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Summary. A numerical stdy of the internal hydrodynamics of a safety valve operating in a regime close to
critical has been carried out. Under these conditions the liquid viscosity significantly reduces, and its fluidity
increases. Mathematical modeling was carried out basethe@mumerical solution of the NaviStokes
equations for a viscouscompressible fluid using a quastiationary approach to describing the operation of a
dynamic hydraulic system. One of the operating modes was stwlidthe properties (temperaturergssure,
density) oftheworking fluid wereclosed to critical. The temperaturetbé liquid wasu = 0.8y, static pressure
wasP = 0.22P. and density” = 2.8.. At this mode the dymaic viscosity coefficient equaleé®i0’ Pd: s, @

the saturated steam pressusas Ps = 0.144P.. The investigation of thedesign features of the safety valve
elemants has shown that they aresponsible for the formation of the alternating zones of higHaw pressure

in the flow leading to cavitationlt is found that the stem geometry causke formation of high and low
pressure zones in the flow leadit@cavtation and stem destructiofihe diagrams of theelative pressure and
velocity along the stem generatrix wérailt. The detaileddiagramanalysisshowsthe location of thedangerous
flow zoneswherethe cavitation zonesan appear In the experimentthe stem failure was also fourid these
areas. The numerical resufiermitto proposea new desigrof safety valve elemenisa perforated disc and
stem witha smoothed outer profile. Numerical investigations of the negighof safety valve elements &
been carried du The analysis of th@perationof the new disc with perforation and the new stem with a
smootled profile of the side surface has been perfornfemt.the valves with perforated disc and with smoothed
stem profile the diagrams of the pssureand velocityalong the stem generatnixere built. Both new designs
reduce the cavitation effectdowever,in the former casehe cavitation area is displaced along tlisc andin

the lattercase,one ofthe existing cavitation zones vanished,jlelthe other is reduced. Teduce the effect of
cavitation, a numerically justified transition to the stem with a sneatthrface is recommended.

Keywords: directacting safety valve, fluid dynamics, lewviscosity fluid, critical modes, cavitation.
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Fig. 9. Pressure field®r the valve with disc perforation (a) and withnooth stem profil€¢b) in symmetry plane
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