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A Study on Wall Temperature Distribution in Tall Form Spray-Drying Chamber
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Abstract

Problem of deposited products on wall of the spray-drying chamber could not be solved directly. But it
can be alleviated by restricting or manipulating the product with minimal impact on the quality of the final product.
Wall temperature of the drying chamber is known to be related to the deposition of the product on wall. The
objective of this research was to study wall temperature distribution in tall form spray-drying chamber. T-Type
thermocouples were installed at 4 equally spaced on left and right sides along the wall of cylindrical top portion
and at 4 equally spaced of the conical bottom portion of the drying chamber. Salt solution was used in the
experiment, and two-fluid nozzle was used in the spray dryer. In this study, hot air flow rates of 5.14, 5.58 and 6.60
cubic metre per minute were set at temperatures 150, 170 and 190 degrees Celsius. The spray dryer was initially
tested by introducing unheated air to the chamber allowing it to reach a steady-state condition after about 30
minutes. Then heated air was blown into the chamber 15 min prior to water spray for 30 minutes, and salt spray for
30 minutes. The results showed that wall temperature distribution on the cylindrical section and conical section of
each level were significantly different. The temperature distribution at each level on wall of the cylindrical section
and those of the conical section were significantly different for each of the drying conditions. Salt powder
deposited only on part of the conical section while the cylindrical sections have only the effect of a swirling vortex
of hot air. The difference was more pronounced on hot air temperatures of 170 and 190 degrees Celsius.
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Figure 1 Shows the experimental spray dryer unit.
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Figure 2 Shows an installation of thermocouple wire on surface of the drying chamber.
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Figure 3 Wall temperature profiles in 3 stages of (a) cylindrical and (b) conical section at 170°C
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Figure 4 Wall temperature distribution along vertical distance from the atomizer at 150°C, 170°C and 190 °C
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