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ABSTRACT

This research was to study the possibility of applying a vacuum drying system operated
by water ejector pump to dry agricultural product commercially. The objective aimed to design,
construct and testing a system; to examine the impact of some variables on water ejector pump’s
performance, to test and predict the best point for drying. The pressure target in vacuum chamber
was about 20 kPa.abs. The assessment was divided into 3 parts as follow:

First part, chose the location of water ejector pump for drying testing. It was found that
the distance from nozzle to throat entry was 72 mm, throat length was 381 mm. At this location
the maximum vacuum was 3 kPa.abs (-94.5 kPa). At suction inlet port, the maximum vacuum in
vacuum chamber was 17 kPa.abs (-80 kPa). The maximum efficiency of an actual system was
14.25 % with water pressure at 276 kPa. The air-water volumetric flow ratio was 1.33, a pressure
ratio was 1.66 and outlet pressure was atmospheric pressure. The actual maximum was lower than
theoretical efficiency about 47 %.

Second part, for a system simulation, the influence of some variables on the vacuum

dryer’s performance at the steady state of drying rate by evaporating water from water-tray in a



vacuum chamber for one hour, was studied. Four temperatures were set at 40, 50, 60 and 70°C
and four pressure levels were between atmospheric pressure and —80 kPa. Performance in a form
of Moisture Extraction Rate (MER) and Specific Moisture Extraction Rate (SMER), it was found
that the values of MER and SMER depended on testing condition. The temperature was highly
influence to the system’s performance, second was quantity of air breeding through the vacuum
chamber. Four pressure levels and four velocity circulations in chamber affected the system less
than the difference of temperature.

Third part, the study was lemon grass drying in comparison with water-tray drying at the
same pressure and temperature at 60 and 70°C. Results showed that at 60°C with water pressure
276 kPa, it trend of drying were similar to water-tray drying. The difference of MER and SMER
for lemon grass drying was higher than water-tray drying. The average was about 24 and 15%, a
70°C was higher than the average about 25 and 27% respectively.

For economic analysis, by comparing longan drying at 70°C and using LPG (Wiwat,
1990) which could be used for product less than 100 kg per batch. To estimate the cost of each
kilogram of the products dried by water ejection type vacuum drying system and set a payback
period at 1.5 years. Results showed that the cost of each kilogram products depended on
conditions, at —80, -53, -27 and 0 kPa were 100, 93, 74 and 69 baht per kilogram respectively.
This cost was higher than Wiwat’s Dryer (1990) that was about 66.5 baht per kilogram.

This water ejection type vacuum drying system can be applied to high-pressure waste
water source system, which can be reduced the cost of kilogram products to about of 45 baht per

kilogram,





