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BU3HAYEHHA CTAHY NIA3EMHUX TEMNOBUX MEPEX LUITAXOM AHANI3Y iX
TEMNNOBUX NOJIB

L.P. Bawmyuwak, C.I1. Bawmjuwax, O.M. Kapnaw

Isano-Dpanxiscokuil nayionanvnuil mexuivnuil ynieepcumem nagmu i 2azy, eyn. Kapnamcvka
15, m. leano-Dpanxiscex, 76019, men. (03422) 4-11-66

Ilpoananizosano Qizuuni npoyecu neperocy menia 6io mpy6onpogooia niozemuoi 080xmpyonoi meniogoi
Mepedici 00 nosepxui tpynmy. Ompumano eupaszu Oiisl pO3PAXYHKY MENi06020 NOASA Md Menioeux empam
630060iC NIHILIHOT OLIAHKU NIO3eMHOI Menio8oi mepedici. 3anponoHo8ano GU3HAYEHHS CMAHY NIO3eMHUX
Menao6uUx Mepedic 30IUCHIOBAMU WAXOM aHAi3y X Menio6ux noie.

Kniovosi cnosa: mennose mepmsa, J10mMoOK, mpyoonposio, mennioéa 6mpamd, MmMeniod KOHEEeKYis,
menionposioHics, mMenioe GUNPOMIHIOBAHHS, MeMnepaniypHe noie, meniogiziiine CKany8anHs.

Ipoananusuposanvt  usuueckue mnpoyeccvi nepeHoca menia om  mMpyOONPOBOO0E  NOO3EMHOU
08yXmpy0OHOU mennosoll cemu K nosepxHocmu noyewl. Tlonyueno evipadiceHus 01 pacuema menio8o2o
nojisl U MeniogulX NOmepsb GOO0Nb JUHEUHO20 YUACMKA NOO03eMHOU mennosou cemu. Illpeonooiceno
onpeodenenue coCMoAHUsA NOO3EMHBIX MENI0GbIX Cemell OCYUeCmenames nymem aHanu3d ux meniogvix
noreii.

Knouesvie cnosa: mennogoe mpenue, 10mox, mpyoonpogoo, menniogas nomeps, menio8as KOHGEeKYUs,
MenionpoGoOUMOCIb, MENN0GOE UYUEHUE, MeMnepamypHoe nofe, meni08UsUOHHOe CKAHUPOGAHUE.

The physical processes of transfer of heat are analyzed from the pipelines of underground thermal network
to the surface of soil. It is got expression for the calculation of the thermal field and thermal losses along
the linear area of underground thermal network. Determination the state of underground thermal networks
is offered to carry out a way to the analysis of their thermal fields.
Keywords: thermal friction, tray, pipeline, thermal loss,
caloradiance, temperature field, warm-vision scan-out.

thermal convection, heat-conducting,

[TinBuiieHi TeruioBi BTpPaTH ONATOBAILHUX  MIiCTax Ta MPOMHCIOBUX LIEHTpax OyBae JOCHTHb
TeTJIOBUX  MepeX TMOSACHIOIThCS He TiNbkW  Baxkko. llle Bak4oro € olliHKa cTaHy TeruioMepeKi
HU3bKUMHM  TETUIOI30MSLINHIUMH  BJIACTMBOCTSAMH 32 3MIHOIO 11 TeMMepaTypHOro MoJis Ha MOBEPXHi

301l TpyOOIMpoBOiB, ale i 3HAUHUM (i3UIHUM
3HOIEHHSM TeryiomaricTpayieii. 3riano 3 [1] THck
TEMJIOHOCIST Y Mepekax TerionocTayaHHs MOXKe
caraty 2,5 Mlla, a Horo TemnepaTtypa — Buie 90
°C. Lle npu3BOAMTEL 10 IHTEHCHBHOI KOPO3il CTIHOK
MeTaJieBUX TpyOONpoBOMIB Ta A0 3MEHIIEHHS iX
MmiHocTi.  Takoxk  Kopozito  TpyOOnpoBojiB
CIIpUYMHSE HU3bKa sKicTh Boau. JlomaTkoBe
HeraTMBHE HABaHTAXXEHHs Ha  TpyOONpoBOAU
3MIHCHIOETBCS  TiApoyAapaMH,  CIPUYUHEHUMH
CHUCTEeMaMH PEeTYJIOBAHHS TiJ[PaBIidHUX PEXKUMIB.
Vce HaBelieHe CHpUYMHSAE CepHO3HI aBapil i3
3HAYHUMHU MarepiaTbHUMHU 30MTKaMu  Ta
MPUMTUHEHHSIM ~ TETUIONOCTaYaHHsI K OKPEeMHX
OyniBenb, Tak i LIMUX MikpopatioHiB. JlikBigartist
apapiii BUMarae 3HaA4YHUX BUTpPAT 4acy i KOLUITIB,
OinpIIa YacTMHA 3 SKUX BUKOPUCTOBYETHCS IS
3HAaXOKEeHHS Miclb TOMKOMKeHHs. HaBiTe mpu
HasIBHOCTI  KapT TpPOKJIaJaHHs TpyOONpoBOJiB
3HAWTH Micile aBapii B HACUYEHWX KOMYHIKAIliIMHU

IPYHTY.

Jns BHU3HAYEHHS iHpopMaTHBHOCTI
TEMMepaTypHOro TMOJs TMPOoaHaJi3yeMo  JIiHikHHY
YaCTHHY TeIJIOMepeXKi Ha TIpUKIALi  Mepexi
kaHanmbHOI Tpokianku (puc. 1). YV mouaTkoBuii
MOMEHT (Bifpasy >k Miciisi BKJIFOUCHHS) BHACIIJOK
Jii  rapsguoro Ta  OXOJIOMKEHOTO  TErJIOHOCIs
Temmneparypu MPSIMOTO i 3BOPOTHOTO
TpyOONPOBOAIB OYyAyTh CYTTEBO BiJpi3HATHCH. Lli
TemMmeparypu y BHII TeEIUIOBUX TOTOKIB uepes
CTiHKM TpyOompoBoaiB [/ Ta TeruoizonsAlito 2
MOCTYNaTUMyTh Yy TOBITPSIHWMN  Tpomapok 3
OeronHoro kaHamy 4 (puc.l). Ilpm 1BOMY
Temneparypa NoBiTps HaJl NPSAMUM TpyOONPOBOIOM
Oyne BHLIOI 3a Temmeparypy Haa 3BOPOTHIM.

TeruioBuit  MOTIK  MPOXOAUTHME  JAaji  uepes
OeToHHMIT KaHanm 4 i Imap TPyHTY 6, 3 TIOBEpXHi
SIKOTO BUITSITUMETHCS B HaBKOJTULIIHE
cepenoBuie. CrpoieHa Mojenb (GopmMyBaHHS

TEIJIOBOTO TIOJNIS ABOXTPYOHOT TiA3€MHOI TeTIoBOi



ISSN 1993-9981 Memoou ma npunaou konmpoio axocmi, Ne 23, 2009

Mepexxi HaBeneHa Ha puc. 2 [2]. Ilpuiinsemm, mo
A — ue npsmuli TpyOompoBin, a B — 3BOpoTHUI
MOJKHa MO0auuTH, 10 MaKCHUMajbHa TeMIlepaTypa
TeTJIOBOTO TMOJNS Ha TMOBepxHi TIpyHty 7T, B
MoYaTKOBU MOMeHT Oyzae 3cyHyra B 0Oik
TpybonpoBony A Ha BimcTtaHb Bim oci mepexi AS,
Temmneparypa skoro 77 € Bumow. BHacninok pyxy
MOBITPsl 4Yepe3 TEeBHWH 4Yac y BepxHi uacThHi
KaHaJly BCTaHOBHUTBECS PEXUM TEPMOAWHAMIYHOI
piBHOBAaru, Koju Tam Oyje OJIHAKOBA TeMreparypa i
3CYBY AS Ha  TIOBEpPXHI  TIPYHTY  He
cniocrepiratuMerscsi  (Touka 7.). PospaxyHok
TeMIeparyp Ta TeIJIOBUX BTpAT MoJelli HaBeIeHO B
[2]. OnHak, sik noka3ajiv AOCIIIKEHHS, 3 MOBEPXHi
IPYHTY BaXKO BH3HAYMTH BIiCh TeIIOMEpexKi
(ockinbkM B KaHanax TpyOONpPOBOAM HE TMOBHHHI
KOHTaKTYyBaTH 3 TPYHTOM), a TaKOXK CKJAQIHO
BpaxyBaTH, KoK BCTaHOBUTHCS PEKUM
TEPMOJIMHAMIYHOT piBHOBaru. Y 3B’s3Ky 3 IMM
MPOTIOHYETHCS ~ MOZETIOBaHHA  MPOBOAMTH 3
BpaxyBaHHSIM HasIBHOCTI PEXKUMY TEPMOJAUHAMIYHOT
PiBHOBAru Ta CTallioOHAPHOCTI TEIJIOBOTO MOTOKY.

;4 12 5 6 7

/ ”’

1 — mpybonposio, 2 — mennoizonayis, 3 —
mennonocii; 4 — bemonnuil kanan, 5 — nosimpsaHuil
npowiapox, 6 — epyum, 7 — i3018yitina nioxnaoka

Pucynok 1 — /IBoxTpyOoHa migzemua
TeNnJIoOMepexa KaHAJIbHOI MPOKJIATKH

Jliis aHastizy mpoLeciB PO3MOBCIOPKEHHS Terjia

no Ty  TpyOoOmpoBOAy 3  TEIUIOHOCIEM,

MpeJICTaBUMO  TPYOOMpoBim Y  HECKiHUEHOMY

npoctopi. To6TO BBOXKATHMEMO, 11IO:
—TpybompoBin ~ pamiycom R,  TUIOLICIO

MOMEPEYHOro  Tepepizy BHYTPILIHBOTO — KaHaly
Tpy6m Sy 1 OOBKMHOIO L 3HaXoAWThCS Yy
HECKIHYEHOMY  TIPOCTOpi 3 TeMIepaTyporo
HaBKOJIMIIHBOTO MpocTopy 7305

—Ha BXiJ TpyOONpOBOMY TOCTyIMae piAvHA 3

BUTparoto W, temneparypoto 7, TyCTHHOIO p i

nuToMor0 TeroeMuicTio C . Slka mepertikae Mo
TpyOONpPOBOY Mi/l MEBHUM THCKOM 3 OJHOTO HOTO
KIiHIIA B IHIIHIA;

— TpollecH Tiepefadi Teria y TpyOOmpoBOIi €
CTalTUMU;

—CTiHKa  TpyOM CKJIaIa€ThCH 3 n
KOHLUEHTPUYHUX IIapiB 3 PpI3HUX pPEYOBHH 3
TOBIUMHOK /;, i=1..1n.

i3 e

T

h2

hl - moswuna nogimpsro2o npowapxy 6 kanaui, h2
- moswuna 6emonno2o nomka; h3 - moswuna
wapy epyHmy Hao menjomepediceio,; S — 8iooanw
Midie mpyoonposodamu 8 10MKy

Pucynok 2 — Moaenab gopMyBaHHS TENJIOBOT0O
MoJIsl MiA3eMHOT JBOXTPYOHOT TENI0BOT Mepexi

PosrisiHemo  enementapHy ainsuky EJ[ (1o
JIOBKUHI TpyOH) nosskunoro Al i06’emom AV .

Y npoueci mnepeTikaHHS Harpitoi  piAWHH
B37OBK Tpyou EJ[ BBakaTuMmemo, IO I piauHa
mae 00’em AV, macy Am i Temneparypy7 gy -

[Tpu ubomy 00’em pianHu Hece 3 OO0 KiJIbKICTh
TeTIa, sIka 3HaXOAUTHCS 3 TAKOTO BUPA3y:

Opy =CAmTpy . (1

AmnanoriuHo, 3 E/] BuTikae 3a TOM camuii yac

pinmHa o0’emom AV 3 wmacoro  Am i

TeMIepaTypolo Teyy - KinpkicTs Teria
BUHeceHoro 3 /] MOTOKOM piavHHu Oy1e TaKo:

Opnx =CAmTpyy - ()

B npoueci neperikaHHS piIMHKA YacTHHA TerJia
Qpr uepe3 CTiHKY TpyOM nmepexoauTh 3a Hac Al B
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HaBKOJIMIIHIN

o Tpry <T308B)-
Opnx <Opx , OTPUMAEMO BHUPaA3 U TEIUIOBUX

BTpar Ha FJ] :
Op =0px —Opux =CAm(Tgy — Tgyy )AL . (3)

[TepeHeceHHs TemJa Bij OiNbII HArPITHX 1HAPiB
TpyOOTNPOBOAY OO XOJOMHIIIHMX BiIOYBa€eThCS B

MPOCTip (BBasKatouH,
Bpaxoyroun, o

pe3ynbTaTi TETUTONPOBIAHOCTI, TETIOBOTO
BUIMPOMIHIOBaHHS Ta TEMJIOBOT KOHBEKLIT [3].
[lepenaua Tera  TEMIOBOIO — KOHBEKIIIEHO

3HAXOJUTHLCS 3 BUpA3y:
One =KnpSpe (T —Ty)t npu Ty >T,,  (4)

ne Qpp — KiNBKICTh TEIUIOTH, L0 Mepeiiuia Bixa
tina 1 go tina 2; Ty, To — Temneparypu 1in 1 i 2
BiANOBIAHO; Sj7p — TUIOIIA KOHTAKTY TiNl; § — dac,
3a KWW BiIOYyBaeThCs Tiepeqada Teruia Bil OJHOTO
tTina po  iHmoro;  Kpp  —  KoediulieHT
Ternonepeayi KOHBEKILIEO.

IMepenaua Temnna TEMIONPOBIAHICTIO Ma€e BUI:

I -T,

Onp =KnpSnp t, mpu [>T, (5)

ne Qpp - KiUIbKICTb TEMJIOTH, IO Mepelia Bif
apyrot; Ty, Tp -
TeMrnepaTypu TOHOK Tina 1 i 2 BignmoBigHO; Sy7p -

ONHOI TOYKHA Tija [0
ioa, yepe3 Ky MPOXOJWTH TOTIK Temia; A -

BiACTaHb MiXK Toukamu 1 i 2; Kp - xoediuieHTt

TETUTOMPOBITHOCTI.
Jns  chopommeHHs — po3paxyHKiB  OymeMo
po3rasAaTH  mpouecd  TMOUIMPEHHS  Tera  3a

omuaumio uacy ¢ =Ic. Bupimuemu (4) Tta (5)
BiZIHOCHO Ty, OTPUMAEMO:
— JUTS TEMJIOBOT KOHBEKLIIT:

0
T =T -—=1 . (6)
KneSne
— IJISL TeTUTOTIPOBITHOCTI:
Opph
T,=T ——1"_ (7
KnpSnp

[To3HaunmMo BHYTpIiLIHIM MpoOCTip TPyOM sIK
HYJIbOBUI 1ap 3 Temnepatyporo T , CTiHKY TpyOu
K map 1, a HaBKOJIMIIHE cepeloBuie — sk 7+ |
map. lllapu Bimx 2 mo » — ue mapw i30Sl
TPyOONpPOBOAY, BKIIOUAIOUYM MOBITPSIHUM MPOMIZKOK
Ta rpyHT (puc. 3). Toni cymapHuii yMoBHMI paniyc
R, (ToBumHa) 7 —1 wapis 3HaiieThCS 3 BUpa3y:

n-1
R, = Z(Ri;m + hi+1)’ (8)
i=0
me R, - 3oBHilHIN paniyc Tpy6H, /i, - TOBIIMHA
mapy.
[IpencraBumo  dopmymu  (6) i (7) 'y

MO3HAYECHHSX, NMPUUHATHX B PO3PaxXyHKOBil cxemi

(puc. 3):

Opr

Tpyi =TBuxi-1 —

©)
. . . 2
Kngi-1,i - Si-li
Opr -h
Ty =Thxi =~ <> (10)
Pi " Pi-1,i
ne Tgy; 1 Tpyy; - BIANOBINHO, Temmeparypa
BHYTPIIITHROI Ta 30BHIIIHKOI TIOBEPXHi i -TO IIapy;
Si_y;;- miowa Teronepeaadi Mk (i—1)-um Ta
(i-um)  wapamu, Kppi; - KoediuieHT
Terjionepeaadi KOHBEKLIe Mixk (i —1)-um Ta i -um
Iapam.
Bupazu JUISt BUKOHAHHS HEOOXiTHUX

PO3paxyHKiB 3TiIHO pHC. 3 € TAKKMH.
[Tnoiua wapy 1:

SO;I = 27TROAI

TeryioBa KOHBEKList Bif piguHu 10 mapy 1
CTiHKHU TpyOu:

Opr

Tpy1 =T ————.
K1e0:1 - So1

TennonpoBiaHicTb B mapi 1:

Oprhy
Tgux1=Tpx1 ———— >
Rpp1 - Soq
3BigKH
Opr Oprhy
Tpyux1 =T - :
Keoa-Son Kpp1-Soa

AHAJIOruHO [0 BHIIEHABEACHOTO OTPUMAEMO
BHpa3y A7 mapy 2:

R1;2 :RO + hl , S1;2 :27Z'R1;2Al,
Opr

Tpxo=Tpux1————— >
Rpgr2 - S1:2
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Uapy crmmry mpyoy
0 7 2 n 1
HabkonuuwHe
T | Qe cepedobuye
L e 3 Hem
1306
Ta=Tex1 Tow1 T2 Towz T3 Tbux3 Towr Toxn Towo=Tn
Ro=Ro Rz R23 R3.. R-1n Fn
hi hz n
Sar S12 S23 $3. Sn1n S

Pucynok 3 — Po3paxyHkoBa cxemMa MOTOKY Telljia Bil TpyOonpoBoay 4epe3 6arato mapis

T _7__ 9pr Oprh
BUX2 =
Kpo1 -So1 KnpiSo:
9 Oprh
Kne2S12  KnpaSia
Hnst n — ro wapy:
n—1
Rnfl;n = Z(Ri + hi+1)9 Snfl;n = 2”Rn71;nAl >
i=0
Opr

Txn =T prxn— — ,
KHEn—l;n 'Sn—l;n

Oprh _7.
—%n
Kpic1:iSic1

< 0
BT
Touxn =T~ X 3
i=1 HEi-1;iPi-1;i

Ias n+1 wmapy:
n
Rn;n+l =R, = zRi > Sn;n+1 =27R,Al =S, ,
i=1

Opr
308 =T Bxn+1 =T puxn — X S =
1IEn; n+1° n;n+1

Opr

s,
ITEn® n

,
ne  Kpp, koe(illieHT —Terutonepenadi Bif
MOBEPXHEBOTO IMApy CTIHKA TPyOW Yy 30BHIIITHE
cepenosuille, 7' 3op — TeMmepaTypa Ha TOBEpXHi
30BHIIIHBOTO TIapy, A/ — Bipi3ok JTOBKUHHU.
30BHillIHS Temreparypa TernjaoBOro Tojis Ha
NOBepXHi mapy 7 + | 3HaxomuTees 3 BUpasy:

n 1
T308=T-0pr| 2| 7+
i\ KEi-1iSioni

an

hy 1 }
+ + .
KnpiSic.i ) KneaSni

Tenmosi BTpaTH Yyepes yci mapu
pO3paxoByIOThCS 3a GOPMYIIOI0:
1
Opr = - P X
][I R U S )
=\ Kneioi KneiSici ) KiaeanSa

x(I'=T308)=Ky3(T = T30p) .
Hle Ky - y3aranbHenuit koedilieHT Teronepenadyi

uepe3 OaraTo apiB y HABKOJUIUIHE CEPEAOBHUIIIE.
PozpaxyemMo po3noiia TemrepaTypH TeroBOTO

MOJISt B3JIORK TPYOOTIPOBOY Ha TIOBEPXHi IPYHTY. 3

BpaxyBaHHsM (11) Bupas (4) matnme BUA:

One = Ky3S1e(T = T308) (13)
ne Spp - mioma BHYTPILIHBOT MOBEPXHi TpyOH Ha
eNleMeHTapHil AisHLi, S7p = SO; 1 (puc.3).
[TpupiBasiemo dhopmynu (3) i (13):
CAm(Tgy — T gy JAt = CAMATAL =
= Ky3S e (T = T308)M

spimku  CAmAT = Ky3 272Ro AT —Ts0p).

(14)

(15)

PozminuBimy 3MiHHI | BUKOHABINW TpaHUYHUIN
nepexia (Al —>O), oTpuMaeMo audepeHLiiiHe
PIBHSHHS  PO3MOAiLY TeMmeparypu PpiAvHU MO
JIOBKHHI TPyOOTIPOBOTY:
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ar
_IZKVBM(T_T3OB)~ (16)
Po3p’s3kom piBHsSHHS (16) € Takuii BUpas:
-Ky3Ml
(T = T30p)=Cre V3. a7)

BusHauuBIM KoHCTaHTy iHTerpyBanHs C| mpu

/=0, orpumaemo BHpa3 pO3MOALTY TeMIepaTypu
O TOBXKUHI TPYyOOTIPOBOTY:

T(1)=T30p +(To ~T305)e “¥3M . (18)

Sk BumHO 3 Bupasy (18), pozmominm Teruia
B3IO0BXK JIiHiIMHOT YaCTUHHA MiZA3eMHOro
TpyOOTPOBOAY 3 HEYIIKOKEHOK i30JISIi€l0 Ha
MOBEPXHi IPYHTY Ma€ eKCMOHEHiaJIbHUH XapakTep.

Omxe, SIKILIO BAMIpSITH TeMMepaTypHe nose Haj
pr6OHpOBOL[aMI/I i BUSBUTH HOTO HaWBUILY
Ttemnepatypy 7 30p . TO 3a 3aKOHOM i 3MiHM MOXKHA
CyOUTH TpO CTaH TersloMepexi. Halikpaie st
LOTO MiAXOAUTH METO HA3€MHOTO TEIUIOBI3IMHOTO
ckaHyBaHHs. OCKIJTbKH TETJIOBI30p clipuiiMae He
camy T308 - a CTyTiHb TETI0OBOTO
BUTMPOMIHIOBAHHSI TPYHTY, TO TeIMJOBi BTPaTH Ha
BUMIPIOBAJIbHIN IUISHLI 3 muiomelo Sp MOXKHA
po3paxysaru 3a 3akoHoMm Credana-bosbimana [3]:

4 4
Tso ) (Ic

19
100 100 (19)

Opr =Co¢ Sps

ne C( — koedilieHT BUMPOMiHIOBaHHS aOCOMIOTHO

YOPHOTO Tina, £- CTYTIiHb YOPHOTH
BUMpPOMiHIOBaHOI TOBepxHi, 7 - Temmeparypa
HaBKOJIMIITHBOTO CepeIOBHIIA.

BusHaueHHsS cTaHy TMig3eMHHUX — TeTUIOBHX

MepexkK MPOBOAMTHLCS HACTYMHUM YuHOM. CrioyaTky
3a Bupazamu (1) - (19) po3paxoByrOThCS TETIOBi
MoJIs HAJl TEMJIOMEPEKEI0 Mo 11 TORKHHI 32 YMOBH
HOPMATBHOTO CTaHy TeTI0BOT i30SIt
TpyOonpoBoaiB. Jlani TerioBizopoM 3HIMaeTbCs
peajibHa TEIUIOBa KapTHHA Ha TMOBEPXHi I'PYHTY 1O

BCili [OBXKWHI JIHIWHOT JUISHKU TCHJ'[OMepe>K1
[licns  UbOro  BUSBJISIETLCS  PI3HULS MK
MaKCUMAJTbHUMH pO3paxoBaHUMHU Ta

MaKCUMajJbHUMU BUMIPSIHUMU TeMMepaTypamu. 3a
JIAHUMH TIPaKTUYHUX JOCHTIDKeHb y MICIIX, Oe IIi
Temreparypu BiJpi3HAOTbCS Ha 1-5%, i3oms1is
TpyOOTIPOBOAIB Mae HOpPMalbHUUM  (TIOBITPSHO-
Cyxui) craH. FIKLuo pisnmm TeMIeparyp
craHoBUTh 6-20%, TO i30Lis pr60]‘[pOB0):[lB Mae
3BofiokeHuit  ctan. [lpm  pizHuui 20 —30%
BinOynacss TMOBHA pyHWHALs TEroi30MsiiHHOrO

TpOIIapKy TPyOOTPOBOIIB i piBeHb TETUIOBUX BTpPAT
€ 3HauYHUM. Y MicLsx, e pisHuus Oinbiuia 3a 30%,
cTajiocsa aBpapiiiHe MOIIKOKEHHS TU1Aa
TPYOONPOBOAY 1 3/MIHCHIOETLCS BUTIK TEMIOHOCIS 3
TpyOorpoBoay B JIOTOK. JlonatkoBUM
iHQOpPMATHBHUM TapaMeTpoM TIpO aBapilo € picT
BUTPATH TEMJIOHOCISI HA KOHTPOJILOBAHIN AUISHLIL
[Mpu Bix’eMHUX pi3HULX TeMmeparyp B JIOTOK, /e
MpoJisrae TeroMepexa, rnornajia XouoaHa IpyHTOBa
Boga. HasBHICTH BOOM B JIOTKY TeTUIOMepexKi
MOJKHAa JIOJIATKOBO TIEPEBIPUTH 3a 3MIHOKO OMOpy
«TPYOOTIPOBIA-TPYHT», SKUH 3a ii HASBHOCTI Tanae
3 KUIBKOX COTeHb A0 oauHuns Owm, abo
€JIGKTPOMArHITHUM METOJIOM 3a Pi3KOI0 3MiHOK
CTPYMY 3aHUKaHHS.

BUCHOBKH

3a momoMorow aHamizy Qi3UYHHX TIPOIIECiB
nepeHocy Teruia Bil TpyOONpOBOMAIB  Mil3eMHOI
TeTJIOBOI Mepexki 10 30BHILIHBOTO CepeIOBHINA
depes Garato apiB  OTPUMAHO BHpasd IS
PO3paxyHKy pO3MOAiLYy Temrneparyp Ha l'[OBerHl
TPYHTY i TEIUIOBHX BTPAT B3JOBIK JiHIHHOT AiISHKH
MiZI3EMHOT TETIOBOT MEpexKi.

BusHaueHHs cTaHy Mig3eMHUX — TETUTOBHX
Mepex JIOLIJIBHO 3IMCHIOBATH UITXOM
TOPIiBHSHHS PO3PaXOBaHWX TEIUIOBUX TIOMIB 3i
3HATUMH pealibHO 3a JIOMOMOrOK  TEeIIoBi30pa.
Takuii miaxig AacTh 3Mory eeKTHBHO MPOBOJUTH
MOHITOPUHT  MiA3eMHHX TeIJIOBUX Mepex Ha
MpeaMET BUSIBJICHHS MiCLlb MOIIKOIKEHb 130JILLi1, a
TakoXX B HAWKOPOTINI TEPMiHM 3HAXOAWUTH MICIL
aBapiiiHoro noikomkeHHs Tpyoomnposoaie. Lle
J03BOJIUTH ~ €KOHOMHUTH  3HauyHi  KOWITH  TIpH
MJIaHYBaHHI 1 TIPOBEJCHHI PEMOHTIB MiA3eMHHX
TETJTIOBUX MEpPEeK.
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