atMochepe U PEKOPAHOE CHUNKEHUU OKCIUTyaTallMOHHBIX HW30BITKOB
BO3/yXa B JILIMOBBIX T'a3axX 3a TOMKOM, KOTOPbIE MO JaHHBIM O(DUIIHaTIbHOM
otyetHOoCcTH BTI'POC mocine nmpucocoB BO3Jyxa B ra3oBbIM TPAKT IIECTH
TOMOK MHOTHE TOjbl MOKa3bIBaId KOA(DPUIIMEHTH M30bITKA BO3JyXa, HE
MpeBbIIaBIIMe 3HaueHuu 1,02.

HapaGotanHsiii MaTepua, MOJIyYEHHBIN MPU SKCIUTyaTalli TOPETIOK
kotioB [1K-47 (puc. 2, 6), a Tak’ke HOBbIE MaTepUalibl, MOJYYCHHBIC YHKE
Ha Trpynie MaJblX UHHOBALIMOHHBIX (POPM PYKOBOJUTENEM pabOThHI, AlOT
BO3MOXHOCTH erie 0osnee 3 (PEeKTUBHO PEMINTh TPU TJIaBHBIE MPOOJIEMBI,
Pa3BUTHUS KOHCTPYKIIMI TOPEIOK C BHIXOJHBIMU KOHYCAMU U TTOHUKEHHOMN
CBEpX MPHUHSATOTO CEro/IHs CHUKEHUEM KPYTKH Topsiiero gakena. [Ipexnae
BCETr0, 3TO COXpaHEHUE U MHTECHCU(DHUKAILIUS TPHOCEBOTO 0OpPaTHOTO TOKA B
KOpHE ropsmiero ¢gakena, a Takxke Oosiee 23p(HEKTUBHOE U pallMOHATIBLHOE
MPEBAPUTENIHLHOE TMOJMEIIMBAHUE YACTU Ta3000pa3HOro TOILIMBA TEpe
ero 0oJjiee yCTOMYMBBIM BOCIIJIAMEHEHHEM B KOpHE (pakena.

VJIK 536. 2(075)

SKCHHEPUMEHTAJIBHOE UCCJIEJJOBAHUE
MOIIIHOCTH HEOPEBPEHHOI'O TEINIOOBMEHHHKA
HOBOM KOHCTPYKIIUH

EXPERIMENTAL STUDY OF POWER HEAT EXCHANGER
WITH PIPES WITHOUT RIBS NEW DESIGN

bpandunesa A. H., llleun B. M.
Camapckuil TOCy1TapCTBEHHBI TEXHUYECKU YHUBEPCHUTET,
Bran.A.68@yandex.ru

Branfileva A. N., Shein V. M.,
Samara State Technological University

AHHOTanuaA. B jgaHHOi  paboTe  TPUBEICHBI  PE3YJbTaThI
UCCJIeIOBAaHUN Ta30-BOJSHOIO TEIUIOOOMEHHHUKA HOBOW KOHCTPYKIIMHU W3
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napajieIbHO-TIOCIE0BATEIbHO  COCAMHEHHBIX TPyO B YCIIOBHSX
CBOOOMHONW U  BBIHYXKJCHHOW KOHBeKIMHU. [lomyyeHbl 3HauYeHUS
KO3((UIIMEHTOB TEIJIOOTaud C Ta30BOM CTOPOHBI MPU CBOOOJHOU U
BBIHY)KI[GHHOﬁ KOHBCKIINH.

Annotation. In this paper, the results of investigations of a new-
design gas-water heat exchanger from parallel-connected pipes in the
conditions of free and forced convection are presented. The values of the
heat-return coefficients for the gas side with free and forced convection.

Knrwuesvie cnosa: suepeosghpekmusnocms meniooOMeHHUKOS,
Kooahuyuenm menioomoadu, ecmeCmeeHHdasi KOHBEKYUsl, BbIHYHCOCHHAS
KOHBEKUYUSL.

Keywords: power efficiency of heat exchangers, heat transfer
coefficient, natural convection, forced convection .

OCHOBHBIMU  YCIIOBUSIMM  MHTEHCHU(UKAMK  TEIJIOOOMEHa U
MOBBIIICHUST AHEProdPGEeKTUBHOCTH JIOOOTO THUIMA TETIOOOMEHHUKOB
SBIIIETCA YMEHBUIEHWE MX Macchl W TabapuTOB MpU HEU3MEHHOU
MomHocTH. K JOCTHXKEHMIO 3THUX 1LeJied MPUBOJIUT YBEIUYECHUE
ko3 PuimeHTa TemIonepeaadyd, BEIMYMHA KOTOPOTO  ONpeAeseTcs
KO3 PUIMEeHTaMl TEIUIOOTAaYM C BHYTPEHHEW M HApY>KHOW CTOPOHBI U
TEeMIIepaTypam TEIJIOHOCUTEIIEH.

B cBsI3u ¢ HEONPENENEHHOCTHIO IPAaHUYHBIX YCIOBHM TEINIOOOMEHA
IpU TEXHUYECKUX pacyeTax pasHbIX BHUIOB  TEIUIOOOMEHHHUKOB
MOSIBIIIFOTCS.  HEKOTOPBIE CIOKHOCTH TIPH  pacdeTrax Kod(p(QUIMEHTOB
TEIUIOOTAA4YH, MO3TOMY HamOosiee 3(hPEKTUBHBIM CIIOCOOOM OIpEICICHUS
CpeaHUX KO3(PPUIUEHTOB TEIUIOOTAAUU SABJISIETCS IKcnepuMeHT. CpeaHue
KOO PUIIMEHTHl TEMJI00TJa4Yu MOTYT ObITh HaWJAEHbl 1O W3BECTHOM
MOIIIHOCTH MPUOOPOB U 33JJaHHBIM MTOBEPXHOCTIM TEIJI000MeHHUKa [ 1, 2].

B HacTosmieit pabote npuBeAEHbI pe3yJIbTaThl UCCIEI0BAHUS HOBOTO
TUIIA ra3o-BOASHOTO TEMI000MEHHHKA YCOBEPILIEHCTBOBAHHOM
KOHCTPYKLHH, TMPEICTABIAIONIETO0 CHCTEMY YETBIPEX COEIUHEHHBIX
MOCJIEIOBATENIbHO OJIOKOB TPyO, B KaKJAOM M3 KOTOPBIX HNPUMEHEHBI IO

YeThlpe TMapajuielIbHO yCTaHOBJEHHbIE TpyOnl nuametpom 0,025 ™
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(pucyHok).  HccnenoBaHusi ~ BBINOJHSUINCh ~ HA ~ YHHBEPCAJIbHOU
DKCIIEPUMEHTAIBHOM YCTAHOBKE IO ONPEAEIECHUIO TEIIOBOM MOIIHOCTH
Pa3JIMYHBIX TETNIOOOMEHHUKOB.
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OcHOBHas 1Ie7Ib JAHHOTO HCCIIEIOBAaHMUS COCTOSIIa B TOM, YTOOBI
OLICHHUTh HEPTOdI()PEKTUBHOCTH IIPEITOKECHHOU KOHCTPYKIIUHU
TEIUIOOOMEHHUKA B YCJIOBUSAX CBOOOHON U BHIHYK/IEHHON KOHBEKIIUU.

[Ipy moacyeTe TEMIOBOM MOIIMHOCTH OTOMMUTEILHOIO Mpudopa
ucronb3yerca popmya:

Q=M-C,(t, ~t,.). (1)
rae Q — TeroBast MOITHOCTh, BT; M — maccoBbIif pacxom KUAKOCTH,

kr/c, C,— cpemusis wu300apHas TEMIOEMKOCTE BOABI B JIHAMA30HE
Temmneparyp ot t ot - Jox/(xr K); t_, t — TemmepaTypbl BOJBI Ha

BXOJI€ U BBIXOJIE€ U3 OTOIUTEIBHOTO MPUOOpa COOTBETCTBEHHO, K.
MaccoBsiil pacxoa HaxoAuTca MO cooTHomeHuto M =pV, rae p —
IUIOTHOCTH BOJIBI, KF/MB; V. — o0BéMHBIN pacxof, M/c (ompenensercs
pacxomomepom). Ilpu mHpoBeEHHM ONBITOB  CpeAHss HM300apHas
TEMJIOEMKOCTE BOJbI IpUHUMaach paBHoil C, =4187 JIx/(xr-K)
Cpenauii Ko3QPUUMEHT TEIIOOTAAYM Ha HAPYKHOM MOBEPXHOCTHU
TEMI000MeHa HaxoauTcs U3 popmybl 3akoHa HeroTtona-Puxmana:

aL 2)
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2.
rne o — kodddumment Ttemroornaud, Bt/(m K); F — momanp
2.
MOBEPXHOCTH  TEIUIOOOMEHa; M’ t — Temmeparypa = CTEHKHU

cm

TermoooMennuka; °C; t, =25°C — Temneparypa BO3[yxa B 1abopaTopuu,

rae npopoautcs ’kcnepuMmeHT, °C. CKopocTh 00JyBa IMOTOKOM BO3yXa
MIPY BBIHYKJICHHOW KOHBEKIIMHU MTPUHUMAJAch paBHo# 1,5 m/c.

B ycioBusX ecTecTBEHHON KOHBEKIIMU ObLIM MOJYyYECHHBIC JaHHBIC:
MaccoBblil pacxo Bojsl M =0,01 kr/c; Temreparypa KUJIKOCTH Ha BXOJIE
B TemnooOMennuk t = 87 °C; Temmeparypa >KUIKOCTH Ha BBIXOJE W3

TermooOMennuKka t = 69 °C; cpennss TemnepaTypa IOBEPXHOCTU CTEHKH
temoooMennuka t =78 °C. Ilnomans NOBEPXHOCTH TEIIOOOMEHA

F=144 wv° upu mmse L=0,98 m. TerwoBas MOIHOCTb NpHGOpa
corsiacHo gopmyiie (1) paBHa Q =754 Bt, KosdunueHt terioornauu ot
MOBEPXHOCTH TETNIOOOMEHHUKA K Bo3ayxy o =10 Bt/ (M2 K).

B ycnoBusax BBIHYXACHHON KOHBEKIIUU ObUTH MOJYYCHHBIC TaHHBIC:
MaccoBbIii pacxon TemoHocutenss M =0,0112 xr/c; Ttemmeparypa
KUAKOCTH Ha BXoxe B TemnooOMenHuk t =90 °C; temmeparypa

)KUIKOCTH Ha BBIXOJE U3 TEINIOOOMEHHHUKA t = 52 °C, cpenuss
TEMIIEpAaTypa IIOBEPXHOCTUM CTEHKM TemnooOmennuka t =71 °C.

TenmoBast MoOmHOCTHL nOpuboOpa W KOIPHUIMEHT  TEMIOOTAAYU
MPUMEHUTENILHO K JaHHOMY OMbBITY OKazanuch paBHBIMUQ =950 BT u
o =15 Br/(m° K).

Buvisoowi. B pesynbpTaTe nccieqoBaHuii ObII0 0OHAPYKEHO, UYTO MPHU
YBEJIMUCHUU TEIJIOBOM MOIITHOCTH HCIHBITYEMOr0 TEIIOOOMEHHUKA B
YCJIOBUSX BBIHY)XICHHOM KOHBEKIMHM B 1,3 paza, ero kodpduimeHt
TEIUIOOTAaYM Bo3pactaeT B 1,5 paza. JlanHbiii (akT MHTEHCU(UKALIMS
TEIUI0O0OMEHA clielyeT OOBSICHUTh TEM, UTO B MEKTPYOHOM MPOCTPAHCTBE
MPOUCXOJUT WHTECHCUBHAs LUPKYISLIHUM BO3Ayxa Onaromapsi OOJbIIOMY
PACCTOSTHUIO MEXy coceTHUMM Tpyoamu (3—4 cm).
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ESTIMATION OF ENERGY EFFICIENCY OF STREET
LIGHTING SYSTEMS
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AHHoTamusi: B pabore paccMoTpeH BONMPOC KOJWYECTBEHHOU
OLICHKH 3HepF03qJC1)€KTI/IBHOCTI/I CUCTEM YJIUYHOT'O OCBCIIICHU.
[Ipennoxxena gopmynna ajist pacyeta 3HEProdOPHEKTUBHOCTH U CPABHEHUS
Pa3JINYHBIX BApHUAHTOB YJINYHOT'O OCBCIIICHUA 10 KPUTCPUIO
HEeprod’(PGHEeKTUBHOCTH.

Abstract: The paper considers the issue of quantitative estimation of
energy efficiency of street lighting systems. A formula is proposed for
calculating energy efficiency and comparing various street lighting options
by the criterion of energy efficiency.

Knrwoueswvie cnoea: ynuunoe oceewerue, snepeosgpghexmusnocme.
Key words: street lighting, energy efficiency.
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