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1. Introduction
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AIJAES] column wall F-2Fdgo] wAste] HF F5FE xfol7h vk whebA
AAE T2A7IHA Ax ot AZE IEY 8 WA fes AXRE
ATt Walld]l £ vAIYPAE &85 = A Jx=2 Qs wol Ay wl A g =}
= bag filter2, WA YA columnl 2 =3HalA H
o mEbe Az g8 et AL dUAIRE A3 235 d 7 Utk Lee et
al.[3,5]1 WAl EToAA A A& dxd #S A A3E TR Kudra
and Mujundar[6]% classical fluid bed, spouted bed, spout-fluid bed 5] "] YAE o] &3}
o A7} 7hs3t dryersghal W3ESISITE Grbaveic et al[7]% WAfFE5S AX7|E AR
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Z AEs AASIT Kato et al[8,9]2 5% m2]coarse particle(Geldart B) 535 SFo=
A URE AHEH 02 FF3ts 55 system?] powder-particle fluidized bed(PPFB)E 7l
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powder-particle fluidized bed(CPPFB)Z 7| Z 3t} 2 Afol A= wA] 7| F553 =3
fres Adx7)oA A3 (17~20m'/hr), B3F=% (40~807C), WA ALt mAId=fe] &
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2. Experimental
Fig. 1= (a) 3|32 WA 7 EZf53 Ax271¢ (b) &4 WA 3F55 Ax7]0)th
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(@ 32 A VIERES AE7]9 columne 0.15m-IDx1.0m-High stainless steel©]™
windbox= &Y 2 74-A] A o l;o] 0.2mo|th. €% Hl7]= 27 3.0 mm, 20 mn pitchq! 33
el g ol wdatAl WA g thagtolm UHzﬂ?Jx}L B3t 590ume] i1 W= 2,500 ke/m’
%l glass beads, P YA wet cake FEN (T F=2F 30 wt%, wet basis)®] Hi Y74 20
mQl PMMA beadsE AFE-3ATE wlAI YA H AR5 £5, Un=0.23m/s & S5
o £l ¥ 582 kgolth (b) 3EA WA £EfEs Ax7INAM frEsS 0.085m,
=] 1.0 mA stainless steel®]™ windbox= &Y A7 A He] =o] 0.2mo|tk FHI7 &= F
74 3.7 mm, 22 mm pitch®] 117} FHo] vix]¥ h3itS ARE3SESATE Cyclone®l Al column
2 AZH+= downstream< #7d 25mne] stainless steel (type 304) 2 A 2SR o Tk
butterfly valve®s X3} F-12 acrylZ A|ZFsle] ¢3FHFE5 Seto =z IRlsit). uj
A DA = F 275 mQl glass beadsE, PIHYAH= 5 A PMMA beadsE AF-8-3F3it). vl
AAALe} o] 24 -"]/\“IQF% S5, Un=0.061m/so]™ 9] = 1.70 kgo|t}. Drying
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condensers AXH =¥ FE2 i HH%Q g3t vk
flowmeterE A A 37| dE7|2 E°j7tH A o} 2%Vl SHHEY. gLEVE AAH
= AAL2E7A] EA 7]

AR F7]E column 2 Eojyo] Fof columnlﬂ A J 2 AA

o w A SR SAAE MAYAE A 7IEA dEAFZITE A XA solenoid
valves AHg3to] @39 9S8 Adsta AR FY F oA €3S 2o ok &
s oAl o8] ﬂ‘?i*i Azx7) o] Tt Ax T FAHE outlet aird] AUl
Lo} 22 E o]f, X A Fo AUFEe Aol2HYH Axd ¢ &g ALET.
A YA FEAI7]7] HEA = Z“e“?lE(Ut) o]’de] fr&ol FastH, o]&4Q Us
2.35m/s (Q=48.00 m'/hr)o]tt A A= 5, Q=18m'/hr oA FE FZFo] Loyttt o=
ol TDH”} thgF 1mo]7] Wi o2 HWlth Table 1S Ad W HYS yepdid
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1. Air drying condenser, 2. Flowmeter, 3. Preheater, 4. Solenoid valve, 5. Windbox, 6. Distributor,

7. Main Column, 8. Cyclone, 9. Bag filter, 10. Pressure transducer, 11. Data acquisition,

12. Personal computer, 13. Butterfly valve, H. Hygrometer, T. Thermocouple, P. Pressure tap
Fig. 1. @A 7I=/F-5F Ax7|¢ )"A €FF5F 22X 48 FA.
Table 1 A3 W4 H 9 Initial Adhesion

Evaporation  Disintegration

No. Variable Unit Operating range %5008 I
1 Gas temperature C 42, 50, 65, 80 = o ST
2 Gas flow rate m/hr 17, 18, 19, 20 XL I R
3 F/I ratio — 0.1, 02, 03, 0.4 Vo |oto

Fig. 2. "lA] &34 HAYUE (5]

2.1 Drying Mechanism in an Inert Medium Bubbling and Circulating Fluidized Beds.
A N E2FEsAA Az WAUSES Fig. 20 WEbd bkeh Zo(s). A =
AN AFxFELE A F/HAIE v AW 4= 2t 1) Column 1411*, column el
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2.2 Drying Rate
Az AFe] Aori) eRFE g ()4 o8 e 7
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RD: _14]7_6% WHZO (4)

3. Results and Discussion

Fig. 4% F/1=0.1, 71525 (windbox)=80C F+%(Q)=20 m'/hr(+<5, Ug=0.305m/s), =7]"
3 (X0)=30 wit% wet basisd Wl S8 FUFEet SEZHEH (3)of o] dojzl Ay
&= Wglel f9d-1E 2719 windbox, bedd] &=WEE VERA 1|3 o|T} Fig. 494
AfF et Algtel gk 12z WAool Axy i dolnt oA 5A8H Fie
%S 0.124kgo]™ o] B 0.170kge]th. RE Ad W] i AH A For
hygrometer®] W3}7} glom= RE datadl] 5 LA AE 7Hs3shth Osec”7t AEE ¥
Fol AxE AZFEE wolar dx7F tiEf 1,000sec FollA 2 Aojgte A o) E
T~ T} Windbox &%+ 80CE 7H 711 QAL bedse] =%+ Z7]o F3Fal 27 Al
of o w43 =Jvtrt dx7F APHEA A 7Y dF ko g8 e ¢
UTH Fig. 5& w93 FAstoA 42 dxEE gzt &
FME P} 2L aYgZES S F Ak &V Ax F =
Z L2 (DRu)ol 3l YEbd Ae] Fig. 6°]th. Fig. 6o 233} HlwE 935
24mRQ] agitated pan dryerol| 4] DRy data[11]9} 3|2 5514 DRy data[12], T ]
FolA HE[5] datas T E=ASITE frdo] X HRe mA= S HE
o] Fig. 7.0]t}. HA] HIAE 9J3te] H[5] datas EAISFTE DRuw= #4°]E PMMA
beadso] = A YA WA Y R}e] AZFH] F/ ratio’}t S7Fghel whel 7RSS B 5 gt
A AR JE UE[12] 7552 DRuwi= agitated pan dryer® UF F T} B o] ¢ #2}F2]
A7 7 AAWE AxEFEe JFFE 7AW AR AxEEE w27 RFET
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Fig. 6. 9% 227 AZxE=d VX & 93 Fig. 7. Y] &0l AZ2E = 1A= 93
Symbol |d,, [mm]|F/I, [-]| Tg, [C]| Remark Symbol |d,, [mm]|F/I, [-]|Ug, [m/s]| Remark
0.1 . Black 0.59 0.1 - This work
Black | 0.59 - This work -
0.4 o 0.40 0.1 0.32 Lee & Kim
0.40 0.1 60 . ] 0.40 0.2 0.32 5
Lee & Kim : [5]
o 0.40 0.2 60 A Agitated pan dryer, Schliinder [11]
5 .
& 0.40 0.2 80 [>] {Fluidized bed dryer, Chandran et al. [12]

AH715

A area of column,[m’]; mg: mass flow rate,[kg/s]; Ma: molecular weight,[kg/kmol];

P: pressure,[Pa]; Peq: saturated vapor pressure,[Pa]; Tgi g0 temp. of inlet or outlet gas,[TC];
t: time,[s]; Yo, i absolute humidity of outlet or inlet gas,[kg H,O/kg dry air]
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