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CTEH/I 1 METOJIUKA ITPOBEJIEHUSI UCCJEJOBAHUI TEINIOOBMEHA ITOTOKA
PABOYEI'O TEJIA B TPYBAX C ITPOJOJIbHBIM OPEBPEHUEM

B pabome npusedenvr memoouxa nposedenus ucciedosanuii menioomoaiu NOMoKda NPUpoOHo20 2d3d 6
mpyobax ¢ npoOOILHLIM OpeOpeHUemM U CXemda SKCNePUMEHMANbHOT YCIMAHOBKU.
Knwuessie cnosa: annapamer 8030YulHO20 OXAANCOEHUS, MENI000MeH NOMOKA paboye2o mena, npo-

O0onbHO-0pebpennas mpyoa.

BBenenune

LInpokoe nmprMeHeHHe annapaToB BO3AYIIHOTO
oxnaxaeHus (ABO) Ha razoKOMIpecCOpHbIX CTaH-
LMSX /AeaeT BecbMa aKTyajlbHOM 3a/1auy CHUXKEHUs
WX MAaTepualioeMKOCTH, KOTOPYIO MOXKHO obecrie-
YHUTh 3a CYET WHTEHCH(UKALMKM MPOLECCOB TErIo-
oOMeHa B 3THX anmaparax.

B ABO npumeHsioT OuMeTayiinueckue Tpyosl,
B KOTOPBIX HapyKHasi CTOpOHa UMEET aJJIOMUHHEBOE
opebpenue (ko3 dunment opedbpenus 10; 15; 20), a
BHYTpPEHHSISl TOBEPXHOCTb — raakas. COOTHOLIEHHE
KO3 (QHIIMEHTOB TEIJIOOTIAYN C HAPYKHOM W BHYT-
pEeHHE#l CTOpPOHBI TakUX TPYO TaKOBO, YTO HMeEET
MpSAMOM CMBICTT MHTEHCH(UKALUs TEMIO0Taaur C
BHYTPEHHEH CTOPOHbI OMMETAIITMUECKUX TPYO.

OnHvM M3 BO3MOXHBIX MyTeH pelieHus 3TOM
3ajauu SIBJISETCS MPUMEHEHHE NpPOAOJILHOro opeod-
PEHHUSI Ha BHYTPEHHel NMOBEPXHOCTH paccMaTpuBae-
MBIX TPYO.

[TosTOMy Ha mepBBIX dTanax peLieHus! STOH 3a-
Jaud, AJs TMOJYYEeHHUS ONTUMAaJIbHbIX MapaMeTpoB
MpodUITUPOBaHUsT TPYO, C TOYKU 3pEHHs TerUIorne-
penayd ¥ CHW)KEHUS METalNIOEMKOCTH TaKWX arma-
parToB, ABJSETCS M3YyUEHHE COCTOSHHS Bompoca 00
WHTEHCU(UKALIMM  KOHBEKTUBHOIO  TeriooOMeHa
MpU ABM>KEHUW TETIJIOHOCHUTEJSI BHYTPHU MPOJIOJIBHO-
opebpeHHbIX TpyO [1] , MeToaMKa MPOBENEHUS SKC-
MEePUMEHTOB U pa3paboTka MeToauku pacyeta ABO.

B Hacrosiuueli padoTe NPUBOAMTCS OIMCAHUE
9KCMEPUMEHTAJILHOrO CTeHa, METOAMKM MpoBele-
HUSl MCClleI0BaHUK M 00padOTKM ONBITHBIX 1aHHbIX.

METOAUKA MMPOBEJEHUS OIIBITOB 1
SKCHHEPUMEHTAJIBHASI YCTAHOBKA

Llenb mpoBeaeHUs! OMBITOB — MPOBEpKa Mpen-
JIOXKEHHOW MOJeNH TeriooOMeHa, MOJOKEHHOW B
OCHOBY ONTHMH3AlLIMK TapameTpoB MpoduiIrpoBa-
HUSL.

JlaGopatopHsbie yci0BUSI POBEAECHHUS DKCIIEPU-
MEHTOB He TO3BOJWJIM HCMOJB30BaTh MPUPOIHBIN
ra3 B KauecTBe TEMJIOHOCUTENS [l yCTaHOBKHU.

B kauecTBe TeruioHOCcHTeNs MpU MPOBEACHUH
HACTOSIIIUX SKCMEPUMEHTOB HCIONb30BaIach BOJA,
¢u3nyueckue napameTpbl KOTOPOW TaKOBBI, YTO MO3-
BOJISIFOT JIOCTHYb, JUIS JAHHBIX TEOMETPHUUECKHX Xa-
PaKTEpPUCTHK TPYObl, HEOOXOUMBIE (COTJIACHO Tpe-
OoBaHMii Teopuu Noao0us [2]) 3HAUEHHS BEIUUMH
yrcen Re u Pr, BnuchIBatommxcs B AMamna3oH Mpu-
MEHEHHS MPUBEICHHBIX 3aBUCUMOCTel B padoTe [1].

1. Cxema 3KcnepHMEHTAJIbHON YyCTAHOBKH

Jns mpoBeneHUst TEMIO-TUIPABINUECKOTO Te-
CTUPOBaHUs TPYO C BHYTPEHHUM MPOAOJBHBIM MPO-
¢dunupoBanueM Obula pazpaboTaHa U CMOHTHPOBaHA
SKCNIEpUMEHTAlTbHAs YCTAHOBKA, MPUHIMITHAIILHAS
cxeMa KOTopoH mpeacTaBieHa Ha puc. 1.

Tl TaTaTs

TYYIYY

-

Pucynok 1 — Cxema skcnepuMeHTaabHON ycTa-
HOBKH:
1 — OmbITHBIN yYacTOK; 2 — SNEeKTPUUECKUid HarpeBa-
TeNb; 3 — BaTTMETp; 4 — peryJsTop HanpsLKeHus; S,
8 — 11 - repmonapsl; 6 — poramerp; 7 — npodunupo-
BaHHas TpyOa onbITHOTO yuactka; 12 — nudposoii
npubop; 13 — Hacoc; 14 — HaNopHasi KOJIOHKA.

OCHOBHBIM Y3J710M YCTAHOBKH SIBJISIETCSI OIBIT-
Hbli y4yacTok. OTbITHBIA yuyacTok (puc. 2) mpen-
crapisgeT coboit npodunrpoBaHHyo TpyOy 1, mpe-
MapyupOBaHHYIO TPeMsl XpOMellb-KOMeIeBbIMU Tep-
Monapamu 4 (3anenaHel B cTeHKY TpyObl). Harpes
OMBITHOIO y4YacTKa OCYILIECTBIISETCS HapyKHbIM
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3JIEKTPUYECKMM HarpeparesieM 2 (MPOBOJIOKA W3 HU-
xpoma 0,6 MM ¢ (aphopoBbIMH H30IATOPAMH
J5/3%5), NoABOM 3AEKTPUUYECKOrO TOKA OCYLIECTB-
JIeTCS Yepe3 XOMYTHI 6.
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Pucynok 2 — OnbITHBIN y4acTOK:
1 — npodunuposanHas Tpyda; 2 — sneKTpuye-
CKHI HarpeBareslb; 3 — Me/IHas IPOBOJIOKA;
4 — Tepmomnapsl; 6 — TEPMOCTONKAS TEIUION30-
JSUMS; 7 — TENIOU30JISLUSL.

Jlns obecrieueHHnss paBHOMEPHOTO TETUIOBOTO
MOTOKa TPU Ha HarpeBe (BHIPAaBHUBAHHWS HEPaBHO-
MEpHOT0 TeMIepaTypHOTo MoJisd) MEXKIY HarpeBaTe-
JeM U TpyOOW YCTaHOBIIEH BBIPABHUBAIOLIUK CIOH
MeIHOMU OTOXKEeHHOH npoBosioku 3 (J1mm).

CHapyxu, AJis1 YMEHbIIEHHUS TEIUIOBBIX MOTEph,
HarpeBatellb MOKPBIT TEPMOCTOHKOMN TEMTON30IALH-
el 5.

B npodunupoBanHyto TpyOy 7 OMNBITHOrO
yuactka | (puc. 1) TeruioHocuresns (Bona) mogaeTcs
HacocoM 13 u3 cmecurtenbHOll koloHkH 10 yepes
porametp 6.

Jns BapbupoOBaHHS TEIUIOBOTO IMOTOKA, BENH-
YMHA MOAABAEMOro HampsyKEHWsl Ha HarpeBarteib 2,
W3MEHAJach pPEryJsTopoM HampsbkeHus 4. Mom-
HOCTb, Bbl/IeTIsieMas HarpeeareseM, u3Mepsjach BaT-
T™MeTpoM 3. Ilepen u 3a 30HOIW TemJoNoABOAA
MpEeIyCMOTPEHbl  TETUTOM30JIMPOBAHHBIE  YYACTKU
rUAPOJMHAMUYECKON cTaOWIN3aLUH. Ipotins
OTIBITHBIN, YHaCTOK TETJIOHOCUTENb HarpaBiseTcs B
CMECUTEJIbHYIO KOJIOHKY 14 U1l peLipKy Iy,

2. MeToauKa NpoBeIeHHsI YKCIEPHMEHTOB 1
00pabdoTKH JaHHBIX

MeTtonukou MPOBEICHUS HUCClIeN0BaHUM
NpeaycMaTpuBaioCh U3MEPEHUE CeAYIOLMX napa-
METpPOB:

- TeMIlepaTypa BOJbl HA BXOJIE B OMbITHLIN yda-
cTOK t! u BBIXOIE M3 Hero 1 ;

- TemIepaTypa CTeHKU NpoUIMPOBAHHON TpPY-
Obl 7, B MECTE 3aKJIA/IKU TEpPMOTIap;

- pacxon Boasl G ;

- BblJenseMas dIeKTpoHarpeBaTeseM MOlll-
Hocte W' .

Jns u3MmepeHus Temmeparyp MNPUMEHSIIUCH
XpoMeJib-KoreseBbie TepMonapbl. Pacxon oxnaxknaa-
€MOM BOJIbl U3MEPSIICS C MOMOILBIO pOTaMETpA.

TennoBol MOTOK CO CTOPOHBI BOJbI OMpeAeIsii-
cs o hopmyye:

QS :CGGEQE’ (1)
rie 0, =t/ —t,

6

3nauenre (), cpaBHHMBAIOCH O 3HaueHHeM W,

TP 3TOM PACXOXkKACHHE He MpeBbIano 5%.

II0THOCTE TEIUIOBOrO MOTOKA OTHECEHHOrO K
BHYTpEHHEW MOBEPXHOCTH TNaJKoi TpyObl ¢ BHYT-
PEeHHUM AMaMeTPOM DPaBHBIM THAMETPY OCHOBaHHS
pebep npodunupoBaHHON TPYOBI

q=Q/F, (2)

rne FF'=m-D-L - BHyTpeHHSS NMOBEPXHOCTh
TJIaJIKOM TPYOBI.
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niepatypHblii Harop, °C.
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CTeH]| 715l TIPOBE/ICHUS UcClieJOBaHUi TerooOMeHa
BHYTpPU TPYO ¢ BHYTPEHHUM IpPOAOJIbHBIM opebpe-
HUEM.

2. AHanmu3a TPOBEJCHHBIX TEOPETHUECKUX U
IKCMEPUMEHTAJIbHBIX ~ WCCIIEOBAaHUN  MO3BOJIUT
onpeneNuTh ONTUMallbHble NMapameTpbl MPOxOJbHO-
ro npodunuposanus Tpyo s ABO.
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CTEHJ TA METOAUKA ITPOBEJAEHHSA JOCJI?)KEHb TEIIJIOOBMIHY ITIOTOKY
POBOYOI'O TUIA B TPYBAX 3 ITOB310B’ KHUM OPEBPEHHSAM

B pobomi nasedeni memoouxa nposedents 00CiOHceHb Meni000MIHY NOMOK)Y NPUPOOHO20 2d3y 8 mpY-
0ax 3 N0B3006HCHIM OpeOPEeHHAM Ma cxema OOCTIOHOT YCIMAHOBKU.
Knawuesvie cnosa: anapamu nogimpsano2o 0X0100CeHHs, MEni1000MiH HOMOKY pobovo2o mina, no-

6300821C-0pebpera mpyoa.

P. A. Barabash, PhD, A. B. Golubev, PhD, Ya. E. Trokoz, V. V. Goriv, PhD

STAND AND METHODOLOGY FOR CONDUCTING HEAT TRANSFER RESEARCH
FLOW OF THE WORKING FLUID IN THE PIPES WITH LONGITUDINAL FINS

In the work lists the methods of the research of heat transfer of the flow of natural gas in pipes with lon-

gitudinal fins and the experimental setup.

Keywords: air cooling apparatus, the heat transfer to the working fluid flow longitudinally-finned tube.
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OHEHKA TOYHOCTH BOCCTAHOBJIEHMS ITOJIMT'OHAJIBHBIX CETOK
INPOCTPAHCTBEHHBIX BUIEON30BPA’KEHUHN B TPEXMEPHOM ITPOCTPAHCTBE

Paccmampusaemes 0606wennan cxema MOYHOCMU BOCCMAHOGIEHUSL NOJAULOHANILHBIX CEMOK Npo-
CMPAHCMBEHHBIX 8UOEOU300PANCEHUTI 8 MPEXMEPHOM RPOCMPAHCNEe C MUHUMANLHOU NOZPeuHOCmbIo. AHa-
JUBUPYIOMCS pazHble nPeodpaz08anus Ojis NOGbIUUEHUA KaYecmea 80CCmanosieHus uzoopaxcenus. Iloxkazano
OCHOBHASL XapAKMePUCMUKA 00beKmMA - HOZPEULHOCHIL USMEPEHUSL KOOPOUHAM MPUAHZYIAYUY U300PAdNCEHUSL
nocie e2o 80CCMAHOBNEHUSL.

Knaroueesie cnoea: nonueonanvHas cemxa, mpexmepHoe u300padicenie, no2peuHoCcmy, MpUaH2yIayus.

Ilpobnema BoccTaHOBJICHHSI TIOBEPXHOCTEH, 3a-
JAHHBIX Pa3IMYHbIMK CIOCOOaMU, BOZHUKAET BO MHO-
rux oOnacTsx: TeJeBUICHMM, MaTeMaruke, (u3MKe,
MeMLIMHe, MaulMHHOW Trpadrke U reouHpopMalyoH-
HBIX CHCTEMax TpHU MOZEIMPOBAHWM MOBEPXHOCTEH 1
peLIeHNH POCTPAHCTBEHHBIX 3aad [1].

3anaya MOCTPOEHUS MOJUTOHAIBHBIX CETOK SB-
JIsleTcd OJHOM M3 0a30BUX B BBIYHUCIIMTEILHOMN reo-
METpPHH.

AKTyasbHOH 3afadeii TeneBuAeHUs B pa3HbIX 00-
JIACTSX YeIOBEYECKOW AeATeTbHOCTH Ha CerOAHSLIHUIMA
JIeHb SIBJISIETCSl TIOJyYeHHe KadeCTBEHHBIX Tpexmep-
HBIX Mozesield peasibHbIX 00bekToB. [Ipu 3TOM HEoO-
XOJIMMO OLIEHUTh BaKHbIE XapaKTEePUCTHUKH, TaKue
KaK OTHOIIEHHWE CHUTHAN/IIYM U TIOrPeIHOCTh U3Me-
PEHHS TPEXMEPHBIX KOOPIWHAT.

OmHUMM W3 METOJOB OINHWCAHUS TPEXMEPHBIX
n300pakeHri B COBPEMEHHOM TENIeBU/ICHUH, €CTh TO-
JIMTOHAJIbHO-CETOYHBIA METON . DTOT METO OMHCHIBA-
€T TpexXMEpHble TOBEPXHOCTH TpHaHrymsauued J[le-

JIOHE, COCTOSIIIEH U3 KOOPAUHAT BEPIIHMH 3TOr0 00b-
eKTa U mopsiaka ux coeguHeHus. Tpuanrynsuus [e-
JIOHe, 00JIaaeT PSIIOM MPAKTUYECKH BaXKHBIX CBOMCTB.
Eciau BHYTpb OKPY>KHOCTH, OMUCAHHON BOKPYT J1t000-
ro NOCTPOEHHOI'O TPEYroJibHUKA, HE TIONaaeT HU OJHa
Y3 33JJaHHbIX TOYEK TPUAHTYJISALIMU, TO 3Ta TPUAHTYJIsI-
uus yaoBieTBopsieT ycnosuto [enone (puc. 1).

[Ipu nmony4yeHrn TPUAHTYIISALMN BO3HUKAET 3aja-
4a, pelieHue KOTOPOH MOMKET MEHSTHCSl Ha Pa3IMUHbIX
e€ yuactkax. Hanbonee yacto Takas 3ajjaua BO3HUKaET
MpU TPEXMEPHOM BU3yallM3alMK CJIOXKHBIX MOAENeH,
KOra B HEKOTOPOM CEKTOpe BOJM3M TOYKU 3PEHHMS
HEOOXOIMMO UMETh TPUAHTYIISALHIO BBICOKOTO paspe-
LIeHUs, a 1 YAalIeHHbIX 00J1acTeii — HU3KOro.

Lenbio naHHOM pabOThI SBJSETCS  ONMCAHUE
CJIOJKHBIX pealTbHbIX TPEXMEPHBIX OOBEKTOB TOJIUTO-
HAJILHOM CETKOI C BBICOKOM TOUHOCTBIO. A TaKXKe BOC-
CTAaHOBJICHWE WX C MHUHMMAJIBHO JOMYCTHMOM TIO-
[PELIHOCTHIO KOOPAUHAT ONUCHIBAEMOI CETKU.
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