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PO3BUHEHI NOBEPXHI IK ®AKTOP ONITUMI3AILIIl KOHCTPYKIIIT
TEINIJIOOBMIHHUKIB

Onmumizayis 2eoMempudHuUx Napamempic meni00OMIHHUX ANAPaAmie Moxce nPosoOUMuUCh 3a
bazamvma napamempamu. OOHUMU 3 HAUBAICIUBTUUX € 2eoMmempuyHi posmipu. Po3pobka onmumizo-
8aHOI KOHCMPYKYTT MEeNI00OMIHHUKA 3a OONOMO2010 MEMOOi6 NIAHYBAHHS eKCHEPUMEHTNY € AKMYAlb-
HOM 3adauero. Lle 0o36onse MiHIMIZy8amu eumpamu Mamepianie HA GUSOMOBIEHHS ANapamie ma
Hatbinbw eghekmuHo nepedasamu Mmeniomy.

Memoro pobomu € 6usHaAUeHHSA GNIUBY MAKUX (PaKmMOopie K 008AHCUHA OOHIET opebpenoi mpyo-
Ku, Hecyuuil diamemp opebpenns mpyoku ma Koegiyicnm opedpenHs Ha ONMUMATbHE KOHCTNPYKIMUG-
He BGUKOHAMHA Nidiepieaya CMUCHEHO20 NOGIMPS 3d NOKA3HUKOM MIHIMAAbHOI 008X#CUHU MPYOHOL
cucmemu.

3a 0onomozo1o po3pobrenoi MemoouKy MOACHA 8 OOCMAMHBLO NPOCMIE NOCMAHO8YI NPOAHA-
3Y8amu 3HAYEHHs 008ICUHY MPYOUACMOi cucmemu meniooOMIHHUKA NPU PISHUX NOCOHAHHAX HAGe-
OeHux haxmopie ma onmumizyeamu 1020 KOHCMPYKYIio.

Knrwouosi crosa: nioiepisau; opebpena nogepxus; mpyoa; 008iCuna; hpakxmop.

Optimization of the geometrical parameters of heat exchangers can be carried out in many
ways. One of the most important are geometric dimensions. The development of an optimized heat ex-
changer design by means of experiment planning methods is an urgent task. This allows minimizing
the consumption of materials for the manufacture of devices and the most efficient transfer of heat.

The aim of the work is to determine the influence of factors such as the length of one finned
tube, the bearing diameter of the finned tube and the finning coefficient on the optimal design of the
compressed air heater in terms of the minimum length of the pipe system.

Using the developed technique, it is possible in a fairly simple formulation to analyze the val-
ue of the length of the tubular system of the heat exchanger for various combinations of the above fac-
tors and optimize its design.

Keywords: heater; ribbed surface; pipe; length; factor.

IHocTanoBka mpo0JemMn

Ha 6iip1mocTi mpoMUCIOBHX MiANPUEMCTB € TOTpeda B CTUCHEHOMY MOBITpi UId MpUBOAY Oa-
raTboX THIIIB MTHEBMAaTHYHOTO yCTaTKyBaHHs. KoMmpecopHi cTaHIii, sKi MOJAIOTh CTHCHEHE MOBITPS
JI0 CIIOXKMBAYiB, € OMHUMH 3 HaiOUTBII €HEProEMHUX B PI3HHX raiy3sx npomucioBocti [1—3]. Oxn-
HUM 13 cr1oco0iB 3MEHILIEHHS BUTPATH CTHUCHEHOTO MOBITPs CIIOKMBaYaMu € 301TbIIeHHs Horo Temie-
parypu npu nozadi 1o Hux [2, 3]. Posrisaatoun poboTy pi3HUX MHEBMOIHCTPYMEHTIB MOKHA BUJILIHN-
TH TOH (akT, 110 BOHU B MEpILIy Yepry 3ajekaTh Bil 00’€MHOI BUTpATH IMOBITPA, a HE BiJ MacoBOi.
TakuM 4MHOM JaHHH CIIOCIO 3MEHILICHHS! BUTPAT € IOCTaTHBO aKTyaJbHUM [3].


mailto:klroma@ukr.net
mailto:klroma@ukr.net
mailto:pttep@

TemoeHepreTuka 141

OnTumizaliss TeOMETPHYHUX MapaMeTpiB TEIIOOOMIHHUKIB MOXeE MPOBOJUTHCEH 3a OaraTbMa
napamerpamMu. OJHUMH 3 HAMBaKIMBIMIMX € TEOMETPUYHI po3MipH, a came 00’eM TermnooOMiHHUKA
a0o noBxuHa TpyOOK mixirpiBauiB [4]. Po3poOka onTumizoBaHOI KOHCTPYKIii TEIUIOOOMIHHUKA 32 JI0-
MOMOT'0I0 METOJIIB IUIAHYBaHHS €KCIEPUMEHTY € aKTyalbHOIO 3anadeto. Lle mo3Bomnsie MiHIMi3yBaTH
BUTpPATH MaTepiajliB Ha BUTOTOBJICHHA anapaTiB Ta HAalOUTbII e eKTUBHO MepeJaBaTh TEILUIOTY.

AHaJIi3 0CTaHHIX JOCTITKeHb Ta MyOJrikanii

InTencudikanii TemnooOMiHy 3aBKI1 NPUAUTIETHCS BEMKa yBara AJs Oyab-sKoi ramysi mpo-
MUCIIOBOCTI Ta TeXHiKH. [0 KOHCTPYKLIH TEmI000MiHHOTO YCTaTKyBaHHS BHCYBalOTh BUCOKiI BUMOTH,
K1 TTOB’s13aH1 31 3MEHILIEHHAM iX MacH, 3aiMaHoro 00’eMy Ta iH. [lepcrieKTHBHUM HAIIPSIMKOM € BHKO-
pHUCTaHHSI TOBEPXOHB TEINIOOOMiHY 3 BEIMKOIO IMJIOLICIO0, TOOTO PO3BHHEHHX, YOr0 JOCATAIOTH Opeod-
PEHHSIM TEPBHHHOI MOBepxHi. ONTUManbHa KOHCTPYKIisI PO3BUHEHHS TOBEPXHI BH3HAYAETHCS 3HA-
YEeHHSIMH KOe(illieHTIB TETUIOBiAAYil BiJl Tapsuoro TEIIOHOCIS O PO3iIOBOI CTIHKHA TPYOKH TEII0O0-
OMIHHMKa Ta BiJ CTIHKH A0 XOJIOJHOTO TemaoHocis. Haibinpmoro 3actocyBaHHs 3HaX0AATh opeOpeHi
MOBEPXHI 3 HAKATHUMHU peOpamH, SIKi € JOCTAaTHbO 3pDYYHHMH Y BUTOTOBJICHI Ta MOJANBIIINA eKCIlTya-
Tarii [2—>5].

3ane;KHo BiJl METH CTBOPEHHS anapaty B sIKOCTi KPUTEPiI0 ONTHUMAaJIbHOCTI MOXKYTh OyTH IIpH-
HHATI pi3Hi BennunHU. [Ipn HEOOXIAHOCTI PO3MIlLIEHHS TEMI00OMIHHUKA B OOMEKEHOMY MPOCTOPI B
SAKOCT1 KpUTepito Moxke OyTu oOpanuii oro rabaputHuil 00'eM abo skuii-HeOyab 3 HOro rabapuTHUX
po3MipiB. OCHOBHa BUMOTa 10 KPUTEPil0 ONTUMAJIBHOCTI MOJIATAE B TOMY, IO 1€ TOBUHHA OyTH €1HA
BEIMYMHA, K4, TI0 MOXJIMBOCTi, HAHOUTBIII TOBHO BIATIOBIZa€ MOCTABJICHIA METI CTBOPEHHS arapary.
Came HEMOXITUBICTD 3aJI0BOJIBHUTH OJHOYACHO OUIBII HIK OHOMY KPUTEPiI0 ONTUMAIBHOCTI 1 BUMA-
ra€ BiJ Li€l BeTMYMHN HAHOLIBLI MOBHOI BiAMOBIZHOCTI METH CTBOpEHHs amapaty. llpu po3paxyHKy
Ter1000MiHHHUKIB BUKOPHCTOBYIOTHCS 3AJIEKHOCTI, KOJKHA 3 SIKMX € KUTbKICHUH 3B'A30K MK AESKOIO
XapaKTePUCTUKOIO anapary i hakropamu, 10 BIUIMBaIOTh Ha Hei. Hanpukiaz, koedimieHTH TemmoBia-
Jlavl IPeACTaBISIOTECS y BUTIIAM (DYHKIIN MIBUAKOCTEH, BIACTHBOCTEH TEIIOHOCIIB, Pi3HUIIL TEMITe-
paryp i T.mm. [4].

[Ipu mpoBeneHHI AOCHiIKEHHS HEOOXiHO €KCIIEpUMEHTAIbHO MPOCTEKUTH, SIK 3MIHIOIOTHCS
XapaKTePUCTUKU MOJEINI MPH 3MiHi (akTOpiB, IO BINIMBAIOTH HA Hel. OTpuMaHa npu HpOMY iHpOpMa-
Iisf € BUXITHUM MaTepiajioM Jijisl MoOyA0BY IITyKaHOi 3a1ekHOCTi. OCHOBHA BUMOTa JI0 KPUTEPito Or-
TUMAJIHOCTI MOJISITAa€ B TOMY, IO LI IOBUHHA OYTH €MHA BEIWYHMHA, 5IKa, 10 MOXJIMBOCTI, HAUOIIBII
MOBHO BifIIOBiIa€ MOCTaBJIEHil MeTi cTBOpeHHs amnapary. Came HEMOMIIMBICTh 3aJ0OBOJBHUTU OIHO-
YacHO OUIBII HIK OJHOMY KPUTEPil0 ONTHMAIBHOCTI 1 BUMAarae Bifl i€l BETMYNHHA HAWOIIbII TOBHOT
BIJIIOBIAHOCTI METH CTBOPEHHS amapary.

DopMyTHOBAHHS METH J0CTITKEHHS

Meroro poOOTH € BU3HAYEHHS BIUTUBY TakuX (aKToOpiB K JOBXKHHA OAHI€T opeOpeHoi TpyOkH,
Hecyduil niamerp opeOpeHHs TpyOKu Ta KoediuieHT opeOpeHHs Ha ONTUMalibHe KOHCTPYKTHBHE BH-
KOHaHHS MiirpiBaya CTUCHEHOT'O MOBITPS 32 MOKa3HUKOM MiHIMaJIbHOI JOBXKUHU TPYOHOI CUCTEMH.

Bukiiax ocHoBHOrO MaTepianay

VY nmocnimpKkeHH] TpuiMaeMo BUXiAHI IaHi Ta mapaMeTpy MOBITPsl, TPil0Y0i BOIU T4 METOAUKY
TEIUIOBOTO PO3PaxXyHKY JUIsl MPOEKTYBAaHHS IMiirpiBaya CTUCHEHOTO MOBITps, SK i B podori [2], a Ta-
KOXX TpHUpsSAHE LIaxXOBE€ KOMIIOHYBaHHS TpyO4acToi opeOpeHoi cucTeMu, SK HaiOUIbIl palioHalbHe
IS 3aJJTaHUX YMOB MTPOEKTYBaHHs, 1110 IOBEICHO B [3].

3 MeTOoI0 palioHAIBHOI MOCTAHOBKH €KCIIEPUMEHTY 3 BUBUEHHS MPOLECY MOOYAYBaHHS ONTH-
MaJIbHOI KOHCTPYKIIil TEIUIOOOMIHHOTO anapaTy 3a KpUTEpieM MiHIMaJIbHOI JOBKUHH TPyOUacToi cuc-
TEMH Ta BHU3HAYEHHS CTAIliOHAPHOI 00JacTi B yMOBaxX 3MiHU (PaKTOpiB BIUIMBY OOpaHO IICHTPATbHUI
KOMIO3UIIHHUI TU1aH npyroro nopsiaky K =3 [6]. Takuii miaH 03BOMUTH BUSHAYUTH Maike CTallio-
HapHy 00JacTb a00 00IacTh ONTUMYMY.

JlocnipKeHHIO MiIAraloTh HACTYIHI (QaKTOpH: X; — AOBXKHHA ONHi€T TpyOKH, M; X; — HECy-
4yl giamMeTp opeOpeHHs, M; X3 — Koe(ilieHT opeOpeHHs. 3a (YHKUII0 BIATYKY NMPHUIHSATA 3araibHa
JOBXHHA TPYO TEMIOOOMiHHUKA Y1, M.

PiBHi Ta iHTepBanu BapitoBaHHS (akTOpiB IpUBEACH] B Ta0. 1, a MATpUII MJIaHYBaHHS Ta K-
CIIepUMEHTAIBHI JaHi TPY MPOBEICHI JOCIIKEHh — B Ta0II. 2.
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Tabnuya 1. PiBHi Ta iHTepBasu BapitoBaHHA (HaKTOPiB

PiBHi Ta iHTEpBaNIH JoBxuHa TpyOKH Hecyunii niamerp Koediient
BapiroBaHHs (aKTOPIB X1, M OpeOpeHHSI Xz, M OpeOpeHHSI X3
Hynbosuii piBens (X=0) 0,4 0,016 9,0
InTepBan BapitoBaHHS 0,2 0,004 4.0
BepxHiii piBens (+1) 0,6 0,02 13,0
Hwoxwiii piBens (—1) 0,2 0,012 5,0
3ipkoBa Touka (+1,215) 0,643 0,02086 13,86
3ipkoBa Touka (—1,215) 0,157 0,01114 414

Tabnuya 2. MaTpuld 1aHyBaHHS Ta eKCIIEpUMEHTaJbHI 1aHi PH MPOBECH1 JOCIiKEHb

CknazoBa miaHy X1 Xo X3 V1
Nel +1 +1 +1 6,6
Ne 2 -1 +1 +1 4.4
Ne 3 +1 -1 +1 6,0
Ne 4 -1 -1 +1 3,8
Ne 5 +1 +1 -1 8,4
Ne 6 -1 1 -1 5,0
Ne 7 1 -1 -1 7,8
Ne 8 -1 -1 -1 4,6
Ne 9 -1,215 0 0 3,93
Ne 10 +1,215 0 0 6,98
Ne 11 0 -1,215 0 5,6
Ne 12 0 +1,215 0 6,0
Ne 13 0 0 -1,215 6,8
Ne 14 0 0 1,215 5,2
Ne 15 0 0 0 6,0

3B'SI30K MK IMEHOBaHHMH Ta KOAOBAHUMH BEIMYMHAMH MOYKHA 3HANTH 3 PiBHAHB
_-04 ~d,-0,016 ko -9 1
X =T X E e Xy = —, 1)
0,2 0,004 4
ne |y — nosxuna onniel TpyOku, M; d, — Hecyunii niamerp opeOpeHHS, M; Ky — KoedirieHT opebd-
pEHHS TPYOH.
Takum 4yMHOM, 3 MaTpHIl IUTAHYBaHHS BHIHO, IO AOCHIIAM, BUKOHAHI 13 3ay4eHHAM TOYOK,
3a0e3MevyI0Th JJOKa3 HasSBHOCTI EKCTPEMaIbHOr0 3HaUeHHS (PYHKIIi BIATYKY.
Jns mpuiHATOrO IUTaHy MOJEbh Ma€ BUTIISL [6]

y= bo + blxl + b2)C2 + b12x1x2 + b13X1X3 + b23x2x + blle + b22x§ + b33x§ . (2)
dopmynu i po3paxyHKy KoedinieHTiB perpecii [18]
N N N
inu Yu inuxju Yu Z(X{u)zyu LN
b| 1 . b| — 1 b = 1 C o= X'2 __ZX_Z .
-~ ' Yjj » i 2 0 liu = A iu
Z(Xiu) N7

~ N N
in% Z(Xiu Xiju )2
1 1
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N N N
D D DX
, 2 o2 2.4 o2
b, =bg —b11X{ —DypX5 —ba3X3 5 by = ,\1, = 1N X = 1N , (3)
2
zxiu
1

e N — KiIBKICTB JOCITIAIB.
Bukonyroun pospaxynku 3a piBHsHHAMH (1)-(3) oTpuMyemMo MaTemMaTH4Hy MOIENIb JIOCIi-
JKYBAHOTO IpoLecy
y1 =5812 +1344x, + 0,245x, —0,634x3 + 0,025x1x9 —
—0,275x1x3 +0,025x,x3 — 0,203x2 +0031x3 +0166x2.
Jlns mepeBipku aZeKBaTHOCTI MOJIei BUKOpUCTOBYeMO kpuTepiii Dimepa [6]. 3Haroun uncio

CTYIEHIB cBOOOAM AJIsl MEHIIOI Ta Oinblioi aucnepcidd, mma 95 % noeipuoi iMoBipHOCTI TabamuHe
3HaueHHs kputepito ®imepa nopisuioe Fy =2,9 [6], pospaxynkose F = 2,4. [lopiBHAHHS po3paxyH-

(4)

KOBOT'O Ta TaOJIMYHOro 3Ha4eHb kpurepito ®Pimepa F < F, mokasye, mo piBHsHHA Mozeni (4) anek-
BaTHE ICTHHHIN 3aJIeKHOCTI 3 IOBipyoto MoBipHicTIO 95 %.

[epeBipka 3Ha4ymIOCTI KOe(ili€HTIB MPOBOAMIACS 3a «IIOPOTaMI» 3HAYYIIOCTI Ui Pi3HUX
edexriB akropis. IlopiBHAHHS KoedillieHTIB perpecii 3a aOCONMIOTHUMH BEIMYMHAMU TPU PO3PaXo-
BaHHUX JIOBIPUMX 1HTEpBajax MOKa3ye, IO JUIS JaHOi MOJEINi MOKHA HE BBaKaTH CTATHCTHYHO 3HAUY-
IUMH KoedilieHTH by, Dyg Ta byy, AKi MOKHA BUKIIOUMTH 3 PiBHAHHA (4). VY 3B’A3KY 3 UM PO3I-
JISTHYTE PIBHAHHS MOXKHA CIIPOCTUTH JI0 BUAY

y1 =5812 + 1344x; + 0,245x, —0634x3 —0,275x1x3 — 0,203x + 01663 . (5)

3aranpHU BUA OTPUMaHOI MOJIEINI MIPUBEAEHO Ha puc. 1, 2.

A

Puc. 1. 3anexHICTb 3arajbHOI J10BKUHU TPYOOK TeIJI000OMIHHUKA BiJ (aKTOpIiB Xy Ta X3 MpHU
Xp=—1Ta X =+1
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AHanizytoun orpumane piBHAHHS (5) BHIHO, 110 HaHOUTBIIMI BIUTMB HAa 3aralibHy JTOBXKHHY
TpyO Temn1ooOMiHHUKAa Mae (DakTop X;, TOOTO JOBXKMHA OJHi€l TPYOKM MONEPEK MOTOKY IMOBITpA.
BropunHe 3HaYeHHS Ha 3arajbHy JOBXHHY TPYOOK Mae KoeillieHT opeOpeHHs], a 3HaK BKa3ye Ha Te,
110 31 301TBIIEHHAM KoediieHTy opeOpeHHs 3arajibHa JOBXHHA Oyne 3MeHiryBatucs. OcTaHHe Micie
3a BIUIMBOM Ha 3HA4YCHHs IIyKaHoi (QYHKUIi € Hecyuwil miamerp opeOpeHHs. Lle Takox BuUIHO 3
puc. 1, 2: pi3HHUII MDK IBOMA NPUBEICHUMHU (YHKIISIMI HaiOLIbIIA Ut 3MiHU X1 (puc. 1), a 3BopoT-

Ha 3aJIOKHICTh I X, (puc. 2, a). [IporunexHi 3HaueHHs Koe(illieHTIB MPU KBaApaTax IapaMeTpiB

Xq Ta X3 MaroTb HIBEIIOIOUUH edeKT 1ii 10 NepBUHHOIO BILUIUBY.

e’ s o
T R R

e 2 '\:u-}'_\_\““'\;"c‘.
o =

L,

Puc. 2. 3anexHicTb 3arajbHoi JOBXKHHU TPYOOK TEMI00OMIHHMKA BiJ (PaKTOpIB X Ta X3 MpH

X9 =—1 Ta X9 =+1 (a) Ta Bix akTopiB X; Ta Xy mpu X3 =-1Ta X3 =+1 (6)
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JloCSITHYTH 3MEHIIEHHS 3arajbHOi JOBXHHU TPYOOK MOYKHA 3MEHIICHHSIM JOBXHHU OJHI€i
TPyOKHU Ta HECydoro JiaMeTpy opeOpeHHs (1oaaTHe 3Ha4eHHs KoedilieHTy by Ta b, ) Ta 36inbmyoun
koedinieHT opeOpeHHs TpyOku (Bin'eMHe 3HaueHHs KoedilieHTy D3). 3MEHIIEHHS IOBXUHU ORHi€i
TPYOKH MPHU3BOOUTH A0 OUIBIIOro edeKTy B 3HIDKEHI 3araibHOi JTOBKMHH TPYOOK TEIIOOOMIHHUKA
HDK BIANOBIAHA 3MiHA iHIMX (akTopiB. CyMicHU BIUIUB (JAaKTOPIB X; Ta X3 JIUIIE J0JA€ BaroMOCTI
Koe(ilieHTy opeOpeHHsI.

[MincraBnstoun (1) B piBEsHHES (5) MOXKHA OTpUMATH

— 2 2
Iy =165,471; +61,25d,, + 6,53k, —17,1911k,, —5,08l +0,0104k5, —58,28. (6)

[lincTaBnsitoun 3HaYEHHS JOBXHHU OAHIE] TpyOKH, HECYUOTO TiaMeTpy opeOpeHHs Ta Koedi-
LIEHTY OpeOpeHHs B piBHsIHHSA (6) MOKHA BH3HAUUTH 3arajibHy JOBKUHY TPYOOK HEOOXIIHY IS MMifi-
rpiBaua. /lane piBHSHHS B TOCTaTHBO MPOCTOMY BHUTJISII JO3BOJSE MPOAHANI3yBaTH BIUIUB OCHOBHHX
(axTopiB Ha 3HAXOMKEHHS MiHIMaIbHOI BennunHM |y Tpu 3a37aierinp 3a1aHOMy 3HAQUCHHI OTHOTO 3
napameTpiB.

JaHi mpo BIUIMB JOCIIIXKYBaHUX (PAKTOpPiB X, Xo Ta X3 Ha CyMapHy JOBKUHY BUKOPHCTa-
HUX TpyOok BuaHO 3 puc. 1. Tak npu X; = —1 MOXIMBE IOCATHEHHS MIHIMyMY 3arajbHoOi JOBKUHH
npu 3HadeHHi X3 =1.006. IIpu iHIMX 3HAYEHHSX JOBXKUHU OJHIET TPYOKH Ta Koe]ilieHTy OopeOpeHHs

MiHIMyMy mIykaHoi ¢yHKUii B 0OpaHOMy Jiama3oHi 3MiHU MMapaMeTpiB He CIIOCTEPIraeThes, TaK caMo
AK 1 sl iHIOMX 3Ha4YeHb HECY4Ooro xiamerpy opeOpeHHs oOpaHuX TpyOOK, L0 BHAHO 3 3arajJbHOro
BUYy OTPUMAaHOI MOJelli MpUBENeHoi Ha puc. 1, 2.

BucHoBkn

[IpoBeneno mociimkeHHS BIUIMBY NOBXHHH OJHI€i opeOpeHoi TpyOKH, HECydoro aiamerpy
opeOpeHHsI Ta KoedilieHTy opeOpeHHs TpyOH Ha 3arajbHy JOBXHHY TPyOUYacToi CHCTEMH mifirpisaua.
3a BIUTMBOM HAWOUIBIIOrO 3HAYECHHS Ma€ JIOBXKHHA OJIHIET TPYOKH, a Koe(illieHT opeOpeHHsS Ma€e BTO-
punHe 3HaueHHs. [Ipu 3HauHOMY 30inbLICHHI KOoeilieHTY opeOpeHHs TpyO 3MEHIIYEThCs 3arajibHa
JIOBXXHHA TPYO.

Po3pobnena Meroauka 103BOJISIE BUSHAYUTH ONTUMaJIbHE 3HAUCHHS TaKOTo MapaMerpy, sK 3a-
rajJpHa JOBXKMHa OpeOpeHnx TpyOOK. TakoX Ha OCHOBI OTPMMAaHUX pe3yJbTaTiB MOXHA PO3POOHTH
BIJMOBiAHY KOHCTPYKIIIO TEMJI00OMIHHMKA MPU MPUUHATIA KUIBKOCTI TPyOOK MOMEPEYHO MOTOKY Te-
TUIOHOCIA, KWW HarpiBa€eThCs. 3a IOMOMOTrOI0 PO3POOIEHOT METOIUKH MOXKIUBO B TOCTATHBO MIPOCTIil
MOCTAHOBIII MPOaHANI3yBaTH 3HAUYCHHS NOBXHHH TPyO4YacToi CUCTEMHU TEMIOOOMIHHHMKA MPU PI3HUX
MO€eAHAHHIX HaBeAeHNX (DaKTOPIiB Ta ONTUMI3yBaTH HOro KOHCTPYKIIIIO.
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DEVELOPED SURFACES AS A FACTOR FOR OPTIMIZING THE DESIGN OF
HEAT EXCHANGERS

Abstract

Optimization of the geometric parameters of heat exchangers can be carried out according to
many parameters. One of the most important are geometric dimensions. The development of an opti-
mized heat exchanger design using experimental planning methods is an urgent task. This allows you
to minimize the cost of materials for the manufacture of devices and transfer heat most efficiently.

Intensification of heat exchange is always given great attention for any branch of industry and
technology. High requirements are put forward to the structures of heat exchange equipment, which
are related to the reduction of their mass, occupied volume, etc. A promising direction is the use of
heat exchange surfaces with a large area, that is, developed, which is achieved by finning the primary
surface. The optimal design of the surface development is determined by the values of the heat transfer
coefficients from the hot coolant to the dividing wall of the heat exchanger tube and from the wall to
the cold coolant. The most widely used are ribbed surfaces with knurled ribs, which are quite conve-
nient in production and further operation

The purpose of the work is to determine the influence of such factors as the length of one
finned tube, the bearing diameter of the finned tube and the finning ratio on the optimal structural per-
formance of the compressed air heater based on the minimum length of the pipe system.

In terms of influence, the length of one tube is the most important, and the fin ratio is of sec-
ondary importance. With a significant increase in the finning ratio of the pipes, the total length of the
pipes decreases.

The developed technique makes it possible to determine the optimal value of such a parameter
as the total length of finned tubes. Also, on the basis of the obtained results, it is possible to develop an
appropriate design of the heat exchanger with the accepted number of tubes transverse to the flow of
the heat carrier that is heated. With the help of the developed methodology, it is possible to analyze the
value of the length of the tubular system of the heat exchanger with various combinations of the above
factors and to optimize its design in a fairly simple formulation.
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