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PEKOHCTPYKIMSA CUCTEMBI 'A3OCHABXKXEHUSA
HU3KOI'O JABJIEHUSA

JIOKT. TexH. HayK, npo¢. OCHUIIOB C. H.

PYIT «Uncmumym ocunuwya — HUIITUC umenu Amaesa C. C.»

MHuorue xuiible pailoHbl . MUHCKa U Ipyrux ropoaos benapycu HyxaaroT-
Csl B PEKOHCTPYKIIUH, & XKUIbIEC 3JaHUS — B KaUTAJIbHOM PEMOHTE. DTO OTHO-
CUTCS U K PaCTIPECIIUTEIHLHBIM Ta30IIPOBOIHBIM CETSIM, 0COOCHHO HU3KOTO JIaB-
JICHVsI, MHOTHE M3 KOTOPBIX UCIIPaBHO paboTaroT 0koio 50 ner.
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[Ipu peKOHCTPYKIMH CUCTEM Ta30CHA0KEHHUS HU3KOTO JTaBIICHHS TTOSBIISAETCS
BO3MOXKHOCTh YCOBEPIIICHCTBOBAHU, HAUWHAS C BHIOOPA MPOEKTHBIX PEIIEHHHA
B 3aBHCHMOCTH OT TPUHSATOW METOJMKH pacueTa HEOOXOIMMOHN MPOITYCKHOM
CIIOCOOHOCTH CETH M 3aKaHYMBAasl TEXHOJIOTHEH ee KaluTaIbHOTO PEMOHTa U 3a-
MEHBI C YYeTOM HOBBIX TpeOOBaHMI HOPMAaTHUBHBIX NOKYMEHTOB. Tak, 0 cuX
MOp TPU pacueTe, MPOSKTHPOBAHUH W COOPYKEHHUHU IOMOBBIX CHCTEM Tra30CHA0-
JKCHUA HHU3KOI'O HOAaBJICHHUA MOJIB3YIOTCA PEKOMCEHIAALUAMU H3BECTHOM paGOTI)I
H. N. Ilemexonosa [1], B o0mieM coBmagaromumMu ¢ Metogukod A. A. MoHu-
Ha [2]. YKa3bIBaeTCcA, 4TO B JKHIIBIX JIOMax MPUXOAMUTCS JieJaTh OT/AEJIbHbIE BBO-
IbI B KXY CEKIIMI0O U YCTAHABJIMBATH CTOSKU IS pacHpe/elieHus rasza 1o
staxam [1, c. 88]. [Ipu 3TOM pacueTHbII 0TOOpP Tr'a3a U3 ABOPOBOTO paclpeaciin-
TEJBHOTO Ta30MPOBOJA ONpEAEISIeTCs sl KaXKJ0r0 BBOJA OTICIBHO C yUETOM
MTOAKTIOYCHHBIX Ta30BBIX MPHOOPOB M COOTBETCTBYIOMIETO WM Kod(dduImeHTa
OJTHOBPEMEHHOCTH, KOTOPBIH 3aBUCHT OT BUJa M KOJIMYECTBA Ta30BBIX MPHOO-
poB. Takoi#i pacueTHBIN pacxo]| ra3a Ha ra30CHAOKEHUE 3/IaHKS B LIEJIOM OKa3bl-
BaeTCs 3aBBINICHHBIM, TaK KaK IMIPOBOJIUTCS TI0 OTICIBHBIM BBOJAM (TIOIBE3IaM),
a 3aTeM apuPMETHIECKH CYMMHUPYETCS U HE YUYUTHIBAET YMEHBIIICHUE BEITMIIHBI
K03 UIIMEHTa OJTHOBPEMEHHOCTH C YBEIIMYCHUEM KOJIMUYECTBA Ta30BbIX MPHOO-
POB, HE TO3BOJISIET WCIONB30BaTh CYIIECTBYIOIIYIO BHYTPHUIOMOBYIO CHCTEMY
ra30CHa0KEHUs MPU PEKOHCTPYKIMH 37]aHHUS C YBEIMYEHHEM KOJIIMYeCcTBa M HO-
MEHKJIATYpbl MPHCOSIMHEHHBIX Ta30BBIX MPHOOPOB 0€3 IepeMOHTa)xa CTapou
CHUCTCEMBI.

W3BecTHBI peKOMEHAIUK 10 TTO/IBOJIKE ra3a K 3JaHUIO Yepe3 BHYTPHUKBap-
TaJbHBIN TOJ3EMHBIA KOJUIEKTOP C TOCIEAYIONIAM OTIENbHBIM BBOJIOM B KaXK-
IIBIA TIOJTBE31, IIPH KOTOPOM pAacUeTHBIA pacxoj MoTpeOieHus ra3a, Kak BHIHO
u3 mpuBeneHHoro npumepa [2, c. 402—406], ompenensercd Kak CyMMapHBIH
C YUE€TOM KOJIMYECTBA ITPUCOCAUHECHHBIX Ir'a30BbIX HpI/I60pOB JUIA KaXXKa01r0 OTBO-
Jla OT IO/I3eMHOTO KoyuiekTopa. K HemocTaTkam 3TOTro crocoda ciexyer OTHe-
CTH TIOJ3EMHYIO TMPOKIAAKY CIEIHUaIbHOTO BHYTPHKBAPTAIBHOTO KOJUIEKTOPA
JUISL KQXJIOTO 3JIaHUSl U OTCYTCTBUE yueTa HEPaBHOMEPHOCTH MOTPEOJICHHUs rasa
JUTS O0IIETO KONMWYeCTBa MOTPEOUTENEeH, MPHUCOEAMHEHHBIX K KOJUIEKTOPY, KOTO-
pBIi sIBISIETCS OOIIMM OTBOJIOM OT PACIIPEIETUTEIbHON CETH HU3KOTO JIaBJICHHS.

[IpenmyriecTBo crioco0a — UCIONB30BAHUE IS yUYeTa PeKUMa OTPeOICHUS
rasa CIeIUaIbHOT0 KO3 UIIMEHTa HEPABHOMEPHOCTH, KOTOPBIN 3aBUCUT HE OT
quciia MpruOOPOB, @ OT KOJIMYECTBA MPOKUBAIOIIMX B KBAPTHPE YCIIOBCK M HOPM
notpebneHus raza. Kak ykaseiBaer aBTop [2, ¢. 66], TIaBHBIA HEAOCTATOK METO-
Jla pacyera 1o KO3 pHUIMEHTaM OJIHOBPEMEHHOCTH COCTOMUT B TOM, YTO B HEM
HE YYHUTBIBACTCS YHMCIIO YCIIOBEK, MOJIb3YIOMIUXCS OJHUM Ta30BbIM MTPHOOPOM.
[Ipr coBpeMeHHBIX YCIOBUSAX OBITOBOTO OOCIY>KWBAHHUS HACEIIEHUS MOIIHOCTDH
YCTaHOBJICHHBIX Ta30BbIX IPUOOPOB, KaK MPABUIIO, PEBOCXOUT HEOOXOIUMYIO,
BBITEKAIOIIIYIO U3 MOTPEOHOCTH JIFOJICH, POXKUBAIONIUX B KBapTHpE. B mepcrnek-
THBE B CBSI3U C JATBHEHIIMM POCTOM CITYy>KOBI OBbITa M30BITOYHOCTH MOIITHOCTH
ra3oBBIX MPUOOPOB KBapTHUPHI OyneT pactu. HecooTBeTcTBHE MOIIHOCTH YCTa-
HOBJICHHBIX MPHOOPOB €€ MOTPEOHOCTH MPHUBOJIUT K CYNIECTBEHHBIM OIIMOKaM
B OIPEICICHUN PACUETHBIX PACXOJOB IO KOA(QQHUIMEHTAM OJHOBPEMEHHOCTH.
B OompmmHCTBE ciiydaeB 3TO BeACT K Iepepacxomy Meramuia. B mobamieHue
K [2] MOXHO OTMETHUTB, YTO MPUMEHSIBINIASICS PaHEe M COXPaHUBIIASICS JIO CHX TOP
MU pacyere KWIbIX JOMOB METOJMKA ONPEICICHHsS PAaCUSTHOTO pacxoja rasa
C HCIOJIB30BAaHUEM KOI(PQPUIMEHTOB OJHOBPEMEHHOCTH [3] oCTaBisieT OOJIBIIONH
3arac mpoITyCKHOM CITOCOOHOCTH HE TOJBKO BHYTPHUIOMOBOH CETH T'a30CHA0KEeHN S,
HO ¥ paclpeeuTeIbHON CeTH HU3KOTO JaBJICHUSI.
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W3BecTeH MeToA peryJupoBaHMs pacxoja U JaBICHUS raza MpU MOCTaBKax
moTpeOuTesiM [4], KOTOPBIM TpeaHa3HadeH sl CHaOKEHUS WX ra3oM W3 ra-
30TPAaHCIIOPTHOMN ceTu. TeXHUYECKHii pe3ynbTaT MO3BOJIIET 00CCIICYUTh HaICK-
HYIO TIOCTaBKY ra3a BCEM MOTPEOUTENSIM COTIACHO 3aKIFOUYEHHBIM C HUMU KOH-
TpaKTaM, HE3aBUCUMO OT YIAJICHHOCTU HOTpe6I/ITeH$I, A 00€eCIIeYUTh HOpMAaJIb-
HyI0 PabOTy Ta30TPaHCHOPTHBIX NPEANPHUATHA. DTOT METOJ pPEryIUpOBaHUS
pacxona M IaBJIeHHUS BKIIIOYAET CTAOMIM3AIMIO pacXoja W JaBleHUS rasa, ocy-
IIECTBIAEMYIO C IIOMOIIBI0 COOTBETCTBYIOIINUX PErYIATOPOB, BBIXOIBI KOTOPBIX
Yyepe3 CENEKTOP COSAUHSIOT C MCIOIHUTENbHBIM KianaHoM. OJHAKO TiIaBHBIM
HEAOCTATKOM JaHHOI'O METOAa SBIISICTCA HCO6XOIII/IMOCTB TUAPABINYCCKOTO
o0ecrieueHus] COOTBETCTBYIOIICTO pACIpPE/C/ICHUs] B Ta30BOW CETH JaBJICHUS
raza, Hy>KHOTO JUIsl 00ecIiedeHrsT pacXxoja ra3a, 9To MOXKET UMETh MECTO TOJb-
KO IPH IPABWIBHOM THIPABIMYECKOM pacyeTe ra3oTpaHCcHoOpTHOW ceTd. Ecnu
ra3onpoBOHAS CETh HE 00ECIIEYNBACT TUAPABIUICCKUN PEXKUM, TO C TOMOIIBIO
PEryIUPOBOYHBIX KIIAMIAHOB MOYXKHO PEryJUpOBaTh CHIDKCHHE TIOJIa4M Ta3a I10-
TpeOUTEISIM B YMEHBILIECHHOM 00beMe.

HauGonee O01u3kuMM TEXHUYECKUM DPEUICHHEM K pa3pab0TaHHOMY SIBISICTCS
BOCCTAHOBJICHHE WJIM PEKOHCTPYKIUS 3aHUN B TOW UX YaCTH, KOTOpas KacaeTcs
MOHTa)Ka CTOSKOB VIS BBITIOJTHEHUS BHYTPEHHEH CETH TeIIOra30CHA0XKeHHS [5].
DTO MpeUIOKEHUE HEe UCKITIOYaeT HeJ0CTaTKU, yKa3aHHble B MeToaax [1] u [2].
Kpowme Toro, mis ux peanusanui He0OXOIMMO MPUCYTCTBUE MTPH MOHTAXE ITa-
JKel 31aHus paOOTHHUKOB CIICIHATU3UPOBAHHOM T'a30MOHTAXKHOW OpTaHMU3aIuy,
HMMEIONICH JIMIISH3UIO Ha MPOU3BOJICTBO Ta30MOHTAXHBIX PaOO0T, UTO YCIOKHSIET
KOMIIIEKC CTPOUTETHHBIX PabOT B IIEIIOM.

3amagyaMu BOCCTAHOBJICHHS WM PEKOHCTPYKIUHM CHCTEMBI Ta30CHA0KEHUS
BHYTPHU 3JIJaHUNA U COOPYXKEHUN SBISIOTCSA: COXpaHEHUE 3HAYCHUM THApaBINYe-
CKOTO CONPOTHBIIEHUS M OTOOpa ra3a B pacyeTHOM (MaKCHMalIbHOM) PEXHME
MpY YMEHBIICHUN BETUYMHBI KOA(QGHUIIMEHTA 0JHOBPEMEHHOCTH M YBEIUYCHUH
KOJINYECTBA BO3MOKHBIX MOTpeOUTENCH ra3a W, Kak CJleJCTBHE, oOecreucHue
HEM3MEHHOCTH peXHMa pabOThl BHEIIHEW pacCIpeNeNnTeNbHON CHCTEMBI ra3o-
cHaOXeHHsI HU3KOTO JAaBJIGHUS MPU BO3MOKHOM POCTE KOJIMYECTBA KBAPTHUP U
dTakel B pe3ysibTare BOCCTAHOBIIEHHUS W PEKOHCTPYKIMH 3[aHWs;, pa3ielicHHe
BO BPEMCHH M NPOCTPAHCTBE HOPMAJIbHOTO (DYHKIIMOHUPOBAHUS CYIECTBYIO-
el cucTeMbl ra30CcHa0KEeHHUsI cTaporo JoMa, B KOTOPOM HPOJIOJDKAIOT HaXo-
JUTHCS KIITBIBI (BOCCTAHOBICHUE M PEKOHCTPYKITUS 0€3 OTCEICHUS JKIIIBIIOB),
U COOPY)KCHHE BHYTPEHHEH CHUCTEMBI Ta30CHAOKEHUS TOCTpanBacMon (BOCCTa-
HaBJIMBAEcMOI) YacTH.

Jis pemieHUs] YKa3aHHBIX 3a]ad IMpeJiaraeTcs MpoeKTHPOBaHHUE BHYTPHUJIO-
MOBOW CHCTEMBI Ta30CHA0XCHHS TPOU3BOJUTH C YYETOM HOBBIX TPeOOBaHUM
TKIT u CTB ra3ocHaOxkeHHsS, HOBOW HOMEHKJIATYPhI Ta30MPOBOAHBIX TpPYO
W Ta30BOTO 00OpYIOBaHMS, a 3aBOJICKOE MPOU3BOJICTBO 3arOTOBOK Pa3IMYHBIX
BJICMEHTOB CHCTEM Ta30CHAOKEHHSI, IOJATOTOBKY HEOOXOIWMBIX OTBEPCTHI
B MEXITKHBIX TEPEKPHITUSAX W IEPETOPOJIKaX MPOU3BOIUTH B COOTBETCTBHH
C pabouuM MPOEKTOM Ha 3Tare OOIMIECTPOUTENBHBIX PaboT MO PEKOHCTPYKIIUU
JIoMa U HaJCTPOIKE BCEX NOMOIHUTENbHBIX d3Taxeu 3nanud. [Ipu 3ToM MOHTax
CUCTEMBI BHYTPUAOMOBOI'O FaSOCHa6)KeHI/I$[ " IMMOAKJIIIOYCHHUE €€ K BHEITHEH pac-
MPEICTUTENBHON CUCTEME MTPOU3BOJIAT MOCTE 3Tara OOIECTPOUTEIBHBIX padboT
M0 PEKOHCTPYKIMU JOMa U HaJCTPOUKE BCEX JOTOJHUTENIbHBIX 3TAXKEH 31aHUS.
[Tpryem mist MOAKITIOYEHUS 3IaHKS K BHEIIHEH pacrpeelUTeIbHON CeTH Tra3o-
CHaO)XeHHs OPTraHW3yeTCs €AWHBIA IUIA BCEX IMOBE3I0B OTBOJ C MPOTSKEHHBIM
KOJUIEKTOPOM, PACIOJIOKEHHBIM CHAPYKU 3[aHUA, K KOTOpOMY (KOJUIEKTOPY) MOJ-
COC/IMHSIOTCS BBOJIBI T'a30MPOBO/IOB B OTACIBHBIC MOAbE3bI. VIHaue roBops, HeoO-
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XOAWMBIE OTAEIbHBIE OTBOJBI B KaKABIH MOMBE3 OT BHEIIHEH pacipeienTellb-
HOM CETH Ta30CHA0KEHNS 3aMEHSIOT OJJTHIM OTBOZOM C OOIIIM KOJUIEKTOPOM.

B pesynpraTe oOneauHEHHNS BCEX MOTpedUTENel ra3a B OQHY JTOMOBYIO CH-
CTeMy Ta30CHA0KEHUS C OJHWUM OTBOJOM OT BHEIIHEH (ABOPOBOM, YIHMYHOMN)
pacTipeenuTeNsHOW CHUCTEMBl Ta30CHAOKEHUS KOJIWYECTBO MPHUCOEIMHEHHBIX
ra30BBIX MPUOOPOB U MOTpEOUTENEeH CYIIECTBEHHO BO3PACTaeT, YTO MPUBOJHUT
K YMEHBIICHUIO BEIMYWHBI KO3 (UIIMEHTa OJHOBPEMEHHOCTH U YBEITUYCHUIO
KOJIMYECTBA BO3MOJKHBIX IMOTPEOUTENICH raza MpH COXPaHCHWU IMPEKHETO pac-
YETHOTO YPOBHS TMOTpPEOJIEHUS ra3a PEeKOHCTPYHUPYEMBIM JOMOM IIPH POCTE
KOJMYEeCTBa KBapTHp M dTaxked. CoxpaHeHHE IOCTOSHCTBA OTOOpa Taza u3
BHEIIHEW paclpeeIUuTeNIbHOW CUCTEMbl Ta30CHA0KEHHUS, B CBOIO OYepe/ib, MO-
3BOJISIET OOOUTHUCH O€3 €€ PEeKOHCTPYKIIUH, YTO CYIIECTBEHHO TOHMXaeT nHppa-
CTPYKTYpHBIE pacxolpl NPHU PEKOHCTPYKLUMHM KWIbIX 31aHuil. Kpome Toro,
YKa3aHHBIA TOPSIIOK MOHTa)Ka BHYTPUIOMOBOW CHCTEMBI ra30CHA0XEHUS TI03-
BOJIUT PE3KO TOBBICHTH KAY€CTBO COOPKH CHCTEMBI CIIEIUATH3UPOBAHHON Opra-
HU3aLKEN ra30BOil OTpaciu.

i coxpaHeHHUs MOCTOSHCTBA THAPABIMYECKOTO PEXUMA PACIIPEICITHUTEIhb-
HOH cucTeMbl ra3ocHa0keHus paiiona nuranus ['PII, uto HeoOxomuMo obecme-
YUTH NPHU PEKOHCTPYKIUHU KUJIOT0 3JaHUA C YBCIMYCHHBIM KOJIUYCCTBOM I10-
TpebuTenei A coxpaHeHus 0e3 PEKOHCTPYKIIMK CTapol Hapy»KHOH pacrpese-
JUTEIHHONU CHUCTEMBI, PACUETHBIN pacxo/ raza Ajis PEKOHCTPYUPOBAHHOTO JA0MA,
KaKk ¥ o0Ilee THIPaBIUYECKOE COMPOTUBICHUE €r0 BHYTPHIOMOBON CHCTEMBI
ra3oCcHa0XKeHUS, TOJKHBI OCTaBaTLCS MpekHUMH. [103TOMY BBEeHHE B CUCTEMY
ra30CHa0XXEHUs JIOMa OJTHOTO OOIIEro KOJICKTOpa C OAHUM MPUCOCTUHCHHUEM
K pacupefenuTeNIbHOW CHCTEME He TOJDKHO OKa3bIBaTh CYIIECTBEHHOTO BIMSTHUS
Ha BEJIMYNHY HEOOXOIMMOTO JABJICHUS B TOYKE BPE3KH OTBOJA B OOIIEIOMOBOI
KOJUIEKTOP OT JIBOPOBOTO (YIMYHOTO) ydacTKa paclpeAeIUTeIbHON CHCTEMBI
ra3oCHa0KCHHUS.

OO0men3BectHas (GopMyna THAPABIMYECKOIO pacuera paclpeacIUuTeIbHON
CUCTEMBI Ta30CHA0KEeHUSI HU3KOTO JIaBJIeHHs UMeeT BUI [2]

Pu—DPx= 0181>‘490(Q2/d 5)Ip, (1)

r1e Py — JaBJCHHE ra3a B HavYale PacueTHOro ydactka, [la; p, — jaBieHune rasa
B KOHIIE pacyeTHOro ydacrtka, ITa; A — ko3 UIUEHT TpeHus:; po — IOTHOCTD
rasa IpH HOPMAJTBHBIX YCIOBHSAX, KI/M°; Q — PacXoJi raza B pacueTHOM ydaCTKe
rasonposoaa, M>/a; d — yclOBHBI JMaMeTp rasomposoja, MM; |, — pacuerHas
JJIMHA PACYCTHOrO YYacTKa Ta30IpOBOa, M.

Kax BHIHO W3 TIpUBEICHHON (GOPMYJIBI, JJIsi COXPAHEHHSI TOCTOSHCTBA BEJIH-
YUHBI P, TPH P, = CONSt C YUIETOM HE3HAYMTEIHHOTO U3MEHEHHS A HEOOXOIMMO
obecrieants mocTosHCTBO cumiuiekca Q°l/d° = const, uTo BO3MOKHO MpH MPSIMO
nponopuoHatsHoM mmenernn QI u d°.

ITpy KCHoNB30BaHUK OOIIEIOMOBOTO Ta30BOr0 KOJJIEKTOpA PAacXoj rasa ue-
pe3 Hero yBelMYnBaeTCs. B Hadase KOJUIEKTOpa 3TO YBENHYEHHE PAcXoja rasa
TPUMEPHO MPOMOPIHOHAIBHO KOJUYECTBY IOIBE3I0B C OTBOAAMH I'a30MPOBO-
noB. Jlanee o X0y IBMKEHHMS Ta3a 10 KOJUIEKTOPY PacXoj ra3a COOTBETCTBEH-
HO YMEHbIIaeTCsl. B mpuHIMITe, METOIMKA THIPABIMIECKOTO PacueTa KOJIIEKTO-
pa aHaJOrMYHA pacyeTy ¢ MyTEeBBIM pacxooM raza. OIHOBPEMEHHO C POCTOM
pacxojia ra3a yBeJIWYHBACTCS JJIMHA €rO MyTH JBIKEeHHs. [103TOMY UIst coXpa-
HEHHs TIOCTOSIHCTBA P, HEOOXOAUMO COOTBETCTBEHHO YBEIHUYHTH AUAMETP KOJI-
JIGKTOpA 110 CPAaBHEHHIO C THAMETPaMHU OTICIbHBIX OTBOIOB OT HAPYKHOTO pac-
[PEACITUTEIFHOTO ra30IPOBO/IA B KaXK/IBII ITOBE3.
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Kak moka3pIBalOT MHOTOYHCIICHHBIC PACUeThI, JJIsi KOMIICHCAI[UK YBEIHYe-
HUS pacxoja raza B IOMOBOM KOJUIEKTOPE W €ro IJIMHBI JUII COXpPAHEHHUS MpH-
MEPHO TIOCTOSIHHOUM BEITUYHHEI py; JOCTATOYHO JIBYX-, TPEXKPATHOTO YBEIIMYCHHSI
IaMeTpa KOJUIEKTOpa MO CPAaBHEHUIO C OTIENBHBIMH OTBOJAMH B ITOJBE3IIBL.
[Ipu >TOM auaMeTpnl OTBOAA M OOIIEIOMOBOTO KOJUICKTOpPA HE JOJIKHBI OBITh
0oJbllle MaMeTpa BHEIIHETO PACHpPE/S/IUTEIBHOTO ra30lpoBO/ia, K KOTOPOMY
MIPHCOEINHAETCS KOJUIEKTOp. B ciydae BechMa IUIMHHOTO KOJUIEKTOpa (Oojee
50-60 M) ero mpucoenWHEHHE K JBOPOBOMY (YIUYHOMY) paclpeleuTeIEHOMY
ra3onpoBOAY CIEAYET MPOU3BOIUTH BOJIU3U OT IIEHTPAILHOW YaCTH KOJUIEKTOPA.

B cnydae oTCyTCTBUS HEOOXOIUMOCTH 3aMEHBI MM PEKOHCTPYKIIUU BHYT-
PUIOMOBOM CHCTEMBI Ta30CHA0XKEHHS CTAPOrO KHUIOTO JJOMa M HEOOXOTHUMOCTH
MOJIa4¥ Ta3a B HOBYIO HAJCTPOUKY WIIM MPUCTPOUKY JUISI YMEHBIIEHUS TPYAOEM-
KOCTH M CTOMMOCTH PEKOHCTPYKIHUHU MPEACTABISACTCS BO3MOXKHBIM C HCIOIB30-
BaHUEM OOIIEOMOBOTO Ta30BOT0 KOJJIEKTOpPa COOPYIHUTH OTACIbHBIC BBOIHI,
KOTOpBIE CHayajla MPOKIAIbIBAIOTCS CHAPYXXU 10 CT€HAM, YTO JJIsl ra3onpo-
BOJIOB HHU3KOI'O JIABJICHUS TMPHU COOJIOJCHUU COOTBETCTBYIOLIMX TPEeOOBaHMI
CHB 4.03.01-98 [3] BmosiHE IOMyCTHMO, @ 3aT€M BBOIATCS B JICCTHHYHBIC KIICT-
Ki (KyXHH, KOPUIOPHI) HOBBIX ITKEU HAICTPOUKH (TIPHCTPOMKH) MO Mepe
HEOOXOIUMOCTH.

B nocnennue ronpl Bce OOJbIIEe pacpOCTPAHEHHE TOIYYarOT pacipeieiu-
TEJIbHBIE CUCTEMBI T'a30CHA0KEHUSI YKUJIBIX PAiOHOB M OTACIBHBIX 3JaHMI, pa-
OoTarolire Ha CpeIHEM JaBJIeHUU. B 3TOM cliydae HMCIOJB3YIOTCS JOMOBBIC pe-
TYJSATOPHI JaBIICHUS, YCTaHABIMBAaeMbIe CHAPYKH 3[aHHUS HA OJHOM M3 TIyXUX
creH. [Ipu Tako# cxeme ra3zocHaOXEHHUS KUJIOTO JOMa Hanboliee Iernecooopas-
HBbIM ¥ SKOHOMHUYECKH BBITOJHBIM SIBIISIETCSI HCIIOIB30BaHKUE OOIIEIOMOBOTO Ta-
30BOT'0 KOJUIEKTOPA C HU3KUM JIaBJICHUEM Ta3a.

B mpuBenenHoM pacueTHOM npumepe [2] 00mmuii oTOop raza U3 pacnpenenu-
TEJIbHOW CETH HU3KOrO JaBJIEHHUS B IOJ3EMHBIH JJOMOBON KOJUJIEKTOP JaXKe MpU
OOBIYHOM CYMMHUPOBAHHH PAaCYETHBIX PACXOJOB IO OTAEIHHBIM BBOJIAM B TTOIb-
esnl (TpH momgbesna) cocrapmsier 14,79 - 3 = 44,37 m*/4. Ecin mpomssectn
BBIYHCIIEHHE HEOOXO0IMMOro oTdopa ra3a mo crapoil MEeTouKe, KOTopast ImpuMe-
HSIETCS U MOHBIHE, C YYETOM KO3((UIIMEHTOB OAHOBPEMEHHOCTH M CaMOCTOS-
TEJIBHBIM OTBOJIOM Ta30MPOBO/A B KAXKIIbIH MOABE3/], TO 3Ta BEIMYHHA JUIA Ta-
30CHAOKEHHsT ITOr0 e goMa coctaBuT 40,66 M°/4, 4TO HECKOIBKO MEHBIIE
[0 CPaBHEHHIO C IPEABIAYIIMM ciydaeM. [Ipu HCIOIB30BaHUN OOIIEIOMOBO-
ro ra30BOr0 KOJUIEKTOpa HEOOXOIMMBIM PacUCTHBIH pacxoj ra3a COCTaBJIsCT
34,1 Mg/‘l, 4yTo Ha 27 % MeHbLIE N0 OTHOUICHUIO K MPUMEHSIOLIEHCS B HACTOS-
ee BpeMsi METOJIMKE.

[Ipy PEKOHCTPYKIIUM CUCTEMBbI T'a30CHAOXKEHUS BHYTPU HAJCTPAUBACMBbIX
WM HOBBIX 37IaHUH B MpejiesiaX paiioHa MUTAHUS OJHOTO Ta30PacIpeIeIUTEb-
Horo nynakTa (I'PII) B [4] mpemraraeTcss IpOU3BOIUTE TTOBCEMECTHYIO (BBOJBI
B OKHWJIBIC JIOMa, CTOSIKHM, OITyCKH K OBITOBBIM Ta30BBIM NpHUOOpaM) 3aMeHy
HATSHKHBIX TIPOOKOBBIX KPaHOB Ha MIapOBBIE KPAaHBI, YTO MO3BOJSIET 3HAYUTEIb-
HO CHU3HTH PacXoJllbl Ha MPOMUIAKTHYECKOE OOCIYKUBAHHUE CHCTEMBI Ta30-
cHaO>keHMsI (pacueTHBId CPOK OKymaemocTu — 6,73 ronma). Hukakoro nepepac-
MpENIENICHUsT MOJlauu ra3a MpH 3TOM HE MpeaycMaTpuBacTcs. Bbicokas CTou-
MOCTh CUCTEMBI Ta30CHA0KEHHUS, IPEAJIOKCHHOHN B [4], KpaliHe OTpaHUIHBACT €
WCTIONIb30BaHNE U HE JOIMYCKAaeT MPUMEHEHHE NP PEKOHCTPYKITUH KHUIIBIX 37a-
HUN MUKpopaiioHa. OMHAKO TPUHIMIHAIHHBIM HEJIOCTATKOM ATOTO CIocoda
SIBIIICTCS. HEBO3MOXKHOCTh O0ECIIeUCHHsST HEOOXOAMMOTO YPOBHS TMOTPEOICHUS
rasa BCEMHU MOTPEOUTEISAMHU B CIIy4ae MPEBBIIICHHUS OJHUM WM HECKOJIbKHUMU
M3 HHUX [EPBOHAYAJILHO OOYCJIOBJICHHOI'O YPOBHS IMPH MPEACILHO JTOTOBOPHOM
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YpOBHE MOTpeOJICHNUs ra3a OCTaIbHBIMU HMOTPEOUTENIAIMH, €CIIM UCTOYHHUK Ia30-
CHAaO)XEHMsI HE UMEET COOTBETCTBYIOILETO 3alaca IoJayy ra3a B CUCTEMY Ta3o-
cHaOxenwns. Takoro 3amaca ['PI1 He nMeeT npu MUKOBO# MOTPEOHOCTH B Ta3e.

B sTOM citydae 3amauamMu peKOHCTPYKLHUH I'a30CHA0KEHHs ABILIIOTCA: obec-
NeYeHre pacyeTHOro MoTpeOIeHHs ra3a peKOHCTPYHPYEMbIX 31aHHI ¢ yBeInye-
HHAEM STOKHOCTH M OOIIEH >KWIION IUIOIMaTd M HOBBIX 3MaHUHA W COOPYKEHHUI
B 30He nuTaHusa ojgHoro I'PII mpu coxpaHeHMM CyIIECTBYIOIIEH pacmpeneiu-
TENbHOW CHCTEMbI T'a30CHA0XKEHHsS HHU3KOIO JABJICHHUS 30HBI OOCITYKHBaHHSA
nanHoro I'PIT; mepepacnpeielieHre pacyeTHhIX PacXoJl0B ra3a MeXay OT/Ielb-
HBIMU TTOTPEOUTETISIMH.

Pemrenne ykasaHHBIX 3a7ad MPH PEKOHCTPYKLUHUH CHCTEMBI Tra30CHaOXEeHUs
MOJIEPHM3UPYEMBIX W HOBBIX 3[aHUH (COOPYKEHHIT), BKIIOYAIOMIEH HAINYHC
ra3oBbIX MPOTOYHBIX BOJOHArpeBaTesiell M COXPAHSIOMIEH CyLIECTBYIOLIYIO
Hapy>kKHYIO paclpele/uTeIbHyI0 CEeTh ra30CHa0XeHNUs, 3aKII0YaeTCs B TOM, UTO
B MOJICPHU3UPYEMBIX WM HOBBIX 34aHUSIX (COOPYKEHHUAX) B 30HE AEHCTBUS OJ-
HOTO Ta30paclpeieauTeIbHOr0 MyHKTa MIPHU IePeBOI€ CUCTEMBI TOPSYEro BOIO-
CHaO>KEHMsI YaCTH WIIM BCEX MOTpeOuTelNeil ra3a ¢ ra30BbIX MPOTOYHBIX BOJIO-
HarpeBaTeliell Ha IEHTPAIN30BaHHOE TEIUIOCHA0)KeHHE MPOU3BOJIUTCS Iepe-
KIIIOUEHHE YacTH MM BCEX MOTpeOHTeNel rasa ¢ CEKLMOHHOTO 0TOOpa rasa u3
pacipenenuTeabHOro ra3onpoBoia Ha 0TO0p U3 O0IIUX KOJUIEKTOPOB MOJEPHU-
3UPYEMBIX WJIM HOBBIX 3JIaHMH (COOPY)KEHHUH) Al YMEHBIIEHUS PacyeTHOTO
ypOBHS noTpebieHus rasa. [Ipu 3ToM JOMOTHUTENBHO MEpepacnpeaessoT pac-
YeTHBIE BEMUUHBI MTOTPEeOICHNUs ra3a MeXIy yKa3aHHBIMHU MMOTPEOUTESIMUA OJ-
HOTO Ta30pacIpeleNUTEIbHOr0 MyHKTa, MPUYeM OCBOOOXKIAEMBI pacUeTHBIH
pacxo]] raza HampasJsIIOT HA oOeclieueHHe MMOTPEOICHHs IOTIOJHUTENbHBIX T10-
TpeOuTenel, HaxOJSIUXCS B MOJEPHU3UPYEMbIX MM HOBBIX 3JaHHAX (cOOpy-
KEHHUX), a OTBOJ Tra3omnpoBOJa K MOAECPHU3UPYEMOMY HJIM HOBOMY 3IaHHIO
(coopy)KeHHIO) OT BETBU PACHPEACIUTEILHON CUCTEMBI Ta30CHA0KEHUSI MTPHUCO-
SIMHSIOT NMPEUMYIIECTBEHHO TIepe]l OTBOJAMU MOJACPHU3UPYEMBIX HIIM HOBBIX
3MaHui (COOpy’KeHMI), MepeBeAeHHBIX Ha IEHTPATN30BAaHHYIO CHCTEMY Tra3o-
cHaO>XeHMsI 110 XOAy ABM)KEHU ra3a B JaHHOU BeTBU. llepeBoz cuctem ropsiuero
BOJIOCHAOKEHHS 4acTH MM BCEX MOTpeOuTesell ra3a B 30HE ACHCTBHUSA OIHOTO
ra3opacnpeAeIuTeNbHOrO MyHKTa Ha EHTPAIM30BaHHOE TEINIOCHAOXKEHUE MPO-
W3BOJUTCS B HEMOCPEJCTBEHHON OJNM30CTH K HYJIEBBIM TOYKaM paclpeielu-
TEJIbHOU ra30BOM CETH.

[Ipu MomepHHM3amUM CTapbIX KHWIBIX M OOIIECTBEHHBIX 3[JaHHH, MOCTPOECH-
HbIX Oonee 10 ner Hazax, Koraa TpeOOBAaHUS K TEPMHUUECKOMY CONPOTHBICHHIO
OrpakICHUH OBUIN 3HAUMTENHHO (IPHUMEPHO B TPU Pas3a) HUXKE IO CPABHEHHUIO
c coBpemennsiMu (CHB 4.03.01-98), B mepBylo ouepenp HpeaycMaTpUBaeTCs
TEIUIOBas MOJEpPHU3AIMS CTE€H W YepJadyHbIX IOMEIIEHHWH, YTO TI03BOJISIET
YMEHBIIUTH TEMJIONOTEpH MpUMEpHO B 1,5—2 paza u co3naet pe3epB BO3ZMOKHO-
cTeil obecnedeHus TeII0CHA0KEH!S JJOTIOTHUTENBHBIX 00bEMOB MOIEPHHU3UPY-
€MbIX U BHOBb CTPOSALIMXCS 31aHUN U coopyxeHuil. [locnenHee ocobeHHO HEOO-
XOJMMO TIPH MOJICPHU3AINH CTapbIX (C HAJCTPONUKOM JOMOIHUTEIBHBIX dTaXei)
¥ CTPOMTENHCTBE HOBBIX 3JAHHl C IEIbI0 CHHKEHHS CTOMMOCTH | M° HOBOIA
Iomaau npuMepHo Ha 20 % 3a CHUET MCIIOJIb30BaHUS CYIIECTBYIOLIEH CHCTEMBI
TEIIora30cHabXeHUs U APYTrod HHOPACTPYKTYPHI.

Bo3MOXHOCTE 00pazoBaHMs pe3epBa TEIUIOCHAOKEHHS KIJIOTO paiioHa TPH
TEIJIOBOM MOJICPHM3AIMH 3AaHUH TO3BOJISET OCYLIECTBILATH IEPEBOJ HEKOTOPBIX
WJIM BCEX CTAapbIX 3[aHUH C Ta30BBIX MPOTOYHBIX BOAOHATPEBATENECH HA LICHTPaJIH-
30BaHHOE ropsiuee BOJOCHAOKeHWe. B Takux Jomax pacueTHBId pacxof rasa cy-
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LIECTBEHHO yMEHBIIACTCS, YTO CO3JAET Pe3epB ra3oCHa0XeHUs AJIsl €r0 UCIIOJIb30-
BaHMUS IIPU PEKOHCTPYKIMHU CTapbIX U CTPOUTEIHCTBE HOBBIX 3aHUM.

B xauecTBe mpumepa BO3MOXHOT'O YMEHBIIEHHUS PACUETHON BEIMYMHBI pac-
X0Jlla Ta3a MOXHO HCIOJIb30BaTh 04-KBAPTUPHBINA 5-3TaXKHBIN KUJIOW JOM IpHU
YeThIpex MOIbe3Jax M OTBOJAX Ia30IPOBOIOB OT JBOPOBOIO PacCIpeeUTENb-
HOTO ras3ornpoBoja. B kaxmom moawe3ne 16 KBapTHp € YETHIPEXKOH(POPOUHOM
ra3oBOM MJIUTOM JUIA NPUTOTOBICHUS MUINK U Ta30BBIM IPOTOYHBIM BOAOHArpe-
BaTeJIEM.

B »TOM ciyuae pacdeTHBIN pacxof rasa i KaXJI0ro oTBOAa B MOABE3] CO-
CTaBUT

Q, = NKo(Qn + Q,) =16 - 0,3 - (1,1 +2,9) = 19,2 Mm%/, )

rzae N — konuuecTBo kBaptup; Ko — k03¢ pUIMeHT OAHOBPEMEHHOCTH B COOTBET-
ctBuu ¢ CHbB 4.03.01-98; Q,, — pac4eTHBbIif pacxo ra3a Jiisl YeThIpeXKoH(pOpoU-
HOIT TIHTHI, M°/4; Q, — PACUETHBI PACXOJ] TA3a IS TA30BOTO MPOTOYHOLO BOIO-
HarpeBaTens, M/

IIpy HanMuuy B KaKA0M KBaPTUPE TOJBKO ra30BOM IINTHI

Qp=nKoQ,=16-0,24- 1,1 =4,2 M*/u, (3)

aro Ha 15 M%/4 MeHbIe 1O CPaBHEHUIO C HAJTUYHUEM T'a30BBIX MPOTOYHBIX BOJO-
Harpesateneid. MIToro, Jis Takoro momMa SKOHOMES pacdeTHOTO pacxoja rasza
cocraBisier 4 - 15 = 60 M%/u, 9TO NpPU GIATONPUATHBIX YCIOBHSAX MO3BOJISIET
obecrieunTh Ta30M, MO KpaifHell Mepe, TpHU-UeThIpe aHAJIOTHYHBIX JIOMa IIPH
YCTaHOBKE TOJBKO Ta30BBIX IUIAT. B ciyuae HAnACTPOMKHU S5-3TaXKHBIX JIOMOB
0 9 sTaxed NMpU HAIMYMM TOJHKO Ta30BbIX IUIMT B KBapTHpax TaKOW PEKOH-
CTPYKIIMIH JOCTATOYHO, YTOOBI OOECIICUHUTHh Ta30M JOMOJHUTEIHFHO HECKOJIBKO
HOBBIX HJIBIX TOMOB.

Taxum 00pazoM, TTEPEBOJT KUIIOTO JOMa C Ta30BBIX MPOTOYHBIX BOJOHATPE-
Bareyel Ha IEHTPAIM30BaHHOE TOPsIUee BOJOCHAOXKEHUE, KPOME CYIIIECCTBEHHO-
r'O MOBBIIIEHUsT 0€30MMacHOCTH KHMIBIOB (Kaxablii Tox B Pecrrybnuke bemapych
(hUKCHpyeTCsT HECKOJIBKO HECYACTHBIX CITydaeB, 3a4acTyI0 CO CMEPTEIBHBIM HC-
XOJIOM, B BaHHBIX KOMHATax C Fa30BBLIMU MPOTOYHBIMU BOJOHATPEBATEISIMU),
[I03BOJISIET CO3/1aBaTh BO3MOKHOCTU MOJIEPHU3ALUHU >KUIIBIX IOMOB C HaJCTPOM-
KOM HOBBIX 3T@XEH M ra3u(UKaIiii HOBBIX 3/1aHUi 0€3 PEKOHCTPYKIIUU pacipe-
NEUTEIHLHON CETU HU3KOT0 naBiieHus B 30He oxHoro I 'PII.

ITepeBoa XMITOTO JOMa HA IICHTPATH30BAHHOE TOPSIIEe BOJOCHAOKEHUE Tpe-
OyeT ompeeIeHHbIX 3aTpaT, KOTOPhIE BO MHOTO Pa3 MEHBIIIE TI0 CPABHEHHUIO CO
CTOMMOCTBIO PEKOHCTPYKIIMH PACIPENIEUTEIbHON CUCTEMBl Ta30CHA0KEHUS
HU3KOro JaByieHusi B 30He oOcnyxuBanus ['PI1. Hapsiay ¢ nepexojoM Ha 1eH-
TPAJIM30BaHHOE TOpsSYEe BOAOCHAOKCHHE BO3MOXKHO JOOUTHCS yMCHBIICHHS
pacYeTHOT'O pacxojaa ra3a IMyTeM IEpPeBoJia ¢ CEKIIMOHHOTO 0TOOpa Tra3a u3 pac-
MPENISNUTEIBHOTO Ta30IPOBO/Ia HAa OOIIUE KOJUIGKTOPBI HECKOJIBKUX 3JIaHUM,
YTO YMEHBIIaeT pacueTHBIH YPOBEHb NOTpeOyieHus raza. Eciau ucmoib3o-
BaTh MCXOJHBIC JAHHBIC U3 MPUBEJACHHOTO BBIIIC PUMEPA, TO MPU YCTPOMCTBE
00I11eTOMOBOTO Ta30BOT0 KOJICKTOPA pacdeTHasi BeJIMYMHA pacxoja ra3a cocra-
BuT Q,=64-0,2-(1,1+29) =512 M3/ o CPaBHEHUIO C MpexXHUM 19,2 - 4 =
= 76,8 M*/4, KOT/Ta OTBOJIBI ra3onpoBOJIOB OT pacHpeaeIUTENbHON CETU ENar0T-
Csi OTHENhbHO B KXKIBIA TMOABE3N. B cilydae HCIIONB30BaHUS OOIIEIOMOBO-
ro KOJJICKTOpa M TEepexojia Ha IEHTPAIM30BAHHOE TOpsdYee BOJOCHAOKCHHE
pacyeTHBIN pacxo raza coctaBisieT 15,5 M3/q, YTO HECKOJBKO MeHbIIe (4,2 - 4 =
=16,8 M3/'-I), YEM TIPU OTBOJAE B KAXKIbIN MOABE3].

42



CymecTBeHHBIH 3QQeKT 1aeT U3MEHEHHE UCTOYHUKA SHEPTUH AJISl TOPSIUETO
BOJIOCHA0KECHUSI BHYTPH MOJEPHH3HPYEMOro Kmioro aoma. IIpm stom Mosxker
00pa3zoBaTbCsl AaKe HEKOTOPHIA pe3epB BEMUYMHBI PACcUETHOTO pacxoja rasa,
KOTOPBIIl MOKHO HMCIIOJIB30BAaTh MPH MOJCPHHU3AIMN COCETHHUX JTOMOB, TJE HET
ra30BbIX MPOTOYHBIX BOJOHArPEBaTEINEH.

[Ipu BBIOOpE KUIBIX TOMOB, SIBISIOMINXCS OOBEKTAMU MOJICPHU3ALNH, IS
COXpaHEHHs MapaMeTPOB CYIIECTBYIOUIEH paclpeieNuTeIbHON CUCTEMBI Ia30-
cHaO>XeHHsI He00X0AUMO MPABUIIBHO BHIOPATh MECTa PACIIONOKEHUS TAKHX 00b-
exToB. [loaToMy HEO0XOAUMO PAacCMOTPETb OCOOEHHOCTH M3MEHEHUS THAPAB-
JIMYECKOTO PEKUMA MPH PACTIPEICIICHUH TOTPeOIsIeMbIX 00BEMOB T'a3a MEXIy
00bEeKTaMH MOJCPHHU3AIINH.

Kakx m3BecTHO [2], CXEMBI paclpeAcTUTEIbHBIX CHCTEM Ta30CHAOKCHHS,
B TIPUHIIMIIE, OTHOCATCS K JIBYM BHJAaM — KOJBIIEBBIM U TYIHUKOBBIM, MPEICTAB-
JIEHHBIM Ha puc. 1. B npakTuke razocHa0keHHs: 00BIYHO NPUXOAUTCS UMETh Je-
JIO C Pa3IMYHBIMH KOMOWHAIMSAMH CXEM, HO MX BCErJla MOXKHO Pa3/elIiTh Ha
MPOCTHIE AIIEMEHTBI, COCTOSIIINE U3 KOJBIIEBBIX U TYIIHKOBBIX CXEM.

I'mapaBiaudeckuii pacyeT TakuX CXEM JOCTaTOYHO NPOCT, HO TPOMO3MOK, M
MPOM3BOJUTCS HA KOMIIBIOTEPE 10 TOTOBOH MpOrpamMme, 4TO MO3BOJSET MPOCUHU-
THIBATh JIIOOBIE NepepacnpeaeieHus: OTOOPOB ra3a U3 pacnpeneNuTeNbHON CeTH.
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Puc. 1

OpHako ISt IpeABapUTEbHON OPHUEHTHPOBKH BBIOOpA TOJIOKEHHS MOJEP-
HU3UPYEMBIX WJIM BHOBb CTPOSIIUXCS 3[JaHUH C IepepacnpenesieHueM moTpeo-
HOCTH B Tra3e HEOOXOAMMO NPOaHAJIM3HPOBATh BO3MOXKHbBIE N3MEHEHUS THAPAB-
JMUYECKUX IIapaMeTpoB TazopacnpenenuTenbHoil ceru. [Ipu sTom nis coxpane-
HUSl TIOCTOSHCTBA PeXHMa pabOThl paclpelesuTeNIbHON ceTH Heo0X0AnMOo
MTOCTOSTHCTBO PACcyYeTHBIX JaBICHUN B Y3JIOBBIX ToukKax (puc. 1, Touku 1,2, 3 u T. 1.)
WM TIEPEnafoB AaBICHUH MEXIY Y3JIaMH.

O1ueHNTH BIUSHUE MECTa PACHOIOKEHUS MOJACPHU3UPYEMBIX 34aHUI Hpole
BCEro Ha IPOCTOM MpPHUMEpE MX PACIIOJIOKEHHUS Ha y4yacTKe (TIepeMBbIUKe) ra3o-
poBoOJIa MEXy y3iaamu 2 u 6 (puc. 1) ¥ B COOTBETCTBUH CO CXEMOIA, TIPHBEICH-
HOI Ha pHC. 2, TJIe TOYKOH 9 0003HaUeHO HA/ICTPanBaeMOe MITH HOBOE 3[JaHUE, a
Toukoii 10 — 31aHKe, IEPEBOMMOE C Ta30BBIX IPOTOUHBIX BOJOHArpEBATECH Ha
LEHTPaJIM30BaHHOE ropsiuee BogocHaOxeHue. [Ipu 3ToM mepenaz naBieHus: Ha
ydacTke 2—6 JOJHKEH OCTaThCs IOCTOSHHBIM, B IPOTUBHOM CIIydae HalpaBieHHe
JBIDKCHMS ra3a Ha y4acTKe MEPEeMBIYKH MOXKET U3MEHHUTHCS M BCSI CHCTEMa pac-
COIJIaCyeTCs 110 CPAaBHEHUIO C IEPBOHAYATIBHBIM COCTOSHUEM.

Oco0eHHOCTBIO pacueTa MepeMblUeK SBISIETCS TOJHOE HCIONIb30BaHUE ra3a
MOTPEOUTENAMHA

Qn = Qg + Quo, (4)
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rne Qn — MOJHBIA PacyYeTHBIH PacXoj ra3a MOTPEOUTEISIME, PACHIONIOKEHHBIMU Y
TIePEMBIIKH, m>/4; Qq, Qo — pacueTHbIiA pacxoy rasa notpeduTesMu 9 u 10, M.

2 9 10 6

W"![

- I ..II

Puc. 2

Ecnu 0003Ha4uTh TIEpBOHAYAIBHBIE PACUETHBIC PACXObl ra3a MOTPEOUTEN -
Mu 9 u 10 gonomaUTENHEHBIM UHACKCOM «1» (Qg1 1 Q101), @ pacUeTHBIC PACXOIBI
rasa ocje MOACPHHU3AIMH 31aHUH — Yyepe3 HOMOIHUTEIbHbIE HHIEKCHI «2%» (Qg2
1 Q192), TO IPH TIOCTOSHHOM JTHAMETPE Ta30MPOBO/Ia MOYKHO 3aITHCATh

Ah = Ah; +Ah,, (5)

rae Ah; — morepu masinenus rasa Ha yuactke |y (puc. 2), ITa; Ah, — motepu nas-
JIeHus Ta3a Ha yyactke |, (puc. 2), Ia.

Torma
2
+
Ah, = o,slxpo((?g-ld%/l)h; (6)
Qib
Ah, = 0,817»p0%I2. ()
Ecau 0603Ha4UTH 0,817Lp0/d5 =4, 10
Ah = A[(Qo1 + Quoa)’h + Q4 1. 8)
AHAaJIOTUYHO TTOCIIC MOACPHU3AITIY 3aHII
Ah = A[(Qo + Qu2)°l; + Q120.2 I2]. 9)
Orcrona
(Qoat Q10.1)2|1 +Q120.1 l2=(Qo2 + Q10.2)2|1 +Q120,2 l. (10)

Torga BO3MOXKHOE YBEIMUCHHE PACUCTHOTO pacxoja rasa morpeduterns 9
MOJKHO TIPE/ICTABUTH B BH/IC

2 2
1+ QlO.l L+ QlO.l

ng,z B Qo1 | I Qo1 1

QZ - 2 2" ( )
91 14 Qoo | I n Quoz
Qoo ) 1 Qs

Tax xak Q101/Qo1 > Q102/Qg2, TOAKOPEHHOE BBIpakeHue Oobine 1, OTKyaa
Qo2/Qo1 > 1.

AHAIOTHYHOE aHAIMTHYECKOE BhIpAKEHHE MOXKHO TaKKe IONyYUTh IS
ciiydasi pacroiOXKEeHNsT MOJCPHU3UPYEMOTO HIIM BHOBB CTPOSINETOCS 3aHHs 32
JIOMOM, TICPEBEICHHBIM C Ta30BbIX MPOTOYHBIX BOJOHATPEBATENCH HA IIEHTPAIIU-
30BaHHOE TOpsUee BOJOCHAOKEHHE.
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Kak moka3piBaloT MHOTOYHUCIICHHBIC PacyeThl, yBeianueHue 3ddekra mepe-
pacrpeneneHusl pacueTHBIX PAcXOoJIOB raza MpH PacloIOKEHNH MOJAECPHHU3UPYe-
MOT'O WJIM HOBOTO 3JaHMs IO NEPEBEICHHOTO HA IEHTPATU30BAHHOE Tropsyce
BOJOCHA0KEHHE TI0 HAIPABJICHUIO NBIDKEHHS Ta3a CYMIECTBEHHO MEHBIIE IO
CPaBHEHUIO C HpeAslaynM ciydaeM. [loatomy mns momydeHus: Gomnbineit 3¢-
(bCKTI/IBHOCTI/I nepeBoa XUjioro goMa € ra3oBbIX MPOTOYHBIX BOHOHaneBaTCHCﬁ
Ha LEHTPaJIM30BaHHOE TOpsdee BOJOCHAOXKEHHEe HEOOXOIUMO TPHUCOSIUHSTH
OTBOJBI OT pacCnpeACIMTCIbHOTO ra3onpoBoga K HaJACTpanuBacMOMy HJIU CTPOA-
meMycsl 3JaHUI0 PEUMYIIECTBEHHO TIepe] OTBOJAaMHU IO XOIy JBIKEHHS rasa
K JI0MY, NIEPEBEICHHOMY C IIPOTOYHBIX FA30BbIX BOJOHATPEBATENEH HA LIEHTPa-
JM30BaHHYIO CHCTEMY Tra30CHa0XKEHUSI.

W3 mpencraBieHHOr0 aHanmm3a BHIHO, 4TO 3(PQEeKTHBHOCTH mepepacmpere-
JICHHWSI PacUETHBIX PACXOJOB Ta3a 3a CUET MEepeBOJa KIJIBIX IOMOB C Ia30BBIX
MMPOTOYHBIX BOJOHATrpeBaTelNeil Ha IIEHTPAM30BaHHOE ropsiuee BOJAOCHAOKEHIE
3aBHCHT HE TOJBKO OT KOJMYECTBA JTUKBUIUPOBAHHBIX BOJOHArpeBaTesei, HO U
OT B3aMMHOT'O PACIOJIOKEHUS NoTpeduTeneii. B kayecTBe mpumepa HIKE TIPU-
BEJIEH pacyeT IepepacrlpeneiieHrs] pacXoJoB raza MeXIy MOJIEPHU3NPYEMBbIM
5-3TaXXHBIM JOMOM C HAJCTPOMKON YETBIpEX 3TaXeH MpH JTMKBHAALMN Ta30BBIX
MPOTOYHBIX BOJOHArpeBaTeled M HOBBIM 9-3TaXKHBIM CTPOSILIUMCS KHUIIBIM
JIOMOM, B KOTOPOM IISITh MOABE3I0B ¢ 24 KBapTHpaMu Kaxabii (1-if aTax 3aHsIT
MarasuHoM), 000PYAOBaHHBIX YETHIPEXKOH(POPOUHBIMU Ta30BBIMH TUTUTAMHU.

Kak 0p10 BBIYMHCIIEHO paHee, Ui 5-3TaKHOTO JIOMa C Ta30BBIMH HMPOTOYHBI-
MU BOJOHarpeBaTesisiMu B 16 KBapTHpax KakKIOro MOAbE3/1a PACUETHBIA PacXos
rasa 19,2 M°/4, 4TO JUI BCEro J0Ma MPH OTBOAAX OT PACTIPEICIUTEIBHOTO ra30-
MPOBO/Ia B Kbl moabe3y coctaBiseT Qpop = 19,2 - 4 = 76,8 MS/‘-I, a s
HaACTpOeHHOro 10 9 stakeit Qo =28+0,232 - 1,1-4=28,6 M/ Jlnst HoBoTO
9-staxuoro goma Qg, = 24 - 0,233 - 1,1 5=130,8 m*/u.

OcBoOOMBIIHMICS TIOCIE JIMKBUAALMU Ta30BBIX MPOTOYHBIX BOJOHArpeBa-
TeNnel B 5-3TaKHOM JIOME pe3epB PacueTHOrO pacxoja rasa coctasigeT Q, =
= 76,8 — 28,6 = 48,2 M>/u, 4TO MpEBBINIACT HEOOXOIUMBINA PACUCTHBIA PACXOS
rasza Juisi CTpOSIIErocss 9-3TaxHoro aoma 0e3 ydera pacrojoXKeHHsI UX OTBOJOB
B MOABE3BI OT ONMMDKaWIIero y3ila paclpeleIuTENbHOTO Ta30IPOBO/Ia HU3KOTO
JIaBJIEHUS 110 X0y ABUIKCHHU rasa.

[Ipu pacuere razocHaOXXeHHsT HOBOTO JoMa B ciaydae Qg; = 0 mpuBeneHHas
paHee€ 3aBUCUMOCTb UMECT BUJ|

|
Q120.1 ﬁ + Q120.1
2 - (12)
1+ Qi L+ Quoz

Q9.2 I2 Q9.2

B ciyaae I; =200 m u |, = 100 M monmyuum

Q=

76,8%-2+76,8° B

286Y . (268Y
2+

30,8 30,8

9 Mm%/,

Q9.2 =

1+

9TO NpH JaHHbIX |y |, yKa3biBaeT Ha MX Mayioe BIUSHUE.
[Ipu mepepacnpeneneHnn MOTPeOIAEMBIX Ta30BBIX ITOTOKOB, JTAXKE B CIIydae
WM3MEHCHUS HANPaBJICHHS JIBIXKCHUSI Ta3a B Ta30IIPOBOJIaX BOJIM3H HYJICBOM TOY-
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ku (puc. la, Touka 5 6e3 oTOopa rasa), pacyeTHas BEJIMYMHA JABJICHUS Tasza B
JOMOBOM OTBOJI€ JOJ’)KHA COCTABIISATH
Pn t+ Apa, (13)

rzie pn — HOPMaTHBHOE JaBJICHHE Ta3a PU BXOJE B Ta30HMCIOIB3YIOUIMN TpHOOp;
Apy — noTepu aBieHus ra3a BO BHyTPUAOMOBOM CETH.

IToaTOMY XenareabHO MPEAYyCMATPUBATH MEPEBOJ 3AHMS HA LIEHTPAIHU30-
BaHHOE ropsdee BOJOCHAOKEHUE MOONIKE K HYJIEBOH TOYKE pacIpeneTuTeNb-
Hoil cetn ot I'PIL.

M3BecTHBI CrIOCOORI [6] pacyeTa ra30npoBOAOB C MapalIeTbHBIMI HATKAMH,
JIyHHHTaMH , BCTABKAMH [l PA3IMYHBIX YCJIOBMH MX TpuMeHeHHs. OJHAKo
YCIIOBHUS M OCOOCHHOCTH HX HCIIOJIb30BaHUSA Ul Pa3iIM4HBIX CIy4daeB HE pac-
CMaTpHUBAIOTCS M3-3a OTCYTCTBUS IOCTAHOBKH 33Ja4M NepepaclpencieHus pac-
YEeTHBIX PAaCXOAOB Ta3a M TOYEK MX OTOOpa MOTPEOMTEISIMH IPU COXPAaHEHHU
CTaporo rupaBINYECKOr0 peKuMa.

B onwmcanHoM BbImIe crioco6e peKOHCTPYKIMK CHCTEMBI Ta30CHA0KEHUS Ja-
CTUYHO PACCMOTPEHO IIPOBEJECHUE IEPEPaACIPENEICHUS PAaCUSTHBIX BEJIMYUH
notpebyieHus rasa Mexny norpedutensimu onHoro I'PII, mpudem ocBoGoxnae-
MBI pacueTHBIN pacxoj raza HampasiseTca Ha oOecrieueHre MOTpedIeHHs J10-
MOJTHUTENLHBIX TAa30BBIX MPUOOPOB, PACTIONIOKEHHBIX MO0 B CTPOSILIUXCS, THO0
B PEKOHCTPYUPYEMBIX 3[aHUAX, a MPUCOCIUHEHNE OTBOJAA Ta30MpoBOAA K pe-
KOHCTPYMPYEMOMY WJIM CTPOSIIEMYCS 3[JaHUI0 OT BETBH PACIPEACIIUTEIbHOU
CHCTEMBI T'a30CHA0KEHHUsI MPOU3BOAAT MPEUMYILECTBEHHO [IE€pea OTBOJAMH 10
XOJy ABIDKEHUS ra3a B JaHHOM BETBH K 3[aHHIO. B CBA3M C 4eM B 3TOM ciydae
[IPelyCMATPUBAETCA HCIOJIb30BaHUE M3MEHEHUS PACUETHBIX PAacXOAOB rasa Io-
Tpebuteneld B HEMOCPEACTBEHHONW ONMM30CTH K HYJIEBHIM TOYKAaM pacIpeaei-
TENBHOW Ta30BOM CETH. 3aJadyd TaKoOro cnocoba pPEeKOHCTPYKIMU paclpereu-
TENILHOM CHUCTEMBI ra30CHA0XKEHUs! SIBIAIOTCS: 00ecrieyeHne pacueTHOro noTpeod-
JICHUsI Ta3a PEKOHCTPYUPYEMBIX (C YBEIMUCHHEM STa)KHOCTH M OOLIEH KUJIOH
TUTOIIAAN) ¥ HOBBIX 3[IaHUN W COOpYKeHWH B 30HE nuTanus ogHoro I'PII mpwu co-
XpaHEHHHU CYLIECTBYIOILETO PEKUMa PaOOTHI PacpeeUTeIbHON CHCTEMBI ra30-
CHa0KeHHUs] HU3KOTO JaBJIeHHs 30HbI o0cmyxuBanus ganaoro I'PII; nepepacnpe-
JieJICHUE PACUETHBIX PACXOJIOB ra3a MKy OTACTbHBIMHA TOTPEOUTEISIMH.

Pemrenne ykazaHHBIX 33124 00eCIIEUMBACTCS MOCPEICTBOM PEKOHCTPYKLUHU
pacripeenuTeNsHOW CHCTeMBI Ta30CHA0KEHUs] PEKOHCTPYHPOBAHHBIX WM HO-
BBIX 371aHMN (COOPY’)KEHHH), NMPU KOTOPOM IMPOM3BOAIT NepepacrpeseieHne
pacyeTHBIX BEJIMYHUH MTOTpeOsIeHHs raza Mexnay norpedurensimu ogHoro I'PII B
CYIIIECTBYIOMIEH HAPYKHOH paclpenenuTeNbHol ceTH razocHabxeHus. I[lpum
3TOM OCBOOOXKIIaEMBIM pacyeTHBIH Pacxo] Ta3a HampapisIOT Ha oOeclieueHHe
NoTpeOIEHNS TOTIOJIHUTEIBHBIX NOTpeOUTENeH, HAXOASIIMXCSI B PEKOHCTPYUPO-
BaHHBIX WJIM HOBBIX 3[aHHSIX (COOpPYKEHHUSAX), a K HapyHOH pacrpenenuTeb-
HOY CeTH ra30CHa0KEHMsI Yepe3 OTBOJ ra3a MOJKII0YAIOT HOBBIM Ta30IPOBOJ OT
MOTPEeOHUTENS C YMEHBIICHHBIM PACYETHBIM PAaCXOJ0M I'a3a U MPOKJIAIbIBAIOT €T0
JIO TIOTpeOUTENsI C TIOBBIIIEHHBIM WM HOBBIM PAacYETHBIM pacxo/oM rasa, Inpu-
YeM JMaMeTp HOBOI'O Ta30IpOBOJia ONPENENAIOT UCXO0As U3 Mepenasia 1aBIeHUs
MEKIYy TOYKOM OTBOAA OT HapY’>KHOM pacrpeneauTeNbHOW CETH U TOYKOM mpu-
COCIMHEHHSI K MOTPEOHUTENI0 TPH PacueTHOM pacxoje rasa, paBHOM COKOHOM-
JIEHHOMY B TOYKE OTBOJA.

[Ipu ucnonbp30BaHUHM SKOHOMUH PACUETHBIX PacXoJ0B raza OT ABYX HIH 0O-
Jiee OTBOJOB K MOTPEOMTENISIM HOBBIA T'a30MpOBOA MPOKJIaABIBAIOT Yepe3 HeoO-
XOJUMBbIE TOYKH OTBOJAOB C JHMAMETpaMHU, ONpEAeasieMbIMU IO MepenajiaM AaB-
JIEHUH MeXy TOYKaMHM OTBOJIOB, M PacxoJaMH, PaBHBIMH CyMMaM 3KOHOMHHU
PacyYeTHBIX PACXOJ0B ra3a BO BCEX MOCIIE0OBATENIBHBIX TOYKAaX OTBOJOB, K KOTO-
PBIM IIPUCOEIUHSIOT HOBBIM ra30mpoBo.
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’ JlynuHr — napajuienbpHasi BETBb BCEIO yyacTKa ra3onpoBoja.

[Ipu yMeHbIIEHNN pacyeTHOTO NOTPEOICHHUS ra3a A COXPAHEHUS MOCTOSH-
CTBa JaBJICHUM B HEUCTBYIOIIEH BETBH HAPY>KHOT'O ra30NpoBOAA C YBEIUYCH-
HBIM pacxolIoOM ra3a BMECTO OTHAEJIbHOTO HOBOTIO TIa30MNpOBOAa Ha KaKIOM
Y4acTKE CTaporo ra3omnpoBojia 10 TOYKHM HOBOTO OTBOJAA WM OTBOJA C YBEIHU-
YEHHBIM PACUYETHBIM PAcXOJOM ra3a MPOKJIAIbIBAIOT JYIHHT, TapaMeTPhl KOTO-
poro o0ecrneYrBaloT MOCTOSHCTBO MPEXHEr0 THAPABIMYECKOTO PEXKUMa Hapy K-
HOW paclpeienuTeNbHoi cetu. Ha KakaoM yyacTke Hapy>KHOIO ra3onpoBOJa
C TIOBBIIIEHHBIM PacUeTHBIM PACXOJOM ra3a J0 TOYKH €ro 0TOopa yCTpanBaioT
BCTaBKH, 00€CNEUNBaIONINE TOCTOSHCTBO MPEKHETO THAPABINYECKOTO PEXUMA
HapyKHOH pactpeaenTuTeIbHON CETH.

[Ipenmaraercss peKOHCTPYKIMA HAPY>KHOW paclpeleTUTeIbHON CHCTEMBI ra30-
CHaO)KeHHS PEKOHCTPYHPYEMBIX W HOBBIX 3/IaHUH W COOPYKEHHUH, 00ecIieunBaro-
Iasi COXpaHeHHe pekuMa paboTHI CYIIECTBYIOIISH HapYKHOH pacTpeaeInTeIbHOM
cetn razocHaOxeHws. CyIIHOCTh 3TOTO 3aKITIOYaeTCs B TOM, YTO K OTBOAY Ta3a K
MOTPEOUTEIIO C YMEHBIIEHHBIM PACYeTHBIM PAcXOOM ra3a JOHOIHUTEIBHO ITOJI-
KITFOYAIOT HOBBII Ta30MPOBO/I, KOTOPBIH MPOKIAIBIBAIOT IO NOTPEOUTENS C MOBBI-
IIEHHBIM WJIM HOBBIM PacyeTHBIM PAacXOJIOM rasa, IpU STOM BO Bcel ceTu obecrie-
YHBaeTCs MPEXHUN (MCXOMHBINA) PEXUM JBHKEHHUS Taza MyTEeM COXPaHEHUS BO
BCEX Y3JIOBBIX TOUKaX HEM3MEHHBIX BEIIUUWH JaBiicHus. [locnenHee HeoOXoaumMo
JUIS COXPAHEHHSI HEU3MEHHBIM MOTOKOPACIIPEICIICHUS, OCOOCHHO B CII0KHOKOJIb-
LIEBBIX PACIIPENICIUTENFHBIX CETIX HU3KOTO JABJICHUS, XapaKTEPHBIX T MUKPO-
paifoHOB U >KWJIBIX MacCHUBOB CTapoi 3aCTPOHKH. DTO JOCTHIaeTCsl MOCPEICTBOM
ydera IMepenajoB JAaBJICHHA B KOHEYHBIX TOYKAaX MOAKITIOUEHUS (MEXKIY TOUKON
OTBOJIa OT HapyKHON pacHpeAeIuTeNbHON CEeTH U TOYKOW MPHUCOSANHEHHS K YIIO-
MSHYTOMY TOTPEOUTENI0 — CTPOSIIEMYCSI HOBOMY HIJIM PEKOHCTPYHPYEMOMY 371a-
HUIO) HOBOTO TA30IIPOBO/Ia P BEIOOPE €ro JraMeTpa.

Cxema TIpHUMEpHOW pacIpeeIuTENBHON CUCTEMBl Ta30CHA0KEHUS PEKOH-
CTPYUPYEMBIX CTapbIX WJIM CTPOSILUXCS HOBBIX 3aHUN B MIpelenax paioHa Mu-
tanust ogHoro ['PIl mpencrasiena na puc. 3. Ha cxeme mosurusimu | u 11 060-
3HAYeHBl TOTPEOUTENIN C YMCHBIIEHHBIM PacueTHBIM PAaCcXOJIOM Ta3a, Oompeje-
JISFOIIME MECTa OTBOJIOB B HAPY)KHOH PaCIpe/IeIUTEIbHON CETH Ta30CHA0KCHHUS
JUISL IOAKITIOUEHUST HOBOTO razonposoaa; nozuuusamu I u IV — coorBeTcTBEHHO
PEKOHCTPYUPYEMOE 3JIaHUE TIOCPEICTBOM €r0 HAaJCTPONUKU W/HMIU YIIUPEHUS U
HOBOE CTPOSIICECs 3MaHUE — MOTPEOUTENH C TOBBIIICHHBIM HJIM HOBBIM pacueT-
HBIM pacxofioM rasza; 11 — HapyxHas pacnpenenurensHas cetb; 12 — ['PII cetn;
13 — HOBBIi1 ra3onpoBo;I; 14 — MecTa BKIIOYCHHUS JTYTUHTOB.

Hawnboiree mpoCThIM pelIeHneM TTOCTaBICHHOW 3a7aqd SIBISICTCS TIOJICOEIH-
HEHHUE K 0TBOIY (pHc. 3, Touka 3) OT HAPYKHOTO PaCTIPEICIIUTEIHLHOTO Ta301po-
BOJIa HOBOTO Ta30mpoBoaa (puc. 3, MyHKTHP) A0 OOIIETOMOBOTO KOJUICKTOPA
pekoHcTpynpyemoro (puc. 3, Touka 10) wim HOBOTO 3manus (puc. 3, Touka 9),
HYKIAIOIIEToCs B JIOTIOJIHUTEIBEHOM pacdeTHOM raszonorpednenuu. llpu stom
JIMaMeTp HOBOI'O Ta30NpoBOAa OIpPENesieTcs MO METOAUKE, NPEaoKEHHOM
B [2], ¥ 10 mepenay AaBiIeHHUs MEKITY OTBOAOM (puc. 3, Touka 3) OT HapyKHO-
IO pacrpeIeMTEIbHOTO Ta30MPOBOIa U BBOJIOM PEKOHCTpyupyemoro (puc. 3,
touka 10) wiu HOBOTO 31aHus (puUc. 3, Touka 9).

B cirydae He0OX0AMMOCTH 3KOHOMHHU BEITUYHMH PACUETHBIX PAaCXO0B ra3a oT
nByXx (puc. 3, I + II) unu Gonee 3naHuid mapaMeTpsl HOBOTO ra30MpoBOJia OIpe-
JeNIAI0TCSA TIOCEIOBATeNbHO Ui KaXJ0TOo ydacTKa MpucoenuHeHus (puc. 3,
touku 3-5, 59 mnu 5-10) B COOTBETCTBUM C BO3PACTAIONIUM PACUCTHBIM pac-
xogoM raza. llpu ucmonb30BaHMU PACCUMTAHHOTO TaKHUM 00pa3oM IOIMOJHU-
TEJIHHOT0 HOBOTO ra3olpoBOJa PEXUM PabOThI CTapoil pacnpeaeTuTeNsHON ce-
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TH Ta30CHA0KCHUS OCTAHETCS HEM3MEHHBIM 6naroz[apﬂ 00€eCcIICYeHUIO MPEIKHETO
pacrnpeaciacHusd ,Z[aBJ'IeHI/Iﬁ BO BCCX Y3JIOBBIX TOYKAX.

AN

Puc. 3

OpHaKo MPOKIJIAAKU JOMOJIHUTENFHOTO HOBOTO Ta30MpoBoa IS Mepepacipe-
JeTIeHHs PacueTHOTO ra30MoTPeOIeHUS U COXpAaHEHHs IOCTOSHCTBA pesKiMa pado-
TBI CTAPOY TA30pACTIPEICIUTEIBHON CETH MOXKHO H30€KaTh ITyTEM HCIIOIB30BaHUS
JYTUHTOB (MTAapaJUIEIbHBIX yYacTKOB Ta30MpOBOJIOB) [7], KOTOpBIE HEOOXOIMMO
MIPOKJIAIBIBATH HA BCEX yUACTKaX CTaporo ra3elpoBO/Ia ¢ H3MEHEHHBIM PACUeTHBIM
pacxoznom raza. Tak, B IpuBeaeHHOM ipuMepe (puc. 3) 11t ra30cHa0KeHHs HOBO-
ro goma IV mynuHrH Hamo MPOKIaabBaTh Ha ydacTkax 3—4 u 4-5.

s yBenu4eHus: UCIONb30BaHUS PACUETHOTO pacxoja rasza peKOHCTPYHpPO-
BaHHBIM 37aHueM | nmynuHTH cnenyer ycrpanBaTth Ha y4dactkax 3—4, 4-5, 5-6,
6—7 u 7-8. Pacuer mapameTpoB IyNHHIOB (IJIMHY W JUAMETP) CIEIyeT IpOo-
n3BoAUTh o (hopmysiam, pekomenayembiM C. A. BoOpockum [7]. Tak kak
JYIUHTH MOTYT OBITH 3HAYUTENBHO KOPOYE yYaCTKOB Ia30MpOBOJIOB, AJS KOTO-
PBIX OHU IpeAHAa3HAYeHBI, UIOMAIKHA X YCTPOMCTBAa MOXKHO BBIOMpATh B y100-
HBIX MECTaxX CTapbIX TEPPUTOPHM, HE 3arPOMOXKIECHHBIX Pa3IMYHBIMU MOA3EM-
HBIMH KOMMYHHUKAIlUSIMH U cTpoeHusiMH. Kpome Toro, mpucoennHEeHHEe HOBBIX
ra3onpoBOJOB M JIyITUHIOB JJIs1 HU3KOTO JaBJIEHMS ra3a MOYKHO MPOU3BOAMTH
0e3 BBIKIIIOUCHUSI M TIPOJTYBKH PEKOHCTPYHPYEMOTO Y4acTKa CTaporo pacrpese-
JUTETHFHOTO Ta30IPOBO/IA, UTO 3HAYUTEIFHO YIPOIIAET BCE MPOIIETYPHI.

[IpoksaaKy HOBBIX Ta30MPOBOJOB W JYMHHTOB MOXHO 3aMEHHTH YCTPOH-
CTBOM CHELHaJbHBIX BCTABOK YBEIMUYECHHOIO JUaMETPa B ICUCTBYIOIIMIA CTaphlid
pacipenenuTeNnbHBIA Ta30IPOBO. Y CTpanBaTh BCTABKHM HEOOXOAMMO Ha BCEX
y4acTKax OT y3JIOBBIX TOYEK SKOHOMHUH PACUETHBIX PACXOJOB rasza I0 MX POCTa
AHAJIOTMYHO JIyIIMHIaM. Y CTPOMCTBO BCTABOK TPeOyeT OTKIIFOUEHHSI 3TUX y4acT-
KOB CTaporo pachpeAeauTeNbHOro ra3olpoBoia, YTO BEI30BET JAOIOIHUTEIbHbIC
TPYJ03aTpaThl U pacxo/bl.

Bri0op BapraHTOB MOAEPHHU3ALUH TYNHMKOBO-Pa3BETBICHHON BETBH pacipe-
JETUTENBHON CUCTEMBI Ta30CHA0KEHHS ISl YaCTH KUJIOTO MacCHBa MPOU3BOST
MOCJIE 3aBEpIICHUS NMPOEKTa PEKOHCTPYKIMH M AONOJHUTEIBHON 3acTpOHKH
JTAHHOM YacTH JKHUJIOT0 MacCHBa MOCPEJCTBOM pacyueTa FHAPaBINYeCcKOro pexu-
Ma, OCHOBAHHOT'O Ha TOM, YTO UCIOJIB3YIOT CIEeyIOIINE MEPHI:

e HOBBIC BCTaBKHM Ia30NpOBOJia C BHYTPEHHHM jauameTrpoM B 1,6—2 pasza
Oouibllle AUAMETpa MOJCPHU3UPYEMOTO yUacTKa U JUIMHON
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= (1,1-1,2) 2P =80 (14)
Ap,
e JYIUHTH C BHYTPEHHHM TUaMeTpoM B 1,6—2 pasza Oomplle nuameTpa Mo-
JIEPHU3UPYEMOT0 Y4acTKa U JJIMHOU

I — Apl _Apo
Ap;

rae | — mimMHa BcTaBKM WM JTynUHTa, M; Apog, Ap; — IOTEPH JaBJICHUs HA MOJEP-
HU3UPYEMOM YYacTKe Ta30IpOBOAA JI0 U MOCIE PEKOHCTPYKIUH JKUIOTO MacCH-
Ba, [la; Ap; — ynenbHas moTepsl JaBiCHHSA HA Y4acTKe IIOCE PEKOHCTPYKUUH
JKHJIOTO MaccuBa, [1a - M;

e IPU HEOOXOJMMOCTH yYMEHBIIICHHS MOTEPh JABJICHHs MPUMEPHO HA MOpSs-
JIOK BO BCEH BETBH Ta30MpOBOJA MPOM3BOAT 3aMEHY ydyacTKa JAAHHOW BETBH
WIA COOPY’KAaloT MapajjelbHble YYacTKH Ia30lpoBOJa, AUAMETP KOTOPHIX B
1,6-2 paza Gonpllie THAMETPOB MOACPHUZUPYEMBIX YIACTKOB.

MozepHu3anuo MOoCpPeICcTBOM 00yCTpOWCTBA BCTABOK, JIYIMHIOB WM Ia-
pAJUIEBbHBIX YYaCTKOB OCYLIECTBIISIOT Ha BETBAX Ta30NPOBOJOB C BBICOKUMH
MOTEPSMHU OaBJICHUS, OOYCIOBICHHBIMH MX OTHOCHUTEIHHO HEOOJBIUMMH IHa-
MeTpamu. ClenyeT paccMaTpuBaTh HECKOJIIBKO BapHMaHTOB MOACPHU3ALMUH OT-
JEeTbHON YacTH paclpeleNUTENbHON CHCTEMbl Ta30CHAOXKEHUS — TYIHMKOBO-
Pa3BETBICHHOW BETBH, MPHBOMASIMINX K IOBBIIICHUIO MPOIYCKHOM CIIOCOOHOCTH
YYacCTKOB Ta30MPOBOJIOB U YMEHBIIEHUIO TIOTEPh, IABICHHS:

e 3aMEHA YaCTH y4YacTKa ra3onpoBojia Ha TpyOy Ooibliiero quaMeTpa, Ha3bl-
BAEMYIO «BCTaBKOW»;

e YCTPOMNCTBO JYTHUHTa;

e YCTPOMCTBO NapaJyIeIbHOTO OTBETBICHUS ISl BCETO yYacTKa Ia30IpOBOAa;

¢ 3aMEHa BCET0 yyacTKa ra30MpoBoia Ha TPyOy OONbLIero AuamMeTpa;

e KOMOMHAIIUS STHX CIIOCOOO0B.

Jnst xaxaoro BapuaHTa MOJAEPHHU3ALMM KaKIOTO 3JIEMEHTa paclpeleliu-
TEJNBHOW CUCTEMBI ra30CcHA0XKEeHUsI HE0OXO0JMMO HalTH Hanbosee (P PeKTHBHEIC
W JeleBble CHOCOOBI MOBHIMEHHS MPOIMYCKHOW CIIOCOOHOCTH Ta30MpOBO/a H
napamMeTpbl UX MPUMEHEHHUS B CIOXKHBIX YCIOBHSIX CTapbIX KHJIBIX MAcCCHBOB,
rJle CyIECTBYIOT MHOTOUYHUCICHHBIC IMOJ3EMHBIE CHUCTEMBI JKU3HEOOECIICUeHHS
(BOZOTIPOBOI, KAHAIN3AIHSI, TEILUIO- U DJIIEKTPOCETH U JIP.), & TAKXKE PacIoNoxkKe-
HUE W KOHOQUTYpalds 3MaHUi CO3/IAI0T OOJIBIINE TPYIHOCTH TPOBEICHUS 3EM-
JISTHBIX paboT.

OcHOBOH IS oTpeesieHHs] HeOOXOANMBIX IapaMeTpOB MOJEPHHU3ALUU SIB-
JSIFOTCSI ypaBHEeHuUs [2, C. 74, 211]:

e TIa/ICHUS AABJICHUS HA PACCMATPUBAEMOM YUaCTKe

Ap, =0,81pA05d 1, (16)

(15)

rae Apo — nepenan (IOTepH) JaBJICHUS I'a3a B yUacTKE paclpeleuTeIbHON ceTH
JI0 PEKOHCTPYKIMM CTaporo *HJIOro maccusa, Ila; pp — MIIOTHOCTH rasa mnpu
HOPMAIBHEIX YCIOBHSX, KI/M°; A — Kod(dumment Tperus; Qo — 06beMHBIIT pac-
XOJI ra3a, IPUBEICHHBINA K HOPMATbHBIM YCIIOBHSIM, M>/4; 0 — BHYTpPEHHUI 1Ha-
MeTp TpyObl ra3onpoBoa, cM; | — [uinHa yyacTka pacnpeaeuTe bHOM CeTH, M;

e KalMTAIbHBIX BIOKEHUH B Ta30MIPOBO/IBI

K = bd, (17)

rae b — koa¢hdunment croumocTH, pyo./cM.
Hcxons w3 9THX ypaBHEHHH, MOXKHO TIOJTyYHTh:
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1) 3aBUCHMOCTb HEOOXOJUMOT0 BHYTPEHHETO AWaMETpa ra30IpoBoOAa OT yIEib-
HOTO NaJieHust JaBieHus (Ap) Ha J1r000M ydacTKe paclpeAeUTENIbHOIO Ta30IPOBO-
11a TIpY Pa3BUTOM TypOYJICHTHOM (QBTOMOZEIBFHOM) PEXKUME IBIKECHHUS ras3a

d = [(0,81poAQ3) /ApI*% (18)

2) 3aBHCHMOCTh HEOOXOIUMBIX JHAMETPOB IMMapajlieIbHO COCIWHEHHBIX Ta-
30IIPOBOJIOB OT HEOOXOAMMBIX PacXOJIOB T'a3a

do/d; = (Qo,z/Qo,1)0’4, (19)

rae di, d — BHyTpeHHME AMAaMETPHI Ta30mpoBOaOB, ¢M; Qpi, Qo2 — cooTBer-
CTBYIOIIIME HHIEKCAM PacXObl rasa;

3) yMmeHbIIeHHE TOTEPh NABJICHHS B Ta30MPOBOJE TMPH YBEITUYCHUU €r0
BHYTpeHHeTo nuamerpa B 1,6—2 pasza cocrapiser 10-32 pa3sa;

4) OTHONICHNE KATUTAIBHBIX 3aTPaT Ha YCTPOWCTBO IYIIHHTOB B 3aBHCHMO-
CTH OT UX JUTMH U PacXOJ0B rasza

Ka/K1 = ((Qo — Qo,2)/(Qo — Qo,1))0’4(|2/|1)0’2(|2/(|1 - Al)), (20)

rae K;, K; — xanurtaipHbIe 3aTpaThl HAa YCTPOWCTBO JIYMUHTA W IAaPaJLIENEHON
BeTkH; Qo — HEOOXOMUMBIN OOIINK pacXo. ra3a dyepe3 pacueTHBI YJacTOK pac-
npenenurensaoi cetw; |y, i — mmMHEL AynuHra M mapaniensHoR (OCHOBHOIN)
BeTBU; Al = (Ap1 — Apo)/Ap1, Ap1, Apo — pacueTHbIe Hieperna bl JaBIeHHs Ha pac-
YETHOM y4YacTKe IOCIe U 10 MOJIepHU3aNuU; Ap; — HEOOXOAUMOE yIelnbHOE Ta-
JICHHE JaBJICHUS HAa yYaCTKe TOCIIe MOICPHHU3AIINY.

OCHOBBIBasICh Ha TPUBEJCHHBIX OCHOBHBIX MPHUHIIMIAX PEIICHUS ITOCTAB-
JICHHBIX 3314, CJIEyeT OTMETHTh, YTO AJISI HOPMaJIbHOW pa0OTHl BCEX Ta3ormo-
TpeOIIIOMKX TPUOOPOB HU3KOTO AaBIICHUS M30BITOYHOE aBJICHUE ra3a Ha BXO-
Jie B mpubop JomxHO cocTaBiaTh 1,2-3,0 klla, a 'y xaxmoro oTBeTBIEHUS B 3/71a-
nue — 1,8-3,0 xIla [3, c. 80]. Ecau BepxHUH mpenen BEIMYUH IOMYCTHMO-
ro m30BITOYHOTO JaBiEeHUs ra3a obecreumBaercsi (pyHkunonmposanuem [PII,
TO HIWKHUE 3HAYCHUS N30BITOYHOTO JIABIEHHS 3aBUCAT OT THAPABIMYECKAX Xapak-
TEPUCTHK PACIPEACITUTENFHON CeTH 1 00HEMOB MMOTPEOJICHHS Ta3a BCEMH TMOTpe-
ourensimu. [Ipu pocte moTpediieHns Ta3a 1Mo MyTH €ro CIIEA0BAHUS K KOHIIEBBIM
MOTPEOUTEINSAM MOCIECAHAM MTPOCTO HE XBATHT ra3a, YTO BBIPA3UTCS IaJICHUEM €T0
M30BITOYHOTO JIABIIEHWS Ha BXOJEC B Ta30BbIe IMPHOOPHI HIDKE HOPMATHBHOTO
1 yXYIIIEHHEM UX Pa0OThl, OTKIIFOYCHHUEM H TTOBBIIIIEHHEM OMACHOCTH DKCILTyaTa-
uu. [ToaToMy yBENMUYEHHE KONMYECTBA Ia30MoTpeOsIsIomuX NpuOOpoB, CBSI3aH-
HOE C YBEJMYCHHEM JKWJIOW TUIOIIAAN U KOJIMYECTBA KBApTUP MPU PEKOHCTPYKIUH
CTapbIX XWIBIX JOMOB C JOCTPOMKOW BEPXHMX 3TaK€l M JONOIHUTENBHOM 3a-
CTPOMKOM CBOOOIHBIX TEPPUTOPHI, B KOKIOM KOHKPETHOM CIIydac MOYKET PUBO-
JUTh K HEOOXOAMMOCTH MOJCPHHU3AIMN KaKOTO-TO ydacTka rasomposona. [lpu
3TOM TPOM3BE/ICHHBIE OTAENbHBIE MOJEPHHU3AIMH YYacCTKOB Ta3oIPOBOOB IPH
OKOHYATEIbHOW PEKOHCTPYKIMH KHJIOTO MacCHBa MOTYT B3aUMHO NEPEKPhIBATHCS
U 1aKe Memath apyT Apyry. CiaenoBaTenbHO, BEIOOD, OIEHKY M PEean3alliio Bapu-
AQHTOB MOJICPHH3AIINH OTAEIHHBIX IIEMEHTOB PACTIPeIeIUTEIHbHON CHCTEMBI Ta30-
CHaO)XeHH HEOOXOIMUMO TMPOM3BOAMUTE MO KOMIUIEKCHOMY IPOEKTY PEKOHCTPYK-
LUK ¥ JIOTIOJTHATEITLHOM 3aCTPONKH BCETO YKIIOTO MacCHBa.

YBenuueHne UIMH BCTABOK W JIYITHHTOB TIPUBOJUT K POCTY KalHUTaJIbHBIX 3a-
Tpar Ha MOJIEPHHU3AIMIO YYaCcTKa pacpeAeTUTeIbHON CHCTEMBI Ta30CHA0KEHHSL.
[ToaTOMy BCTaBKHM U JIyIIHHTH JTOJKHBI OBITh MUHUMAJIBHBIX Pa3MEPOB, KOTOPHIM
CYIIIECTBEHHO CIIOCOOCTBYET pe3koe (B 1,6—2 pasa) yBelnueHUE UX TUAMETPOB.
[TosTOMyY ycTpauBath 1ejble NapajjieibHble BETBH WM 3aMEHbl Y4aCTKOB Ia3o0-
MPOBOJOB 3KOHOMHUYECKH ONPaBAaHO TOJNBKO B CIIydae HEOOXOIUMOCTH YMEHb-
LICHUS OTeph AaBlIeHNS Ha 3THX ydacTkax B 10 u Gonee pas. [Ipu aTom criemyer
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YUHTHIBATh TEXHUYECKHE CIOXHOCTH, CBS3aHHBIE C 3eMIISTHBIMH Pa0OTaMU H
BPEMEHHBIM OTKJIIOYEHHUEM Ta30CHA0XEeHHS B CTapbIX KHIIBIX palloHaX 0COOEH-
HO KPYIHBIX TOPOJIOB.

CrnenoBaTensHO, HanOOJEe MPEANOYTHTEIHHBIMH MEPOMPUATHSIMU TIPH MO-
JICPHU3AIIUYU OTJIEJIBHBIX YYaCTKOB ra30MPOBOIOB SIBJISIOTCS JIYIUHTY U BCTABKH
C AMaMeTpaMH ra3onpoBojioB B 1,6—2 pa3a Oomnbiue cTaporo ydactka. [Ipu sTom
JUIMHBI BCTABOK C YYETOM OCTATOUYHBIX MOTEPh JABJICHHUS JOJDKHBI COCTABJIATH
1,1-1,2 pacuerHoii uHBL, TAe KO3QPUIUEHT 1,2 UCTONB3YeTCsl C YIeTOM MecT-
HBIX COINPOTHMBIECHHUI H3MeHeHHMs aumamerpa mpu di/dy = 1,6 u |y < 0,51,
a koo dunuent 1,1 — mpwu |y > 0,5lg, e lp — aawuHa yuyacTka razomposoa.

JIj1st JIyTTHHTOB € YYETOM CTapoil BeTBH raszonposoa npu di/dy = 1,6 (rme dp —
BHYTPCHHUI JUAMETp JyIHHTa) HET HEOOXOAMMOCTH YYHUTHIBATH MECTHOE CO-
MIPOTHUBJICHNE BPE30K U MMOBOPOTOB, €CIIM HE YUYUTHIBATh YaCTUYHBIN IMPOXO/] Tasa
gepe3 CTaphli MapauieIbHBI YIacTOK ra30mpoBoaa. Torma HeoOxoauMast JyIiHa
aynuHra coctaBisiet l; = (Apy — Ap,)/Apa,

st yMEHbIICHUs 3aTpaT Ha MOAEPHU3AIUIO OTJCIBHBIX YYaCTKOB ra30Ipo-
BOJIOB TIPH TTOMOIIM BCTaBOK W JYIIHHTOB, & TAK)K€ yCTPOWCTBA TapaUIeIbHBIX
BETBEH JUIA YYaCTKOB Ta30MpOBOJIOB CIEAYEeT BBIOMPATh YYACTKH HEOONBIINX
nrameTpoB (< 200 MM) ¢ BBICOKUMH TTOTEPSMU TaBICHHSL.

OmHUM U3 yCIOBHH pecypcocOepekeHust Ipy MPOeKTUPOBAHUH CETel ra3o-
CHaOXEHHs SIBJISACTCS MPUMEHEHHE BCETO COPTAMEHTA BBITYCKAEMBIX IPOMBIIII-
JIEHHOCTBIO quameTpoB TpyO [8]. Mcmonp3oBaHre OrpaHHYEHHOTO COpTaMeHTa
TpyOOIIPOBOZIOB B TOCHEIHEE BPEMS MOXET OOBSICHATHCS, BO-TIEPBBIX, HECO-
BEPILIICHCTBOM METOJUK MPOCKTHPOBAHUS, MPH HCHIOJIb30BAHUN KOTOPHIX HAJU-
Yye JONOJHUTEIbHBIX THIIOPa3MEPOB JIMAMETPOB HE IMPUBOJUT K COKpaIle-
HHIO 3aTPaT Ha CTPOUTENHCTBO, MOJCPHU3ALMIO U SKCIUTyaTallIO Ta30BbIX CETEH.
Bo-BTOpBIX, YCIIO)KHEHUE MPOIIECCOB MOCTABKH, XPAHSHUS U MOHTaXa, YTO OJHAKO
MaJI0 OTPaXKAeTCsl B CMETHBIX HOpMaX. B-TpeThHX, 3aKa34yuK HE BCEraa MPOBOIUT
KOHKYPC MKy MPOSKTHBIMHA OPTaHU3AIIMSIMHE, B TO BPEMsI KaK CTPOUTEIIH 3auHTe-
PECOBaHbI B YBEJIMUYCHUH CTOMMOCTH TpoeKkTa. [IpuMeHEHHE TONBKO BBITYCKAEMbIX
B PecrryOmmkm benapych MOMMATHICHOBEIX TpyO, COPTAMEHT KOTOPHIX BechMa
OTpaHWYeH BCIIEACTBUE UX 00Jiee HU3KOW CTOMMOCTH IO CPaBHEHHUIO C UMIIOPTHBI-
MU Onarojapsi mporpaMme WMTIOpTO3aMelleHHs, SKOHOMIUYECKH IelIeco00pa3Ho,
XOTsI IPUBOJUT K HECKOJBKO 3aBBIIIIEHHON MaTepUaIOEMKOCTH.
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TEXHUKO-9KOHOMUYECKASA DOPEKTUBHOCTD
HNCITIOJIBb3OBAHUA AYThA, OBOT'AIIEHHOI'O KUCJIOPOJ10M,
B OTONUTEJBHBIX KOTJIAX MAJIOM MOIIIHOCTH

Kana. texn. nayk, nou. PATHUKOB II. J., kana. texu. nayk MEH/IEJIEB /1. B.,
JOKT. TexH. Hayk, pod. TPYCOBA M. A., kana. Texn. Hayk KABUIIIOB C. M.

benopyccxuil nayuonanbuvlil mexnuyeckuil yHugepcumem

3aMeHa BO3IYLIHOTO AyTbs KHUCIOPOIOM MM CYLIECTBEHHOE ero oborarie-
HUE KUCIOPOJOM MOBBIMIAIOT TeMIEpaTypy T'OpeHHs ra3zoo0pa3HbIX TOIMJIHMB HA
500-900 °C, yBenuuMBarOT U3Iy4aTeibHYIO CIOCOOHOCTh (pakena B 1,5-2 pasa,
YMEHBLIAIOT 00BbEM MPOAYKTOB cropanus B 2—3,5 paza U COOTBETCTBEHHO KOJU-
YeCTBO YHOCHMOW MMM TEIUIOTHI, YTO NpHBOAMT K mosbimeHuto KIIJ ycra-
HOBOK. YKa3aHHBIEC MapaMeTpbl CO3JAI0T MPEANOCHIIKH JJIsl IMUPOKOTO MpUMe-
HEHMS KHCIOPOAa B IpOIeccax CXKHUraHWsA TOIUIMB B HArpeBaTeIbHBIX Iedax
u ycrpoucTsax [1].

B crarbe npuBeeHbI pe3yIbTaThl KOMIUIEKCHBIX OKCIIEPUMEHTAIbHBIX H TEO-
peTUYecKuX ucciieoBanni 3PpPEeKTHBHOCTH IPUMEHEHHUS Ay Ths, 000TallEeHHOTO
KHCJIOPOJIOM, B OTONUTEIbHBIX KOTJIAX MaJOH MOIIHOCTH HA MPHUMEPE yCTaHOB-
ku HEIZA (tun HW-S-10/K). Ona npenHasHadeHa [uisi pa3orpeBa MaclsiHOTO
TemoHocuTens obbemMoM 10 180 M%/4, ocHaIleHa TyTHEBOM rOpeKO# (BHPMEL
WEISHAUPT/G50/2-A, paboraroriieii Ha XOTOAHOM BO3IyXe C MAaKCHMAIbHBIM
norpe6ennem 10 400 M>/d IPAPOIHOTO Ta3a C TEIUIOTBOPHON CIIOCOGHOCTHIO
8000-8300 kkan/m> (MakcuManbHas TeIIoBas MOIIHOCTEL — 5400 kBT, naBneHue
B ropenke — 110 500 Mb6ap). O6wwuii Bun ycranosku HEIZA npusenen na puc. 1,
TOPEJIOYHOr0 yCTPOicTBa — Ha PHC. 2.

Puc. 1. O6umii Bux xoria HEIZA Puc. 2. Topenka ¢pupmer WEISHAUPT/G50/2-A
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