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Abstract

The deposition of fouling deposit onto the heat transfer surface is a severe problem in
food process industries. Most previous work in this area has concentrated on deposition
from cow milk fouling at pasteurization temperatures. Since the nature composition of
coconut milk is far different from cow milk, thus the rate of fouling due to the coconut milk
might have its own characteristics. This research work describes preliminary work to study
the problem of coconut milk fouling at pasteurization temperature, using a designed plate
heat exchanger section fabricated at King Mongkut’s Institute of Technology North
Bangkok, Thailand.

To understand how variations in temperature and flowrate affect coconut milk
fouling, an apparatus which can be used to closely represent the performance of the real plant
was constructed, The significant part of the apparatus is a test section, which composes of
four flat stainless steel plates which can form three channels for coconut milk flowing in the
middle channel counter-current with two hot water channels. The test section was
incorporated with extensive temperature, pressure and flowrate instrumentation, to allow
heat transfer coefficients, pressure drop, and deposit mass to be monitored.

Fouling at pasteurization temperatures (50-74.5 °C) and at three different flowrates
(2,4 and 6 LPM) is reported. Measurement of the overall heat transfer coefficient and the
dry masses of deposit in the product channel was done to obtain empirical models for the
evolution of fouling with time (ABi/At and Am/At). The effect of temperature was to
increase fouling rate when temperature decreased due to an increase of viscosity of coconut
milk. The effect of fluid flowrate was also reported. For the operating temperature less than
denaturation temperature (70 °C), the effect of flowrate was to increase the fouling rate when
the flowrate decreased. However, the effect of flowrate was less significant at higher
temperatures.

Throughout the work, the emphasis has been on using engineering methods to obtain
data on fouling that may be useful in design and operation of plants. Thus, the approach has
been to experiment on, and obtain models of the performance of the apparatus, under
conditions of operation that approximate industrial practice.



