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Performance Study of Steam Jet Pump Applications in Vacuum Drying System
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Abstract

This paper presents performance study of a steam ejector in vacuum drying application. With an
experimental set up, the effects of operating conditions to the ejector’s performance; the primary nozzle’s
exit position (NXP), primary pressure, flow rate of ventilated air through the vacuum’s chamber, and the
chamber’s temperature, were investigated. Importance parameters used to describe the ejector’s
performance are the vacuum chamber’s pressure (P.), required evacuation time, and the entrainment
ratio (R,). From the study, it was shown that (1) vacuum process was affected by variation of primary
nozzle’s exit position and primary pressure. Increasing the primary pressure from 1-6 bar (gauge), the
vacuum pressure was increased. The maximum obtained vacuum pressure was at -0.80 bar (gauge) at
the primary pressure of 5 bar (gauge) and at the nozzle’s exit position of 20 mm. At the condition, the
required evacuation time was about 7 minutes for the vacuum volume of 8,000 liters. (2) Increasing the

flow rate of ventilated air from 0-2,500 I/min, the vacuum pressure tended to drop around 6-12%. (3)
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Increasing the chamber’'s temperature from 30°C to 50°C and 70°C, the entrainment ratio was raised. The

maximum entrainment ratio of 0.24 was obtained at the chamber's temperature of 70°C and at the

primary pressure of 4 bar (gauge).
Keywords: jet pump, steam, drying vacuum
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