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Abstract

The purpose of this paper is to design dehumidifier for drying at ordinary
temperatures.

The adsorption characteristics of thin silica-gel layer were measured and
analyzed as follows :

(1)The adsorption process of silica-gel was in the first falling rate period.
(2)The relation between equilibrium moisture content and the relative humidity
was expressed well by the formula of Chen-Clayton obtained by the method
of least squares. (3)The latent heat of vaporization of water in silica-gel was
calculated precisely from the Clausius-Clapeyron’s equation. (4The relation
between the equilibrium moisture content and the absolute humidity in the
same temperatures could be adequately approximated by linear formula.

From the results of above (1) to (4), unsteady state equations for heat and
mass transfer in silica-gel particles and air were formulated. Using these

, equations the simulation of temper-~
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particles, for the adsorption process was performed. The feasibility of the
silica-gel dehumidifier for cereal grain dryer at ordinary temperatures was

confirmed by the simulation.

(Keywods] dehumidifier, dryer, silica-gel, adsorption, cereal grain

I #

BRLSEOSETHD ERCE VUL, BEL
BRI OWIBERIIR L = L ORI WEE I
D—DTH%. BIEDHFCTH W ULBEYEE
DEHD, EEEIDB~OEEITHLI TE
D, FREMTCHLTh, BRROFE~DTA S
EfARDOIT%, L2 CHEORITIL,
¥y B S AORBIERAEFIR LHRBRREE
BB ORI Y BE LT, 20t ko
th, v ) AFANERORBIEEENT L. 2
fo, FEORHGMECKTE YY) 2 ALETEBD
TREELTHEL, ToFREL LTI AL
AV ERBEBRBEEERE 0RO T
FBERIT» T,

il

o A%xF&E

1. &KEANER

Y P DRI O\ T BB E A e
Wie®d, SEOWBECIIEMD vy — VR,
10 & -140°C-24H[i-0. 0175kg/kg’ Pz L b
MEEEYRAEL, aAKREZEHLLY, o)
FBEL, YIAFA08 R Yy —VICER L,
HOPCIRRRE L - ERENCE 2 ¢ c AR 24 85

RIBEIR L7cth, FoORMECEENE GIEE(ER

FHEFT LABOWARE) WCHAIL, v+ —U
DEXY L CEEXWET 2 HETHS, COFE
BRI BT B K BIEREY B L b DC
H5o

2. EE#H

WECHER LY d X1, HRoLD (6
MESH Pk XHFE BEREIK) 26H L .
PR O EKEE —EB o fot, HENE
BAEATHEZOFEC I VHREL, F525F, 7
BIRCHEHALTREL, WHIEAES 0%, d.b.
RO L 5EE Lz,

3. ERBRERBROEREE

B 1 B EE RO RE OHER Y R, £

¥Iyain—

MM ARLT

i
Fig. 1 Schematic diagram of experimental apparatus

— R e T Il TERLLEEBOER 2, 7=
7 E—-20EEHDOHERITAL AL TD
B L hfToire Efz, BBEOTH 60cm o
MBI JIS #5% (J1S B8330-1981) 123k = < #&
HiEF BFEIOmm—10mmaE 230mm) #FL
W2z iz XV REBH ~DREDEH LR
oice MBEKOBEREZ, s-F7yr 72X
DERSRIERO—BEBEH ME B (=2
EV-800) wioMBLIER L BEEEA &
XD Totce COMEIZOWTIIR H & @ L
BPx2R I, F, RBHETICRE -
B 7= —7 (VAISALA HMP115Y) %7245
M & FATREY MV, 6 fTa RS X D IRIB
MET ORABE, REXZEH L. HABED
REILCORRYERL, <A 72HETAE &
LI TTotce RICBEOTHECHAL X, ©—
FELI->TEBEDEGRE - £y P L, Mini7
(CHINO PT-100Q) THI L. %7, RBEH
ET, Mini7 0tv+—on 2 & e C-CEEX
GRERE0. 3mm) % b 1, ZEOBE %6
RS X v ES L. BB, EX
dmm, WERR0mm, &2 50mm oy =
—VEDM A1 T O—FoOECZE T RBEES L
TeBBEHEE L.

4. REFH*E

1 BB AR, #2008 o3kx B G,

SHEFEBZT o LeEBRE(EoE X15mm)
COLTRBHCEE, £10 X5 LBBE&MED
b LIEE 1000001/ h) CRB B, FEE—



HE -Ex-BR: YV 25V ERORRBELEEEDY i av—2a v

43

#1 BRZERAME
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Table 2 Values of adsorping characteristics of
silica-gel
B E HARE | RBEEEH 3F£*EI‘§2’.‘7J<¥A
[§9)] (%) Q/ho %,
4 | o.886467 17.58
50 | 070208 | 2263
20 60 | o613746 | 2002
70 0.551938 35.00
80 0. 595654 37.72
40 | v | 1847
50 | o708 | 1847
30 60 0.820559 |  27.52
70 0. 707689 32.87
80 | 0.777545 38.69
30 ; 1. 65022 12.16
" 40 } 1.60386 17.39
50 | 1.24052 19.88
60 | 154746 27.34
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Ta : Temperature of air
Ms : Equilibrium moisture content |
h : Relative humidity
11,81, f2, 82 : Constant h
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vV =

M : 47k#®E (Moisture content, %,d.h.)

Mo : W4k (Initial moisture content,
%, d.b.)

M. : F#54k= (Equilibrium moisture con-
tent, %, d. b.)

Mein : ARZEKEHIET 2 FEE KR (Equili-
brium moisture content corresponding
inlet air, %5,d.b.)

t :BEE (Time, h)

K REEEEH (Adsorption rate, 1/h)

h fERHEREE (Relative humidity, decimal)

T. : #xHAE (Absolute temperature, K)

M. : ¥4 7k3%R (Equilibrium moisture con-
tent, d.b. decimal)

f1, T2, g1, 82
: RAB A0 FE (Coefficient in eq. (4)
and eq. @2)
P. : faFZERJE (Saturated vapor pressure
kPa)

Pot : ¥V W ¥ AHKDGDOKIESR S E (Vapor
pressure in silica-gel, kPa)

Vs RETEET2KEKOLER (Specific
volume of vapor at T, m¥kg)

V, BETEBTIRILKDEER (Specific
volume of liquid water at T, m3/kg)

Qo @ vV AF AWK D EFEE S (Latent

heat of moisture vaporization in silica-
gel, kJ/kg)

q @ EKDFEEE (Heat of adsorbed

water, kJ/kg)

DBEEEE (Mass velocity, kg/m?2+h)

: BE (Velocity, m/h)

D HERREEE (Absolute humidity, kg/kg™)

: E % (Thickness, m)

i = vz E— (Enthalpy, kJ/kg)

D ApZeg R E (Inlet air temperature,

KD

T, v ) HHARFOREE (Temperature of
silica-gel particle, K)

Cpa B xZ2E D (Specific heat of dry
air, kJ/kg-KD

Cos : >V # & A D M # (Specific heat of
Silica-gel, kJ/kg-K)

Cow : KIEZG D HEL (Specific heat of wet air,
kJ/kg-K)

h, YAy LrBOBEEE (Heat transfer
coefficient of silica-gel layer, kJ/min

SR

3o

-m*-K)

Greek

. EHFOHER (Specific weight of air,
kg/m®)

0s VU HFADLINTFOEE (Bulk density
of silica-gel, kg/m®

¢ . BWEE (Relative humidity, %)

o Y UHAFARKG O EFEE B (Latent
heat of moisture vaporization in silica-
gel, kJ/kg)

2 £ x #
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