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[IpencraBnena ynciaeHHas METOAMKA pacuyéra TMAPOIMHAMUUECKHX XapaKTepUCTUK TOPLOBOIO YIIIOT-
HEHMS, YIUTHIBAIOLIAasi BO3MOXKHOCTH ()a30BOTr0 Iepexoja B ero 3a3ope. B uucieHHoi Monenu ucmons3y-
FOTCSI PELICHUs AJIs1 TEUCHUS KaK JKUAKOCTH, TaK U I'a3a B MUKPOLIEIH YIUIOTHEHMs, [IOJIy4YEeHHbIE C IIpUMe-
HEHHEM METOJ1a KOHEYHBIX 00bEMOB. BBISABICHBI 3aKOHOMEPHOCTH BIMSHHS BEJIMYMHBI 1 KOHYCHOCTH 3330-
pa, rIyOMHBI MUKPOKAaHABOK, TIepena/ia 1aBICHUS 1 BETMYMHBI JaBJICHHUS HACBIICHHBIX MApOB HA THAPOIU-
HAMUYECKHE XapaKTepUCTHKH YIUIOTHEHHs. Pa3paboraHa Meronuka pacuéra yTedek, KECTKOCTH CIIOS
CMa3K{ U MOIIHOCTH TPEHHS B 3a30p€ YIUIOTHEHHUS ¢ YYETOM MapooOpa3oBaHMs M TEIUIOBBIX JedopMaruii
VIUIOTHUTENBHBIX Kouel. [IpeniokeHsl peKoMeHIaMy M0 BBIOOPY T'€OMETPUYECKHX HapamMeTpoB YILIOT-
HeHUs. BrIsBieHa nprUYMHAa BO3HUKHOBEHMS MYJIHCHPYIOIIMX yTEUeK depe3 yIuloTHeHue. PaspaboranHas
METOJIMKa MPUMEHUMa KaK JJIs1 KPUOTE€HHBIX JKUIKOCTEH, TaK U JJISl BOJIBL.
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Abstract

This paper presents the numerical methods for calculating the hydrodynamic characteristics of the me-
chanical seal, taking into account the possibility of a phase transition in its gap. In the numerical model, the
solutions are used for the flow of both liquid and gas in the microsgap of compaction obtained using the fi-
nite volume method. Regularities of the influence of the size and taper of the gap, the depth of the micro-
grooves, the pressure drop and the value of the saturated vapor pressure on the hydrodynamic characteris-
tics of the seal are revealed. A method has been developed for calculating leaks, the stiffness of the lubri-
cant layer and the friction power in the seal gap, taking into account vaporization and thermal deformations
of the sealing rings. Recommendations for the selection of the geometric parameters of the seal are offered.
The cause of pulsating seal leakage has been identified. The developed technique is applicable both for cry-
ogenic liquids and for water.

Keywords: mechanical seal, gap, microgrooves, two-phase flow, pressure distribution, leakage, defor-
mations.
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