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ABSTR ACT

.,
1

The thesis pfesents the results of analyticel and
;u:*‘erical solutions and experimentel investigetion of the
sublimestion-denydiration proCess and the thermophysical
- properties involved, LA physico~mpthemetical conceptual
gsystem for representing the aCctual process under conditiong
of heal supply with distant and contact heating, and their
coz.abinatipns of gymmetrical and unsyrmetrical heating, is
developed,

“he sets of differential ecuationsare first solved
apelytically, accepting parabelic dependence of dried thiclkness
With respect to time, thus, describing a process of change
of state with moving boundary, “he sclutions are obtaincd
in closed form assu.mng the reciator, surface and ice-f-f‘ront
cemperatures and the parabola coefficient as constant,

I‘he memerical Newton-i.aphson solution cf the suiface
end ice-front energy balance equations, following the amelytical
solution, mekes an improved approech by perabola coelficient
to vory with time, The simulation procedure deVeloped welles
it possible to use llewtonsilcphocn iterative technicue and
programming in FCRTLAN IV on 2 ICL 1900 Computer, The
results obtained represent typicel freeze-irying behaviour
ard are in fair égreemen‘t wiith the experimental results

Presented here.’i“he]bffect of 2 large mmber of parameters and

properties involved, ond their combinatiens, is studied,
’ ’
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ii
The results show & flexible method for the prediction of
process parameters and ouvtimization bssed on the min reire-
nents of the surface temperature not exceeding the scoiching
temperature, and the ice~front tempgrature not exceeding the
thawing temperature of the interial,

4 simmlation procedure, taking into account the variation
of thermzl conductivity and thermal diffusivity of the dricd
meterial with temperature is 2lso presented,

4 Tinite difference methed for solving the partial
Gifferential cquations for the case of freeze~drying with

3

ing is also developed, The results, &gein, shov
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typical freeze<iehydration behaviour but show deperture fron

~

the anzlytical and experinental results due to @ number of

4 compilation of property data is also presented, 4N

exderimental study on prepercies of yoghurt prepered fIon

stenderdized 2[5 buffelo mills is nede, The unsteady-state

rad

line heat source me_thod'y for the measurement of themml

LY

conductivity and thermgl diffusivity of thig bio-nutritive
freezo-¢ried meterial, has Deen used,
o of 1
“he experiments on freecze~drying yoghurt are perforned
in the presence of air or nitrogen under various total chamber

]

ressures and solid contentg, The surface temperature, which

k)

is an important perameter for optimization, is found to depend

srevailingly on the radiator temperature, the ice-front



tenpercture (or chamber presoure) end the resistence of tho
dried reterial, The ice~front tempercture ig found to e
constent Curing the proCess, epresented by 2 sharp plone,

The effect of therral ictivity, thermel diffusivity ard

porosity, representing tne initial moisture content, is

promninent on the process,
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