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Anomauia — 'y cTaTTi HABEJACHO HOBY KOHCTPYKIIKO TPy04aTOro
TeIJIOOOMIHHMKA, SIKHI PEKOMEHAYETbCS JUIS 3aCTOCYBAHHAL Yy
rejiocucreMax /Ui IOKpPAalIeHHd IX Ppo0oTH. 3anponoHoBaHe
00JIaJHAHHS Ma€ PAJl MepeBar: NPoOCTOTA BUTOTOBJICHHS i CKJIAIAHHS,
BeJINKA MOBEPXHS TEILIO00OMiHY Ta TelJionepeaaya, BUCOKA KOPO3iiiHa
cTiliKkicTb. Po3po0JieHHi TemJI000MiHHUK MOXKe¢ BUKOPHCTOBYBATHCH
He TiJIbKM B rejiocucreMax /JJisf MiXirpiBaHHA BOAM i ONaJICHHS
NPUMIlIeHb, 2 | HA iHIIMX Xap4Y0BHUX Ta XIMIYHMX BHPOOHHITBAX [I€ €
norpeda y Tenja000MiHi.

Knwuogi cnosa — Teny1000MiHHHMK, re1iocuCTeMa, KOHCTPYKILis,
rajbBaHiuHe MOKPHUTTS, MATHITHE IOJIE.

Ilocmanosxka npobaemu. Y 3B’43Ky 3 BHCOKOI BapTICTIO Ta
HEJIOCTATHBOIO KIJIBKICTIO MPUPOJHOTO Ta3zy B YKpaiHi mocTtae mpoliema
30epeKeHHs] €HEProHOCIiB Ta 3aMIHM iX aJbTEPHATUBHUMH JIKEpeIaMu
eHeprii. BapTicTh eHeprii € 3Ha4HOI YaCTUHOIO COOIBAPTOCTI MPOIYKIN Y
XapyoBId  MPOMHUCIOBOCTI, TOMY TMOWIYK LUISAXIB  BUKOPUCTaHHS
abTEPHATUBHUX JHKEPEJ €HEPrii € BeTbMU aKTyalIbHUM B YKpaiHi.

OpnnuM 13 rosioBHUX kepen eHeprii € eHepris Conus. Lls enepris
He 3a0pyIHIOE€ HABKOJIUIITHE CEPEAOBUIIE 1 € HeBUUEPITHOW. OTHUM 3 BUJIIB
Hakonn4ueHHs eHeprii COHIIA € TeII0CUCTEMH.

Iemiocucrema (COHSYHHI KOJEKTOP) — IMPUCTPIA it 300py
eHeprii punpominoBaHHa COHIIS Y BUIUMOMY Ta iHGPadepBOHOMY CIIEKTPi
[1]. B VYkpaini cepemHbOpIYHHN TIOTEHINAT COHSYHOI CHEPTii JOPiBHIOE
1235 kBr-ro/m’, (11 TIOPIBHSHHS, TAKY HEPril0 MOXHA ONEP/KATH IPH
cnamtoBarni 100 M° rasy) [2]. Ilo perionax VkpaiHum cepegHbopidHe
3HAUEHHS COHSYHOI eHeprii 3HaxoauThcs B Mexax Big 1000 1o
1400 KBTTO)I/MZ, a PO3MOJIJICHHS MO KJIIMaTHUYHUM 30HaM HaBEJCHO Ha
puc. 1. MoxHa 3poOMTH BHCHOBOK, III0O BUKOPHCTAHHS TEIIOCHCTEM Ha
TepuTOopii YKpaiHu € JOCUTh MEPCIEKTUBHUM.
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Puc. 1. Kapta po3noainy consuHoi pagiaiii Ha Teputopii YKpaiHu.

A

Ananiz ocmannix oocnioxcens. Po3poOiieHa BenuKa KUIBKICTh
TellioCUCTeM, aje iX MPUHIIUIIOBA CXeMa, TI0Ka3aHa Ha pUC. 2, Ma€ HACTYIHI
KOMIIOHEHTH:

- COHSYHI KOJIEKTOPH;

KOHTpOJIED;
TEIJIO0OMIHHMK;
Hacoc;

poboua piauHa;
TpyOOIIPOBiJI Ta 1HIIII.

["a3oBuii koTen 3 BKIOYEHO B cXemy (pUC. 2) IS 9acTKOBOTO
MiJIrpiBaHHS BOJY Y HAKOMUYYBAJIbHOMY 0aKy B 3UMOBHI TIEPiOI.

KoncTpykiiisim coHstaHOTO KoJiekTopa (1mo3. 1 Ha puc. 2) [3, 4] Ta ix
MOPIBHSIHHIO TMPUCBSYEHO BEJIUKY KIIBKICTH poOIT [5,6]. Asie omHiero 3
BOKJIMBUX TMPOOJIEM BCIX KOHCTPYKIIM TeIloCUTEM € TeperpiBaHHs
UPKYJITI0K0Y01 po004oi pinHu (Boaa abo antpudpus). Ile npuBoauTs 110 ii
KUIIHHA Ta BUHUKHEHHs aBapiifHO1 CUTyalli 3 MIABUILIEHHSM TUCKY abo
OpU3BOAUTH JI0 BUIIAPOBYBAHHIO pPOOOYOi pIAMHHU, MIO0 BUMAarae
3aCTOCYBAHHS CHEIIAIbHUX CHUCTEM JUIsl 3TUBY po00Uoi piavHU a00 1HIIMX
npuctpoiB. Bci mi mpobGnemu mmoB’si3aHi, Hacammepel, 3 HEIOCTaTHIM
BIIBOJIOM TeIUIa BiA poOOYOi pIAMHH A0 BOAM, IO HAarpiBaeThcs (Ass
OJIepKaHHS Taps40i BOAU a00 OMajeHHS IPUMIIICHHS ).
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1 — coHsAYHI KOJEKTOpH, 2 — Oak-HAKOMW4YyBay, 3 — Ta30BUU KOTE,

4 — xoHTposep, 5 — Hacoc, XB — xonoana Bona, 'B — rapsua Boxa.

Puc. 2. IlpuHnunoBa cxema regiocucTeMu.

Qopmymosannsn yineu cmammi (nocmanoska 3ae0amus). Mu
MOCTaBWJIM 3aBJAHHS PO3POOMTH HOBY KOHCTPYKI[IIO TEIJI0OOMIHHUKA
(SIKUH pO3MIILIEHO Y HAKOMMMYYBaJIbHOMY 0aKy), 110 TO3BOJIUTH MOKPALIUTH
TEII000MIH MK pOO0OYOIO PIUHOIO 1 BOJIOKO, 1110 HATPIBAETHCS.

Y XiMiYHOMYy Ta XapuyoBOMY amapaToOyayBaHHI  HIUPOKE
PO3MOBCIOJKEHHSI OTPUMAJM KOXyXOoTpyOuacTi amaparu. ToMmy Hamu
3alpOIIOHOBAHO 3aMIHUTH CHIpAJIbHUN €JIEMEHT, 10 HarpiBae BOAY Y
HaKOMUYyBaJIbHOMY 0aKy, Ha TpyOUaTUi TETUIOOOMIHHUK (SKUM IS JJaHOT
KOHCTPYKIIi Mae y 2 pa3d OUIbIly TMOBEPXHIO TEIIO0OMIHY). Auie
TpyO4aTHil  TEMJIOOOMIHHMK TIOBUHEH MATH  BEJIUKY  IOBEPXHIO
TEIJI000MIHY Ta KOe(IIEHT Teruionepeaadi, HEBEJIMKY Macy Ta BHUCOKY
KOPO31iHY CTIMKICTb.

Ocnoeéna uyacmuua. BuXiTHUMH JaHUMH € MaKCUMaIbHO
MOXJIMBUN TUCK y amnaparti (p) sikuit Mae 3HadueHHs 0,8 Mlla, remnepatypa
(t) y rermmooominauky 100°C, marepian oOWYaiiKu, JHHUINA Ta CTIHKHA —
ctanb mapku BCt3, matepian 1pyOok — wmigp Mapku M3, miamerp
TernooominHOT TpyOKH (d) mopiBHIoE 20 MM.

3 MeTo10 301IbIIECHHS TEII00OMIHY OOMPAaEMO B SIKOCTI MaTepiaiy
TpyO Miges Mapku M3, Tak sAK Miab Mae HaWOUIBIIMKA KOe(IIlieHT
Terionepenavi (3a BUHATKOM cpibna). KpiM Toro, miap 3a0e3mnedye
KOpO3iiHYy CTIfKICTh TpPyOOK, TOMY 3MEHIIEHHS TOBUIMHU CTIHOK HE
BpaxoByemo. Ile 103BOJIsSiE BUTOTOBUTH TPYOKU 3 TOHKOKO CTIHKOIO, TOMY
MU oOpanau TOBIIMHY CTIHKM TpyoOok (S) piBHOw 0,5 mMM. Pozpaxyemo
TOBILUHY CTIHKH 3a [7]:
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s ___pd 0,8-0,02

- - =1,814-10"*n=0,1814mm, (1)
" 2[c]-p-p 2-445-1-0,8

ne, [ o] — momycTrMe HanpyKeHHsI MaTepiaay TPYOKH, U MiJli OOMpPAEThCS
3a [8], mst miai mapku M3 mipu 100°C nopisaioe 44,5 Mlla;

@ — Koe(IlIEHT MIITHOCTI 3BAPHOTO 1IBA, TaK sIK TPYOKHM BUKOHAHI
0e3 3acTocyBaHHsI 3BapKH, TO puitMaroTh ¢ = 1 [8].

Buxoasuu 3 po3paxyHKy, TOBIIMHA CTIHKH TPyOKH oOpaHa BIpHO,
ToMy 110 S>Sp, (0,5mm > 0,1814mm).

Ha puc. 3 naBeneno 3D monens TernooOMiHHUKA. BiH ckianaeTses
3 00MYaiKH, TUIOCKOrO JTHHUINA 1 KPUIIKK. B KpuIil Ta JHUINI amapaTy
BCTAHOBJICHI MaTpyOKW JJis BBOAY (B JHHUILE) 1 JJIT BUBOAY (B KPHIIIIN)
pobouoi pinmuau. Kpuiika 3 00MYaiKOI0 3’€IHYIOTBCS 3a JOIMOMOTOIO
¢dmanneBoro 3’eqHaHHsA. B oOudaiiili amapaTy BCTaHOBJICHI JBa MaTPyOKH
JUTSI BBOAY XOJIOHOI 1 BUXOIY Tapsid0i BOJIH.

Puc.3.3D wmopmens temmooOMiHHMKA ~00’emoMm  500m  Ta
BHCOTOIO 1,8M.

006’em TeriooOMinHuKa ckiagae 500 i, BHyTpimHINA qiametp 0,6 M,
Bucota 1,8 M. IlepeBaroro mMpOro TEIIOOOMIHHUKA € Te, MO TPYOKHU 3
TpyOHOIO PEIIITKOIO HEe 3BaproroThes. lle, 6e3yMOBHO, 3HAYHO CIPOIIYE
BUTOTOBJIGHHS 1 30MpaHHA  JaHOTO  TEIUIOOOMIHHHWKA.  T[pyOKH
3aTUCKAIOThCS MIXK JIBOMAa TPYOHUMHU pEIITKaMH, a MPOKJIAIKU
BCTAHOBJICHI MDK TpyOKamMu 1 pelrTKamMu 3a0e3MeqyroTh T'e€pMETHYHICTh
3’€JIHaHHA, 11 3’€IHaHHS MOKa3aHO Ha puc. 4. TpyOku 3aTHCKAIOTBCA MIX
TPpyOHMMH pEIIITKAMH 3a PaxXyHOK 3aTsArHeHHs raikm 6 (puc. 4).
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AHaJIoT1YHa KOHCTPYKIIIS 3HAXOUTHCS 1 HA BEPXHIN PEIIITII.

Ha puc. 5 mokaszaHo B3aeMHE pO3TallyBaHHS TPYOHOI pEIIITKH,
oOuyaiiky Ta aHMIIa. TpyOHa penriTka BUTOTOBJICHA 3 IUIacTMacu. B Hil
BUKOHAHO TOPOKHHUHY, fKa BHUKOHYE PpO3MOAUIBYY (QYHKIIIO IS
PIBHOMIPHOTO HANOBHEHHS TPYyOOK PIAMHOIO0 (TaK 3BaHa KamMepHa 30HA).
Takum uwmHOM, TpyOuacTa pelIiTKa MPUBEIEHOI KOHCTPYKIIi Oapasy
BUKOHYE /1Bl (DYHKIIIi: yTpUMYy€e TPYOKHU Ta PIBHOMIPHO PO3MOIUILE pobody
piaMHY MO TpyOKax.

—— e
1
1 — nmuume, 2 — TpyOHa pemriTka, 3 — mpokianku, 4 — TpyOKH,

5 — cTpwKeHb ISl CTUCHEHHS TPYOHHMX pEmITok, 6 — raiika, 7 — maioa,
8 — BX1AHHII mITYIIEp.

Puc. 4. Cxema po3ramryBaHHs TpyOOK y TpyOHIN penrnTii Ta
CTPWKHS JIJIS1 IPUTUCHEHHSI TPYOOK.

B wmiii poboTi Brepiue MpONOHYEThCS, s MOKpAIIeHHS poOoTU
TEIUIOOOMIHHMKA, HAHECEHHs TajbBaHIYHOTO MIJHOTO TMOKPUTTS Ha
TpyOku. HaHeceHHss MiJli TOBOJUTHCS E€JIEKTPOXIMIYHUM HUIIXOM 3
3aCTOCYBAHHSM CJIAOKOTO MAarHiTHOTO MOJIs 32 METOJ0M HaBeIeHUM B [9].
[le#t Merox [03BOJsiE 3pOOMTH TOBEPXHEBUHM IIap NpUOIU3HO B 2
TBEPIIINM, HIXK TBEPAICTh TpyOku. KpiM Toro, 11€ 103BOJIsI€ CYTTERO (/10 2
pa3iB) 30UIBIIMTH TUIONIMHY TIOBEpXHI TPyOOK, IO TpUBEAE [0
IIBUIIICHHS TEIIOTIEpeIadyi.
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1 — paumme, 2 — oOwvaiika, 3 — TpyOHa pemnitka, 4 — TpyOKH,

5 — MPOKJIAIKH.
Puc. 5. CxemMa B3a€EMHOrOo poO3TallyBaHHA TPYOHOI PpEIIITKH,
oOuYaliKy Ta JHUILA.

Bucnosku. 1. Po3pobiieno KOHCTPYKIIIO TpyO4acToro
TEIJIOOOMIHHHUKA, SIKa Ma€ psAJl MepeBar: 3a paxXyHOK 3aCTOCYBAaHHS MiJTHUX
TpyOOK 3 MaJIol0 TOBIIMHOK CTIHKH (0,5 MM) MOJIMIIYEThCS TEMI00OMIH
Ta 3HIKYETHCS Bara, a 3aCTOCYBAaHHS MiJll BUKIIIOUA€E KOPO3it0 TPYOOK.

2. 30UIbIIEHHS] TBEPJIOCTI 1 TUIONI MOBEPXHI TPYOOK JOCITAETHCA
HAHECEHHSM TaJbBaHIYHOTO IIAPy MiJii 3a CHEIiaTbHOK METOIUKOIO.

3. 3BarampHa Mmaca TtemooOMiHHMKa o0’emoM 500 11 ckiagae
npuOan3HO 255 Kr, 10 JA03BOJSE HWOro MOHTaX CHJIAMU JIEKLJIBKOX
MOHTQKHUKIB.

4. HaBeneHO HOBY KOHCTPYKLIIO KpIIUIEHHS TpyO y TpyOHHX
peIniTKax, sika BUKJIIOYA€ BUKOPHCTAHHS OIepallii 3BaproBaHHS TPYyOOK 3
TPYyOHOIO PEIIITKOI0, IO € HAWOINBII CKJIAIHOI 1 BHCOKOBAPTICHOIO
OTIepalli€ro MpU BUTOTOBJIEHI KOXKYXOTPYyOUaTOro TEIJI000MIHHUKA.

5. 3anporoHOBaHa KOHCTPYKIISE MOXE BHUKOPHUCTOBYBATHUCH HE
TUIBKHU B IeJIIOCUCTEeMax IS IMiAIrpiBaHHs BOJIHU 1 OITAJICHHS IIPUMIIICHbD, a 1
Ha IHIIMX XapyoBUX Ta XIMIYHMX BHPOOHMIITBAX 1€ € TmoTpeda y
TEIJI0O00MIHI.
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HOBASA KOHCTPYKIUA TPYBYATOI'O
TEIIVIOOBMEHHUMKA JUIA YJIYYIHIEHUA TEIINIOOBMEHA
B I'EJIMOCUCTEMAX

Koganés C. B., CyctperoBa A. H, bepecnasckas JI. C.

Annomayusa — paspadoTaHa HOBasi KOHCTPYKUMS TPyO04aToro
TeNJIOOOMEHHUKA  NPUMEHSeMOro Uil  yJy4dlleHusi  padoTbl
reauocucrem. IlpenMyniecTBa KOHCTPYKIMH: MPOCTOTA U3rOTOBJIEHUSA
U cOopku, O0JbIIAA TNOBEPXHOCTh TEMJIOOOMEHA M BbICOKAS
KOPpPO3MOHHAsA  cToiiKoCcTh. IlpemsioskeHOo mMOKpbIBaTHL  TPYOKH
TeIJIOOOMEHHUKA CJIOEM MeAHd, HAHOCHMMOW TajJbBAHMYECKH C
NpPUMEHEHUEM CJIa00ro MArHUTHOIO IO0JISI, YTO MOBBIIIAET TBEPAOCTH
MOBEPXHOCTHOr0 ¢Jjiosi. IIpennoKeHHYH) KOHCTPYKIHIO MOKHO
HCIO0JIb30BAaTh HA MUIEBbIX MPOU3BOACTBAX, I'/le €CTh MOTPEOHOCTH B
TenJoo0MeHe.
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NEW CONSTRUCTION OF HEAT EXCHANGER
TO ENHANCING HEAT EXCHANGEMENT IN SOLAR
WATER HEATING

S. Kovalyov, A. Sustretova, L. Bereslavskaya
Summary

The paper describes the use of solar water heaters in Ukraine,
The principal scheme of the solar water heater and problems in its
work are considered.

The article presents a new design of a tubular heat exchanger.
It is recommended for use in solar water heating to improve their
work. The proposed design has a number of advantages: the simplicity
of manufacturing and assembly, the use of copper tubes with a small
wall thickness (0.5 mm), a large surface of heat transfer and heat
transfer, high corrosion resistance.

The 3D model of the heat exchanger is presented in the article,
It consists of a shell, a flat bottom and a lid. In the lid and bottom of
the apparatus are installed pipes for input (in the bottom) and for
output (in the lid) working fluid. The cover with the shell is connected
by means of a flanged connection. In the case of the apparatus are two
pipes for the entrance of cold and the exit of hot water.

The new design of fastening of pipes in pipe grids eliminates the
use of welding, which is the most complicated and expensive operation
in the manufacture of heat exchanger.

It is proposed to cover the tubes with a layer of copper. Copper
is electrodeposited with the use of a weak magnetic field. The deposit
increases the hardness of the surface layer (in 2 times) and increases
surface the pipe.

The proposed design can be used not only in solar water
heating, but also in food and chemical industries where there is a need
for heat exchange.



