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Dudko O. G., Sorochan O. M., Shayko-Shaykovskiy O. G.

THE EFFECT OF MECHANICAL FACTORS FOR INTERNAL FRACTURE
FIXATION WITH A PLATE ON FRACTURE HEALING

The main principle of treatment of bone fractures of the musculoskeletal system is the
repositioning of the chips with their subsequent fixation by various designs until the consolidation
of the fracture. This process is influenced by a significant number of factors, such as general (the
age of the patient, the presence of concomitant diseases, metabolic disorders, the use of drugs, etc.)
and local (the quality of the fragment fragmentation, blood supply to this site, the presence of
infection in this area, etc.). Of considerable importance are mechanical factors, optimization of
which allows to achieve fracture joining in optimal terms. Traditionally it is believed that the most
durable structural materials should be used for the bone osteosynthesis purposes, because as a
result of the load, the phenomena such as the migration of the latches, their fracture, secondary
displacement, non-fracture fracture are often noted. In connection with this, there was a need for
an analysis of the mechanical factors that influence fracture joints, the choice of materials and the
construction of structures in which these parameters will be optimized.

An analysis of the main mechanical factors influencing the results of osteosynthesis of the
fracture by the plate was performed. There are three main groups of factors - biological character,
factors depending on the design and material from which the fixator is made, and the factors
associated with the features of surgical technique. The best choice should be considered
biotechnical systems with less rigid fixation. This effect can be achieved by using materials from
Young's lowered module. According to the authors, the combination of a metal plate with polymer
screws, combinations of a polymer plate with metal screws or a polymeric plate with polymer
screws will help to create optimal mechanical parameters for fracture joints. The use of
biodegradable materials for the manufacture of components of the fixing system allows dynamically
to reduce the stiffness of the fixation and provides a gradual loading of this site.

Keywords: osteosynthesis, long-bone fracture, plate, mechanical properties, fracture
healing.
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BO3MOKHOCTH KOMIBIOTEPHOTO IJIAHUPOBAHMS NPU JIEYEHUU
0’KOIOB METOJ0OM DKCIIAHJAEPHO# JEPMOTEH3UM

DKkcnanoepras 0epmomeH3us — NepCneKmueHast 001ACmyb NIACMUYecKoll xupypauu. /[antviil
Memoo no3eousiem IPHeKmueHo 60CCMAHABTUBAMb KONCY UYENI08EKd, NOCMPAOABUIESO OM 0HCO208
unu opyeux mpaem. Mbvi npeonacaem npomomun npocpAMMHO20 obecnedeHusi O pearu3ayuu
Memooa IKCNAHOEPHOU OepMOMe3Ul ¢ Y4emom pacnoiodcerus aunuti Jlaneepa na Kooice
nayuenma. Ha ocnosanuu cneyuanvhulx pacuemos, npocpamma no3eonsem 0vbicmpo U HA2IA0HO
RAAHUPOBAMb ONMUMALLHOE PACNONONCEHUE IKCNAHOEPA 05l BIPAUJUBAHUSL HOBOU KOJCU C YHEemOM
UHOUBUOYATILHOU 8apuabenvHocmu. Pe3ynomamul pabomuvl MO2ym HenocpeoCmeenHo 6HeOpamvCs 8
MEQUYUHCKYIO NPAKMUKY.
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Knrwuesvie cnosa: KomnviomepHoe njiaHupoeanue, ekcnandepHa ()epmomefwuﬂ, JUHUU
JYaHeepa, MexanudeckKoe pacniadsiCeHue Kodicu.

ITocTanoBka npo6JeMbl. MeTos SKCIIAHAEPHOU AEPMOTEH3UHM — 3TO CPABHUTEIBHO HOBBIN
NEPCIEKTUBHBIA METOJ IUIACTHYECKOW XHMPYPTUH, IO3BOJISIOUIMNA YCTPAHUTh 3HAUYUTEIbHBIC
Je(heKThI KOXKH (Yale BCEro MPUMEHSETCS MPHU JICYCHUH 0’KOTOB). MeTo/1 OCHOBaH Ha CITIOCOOHOCTH
YeJIOBEYECKOW KOXKM K DJIACTUYHOMY pPACTSDKEHUIO. ECTECTBEHHBIM IIyTEM 3TO MPOMCXOAMT,
HampuMep, BO BpeMs OEpeMEHHOCTH, WU MPU CYLIECTBEHHOM MpubaBiieHnH Beca. MIcKyccTBEHHBIM
IIyT€M KOXY MOKHO PacTArMBaTh C IOMOLIBIO CIEMAIBHOIO YCTPOMCTBA — 3Kcnanaepa [1].

W3BecTHO, 4TO YenoBevecKasl KoKa 3JIaCTUYHA U yIpyra Onarojiapsi KojulareHy, BEUIeCTBY,
COJIEpKAIlEMYCsl B MEXKKJIETOUHOM BELECTBE COEAMHUTENbHOM TKaHU. OH pacnosioxeH
YIOPSAOYEHHO, B BHJIE IYYKOB BOJOKOH. B HampaBieHHMM 3TUX Ny4YKOB (OPMHUPYIOTCS Tak
HasbIBaeMble TUHUY JlaHrepa (yCIOBHO MPOBEICHHBIC JIMHUU Ha KOXke) [2]. ONBITHBIM ITyTeM OBLIO
BBISICHEHO, YTO €CJIM PacTATUBATh KOXKY MEPIEeHIUKYIApHO NuHUSAM JlaHrepa, TO KOJUIareHOBBIE
BOJIOKHA BBITSTUBAIOTCS W yTOHYar0TCs Oe3 (parmentanuu u pa3peiBoB [3]. Ilpeanonaraercs, uto
pasMellleHre SKCIaHaepa ¢ y4eToMm JMHUM JlaHrepa mo3BosuT oOJIErdYuTh UM YCKOPUTH IpoLece
pOCTa HOBOW KOXH.

AHaJIU3 NOCJEeAHUX HCCIe0BaHu U myOaukanuid. CaMm METO]l 3aKJII0YAeTCs B TOM, 4TO
MOJT KOXY B HECKOJBKHX CAaHTHMETPax OT JE(PEeKTHOrO yJacTKa KOXKH BBOJUTCS CHIIMKOHOBBIN
skcnanzep (puc. 1).

Pucynok 1 — M300pakeHre THIIMYHOTO TKAHEBOT'O SKCIaHepa
1 — 6a3a i1 ynaneHHoro 3anojdHeHus 0aiona, 2 — TpyOKa, 3 — CHIIMKOHOBEIHN OalliioH

Ero o6beM paccuuThIBacTCS B 3aBUCUMOCTH OT TUIOIIAIN MOBPEKIECHHOTO y4acTKa. 3aTeM, ¢
[UKIUYHOCTBIO B JIBE HEJEIN B DKCHAHJAEP C MOMOIIBI0 0a3bl BBOAUTCS (DU3PACTBOP, yBETUUUBAS
00BeM OaJTOHA W 3aCTaBIIsAS KOXKY pacTATHBAThCs. Takum o0pa3om, GopMHUpPYETCsT «BBIPAIIICHHBII
Y4aCTOK KOXH C HEOOXOJUMBIMH XapaKTePUCTHKAMHU. 3aTeM OKCHaHJep W3BJIEKaeTcs, a
M3MEHEHHBIN y4acTOK KOXU uccekaercs. /ledekT mpukpbIBaeTCsl 3TUM yYacTKOM KakK JIOCKYTOM.
Pana mocnoiiHO 3amuBaeTcs € HAJIOKEHUEM KOCMETHYECKOrO0 BHYTPUKOXHOTO ImiBa. [2, 3].
Omneparnus 1aeT XOpoIIre pe3yiabTaThl, TaK KaK /Ui MJIACTUKU OepeTcs y4acTOK KOKH, CXOIAHBIN IO
XapaKTePUCTHKAM C TEM y4aCTKOM, KOTOPBII HEOOXOAMMO UCTIPABUTH.
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MeTtonbl KOMIBIOTEPHOIO IJIAHUPOBAHUS XUPYPIHMUYECKMX BMELIATEIbCTB JOCTATOYHO
IIMPOKO Pa3BUTHI B Pa3HBIX 00JACTAX MEIUIMHBI, I TpeOyeTcss BBICOKOTOYHOE BO3JEHCTBHE Ha
OmpeieNICHHbIE aHATOMHYECKUE CTPYKTYpHI [4-8].

He.]'l]: HCCJICA0BaAHUA. M1 NpeaACTaBJsICM IIPOTOTUII HPOTpaMMbl IJid BBIYHCIICHHUA U
HaFHHHHOﬁ ACMOHCTpaluu Hauboee BBII'OJJHOT'O PasMCUICHUA OBKCIaHACPa C YUYCTOM JIMHUN
Jlanrepa. BXoHBIMU JaHHBIMU SBJISIOTCA: CXEMa pacloyioKeHus JIuHui Jlanrepa Ha yesoBeyeckoM
Teje, pa3sMepbl 4acTH TeNla MALUEHTa, KOTOpas IMOJIydyusa IOBPEkKACHUE, Pa3Mepbl U IOJIOKECHUE
MOBPEXJCHHOIO y4yacTKa, pa3Mepbl SKcmaHjepa. B pesynabrare mnoisyyaercs H300paxkeHue
HOBpG)KI[ﬁHHOfI YacTH Teja C MOKa3aHHBIMU Ha HeEH PECKOMCHAOBAHHBIMHA (Hapanneano JIMHUAM
Jlanrepa) ¥ He pEKOMEHJOBaHHBIMM (NIEPIEHAMKYISAPHO JHHUAM JlaHrepa) MOJIOKEHUSAMU
skcmanzaepa. MHrepdeiic mporpamMmsl BKIIOUaeT H300paXKEHHE YacTH Tela C  3aBEAOMO
HaHeceHHbIMU JInHUAMHU JlaHrepa (Oepercst Ta yacThb Tena, Iae ecTh Ae(PEeKT KOXKH), a TAKKE BOCBMHU
KHOIIOK.

Aaroput™m padotsl mporpammbl. CHauana Ha H300pakeHUMM OTMeyaeTcs paHa (A
ymnpouieHus pacuéra Oepercst kpyrias ¢opma), 3atem Ha Ommkalmmx K Hel ywmHUAX Jlanrepa
IIPOU3BOJILHO 0003HAYAIOTCS TOYKU U COEAMHAIOTCS BEeKTOpaMu. BriOupaercss BoceMb BO3MOKHBIX
pacrnojoXKeHuil SKClaHJepa BOKPYT paHbl, KaXJOMy M3 KOTOPBIX CTaBUTCSI B COOTBETCTBHE

MapajuiebHbIA €My BEKTOP Ci' Jns xaxmoro Ci HaXOJUTCS OJIvKaHIIas K HEMy TOYKA Ha JIMHHUH
Jlanrepa. Boruncisercs: cKkasipHOEe IPOU3BEICHUE:
s=(C..LL). (1)

Tac: Ci (l :1, 8) - C,I[I/IHI/I‘IHBII\/'I BCKTOD, napamleanHﬁ 9KCIIaHACPY, Li

BEKTOD, BBIXOSAIINN U3 OirKaiiien K i-My SKCIaHiepy TOYKU Ha nuHuu Jlanrepa (puc. 2).

- €QUHUYHBII

"
% MainWindow =)

Start new line '

| Calculate vectors |

‘ Picture |

[ Save to file |

[ Point wound ]

‘ Calculate cameras |

dist 109,293183684986
dist 128,996123972777
dist 150,685102116964
dist 170,299735760218
scalar -0,74740931868366
“« m

\ ‘ Calculate aligment

Pucynok 2 — [Ipumepsl BEKTOPOB, UCIIOJIB3YEMBIX B QJITOPUTME!
Ci — BekTOp, NapaienbHbIi 3Kcanaepy, Li — BEeKTOp, BEIXOASIINN U3
ommkaiieit k Hayany Ci Touku Ha TuHuK Jlanrepa

Pexum noctymy: http://sap.pstu.edu

152


http://sap.pstu.edu/

Hayka Ta BUpOGHMIITBO

2019 p. Bumn. 20
bioinscenepia

B cayuae ecnu MOIysb CKaJIIPHOTO MPOU3BEACHUS |S|Hax0m/1Tc;1 B npezaenax ot 0,7 no 1

(4TO OTBEYaET MPAKTUYECKU MapauIeIbHOMY PpACIOJOKEHHUIO JKCIaHAepa U JuHuuM JlaHrepa B
JAHHOM TOYKE), TO paCIOJIOKEHUE OTMeuaeTcs Kak OaronpusTHOE U BBIAEIACTCS 3€JICHBIM

usetoM. Ecim 0£|S| <0.4 pacronoxeHne OTMEUAETCS KaK HEOIArONPUATHOE W BBIAEISAETCS

KpacHbIM I[BeTOM. Ecimu 0.4<|S| < 0.7 T0 pacmonoKeHHEe OTMEUACTCS JKEITHIM I[BETOM Kak

BO3MOJKHOE, HO HepekoMeHryemoe (Puc. 3).

- N
# ° MainWindow [

Start new line l
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i Save to file |

[ Point wound ]

I Calculate cameras |

dist 109,293183684986
dist 128,996123972777
dist 150,685102116964
dist 170,299735760218
scalar -0,74740931868366
|« m

| Calculate aligment

Pucynok 3 — Onpenenenre oNTUMaIbHOIO PAaCOIOKEHHUS IKCIIaHAepa.
1 — skcnanaepsl ¢ G1aronpUsATHBIM PAacIONOKEHUEM (OTMEUYEHBI 3€JIEHBIM), 2 — SKCIIaHJIEPHI C
HeOJIaronpusATHBIM PacIoioKeHHEM (OTMEUeHbl KPacHbIM), 3 — SKCIAaHJIep C BOZMOXKHBIM, HO
HEPEKOMEHIyEMbIM PACIIOJIOKEHUEM (OTMEUEH KENThIM), 4 — CXeMaTH4YEeCKOE H300paKeHNE PaHbI

[Iporpamma mo3BOJISIET OBICTPO BBISICHUTH ONTHMAJIbHOE PACIOJNIOKEHHE KaMephl
OTHOCUTENIbHO paHbl U JuHuM Jlanrepa. [Ipennonaraercs, uto B OyayiieM B Hee OyAeT BKIIOYEHA
HeOoJbIIas 0a3a JaHHBIX, OCHOBaHHAsl Ha M300paKEHUSAX Pa3IUYHBIX YacTed Tena ¢ JAepeKTaMu
KO>KH U pa3MepaMu paHbl.

BbIBO/IbI

OKcrnaHJepHasl [I€MOTEH3Usl OYE€Hb IEPCHEKTUBHAs OTPacib IUIACTUYECKONM XHUPYPTHH,
MO3BOJISIIONIAs 32 HEOOJNIbIION BPEMEHHOM MPOMEXKYTOK HCIPABUTh IMOCIEACTBHUS 0KOIOB HWIIH
apyrue nedexTsl Koxu. [IpencraBieHHas mporpamma IpH3BaHa OOJerduTh paboTy XHpYpra,
COKpaTUTh BpeMs Ha pacyeTbl U O00ecleyuTh OOJBIIYIH0 TOYHOCTH PACHOJIOKEHUS Kamepbl
oTHocuTeNbHO NuHUM Jlanrepa. [lepcriekTHBON pabOThI ABIAIOTCS NMPEABAPUTEIbHBIE KIMHUYECKHE
UCIBITaHUS Pa3pabOTaHHOTO MPOTPaMMHOI0 0OecIIeYeHHs.
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Kipsik A. O., Koxopes A. E., AppyHin O. I'., Kpemens B. A., Ouqiiinuk I'. A.

MOXKJINBOCTI KOMIT'IOTEPHOT'O INTAHYBAHHA ITPU JIIKYBAHHI
OIIIKIB METOAOM EKCITAHAEPHOI JEPMOTEH3II

Memoo excnandepnoi depmomen3ii npu niacmuyHin Xipypeii onikie ma iHwux Oegexmis
WIKIpU IPYHMYEMbCA HA 30AMHOCHI TH00CLKOL WKIpU 00 pocmy Npu MeXaHiyHOMY pO3mscy68aHHI.
Memoo nonseae y 68edenHi CUNIKOHO8020 OaloHy (ekcnanOepa) nio wiKipy nayienma nooausy 0o
Micys Oeghekmy ma HANOBHEHHsl U020 (PI3I0N02IYHUM POZYUHOM 3 NEePIOOUYHICIIO NPUbAU3HO -2
muoicHi. Ilicna O0ocsaeHeHHs po3mAcHYmMOK WKIpolo HeobXiOHOoi niowyi, HO8Y WKIpy 3pizaomo i
noxkpusaroms Heio Oegekmuy OLAHKY mina. byno npodemoncmposano, wo nomenyian wxipu 0o
PO3MA2YBAHHS HEOOHAKOBULL ) PISHUX HANpAMKAX. SHAYHO Kpawje, Oe3 ¢ppazmenmayii ma po3pusis,
80HA PO3MALYEMBCA Y HANPAMKAX, NEPNEHOUKYIAPHUX MAK 36aHUuM Niniam Jlaneepa - Konazenoeum
80I0KHAM, wo Gopmyroms nyuku y moswii wikipu. Omoice, po3miujenHs ekcnanoepa Oinvui 00682010
gicclo napanenvHo niHiAm Jlaneepa (OCKiNbKU exkcnamoep po3ULUPIOEMbCS NEPesadtCHO 830084
KOpOMKOI 0Ci) 003604UMb 3HAYHO NOAE2UUMU MA CKOPOMUMU NPOYedypy BUPOUSYBAHHA HOBOI
WIKIpU 3a paxyHoxk Oinbul weuoxkoeo ii pozmsazyeanus. Mu npononyemo npomomun Komn 1omepHoi
npocpamu Ol HAOYHO20 WNIAAHYBAHMA DPO3MIWeHHsA eKCcnanoepa ni0 WKIipolo nayienma 3
VpaxysauHam posmauiyeants ainiu Jlaneepa nooausy oegpexmmoi oinanxu. Ilpoepama nputimae na
6Xi0 cxemamuune 300paxcents ninitl Jlaneepa Ha 8iONnoGiOHIU Yacmumni mina, micye 3HAX00HCEHHS
ma po3mip pauu, po3mip excnanoepa. Ilpocmip naskono panu posdousacmocs Ha 8icim obracmet, y
AKUX MOJACIUBE PO3MAULY8AHHA eKcnanoepa. Onmumanvhe po3mauly8ants GU3HAYAECMbC MEMOOOM
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MIHIMI3aYil  cKanapHo2o 000YMKY HOPMOBAHO20 6eKMOpY, AKUL NAPANelbHULl KONXCHOMY 3
MOIACTUBUX PO3MAULYBAHb, 3 HOPMOBAHUM 8EKMOPOM, OOMU4HUM 00 NiHii Jlaneepa y naubauxcuii
0o 0anoeo pozmauitysanHs mouyi. Hatikpawi pozmautyeanus 8ioMiuaomuvcs 3e1eHUM KOJIbOPOM,
Hatieipwii — 4epeoHUM, NPOMIJNCHI — JHCOBMUM. 3ANPONOHOBAHUL NPOSPAMHUL 3ACiO 0036801UMb
JIKApIo WeUOKO Mma HAOYHO 3 ’ACY8amu ONMUMAlIbHe PO3MAULY8aAHHI KAMepU eKCnanHoepy 8i0HOCHO
panu ma ninit Jlaneepa 3 ypaxysauHs inHOUIOYAIbHUX PO3MIDIE PAHU MA YPAICEHOI YacmuHu mind.
Ha maiibymne nianyemocs 6KaouenHs 00 npocpamu 6a3u OaHux nayicumie ma 300paxcenb pisHux
yacmun mina 3 deghekmamu WKipu ma po3mipamu paxu.

Knrwouosi cnoea: xomn’rtomepne nianyeamHs, eKcnaHoepHa oepmomen3is, ninii Jlaneepa,
MexaHiuyHe po3msAcyGaHHA WKIPU.

Kiriak A. O., Kokorev A. E., Avrunin O. G, Kremen V. A., Oleynik G. A.

COMPUTER PLANNING FOR THE TREATMENT OF BURNS USING
TISSUE EXPANSION METHOD

The method of tissue expansion in plastic surgery of burns and other skin defects is based on
the ability of the human skin to grow at mechanical stretching. The method is to insert a silicone
cylinder (expander) under the patient's skin near the defect site and fill it with a physiological
solution at intervals of approximately 1-2 weeks. After the stretched skin has reached required
area, a new skin is cut and transfer on the defective part of the body. It has been demonstrated that
the potential of the skin to stretch uneven in different directions. Much better, without
fragmentation and discontinuities, it stretches in directions perpendicular to the so-called Langer's
lines - collagen fibers that form bundles in the thickness of the skin. Consequently, the expansion of
the expander with a longer axis in parallel with the Langer's lines (as the expander extends mainly
along the short axis) will greatly facilitate and reduce the procedure of growing the new skin due to
its faster stretching. We offer a prototype of a computer program for the visual planning of
placement of the expander under the skin of the patient, taking into account the location of the
Langer's lines near the defective site. The program accepts the schematic representation of the
Langer's lines on the corresponding part of the body, the location and size of the wound, the size of
the expander. The space around the wound is divided into eight areas where the expander location
is possible. The optimal location is determined by the method of minimizing the scalar product of a
normalized vector, which is parallel to each of the possible locations, with a normalized vector
tangent to the Langer line in the nearest point to the given location. The best locations are marked
with green, the worst ones are marked with red, and the intermediate ones marked with yellow. The
proposed program tool will allow the surgeon to quickly and accurately find out the optimum
location of the expander chamber relative to the wound and Langer's lines, taking into account the
individual sizes of the wound and the affected part of the body. For the future it is planned to
include in the program the patient database and images of various parts of the body with skin
defects and wound sizes.

Keywords: computer planning, tissue expansion, Langer's line, mechanical stretching.
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OIIHKA JMCKPUMIHAHTHUX XAPAKTEPUCTUK METOAY
KOMIT'IOTEPHOI OJIb®AKTOMETPII ITPU BUSHAYEHHI
PECIIIPATOPHO-OJIb®AKTOPHHUX ITIOPYIIEHD

Ilposedeno cmamucmuuny 00poOKY pe3yibmamié OiAcHOCMUKY, WO NiOMEePON’CYE
aoekeamHicms ~ MOOeli  He3anedcHOI cmamucmuunoi  eepughikayii ma 0ae  MOUCTUBICMD
BUKOPUCMO8YB8AMU 3aNPONOHOBAHULL MEMOO NpU AKOMY 8 NOGIMPAHOMY MPAKMI PUHOMAHOMeMPA
BCMAHOBIIOEMBCSL 000PUBEKMOD, A NAYIEHMY NPONOHYEMbCA GUKOHAMU OUXATbHI MAHespu npu
Qikcysanni momenmy uacy, npu AKOMY O0O0CA2AEMbCSA HIOXAIbHA YYMIUBICMb 3 NOCHIOVIOUUM
BUBHAYEHHAM EeHepeeMUYHUX XAPAKMePUCMUK OUXAHHA, O1a (DYHKYIOHANbHOI  O0iaeHOCMUKU
OUXANILHO-HIOXOBUX NOPYULeHb | MeCMYBAHHS PeCNipamopHO-HIOX080I YUYMIUBOCHIL.

Knwuoei cnoea: ooopisexmop, onvghakmomempis, punoMaHoMempisi.

IMocTanoBka npodJemu. [IpoGiema BU3HAUYCHHS pECHipaTOPHO-OIb(PAKTOPHUX MOPYIIEHb
€ Jy)Xe CKJIQJHOI0 Yy Cy4YacHI OTOpMHOJApUHIOJIOrii, 60 MoTpedye KOMIJIEKCHOro miaxony. s
BU3HAYCHHS MOPYIIEHb HIOXY BHKOPHCTOBYIOTHCS OUIBIIOI MIpOI0 METOAM, IO 0a3yloTbCs Ha
Cy0’eKTHBHIN OLIHII JOCHiIKyBaHUX (CHIPQIHT CTIK TecT, TecT yHiBepcuTery [leHcenbBanii Ta
i) [1]. HaiOinpmn momupeHuM Ta 00’ €KTUBHUM I1HCTPYMEHTAIBHHUM METOJOM JIOCIIDKECHHS
pecrmipaTOpHUX TMOPYIIEHb € METOJA KIIbKICHOT OIIHKM (YHKIIi HOCOBOrO JUXaHHSI —
puHomanomerpisi. Lleid MeTo] 3acHOBaHWI Ha BHMIPIOBAaHHI Tepemaay THUCKY MK BXOJOM Ta
BUXOJIOM 13 HOCOBOi MOPOKHUHM Ta BUTPATH MOBITPs, L0 MpoIyckaeTbes npu upomy [2]. Crin
OPUAHATH 1O yBark TOW (hakT, MO HOPYIICHHS HIOXY TICHO TOB’S3aHI 13 pecHipaTOPHHMH.
OnbdakTopHe AOCTIIKEHHS MOXE OyTH KPHUTEPIEM OLIHKH PUHOXIPYT1YHOTO BTPYYaHHS, TAKOXK
MOPYUICHHSI HIOXY MOJKE CBIJUUTH PO pecHipaTopHi mopymeHHs. ToMmy akTyalabHOIO € 3ajada
PO3pOOKH KOMIIJIEKCHOTO MiIX0AY BU3HAUEHHS pECIipaTOPHO-0Ib()AKTOPHUX MOPYIIECHb.

AHaJi3 ocTaHHiX AociigxeHb Ta nyoOaikauii. [Ipy npoBeneHH! NepenHbOI AKTUBHOL
punomanometpii (IIAPM) BumiproeTscst BUTpata moBiTpst Q yepe3 OAMH 13 HOCOBHMX INPOXOIB 1
nepenaj TUCKIB AP MK aTMocepHHM 1 B HOCOTJIOTIII Ha BXOJl OJHOTO 3 HOCOBUX XOJiB
TE€OMETPUYHO OOTYpOBaHOIO 3a JOMOMOIOK JU(EPEeHIiaIbHOTO JaTYMKa, HNPUYOMY JIUXAHHS
3MIACHIOEThCA 4Yepe3 I1HMMK HocoBMM XiA. JIOCTOBIpHICTH MJIarHOCTHKM MpPU I[bOMY 3HA4YHO
3MEHIIYEThCS Yepe3 pPO3LIUPEHHS OTHOTO HOCOBOTO X0y IIpU 0OTYpyBaHHI 1HILOTO, 1, SIK HACTI/IOK,
HEMOJKJIMBICTh KOPEKTHOrO anre0paiuHoro AoJaBaHHS IMOCIIJOBHO BHUMIPIOBAaHMX BUTpAT MOBITPS
Qy,,, T Qp  depes IiBUil Ta IPaBUil HOCOBI XOAH BIAMOBIHO [3].

3anHs akTuBHa puHomaHoMmetpis (BAPM) mepenbauae BUMIpIOBaHHS CyMapHOi BUTpaTH
noBiTps Q mpM AMXaHHI HOCOM depe3 OOWMIBa HOCOBHX XOJHM 1 Tepemnany THCKIB AP Mix
aTMOc(epHUM 1 B HOCOIJIOTHI (AMCTalIbHUHA KIHELb BHUMIPIOBAJIBHOI TPYOKH JaTUMKa THUCKY
BBO/IMThCS Yepe3 POTOBY MOPOXKHUHY) (puc. 1.).

Tak sk aHaNi3 OCTaHHIX JOCITIIKEHBb Ta IMyOJIKaIliid MMOKa3as, 0 METOJI PUHOMAHOMETPIi €
HaOIbIl 00 €KTUBHUM (YHKIIOHAJIBHUM METOJOM Cy4YacHOi JIOp-JIarHOCTUKH, a METOJ
JUHAMIYHOT 3aJHbOI aKTHBHOI puHOMaHoMeTpii (BAPM) y mopiBHSIHHI 13 MEpPeIHbOI0 aKTUBHOIO
PUHOMaHOMETpIi€r0 OLIBII JOCTOBIPHUMN, TO 0 CTaHAapTHOrO Metoay 3APM npononyeTbes qoaatu
BH3HAYECHHS JICSKHUX MTapaMeTPiB, OB’ sI3aHUX 13 PYHKITIEIO HIOXY.
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