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JHEPT OO®®EKTUBHBIE PEXKUMbI TEIIJIOCHABXEHUSA
KWIbIX 3JAHUI
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I'TI «Unemumym sxcunuwya — HUTITUC umenu Amaesa C. C.»
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IoBemenne koMQpopTHOCTH 1 0€30MACHOCTH JKUIIbS — OHO U3 OCHOBHBIX TpeOoBaHMI
MIPU KalIMTaJIbHOM PEMOHTE, PEKOHCTPYKIUU CTAPBIX U CTPOUTEILCTBE HOBBIX JKHIIBIX 3/1aHUIL.
Cy1ecTBeHHBIM (haKTOPOM 3TOTO SBJISAETCSA 3aMEHA HCTOYHHMKOB IIPUTOTOBJIECHUS OBITOBOI ro-
psiueil BOIBI C KBapTHUPHBIX TI'a30BBIX BOJOHArpeBaTeliedl Ha OONIEJOMOBOE Tropsiiee BOJO-
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cHa0>KeHHE 3a CUeT LIEHTPAIN30BaHHOTO TerocHatxkeHua. KpaiiHe HepaBHOMepHOE MOTped-
JIGHHE TOPSAYEH BOJbBI KHIIBLIAMHU 3@ CYTKH IPUBOJHUT K HEOOXOIMMOCTH PE3KOT0O YBEIHUCHUS
YPOBHSI LIEHTPAIM30BAHHOTO TEIUIOCHAOKEHUSI B T€UEHHE HECKOJIBKHX 4acOB B CYTKHU, UTO
TpebyeT CyIIeCTBEHHOTO OBBIIICHUS TEIJIOBOI MOITHOCTH MCTOYHUKOB. [ToaToMy mpejiara-
€TCsl Ha MEepUOJ KPATKOBPEMEHHOI'O MHMKOBOTO MOTPEOJICHHs ropsiuell BOAbI 3HAYMTENBHYIO
gacTh (10 50 %) pacxoa TEIUIOTH Ha IEHTPAIN30BAaHHOE OTOIUIEHHE U BEHTHJLILIUIO Hampa-
BUTH Ha IIPUTOTOBJICHHE TOPSTIEH BOJIBL.

IIpu 3aMeHe KBapTHPHBIX I'a30BBIX BOJOHArpeBareiiell Ha oOIIeJOMOBOE Topsdee BOJIO-
cHa0)XeHHE BBICBOOOKIAeTCsl OOJBIIOE KOJIUYECTBO NMPUPOAHOTO raza, KOTOPOE MOXKHO HC-
MOJIB30BAaTh HE TOJIBKO [UIS TIOJY4YEHHS] HEOOXOMMMOIl TEIJIOBOH, HO M BIEKTPHYECKON
sHeprur. OCOOEHHO BBITOJHA TaKas 3aMeHa IPH JOCTaBKE K JKMJIBIM palfoHaM TEIUIOTH OT
TOIl, rae 3HaYMTENbHAs YacTh TEIUIOTHI, OCOOCHHO B OTHOCHTENBHO TEIUIOE BpeMsi roja,
BeIOpachiBaeTcss B atMochepy. ComepikaHue CTaThbd OCHOBAHO Ha HECKOJIBKUX MOTYyYEHHBIX
paHee maTeHTax.

KnioueBble cinoBa: KoM(pOPTHOCTh, 0€30MaCHOCTD XKHJIbs, Ta30BBI BOJOHArpeBaTeb,

KaIlMTaJIbHBII PEMOHT, PEKOHCTPYKIHS >KUIIbSI, TOpPAYast BOJA, OTOIICHUE U BEHTHIIALIUS, He-
PaBHOMEPHOCTH TEIUIOCHAOXKEHYSI, PEeXKUM TeruiocHabxkenus, TOLI.

Wn. 4. bubnuorp.: 12 Ha3B.

ENERGY-EFFICIENT REGIMES FOR HEATING-SUPPLY
OF THE RESIDENTIAL BUILDINGS

OSIPOV S. N., PILIPENKO V. M.

Government Enterprise Institute of Habitation — NIPTIS named after Ataev S. S

Rise in comfort and inhabitation safety is one of the main requirements of the general
maintenance, reconstruction of the old and construction of the new residential houses. One of
the essential factors of it is substitution in the household hot-water preparing sources: from the
individual domestic gas water-heaters to the common entire-building hot-water supply at
the expense of the centralized heat supply. Extremely erratic hot-water daily consumption by
tenants leads to the necessity of sharp increase in central heat-supply level during a few hours
of the day, which requires a significant increase of the source heat-power. On that score, the
authors propose to direct a significant part (up to 50 %) of the centralized heating and ventila-
tion heat power-consumption to the hot water preparation during the period of short-term hot
water consumption peak.

Substitution of the individual domestic gas water-heaters with the common entire-
building hot-water supply releases a huge amount of natural gas which can be utilized not only
for production of the necessary heat power but as well for electric power producing. This sub-
stitution is especially advantageous if heat-power is delivered to the residential area from
a HPC where significant part of heat especially in a relatively warm season of the year is
thrown out into the air. The content of the article is based on several patents received earlier.

Keywords: comfort, inhabitation safety, gas boiler, general maintenance, housing recon-
struction, hot water, heating and ventilation, irregularity of the heating supply, heating-supply
regime, HPC.

Fig. 4. Ref.; 12 titles.

Hauwnnas ¢ mocnenneit Tpetn XX B. B ctpanax CHI' B ¢Bs3u ¢ pe3kuM poc-
TOM IIeH Ha DHEPropecypchl MPOBOJATCS OOUIMPHBIC PaOOTHI 10 YMEHBIICHHIO
TPAaHCMHUCCHUOHHBIX M WHBIX TEIUIONOTEPh 3IaHUH C IENIbI0 YKOHOMUH PacXO0JI0B
Ha ortorutenue. Tak, mpoBonumasi B PecrryOnmke bemapyce TemmoBast MoaepHU-
3aIus 3JJaHUH MTO3BOJIET COKPATUTh TPAHCMUCCHUOHHBIC TIOTEPH MTPUMEPHO B JIBa
pasa, 9TO YMEHBIIAET OOMLIMI PacXoja TEIIOTHI Ha oToruieHue Ha ~30 % [1].
Hcnonp3oBaHue KaHATBHBIX TEIUIOOOMEHHUKOB-PEKYNIEPATOPOB «BO3IyX — BO3-
nyx» [2] mo3BONISET CHU3UTH OOMIME TEIUIOBBIEC 3aTpPaThl HA OTOIUIEHUE JKUIIBIX

48



3IaHUll ellle MPUMEPHO B J[Ba pa3a, YTO COKpAIlaeT OOIIHUe MOTEPH TEILIOTHI
M0 CPAaBHEHUIO C NEPBOHAYAIBHBIMH JIO TCILUIOBOW PEaOWIIMTAIUK TOYTH B TPH
paza. [lomy4yeHHYI0 SKOHOMUIO TEIUIOTHI MOKHO YaCTHYHO HANPaBUTh HA TEILIO-
CHaOXeHNE HOBBIX 3JaHWUM, MOCTPOCHHBIX JUIS YIUIOTHCHHS 3acTPOMKH CTa-
pPBIX MUKPOPAMOHOB M JKWIBIX MAaCCHUBOB, HMCKOIIUX BHYTPU 3aCTPOCHHBIX
MEPUMETPOB KBapTaJOB 3HAYHWTEIbHBIE CBOOOIHBIE IUIOMIANM, a TaKkKe Ha
YCTPOMCTBO IICHTPATU30BAHHOTO TOPSYETO BOJOCHAOKECHHS BMECTO KBapTHP-
HBIX Ta30BBIX MPOTOYHBIX BOAOHarpeBareneil. Takoe MCIONb30BaHUE COKOHOM-
JIEHHOW TEIIOTHI B CHCTEMAaX TEIJIOCHAOKEHUS CO 3HAYNTEIHHON 0Nl Terio-
¢ukanmonHoro pexxuma TOIl mo3BoJIIeT ONMpaBAaTh CYIIECTBEHHBIC 3aTPAThI
Ha TEIUTOBYIO MOJCPHH3AINIO 3/IaHUH M HCIIOJIb30BaHUE KBAPTUPHBIX TEILIO00-
MEHHUKOB «BO3IyX — BO3Myx». lIpm 3amMeHe OZHOTO ra3oBOr0 BOJOHArpeBaTe-
7Sl Ha IIEHTPAIM30BaHHOE ropsidee BOJOCHAOKECHHWE B COOTBETCTBHM C M. 6.3
CHB 4.03.01-98 romoBoil pacxon MpUPOTHOro raza yMmeHsimaercs Ha 150 M
(c 250 mo 100 m® Ha mpurorosienne muuy). [109TOMY B CBSI3H C MOCTOSH-
HBbIM POCTOM CTOMMOCTH Ta3a, 0COOCHHO MHTEHCUBHBIM (IIOYTH B YETHIPE pa3a)
B nepuoy 2007-2012 rr., noseimeHue 3(h(PEKTUBHOCTH UCIIOIB30BAHUS TEIIIO-
¢ukanrorHoro pexkxuma TOL] myTeM 3aMeHBI Ta30BBIX MPOTOYHBIX BOAOHArpe-
BaTeNe MOKET UMETh 0CO00€ 3HAYCHUE JIUISl YBEITHUUCHUSI YCTOMYMBOCTH SHEP-
rocOepexxeHns KuIoro cekropa. Kpome Toro, mepexon Ha LEHTPaIN30BaHHOE
ropsiaee BOJOCHAOKEHHE CYIIIECTBEHHO TOBHIIIAET YPOBEHHb OE€30MIACHOCTH KHU3-
HEJCSITeILHOCTH JIFOJICH, TaK KaK C KaKIBIM I'OJIOM KOJIMYECTBO CMEPTEIbHBIX
CIIyd4aeB TMPH HCIIONF30BAHWN Ta30BBIX NMPOTOYHBIX BOJOHATpeBaTelNeil yBeiu-
YHBAETCS.

CyIleCTBEHHYIO SKOHOMUIO TEILIOTHI MIPH PEKOHCTPYKIIUHM TEIUIOCHAOKCHHS
3MaHUS MOXKHO TONyYUTh TPH YMEHBIICHWW YPOBHS TEIUIONOTpeONeHHUS Ha
OTOIUICHHE B pE3yJbTaTe TEIUIOBOH MOACPHU3AIMH W TPUMEHEHHS TeIu1000-
MEHHHUKOB-PEKYIIEPATOPOB «BO3AYX — BO3AYyX», B Clydae IepeBOJa HarpeBa
OBITOBOHM TOpsiYEH BOJBI C Ta30BBIX NMPOTOYHBIX BOJOHArpeBaTeleil Ha IeHTpa-
JU30BaHHYIO JIOMOBYIO CHCTEMY TOpPSYETO BOJOCHAOXKEHHS, paOOTAaroOIIyI0 OT
oOmieit cetn TernocHaOxeHus. [Ipu 3ToM B cHUCTeMe Tra3ocHaOXKeHHsS Topoja
B COOTBETCTBUH C yKpynHeHHbIM HOopMaTuBoM CHB 4.03.01-98 (1. 6.3) BbIcBO-
6oxaaercs 150 m>/rox IIPUPOJHOIO ra3a Ha OJHOI'O 4YEJIOBEKa, ropsyee BOMO-
CHaOXeHNEe KOTOPOTO IEHTPAITM30BAHO 32 CUET TEIUIOCHAOKCHHSI.

B kagectBe mpumepa MOXKHO TIPHBECTH Pe3yJbTaThl PACUETOB IJISI CTAPOTO
TOPOJICKOTO JKHJIOTO MacCHUBa C JIOMaMH, OOOpPYJAOBaHHBIMU Ta30BBIMHU IIPO-
TOYHBIMU BOJIOHArpeBaTeNsiMU, TAe MpoxXuBalOT 16045 uenosek [3, c. 221,
Tabn. 4.2]. Jns Takoro >KWJIOTO MacCHUBa PacXoJ]l TEIUIOThI Ha oToruieHue Q;
B 3aBUCHMOCTH OT HApyXHOH TemmepaTypsl t, rpaduvecku mpeacTaBicH JIU-
Huell 1 Ha puc. 1, a 1uHUER 2 — pacxoJ| TeIJIOTHl HAa BEHTHJISIUIO OOIIECTBCH-
HBIX 3[IaHWH, KOTOPBIA JocTaTouyHO Maj. OOmmii pacxod TEIUIOTHI HA OTOTLIC-
HUEC M BEHTWIAIMIO JKUJIOTO PaiioHa JI0 TEIUIOBOW MOJCPHU3AIMH H300paKeH
muauer 3. [locne TeruioBoil MoIEpHHM3AIMKM BCEX 3JIaHHMIA PAacXo] TEIJIOTHI Ha
oToruIeHne yMeHsImics npumepao Ha 30-35 % [1], 9Tro mpeacTaBiIeHO MyHK-
TUpHOU nuHHMEH 4. B cilyuae MOBCEMECTHOrO NMPUMEHCHHS TEIIOOOMEHHUKOB-
PEKYIEPaTOPOB «BO3AYX — BO3AYX» PAaCXO]] TCIJIOTHI HA OTOIUICHUE YMEHBIIIACT-
cs IPUMEPHO B ABa pasa [2] oT ypOBHS TEIDIOMOTPEOIEHUs MOCIE TETUIOBOH
MoJiepHu3auu (puc. 1, muHus 5).
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Puc. 1. 3aBUCUMOCTb pacxoia TEMIOTHI HAa OTOIIEHHE OT HAPYKHOI TeMIepaTypsl

Kak mokaszeiBaioT pacueTsl, mpuBeAcHHbIE B [3, c. 222], cpeaHuil pacxon
TEIUIOTHl Ha LIEHTPAJIM30BaHHOE ropsiuee BOAOCHAOXKEHHE >KUJIOro paiioHa co-
craisger Q; = 50 MBT (puc. 1, nunus 6), u oOI1ast 3aMeHa BCeX I'a30BbIX IPO-
TOYHBIX BOJIOHArpeBaTeliell Ha MEHTPAJIM30BAHHOE Topsdyee BOAOCHAOKEHHE
npuOaBIseT 3Ty BETUUMHY K 00IIeMy HEHTPAIU30BaHHOMY TEIIONOTPEOICHHIO
(muHMA 7 — B cOy4ae TOJNBKO TEIJIOBOM MOJASPHU3AIMU BCEX 3AaHUI U JTUHUS § —
B Cllyyae TETUIOBOM MOJIEpHHU3AINN 3IaHUI W TOBCEMECTHOTO HCIOIb30BAHUS
B )KHJIOM CEKTOpE TETUIO0OMEHHHKOB-PEKYIIEPATOPOB «BO3AYX — BO3AyX»). Ecim
NPUHATH B Ka4eCTBE HAYaJIbHOM IPaHULIbl HCIIOIb30BaHMSI TIMKOBBIX HCTOYHUKOB
termoTel —2 °C (Q = 100 MBT), T0 U3 cpaBHEHUS JHHUIA 3 1 7 Ha puc. | BUAHO,
YTO HEO00XOIUMasi MOIIHOCTh MTUKOBBIX HCTOYHHKOB OCTAETCSI MPUMEPHO TPEK-
Hell u He TpeOyeT kakoi-mubo nepectpoiiku. [Ipu sToM Bes HeoOXoauMas Ter-
noBast MomHOCTh 10 100 MBT monrydaeTcs 3a c4eT TeroGUKaluOHHOTO PEKH-
Ma B TE€YEHHE BCETO roja, KpoMe HeOONBIIOTO (JIBe Henenu) nepuoaa npodu-
JAKTHYECKOTO PEMOHTA TEIUIOCETH. TakuM o0pa3oM, MEpeBOJl CTAphIX JKUIBIX
3IaHUH TTOCIIe TETUIOBOW MOJEPHU3AIUMH C Ta30BBIX MPOTOYHBIX BOJIOHATPEBAaTE-
Jiel Ha IeHTPAIM30BaHHOE TopsiYee BOJOCHAOKEHUE TI03BOIAEeT 0e3 KaKUX-TH00
Mepeaesiok MCIOIb30BaTh WMEIOIIYIOCS CHCTEMY TEIJIOCHAOKEHUS U 3a CUeT
TEIUIOro nepuoja roga (st yciaoBuid r. MuHcka — okono 160 cyTok) pacmiu-
PUTH HCIIONIB30BaHUE TEIUIO(UKAMOHHOTO Teproaa padbotst TOLI.

B ciydae, xorja kpoMe TEIIOBOM MOJEPHU3ANNN KBAPTHUPHI 000PYIYIOTCS
TEII00OMEHHUKAMHU-PEKYTIEPaTOPaAMU  «BO3IIyX—BO3AyX», @ Ta30Bble MpPOTOY-
HBIE BOJIOHATPEBATENN 3aMEHSIOTCS CHCTEMOHM IEHTPAIM30BAHHOTO TOPSYETo
BojocHaOXeHUs, o0ee moTpebIeHre TeTIOTH 3aMeTHO yMeHbIaercs (puc. 1,
TuHUS 8), 9TO MO3BOJIAET WCIOIB30BaTh MUKOBBIE MCTOYHHUKH TEIUIOTHI TOJIBKO
Npu HapyxHol Temmeparype t, < —7 °C U CyIIecTBEHHO AKOHOMHUT TOILIH-
Bo. IIpu stoM moms TtemnodukanroHHoW TeruioTel TOIl yBenmmumBaercs, 9To
YMEHBIIAET PAacXo/l TOIUIMBA HA OTOIJICHUE U TOpsYee TeIMI0CHA0KEHNE CTaphIX
JKWJIBIX MAaCCUBOB B pe3ysbTare MoaepHu3anuu. Kpome Ttoro, Ha 16045 xureneit
BHICBOOOIKIACTCS CPETHII PACXOJ] ra3a OKOMO 2,4 MITH M/TOI.

B cBs3u ¢ peskum (IpuMEPHO B TPH pa3a) YMEHBIIIEHHEM PacXo/a TeTUTOTHI
Ha OTOIUICHHE JKUJIBIX MOMEUICHUH MOCciie UX TEIUIOBOH MOJACPHU3ALUHN U PEKy-
TIepaIiy BO3IyXa paHee YCTaHOBJICHHBIC 00OrpeBaTENIbHBIE TPUOOPHI (pagraTo-
PBI, KOHBEKTOPHI U T. 11.) 00JIaal0T SBHO HM3JIMIMHEH TPEIoIIel CIIoCOOHOCTBIO,
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9yTo TpeOyeT MMO0 MX 3aMEHbI, TUOO PE3KOr0 M3MEHEHHUsl apaMeTpoB BHYTpH-
JIOMOBOTO TeroHocuTenss. OTHAKO 3TOT BOIIPOC HE OAHO3HAYEH, TaK KaK TaKHe
YCIIOBHS CO3/Ial0T BO3MOKHOCTH KOPPEKTUPOBKH TEMIIEPATYPHI PSIMOI CETEBOM
BOJIBI JI0 BEIUYMHBI, P KOTOPOH HE TpeOyeTcs MCIOIh30BAHUE MUKOBBIX HC-
TOYHHKOB TEIUIOTH, a JOCTATOYHO TEeMIepaTypbl BOJBI TEIUIO(QHUKAIMOHHOTO
nukira TOL. Ha pucynke [4, ¢. 52] npencraBieHsl rpagku M3MEHEHHS TEMITS-
paTyp Hapy»XHOTo BO3yXa . (pHC. 2a), MPOLEHTHON OJIH TEIJIOBON Harpys-
ku Q (puc. 20) m Temmeparypsl mpsMOW t,, U 0OpaTHOW 1, CETEeBOH BOIBI
OT TOJOBOW TPOAOIHKUTEILHOCTH TEIIOCHAOKEHUS ISl yCIIOBUU T. MMHCKa.
C pOCTOM CTOMMOCTH TOIUTMBA ONTHUMAJIbHBIC 3HAYCHUS KO3()(PHUIIMEHTOB Tem-
JTOPUKAIIMH O, OYAYT BO3pAcTaTh, TaK KakK MPH TEIUIOPHUKAIIMKM HarnOoJIee MmoJI-
HO MCIIOJIB3YETCsI CKpBITasi TeIloTa mapooOpaszoBaHusi Bonbl. [lostomy mpen-
CTaBJISIETCS LENecoOOpasHbIM CHHU3UTH TEMIEparypy NpSMOH CETeBOM BOJBI
Jake ISl TUKOBOI HapyxHOI Temmepatypsl (L., = —25 °C) no 95-100 °C u o1-
Ka3aThCsl OT UCTIOJIh30BAHHS MUKOBBIX UCTOYHUKOB TEIUIOTHI, HETIOCPEICTBEHHO
pPacxXoyIomMX TOIUIUBO, M OCYIIECTBIISATH TEIUIOCHAOXKEHHE XHJIOTO paioHa
3a cueT TemIohuKarmoHHoro pexkuma TIII.
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B xauectBe mpumepa 3h(HEeKTUBHOCTH MCIIONB30BAHUS TEIUIOPHUKALIMOHHOTO
pexxuma TOL mo cpaBHEHHIO C KOHAEHCAIMOHHBIM MOKHO TPUBECTU Pe3yibTa-
THI uccnenoBanuii B. K. bamabanosuya [5, c¢. 156], KOTOphIit ompemeni, 9To
CpeAHMH YAETbHBIM pacxoja TOoIuMBa Ha TypOoycraHoBKy Tmma T MUHCKOI
TOL-2 cocrasnset 240 r y. 1./(kBT-4) (3Hepreruueckuit KI1J ~ 45,5 %), a ato
O3Ha4YaeT BHIPAOOTKY OCHOBHOM YacTH 3JIEKTPOIHEPTHU C TEIUIO(UKAINOHHOM
TEIUIOTO ¢ 0OLIMM YAeTbHBIM pacxofoM TomiuBa 150 r y. T./(kBT 4) (9Hepre-
tnueckuil KIIJI =~ 82 %) n ocTanbHOH 3JIEKTPO’HEPTUM IO KOHACHCALIMOHHOMY
IUKITY C yAeIbHBIM pacxogoM Torutiea B 800—1200 ry. T./(kBt-4) (sueprerudye-
ckuii KI1J1 = 15 %).

Heo0xoinMo OTMETHTB, YTO HEPEeXOi Ha IEHTPAIU30BaHHOE ropsiee BO-
TOCHA0KCHUE IMO3BOJISIET MOHHM3HUTH TEMIIEpaTypy OOpaTHOH ceTeBOW BOIbBI
1o 20-30 °C. B mocnennue ro/isl B OBITOBOM AJIEKTPONOTPEOICHUN MPOU30ILIH
CyllecTBeHHbIE M3MeHEeHUs. C OIHOM CTOPOHBI, JIEKTPOIOTPEOICHUE OTAECNb-
HBIX HOBBIX 3JIEKTPONPHOOPOB (TEIEBU30PHI, XOJIOAWIBHUKA U JIp.) HECKOJIBKO
YMEHBITHWIOCH B CBs3U ¢ Ooinee BeicokuM KIIJI, HO ¢ apyroii — yCTaHOBIICHHEIE
MOIIIHOCTH M aCCOPTUMEHT OBITOBBIX AJICKTPONPUOOPOB PE3KO YBEIHUIIIKCH,
YTO B LIEJIOM NPHUBEJO K POCTY MHUKOBBIX 3HAUCHHUH AJIEKTPONOTPEOICHNUS, 0CO-
OCHHO B OTJENBbHBIC Yachl BBIXOJHBIX W TPa3AHUYHBIX THei. [loaTomy cymie-
CTBYIOIINE CHUCTEMBI JJIEKTPOCHAOKEHHUS PEKOHCTPYHPYEMBIX KHUJIBIX MacCHBOB
U MHUKPOPaHOHOB TaKKe HYXAAIOTCS B CEPbE3HOM M JOPOTOCTOAIICH PEKOH-
CTPYKIIWH.

VYuuThiBas BBICBOOOKACHHE 3HAYUTEIHHOTO KOJIMYECTBA MPUPOAHOTO rasa
(oxono 2,4 MiH MY/rox Ha 16000 xuteneii) B pe3ysbTaTe MEpeBOa FOPSUEro
BOJIOCHA0KEHHS C MPOTOYHBIX Ta30BBIX BOJOHArpeBaresell Ha LIEHTPaIN30BaH-
HYI0 CHCTEMY TEIUIOCHA0KEHHS, MPEACTABIACTCS BO3MOXKHBIM HCIHOJIB30BATH
3TOT Ta3 Ha JIOKAIBHYIO BBIPAOOTKY JIEKTPO- M JaXKe TEIUIOBOM SHEPTHH, OCO-
OCHHO B TEpPUOJBI MAaKCUMYMOB SHepromnotpebnenus. PaspaboTanHbie B HO-
creHue Tobl OsoyHble MUHU-TOL] M ra30omopiiHeBble YCTAaHOBKH MTO3BOJIIOT
B aBTOMaTHYECKOM PEKMUME MPOU3BOJHUTH JIEKTPOIHEPTHIO U TEIUIOTY B HEIO-
CPEICTBEHHOM OJin30cTH OT notpeduteneii ¢ Beicokum KI1JI, uto nenaeTt ux BbI-
TO/HBIMH JUTS TIOKPBITHS TIMKOBBIX AJIEKTPHUYECKUX HATPYy30K B PEKOHCTPYHpYe-
MBIX MUKpopaiioHax. /st 3TuX ycioBuii oco0oe 3HaUYE€HHUE UMEIOT HE CTOJBKO
CpeAHre BEIMYMHBI BEICBOOOKICHHBIX 00BbEMOB Ta3a, CKOJIBKO pacueTHbIC 3Ha-
YeHHs PAaCcXOJIOB ras3a, Ha KOTOpPBIE pacCUMTaHa CYMIECTBYIOINAS paclpenein-
TEJbHAS! CUCTEMBI Ta30CHA0KEHUS.

Kak mpuMep yMeHbIIIEHHS PacyeTHOTO pacxo/ia raza MpH MepeBojie TopsIero
BOJIOCHA0KEHHUS C T'a30BBIX IPOTOYHBIX BOJIOHArpeBaTeseil Ha IEHTPaIH30BaH-
HOE TeIyIOCHa0KeHNUE MOXKHO MPUBECTH pacyeThl it 60-KBapTUPHOTO S5-3Tax-
HOTrO JIoMa, 000pyJ0BaHHOTO 4-KOH(OPOUHBIMU Ta30BBIMU IUTHTAMH JIJISI TIPH-
FOTOBIICHHS MAIIM C PACYETHBIM PacXogoM rasa O; = 1,1 M4 u rasoBbvME
IPOTOYHBIME BOJOHATPEBATEIAMH C PACUETHBIM PACcXOIOM Tasa ¢, = 2,1 m°/u.
Tornma ¢ ydeTom BennurHBI KO3()UIHEHTa OAHOBPEMEHHOCTH B COOTBETCTBUH
¢ CHb 4.03.01-98 (mpunoxenue B, c. 79) mus 4-koH()OPOUHBIX IUIHT C TIPO-
TouHbIMH BogoHarpeBatesiMu ¢ Ky, = 0,203 u mis 4-KkoHQOPOUYHBIX TUIUT
¢ K, = 0,220 pacyetHble pacxojbl ra3a coctaBsr: O, = 60 - 0,203 (1,1 + 2,1) =
=39m%u u Q, =60-0,220 - 1,1 = 14,6 M*/u, ut0o TpUMEpHO B 2,7 pa3a MCHb-
me. Takum o0Opazom, B HanOoJjee HaNpsDKEHHBIE MEPUOJIBI SHEPTrONOTpeOIeHUs
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TOJIBKO 3a c4eT oxHoro 60-kBapTHpHOTrO qoMa s MuHH-T L] BeICBOOOXMaeT-
s 0KONo 34,4 M>/4 MPUPOIHOrO rasa, M3 KOTOPHIX MOXKHO BBIPAGOTATH OKOJIO
100-120 kBT 31€KTpO3HEPryuy ¥ 3HAYUTEILHOE KOJIMYESCTBO TEILIOTHI.

MHorue X)wible 3/IaHUs, BKIIOYAs MATUATAKHBIC CTAPBIX KHUIIBIX PalOHOB,
000pyTOBaHBI Ta30BBIMHU MPOTOYHBIMH BOJOHATPEBATEIISIMHU, KOTOPhIC HEJOCTA-
TOYHO O€30macHBl M MOTPEOJIAI0OT MHOTO MPUPOTHOTO raza (coriacHo 1. 6.3
CHB 4.03.01-98, B cpeanem B 1,5 pa3a Oosbliie, ueM Ha MPUTOTOBJICHUE TTHIIIH,
¥ MaKCHMaJbhbHO MPHUMEPHO B JBa pa3a Ooublle 10 cpaBHEHHIO ¢ 4-KoH(OpOoU-
HOW Ta30BOW IUIMTOHN). DTH 3MaHUS HEOOXOAMMO TPH MOIEPHHU3ANNU WK
PEKOHCTPYKIIMU TIEPEBOJUTh HA LEHTPAIM30BaHHOE TOpsdee BOJOCHAOKECHHE.
[Ipu sTOM Takke BBICBOOOXKIAIOTCS 3HAYMTEIHHBIE PACUETHBIE PACXOJBI Ta3a,
YTO MO3BOJISIET 00ECIIEYNTh Ta30M HAJICTPOSHHBIE YaCTH CTAPBIX JKHUJIBIX 3[aHHH
Y HOBBIE XHJIbIE 3/IaHHs 0€3 MOBBIIICHUS MPOIYCKHON CIOCOOHOCTH CYIIECTBY-
IoIel razopacnpeaenuTensHoi cetn. OMHAKO BBICOKas HEPABHOMEPHOCTH II0-
TpeOIeH s TOpsTYei BOJBI CO3/1aeT W3BECTHBIE TPYAHOCTH, YTO TpeOyeT HETpH-
BHUAJIbHOI'O pCHICHUS.

OOMmEenpUHATHIM CIIOCOOOM OTIPE/IEIICHNsT PACUETHBIX PAacX0JI0B TOpsYeil BO-
bl U TETUIOTHI [6] peKOMEHAyeTCs OTAENbHO PACCUMTHIBATH rpaduKu mMomadu
TEIUIOTHI HA OTOIJICHWE B 3aBHCUMOCTH OT MapaMEeTpPOB Hapy>KHOH arMocdepsl
Y Ha Topsiuee BOJOCHAOKEHNE B 3aBUCHMOCTH OT BPEMEHH CYTOK, a TaKXke Ipa-
(UK pacxojia BOJBI 10 YacaM CYTOK. lIpy 3TOM yYHUTHIBAIOTCS MMOTEPU TEILIOTHI
MOJIAIOIIUMH TeTUIONpoBojaMu. OJJHAKO pEryIUpOBaHUE pacxojia TEIUIOTHI Ha
OTOIUICHHE U TOpsAYee BOJAOCHAOXKEHHE BBIMIONHACTCS OTACIHLHO M HE3aBHCHMO.
Ecnu n3aMeHeHne mojaum TEIUIOTH HA OTOILICHHUE MTPOU3BOIUTCS CPABHUTEIHHO
MEJIEHHO B COOTBETCTBHHU C MI3MEHEHHEM TeMIIepaTypbl HAPYKHOTO BO3yXa, TO
M3MEHCHUE TMOJayu TEIUIOTHl Ha ropsyee BOJOCHA0KECHHE MOXET OBITh OUYCHb
PE3KHUM, HAIPUMEP B 30HE MPHUXO0JIa HOBBIX CYTOK (24 4), Tie pacxo]l TEIUIOTHI
[6, c. 178, puc. 3.4] moxer B 3,3 pasa (c 2,77 - 10° 10 0,83 - 10° k/[x/4) u Gonee
MPEBBINIATH CPETHUI YPOBEHb.

[Ipu pacuere TermnonoTpebneHus kBaprana [6, c¢. 221, tabn. 4.2] makcu-
MaJbHBIE PACXOJbl TEIUIOTH Ha OTOIUIEHHE W CPEAHHE JJISi TOPSYEro BOIOCHAO-
KEHUSI B KJIMMAaTUYECKUX YCIOBUSX T'. MHUHCKa COCTABJISIOT COOTBETCTBEHHO
okosto 70 m 30 %. st OTHENBHBIX KWJIBIX 3MaHHA 3TO COOTHOIICHHE MOXKET
nocturath 50 u 50 %, a koadduIMeHT HEPaBHOMEPHOCTH TETIONOTPEOIeHHUS Ha
ropsiuee BOJOCHAOKEHUE B TEUSHHUE CYTOK OBITH paBHBIM 2,5 u Oonee. [loaTomy
pacdeTHOE€ MaKCHMAallbHOE OOIIee TEIIIONOTPEOIeHHE KIIOTO 3JaHUS MOXKET
ObITh 3HauUnTENBHO (Ha 20-30 %) Gosbiie HEOOXOIUMOTO 0 KIIMMATHIECKOMY
(akTopy, YTO SIBISETCS CYIIECTBEHHBIM HEJOCTATKOM.

B kauecTBe mpumepa METOIUKN pacdeTa MOXHO HCIIONIB30BaTh MPETOKEH-
HBIH B [3] cioco® COBMECTHOTO PEryJIMPOBAHHS CUCTEM OTOILICHHS U TOPSIETO
BOJIOCHAOKEHHS C Y4eTOM NpuUMeHeHUs OamaHcoBoro koadduimenta y = 1,2
K CpeHEMY YPOBHIO pacxoja TEIUIOTHI Ha TOpsiuee BOJOCHA0KEHHE, OCHOBHAS
4acTh KOTOPOU J0JIKHA KOMIIEHCUPOBATHCA 3a CUET TEIJIOBON MHEPLUU 3/IaHU.
OnHako Takasi KOMIICHCAIMsl HEPaBHOMEPHOCTH, KOTOpasi XapaKTepu3yeTcs Ko-
spdunmentom K, = 2-3, BO3MOXKHO, HEOOXOAMMA ISl JKHUJIBIX 3/IaHUIA CTapoit
MOCTPOWKKM C MACCHUBHBIMU CTEHAMHM W3 KHUPIIMYA M HKEJIE300CTOHHBIX ILTUT
Y TEPEKPBITHI TPU HEOOJBIIOM TSPMUYECKOM COTPOTHUBICHUH OTPaXTAFOIINX
kouctpykiuii (R = 1,0 M2-°C/Br). Tlocite e TemIoBoil MOACPHU3AINHA 3IaHMUiA
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C YBEIUYCHHEM TEPMHUYECKOTO COMPOTUBIEHUSA A0 2,5-3,5 M?-°C/BT 3a cuer
HapyXHOH OOJIMIIOBKM TEIUIOM30JIMPYIOIIMM CIIOEM 3Ta METOJHMKa pacueTa He
YUYUTHIBAET MPOUCXOASIINX U3MEHEHUMN, UTO SIBJISIETCS HEAOCTATKOM.

3amaya peKOHCTPYKIIMHM — 3TO TaK)KE YMEHBIIICHHE WIH YCTpaHEHHE HepaB-
HOMEPHOCTH TEIUIONOTPEOICHUS, CBSI3aHHOH C HEPAaBHOMEPHOCTBHIO pacxoja
TEIUIOTHI HA TOpsSYee BOAOCHAOXKEHHE, MOBBIIICHHE 3()(PEKTHBHOCTH HCIIONIB30-
BaHUS MPENMYyINecTBa TerodukanonHoro pexuma TOLl 1 npomyckHO# cmo-
COOHOCTH LIEHTPaIN30BaHHON HAPYKHOH pacmpenenuTeNbHONH CHCTEMBI TeILIo-
CHaOXEHMS, a TAKXKE YCIOBUN NMPUMEHEHUS PETYJIHPOBAHUS IMOJAYH TEILIOTHI
MOTPEOUTENSIM B 3aBUCHMOCTH OT HapYyXHOW TeMIepaTypbl. JTa 3ajada pera-
eTcsl JOCTM)KEHHEM TEeXHMYECKOro pe3yjbTaTa MOCPEICTBOM PEryIHpPOBaHUS
MoJaYu TEIUIOTHI JUIS 3JaHUS WM TPYIIbl 3JaHUN, ropsyee BOJOCHAOXe-
HUE KOTOPHIX OOecleyuBaeTcs MO IEHTPAIM30BAHHOW CXeMe TeIuIocHabxKe-
Husa ot TOII. Ilocnennee xapakTepu3yeTcsl TEM, UYTO IJIS KaKIOTO 3MIaHUS WUIU
IPYIIBbl 34aHUI ONPENEISIFOT CYMMAPHBI MaKCHUMAJIBbHBIM pacUETHBIA pacxof
TEIUIOTHI Ha OTOIUICHHUE W TOpsiuee BOJOCHAOKEHHE B TEUCHHE CYTOK KaK CyMMY
MaKCHMaJIbHOTO PacYeTHOTO pacxo/a TEIUIOTH Ha OTOIUIEHHE B TEUEHHE CYTOK
Y CPETHECYTOYHOTO PACUETHOTO Pacxojia TEIUIOTHI Ha ropsdee BOJOCHAOKEHHE,
00ecIeYnBaT B 3aBHCHUMOCTH OT HapyXHBIX KINMAaTHYECKHX YCIOBUH Tepe-
pacnpezieieHie pacyeTHOro pacxoja TeIIOThl Ha OTOIUIEHHE M CPEeTHECYTOYHO-
T0 PacyeTHOTO pacxoja TEeIUIOTHl Ha Topsuee BOAOCHAOKEHHE B3aMMOCBSI3aHO
B 3aBHCHMOCTH OT HEPaBHOMEPHOCTH IOTPEOJICHUS TOpsSYei BOABI B TEUCHHE
cyTok. [Ipy 3TOM OCYyIIECTBIAIOT PETYINPOBAHIE PACIIPENEICHNS pacXoa Te-
JIOTHI MEX]Ty CUCTEMaMHU OTOIUICHHUS M TOPSIYEro BOJOCHAOKEHUS TP COXpaHe-
HUY CYMMapHOT'O Pac4eTHOI'O pacxojia TeIJIOThl Ha OTOIUICHHE U ropsiyee BOAO-
cHaOxeHne He O6olee CyMMapHOTO MaKCUMAJIbHOTO PAacYeTHOTO Pacxo/a TEIUIO-
ThI HA OTOIUICHUE U rOpsdee BOJOCHAOKECHHE JIIsl JAHHOTO 3JIAHUS WIH TPYIIIHI
3IaHUM, a TepepacipenecHiue TeINIOHOCUTENSI B COOTBETCTBUHU C €r0 MapaMeT-
pamMH W3 pacupefeNuTeN-HON CHCTEMbI TEIUIOCHA0KEeHHS TMPOM3BOAUTCS aBTO-
MAaTUYECKHU [0 CUTHAJIaM JATYUKOB TEMIIEPaTyp.

[Ipu mpeBBIIIEHUU YaCOBOTO PACUETHOTO pacxojia TEIUIOTHI Ha Topsyee
BOJIOCHAOKEHHE 110 OTHOIIEHUIO K MaKCHMaJIbHOMY PAacYeTHOMY PacXOy Tel-
JIOTHI HA OTOIICHHE B TEUCHHUE CYTOK B COOTBETCTBUH C HAPYXKHOM TeMIiepaTy-
POH U K CpeJHECYTOUHOMY pacxXoy TEIUIOTHI Ha Topsiuee BOJOCHAOKEHHE Pery-
JTUpPOBaHUE TIOAAYW TETUIOTH B 3[IaHUE MPOU3BOIAT HE TOJBKO 1O HAPYKHOH
TeMIeparype, HO ¥ 10 4acaMm peaiu3allid MaKCUMaJIbHOTO TEILIONOTpeOIeHus
Ha ropsuee BojocHaOxeHue. JlocTmkeHrne HEOOXOAUMOTro pe3ysbrara obecre-
YUBAETCS MOCPEACTBOM MPEATIOKEHHOTO CIOco0a MpH PEeKOHCTPYKIIUU OTOTLIE-
HUSA U TOPSYETO BOJOCHAOKEHUS 3[aHUS WM TPYIIBI 3MaHANA MyTeM MOJadu
pacdeTHOro pacxoja TeIIOThI, KOTOPBIH COOTBETCTBYET CyMME CYTOYHOI'O MaK-
CUMAJIEHOTO PAaCYETHOTO Pacxojia TEIUIOTHl Ha OTOIUICHHE W CPEIHECYTOYHOTO
pacueTHOro pacxo/ia TeIUIOTHl Ha Topsiee BOAOCHA0KEHHE.

YunteiBas HeOombyto (0kono 4 4 — ¢ 20 mo 24 4 [6, c. 178, puc. 3.4]) mpo-
JOJDKUTEIHHOCTh MAKCUMAIBHOTO TEIUIONOTPeOIeHUS Ha Topsdee BOJOCHAOXKe-
HUE, JJI YMEHBIICHHs O0IeH MUKOBOM HArPy3KH MPEAaracTcs B MEPUOI CTOS-
HUS HapyXHBIX HHU3KUX TEMIIEpaTyp OTrPaHUYUTH OOIIee TeIuIonoTpeOIeHIe
3IaHUSI CyMMapHbIM 3HAYECHUEM MAKCUMAJIbHOTO B TEUEHHE JAHHBIX CYTOK pac-
xoJa TeroThl Q; Ha OTOIUIEHHE B COOTBETCTBHUHU C TEMIIEPATypOH Hapy>KHOTO
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BO3yXa U CPCAHCCYTOUYHBIM PAaCXOJ0M TCIJIOTBHI HA Topss4ec BOI[OCHa6)KCHI/IC B
COOTBETCTBUU C BBIPAKCHUECM

EQmax = QT + Qri (1)

rae LQmax — CYMMapHbIH MaKCHMaJIbHBIM pAaCUeTHBIM pacXoi TEIUIOTHI Ha OTOII-
JISHUE | ropsiuee BojgocHaOxkeHue; Q, — pacueTHBIN pacXo TeIUIOTHI Ha OTOILIC-
HUE B TEUYCHUE CYTOK, KJ[x/4; Q, — CpeHEeCYTOUYHBIN pacxXo/ TeIIOTHl HA Topsi-
yee BoJocHaOKeHHe, KJ /4.

[Ipu sTOM BpemeHHBIE KOJeOaHUS TEIUIONOTPEOICHUS BBIIIEC CPEIHECYTOU-
HOT'O Ha ropsiaee BOJIOCHAOKEHHE U KOMIICHCUPYIOTCS 32 CUET CHYDKCHHS 110/1a-
YH TEIUIOTHl Ha OTOIUIEHHE, YTO C YYEeTOM TEIUIOBOW WHEPIMHU 3[AaHUS MOXKET
MPUBOJUTh K BPEMEHHOMY CHIDKEHHIO TEMIIEpaTypsl BHYTPEHHETO BO3/AyXa Ha
1-2 °C. 3aTto B mepuoabl MOHMKEHHOTO TEILUIOMOTPEOJICHUS Ha TOpsSYee BOJO-
CHAOXXEHUE MPOJIOIHKACTCS ToJada TeTOTH XQp,y, HO C YBEIMYCHHEM IOJIAYH
TEIUIOTHI B CUCTEMY OTOIUICHUS, YTO MPUBOJIUT K TUIABHOMY IOBBIIICHUIO TEM-
repaTypbl BHyTpeHHEro Bo3nyxa Ha 1-2 °C OT cpeHero pacyeTHOTO YPOBHS H
BIIOJTHE JIOIYCTHMO C TOYKH 3peHUs (PU3NOJIOTHH YenoBeka. [Ipu sToM mepepac-
MpeieJIeHne TeTUTIOHOCUTENSI B COOTBETCTBUU C €r0 MapaMeTpaMy U3 pacrpeje-
JTUTENFHOW CUCTEMBI TEIIOCHA0XKEHHUS TOJDKHO TPOU3BOIUTHCS aBTOMATHYECKH
0 CHTHAJIaM JaTYMKOB TEMIIEPATYp IO CIIeNHaIbHOMN MpOorpaMMme.

ITpu

ZQrmax > Qr + Qr + Q, )

rie Qrmax — MAKCHMABHBIA YaCOBOW PacXoJI TEIUIOTHI Ha ropsiuee BOJOCHA0Xe-
Hue, k/x/4; Q, — pacyeTHBIN PacXo/1 TETUIOTHI HA BEHTUIIALIUIO JJIs1 OOIIECTBEH-
HBIX 3MaHUH, KJ[K/4, peryJIupoBaHue Moaauy TSIUIOTHI B 3MaHUE, KUIOH MacCHB
WM paiioH MPOM3BOJIAT HE TOJIBKO 10 HApY>KHOW TeMIepaType, HO U IO YacaM
MPUBEICHHOTO YCJIOBUS, a PH OTCYTCTBUU OTOIUICHUS B TEIUIBINA IIEPUOJ roJla —
0 CYTOYHOMY TpadUKy HOTPEOICHUS TOPSTUSH BOIBI.

CyImHOCTh Tpe/yraracMoil METOJIMKH YIIPABIICHUSI PEKUMOM TEIUIOCHa0Me-
HUS TIOSICHSIETCS pUC. 3, 4, Ha KOTOPBIX MPUBEICHBI TpadUKU MOTPEOICHUS TEII-
JIOTBI MUKpOpaiioHOM T. MuHCKa (puc. 3) IpH pa3IudHbIX HAPYKHBIX TeMIIepa-
Typax BO3ayxa, rae MpoxuBaloT 16045 demoBek, W 36-KBapTHPHBIM JOMOM
(mogacoBeie rpadvku Ha puc. 4).

B kauecTBe mpumepa MOXHO HCIIOJIB30BaTh PE3YJBTAThl PACUETOB, MPHUBE-
JIeHHbIX B [3, puc. 4.2] mia cTaporo pailoHa ropoja ¢ KIMMAaTOJIOTHYECKUMHU
JAaHHBIMU T. MHUHCKa, MAaKCUMAJIBHO MOTPEOJISIONIETO Ha OTOIUICHUE U BEHTHIIS-
IO KUIBIX 3HaHUH Qpmax = 200 MBT, Ha BEeHTHJIAIUIO OOLISCTBEHHBIX 3/1a-
HUlH Qumax = 20 MBT u Ha ropsiuee BojocHaOxeHHE B cpemHeM Qpmax
= 50 MBT. I'padnku 9aCOBBIX pacXoI0B TEILIOTHI KUJIBIM MUKPOPAHOHOM B 3a-
BHCHMOCTH OT HApY>KHOW TemrepaTypsl 1, mpuBeneHs! Ha puc. 3, rae 1 — cpen-
HUH pacxof TeIJIOTHl Ha TOpsA4Yee BOJOCHAOKEHHUE; 2 — MAaKCHMAJbHBIN pacxos
TEIUIOTHI Ha TOpsiuee BOAOCHAOKEHHUE TP HAPY>KHOU TeMIiepaType; 3 — pacxoj
TEIUIOTHI Ha BEHTWIALIMIO OOIIECTBCHHBIX 31aHuil; 4, 6, 8 — TO ke Ha OTOIUICHUE
Y BEHTWIALUIO XKWIBIX 3JaHAH COOTBETCTBEHHO 0 U TIOCJIE TEIUIOBOM MOJCPHU-
3aliy BCEX 3/IJAHUM M UCTOJNB30BAHUS TETNIOOOMEHHUKOB-PEKYIIEPATOPOB «BO3-
IyX — BO3AYX»;, 5 — oOmuii pacxon TemioTel £Q Ha OTOIUICHHE, BEHTUIISIIUIO
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U ropsiuee BOJOCHAOKEHHE 10 TEIJIOBOW MOAEPHMU3ALUM; 7 — TO e MOCie Tell-
JIOBOM MoOJEpHM3aluH; 9 — TO K€ TOcie YCTaHOBKH TEIIOOOMEHHHKOB-
PEKYIepaTopoB «BO3AyX — BO3AyXx»; 10 — MakCHMaJIbHBIM pacxoJ TEIUIOTHI HA
ropsiuee BogocHaOxeHue npu t, = -2 °C; 11 — MmakcuManbHBI YPOBEHb pacxoia
TEIIOTHI HA ropsiuee BOAOCHA0KEHHE C YIETOM Qpmax = 2,5 Qp.cp.

Q, Q,
MBrT[ kBt | 4
[ 80 F
250 b 5
!\3 70 1
200 [ , | 60 3
150 - 2 o, 0 i 6
: 0. 4/l w2
w0 30 - r — 1
SRR R VAR =
50 — L [
[ L 3 10 ¢
- :
0\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ 07\\\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\
8 5 0 -5 -10 -15 -20t,°C 4 8 12 16 20 24
UYacel cyTok
Puc. 3. Tpaduku 4acOBBIX PaCX0/I0B TEILIOTHI Puc. 4. I'padux moyacoBoro CyTouHOro
KHJIBIM MUKPOPaHOHOM B 3aBUCHMOCTH OT t;, MOTPEOICHNS TEIIOTHl Ha IIPUTOTOBIICHHE

ropstueit BoJbl 36-KBapTUPHBIM JKHIIBIM IOMOM

Kak BugHO u3 puc. 3, B ciaydae TEIUIOBOW MOACPHHU3ALMH 31aHUHA C YMEHb-
meHneM pacxonaa TerioTel Ha 30-35 % (muHus 6) 00UIMit pacXo TETIOTH (K-
HUS 7) cpaBHAETCS C MaKCHMMaJbHBIM PacXOJIOM TEIUIOTHI Ha Topsdee BOAO-
cHaO)XeHue Npu HapyxHoW Temneparype t, = (-2) °C (touka 10, nuHus 2).
[Ipu o0OpynOBaHWMW KBapTHP TEILUIOOOMEHHUKAMHU-YTHIIM3aTOPAMUA W JTallb-
HEHIIeM CHW)KEHUHM pacxojia TEIUIOTHl Ha OTOIUICHHE M BEHTWIALMIO elle Ha
30-35 % (auHUS 9) OT MEepPBOHAYAILHOTO YPOBHS 0 TEIUIOBOH MOACPHU3ALUH
0o0mmMi pacxoi TEIUIOTHl Ha OTOIUIEHHE M BEHTHIISLUIO JKWIBIX 31aHHM, ropsyee
BOJIOCHAOKEHHE U BEHTHUIISILMIO OOIIECTBEHHBIX 3[JaHUH NepeceyeT MaKCHUMallb-
HBIH YPOBEHb Pacxoja TEIUIOTHl Ha ropsiuee BOAOCHAOXKEHHE C YUeTOM Qpmax =
=2,5Q,p B TOUKE 11 mpm t, = =14 °C.

CrenoBatelbHO, MPH TEIJIOBOW MOJCPHHU3AINHU TOJIBKO OIPaKJIArOIUX KOH-
CTPYKLIUI, HAYMHASI ¢ HAPYKHOH TemrepaTypsl t, < —2 °C, He0OXOAMMO PeryJiu-
pOBaHUE MOJA4M TEIUIOTHI HE TOJBKO OT ty;, HO ¥ M0YacOBOE PETYIMPOBAaHUE, IPU
KOTOPOM MaKCHUMaJIbHBII 4acOBOW YpPOBEHb pacxoja TEIUIOTHI ONpeesieTcs
MUKOM TIOTpeOJieHHsT Ha ropsiuee BOJOCHAOKEHHE NMPH YCIOBHH BPEMEHHOTO
COKpaILEHHs PAcXo0/1a TeIUIOTHI HA OTOIUICHUE B BUJIE

EQmax = Qr.max = QT + Ql" + QB' (3)

[lpr mpUMEHEHNU TEII000OMEHHUKOB-PEKYIIEPATOPOB «BO3IYX — BO3IYX),
KOTJIa PacXoJi TEIJIOThI HA OTOIUICHWE H3MEHseTcs no auHuu 8 (puc. 3),
a oOIHif pacxo/ TEIUIOTHI — IO JTUHHUH 9, I0YacOBOE PEryIMpPOBaHNE HEOOXOIH-
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Mo yxe npH t, < -14 °C (touka 11). Kak nokaseiBaer aHanu3 pacyeTos, rpadu-
YeCKH TPUBEIEHHBIX Ha pHUC. 3, MPH BBIIOJIHEHUH TEIUIOBOW MOACPHU3ALUH
BCEX 3JaHMH M IIOBCEMECTHOM MHCIIOJIb30BAHUM TEINIOOOMEHHHMKOB-pEKyIepa-
TOPOB «BO3AYX — BO3AYyX» MaKCHMANbHBIA OOIIMI pacxoj] TEIUIOTHI MOXK-
HO ymenbmHTh ¢ 270 MBT (puc. 3, aunus 7) mo 135 MBT, 1. €. B ABa pasa.
ITpu stom B ciyyae t;, = 8 °C MHUHUMAaNBHBIH OOMIMH PacXoJ]l TEIUIOTHI MOX-
HO yMeHbIHTh co 100 o 65 MBT, T. e. yxe Tonbko Ha 35 %, uTo Oyzer cien-
CTBHEM BIJIUSHHSI [TOCTOSHCTBA CPEIHETO PAacXoAa TEIJIOTHl Ha ropsiuee BOJAO-
cHaOXXeHHe.

I'padux BO3MOXKHOIO IOYACOBOTO PETrYJIHMPOBaHMUSA Pacxoja TEIUIOTHI Ha
rops;uee BoJOCHaOKeHHE 36-KBapTUPHBIM >KWIIBIM JIOMOM TIpE/CTaBlieH Ha
puc. 4 [3, puc. 3.4]. Jlns craporo »Kujioro MaccuBa ¢ JoMmamu, 000py10BaHHBIMHU
ra3oBbIMU IPOTOYHBIMHM BOJOHArpeBaTEIsIMU, NPH HA4aIbHOM MaKCHMaJIbHOM
pacxozne TerioTel Ha otoruieHne 200 MBT mocne TeminoBoil MojepHU3aluu
U TOBCEMECTHOTO IPHMEHEHHUS IMOKBAPTUPHBIX TEMI00OMEHHUKOB-PEKYIIe-
PaTopoB «BO3LYX — BO3IYX» MaKCHUMAJbHBIA PAacXOA TEIUIOTHI HA OTOIICHHE
coctaBuT okosio 70 MBT. Ecnu Bce ra3oBble BOJIOHArpeBaTeIl 3aMEHUTh CHCTeE-
MOW IIEHTPaJIM30BAaHHOTO T'OPAYEro BOJOCHAOXKEHHUS, TO MaKCHUMAJIbHBIA Cpel-
HECYTOYHBIA pacxon TemnoTel coctaBuT 140 MBT, T. €. okono 70 % ot nepso-
HavyajgpHOTO YpOBHS sHepromoTpebinenus (200 MBrt). Ilpu wucnons3oBaHUM
3TOTO MPEIOKEHHs 00N MaKCUMaJbHBII PacXod TEeIJIOThl OyIeT MPUMEPHO
115 MBT, uro yxe coctaBiseT 60 % OT NepBOHAYAIBHOTO YPOBHS M I0O3BO-
JISIET 32 CYET TeX JK€ TETJIOBBIX MOIIHOCTEH NCTOYHUKOB OT PaCIpeeNUTENLHON
CHUCTEMBI ICHTPAITU30BAaHHOTO TEIJIOCHAOXKEHHUsI 00ecneyuTh TeIoToil 65 %
HOBBIX JIOTIONHUTEIBHBIX IUIOLIA/ICH, CO3JAaHHBIX NMPH PEKOHCTPYKLUHU CTapbIX
3MaHUN U CTPOUTENHCTBE HOBBIX. [IpH 3TOM Ja)e ¢ y4eTOM YCTaHOBKH HOBBIX
ra30BbIX IUIUT IJIS1 MULICTIPUTOTOBJICHUS MOXKET OBITh moydeHa skoHomus 30 %
pacxoja MpUPOAHOTO ra3a Ha OBITOBBIE HYKIBL.

Hcnonb3ys manHble Tpaduka pacxoja TEIUIOTHI Ha OTOIICHHUE U TOpsvee BO-
nocHaOkeHue 36-KBapTUPHOIO JoMa MpH HapyxkHOH Temneparype t, = 0 °C,
pacxo] TeIJIOTHl HA OTOIUIEHHE U BEHTHJISILMIO 34aHUs [I0CIIE TEIUIOBON MoOJep-
HU3AIMM ¥ YCTAaHOBKH KBapTUPHBIX TEIUIOOOMEHHHKOB-PEKYIIEPaTOPOB «BO3-
IyX — Bo3ayx» cocraBysieT Q = 21 kBT (puc. 4, nmuHus 1), a cpeHUil 3a CyTKH
pacxoll TEIJIOThl Ha ropsuee BojgocHaOkeHHe Qp.p =~ 35 kBt (nmHus 2).
Orcrofa cyMMmapHBbIi cpeiHuii pacxon TemnoTel Qg = 21 + 35 = 56 kBt (ym-
Husa 3). MakCHUMaJIbHBIH pacxoJl TEIUIOTHI Ha Topsaee BomocHabxkeHue ¢ 20
10 22 4 cocraBisieT npuMepHO Qpmax = 81 KBT (JinHus 4), 4YTO COOTBETCTBYET
ko3 duLmeHTy HepaBHOMEPHOCTH 2,3.

Kax BugHO 13 puc. 4, B mukoBoM peskume ¢ 20 10 24 94 HEOOXOIUMBINA ypo-
BEHb TEIUIOCHAOXKEHUSI IOMa M3-32 MAaKCUMAaJIbHOI'O IIOTPEOIeHNS TOpAYeH BOJIBI
3HaunTensHO (B 81 : 56 = 1,45 paza), naxxke 06e3 ydeTa OTOIICHHS, IPEBHIIIACT
o0mIwii cpeaHuid ypoBeHb Teruronorpedienns. [loaToMy B JaHHOM citydae axe
MPY TIOJTHOM KCIIOB30BaHUHU TEIJIOBOM aKKyMYJIMPYIOIIEH CTIOCOOHOCTH 31aHUsI
MoJauM CpeJHero OoOLIero KOJIMYecTBA TEIJIOTHl Ha ropsiuee BOJOCHAOXKeHHUE
SIBHO HEJOCTATOYHO, U TEMIIepaTypa ropsiaeil BOAbI CTAHET ropas3io HWXKE HOp-
MaTuBHOM (55 °C), uTO BBI3OBET CHpaBE/JIMBHIE MPETEH3WH MOTpEeOHUTENCH.
[Toaromy ¢ 20 10 24 4 HEOOXOAUMO IMOJIATh MOBBIIICHHOES KOJIMYECTBA TCILIOTHI
(81 xBT1) momxHoro kauectBa (Temreparypsl). ClieZJoBaTENbHO, PEKUM TETLIO-
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CHaOXEHUS KUJIOTO MacCUBa WM MUKpPOpAHOHA JIOJKEH UMETh BO3MOXKHOCTH
MOYaCOBOT0 PETyJIMPOBaHUs (B OCHOBHOM Ka4e€CTBEHHOIO 3a CYET IMOBBIIICHUS
TEMIIEPATYPBI TOPSTIETO TEIUIOHOCUTENS), TIPH KOTOPOM BECh TOPSIUNI TETUTOHO-
CUTENb WCIOJB3YETCSl Ha MPUTOTOBICHUE ropsyed Bonapl. OIHAKO mojaaya
JTOTIOTHUTEBHOTO TEIUIOHOCUTENSI K CPEelHEMY OOIeMy pacxXoay TEIUIOTHI 3a
nepuox ¢ 20 mo 24 4 moBbIIaeT OO TEIUIOBOH Oamanc 3a cyTku. [loaTomy
CpEIIHEYacoOBOM pacxoj TEIUIOTHI Ha OTOIUICHHE W Topsvee BOAOCHaOXkKe-
HUE MOXKHO YMEHbIINTh Ha 3—4 kBT, u oH cocraBut okono 53 kBT (suHUA 6).
[Ipu TakoM pexxuMme TOTPEOICHNST TETUIOTH B Ka4eCTBE PETYIHPYIOMIETO Tapa-
MeTpa (curHajia) yao0Hee UCIOJIb30BaTh HE TEMIIEPATypHBIN, a TEIUIOBOM (pac-
XOJI TETUIOTHI) TIOKa3aTenb. B Terblii meproa, Korjaa OTCYTCTBYET OTOILICHHE,
pEeTyIHpOBaHNE MOMAYH TEIUIOTHI CIEAYeT MPOU3BOIUTH B COOTBETCTBHUH C TIO-
YaCOBBIM Irpa)MKOM MOTPEOIICHUS TOPsIUSH BOIBI.

HeobxoanMo 0TMETHTBH, 9TO U3IIOKEHHBIE B CTAThe CITOCOOBI BRIOOpa dHEP-
ro3(pPeKTUBHBIX PEKUMOB TEIJIOCHA0KEHUS OBbLIM 3alaTCHTOBAHBI ABTOPAMMU
B 2007-2010 rr. [7-10]. IIpoBeaeHHbIE B TIOCIEIHUE TOABI UCCIEAOBAHUS T10-
kazanu [11, 12], 4yTo yMeHbIIEHUE NOJaYU TEIUIOTHI Ha OTOIIEHUE >KMIIBIX I0-
MeleHuit Ha 4 4, HanpuMmep ¢ 20 1o 24 4 KaxIable CyTKH B NEPUOJ MaKCHU-
MaJIBHOTO MOTpeOIeHHs Topsiaeit BoawI (puc. 4), BmonaHe nomyctuMo. Kak cie-
nyet u3 [11, c. 41], camxenne 10 40 % momBoaMMON K CHUCTEMaM OTOILIE-
HUS JKWIBIX 3aHWA TEIUIOBOM MOIIHOCTH B TEYCHHE JHara3oHa BPEeMEHH
710 6 94 He IPUBOAUT K 3HAYUTEIHHBIM KOJICOAHUSM TEMIIepaTyphl BO3AyXa KH-
JIBIX TIOMELIECHUH.

B camblii HanpspKeHHBIM 3MMHUA OTOIUTENBHBIN TepHoA (JeKkadbpb — sH-
Baph — (heBpalib) rojia CPEIHUE CYTOUYHBIC AaMILTUTYIbl TEMIIEPATYPbl HAPYKHOTO
BO31yXa B ycinoBusax bemapycu cocrasmsamor [12, c. 84] 4,5-7,0 °C, 4to 3Haum-
TeJIhbHO MeHbIne 1o cpaBHeHHio ¢ jetoMm (10,1-11,1 °C). OmHako B 3uMHHIA
MIepHO.T BOJIOTIPOBOIHAS BOIA UMeeT Temneparypy 5—7 °C mo cpaBHEHUIO C JIeT-
HUM TIEPHOOM, KOTZa dTa Boja mporpesaercs no 15-17 °C, 1. e. BbIle npu-
MepHo Ha 10 °C, yto mpu ee HarpeBaHuu 10 55 °C (TemmepaTypa ropsdei
BOJIbI) TpeOyeT 3aTpaThl TerioThl Ha 20 % Oomnbiie. [TosTomy B 3uMHUIT OTOMH-
TEJIHHBIN TIEPUOJT B CBSA3H CO CTHIKOBKOHM MEPHOIOB MaKCHMAIBLHOTO MOTpeliie-
HUS TOpsiYeil BOJBI I MUHUMAIIBHOM TeMITepaTyphl HAPYKHOT'O BO3IyXa CYTOU-
HOE TOBBINICHNE TIOJJa4YH TETUIOTHI 10 IIAHOBOTO MAaKCHUMyMa CIISIyeT MPOU3BO-
JIUTh XOTs ObI € 19 4, T. €. C HEKOTOPBIM OIICPEKCHUEM.

BBbIB O 1 bl

1. Ins obecnieyenus 3HeprodhHEKTUBHOTO PEXKUMa TEIIOCHAOKEHHUS JKUIIO-
ro 3JaHUs HEOOXOAUMO MPETyCMaTPHUBATh BO3MOXHOCTH XOTS OBI MIOYaCOBOTO
PETYJIMPOBAHUS TIOJJAYH TETUIOTHI OMPEICIICHHOTO KaueCTBa.

2. B cBsI3u ¢ pe3KUM POCTOM CTOMMOCTH DHEPreTUYECKUX PECYpPCOB M HEOO-
XOJAMMOCTBIO 0O0Jiee TMOJHOTO HCIOJIBb30BaHUS PECYPCOB TEIIO(UKAIIMOHHOTO
pexxuma TOII mpencrasisiercs 1enecoo0pa3HbIM HEKOTOPOE CHIDKEHHE TEMITe-
paTypbl TOPSYETO TEIUIOHOCUTENS U COOTBETCTBYIOIIEE MOBBIIICHHE TEIJIOOT/Ia-
Y1 OTOMUTEIBHBIX MPUOOPOB, ONarogaps 4eMy CHUKAETCS TeMIlepaTrypa oopar-
HOTO MMOTOKA TEIUIOHOCUTEIIS, YTO MOBBIMACT 3((EKTUBHOCTh TEILIO(PHUKAIMOH-
HoTrO peskuma TIII.
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3. [IpennaraeMbie MEpHI MO TEIIOCHAOKEHUIO MOTYT CYIIECTBEHHO YMCHb-
IIUTh CTOMMOCTh PEKOHCTPYKIIWW M JTOTIOJHHUTEIHHON 3aCTPOMKHU CTaphIX KH-
JBIX MAacCHMBOB M MHKPOPalOHOB, a TaKkXKe JaTh CYIIECTBEHHYIO 3KOHOMHUIO
SHEPrOHOCUTENIEH U TEMIOTEHEPUPYIOLIUX MOIITHOCTEH.
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E-mail: neva333@yandex.ru

IIpencraBien aHanu3 BapHaHTOB OOHOBJICHHS Ta30Ma3yTHBIX JHEProOJOKOB MOIIHO-
cthio 300 MBT (3amenieHne napoCHIOBBIX SHEProONIOKOB Ha YHEPTOOIOKH ¢ MapOra3oBBIMHU
YCTaHOBKaMH, TEXHHYECKOE MEPEBOOPYHKEHNE IHEPrOOIOKOB IIyTEM PEKOHCTPYKLMU MM MO-
JIepHA3AINH TApOBOH TypOHHBI, OCYIIECTBICHIE 3aMEHbI TapOBOH TypOMHEI Ha aHAIOTHYHYIO
HOBYIO TypOHHY, IPOJUIEHHE CPOKA CIIY>KOBI HaXOIIET0Cs B SKCIUIyaTalluk 000pYHXOBaHHMS).
BapuanTsl 00HOBJIEHHS SHEProo610KoB ykazanHoro tuna Ha TOC Poccun Moryt 6asupoBath-
Csl Ha Da3NIMYHBIX TEXHUYECKHX DELICHMAX, OCHOBAaHUEM /I BHIOOpA KOTOPBIX JOJDKHBI
CIyX)HTb CpefHe- M JONTOCPOYHAsl MEePCHEKTHBEl CTPYKTYPHI UX TOIUIMBHOTO OanaHca (IIpH-
POIHBIN Ta3, CHHTE3-Ta3, Ma3yT, IBUICYTOJIbHOE TOIUIMBO, BKIIOYAs OOOTalIeHHBIH Yroib
1 OTXOIBl IPOU3BOACTBA yrieoOoramenus), BeicTaisieMele OAO «CO EDCy tpeboBanust
[0 yYacTHIO 3HEProGJIOKOB B PEryJMPOBAHHUM YaCTOTHI U MEPETOKOB MOIIHOCTH, Pa3BUTHE
B CTpaHe paclpeeeHHOI I'eHepallud U CBS3aHHbIE C 3THM IEPCHEKTHBBI HCIONB30BAHHS
YCTaHOBJIEHHOH MOIIHOCTH PEKOHCTPYHpOBaHHBIX TOC B COOTBETCTBYIOLIMX Y3JaX 3HEPIo-
CHUCTEMBI, Pa3BUTUE CMEKHBIX OTpaCJ'[el\;I OKOHOMHUKHU CTPaHbl, TEMIIbI OCBOCHUSA DKOJIOTHYCCKU
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