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The study of drying of corn using a combined
microwave/fluidized bed
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The study of drying of corn using a combined microwave/fluidized bed

ABSTRACT

Combined microwave/fluidized bed drying was conducted experimentally to
study the mechanisms of the drying rate of corn seeds. Two sets of experiments were
performed. The first set included experiments using fluidized bed ,where as in the
second set a combined microwave/fluidized bed was used. In each case the
experiments were conducted for inlet air temperatures of 8o °c to 120 °c , beds from &

cm. to 12 cm. , and velocities from 4 m/s to 7 m/s. For both experiments , it is

demonstrated that the drying rates were dependent on the inlet air temperature , bed
height and velocity in comparison with a conventional fluidized bed , the results show
that the combined microwave/fluidized bed can substantially improved drying rates.
In addition to drying rate , the energy can be saved up to 47 % when the combined

microwave/fluidized bed was employed.
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7 mf - 1-Lo(l_8 o)/me
- 12(1-0.4145)
P o 2.5
gmf =0.719

4.2 AHIAUAINNAUAANTBULA (APb 4
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APbed =L 'gmf)(pp “Pplee )
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D U D U D 3 -p )
1.75 [ ) mfpg]z . 150 G- p mfpg]_ p pg(pp pg &
bl 3 28 3 mf 2
(ps mf H (Ps mf H K
1.75 0.00735x1.181 2 2 150 0.00735x1.181
5 ] Umf +———3 (1-0.719)[—_—5 ]Umf

0.583x0.719°  2x10” 0.5832 x0.719 2x10”

0.007353X1.18]X(1219.5- 1.181)9.81
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Ug = {3-13 l Pp 'pf)/pr dp }0'5

— (.1x981x[(1219:5-12.181)/1.181] x 0.00735 }2

Uy = 15.81m/s

4.6 mafnaannudugaddluensamumnaums Darcy-Weisbach fe
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fnsan Re=pvD/  dwmsuvielunuidudiuieuaawan oSy
1.181x15.81x0.1
Re = ——— g — = 89637.9
2x10
A1 f, 910 moody diagram,= 0.018
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0.17 1.29
AP = 37387 Nim?
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Ap = K(—)?
1.29

15.18
1.29

2

=0.9( )

2
=124.625 N/m~

- aAnusugadsiind infide(Butterfly valve) d1K=5.1
15.18
Ap =5.1(——)>
1.29

- 70621 N/m>2

- ANUAUGYTEIINVBITTUUNINLA

APt =840 +84 +37.384 +124.625 + 706.21

= 179222 Nim?
a1 Ap, @18 1792.22 Nm? AaiflumdelrifhyesBlowerfi 4 lunsite

Power, P = Qx APt

%(0.1) % x15.18x179 2.22

~ 18

=213.67 watt

s

1 o = a o o a . dy
wazmnmAnusugaudos aw Ap, Amidlunnuduada (Static pressure,Ps )Asiife
APt = Ps+ Pv

139 Ps = AP, - Pv

v ' .
NTUAITVOI Py = (E)2 v =Ut w Geulvgagavesmsiiny
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, 15.18 5
UNHAN Pv =(
1.29
,
= 13847 N/m~
AIUY Ps = 1792.22 - 138.47

— 1653.747 N/m>

4.8 ﬂ‘%mmmm%’aummmﬂmmmm%’aummnﬁumi

- T2 -
Q m cp,Air( Ti)

1

=PVAC T2-TI
P p,Air( )

kg m T 2 92 KI

= LI81(—)x 7(—)x —(0.1) " (m ™) x 1,005(——)(120 - 27)
= S 4 kg.k

=6,070 W

\ kg
p Air = AU UUNYDIDINIH (1.181 ;?)

v = anuSveseimagagafiidiiesen (7 mss)
' Y o J
C. ... =ManusouuwIzoIma (1,005 —)
p.air ) ke k
TI  =quuglieimalassey 27°C
T2 = guupiidifesougega 120°C

4.9 Usnamdsnuveslulnsnn

iioennnlasufildde  Sumsung §u M197DN wissnd Input Magnetron 1400

Y E4

v b4
watt Fuhlfihfidimin 0.18 Alansu Youdunngungil 27.8°C {n 9.1 °C Tua 90

a o A 1 ¥ ° : J
AU LUDAIANTUIDUIUNIZVBIUT C = 80 ——

3

1
p, water kg.k



mC (T2-T1)

p,water

Q’):

- t

[0.18 x 4,180 x (95.1 - 27.8]
90

=563 W

4.10 USinamdsnunanualussuy
& s 9 Y roa s ot 1 =3 9 o .ﬁ'
Mliesnnndsnulianudouusnanfuni 2 urad Av 81N OUNATWAINIUATY
as 3 as d' =Y [ 9Yar d' =y s :;I 9 1
Nulasn dgaiundsnuindadun dsuiledandsnunavua laun
Qtotal = Ql + Q2
= 6,070 + 563

=6633 W
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6.3 HAaN1INanad
20 - —e—T=120C,L.=8cm,V=4m/s

! —a— T=120C,L=8cm,V=7m/s
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@ 5
? 0 10 20 30 40 50

©Ia1 (min)

o

d‘ o w  d v @ Y o 1<t o O
517t 6.1 aswluamanudiufsznisanmsouuiaiua Lty lasnfiguugii 120%

]

d’ ' =1
ANgAUA 8 cm WasumIAIMT AN

20 - —e—T=120C,L=8cm,V=4m/s *

18 |
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i — 8 E
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| r B
2 ,
4
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= o w  d 1 @ Y o 1 i
517 6.5 naluaaennuduiusszunwanmseundsivam il lulasniinnugaua 8 cm
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AuEIaY 7 m/s uldouagungil
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Wig (g/min)

PloeRIARFIb
—_ —
O N b OO & O

o

j 1|1 (min)

]
a

=3 [ A 1 o Y o 1y = (o)
117 6.7 asmluaasauduiussznidannsouudsiunar il Ty Tanvngamgi s0%
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anmiEaw 4 m/s nlavumanuguua

16 - —e— T=80C,L=8cm,V=7m/s
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152w (g/min)
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0 10 20 30 40 50 60 70 80 90 1‘
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30 - —e—T=120C,L=12cm,V=4m/s

—a—T=120C,L=12cm,V=7m/s

20 -

15

ATTRULY (g/min)

10 -

FR9N

i- 0 10 20 30 40 50 60

Lan (min)

v
a

= @ o 1 @ Y o 14 d‘ (o)
;U7 6.9 namuemanuduiuisznhedasimseundafunat il Tnsnvingungi 120%

1

4 1 =
Az 12 cm WasumanusIay

30 - —e—T=120C,L=12cm,V=4m/s

25 A —w— T=80C,L=12cm,v=4m/s

20 -

NgauLe (g/min)
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na1 (min)

i
i
1 |
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1 = 1 a
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| o6 —e—T=120C,L=12cm V=Tm/s

24 | .
| 22 | —u—T=80C,L=12cm,V=7m/s |
20 |

18 |
16 |
14 .
12 .
10

L% (g/min)

Fns1n1sau

ON O @

51# 6.11 nsmluaasanuduiutszniadasimseuuiaiuna il luTasnvfinnugaua 12 cm

a

< o T
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£
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=
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ag |
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a
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35 . —e—T=120C,L=8cm,V=4m/s

30 - —&—T=120C,L=8cm,V=7m/s

25 -

(g/min)

20 -

v

15 -

AAIINNTBULLAY

10 -

'Y

d' - o o d ! @ Y w =} P a ()
317 6.13 nauaaennuduRuis gnIdanmss uuisiunati by Tasnvngungi 120%

a ' =]
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35 , —e— T=120C,L=8cm,V=4m/s
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a69In1IaU
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! (IR (Min)
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—e—T=120C,L.=8cm,V=4m/s

—a— T=120C,L=12cm,V=4m/s

5 10 15 20

{1 (min)

a

6.15 s uaasnNuFuRusTznIedasimsouutsiunmil luTasniAgumngil 120%¢
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=] P~ '
AN IAY 4 /s 1WasunInNugULe

AsauwKe (g/min)

Y

FRn51A

35 4
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35 —e—T=120C,L=8cm,V=7m/s

|
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25 E

UUWA 0__(5/};1 iAn)
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= { t
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—e—T=120C,L=12cm,V=4m/s

—-— T=120C,L=12cm,V=7m/s
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(g/min)
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ARIINTAULULNY
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35 —e—T=120C,L=12cm,V=4m/s
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3 —e—T=120C,L=12cm,V=Tm/s

o —aT=80C,L=12cm,V=7m/s

25
20
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TaULIY (g/min)

£
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Fns1nn
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i

|
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|

|

i
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a

] = 1
AnuIsaan 7 m/s 1Wasuaguugi

U
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20
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a
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n
o
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%anuduniasgruniia (ka/kg)

tan (min)

i 250 . —e—T=120C,L=8cm,V=4m/s

—w— T=120C,L=12cm,V=4m/s

60

O d lﬁ' 1
120°¢ A5 20) 4 m/s WasumANNGULA

¥ v
31 627 armlusmsnuFuTuSs s e prund siuaa hilf luTasniiquv
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U
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60 -
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h
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i
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i
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-
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MANUIN N.

= fluidized bed
= combined microwave/fluidized bed
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MARUIN V.
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