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Abstract

Drying of oil palm fruit is the upstream process which controls the quality of
palm oil extracted from both palm fruit and palm kernel. At present, small palm oil extracting
plants buy ripe palm fruit and need to dry it as soon as possible to prevent enzyme reaction which
produces fat free acids. In the current drying process, palm fruit is laid in cement chambers
whose bottom are steel gratings. Hot air is then forced through the gratings to dry the palm heap.
The hot air is obtained from burning fuel such as para wood or crude oil. At the begining of the
process, water vapor. condenses at the upper portién of the palm heap because of low
temperature. This causes the enzyme reaction unavoidable. Also, the quality of the dry palm fruit
is not uniform. At the top of the chamber the palm usually is still moist while at the bottom it is

too parch and hard which could cause damage to the screw press.

Furthermore, the lack of air draft from above the palm heap causes the waste of energy
at the begining of the process while the palm fruit is not heated yet. And the positive pressure
underneath the palm heap may cause leak of hot air from the system, thus increase the energy
lost. From these reasons, the aim was set to develop an efficient drying process of palm fruit,

which uses para wood or residue from palm bunch as the fuel.

In the preliminary study of the drying kinetics of palm fruit, the palm is put in the drying
chamber which has gratings at the bottom. Hot air is pass through the palm heap by suction from
- -above the heap. The experiment was done 18 times varying these parameters; height of palm
heap (25, 40 and 55 cm), hot air temperature (80, 100, and 120 degrees) and air velocity (0.8-1.0
s). The study indicated that the condition at 40 cm of heap hejght, and hot air temperature of

0 degrees gives the highest thermal efficiency and productivity rate of 18.75% and 0.586 kg

(%)



of palm per hour, respectively. These values were used in the design of the process and
equipment.

The drying process was designed to be of semi-continuous type, in which palm fruit
flow is downward while hot air flows upward. The dryer has 2 chambers. The lower chamber is
drying chamber, and the upper chamber is used as predry chamber to recover heat from the hot
air. This system has few components and no moving parts, therefore the capital and maintenance
costs are low. In this system, the productivity rate can be changed, as well as the thin layer drying
is possible which would give faster drying rate ang better quality of the product.

The 4 main components of this system include the furnace, the cyclone, the drying
chambers, and the blower, each connected by 0.3m steel ducts.The furnace is of cylindrical shape
with the diameter of 1.30 m. It has a door to supply primary air below the grating, and a duct for
secondary air above the burning zone. The furnace lining is made of brick an cement. It was
designed to be fuelled by fruit bunch (with moisture reduced) and/or para wood. The cyclone is of
high efficient long cone type with the diameter of 0.51 m. The lower and upper drying chambers
are both 1.5 m in diameter. The high pressure blower used in this system is driven by 15 kW
motor.

In the experiment using this systém to dry the palm fruit with hot air at 120 degree
: celcius and air flow rate of 1.8 m3/s, it was found that paim fruit with moisture content in the
range 29.9-41 % (dry basis) is reduced to 18-22.1% (dry basis) within 4 - 4.5 hours. The drying
rate is 96.5 kg of palm per hour. Fuel consumption was 82 kg of para wood per hour, which is
equivalent to the specific energy consumption of 0.98 MJ/ kg palm.The dried palm was of good

quality and uniform.
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