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Fig. 1 Schematic diagram of pneumatic
conveying dryer— [
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Fig. 2 Schematic diagram of pneumatic

conveying dryer- ||
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Fig. 3 Schematic diagram of pneumatic

conveying dryer- I

4. AZ % H o

Sl A% i uhe} o] AAzES] AFAZ ol
S g7 Wi FuRe Wt 4% FPend
A%sE AAL 8L WA Hz, 9

ahatg st Mi12@ X6 2 19744 123

NAzEst AEH] FFLEA] FEE
Frugge A Az Fuee,
Fex 2 ARY FEFIAY BAL A
Fuyad i dAed 939 F7Lxd

_O‘plo]

Q
2=
o0 H
7

T AF
2¥9 =
R Eiad
dehf
1% AFetete A 459 Erext A
A ool uH Aq Aust 3+ Ao
FAEH F Aeldgoll g =ddgze
A 7HA 7 »l"'}
¥4 FUFE

_1_.
ru); N

rlr = AQ, mlo _‘2

AN 2 §FeEE ws

N ode

2,

- }7} A A% &g FAE T A=F
‘i ‘E‘ =& A3 Wl .
@) 9%9 ATLES
37 = .
A QA oz mele $ue RaA wyolh @
9 exdzte iy FEA=
period) ol 4 & oJ vz 2H-§7) &%} (falling-rate period)
dAEs d¥eErst AY 4ATHA. WA 434§
Tt LUt 2nkgE dage] Foske o)Al

iy
5 g
o b
g
oPJ

a2 2 F4FE 4

-7} (constant-rate

FHA e A28 AASEESA S
Se FAd JTE ANA G v B S
Stk 53 Ael¥A g A9e ddex oIt
AgolE A F% PEele

AMA HH e B ASE AdHnE B2 A%
A7 gt el & 9%9 dFLEF 2AA
2 e WAAAE PEe T AFARY W

g 25t Aol B o) AAT WA Fu
a7t AR o AAE AFA2e] Besi] 9
Fol FFIT B o)z 9FH AAZERY AT
LEAA Fo ok Hdl, FFLEA AiFz 4
g3e] ojm AAA o] W 47t demz aFHE

£x9 Fohe QA gev Heha o e
FUyHSE AAR o199 WA e AP, =
£ AAFE 2340 g 29 sl sl

Bk AFo)1kE HEetx oW AR L 4
siedd SazES 94 ddE LA E5
sho Fwield] FAYL AEL FA @k Aol W
A% Qoleh, o ANAFS] $Ade] AAZES
AFAZLL AR 994 H2s] dEolh o %
A ¥ae Foel Agele B AR 4L A
1 F7hehe] Molzielnt bag biltero] X 4& zajd
. AFAe) Here el ama e DIE R
o old HlAL =8 Aol ¥ F ek,

[



| . .
WACULING  PLME
1 -

Ao Hast XMe

CAPHLARY TUBING
SHOWN THUS

Azl dAgs TRl FAe] Qelrbiz A% | i‘ e |
nw gYqos: 9% % BAAIAFE AE o ¥ e D f
=] 32719 A= sk JE JAREe 9 M‘WOMW,Ng B4 SoKET
LR | |
Ql
}.

o

E¥E, A S 9 o2l sA |
HCL ‘
A%

—
i

o

i

L\&Qﬂf

Y

| S KATER BATH
i

B4 CONE

A Aelol AT g AR 3
SAMPLE

AAE o % 1 et 2o AR -f%; oF & HoLoeR

%

MERCURY
MAKOMETER "B

Fig. 4 Vapour pressure apparatus

£z,
(2) 459 gL, A2 TG wE) 9 A iz
(3) NA2FY Az Y FEd g 4/ gy Clausius-Clapeyron 2] of] ¢dtm 2] ¢l:} Aqg e
] A R A o b A R 5
)
- dp* A .
&) = ‘ETWLV““TI/"*J a:
o] o] lzAzBAM = ) . .
5 in- Iff« =0 ,(_&1‘; <~‘1.__) @
(11’ PETR T T /
2) 27 FETE T LR
3 £B.g ek In P 1/T%) A8 28w 4dez dede Fig
2/ i H o
(l' QJE.H~7 5% o]r‘:‘ 7'7] 'oﬂ Hfﬂ.’ @‘#’5’%‘.’13 ;H]L,L'o] ‘?‘7]
+4) Sl 3 x o s
(5) Au % dx A ¥ AFA7} et
b H G HAQ Aol DA Ao Ry
{ B =) .
EHgelo) urgel whe} Az} APH AAo) A
0 eI =R L) B2 B R e - b
(‘J ’ S O{ [l A 7&1:}-'
® <« BdAddAs
& E T 20t b0 a9 210°C)
R e s —r o 00 T T
A getd dF9 FFEES AFETLEEL
G o 1030°C = R Aol FRex o, 200
. <
AAEAE Zlestr] Ao wA dAE W A 2
A SASE AR S kgt vt &

6. +EEUF DHBO 57IY S

20

Fig.4sh 2& SA4AE 45D A2 (ample
holder)e] 438 AgE: 9

VAROUR PRESSURE (mm H:
5 &

d
(Balancing manometer) & .2}o] ofo] A~ A ¢rE &

(o] 2ol FAAA F AFE lmmig o3}z A rat»

TAS W} oo A2 99 aA(cock)E T 28

WA (m%)oﬂ F FReEst ARerst 29

<) 5 25 A Fol AA 3 Ardge, AR Fig. 5 Vapour pressure of on inorganic metarial

wel qr#o] F&etd AFEQd] TAF F9AA A
4 AAE FPAZG, oW H(F FFHH  wHA AdASE ARG FlAdels AAre 4
ox & AEEn, e AYE FETF) GE AF Age] A7

T

HWAHAK KONGHAK Vol. 12, No.6, December 31974



356

7. € 3 SAMEH 2 &

[ reareo Ak ! i ]

Fig.6 & 4944 AFAzgAolt, 27 A% | B ’ rﬁ’w”’w
29 271 9 8%, 934 S 4 2= Aud 3 “%Fé‘z’%
FELEE AUAH AFREE 4R ol A | L ’
F —wb 4 9 2AARATE 245 RAolAul, ‘ W ;

- 8<m
#9249 F2d Az2A% QAR Aol GABE A ke
FUAQ Fug DL AA A FuE o - | .
= 2% dob FE Ao vlaAg 29 Aol ) oo ruee | ¢

Table. 1 o9 F719e] A& 4245 A@ 7} ;
Aol e, i w i

— WET AND DRY H
(KA) 3 (RA)E % B4 @] 98 A4ken voRONETER w ;
oelAd AN AL F& A, L _@om ] |
ham 20 ® l . |
AT 1w 0; i L O !
017}/‘1 4& EXIT ‘l — ‘4"
2Q=Q,+Qc+@s=(Cs+Cor M) (T:—T) ruemocoumes T
J‘/IzszQCz MerQCx 1 /
171008, T 100—S,; @, BUTTERFLY  WALVE 1 ENT
RAu=L—M: @ .
AE 1O Fig. 6 Laboratory model of a pneumatic dryer

Table. 1

Initial moisture

Final moisture

Mean moisture

Mass transfered
Initial solid temp.
“inal solid temp.
Inlet air temp.

Exit air temp

Log mean temp. diff.
Sensible heat to dry solid
Sensible heat to residual water
Latent heat of evaporation

Total heat transfered

Water vap. pressure over solid at T’
Water vap. pressure over solid at 77/

Partial pressure of water vap. in the air

Log mean v.p. driving force
Heat transfer coefficient
Mass transfer coefficient

Re51dence tlme =(). Ssec

Drymg tests on an inorgonic salt in loborator) model pneumatic conveying dryer®

Symbol Umt Run 1 2 Remarks
M, wt % 3.36 2.40
M, wt 9% 2.53 1.92
2.94 2.16
g/kg 8.3 4.8
T, °C 23 24
T °C 34 3¢
T, °C 73 73
Y °C 68 68
AT °C 41 41
keal/kg 4.3 3.9
kecal/kg 0.32 0.22
kcal/kg 4.73  2.74
keal/kg 9.40 6.86
mmHg 12 15.8 Experimental result
refer to the previous
section
mmlig 27 27 "
mmlg 3.75 3.75 Assumed that air is
supplied sufficently
AP mmklg 15. 8 17. 3
(hA,) kcal/kg-sec-°C 0. 46 0.33 Eq-®
(KA,) kg/kg-sec- 1.05 0.55 Eq-@
mmHg >< 10"" X107

Specific heat of dry solid==0. 39 kcal/kg-°C

Operating pressure=760 mmHg

Latent heat of evaporation of water==570 kcal/kg

stat3et HMi12@ Xl 6% 19748 123
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Nomenclature

A, ; Surface area per unit mass of solid, m*/kg

a, ; Surface area of one particle, m?

Cp 3 Drag coefficient

C, ; Specific heat of drying gas in dry state, kecal/kg-
°C

C. ; Specific heat of dry solid, kcal/kg-°C

Cy ; Specific heat of water vapor, kcal/kg-°C

C.. ; Specific heat of liquid water, kcal/kg-°C

359

D ; Inside diameter of drying tube, m

d ; Diameter of a spherical particle, m

G ; Drying gas mass flow, kg/sec.

g 7 Acceleratiodn due to gravity (=9.8), m/sec®.

H ; Absolute humidity, mass water/dry air, kg/kg

I ; Heat transfer coefficient, kcal/m?-sec-°C

K ; Mass transfer coefficient, kg/m?®-sec-mmHg

m ; Mass of one particle, kg

M ; Moisture content, mass water/dry solid, kg/kg

M,, M, ; Moisture content, inlet and exit, kg/kg

M, ; Moisture content, mean, kg/kg

P, ; Pastial pressure of water vapor in drying gas.
mmlHg

P 5 Total pressure of system, mmHg

P* ; Vapor pressure of moisture solid, mmHg

4P, ; Log mean particle pressure driving force, mmlig

() ; Total heat transfered per kg dry solid, kcal/kg.

€)c ; Heat of crystallization of new solid formed per
kg of dry solid, keal/kg

Qc1, Qc; ; Heat of crystallization of new
at solubilities &, S, keal/kg

(), : Sensibe heat gained by wet solid per unit mass
dry solid, kecal/kg

Q; ; Heat to evaporate water per unit mass of dry
solid, kecal/kg

R ; Ideal gas constant, keal/kg:°K

solid formed

Sy, 82 5 Solubilities at temperatues, 77, 7°,/. kg/m®

T ; Temperature of drying gas, °C

1" ; Temperature of solid, °C

T* ; Temperature of system, °K

A7, : Log mean temperature difference, °C

V : Velocity of drying gas, m/sec

Vy 3 Velocity of particle, m/sec

V, s Terminal velocity of particle, m/sec

W ; Weight of dry sclid to dryer per unit time, kg/
sec

¢ ; Residence time in drying tube, sec

0 ; Drying time derived from heat transfer, sec

Om 3 Drying time derived from mass transfer, sec

Zv + Latent heat of evaporation at stated temperature,
keal /kg

7. ; Heat of crystallization, kcal/kg

g 5 Density of gas, kg/m?

p; > Density of solid, kg/m®
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