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JOCJIIKEHHSA I'APOJAMHAMIKHA ITOTOKY MOBITPS B CTPYMEHEBO-HIIIEBINI
CUCTEMI CITAJIIOBAHHS ITAJIMBA

AHOTALIA Ilpogedeno 0ocriodcents cmpykmypu HOMOKy ROSIMps 6 Hiulegiti nopodcHuni mpaneyicsuonoi ¢opmu iz nio-
CKUM KO3UPKOM HA NepeOHill CMIHYi 8 YMO8ax CMpYMeHego-Hiuesoi cucmemu cmabinizayii i cnamosants 2a3ono0ibHo2o
nanusa. [Ipedcmaeneno memoouxy npogedenHs ma Onuc eKCnepuMeHmansHol yCmano6Ku O 6UKOHAHHA MePMOaHeMoMen-
PUYHUX 00CTIONCEHb. BUKOHAHO NOPIGHANHSA eKCnepUMEHMANbHUX OaHUX NPOino mypoyieHmHocmi Ons nPAMOKYmHOL ma
mpaneyiesuonoi niwi. Ilpoananizoeano cmpykmypy meuii 8 Hiulesiti nopoxcHuHi ma ii enaue Ha cmabinizayitini AKocmi
CMpyMeHeso-Hiuesoi cucmemu.

Knioueswie cnosa: cmpymenego-niwesa cucmema (CHC), mypbynrenmuicme, nanbnuxoguii npucmpiii, nyckogi xapaxmepu-
CIMUKU.

A. SIRYI, M. ABDULIN, A. BARANYUK

STUDYING THE HYDRODYNAMICS OF AIR FLOW IN THE FUEL COMBUSTION SYSTEM
OF A JET-RECESS TYPE

ABSTRACT The purpose of this scientific paper is to improve the startup characteristics of jet-recess system (JRS) by
changing its configuration after the analysis of the hydrodynamic structure of flow. A change in the configuration of recess
cavity covers a change of its rectangular shape for the trapezoidal shape with further establishment of the so-called "flow
structurator” represented by the flat apron above the recess in the front wall. The flow structure, in particular velocity pro-
files averaged in time and their pulsations were measured experimentally using the heat loss anemometer-based technology
in isothermal conditions in the air channel provided that the recess is available. The experimental data are given for the dis-
tributions of average velocities and their pulsations in the central part of recess cavity. The experiment was carried out in the
range of Reynolds numbers of 23-10° to 84-10°. An equivalent channel diameter of the burner was used as a defining dimen-
sion in the Reynolds number and the flow velocity in the central part of burner channel was used as a defining velocity. The
JRS startup analysis during the combustion showed a certain decrease in startup and stalling fuel consumptions in conditions
of a changed geometry of recess cavity. Thus, we can state that the use of "flow structurator” allows us on the whole to im-
prove JRS startup properties due to the flow structure transformation and somewhat decrease the turbulence intensity in the

recess. Such a transformation allows us to shift the fuel combustion mechanism towards a higher diffusibility of process.
Key words: jet-recess system (JRS), turbulence, burner and startup characteristics.

Beryn

ITpocToTa BUKOPUCTaHHS B IPOMHCIIOBOCTI K
OCHOBHOTI'O IaJMBa MPHUPOIHOIO ra3y, HOro eKoyoriv-
HICTh, BUCOKMI PiBEHb PO3BUTKY iH(PPACTPYyKTypH, a
TaKOX BUTiAHE reorpadivyHe MOJNOXKEHHS YKpaiHu 3
TOYKH 30py TPAHCHOPTYBAaHHS Ta CIIOKMBAaHHS MajH-
Ba, BU3HAYWIM OIMPOKE PO3MOBCIOKEHHS IPUPOIHO-
r0 ra3y B IPOMHCIIOBOCTI Ta eHepreTHLli. B mopiBHsH-
Hi 3 aJbTepHaTHBHUMH MaJbHUMHU Ta3aMH (reHepaTo-
pHUM, TOMEHHHM, IMAXTHUM, 0i0ra3oM) MPHPOTHHIMA
ra3 Mae HaWMpUBaOIMBIII XapaKTEPUCTUKU 1 B Haii-
OMmKYMI Yac HOTO IIBHIKA 3aMiHA Ha abTePHATHUBHI
MaJIMBa B XiMiYHiHi, BaXXKii TPOMHUCIOBOCTI Ta €HEep-
reTHli HeMomBa. TakuM YHHOM, OCHOBHHM 3a-
BIAaHHJIM Ha HaWOMMK4YMH Tepiol € BIPOBAIKEHHS
eHeproe()eKTUBHUX TEXHOJIOTIH, sIKi O 3a0BOJBHSIIN
Cy4acHHM BUMOTaM I10 €MICIHHMM XapaKTepHUCTHKAM,
a TaKOX JJO3BOJISUIM O B HAWKOPOTIII TEPMiHH OKYIH-
TH 3aTPaTd Ha MOJEPHI3AIlI0 3acTapiioro ooOJjaaHaH-
HSl.

OpHi€0 3 HAWTOJIOBHIMINX NPOOJIEM 3ajHIia-
€TBCSI TAKOXK 30epekeHHs] epeKTUBHOCTI poOOTH BOT-
HeTexHiyHOro obsanHanHs (BO) Ha 3MIHHHX pexu-
Max HOTo eKCIUTyaTaIlii.

Ciij 3a3Ha4MTH, 110 3HaYHA yacThHa BO Vk-
paiHu Bmuepmana CBiil (i3WYHHNA Ta MOpANBHHUHA pe-
cypc. OmHNM i3 NDIAXiB BHPIMICHHS Ii€i mpobiemMu €
MPOBEACHHS HOr0 MOJEpHi3amii 3 BIPOBAIKCHHSIM
CY4acHOTO MaJMBOBUKOPHUCTOBYIOYOTO OOJIaJHAHHS.
Bu3HagansHIM HanpsIMKOM B Iil CHUTYaIlil € opieHTa-
i Ha BITYU3HSIHI TEXHOJIOTII, SIKI BUTIAHO Bipi3HS-
I0ThCS BiJl IMIIOPTHUX aHAJOTIB 332 PaxyHOK Kpamioi
aJanToBaHOCTI 0 BiTum3HsgHOro BO, a Takox OiIbII
CIPUATINBOIO IIHOBOIO TOJITHKOK BITYH3HSIHHUX BH-
poOHuKiB [1].

Otxe, BUpILIIEHHS IIOCTABJICHOT 331241 MOXKIIU-
BE Y BHIIAJKY BH3HAUCHHS IiJIXOAY, KUl OM I03BO-
JUB 32  JONOMOTol0  e(eKTHBHOI  TeXHOJOTii
PO3B’SI3aTH psijL aKTyalbHUX 331a4. B Tomy wmciti:

—TIpU MOJEpHI3alii eHepreTHYHNX Ta BOJOT-
pIfiHHUX KOTIIB,

— 00’€KTiB KOMYHaIIbHOTO TOCIIOIapPCTBA;

— 00’€KTiB XIMIYHOI IPOMHCIIOBOCTI;

— 00’€eKTiB OymiBEIBHOI IIPOMHUCIIOBOCTI.

Opniero 3 HAWOLIBIT e(hEKTUBHUX MAJTHBOCIA-
JIIOIOYUX BITYM3HSHUX TEXHOJIOTIH, sKa J03BOJISIE Ha-
JifHO Ta e()eKTHBHO MPAIfOBATH B HMIMPOKOMY Jiamna-
30Hi pobounx HaBaHTaxeHb BO € cTpymMeHeBoO-HilIeBa
texnouoris (CHT) [2]. CporoaHi mpoBeIeHO MOAEp-
Hizariro Onmm3pko 1000 BO VYkpainu Ta 3apyOinoks.
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Crin 3a3Ha4YMTH, IO TEPEBE/EHI 32 PaxyHOK Majo
3aTpaTHOi MOZEpHi3aImii MICBKi TeIIoMepeki MicT:
JKutomup, Jlyrancek, AmdeBchbK, IBaHO-DpaHKIBCHK
Ta iHMII.

MopepHizoBaHO MapTEeHIBCBKI Iewi Ta iHIIe
obnamHanHs 3anopixcraini. [IpoBexeHo 3amiHy 3acta-
pinoro obnamHanHs Ha BO nekinbkoX JECSTKIB JiKe-
PO-ropisTuaHuX, IyKPOBHX Ta MOJIOYHUX 3aBOIB [3].

[Mopsin 3 mpobieMamHu, MOB’SI3aHUMH 3 HE00-
XITHICTIO MOUIYKY aJdbTEpPHATUBHHUX IaJHB Ta €KOHO-
Mmii pedinuTHEX eHepropecypci, 1o CHT Bucysa-
I0ThCSI BUMOT'H CTOCOBHO PO3LIMPEHHS MEX MOTYKHO-
CTi MaJbHUKOBHX IMPUCTPOIB 3a PaXyHOK: 3HHKCHHS
IyCKOBUX THCKIB TMaJIMBA, a TaKOX — 30UIBIICHHA
OJIMHUYHOI MOTY>KHOCTI NMAIBHUKIB P HOPMAaTUBHHUX
MMOKa3HUKaX M0 eMiCiHHUM XapaKTepHUCTHKaM, a Ta-
KOX e()eKTHBHOCTI BUTOPSTHHS MTAJINBA.

B pobGotri ocHOBHa yBara mpuilieHa TOCHi-
JUKEHHIO BIUIMBY KOH(Qirypauii HimeBoro cradiiizaro-
Py Ha IPOIIECH TiIPOAUHAMIKH IOTOKY B CTPYMEHEBO-
uimesii cucremi (CHC) mokmameHoi 10 OCHOBH OJ-
HOWMEHHHX ITPOMHUCIIOBHX MaJIbHUKIB.

Hinp podoTu

MeTo10 TIpeICTaBIEHOr0 EKCIIEPUMEHTAIEHOTO
JIOCJIIJPKEHHST € BUBYCHHS CTPYKTYPH MOBITPSHUX I10-
TOKIB B CTPYMECHEBO-HIIIEBii CHCTEMI MIIIXOM BUMi-
PIOBaHHS OCEPEIHEHHX B Yaci Ta MyJNbCYIOYHX iX Tifi-
POOMHAMIYHHMX XapaKTEPHCTHK 32 JOIOMOTOI0 TEPMO-
aHeMoOMeTpHYHOi TexHikH. B sgkocTi 06’ekTa mocmi-
JOKEHHSI BUBYAITUCH TiAPOAWHAMIYHI TapaMeTpH MOTO-
Ky, IIO CIOCTEpIiraloThCs B HIlIEBOMY cCTadinmizaTopi
notym’ss CHC mnpu 3miHi  #Horo koH}iryparmii
(puc. 16—-2).

Ha puc. la npuBeneHa cxema caMo00XOJO-
JUKEHHSI OCHOBHOTO €JIEMEHTY IPOMHMCIIOBHX MaJIbHH-
kiB CHT — nmaJMBHOTO KOJEKTOPY HUJIIOHY IOJyM’s,
SIKa JI03BOJISIE OXOJIOANUTH HaWOLIbII TEPMIYHO HaBaH-
Ta)KEHI €JIEMEHTH IAJIbHHUKIB 332 PaXyHOK IOIEPEIHBO-
TO Migirpisy nanmsa [4].

OueBuHO, 110 3MiHa (OPMHU HIIIEBOT HOPOXK-
HUHH JJO3BOJISIE 3MEHIIUTH MiCIIEBI TiIpaBIivHI BTpa-
TH TI0 TPAKTy MajJWBa B yMOBaxX IaJbHUKOBOTO IIPH-
cTporo B cepenaboMy Ha 20 % (Tabm. 1), a Takox ede-
KTHUBHIIIIE OXOJOANTH HAXHJICHI CTIHKH HIIlll B ITOPIiB-
HSHHI 3 NMIPSAMOKYTHOIO (popMOI0O HileBoro cradimiza-
Topy. BrumuB 3MmiHuM reometpii Hinn Ha rifgpaBiIiuyHUA
omip B KaHaJl MpH OOTIKaHHI Hillli TOTOKOM HOBITPS
JIOCTIIKEHO B poOoTi [5].

Tabnuma 1 — BigHOIIEHHS KOCQIIi€HTIB Mic-
LEBHUX TiJPaBJIIYHUX BTPAT HENPSIMOKYTHOI Himm a0
BIMIOBITHOI TPAMOKYTHOI IO TPakTy mamuBa (KyT
Haxmry OOKOBHX CTiHOK ckianae 45°)

HapanTaxenus, N/Ny 0,1 04 | 0,8 1,2

£ =__F 3,25 | 3,01 | 2,88 | 2.86

3 = 0,78 [ 0,79 | 0.8 | 0,8

Puc. 1 — Cxema camooxono0icenns cmpymeneso-
HIWEB8020 NIIOHY NOJYM 'S, npu 3MIHI KoH@izypayii
HIWeBol NOPOIUCHUHU: a — cXemd, 6 — NPIMOKYMHA,; 8
— 6 Ghopmi mpaneyii; e — 6 popmi mpaneyii 3 Ko3up-
KOM Ha nepeoHit cminyi

IcHye HeoOXimHICTH epeKTHBHOI cTadimizamii
(akeny B cHCTEMI 1 aBTOpH pOOIATH MPHITYIIICHHAS, IO
BUKOPHUCTaHHS IUIOCKOi Hakianku (puc. 1e) mokpa-
IIATH HAAIHHICT ITycKy oOmagHaHHs. B 3B’ 13Ky 3 num
CTa€ aKkTyaJIbHUM INUTAaHHS OOIPYHTYBATH 3 TiAPOIM-
HaMIiYHOT TOYKH 30pY JOLIIBHOCTI 3aCTOCYBAaHHS Ta-
KOI IJIOCKOT HAKJIaJKH, SKa B MOJAJBIIOMY TEKCTI
CTaTTI CKOPOYEHO HAa3MBAETHCS «KO3MPKOM». B naHiit
po0OTI OCHOBHA yBara NpHJIEHa BHBYECHHIO TiJpo-
JMUHAMIYHOI KapTHHU 30BHIIIHBOTO OOTIKAHHS Hillle-
BOI MOPOXKHUHHU, @ TaKOXXK BCTAHOBJIEHHS 3aKOHOMIp-
HOCTEH BIUTMBY IIOCKOTO KO3HMpKa Ha XapaKTEpPHUCTH-
KM TypOYJICHTHHX ITyJIbCalliif Ta MpOQI0 MIBUIKOCTI
B CHCTEMI.

MeToauka aocaixKeHb

BumiproBaHHs CTpyKTypu Tedii — mpodiii
yCepeaHEeHNX B Yaci MIBUAKOCTEH 1 iX Imynbcariil mpo-
BOJIUJIOCS] EKCIIEPUMEHTAIIBHO 3@ JI0NIOMOT'OI0 TepMOa-
HEMOMETPUYHOT TEXHIKM Ha airouomy 3pasky CHC
nagbHUKa. B sIKOCTI TepMOaHEeMOMETPUYHOTo 00JIajI-
HaHHS BHMKOPHCTOBYBAIHUCh TepMoaHeMoMmeTp DISA-
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Eelectronics (Haunis) tumy 55M T1a aHeMoMmeTpa-
tepmomerp TESTO 425. B skocTi NEpBHHHOTO Tepe-
TBOPIOBaYa BHKOPUCTOBYETHCSI OJHOHUTKOBHI JaT-
ypk. PoOounii eJeMeHT JaTdyuka JOBXKUHOK0 1,25 MM
BUTOTOBJICHUH 3 BOJIB(QPAMOBOi HUTKH JiaMETPOM
5 mxM. HuTka gatuymka T€pMOAHEMOMETPAa BMUKAETh-
Cs B OJIHE 3 IUIe4el MOCTY, II0 BXOAMUTH B CKJIaJ OC-
HOBHHUX OJIOKIB TepMOaHEMOMETPUUHUX cucteM DISA
55M ta TESTO 425. [Ina HanalITyBaHHS T€pPMOaHe-
MOMETPHYHOI CUCTEMH 1 Bi3yaJIbHOTO CIIOCTEPEKCHHS
3a CUTHAJIOM ITiJI 9ac TPOBEACHHS BUMipIOBAaHb 3aCTO-

coByBascsi ocumtorpadp CI[-70. AepoauHaMmidHUI
CTeHI 3 YCI€I0 HEOOXITHOIO amapaTypolo, a TaKOX
cxeMma (ikcarii JaTamKa HaBeIeHi Ha puc. 2.

Iig yac BUMIpIOBaHb AATYUK TCPMOAHEMOMET-
py DISA 55M, po3ramoByBaBcsl B IICHTPAJIbHOMY Iie-
pepi3i manbHHWKa 1 IepeMillyBaBCs Ha ITTMOUHY Bif
HOT0 IEHTPY KaHally MaJbHUKA JI0 CTIHKY Himi. Hutka
JaT4MKa po3MillyBajiacs MEepIeHANKYISIpHO Habirao-
YoMy IMOTOKY 1 pearyBajia Ha CyMapHy 30YIXKEHICTb,
sIKa CTBOPIOETHCSI IIPH TeUii B KaHaJIl MaJbHUKA.

Bimomo, mo mpu BUKOPHCTaHHI TePMOaHEMO-
METpIB 3 HArpPiTOI0 HHUTKOK 0e3MOCepeHhO BUMIpIO-
BaHi €JIEKTPUYHI CUTHAIH MEPEPaxOBYIOTHCS B TiAPO-
TUHAMIYHI XapaKTepHCTUKH TOTOKy. Koedimientn
nepekiany (4yTIUBOCTI) BH3HAYAIOTHCA 3aKOHOMIp-
HOCTSIMH KOHBEKTHBHOT'O TEIJIOOOMIHY MiK IOTOKOM 1
HarpiTUM YyTJIUBHM EJIEMEHTOM JaTduka. Tomy Tod-
HICTh METOJUKH TEPMOAHEMOMETPHYHUX BHUMIPIOBaHb
B 3HAYHIN Mipi BU3HAYAETHCS KOPEKTHICTIO TIOOYI0BU
TapyBaJbHOI XapaKTEPUCTUKH JaTYHKA.

Jlyist npoBeJICHHsI TapyBaHHS JAaT4nKa B TOH ke
nepepis, 1€ 3HAXOAWBCS MJAaTYMK BCTaHOBIIOBABCS
«nocuk» TpyOxw ITito-IIpannris (puc. 2).

[TonepenHi BUMipIOBaHHS 3a JJOIOMOT'OIO aHe-
Mometpa-tepmomerpa TESTO 425 miprBepnunu piB-
HOMIPHICTh TIOJI1 IMIBUIKOCTEH B MICI YCTaHOBKH
TpyOku Ilito-ITpaHATNS 1| HUTKH NAaTYNKa TepMOaHe-
momeTpa DISA 55M. 1IBUAKICTh TOBITPSHOTO MOTOKY
BH3Hauamacs B poOouiit aitsHIi TpyOkoro Ilito-
IIpanaTis BCTAHOBJICHOT MOOJIM3Y HUTKH JaT4YHKA.
TapyBasibHa XapakTepHCTHKA, K 3a3BHYaii, OymyBa-
Jacsi B JliHEapi30BaHUX KOOp/AWHATAX.

[Ipuknan tapyBajgbHOI XapaKTEPUCTUKU TeEp-
MOaHEeMOMeTpa IIpUBE/ICHUH Ha puc. 3.

Puc. 2 — Aepoounamiynuii cmeno 3 UMIPIOBATbHOKN Anapamypor

3 TapyBaJIbHOI XapaKTePUCTHKH BUAHO, IO BO-
Ha JIHIHA y BChOMY Jiama3oHi HIBUAKOCTEH
2...12 M/c (MakcUMalbHE BiIXWICHHS HE TEPEBHUIIYE
0,01 %). Ha mincraBi TapyBaigbHOI XapaKTEPUCTHUKH
BHU3HAYAIOTHCS KOHCTAHTHU T'PaaylOBaHHS Eg i B, He-
00XiHI JJIs pO3PaXyHKY MIBHIKOCTI 1 CEPEIHbOKBAJI-
patu4HOi myJbcarii.

Meroyka TEpMOAHEMOMETPHUYHHUX BHMIpIO-
BaHb 0a3yeThcsl HA TEOPii KOHBEKTHBHOTO TEIIOOOMi-
HY Harpitoi HUTKH JIaT4YMKa TepMoaHeMoMmeTpa. Posr-
TSI OAI0YM HATKY SIK OWTHAP HECKIHYEHHOI JOBXXUHH,
JUISL OMMUCAHHS TEIUIOOOMiHY 3aCTOCOBYIOTHCS PiBHSH-
HS TOAIOHOCTI, 10 3700yTi B BUMAAKY ITOIIEPEIHOTO
0OTiKaHHS INUTIHAPY, OCKUIBKH IPH BUMIPIOBAaHHIX
MO30BKHBOI KOMITOHEHTH ITyJIbCALliii HUTKA TaTYUKa
TEPMOAHEMOMETPY PO3TALIOBYETHCS INEPIIEHIUKYJILIP-
HO 00TiKar4oMy ii HOTOKY.

B Teopii KOHBEKTHBHOTO TEIJIOOOMIHY PiBHSH-
HS TTOJIIOHOCTI JIJIS TIOTIEPEYHO-00TIKAEMOTO MOBITPSIM
LWIIHJPY BU3HAYAIOTHCS B BUIVIAAL ABOWIEHHOI 3aje-
JKHOCTI [6]

E* = E2 +BU"®, (1)
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U0.45, (M/C)O,45

Puc. 3 — Tapysanvna xapakmepucmuka 0amuuxa mepmoaHemMomempa

Je U — mBuAKIiCTh NOTOKY, M/c; E — Hampyra, 1110 3Hi-
MAa€TbCA 3 JiaroHaii MocTy (JIiHiiHO moB’s3aHa 3 E,,
aJjie MOCHJIeHa 32 PaXyHOK MOCTOBOT CXEMH 1 ITOCHITIO-

Baya 3BOPOTHOTO 3B’5I3KY), B; Eé — KBajpaT (QiKTHB-

HOI HaNpyry, 3HAYCHHS SIKOT0 BU3HAYA€THCS MIPU IPO-
JIOHTaIii TapyBaIbHOI XapakTepucTuku 1o w =0, B2
B — xoHCTaHTa TapyBaHHS; OKa3HUK cTyneHi # = 0,45
BHOpaHUil SK ONTHUMAaJIbHUH Ha OCHOBI EKCIIEPUMEH-
TaJdbHHX JaHuX [6], B2(M/c)%%.

3 momomororo piBHAHHSA (1) MPOBOAUTHCS pac-
mmpoBKa pe3yJIbTaTiB BUMIpIOBaHb. Sk Oe3mnocepen-
HBO BUIUIMBAE 3 I[hOTO PIBHSAHHS, CepedHs B dHaci
MIBUIIKICTH MOXKE OYTH BH3HAYCHA, SIK

2,22
E*-E}\”
U= TO , 2

JudepenuitoBanus piBHAHHA (2) MO0 3MiHHUM
E Ta w 103BOJII€ BCTAHOBUTH B3a€MO3B 30K MIXK Cce-
PEIHBOKBAIPATUYHAMH  IYJIBCAIISIMUA  TTO37[0BKHBOT
KOMIIOHCHTH IIBUIKOCTI Ta HAPYTH

[—12
u 0,

0,444E [—;
%0=— Ve
u E°-Ej

; (€)

Ie \/E7 — CepeHbOKBAIPATHYHA ITyJIbCALlisl HAIIPY-
ru, MB.

Crymieb TypOyJIEHTHOCTI IIOTOKY BU3HAYABCS 3
CYMapHOIO BiZTHOCHOIO IIOXHOKOIO

_ 2, 2, 2 2, .2
STu_\/83+E +e,, +E)+e, “)
[ToxnOka BU3HAYECHHS OKPEMUX BEIMYUH:

a) MOXMOKHM BUMIpPIOBaHHS IyNbCallili HATIPYTH
€, 1 Hampyru MocTta E owuiHeHi BixnosinHo B +0,5 i
+0,2 %;

0) omip AaTyuMka BUMIPIOBAaBCS 3 aOCOJIOTHOIO
nmoxuokoro 0,05 OM, Tak 110 MakCHMajbHa BiJHOCHA
noxubka €,, (A DaT4vka 3 HHUTKOIO IiaMeTpoM

5 MKM, €, =4 Om) cknagana £0,8 %;

B) 3HaYCHHS Eg BUXOJWIIO TIOOYIIOBOIO Tapy-

BaJbHOI XapaKTEPUCTHKH HACAJIKU 3 MOXHOKOK HE
OLabmI £2 %,

r) abcomoTHa TOXMOKAa BHMIpIOBaHHS INBHJI-
KOCTi TIOTOKY 3a JjoroMororo tpyoku Ilito-IIpanmmis,
HEOOXiTHOIO ISl TOOYJ0OBH TapyBaIbHOI XapaKTepuc-
TUKH AaTduka, ckiagana +0,07 MM BOIOSIHOTO CTOBIIA,
0 TpW MIHIMaNBHIA MMBUIKOCTI MOTOKY (~1,5 MM
BOJISIHOTO CTOBIA) MPU3BOAUTH A0 MAaKCUMAJIBHOI Bij-
HOCHOT TOXHOKH +2.4 %.

lNgpoguHamMivuHI XapaKTEPUCTHKH IOTOKY —
yucno PeliHonbzaca 1 cTymiHb TypOyJeHTHOCTI BU3HA-
ganucs 3 moxubkor £2,7 % i +£3,3 % BiAMoOBigHO.

TakuM YHHOM, BUMIPIOBAHHS CTYIMEHIO TYpOy-
JICHTHOCTI MPOBOAMIIOCA ¢ OXuOKor £3,3 %, a cepe-
IHBOT mBHAKOCTI £2.4 %.

OO0roBopeHHs1 pe3yJIbTaTiB

PesynpTaT eKCliepUMEHTIB NPEICTaBISUIACH Y
BHTJISAI PO3MOAUTIIB CEpeAHiX IMBUAKOCTEH 1 iX Iynb-
caIiif B IeHTpaJbHIA YacTHHI KaBepHU. ExcriepuMenT
MPOBOJUBCS B Jiama3oHi uwucen PeitHonbaca Bix
23-10° g0 84-10°. B sKOCTi BU3HAYAIBLHOTO PO3MIpY B
yucii PeiiHomnbica BUOMpPaBCs €KBIBaJICHTHUH JliaMeTp
KaHaJly NaJlbHHKA, a B IKOCTI BU3HAYAJILHOT IIBUJIKOC-
Ti — IIBUJIKICTH IOTOKY B IIEHTP1 KaHATY NaJbHUKA.

Jist aHamizy BIUIMBY «KO3MPKa» Ha PO3IOJLI
CepelIHbOI IIBHIKOCTI IOTOKY Ha pHC. 4 NpHBENCHI
naHi 3anexHoctei U = f(y) Ui KaBepHU 3 BCTaHOBIIE-
HUM «KO3HpPKOM» Ta 0e3 Hporo. [IopiBHAHHS MPOBO-
JIAIIOCH TIPU OJTHAKOBIHM IIBHIKOCTI MOTOKY B MEPETH-
Hi, 10 TIPOXOIUTH Yepe3 IEHTP HIMIeBOI MOPOKHUHU
npu U= 18 M/c, mo BigmoBigae umciy PeiiHombpaca
84-10%.

Bicnux HTY «XIII». 2016. Ne 9(1181)

97



Enepeemuuni ma mennomexuiuni npoyecu i ycmamxy8anHs

ISSN 2078-774X (print)

AHaii3 po3NoAiNliB MPUBEACHNX HA PHUC. 5 CBi-
JUUTh, 10 y BHUIAJKY BIACYTHOCTI «KO3HPKa» y KaBe-
PHI PO3BHBAETHCS KJIACHYHA BiIPHBHA TeUis 3 MaKCH-
MaJIbHOIO LIBHJKICTIO 3BOPOTHOrO Pyxy 5 m/c, 1o
ckinanae 36 % BiA IIBUAKOCTI OCHOBHOTO TOTOKY B
HEHTPaIbHOMY KaHaui nanpHuka. [Ipu yomy HeoOXin-
HO KOHCTaTyBaTH, IO Mpodisib CepeHiX MIBUAKOCTEH
MOTOKY B IIEHTPi NMaJbHUKA € MPSIMOKYTHUM, HPO IO
cBimunTh 3anexHict U = fy) ms Bucot y Bix 30 Mm
0 60 MM. 3rajaHe TBEpIXKEHHS CIPABEUINBE TaKOX
JUISl KAaBEPHH 3 «KO3MPKOMY 1 CBIYUTH PO MIPABOMIp-
HICTh TPOBE/ACHHS TapyBaHHS JaTYHKa TEPMOMETPA B
HEHTPI IPSMOKYTHOTO KaHAITy aJbHUKA.

AHaIi3 po3noaiTy MIBUAKOCTEH A7 KaBEPHH 3
BCTAHOBJIICHUM «KO3MPKOM» CBIUUTH IPO yTBOPECHHS
CKJIaJHOI B TiIPOIMHAMIYHOMY CEHCI KapTHHM Tedii B
KaBEPHI — HasABHICTh «KO3UPKa» J03BOJISIE PO3IITHTH
CYLIbHY BUXPOBY 30HY (SIKa CIIOCTEpIraeThCs B KaBe-
PHi 0€3 «KO3MpKa») Ha CHCTEMY OKPEMHX BHXDIB, L0
B3aEMOJIIIOTh MK CO00I0 (PO IO CBimYUTH Aedop-
Mauiss npodimo mBHAKOCTI Ha BUcoTi Bix 0 10
10 mm).

Jnst noroBHeHHs1 iH(oOpMallil MpHUBeAeHOi Ha
pHc. 4 BUKOPHUCTOBYETHCSI PO3IOJIIT CEPeIHBOKBAAPA-
THYHUAX MyJIbCAllill IIBUAKOCTEH, IO BiIIIOBITAIOTH
CepeHii MBUIKOCTI MOTOKY B IIEHTPI KaHATy 18 M/c i
MIPUBEJCHI Ha pHC. 5.

AHami3 puc. 5 CBiIYNTH, IO BCTAHOBICHHSA
«xo3upka» Ha 14 % 3HMKae cymMapHy TypOyJICHTHICTh
MOTOKY B KaBEPHi MOPIBHSHO 3 BUMAJIKOM 0€3 «KO3Up-
ka». Tak, B LEHTpi KaBepHH TYpOYJIEHTHICTh MOTOKY
ckinanae 18 %, Tomi Sk B KaBEepHI 3 BCTAHOBJICHUM
«xo3upkom» BoHa jocsirac 10 %. Ilpu yomy, HEoOXi-
JTHO KOHCTATyBaTH, 110 BCTAHOBJICHHS «KO3UPKa» 3Mi-
HIOE XapakTep Npodiuno mynbcamiil MBUAKOCTI 3 Ha-
paboigyHOTO (XapaKTEepHUH I KaBepHH 0€3 «KOo3Mp-
Ka») Ha CIIPSIMJICHHH.

Jlisi TOpIBHSUIBHOTO aHANi3y OTpPUMaHHX pe-
3yJIbTATiB BUKOPHUCTOBYBAJNCH EKCICPUMEHTAIbHI
naHi [7], oTpuMaHi aBTOpPOM TPH TOCIIHKEHHI CTPYK-
TypH TIOTOKY B IDIOCKiH MPSMOKYTHI KaBepHi, THX Ke
TEOMETPUYHUX PO3MIpiB, IO 1 TOCTiIKyBaidach B Ja-
Hilt poboti. Sk cBigUATH puC. 3 3aNEXKHICTH

Va? fu = 1(v)

MIBUAKOCTI B NMPSAMOKYTHIH Hillli Ma€ TOW K€ Xapak-
Tep, mo 1 aus Himi 0e3 «ko3upka». MakcumasibHe
BIAXWJICHHS! OTPUMAaHHMX EKCIEPUMEHTAIBHUX JaHUX
BiJl BIZIOMHX 3 JIiTEpaTypH CIIOCTEpiraeTbesi O aHa
Himm 1 ckmamae 25 %. [lopiBHAIBHUI aHaNi3 TaKOX
CBIIUUTB, IO aBTOP [7] HE 3MIr OLTBII TIOBHO OI[IHUTH
CTPYKTYpPY MOTOKY B IPSIMOKYTHIH HiIlli, TOMY aBTOpH
JaHOi poOOTH MOXXYTh HPETEHIYBATH Ha IIPaBOMIp-
HICTh OTPIMAaHUX PE3YIbTaTIB.

CTOCOBHO MOBXMHH CTPYKTypaTopa CIix 3a-
3HAYUTH HACTYIHE: 31 30UIBLICHHAM HOTO IOBKUHH
BiIOYBAETHCS BIAMOBIAHE MEPEMILICHHS IICHTPAIbHOI
BUXPOBOI CTPYKTYpPHU 3 LEHTPY 1O 33aHbOI CTIHKH Hi-
nri. Ilomanbpmie 30UNBIICHHS JOBXHHU IOTIPIIyE

CepeHbOKBAIPATUYHHX ITyJIbCAIlIH
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Puc. 4 — Po3nodin cepednvoi wieuokocmi nomoxy:
1 = saneacnicmo U = f{y) 0ns kasephu He3 «kO3Upra»,
2 — sanexcnicmo U = f{y) Ons kasepnu 3 6cmarnosie-
HUM (KO3UPKOMY
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Puc. 5 — Po3nooin cepednbokgadpamuyHux nyrvcayii
WBUOKOCT NOMOKY 8 Nepemuni, Wo NPoxXooums uepes
yenmp Hiuesoi nopoxcuunu: 1, 2 — sanexcHicme

Va2 Ju = £(»)

BCMAHOBNIEHUM «KOZUPKOMY» 8i0N0GIOHO, 3 — po3nooin
CepeOHbOK8AOPAMUYHUX NYAbCAYIU WUBUOKOCTI 8
npamoxymuiu Hiwi [7]

07151 KagepHu 6e3 «KO3UPKa» i 3

crabini3amiifHi AKOCTI Tedil Hacammepen 3a paxyHOK
3MEHIIIEHHS MPOXiTHOI IUIONIi TOPHU3OHTAIBHOTO Iie-
peTuHy HileBoi MOpoKHUHU. TemneparypHuil craH
MeTally HaIKpHIKa MOMIPHHUH 1 3aJe)KUTh BiI IIBU-
KOCTI Habiratoyoro MoToKy MOBITPsl, & TAKOXK BUTPAT-
HUX TIapaMeTpiB manuBorofadi. Tak, TemmepaTypa
MeTairy 30UIbIIy€eThCs TIPH TOPiHHI NajiBa, BiIIOBiI-
HO, Ha OUIBIIMX MIBHAKOCTSAX OKHCHHKA, ajie JCIIO0
3MEHIIYETHCS PH HAO0OPi OTY>KHOCTI B MEXaxX OJIHO-
T'O MBUAKICHOTO peXXnMy Halirarodoro rmositps. Mak-
CHUMaIBHI piBHI TemmepaTyp Ha BUTBHOMY KiHIII CTPY-
KTypaTopa JOBXHHOI 4 MM IpH HIOli PO3MipoM
L/H = 40/10 ne nepesunrysamu 315 °C.

BukoHaHHS eKCIIepUMEHTANbHUX JIOCHTIIKEHb
Bi3yaumizamii Tedii 3a JOIOMOTOI caxe KEPOCHHOBOI
CyMIllli TOKa3aio, M0 BHUKOPUCTAHHS KO3HMPKa BHUJIO-
3MIHIOE CTPYKTYPY BHXPOBOi CTPYKTYypH B KaBepHi 1,
THM CaMHM, MIATBEPIXKYE OTPUMaHi pPe3yiIbTaTH Tep-
MOaHEMOMETPIi.

Busoau

1 3a 1OmOMOro METOJIB TEpPMOaHEMOMETpil
BCTaHOBJICHO, IO 3MiHA KOHQITyparii Himri 3 mIpsamMo-
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KyTHOI (hopMu 110 TpameuieBUAHOI Maike HE BIUIMBAE
Ha XapakTep pO3MOAUTY 1 MaKCHMalbHE 3HAYEeHHS
TypOyJIEHTHOCTI 10 IEHTPAILHOMY IIEPETUHY KaHAITy.

2 BuzHaueHo, [0 BUKOPUCTAHHS MPUHIIIEBOTO
«KO3UPKa» 3MIHIOE CTPYKTYPY BHXPOBOI Tedii, 3Mi-
IIYIOYH ii B CTOPOHY 3aJHBOT [0 MOTOKY CTIHKH HiIlIi, 1
TUM CaMHUM, 3MEHIIYE MaKCHMallbHI pIiBHI 3Ha4YeHb
TypOyJIeHTHOCTI TOTOKY (3 23 %, sIK AJIsl KaBepHH 0e3
«xo3upKay, 10 17 % nnd kaBepHU 3 BCTAHOBIEHUM
«KO3MPKOM») B TECOMETPHUYHOMY LIEHTPI HiIlIi.

3 3acTocyBaHHS IIIOCKOI HAaKIagKH («KO3Hp-
Ka») B CTpPYMCHEBO-HILIIEBIlf CHCTEMi J03BOJISIE BUIO-
3MIHUTH BUXPOBY CTPYKTYpY B KaBEpHi, TOMy MOXHa
KOHCTaTyBaTH, IO JOCIII)KeHa B PoOOTI HaKiIagka
BHCTYIA€ B ACAKiM Mipi B SIKOCTI perynsTopa TypOy-
JICHTHOCTI 1 MO)kKe OyTH OXapakTepu3OoBaHa sK aepo-
JUHAMIYHUN CTPYKTYPATOpP TEUii.

4 BukopucTaHHs aepoJMHAMIYHOTO CTPYKTY-
paropa B LIJIOMY J03BOJISIE TOKPAIUTH ITyCKOBI SIKOC-
Ti CHC 3a paxyHOK J€sSKOTO 3HIKEHHS IHTEHCUBHOCTI
TypOyJICHTHOCTI TIOTOKY B Hillli, 1110 JJO3BOJISIE IIEpEMi-
CTUTH TPOLIEC 3 MIKpOIU(Y3IHHOTO PEXUMY CIIANIO-
BaHHS B CTOPOHY OiMBINOT TH(y3iHHOCTI TpoIiecy ro-
piHHS.
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AHOTALIA Ilposedenvr uccredoéanus cmpykmypbl HOMOKA 6030yXd 6 HUULeSOU NOAOCMU MPaneyuesuoHou Gopmel ¢
NIOCKUM KO3bIPbKOM HA NepeoHell CMeHKe 8 YCA0BUSIX CIPYUHO-HUWLEBO CUCIeMbl CIAbUIU3AYUY U COHCUSAHUSL 2a3000pa3-
Hoz2o monausa. Ilpusedena memoouxa npoeedenus: U ONUCanue IKCNePUMeHMAaNbHOU YCMAHO8KU 08 mepmMoanemMomempuye-
CKUX uccredosanuil. Beinonneno cpagnenue sxcnepumenmanbibix OaHHbIX PoGuist myp6yieHmHoCmu Oist NPsSMOY20IbHOU U
mpaneyuesuoHol Huwy. IIpoananusuposana cmpykmypa meyeHus 6 HUuesol NoJI0Cmu U ee 6lusHUe Ha CIAOUIU3aYUOHHbLE
Kayecmea cmpyiuHO-HUUEBOU CUCTHEMbI.

Knrouosi cnoea: Cmpyiino-nuwesan cucmema (CHC), mypbynenmuocme, 2openounoe ycmpoiucmeo, nycKkogble Xapakmepu-
CMUKU.
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