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[Tocrynuna B pegaxiyio 24.02.2009 r.

[IpoBesieHa oOlleHKa BKJIaJa aHTPOIMOTEHHOTO KOMIIOHEHTa B OOIIMH TeroBoit GamaHnc ropoga (Ha mpuMepe
r. Tomcka). Ilepuox uccaemnoBanusa cocraBui 4 roga, ¢ 2004 mo 2007 r. Bce aHTpONOreHHOE TEIJIO B FOPOJIEe MO/~
pasienaaoch Ha TPH KOMIIOHEHTA: aHTPOIIOTEHHOE TEIIO OT COKKEHHOTO TorinBa (IIpeApusIThs, TPAHCIOPT, GbI-
TOBOIi Ta3), OT HOTPE6IAEMOIl HIeKTPUYECKON SHEPIUU U OT OTOILIeHHA IoMerlenuii. Hau6oapmuii BK/Ia B HarpeB
BO3/[yXa OKa3bIBaeT COXK’KeHHOe TOILINBO, HaMMEeHbBIINI BHOCUT djeKTpuueckas sHeprus. OOuiee 3HaueHUe aHTPO-
IOTeHHOTO Tellla OT BCeX BHAOB HCTOUHUKOB cocTaBisger sumoii 18 Br/M% snerom 4 Br/M’. B 3uMHme Mecsiibl
(¢ HOs6DPA O (peBpasb) aHTPOIOTEHHBINH MPUTOK TeIIa cocTaBisger oT 25 10 80% 10 OTHOLIEHWIO K MPUTOKY COJI-

HEYHO! paJualiyu.

Knwouesvie crosa: AQHTPOIIOT€HHOE TEILJIO, TOPO/I.

BBeaeunune

WccnenoBanus TepMOJANHAMUYECKOTO DPEKUMA TO-
PO/IOB TIOKa3aJIi, YTO TOPOJ SIBJISIETCS <OCTPOBOM Tell-
ga» [1]. B cepemune XX B. TPOU3BOIUIOCH MHOTO
TIOTIBITOK  OIIeHKN TeIToBoro GanaHca ropoga. Ilpm
3TOM aAHTPOTIOTEHHBIM KOMIIOHEHTOM 3TOTo OajaHca,
KaK MpaBUJIo, TIpeHeOperaan, Tak Kak MO pe3yJbTaTaM
BBITIOJIHEHHBIX OIEHOK 3TOT KOMIIOHEHT He TPEBBIIAT
3—4% TmpUXOMHON YacTH CYMMapHOTO TEIIOBOTO O6a-
JnaHca ropoja. Bo Bropoii nosioBune XX B. pocT Hace-
JIEHHSI TOPOJIOB TPUOOpes JIABUHOOOPA3HBIN XapaKTep,
r/le ero YUCJIeHHOCTb yBeanuyusnachb B 2 pasa. Ceituac
HaceJleHWe TIJTAaHEeTBI cocTaBisgeT 6,6 MJIpA 4esoBeK,
Bo3pactag B roja npumepHo Ha 80 muH. [loms ropon-
CKOTO HacejleHHsI BbIpocja A0 45%. COOTBETCTBEHHO
noTpebJieHNe 9HEPTOPECYPCOB YBETMUNIOCh B JIECATKH
pa3. K xkonmy 2009 r. B Mupe 6yneT HaCUHTBIBATHCI
1 mapa aBroMobmieii. 11 TOMBKO B aBTOMOGHJIBHBIX
JIBUTATEJIIX B MHpPe €KeroJHO C)KUTAeTCS  OKOJIO
2 Mapa T HedTSIHOTO TOILINBA. BO3HUKAET pPE30HHBIIH
Botipoc: «IIpaBoMepHO JIM UCKJIIOYATh aHTPOIOTEHHYIO
COCTaBJIAIONIYIO TIPU UCCJIeTOBAaHUN TEIJIOBOTO HasaHca
ropoaa?»

B mnactogmeit crtatbe maeTcsi OlleHKA BEJTMYUHDBI
BKJIAJa AHTPOIMOTEHHOTO KOMIIOHEHTa B OOIIWIi TeTIo-
Boil Gastanc Topoga (Ha puMepe T. ToMcKa).

Tomck pacrosioskeH Ha tore 3amnagnoit Cubupu
U SABJSETCSI AJMUHUCTPATUBHBIM IIeHTpoM ToMckoii
o6aactu. Ilmomaas ropoga — 294,6 kM2 Hacesmenune —

* Bopuc enncosuu Beman (bbd@iao.ru); Ouer Amna-
tosbeBny [lenmpiMckuii; Huna BuktopoBHa Yikerosa.

512,6 Toic. desoBek. CoBpeMeHHBIIT ToMCK — oJMH U3
KDPYIHBIX MTPOMBIIIEHHBIX eHTPoB 3amajnoit Cubupi.
[TpoMBIIIEHHOCTD 3aHUMAaeT BeAylllee MecTO B 3KOHO-
Muke ToMckoii o6sacTi, B Hell 3aHATA MOYTH YETBEPTh
paboraiomero Hacenenusa. Ha tepputopun ToMckoii
obyactu pabotaeT okosio 3500 TPOMBINIIEHHBIX TIPeI-
npusatuii. HanboJsblllee pa3BUTHE MOJTYYHUJIN: MaITIHO-
ctpoenne u Metamnoobpaborka — IO «Cubkrabenbs,
«C16271eKTPOMOTOP», 3aBOJbI — TMOMANIUITHUKOBBIN, pe-
JKYIIUX MHCTPYMEHTOB, MaHOMETPOBBI, 3JeKTpoMeXa-
HUYECKUH, 37eKTPOJIaMITOBBIi, paloTeXHUYeCKuil u Jp.,
XUMUYECKasd TIPOMBIINLIEHHOCTb, 3aBOJbI — XUMHUYeE-
CKHIl, XUMUKO-(bapMalleBTHYeCcKIii u 1p., JepeBoobpa-
6aTbIBaIONIAs TPOMBINLJIEHHOCTh — KapaH/JaIllHas, CITH-
yeyHasd W Meb6eibHas (abpUKH, MPOM3BOACTBO CTPOIi-
MaTepHaJIOB, MUIEBas MPOMBILIEHHOCTD.

Metoanka uccJe10BaHusa

Bce AHTPOIIOTEHHOE TEIJIO B TOpo/ie QF MOJYKHO
pa3aenuTb Ha cjaeayroline KOMIIOHEHTDI:

Qr = Orr + Ore + Oru + Or,

rie QFp — QHTPONIOTEHHOE TEIIO OT COKIKEHHOTO TOTI-
suBa (MPeANPUATHSI, TPAHCIIOPT, 6BITOBOM Ta3); Qrg —
AHTPOIIOTEHHOE TEILIO OT TOTPeGIAeMOll JIeKTpHYe-
ckoil sneprun; Qpy — AHTPONOTEHHOE TEIIO OT OTO-
wieHns momemenuit; Qry — aHTPOIOTEHHOE TEIIO OT
MeTaGosmsMa 4esoBeka (B JaHHOW cTaThe He paccMaT-
puBaeTcs).

Jls1 poBe/ieHusA OIEHOK HCIIOJIb30BAICH aHHbIE
o 1. TOMCKY U3 CJIe[yIoNuxX UCTOUHUKOB:
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— KOJIMYECTBO MOTPeGJIEHHOro ToliuBa  (TOHH)
KPYIHBIMH W MaJbIMH HPEANPUATUAMI M aBTOTPaHC-
noprom — «ToMcko6.cTaT>);

— KOJIMYECTBO ITPOM3BEIEHHON 3JIEKTPUUYECKO dHEp-
run (kBt-4) u temoBoil sueprun (I'kaa) Ha oToILIe-
uue 3ganmit — OAO «TTK Ne 11», Tomckuit dumnar;

— KOJIMYECTBO  TOTPEGJEHHON — 3IEeKTPHIECKOil
sreprun (kBr - 1) — OAO «ToMckast aHeproc6bIToBast
KOMITaHUsI»;

— KOJIMYECTBO AaBTOTPAHCIIOPTa — Y IIpaBJeHHe
I'MBA/ YB/ o Tomckoil obJacTi.

ITepuo mMcceJOBaHNS COCTABHJ YeThIpe ToAa —
¢ 2004 mmo 2007.

Eskeronnble MaHHbIE MHTEPIOJINPOBAINCH MO Me-
cAIlaM COOTBETCTBEHHO TOTPEGIEHUI0 3IEKTPHIECKOI
sHeprun. /lamee Bce MCXOJHbIE JaHHbIE IE€PECYUTHIBA-
JIUCh B €MHBIII MacCHB U TPHBOJUINCH K OAMHAKOBOIL
PasMepHOCTH — MOIIHOCTb aHTPOIIOTEHHOTO TEIIOBOTO
noToka Ha eamuuiy mosepxsoctn (Br/M?): ana yno6-
CTBa CPaBHEHUs ¢ OOMIUM TIOTOKOM COJTHEYHON pajua-
mun. [lepeBoji OHUX EIUHUIl B JIPYTHe MPOUCXOIUT
cireiyomumM o6pa3oM:

X [xBr-u/Mec] = X-10°/(D - 24) Br;
Y [Tkan/mec] = Y -4,19-10° /(D -24-3600) Br,

rae X — KOJWYECTBO TPOW3BEJeHHON WM TMOTpebseH-
HO#l 3IeKTpUUYecKoil sHepruu; Y — KOJUYECTBO MPOU3-
Be/IEHHOH TeIIoBOi sHepruu; I[) — KoJWYecTBO [HEN
B MecsIle.

B aTtoM mcciieoBaHNN MBI ITOJIaraeM, YTO BCS IO-
TpebJIeHHAs 3JIEKTPOIHEPTUS TPAHC(HOPMUPYETCS B TETLIO.

PesyibraThl 1 00Cy:KAeHHE

Jlmg oIleHKM BKJaJa OTAEIbHBIX KOMIIOHEHTOB
B OOUINII aHTPOTIOTEHHBIN TIOTOK TelJia BHauYaje ObLIH
paccuuTaHbl TMOTOKH TeIla MO Bcell BBIOOPKE OT Kask-
JIOTO MCTOYHMKA W o6uiuii 6ajamc. DTH AaHHBIE IIPe.I-
cTaBJIeHbI Ha puc. 1.
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Puc. 1. Cpe,IHee 3HaYeHHe aHTPOIIOI€HHOI'o TeIlJla OT BcCeX
BH/I0B NCTOYHUKOB

BugHo, uto HaumGoJbIINI BKIaA B OOIIMi GajaHC
AQHTPOIIOTEHHOIO TeIlJIa BHOCUT COXKKEHHOe TOILIUBO.

BroppiM o 3HauMMOCTH (DAKTOPOM SIBJISIETCS TOCTYII-
JIeHWe 3HepruM OT OTOIJIeHus moMelleHuii. HanmMenn-
il BKJIQJ B HAarpeB BO3/yXa BHOCHT 3JIeKTPUYECKas
aHeprusi. IIpom3BOJACTBO TEILIOBOI M 3JIEKTPHUYECKOI
SHEPTUHU, a CJeJoBaTeJbHO, W MOTpebJeHne Mpearnpu-
STHSAMH TOILIMBA /IS 3THX HYKJ 3aBHCAT OT TeMIlepa-
TYpPBl BO3/yXa U MPOJOJLKUTETHHOCTH CBETOBOTO [THS.
TakuMm o6pa3oM, Bce TpPU BEJUUYWHBI CBI3aHBI JPYT
C JIPyTOM M, COOTBETCTBEHHO, MMEIOT MOJOGHBIN TO/I0-
Boii xox. IloatoMy MakcuMyM BBIGpOCA TeIlIa MPHUXO-
IUTCS Ha XOJOJHOE BpeMs rojla, a MHUHUMYM Ha JeT-
HIE MeCSIIIbl.

[TockombKy KJAMMATHYeCKUe TMapaMeTpbl MOTYT
3HAYUTETbHO U3MEHATHCS TOJl OT TOJla, TO MPE/ICTABJISIET
WHTEepPeC PacCMOTPETh AUHAMUKY COCTABJIIIONINX AHTPO-
MOTEHHOTO IMOTOKA TeIlJla B MEKTroZoBOM paspese. Ta-
KHe JaHHble MPHUBeJeHbl Ha PHUC. 2 OTIeJTBHO MO BCEM
KOMTIOHEHTaM [IJI1 Pa3HbIX JIET, BOMIEAINX B 06pabOTKY.

Buano, 4TO TOMOBOI XOJ MOCTYILJIEHUS AHTPOIIO-
TEeHHOTO TeIlTa OT BCeX BH/OB MCTOYHHKOB TOA00EH
u 06paTHO MPOIIOPIMOHAJIEH TeMIlepaType Bo3ayxa. Ha
puc. 2,6,2 0oco6eHHO UYeTKO BUAHA OOpaTHAsA 3aBUCHU-
MOCTDb BBIPAGOTKU TEIJIOBOII 9HEPTUU OT CpefHeil 3MM-
Heil TeMmepaTypbl Bo3ayxa. Tak, Hampumep, B 2006 T.
B ToMcke Habi0Jaach JOCTATOYHO XOJIOJHAsI 3HMa,
KOTZla CpeJHss TeMIeparypa sHBaps cocTaBisiia —30 °C.
[ToaToMy BBIOPOC aHTPOIOTEHHOTO TeTIa OT ITOTO BUIA
ucrounuka B guBape 2006 T. MpeBbIIaeT aHAJOTHYHBII
B 2007 r. moutn B 2 paza. Takxke BugHo (puc. 2,6),
YTO B TEIJIOE BPeMs To/la 0COOBIX MEKTOMOBBIX Pa3Jiu-
qnii He HabmoaeTca. B To ke BpeMs asHeprud, 3arpa-
ypBaeMasl Ha OTOILJIEHWE TOMEIeHNil, 3a UCKJII0YeHneM
3UMHIX MecsneB (1eka6pb—QeBpalb), MajJo H3MeHs-
eTcsl ToJ OT TO/ia.

PaccMoTpuM TeHIEHIIMM W3MEHEHUS COCTaBJISIO-
X aHTPOTIOTEHHOTO TIOTOKA Telyia B Topoje. ITo
MOJKeT IMeTh TIPOTHOCTHYECKOe 3HAYeHTIE.

Oxasamoch, 4T0 o6Ilee KOJIUIeCTBO aBTOMOOGMIIEI,
no gaHHbiM IyaBHoro ympassenusi ITMIB/I/l Tomckoii
o6mactu, ¢ 2002 mo 2008 r. B ToMcke yBeInm4mioch Ha
25 toic. epunul (puc. 3).

Poct mpom3somies B OCHOBHOM 3a CUYET JIUIHOTO
JIETKOBOTO TpaHCIOpTa. JTO JlaeT OCHOBaHWME TOBOPUTH
0 TOM, 4TO HaGJIOJAeTCsl YBeJMueHNe BBHIOPOCOB JaH-
HO#l cocTaBJIsIIONIell aHTPOIIOTEHHOTO TelJa 3a CYeT
CKUTQHMS TOILTHBA aBTOMOOWUJIBHBIM TPAHCIIOPTOM.

B moaTBepskaeHne 3TOTO BBIBOJA TIPUBENEM pIC. 4,
T7le TIOKa3aHa [UHAMUKA MOTpe6JeHUs TOILINBA CPE-
HUMHU U KPYITHBIMHU TPEeANPUATUIMEI TOPOJA, a TaKKe
aBToTpaHcrnopToM. Buano, uto ¢ 2004 mo 2007 r. ume-
€TCsI TIOJIOKUTEIbHBIH TPeH/] M PACXOJ TOILINBA YBeJIH-
yiicsa Ha 10%. IIpu aTOM yBeJMYeHUS MPOM3BOJCTBA
TemsIoBoil sHeprun B ToMcke He Habmogaercsa. C ox-
HOH CTOPOHBI, 3TO MPOU3BOJICTBO O6PATHO TPOIIOPIINO-
HAJIBHO CpejiHeill TeMIlepaType 3UMHeEro Imepuoja B TO-
pone. C npyroil cCTOpOHBI, BO3MOKHO, CKa3aluCh Me-
POTIPUATHS TI0 3KOHOMHU 3HEPTOPECyPCOB, TIPOBEEH-
Hble 06JIACTHON aJIMUHUCTpAIIHEN.

Ecmn o6patutbest K UHAMUKE MOTPEOJEHNS dJIeK-
TPUYECKOINl 3HEPTUU B TOPOJie, TO TaKKe MOKHO Ha-
6mogaTh moxbeM (puc. 5).
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Puc. 2. AHTPOIIOTeHHOE TeIIo OT MOTPeGIeH Ol seKTprudeckoli sHeprun (a), coxskeHHoro Tormsa (6), oromnenus noMernennii (),
cpe/lHeMecsTuHasl TeMIlepaTypa Bosayxa B ropoga (2)
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Puc. 3. /lunaMka cocTosiHAA aBTOMOGUIbHOrO Iapka I. ToMcka
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Puc. 4. /lunamMuka moTpe6JeHnsT TOILUIUBA TMPeINPUITUSIMU
U aBTOTPAHCIIOPTOM B T. ToMcke
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Puc. 5. /IluraMuka TOTpe6TeHHS 3JeKTPHYECKOll 3Heprum

E (cBersibie CTOJGUKM) ¥ MPOM3BOJCTBA TEIJIOBOI 3HEPTHH
Q (temubie) B T. ToMcke

3a uccaeayeMbiii meproa poct cocraBua 14,2%.
YBennueHue 3TUX IOKa3aTesell IPOU3OILIO 3a CYET
BBOJIa HOBBIX TIPOM3BOICTB, YTO TaKKe BeJeT K AOIOJI-
HUTEJBHBIM BBIOpPOCAM TeIlTa B TOPO/IE.

O6o6mias  BbiensaoxkeHHbie  daktbl  (puc. 6),
MOJKHO cJielaThb BBIBOJI, YTO 3a HCCJEAyeMBIil Mepuos
B T. ToMcke muHamMuKa OOIIEro KOJUYECTBA TeILa,
BBIOPOIIEHHOTO B atMocdepy TOpoja, TOJOKHUTEThHA.
VBesmuenue 3a 4 roga cocTtaBiseT 8,5%. Kak maMe-
HUTCSI TTOJJOOHAS TEH/IEHINS B YCJOBUSIX HACTYIIHUBIIETO
IKOHOMUYECKOTO KPHU3HCA, TTOKA HEMOHSITHO.

YT0o6bI OIEHUTh 3HAYMMOCTb AHTPOIIOTEHHOTO IO-
TOKa Telsa [IJIsI TepMUYECKOTO peskiMa ropoja, CpaB-
HUM €ro BeJWYNHY C IPHTOKOM COJHEYHOH paauanun
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K HoJCTUJIaollell moBepXHOCTU. /{1 3TOr0 BOCIIOJIb3Y-
eMcd JaHHBIMH, TpuBeJeHHbIMA B [2]. U3 puc. 7, rme
IIpeJICTaBJeHbl TO/I0BBIe XOIBI TPHTOKA COJHEYHOI
pajinaly U aHTPOIOTeHHOTO Tellsla, a TUCTOIPaMMOit
IIOKa3aHa aHTPOIIOTeHHas Jo6aBKa Tela B HPOILEHTaX
110 OTHOIIEHWI0O K CYMMapHOiIl COJIHEUHOIl pajauaiui.
Bu/Ho, uTo B 3uMHHe Mecsibl (¢ HOSI6ps 1o (eBpalb),
AHTPOTIOTEHHBII TIPUTOK TeIlJIa COCTABJSET OKOJNO 25—
80% or motoka Bceil coJHEYHOW pajuanuu. ITO HAXO-
IUT OTpaKeHHe W B TePMOJMHAMHYECKOM peKIMe TOo-
poia, Korja TeMIlepaTypa Bo3lyXa B 3TOT Hepuo/| 3Ha-
YUTEJbHO BBIITE, YeM 3a ero mpejeaamu [3].

1,2-10°1 Q, T/lx/Tox
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Puc. 6. /lunamMuka o6111ero KoJIIM4ecTBa TellJla, BHIGPOIIEHHOTO
B aTMocdepy ropoja
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Puc. 7. Ilpuxos cyMMapHOil COJTHEUHOH paaualii M aHTPO-

MOTEHHBIN TOTOK TeIlJIa B TOPOJie Ha eJUMHMIly Iutomaaun: | —

cyMMapHasl COJIHeuHasl pajuanust; 2 — aHTPOIIOTeHHOe TeILIo;
— JI0JIs1 aHTPOIIOIeHHOr0 Tellla

B 3axsouenue mpoBejieM COMOCTABJIEHHE IMOJTydYeH-
HBIX OIIEHOK C JAHHBIMHU APYTUX aBTOpoB [4] (Tabimma).

Cpennnuii exxero/Hplii MIPUTOK aHTPOIOTEHHOTO TEIIa
B ropo/ax (CpaBHeHUe JIMTePaTyPHbIX AaHHbIX) [4]

[InotHOCTH | cnionb30oBaHme
HaceJeHUsd | SHepPruy Ha Or,
Topox Hepmon | “ye. wa aym}lf) Hacene- |Br/M?
kM2 10%) |mma (T/Dx,/Tox)
ManxeTTeH
(40°42' c.m1.) 1965 28,8 169 159
MockBa
(55°45' c.m1.) 1970 7,3 530 127
T'oHKOHT
(22°18' c.mr.) 1971 37,2 28 33
Jloc-
AHKeec
(33°56" c.mr.) |1965—1970 2,0 331 21
dspbenkc
(64°50" c.m1.) |1967—1975 0,55 314 6
Tomck
(56°30’ ¢.m1.)|2004—2007 1,7 200 11

BugHo, yTo cpeaHuil eKeroAHBI MPUTOK aHTPO-
MOTeHHOTO Tema B TOMCKe HEMJIOX0O COIJIacyeTcs
¢ TOAOGHBIMU WCCIeIOBAHUSAMH B JAPYTUX TOPOJax
" caMblil GOJIBINOI TPUTOK AHTPOIIOTEHHOTO Telljla Ha-
6o/laeTcsl B TYCTOHACETEHHBIX Pa3BUTBIX TOPOAAX
¢ XOJIOMHBIM KJuMaToM. [Ipu aToM HeMaloBaKHOe 3Ha-
YeHre nuMeeT IVIOTHOCTb HaceJIeHUs.

3ak/oueHue

OcCHOBHOH BKJIaJ B aHTPOIOreHHbIH KOMIIOHEHT
TeIIa BHOCUT COOKeHHOe TOInBo (IIpeAnpusTus,
TpaHCIOPT, GBITOBOIT Ta3).

B 3uMHEe MecsIbl JOJISI aHTPOIOTEHHOTO TeTlIa
[0 OTHOIIEHWIO K OOIIEMY TIPUTOKY COJIHEYHOU pajua-
IIU COCTaBJIsieT IpuMepHo 25—80%.

[Ipu pacuere TemnoBoro 6anaHca ropoja IpeHe6-
peraTh aHTPOTOTEHHOII cocTaBigoniell GanaHca HeIo-
MyCTUMO.
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urban thermal balance.

The estimation of size of the contribution of anthropogenous components (Qr) in the city general thermal
balance (at the example of Tomsk) is carried out. The period of research was four years since 2004 to 2007. All
anthropogenous heat in the city was subdivided into three components: anthropogenous heat from the burnt
fuel (enterprises, transport, household gas), from consumed electric energy, from heating premises. The greatest
contribution to heating air renders the burnt fuel, the least one brings electricity. The general value of anthro-
pogenous heat from all kinds of sources makes in the winter 18 Vt/m? in summer 4 Vt/m? In winter months
(since November to February), the anthropogenous inflow of heat makes from 25 to 80% relative to the inflow

of solar radiation.
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