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Application of Gas-solid Fluidized Bed to Operation of Drying

Shik Namkoong **and Ingee Paik**

Dept. of Chem. Eng., College of Eng., Hanyang Univ.

Shirai et al have applied the air fluidized salt particle bed to the drying of fishes and others, and
reported that the drying time could be shortened from one tenth to one hundredth as compared with that
in case of natural drying.

In this work, cuttle fishes and potatos were used as the sample species and drying rates of in the
fluidized bed, hot gas, and vacuum dryer measured under various conditions.

And the method of fluidized bed is economical one, but it should be noticed that the products contain

salt more than several per cent.
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Fig.1 Experimental Apparatus

D: Perforated-plate Gas Distributor
F: Fluidized Bed

C: Compressor

M: Manometer

P: Pressure tap

S: Sample

T: Trap

T-1, T-2, T-3,

T-4, T-5: Temperature
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Fig. 2. In(w/w,) vs 6. Cuttle-fish
Dried in Fluidized Bed
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Fig.4. In (w/w,) vs 6. Cuttle-fish Dried
in Fluidized Bed
lo \.
Sy
[ X °\ o ]
' \\ .\o :
a ° \ \ ° |
| ~ \\Jo
; a7 y \
- - )
Legl [-o-30%c o
K

Alrr?

Fig. 6, In w/w, vs 6. Cuttle-Fish
Dried in Vacuum Dryer
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Fig.8. In(w/w,) vs 6. Cuttle-fish Dried
in Fluidized Bed
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Fig. 7. In(w/w,) vs 6. Beef Dsied at 50°C
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Fig.8. In (w/w,) vs 6. Potato Dried in
Fluidized Bed
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in Fluidized Bed
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Hot Air and Vacuum Dryer
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Fig.11. kvs T. Cuttle-fish Dried in
Fluidzed Bed
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Table 1—1, w/w, of Cuttle-Fish in F.B

Table 1—2, w/w, of Cuttle-Fish by Hot Air

EBEAR (w/w,) 7 ) S Bk ¢ Inw/w, vs

Bi5138, H3IHE W2H 19654 87

#)), Shirai o] FERWD®

w/w,=e k

6Chr] 0
u/ung T(°C] 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 ulem/sec] TC°C]| 1.0 2.0 3.0 4.0
2 40) 0.910.800.710.66 0.61 0.57 — — 7.5 40 0. 88 0.72 0.64  0.54-
# | 50| 0.88 —0.610.550.500.47 0.44 — » 50  0.80 0.63  0.53
» | 60| 0.750.600.530.490.45 — — — p 65 |  0.75 0.57 0.46
3] 3] —0.8 —0.8 —072 —0.68 ” 90 { 0.55  0.47
» | 40| 0.930.780.690.58 —0.52 — —
# | 50| 0.820.690.550.500.46 — — — Takl: 1—3,
4 30 —0.82 —0.70 —0.64 —0.5 w/w, of Cuttle-Fish in Vacuum Dryer
# | 40 —0.77 —0.57 —0.50 — —
# | 40| —0.69 —0.57 —0.47 — — gLhr]
- - 1
# | 30 —070 —059 —0.48 — — PlmmHg] T[°C]| 1.0 15 2.0 3.0 4.0
220 30 0.95 —~ 091 0.8 0.7
40  0.60 — 0.8 0.72 —
50 — 0.8 — 0.70 0.60
Table 1—4, w/w, of Beef
6 hr]
u T | P . Size
comitec] 007 mmtigy Method| iz | 05 L0 15 20 25 30 35 40
7.5 50 — F.B. [0x30x20, 0.85 0.73 0.67 0.5 0.54 — — —
7.5 | # _ %hot air ” 0.96 0.91 0.8 0.8 075 0.70 —  0.66
— : " 220 |V.D. ” 0.92 0.8 082 071 075 0.71 —  0.68
7.5 | 7 — |F.B. ” 0.88 0.78 0.72 0.67 0.61 0.58 —  0.54
7.5 \ ” — thot air ” 0.95 0.90 0.88 0.82 0.76 —  0.70 —
— ” 220 %V_ D. ” 0.96 0.92 0.88 0.8 - 0.79 — 076
Table 1—5, w/w, of Potato in Fluidized Bed
w/un; | T [°C] w/w,
2 80 0. 834(0. 25) 0. 66¢0. 75) 0. 535(1. 25)
P 60 0. 834(0. 5) 0.61(1.5)
v 50 | 0. 905(0. 5) 0.71(1. 5)
3 80 | 0. 82(0. 25) 0. 728(0. 5) 0. 637(0. 75) 0.41(1.25)
” 70 0. 845(0. 38) 0. 632(0. 83) 0.525(1. 38)
” 60 0. 895(0. 25) 0. 71€0. 73) 0.525(1.7.)
" 50 0.83(0. 5) 0.653(1.5) 0.522(2.5)
4.5 80 0. 80(0. 25) 0.60(0. 75 0.45(1.25)
” 60 0.78(0.5) 8.44(1.2)
” 50 0. 825(0. 5) 0.575(1. 5)
6 80 | 0. 79¢0. 25) 0.5800.75
( ): 0[hg
" oA EREET JeEld (w/w, o 50% LIRS
* -3
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Table—2, Comparison of % Value with Shirai’'s Experiment
Sample Method ulem/sec] 1 P{mmHg] klhr-1]
| _
Cuttle-Fish | F. D 5.0{-=2) - 0.172(40) 330) 0. 44 (60
” ” 7.5¢( =3)i -— 0. 06 (30) 0. 26 (40) 0.40(50)
" ' hot air 7.5 - 0.1640) 0. 22(50) 0. 28(65)
” V. D — * 220 0. 059(30) 0.1(40) 0. 1350
: el U . 0. 24(50)
Beef | F. D 7.5, .y 3) [50 % 50 x 207
) ! . _ . 0. 11 (50)
4 hot air 7.3 [50 % 50 % 20]
o i 0. 08 (50)
” V. D | 220 [50% 30 x 20]
| |
. - - u _ 0. 24 (50) 0. 33(60) 0. 54 (80}
Sweet Potato | F. D ot ,“2> [50%35x10]  [30x35x10]  [50x3510]
) . B . 0. 3(50) 0. 39(60) 0. 6(80)
’ ” .50 7 =3) [50%85%10]  [30x35x10]  [50%35~ 10]
= _ 0. 39{50) 0. 50(60) 0. 69(30)
” ” 11.25(# =4.5) [50%35x10]  [50x33x10]  [30x35>10]
P 3 R — 0. 8(80)
” ; ” E1:).0( 7 =6) 50 35 < 10]
) 1 _ 0. 186* (40) 0. 22% (60
Horse-mackerel | ” 12 ; “10%14 b 7] [40%14% 7]
. : Lo . 0.105* (35) 1. 24* (78) 1 5% 92)
Whelemeat . » - 11~18 } [33%53x43]  [33x33x34] 31120
( ) : temperature [°C] F. D : fluidized Bed
C ] :size [mm] V. D : Vacuum Dryer
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Fig. 19, Potato Dried in Fluidized Bed
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Table ?3 Protein Contained in Samples

Part Protein Condition
head 32.2 /=2 T=30°C for 3 hrs
body 43.97 ”
tentacles 42.6 ”
head 42.5 u/tns=3 T=40°C for 3 hrs
body 51. 8 ”
tentacle 43.0 ”

Table 4, Nutritious Contents of Cuttle-Fish
Water(%) Protein(23) Fat(%)

Cuttle-Fish 81.4 15.7 1.5

Dried Cuttle-Fish 30. 4 58.5 4.9
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