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PREFACE

This book, DRYING '80, Volume 2, consists of selected papers presented at
the Second International Symposium on Drying held at McGill University, Montreal,
Canada, July 6-9, 1980. My prime objectives in founding the biennial Symposia
in Drying were to provide a truly international forum for exchange of ideas,
and to foster university-industry interaction in the interdisciplinary field
of drying of solids. The first Symposium held in August 1978 and now the second
one did meet these objectives as a result of the strong support and encouragement
of both industry and academia. Encouraged by these successes it has been
decided tentatively to continue this biennial symposium series through the 80's,
preferably alternating the sites between North America and Europe with an
occasional meeting held in some other geographic location.

I wish to thank the authors for their time and effort in the preparation of
their manuscripts. With a few exceptions the manuscripts appear in this volume
essentially in the form originally prepared by the authors.

I wish to acknowledge with thanks the editorial assistance provided by
Mr. Anil S. Menon and Mr. Rahul Gupta. I would like to record my deep appreciation
of the assistance provided by Purnima Mujumdar and Karen Brown in the preparation
of this Proceedings volume. Thanks are also due to Professor R. Toei,
Dr. H. Hayashi, Professor W.J.M. Douglas, members of the Advisory Panel for the
Symposium and the session cochairmen for their contributions, both direct and
indirect, to the success of DRYING '80. Finally, I am indebted to Mr. William
Begell, Hemisphere Publishing Corporation, New York, for accomplishing the
publication of this book and its companion volume (DRYING '80, Vol. 1) in a
remarkably short period of time.

A. S. Mujumdar

Editor

Department of Chemical Engineering
McGill University
Montreal, Quebec, Canada
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AN APPROXIMATE METHOD FOR DETERMINATION OF THE SUBLIMATION LIMIT

IN SIMPLE GEOMETRICAL POROUS BODIES

S.

Y.Y

C.L.

i
Lin

2

. Lin.

Wanga

1. Concordia University, Montreal, Que., H3G 1M8
2. Concordia University, Montreal, Que., H 3G 1M8
3. University of Regina, Regina, Sask., S4S OA2

ABSTRACT

Sublimation of frozen moisture in porous bodies

having a plane plate, a cylindrical or a spherical
form, is investigated. Initially the porous body

is at a uniform sublimation temperature. The in-

vestigation is concentrated on the temperature and

moisture distributions in the vapour region. The

quasi-steady-state approximation is used to deter-

mine the temperature and moisture distributions as

well as the location of the moving sublimation

front. By making use of a position coordinate

transformation, the temperature distribution, as

well as the moisture distribution, is expressed in

a unique form for the three different geometrical

bodies. At the moving sublimation front, there is
a discontinuity of the moisture content. The upper

limit of the sublimation process is determined.

NOMENCLATURE

a = thermal dissusivity

am = mbisture,dissusivity
h = heat transfer coefficient

k = thermal conductivi ty

L-= latent heat of sublimation

Lu = Luikov number defined by equation (31)

n = characteFistic number, defined in Eqs. (1),(2)

Pn = Posnov number defined by equation (32)

R = dimensionless position coordinate defined

by equation (27)

s = position of sublimation front

S = transformed position of sublimation front

defined by equation (12)

t = time

T = temperature

Tv = sublimation temperature

T = temperature of hot fluid

u = moisture content (kg of moisture/kg of dry
porous medium)

u = moisture content in frozen region

us = moisture content at the surface x=x0

U = dimensionless moisture content defined

by equation (35)

x = position coordinate

x = position through which heat is supplied
y = trans formed position coordinate defined

by equation (11)

Z = dimensionless position of sublimation front

defined by equation (28)

Z = dimensionless surface position defined by
equation (4D

6 = thermal gradient coefficient

0 = dimensionless temperature defined by

equation (26)

v = dimensionless latent heat of sublimation

defined by equation (33)

p = density of dry porous medium
P

T = dimensionless time defined by equation (37)

INTRODUCTION

Sublimation of frozen moisture in a porous medium
has wide applications, such as separation pro-

cesses, food technology, etc. An increase in the
temperature above the sublimation point of mois-

ture builds a moving sublimation front in a por-
ous medium. The location of the moving front is

unknown and has to be determined as a part of the

solution. The coupled heat and mass transfer
problems with moving phase front are nonlinear
and solutions involve considerable mathematical

difficulties. Exact solutions of such problems
are limited to only a few idealized situations
[1,2,3,4].

The sublimation problem considered in [4] is
limited for the case that the coupled heat and

mass transfer take place in a porous half-space
with its heating surface maintaining at a con-
stant temperature. In the present study, sub-

limation processes taking place in porous bodies

having a plane plate, a cylindrical or a spherical
form, are considered, and a more general boundary
condition with convective heat transfer is used.
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A THEORETICAL MODEL

FOR SOLAR-DEHUMIDIFICATION DRYING OF WOOD

W. A. Helmerl P. Y. S. Chen2

H. N. Rosen2 S. W. Wang 1

'Dept. of Thermal & Env. Eng., South. Ill. Univ., Carbondale, Ill.
North Cent. For. Exp. Stn., USDA For. Serv., Carbondale, Ill.

ABSTRACT U = Overall heat transfer coefficient,
W/m2-C

Solar energy collection and dehumidifica-
tion with heat pumps are two techniques U = Internal energy, J

currently used by the lumber industry to
reduce the energy costs of drying wood. w = Mass flow rate, Kg/hr
A computer simulation model has been de-
veloped to predict the performance of a X = Wood moisture content, %

combined solar-dehumidification wood dry-
ing system. When input data (solar col- Y = Humidity ratio, Kg vapor/Kg dry air
lector, drying chamber, wood, and dehumid-
ifier characteristics) and ambient weather n = Efficiency, %
conditions (dry bulb temperature, wet bulb
temperature, and solar radiation) are X = Latent heat of vaporization, J/Kg
known, the model will predict the wood
moisture content, air temperature and hu- T = Time, hr

midity, and energy consumption at any time
during the drying process. The computer Subscripts

simulation model accurately predicted the
kiln dry bulb temperature, kiln relative a = Dry air

humidity, and wood moisture content for
the operation of an existing solar wood am = Ambient

dryer. For a hypothetical 60 m 3 wood dry
kiln, the model predicted that the solar- cd = Condenser

dehumidification system could dry wood at
a rate equal to or faster than a conven- cm = Compressor motor

tional dry kiln with only one-third of
the energy consumption. cp = Compressor

db = Dry bulb

NOMENCLATURE

A = Surface area, mz

B = Wood-water bond energy, J/Kg-K

C = Specific heat at constant volume,
J/Kg-K

e = Evaporator

f = Fan

fm = Fan motor

i = Inlet

k = Kiln

E = Electrical energy, Kwh
m = Air-water vapor mixture in kiln

H = Enthalpy, J/Kg
0 = Oven dry

I = Solar insolation rate, W/m2
s = Saturation conditions at Tdb

m = Mass, Kg
sc = Solar collector

q = Heat transfer, J
v = Water vapor

R = Wood drying resistance, hr/Kg-dry air
vt = Vent moist air

T = Temperature, C

21
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for the variables Bi and F the solu-
hmZ oz'

tion of which is given in Figure 6.

F

N

(25)

26)

while the values of 6k represent the solu-
tions of the transcendent equation:

6 = ctg 6 Bi (27)
k k hm

Furthermore,

TO - TZa (28)Za - T - T
b Za

In the Fourier number, the term

Atu = tut - to
(29)

is the time interval,required for the re-
duction of moisture content

82=X -2 (30)
0

in case of the upper approximation. For the
reduction of moisture content AX, the value
Z=E which can be calculated from Eq. (20)
must be substituted into the above mention-

ed equations.

From certain Fourier numbers on, the upper
approximation can be achieved rather well,

applying the values obtained for Q = 1,byZ

1,0

0

Ge

0

0.0012 5001 2 50,1 2 5 10 2 510
Bi

igure 6

OW

1 7 sahv(i + 1-9 -
G I

Bi 1+
hmZ X X RT RT

II Z II G

LaG  1- BiD + U 6eff Mw -

K 8t
II U

Fo
Z 2

(L - Z)

Eq. (23), as was shown in Figure 6.

The lower approximation can be calculated
according to Eqs (23) to (28), although
Z=0 must be substituted. The term

ati = tzE - to (31)

being the time interval required for the
reduction of moisture content AX, consider-

ed equal to the upper approximation, must
be substituted for the Fourier number in-

1

to Eq. (26).

In case of both, upper and lower approxi-
mation, the values which have to be sub-
stituted for the Fourier number, must be

determined by aid of trial and error so

that At figuring at the left hand side of
the balance corresponding to Eq. ( 21) should
be equal to the difference of the integral
limits which appear in the third term at

the right hand side.

The determination of the relationship bet-
ween temperature T at the evaporation

E

front and partial pressure pvE of moisture
vapor can be regarded as the most difficlit
problem o f the solution. The sudden change
of moisture content at the evaporation
front also means that there the relative

moisture content of equilibrium consider-
ed according to the isotherm of sorption,
will change suddenly, too. Some kind of
average value can be obtained for it from

pVg at the evaporation front.

For the examined model

Pvt 9 0.55
m E = pva

has been obtained from measurement re-

sults in the linear range of the front.

Thus, in our calculations the values for
s and T have been obtained by linear app-

b

roximation of the curve of degree of sa-
turation; i.e.:

9 = 0.55 = const

Comparison of Measured and Calculated
Results

The studied model has been a plate of
gypsum-pearlite of 80 to 20% per volume,
as already mentioned above, its size
being 0.1 x 0.1 x 0.03 m.

The plate was dried in a drying channel,
by means of warm air, while its weight
and temperature distribution according to
thickness has been measured as a function

of time.
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From Figures 7 and 8 it can be seen, that FIGURES

the calculation methods agree'well with

the measurement results. Figure 1 Evaporation Front vs. Time and

Temperature

If we wish to know temperature distribu-

tion, too, it is worth to apply the nume- Figure 2 Relation between Moisture Con-

rical solution obtained by aid of computer, tent and Location of Front

while the application of the lower and
upper approximations is advisable if only Figure 3 Model of Moisture Content

the determination of the time requirement Distribution

of drying is desired. A satisfactory app-

roximation /see Fig.8/ can be achieved Figure 4 Drying Velocity of Examined

rather quickly, if the curve of the lower Model

or the upper approximation obtained for

Q=l, is accepted as result. Figure 5 Denotations of Examined Model

Figure 6 Q vs. Biot Number and Fourier

Number
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PHENOMENOLOGICAL. COEFFICIENTS FOR HEAT AND

MASS TRANSFER EQUATIONS IN WET POROUS MEDIA

1 2
M.A. Roques and A.R.H. Cornish

1. Institut National Polytechnique de Lorraine, Nancy, France
2. Imperial College of Science and Technology, London, England

ABSTRACT

The transport equations generally used for studying the drying of moist solids
under isobaric conditions are derived from general conservation equations and from
specific constitutive equations. Whatever format is used to express the constitutive
equations: classical or non-equilibrium thermodynamics, the eValuation of the
phenomenological co-efficients remains the key-point for any simulation or
modelisation.

This paper compares the expressions for those coefficients as found by the
authors ( 1) with those existing in the literature. The use of thermodynamics of
irreversible processes, leads to an acceptance of the presence of a new reciprocal
effect in the heat flux equation. It.is shown that the existence of this effect

is linked to the variation of water chemical potential with temperature and that
the effect remains small under normal circumstances for wetted beds of sand.

NOMENCLATURE T :temperature

Roman Letters u : moisture content per unit mass
of dry body.

D : diffusion coefficient of

D

D

j

L0

LT

L'

,D

,D

jv

V0

VT

water vapour in air. x :driving force

:coefficients for moisture- Greek Letters

induced liquid and vapour

flow g :gas phase volumetric content

:coefficients for temperature- 0 :liquid water volumetric content
induced liquid and vapour

flow X :equivalent thermal conductivity
eg

:mass fluxes of liquid and A :enthalpy change for vaporization
vapour of pure water.

j :heat flux. u :chemical potential per unit mass
q

k :relative permeability of v :kinematic viscosity of liquid
liquid water in pores water.

L..
1J

:Onsager coefficients PL'PV'Ps :density of liquid water,

water vapour and solid

P :total pressure
a :surface tension

P
a

,PV :partial pressure of air and

water vapour.  :tortuosity factor for diffusion
of gases in porous media.

P
S

:saturation pressure of liquid

water * :capillary potential

r :radius of pore V :nabla

R :gas constant for water 8H :enthalpy change for. desorption
V
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stage one obtains:

tlt = __ (1 - *2) (8)
0

For the drying model with complete zone

of moisture migration the moisture distri-

bution within the migration zone is obtai-

ned from equation (6) for 10 = 0:

_L =l- KA 82 (9)
x 2

0

In case of the model with complete zone

of moisture migration the current and the

overall drying times are obtained by using

the equations (7) and (8) for 80 =0:

tl 1 - 82
2 (107

0

t
lt -1 (11)

1= 2
0

The stage of shifting the moisture

migration zone

At the end of the first stage the moi-

sture at the material surface equals the

equilibrium moisture and the evaporation

surface shifts within the layer.Three zo-

nes occurs within the material:the exter-

nal dry zone,the internal zone of moisture

migration and the zone of initial moisture

at the layer basis.In this stage the re-

sistance to the vapour diffusion through

the dry zone adds to the resistance of the

external boundary layer,which results in

drying rate decreasing.

The drying rate in the second stage can be

be determined starting from the equation

of vapour diffusion through the dry zone:

84: - A dp (12)
RT dl

The partial pressure gradient of moistu-

re vapours is obtained starting from the

distribution equation of the vapour par-

tial pressure through the dry zone:

_21 = A 3 2P .(13)
at 312
By assuming quasi-stationary conditions

and a constant diffusion coefficient of

the vapours through the dry zone the

equation (13) may be integrated by means

of the boundary conditions written for

the interface between the dry and migra-

tion zones:

Ov dl = CP - Pa) at 1=S
(14)

P = Pv at 1=1
U

By integrating the equation (13) by means

of the boundary conditions (14) the va-

pour partial pressure distribution

through the dry zone is obtained:

13(Pv - P.)
P=P'

V - 4+9(S - lu)
a (1 - lu) (15)

By introducing the expression for the

presure gradient,resulting from equation

(15),in equation (12) one obtains:

1
(16)

c 1+KSh(1 - tu)

where KSh is a dimensionless number,
named Sherwood comparator since it com-

pares that resistances to the vapour

diffusion through the external boundary

layer and through the material dry zone.

From the equations (2),(3) and (16)

one obtains:

c (17)
dl 1+KSh(1 - 1/S) 4 (lu-10)

If the coefficient of moisture migration

in liquid state is assumed constant the

equation (17) can be integrated by means

of the following boundary conditions:

X=X at 1=1
e U (18)

X=X at 1=1
0 0

By integrating the equation (17) the

moisture distribution within the migration

is obtained:
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x -x F K,(8 - au) 18 - 80
=41 + U (19)

Xo - xe l 2[1+KS]:1(1-Bu)] JAu- 80
where K& =

4 (xo - xe)9
The drying time in the second stage is

obtained by integrating the equation (3),

using equations (16) and (19):

t

0

1+ KSh(1 - 8u)(8 -8) (20)
U O

The overal drying time in the second

stage results from. the equation (20) for

110 = O:

t2t 1 1 &2 1+KSh(1 - 8u) 8
=2 - 4-- u + U

t
0 K& (21)

In case of model without moisture mi-

gration for the current drying time,the

following relation was obtained:

r K

-- = (1- flu) Ll + ..11 (1 - 8u) (22)
0

The overall drying time is obtained from

equation(22) for 8u = 0:

tt KSh (23)
I- = 1+ 2

The stage of disappearance of the moisture

migration zone

In this stage the drying rate continues

to decrease due to the fact that resistance

to vapour diffusion through dry zone in-

creases continously,becoming the rate

determining step.There are two zones in

the material:the external dry zone and the

internal zone of moisture migration.The

distribution of vapour partial pressure

within the dry zone is given by the equa-

tion (15).The drying rate is calculated

by means of the equation (16).The moi-

sture distribution within the migration

zone is given by the equation (3) in

which the following equation may be sub-

stituted for the moisture variation in

time:

3X c (24)

- @t = flu
Combining the equations (3) and (4) one

obtains:

d 8C

d12 = - 4luf
(25)

The equation (25) can be integrated by

assuming a constant coefficient of moi-

sture migration,using the following

boundary conditions:

X=X at 1=1
e U (26)

dx
11-=0 at 1=0

By integration, the moisture distribution

within the migration zone is obtained:

x-x K f 82 - 82 -1
e u (27)

Xo- xe 2*u -1+KSh(1 - 8u).

The equation (27) is also valid for

the model with complete zone of moisture

migration,in the second stage,that of

migration zone disappearance.

The drying time in the third stage of

the general model is obtained by integra-

ting the equation (24).In dimensionless

form it results:

t

a - 1(1 *21+ 41 8:+
1+KSh(1-3u)8u

to- 2 - ' Km
(28)

For the overall time this relation

becomes:

Ttlt =21+ +1+ KS#(1-flu)*fu (29)O

The drying might be considered finished

when the moisture at the layer basis

equals the equilibrium moisture.
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THE THERMOKINETICS OF THE MOISTURE

TRANSPORT IN SOLIDS DURING DRYING

J.Valchdfova

J.Valchdr

National Research Institute for

Machine Design, Prague, SSR

ABSTRACT

The paper presents the analysis of the si-
multaneous heat and moisture transport in
solid disperse systems with bound moisture.
Using the methods of the thermodynamics of
irreversible processes, the choice of con-
jugated thermodynamic fluxes and forces
describing this process and of the system
of differential equations determining the
non-stationary temperature and moisture
fields have been taken. Further, this sys-
tem of equations is simplified for certain
simpligying assumptions and the algorithm
of the numerical solution applying the fi-
nite element method is described.

The concluding part of the paper suggests
the possibility of applying the program to
mathematical modelling of the hygrothermi-
cal parameter effects upon the temperature
and moisture fields in dried solids.

NOMENCLATURE

The following tabulation lists all symbols
used in the text except those employed
occasionally and specifically defined in
the text.

c = heat capacity, J/kg K

c = isothermal mass capacity, kg/kg M
U 2

jk = moisture-transfer flux, kg/m s
2

jQ = heat-transfer flux, W/m
1 = characteristic dimension, m

r = specific heat of evaporation of the
liquid phase of moisture, J/kg

. O

t = temperature /Celsius scale/, C

u = moisture content /dry basis/ of
solid, kg/kg

x = Carthesian coordinate, m

y = Carthesian coordinate, m

z - Carthesian coordinate, m

L = phenomenological transport
coefficient

M = mass, kg

T = temperature /Kelvin scale/, K

3

V = volume, m

aQ = heat transfer coefficient, W/m2
2o

aw = mass transfer coefficient, kg/m s M

= direction cosine

P = boundary

8 = effective moisture thermodiffusivity,

M/K

E = phase change parameter after Luikov

0 = mass transfer potential or 8egrees
of moistness after Luikoy, M

Q = thermal conductivity, W/mK
A.w = effecive moisture diffusivity,

kg/ms M

M = chemical potential, J/kg
3

Q = density, kg/m
= time, s

(142 = rate of local production of vapour

phase of moisture due to phase chan-

ge from th9 liquid phase of moistu-
re, kg/m s

Subscripts

B = boundary conditions
I = initial conditions

Q = heat

W = moisture in general

0 = solid skeleton

1 = liquid phase of moisture

2 = vapour phase of moisture

3 = inert gas

INTRODUCTION

From the point of view of inquiring into
the drying process, the processes that
occur within the dried material during
the drying are of the most principal
significance, since they are affected by
the moisture-solid relationships. The
study of these processes can be based on
physical chemistry which, using physical
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CHARACTERISING MOISTURE BOND IN MATERIALS WITH RESPECT TO DRYING USING THE

STATE FUNCTION DIAGRAM
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ABSTRACT

Moisture bond in materials can be ther-

modynamically expressed by state functi-

ons - specific enthalpy, specific entropy

and potential of bound moisture. In the

suggested diagram, the values of the

bound moisture state functions determined

experimentally in various moisture con-

tent under constant temperature and pres-

sure form a curve characteristic for gi-

ven material. Direct comparison with the

theoretically significant values of the

bound moisture state functions in the

diagram permits objective valuation of
the character of moisture bond in the ma-

terial.

NOMENCLATURE

G = Gibbs function, J

H = enthalpy, J

h = specific enthalpy, J/kg

m = mass, kg

p = pressure, Pa

S = entropy, J/K

s = specific entropy, J/kg K

T = temperature, K

u = moisture content, kg/kg

p = potential of moisture, J/kg

Subscripts

j = component j

w = moisture

wo= pure moisture in liquid phase

Superscripts

MR = real mixing

THERMODYNAMICS OF MOIST MATERIAL

Moist materials represents heterogeneous

multicomponent mixture. In drying theo-

ria there are only two components to

distinguish :

dry matter and moisture /1/. The state

of moist material is determined by its

composition, by mutual bond of the com-

ponents and by external conditions

/temperature, pressure/ or rather by

state functions of the mixture and its

components /2/.

In the heat and moisture transfer follo-

wing state functions have to be conside-

red:

potential of moisture

= L 8 rr' L P, rr w# mi ( 1 )
specific enthalpy of moisture

F BH 1

hw = [3'Ki| T, p, mw; mj
(2)

specific entropy of moisture

fasl
SW  LBEJJ T, p, mw# mj

(3)

with mutual relations

A'w= hw- T sw 04)

(5)Sw = - BT
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In relations /1/ to /3/ G designates

Gibbs function, H enthalpy, S enthropy of

moist material, m j and mw designate
mass of a j-th component and material moi-
sture respectively.

For moist material as a real mixture /2/,
the state functions can be expressed in
form

MR

Al w = Alwo + A'w

L MR

hw = hwo + nw

MR
-

bW - Wo + SW

where index WO designates the value cor-
responding to the pure moisture in liquid

phase and index MR designates a contri-
bution resulting from actual mixing of the
components, i.e. mixing with mutual bond
of moisture and material.

From the viewpoint of drying :
MR

Aw represents the thermodynamic po-
tential of moisture transfer

hwR is the heat effect of moisture
bond with material ; it enters
energy balance of the drying pro-
cess in the sum with the heat of
evaporation of the moisture

MR

Sw expresses changes in the configu-
ration and mobiltly of moisture and
material during drying

Actual values of the state functions of

bound moisture in real material can be de-

termined only experimentally.

Diagram of the state functions of bound

moisture and its application

To evaluate the nature of moisture bond

in material from the viewpoint of drying,

the diagram of the state functions of

bound moisture has been suggested /1/.
In fig. 1 the diagram is demonstrated

with the network of the theoretically
MR k MRsignificant values Alw , I 'w and

MR

Sw for temerature T & 298 K and
pressure p &10 Pa.

Each pair of the experimentally deter-
MR, .

mined values +Iw lu) and h13 (U) for
particular material moisture content u

/expressed in kg of moisture per kg of

dry matter/ represents in the diagram a
MR,

point < hwIRCU) ; Alw (U) >. A set of
these points expressing the change of

states due to the change in material

moisture under a constant temperature

and pressure forms a curve characteris-

tic for given material.

Up to now about 20 materials have been

measured and 4 basic types of characte-

ristic curves have been observed.

Basic types of characteristic curves are

schematically drown in fig. 2. From the

view point of drying these curves allow

the following interpretation :

1 - material is stable, strongly hydro-
philic

2 - material is stable, predominantly
hydrophobic

3 - material is stable with unimportant
phase changes of higher order

4 - material is unstable, intensified
way of drying may produces a dete-
riorated quality of product.

The diagram of the state functions of
bound moisture with characteristic cur-

ves for bentonite and potatoe flour is

presented in fig. 3. The experimental

points have been determined by measu-

ring the heats of immersion and the

sorption isotherms, with the equipment

developed in our Institute /1/. At each

point the value of moisture content

/kg/kg/ is designated.

For bentonite we can conclude :

1. Notably negative values of specific
MR

enthalpy h w throughout the whole

range of the values of the moisture

content correspond to strongly hy-

grophilic character of bentonite.

MR

2. The specific entrophy values Sw

correspond to the model of partially
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solidified moisture and inert material

throughout the whole range of the values

of the moisture content.

MR at3. The considerable values of Sw

UMR >- 10 kJ/kg give evidence of con-
figuration of a high degree and low

mobility of water between aluminium

silicate layers of montmorillonite,

the chief mineralogic component in

bentonite.

4. Remarkable changes in the course of

the curve at higher moisture contents

can be interpreted as phase changes of

a higher order in various types of moi-

sture sorption.

5. Characteristic curve is of th)e III,

from the view point of drying, the ma-

terial can be considered stable. In

natural drying down to U & 0,12 kg/kg

the binding energy represehts already

more than 10 per cent of the heat of

evaporation.

For potato flour there are following con-
clusions :

1. The material th hydrophilic, specific
enthalpy is negative throughout the

whole moisture content range.
MR

2. The positive values SW at higher

moisture contents U > 0,15 kg/kg can

only be ascribed to the disturbation

of material skeleton due to the moi-

sture bound.

MR MR

3. The low values Sw and hw at U <

0,03 kg/kg correspond to associative

chemical bonds between moisture and

partially dehydrated materidl.

4. Characteristic curve is of type IV,

from the view point of drying the ma-

terial can be considered unstable.

Applying intensified ways of drying

at higher material moisture contents

/ U > 0,15 kg/kg/ can result in dete-

riorated quality of the product.

Using recirculation of dried material at

the dryer inlet, the inlet moisture con-

tent of material can be brought down

below the value U & 0,13 kg/kg so the

risk of wasting the product by intensi-

fied ways of drying is reduced. At the

same time, the energy consumption in re-

leasing moisture increses up to more

than 15 per cent of the heat of evapora-

tion.

CONCLUSION

Moisture bond in materials is described

by state fumetions of bound moisture,

values of which have to be determined

experimentally.

The suggested diagram permits from ex-

perimentally determined values of speci-

fic enthalpy and potential of bound moi-

sture a new, objective and complex eva-

luation of the moisture bond in materials.
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