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A FLUIDIZED — BED COFFEE BEAN DRYER WITH WAVY SURFACE

Mr. Pongsak Homtong
Mr. Sakol Piikratok
Mr. Siam Pern

Assoc.Prof. Dr.Pongjet Promvonge Advisor

ABSTRACT

This paper present application of fluidized bed technigue for drying the coffee
beans to increase the coffee productivity with better quality. This technique will enable
the coffee producers to reduce drying time from some 2 weeks of natural drying to
about 5 hours, In the experiment, the fluidized bed with have four type dryer is a
cylindrical vessel (bed) made of an acrylic material with 0.17-m in diameter and 1-m in
height. It is operated at capacity of 1 kg of green coffee beans. A distributor plate was
placed at the entry of the bed with frictional free area of 24%. The fluidized bed is pre-
heated first by 3 kW electric heaters for 30 minutes to reach a required bed temperature
and kept constant for drying period. Then, the effect of inlet hot air temperature in a
range of 80 degree Celsius to 100 degree Celsius, specific air flow rate, and superficial
air velocity of 4 - 6 m/s on the reduction of moisture content of coffee beans is
investigated. The experiments are carried out to dry coffee from 66% moisture content to
14% moisture content in 5-7 hours. Experimental results indicate that the evaporation

rate is fast during the first 1-2 hours and the the drying rate hastened thereafter.
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Food Material Specification Temperature (°C) D,, (cm’/s)
Apple - 66 6.4x10”
Mclintosh, var. 66 1.1x10°
Granny Smith, var. 30 2.6x10°
Granny Smith, var. 76 3.6x10°
Granny Smith, var. 71 1.6x10°
Beet . 66.5 1.5x10°
Tapioca root - 84 2.7x10°
74 4.8x10°
55 3.5x10°
Potatoes - 65.5 1.6x10°
. 65 1.4x10°
King Edward, var. 31 1.6x10°
Binjie, var. 31 0.62x10°
Arran Banner 31 1.5x10°
Pentland Crown 31 1.4x10°
Fish, muscle Cod, ~0.05% fat 30 3.4x10°
Haddokk, 0.105% fat 30 3.3x10°
Halibut, 0.208% fat 30 2.5x10°
Whiting, 0.036% fat 30 2.7x10°
Whiting, 0.038% fat 25 0.82x10°
Avocado 14.7% oil content 31 1.1x10°
14.7% oil content 43 2.1x10°
14.7% oil content 56 3.3x10°
4.7% oil content 58 1.8x10°
7.9% oil content 58 1.3x10°
9.2% oil content 58 1.2x10°
Sugar beet root 81 1.3x10°
60 7.0x10°
47 3.8x10°
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Food Material Specification Temperature (°C) D, (cm’/s)
Fish Herring, 2.0% fat 30 1.6x10°
6.4% fat 30 9.5x10”
12.5% fat 30 3.9x10”
Dogfish, 4.0% fat 30 2.2x107°
7.2% fat 30 1.6x10°
14.6% fat 30 1.3x10°
Tobacco leaf Nicotiana tabacum L. 30 3.2x10°
cv Coker 258 40 4.7x10”
50 8.1x10”
Fish Sword fish, 2-3% fat 40 3.0x10°
55 3.9x10°
Fish Sword fish, salted in 40 2.6x10°
saturated brine 55 3.3x10°

A1 Johnson WazAnie (1998)
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Food Material Specification Temperature (°C) D, (cm’ /)

Fish Cod, ~0.05% fat 30 8.1x10”

Catfish, 0.10% fat 30 8.0x10”

Haddock, 0.105% fat 30 ~6x10”"

Halibut, 0.208% fat 30 5.8x10"

Mackerel, 0.694% fat 30 3.5x10”

Whiting, 0.036% fat 30 4.8x10”7

Herring, 2.9% fat 30 7.9x10”

6.9% fat 30 2.5x107

12.5% fat 30 1.6x10”

16.2% fat 30 1.3x107

Peperoni 13.3% fat 12 5.7x10”

25.1% fat 12 4.7x10”

Apple Below 0.13-0.15% 30 4.9x10"
Moisture content

tarch gel 0.8% moisture content 25 1.0x10™"°

6.3% moisture content 25 1.5x10”

14.1% moisture content 25 3.6x10°

Potato Below 15% moisture 65 2.0x10°

content




o g 4 = v
A15197 A.3 ALN1TANNTIRGRTaIHgBa AT Tu

33

Author

Equation

Wen and Yu

Um/

= e (J1135.7+0.0484r —33.7)

P,

Baeyens and Geldart

Ar =1823Re})"+21.27Re,

mf

Leva et al.

mf

- 7.39d%(p, — p, ™

0.06

I'd
&

H, A
Goroshko et al. U =
" p.d, \ 1400+ 524 4r
~4"71.82 0.94
7.169% 107 d"(p — p )" g
Lova m = PE'O%/JE'SS
1.38x107° 4r
Bena L,'m/ ¥ ﬂg X - “l
Topd, | (4r+19)"
Bk 1018 - P,
Rowe and Henwood = r ('OP Py )g
; g
0.0012542(p, = p. V" pt'g
Miller and Logwinuk Ol = i ol g g
J 4,
1.065x107d? - D,
Frantz = p(pp pg, )g
Ky
7.8x107d2\p, —
Davies and Richardson o = "’(’Of’ Pe )g
’ e
7.01x107d2{p, -
Pillai and Raja Rao - ,,(p p P e

Mg
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Author Equation
- 05
Broadhurst and Becker Um_/ = p#j[ A Y
T 242x100 40 0| 1377
Saxena and Vogel U, = ad (\/25.282 +0.05714r —25.28)
g%p
Babu et . B i (st.252 +0.06514r ~25.25)
g%p
Richardson and Da St. Jeromino U, = #J’; (\/25.72 +0.0365A4r *25.7)
YA ON
Doichev and Akhmakov U,/ = —'u% (l 08x107° Al‘“’gﬂ)
" py,
Thonglimp U= Lo (3167 50.0424r -3 16)
Py,
. , Re,, =+25.46% +0.03824 Ar - 25.46
Bourgeois and Grenier 1
15 4 ~ \0.66 0.7 /~ dfsyp;g
Re,, = 1.54x107(Ga)’™, M7 Ga = —""£2
Riba, Routie and Couderc &
W (o, -r,)
Py

31N Wu and Baeyens (1991)





