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II.A. Bapa6am kaHJ. TexH. HayK, 1oLeHT; A.B. I'oiy0eB kaH[. TeXH. HayK
HanmoHnanbHBIA TeXHUYeCKUH yHHBepcHTeT Y KpanHbl « KHeBCKknii MoJMTeXHMYeCKUI HHCTUTYT»

BJIMAHUE BXO/JHbBIX ITAPAMETPOB BO/Ibl HA TOHKOCTDb
PACIIBIVIA HEHTPOBEKHBIX ®OPCYHOK

Hccneoosarno enusnue memnepamypvl U OdeleHUs 600bl HA MOHKOCHb DPACHLLIA (8eIUHUHY CPEOHe20
00bEeMHO-NOBEPXHOCIHO20 OUAMempPa Kanev) 05l YeHMPOOeICHOU QOPCYHKU 8 NAPAMEMPUUECKUX YCI08USX ee
pabomvl U NPUMEHUMENILHO K YCA0BUSIM PAbOmbl KOHMAKMHO20 YMUIU3Amopa meniomsl omxooauux 2azos. Ha
OCHOBAHUU ~ NPOBEOCHHBIX ONBIMOE NOMVUEHbI HOBblE 3AGUCUMOCHIU  GEIUYUHbL  CPEOHe20  0ObeMHO-
NOBEPXHOCMHO20 OUAMEempPa Kaneiv 05l NApamempos pacnvlIUSAHUsSL HCUOKOCHU C NOMOWBIO YEHMPOOEICHOT
GopcyHKu 8 HOBOM OUANA30HE UBMEHEHUs U30bIMOYHO20 0AGIeHUst U MeMnepamypul 600bl neped QopCyHKOU.
Honyuennvle sxcnepumenmanvivle Oannvle Ol 6EIUHUHbL CPEOHE20 O00bLEMHO-NOBEPXHOCMHO20 OUaMempa
Kanenv, Komopuie 6y0ym 8 OanbHetiuemM UCNONb308AMbCs Ol PACHema PeaibHOU MedChasHol nogepxHOCmu
npU UCCIe008aAHUL NPOYECCO8 MENLOMACCOOOMEHA 8 KOHMAKMHBIX MENI0YMUIUZAMOPAX OMXOOAUUX 2A308.

Knroueswvie cnosa: nentpodexHas popcyHka, 00beMHO-TOBEPXHOCTHBIN AUAMETP Kamesb.

Beeanenue

OnmHUM M3 TNEpCIEeKTUBHBIX HAMpPABIICHUH HCIOIB30BaHUS LEHTPOOSKHBIX (POPCYHOK JUIsi PaCIbUIMBAHHS
)KHHKOCTCﬁ ABJAOTCA KOHTAKTHBIC Ta30XUAKOCTHBIC ammnaparbl KallCJbHOI'O THIIA. 21.]'[51 pacu€ta H
NPOCKTUPOBAHMSI TAKUX AallaparoB HEOOXOAMMO 3HAHHE XapaKTepUCTHK (akerma pacmbuidBanus. [Ipu sToM
OTHOM M3 Ba)KHBIX XapaKTEPHCTHK, oOecreunBarommMx S((deKTHBHOE NpoTeKaHue pabodyMxX IPOIECCOB B
ammaparax, SBJISIeTCS CpEIHUH AnaMeTp 0Opa3yloInXcs P paclbUIMBaHUH Karlellb )XUAKOCTH. M3BecTHO, 4TO
METOJA YCPEAHCHHS 3aBHUCUT OT LeJel JalbHeiIIero aHaiu3a U XapakTepa NPOTEKAIOIUX MPOLECCOB.
B cnyuae u3ydeHHs MPOLECCOB TEIMIOMAacCOOOMEHa aKTyalbHBIM SBIACTCA ONpeAe/IeHHEe HEU3BECTHON
MOBEPXHOCTH KoHTakTa (a3. I[loaTomy B 3amayax uccileJOBaHHUA IPOLECCOB TEIIOMaccooOMeHa,
[POTEKAIONINX y IMOBEPXHOCTU pasziena (a3, 6ojiee MpelCcTaBUTENbHBIM U YILOOHBIM SBISETCS METOX
YCPEAHCHHUS, TIO3BOJSIOMINN ONPECIUTh CPEAHUN 00BEMHO-IOBEPXHOCTHBIN quamMeTp Kamensb [1].

Hacrosmas paboTa ocBAIIeHA SKCIIEPUMEHTAIBHBIM HCCIEJOBAHMAM BIMSHUSA BXOAHBIX IapaMeTPOB BOBI
Ha TOHKOCTB paciblla HEHTPOOEXKHBIX (POPCYHOK, KOTOpas XapaKTEepU3yeTCsl BEIUYMHON CpeJHero 00beMHO-
MOBEPXHOCTHOTO AMaMeTpa Kamenb. VIMeroluecs B TuTepaType JaHHbIC 110 3TOMY Borpocy [2-5] otHocsTes,
TJIaBHBIM 00pa30M, K 00JIaCTH BBICOKUX JaBJICHHH H XapaKTepHU3yIOTCs IPOTHBOPEUUBOCTHIO. B CBA3M ¢ 3THM, B
JaHHOH paboTe NpPOBEIECHBl CUCTEMAaTHYECKHE WCCIENOBAHMS YKAa3aHHOW XapakTepHCTHKH B OUANa3oHe
BXOOHBIX IIapaMETPOB  BOABI, XapaKTEePHOM [UIS HCIONB30BAaHWS pACHbUIMTENCd B  KOHTAKTHBIX
TEIIOMAaCCOOOMEHHBIX alllaparax.

[Mony4yeHHble OKCIEpHUMEHTANbHBIE JaHHblE B JalbHeHIIeM OyAZyT HCIONB30BAThCA IpHU
HCCJIeOBAaHUH IMPOIECCOB TEINIO U MaccooOMEHa B aKTHBHOW 30HE KOHTAKTHOTO TEIJIOYTHIW3aTOpa
KalelbHOTo THUIIA.

Memoouka nposedenus IKCnepumMenmos

Onvimpl npoeoouuCch HA YyCMAHOBKE, cxema KOmopou npedcmasiena na puc. 1. Ycemanoeka
cocmoana u3: cucmem nooauu 030yxa u 600bl, IKCHEPUMEHMATLHOZ0 YUACHKA U U3MEPUMENbHO
cucmembl.

CucremMa momayM BO3QyXa COCTOMT M3 BEHTWIATOpa 3, poramerpa 5 (tuma PMY7), 3acioHKH [is
perynmpoBaHusl pacxoia Bo3gyxa 4 W Bo3AymHOro TpybOompoBoga. Cucrema IoAadd BOIBI COCTOHMT H3
TTOJBOISIIIIETO TPYOOIPOBO/IA, PETYIHPYIOIIero BeHTwst 9, BomsHoro ¢pmwistpa 10, TOA s HarpeBa Bomsr 21,
MaHoMeTpa 12, poramerpa 11 (tuma PM3), meHTpobexHON MexaHndecKoi GopcyHKH 7 1 cOOpHUKa Bob! 13.

OKCIIepUMEHTATBHBIA Y9aCTOK COCTOUT M3 KOHTAaKTHOW KaMephl 2, N3TOTOBJICHHON M3 HEPIKABEIOIIEH CTaIH
B BHAE BepTHKambHOro kaHama muamerpoM 300 mMm u BeicoToi 400 Mm. [ns ymoOcTBa mpoBemeHHS
HCCIIEJOBAaHUH KOPITYC KOHTAKTHOIM KaMephl ObLT CheMHBIM.

B kauectBe mccnexyeMoi (pOpCyHKH HCIOIB30BasIach IMEHTPOOEKHass MexaHWuecKast OpCyHKa ¢ TaKUMHU
TEOMETPUYECKUMH Tapamerpamu: auamerp comia 0, = 0,94 MM, muamerp BXOAHBIX KaHATOB Oy =0,94 mm,
KOJIMYECTBO BXOAHBIX KaHATIOB N = 2, JUIMHa KaMepsl 3aKpyduBaHus L, =4 MM, quamMeTp KaMepsl 3aKpydHUBaHUS
D,= 6 mm, muHa cormta L= 0,4 Mmm.
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Puc.1. Cxema 3KcriepuMEHTaIbHOM YCTAaHOBKH: 1 — Kamepa CMEIIMBaHM, 2 — KOHTaKTHas Kamepa,
3 — BEHTWIISITOp, 4 — 3aCIIOHKA, 5 —poTtamerp, 6 — kamepa Bxo/a, 7 — hopcyHka, 8 — mpobOoOTOOPHUK,
9 — perynupyronmii BeHTH1b, 10 — BonsHo# ¢unbTp, 11 — poramerp, 12 — manomerp, 13 — cOopHUK BOIbI,
14 — natpyOok 1u1s OTBOZIA HAarpeToi Bojbl, 15, 16 — repmonapsl, 17, 19 — cyxue Tepmonapsi, 18, 20 — Mokpbie
tepmonapsl, 21 — TOA, 22 — perynsatop HanpsoKeHus, 23 — BOIBTMETP.

WzmeputenbHas cucremMa cOCTOMT ¢ IudpoBoro mpubopa thmna «OBen», nudposoro amanrepa AC-2,
KoMmIbloTepa, Tepmomap 15, 16, 17, 19 ana u3mepeHus TemmepaTypbl BOABI M BO3AYyXa, a TaKKe MOKPBIX
tepmonap 18, 20, npobooTOOpHUKA 8 M YCTPOWCTBA ISl yJIaBIMBaHHs Karelb BOAbI (Ha puc.] He MokaszaHo).
HccnenoBanus npoBOAMINCE IIPH aIia0aTHYECKHX YCIOBUAX B pabodeii kamepe.

VYcraHoBka paboTana ciemylomuM o0pa3oM: BOIONPOBOIHAS BOAA MOAABAJIACh M3 BOIONPOBOTHOH CETH
4yepe3 peryupyromui BeHTHab 9, BosHol ¢unbtp 10 B TOA 21, rae HarpeBasiach 10 3aJiaHHOW TeMIiepaTyphl
C TIOMOYbIO 3JIEKTPHYECKOr0 HarpeBaTeNs, IOCiIe Yero pachblUisiIach Ha Kamwi (GOpCyHKOH 7 B HIDKHEH 4acTH
Kamepbl cMmetenus 1. Pacxox Boxer u3mepsiicst poramerpom 11. Boma mocie mpox oskaeHns: KOHTAKTHOH KaMephbl
2 momagana B cOOpHHK BoAbI 13, oTKyna BeIBOAMIACH depe3 maTpyook 14. V3mepenne temmepaTypsl BOIBI Ha
BXOJIe W BBIXOJE M3 pabouero KaHaja MPOBOAHMIOCH C TOMoIIp0 Tepmomap 15, 16. Ilokazanus Tepmomap
mMepsutuch npudopom Tuma «OBeH» M BBIBONWINCH C ToMomplo amantepa AC-2 Ha KOMITBIOTEp s
perucTpanyu.

[on ¢popcyHKolt ycTaHaBIHBajICA MPoOOOTOOPHIK 8 Ha 3aJaHHOM paccTostHMK H oT cpe3a coruia GopcyHKH,
C TIOMOIIBIO KOTOPOT'0 ONPENEIUIOCH pacpeieNieHNe INIOTHOCTH OPOILICHHUS 110 CeYeHUIO (hakela pacibUIeHHOH
KHUAKOCTH.

PexxuMHBIE  mapaMeTphl  OKCIIEPUMEHTOB  M3MEHSUINCh B CICAYIONIMX  Hpeneiax:  pacxon
Bomsl — 0...29,4 kr/a, Temmeparypa Boasl mepen dopcyakoit — or 9...51 °C, ee masmemme — 0...0,6 MIla.
HccnenoBanust pOBOIMIIACH TIPH OTKITIOYEHHOM BEHTHIIATOPE 3, T. K. MAKCHMaJIbHAsi CKOPOCTh NAPOBO3YIIHOM
CMeCH B KOHTaKTHOH Kamepe He npebimiaet 0, 1M/c, Ipr CKOPOCTH UCTEUCHHS )KUAKOCTH U3 (GOPCYHKHU MOpsiIKa
10 m/c.

3agaya HKCIEPUMEHTANBHBIX HCCIESJOBAaHUH 3aKII0Yajach B ONPEACIICHUH BIHMSHHUSA TEMIEPaTypbl H
JIaBJIEHNUs BOJIBI HA BETMMHHY CPE/THEr0 00bEMHO-TIOBEPXHOCTHOTO IMaMeTpa Karnesib O, ,, MKM, pacrblieHHOi
BOJIBI JUTS JaTIbHEHIIIET0 ONpeiesieHns IIOBEPXHOCTH KOHTAKTa (as.

Ot6op xamenp u3 (akena pacrbIEHHON BOABI OCYIIECTBIIICS HAa MACISIHOE MSITHO HAa paccTosHuH H, MM,
oT cpe3a coruta (pOpCyHKH C TMOMOIIBIO CHenuaabHOro npubopa «JIoBymkm» [6 ], moMemaeMol B 3a1aHHYIO
TOUKy (hakena. MacisHOe TATHO YCIOBHO pPa3/eNsuioch Ha YETHIPE PAaBHBIX CEKTOpa. B Kaxmom cekrope
¢uKcupoBanack npoda kKaneiab MU(GPOBHIM (OTOAMIAPATOM Yepe3 MHUKPOCKOI, KOTOPHIE 3aTeM 00pabaThiBaiach
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C TOMOIIBI0 KOMITBIoTepa. [Ipy 3TOM MONCYHUTHIBAIOCH KOJNHYECTBO Kameidb B Kaxmoi ¢pakmuu. CpemHuit
JMaMEeTp Kareib B TaHHOH (ppaKIu ONpeemsiics Yepe3 CyMMapHBIA 00beM BOJIBI B KAIUIAX JaHHOH (paKIuu U
WX KoIm4ecTBO. Ha OCHOBaHMM TONYYEHHBIX ITaHHBIX CPENHUN OOBEMHO-TIOBEPXHOCTHEIA JHaMETp Karelb
onpezenscs Kak [1]

> d’An,
P YU (D)
2 ¥.d2An
20e d, — cpeonuit ouamemp kanenv 6o gpaxuuu, mxm, AN, — Konuuecmeo Kanenv OaHHOl

¢pakuyuu ¢ npooe.

AHaJIN3 ¥ 000011IeHUEe Pe3yJabTATOB IKCIIEPUMEHTA
B nurepatype [2-5] npuBeneHsl clienyonne SMIUPUIEeCKUe 3aBUCUMOCTH ISl pacdyeTa CperHiX 00beMHO-

MOBEPXHOCTHBIX JUAMETPOB Kall€jib d 3.2 Ipy paclblIMBaHUN )KPI}:[KOCTef/i B HeHTpO6e)I<HI)IX (l)opcyHKaXZ
—0,458~0,209_ 0,215
d, ,=77,5p G v, 2

d3_2 — 9, 58 p43,4GO,25V0,20_0,6 ) (3)

PasmeprocTu BenuuuH, BXomamux B Gopmyinsl (2) u (3) cornacHo [2, 5] cnenytomue: p B atd, G - B

kr/uac, v — B Cer (1 M%/c = 10° Cer), o — B mun/em (1 m/m = 10° gun/cm), d; , — B MKM; 5TH (opMyITBI
crpaseuuBsl pu p = 0,5 — 3,0 MIla [2].

BuiHO yIOBIETBOPHTENBHOE COBMAJCHHE pacueTHbIX 3HaueHmid O, , mo dopmyme (2) ¢ ONBITHEIMH

J@HHBIMHI aBTOPOB 1pu P = 0,6 MIla. PacuerHsle 3Hauenus O, , mo 970ii ke popmyne ams 3uadenniit p < 0,6
MIla, a rtarke no dopmyne (3) (rpaduku S5) Henb3sl MPU3HATH YAOBJIETBOPUTEIbHBIMU. TakuM o0pa3om,
OMIIMPHYECKYIO 3aBUCHMOCTH (2) MOXHO MPEUIOKHUTh B KAYECTBE PACYCTHOMN JUIsl OnpeeneHus Bennantsl d,
JUIsL KcclieryeMoi (opCyHKH JIHIIb TP JaBlieHU Bobl niepen Heit 0,6 Mlla.

IooToMy GBLIO HPHHATO PEIICHHE O MOMYYCHHH 3aBHCHMOCTH JUIsi O, , TpH 3HAYCHUSX IaBICHHS BOMbI

nepexn ¢popcynkoir p = (0,2...0,6) MIla u temnepatypax t=(9...5 H°C.

210 d;_s, mxm

I H

=
|

190

170 ﬁ—/’

130
o *
110 ; "
/\ 4

90 A
6== 4 *
T

70 A :‘/ e r_'___,..-f |

-} G, krig
[
50 i

14 16 18 20 22 24 26 28 30
Puc. 2. 3nauenns d, , = f(G) npu p =(0,2 - 0,6) MIla: 1 — p =0,2 MIla, 1 =9, 22, 41 u 51°C;
2— p=04Mlla, toxe; 3— p=0,5Mlla, t =22,41 u51°C; 4 - p =0,6 MIla, t =9, 22, 41 u 51°C;
5 — pacuer no (3); 6 — pacuer 10 (2).

3aBUCUMOCTb BEIUYHHEI CcpeaHero 06'BGMHO-HOBCpXHOCTHOFO AWaMeTpa Kalejib d372 OT IOAaBJICHHUA

BOJIBI TIEPEA MCCIIEeTyeMOH (hOPCYHKOH MpUBEIeHa Ha pHC. 3.
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Puc. 3. 3aBucumocts d3, =f(p) mwis uccnenyemoit hopeynku. 1 — temnepatypa Bozwl 9°C; 2 — 22°C;
3-41°C; 4 -51°C.

BunHo, yTo BennyuHa dsfz C POCTOM JABJICHUS BOJbl CYLECTBEHHO CHMIKAETCs, & ONbITHbIE TOYKHU C
BBICOKOW JIOCTOBEPHOCTHIO ANNPOKCUMHUPYIOTCS JIMHEWHON QyHKIMeld. MOXHO 3aMeTUTh TaKXKe, YTO

0,6 N
dsfz ~0 3aMETHO BBIIIE, YeM Yy sMIupuueckux 3aBucumocteit (2) u (3) (coorBerctBenHo mMunyc 0,458 u
munyc 0,4). BuaHo Takke, 4TO SKCIICPHMEHTaNbHbIC 3Ha4eHUs O, , pacciamBaloTCs MO TEMIEPAType BOMBI

nepen dopcynkoit. CoorercrByromue 3aBucumoctn 0, , = f(t) npu pasueix gaBnemmsix npuBeseHs! Ha
puc. 4.

KauecTBeHHO XapakTep MOTyYeHHBIX 3aBUCHMOCTEH COTacyeTcs ¢ SMIUPUIECKUMU ypaBHeHHsIMH (2) 1 (3),
TaK KaK C POCTOM TeMIEpaTyphl BOJABI IIPOMCXOIUT CHIDKEHHE €€ KO3()(PHIMEHTOB KHHEMAaTHYECKOH BA3KOCTH
V ¥ IOBEPXHOCTHOrO HATSUKCHHS O, BIMSIOMMX HA O , MPsIMO-TIPOIIOPIHOHAIBHO.
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Puc. 4. 3asucnmocts d, , = f(t):1- P =02 Mlla, G =14,2...16,4 kr/uac;
2— P =0,3Mlla, G=17;4...19,8 kr/uac; 3 — P = 0,4 MIla, G =21,6...23 kr/uac;
4— P =0,6MIla, G =24,8...29,4 kr/uac.
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Kpome Toro, B co0OTBETCTBHY ¢ ypaBHeHUAMH (2) 1 (3), BenmunHa O, , 3aBHCHT B MOTOKHUTEIBHOM CTEIICHH
OT pacxosa Bojsl. B cBs3M ¢ 3THM OBLT HCCIIEOBaH XapaKTep 3aBUCUMOCTH pacxoia BoJbl Yepe3 (GOpCyHKY OT
ee Temmepatypsl. Coorsercrayromue 3asucumoct G = f (1) mpu mocrosuex naBnennsx npuseners: Ha puc.
5.

Ha puc.5 yerko BunHa oTprnatensHas creneHb (ot munyc 0,04 mo munyc 0,1) pyHKIMH, KOTOPHIMU MOKHO
anMpoKCUMHUPOBATH (C J0cToBepHOCTHIO 0,9) OmbITHBIE TaHHBIE. DTOT (PaKT yZOBIETBOPHUTEIBLHO OOBSCHSIETCS
BIIMSIHUEM CWJI TpeHHs Ha KOI((HIMEHT pacxoia coIula IEHTPOOEKHOW (OPCYHKH, KOTOPHIA OBII BIIEPBEIE
yctanoBieH JILA. Kisuko [3]. DTOT aBTOp mMoOKasal, 4yTo TMOBBIINIEHHE TPEHUS B COIUIE BENET K YMEHBIICHUIO
KPYTKH IIOTOKa M yBeNUUeHHIO Koa(dunmenrta pacxona ¢popcyHku. CienoBaTelbHO, YBEINUYEHHE TEMITEPaTyphI

BO/IbI JOJKHO MPUBOAWUTH K YMCHBIICHUIO BEJIMYUHBI G, a 3HAYUT, U CPEAHCTO JUaMETpa Kalicjib d372 .

O606HleHI/Ie OKCIIEPUMCHTAJIbHBIX JTAHHBIX MO CPCIAHUM JUAMCTpaM KallCjib BIICPBbLIC OLLIO NpEeANpUHATO B

0,59
paGore [4]. Tlpu ostom mnomyuena 3asucumocts d, 5/d, =const/Re™, rme dy =4 p-d, -
SKBHBAJICHTHBII MAMETP LIEHTPOOEKHON DOPCYHKH, YIOBIETBOPHTEIHHO 000OMIAIONIAS ONBITHBIC JaHHbIE 110
CPE/IHEMACCOBBIM  uameTpaM Kanenb O, , TpH  pacmbUIMBaHMM TOMIMBA (OPCYHKAMH  GONBIION

MIPOU3BOUTEIBPHOCTH B OOJIACTH BBICOKHX JaBJICHHA. AHAIM3 pPe3yabTaToB 0000mIeHus [4] mokaszani, d4To
CpellHI/Iﬁ JAUaMETPp PaClblIJICHHBIX KaIll€jib 3aBUCHUT OT II€periaaa ﬂaBJ’leHHﬁ, pacxola U BA3KOCTU XKUAKOCTHU U HE
3aBUCUT OT KOHCTPYKIHHU (bOpcyHKI/I. Tem He MCHECC, 3Ta 3aBUCUMOCTb 6]3].]'[3, IMOJIy4€Ha B MHBIX yCHOBI/IﬂX U HE
MOYKET OBITh MCIIOIH30BaHA JJIs1 00OOIIICHHUS HAIIKMX JaHHBIX.

B obmem ciydae, mo ananornu ¢ paGoramu [7, 8], ecim momoxuts, uro O, , = f(d ,\W,, p, v, o,

AQ) , 10, HCTIONB3Ys TEOPHIO MOTOOHS, MOKHO MOTYUHTh, UTO:

d, ,/d. = f(Re,We, Eu), (4)
W, d
e Re=—"%; We=W, ’dc £ Ry :A—pz; W, :4—6;; Ap - TIepenaj| JAaBIEHNs TIOTOKA BOJbI Ha
v c PW, zd:“p
dopcyHke.
35 711G, kr/q 1-o| 3-=
2—a| 4—a
30 4 fy=cx™
\Q& y=Cx "™
25 1 y= cax-ﬂ,ﬂﬁ -""i—-q_._‘__)é(_‘__

£
'y
15 et =
y=Cx "% .o
] 4 J[., C
10 | |
0 10 20 30 40 50 60

Puc. 5. 3asucumocts G = f(t).1- p =0,6 MITa, d, ,=54,4...72,6 Mxwv;
2— P =04Mlla, d, ,=859...1052 mxkm; 3— P =0,3 MIla, d; ,=97,7...117,3 mxm;
4- P =02Mlla, d, ,=117,5...140 mi.

BoiOpaB W3 Hammx ONBITOB TOYKH Ui Kotopbix ReWWe = Const MoxHO momyduTs ¢ TOCTOBEPHOCTBIO
R®=0.98:
d, ,/d. =0,061Eu**, (5)
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Puc. 6. 3aBucumocts d, , /d. = f(Eu) npu ReWe ~ const.

C Y4E€TOM 3aBHCHUMOCTH (5) BEChb MAaCCHB JKCIIEPUMEHTAJIbHBIX JAHHBIX MPEJCTaBIEH Ha pUC. 7 B BHUAE
A — d3—2
0,39 :
0,061Eu**d,

nocToBepHOCTEI0 R? = 0.88) 0600IIAI0TCS ypaBHEHHEM:

% =357 EUO,Bg(ReWe)fo,sz' ©)

c
MakcumaiibHOe OTKJIOHEHHE ONBITHBIX TOYEK OT 000O0Inarolieil 3aBHCMMOCTH He mpeBbimiaer 18 %.
3aBucuMOCTh (6) crpaBe/yIMBa IPU U30BITOYHOM JAaBieHuH Bozbl niepex dopeynkoit p = (0,2 — 0,6) MIla u ee

sapucumoctn A= f(WexRe), rme OmnbITHBIE [TAHHBIC YIOBICTBOPUTENHHO (C

temnepatype t= (9 —51)°C.
3ona A<l COOTBETCTBYET MajbIM IEpenajaM NaBicHHs Ha GopcyHKe M GoublunM 3HadeHusM O, ,, 9To

BElET K YMCHBILICHUIO YJenbHOH Mex(pa3zHOil MoBepxHOCTH, a B 30He A>1 Haobopor. [lpu BbeIOOpE
ONTHUMAIIBHOrO 3HAYCHHs A, 1 KOHTAKTHOIO TEIUIOYyTHIN3aTopa HEOOXOOMMO IPOBOAUTH TEXHHKO-
9KOHOMHYECKOE 00OCHOBaHHUE, C YUETOM PacxXoja SHEPIHH Ha AUCIEPTUPOBAHKE JKHIKOCTH U METAILIOEMKOCTH

YTHIN3aTOpA.
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Puc. 7. OGo0ImeHne SKCIIEPUMEHTATBHBIX JaHHBIX. 1 —p = 0,2 MIIa, t = (8,5 - 51)°C;
2-p=0,3MIla, t=(9-51)°C; 3- p=0,4 MIla, t = (9-51)°C;
4—p=0,5MIla, t=(22-51)°C; 5—p=0,6 MIla, t = (9 - 51)°C.
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BrIBoABI

Ha ocHOBaHHHM MTPOBEICHHBIX MCCISIOBAHUI TOTYYCHBI YKCIIEPUMEHTAIBHBIC 3aBUCHMOCTH JIJIs TAPaMeTpOB
pacHbUTMBaHHUS XUIKOCTH C IIOMOIIBIO CTAHAAPTHON IIEHTPOOSKHON (POPCYHKH, B HOBOM JMANA30HE U3MEHEHHSI
M30BITOYHOTO JABICHUS BoAbl mepen ¢opceyrkoir p = (0,2 - 0,6) MIla um ee TemmepaTypst
t=(9-51)°C.

1. YcraHOoBieH XapakTep BIHMSHUS BXOJHBIX NapaMeTPOB BOABI (IaBJICHWS, TEMIEpATyphl, pacxoja) Ha
BEJIMYMHY CPEJHEr0 00BEMHO-TIOBEPXHOCTHOTO IMAMETpa Karellb, 00pa3yloluXcsl IPH PaclbUINBaHUH.

2. Tlomyuena oboOratomiasi 3aBUCUMOCTh (6) I pacdyeTa BEIWIHHBI CPETHETO0 00BHEMHO-TIOBEPXHOCTHOTO
JMaMeTpa Kamesb IPU paclibUIMBAaHUHU JKUIKOCTH Ha UCCIIEAyeMOoi (POpCyHKe.

3. [omyuennslie nanHble OYOYyT MCIOJB30BAHBI B AajbHEWIIEM IIpU pacyeTe peajbHOH MexdazHOM
MMOBEPXHOCTH TMPU MCCIEIOBAHUM MPOIECCOB TemioMaccooOMeHa B KOHTAaKTHBIX YTHIJIH3aTOpax
TEIUIOTHI OTXOJISIIIUX Ta30B.
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M.K. Be3poanmii, 1-p TexH. Hayk, npodecop; M.H. Ioaisia; A.1O. PaunHcbkui;
I1.0. Bapabam, kauz. TexH. Hayk, noueHt; O.b. 'ony0eB kaHa. TexH. HAyK
HanionanbHuii TexHiuyHMii yHiBepcuTeT YKpainu « KuiBcbkuii monirexHiynmii incrurym
BIIJIMB BXITHUX ITAPAMETPIB BOJAU HA TOHKICTbH PO3IINJIY BIAZIEHTPOBHUX
®OPCYHOK
Hocriooceno ennue memnepamypu i mucky 600U HA MOHKICMb PONUTLY (8eIUYUHY CEPEOHbO2O 00'€MHO-
N0GepxXHegoeo diamempa Kpaneay) O1a 8i0yenmpogoi hopcynku 8 napamempuyHux ymoeax ii pobomu ma 3a
YMO8 pobomu, XapakmepHux 0 KOHMAKMHO20 YIMULi3amopa meniomu ioxionux 2asie. Ha ocnoei nposedenux
00Ci0i8 OMPUMAHO HOGL 3ANENCHOCMI GeNUUUHU CEPeOHbO20 00'€MHO-N0BEPXHEB020 diamempa Kpaneib Ous
napamempie posnuny piouHu 3a 0ONOMO20I0 GiOYEeHMPOBOI MeXAHIUHOI (POPCYHKU 8 HOBOMY Oiana3oHi 3MiHU
HAOIUWIKOB020 MUCKY | memnepamypu 800u neped ¢opcynkoio. Ompumani excnepumenmanvhi Oaui Ot
BeIUYUHU  CepedHbo20  00'eMHO-NOBepXHeso20  Odiamempa  Kpaneib, AKi  O0Y0ymb 8  NOOATLULOMY
BUKOPUCMOBY8AMUCL Ol PO3PAXYHKY — PeanbHoi  MidcghasHoi nosepxui npu  0ocniodxceni  npoyecie
MeniomMaco0OMiHy 8 KOHMAKMHUX MEeNnI0YMULI3amopax i0XiOHUX 2a3ie.
Kntouosi cnosa: Binnentposa popcyHka, 00’ €MHO-TIOBEPXHEBHH JiaMeTp Kpamemb.

M. Bezrodny, N. Goliyad, A. Rachinskiy, P. Barabash, A. Golubev
National Technical University of Ukraine «Kyiv Polytechnic Institute»
INFLUENCE OF INPUT PARAMETRES OF WATER ON A THINNESS OF SPRAY OF
CENTRIFUGAL ATOMIZERS

Influence of temperature and pressure of water on a thinness of spray (magnitudes of average volumetric-

surface diameter of drops) for the centrifugal atomizers in parametric conditions of its work with reference to

working conditions of contact heat utilizer of waste gases are investigated. On the basis of experiments were

obtained new dependence of the magnitudes of average volumetric-surface diameter of drops for the parameters

of the atomization of liquid by using centrifugal atomizer in a new range of change of superfluous pressure and

water temperature before an atomizer. The experimental date obtained for the magnitudes of average

volumetric-surface diameter of drops which then will be used to calculate interfacial area in the study of heat

and mass transfer processes in the contact heat utilizers of waste gases.

Key words: centrifugal atomizers, the volume-surface diameter of the droplets.
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B.I1. Kanunuuk, KaH7. TexH. HayK, goieHt, M.T. BypaBaésa
HanmoHanbHbI TeXHHYeCKU yHUBepcUTeT Y KpanHbl « KueBcKkuii noinTeXHM4ecKuii MHHCTUTYT»

KOMILIEKCHBIN MOAXOJ K ITAHUPOBAHHUIO
JHEPTOOBECIHEYEHUSA PETUOHOB YKPANHDBI

Llenvto  Oammoui  pabomwvl  A8AAEmMCcA  nosvluleHUe  IPDEKMUBHOCHIU  UCNIONB30BAHUA  NOMEHYUAL
60300HOBNAEMbIX U HEMPAOUYUOHHBIX UCMOYHUKOS dHepeuu (BHHUD) peeuonos Yxpaunvr 3a cuem
UCNONIb308AHUA KOMNIEKCHO20 n00x00d. Komnnexchwvitl nooxo0 0ondceH payuoHaIbHO NOOX00Ums K 80Npocy
eblOOpa npoexmog na basze BHUD, obecneuusamsv 00120CcpoyHblli NpoeHO3 nokazamenei O OnpeoeneHus.
OCHOBHBIX MeHOeHYull pa3sumus ompacau u pecuona. I100xo0 obecneuusaem 060CHOBAHMbIL 8b100D NPOEKMO8
0711 NEPBOHAUATLHO20 BHEOPEeHUs, YUUMbBI8As IKOHOMUYECKUe, IKON02UUecKue, TheXHOI02U ecKue Kpumepuu u3
Habopa BO3MOMNCHLIX — albmepHamus. Bruiouaem cocmasnawowyro aHaiu3a  puckog IHepeemudecKux
npednpuamui Ha 6aze BHUD u npuopumemnvie npuemvl ynpaenenus wumu. Pesynomamvi doneocpournoo
NPOCHO3UPOBAHUA OISl YKPAUHBL NOOMEEPIHCOAIOM MUPOBbLe MEHOEHYUU PA3BUMUS IHEPSeMUYeCcKoll OMpPAci, d
UMEHHO Yy8enuyeHue Cnpoca Ha SHEP2Uio, pOCH 2eHepayuy MpAOUYUOHHBIMU U 80300HOGIAC MbIMU UCMOYHUKAMU
anepeuu. Komnnexcuwiti no0xo0 k amanusy npoekmos 60300HO6IAEMOlU dHep2emuKy obnesuaem u yCKOpsem
npoyecc npuHAMUA peuieHull evlbopa npoekmog Ha 6asze BHUD, coxpawaem 603modicHbie nomepu 3a cuem
yuema puckos.

Kntouesvie cnoea. BO30OHOBISIEMBIE M HETPAIULMOHHBIC HCTOYHHUKH SHEPTHH, KOMIUIEKCHBIA IOIXO,
JONITOCPOYHOE NTPOTHO3UPOBAHKE , IPHOPHTETHBIE TEXHOJIIOTMU TeHEPALMH SHEPTHH, OLICHKA PHCKOB.

Beryniienne. MupoBBEIe TEHICHIIMN PAllMOHATILHOIO MCIOIB30BaHUS SHEPrHU M 3a00Ta 00 OKpyKaromei
cpene OOYCIIaBIMBAIOT IEPCIIEKTUBHOCTh YHEProcOSpeKeHUs, TMOBBIIICHUS YPOBHSA SHEProd(pPeKTHBHOCTH, a
TaKKe UCTIONB30BAHMS BO30OHOBIISIEMBIX U HETPaAUIIMOHHBIX HCTOYHUKOB dHEpru. Bompoc sHeprocoepexeHus
U 3Heprod(H(GeKTUBHOCTH SBISECTCS AKTYalbHBIM Uil BCEX CTPaH, BHE 3aBHCHMOCTH OT YPOBHS pa3BHTHSA
SKOHOMHKH CTPaHbl, HMX pEIICHHE BIHMAET HA KOHKYPEHTOCIIOCOOHOCTh MPOIYKIHH, SHEPreTHYECKYIO
HE3aBHCUMOCTh W  DKOJOTMYECKYI0  Oe30macHOCTh. Pa3BUTHME  KpPYNMHBIX  TEIUIOBBIX, AaTOMHBIX H
THIPORJICKPOCTAHIINH CO BCe OONBIIMMHU €IMHUIHBIMU MOIIHOCTSMHU T€HEPHPYIOIIEro 000py/1I0BaHHs HE MOTIIO
HE 0Ka3aTh OTPHIATEIHHOI0, YaCTO HEOOPATHMOTO BIIMSIHUS HA 3KOJIOTHIO, KaK OTAENBHBIX PETHOHOB, TaK U
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