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ABSTRACT

This research presents a study aiming to design, construct and test a vacuum cooling system using
stearn jet ejectors. It is applied with the final temperature of 2°C and the pressure gage of dry and saturated
steam at 10 bar for precooling leafy vegetable products such as lettuce, cabbage and white green. This results
in precooling 30 kg of the products a batch within 30 minutes, at which the temperature of 2°C the saturated
vapor pressure is 5 torr. From experiment, it’s shown that the suction mass flow rate of dry air is 5 kg/h by
using the three steam jet ejectors in series and using stealﬁ of 106 kg/h,

The testing is divided into 2 parts, the pressure reducing of steam jet ejectors and precooling the
products, In the first part, the span between the nozzle tip and the venturi cone have been tested to predict the
best location for creating vacuum of each stage. 1t is found that the most appropriate distances are 1.5 mm
for the first and the second stage nozzles , and 3 mm for the third stage nozzle. At these locations the suction
pressure at the design point are 0%, 80% and 14.5% lower than theoretical design. The efficiencies of the actual
compression are 7.23%, 14.52% and 14.05% respectively. In the latter part, the system simulation of 1 kg
instead of 30 kg precooling products for 30 minutes run is carried out. It is found that this vacuum cooling
systern is able to detract 18.36% more water vapor from the products than the system theoretically designed
and able to precool lettuce, cabbage and white green to the temperatures of 2°C, 6.5°C and 2.9°C, while the
temperature reductions are 5.09°C, 5.29°C and 5.44°C for each 1% of weight loss respectively. Equations
those represented the relations between the temperature and cooling time are as follows:

For lettuce Temp = 21.9%0919'
For cabbage Temp = 274 x095%
For white green Temp = 23.5x0.935'



From econornic analysis, although the total annual cost of the vacuum cooling system is 2.324 higher
than the reftigeration system using precooling room with the same condition, the energy use per kilogram of
products are 0.833 Baht/kilogram. The cost of each kilogram of the finished products for export with the
vacuum booling system will increase up to 6 Bahtkilogram. This will benefit 1,653,997 Baht per year and
with a pay back period at 5.15 months,



