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Fig.1 Principle of the temperature change method
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Fig.2 Temperature and moisture mass histories of coated film
(acrylic emalusion (green paint)+iron plate(1mm))
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Fig.3 Drying rate curves by the temperature change method
(acrylic emalusion (green paint)+iron plate(1mm))
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Fig. 4 Experimental apparatus of the temperature change method
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Fig. 5 Surface temperature and moisture mass histories
(PVA(glue)+water+poly-ester sheet(100um))
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Fig. 6 Comparison of drying rate curves between measured by the
temperature change method and correlated by the drying
characteristic model by Imakoma (2008)
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Fig. 7 Surface temperature and moisture mass histories
(PMMA particle(2um)+PVA(glue)+water+poly-ester sheet(100um))
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Fig. 8 Surface temperature and moisture mass histories
(PMMA particle(2um)+PVA(glue)+water+poly-ester sheet(100um))
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B THRARDIEA S . IHETEIE CIZ L ALK & RIERIZEE I &
DYWL & RPN AE U TV 5. — 7, IR IC
FAHRATV—DNA »Z =8 A T = X DR B EDUIAR T
SEERLTWRNA, AT U — LA UL ki 3 Rl O FFE S T
WT 5, MLlcREBEENDIARET 4 VB FREDF ZAET 1
7 NS K DEHRET R (SPTY, 2009) 2MEfie LTHEZ bR,
ESITIERTEEAAE L TWAHES S . L EORR%E Table 112
Y. BEIITERICOETE BN, oREAIRE LCER & [
DEFEND. —J7, ¥l i e Uit S ER T 5508,
KFEAT R TOILATERICH LA e S TH D DITKT L
T, EEIPRICEAOEREFRTH D, 72 ERoTXToR
BreET Mz nT, S U —ORITiE, 180 BN TR S
DEZTVWDILTTOREL D EBZTWND.

Tablel Binder migration mechanism

material binder migration shape drying
mechanism mode
convection
. conduction
gg(l)ﬂs pore flow and slab with
rr?aterial solution diffusion convection
sphere and convection
cylinder
pore flow and convection
solution diffusion slab conduction
slurr (rigid period) with
or pas){e subsequent to convection
osmotic flow and h d
solution diffusion SE firr? dag: convection
(shrink period) Y
Table2 Considered effect in the models
cor;sflftgitred diffusion conduction shrink
Basic model no no no
D:Tf]?;;?n yes no no
CorrTl]dolécetllon no ves no
?:gg:l( no no yes
Application
pr?wo del yes yes yes

EMEDRT Y —BIEIE, —RICEIEREN D OBVR & Fir
S 2> 5 OBE E 72 I HMREEEA VTR ENTEY, 2o
SEE, IR 2 TR PR, S PREZ TN 2 T HEA >
D OAREURI, & D ICHBIHE D 8 2 RIS B 8 L2 T g7
LRV, ZOBEICKHTHET AN TERET V] ThD (Table
2, AW, WIRTth & RO ED B Ak ZRE LT
BA&% THAET ] (Imakomaetal, 2010) & L CHLEST, =
DET M ENUN OB EFERICEE LI-ET VEZNLTH
MYiE#kE7 /1] (Imakoma et al., 2011b) [{=EE5 /1] (Imakoma et
al, 2011a) MIX#EE7 /L) (Imakomaetal,, 201lc) £ L, ZiH%
NEIZHRN T 52 L TAT ) —BIED [EAET V) O5 %O
AT TCOBEL Lz, 2720 TS V) ICE LT, 14
TR L7 ML E W CIE 7 < B ALRL S I A AFJERt 2 & LT,
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2.1.1 By
TR B Z I LA WA DR, v B — YR - - %L
WOt fREERRICHT2ERERLRBEET VTS S
(Imakoma et al., 2010) . PVA 7K¥EHE Cilit o 72 2 FLFAR D kit iz 5

T VX REIRAIIN s O B & R TR A £ 2 (Imakoma et al.,2002a) .

0L EHBOLMIM A E Lo AR RIRBS L PR E KRR
FIZ bbb mAKMNREZ RS T 28GR BlEIN L L
12, KTl 735G & RIS RROKIEIR & KSR DAFTE D e

&N T3 (Imakoma et al.,,2002b) . Z 3L & D FEERAY M 7, % < e
SWIZET N EBET HICEE L COREELLTICRT.

(OB ER IR X B SR 0 BB 2 5581 TE, KSFRFEEL AL F
— OB B OSSR T LavE T, E 78R m oM N
EEA~ D% B IRRBR B E R DI E 5.

@3 v H— LK OBENT, BE S AR &4 DRI O K
WAUCZ VAL, WRPIEE A BB L7230,

(3)i Y PN T DA v —IRIR DO REPEFE ARSI R & < Wik Aa
FE g T HETHD.

(@) A B —PREE VRN CHIE vpo 2 £,

(B)NA > B — AR CRE BN R BE 72 J5 T R VA I B 0 B horer
DL, WA E RSB35 & L b, B0 B biEINT S
6)1E 0 [ OVRIEEIFALE DS dhoier (Z7E LT2121L, TOMEEHRDL NS

0 BAHEINT 5.

Fo0

decreasing

. [0,

Vo vapor diffusion

VomPeoio

Binder solution saturation ¢, [m3-sol-m-3-void]
Solidified binder saturation ¢, [mé-p- m-3-void]

| VooPsorer
0

0 dy L
bottom surface

Position of evaporating plane from bottom
y [m-mat]
Fig.9 Simplified model for change of saturation profile of binder
solution and solidified binder in wet porous body with time
(Basic model)
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Figure 9 |\Z/R . RifIX L, KEIZ0 THY, BEREHOMENY T
5. ROLEMHDITIEERE CTH Y, KO »SE IR AF
AR DORRGE N Z TR L TWD, RENIE Lo FmThsd. £z,
FERL A A —fRETH Y, XTI OREE N EIR AL
DEALE & BITE TS U —aRED /i R L TN D,
18V B OEHETE N o LA LD L T EHEZ 5. EA L CHfl
A DFEHIZHI LT, EENS y DAEDOEERE TONA 2 —IL
*R & LTEQQR)%H5.

d¢so|
dt

d d
+ ¢sol ?{j = ¢p A y (3)

vpogA[ y p

ZOXDERDE, FBEWG T HEET) & LIRS T Y B
DEEREA~BE) LIo A A o Z— iR &, BERE DS A & —

WHOARL B —EREOFITH Y, FHIXFSRE CTRIT L&
N UE—ERETHD. ZIZT, Vo lI A U F—IRIKF DA
Z—DAENRTHD. ¢ (IFERE TRIT L& A v &
—ORFETH Y g lTHBIT D EEBZ HND. 20 & EEEREIC
BT, A U F—DEERITOID voo 05, IREIFRFEIC L B
HREEERSIN TR C ORI BIMEIET D vpe ETIRFT 5 Z &5
b, ZITONA U HE—DEFEGTE von &, W & EHRB B
LT DEEDNA o X — B RDOPITH D L EZ Eq.(4)TH R
7=.

¢p = me ¢so| = (Vpo + Vpc)¢sol 12 (4)

TR EQ.(R)E @)LV i3, y ZMNIAK L LIE My Tfe L
THABNDLDT, MOFHTTONSA o F—IEAR K3
RN XK E RTINS R E s Z &
WAREL 72D, ZOXERNT LI LT, HEERNTDNA
2=tk 5.2 % Egs.(5) & B) &5 D.

(vpm Voo )/ Voo
y
¢p(y) = me¢solo(tj (yCr <y < L) (5)
4 () =V 0<Y<¥s) (5)

ZZT VY li¢solz¢solcrc\:i¥ Lick&ony DIETH Y Eq(?)’CE—i Y
nos.

¢so|cr *(V m =Y, U)IV 0
ycr = L(i) " p !
¢sul0 (7)

Yo < Yy = L TEHEREODONAAL U F =22 TR BARE O A
UH =R B LB OERE CELT A, 0 Sy £y, T
WEBERE DN o Z— L EL L2 NWD T, N o Z—FRIESy
HiS Z DR CARERNCELT D Z LT D.

ZOFRERIE, NA U F R DS EEGRE 78 & OSSR
WREERZT RN LETRRLTEY, HETEFHERTHE.
TENC BRI T — 21X, BEHREATNE dyor, VEUR/NA o H—38 v, & L
T, U1 dsoro, DI Vpo, SRR dhotor, 7 /WAL Ve, & AL D
ZTEREeTH Y, HEEEMBRIIRECTH D, AFETIE, Zhb
BIART — X LIS,

Table 3 Experimental condition

Sample T. [K] doro [M2-m?] Voo [m*-m?] ¢[]
P1 303 0.65 0.129 0.41
P2 333 0.67 0.131 0.40

Boir=0.25 m*-m, v,:=0.67 m*-m*, L=0.00505m, d,,=1000kg- m?,
d,=980 kg-m*, d;=2460 kg-m™

212 fER LB

Kubo et al.(2003) 235 L7 ¥ & SEARIN D F /3 A o 4 —3R 3
D FEBRAE A& K IR T Figure 10@)(b)ITRT. EROFIKIZHOW
TIE 222 THIRT B, T AR T-B LA v F—iFiRE LT
AF LT AV g LA RETHS.



B & D FEBRGA % Table 31277, (), (b)iIXENEh T, = 303,
333 K C oo = 0.65—0.67 m*sol-m-void DT 5. BYTIEE
DAL TH MR e hodz. BRI A—Z L L
Chorer = 0.25 m*-solution- m3-void, v,:=0.67 m*binder-m=-solution
ZhH 2 EDEQ.(5)— () E AW B R A MER TR, £
B SR 2 BB A4 TR L7 DT, IR 2 50 A FH B R b [
OB TRL, WERO—ZZZT DO TRIFTHD.
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Fig.10 Binder content profiles in dried porous slab of the samples P1(a)
and P2(b)
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ZZTHRAM LTz TEARET V) i1, Kuboetal (2003) 2325 L
TeSA o B — VIR O TR AIIR EE & [ E L 72 6 R C Oz & SR
WK DHEEET VA, WIBEANRE OB A BE LT-ET L~
LIELE LD THD. EF M L AHEEM & ERfE & o—Buk
BAFZ o7z, [FFIC Imakoma et al. (2010b) 1Bk & FIAEICH 5
HEETTVHIMELL. WD, AFLYTEVZVRILTT
v 7 AT S To T AL T-BEE Bk & O TR & 1T 9
T LT, BEMBINOD A A — RN A O KEIE & £ LERIC
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TEMEZ ROIFER, FESRIFIC—FH LIz WE LTV 5.
FIRE T V& 4510 LI ARFZE CIk, 100 Bl & & B oI Rm <
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£

DA =LA D IR i &3 A 2 T — bt OHETE & AT > TN D

L, FRIET VT L VS o F— (R & Wl B & & b
ET DO ThIUE, BB, 5, i, BoEO 3ELE
Mo 2 ERmICx L TERERK, KER, 2K, M r¥—8
L RE U Z =D ZITW, EORERGELNTEF 25 0%
BN UCAES 2212725, Linb P E WE OB B
NEENTWD., KR TII NS U —RITORIZERL, £
L CBEEO TG R & i T A0 B DI RIS SV R
ERLI B ZIEH LTSk a 1 2ICE TR VAL Z SIgkEI LT
5. ZTORER, 155 IIRIEEE 22 & OSNVEHLIRSR D
Bl BT, FNERMEUCHEEE E THRE EN TR0,

22 IEHET v
2.2.1 B3R

RGP &2 BB LI B D3 VX —TRIECl > T2 2 FLFAR
DXVEREB R KT T 2 E P ELHRHBEET L TH 2 (Imakoma
etal., 2011b). ZDET N EHET HIZE L TOREEZ L FIZRT.

HEARET V] OREQ)EENIZ I THAIML L TWHZDE X,

REQR)E (4)—(6)ZZEE L7=(2A) & (4A)—(BA) & it L 7-.

RAVNA & — LR O ENL, BE ) EHERET & T 2 IRIRO K
PEWRAL E IR PRI LV AL D,

(4ANE Y FEINRIR TS U X —RESMNETTEY, ZOHEHK
TRAIRHERE IRl CH- 2 6D, F2, TO L&D A
UH—REOEEEIL, THD.

(BA)SA ' —ERIR AR TR BN AT HE 72w AT BR SRR BN hoter
PLETHE, WA ES R 35 & &bl WY B HHENT
D, ZOLENL UH—RREOELETIEINT S

(6ANE Y B DUSIEEITE DS dhorer (20 LT2521E, ZOMEZ RS 2N
SR BT D, Z0& &AL U —REOTEE D Voo

ZRO.

=1 ¢ Vw

E decreasing ?;
K “ AN
s ow / S
H o £
£ * % 2
F 4 a % 2
g : Vp” —l / Vm¢so\0 §
3 receding ’ E
o o . ...... Opn solcr D
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Fig.11 Simplified model for change of saturation profile of binder
solution and solidified binder in wet porous body with time
(Diffusion model)

B DAEICHES W, RN o AT O #R AL E TV &
Figure 11 lZ/RF. 72721 vp<vpe & 975, FiIL L, JEHIL 0 TH
v, BREOMENY Tho. NOLEMMIEREE THY
B DIETE DS AR BT EE o3 A7 DRERF AL 2R LTV . KRENIZE
fboFmThs. E£io, At A X —famETHy, KT
ORGP EIREAFIE DZEAL & L BITE UlanA 2 —fafn i
DHMERLTND.

o> o DEE, ERETFTNLVHOND, BEfHE LY BT
DA 2 F = LRGN DG4 KD D, FoEFERNTON
A U F =k 525 Eqs.(8)0 B (10) & 15 5.

dv, (2/2)*(D,/ L2V, —V,)

W@ Ay ©
d()(;/ I—) — -1 [VP(RW / L) + ¢so| (”/Z)Z(De / LZ) (Vp _Vpc)]
t @-v)g e, 2(y/L)
©
dg,, -1 (R,/L) _ydy/L)
T_s(y/L)[ 6, TFGamh) T ao

w

-z T% :( Vp + VpC) Prol THy, De:{D(¢SoI - ¢sclcr)} /{/‘(1 - ¢solcr)}
THDH. 72720 D IFAA U F——KRDOMEBEIEBAREL, I
RZER o iR TH 5. Equations(8)2> 5 (10)1%, T yu<y=
L THZLTHRY, Yo iFEMERE RS dho 25 JRETIR A VA LT AL
ot (CELTZ L EDYDIETHD. —F, o 13 dhoier (7 L7141



Eq.(11)%455.

¢p:Vpcr¢solcr (0 é y é ycr) (11)

T T Vi I EAEFE S L ot 23 hoter ICTE L T2 E E DV, DIETH D
Yo < Yy = L CIEEEREDONA 2 —I12IN 2 THE 0 BNERD A
VA=Y B L X B ORI CEIET 54, 0 =y = vy T
FERE O AL H—UPEIELARWD T, SA v —faffEsy
3 Z O CAREFGICELT D 2 L icR Dok [FEARET L) &
FECTH 5. 228, HlH L % Ryl TH XU, ¢ 13 y/L & DI(ul?)
DR E LTHEZONDDT, MR, #eb D & LICHLTYH
DIWL)DEAF U2 SRR b R U & 725, ARBFETIX
DI(uL?) & TRIHER ST A —F LIRS L I2T 5.

PLEDOFERIX, A U H—RHTS, FEART —Z12N % TRk
FE DRV & FRIRIEHRE D DAy AR CHEE CTE D
ZEERLTVAS.

222 RERLEBE

EBETNVICL D3 RMEE, EREL2ZRIGICHITE
Imakoma et al.(2010b)IZ & % & F/VEEME & leliatd 5 2 & T,
TEECE T VO ME 2 BFET 5. ol ORI L 0O KRRl %
Figure 12 127”9, PL /LA ERH( Kubo et al., 2003), S1 & S3 [3EK
B (Imakoma et al.,, 2010b) (x4 BHERTH 5. REHE 1L
Imakoma et al.(2010b)iZ L 5 b D TH B, T TOREH TR
DD IR 2R Uiz, IR e B LW EARET L
DOFHETIXZ ORI AREIEAD, JERE T VOFHETIEZ OB
AIRTHD.

HBOWEE LU, AF Ly —T X RILTT v 7 A (A
7 AERBIE= 216 K, HEESEERFE 100 nm) (2K 2002 Tl
WMAPIIAKITIREE L Uiz, SEHGRENCIE, 77 AhiT CRiTEeR
60—120 pm) ZWrEAVEARNICHK) Smm JEA T L. ZEBsRIX
04 THY, AEHIEE EF LY T, OBVEZ EE 2.0 m-s' Tk
o CRIFRHL IR IE8R % it L 7= (Kubo et al., 2003). ERUEICIX, &
T ARIT- R BERE L CIEAK 30 mm OBERE Y T AFRZ/ERI L 72, 22
BEERIEA0 0.3, HIALEARITAR 30 um 7272, FRk A R JEIR N oo
PR AL, FTHEY T, DBV ZEE 2.0 m-s? TE- 7

(Imakoma et al., 2010b) . EHrGe4 Table 4 (2773 . B OHE
ERTEOHLNCHIET 5 2 & Tl R A2 k. £, &
BRI T H O E R ZEBIL, WO NA o Z—D I % Wbt
BRETHZETHEIROE AL v E—FrRbiz.

Table 4 Experimental condition

vplM®  dolm € L DI(uL?) T,
Sample  Shape 3 3 3 N
‘m-] ‘m] [=] [mm] [s7] K]
P1 Slab 0.136 0.65 0.41 5.1 1.1x107 303
S1 Sphere  0.332 092 032 15 1.3x10% 333
S3 Sphere  0.134 091 034 15 1.3x10% 333

Boir=0.25 m*-m?, v,:=0.67 m*-m*, d,=1000kg - m, d,=980 kg-m>,

d=2460 kg-m?*

AR PL (2 L=5.1mm) Zxtd % FHERS R % Figure 13 12
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Imakoma et al.(2010b) & [l U goi=0.25 m*-m, v, =0.67 m*-m™ % i
AL, Egs.(6)— @) HWTHMERE S L7z, 20L& TR da=
hoter DEEPHTIT o 7=, DI(uLY)=1.1 X107 1T T B R KFEMT
Y. v BB ERY, BRI OEBIIR LR 5Tz,
DI(uL?)=2.2 X 10°%s 1T 9~ D FE R A M EM TR, IWIRILIR O ¥
ORI AT v, NRESHML, y b FcfmLrz.
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Fig.13 Calculated result of porous slab of the sample P1 during drying
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Fig.14 Predicted binder saturation profiles in dried porous slab of the
sample P1
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TRHPIEBBI G 2 AT 2 L WO UER, 5 MET NV ORGEECH
WESHTRICK L C RS o 2 ENERMNIORENTZ

E 51T, TEERE A 10 fi5 & L7z DI(ul?)=1.1X10"%" OFBfE R &
HH D DI(pl?)<1.1X10% T ofE R L IE—% Lz, —F, IEHdR
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FOREIF/NENoT. "L VX —=THDILTT v 7 ADPLHK
Bl LT, AWFSETIE D=4X10"m?- st # =28, PVA Dk
BAREUTZ DFI 10 70 3X 10 m?-s1 T % (Okazaki et al., 1974) .
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Fig.15 Predicted binder saturation profiles in dried porous sphere of the
sample S1
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Fig.16 Simplified model for change of saturation profile of binder
solution and solidified binder in wet porous body with time
(Conduction model)
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AU H—IHim 5 2 % Egs.(12) —(14) 545 5.
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Ta = 303, 323, 343K OFRZREIOMEE L H» Sk ER (2
FRIE) 1T, Ta = 343K OFRA BB O T A H3EHER (5
) ICEER 2.0m-sT TV, REIOE R A FTE O RANCHIE
T 5L CHEEE MR A RO, £, MEBERK THROME
RELEDBIL, NEONAL X —DBEBEERET 5 Z & ThEl
R OENRA v H—RERDT., LM% Table 5 (27T,

Table 5 Experimental condition and result

*Ta *Ta2 *e *doolo ter
K] K] [ [m*-sol-m-void] [s]
343 343 0.57 0.42 35000
323 343 0.58 0.41 37000
303 343 0.53 0.50 81000

Vo =0.093m* m?® L=0.017m, g = 0.22 m*-sol-m*-void,
ds = 2460 kg-s-m™-s, d,, = 1000 kg-w-m>-w,
d, = 1270 kg-p-m™-p, v, =0.39 m*-p-m>-sol
* Imakoma et al.(2002c)
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Fig.20 Simplified model for change of saturation profile of binder
solution and solidified binder in slurry slab with time (Shrink
model)
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A F—PARETH Y, XTI ORGCENERERIE DL L &
HIZE LTS o F—BREDO N i 2R LT 2.

FEEHM (Aol= dow) TIE, KIERFDONA X — KRNI
L0 Case A D(AL) LUV Case B D(BL) & (B2)% & L T EQ.(16)7°
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Voa = (VooPsoio = B0) [ Soia (16)



Case A D(A2) (dho= haZl-dho) TH, TEIPD/ A 2 50—
TR THTH L CRESEE 2Bk T 5 & LT Eqan)n
BoNn5.

¢p(y) =1 (ycs <ys L) 17).
2TV [ I O IKHALE Th Y Eq.(18) TH X b b.

L 1-vy,

Case A D(A3) (1-gyo>do) TlE, TEHRE TONA U F—INT DB,
HLE SN TONAL U X =54 % 52 5 EQL9)B G5 5.

B () = Vo M= 80) (Y1 ¥e) " gy (Y<¥e) (19)

Z 2T, Van=(Vpa+Vpe)2 T % . Case B D(B3) (doi>dhor) CTIXFETH
BRI ST, BRI TONRA v Z—IE 6 Eq.(20)73%5F
Hhd.

B, (Y) = Voo (Y /L) g0 (y<L) (20)

MFERET V] LIFRRY, RETO NWHEET V) TIHMRER
& ZBE L T\ o TRFTR AR BRI ¢o=0 & 725729,
CaseA DR E Z bR\ ToNA 2 F —fafn B oA 0382 281k
T5HZ EiEARu.

ZORERIE, WMo, T Voo, , T L Vo, & ZALTARDZE
BRI 2 C, [FEARET V) TORPTRR oo (T X THNA &
— R B & BRI o 7> DA 2 —ARAHT DIEATHIHE E
TELHZERLTEY, WEEEOKRBEEIHHIIAETHS.
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Fig.21 Effect of initial binder concentration of binder solution on
calculated binder saturation profile in dried slab by the shrink
model
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Fig.22 Effect of initial binder concentration of binder solution on
calculated binder saturation profile near dried slab surface by
the shrink model

Table 6 Calculated results at each stage

[coo Tl |[3.85,90] [2.24,90] [1.60,90°] [[1.60,40] [1.60,80]
*doo [M>mP] | 2.16 2.18 2.19 2.18 2.18
*yo [m*-m®] | 0.0182 0.0084  0.0078 | 0.0016 0.0037
*go [m*-m?] | 00287 0.0213  0.0112 | 0.0247  0.0201

*dho [M>m3] | 151 1.44 1.32 0.82 1.27
Voa [M*>m?®] | 0.0261 0.0126  0.0128 | 0.0043  0.0064
L-yes [um] 81 33 24 0 1
* L-Yes [um] 70 60 50 0 unknown

Case A A A B A

L=55mm, d,=3920kg-s-m>s, d, = 1000 kg-w-m>w ,
dp = 1250 kg-p-m>-p , &= 0.54, v, =0.39 m*-p-m>-sol

*experimental value in Zhang et al.(1992) and Zhang et al.(1993)

FHE IO % Figure 24 123, T, =40C D & & 2BV C,
¢ =1 OB IBIEAITHK 10um TH Y, T.D EH & & HIThThIC
FRITIER L7, L LEDERIL Figure 22 £V H/hE )07z
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Fig.23 Effect of drying temperature on calculated binder saturation
profile in dried slab by the shrink model

12

a = 1.60, 40, cal.

k! 1L

5

- — 1.60, 60, cal

RO

T3 08 — 1,60, 80, cal:

_Col

g7 —1.60(b), 90, cal.

500y

® g

55 N

§ < 04 N

)

2

& o2 e ———
0

0.0054  0.00542 0.00544 0.00546 0.00548  0.0055

Distance from bottom y [m-mat]

Fig.24 Effect of drying temperature on calculated binder saturation
profile near dried slab surface by the shrink model
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Fig.25 Effect of initial binder concentration of binder solution on
calculated and experimental binder saturation profiles in dried

slab
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Fig.26 Effect of drying temperature on calculated and experimental
binder saturation profiles in dried slab
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TAERL T RO E, BIEHEOET Mt 5
moh FEREET V) 2F—U—FRE L THRELIEHLDTHD.
BT L, NA v F — R AT I B T 5 FEBR A BILER RO BIF 58
(Imakoma et al., 2002a: 2002b: 2002c: 2010b: 2011a: 2011b: 2011c:
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N, BIEICE-T HEAET V] 2 I o & Bl L72RER,
AR TN LIZE I, 2 HB—2DOFHA O CHEICHE
BEL T R Lz, ZENBARIFRE AR T HITE L%
Lpolz. S%IT T OBSEATI - T2 FENFFE O B 722 2 AL A 17
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Nomenclature

A =surface area of wet material [m2mat]
Cp = binder concentration of binder solution [kg-p-kgt-sol]
c, = specific heat capacity of base plate [V/(kg - K)]
cq = specific heat capacity of total dry solid [V/(kg - K)]
Cow = Specific heat capacity of water vapor [9/(kg - K)]
cw = specific heat capacity of water [J/(kg-vapor - K)]
D = diffusion coefficient of binder solution [m*sol-s]
D, = effective diffusion coefficient of binder solution [m*mat-s™]

dsoi = density of binder solution [kg-sol-m3-sol]

ds = density of particle solid [kg-s-m®-s]
d, = density of binder [kg-p-m™-p]
dy = density of water [kg-w- m=3-w]
h = heat transfer coefficient of surface gas layer W-m? s

Je = volumetric flux by viscous flow [m*-sol-m2-mat-s™]
Jop = volumetric binder flux by diffusion [m*-p-m2-mat-s™]
Jow = volumetric moisture flux by diffusion

[m®-w-m2mat-s7]

L = thickness of dried material [m-mat]
Lo = initial thickness of coated layer [m-mat]
P = proportional constant in Egs.(*) and (*) [-]
Ry = drying rate [kg-w- m?-mat- s
Ta = hot air temperature [K]
Tm = mean temperature of coating layer including base plate [K]
t  =drying time [s]
vp = volume fraction of binder in binder solution [m*-p-m=-sol]
Voe = minimum volume fraction of binder in immovable binder

solution [m3p-m3-sol]
Vem = Vvolume fraction of binder in binder solution at segregation

plane [m3p-m3-sol]
w, = mass of base plate [kg]
wy = total mass of dry solid [kg]

w,, = mass of water within coating layer

[kg-w]
[kg-w+ kg-mat]
[kg-p-kg-mat]
y = position of segregation plane from dried material bottom [m-mat]

Xm = moisture content
X, = binder content

Yes = position of segregation plane from dried material bottom at

shrinking ceased [m-mat]
a =PMMA concentration [m*-PMMA-m3-PVA ]
Ahow = evaporation heat of water at Tmo [3-kg™w]

& = porosity of dried material [m*-void- m™-mat]

4 = tortuosity factor [m%sol - m™2-mat]
# = segregated binder saturation

@0 = binder solution saturation

[m3-p-m3-void]
[m-sol- m=-void]
¢ = adsorbed binder saturation [m3-p-m3-void]
<subscript>

0 =initial

1 =surface-side at conductive drying

2 = bottom-side at conductive drying

cr = local critical

d =mean critical
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