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1. TIpoekTyBaHHS KaNiJISIPHUX PO3LiJIBHUKIB (a3 CUCTEM 3aMyCKy IBUTYHA Y HEBATOMOCTI 3 BUKOPUCTAHHSIM

IepOpPMOBAHUX CITYACTHX €JIEMEHTIB

2. Design of the capillary phase separators of engine starting systems in weightlessness with use of the deformed
mesh elements

Pedepar:

1. Y puceprauii BOCIiIKYIOTbCSI 3aKOHOMIPHOCTI 3MiHU IIPOEKTHUX XapaKTEPUCTHUK CITYACTUX PO3[iIbHUKIB (a3,
TaKUX SK KallJIsIpHa yTPUMHA 3JaTHICTD Ta riIpaBJliyHi BTPATU TMCKY B 3aJIEKHOCTI BiJl 3MiHM KyTa ME€PEIIETEHHS
BOJIOKOH J1e(pOPMOBAHUX CiTYACTUX €JIEMEHTIB, KO opMa YapYHKU 3MiHIOETHCS 3 KBaJIpaTHOI HA POMOIUHY.
Po3po6:eHi aHamiTUYHI 3a71€XKHOCTi TEOMETPUYHNX XapaKTEPUCTUK YaPYHKU e(pOPMOBAHOTO CiT4aCTOrO
€JIEMEHTY, Ta MaTeMaTU4Hi Mojiesli pOpMyBaHHS Ta NlepeMillleHHs TOBEPXHi Po3iny (a3 uepes CiTKU MOJOTHSIHOTO

i cap>keBOro TUIIIB, 1110 BPaXOBYIOTb [IPOCTOPOBY CTPYKTYPY IJIETiHHS. BCTaHOBIEHO, Ta €KCIIEPUMEHTAJIBHO



HiATBEPIKEHO, WO NpU IedOPMYBaHHI CTPYKTYPH IJIETIHHS CITKM 3MEHIIYEThCS €KBiBaJIEHTHUM AiaMeTp ii op Ta
3pocrTae ii KoedillieHT rifpapIivHOro ONopy B 3aJI€KHOCTI Bifl 3HAaUEHHSI KyTa IeperyieTeHHS BOJIOKOH.
ExcriepuMeHTasIbHO BUSIBJIEHA 3aJI€KHICTb KoeillieHTy ripaBiiyHOro onopy AedopMOBaHUX CiTYACTUX €JIEMEHTIB
Bifl 3HQU€HHSI KyTa IE€PEIJIETEHHS BOJIOKOH, 10 ONUCYEThCS eMIIPUYHUM KoedillieHTOM popmy, SIKUI Mae popmy
noJiiHoMiasibHOI QyHKII 3-i cTeneni. Ha 0CHOBI OTpMMaHUX HAYKOBUX PE€3YJIbTATiB PO3POOJIEHO iH)KEHEPHI
METOJUKY PO3PaxyHKy I1apaMeTpiB CiTYaCTUX PO3AiNbHUKIB (a3 CUCTEM 3aIlyCKy IBUT'YHA B yMOBAaX HEBAaroMOCTi B
6aKkax KOCMiUHUX JIiTaJIbHUX alapaTiB 3 BUKOPUCTAHHSM, B SIKOCTi OCHOBHOTO POO0OYOro €JIeMEHTY, epOPMOBaHUX
ciTyacTux esieMeHTIB. IX BUKOPUCTaHHS 103BOJISIE MiJIBUNIUTY KaMi/ISIPHY YTPUMHY 3[aTHICTh CITYaCTUX
PO3IinbHUKIB da3, Ta 3BHU3UTHU TifipaBJIiuHi BTPATU TUCKY y CUCTEMi KUBJIEHHS ITAJINBOM i, TAKUM YMHOM, 3HU3NUTHU
Macy BCbOTO KOCMiYHOTo anapary. Pe3yspraTi fucepTauiiiHoi po6oTy, a came MaTeMaTU4yHi MoJesli, MeTOOUKHY Ta
pexomengarii, BUKopuctosyiorbca y JI1 «Kb «IliBgeHHe», a TakoX y HaBYaIbHOMY IIpoLeci JJHIpOBCLKOTO

HalliOHaJILHO yHiBepcuTeTy iMeni Onecs 'oHyapa.

2. In the dissertation are investigated the dependence of the design characteristics of mesh phase separators, such
as bubble point pressure and hydraulic pressure drop, depending on the angle of fiber weave of deformed mesh
elements when a form of mesh elements cells changes from square to rhombic. Analytical dependences of the
geometric characteristics of the deformed mesh element cell, and mathematical models of the formation and
movement of the interface through the mesh of plain and twill types, taking into account the spatial structure of
weaving, have been developed. It has been established and experimentally confirmed that when the mesh weaving
structure is deformed, the capillary pore diameter decreases and its coefficient of hydraulic resistance increases,
depending on the value of the fiber weaving angle. The dependence of the coefficient of hydraulic resistance of
deformed mesh elements on the value of the fiber weaving angle, described by an empirical coefficient, which has
the form of a polynomial function of the 3-rd degree, was experimentally found. On the basis of the obtained
scientific results, engineering methods have been developed for calculating the parameters of the mesh phase
separators of the engine starting systems in microgravity conditions in the tanks of spacecraft using, as the main
working element, deformed mesh elements. Their use makes it possible to increase the bubble point pressure of
the mesh phase separators and to reduce the hydraulic pressure drop in the fuel supply system and, thus, to
reduce the mass of the entire spacecraft. The results of the dissertation work, namely, mathematical models,
methods and recommendations, are used in the Yuzhnoye State Design Office, as well as in the educational
process of the Oles Honchar Dnipro National University.
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