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Abstract

A spouted bed dryer with draft tube was designed and fabricated. The dryer consisted of
4 main parts: cylindrical bin , fan , heater and motor. The bin had 25 cm. dia. and 1 m. high
with 10 cm. dia. draft tube being inside.

The test of air flow rates and air temperatures were conducted to obtain the best of
drying and milling quality.The 3 levels of air flow rates were 5.0 m/s , 5.5 m/s and 6.0 m/s
and 3 levels of air temperatures were 80 °c , 100 °C and 120 °C The experiment shown that
the best air flow rate and air temperature were 5.0 m/s and 100 °c respectively. At this

combination , the milling quality was 87.8%
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R = R, (W/A) (3.3)

R (NN. water / ¥U. Y. drying area )

R, (nn. water/ ¥3. NN. dry solid )

W : w2 (nn.) veaTaquids
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W, = v | cax (3.4)
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233 sandvnaniduaugad W,
w_ dusummeetamilivesing Tumwizedudeiaqussinnmad (cel) il
f1 W Taoialduda fvea w, seidiutesudvasgunginavarnduduing = 100
PP, (%) ﬁa;ﬂﬁ 2.4 ('luﬁﬁ P fis AnuAumiiFua (partial pressure) wvoslowiluomer
dau P, fie AnuA18BuAI (saturation vapor pressure) figamgiifuaiy ) 't'famma?,uqa
i';uuazﬁeqmwgﬁﬁma flves W, wiiqq‘aﬁumiww?ruﬁ'nqmwgﬁwiﬂﬂﬁn dmiudng
dhilofimnssudinimfidiuatuy mves W, figamgiaindu 10°C sRatuilszna 1% on
Hu
23.4 mmudavesmseuudsiingd R,
dndvguda R wwgnmmualaudeulvvesmasuuiiniuuening Tunsdin
'Tﬁq‘lﬁ’é“nmm?ammau%'amviu‘fu gungivesdaquwniiuguvginiznhedion ¢, A
halfinmadeuit @ Sudemdinilimiznesaidy het) uaziuon R, WWvinaunts
aoluil :

R, = h (-t ) /A, (3.5)
%30
R, = k(H, -H) (3.6)

g =
R aandivesmseuudannn (nnsvu. 1)

a 1 [ a °
. Futlszantnisgiomanudeuruiay (A launasd/am. 1.2°C)

hc

t : guugivesaudeu (°C)

t, : guuginsznlwilunvesauieu (°C)

A, : anudeuwlivesmssumy (fiTaunasdmn. )

Kk dutlszd@nimsdmina (nas uAH )

H : nauduvesandeu (. seam/nn. dry air)

H, - mmi"f’uéuﬁaﬁqquﬁ t, (NN, steam /AN, dry air )
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g <
235 anuTwesmseuuiafienal R,
dg o wa [ Qo o 1 4’ :l: t
R, Tutunueuidvesiaquasiimahudeednann anmyssnnuyuieylu
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F=W-W,
I~ o . .s’ Py
dlusanauanuyusass
ol
R, = { (W/A) (-aw/dD) } = R, (FF) 3.8)
A
1o
F, = W -W,
F, : fenduanuiudaszingn
w, : fasteuanuIuings
¥,
w, : Senduanuduaugad
4 o
ifienin aF = aw nm Oy Adedldlumssuudinn w=w, 1 w=w,
fis

P2

( WF/AR) j (-1/F ) dr

e

D
I

( WFJAR,) In (F, [F,) (3.9)

1

4y Y ' 4 = y ) -
&’Jﬂﬁ’lﬂﬂﬁ‘l‘muﬂ"ﬁE]ULMQTL!%"NWNM!5’3ﬂ~31ﬂi}1ﬂ W=W 3 W= W, Ao

0

<

(W/AR ) F,-F)

(W/AR_J(W,-W_) (3.10)

v
o o

o < 29 g ' %
Sy Annunamanueddesldlumseundainn w, i w, faw, Tdan
0 -0, .6,

( W/AR_){(F, -F,)+F,In(F, /F,)} (3.11)
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(1) = (- DAE - Clt-tFA, - Clt -t IEEY ™ (3.12)
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o wva A A
ATTNN N-4 RUANVRVDIBINIFNGUNHYUAN

Volumetric
coelficient
of Specific Therma! Thermal KRinematic  'randtd
;l:g_l_l_l!)(‘l’:\ fure Density expansion heat ('_u_{lﬂ\_nﬂi !|_|\ _di‘! !'\'!si_\:_i ly ~___._\/' i_sigu_sjl_!_ \'jzfﬁ n_‘l_(_\_ nw .nlu;r
Y n px 10 ¢, k aXA X A0T e Wt
C K kg/m?* 1/K _kl/kg K W/mK wis Ns/m? owfs
-20 253.15 1.3656 .97 1.005 0.0226 168 16.279 12.0 07l
0 273.15 1.262 3.65 1.011 0.0237 192 17456 11390 071
10 28315 1.206 3.53 1.010 0.0244 20,7 17.848 14.66 071
20 203.1H 1.164 3.41 1.012 0.0261 220 18.240 157 0.71
30 303,15 {.127 330 1.013 0.0208 234 18.482 {6 R 071
40 KRR 1.092 3.20 1014 0.0285 24.8 19.123 17.6 0.7l
HIH 323.15 1.057 J.10 1.016 0.0272 26.2 10.615 18 HR 0.71
GO 33215 1.025 3.00 1.017 0.0279 27.6 19.907 194 071
70 34315 0.996 2.91 1.018 L0286 20.2 20,1398 20.65 0.71
80  I5115 0.96G8 2.89 1Oy 0.0293 206 20,790 2150 0.71
9290 Q615 0.942 2.76 1.021 0.0:300 $2.2 20.211 22.82 0.l
100 37316 0.916 2.69 1.022 1.0307 316 21671 236 0.71
120 J90.15 0.870 2.55 1.025 0.0:320 47 0 2254505 259 [{IrR
140 L1315 0827 2.43 1.027 0.0:849 40.0) 23.:140 2R 2 07l
150 423.156 0.810 2.37 1.028 0.0:416 41.2 23.732 20 4 (Rl
160 433,15 (.789 2.31 1.0:130 Q0841 4.9 24121 0.6 0t
180 493.16 0.705 2.20 1.032 0387 £7.0 24.909 3100 071
200 47316 ).723 241 1.035 00370 49.7 0.0 [{Ard|
250 82415 .65 1.89 1.043 0.0400 G0.0

Adapted from: Raznjevie. 1. 1978, Tlandbook of Thermodynamie Tables and Charts. Hemisph
Washington.
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