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Deaign and manutacturing a solar drier. This
study was concerning designing and manufacturing a
drier of 2.5 meter square area to dry the agricultural
products and food stuff by using the solar energy as
an alternative source for the conventional energy to

heat the air flow used.

This drying process ia essential to preserve
the stored stuff for an adequate period without any
decay to keep it adibdble.

In this study calculationa for the average
hourly value#s of the radiation intensity incident on
the unit area of the drier's cover with an inclination
0t 45° to the horizontal surface were made ell over

the year by using (LIU & Jordan) method.

Thia study included counting the average of
mass air flow passing through the openings at the
bottom end of the drier per hour and successively
per day all over the year and the quantity of that
air ranged between 40 to 47 cubic meter per hour.
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The temperature of the hot air i1nside tne drier was
counted by the same way and it ranged between 65 to
78°C all over the year.

The study included also the factors controlling
the quantity of the air flow passing through the
drier by erecting a chimney 1.) meters height at the
top of the drier and got the proportional relation
between the dimensions of that chimney and the mass
air fléw through the drier.

A study has been made on the eitfective factor
on the temperature of the air flow inside the drier
and due to that an equation has been deducted to show
the relation between the dimensions of the driex
with the temperature of the air heated inside. Other
results from this equation showed the relation between
the radiation intensity end the physical characteri-
sties of the material used and the aeir temperature.

The study also illustrated the most suitable
way to determine the mass of the product to be dried
by knowing the moisture content of the product before
end after the drying procesas.
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wHny jpractical measures wele taken all over
two years to indicate the tenmperature of the air in
and cuteide the drier and the absorber plate, and to
measure the mass air flow in the {irst year with the
plastic cover and in the second year with the glass-

cover,

In zoth cases mentiovned above tne temperature
of the air inside tane urier ranged between 60 to 70°C
and the absorber plate temperature ranged tcetween 85
to 120°C and the mass air :low ranged between 37 to

45 cubic meter per acur all over the year.

The study was aessisted by computer progrema to
ensure the most accuracy possible beside trnat a comp-
arison between the results of the theoretical and
practicsls measures and the difference ranged between

-

6 to 8°C in the air temperature while it ranged

between 2 to 3 cubic meters per hour of air flow iluring

the year.

In spite of all that mentioned above, the study

did not neglect the economic side of the solar drier to

maintion the practical and economic fegsibility, and

the pay back period covered three years.
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The tneasis contains *he following eignt cnarters :

Chapter I 1

This chapter showe nimtorical demcnstratiocn for
the various kind: cof uclar driers and classifies them
secording to the heating ncde and the wey of heating
the product.

The cheracteristics, pertormance, and the

nationality of each drier was illusatreted seperately.

Chapterxr II :

This cnapter illusirates the frototype of the
drier which was designed, manufectured erd erected
in the laboratory and workshops of the faculty and
describe'as the various steps taken to put the cdrier

into a working conditions.

Chapter III :

This chapter describea the theory of heat
transfer of the drier and the drying process from the
theoretical point of view, Due to that some equetions
were put to determine the femperature of the air flow
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in the criexl in cmBe of [lastic or olase - ver, In
ndrit.on #ore pimple couation® were jut to {llustrate
the drying ojeration and counting the jrocduct 1vquired

ond studying the efjective factors on the uperation,

Cha;ter IV :

The cnejter presents the practical =eazureme: *g
wrnich were 1uce all over i1wo raccessive jears o
reagure the temjerature 1 *he surrouni.ng elr end
ineide the cris:, trne jlate terperature ani tae Lngy
air 1iow t.rougt the drier during the 1irst year the
cover o1l the dyier wes a plastic sheet wiile the

second year tne cover was a so#et of wnite glass,

Cnarter Vv :

This cnajter Jdeels with the calculetions wnich
were mede and the 1esults we reacned, It saowad the
i1ressure difterence ncross the bed and in case of the
plastic cover speet a computer program ves made to

set the out put ell over the year as Ifollows :-

(a) Hourly plate, cover, and air temperature.

(b) Hourly mass air flow.
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values of kay lie.gh numbar, Nusselt nuabers,
and the internal convection Heat transfer
coefficient through winter by using
"HOLLANDS'S" melhod.

values of Ray leigh numbers, dusselt numbers,
and the internal convection Heat transafer
coefficient through summer by using
"HOLLANDS'S'"'metanod.

variation of internal heat tramsfer coeffici-
ent with time during smmalr, and winter.
Avarage values of internal conveciion heat
transfar coafficient by conaidering ths
abgorber as heated horizontal plate facing

upwarda.

(5,6,7,8,9,10,11,12,13,14)s Values of average

maasurements for, ‘ambient air, not air, plate

temperatures and outlet air velocity with time

through year 1981, in case the cover is

plastic sheet,

(15,16,17,18,19,20): Values of average measuremants

for ambient air, hot air with and without

shield, plate temperatures, and ocutlat air

velocity with time through year 1982 in cese

the cover in white glases of 6mm thick,
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