putting it into practical use were
researched on the four items:

1. The heat-air drying tests of pyrethrums with the use of the four-step-ordered drying
machine especially made for this experiment

2. The heat-air drying tests by the layer-type dryer

3. The drying tests by the ventilation dryer with natural air

4. The drying tests by the sunlight
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