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HALW OBINAP

3 nucronanga 2004 poky BUNOBHIO-
€Thesi 60 POKIB 3 JHS HAPOKEHHS 3aBi-
JayBaua Kaeopu Teruiora3onocTayaHHs
i BenTisuii KHiBChbKOTO HalliOHANBHO-
ro yaiBepcuteTy OymiBHMUTBA i apxi-
TEKTYpH, KaH/IWJaTa TEXHIYHHUX HayK
Pockopuenka Opis Koctantunosuya.

1O. K. POCKOBIIIEHKO HApOAUBCS B
M. Marsitoropcbky Yensdincbkoi 00-
JIacTi, Ae MpauioBaiy oro 6aThkH, eBa-
KyHOBaHi Ha mouyatky BiiiHu 3 M. Kuesa.
B piane micTo ciM’st POCKOBIIEHKIB 110-
BEpHYJIacs THCas 3aKiHYeHHs BilHU.
BuxoBanHsi MaiidyTHboro (axisus Bu-
o7 ocsith 10. PockoBieHka Ta GpopMyBaHHs HOro Jo6poi Ay i ciiByyT-
JIMBOTO XapaKTepy NOYHHAKOTHC B YMOBAX CYBOPOrO HENETKOIO MiC/IABOCH-
HOTO JKHTTS, B atMoc(epi JOOPO3MWIMBOIO OTOYEHHA i TBOPUOrO CMIJKY-
BauHs. Moro mama, I'anuna ['puropisHa, 6yna npeKpacHuM, YyiHUM neaaro-
roM, TpUBallWi Yac mnpaioBaja AUpeKTopoM Apyroi KuiBchbKOil cepeiHboi
my3nuyHoi wkond. bareko lO. K. Pockosuienka, Koctautun BacunboBuy,
TeX OyB npogeciiiHiM MeaaroroM i BUXoBarejieM, aKTHBHUM POMaCbKUM
nisiyem, 3 1954 poky npairoBaB JOUEHTOM KadeapH TeXHoIoril OyniBenbHO-
ro BupoOHuLTBa KHiBCbKOTO iH)KEHEpHO-0yN1BEIEHOIO IHCTUTYTY.

VY 1961 p. micns 3akiHuenns cepeansoi wxonu HO. K. PockoBuienko
BcTynuB 10 KuiBCbKOro iHxeHepHO-0yliBebHOTO IHCTUTYTY Ha CaHiTapHO-
TexHiuHMH akyiabTeT 3i cnenianpHocti “TernorasonocrayaHHs i BEHTHIA-
uis”, JlekanoM ¢akynabTeTy Ha TOM uyac OyB BiZOMHMI crmewianict y ramysi
onaneHHs i rernonocrayanns aoueHt lllexin P. B., a 3aBinyBauem kadenpu
TEMIOra30OCTauYaHHA i BeHTWIALii OyB BHAATHMH BYEHMH, JOKTOP TEXHIiy-
HUX Hayk, npodecop Jlobaes b. M.

[Ticna 3axinuenHs iHctutyTy lO. K. POCKOBIIEHKO CIYXHB Yy apwmii,
npautoBaB y inctutyti Kuis3H/IIEIL, a y 1969 p. BCTynuB 10 acnipanTypu
KUiBCHKOTO iHXeHepHo-By 1iBenbHOro iHCTHTYTY. Moro HaykoBHUM KepiBHH-
koM OyB npodecop Jlobaes b. M. V tomy x 1969 p. b. M. JIobaes onepxas
aBTOPCbKE CBiZOUTBO Ha croci® yTuiizamii TEMJOTH reoTepManbHHX BOZ,
sakuM OyB 3amoYaTKOBAaHUN HOBMH HAyKOBHH HAlpsM y BHKOPUCTaHHI Tell-
JIOTH BUCOKOMiHepasli30BaHMX TePMalIbHUX BOJ Ta BTOPMHHHX €HEPropecyp-
ciB. CyTb 3amponoOHOBaHOT CXEMH TEIUIOBUKOPUCTAHHA IOJIATAE Y TOMY, 1O
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TENJIOTa BiJl MiHEPali30BaHOI BOJM BiiOMPA€EThCS LUISAXOM ii BUIApOBYBAaHHSA
B KOHTAKTHOMY TEMIOOOMIHHMKY 3a IONOMOTIOI0 MPOMDKHOTO TEMIOHOCIH
(noBiTps1). Harpite HacHueHe MOBITPA BUKOPHCTOBYETLCA B MOAANBLIOMY 5K
CaMOCTIHHMH TEMIOHOCIH uis 06irpiBy Teruib abo NoAa€cThCs B iHLIMH KO-
HTaKTHMA TEMIOOOMIHHMK (KOHIEHCATOp), A€ HOro TEMIoTa MepenacThes
npicHi# TertogikaninHii Boi.

Jns peanizauii po3po6neHoro cnocoby TennoBUKOPUCTaHHS TIpH Kade-
Api TEmnora3onocTayaHHs i BEHTWIAUil Oyna CTBOpeHa HayKOBO-A0CHTiaHA
rpyna, a B JxankoicekoMy paiioHi KpuMy Ha reotepMaiibHiii cBepLIOBHHI
noOynoBaHa HayKoBa J1abopaTopist Ta TEITHLS.

HaykoBo-nocninna naboparopis Ha reotepManbHiii cBepanoBuHi B Kpumy:
a — 3aranbHHUi BHMIIAA, 6 — CXeMa reoTepMaJibHOrO ONaieHHs TEMUIHL:
1 — cucrema rpyHTOBOrO 06irpiBy TEMIHLI; 2 — BUMAPHHUK; 3 — KOHAEHCATOP;
4 — Tpy60onpoBiA reoTepMaLHOI BOAH; 5 — CHCTEMa ONaJieHHs LaTpa TerUTHL
TU1iBKOBMMH ONANIOBAIBHUMH NpHIIaJaMH



Ilepwii pocnmigu B [Dxankoi mpooauwnu acmipantd Ckanenko O. K.,
3aituenko €. C. Ta Pockosiuenko 0K, a BUBUeHHAM Ta po3poOKOIO 1€l Te-
MaTHKH 3aiiMasics Mafke BCi wieHH KadeapH Temiora3onocTayaHHs i BEH-
THISILIT TORILIHBOTO CKJIAZY.

1970 p. 3opaunii cxuan kadeapu.
3niBa Hanpaso HixkHiH paa: nouentn 1. C. Llesuos, O. A. Texios;
3aB. Kad. A.T.H., npodecop B. M. Jlobaes, nouent I'. €. bem.
BepxHiii paa: ct. Buki. P. M. 3aituenko; gouent B. A. bepe3oscbkuii,
C. M. Kopeneacbknii, B. O. Kauees; 3aB. n1a6. A. I". Xopouwnnos; IOLEHTH
P. B. lllekiu i B. A. Boiiko

YeniuHMME pe3yJIbTaTaMi HayKOBMX TEOPETHYHHMX Ta €KCIIepUMEHTa-
JBHUX Jocnimkensb BHnapHuka (Ckanenko O. K., 1973 p.), koHaeHcaropa
(3atiuenko €.C., 1974 p.) i cucremu onanenns Ttemmnui (PockoBlieH-
ko 0. K., 1975 p.) 6yna noka3aHa TeXHi4yHa MOXIUBICTh Ta MPAKTUYHA HO-
UUIBHICTD TEMJIOBUKOPUCTAHHS HH3BKOMOTEHUIHHUX TreoTepMalbHUX BOA.
Tpoxu mizHime 6ynuM npoBefeHi HAYKOBiI AOCTIIDKEHHS TeMI0OOMiHHHKA 3
NPOMiXKHUM rigpo¢obHuM TemioHocieM (Binnuk B. 1., 1979 p.) Ta Bakyym-
Horo termnooOMiHHuKa (CtenaHoB M. B., 1980 p.), saki minTBepawnu ixero
nepefayi TEIUIOTH Bii BHCOKOMiHEpAJi30BaHOTO JKepesa TEeIUIOBOI eHepril
JI0 YUCTOTO TEIUVIOHOCIA B NPOMiXKHHX TerIOOOMiHHMX amaparax atMocdep-
HOTO YH BaKyyMHOI'O THILY.

VY 1972 p. nicna 3akiHveHHa acnipautypu 0. K. PockoBuienko 3a npo-
nosuuiero B. M. Jlo6aeBa 3aTMmacThCa NpaloBaTH BUKIafayeM Ha Kadeapi
TEIUIOra3onocTayands i BeHTWIAUil KuiBChKOro iHxxeHepHO-OyAiBETBHOTO
iHCTHTYTY. Y 1975 p. BiH yCmilHO 3axHIlae AHCEPTALIIO i oAepiYy€E BUCHHH
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CTyNiHb KaHOMOATa TEXHIYHHX Hayk, a y 1979 p. oMy NIpHCBOEHO BueHe
3BaHHA JOLEHTA i€l Xk Kadenpu. Moro odilifinumM onoHeHTOM Npu 3axucTi
JaucepTauil BUCTYNHB 3acTynmHUK aupektopa HJI canTtexHiky Ta o6aagHaHHA
OymuHkis i cnopyn A. 5. Tkauyk, skuii newo nisuime (1978-2000 pp.) npa-
LFOBaB 3aBiJyBayeM KadeapH Tersora3onocTayaHHs i BEHTHIALIIL.

1977 p. Jlexan canitapHo-texHiunoro dakynabrery €. C. 3aiiueHKko
Ta cekperap naproropo paxynsrety H0. K. PockoBueHko

10. K. PockoBLIEHKO TIPOJOBIKYE IpalfoBaT Ha kadeapi Temnorasono-
crayanHs i BeHTHwIALIT KHIBCBKOro HalliOHATBHOIO YHIBEPCUTETY OyAiBHUU-
tBa i apxitekTypu (KHYBA), ycniuHo No€AHYIOYM NeJaroriyHy, BUXOBHY,
HayKOBY, FPOMaJIChKy Ta OpraHizauifHy HisibHiCTb. BiH BHKIamae Kypcu
JIeKUIH 3 KOHAMI{IOHYBaHHS TMOBITPSA Ta XOJOJONOCTaYaHHs, TEIIOra3onoc-
TayaHHA i BEHTHJIALI, Kepye HAyKOBUMH JOCIIJDKEHHAMH 3 TEMaTHKAMH
“TennoBUKOPHCTAHHSA HH3bKONOTEHUINHUX JDKepeN eHeprii s onaneHHsA
Termane”’, “EHeprosbepexxeHHs B CHCTeMaX ONANEHHS i BeHTHiAWii”, min-
TPUMYE ALTOBI # TBOpuYl 3B’A3KM 3 faraTbMa OpraHizauisMu i pipmamu, sKi
3aliMalOTHCH [IPOEKTYBAHHIM, BATOTOBIIEHHAM Ta BIPOBAUKEHHAM Cy4acHHX
CHCTEM OINaJIEHH 1 BeHTHIALII.

VY 2000 poui FOpiii KocrantuHoBHY PockoBiienko 6yB obpaHmii 3a
KOHKYPCOM Ta NpH3HAYeHHI Ha I0ocamy 3aBilyBaya KadeapH TeIuiorasorno-
cTayaHHs 1 BeHTHnAUii. Ilig HOro HaykOBMM KEPiBHHLITBOM ITiATOTOBJIEHO
TPbOX KaHAMJATIB TEXHIYHHX HayK. 3a yac pobotn B KHYBA BiH onmy6uiky-
BaB Oinbiie 20 HaBYANBHO-METOAMYHUX Ta Oinbuie 60 HayKOBHX mpaub, B
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TOMY 4MCIi MaTeHTH Ykpainu Ha BHHaxoad. }O. K. POCKOBIIEHKO aKTHBHO
3aMa€eTbes TPOMaChkolo poboTOI0 B yHiBepcHTeTi. BiH € 3acTynmHMKOM ro-
JIOBHOTO pEaKTOpa HAyKOBO-TEXHIYHOro 30ipHHMKa “BeHTHIALIA, OCBITIEH-
H$l Ta TEMJIOra3onocTayaHHs”’, wieHoM BueHoi paau yHiBepcuteTy Ta Buenol
pajii CaHiTapHO-TeXHIYHOTro (aKyabTeTy, KOPHCTYEThCS 3aCIIy>XKEHHM aBTO-
PHTETOM Cepesl BUKJIaaayiB, CiBpOOITHUKIB 1 CTYJEHTIB YHIBEPCHTETY.

"

Buiuianaui kadespu Ternnorasonocradyants i Beutunsuii. 2000 p.

10. K. PocKOBLIEHKO OapYykeHHii, Ma€ IBOX CHHIB. Horo apyxwuHa, Ipu-
Ha AHaToJliiBHa, npauioe BUKIaaayeM B HanioHanbHOMY yHiBEpCHTETI KyJib-
Typu i MucteurB, cuH KocTsHTHH micna 3akinyeHHs KIII npaioe, a AHaro-
niit € crynedsrom KHYFBA.

Baxxaemo ¥Opiro KocTsaHTHHOBHYY i #Oro CiM’1 1acTs, TBOPYMX YCHiXiB
i no6poro 310poB’s.
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YK 697.94:631.563 B. E. ITucapes, doxm. mexH. Hayk
KueBckuii HAUMOHANBHBIH YHHBEPCUTET
CTPOUTENLCTBA H APXUTEKTYPHI

ONPEAENEHUE TEMMNEPATYPbI BO3AYLWHOMU CPEAbI
B FTMNOBAPUHECKOM XPAHWUITULLIE NPU JIMHEUHOM
3AKOHE USMEHEHWUA EE OTHOCUTENBHOWU BNAXXHOCTH

Ilpu XpaHeHuH CENbCKOXO3SAHCTBEHHON NPOLYKLHUH B THIIO0apHYECKOM
XpaHWJHILLE B pe3y/bTaTe konebaHHi abCcONMOTHOrO AaB€HUA MOTYT HMETh
MECTO HEe3HAYMTENbHBIE KOJeOaHUS BO BIAXHOCTHOM COCTOSHHH CpeJbl.
IIpn 3TOM OTHOCHTENbHAsA BIAXKHOCTh H3MEHAETCA B HEOOJBLIMX Mpenesnax.
B atoM cimyyae MoxeT ObITh MPUHAT JTMHEHHBIH 3aKOH U3MEHEHHS OTHOCH-
TEeNbHO! BJIAXKHOCTH B Npe/ieNlaX OJHOTO MepHOJIa MOBHILEHUA HWIH TIOHMXKe-
HHA DaBIEHHSA, YTO ABJIAETCS OXHUM M3 CaMbIX paclpOCTPAaHEHHBIX HOIMMyIe-
HHM, IPHHUMAEMBIX TIPH pacyeTax CUCTEM KOHIUIIMOHHPOBAHUS

A9
=@ +=—
o=@t (1)

H3BecTHas popMyna onpejeiieHus BIarocoiepxaHus x

MOXeT ObiTh mpeoOpa3oBaHa ¢ MOMOILUBIO AMNPOKCHMHPYIOLLEH 3aBHCHMO-

ctu P, =n'(T -¢'), pabotatoueii B HeGoTbIMX Npeaenax Temnepatyp (1], u
rae £, =(P,+P,)/2, x Buy

ynpowekrus P—Fo=A-F,,,

= 06220n (T-¢)
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BbIp@KeHue (2) sl BNaroconepxaHus x ¢ yuyeroM ponyienns (1) npeacra-

BHUM B BHIE v
A A
x=(q>l +A—‘fz)ﬂ,r—(¢l +-A—‘fx}az. 3)

3anuuem nonHsi auddepeHLHan BIarocoaepKaHus B BULiE

ax ox

Ilocse cootBeTCTBYIOUIMX NpeobpasoBaHmii BEIpaxeHus (3) NOTyYum

dx = zz,(<p, A9, JdT+ 2T -1,)dr. )

p
MOJTy4eHHOE U3 MEPBOrO 3aKOHA TEPMOAMHAMUKHU C YYETOM MPOLIECCOB, IPO-
TEeKaloLMX B runobapuyeckoM XpaHuiuie [2], imeem

INoxcrasnsas BeipaxkeHue (5) B ypaBHeHue rdx=c dT+R(dT po ]

rﬂ,[¢1+%%r]dr+r%$(ﬂ,r-zzz)dr c,dTl - er ©6)

Ap
—T, paHee MpPUHATO-
A’ P p

ro B pabore [2] mns ynpomieHns aHanM3a [POLECCOB B TMIOGAPHYECKOM
XpaHWiHile, nomy4aeM auddepeHIHaNIbHOe ypaBHEHHE, ONUCHIBAIOLIEE
NpoLecc H3IMEHEHHSA NIapaMeTPOB CPeJbl, B BUAE

C Y4€TOM 3aKOHA M3MECHEHHA JaBJIEHUA p=p, +

TApdt
¢ At
rﬂ,[cpI +——‘c)dT+r —(IT-4,)dv=c,dT -——8X—_ ()
P "’X;T
Bsenem 0603HaueHus
< At r eIT A
Lo BOE__. B l"ﬂh R;n(P= o

R T Ap ’
rA "t rA T
RA(gﬂl T (pﬂa =1,

TITocne npeoGpaszorauns ypaenenus (7) umeenm
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d_T:T C-:’E+ﬂl’l'|| ﬂ,2| - (8)
dt F-4-4A"t b-4,)-4"

Jlna runoGapHyeckoro XpaHeH!s CeNlbCKOXO03HCTBEHHOH NPONYKIIUY B psje
CJIy4aeB XapakTepHBIM ABJSIETCS YCIOBUE |c| >>1. Pacyetbl, BbINOMHEHHBIE

JUISl YCROBUH runoGapuyeckoro XpaHEHHs CBUJIETELCTBYIOT, 4TO B 6OMb-
WWHCTBE ClIyuaeB suauenwe |[,"T| cocraBnser we Gonee 10% BemamHEI

|5 - ’l . J11s OLIEHOYHBIX pacueToB MOXKHO NpeHebpeub cnaraeMeiM /7,1
Ha psge T1npuMepoB  pacCMOTpUM  NPaBOMEPHOCTh  YCIOBHS
|B-A,'|>>|- Z,"|. B nepuon skcnnyarauun npoMsIlIIeHHOro runoGapy-

4eCKOT0 XpaHHJTHILIA, COOArONaNICA Tako! peskum ero pabotel: Py = 16000 [1a;
Ap =-2000 IMa; At=750 c; Ap=0; €'=262 K; n'=63 Ma/K; ¢;=0,60;
To=273 K; Pep=510 Ila. B COOTBETCTBHM ¢ pacuyeramu umeeM b = 3,49;
C =-6000 c; J;=2,54-107 1/K; /= 0,666; J)'=13.24; 1" =0; 1" = 0;
JL'=0. CornacHo pacdyeraM mTipM JOOOM 7T BBUIOJHAETCS YCIOBUE
|B-2,|>>|4,"1]. PaccmoTpenublii npumep XapakTepu3yercs CIMLIKOM

HU3KMM 3Ha4Y€HHEM ¢, COOTBETCTBYIOLIMM CJyyard Cpefsl NMpPUH XpaHeHHWH
CeNbCKOXO03AHCTBEHHOM MPOJYKIMH B MOJMMEPHOH ynakoBke. PaccMoTpum
Cly4yali OTKPBITOrO XpaHEHUs CeNbCKOXO03sHCTBeHHOH mnpoaykumu. Ilycte
¢ =0,9, ocTanbHBIe NEPBOHAYAIBHbIE 1IapaMeTphl OCTaBHM 6e3 u3MeHeHHs.
Torza 5 =3,49; C=-6000 c; /I, =254-10" 1/K; [, =0,666; /' = 19,86;
A" =0, 4" =0; [ =0. CornacHO pac4eToB TakKe BBITONHIETCS YCIOBHE
|B-4,|>>|4,"1|.
Beripaxenue (8) nepenuinercs B BUjE

dT
E=TL1—L2,

rae

1

Lem .
A a
l’l E—ﬂl' 2 E_ﬂl'

OOwui MHTErpan npuBeaeHHOro ANQGGEpeHIHATLHOTO ypaBHEHHS Ha-
XoauTcs 1o gopmyne

r=el" L, [eteanrk].



[Tocne npeoﬁpasoaaum‘fl nMEEeM
L, _
T=el"| 2" 4 K

Jlnst nauansHbIX yenoBuii =01 T = T nonyuyum

L
K=To———2~.
Ll
OKOHYaTENBHO
Lz Lt L2
T={T,——= e +—=. 9

PacueTsl, BbifoJIHEHHBIE N0 dopMyIie (9), CBUAETENBCTBYIOT O TOM, YTO
B rUno0apuyeckoM XpaHWIHILE CENbCKOXO3AHCTBEHHON MPOAYKLHMM INpH
JIMHEHHOM 3aKOHE M3MEHEHMS OTHOCHTENbHOH BIaXHOCTH U3MEHEHHs TeM-
neparypsl BO3lyxa BeCbMa MaJibl.

Hcnonb3oBannasi JHTEpaTypa

1. Kpemnes O. A., XKypasnenxo B. A. Tenno- 1 MaccoobMeH B rOpHOM
MaccHBe | MoJI3eMHbIX coopyxenusx. — K.: Haykosa nymka, 1986. — 341c.

2. Mucapes B. E. BnusHue U3MEHEHUs JaBlieHUs HA TEMIEpaTypy BO3-
yXa B FHN00apHYECKOM XpaHHIIHLIE CEeNbCKOX033HCTBEHHOM MPOXYKLMH. —
BenTunsauis, ocsiTineHHs ta rtemnorasonocravanHs. — K., KHYBA, 2002.
Bum. 5.
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VK 629.113.06:628.83 O. T. Bo3uSIK, KGHO. MexH. HayK, O0YeHm
HauioHambHuili yHiBepcHTET
“JIbBIBCHKA MOJIITEXHIKA”

NOAAYA NOBITPA B NPUMILLEHHA HACTUITbHUMMU
OXONOAXKEHUMU CTPYMUHAMMU

Sk Bigomo, 370poB’s i npaue3faTHICTh JIFOAWHU 3aJIeXKUTh, B 3Ha4HIM
Mipi BiJ TOrO, HACKINIBKY CaHITApHO-TITi€HIYHI MapaMeTpH MiKpOKIiMaTy BU-
POOHMYMX (TEXHOJNOTIYHMX) NPHMIILLEHb BigMOBiAAOTH ii (izionoriyudum no-
TpebaM. B pobouiit (o6ciyroByBaHiil) 30HI Takux TpUMIilLEH TOBMHHI 3a-
Oe3neyyBaTUCh HOPMOBaHI NapamMeTpH BHYTPIWIHBOrO noBiTps. Piznuuuii
CTaH MOBITPAHOTO CepeJOBHILA TEXHOJIOrIYHONO NMPUMILLEHHS XapaKTepH-
3YETBCS TAaKMMHU IapaMeTpaMH, AK TEMIlepaTypa, BOJIOTOBMICT, LIBHAKICTb
pyxy NOBITps, IIyM, 3anuieHiCTh, 3aMaxy Ta iH. YMoBH komdopty nepe-
JIOBCIM BH3HAYalOThCs TEMIIEPATYpPOIO TMOBITPS Ta Horo mBuAKicTIO pyxy. Lli
BeMMYMHH NIATPHMYIOTbCS 3aco0aMy BEHTHIISALITHOT TEXHIKY i 3aexarth Bil
npuiHATOT OpraHi3auii noBiTpoobMiHy Ta cxeMH NOBiTpoposmoziny. Ciuia
NIOAATH, 1110 Ha YMOBH TEIIOBOro KOM(OPTY JIFOAWHU 3HAYHO BILTHBAE TAKOK
edexT 30ypeHHs TOBITPAHUX MOTOKIB, Y 3B’SA3KY 3 HasBHICTIO TEXHONOIiY-
HOro o6nagHaHHs Ta 06CIYrOBYFOUOro NEPCOHANY, SKIIO BHCOTA MPHUMILIEH-
Hs € He3HayHo!o. [le Taki NpuMillleHHs, B AKMX 3HaYHA YyacTHHA pobodoi 30-
HM 3HaxXOAUTBCS B NPAMOMY IOTOL NPUIIMBHOI CTPYMHHH. CyKyIHICTh
BKa3aHHX (axTopiB BH3HAYa€ XapakTep MOBITPAHUX MOTOKIB Tda PO3BUTKY
BEHTHJIALIMHUX CTPYMHUH Yy TaKOMy npHMiteHsi [1-9].

BaxnuBicTh BpaxyBaHHS BIUIMBY 30ypeHHS TOBITPSHHX IIOTOKIB, Y
3B’A3KY 3 HAABHICTIO TEXHONOTiYHOro obnagHaHHs Ta 06CIyroByO4oro ep-
COHajly B MPUMILICHH] Ha WBHAKICHI IO MOBITPSHMX MOTOKIB Ta iX 0COb-
NUBOCTI AOCIIKeHO B [1-9]. ¥V Ttakux ymoBax HeoOXimgHO 3abesreuysBari
JOCTaTHBO BEJIHKY NaleKOOiHHICTh MPUIUINBHOI cTpyMuHH. OfHHM i3 3a-
co0iB 36inbIIeHHA i nanekobiiiHocTi € 3acTocyBanns edekty Koanaa, To6T0
HaCTWJIaHHs CTPYMHMHH Ha BHYTpiLIHi MoBepxHi crtiH abo crenmi [2]. Kpim
30inbeHHs aanexo6iHOCTI, SBHILE HACTHIAHHA CTPYMHHH Ha CTEJIO BILIH-
BA€ Ha MOJIe TeYii, HA PO3IIMpPEHs CTPYMHHH, HA MPOLECH MiAMillyBaHHS i
TOTacaHHs WBHMAKOCTI B CTpyMHHI. ToMy HaHGiIbII paulioHATEHOI CXEMOIO
TIOBITPOPO3MOALLY Y BHMAAKY 3 HAaABHICTIO TEXHOJNOIYHOro 06NaAHAHHA Ta
0BcnyroBy04Oro nepcoHany y BMpOOHHYOMY MPUMIIIEHHI 3 Malol0 BHCO-
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TOIO € 3aCTOCYBaHHS crnoco0y mojadi nosiTps B pobody 30HY HACTHJIBHHMH
ctpyMuHamu. [Ipy 1bOMY AOLIIBHO 3anpONOHYBATH 3aCTOCYBAHHSA MOBITPO-
PO3NOKINOBAYIB 3 BEJTMKOK IHTEHCHBHICTIO MOTacaHHs WIBHAKOCTI 1 Temile-
paTyp NPHIUIMBHOTO MOBIiTPs, TO6TO MPHCTPOIB, AKi 3abe3nedyioTs iHTeH-
CHMBHE mepeMillyBaHHs NPUIIMBHOTO MOBIiTPS 3 HABKOIMIIHIM [1].

CrOrofiHi icHy€ 3Ha4Ha KiNbKiCTh Pi3HOMaHITHHX KOHCTPYKLi# MoBiTpo-
PO3MOAIIOBAYIB Ta CXeM po3/ladi MPHILTUBHOIO TIOBITPSA AK Y BEPXHIO, TaK i
B pobouy 30HY mpuMilueHs [5;7;8], ie BUKOPUCTOBYEThCS eeKT HACTHIAHHA
CTPYMHH Ha BHYTPillHI NoBepxHi cTin abo creni [2;5;7;8], mo € nocraTHeo
NOWHPEHNM ABHILEM Y BEHTHIIAUIHHIK TeXHilll.

Ortxe, 1py KOHANLIIOBAHHI TIOBITPS Y BHPOOHUUHMX NMPUMILLEHHAX 3 Ma-
JIOK0 BHCOTOO MPH HABHOCTI TEXHONOTiYHOro obiafHaHHs Ta 00CIyroBylo-
4Oro MepcoHaly 3aclyroBye Ha yBary Takui cnoci rmopadvi moBitps, sk 30-
cepe/PKEHNI MPUILUIMB HACTHILHUMU Ha BHYTPILUHIO MOBEPXHIO CTENi Io-
CKHMHM OXOJIOJUKEHHMH CTpyMHHamMu. [TOBITpPOPO3MOAIILHUKOM MOXeE
CITY’KMTH NPHUCTPIii i3 MPAMOKYTHHM L(ITHHHAM OTBOPOM i3 CHiBBiJIHOIIEH-
HSIM CTOpiH He MeHwuM 3a 1:15 [1;2].

XapakTepHOI OCOBNUBICTIO Takoi CXeMH IOBITPOPO3NOALTY € obMe-
JEHHS TPOCTOpPY PO3BUTKY MPSIMOTO Ta 3BOPOTHOIO MOTOKY CTPYMHHH
cTiHaMH, CTellel0 Ta MiAJOroi0 MPUMILLEHHS, a TaKOX TEXHOJOTIYHHUM 00-
JIaJIHAHHAM Ta 00CITyrOBYIOYHM MEPCOHAJIOM, 1O CTBOPIOE NEBHE 0OMeEXeH-
Hs TPOCTOPY AN PO3BHUTKY TIOBITPAHOI CTPYMHUHM, TOOTO TaKk 3BaHe
“CTHCHEHHS” TPHUIUIMBHOI CTPyMHHH. [10BITpAHUHA MOTIK, pyXaloyHCh B 00-
MEXEHOMY TpOCTOpi LBOTO MPHUMillieHHs, TOOTO y “CTMCHEHMX” yMOBax,
(hopMye€ IIIOCKY CTHCHEHY CTPYMHHY i HaIXOUTh B 00CyroByBaHy 30HY.

BrinuB oOMexeHHs NIPOCTOPY MPU PO3BUTKY CTUCHEHUX CTPYMHH 3pyd-
HO BPaxOBYBaTH BBEJEHHAM Y PO3paxyHKOBi (pOpMynH BiJIbLHMX CTPYMHUH
BiAMOBiAHMX NONpaBHUX 6€3p0o3MipHUX KOedillieHTIB CTHCHEHHS, AKi ABNA-
10Th CODOIO CriBBiHOLIEHHA WBHAKOCTI V, BUTpaTH L abo KinbkocTi pyxy /
B Wil e Toulli NpPOCTOpY, fiKa PO3IJsAAcThCs, NMPH yMOBax BiJIMOBiJHO
CTUCHEHOI Ta BiNbHOI CTPYMHUHH [2]. '

PO3BHUTOK CTHCHEHHX CTPYMHH B OOMEXKEHOMY IPOCTOPI MOXe BinOyBa-
THCh 3a TYNIMKOBOIO abo mpotiyHoo cxeMmoio [2;7;8]. B uiit po6oTi posrns-
JA€ThCsl IUIOCKA HACTHIBHA OXOJIOZKEHA CTPYMMHA, siKa CIPAMOBYETHCS
B3/I0BK BUPOOHHYOro MNPHMIllleHHs Manol BUCOTH TIPH HAsBHOCTI TEXHO-
JoriyHoro obnagHaHHg Ta 06CIYTOBYIOUOrO MEPCOHANY 32 TYMHKOBOIO CXe-
MOI0, B AKili BHTS)KHHH OTBIp pO3MilleHWH B Tiif jke IUTOLMHI, WO i Mpy-
wiMBHAUH (puc. 1).
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Puc. 1. CxeMa ekcnepMMeHTANbHOIO CTEHLY
1 — Haca10K 3 MIOCKOIO MOBITPOBUITYCKHOIO ULiNMHOIO; 2 — NOBITPONPOBia; 3 — koHpy30p;
4 — KOOPAMHATHMK; 5 — BUTSDKHMH OTBIp; 6 — TeXHONOriuHE 06NanHanKs; 7 — 00CayroBy-
I04HMH MepcoHal; 8§ — 0XONoKyBad MOBITPs

Crix 3ayBaXHuTH, 110 AOHEJABHA Y BEHTHIALIHHO-OMAMOBANbHIN TeXHiLli
TpH PO3MIAMi CTHCHEHHMX MPUILTUBHUX CTPYMHH BPAXOBYBAaBCS BIUIUB 30ypeH-
Hsl TIOBiTPAHOIO MOTOKY Y 3B’A3Ky 3 HaABHICTIO TEXHOIIOTIYHOrO O0JajHaHHA
Ta 06CIYroByl04YOro NepcoHalny B NMPUMILEHHI Ha PO3PaXyHOK JIMIIE IUBHA-
KICHHX XapaKTepUCTHK MPHILTUBHOI CTPYMUHH. MOXXHA MPHITYCTUTH, 1o Leil
(akTop BHOCHTH KOPEKTHBH TaKOX i B iXHi TeMIIepaTypHi apaMeTpH.

Y 3B’43Ky 3 UMM, y Uil CTarTTi NPONOHYETHCA PO3MIAHYTH IMONPABHHIA
Oe3posMipHai KOEQilliEHT CTUCHEHHS MO TeMepatypi k.. JIns BUpileHHS
NOCTaBNEHOr0 3aBAAHHS CJiJ AIATH aHANOriuHO, AK i y BHNAAKaX, 3a3Haue-
HMX BHILE, i BAPA3HTH Koe(illieHT CTHCHEHHS IO TeMIepaTypi k., Y BHITIAAI
CNiBBIAHOIIEHHS HAUTHIIIKOBOI TEMIIEpaTypu B Liili e po3paxyHKOBiil Touni
npocTopy, sKa pO3IVIANAETbCA, 32 YMOBU BIJTIOBIXHO CTHCHEHOI Af, Ta
BiNbHOT At, cTpyMuHH [2].

At

=% M
ct Atx
OcHoBHa yBara B Liif po6oTi npuaineHa came JOCTiIKeHHIO koedilieH-
Ta CTHCHEHHA CTPYMHMHH MO TEMIepaTypi k., Ta Xapakrepy 3MiHH OCBOBO!

HAATHIKOBOI TEMINEPaTypH Af,..
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Mera wi€eil poboTH — JOCTIKEHHA XapakTepy MOLUMPEHHS [UIOCKHX Ha-
CTHIBHHX HEI30TEPMIYHHX CTPYMHH B OOMEXEHOMY NpOCTOpi BHPOOHUYOro
NpUMIILEHHS Maloi BUCOTH 3 HajABHICTIO B HBOMY TEXHOJOriYHOro obnaji-
HaHHA Ta 00CITYTOBYIOUOro MepcoHaly, BU3HaYeHHs KoedilieHTa CTUCHEHHS
CTPYMUHH 110 TeMNepaTypi k., Ta Xapaktepy 3MiHH OCHOBOi HaJJIMIIKOBOI
TeMnepaTypH Aty..

ExcnepuMeHTanbHi JOCHiAXKeHHS TPOBOJUIMCE B HATYPHHX yMOBaX Ha
CTeH[i, CXeMy SKOrO JHB. Ha pHC. 1, 32 TAKUMH YMOBaMu Ta CIIPOIICHHAMHU:
®  [UJJOCKa CTPYMHHA € HEi30TepMiuHOI (OXOJIOMKEHO0);

e  koe(iuieHT TOracaHHs LIBHUAKOCTI MPHUIUIMBHUX HACAKiB 3 NIOCKUMH

MOBITPOBHITYCKHUMH LiITHHAMH CTAaHOBUB m = 2,5;

e  IMpHHA IIIIMHHOTO OTBOPY 3MiHIOBanach i craHopuna: I, = 300 MM;

I, =450 mm; 1, = 600 MM;
®  BHCOTa LIUIMHM OyJIa 3MiHHOIO, a came: b, = 20 MM; b, = 30 MM; b, = 40 Mm;
* BuTpara TMOBiTPAHOTO TIOTOKY L, 3M|moaanacx, i CTaHoBHIA: L =

=900 Mm*/ron; L= 700 M /ron, Ly=500 m /ron, Ly=300M /ron,
®  [0YaTKOBA LUBMJKICTH MOBITPs MPH BUTIKaHHI 3 MPHIJIMBHOrO Hacaaka

3HaxoAunacs B Mexax: vV, = 5-15 m/c.

IlIBuakocTi i Temmepatrypu pyxy MOBiTpS BHMiprOBanach TepMOENEK-
TpoaHeMomeTpoM TA-9. [1IBuaKoCTi NOBITPAHOTO MOTOKY, 5K EPEBHIyBa-
am S5 m/c, BUMIpIOBAIMCH MIKPOMaHOMETPOM 3 ITHEBMOMETPUYHOIO TPYOKOIO
[ito-Tlpanarns.

3amipy TemnepaTyp i IBUAKOCTEH pyXy MOBITPs B PO3paxXyHKOBUX TOY-
Kax 37ifiCHIOBAINCS 3 BUKOPUCTAHHAM KOOPAMHATHHUKA i3 CITKOIO TOUOK 5 X
X 5 CM y II’SITH NOTIEpeYHHX Nepepizax.

B xoai excriepuMeHTANBHHX IOCHIKeHb OYJIM BU3HaYeHi rpaHHLi NpH-
TUIMBHOI CTPYMMHH B 30Hi ii IPAMOrO Ta 3BOPOTHOTO MOTOKY.

Bracninok cnabkoHeizoTepMivHOro XapakTepy NPUILIMBHOI CTPYMHHH B
npuMilenHi (nepenaj remneparyp Af npu KOHAMLiOHYBaHHI NMOBITPs A0CA-
rac He Ginsiie 10 °C, a kpurepiii Ar < 5 -10) nieto rpasirauiiinux cun
MOXHa 3HexTyBaTH [1]. ODxe, WBUAKOCTI PyXy MOBITpA BH3HAYAIOTBCA 32
TAKHMH K aHATITHIHHMH 3IEXKHOCTAMH, 5K i JUIA i30TEPMiYHUX CTPYMHUH.

V BUMaAKy IUIOCKOT BilIbHOI CTPYMWHH HaJIMLIKOBa TeMIepaTypa B oc-
HOBHIlt 1UAHI po3paxoByeThes 3a popMyJioro [2]:

At =At, n- b @)
X
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ne At,, At, — noyaTkoBa Ta 6iXKy4a Ha[THIIKOBI TEMIIEPATypH MPUIUIMBHO-
O i HaBKOJMINHBOrO NOBiTPA, °C; n — TEIIOBa XapaKTEPUCTHKA CTPYMHU-
HH, n = 2; b, ~ BUCOTA NPHILIMBHOTO LLTHHHOIO OTBOPY, M; X — BiXyda Ko-
OpAMHATA, M.

Jnst CTUCHEHHX MJIOCKMX CTPYMMH MOMpPaBHMM KOeiLliEHT Ha CTHCHEH-

HA 110 TeMIepaTypi k. NPONOHYETECA BBECTH y BUIIAAL: &k, = f -[l- li ]
n o

3 BpaxyBaHHAM (2) po3paxyHOK CTHCHEHOI IUTOCKOI Hei30TepMidHOl CTpYMH-
HH cJ1ij npoBoauTH 3a Gopmyoro (3):

At,c=Ato-n-J£-kc,. 3)
x

3a pesynpTaTaMu eKCIIEpUMEHTATBHUX JOCIIKEHb 06Y0BaHO rpadik
. 1 |x
y Bunaai: k, = fi-| — R (puc. 2).
n o

ket

1,0

0,75

0,5 4

0,25

= |

Il
X |—
N’k

Puc. 2. Koediuient crucHenns no temneparypi &,; O, [, A, X — 3nauenns
[apaMeTpiB MIOCKOI CTPYMHHH NPH NPOAYKTHBHOCTI BiAMOBIAHO:
900; 700; 500; 300 M”/rox
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3a UMMM XK eKCHePUMEHTAIBHAMHU JaHHUMH OyAyeMO HacTynHy rpadiu-
HY 3aJIeXKHICTD Alx = f (J—C) (puc. 3),

Ar At i T_X
ne Aty = — BIAHOCHA HAJANWINKOBA TEMIEparypa; X=-— -
At, I
BiJHOCHA KOOpAHHATA (/, — HaniBIUWPHHA LIITHHM, M).
: : — - |1 x
Ha puc. 3 npeactaBneHa rpagivyHa 3anexHictb Aty = f,-[ —- [-= | 3a

nyi,

JIAHUMH eKCIIepUMEHTATbHUX HATypHUX AOCHIDKEHb XapakTepy 3MiHH

BiIHOCHOI OCHOBOI HaJUIMIOKOBOI TEMIEPATYPU Af . IPH PO3BUTKY IIOCKOI
CTUCHEHOI OXONIOKEHOT CTPYMHHH B TEXHOJNOT{YHOMY IPHMiILEHHi.
["pacdiuna 3anexuictb (puc. 3) anpoKCUMYETBCS BUpa3oM (4):

2
Exc =(-—6,5 } . (4)

0,75

0,5

0,25 &

G

ot 0,5 1 1,5 2 2.5 T_x

Puc. 3. OcboBa BiAHOCHA HAITHIIKOBA Temmeparypa Af x
(Mo3Ha4eHHs Ti X, WO i Ha pHC. 2)

34
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