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The objective of this project was to study the effect of valve configuration on the liquid
flow patterns on valve tray and pressure drop across the tray. Two types of valve trays, i.e. MVG-
equivalent valve trays with inward-flow and outward-flow slot valves, were investigated in this
work. The conventional sieve tray was also studied as reference.

In this project, air was used to represent the gas phase and water to represent the liquid
phase. The test column was 0.6 m. in diameter and made of Acrylic. All trays were made of
stainless steel. The pressure drdps across the tray were measured at various air and water flow rates.
The video camera was used to capture the movement of liquid tracer on the tray and study the liquid
flow pattern on both types of valve trays.

From the experimental results, it was found that at any particular air-water flow condition,
the inward-flow valve tray gave the lowest pressure drop, while the largest pressure drop was found
on sieve tray. The pressure dréps measured on all tray types increased with either the escalation of
vapor or liquid flow. These pressure drop results were fitted with the common pressure drop
correlations to determine the best set of parameters for each type of valve tray. The study of liquid
flow pattern showed that the level of liquid recirculation on tray was less on the inward-flow valve
tray than on the outward-flow valve tray. The liquid residence time was therefore significantly
shorter for the inward-flow valve tray. Similar finding was also noticed at higher flow rate. In
conclusion, the inward-flow valve tray has higher performance in terms of hydraulic and liquid flow

distribution than the outward-flow valve tray. Hence, it is rather used in the real application.





