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I. Pe3tome Ha MoHOrpadpuuHmust TPyA

OneHka 3a epeKTHBHOCT HA KAHAJIU ¢ HEKPbIJIa popMa
IPH JJAMHHAPEH HAIIBJIHO Pa3BUT MOTOK

Pe3iome - Llenta Ha TOBa M3ClieABaHE, CBHP3aHO C OLIEHKA HAa eHepruiiHaTta e(eKTUBHOCT Ha
armapari, U3MO0J3BAIIH KaHAJIH ¢ HEKPBIJIO CEYCHHUE U HAITBJIHO PAaBUTH JIAMUHAPHHM MOTOLH, € Ja
ce JOITBJIHU C HOBA MH(OPMAIUS U3BBPIICHOTO OT APYTH B 00JacTTa HA KOHBEKTUBHUTE MOTOIH
B TpBOA.

Momnorpadusra mpeAcTaBs 4acT OT MyOJWKyBaHU OT aBTOpa M3CIEABAHUS U € ChOpaH U
o(OpMeH OT CaMOCTOSTENTHY TJIaBH MO0 TeMaTa, KOUTO ca MyOJIMKYBaHHU.

B rnaBa mbpBa ca onuvcaHu ONTUMAJIHA FeOMETPUM Ha KaHanu (popMa Ha HApPEeyHO CEYCHHE,
TpbOHA IBIDKUHA, TPHOCH XUIPABIUYEH IUAMETHP, U ONTHUMAJIHA TEMIIEpATypHa pa3inKa MExXI1y
cTeHaTa M (UIYHIHUS TOTOK) 32 HAIBJIHO PAa3BUTHU JIAMMHAPHU U TYpOYJIEHTHH TOTOLHU IpH
¢ukcupanu: oOII TOMIMHEH MOTOK, MacoB IMOTOK, 00eM Ha TPHOHHUS CHON M PaBHOMEpHA H
MOCTOSIHHA TUTBTHOCT Ha TOTUTUHHHUS MOTOK.

B rnmaBu 2-5, u3non3Bailku €IHOBPEMEHHO IBPBH M BTOPH 3aKOH Ha TEPMOJMHAMUKATA
EHEepruilHITe XapaKTePUCTUKU HA amapaTd C HEKPBIJIM TPHOU ca OLICHEHU 3a PA3JIMYHU LIETH U
HAJIOXEHH OrpaHWYEHHsS U CpaBHEHHM C Te3u Ha 0a30B amapar. 3a TakbB C€ M3MOJ3Ba
TOIJIOOOMEHEH amapar ¢ KpbIyi TPHOH.

B rnaBu 2-3, rpaHU4YHOTO YCJIOBHUE € TOCTOSIHHA TEMIIEpAaTypa Ha CTeHaTa, JOKATO B IJ1aBu 4-
5 rpannuHOTO ycnoBue € H1- mocTosiHHA IUIBTHOCT HA TOIUIMHHUS ITOTOK Ha CTEHATA.

Pesynrature OoT TOBa MpoOydYBaHE SICHO MOKAa3BaT, Y€ B HIKOM CIy4ad TOIJIOOOMEHHHIIUTE C
HEKPBIJIM KaHAJIM MOTar Ja c€ KOHKYPHUpAT C €TaJOHHUS TOIUNIOOOMEHHHUK, KaTo M300pbT Ha
ontuManHata (opMa CHIIHO 3aBUCH OT T€OMETPUYHHTE U TEPMOXHIPABIUYHUTE HAJOKCHH
OrpaHMYeHUs U TpecienBaHuTe 1eau. OTHOBO ce MOTBbp/aBa BaXKHOCTTA OT M3MOJI3BAHETO Ha
pa3lIMpeHrd KPUTEPUHM 3a OLIEHKa Ha MOJ3UTe W HM300p Ha ONTHUMallHATa KOHCTPYKLHS Ha
ToruiooOMeHHuKa. M3mon3BaHeTo Ha 0O KpUTEpHi, CBBP3Ball] €IHOBPEMEHHO JBE LEJH,
MO3BOJISIBA J]a ce M30erHaT NMPOTUBOPEUMBUTE PE3YNTaTH, KOMTO MOTaT Ja ce MOoJIydar, aKko
Kputepunurte, Oazupanu Ha [IbpBHs win BTopus 3aKkoH Ha TepMOJWHAMMKATa, CE€ IMpuiaraTt
CaMOCTOSITEITHO.




Performance Evaluation of Ducts with Non-Circular Shapes
and Laminar Fully Developed Flow

Abstract - The rationale of this study on the performance evaluation of ducts with non-
circular shapes and laminar fully developed flow is to complement the work made by others in
the field of convective flow through a tube.

The monograph presents part of the studies published and is compiled by self-design chapters
which are published independantly on the topic.

In Chapter 1 are described the optimal passage geometry (cross-section shape, tube length,
tube hydraulic diameter, and optimal temperature difference between tube wall and fluid flow)
for fully-developed laminar and turbulent flows with fixed total heat rate, fixed mass flow rate,
fixed tube volume, and uniform and constant heat flux.

In Chapters 2-5, using the first and second law simultaneously the performance characteristics
of units with non-circular tubes have been evaluated for different objectives and constraints
imposed and compared to those of the reference unit. The heat exchanger with circular tubes has
been used as a reference heat transfer unit.

In Chapters 2-3, the boundary condition of the wall is a constant wall temperature, whereas in
Chapters 4-5 it is H1, constant heat flux on the wall.

The results from this study clearly show that the non-circular shape of duct configuration in
some cases can compete, with the reference heat transfer unit, and the selection of the optimal
shape of the duct strongly depends on the geometric and thermal-hydraulic constraints imposed
and the objectives pursued. The importance of using extended criteria for evaluating the benefits
and selecting the optimum design of the heat exchanger was reaffirmed. The use of a general
criterion connecting two objectives simultaneously permits to avoid the contradictory results that
can be obtained if criteria based on first or second law analysis are implemented alone.




II. Pe3romeTa Ha y4eOHHU nmoMaraJa

TepMoanHAMHUKA U TOIJIONPEHACSIHE - PbKOBOCTBO 32 JIA00PATOPHH YIPaKHEHUsI

Pe3iome - KHurata e ydeOHO-METOIWYHO TOCOOME 3a H3MBIHCHHE Ha JIaOOpaTOpHHU
VOpaXHEHUS 10 TEPMOJUHAMHUKA U TOIUIONPEHACSHE 3a CTYICHTHTE OT TeXHUYeCKH
yHuUBepcuTeT - ['abpoBo ¥ BKJIIOYBAa pabOTH, KOMTO Ca THIOBH 3a YYECOHUTE J1aOOpaTOPHH IO
TePMOJUHAMUKA U TOIUIONPEHACSHE.

B nomaranotro ca pganeHu KpaTKH CBEJIEHHUS 3a TOIUIOTEXHUYECKUTE H3MEpBaHUS H
CTAaTHUCTUYECKUTE METOAM 3a oOpaboTkaTa Ha pe3ynraTtuTe uMm. Pasrinemanu ca, ChIO, HIKOU
BBIIPOCH Ha TEOPUSTA, KOUTO Ca CBBbP3aHU C EKCHEPUMEHTAJIHUTE METOIM Ha M3CIIe[IBAaHE HA
TEPMOJUHAMUYHUTE U TOIIOPU3NIHA CBOMCTBA HA PEATHUTE BEIIECTBA, KAKTO U M3IOI3BaHE HA
0000IICHN eKCIEpUMEHTAIHM JaHHU W MOJICJIMpPaHe Ha TMPOIECUTE Ha TOIUIOOOMEH,
HE00XO0IMMU 32 U3ITBJIHEHUE HA 1abopaTopHUTE paboTH.

PBHKOBOICTBOTO € ChCTABEHO IO CXeMa U ChAbp)Ka: TEOPETUYHA YacT, OMMCAHNUE HA ONUTHATa
ypenda, KoeTo BKJIIOUBA CXeMa 3a M3MepBaHUs 1 0011 BUI Ha ypeadara ¢ ONMCaHue Ha OpraHuTe
3a ympaBlieHHE M KOHTPOJ; pel 3a MpOBEKIaHE Ha eKCIepuMeHTa M oO0paboTBaHe Ha
pe3ynTaTUTe OT U3MEPBAHMITA; OI[CHKA Ha TPEIIKUTE OT U3MEPBAHUATA M KOHTPOJIHHU BBIIPOCH.

MartepuanbT, U3JI0KEH B PHKOBOACTBOTO € Pa3pabOTEeH KaKTO CJe/IBa:

- Yact rppBa. ,, TommoTeXHuuecKr u3MEepBaHus’ | JIa0OpaTOpHH yrpaxkHeHus 3,4, 5, 6 u 7 ca
paspaboTeHa oT no1l. ATH Bennucnas 3uMmapos;

- Jlabopatopuu ympaxsaeHuss 1, 2, 8 u Ilpunoxenusra ca pa3paboTeHH OT TJI. ac. I-p
BanenTtun Iletkos.

TepmoauHaMuka - COOPHUK 331241

Pe3tome - Kuaurara e y4eOHO-METOAMYHO TMMOCOOME 3a CEMHHAPHU YNPAKHEHHS I10
€pMOJMHAMHMKA 32 CTYACHTUTE OT TeXHUYECKU YHUBEPCUTET — ['abpoBo.

Ts e chcTaBeHa Ha TemMaTWyeH MPHHIMI, oOxBamara 15 TemMu OT 0o0ma U TEXHUYECKa
TepMOJMHAMUKA TUTIOC TipriiokeHus1. [lombopa Ha TemuTe € choOpa3eH ¢ yueOHara mporpama u
Kypca JEKIMU TI0 TEpMOAMHAMHKA 3a CTyIAeHTHTe OT (akynarer MaIIMHOCTPOEHE W
yYpEeIOCTPOECHE.

Bcsika Tema cpappxa:

- TEOPETUYHA YacCT, B KOATO Ca M3JI0KEHHU Hail-BayKHUTE ONpeAesieHus, U3BOAU U GOPMYIIH IO
TeMaTa, UMally MPAKTUYECKO MPUIIOKECHHE 32 PElIaBaHe HA TEMATHYHUTE 3a/1a4H.

- IPUMEpHH peIlleHus Ha 3aJ]aui, KOUTO 00XBalaT Bb3MOKHOTO MHOT00Opasue 1Mo jJajaeHara
TeMa. B HAKOM OT TSAX ca JaJeHU W KPaTKU yKa3aHUs, pa3ChKICHUS U (QUTypH 3a MPABHIHO
aHaJIM3MpaHe Ha MpoljeMa U HEroBOTO TOYHO periaBaHe. [locoyeHo € M MOJM3BaHETO Ha
CIPAaBOYHH JaHHHW OT MPUJIOKEHUETO KBM IMOMArajioTo WM OT Apyra CIpaBOYHA JIUTEPATypa,
KOIaTo TOBa € HAJIOKUTETHO.

- 32J1a4M 3a CAMOCTOSITeITHA padoTa.

TepMOL[I/IHaMI/I‘lHI/I Taﬁ.]'[I/II[I/I 3a BoAaTa BOAHATa nmapa u XJiaaluJiHU areHTHu

Pe3tome - Knurara npencrapiisiBa CripaBOYHHU TAOIHMIM 32 TEPMOJIMHAMUYHHUTE CBOMCTBA HA
BOJlaTa, BOJAHATA Iapa U CeleM XJIaJuiHu arenta: AMoHsk; R-134a; R-12; R-22; R-290; R-125;
R-507.

[IpenHa3HaueHa e 3a CTyIEHTUTE OT (akyilTeT MamuHOCTpOeHE U ypeaocTpoeHe Ha TY-
['abpoBo, kaTo y4ueOHO mToOMarajgo MO JIUCHMIUIMHUTE: TororexHuka, TepMoanMHaMUKa,
XJlaquiiHa TEXHUKA, BEeHTWIAlMOHHA U KIMMAaTHUYHA TEXHUKA, TOIUIO-€HEPTUNHU ChOPBKEHNUS,
TomooOMeHHU anapatu u Jp.




