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Abstract

TE 148501

The purpose of this research was to reduce the energy requirement in a dyestuff factory.
Currently, the total energy consumption, which consists of 89% of fuel oil and 11% of
electricity, is 32,709.22 GJ per year. The thermal energy is mainly supplied to drying
processes by using steam for tray dryers and fuel oil for spray dryers. According to the
limitation of auditing, the study only focused on tray dryer of which, 2.40 m in width,
2.05 m in length and 1.87 m in height, can accommodate 4 mobile cabinets with 24 tiers
each. The 5 ton/h saturated steam at 5 bar from fuel oil boiler was supplied through the
coils inside the cabinet. To determine the performance of the dryer, 1678.6 kg Navy
Blue PSR reactive dyestuff was dried at maximum control temperature of 60 °C.
Typical dryer was daily operated during 8:00 am to 8:00 pm.

According to the discontinuous of drying operation, the drying period of 110 hours was
done for 12 days to reducing the product moisture content of 55.91%w.b. to 1.32-
11.82%w.b. The specific energy consumption was 10.35 MlJ/kg-water-evaporated.
Because of the inlet and outlet air duct are inappropriate placement, the drying air
distribution was not well performed which had an effect on the poor uniformity of
product moisture content inside the dryer. Thus on Day 8™, some of product that
reached the final moisture was started to remove from drycr, and the remaining was
relocated and continued to dry. This period of drying was high specific energy
consumption. To improve the distribution of air and uniformity of product moisture
content, it should have more air ducts, installed the damper for controlling the airflow
direction and increasing the air gap between the tiers as well. To reduce the drying time
and energy consumption, the dryer should be continuously operated.



