MULTI - STAGE VACUUM DI STI LLI NG COCLI NG AND FREEZI NG PROCESSES AND
APPARATUSES FOR SOLUTI ON SEPARATI ON AND SEAWATER DESALI NATI ON ABSTRACT OF
THE DI SCLOSURE Muilti-stage vacuumdistilling, cooling, and freezing
processes for solution separation and seawater desalination are inplenented
t hrough nulti-stag uy g stilling, cooling, and freezing systens. The
systenms are set to ég%‘ gl ACUPY: DISTILLERGenEAPLANGcANDt BREEZING
tenperature distilFi %F‘ - b A P%§g1p§5§ag B QRHTIPN e SERARAT ERE S S,
transferring of a specific E | GEABATERLBESALIRATEONGf a hot circul ati ng
solution, so as to separate the specific solution. In the nulti-stage

cool ing process, vacuum evVga¥¥FEidP b€ Gg§ riﬁt‘éCidétdl%Ef zed to cool the
solution in order to supply the | owtenperature solution needed in the

mul ti-stage vacuum freezi ng process. Vapors produced in the nulti-stage
vacuum di stilling ng cool ing systens provide condensati on heat needed to
melt ice crystals %P FdceFage vRcunn tdi-sstidlglel nep,c wiera e 7 iaH ﬂ-&b@r{thnd,
the | owtenperature concentrated solution and nolten ice crystals produced
in the nulti-stagePT8CETFHFT edRhg sytebiomaysbépanseioho aaal bhawhebr
circulating sol:utign discharged at the | owest stage of the nulti-stage
vacuum di sti|ling §§§EéArafign jare implemented through multi-stage

vacuumdistilling, cooling, and freezing systems. The
systems are set to their initial state for implementihg
constant temperature distilling process,
drain-to-vacuum and freezing process, transferring of
aspecificsolution,andrecyclingofzihotcirculating

- solution, so as to separate'the specific solution. 1In
the multi-stage cooling process, vacuum evaporation
cooling is utilized to cool the solution in ordef to
supply the low-temperature solution needed in the
multi—stagevacuumfreezingprocess. Vapors produced
in the multi-stage vacuunm distilling and éooling
systems provide condensation heat needed to melt ice

- - crystals produced in the multi-stage vacuum freezing
system. And, the low-temperature concentrated
solution and molten ice crystals produced in the
nulti-stage vacuunm freezing system may be used to cool

- the hot circulating solution discharged at the lowest

stage of the multi-stage vacuum distilling system.
" Fig., 1
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