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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 59.37.33

Tema gucepranii:

1. BoockoHasIeHHsI METOiB Ta 3aC00iB 17151 BUMIPIOBAaHHS TUCKY B a€pOAMHAMIYHUX 00'€KTax

2. The improvement of pressure measurement methods and means in aerodynamic objects

Pedepar:

1. O6'eKT mOCIiIPKEHHS - IPOLeCU BUMipIOBaHHS TUCKY B a€POJIMHAMIYHUX 00'eKTax. [IpeMeT JoCmiIKeHHs -
METOJY, MOJIeJli Ta 3aCO0U M1 BUMiPIOBaHHS TUCKY B a€pPOJMHAMIYHUX 00'eKTax. JucepTaliio NpruCBSIYeHO
BI,OCKOHAJIEHHIO HAassBHUX METO/IiB, 3aCO0iB /111 BUMIPIOBAaHHS TUCKY B a€POJAMHAMIYHUX 00'€KTaxX Ta ix
METpPOJIOTiYHOro 3abe3neyeHHs. HaykoBa HOBU3HA OTPUMAaHUX Pe3yJbTaTiB: BIleplie OTPMMaHO MaTeMaTUYHi
MO[Iei, 110 NO3BOJISIOTh BU3HAYaTH HOPMATUBHI TPAaHUYHI JUHAMIUHI TOXUOKY KaHaJliB BUMipIOBaHHS CTaTUYHOTO
THUCKY, AIMHAMIYHOTO THUCKY i 4yMcsia M cuCcTeMU aepoAMHAMIYHUX NaHuX i pa3oBux komaH[ (CAIPK); BHocKOHaneHo
MeToq, suHaMmivHux BunpobyBaHs CAIIPK, 3acHOBaHMI HA TOMY, 110 HEOOXIiIHI PiBHI CUTHAJIIB TUCKY Ha BXOU
CHCTEMHU 33T AI0ThCS KEPYIOUOI0 0OUYMCIIIOBAJIbPHOIO MAIIMHOIO Yepe3 I1epeTBOPIOBaY KOIiB, 1110 JO3BOJISIE 3HAYHO
CIIPOCTUTH KOHCTPYKIiI0 BUIIPOOYBAJIbHOTO CTEHY; BLOCKOHAJIEHO €JIEKTPUYHUM, MEXaHIYHNI METOOU
BUMIPIOBaHHS TUCKY 32 PaXyHOK BUKOPUCTaHHS (POTOENIEKTPUIHOTO METOY IEPETBOPEHHS iH(popMallii, o

MiJBUIINIIO PO3AiIBbHY 30aTHICTh i TOYHICTb BUMIPIOBaHHS TUCKY; BIOCKOHAJIEHO iHIYKTUBHUN METOJ, BUMiPIOBaHHS



THCKY 32 PaXyHOK II0PO3PSIHOrO NOPiBHSIHHS CUTHAJIIB, HABEI,EHNUX B OOMOTKAX ABIIKOBOTO KOZY i B 0OMOTKax KOy
I'pes, o [03BOJISIE BUKOHYBATU KOHTPOJIb [IPALE3AATHOCTI METOY Ta IIPUCTPOIO; BLOCKOHAJNIEHO iHAYKLINHUI
METO/, BUMIPIOBaHHS THCKY, 32CHOBAHWI Ha BU3HAYEHHI BEJIMYMHU BXiJHOTO TUCKY 10 KOOPAMHATAM
BMMipIOBaJIbHOI KOTYHIKY, IIJISIXOM BBEJIEHHSI CUCTEMU KOTYUIOK 30YIPKEHHS, IBOXIIO3ULIIHUX BUMUKaYiB, ALIT i
MIKPOKOHTPOJIEPA, WO MiIBULIMIIO TOYHICTD | YyTIMUBICTL MeTOAy. [IpakThyHI pe3yibTaTy - BU3HAYEHO HOPMATUBHI
MaKCUMaJIbHi 3HaUeHHS AMHAMIYHUX TOXUOOK i TOXMOOK KBAaHTYBAaHHS 32 PiBHEM /1JIs1 KaHAaJliB BUMipIOBAaHHSI
CTaTUYHOrO, JMHAMIYHOTO TUCKIB i yncia M, a TakoX iHTepBaiy IUCKPeTU3alil 3a 4acoM J1JIs1 LMX KaHaJliB;
BIOCKOHAJIEHO CTPYKTYPY CTeHAY AnHamiuHux BunpobyBaHs CAJIPK; 3anponoHoBaHO HOBi GyHKIIOHAMbHI i
KOHCTPYKTUBHI CXeMU JATYMKiB TUCKY; PO3PO6JIEHO i BIIPOBAIKEHO 6araToKaHalbHy 6apOMETPUYHY
iH(popmalliiiHO-BUMIipIOBaJIbHY CUCTEMY. Pe3ysibTaTu JUCEPTALiIHUX NOCiI)KeHb BIIPOBAIKEH] B XapKiBCbKOMY
Iep>kaBHOMY aBialiiiHoMy BUpoO6HUUOMY mnifnpueMcTsi (XIIABII) (akT BnpoBagkeHHs Bif 17.05.2005 p.); B HaB4YasIbHi
npouecy HallioHaspHOTo aepoKoCMivHOro yHiBepeureTy im. M.€. JKykoBcbkoro "XAI" (akT BIIPOBaIIKEHHS Bif,
12.09.2005 p.), HajionanbHoro TexHidyHOro yHiBepcuteTy Ykpainu "KuiBcbkuil oJiTeXHiYHUN IHCTUTYT" (aKT
BIIpOBaIKeHH: Bif 7.06.2006 p.) Ta XapKiBCbKOr0 HalliOHAJIbHOT'O YHIBEPCUTETY PalioeIEKTPOHIKHU (aKT

BIIpoBaikeHH4 Big 10.09.2009 p.).

2. Research object - process of pressure measurement in aerodynamic objects. Subject of investigation - methods,
models and means for pressure measurement in aerodynamic objects. The scientific novelty of the results:
mathematical models of dynamic errors for channels of static and dynamic pressure and number M for system's
channels perturbations of aerodynamic data and single commands (SADSC), method for dynamic testing SADRK
based on the fact that required levels of pressure signals at the inputs of the system are defined by control
computer code converter which can significantly simplify the design of the test stand has been improved;
electrical and mechanical methods have been improved at the expense of the use of photoelectric method for
transformation of the information, which increases the resolution and accuracy of the pressure measurement;
inductive method of pressure measurement has been improved at expense of bitwise comparison of the signals
induced in the windings of the binary code, and the windings of the Gray code, that allows to perform the control
of working capacity of the method and apparatus; induction method of pressure measurement based on the
determination of the inlet pressure by coordinates of measuring coil, by introduction of field coils, two-position
keys, ADC and microcontroller which improved the accuracy and sensitivity of the method. Practical results -
normative maximum dynamic errors and quantization errors by the level for measurement channels of static,
dynamic pressure and number M, and sampling intervals in time for these channels have been determined; the
structure of the dynamic test bench SADRK has been improved; functional and design scheme of pressure sensors
have been proposed; multi-channel pressure-information-measuring system was developed and implemented. The
results of the developments and the research have been introduced into production and instruction process,
which is confirmed by the appropriate implementation certificates.
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