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ABSTRACT

The main objective of the fhesis is to study an application of
solar energy to fdod drying industry in Thailand in order to save con-
ventional energy (such as oil) and conducting an application in a prac-
tical field in the industry. The scope of the study included:

1. A study of a selected Silo and drying.factory with maize as
its major product for the real operation of the plant.

2. A study of a.solar system using the solar collectors in pre-
heating the air entering the major heating system. For the reasons that
the solar colléctors have the cost of investment about 50% of the total
investment they dictate on the solar cost. It is essential to study on
both the single glazed collectors and thé unglazed collector. Also the
solar system does not have the thermal storage unit.

The studies were conducted by a design of a solar heating system
to join with the major heating system of the plant. Various specifica-

tions of the solar collectors had been given in determining the best



design in which the solar cost is the lowest by the simulation on a mathef
matical model of a hybrid system of solar and oil as its energy sources .
for drying operation. The computer‘had been used in generated the results
from the simulation model. The results from the simulation'mbael had
been used in an economic analysis of a hybrid system and a total oil sys-
tem by comparing between the solar costs per thermal unit and the qil

fuel cost per thermal unit. »

The results from the study indicatéd that the hybrid system was
not economically feasible because the operation period of the system was
short (3 months a year), the utilization on the solaf system is only 25%°
of its capacify. If the hybrid was to be operated 3 months a year theJ
solar cost would be 0.2579 Baht per Mega Joule while the cost of oil fuel
was only 0.1196 Baht per Mega Joule. Even the price of oil fuel increa-
ses approximately 10% .a year, the investment on the project will lose
50,767 Baht a year for 15 years of the operating life of the solar system.
The payback period of the project can not be determined since the returns
on investment can not cover the capital investment. The rate of return
is approximately 9.4% a year while the lending rate. is generally 16.5% a
year. The recommendation is to extend the utilization on ﬁhe solar
" system by providing the other cereal grains for drying in the part of the
time that is not the corn drying season. From the studies it indicates
that, when the utilization is extended to 5 months o? more in a year, the

hybrid system is economically feasible.
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