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could be designed as an integrated part of themidthe circumferential slot allows the piston skir adjust
elastically to the liner surface. The rising preesim the slot during compression and thermal esjeenwould
give rise to the sealing effect. The main advaniadbat the gas leakage is almost totally suppresSince the
sliding surface will be continuously in Gas spriegt sliding contact it must be covered with a waatective
coating. The application of DLC coating may redtloe coefficient of friction down to 0.02 [3].
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Fig. 2. Candidate ringless piston designs for aifreé piston compressor:
a — clearance sed,— the T-piston [3] and — the U-piston

Conclusion

The piston will be designed as a self-lubricatiagrodynamic) piston and the working gas will beduse
the lubricant. Low viscosity of the gas offers wally frictionless operation. In order to fully befit from the
low friction potential of gas lubrication any coatdetween the piston skirt and cylinder liner mustavoided.
However, because of unbalanced forces acting orpigten, it will also move laterally in the cylindand
occasionally hit the cylinder wall. These occaslotantacts cause friction, wear and also noise tenadly
leading to failure. A good designh must thereforevjte a smooth and stable reciprocating motiorthe piston
and ensure that the gas film separating the swgfacenaintained during operation. At the same tthe gas
leakage along the piston needs to be limited. Badirgy of the compressed gas in this case is dataiy the
small radial clearance between piston and cyliraidy, also called a clearance seal. To optimize piséon
design a complete dynamic analysis of the recigihogaiston is needed.
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Most paraffinic crude oils contain a significant aont of wax across the entire lube fraction visgosi
range. Since the wax in base oil has a high melpo@mt, as temperatures drop, the wax crystallisesl
thickens the lubricant until it finally stops flavg. Therefore, dewaxing processes are used duuibpg tefining
to remove waxy components from base oils to enthae lubricants formulated with these base oilsl wil
continue to flow at low temperatures. Dewaxing chiaved by cooling the oil to below the crystaliisa
temperature of its waxes. The crystallised waxes then removed by filtration. One of the most commo
dewaxing processes is solvent dewaxing [1].
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Solvent dewaxing.In the solvent dewaxing process, the raffinate feure of base oil and wax) is first
diluted with a chilled solvent system using eithespane or ketone/toluene. In both types of systéimessolvent
is used to provide favourable conditions for thevgh of wax crystals and to dilute the resultantiett slurry
so as to permit continuous oil wax separation udilber equipment. The mixture is further chillesdicathen
enters a rotary drum filter where it is sprayedhwitore cold solvent and subjected to a vacuum. Wée
crystallises and collects on the surface of thatirmg drum and is then scraped off as slack waxe [iduid
phase, called filtrate, passes through the filidie solvent is then removed both from the dewaxadteé and
from the slack wax, which is retained as a valudlproduct that can be further processed into Iigingin
hard wax [1].

Due to its complexity, the dewaxing of lubricansbails is the most difficult and costly processuine
manufacturing. The waxy material in lube oil fracts is macrocrystalline (or simply crystalline) #ord
microcrystalline, but under certain conditions nizshave like a colloid. When the raffinate with iV is
chilled rapidly with moderate stirring, a wax isepipitated that is often difficult to separate fiyrdtion. The
conditions under which the wax crystals are grorenaanong the most important considerations in #waging
process. The size and shape of the crystals aretedf by the nature of the paraffinic hydrocarkiartse oil, the
nature of the precipitating solvents, the speedchifling, and the agitation during chilling. Whilkess
economical, filtration of the precipitated wax cha facilitated by adding more solvent to the solutor
reducing the cooling rate.

Paraffinic hydrocarbons from heavier lube oil fians tend to form smaller crystals called
microcrystalline wax that trap oil in pockets betmecrystals, to the detriment of achieving a gogphsation of
wax from the filtrate. Thus the cake of the micgmtalline wax contains a relatively high percentageil,
resulting in lower economic value for the recovenedx. Note, however, that these processes can be
considerably improved with the use of an appropréewaxing aid [2].

Dewaxing aid (wax crystal modifiers) A dewaxing aid is a polymeric material that catajlises with
the wax and helps to develop larger, more uniforsited wax crystals that enable higher filtratiates due to
the improved filtrate separation from the agglortentacrystals. An appropriately selected and apmliedaxing
aid thereby provides increased throughput, incibdesvaxed oil yield, decreased oil in wax for theck wax,
and a decreased rate of filter blinding.

Two mechanisms have been proposed to explain theraodd benefits of dewaxing aid treatment. Both
are believed to be operative and depend on thityadiiithe wax crystal modifier to gain entry toetlvax crystal
lattice. One mechanism, called nucleation, trehts dewaxing aid as a seed which initiates wax alyst
formation. As a seed crystal, the dewaxing aid i@® more controlled crystallisation. The secondhaaism,
absorption, takes the view that the dewaxing agbeubs onto the surface of the growing crystal digfsaits
subsequent size and shape [2].

Isodewaxing and isofinishing. The isofinishing technology uses noble metal catalyto almost
completely remove aromatics, obtain excellent axisastability and produce a practically water-vehitroduct.
Noble metal catalysts require lower operating tenajpees than base metal catalysts for the equitalemuct
oxidation stability, which in turn results in sujmercolor. These exceptional results are achievietbwaer
pressures and smaller reactor volumes than thapéree when using base metal catalysts. When pinduc
white oils, the isofinishing technology can be uasd stand-alone process.

Waxy neutral oil feed from a hydrocracker/hydroteegrocess step, together with treat gas, is ptete
and fed to the isodewaxing reactor. This reactomiizes some of the normal paraffins (waxes) th Al
isoparaffins and lowers the pour point. Other darafare cracked to highly saturated light produstsch as
high smoke point jet and high cetane index dieBe¢ effluent from the isodewaxing reactor is thentgo the
isofinishing reactor. There the product undergasspdisofinishing via aromatics saturation to prevadhighly
stable finished neutral oil product after atmospheand vacuum distillation. The catalysts used lie t
isodewaxing and isofinishing reactors are highlgative for dewaxing and hydrogenation at maximuimshed
neutral oil yield. The catalysts are most effectiwdow sulfur and low nitrogen environments. Asxkuthe
isodewaxing/isofinishing unit generally utilizesladicated high pressure recycle gas loop, septoatethat for
the upstream hydrocracker/hydrotreater should tbegsses be combined in an integrated unit.

Combining lube hydroprocessing technologies - idilg isocracking, isodewaxing, and
isofinishing — provides greater feedstock flexityilthen solvent refining or other lube processingtes.
The isocracking process boosts VI by converting Mcomponents to high VI base oil, thereby offeyin
greater feedstock flexibility than solvent refiningube hydroprocessing can be integrated with exgst
solvent extraction lube plants to improve producality, yield and flexibility to meet current andttire
base oils requirements [3].
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Conclusion Demand for bright stocks and other high qualégéoils is likely to keep growing as world
population increases and developing countries bedanreasingly mechanized. Even today, the aviéitiatmf
bright stock is less than demand.

REFERENCES
1. Hamm W. Edible oilProcessing Walf Hamm Richard J. Hamilton, Gijs Calliauw 2" edition. — 2013. — 340 p.

2. Dr. A. Tsay's. Hydrocarbon Engineering article @welxing aids // Hydrocarbon engineering. — 2013.
3. Isodewaxing and isofinishing // A World of Solutgn- 2014.

146



