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The temperature of the air stream entering the solar

collector at the ambient conditions at thne £ gains eneryy
from the incident radiant energy oo the collector plate.
"In relation to the inlet air-stream temperature, (he heal
losses from the plate to the gluss cover und the collector
edge, the temperature of the air-stream at outlet from the
collector at (¢t + A ¢ is given by:
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ENERGY BALANCE ON THE GLAZING
From energy balance on the glazing:
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The glazing temperature at fime (¢ + A4 ¢ n relution to
the absorbed incident radiation on the surface of Lhe
glass, the heat losses from (he collector plate to the
glazing and heat losses from the plazing to the
surounding at time ¢ is given by:
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MASS FLOW RATE OF AIR

The determination of the mass flow rate at exit from the
collector would constitule boundary conditions at inlet
to the drving chamber along with the exat temperature
and specific humidity, The mass tlow rate of the air
strewn at exit from the collector is determiaed from the
(lux colleeted per unil tune £, the temperature difference
between e heated ar T, and the ambient {incoming)
air temperature 7 oas
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THE DRYING MECHANISM

In the drying process, water is remaoved from material to
be dried unti! its required final moisture content for
longer period of storage is reached. The material to be
dried is placed on a screen (wire-mesh) in the drying
chamber (cabinet), Fig. 1, of the drier. The heated air
from Lhe solar eollector passes upward through the bed
of the material to be dried.

During the evaporation of water from the surface of the
material to be dried into the air stream, a quantity of
heat, equal to the latent heat of evaporation plus the
sensible heat necessary to briag the water to the
temperatwre of the air 1s abstracted from (he
swrounding, It is only when, Lhe two types of ransporl
phenomena - the heat flow into the matenal surface and
the mass flow of water from the surface of the material
into Lthe air stream, are in balance Lhat a steady state 15
observed.

The systemn analysis is simplified by considenng the air
stream supplied from the solar collector as the only
source of heat for the drying process.

The following simplifying assumptions are made in the
derivation of the governing equations of drying in Lhe
separate drying chamber.

+ The system 1s assumed adiabatic.

+ The drying i1s for the unbound moisture 1n the
wet product.

* A bed of uniform cross-sectional area 4 ,, fm ?]
18 considered.
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