CTPOUTEJBCTBO, MATEPUAJIOBEAEHUE, MAINMHOCTPOEHUE. ISSN 2415-7031

Cepusn: Bezonacnocme scuznedesmenvnocmu. Boin. 105 — 2018

V]IK 628.884
DOI: 10.30838/ P. CMM.2415.250918.271.166

PAKTOPH, 11O BIIJIMBAIOTb HA 3MIHY TAPAMETPIB
MIKPOKJIIMATY B PE3YJIBTATI 3MIHU EKCIIVIYATAINIMHUX
XAPAKTEPUCTUK CUCTEM OITAJIEHHA

IIETPEHKO B. O.%, k. m. u., oou.
TOJIIKOBA L. B. %, k.m.n.
[IETPEHKO A. O.3, k. m. 1., doy.

"Kadenpa omanemus, BeHTHISIII Ta SKOCTI TOBITPSHOTO cepenoBHa, JlepkaBHuil BUIMI HaBuanbHUi 3aKmaz «[IpHaHinpoBchka
JlepkaBHA akazeMist OymiBHHUIITBA Ta apXiTEeKTypH», ByJl. UepHumIeBcrkoro, 24-a, 49600, Ininpo, Ykpaina, ten. +38 (0562) 756-34-
92, e-mail: petrenko@mail.pgasa.dp.ua, ORCID ID: 0000-0002-4331-6844

Kacenpa OmaneHHs, BEHTHIAL{I Ta SKOCTI IOBITPSHOIO CepeloBHUINa, Jep)KaBHui B HaBYaNbHHIA 3akaz «[IpHaHIIpOBCHKa
JieprKaBHA akajeMisi OyIiBHUIITBA Ta apXiTEeKTypu», Byl UepHuieschkoro, 24-a, 49600, m. {uinpo, Ykpaina, tea. +38 (056) 756-34-
86, e-mail: golyakovaira@ mail.pgasa.dp.ua, ORCID ID: 0000-0001-7185-7202

Kadenpa omaeHHs, BEHTHISLII Ta AKOCTI MOBITPSHOTO cepenosuia, JlepaBHuil BUImMil HaBdanbHuit 3akan «[IpHIHIIPOBCHKA
JlepKaBHA akazeMis OyqiBHHLTBA Ta apXiTeKTypw», Byl UepHuineBcekoro, 24-a, 49600, m. [ninpo, Ykpaina, ter. +38 (056) 756-
34-86, e-mail: petrenko_ao@mail.pgasa.dp.ua, ORCID ID: 0000-0002-0406-9852

B cratTi posrisparoThes pakTopy, M0 BIUIMBAIOTH HA 3MiHY ITapaMeTpiB MIKPOKIIIMAaTy B pe3yibTaTi 3MiHH €KCILTyaTaliiHuX Xa-
PaKTEPUCTHK €IEMEHTIB CHCTEMH ONaJIeHHs OyAiBIIi. 32 KOXKHUM 13 (haKTOpiB BCTAHOBIIOIOTHECS OCHOBHI 3aKOHOMIPHOCTI, 0 MOXYTh
OIMCYBATH 3MiHY TEIUIO-TiIPO-TEXHIYHNX XapaKTEPHCTHK, SIK CJIEMEHTIB CHCTEMH OMAIICHHS, TaK i 1l pobotu B minomy. Mema. Busisu-
TH OCHOBHI 3aKOHOMIPHOCTI 3MiHH TETUIO-T1PO-TEXHIYHNX XapaKTEPUCTHK CHCTEM OITJICHHS, [II0 MOXKYTh 3MiHIOBAaTUCS B ITPOLIEC] €KC-
IUTyaTaliii, sl MOJAIBIIOr0 PO3PaxyHKy MapaMeTpiB MiKpOKIimMary B npuMimteHHi. Pe3yismamu. PosrisHysum $hakropn BHACTITOK
SIKUX 3MIHIOIOTBCSI XapaKTePUCTHKN CHCTEMHU BOJSHOTO OIaJeHHs OyIiBii, BCTAHOBICHO, 10 3a0e3MeYeHHs] ONTUMAIBHUX HapaMeTpiB
MIKpOKJIIMaTy B MPHMILICHHSX OyaAiBeNb 6arato B YoMy 3aJICXKUTh BiJl eKCILTyaTallifHUX XapaKTepUCTUK chcTeM onaneHHs. IIpakmu-
YHa 3HAYUMICHb. BusBiieHHs (aKTOPIB J03BOJIMTE POTHO3YBATH Ta OLIHIOBATH 3MiHY MTApaMeTPiB MIKPOKJIIMATY B pe3yJIbTari 3MiHU
eKCIUTyaTalifHIX XapaKTepUCTHK CUCTEM OIaJIeHHS.
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B crarbe paccMaTpuBaloTCsi (haKTOPHI, BIUSIOIINE HA U3MEHEHUE MTapaMeTPOB MUKPOKIIMATa B PE3yJbTaTe N3MEHEHHMS JKCILTya-
TAlMOHHBIX XapaKTePUCTHK IEMEHTOB CUCTEMbI OTOILUICHUS 31aHus. 110 KaxaoMy n3 (akTopoB yCTaHABIMBAIOTCS OCHOBHBIE 3aKOHO-
MEPHOCTH, KOTOPBIE MOTYT ONHCHIBATh H3MEHEHHE TEIUIO-THAPO-TEXHUIECKUX XapaKTePHUCTHK, KaK JJIEMEHTOB CHCTEMBI OTOIIEHHS, TaK
u ee pabotel B 1enoM. I]enb. BoisiBUTH OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHs TEIUIO-THAPO-TEXHHYCCKHX XapaKTEPHCTHK CHCTEM
OTOIUIEHNS], KOTOPbIE MOTYT MEHSTBCS B MPOIECCE IKCIUTyaTalllu, UTs JalbHEHIIero paciera mapaMeTpoB MUKPOKINMATa B TIOMeIIe-
uun. Pe3ynvmamal. PaccMoTpeB (hakTopbl, B pe3yJbTaTe KOTOPBIX H3MEHSIFOTCS XapaKTEPHCTHKH CHCTEMBI BOJSSHOTO OTOIUICHHS 3/1a-
HHSI, YCTAHOBJIGHO, YTO O0EeCHedeHNe ONTUMAIBHBIX ITapaMETPOB MUKPOKIMMATa B MOMEIICHHUAX 3aHMH BO MHOTOM 3aBHCHT OT JKC-
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IUTyaTallMOHHBIX XapaKTEPUCTUK CUCTEM OTOIUICHUS. Hpakmu!tecxaﬂ 3Hauumocmo. BrisiBnenue (1)aKTOp0B TIO3BOJIMT IIPOrHO3UPO-
BaTh U OLCHMUBATH UBMCHECHHUEC NApaMETPOB MUKPOKIIMMATA B PE3YJIbTATE U3MEHECHHUSA SKCIUTYAaTallUOHHBIX XapaKTEPUCTUK CUCTEM OTO-
TIJICHHUA.
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The article deals with the factors influencing the change in the parameters of the microclimate as a result of changes in the opera-
tional characteristics of the elements of the heating system of the building. For each of the factors, the basic laws that can describe
the change in the thermal and hydro technical characteristics, both elements of the heating system and its work in general, are estab-
lished. Purpose. Identify the basic patterns of changes in the heat-hydro-technical characteristics of heating systems, which can
change during the operation, for further calculation of the parameters of the microclimate in the room. Findings. Having considered
the factors that change the characteristics of the water heating system of the building, it has been established that providing the op-
timal parameters of the microclimate in the premises of buildings largely depends on the operational characteristics of the heating
systems. Practical value. Identification of factors will allow to predict and evaluate changes in the parameters of the microclimate
as a result of changes in the operational characteristics of heating systems.

Keywords: microclimate parameters; heating systems; hydraulic characteristics; thermal characteristics; elements of heating sys-
tems

Beryn ix abconmoTHa WopcTKicTh K piBHA iX 3a3HaueHOMY 3HA-
YEHHIO B 3QJIE)KHOCTI BiJl THITy Martepiainy, SKUil BUKOPH-
cToByeThCs. Lle € crpaBeanuBUM 111 HOBHX TpyOOIpoO-
BOJiB 200 TOBITPONIPOBOMIB, a TaKOXX B THX BHITAJKaX,
KOJIW BHYTPIIIHSA IMOBEPXHS HE MIHSETHCS HA MPOTH3i
BCBOTO CTPOKY eKcIDTyaTamii. AJie Taki ieaibHi yMOBHU
pobotu TpyOOIpOBONiB ab0 MOBITPOIPOBOIIB CHCTEM
ONAJICHHS TPAaKTUYHO He 3ycTpidaioThcs. OCHOBHUMH
YUHHUKAMH, SIKI CIIOHYKAIOTh M0 3MiHH (i3U4HUX (TeX-
HIYHKX) IapaMeTpiB TpyOOIpOBOIiB ab0 MOBITPOIIPOBO-
JIiB CHCTEM OMAJICHHS € Pe3yJbTaT il IporeciB Kopo3ii
abo B pe3ysbTaTi Pi3HWX BIAKIAICHb HA IX BHYTPIIIHIN
MOBEPXHI, BHACIIZOK YOrO BHHUKA€ 30UIBIICHHS BEJH-
unny K . (puc. 1)

3a dvac ekcIulyaraiii CHCTEMH BOJSHOTO OTaJeHHS
OymiBii BHHUKAIOTH (DAaKTOPH BHACTIIOK SIKUX 3MIHIO-
I0ThCSI XapaKTEPUCTHKH [IUX CUCTEM, a CaMe:

1. 3miHa XapakTepHCTHK TPYOOIPOBOJIB 32 PaxyHOK
301IBIIEHHS IOPCTKOCTI BHYTPINIHBO1 MOBEPXHI;

2. 3MiHa XapaKTEepPUCTHK TPyOONPOBOAIB 3a PaxyHOK

IIpu pospaxyHKy omopy TpyOOmpoBOJiB abo TOBIT- BUIAJ]AHHS OCAJIKy Ta 3apOCTaHHS COJSIMU PI3HHX BHJIIB
POTIPOBO/IIB CHCTEM OMaJICHHS OyAiBENh BBAXKAETHCS, IO BHYTPIIIHBOI IIOBEPXHi;

3abe3neueHHs] MapaMeTpiB MIKPOKIIMATy B IPHMi-
LICHHSX 3aJIe)KUTh HacamIiepes BiJl MPaBUIIbHOI, HE3MiH-
HOi poOOTH CHCTEMH BOASHOTO omaieHHs. B mpomeci ii
eKCIUTyaTaIfil Ha CTIHKaX OIaJIBAJIBHOTO TPYOOIPOBO-
1y, IpWJIaly BIIKJIaJa€ThCsl HAKUIL, SKa 3HUKYE MPOITYC-
KHY 3JaTHICTh CHCTEeMH, i TEIUIOBiiauy, a 3HAYUTH, 1
e(eKTUBHICTL BCHOTO OMNalieHHs B IijoMmy. [loka3zHuMK
TEIUIOTIPOBITHOCTI BinkiaaeHs B 40 pa3iB HIKYE TEIUIO-
npoBigHOCTI Metany. Lle roBopuTh mpo Te, IO HaBITh
TOHKHH IIap Hakumy Bchoro B 1 MM Ha 15-20% [5] 3um-
Kye eeKTHBHICTh poboTH omaneHHa. Kpim Toro, arpe-
CUBHI BIJIKJIaJICHHSI TOCTYIIOBO DPYHHYIOTb METal, LIO
NIPU3BOJNTH JI0 YTBOPEHHS! HEOAXKaHUX CBHILIB 1 PO3PH-
BiB. Y TakuX BUINAJKaX CHCTeMa BUXOIUTH 3 JIaay i MOT-
pebye TEpMiHOBOTO PEMOHTY, SIKHH 4YacTO OOXOIUTHCS
JIOpoKde TPOPiTaKTHIHIX POOIT.

BuKJ1a7 0CHOBHOTO MaTepiaJy.
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3. 3MiHa TEIUIOBOTO PEKMMY ONATIOBAIBHOTO TIPHIIALY ExcriepuMeHTanbHI AOCIKEHHS CTalleBUX TpyOoII-
3a paxyHOK BHIaJaHHs OCaJKy Ta 3apOCTaHHS COJISIMH poBoaiB giamerpom 50 + 150 MM, mo Oynu B excruryara-
Pi3HHX BHIiB BHYTPIITHBOI TOBEPXHI; mii 5 + 8 pokis, 3rigHo [9], MokaszamM, mo KoedimieHT

4. 3MiHa XapaKTEpUCTUK 3amipHO-PEryIIodoi apma- PIBHOMIPHO-3€pHICTOO IIOPCTKOCTI IS IUX TPYO JoCH-
TypH 32 paXyHOK BHUIAIaHHS OCAJIKy Ta 3apOCTAaHHS COJISI- rae 20 + 22 MM, a Koe(illieHT ONOpY TEPTIO 10 JOBXKHHI
MH Pi3HAX BUJIiB BHYTPIIIHBOI MOBEPXHI; TpyOompoBoay B 5 + 8 pa3iB IEpeBHIIyE PO3pPaxyHKO-

5. 3miHa poOOTH IMPKYIALIHHOTO HACOCY 32 PaXyHOK Buii. TUITOB] 3HAYEHHS MOPCTKOCTI TIOBEPXHi JJIsI OCHOB-
3MIHH TiIpaBIIYHAX XapaKTEPHCTHK €JIEMEHTIB CHCTEMH HUX MarepiaiiB TpyO, TEIUIOOOMIHHUKIB i HACOCIB TpH-
BOJISIHOTO OTaJICHHsI (BHILE Ha3BaHi); BeJieHi B Ta0ur. 1.

6. 3MiHa TEIIOBOTO IOTOKY BiJ| TEIUIOHOCIS Yepe3 CTi-
Tabnuys 1
HKH OTaJIFOBAILHOTO TIPHIIAJY.
TunoBi 3HAYEHHS IOPCTKOCTi (YMCTOTH 00POOKH)
MOBEPXHi VIS OCHOBHUX MaTepiaJiB Tpyo0, Tenjaoo0-
MiHHUKIB i HacociB, MM / Typical values of roughness
(surface cleanliness) for the main materials of pipes,

heat exchangers and pumps

Marepian - IIopcTKicTs,
60H§030}:{T})1y Cran pMM

Cyumbgommem 00201
(TATHEHI1) HOBA
Enextpo3BapHa 0,05-0,1
MPSMOIIIOBHA HOBA

CraneBa Tpyba OnrHKOBaHa HOBA 0,15
3merka pkaBa 0,1-04
CHiIpHO prkaBa 0,4-3
Hebararo Hakumy 1-15
Bararo Hakumy 15-4

Cuiz 3a3HAYUTH YOTHPH CTaHU BHYTPIIIHBOI MOBEPX-
Hi cTaneBol TpyOW Uil SIKMX €KBiBaJIEHTHA HIOPCTKICTh

JopiBHIOE: HOBa (A, = 0,14 Mm), Tpyba micns 5-Tu po-

KiB exciutyaranii (A, = 10 mm) Ta 15-11 pokis (A, = 20

MM). 3HaueHHS A= 10 Ta 20 MM Ta TEepMiH eKCILIyaTa-

Puc. 1. Buou 3acmiuenuss mpyb6onpogooie cucmem 1ii 51 15 pokiB B pea’bHUX TPyGONPOBOAAX 3ATEKATH

60()ﬂH0.20 ONAneHHA: Ll,v 06— Bl,fna()aHI:l}l 36AHCEHUX YACMUHOK, BIZ[ (1)i3I/IKO'XiMi“IHI/IX BJIACTUBOCTEH 1 TEMIIEPATYPH BOIH
6, 2 — 6IOKNIA0eHHsL coTlell MACHLIO, KA, 0— 3AB8YIHCEHHS NPO- [3]

XIOHO20 nepepizy NIACMUK08020 MpyodoOnposoody 3a paxyHoK

; . . H HBHICTh TTOTOKY BU3HAYAETHCS M :
nenpasunbio2o monmadsicy gimuneie | See the connection of €posp ¢ OTOKY BU3HA4aeTLCA 32 POpMYIIOr0

pipelines of water-fired systems: a, b - sunaoanns of the rele- G "
vant parts; c, d - addition of salts of magnum, potassium; d - V= % (1)
the head of a plastic pipeline for improper installation of filing 3600- z-d p c
Bci Bomy MICTSTh PI3HOMAaHITHI JOMIIIKH, IO MOTpa-
IUISIIOTh Y BOJY B Ipolieci ii mpupomHoro kKpyroo0iry B q 2
NPUPOJII; KPIM TOTO, MOXJIMBO 3a0pyIHEHHS BOJASHHX G=3600.v- 22 . P 2)

JDKEpell PI3HUMHU TOOYTOBUMH MPOMHUCIOBUMH CTOKAMU.
CryniHp arpecMBHOCTI TEIUIOHOCIS, K TPABUJIO, 3HUKY- Ko
IOTh IUISIXOM JOTPUMAaHHS BOJHO-XIMIYHOTO PEXHMY Ta ne G - macosi BuTpaTu TemoHoCsH, —— |
3a JOMOMOIOK CIEIaJbHUX CIIOCOOIB BOASHOI IiArOTO- 200
Bku. OJHAK Yy BEJHKiil KUTBKOCTI KOTEICHb BOJSIHA ITiJ-
TOTOBKA BiJICYTHS ITOBHICTIO.

d - BHyTpimmHiii giameTp TpyGONpOBOTY, MM

£ - MUTBHICTB TEIUIOHOCIS, —

PosrasiHeMo neTanbHO XIMIYHMN CKJIaJ JOMIIIOK BO- M
. ) D
Jlo MiHEepambHHX ITOMIIIOK BOJAW BiAHOCATHCS PO3UHU- Brpary trcky Ha mojonaHHs onopis teprs " Bu-
HeHi B HilE Ny, Oy, COy, siKi yTBOPIOIOTBCS B PE3yNIbTATI 3HAYAETHCS Y Ila ,, dopmyTo50:
OKHUCITIOBATBHUX 1 OioxiMiunux mporeciB NHs, CHy, H,S,
a TaKoX Ta3W, M0 BHOCATHCS CTIYHUMH BOJAMU; Pi3Hi _ i ¥ ﬁ
COJTi, KUCIIOTH, OCHOBH, B 3HA4HI Mipi 3HAXOASTHCS B Pmp = d 2 p 3)
nmucornifioBaniil opmi, TOOTO y BHIUIAAI YTBOPIOIOYHX X
KaTiOHiB Ta aHioHiB [8]. ne A 0e3po3MipHUil KOe)IIEHT TepTS;
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d _ niamerp Tpyoomposony, M ;

| nopwuma TpyOOIIPOBOAY PO3PAaXyHKOBOI JIiNISIH-
ki, M;

V. mWBHAKICTH pyXy NMEPEMIIyBaHOTO CEpPETOBHINA

mfc.
(Bow, mapu), ~7
3
o . . . Kef M
— IIUIBHICTH TETIOHOCIS, .
KoedimieHT rigpaBiaidHOro onopy TepTs € QyHKITEO:
Ae

A="f(Re &), ne d

BUpaXXECHA uepe3 eKBIBaJICHTHY IOPCTKICTb A, Ta Iia-

— BIZIHOCHA LIOPCTKICTH TPYO,

metp d .

Jis OLiHKK BIUIMBY IIOPCTKOCTI BHYTPIIIHBOI TIOBE-
PXHI TpyOOIpPOBOIY B IIOYaTKOBOMY CTaHi Ha BTpaTH
HATIOPY PO3DJISAJAIOThCS TOBEPXHi, IMOPCTKICTh SKUX
OIUCYETHCSI BUCOTOIO BUCTYIIIB IIOPCTKOCTI, 200 3epHHC-
TOI ImOpcTKicTIo. HacmpaBni B3aemHe po3TairyBaHHS
BUCTYIIB 1 iX 00pUC MOXYTh Tak caMO BIUIMBATH Ha IO-
Tik. BHacHiiok TEXHOJIOTTYHUX OCOOJIMBOCTEH BUIOTOB-
JieHH TPyO ab0 KOpo3ii BCTAHOBUTH BHUCOTY BHCTYIIIB
OyBae BaXXKO, TOMY IPU PO3paxyHKax pO3IIAIA€THCS

eKBIBaJICHTHAa IMIOPCTKICTh A, . ExBiBaneHTHa mopcT-

KIiCTh — II¢ IITYYHA PIBHOMipHA MIOPCTKICTH 3 TAKOK BU-
COTOIO (IiaMeTpoM) 3epeH, MpH sKii B 00JacTi KBajapa-
TUYHOTO OTIopy (IIe A 3anexuTh TiNBKH BiX IIOPCTKOCTI
1 He 3aexuTh Binl Re) 3HaueHHA KoedillieHTa JOPiBHIOE

HOro 3HaYEHHIO MPH TPHUPOIHiN mopcTkocTi (puc. 2) [7,
10].

IllopcTpicTh
7
/ /f
Crinka / 3apocTanns /
TpybOonmpoBoIy TpyOH

Puc. 2. Busnauenns 3uayenus eKeisaieHmuoi umopc-
mrocmi / Determine the value of equivalent roughness

VY 30HiI KBaIpaTHYHOTO TEPTS 3HAUCHHS A pEKOMEH-
IyeThcs BU3Ha4yatu o Gpopmymi HudpurcoHa:

_ . 025
/1—0,11 & (4)

abo Hikypanze

2 ©)

TakuM YHHOM, TiIPaBIIYHUN OWIp 3aJEKHUTH Bif
IIBUJIKOCTI TeYii 1 IITBHOCTI PiAMHU, TOBXKUHHU 1 iaMeT-
py TpyOomnpoBoy, a Tak camo BiJl IIOPCTKOCTI HOTO BHY-
TPIIHBOI MOBEPXHi. 3a yac eKCIUTyaTalii 3a3HaloTh 3Mi-
HU JBa Hapamerpa - JiaMeTp TPyOOmpoBOIYy 1 IIOPCT-
KiCTh BHYTPIIIHBOI TTOBEpXHi. B pe3ynpraTi 3MeHIITYETH-
Csl TIPOMTyCKHA 3JaTHICTh TPYOOIPOBOIIB, IO 3AJICKUTH
BiJl BEJINYMHU TiJPaBIiYHOTO OIIOPY, a BHACIIIOK KOPO3ii
1 YTBOpEHHS BiKJIaJieHb B TpyOax (iHKpycTailii), mopcT-

174-2-1g2¢ =114-2-1ge

KicThb TpyO 30ubIyeThest. 1lopeTKicTh MOXHA OLIHUTH
o popmyi (6):
ki =kn - ot
£ (6)
e kO — abCcoNoTHA IOPCTKICTh TSI HOBUX TPYO,
MM

Kk — IOpCTKICTh Yepe3 t POKiB eKCILTyaTamil,
a — xoe(ilieHT M0 XapaKTepu3ye IBUAKICTD 3pOC-
. mml pix
TaHHS IOPCTKOCTI, .
Tabnuys 2

3HauyeHHs KoedillieHTa o B 3aJ1€KHOCTI Bijl XiMiko-

(piziuHux BIacTuBocTeil Tpancnopryemoi Boau / The

value of the coefficient a depends on the chemical and
physical properties of the transported water

Koposiii- XapakTepucTuKa NpUpoJ- a,
HHI BIUTUB HHX BOJ ol g
CrnabkoMiHepanizoBaHi HE KOpPO- 0,005-
. 31fiHI BOAW 3 HE3HAYHUM BMICTOM 0,055
Crabkuit .
OpraHiYHUX PEYOBHH Ta pPO34ud- | (cepemus
HEHOT'0 3aJi3a 0,025)
CrnabkoMiHepalti3oBaHi KOpO3ilHi 0,035-
. . | Bogm, sKi MicTaTh opraniuHi pe- | 0,18 (ce-
ITomipHuit ATH, p b 18 (
YOBHHM Ta DPO3YMHEHE 3alli30 B penHs
KiJIbKOCTI 3 Mr/i 0,07)
Bensmu koposiiini Bomu 3 Bmic- | 0,18-0,40
3HavyHUI ToM 3aiiza Oinpie 30 mr/i, ane 3 | (cepemHs
MaJIUM BMICTOM XJIOPHIIB 0,20)
3 BMICTOM XJIOpU/IB Ta cyabdaTiB
. 0,40-0,60
. oinmemie 500-700 Mmr/i, a Takox
CunbHHIA . (cepemust
HeoOpoOeHI BOAW 3 BEIUKUM 0,51)
BMICTOM OpPTaHIYHUX PEYOBHH '
Bopma 3i 3HauHOIO KapOOHATHOIO
Tlyxe ou Ta MajJiol0 MOCTiifHOIO >kopcTKic- | Bix 0,6 mo
Y - TIO, 3 INUIGHUM OCajgoM Oiiblie 1 Ta 6i-
TBHUH f .
2000 mr/n, cCUIBHO MiHEpai30Ba- JIBIIIE
Hi Ta KOpO3iitHi
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Sk BUIHO 3 pHc. 3, IepeBUTpara eNeKTPOeHepTii mpu
TPaHCIIOPTYBaHHI BOIM IHTEHCHBHO 3pPOCTa€ B mepii 5
POKIB eKkcIuTyararii i 30UIbIIyeThes 3a el mepioq B 5 +
7 pasis.

3 ¢opmynu (3) BUILIHBAE, IO OCHOBHUH BIUTUB HA Ti-
JIPABIIYHUI OIIp YHMHATH MIBUAKICTH TEIUIOHOCIS, Jia-
MeTp TpyOONpOBOIy, HOr0 OBXKHHA, IUILHICTh TEIJIO-
HOCIS 1 HIOPCTKICTh BHYTPILIHBOT TpyOHOT moBepxHi. [1pu
MOPIBHSHHI TIPaBIIYHOrO OMNOPY CUCTEMH TEIIONOCTa-
YJaHHS, SKa repedyBae B eKCIDIyaTamii, 3 BUXITHUM Tif-
PaBJIIYHAM OMOPOM HE3MIHHHUMHM 3 IUIMHOM Yacy 3aju-
MIAIOTHCSl JIOBKMHA TPYOONPOBOJIB 1 HIUIBHICT TEIIO-
HOCISI, TAKO)K HE3HAYHO 3MIHIOEThCS IIBUAKICTH TETIO-
Hocis. [Hmi mapamerpu, a came, MOPCTKICTh BHYTpilI-
HBOT TPYOHOI MOBEpXHi 1 JliaMeTp MPOXiAHOTO MEPETHHY
TpyOoOIIpoBOAY 3a3HAIOTh 3HaYyHMX 3MiH. Kopo3sis BHYyT-
PILIHIX TTOBEPXOHBb MaricTpajJbHUX TPYOOIIPOBOMIB MPU3-
BOAWTH JIO Pi3KOTO 301IBIIEHHS iX MIOPCTKOCTI 1 3MiHH
penbedy BHYTPIIIHBOT TPYOHOI TOBEPXH.
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Puc. 3. 36invwenns sumpam Ha enekmpoenepeiro npu
MPAHCNOPMYBAHHI 800U HO CMALEBUX MPYOONPOBOOAX 6
npoyeci excniyamayii | The increase in electricity costs
during the transportation of water through steel pipelines

during operation

AXTHBHI KOpO3iiiHi IpoluecH 3 OJHOr0 OOKYy 3Ha4HO
30UIBINYIOTh  IIOPCTKICTh MOBEPXHI TPyOONpPOBOIIB,
BIUIMBAIOYH HA KOEQILi€HT T1IpaBIidYHOrO TEPTA, 3 1HIIO-
ro MPUCKOPIOIOTh HAKOIMYEHHs IIapy BiIKJIaJeHb Ha
TpYOHHX TMOBEPXHSIX, IO € IIPHYMHOIO 3BY)KEHHS JliaMeT-
pa mpoximHOro mepeTuHy TpyOompoBoay. Bee me mpus-
BOJIUTH JI0 3pPOCTaHHA TiIPABIIYHOTO OMOPY, BiAMIOBIIHO
30UTBITYIOYN BHUTPATH EIEKTPOCHEPrii Ha TPaHCHOPTY-
BaHHs TerutoHocis [11].

3BYXCHHS TIPOXITHOTO TIEPETHHY TPYOOIPOBOIIB
MPU3BOANTE OO0 HEOOXITHOCTI TMOCTIHHO IIiIBUIIYBaTH
BXIJTHMH THCK CEpEOBHIIA, SKa MepeKauyeThCs JUisl 3a-
Oe3reueHHs1 po3paxyHKOBOT BUTPATH.

| CTyIiHb arpecHBHOCTI TPAHCIIOPTYEMOI cepen I

¥

VTBOpeHHs BIAKIAACHD
Ha MOBEPXISIX TPyOu

i

I

Koposist BHyTpILIHBOT
HoBepxHi TpyboIpoBoaa

3MCHILICHHS MPOXiAHOrO
HepeTHHY TpyOOIpoBoIiB

I

N

[

36iABIICHHS OPCTKOCTI T
3MiHa perbedy NOBEPXHI

]

| 30inbIIeHHs riApaBiiuHoro onopy (AP) |

Puc.4. @axmopu, wo eniusaiomsv Ha 30inbUeHHS
2I0pasniuio20 onopy mpyoonpogoodis cucmem meniono-
cmauanns | Factors affecting the increase in hydraulic
resistance of pipelines of heat supply systems

Tuck, HeoOXiTHUIA AJIsT BA3HAYCHHS MICIICBHX OIOPIB,
BU3HaYaeThes 1o Gopmyii

Pao. =Z§'V7‘p,

— 0e3po3MipHUil Koe(illieHT MICIIEBOTO OTIOPY,

4

ac

2

BU3HAYEHUH JTOCIIIIHUM IIITXOM.

()
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3arajpHi BTpaTH THCKY Ha SIKi-HEOyab OUISHII TPY-
00TpOBO/Y 3 HE3MIHHOIO BUTPATOIO TEIUIOHOCIS BUpaXKa-
eTbcs cymoro piBagHE (6) 1 (7) (dopmymna Hapci-
Beiicbaxa), To6TO

A V2 v2
Poin = Pmp + Do :EI?P+Z§?P1
®)
P
A PR R
Yol
a1z
9)

Y po3BiIHUX 1 BHYTPILIHBOOYAMHKOBUX MeEpexax
HaWOUIbII YacTO €JUHUMH criocobamMu 3a0e3neyeHHs
HACEJICHHS TCIUIOHOCIEM B HEOOXiTHHMX 0OCsTax € ycra-
HOBKA HACOCIB OLITBINIOT MOTY>KHOCTI 1 3aMiHa TpYO.

Ha puc. 5 mokaszana po6oTa IUPKYIAIIHHOTO HACOCY
Ha MepexXy cucteMu BoJsiHOro onajieHHs. [Ipu gakropax
1, 2, 3, 4 MiHAETBCSA XapaKTEPUCTHKA MEPEXi CUCTEMHU
BoasHOTO omalieHHA. Lle MoxHa BusButH 3 puc. 5. [Ipu
IPOMY PO0OYa TOUKA MEPEMIIIAEThCA 3 TOUKH | B TOUKY
2.

P P2 N
\//, N2 P
ARl LN F AN
7 } /7
/ L~
Ve ;//1* Ve
/ v
/ /7( P
//// P
/// yavd !
L= s |
e | G

G2 Gi
Puc.5. Ananiz pobomu yupxynayiinozo nacocy Ha me-
pedicy cucmemu 800sHo20 onanenns / Analysis of the op-
eration of the circulation pump on the network of water

heating system

301IbIICHHS BUTPATH MEPEKHOI BOAU MPOTH PO3pa-
XYHKOBOTO JjIsi OOpaHOro AiaMeTpa TelyIoNpOBOJLY BH-
KJIMKa€ 3pOCTaHHS BTPATH THCKY (HAIopy) NpH TPaHCIO-
PTi TemoHoCis. 3a3BU4ai ONTHMaJIbHA NPOEKTHA IHTO-
Ma BTpaTa THCKY 3HaxoauThcs B Mexax 40-8011a/m, a ii
rpaHuvHe 3HaveHHs npuitMaersest 100I1a/m [5]. Tlpu
30UIBIICHHI TiJPaBIiYHOrO ONOPY MEpPEeXi, KOJIu podoya
TOYKa TepeMilyeTsest 3 T.1 B T.2 (puc. 5), 301nbIIyeThCs
omip AP, a BiamoBigHO i motyxHicTh AN .

3a0pyqHEHHS BCEPEAMHI ONaOBAIBLHOTO IPHIALYy,
CMITTS, ipXa, SIK pe3y/ibTaT BUHUKHEHHS KOpPO3il BHYT-
PILIHIX YaCTHH KOHTYPY OIAJICHHS, MOXYTh IPUBECTH 10
TOTO, L0 TPHJIA] MOXKe OyTH 4acTKOBO XOJIOZHUM (pHC.
6), mopyuIyeThCsl MpaBUiIbHA NUPKYJSList Bogu. B oma-
JOBAJILHOMY TPHUIIAJi 3'IBISEThCS KiJIbKa PI3HUX 30H, 3
PI3HOIO TEMIIEpaTyporo.
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Puc. 6. Hacnioku 3a6pyoHenHs onanosanibHo20 npu-
nady / Consequences of contamination of the heating
system

TemnoBuil MOTIK Bij TEIUIOHOCIS 40 CTIHOK ONaIIOBa-
JIBHOTO TMPUIIAAY BU3HAYAETHCS 32 (POPMYIIOHO:

Qm.H = G ' C ' (tsx - teux)’ Bm (12)
. . Ke
ne G - MacoBi BUTpaTH TEMIOHOCIS, —— ;
20
C - TEIUIOEMHICTH TEIUIOHOCIs, KAc ;
ke’ C
t,, - TeMIepaTypa TEIUIOHOCIS Ha BXOJi B OIAIIOBa-
o 0,
npauit npunag, *C
t,,, - TeMIepaTypa TEIIOHOCIS Ha BUXOAi 3 OMAIIO-

[0
BasbHOrO pwaxy, C ;
TenmoBingaya OMaTIOBANBHOTO TMpWiIagy (OCHOBHE

ne K, , - koediuient Temonepeaadi onanoBanbHOro
puia Bm_.
p Z[y’ M2 .OC !

F,, - TemwoBignaua NOBEpXHsS OMNAIIOBAILHOIO

npuiany, M 2.

t,, - cepeaHs TemmepaTypa MOBEPXHI OMAIIOBAIb-
o/,
noro npunaxny, ~C;

— t@x + t@ux o

ton !
' 2

C;
t, - Temneparypa BHyTpimuboro nositps, °C .
[MpupiBaroemo popmynu (12) i (13), orpumaemo

Qm.H = QO.}’I
G ' C ' (tKX _teux): ko.n : FG.I’[ : (to.n _tb’)

t, =t,, _w’ °c (14)
k -F

o.n o.n

B pesynbTati 3a0pyaHEHHS ONATIOBAIBHOTO MPHIIALy
3MCHIIY€EThCS TEILIOBiaf09a MoBepXHS mpuiaany F,,
10 NPU3BOJHUTH O 3HMKEHHsS TeMIepaTypu BHYTpill-

HBOT'O MOBITPSI IPUMIIIIEHb.

BucHoBku

Pesynbratu ananizy (axropis, sKi BHHHKAIOTh B Ha-

PIBHSHHS TEIUTONIEpeadi) BU3HAYAETHCS 32 POPMYIIOLO:

Qo.n = ko.n ' Fn.n . (to.n _te)’ Bm (13)

CIIIJIOK eKCIUTyaTallii CUCTeM BOISIHOTO OMAJICHHS IOKa-
3YHOTh, 110 KOKHHH 3 IeCTH (PaKTOPiB MO CBOEMY BILIH-
Ba€ Ha poOOTY CHCTEM, a BiIMOBITHO i Ha 3a0e3IeYCHHS
mapaMeTpiB MIKPOKITIMaTy MPUMIIICHb B IIJIOMY.
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