Title : APPLICATION OF DRYER SYSTEM USING BIOMASS AND
SOLAR ENERGY

Author : Ms. Sukruedee Nathakaranakule
Major Adviser s Assoc. Prof. Dr. Wattanapong Rakwichian
Adviser . Assist. Prof. Dr. Rak Dandamrongrak

: Assist. Pref. Dr. Sirichai Thepa
Type of Degree : Doctor of Philosophy Degree in Renewable Energy

(Ph.D. in Renewable Energy), Naresuan University, 2006
Abstract

The purpose of this study was te develop the sorpticn isotherm of chillies, to

evaluate the efficiency ¢f the biomass/solar dryer system for chillies by using cormncob as
biomass fue! and established the drying modet of dried chiflies.
The Results showed that at constant ERH, the EMC decreased with increasing
surrounding air temperature and the desorption isotherm of chillies for drying at
temperature of 50, 60 and 70 °C could be predicted by using the Modified Halsey
Model.

The experimental results indicated that the specific heat of chilies increased
linsarly when the moisture conient increased. From the lesting of biomass gasifier
sysiem, it was found that the downdraft reactor of 0.574 m° could produce 39.25 Md/hr
from 60 kg of corn cob for 8 hours of working time. The average main compositions of
producer gas were 19% of CO, 18.5% of CO,, and 7.4% of H,. At air flow rate of 5.44 x
107 kgfs, corn cob feed rate of 7.5 kg/h, and corn cob moisture content of 12.1 %, the
average thermal efficiency of biomass reactor was 34.7 %.

Resulis from collector testing between 9.00 am. — 4.00 pm. with the average
solar iradiation of 726.8 W/m’, air flow rate of 0.022 kg!ms, average ambient air

temperature and outlet air temperature from the solar collecior were 34.6 °Cand 61.7 °C




respectively. It indicated that the average thermal efficiency of the solar coliector was
about 38.6 % and the outlet air temperature from the solar coliector could be predicted
from global solar radiation.

The experimentat results from drying chillies of 19.2 kg in average by a dryer
using only solar energy in each batch, showed that the average final moisture content of
chillies was 8.0 %db from 25 hours drying time and 54.7 °C of drying air. And the
average first law efficiency of the drying system was 32.56 %. The total energy
consumption was 12.78 MJ/kg-water evaporated, of which 12.4 MJ/kg-water evaporated
from sotar energy and 0.38 MJ/kg-water evaporated from electricity. From drying of 20
kg of chillies by using both solar and biomass energy at 60.0 °C found that the average
first law efficiency of the drying system was 19.9 %. The total energy consumption was
12.60 MJ/kg-water evaporated, of which 5.04 MJ/kg-water evaporated from solar energy,
7.32 MJ/kg-water evaporated from producer gas and 0.14 MJ/kg-water evaporated from
electricity. The empirical drying model which is useful for drying rate and drying time
prediction, was determined to be suitable mode! for chillies drying based on Page
Drying Model which R of 0.99

The study indicated that the dryer system using solar energy as the main
energy source and biomass energy as the auxiliary energy source can be use efficiently
with environmentai friendly to dry chillies in order to get the required moisture content

and color.
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