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FOPUIA HUKOJIAEBUY MAPP
KaHoudam mexHu4Yeckux HayK,
cmapwull Hay4Hell compyoHUK,
COBEMHUK 2eHepabHO20

oupekmopa AO «HIMO «Tennomatu»

Nno Hay4YyHO-mexHUYeckuM 80NPOCaM,
cneyuaaucm e obaacmu mensoobmeHa
U NpUKAaoHol 2udpoa3poouHAMUKU.
B 1963 200y okoHYUA
3HepP2oMaWUHOCMPOUMebHbIL
dakynemem JleHuHz2padckoz2o
noaumMexHU4ecko20 uHcmumyma
umeHu M. Y. KanuHuHa.

B 1969 200y 3aujumus kKaHOUAaMCKy
oduccepmayutro. C 1963 no 1990 200
paboman e JleHHUWxummawe

HQ HAayYHbIX O0NHHOCMSAX.

C 1999 200a pabomaem

8 AO «HIO «Tennomaw». Aemop 6osee
yem 60 HaYy4YHbIX MpPydos, 8 Mom
yucne 2 kHU2 U 26 uzobpemeHud.
Pazpabomku 0. H. Mappa nocaedHux
/1em peasu308aHsl 8 NPOOyKYuu

AO «HIO «Tenaomauwi».

SQOOEKT PAHKA.
TEPMOOAVHAMUKA
N CAMOOPTAHN3ALUNA

FO. H. Mapp,

COBEMHUK 2eHepanbHo20 dupekmopa AO «HIMO «Tensnomaw»

Tepmocenapauus (3¢p¢pekT PaHKa), HECMOTPSA Ha MOYTU CTOJIETHIOH
NCTOPUIO MCCIeA0BaHNIA N UCMONb30BaHNA B TEXHUKe, A0 CUX Mop
0oCTaeTcss HeO6bIYHbIM U AaXKe 3arafouHbIM SiIBIeHMEeM rasoguHamMmu-
KW. B HacToswwei pa6oTe 3¢pdekT PaHKa paccCMOTpEH B acneKkTax Tep-
MOAMHAMUYECKOro Uukna u camoopraHmsauymn. lNokasaHo, UTo Tep-
Mocenapaumsa 6yKsasbHO MPOHMU3aHa npoLeccaMmm camoopraHmsaumm,
KOTOpble fieXkaT B OCHOBE BHYTPeHHero o6paTHOro TepmogmHamuye-
CKOro LMKa, YepnaloLiero 3Heprmo Ansa CBOEro «npmeoja» W3 3K-
ceprmm nojaBaemMoro ckaToro rasa.

1. CTpyKTypa, KOTOPYHO MPUHVMa-
eT OTKpbITas cMcTemMa, — 3TO CNocob
ee CyLL,ecTBOBaHWS, AOMycKaeMblii 3a-
[JaHHOI cTeneHbio HePaBHOBECHOCTY
N YCNOBUAMU NMPUHYXAEHUSA. Y KBa-
31paBHOBECHbIX CMCTEM CMocob cy-
LLleCTBOBaHMA onupaeTca Ha dusn-
YeCKyto ANCKPETHOCTb MUKPOYPOBHS
MaTepurana c MoNeKynspHbIM nepe-
HOCOM cybCTaHUWIi. Ana HUX Xapak-
TepHbl MOHOTOHHblE 3aBUCUMOCTU
napameTpoB. YBenunyeHue cTene-
HW HEepPaBHOBECHOCTU A0 KpuUTuYe-
CKOV BENUYUHbI AenaeT HeBO3MOX-
HbIM TaKOW CNOCO6 CyLLeCTBOBAHMS.
Bo3HMKaeT HeyCcTOMYMBOCTL MOHO-
TOHHBIX CTPYKTYp, WX paspyLueHue
N nepecTpoiika. MNepexos oT 0AHO-
ro cnocoba CyLLecTBOBaHUSA K Apy-
romMy MpOVCXOAUT CaMOMpPOn3BO/b-
HO 6e3 BHEeLWHUX MPUHYXAEHUN
(Kkpome ofHOro — HepaBHOBECHO-
CTW) 1 Ha3blBaeTCA MpoLLeccoMm ca-
MOOpraHmsauun.

O6MeHHbIVi MpoLecc OTKPbITOMN
CUCTEeMbI C OKpPYXeHneM (BeLyecTBa-
MW N 3Hepruvein) Bcerja CcTtpemMuTcs
K paBHOBECUIO, B HEM MPOUCXOAUT
paccesiHe cBob6oaHOM sHepruun. Co-
rnacHo A. M. PyaeHko [1], B nto6om
06MEHHOM rpoLiecce OCyLLeCTBAS-
eTca TpaHcdopmaumsa 3ToV 3Hep-
rum E Ha notok Q, 3aTpauneaembiii
Ha BHYTPEHHIOI Mone3Hyto paboTy,
HanpaBs/eHHY NPOTMB PaBHOBECKS,
n NoTok Q 6ecnosesHo paccenBae-
Moli aHepruu (E = Q+Q).B pesynb-
TaTte 3a c4yeT CBOGOAHOV 3Hepruu
06MeHHOro rnpouecca, cTpemsiile-
rocst K paBHOBECUIO (SHTPOMUIAHOIO

npoLjecca), cosepLUaeTca npoLiecc,
CTpemMALMIACA K HepaBHOBECUIO (aH-
TUSHTPOMUIAHbLIA NPOLLeCC), KOTOPbIN
1 NPUBOAUT K CaMOOpraHmnsaumm cn-
cTeMbl (K ee HepaBHOBECHOMY Yro-
psgoYeHnto). Mepoli camoopraHu-
3auMn ABASETCH BennunHa Q, nam
KO3PPULMEHT MONE3HOro WCMOonb-
30BaHNA 3Heprumn

r = Q/E. (1)

Kak nokasaHo A. ll. PyaeHko,
B NOAXO/e 3BOJIFOLIMOHHOIO KaTanmnsa
(cM. ccbinkm B [1]) «rnaBHbBIM yC10BU-
eM camoopraHmsaumy NpUHNMaeTcs
HepaBHOBECHOCTb, MPUYNHOM — MO-
nesHas paboTta NpoTMB paBHOBeECUS,
a ABUXKYLLIE CUNOM — YacTb CBO6OA-
HOW 3Heprum obmMeHHoro npotecca E,
NCNONb3yeMas Ha BHYTPEHHIOH Mo-
nesnyto pa6oty (Q) npn makcumans-
HOM paccesiHUN CBOBOAHOV SHeprnm
E obmeHHOro npouecca... cTeneHb
camoopraHmsaumm cucremel ... Mo-
BbILLAEeTCS B XOZe 3BOMOUUN, MpU-
yemM B CaMblX BbICOKOOPraHW30BaH-
HbIX CUCTemMax

r-1;, Q—E Q—0.

B OTKPbITbIX Xe cncTtemMax C Hu3-
KOn CaMOOpPraHM3oBaHHOCTbHO

r-0;, Q—0; Q— E».

Apyrummn cnoBamu, SHTPOMUIAHbIN
npouecc BKIKYAET MeXaHU3Mbl ANs
peanu3aumm aHTU3HTPOMUIAHOIO Npo-
tecca. MpUMEHUTENBbHO K XUAKMM

6 www.isguru.ru
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1 ra3006pasHbIM Cpesam 3TO YTBEepPXK-
JeHne 6bIn0 pasBuTO B [2] Ha oc-
HOBe MJen aTpUbyTUBHOCTU MUKPO-
bnyKTyaumii aTOMHO-MOJIEKYNISAPHOTO
YPOBHS.

OueHka 3¢ $eKTMBHOCTI camoopra-
HU3aumm suga (1) aHanornyHa Krzj
umkna KapHo

n=L/Q =0 —-T)/T,
rAe UCnosb30BaHbl O6LLIENPUHATLIE
B TepMoAMHaMuke 0603HayeHus.
LUnkn KapHo aBnaeTca npejesibHo
naeann3vpoBaHHOM OpraHnN30BaH-
HOVi MOZle/Ibr0 CUCTEMbI, B KOTOPOWA
TenjoTta paBHOBECHO OTbHMpaeTcs
OT «ropsiyero» WUCTOYHMKA WU yXO-
OVIT B WAeann3npoBaHHOE pPaBHO-
BECHOe «paccesiHMe», rae 4yacTb
ee TpaHcpopmumpyeTcs B Mones-
HYIO 3Hepruto, a ocTanbHoe 06%-
3aTe/IbHO MepexofuT K «XON04HO-
My» CTOKY. Llenb KapHo cocrtosna
B YCTaHOBNEHUW C NMOMOLLbIO 3TO-
ro uMkaa npegenos npeobpasosa-
HVA TennoTel B paboTy B Henpe-
pbIBHOM KpyroBom npouecce. Ecan
B3rNAHYTb Ha uukn KapHo wwupe
M BCMOMHWUTL, YTO TensioTa — 3TO
XaoTu4yeckoe [ABUXEHUE MUKPO-
YPOBHS MaTepurana, Torja kak Mexa-
HM4Yyeckas paboTa (3Heprus) — 370
yXe CTPYKTypa, Mopsiok BbICLLIEro
YPOBHSA, TO uUnkn KapHo obpeTaeT
CMbIC/T pyHOaMeHmansHoOl Mode-
AU donycmumozo U Hau6osee 3¢-
¢pekmueHo20 npeobpa3zoeaHus xa-
oca e nopsadok.

2. PaccmoTtpumM 3ddekT Tepmo-
cenapauuu B acnekte TepMOAMHa-
MUKW, McxoaHOM cocTaBnsitoLlen
ABNAETCA HepaBHOBECHas rasofu-
HaMu4yeckas cuctema 13 JAByX pas-
feneHHbIX MooCTelr, HanoHEHHbIX
rasom pasHoro AaBAeHUs, U COMna,
MO3BO/IANOLLIErO rasy paclnpaATbCs
B MOIOCTb HU3KOTO AAaBNEHUS (BUX-
peByto Tpyby). Conno 3akpyymBaer
MoTOK, MPOVCXOAUT ero pasgeneHuve
Ha XONIOAHBINM, VMEeKLMIA Ha BbIXO-
fe TemMnepaTypy HWXe HayaslbHOW,
W ropsuuii ¢ TeMnepaTypol Bbille
HayaNbHOW. B OTCcyTCTBME BHeLUHe-
ro Tenn006bMeHa NoaHasa HavanbHas
3HTaNbMUA COXPaHARTCSA B CyMMe 3H-
TanbnNuUii xonogHoro G, u ropsyero
noTokos G,. Mpu HebonbLNX CKO-
POCTSX YAanseMblX MOTOKOB VMeeT
MeCTO PaBeHCTBO

pAT,, = (1 — WAT, 2)

Harp’ (
rae 4 = G/ (G, + G,) — Mmacco-
Basd A40Nd XOJIOAHOro MoTokKa,
AT =T, — T, AT =T —T.

Harp

Obcyxaan «3arafovyHoOCTb» 3¢-
¢dexTa PaHka, 4YacTto He nMpuHMMa-
0T BO BHMMaHMe ABa obcToaTe/b-
cTBa. Bo-nepBbIX, Tepmocenapauyus
He ABnseTca 6ecnnaTHoOl — BO34yX
(ras), KoTopbIVi NojaeTca B BuXxpe-
BYyHO TPyby, CXKaT KOMMPEeccopoMm,
1 Ha 3To noTpaveHa sHeprus. KoH-
LeBoe oxnaxjeHuve [0 Temnepa-
TYpbl OKpyXarLlelr cpeibl genaet
BHYTPEHHIOK SHEPTIM0 CKaToro BO3-
Ayxa, NoZaBaeMoro B BUXPEBYHO Tpy-
By, TakoW e, KaK y OKpyXaroLiero
BO34yxa. Ho pasHuua B jaBneHnn —
3TO 3anac 3kceprum paboyero Tena.
Bo-BTOpbLIX, €cnu B TEeMI0M30NPO-
BaHHOW CUCTEeMEe MPOUCXOAUT pas-
AeneHue paboyero Tena Ha jBe 4va-
CTW C TeMnepaTypamMu HUXe U Bbllle
TemMnepaTypbl OKpYy>XatoLLen cpesbl,
TO M3 CaMblX OBLLNX COOBPaXeHUNA
cnejyet, UTO B CUCTeMe CoBepLueH
BHYTPEHHUA 06paTHbIA uunka. lo-
CKOMbKY 3HEeprusa Ans coBeplueHuns
3TOr0 LMKNa U3BHE B BUXPEBYHO TPY-
6y He BBOAMUTCSH, TO €e UCTOYHNKOM
MOXeT 6bITb TONbKO 3KCEePrus cxa-
TOro BO3AyXa.

Mokaxem, kak 3¢ dekT Tepmocena-
paumn BbIFSANT B BUAE 3aMKHYTO-
ro naeanbHOro TepMoAHaMMNYecko-
ro umkna B T-S-gruarpamme (puc. 1).
CxKaTbIl 0 AaBneHvs P, BO3ayx nNpw
Temnepatype T  (Touka 1) nogaercs
B cucTeMy. B paccmaTtpriBaemom mae-
albHOM LMKAe B pa3jeneHnm noToka
HeT HeobxoamMmocTw. MoTokK aanabaT-
HO pacLuMpsieTcs B AeTaHAepe no nu-
HUW 1-2 [0 AaBNEeHNS OKpyXKaroLLer
cpeabl P, mocie 4yero HarpesaeTcs
no nsobape 2-3, oTbupas Tennoty
(nnowaab 2-3-7-10-2) oT nNpueMHu-
Ka xonoga. [ocTurHyB TemnepaTy-
pbl T, BO34yx aavabaTHO CKMMaeT-
CA B KomMnpeccope 3-4 [0 AaBneHus
P, < P,, Ha 4TO 3aTpauvBaeTcs BCA
SHeprus geTaHaepa, NponopLoHab-
Haa nn. 1-2-10-9-8-1. [anee Bo3ayx
oxnaxpaerca no nsobape 4-5, otaa-
Bas NpYeMHMKY TenaoTy, NponopLm-
OHa/bHYO M. 4-5-6-7-4 1 paBHYKO
paboTe Kommnpeccopa (T. €. 3Heprum
AeTaHzepa). YXe Ha 3TOW cTagnun cu-
cTemMa AeMOHCTpUpyeT TepMopasge-
NleHne B MCXOAHOM MoToke 6e3 Ka-
KUX-TNBO BHELLUHUX BO3AeNCTBUNA.
MOXHO 6bI10 6bl 34eCb U 3aKOH-
YNTb LKA, OTMPaBMB MOTOK U3 TOY-
KV 5 ApoccennpoBathb A0 AaBneHus P .
OfHako TOuky 5 amarpaMmbl Heslb-
39 CYUTATb 3aBepLUatoLLEe, MOCKONb-
Ky LMK OCTaNCA He3aMKHYTbIM U He
nosy4eHa nHbopmMaums O BO3MOX-
HOCTAX MOJIHOIO pacLUMPEHUst NOTO-
Ka (T. €. MO/IHOM NCMOb30BaHUM UC-
XOLHOV 3KCeprum).
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Mpogomkm agnabaTHoe paclun-
peHve B feTaHAepe 5-12, Harpeem
no n3obape 12-3, NoBbICUM JaBre-
HVWe Komnpeccopom 3-13, MCNob-
3yA 3Hepruio JetaHiepa npu pac-
wpeHnn 5-12, oxnagnm rno AnHUn
13-14 1 1. 4., NOKa NpoLecc He coligeT-
€ B TOYKe 3, COOTBETCTBYHOLLEN YC-
NOBUAM OKpYXKatoLLel cpespl. Ans 3a-
MbIKaHWSA LMKAA OT TOYKM 3 BO34yX
aAmabaTtHO CKMMaeTCs KoMMpecco-
pom 3-11 Ao AaBneHus P, 1 oxnax-
faetcs no 11-1 fo Temnepatypbl T .

Pabouee Teno CMCTEMBI, COBEPLLVB
Kackaj paBHOBECHbIX 06paTUMBbIX
npoLeccoB (PasoMKHYTbIX BUTKOB
CXOAALLEeNCa KackagHoW cnupanu),
BEPHY/I0Cb B NCXOAHYH TOYKy 1 —
LMK 3aMKHYT, TepMocenapaumns Ha-
muo. OCobeHHOCTb LnKaa COCTOUT
B TOM, YTO MocC/iefloBaTe/lbHOE NpoTe-
KaHve pabouero Tena yepes Kackaj,
BUTKOB Cnvpanu TpebyeT COOTBeT-
CTBYIOLLEro Kackaga xosofonpuem-
HNKOB CO CBOUMMU OXJ1aXAaeMbIMun
TennoHocuTenaMu, NoMrnmMo KoHTak-
TOB paboyero Tena ¢ NpMeMHMUKaMm
X0n04a W TennoTbl, B 3TOM LMKe
BHELLUHWE BO3JeNCTBUS — TOJbKO
rnoBbllLeHMe aaBneHus 3-11 ¢ 3a-
TpaTol 3Hepruy, NpPonopumoHab-
Ho nn. 3-11-1-2-10-7-3, 1 oxnax-
AeHve rno 11-1 ¢ oTBOAOM Ten/oThbl,
paBHOW 3Heprum komnpeccopa
(nn. 3-11-1-2-10-7-3). Bce ocTanb-
Hble MpOoLeCChbl pacliMpeHns 1 Mo-
BblLLEHUS AaBNIeHNA — BHYTPEHHME
COCTaBnsAwLME CUCTEMbI, OTHOCH-
LiMecs K CcoBepLUeHUD CXOoAsALLero-
€ B TOYKY KackaZHOro o6paTHOro
umkna. OT kackaga K Kackagy pac-
XOZyeTcs 3Heprnsa getaHgepa 1-2.

Ecnn 3agaHa cTeneHb NOBbILWEHUS
fAasnenua m, = P./P, To nerko pac-
CYUMNTaTb MapameTpbl BCero Kackaga
LMKNOB, MOMHS O TOM, 4TO paboTa
KoMrpeccopa AaHHOro kackaza pas-
Ha paboTe geTaHAepa NpeablayLiero
Kackaza, Xon1040Mpon3BOANTENBHOCTb
JAHHOro Kackaja paBHa paboTte fe-
TaHZepa JaHHOro Kackaja, a paboTa
LUMKNa [AaHHOrO Kackaja paBHa pa-
60Te KoMnpeccopa AaHHOro Kackaaa
(Mnn sHepruv aeTaHzepa npesblay-
Lero Kackaga). PacyeTHble Bbipaxe-
HUS UMEKOT BUZA: CTereHb MOoBblLle-
HUS AABAEHUS i-TOro Kackajaa

e = [ine — (i — DY — 1) me —
— (=21 03)

XONIOAUNBHBIA KOIPOULMEHT i-TOro
Kackazga

g=[i—1)me—1)+1Y
flifme — 1) + 1], (4)

XOJ/I0I0NPOV3BOANTENBHOCTL i-TOTO
Kackaza

Q=10+ Mme—1)] (5
HaVMeHbllass TemnepaTypa i-Toro
Kackazaa

T, =TI —1N)m°e—(i— 2V
/lime — (i — 1)1, (6)

rae o = kK/(k — 1). Mo BbIpaxeHUsM
(3) n (6) nerko ybeanTbCS, YTO yCI0-
BMe (2) B JaHHOW Cxeme BblAep>Xu-
BaeTCA A5 KaXZAOoro kackaga.

B tabn. 1 gna nnntoctpaynn npea-
CTaBneHbl pe3y/ibTaTbl OLLEHOK MO Bbl-
paxeHuaMm (3) n (4) ansa nepsbIX
Tpex KackagoB. lNOHATHO, 4YTO XO-
noannbHbIN Ko3dPULMEHT TepMmo-
cenapaumm 3HaYUTeIbHO MeHblLle,
yem y 0bbIYHOrO 06paTHOro UuMKAna,
a npw ycTpemsieHun npoLiecca K Toy-
Ke 3 Ha puc. 1 cTerneHb MoBbILLEHNA
JaBNEHUS N XONOAUbHBIA KO3GPu-
LUMeHT ycTpemnsaoTca K 1.

Ta6bnuua 1. NMapameTpbl Kackaga
LUMKNOB Tepmocenapauum no pmc. 1

m, 2 3
m, 1,78 2,71
m, 1,63 2,18
€, 0,82 0,67
€, 0,85 0,75
€, 0,87 0,80
€. 0,93 0,92

Takum 06pasom, € No3numin Tep-
MoAMHaMunkn B 3ddekTe Tepmoce-
napauuu HeT HWYero yAuBUTENb-
Horo. Kak oxnaxzeHune npremMHUKoB

T

Xofiofja paboymm TenoMm, Tak U Ha-
rpeBaHne pabouysM TenoM BHeLl-
HVX TernJoHOoCUTenen coBepLlaeTcs
B MAeanbHOW cucteme 6e3 auccu-
naumm sHeprum pacmpeHus. Peub
MOXET UATN NN O NMPUBHECEHHO
B MAEeaNnn3npoBaHHYH CUCTEMY opra-
H13aLMn B BUAe Habopa AeTaHAepos,
KOMMPeCCcopoB 1 TeN1006MeHHNKOB.
MPUHUMNNANBHO MOXHO 6bl10 6bl
n36aBUTb CUCTeMy OT AeTaHAepoB
N KOMMPEeCCcopoB W MpeBpaTUTbL ee
B UNCTO AVMHAMUYECKUIA LKA, KOr-
[a KMHeTnyeckas sHeprusa paclumpe-
HVA B COMJe LeNMKOM pacxogyeTcs
Ha MoBblLLeHWe AaBNEHUS B APYrom
conne. Bo-nepBblx, 3TO He n3baBns-
eT cucTeMy OT TennoobmeHHMKoB. U
BO-BTOpPbIX, C MepPexooM K AnHaMU-
UeCcKoW crucTemMe BO3HMKNA Bbl HEO6-
XOAMMOCTb yyeTa 3aTpaTt KMHeTn4ye-
CKOW 3Heprum B Tenj100bMeHHUKax
Ha MpeojAoneHne TenioBbIX COMpPo-
TVBMEHUIA NPWY HarpeBaHNN BbICOKO-
CKOPOCTHbIX MOTOKOB [3].

MOXHO MHaye OpraHn3oBaTh LUK
Ha puc. 1. B Touke 3 BbINYCTUTb YacTb
pacxoja npwv AaBneHUU N Temnepa-
Type OKpyXatoLlelr cpejbl, OCTaBNB
ANS MPOAOJIKEHMS npouecca CToNb-
KO, Ha CKOJIbKO XBaTW0 6bl SHEPrnm
aeTaHgepa 1-2 ana okaTus no AMHUN
3-11. Hanee oxnaxgeHwve no 11-1
N paclinpeHve B ApPYrom feTaHje-
pe no 1-2, HarpesaHve 2-3 1 CHOBa
BbIMYCK 4acTW pacxoja. Taknm obpa-
30M, Uukna 1-2-3-11 HeM3mMeHHO BOC-
NPOMN3BOANACSA Bbl, HO Ha YMeHbLLa-
OLLEMCS 4O HYNSA pacxoe.

LUnkn no pwuc. 1 gonyckaer npe-
obpa3oBaHMe K CxeMe MO puc. 2,
Jatoleri NpuBAMXKEHHYIO aHano-
M0 C peanbHOV BUXPEBOW Tpy-
6ol B nfaHe Bapuauuu pacxoja

9 10 6 7 S

Puc. 1. KackadHo cxodawjulica yukn mepmocenapayuu 8 T-S-duazpamme

8 www.isguru.ru
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1N TemnepaTtypbl XOJ0AHOrO Tenso-
HocuTenda. Paclwnpexne ot P, go P,
coBepllaeTcs, Hampumep, B Tpu
npnema nocnegoBaTesbHO CO-
eIMHEHHbIMU KacKagHbIMU LMKNa-
Mu 1-2-3-4-5-6-3, 3-7-8-9-10-11-8
1 8-12-13-14-15-16-13. MNpun Npoxox-
AeHNN nocnejoBaTeNbHO MO BCEM
LMKiam paboyero Tena C pacxoioM
G X0N0A0MpPOV3BOANTENBHOCTL, MPO-
nopLMOHanbHas NaoLwaaamM nog nu-
Huamn 2-3, 7-8 n 12-13, nepegaetca
MOTOKY MpUEeMHKKa Xonoja C pac-
xofom 3G (34ecb Mbl He YyyUTbIBa-
eM KackajgHOoro xapakrepa KaXzoro
13 nocsiejoBaTeNbHO NOAKAHOUEHHbIX
LMKIOB). MOHMXEHWe TeMnepaTypsbl
B CXeMe pUC. 2 3HAYUTEIbHO MeHb-
e, yem Ha puc. 1, o4HaKo X0no40-
NPOV3BOANTENBHOCTL BhILLE.

3. MNepexoasa K CTPYKType 3akpy-
YEHHOro B BMXPeBOW Tpybe NoToKa,
KOCHEeMCS 6/IM3KOro K TemMe 06bek-
Ta — 3aKpyYeHHbIX CTpyW. Mpu oT-
HOCUTENbHO HeBO/bLLION Pa3HOCTU
JaBneHWA 3aKkpyTka MOTOKa B COM-
ne 6yaeT HOCUTb MOHOTOHHbLIN Xa-
pakTep MO BCEMY CEYEHWUHD CTPyW.
OzHako Npy HEKOTOPOM MpeBbiLLle-
HUWN CTeneHn 3akpyTKu (ycuneHuu
HepaBHOBECHOCTW) B COMJie BO3HMK-
HeT KBa3WMpaspbiB HenpepbIBHOCTA
BpallatoLLerocs notoka u B CTpye
chopmMmpyeTcs AUCKPETHas CTPyK-
Typa — pPeuvpKynsunoHHas 30Ha.
Bgonb ee ocn obpasyetca ob6nactb
NMOHVXXEHHOro JaB/eHns ¢ BO3BpaT-
HbIM TeueHreM. [onepeyHbIi pasmep
LMPKYNALUMOHHOM 30HbI YyTb MeHb-
e AnameTpa comnna, AAVMHa 0KOoJo
yeTblpex anameTpos [4]. /3-3a 3T0-
ro obTekaroLlas 30Hy BpallatoLLas-
cs CTpys dakTnyecks npesBpallaet-
€ B KOMIbLIEBYHO.

T

dopmuposaHue makoii Keasuouc-
KpemHoii cmpykmypel, KAK YUPKYAs-
YUOHHAA 30HA, eCmb hepeslii 3man
camoop2aHU3ayuu — nepexooa 3a-
Kpy4YeHH020 NOMOKa K HO8OMY Cho-
coby cyujecmeoeaHus.

B [5] 6b710 MOKa3aHo, Kak Takas
CTPYKTYpa MOXET 6bITb UCMOJIb30Ba-
Ha 418 CO3[aHVA AUCTaHLMOHHOMO
BCacbiBaHUs (dakena BCaCbIBAHMWA)
W ero npunoxeHwur. Mpu onope ¢a-
Kena BCaCblBaHWS Ha CTEHKY B HeM
BO3HWKAET BUXPb CMEpPYEBOro Tmna.
dopmuposaHue KOHYeHMpPUpPOBAHHO-
20 suxpsA ecme emopoii aman camo-
0p2aHU3aYUYU NOCAaXCeHHOIl Ha CmeH-
Ky 3aKpy4eHHoii cmpyu.

AHanorus, KoTopas MMmeeT Me-
CTO Mexzay CTpyeln AMCTaHLMOHHOro
BCaCblBaHWA N 3aKpy4YeHHbIM B BUX-
peBoi Tpybe MOTOKOM, OrpaHu4YeHa
Tem, 4To B 3dpdekTe PaHKa 3akpy4yeH-
HbI MOTOK He KOHTaKTUPYeT C Hapy-
HbIMW Maccamu, 1 no3Tomy B Tpybe
pasBMBaeTca MHasa aspoAnHamumka. B
oTAnune oT cTpyw, B 3ddekTe PaHka
cpabaTbiBaeMasi Pa3HOCTb AaBAEHWN
2-5 atmocdep, CKOpOCTY BeNKK, Ya-
CTOTa BpaLLeHUss MOXeT JoCTUraTb
100 000 o6/MuWH, umcna Maxa npu-
6IKAOTCA K 1, TeUeHMe OKMMaeMoe,
[BVIXKEHWEe OrpaHYeHOo CTeHKOW Tpy-
6bl, MPUTOK MacChbl N3BHe OTCYTCTBYET.

Mocne paclumpeHns NoToka B Con-
e BUXPEeBOW Tpybbl MPOUCXOAUT
cnejyrowias Lenoyka npeobpaso-
BaHWIA. MNpexae Bcero dopmumpyert-
€S CTPYKTypa 3aKpy4YeHHOro rnoToka,
BK/IOYAOLLAA MepBYyH CTajuko ca-
MoopraHusaumm — ¢opMmMpoBaHme
LMPKYNSLMOHHOM 30HbI C 06paTHbI-
MW Tokamu. [paHMLa 30HbI 06paT-
HbIX TOKOB pacronaraeTcsa Ha oT-
HocuTenbHOM paguyce 0,7 BMOTb

P, P 3
4 S) 1‘1 F)
Tl 1B w °
0 ) 10 841513
6 11 16
2 7 12
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Puc. 2. locnedosamesnsbHO nosmopsAarnuwuecsa KaCKaos! Yukna mepmocenapayuu
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HOBOCTW

MpvBoasl POLAR BEAR
AN BO3JYLLUHbIX 3aC/IOHOK

Bonee 60 MUCNo/sIHEHWA NPpYBOAOB
POLAR BEAR poCTynHbl Ha cKfia-
Aax koMmnaHnm «APKTUKA».

dnekTpuyeckme npmsogbl Polar
Bear pa3spaboTaHbl cneumansHo 415
NCMOJIb30BaHUSA C BO3AYLUHbLIMUY 3a-
C/IOHKaMU B CUCTEMAaX BEHTUASALMUN
N KOHAVLIMOHNPOBAHVA.

Bo3MOXHbIe UCMONHEHUA N MoO-
AndurKaumm npuBoJoB:

1. dnekTponutaHne 24 1 220 B.

2. [locTynHbl Ans 3akasa MpuvBo-
Jbl C MOMeHTaMu BpalleHus 3, 4, 5,
8, 10, 15, 16, 24 n 32 Hwm.

3. [ABYyXNo31LMOHHOE 1AW MPOonop-
umoHanbHoe [curHan 0 (2)-10 B wan
0 (4)-20 MA] ynpasneHue.

4. Cuctema Safety c Bo3BpaTHOW
Npy>XunHoW, obecrneymBatoLLas Mnpwu
aBaPUINHOM OTK/TFOYEHWI HAMPSXKEHWS
MOJIHOE 3aKPbITVE BO3AYLLHOV 3aC/I0H-
KW 419 MPeA0TBPaLLEeHNs pa3mMopaxu-
BaHUSA BOAAHBLIX TEMN006MEHHNKOB.

5. KoHLeBble nepektoyaTeni ans
nosly4yeHns obpaTHOMN CBA3WN.

OcobeHHoCTU:

Bnarogapsi mManbiM pasmepam
W NPOAYMAHHOW KOMMAKTHOMN
KOHCTPYKLW X MOXHO YCTaHaB-
NMBaTb B OFPaHU4YEHHOM MOH-
TaXXHOM MPOCTPaHCTBE.
Yp06HbIA durkcaTop Bana.
NHAMKALUMSA MON0XEHWS.
BbI60Op HampaB/ieHVs MOBOPOTA.
BO3MOXHOCTb MapaniefnibHoro
MOAK/IOYEHNS MPUBOJOB.
OrpaHuyeHve yraa nosopoTa.
He TpebyeTcs obcnyxmBaHue.

MonyunTtb 6onee NOAPOBHY UH-
dopmauuto o npusogax POLAR BEAR
Bbl MOXeTe y HalluX CreLnanncToB:
www.arktika.ru, www.spb-arktika.ru,
+7 (495) 981-15-15, +7 (812) 441-35-30.
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HOBOCTW

3aBoJ «ApKTOC» npejcTasfiser
HOBOE M3JaHne KaTanora
BO34yxopacrnpegenntenei

1N nporpammy nepenozbopa
obopygoBaHusa ArktosOnly

HoBoe, gecsAToe Mo cyeTy nsgaHuve
COLEPXUT B cebe BeCb acCOPTUMEHT
BEHTUASLMOHHOro 0bopyAoBaHus,
a TakXke HOBble BWAbI MPOAYKLMN
N MOAEPHN3NPOBAHHbIE U3AeNus.

KaTanor fOMo/HEH CyLLeCTBEHHO
paclUVPEHHbBIM MepeyHeM U3Aennii
C TepmonpuBOAaMu, OOHOBIEHHOW
mMeToAmkoln nogbopa PBO un akTy-
aNN3NPOBAHHBIMI XapaKTepUCTUKa-
MW U3AENVIA.

MoMMMO 3TOro, Ans yay4lleHus
yA06CTBa MCMONb30BaHWA r106anb-
HO MepepaboTaHa CTPYKTypa pasje-
na «Bo3sgyxopasgatoLume 610K1 415
"UMNCTbIX MOMELLEHNN"».

Ewle ofHMM HOBBIM CObGbLITUEM
CTaNo paclMpeHne Ha OAVH Mpo-
rPaMMHbIA MPOAYKT ANHENKM Mpo-
rpaMMHOro obecrieyeHns OT paspa-
60TUMKOB 3aBOAa «APKTOC». ITUM
npoayktom ansetcs ArktosOnly —
3TO BE6-NMPUNOXEHNE AN Mepenos-
60opa MHOCTPaHHOro obopyaoBaHuUA
Ha MpoAyKUMIO 3aBoJa «ApPKTOC»
Mo rocyAapCTBeHHOM NporpaMmMe -
nopTo3ameLLeHNs.

[ns nepenogbopa Hy>KHO caenatb
HEeCKOJIbKO MPOCTbIX LUAros: BBECTU
B MOWCKOBOW CTPOKE MPUIOXKEHUS
HanmMeHoBaHWe 11 bykBeHHoe 060-
3HayeHVe NHOCTPaHHOro 060pyA0Ba-
HWS, 3aTeM MporpaMma npeaioxuT
CMNCOK BapWaHTOB A/19 3aMeHbl, Aa-
Nee f06aBUTb NOAXOAALLMIA BapUaHT
B CMWCOK NOAGOPA, €ro MOXHO €O-
XpPaHUTb cebe Ha KOMMbIOTEP W/NK
HanpaBWUTb 3aMnpoc Ha MNoJjiyyeHue
KOMMEePYeCKOro MpeaioXeHus.

baza paHHbIX ArktosOnly Haxo-
ANTCA B pexXume MOCTOSHHOro 06-
HOB/NIEHVSA HOBbIMW BapuvaHTamMu ne-
penogbopa.

JocTyn K MpUIoXeH o OTKPbIT A5
nonb3osaTteneli MK, a B byayLiem by-
[eT OTKPbIT AN paboTbl C MO6UbL-
HbIX YCTPOWCTB.

3anyCcTnTb MNPUIOXEHNE MOXHO
C MNaBHOW CTpaHULbl OPULIMANBHO-
ro camta 3aBoga AM60 MO MPSMOV
ccbuike: arktosonly.ru

Mo BompocaM nprobpeTeHns Ha-
el NpoAyKkUMn Bbl MOXeTe 0bpa-
TUTLCA K 0PULMANTBHOMY ANCTPUOBIO-
TOPY KOMMAHUN «ApKTMKax:

+7 (495) 981-15-15, +7 (812) 441-35-30,

www.arktika.ru, www.arktos.ru,
www.arktoscomfort.ru
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PKTOC

Ao pacctosHusa 10 gnamMeTpoB Tpy-
6bl OT X0noAHoro koHua [6]. B wnc-
MOMb3yeMbIX KOHCTPYKLMSAX BUXPEBbIX
TPy LMPKYNALUMOHHAs 30Ha Ha ro-
psyeM KOHLe O06bI4HO OrpaHuyeHa
KpPeCcToBMHOW ANa packpyTku MoTo-
ka. Moatomy, B oTanume oT dake-
Na BCaCbIBaHWSA 3aKPyYeHHbIX CTPYH,
B BUXPeBbIX Tpybax He obpasyeTcs
KOHLLEHTPMPOBAaHHbIV BUXPb.

3HaunTeIbHYH YacTb LMPKYNSLmn-
OHHOW 30Hbl 3aHWMaeT BbIHYXAeH-
HbIi BUXPb (BpalleHne XWUAKOCTU
Kak TBepAoro Tena), Ha nepudepun
OH NepexoAnT B CBOOGOAHLIV BUXPb.
B3avmogeiicTeume aTux BUXper no [6]
dakTnyeckn onpegensieT aspoAnHa-
MUKY BUXPEBOW TpyObl.

CornacHo [6], MHTEHCUBHO 3aKpy-
UeHHOe TeuyeHMe B BUXPEeBOW Tpybe
CUJIbHO TYpOYNM3MPOBaHO. Bo3HMKa-
eT rnepeHoc Typby/NeHTHbIMW MONs-
MW (BUXPSAMU) BCEX MPUCYTCTBYHOLLINX
B MOTOKe CybCTaHUMA, B TOM 4uncie
BHYTPeHHel aHeprun. B none no-
CTOSIHHOTO JjaBfIeHNst U B OTCYTCTBME
LEeHTPOBEXHbIX CUA TYpOyneHTHble
nyfbCcalMn MOSIHOCTBIO XaOTUYHBI,
NO3TOMY TakKOW MepeHoC CrnocobCTBy-
eT BblPaBHNBAHNIO HEOAHOPOAHbIX
pacnpegeneHunri cybctaHLmin (CKopo-
cTeil, aHepruii, TemnepaTtyp). OgHa-
KO MpwW 3aKpyTKe MOTOKa BO3HMKAOT
NPUYNHBI ANA OTKNOHEHUS MyJibCa-
LMOHHOrO ABMXEHWSA OT MOJIHOCTBIO
XaoTnYHoro. Mpu BCeM TOM, UTO Typ-
ByneHTHble Nyfbcaumm No-npexHemy
OKa3blBaOT BbIPaBHMBAtOLLiEe BO3jeN-
CTBME, MOXHO rOBOPUTbL, YTO B Xao-
Ce HameuaeTCsl HeKoTopasa KBasnop-
raHmsauusa (aHmM3oTponus).

Bo-mepBbIx, BO BCceM obbeme aeli-
CTBYIOT LIEHTPODBEXHbIe CUJIbI, YTO He
MOXeT He OKa3blBaTb 06LLero BAUSHNSA
Ha ABVKEeHWUs TypOyneHTHbIX MOner.
dopmMmmpyeTca A0 HeKOTOPOW cTere-
HW BbleNeHHoe 13 Xaoca Hanpas/e-
HVe nynbCaLyOHHOro nepeHoca cyb-
CTaHUMIA — OT LeHTpa K nepudepunin.
Bo-BTOpbIX, cornacHo [7], ecin Ha oj-
HOM 1 TOM Xe pajunyce 0Ka3anmcb jsa
MOJISi C MONOXUTENBbHOM 1 OTpULIaTE b-
HOVi TaHreHUManbHbIMY MybCaLmsamu,
TO fieliCTBME LIeHTPOCTPEMUTENBHOMO
YCKOpeHust npuBeseT K pasbery 3Tnx
Mosieli B MPOTUBOMONOXHbIE CTOPOHBbI:
6onee «bObICTPbLIV» YAANUTCA OT LiEH-
Tpa, a bonee «MefSIeHHbIN» CABNHETCS
K LLleHTPpY — BO3HUKHET LieHTpobexHas
cenapaumsa Yactuu,. B-TpeTbux, Henb3s
NCKOUNTL MOSBMEHNA B UHTEHCVB-
HO 3aKpy4YyeHHOM MOTOKe crnupanb-
HOI TypbyneHTHOCTY C GOPMUPOBaHU-
eM a-3pdekTa — 0b6paTHOro Kackasa
3Heprum oT MasblX MaclTabos BUX-
peri K KpyrHbIM C POCTOM MacLITaboB

TYpOyneHTHbIX Mynbcaunii [8]. B-yeT-
BEPTbIX, pajnasbHOe MnepemeLleHe
MO/ieil B mosie rpajneHTa AaBneHus
CONPOBOXJaeTcs afnabaTHbIM OKaTU-
€M C MoBbILLeHEeM TemmepaTypbl Mo-
NSt NN pacLLpeHneM C MOHMXEHEM
Temnepatypbl. B nepudepuiiHoli 06-
nact ¢ 6onee BbICOKMM JaBfieHVEM
neperpetble MOW ByAyT OXNaxAaTb-
cs, OTAaBas TeMnaoTy, a B LEeHTpab-
HOW YacTV nepeoxnaxzieHHble MOn
6yayT HarpeBaTbCs, OTOMpast TenaoTy
(Takoli mepeHoc Tenna no [6] Bo3Mo-
XEH, eciv pacnpejeneHune TeMnepary-
pbl B MOMepeyYHoM ceyeHUn OTANYaeT-
€ OT aAMabaTHOro, COOTBETCTBYHOLLLErO
pacnpeseneHunio faBieHns).

MopoxaeHne B NOTOKe YCKOpeH-
HbIX 1 3aMef/IeHHbIX YacTuL, Bbi3bl-
BaeMoe eCTeCTBeHHbIMU MNpUYnHa-
MU, CO3/aeT, Mo MHeHWo aBTopa [7],
HernpepbIBHYK MOAMUTKY XOJIOAHO-
ro LieHTpa 1 HarpeTon nepudepuu,
yeM N 06BACHAETCA 3PPekT Tepmo-
pasgeneHvsa. CTaBky Ha cenapaumio
YCKOPEHHBbIX 1 3aMe//IeHHbIX YacTuLy
Kak Ha e AMHCTBEHHbIW 1 onpezensto-
LLMIA U3NYECKMIA MEXaHN3M SHEPro-
paszeneHus B [7] Henb3s NpuUsHaTb
KOppeKkTHOW. Bo-nepBbiX, 06nacTb
06paTHbIX TOKOB PeLVpKYISLMOH-
HOW 30Hbl C Pa3BUTLIM BbIHYX/EH-
HbIM BUXpeM ¢opMupyeTca He u3
MUTPUPYIOLLMX B Hee Moner, a us3
Macc HarpeToro nepndepuinHoro no-
TOKa, Pa3BOPAUMBAOLLMXCA MO BCEW
AJIVIHE LMPKYAALUNOHHONM 30HbI 1 3a-
X04dAWmMxX B Hee [6]. MurpupyoLme
TyZia e MO, MOHMXas CBOK TeM-
nepaTypy, HarpeBatoTCa 1 OTOMPatOT
TennoTy y o6paTHbIX TOKOB OT MoO-
CTyNaroLLMX CO CTOPOHbLI Nepudepun
HarpeTbIX Macc.

MOXHO NoABeCT CnesyroLLmiA UTor
CkasaHHomy. [lpu pacwupeHuu no-
moka e euxpeeoil mpybe npoucxo-
oum camMoop2aHU3ayuUa npoyeccoe
8 mpex acnekmax:

* popmupyemca c€n0xHO ycmpo-
eHHblli UHMEeHCUBHO 3aKpy4YeHHbll
nomok u3 nepugepuiiHo2o ce0600-
HO20 8UXPsA U BHYMpPeHHe20 8bIHYM(-
deHHo20, uMerowe20 6osee HU3Koe
daeneHue, yem nepudepuliHeli,
U e038pamHoe 0sudceHue;

* UHMeHcueHble myp6yrneHmHole
nyascayuu 3moii cmpykmypel ympa-
4uearm No/IHOCMbI Xaomu4eckuii
Xxapakmep u npuobpemarom yepmel
opaaHu3ayuu, c 00Hoii CMopPoHsI, 8 eu-
de yeHmpobexcHoli cenapayuu maH-
2€HYUA/bHO YCKOPEeHHbIX U 3ameo-
/IeHHbIX Yyacmuy, ¢ Opy20ii CMOpPOH.I,
ebidesieHHOe U3 Xaoca HanpaesneHue
nyALcayuoHHoO20 nepeHoca cy6cmaH-
yuii — om yeHmpa K nepugepuu;
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° paduasnbHble nynscayuu myp-
6yseHmHbIx Mosneii e nose none-
peyHo20 2padueHma 0aeseHuUA ocy-
wecmensom nepeHoc mensomel
om YeHMpasnsLHO20 0X/1AXAAeMo20
(x01100H020) nomoka K nepugepuii-
HOMy Haz2peeaemomy (20pA4emy) no-
moky — coeepuiaemcsa o06pamHslii
yukn, ¢popmupyrowjuii 8 nepeoHa-
4an6HO Usomepmuveckoii cucmeme
dea UCMOYHUKA mensad ¢ memne-
pamypoli Huxce u esiuwie UCX0OHOU
memnepamypsl cucmemel.

YacTb KMHETUYECKON SHeprm no-
TOKa MONEe3HO TPATUTCS Ha coBep-
LeHne MOAsSMM 06paTHOro umkna.
OcTanbHaa 3Heprus ANCCUMUPYET,
nepexoaa B Temnjo. XapakTepHo,
uTO, Jaxe e 6bl XONOAHblE Mac-
Cbl W3 LIeHTpPaNbHOW 4acTy He OT-
BOAVANCH W OCTaBanuCb B 06LLeM
noToke, 06paTHLIA LWKN He rpe-
Kpawianca 6bl, Temnota nepeHoCU-
nlack OT LeHTpanbHbIX Macc K nepu-
bepuiiHbIM, 1 NepBble 0XNaXAannchb
6bl, @ BTOpble HarpeBanancb. Ho oT-
CyTCTBME BbIXOAA XONOAHbIX Macc
npuBeno 6bl K UHTEHCMBHOMY Mepe-
MeLUNBaHNIO B PeLPKYNALNOHHOWN
30HEe 1 3a ee npegenamu, a Ha Bbl-
Xofe 13 Apoccenss NnoTok umen 6bl
TemnepaTtypy BxoAa.

Takum obpasoM, adpdekT Tepmo-
cenapauum aBnsieTcs 6Gnectallen
nnntocTpaumeri nagen A. M. PyaeH-
KO O TOM, 4TO 3a cyeT CBOOOAHOV
3Hepr1y obMeHHOro npoLecca, cTpe-
MSILLIerocsi K paBHOBECUIO, COBepLLa-
eTcs MpoLecc, CTPeMsILMNCA K He-
paBHOBECWIO, KOTOPbIV 1N MPUBOANT
K CaMOOpraHu3aLun cUCTeMbI, K ee
HepaBHOBECHOMY YMOPSAOYEHUIO,
B JJaHHOM cny4ae K $OpMUPOBaHNIO
pa3geneHHbIX ropsyero 1 Xono4Ho-
ro UCTOYHWKOB.

OcTaeTcs [06aBUTb, UTO 3HAYU-
TeNbHO 60/ee CNabo BblpaKEHHbIN
3ddekT TepmopasseneHuns B BUX-
peBo Tpybe Habnoganca n Ha
HeCoKMMaeMol XWUAKOCTU (Ha BO-
Ae, ccolnkn cm. B [7]). Mo [7], aToT
bakT — npsmoe MNOATBepXAeHue
passutoro B [7] MexaHu3Ma LUeH-
TPO6EXHOI cenapauyum pasHOyCKo-
PEeHHbIX YacTuL, MPOTUB TMMNOTE3bI
coBepLUeHNs TypbyneHTHbIMU MO-
namMu obpaTHoro umkna. OfgHako
M3 MOHVMMaHWSA TOro, 4to 3pdekT
Tepmocenapauyum onnpaeTcst He Ha
€/JMHCTBEHHbI MeXaHN3M, a Ha KOM-
NAeKCHYt0 MHOrOypOBHEBYH) CaMo-
OpraHn3auuio, HensbexHo cnegyet
BbIBOJ, O MpenMyLLeCTBEHHOM Jaeli-
CTBUW TOFO WU MHOTO MeXaHu3ma
B 3aBWCMMOCTU OT YC/IOBUIA peanu-
3auum sddekTa.
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Puc. 3. Qukn mepmocenapayuu ¢ duccunayueli 3Hepauu u pazodeseHuem nomoka

Nves B BuAy, YTO B npoLecce
caMoopraHuvsauum cructema Bblbpa-
Nla TakoW Cnocob cyLLecTBOBaHNS,
MOXHO FOBOPUTb O MPUHLMNMANb-
HOM KauyeCTBEHHOM W3MEHEHWNM Xa-
pakTepa ¢uHaNbHOW HepaBHOBeC-
HoCTW. Tak, B OT/MUME OT MHOIUX
N3BEeCTHbIX C/yYaeB, KOrga WCxog-
Has rMApoAMHaMmyeckass HepaBHO-
BECHOCTb CUCTEMbI B MpoLiecce camo-
opraHusaumm octaBanacb B dopme
rMAPOANHAMUYECKUX CTPYKTYP, 3¢-
bekT Tepmocenapauum nepeBOAUT
rMAPOAVHAMNYECKYHO HepaBHOBeC-
HOCTb (M36bLITOYHOE faBneHMe) B Ten-
noByto GopMy (ropsivnii 1 XONOAHbI
NCTOYHWKN).

4. PaccMOTpUM yNpOLLEeHHbIN
MOZeNbHbIM LUK TepMocenapa-
LMK, CXxema KOTOpOro npejcraB-
neHa B T-S-gnarpamme Ha pwuc. 3.
MoToK cXaToro BO3Ayxa, MocTyna-
IOWMA B BUXPEBYK Tpyby, pasge-
naetca B Touke 1 Ha ABa paBHbIX
notoka G, = G,. [loTok G, ocTaeTcq
Ha n3obape P, 1 B AaHHOW moje-
N cneumanbHO MPUHATO, BO-Mep-
BblX, UTO €ro ABUXEHVe He MpUBO-
ANT K AUccunaumm 1 noBbILEHUIO
TemnepaTtypbl. A BO-BTOpPbIX, OTCYT-
CTBME paclumpeHns notoka G, ne-
pes npuxofom B TOuUky 1 1 ero gsu-
XeHue C OTHOCUTENbHO HEBO/bLLON
CKOPOCTbHO MO3BOSAIOT HEe YUUThbI-
BaTb YMEHbLUEHWS ero KuHeTu4e-
CKOW 3Hepruu, cBa3aHHOro ¢ nocne-
AYHOLLMM HarpeBaHMeM B 06paTHOM
uvkne [3].

MoTtok G, agmuabaTHO pacluinps-
eTcd B AeTaHAepe Ao aTtmocdep-
Horo gasneHus P_. KMNJ getaHae-
pa o6o3HaumMm n . YacTb 3Hepruu
JetaHgepa (1 — r]A)(T1 — T,) anc-
cMnupyeT, MNepexoauT B Tenno

N nepebpacbiBaeT TOUKy 2 aju-
abaTHOro pacwmpeHunss B TOUKY
3 Ha u3obape P_ (nocne pacwm-
peHunsa ¢ gnccunayuein). B T-S-gna-
rpaMme Heb3s N306pa3nTb HepaBs-
HOBeCHble MpoLeccbl, HO MOXHO
0TO6pPa3nNTb TOUKaMU PaBHOBECHbIE
COCTOSIHMSA MoC/e 3aBepLleHns He-
paBHOBECHbIX NpoLeccoB. lNonesHas
vacTb 3HepPruun r]A(T1 — T,) ncnonb-
3yeTcs Ha «MpuBoA» 06PaTHOrO LMK-
na 1-2-3-4-1, nepegatoLlero TenioTy
oT notoka G, notoky G,. [Mpn 3Tom
MOTOK G, OX/1aX4aeTcs N CTaHOBUT-
€A XONI0AHbIM, NOTOK G, HarpesaeT-
CA N CTAHOBUTCA ropaYmnMm. NonHas
SHeprus agnabaTHOro paclmpeHuns
B JAeTaHAepe MponopuuvoHanbHa
nnowaan 1-2-8-9-10-1. Bo3bmem
Ha cebs OTBETCTBEHHOCTb YCNOB-
HO WHTepnpeTupoBaTb B T-S-Auva-
rpaMmme HeKOTOpble BaXHble AJS
MOAeNMpPOBaHNA HepaBHOBECHbIe
cnTyaumu. Tak, naowasb 2-5-6-8-2,
paBHas nyowaan 1-2-8-9-10-1, oTpa-
XaeT TenaoTy, KoTopas nepeLuna 6ol
K MOTOKy G, npun, =0, 1. e. npn
MOJIHOM AMCCUNALNK SHEePr1un pac-
wupennd. Mpn n > 0 Anwb nao-
wagnb 2-3-7-8-2 nponopuroHaibHa
paccesaHHOW 3Heprun. OcTaBLla-
aca naowanb 3-5-6-7-3 nponop-
LMOHaNnbHa 3Hepruun, pacxogye-
MO Ha paboTy 06paTHOro uukaa
1-2-3-4-1. OcTaeTcsa A06aBUTh,
4YTO ycnoBue (2) B AaHHOW Cxeme
TakXe BbIMOMHAETCS.

Onupasacb Ha cAenaHHble Mosc-
HeHWs, 3annLemM OCHOBHblE pacyeT-
Hble BblpaXeHns. X0N0ANAbHbBIA KO-
3¢drLMeHT 0bpaTHOro LmKkna paBeH

e =T, —=T) r]A(T1 —T)=
=01 ="n)n,
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[Janee MOXHO MoOKasaTb, 4TO

=M —T)/[(T,—-T)—0,—-T)=
= [T, =TT, —T,) — 11" =
= [T/T, — 11" = [m° — 117. (8)

3/ecb 1CNo/sb30BaHO PaBEHCTBO
T/T,=T/T,=(P/P) =17

rae o = k/(k — 1).
MprvpasHuBas (7) n (8), nonyymm

M = (1 —n,) . (9)

BbipaxeHue (9) nmeeT BaxKHOe 3Ha-
YyeHVe: B paMKax eAvHOro orpaHu-
YeHHOro WCTOYHMKa 3Heprun (pac-
wnpeHns B AetaHgepe 1-2) anqa
«MpUBOAa» 06PaTHOro Lukaa n Anc-
cnaumne creneHb pacluvpeHns T,
He MOXeT 6biTb MPOM3BOSLHON Be-
nvynHon. Hanpotms, KMJ pacwu-
peHnss — He3aBUCMMbIA MapameTp
1 OTpaXKaeT MOAeNPYeMyto CTerneHb
COBepLUeHCTBa B OpraHmMsauum npo-
Lecca pacluimpeHns, a Takxe cosep-
LeHna 0bpaTHOro umkna.

PacwvpeHve vactu G, obuero no-
TOKa B JeTaHfepe C Auccunaumert
N TeueHvie notoka G, 6e3 paclumpe-
HWS 1 AMcCnnaumy MOXHO MHTeprpe-
TVPOBaTb Kak aHanor ¢opmMmnpoBaHUs
3aKpyYeHHOro TeyeHus, BO3HVKatoLLLe-
ro nocne NcTeyeHns pacLLnpsoLLero-
€A NOTOKA W3 TaHreHLanbHo Harnpas-
NeHHOro K Tpybe conna. PopMupyroTcs
MOTOKM C ABYMS 061aCTAMU aBNeHVs,
KOTOpble 06MEHMBAIOTCA MeXy COb0
NyNbCUPYHOLLMU TyPOYyNeHTHbIMK MO-
namu. MocnefHre, HENOCPEACTBEHHO
KOHTaKTUpPYys € MOTOKaMu, COBEPLLAOT
paboTy nepeHoca TemnioThbl AMccuUna-
LM OT MNOTOKa MOHWXEHHOro AasJie-
HYA (G,) K MOTOKY MOBbILLEHHOO AaB-
neHus (G,). Pabota Takoro o6paTHoro
LMkna TpebyeT NoABOAA SHEPruu, Ko-
TOopas U YepraeTcs N3 HeANCCUNUpPo-
BaHHOW 4acTW paclumpeHuns. Xonoa-
HbIVi MOTOK G, MOCTyMaeT 13 BUXPeBOoW
TPYy6bI B MPUEMHMK X0N04a, Harpesa-
erca Tam Ao Temnepatypbl T 1 Bbl-
X0AnUT B atmocepy. Mopayumii noTok
G, BbIXOAUT yepes ApocceNib C Aas-
neHviem P . Ero Tennota nnbo nones-
HO MCNonb3yeTcs, Mbo paccenBaeTcs
B aTMocdepe. Linkn Tepmocenapaumm
3aMbIKaeTCA MOBbILLEHWEM JaBNeHNs
aTMoCPepHOro BO3Ayxa C PacxoAom
(G, + G,) fo P, c nocnesytoLM KOH-
LeBbIM OoxnaxaeHvem Ao T v noja-
Yeli ero B BMXPEBYIO TPyby (Touka 1).

S¢PeKTNBHOCTL PacCMOTPEHHOIO
LMKAa, C y4eTOM M3HaYanbHOro aau-
ab6aTHOro OKaTus BO3jyXa KoMmmnpec-
COpoM, a Takxe ¢ yyeTom (9), byaeT

€, = (T, —T)2T, —T)=05mg=
=0,5(1 —n,). (10)

M3 (10) BUAHO, 4TO YeMm Bbiwe KM/,
JeTaHzepa, T. e. YeM Jlyylle opraHu-
30BaHO paclumpeHve notoka un ¢op-
MUPOBaHMe 3aKpyYeHHOM CTPYKTYpbI,
TeM 60/blUas YacTb aHEpPrun nepe-
JaeTca Ha NoANUTKY 06paTHOroO LIMK-
Nla, HO OAHOBPEMEHHO yMeHbLUaeT-
ca Ternsiota Auccmnauny, KoTopyro
B obpaTHOM uuKie ciegyeT nepe-
JaTb ropsiyemy noTtoky. Bo3sHukaeT
AncbanaHCc MexXay BO3pacTatoLLmMMu
SHepreTnYeckMMmM BO3MOXHOCTAMU
1 ybblBalOLLMM KOANYECTBOM 0bpa-
6aTbiBaeMoli cybcTaHuMKM (TennoThl).
PaspelueHve agncbanaHca NexuT B He-
06X04MMOCTI POCTa OTHOLLEHWS AaB-
NeHnin ansa peanvsauum umkna. Mo-
cnefHee, B CBOKO oyepesb, CHUXaeT
3¢ deKTMBHOCTL MOAENLHOr0 LnKNa
TepmMocenapaumn.

BaxHO oTAaBaTh cebe OTUET B TOM,
UTO TEPMOAMHAMUNYECKOe MOAENNPO-
BaHVe LMKNOB NCKJIKOYaeT MOAeNNpo-
BaHMe NpoLLeccoB caMoopraHmn3aLmnn.
34ecb BCe OPraHN30BaHO 1 ornpeje-
nsetcst 6anaHCOBbIMY COOTHOLLEHWNSA-
MU 1 AeCTBYHOLMMUY 3aKOHOMEPHO-
cTaMun. 03TOMy HeT NMpoTMBOpPeYMns
34paBoMy cMbicay B (10), NOCKONLKY,
Hanpumep, yctpemneHve KrJj getax-
Jepa K Hy/Nto O3HauyaeT MOoJHYH Je-
CTPYKLMIO MOTOKA, KOTOPbIN AOKEH
6bIn 6bI 06ecneynBaTh CaMoOOpraHu-
3aLM0 BHYTPEHHEro 06paTHOro LiK-
Nla Ha TypOyNeHTHbIX NMyabcauusx. B
pamMkax BBeAEHHbIX 3aKOHOMEpPHO-
cTe Tpebyemoe OTHOLLeHMe JaBne-
HUIA CBOANTCA K eAnHuLe, T. €. K OT-
CYTCTBUIO MpeAmMeTa PacCMOTPeEHNS,
MOCKO/IbKY MeHbLLIe eANHWLbI TT, BbITb
He MOXeT. 3TO U NPOABNAETCH B pa-
BEHCTBE €, CBOEMY HauMeHbluemy
BO3MOXHOMY 3HadeHuto 0,5.

B 3akntoueHve 3ameTM, UTO 3aga-
HVe B pamKax Mozenu sennyuHel KMz
pacLLVpeHsi N, 03Ha4aeT 3ajaHvie Ko-
sdPnLmeHTa NoONE3HOro UCNoAbL30Ba-
HVA SHepPr1n B COOTBETCTBWN C BbIpa-
xeHvem (1) n KIMA4 akBrBaneHTHOro
umkna KapHo npu BBegeHUW camo-
opraHuv3auuny B TepMoAMHaAMNYeCKUIA
LMK TepMocenapaLumu.

Takum ob6pasom, a¢dekT Tepmo-
cernapauum MMeeT B OCHOBHbIX Yep-
Tax sicHoe $u3nyeckoe ObbACHEHMe.
Tepmocenapayuto MOXHO MpeAcTa-
BUTb B BuAe 6e341CccnMnaTUBHOIO
3aMKHYTOro 06paTHOro TepmoAunHa-
MMYECcKoro uukna (B pasfvyHblX Ba-
praHTax), «<NpPUBOLOM» KOTOPOTrO C/y-
XWUT 3anac 3Kcepruv nojaBaemMoro
oKaTtoro rasa. PyHKUMOHMpPOBaHVE
«MPUBOZAA» OMUPAETCA Ha MpoLeccsl

caMoopraH1saumm B MHTEHCMBHO 3a-
Kpy4eHHOM rnoToke. CamoopraHm13aLms
NposBAAETCA B TPeX Harpas/eHNsiX:

* bopMMpPOBaHUN KPYyMHOMaAC-
LWTabHOM AUCCUNATNBHON BUXPEBOIA
CTPYKTYpbl B Tpybe C peunpkynsaum-
OHHOI 30HOI, 06paTHbLIM LieHTpanb-
HbIM TeYEHVEM U MoMnepeYHbIM rpa-
AVIEHTOM JaBlIeHus;

° OTK/IOHEHUWN XapakTepa Typby-
NEHTHbIX Ny/ibCalnii OT MOSHOCTbIO
XaoTUYeCKOro W1 MosiBNeHN Bblje-
JIeHHOro pajuanbLHOro Harnpasne-
HWS, a Takxke, BO3MOXHO, B /IOKasb-
HOM pocTe MacwTaba nynbcauunii;

* rMepeHoce TypOyNeHTHbIMWU MO-
NAMW B noJsie rpagueHTa jas/eHus
TernIoTbl OT OXJaXJAaeMbIX (XOJI0A-
HbIX) MacC K HarpesaeMbIM (rops-
UYMM) MaccaM — CoBepLUeHUn ob-
PaTHbIX MUKPOLIMKIIOB.

Bce BmecTe nepeBoauT ruapo-
ANHaAMNYeCKyl0 HepaBHOBECHOCTb
B CTPYKTYPY C «FOPAYNM» N «XONOS-
HbIM» UCTOYHMKAMW, UMEOLLVIMU TeM-
nepaTtypy BbllLe U H/Xe TeMmnepary-
pbl OKpYyXatoLLlen cpesbl.
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BAJIEPU CEMEHOBUY KA3ENKWH

PA3SPABOTKA TOCT P

«3EJIEHbIE» CTAHOAPTDI.
«3EJIEHOE» NMHONBWAOYAJIbHOE
MUTTNLLHOE CTPOUNTEJIBCTBO.
METOOVKA OLUEHKW N KPUTEPUWA
[MPOEKTNPOBAHNA N METOOVNKW
ONMPEOEJIEHNA MOTEHUNATIA
SHEPI OCBEPEXXEHNA

C NMPNCBOEHWMEM KJTACCOB
SHEPTO2OPEKTUBHOCTU
MHONBWOYAJIbBHbIM XWJ1bIM
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suye-npesudeHm HayuoHa16HO20 a2eHmMcmesa

Nno Masa03MaxHOMy U KOmmeoXHOMy cmpoumesnscmey
(HAMUWIKC), npe3udeHm MexcyHapodHol accoyuayuu
UHBeCMUYUOHHbIX poHO08 (MAUND)

A. B. Ky3Heyos, ESG-akcnepm, LEED AP BD+C,
coaemop cmaHoapma pocculickoli cucmemMs cepmupukayuu
«Knesep», pykosoduswuli paszpabomkoii FOCT P das VXKC

co cmopoHsl AO «/JOM.P®»

Asmopsl seipaxcarom 61a200apHOCMb komaHOaMm HAMUKC, HA3BY, MAU®
U nodpasdeneHua «Ycmoliyugoe pasgumue u "3eneHoe" Cmpoumesnscmeo»
8 AO «JOM.P®», komopsie npuHUManu desmesibHOE y4yacmue 8 paspabomke
cmaHOapma, en0Xue 8 He2o c8oli NPOYECCUOHANUIM U 3HAHUS.

B HacToswee Bpems B Poccnu no-
BbILLIAETCS MHTepeC K UHANBUAYAbHO-
MY XnauHomy ctpouTensctay (VKC).
CornacHo faHHbIM OMpoca, NpoBeseH-
Horo AOM.P® n BLINOM, okono 68%
POCCUINCKNX CeMe CHUTAKOT NHANBU-
AyanbHblA AOM Hambonee npegno-
YTUTENbHbIM BUAOM XWUbs (1). PeIHOK
YacTHOro AoMocTpoeHus B Poccnm ak-
TUBHO pacTeT: 3a 2022 roz BBeAEHO
6onee 102,7 MAH M?, 13 HUX 44,3%
COCTaBWAW MHOIOKBapTUpHblE AOMa
(zanee — MKJA); 55,7% — wHAMBW-
JyaJibHOe XWINLLHOE CTPOUTE/NLCTBO
(nanee — WIXC), wnn 57,2 MAH M2,

uTO Ha 17% NpeBLICKIO MoKa3aTenn
2021 roga (25). PekopaHbIiA, N0 MHe-
Huto lMpe3sngeHta PO B. B. MyTuHa,
BBO/, XW/bA (2) CONPOBOXAANCH 3Ha-
yUMTeNIbHbIM TMPUPOCTOM MPOU3BOL-
CTBa N MNPUMEHEHUST 3KOMOrMYHbIX
CTPOUTE/IbHBIX MaTepuasioB 1 3Hep-
roadpdeKTMBHbBIX MHXEHEPHbIX CUCTEM
OTOMJ/IeHUs], ropsiyero BOAOCHabXxe-
HWSA, BEHTUNALMN, KOHANLMOHNPOBA-
HUA U APYTUX WHXEHEPHbIX CUCTEM.
B uenom gona MXC B obLiem obbe-
Me BBoJa xunba B Poccnn ¢ 2007 ro-
Ja no nepsoe nosiyrogue 2023 roga
Bblpocna ¢ 38 fo 58,1%.
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SHEPITOCBEPEXEHWE

ApaliBepoM pocTa WMNOTeKU
Ha WKC B 2022 roay BbICTYNUAn
NIbFOTHbIE MPOrpamMMbl C FOCMOALEPK-
KoW (puc. 1), KOTOpble MO3BOASAOT MO-
NyYNTb KpeamuT No CTaBKaM 3Hauu-
TeIbHO HMXE PbIHOYHbBIX — WX AONSA
B Bblgaye Mo MToram roja cocTaBu-
na 79% oT BCeX UMOTeYHbIX Kpeau-
ToB Ansd VIXKC. BO3MOXHOCTb MoJy-
UNTb UMOTEYHbI KPeAUT Ha YaCTHbIN
JOM peann3oBaHa B paMKax Bcex
NBbFOTHBIX WMNOTEYHbIX MPOrpamm,
TEM HE MEHee YNCI0 UMOTEYHbIX
KpeauTtos, B3aTbiXx Ha VKC, ocTaet-
CA Ha OTHOCUTENIbHO HW3KOM YpPOB-
He: no oueHke JIOM.P®, B 2022 rogy
C NCNO/NIb30BaHNEM UMOTEKN CTPOW-
CA NMVLWb KaXAblA AeCATbIN NHANBW-
JAyanbHbIA AOM, a B nepcnektnee —
MOXET CTPOUTLCS KaX bl BTOPOWA (3).

JononHNTeNbHOW Mepbl MoBbILLEe-
HUS AOCTYMHOCTU VHANBUAYANbHbIX
XWAbIX AOMOB MOFYT 6bITb NPOrpam-
Mbl «3€/1eHOV» UMOTEKWN U «3e/1eHOr0»
NPOEKTHOro ¢UHaHCMPOBaHUS ANS
V>XKC. BO3MOXHO MCMNO/b30BaTh COOT-
BeTCcTBME 06BbekToB VXKC KayecTBeH-
HbIM XapaKTepUCTUKaM «3e/1eHOro»
CTpoOUTENbCTBA Kak OAVH U3 obbek-
TUBHbIX KPUTEPMEB A/A MOSyYeHUs
COOTBETCTBYHOLLLEr0 NMPOEKTHOro ou-
HAHCWMPOBAaHWS, YTO CO3ZaeT NoTpeb-
HOCTb B GOpPMMPOBaHUN MEpBOro
FOCT P «3eneHoe» MHANBUAYaNbHOE
XUNNLLHOE CTPOUTENIbCTBO (Janee —
CraHzapT) u Memoduku onpedeneHus
nomeHyuana sHepzocbepexceHus ¢ npu-
ceoeHuem VIXKC knaccoe 3Hepz03ppex-
mueHocmu (panee — Memooduka) ans
YHVBEPCanbHOro 1 eMHOro onpege-
NeHnst Takux TpeboBaHWIA Ha Hauu-
OHa/IbHOM YypOBHe.

«3eneHbli» cTaHgapT ansa WHKC
npu3saH cGOpMMpPOBaTb MOHATHbIE
W yAobHble ANS BbIMNOMHEHUS KpU-
Tepuu, eanHble ana VIXXKC B noboi
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TOYKe Hallleli CTpaHbl, KOTopble, C 04-
HOW CTOPOHbI, BYAYT yunTbIBaTL rMb-
KOCTb noaxoga kK VKC ¢ yyetoM mx
WHAMBUAYaNbHOCTY, a C APYyrovi cTo-
POHbI, MO3BOAT KAYECTBEHHO MOBN-
ATb Ha 3HeprocbepexeHme N 3KONo-
rmyeckmne acrnekTbl BCErO XU3HEHHOro
umkna VMXC, cyLectBeHHO oTaunyato-
LLerocst ot XXM3HeHHOro umkna MKZA,
4TO JeniaeT HeBO3MOXHbIM Hanps-
Myto, 6e3 aganTtauun, MCNOAb30-
Batb And VOKC kputepun TOCT P
70346-2022 «3eneHble» CTaHAAPTHI.
34aHVA MHOrOKBapTUpPHbIE XWUble
«3efieHble». MeToAmKa OLEeHKN 1 Kpu-
Tepun NpoeKTUPOBaAHUNS, CTPOUTENb-
CTBa W 3kcnayatauum (22). Mpu pop-
MVPOBaHUW KPUTEPUEB «3€/1eHOro»
cTaHaapTta ana VMXXKC Ha ocHose aH-
KeTbl, pa3paboTtaHHor AO AOM.P®
n HAMUKC, 6bin npoBeseH onpoc
MHEHUS POCCUNCKMX MPOPUIBHBIX
accoumaumii n AeBenonepckux Kom-
NaHV, peannsyrLnx KOMMIeKc-
Hble MNpOoeKTbl WHANBUAYaSbHOIO
XWIMLLHOTO CTPOUTEeNbCTBA. AHKe-
Ta $opmmpoBanack C y4eTom orbiTa
AO AOM.P® B pa3paboTke IOCT P ans
«3eneHblx» MKA v onbita HAMWKC
B cdepe aHeproapdekTnBHbIX VKC.

Pe3ynbTaTbl onpoca cemu Mpo-
dUNbHBIX accoumaunin 1 KpynHem-
LWNX KOMMaHUA-3aCTPONLLMKOB MO-
Kasanu, 4to Hambonee BaXHbIM ANS
WXC asnsetca pasgen craHgapTa
«IHeproappekTMBHOCTL 1 atMocde-
pa». OnpoLLeHHble TakXe OTMeTUAN
NPensaTCTBUS 417 Pa3BUTUS «3e/1eHO-
ro» WHAMBUAYaNbHOrO JAOMOCTpoOe-
HNA. OCHOBHBIMU M3 HUX SABASAIOTCA
OTCYTCTBME 3KOHOMUYECKMX CTUMY/IOB
npy BHEAPEHUN «3eNeHbIX» TeXHO-
nornini — 90% onpoLUueHHbIX, HM3Kas
NHPOPMMUPOBAHHOCTL 3aCTPOLLMKOB
1 NoKynaTesel o «3eeHbIX» 1 3Hep-
roa$pdekTnBHbIX TexHonornax — 80%,

[

32,8 Thic. KpeOMTOB
Ha 138,9 mnpp pyb6.

B 3 paza Gomblue No KOAWYECTEY

B 4 pasa Gombwe no cymMme
omsockTensHe 2021 8 2022 r,

37,2 TeiC. KpEOWTOB
Ha 159,2 mnpa py6.

BbigAHo No wToras & mec. 2023 r.

Bonee 60 TeIC.

KPEMTOR HA CTPOMTEMNBCTED WBCTHEN
nomos no nporsoaey BOM.PD 8 2023 .

Puc. 1. JlezcomHsle unome4Hsie npozpammsl JOM.P® c cocydapcmeeHHol
noddepaikoli 019 MXC (3) (no mamepuanam AO «JOM.P®»)

AH/PEV BAYECIABOBUY KY3HEL|OB
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HEef0CTaTOYHOCTb CBeAeHNiA 06 3KOo-
HoMUM npwn onnate ycnyr XKX npu
NCNONb30BaHNM 3HeprocobeperaroLLmx
1 BogocbeperaroLx TeXHONOTNIA —
70% n OTCYTCTBME «3€/1EeHOro» CTaH-
gapta ana NXC — 40%.

B cootBetcTtBMe c . 2 cT. 17 Pe-
AepanbHOro 3akoHa oOT 29 uroHA
2015 roga Ne 162-®3 «O cTaHaap-
Tnsaumn B Poccuiickor degepaumm»
HaLMOHaNbHble CTaHAapTbl pa3paba-
TbIBAOTCA Ha OCHOBE pe3y/ibTaToB
HaY4YHbIX NCCeL0BaHNM, MONOXEHNI
MeXAYHaPOAHbIX CTaHAAPTOB U Mpu-
06peTeHHOro NPakTUYeckoro onbiTa
NPYIMeHeHNss HOBbIX BM0B TEXHOJ0-
rvii (4). VIMeHHo 3Tm Tpu Hanpas-
NeHNs 1 6bINN UCMONb30BaHbl NPU
pa3paboTke FOCT P «3eneHble» CTaH-
JapTbl. «3eNeHoe» MHAMBUAYaNbHOE
KUAWLLHOE CTPOUTENbCTBO.

NEPBOE HAMPABJIEHUE PA3PA-
BOTKW FOCTA — NPOBEAEHWE HA-
YUHbIX NCCNELOBAHUI

[lo Havana pa3paboTkn CTaHAapTa
n MeToankun paspaboTymkamMm bbina
nposegeHa HVP ro aHanmsy npuHa-
TOVi 3aKOHOAATENbHOW 1N HOPMaTUB-
HO-NMpPaBOBOW AOKYMeHTauuu, B pe-
3ynbTaTe KOTOPOWN OblIN MOMyYeHb!
OTBEeTbl Ha C/eaytoLLme BOMpPOCHI.

Bonpoc nepselii: KAK COOMHOCAM-
¢A noHamMusA o6vekm uHOueuUdyanb-
HO020 XCUAUUWHO20 cmpoumenscmea
u 0dHoKeapmupHsliii ycunoli dom?

Bblnn npoaHanu3npoBaHbl Ccylle-
CTBYHOLLME HOPMATMBHO-MPAaBOBbIE
[OKYMEHTbI, KOTOpble peryampyroT
[JaHHble MOHATUSA, NpoBeAeH aHanu3
COOTBETCTBMSA 3TUX OnpejeneHui.

B cootsetctBUK C . 39 cT. 1 pa-
JocTpouTenbHoro kogekca P® (5)
06bEeKT MHANBMAYANTBHOIO XUANLLHO-
ro crtpoutensctea (MKC) — 3710 oT-
JeNbHO CToslLLlee 3JaHune C Koaunye-
CTBOM HaA3eMHbIX 3Taxel He 6onee
4yeM TpW, BbICOTON He 6osee 20 Me-
TPOB, KOTOpPOE COCTOUT M3 KOMHaT
1N MOMeLLEeHNA BCMOMOraTesibHOro
NCMOIb30BaHWs, NpejHasHayYeHHbIX
AN YAOBNETBOPEHUSt TpaxzaHamu
ObITOBbLIX W NHbIX HYXJ, CBSA3aHHbIX
C VX MpOXMVBaHMEM B TakoM 3ja-
HUW. Mpn 3TOM napameTpbl, ycTa-
HaBnvBaemble K o6bekTam WVDKC
[pagoctpouTenibHbBIM KoZekcoM PO,
B PaBHOV CTeMeHW MpPUMEHSAITCS
KaK K XWAbIM AOMaM OAHOKBapTup-
HbIM, TaK N K MHANBUAYANbHbBIM XWN-
NbIM goMaM (ganee — WDK/A), Tak
KakK B 3TOM Xe MyHKTe ornpejenieHo,
YTO MOHATUSA «O6BEKT NHANBUAYANb-
HOrO XXWNLLHOIO CTPOUTENbCTBAx,
WKUOV AOM» N «UHANBUAYaNbHbIN
XWUA0M AOM» B [pajoCTpOUTENbHOM

Kogekce P®, apyrux pesepanbHbix 3a-
KOHaX 1 MHbIX HOPMATUBHbIX MPaBo-
BbIX akTax Poccuiickon degepauum
NPVIMEHSIOTCA B OAHOM 3HaYeHWU,
T. €. TOXAEeCTBEHHbI.

MprBeaeHHoe B [paZoCTpoUTENb-
HOM Kogekce P® onpegeneHne VXKC
MOJIHOCTLIO KOPPEenpyeT C ornpejene-
HMeMm, faHHbim B CIN 55.13330.2016.
«/JoMa Xunble Of4HOKBaPTUPHbIE» OT-
JAeNbHO cTosiLme (6): 4OM, COCTOALLMN
13 OTAENbHON KBapTUPbI, BKIOYAtO-
WMin B cebs KOMMAEKC MoMeLLeHNNA,
npeAHasHayYeHHbIX 419 UHAVBUAYa N b-
HOro n/unn ogHOCEMENHOro 3acene-
HUSA XUIbLOB, NMPU NX MOCTOSHHOM,
ANVNTENIBHOM WM KPaTKOBPEMEHHOM
NMPOXNBAHNN.

MOXHO OTMeTUTb, UYTO B 060MX
ornpeseneHnsx roBopuTcst 06 04HOM
N TOM Xe: NHANBNAYaNbHOM (OAHO-
KBapTUPHOM) [JOMe, MOCTPOEHHOM
Ha OlHOM 3eMeJIbHOM Y4acTKe, COCTO-
ALLEeM U3 OA4HOV KBapTMpPbl C KOMHa-
Tamu 1 npeaHasHayeHHOM A/1a Npo-
XWBaHWA OAHOW cembu. Jpyrumm
c/IoBaMy, KakK ciegyet 13 onpegene-
HWA, JaHHOTO B [pajoCTpOUTEIbHOM
Kogekce P®, MOHATUS «O6BEKT WH-
AVBUAYANBHOMO XWU/IULLHOMO CTPOU-
TenbcTBa (VXKC)» 1 «0gHOKBaPTUPHBbI
KNAOW AOM» TOXAECTBEHHbI. VI3 mpak-
Tk HAMUKC 06bl4HO nioLwaib Ta-
KUX JOMOB HauunHaeTcs oT 50 M2

TaknMm 06pasoM, ycCTaHOB/eHa
TOX/AECTBEHHOCTb JaHHbIX MOHSA-
TMin. Ana uenen eAMHOO6PA3HOCTU
Janee byfeT MCMONb30BaTbCA TO/b-
Ko TepmuH VXC.

Bonpoc emopoli: €KoMbKO K8. M
cocmaendaem MAKCUMasnasHAsA nso-
wade 0oMoe, omHocawuxca K KC?

dPepepalibHbIM 3aKOHOM OT 2 aB-
rycta 2019 roga Ne 299-®3 «O BHe-
CeHUN V3MeHeHNn B PesepanbHbll
3akoH "O rocyAapCcTBeHHOW peru-
cTpauun Heasyxmmoctn'» (7) pas-
peLleHo CTPOUTb WHAMBUAYaNbHbIE
XWiible JoMa Ha 3eMAsX Ce/lbCKOXO-
39ACTBEHHOIO Ha3HaYeHNs, ecnu 3To
HeobX0ANMO ANS HYXJ, KpeCTbAHCKO-
ro (pepmepckoro) xossiictea. [o-
CTPOUTbL BO3MOXHO OAWH JOM pas-
MepoM He 6osiee 500 Mm?, cobntoaan
npw 3TomM TpeboBaHWSA K MJoLaan
3acTpoikn — He bonee 0,25% Tep-
puTopumn.

B cT. 38 'pagocTponTensHOro Ko-
Jekca PP yctaHoB/eHbl NpejesibHble
pa3mepbl 3eMe/ibHbIX y4acTKOB 1 npe-
fenbHble napameTpbl paspeLleHHo-
ro ctpoutensctea VXXC. OHWn onpe-
AENsTCA MAOTHOCTLIO 3aCTPOVKK
(ckonNbKO KBaApaTHbIX METPOB Ha-
3eMHOV MAOW3aAN MOXHO CTPOUTb

Ha OA4HOM rekTtape 3emnu). B peru-
OHaNbHbIX MpaBuWIax 3emMnenosb30-
BaHWSA 1 3aCTPOMKM yKa3aHO, YTO Ha
1 ra 3emenb NOCeNeHU MOXHO Mo-
cTpouTb 25 000 M?, a Ha 3eMe/lbHOM
yyacTke 10 coTok — 2500 M2

Takum obpasom, ansa Lenen CTaH-
JapTa 6bl10 onpeaeneHo, YTO UHAN-
BUAYyaNbHble XW/ble JOMa 3T0 LOMa
nnowagsto ot 50 4o 500 M2, MOXHO
CTPOUTb Ha 3eMNAX CeNbCKOX03AM-
CTBEHHOrO HasHayeHus, a Ha 3em-
X MOCeneHn MOXHO BO3BOAUTL
NHAVBUAYa/IbHbIE XWJble A0Ma MJ10-
waasto oT 50 4o 2500 M2 Joma Me-
Hee 50 M? VMeEIOT CMLLKOM 60/b-
LLIOe OTHOLUEHME MNOLLAAN HAPYXHbIX
orpaxaaroLmx KOHCTPYKLUMIA K 06b-
eMy, COOTBETCTBEHHO, byayT nmeTb
3HAUUTENbHO OT/IYAKOLLMECs Xapak-
TEPUCTUKWN, KOTOpble He MO03BONAT
KOPPEeKTHO HOPMUPOBAaTb AN HUX
«3efieHble» TpeboBaHWs, B TOM YMC-
Ne TpeboBaHWA NO 3HepPro3pPekTnB-
HocTn. AHanorn4yHo 1 MXC ¢ nnowla-
Abto 6onee 2500 M2

Bonpoc mpemulii: npumeHuUMbl
AU nokaszamenu u mpe6oeaHusa
CIl 50.13330.2012 «Tennoeas 3auju-
ma 390aHuli» (8) kK o6vexkmam UXXC?

B coomeemcmeuu ¢ n. 1 «06-
nacme npumeHeHusi» Ceoda npasusn
50.13330.2012 e2o Oelicmsue pac-
NpoCMpaHAemMcs Ha NPOeKMuUpPo8aHUe
mensi08ol 30WUmMel CMPOAWUXCSA UAU
PEKOHCMPYUPYeMbIX HUAbIX 30aHUL 06-
weli nnowadeto 6osee 50 m. ks, 8 KO-
mopsix HeobxodumMo noddepxrusams
onpedeneHHbIl memMnepamypHo-8aaxc-
HOCMHbIU pexcum.

B cooTBeTCcTBUM C TpeboBaHUAMU
CBOAA MPaBWI MPOEKTMPOBaHME Ta-
KX 34aHWI JOSIKHO OCYLLLeCTBAATLCA
C y4eToMm TpeboBaHWI K orpaxgato-
MM KOHCTPYKLMSM, K MapameTpam
MWKPOKANMATA, K Pacxody TernaoBow
3HEprM Ha OTOMJIeHNe N BEHTUAS-
LM, K HAZE@XHOCTW 1 AONTOBEYHOCTH
KOHCTPYKUMIA. B cooTBeTcTBUM C N. 2.1.
Ceoga npasun 50.13330.2012 B ero
HOpMax yCTaHaB/MBalOT TPe6OBaHMA
K: MpvBeAeHHOMY COMPOTUBAEHUIO
Tennonepejade orpaxaatoLnx KoH-
CTPYKLMI 34aHMS; BO3AYXONMPOHNLA-
€MOCTM OrpaxAatoLLIMX KOHCTPYKLUIA;
B/JIaXKHOCTHOMY COCTOSIHUIO Orpaxga-
FOLLIX KOHCTPYKLIA; TEeMI0YCBOEHNIO
MOBEPXHOCTW MOJI0B; Pacxoay Terno-
BOM 3HEpPrumM Ha OTOoMJeHue U BeH-
TUAAUMIO 34aHUNA.

PacnpocTtpaHeHne TpeboBaHUA
CMn 50.13330.2012 «Tennosas 3a-
wunTa 34aHui» (8) Ha UHAMBUAY-
aNnbHble XWAble JOMa MOJHOCTbIO
noATBepXaaeTca TpeboBaHUAMU
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CIM 55.13330.2016 «Joma Xxwunble
OAHOKBAPTUPHbIE»., B 3TOM AOKy-
MeHTe B M. 10.3 nNpAMO roBOpuUTCS:
oLeHKy aHeproa$p$eKkTMBHOCTN OA4HO-
KBapTUPHOrO XW/0ro gomMa cieayet
OCYLLIeCTBAIATL MO XapakTepucTnkam
€ro CTPOUTENbHbIX KOHCTPYKLMIA CO-
rnacHo CI 50.13330.2012 (8) npw
cobnogeHnn cneayroLLmx yCaoBuUIi:

* NpuBeAEeHHOE conpoTuBIe-
HMe Tennonepejaye U BO34YXO-
NMPOHNLAEMOCTb OrpaxaatLmx
KOHCTPYKLIMA He HUXe Tpebyembix
no CIM 50.13330.2012 (8);

* CUCTeMbl OTOM/IEHUS, BEHTUAS-
LMY, KOHAMLMNOHMPOBAHUS BO34yXa
N ropsyero BOAOCHAbXeHUs nmMerT
py4YHOe MAK aBTOMaTnyeckoe pery-
NIMPOBaHWeE;

* VIHXEHepHble CUCTeMbl OCHallle-
Hbl NPMBOPaMK yyeTa X0N04HOM 1 ro-
psiyeli BOAbI, 21EKTPO3HEPrM 1 rasa.

Mpn oueHke 3HeproadpdekTNBHO-
CTU OZAHOKBAPTMPHOrO XWI0ro Ao-
Ma MO KOMMIEKCHOMY MoKa3aTesto
YAebHOro PacxoAa SHeprum Ha oTon-
NleHne pacyeTHOe 3HaudeHuve yaenb-
HOro pacxoja 3Heprun Ana noajep-
XaHWS B MOMELLEHNAX HOPMUPYEMBIX
napamMeTpoB MUKPOKAMMATA 1 Kaye-
CTBa BO3JyXa He JO/IKHO NpeBbILlaTh
MaKCMManbHO AOMYCTUMOrO HOpMa-
TMBHOIO 3HaYeHWs, MPUBEAEHHOrO
B CM 50.13330.2012 (8).

Taknum obpasom, mcxoaa n3 aHa-
N3a AeNCTBYHOLUMX 3aKoHOAATeNb-
HbIX W HOPMAaTMBHO- MpPaBOBbIX
aKTOB MokasaTenn u TpeboBaHUSA
CIM50.13330.2012 (8) nonHOCTLIO Npw-
MeHUMbI K o6bekTam VKC nnoula-
abto oT 50 40 500 M?, MOCTPOEHHBbIX
B cooTtBeTcTBUK ¢ CI 55.13330.2016
«[loMa Xunble OAHOKBAPTUPHbIE»
Ha 3eM/sIX CeNbCKOX03ANCTBEHHO-
ro HasHaudeHus, U K obbekTam VXKC
naowaaeto ot 50 go 2500 m? no-
CTPOEHHbIX Ha 3eMJIAX MOCeNeHUA.

Bonpoc uyemeepmelili: KAK ces-
30H Knacc 3Hep2o3ppekmueHocmu
€ Knaccom 3Hepeoc6epexceHua ona
o6vekmos MXKC?

B cT. 2 depepanbHOro 3akoHa
06 3HeprocbepexeHun (9), a Takxe
B CBoge npaswn CIM50.13330.2012 (8)
[aHbl CejytoLLme oAMHaKOBbIe onpe-
AeneHus:

* 3HeprocbepexeHne — 3TO pe-
anvsaunsa opraHn3aLoHHbIX, Mnpa-
BOBbIX, TEXHWNYECKNX, TeXHOMOrmnYe-
CKMX, SKOHOMUWNYECKUX U VHBIX Mep,
HamnpaB./ieHHbIX Ha YMeHbLLeHne 06b-
eMa MNCMoJib3yeMblX SHepreTnyeckmnx
pecypCcoB Mpu COXpaHeHUM COOTBeT-
CTBYHOLLLEro nonesHoro a¢dekra oT nx
NCMONb30BaHNUS;

* JHepreTnyeckaa 3¢deKkTUB-
HOCTb — 3TO XapaKTepucTuka, oT-
paxalLas OTHOLUeHMe MOoNe3HOoro
s¢dekTa OT MCNONb30OBaHUSA dHep-
reTM4yecknx pecypcoB K 3aTpaTtam
3HepreTMyecKnx pecypcos, NpounsBee-
AeHHbIM B LIeNIX MoJlyYeHns Takoro
apdexTa, NPUMEHNTENBHO K MPOAYK-
LMK, TEXHONOrMYeckoMy mnpoLeccy,
FOPUANYECKOMY NNLLY, UHAVBUAYaNb-
HOMY MpeAnpVvHMMaTENto.

OgHako B oTanyme oT defepalb-
HOro 3akoHa 06 3Heprocbepexe-
HMUW, B KOTOPOM AaHO onpejene-
HVe Kknacca 3Hepro3dpPpekTUBHOCTA
(Banee — Knacc) Kak xapakrtepu-
CTVIKV MPOAYKLIMK, OTpaxatoLLen ee
3HepreTnyeckyro 3¢pPeKTUBHOCTD,
B CIM 50.13330.2012 (8) BBOAUTCS
onpejeneHne «knacc sHeprocbepe-
XeHWs»: 3TO XapaKTepucTrka sHep-
rocbepexeHus 34aHus, NpeacTaBieH-
Has IHTEPBaNOM 3HaYeHUI yAeNbHOW
XapaKTepUCTUKN pacxofa TernoBol
3HEeprnn Ha oTornJiIeHNe U BEeHTUNS-
LMo 34aHuUS, v3mepsiemass B Mpo-
LeHTax oT 6a30BOro HopmMpyemo-
ro 3HayeHus. [laHHoe onpegjeneHve
OTCyTCTBYeT B ¢eAepasbHOM 3aKo-
He 06 3HeprocbepexeHnn. Ha aTom
cnefyeT OCTaHOBUTbCSA ocobo. [o-
CKONbKY, Kak cnepyeT ns dejepalnb-
HOro 3aKoHa 06 3HeprocbepexeHun,
3HeprocbepexeHne — 3TO nepe-
YeHb MEpPONPUATUN, HanpPaBieHHbIX
Ha yMeHblleHVe obbema UCMonb-
3yeMbIX 3HepreTuyecknx pecypcos,
a 3HeproaddeKTMBHOCTb — 3TO UNC-
NeHHoe BblpaXeHne 3KOHOMUW, Bbl-
paxatoLeecs B OTHOLUEHUW Mofes-
Horo sddekTa OT MCNONb30BaAHMSA
3HepreTMyeckMx pecypcos K 3aTtpa-
TaM 3HepreTuyecknx pecypcos. Wc-
X0AA W3 3TOro, cyejyeT, 4To onpe-
JeneHvie Knacca aHeprocbepexeHus,
AaHHoe B CIM 50.13330.2012 (8), TO-
Xe 4YMCNeHHoe M MO CyTU CBOEeW
COOTBETCTBYET OrpeAeNeHNto Knac-
ca 3HeproadpPekTNBHOCTY, AAHHOMY
B 3aKoHe. [lpyrumu cioBamu: orpe-
JeneHvie Knacca sHeprocoepexeHums,
AaHHoe B CI 50.13330.2012 (8), at0
He nepeyeHb MepPOMPUSTUIA, a YnC-
NeHHoe OTHOLUeHVe yAenbHOW Xa-
PaKTepUCTVKM pacxojAa TernsjoBOW
3HepruM Ha OTOoMn/jeHWe N BeHTU-
NAUMIO 34aHKA K 6a30BOMY HOpPMU-
pyemMoMy 3Ha4eHuto, n3MepseMomy
B MpOLIeHTax.

NMpuMeHUTeNbHO K paspaboTke
«3eneHoro» CraHgapTta ana VIKC
n MeToaukn B ganbHeinwem bysem
NPUAEPXMBATLCA MONOXeHNN KoH-
cTnTyuum Poccurickon ®Pepepauunn,
KOTOpas B Y. 2 CT. 4 3akpenuna sep-
XOBEHCTBO ¢defepanbHbIX 3aKOHOB

HaJ, OCTaNbHbBIMU HOPMAaTUBHO-MpPa-
BOBbIMW aKTaMu Ha BCeli TeppuTo-
puvn Poccuiickori ®egepaumn. 3 s31o-
ro cnejyet, 4To B MpaKTLNYeCcKown
feATeNbHOCTY, KacatoLwelics Bonpo-
COB 3KOHOMWUW 3HEpPrun B XWUbIX
AOMax, HeobXoAMMO WCMo/b30BaTh
npeaycMoTpeHHbIi B HINA BepxHe-
ro ypoBHS (pefepasbHOM 3aKOHe)
TepMuH «Knacc sHeproappekTnBHO-
CTW». VIMEHHO 3TOT TePMUH, Kak by-
[eT MOoKa3aHO HWXe, NCMo/b3yeTcs
B MOCTaHOBMAeHMAX [lpaBuTenbCTBA
P® n npukasax MuHcTposa Poccun.
TepMUH «knacc sHeprocbepexxeHnsa»
BCTPeYaeTcs TO/MbKO B OAHOM [JOKY-
MeHTe CI1 50.13330.2012 (8), xoTsa
B dHepreTM4eckom nacrnopre npoek-
Ta 3[aHWA, onpejeneHHoro Tem xe
CM 50.13330.2012 (8), ncnonbsyercs
MOHATWNE 3HepreTnyeckor addekTmB-
HOCTV 06BEKTOB KannTaJlbHOro CTPo-
NTEeNbCTBA N KNAcC 3HepreTnyeckomn
3¢ deKTMBHOCTM 34aHUs (Npuioxe-
HUa b, 4 n P) Kak CMHOHUM Knacca
3HeprocbepexeHus, 4To elle pas
NoATBEPXAAEeT, YTO Kacc IHeprocobe-
pexeHuns CM 50.13330.2012 (8) no cy-
TV onpejeneHns ABAAETCS K1acCoM
3HeproadpPeKTNBHOCTU.

CnepyeT TakXe OTMeTUTb, YTO Mo-
HATWe Knacc 3HeproapdekTUBHO-
CTW, @ He Knacc 3HeprocbepexeHns
npumeHsieTcsd B HanoroBom kogekce
P® (BBegeH PesepalibHbIM 3aKOHOM
oT 7 ntoHA 2011 roga Ne 132-P3. Tak,
B n. 21 c1. 381 HK P® ckasaHo: op-
raHV3aLuMy 0CBOOOXAAIOTCA OT yra-
Tbl Hanora Ha MMyLLLeCTBO B OTHO-
LUEHNN BHOBb BBOAMMbIX O6bEKTOB,
NMEOLLIMX BbICOKMIA Kacc 3HepreTu-
yecko spdekTmBHOCTM. Ha npak-
TUKe K CyAbl MCNONb3YHT Takoe
onpejeneHve — CM., Hanpumep,
MocraHoBneHne CemHaguaTtoro ap-
BUTPaXHOro anennsLUMoHHOro cyaa
oT 13 ceHTa6psa 2017 roga no ge-
ny Ne A60-7484/2017, MoctaHoBe-
Hre ApbUTPaxHOro cysa Ypanbcko-
ro okpyra ot 22 auBapsa 2018 roga
no peny Ne A60-7484/2017 n Onpege-
neHve CyaebHON KONernm no 3KOHo-
MUYeckMM cnopam BepxoBHoro cyaa
Ne 309-KI'18-5076 ot 3 aBrycta 2018 ro-
Aa no geny Ne A60-7484/2017 no npu-
MEHEHMI0 HaNoroBOM NbroThl K 06b-
eKTaM HeABMXUMOCTY, MMetoLleit
Knaccbl aHepreTuyeckor 3¢ppekTmB-
HOCTU B (BbICOKMIN) U A (OYeHb BbI-
COKWA).

[MoctaHoBneHVe [lpaBuTeNLCTBA
Poccuiickor ®epepaumm OT 27 CeHTA-
6ps 2021 roga Ne 1628 «O6 yTBepXae-
Hun MpaBun ycTaHoBNeHWsA TpeboBa-
HW SHepreTnyeckolr 3pdeKTNBHOCTA
ANS 30aHNA 1 TpeboBaHWI K NpaBuiam
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onpezeneHns knacca sHepreTu4eckomn
30 deKTUBHOCTM MHOFOKBapPTUPHbIX
fomos» (10) Takxe ucrosb3yeTt ro-
HATUE «Kacc IHeprodpPeKTUBHOCTU»
M MOHATME 3HepreTuyeckor 3ddek-
TWUBHOCTW. B mocTtaHoBAEHWM CKa3aHo,
YTO TPEbOBaHWS SIHEpPreTUYeCcKor 3¢-
$eKTMBHOCTW ycTaHaBAMBaroTcs Mu-
HNCTEPCTBOM CTPOUTENLCTBA W XU-
JINLLHO-KOMMYHaNIbHOIO  X03AKCTBa
Poccuiickori Pesepaumn 1 BKAKOYA-
tOT: @) MOKa3aTenu, xapakTepusytoLlme
YAENbHYI0 BeNNYNHY pacxoda 3Hep-
reTM4ecknx pecypcoB B XWAbIX 34a-
HUAX; 6) TpeboBaHUS K BANSIOLLUM
Ha 3HepreTnyeckyro 3$PpeKTVBHOCTb
30aHVIA apXUTEKTYPHbIM, GYHKLMO-
Ha/IbHO-TE@XHONOrNMYECKNM, KOHCTPYK-
TUBHBIM 1 MHXEHEePHO-TEXHNYECKNM
pelleHVAM 1 B) TpeboBaHWS K OT-
feNbHbIM 31eMeHTaM, KOHCTPYKLMAM
3[,@aHWIM, K UCNOJIb3yeMbIM B YCTPOW-
CTBAaX W TEXHONOrMAX, a Takxe Tpe-
60BaHVSA K BKIHOYaeMbIM B MPOEKT-
HYIO JOKYMEHTaLNIo U NMPUMEHAEMbIM
npw CTPOUTENBbCTBE 34aHNI TEXHOJO-
rMsM 1 Matepuanam, no3sBoNfoLLMM
NCKOUNTE HePaLMOHabHBI pacxos,
SHepreTUYeckmnx pecypcos Kak B Mpo-
Lecce CTpouUTeNbCTBa, Tak U B Mpo-
Lecce Mx aKCruyaTaLum.
TpeboBaHWst K NpaBuiaM onpege-
NeHns Knacca aHepreTnyeckon adpdex-
TUBHOCTU MHOTOKBapTUPHbIX AOMOB
yCTaHaBAMBaoTca MUHUCTEPCTBOM
CTPOUTENBCTBA W XKUAULLHO-KOMMY-
Ha/slbHOro xo3aincTea Poccninckon de-
aepaunn. Camu npasBuia Ha TeKyLLni
MOMeHT onpegeneHsbl [Mprkasom MuH-
cTpos Poccnm oT 6 moHa 2016 roga
Ne 399/np «O6 yTBepxaeHUn MNpaBun
onpeAeneHuns Knacca SHepreTn4eckon
3$PEKTMBHOCTN MHOTOKBapPTUPHbIX
JomoB». B npaBunax onpegeneHus
Knacca sHepreTuyeckor 3ddekTmB-
HOCTW YCTaHaBAMBalOTCA: a) nepe-
YeHb KNACCOB 3HepreTnyeckor 3¢-
$GeKTMBHOCTM 1 X 0603HaYeHUs;
6) MUHVMaNbHblE 1N MaKCMMalbHble
3HaUYeHNs BeNYNHbBI OTK/IOHEHUS
HOPMAaTMBHOIO MoKasaTens, Xapak-
Tepu3ylLero yaelbHyl BeanYunHy
pacxoja 3HepreTnyecknx pecypcos
B XXWIOM JOMe A8 KaXZAoro knac-
Ca aHepreTnyeckon 3dpdekTMBHOCTY;
B) Obs3aTe/ibHble, B COOTBETCTBUMU
c n. 24 Tlpukasa MuHctpost Poccnu
oT 6 noHA 2016 roga Ne 399/mp, ans
HaNBbICLLX K/TACCOB SHEPreTNYeCcKon
3¢ deKkTUBHOCTN TpeboBaHUA K ap-
XUTEKTYPHbIM, GYHKLIMOHANBHO-TEXHO-
JIOTNYECKNM, KOHCTPYKTUBHBIM W UH-
XEeHEPHO-TEXHUYECKUM peLleHUsM,
BAUSIOLLIMM Ha 3HEpreTnyeckyro 3¢-
$eKTMBHOCTL 34aHWI; 1) TpeboBaHMA
K yKasaTesto Knacca SHepreTmyeckom

Ta6nnua 1. Knaccbl aHepreTnyeckoii 3¢p$peKTMBHOCTU B COOTBETCTBUM
¢ Mpunkazom MuHcTpos PP ot 6 utoHa 2016 roga Ne 399/np.

0O603Hauve-
HuMe Knacca

3HepreTuye-
cKoih apdek-
TUBHOCTN

3HepreTU4ecKou
3pPeKTUBHOCTUN

Bbicouaninii

A+ Bbicouanwui

OueHb BbICOKNI
Bbicokui

MoBbILLIEHHbIN

[MOHWXKEHHBbIV

A
B
C
D HopmanbHbIi
E
P Hunskunii
G

QOueHb HU3KUI

3bdeKTMBHOCTM, KOTOPLIV pasMeLLa-
eTca Ha dacaZile MHOrokBapTUpPHOroO.
Knacc saHepreTuyeckor 3¢pPpekTnBHO-
CTW XWI0ro AomMa 0603HayaeTcsa na-
TUHCKUMW ByKBaMK Mo LKane oT A++
40 G No Benn4YMHe OTKIOHEHMS Mo-
KasaTtens yAeNbHOro rof0Boro pacxo-
fia 3HepreTUYecKnx pecypcos oT ba-
30BOro nokasatens (10).
TpeboBaHWs K yAeNnbHOW xapakTe-
pUCTVKe pacxoAa TemnJ0BOW 3Heprum
Ha OTOM/eHVEe N BEHTUAALMNIO Mano-
3TaXHbIX XWbIX OAHOKBAPTUPHbIX
34aHuin onpegendaroTca Npukasom
MUHWCTEPCTBa CTPOUTENBLCTBA U XU~
JINLLHO-KOMMYHaNBLHOr 0 Xo3qiicTea PP
oT 17 Hos6ps 2017 roga Ne 1550/np
«06 yTBEpXAeHMM TpeboBaHWI aHep-
reTnyeckon 3¢pdeKTUBHOCTA 34aHWI,
CTPOEHWNIA, COopyXeHui» (13) 1 Bbl-
paxeHbl B VHbIX eAuHULAX K3Me-
peHuna — «BT/(M** °C)». 310 OT/NW-
YaeTcs OT TeX efVHUL, M3MepeHUs,
4TO YCTaHOBNEHbl AN MHOrokBap-
TUPHBIX AOMOB B [lpurkase MwuH-
ctpoa P® ot 6 utoHa 2016 roga
Ne 399/np — KBT-u/M? B roj. 3T0 He-
COOTBETCTBME CHOPMUPOBAHO U3 NHbBIX
onpeseneHnii aHepreTnyeckor 3¢-
$eKTMBHOCTU 34aHWNI B COOTBETCTBUN
¢ CIN 50.13330.2012 (8), uto gaBnseT-
€A AOMOJSIHNTENIbHOV TPYAHOCTLIO ANS
eIMHOro noaxoja B onpejeneHumn
3HepreTnyeckol 3¢ deKkTMBHOCTY 34a-
HWUI 1 COOPYXEHWI, BKAHOYAA UHAW-
BUAYya/ibHble, Mano3TaXHble N MHO-
rOKBapTMpHbIE XWJble AOMa.
Ncxopa v3 aHanvsa Bbillenpuse-
JeHHbIX HOPMAaTWBHO-MPAaBOBbIX akK-
TOB, MOXHO C/enatb chegyroLine
BbIBOZbl: TEPMUH «K/lacc 3Heprocbepe-
XXeHWS» BCTPeYaeTCst TONbKO B O4HOM
JokymeHTe — CI1 50.13330.2012 (8).
B dpesepanbHOM 3aKOHe, MOCTaHOBIe-
Huax [lMpasutensctea PP 1 npwu-
Kasax MwuHcTpoa P® npumeHsaeTca

HaunmeHoBaHwme Knacca

BennuyvHa oTKNOHEHUsA
3HayeHuns paKTU4ecKoro
YAEeNbHOro ro0Boro pacxoaa
3HepreTU4YeCcKUX pecypcos
OoT 6a30B0ro ypoBHs, %

-60 BKIOYNTENBHO 1 MeHee
oT -50 BkAtOUMNTENBHO A0 -60
oT -40 BkAtoUnTENBHO A0 -50
oT -30 BKAUUTENBbHO A0 -40
oT -15 BkAoUMTENBHO A0 -30
oT1 0 BKAtOUUTENIbHO A0 -15
oT +25 BKAKOUMTENBbHO A0 0
oT +50 BKAOUUTENBHO 40 +25

6onee +50

TO/IbKO TEPMUH «KJacC 3HEprosad-
bekTMBHOCTU». VIMEHHO 3TOT TEPMUH
Mbl ByAeM NCMONb30BaTh B JaNbHel-
wem. Mpn 3TOM OTMETUM, YTO Npwu-
BegeHHoe B CI1 50.13330.2012 (8)
onpegeneHne TepMUHY «Kacc 3Hep-
rocoepexeHst» Mo CMbICTy MOJIHO-
CTbHO COOTBETCTBYET OMNpeAeseHNto
«KNacc aHeproaddekTMBHOCTNY, AaH-
HOMY 3aKOHOZAaTeNIbHO, TaK Kak onpe-
JensieT He nepeyeHb MepOMNPUSATUNA,
HanpaB/eHHbIX Ha YMeHbLLeHMe 06b-
eMa MCMoJib3yeMbIX IHepPreTn4ecKmnx
pecypcoB, a YMC/IEHHOE BbIpaXeHue
3KOHOMWK, BblpaxatolLieecss B OTHO-
LeHnn nonesHoro spdekta oT wmc-
MO/Ib30BaHNS 3HepreTuvecknx pe-
CYpCOB K 3aTpaTaM 3SHepreTmyecknx
pecypcoB. OAHOBPEMEHHO OTMEeTUM,
4TO MNpasuia yctaHosneHnsa ans MK/,
TpeboBaHWN SHepreTnyeckor adpdek-
TUBHOCTW W MpaBuia onpejeneHns
Knacca sHepreTuyeckor 3¢dekTmB-
HOCTW, KaK cfeayeT 13 MONOXeHWUI
CIM 55.13330.2016 «[JoMa Xwnble oj-
HOKBApPTUPHbIE», MOTYT 6bITb MpU-
MeHeHbl N K UHANBUAYaNbHBIM XXU-
NbIM JlOMam.

To ecTb Takoe MOHATME MOXeT
6bITb NpumeHeHo K WXC, Heobxo-
AVIMO ero KOPPeKTHO onpejennTb
C YY4eTOM MpPOTUBOPEUNs B efVNHU-
LaX V3MepeHNst SHepreTnyeckomn 3¢-
dekTmBHOCTM B CIM 50.13330.2012 (8)
n Mpnkase MuHcTposa P® ot 6 1oHA
2016 roga Ne 399/np.

Bonpoc nameili: ecme AU cyuwje-
cmeeHHble omau4yus 8 noodxoode
K oyeHKe o6wjux sHep2o3ampam npu
npumMeHeHUU pa3AUYHbLIX UHMCEHep-
HbIX cucmemM 8 MHO20K8APMUPHbLIX
U UHOUBUAYA/bHBLIX HCUMbIX dOMax?

B Ceoge npasunn
CM 54.13330.2022 «3paHunga Xwu-
Jible MHOrokBapTuvpHble» (11) gaHo
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cnejyrollee onpejeneHne 34aHuio
XMNOMY MHOIOKBapTUPHOMY CeKL-
OHHOro TMna: «MHOrokBapTMpHOe
XWnoe 34aHne, cocTosiLLee 13 OAHO
VAN HEeCKONMbKNX CeKUWIA, oTAeneH-
HbIX APYr OT Apyra cTeHamu 6e3 npoe-
MOB; KBapTUPbl OfHOW CEKLIMN MMEOT
BbIXOZ, Ha OfHY NIeCTHUYHYIO KIeTKy
HernocpeACcTBeHHO». B 3TOM Xe CBO-
[le NpaBwua AaHo onpejeneHne n 34a-
HIO XXJIOMY MHOFOKBapTUPHOMY «3e-
neHomy»: «MHOrokBapTUpHOE Xuioe
3/laHne, oTBevaloLlee TpeboBaHUAM
MO YPOBHIO KOMPOPTHOCTN ANA XW-
Tener, aHeproaddekTMBHOCTL U pe-
CcypcocbepexeHunto, 3KO0rmyeckon
6e30MacHOCTM N OXPaHbl OKPYXKato-
e NpUPOAHOM cpeAbl B COOTBET-
CTBMM C MPUHLMMNAMW YCTOMYMBOrO
pasBuUTUSA 1 AekapboHunsauumy». MHo-
rOKBapTVPHOe XWoe 34aHne A0/K-
HO ObITb 3aMpoeKTVPOBaHO W BO3-
BeJEHO TakMM 06pasomM, YTobbl npu
BbIMOJIHEHNM YCTaHOB/NIEHHbBIX Tpe-
60BaHNN K BHYTPEHHEMY MUKPOKAU-
MaTy MOMEeLLEHUI 1 APYrM YCI0BU-
AM MpPOXMBaHUA obecrneynBanocb
addekTBHOE N 3KOHOMHOE pacxo-
[lOBaHVie 3HepreTn4ecknx pecypcos
npu ero 3Kkcnjiyatauun B COOTBeT-
ctBum ¢ CIN 345.1325800.2017 «3aa-
HWS XWUNble 1 obLUecTBeHHbIe. [pa-
BMJA MPOEKTUPOBAHWA TemnjoBOW
3aLlMTbI» 1 COBNOAEHUM TPEBOBaHNIA
CM50.13330.2012 «TennoBas 3aLimMTa
3aHWI». MHOrOKBapTUPHBIA AOM Tak-
Xe MMeeT 3eMefbHbIl y4acToK, npu-
MbIKAFOLLINIA K MHOFOKBapTVIPHOMY 3/a-
HWIO C HEeMOCPeACTBEHHbIM BbIXOZLOM
Ha Hero (n. 3.1.38 B CI1 54.13330.2022).

B CBoge npasus. «JjoMa xusble oj-
HOKBapTMpHbIe» CIM155.13330.2016 (29)
TaKXe JaHo ornpejesieHne «4oM Xu-
1OV O HOKBAPTUPHbIV OTAENIbHO CTO-
AWNA»: AOM, COCTOALWMI 13 OTAeNb-
HOVi KBapTUpPbI, BKIKOUYAOLWNA B cebs
KOMIM/eKC MoMeLLeHWi, npeaHasHa-
YeHHbIX 419 UHANBUAYaNBHOro U/Man
OZiHOCEMENHOro 3acefieHnNsa XWib-
LOB, MpU MX MOCTOAHHOM, A/NTeNb-
HOM VN KPaTKOBPEMEHHOM MpoXu-
BaHuK. B CIM 55.13330.2016 nmeetca
N onpejeneHve npugoOMOBOMY 3e-
MeIbHOMY y4acTKy (MPUKBaPTUPHBIA
yyactok — M. 3.16): 3eMenbHbIA y4a-
CTOK, MPUMBbIKAIOLWNIA K AOMY C He-
MOCPeACTBEHHbIM BbIXOZOM Ha Hero.

Ta6bnuua 2. MokasaTenu yaenbHOro pacxoja 3HEPrMU Ha OTOMJIEHUE AoMa

OTannvBaeMblin

o6bem 3aaHuA, m3

3HaueHus, B1/( m3 °C), npy 3HaueHusXx, °C-cyt/rop

o0 | a0 | _som0 | swoo | 12000

150 1,206 0,892
300 0,957 0,708
600 0,759 0,562
1200 0,606 0,449
2500 0,486 0,360
6000 0,391 0,289
15000 0,327 0,242
50000 0,277 0,205

cornacHo CIM 50.13330.2012 (8) v nH-
XXEeHepPHbIX CUCTEM AOMa U MO KOM-
NAEeKCHOMY MoKa3aTento YAeNbHOro
pacxofa 3Heprum Ha oTornneHue Ao-
Ma. PacueTHoe 3HayeHVe yaensHOro
pacxofja Ternj0BOWM 3Heprun Ha oTon-
NeHvie cnefyeT onpeaensitb Kak Cym-
My TernnonoTepb AoMa (Yepes orpax-
Jarolime KOHCTPYKUMM K 3a cyeT
BEHTUASALMMN) 33 OTOMUTENbHbLIA ne-
pVof, OTHECeHHYH K 1 M? mowaan
oTan/IMBaeMbIX MOMELLEHNA 1 YnCay
rpasyco-CyTOK OTOMUTENbHOro Nepuo-
4a. Jlom cnesyeT OTHOCUTBL K onpeje-
NeHHON KaTeropum aHeproadpdekTmB-
HOCTW B 3aBMCKMOCTM OT OTHOLLIEHUS
MaKCMManbHO AOMNYyCTUMOro HopMma-
TVBHOIO 3HaYeHUS YAeNbHOro pacxo-
[la TeNNOBOWM 3HEPrnmn Ha oTonaeHve
K pacyeTHOMy. KaTeroputo 3Hepro-
30 PeKTNBHOCTM CiefyeT 3aHOCUTb
B MacnopT npu BBOAE ero B 3KCMy-
aTauMio 1 YTOUHSATE MpuW 3KcnayaTa-
UM 1M C y4eTOM MPOBOAVMBIX Me-
ponNpuUATUIA MO 3HEProcbepexxeHumto.

BaxxHOI oTAnunTensHo ocobeH-
HOCTbHO y4eTa 3Hepro3aTpaTt B MHOro-
KBapTUPHbIX AOMax SBASETCH coAep-
XalLeecs B «[1paBuiax ycTaHOBNEHWS
TpeboBaHWI 3HepreTnyeckon spdek-
TVMBHOCTW ANS 34aHWNI, CTPOEHWUIA, Co-
OPY>XeHUI 1 TpeboBaHMI K NpaBuiam
onpezeneHns Knacca sHepreTU4eckomn
30 dEeKTUBHOCTM MHOTOKBaPTUPHbIX

0,708 0,541 0,411
0,562 0,429 0,326
0,446 0,341 0,259
0,356 0,272 0,207
0,286 0,218 0,166
0,229 0,175 0,133
0,192 0,146 0,111
0,162 0,124 0,094

[LOMOBY», yTBEepPXAeHHbIX MocTaHoBNe-
Huewm lMpasuTtenscrea PP ot 27 ceH-
TA6ps 2021 roga Ne 1628, nonoxeHus
0 TOM, YTO AN MHOTOKBaPTUPHBIX A0-
MOB HEOOXOAMMO elle 1 yunTbliBaTb
pPacxoj 31eKTPUYeckor 1 TernioBOWn
sHeprum (FBC n oTtonseHue) Ha 0b-
LLleOMOBbIe HyX/pbl. B cooTBeTCTBUN
crn. 6. XXunuwHoro kogekca P® v MNo-

CTaHoBneHneM [lpaButenscrsa PP
o1 13.08.2006 Ne 491 (pef. oT 27 Map-
Ta 2023 roga) «O6 yTBepxaeHnM [1pa-

BWJ COAePXaHUA 06LLero nmyLecTea
B MHOrOKBapTUPHOM AoMe» (12) K 06-

LLIeMY UMYLLIECTBY COBCTBEHHWKOB MO-
MeLLEeHUI B MHOrOKBapTUPHOM JOMe
(06LLesOMOBOMY MMYLLIECTBY) OTHOCST-
€Sl NpefHasHaueHHble Ana 06CyXu-
BaHWSA XWUIbLIOB KBapTUP NIeCTHUY-
Hble MIOLWAAKN, NeCTHULbI, NNPThI,
KOPUAOPbI, KOMSACOUHbIE, yepaaky,
TEXHMYECKNe 3TaXW U TexHU4Yeckune
nozBanbl. B 04HOKBAPTUPHbLIX (MHAN-
BUAYaNbHbIX) XUAbIX AOMax HeT 0b-
LLleZJlOMOBOro MMYLLeCTBa, C/lefoBa-
TeNbHO, He HaZO0 YYUTbIBATb PACXOZ
371eKTPUYECKON 1 TeNI0BOM 3Heprum
Ha 06LLeOMOBbIE HYXAbI.

Ncxoas m3 cpaBHUTENbHOMO aHa-
nn3a nonoxeHun Ceoga npasBun
CM 54.13330.2022 «3paHus Xunble
MHOroKBapTMpHbIe» 1 CBOZa MpaBun
CIn 55.13330.2016 «/loma Xunble oaHO-
KBapTMPHbIE», CyLLLECTBEHHbIX OT/INYLIA

Tabnuua 3. YaenbHas xapakTepucTuKka pacxoga TEn0BOM dHEpPruuv
Ha oTonsieHue u BeHTUnauyuo MXXC, BT/(m3-°C)

Mnowagb 3gaHus, m?

3TaXKHOCTb 3AaHUN

B pasgene 10. «<3HeprocbepexeHme» 50 0,579 -
CIM 55.13330.2016 ckasaHo, YTO AOM 100 0,517 0,558 B} B
cnefyeT NPOeKTUpoBaTh TaknMM obpa- 50 LS I y— )
30M, UTObbI 06ecneynTb 3GPeKTUBHOE ' ' '
11 5KOHOMHOE PacxoA0BaHVe HeBO306- 250 0414 0,434 0,455 0,476
HOBAsieMbIX 3Hepropecypcos. Cobto- 400 0,372 0,372 0,393 0,414
[leHVie HOPM MO 3HeprocoepexeHno 600 0,359 0.359 0.359 0372
cnefyeT OLEHVBAaTb MO XapakTepu-
CTUKaM CTPOUTENbHBIX KOHCTPYKLIMA 1000 n 6onee 0,336 0,336 0,336 0,336
20 WWW.isguru.ru Ne 3/2023



|
L e |
m T
(L] muu

TR
by

FACADES
OF RUSSIA
CONGRESS

OACALIHAA ’A‘ AKALEMUA
|\

Ha 8-n ®acapgHbin KOHrpecc Poccum

A

‘OACALHbIN KOHTPECC

[a1]

o

=

©

'FACADES OF RUSSIA 2023

=

o

12,13, 14 centabpsa 2023 ©

Mocksa, Golden Ring Hotel ***** =

+7 495 374 8905 ; . [ .
mfo@hmldmgskmru eHepaibHbiW CoHCop eHepaibHblW NapTHep

buildingskin.info/congress/ LASTERHNTVIEN &7 DIAT

cccccccc



SHEPTOCBEPEXEHWE

ue

B MOAXOAe K OLeHKe O6LLMX 3Hepro-
3aTpaT Npv NPUMEHEHNN Pa3ANYHbIX
WNHXXEHePHbIX CUCTeM B MHOrOKBap-
TUPHBIX W VHAUBUAYANbHBIX XUIbIX
JOMax He BbIfBNEHO. VIckntoueHne
COCTaBNAIOT TONIbKO 3aTpaTbl Ha 06-
LLIeJOMOBbIe HYX/bl 1 HEOBXOANMOCTb
YUYnTbIBaTb OCO6EHHOCTY 3aaHniA VKC
Kak 6osee KOMMNaKTHbIX OTHOCUTE lb-
HO MK/ (cm. cnegyrowimii BONpoC).

Bonpoc wecmol: 8 4yem omsau-
4Yus KOHCMPYKMUBHbIX 0CO6EeHHOo-
cmeii U C8A3AHHbLIX C HUMU Konu4e-
CMeeHHbIX 3Ha4YeHuli OyeHKU obujux
3Hepzo3ampam npu npumeHeHuu
PA3AUYHLIX UHXCEHepHbIX cucmem
8 MHO20K8APMUPHbLIX U UHOUBUJY-
a/1bHLIX HCUbIX doMax?

PaccMOTpMM OCHOBHble OTIUMA
MHOIOKBapPTUPHbBIX I MHANBUAYaNIbHbIX
XUANbIX JOMOB, 06be/JMHEHHbIX B Ma-
NO3TaXHbIe XuJible KoMriekckl. Ecnm
CPaBHUTL 3eMe/ibHble Y4acTKW, Ha Ko-
TopbIX noctpoeH MK/ cepun 1M 44 T
Ha 128 KBapTup, 1 MJaH Mano3Tax-
HOro XMA0ro KoMmnaekca Ha 128 po-
MOB C OBLLUMMUN NHXEHEePHbIMI ceTs-
MW 1 61aroyCTPOEHHOV TeppuUTopuUeit,
TO MOXHO CJefnaTb BblBOJ O TOM,
4yTO AN CTPOUTENbCTBA MHOMOKBap-
TUPHOro goma Ha 128 kBapTup AocTa-
TOYHO OCBOWUTb 3eMeJIbHbIA Yy4acToK
niowazabto 0,4 ra, a And Manostax-
HOrO XW10ro Komruiekca Ha 128 VXC
TpebyeTcs 3emesbHbIA yydacTok 18 ra
(pasnnune B 45 pas). MNMpu 3ToM Anv-
Ha KaXAoW 13 BHYTPUAOMOBbLIX WH-
XeHepHbIX ceTeldi B MK/, cocTtaBns-
et 200 M, a obLlas AnvHa Kaxaow
N3 BHYTPWUMOCENKOBbIX VHXEHEePHbIX
ceTeli Npy PacCTOSHUN Mexay AOoMa-
M 20 M 1 wivpmnHe goma 10 M co-
craBnsiet 3840 m (pa3nnyve B 19 pas).

MHorokBapTupHble U UHAMBUAY-
anbHble XWble AOMa MMEKT 0Co-
6EHHOCTV U B YCTPOWCTBE NUHXEHep-
HbIX cncTeM. Tak, ecnm MK vmeroT
LleHTpalbHOe OTOonneHne U rops-
yee BOAOCHabxeHue, 10 MXKC —
WHAMBUAYabHble CUCTEMbl OTOrMe-
HUa 1 TBC. MK/ MetoT o4HY TOUKY
BBOZa 3N1eKTpUYecTBa, XOJIOAHOIO
BOZOCHABXEHMS N BOAOOTBEAEHUS,
a MXXC B cocTaBe Mano3TaXHoOro Xu-
noro komrnekca 128 Touek. AHano-
rMYHO MO NPUAOMOBOMY OCBELLLEeHUIO
y MK/l ogHa-ABe TOYKW, @ B Manos-
TaxXHoM kKomnnekce VXKC 128 Touex.

[ns onpeseneHns oTANYNA B KOH-
CTPYKTUBHbIX OCOHBEHHOCTSAX MHOro-
KBapTUPHBIX N MHANBUAYANBHbBIX XN-
JibIX JOMOB MOXHO CpPaBHWUTb MaaH
3Taxa Xwunoro goma 1 44 T Ha BO-
ceMb KBapTup U NJiaHbl BOCbMW MaJsio-
3TaXHbIX XWbIX JOMOB C HaPYXHbIMU
yTenaeHHbIMU CTeHamW. Pe3ynbTathl
CPaBHEHWSI MOKa3bIBatOT, UTO 06LLASA
naoLwasb HapyXHbix ¢acagHblX CTeH
B VK[ 6onblue B ABa pasa, TopLe-
BbIX CTeH B 14 pas, a naowajb yTten-
JIEHHbIX MOJIOB U KpbIW — B 16 pas.

YKa3aHHble Pasnuunsa B KOHCTPYK-
TUBHbIX 0COBEHHOCTAX 34aHUI U NH-
XeHepHbIX cuctemax B MK n KC
NPUBOAAT K CyLLeCTBEHHbLIM OT/INYU-
AM KONMYECTBEHHbIX 3HaYeHWI Mo-
KasaTtens yAe/bHOro pacxoja sHep-
rMK1 Ha oToMAeHme JoMa. OTO MOXHO
onpeAennTb, aHannsmpys Tabnu-
Ly onpejefieHNs 3HepreTnyeckomn
3pdeKkTUBHOCTL ANA Pa3INYHbIX
no naowaan 34aHVii, NpuBefeH-
Hyto B CI1 50.13330.2012 (8). Pacxog,
SHeprnn Ha oTonJjeHne Aoma SABAS-
eTCs BaXXHeMLWnM 3KOHOMUYECKUM
nokasaTesnem, rnockosbKy CTOMMOCTb

Tenna v ropsiyein BoAbl 3TO MNOJOBU-
Ha TOro, YTo NAATAT 338 KOMMYHa/b-
Hble ycnyrn (ganee — XKY) xuntenm
MHOFOKBApPTUPHbIX U UHANBUAYa/b-
HbIX AOMOB. YumTbiBas, 4uto CBOJ
npasun CM 50.13330.2012 (8) pac-
MPOCTPaHSAETCA Ha MNpPOeKTUpOBa-
HVe TeNI0BON 3aLLUMTbI CTPOSALLNXCS
XUNbIX 3[aHNM 06LLe nioLaabo
6onee 150 M3, TO MOXHO MCXOAA
n3 Tabn. 7 CM 50.13330.2012 (8)
onpeaennTb, YTO HOPMUPYEMbIe 3Ha-
YeHUs yAenbHOW Tenno3allUTHOM
xapakrepuctrkn VOKC ¢ otannmsa-
eMbiM o6bemom 150 M3 B 4,3 pasa
6osblle Ha OAMH KyBu4ecknin meTp,
uem MK/l c oTanamBaemMbIiM 06 beMOM
50 000 Mm3. YKasaHHble mapameTpsi
npeactaBneHbl B Tabauue.
AHanunsnpys Tabanuy C nokasare-
NAMU yAeNbHOV XapakTepucTuKn pac-
X0/a TensoBOW 3Heprun Ha oTtomnne-
HVWE 1 BEHTUAALMIO Masio3TaXHbIX
XUNbIX OAHOKBAPTUPHbBIX 34aHWM,
npuseAeHHyto B prikase MnHCTpos
Poccun ot 17 Hosibpsa 2017 ropaa
Ne 1550/mp (13), MOXHO TakXxe onpe-
[LennTb, UTO yAeNbHas XapakTepucTmka
pacxofa yka3aHHOI TennoBoW 3Hep-
T B UHAMBUAYANbHbBIX XUIbIX 40Max
nnowaaso 50 m? B 1,7 pasa 60/b-
e Ha OAVH KBaApaTHbIA MeTp, Yem
B WHAMBUAYaNbHbIX JOMax C OTanau-
BaeMoW mnowagso 1000 M2,
Takum o6pasom, MMerTCa Cy-
LeCTBeHHble OT/INYNSA B KOHCTPYK-
TUBHbIX OCOBEHHOCTAX CTPOEHUNA
N WNHXEHEePHbIX CUCTEM B MHOrO-
KBapPTUPHbIX U WUHAUBUAYATbHbIX
XUAbIX AOMaxX, UYTO CyLLeCTBEHHO
BANSET Ha KO/IMYECTBEHHble 3Ha-
YeHUs OLEHKM O06LUMX 3Heprosa-
TpaT 3TUX ABYX TUMOB AOMOB. laHHble

Ta6nuua 4. CpaBHeHMe nonoxXkeHuii MpagocTpouTenbHoro kogekca PP ana MKA n MKC

HanmeHoBaHue 3Tana CTPOUTENbLHOI0 npoLiecca

0653aTeNbHOCTb NpoLeAypPbl

1 MonyyeHvie rpaZloCTPOUTENILHOTO MJIaHa 3eMesibHOro yvactka (I3Y) ObsAsatensHo  He obsA3atensHO
2 VIHXXeHepHble V3blCKaHNA Ob6s3atensHo He TpebyeTcs
3 MonyyeHne TeXHUYECKNX YCI0BUIA Ob6sa3aTenbHO He TpebyeTtcs
4 APXUTEKTYPHO-CTPOUTE/NIbHOE NMPOEKTUPOBaHME Ob6si3aTensHO He Tpebyetca
5 KCMepTM3a MPOeKTHOW AOKyMeHTaLmm Ob6si3aTensHO He nposogutcs
6  ApXUTEKTYpHO-CTPOUTENbHOE NPOeKTUPOBaHMe (CTagns «paboyasn oKyMeHTaLns») ObsazarensHo He TpebyeTtcs
7 MonyyeHve paspeLleHns Ha CTPOUTENIbCTBO ObsazatensHo He TpebyeTtcs
8 CTpouTtenbHble paboTbl BbIMONHAKTCA TOMLKO B COOTBETCTBUM C MPOEKTHOM AoKyMeHTaumeli  O6asatenbHo  He ob6a3atensHo
9 YneHcteo B CPO, Hanmuuve cneynanncToB B peectpe Ob6s3atensHO He TpebyeTtcs
10 CTpouTenbHbIi KOHTPOb 3aCTPOMLLMKA/TEXHMYECKOro 3aKa3yuka Ob6s3atenbHO  He 06513aTenbHO
11 Mony4yeHne paspeLLeHns Ha BBOZ 06beKTa B 3KCMyaTaLmio ObsazatensHo He TpebyeTtcs
12 CHOC 06beKTa CaMOBOJ/IbHOV MOCTPOMKM ObszatensHO

13 OTBeTCTBEHHOCTb COHCTBEHHMKA/3aCTPOMLLMIKA 34aHVISI, BO3MELLIEH e Bpea 340POBbI0 Ob6s13aTensHO
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Puc. 2. lNepewili 8 Poccuu «AkmugHeili 0oM», nocmpoeHHsbil 8 Hapo-®omuHckom patioHe lodmockoses damckol komnaHuel Velux
u komMnaHuel «3a20podHeIll npoekm» (23) u nepesili 8 Poccuu xcunoli dom naouwjadsto 246 M2 nonyduewuli cepmudukam
Hemeyko20 uHcmumyma Passive House, nocmpoeHHsil komnaHuel 3A0 «MoccmpoUi-31» 8 patioHe HOxHoe bymoso e Mockse (24)

0COBEHHOCTW yUTeHbI NP pa3paboT-
Ke «3eneHoro» ctraHgapta n Metoau-
Kn. Fpy 3TOM pacyeT 06X SHep-
rosaTpat M onpejeneHue Kaaccos
3HeprosGpdeKTMBHOCTU UHABUAYaNb-
HbIX XWAbIX JOMOB HEOHXOAMMO MpPo-
N3BOAMNTb C Y4eTOM 3HaYEHWI, yKa3aH-
HbIX B Tabn. 7 CIM 50.13330.2012 (8)
1 B Tabnuvue, npueegeHHolu B Mpu-
Kase MwHcTpos Poccuun ot 17 Hos-
6ps 2017 roga Ne 1550/mp (13).

Bonpoc cedemoli: 8 yem omnuyue
HOPMaMUueHO-NPaso8o20 peaynupo-
eaHus cmpoumenscmea MK/ u V)KC?

Ana OUeHKWN pasnuunin B perynu-
poBaHun ctpoutensctea MK/ n VIXC
KomunteTom Poccuniickoro coro3a cTpo-
nTener no Mano3TaXHOMY >XUAULL-
HOMY CTPOUTENbLCTBY bbiN NMpoBeseH
aHanu3 nonoxeHui NpagoctponTtens-
Horo kogekca P® (14). PesynbTathl
npeacTaBneHbl B Tabn. 4.

Kak cnegyeT 13 npuBeieHHbIX AaH-
HbIX, 418 peann3aumm npoekrta VIKC
B oT/In4me ot MK/ He TpebyeTcs: no-
Jly4eHUs rpajoCTPOUTENBHOrO rJiaHa
3eMe/IbHOro y4acTka, NPoBeAeHUs NH-
XKEHePHbIX W3bICKaHUIA, apXuUTeKTyp-
HOro MNPOEKTUPOBAHWA W 3KCMepTu-
3bl MPOEKTA, MNOJIyYEHNS TEXHNYECKNX
YCNOBWUI, MOJlyYeHUs paspeLleHuns
Ha CTPOUTENbCTBO W BBOJ B 3KC-
njayataymto, CTPOUTEIBHOrO KOHTPO-
na v uneHcrsa B CPO. B tom uncne
NMo3TOMY, a Takxe B CUJly MEHbLLEro
pa3mepa 1 06bIYHO 6osbLUel npo-
CTOTbI CaMOro 3JaHUVS LMK CTPOU-
TenbcTBa MKC KpaTHO Kopouye, Yem
umkn crtpoutensctea MK/ v mo-
XeT 6blTb 3aBepLUeH 3a OfVH Ce30H
WAV MeHee. VI3 3TOro BblTeKaeT Bbl-
BOJ, O TOM, YTO «3eneHblli» CTaHAapT
Ha VIXXC gonxeH 6biTb 3HAaUNTENBHO
npowe CraHgapta Ha MKZ.

AN NOHMMaHWA pasnnynin Mex-
LY MHOroKBapTUPHbLIMU N WHAW-
BUAYaNbHLIMW XUMbIMW JOMaMU

HEeobX0AMMO TakXe yyYecTb NMosoxe-
HNA desepanbHOro 3akoHa 476-3
ot 30.12.2021 «O BHeceHUn n3meHe-
HWI B OTZe/IbHble 3aKoHOoAaTe/lbHble
aKTbl Poccurickori ®egepaumm» (21),
KOTOpPbI pacnpocTpaHsaeT Tpebo-
BaHUA 214-03 «0O6 yyactum B fo-
JIeBOM CTPOUTENbCTBE MHOrOKBap-
TUPHbBIX JOMOB U WHbIX O6BHEKTOB
HeABMXXUMOCTU N O BHECEeHUN W3-
MEHEHW B HeKOoTOpble 3aKOHOAA-
TenbHble akTbl Poccuiickol Pegepa-
umm» ot 30.12.2004 1 Ha nNpoeKThl
WXC, n nprHATOro B NepBoM 4Te-
HUK nNpoekTa ®egepanbHOro 3aKoHa
«O Mano3TaxHbIX XWNIbIX KOMIIEKCaX,
ynpaBaeHnn O06LMM MMYLLECTBOM
MasiO3TaXHbIX XWUAbIX KOMMIeK-
COB» (26) perynmpytoLlero oTHoLle-
HUS, CBSI3aHHble C BO3HWKHOBEHMEM
y cob6cTBeHHMKOB VIXKC B ManosTax-
HbIX XWUbIX KOMMJekcax (fanee —
MXK) npaBa obLueli foneBol co6-
CTBEHHOCTW Ha obllee MMYLLEeCTBO,
pacrnonoxeHHoe B rpaHuLax Takux
KOMMnekcoB. B 3TuX 3akoHax BBe-
JeHbl cnegylolime MOHATUA: Mano-
3TaXHbIA XNNOV KOMMIeKC — COBO-
KyNHOCTb WHANBUAYANBHBIX XWbIX
[OMOB U MHbIX 06BEKTOB, KOTOpble
onpegeneHbl Kak obLlee NMyLLEeCcTBO
B COOTBETCTBUW C yTBEPXAEHHO f0-
KyMeHTaumMer no njaHupoBke Tep-
putopun. CeegeHna o MXK nogne-
XaT BHeceHUto B MMC XKKX. ObLiee
MMYLLIECTBO COBCTBEHHWKOB WHAN-
BUAYaNbHbIX XWabiX Jomos B MXK
BKNtOYAET: 06beKTbl HXeHepHOo-Tex-
HMYeCKOW M TPaHCMOPTHOM MHPpa-
CTPYKTYp, B TOM 4uncCie KOTe/bHbIe,
BOZlOHaMoOpHble 6allHK, TenaoBble
NYHKTbl, Npoe3abl, BenoCUneaHble
JOPOXKM, MNellexoAHble nepexoasl,
TpPOTyapbl, 3n1eMeHTbl 61aroycTpo-
CTBa, AeTCKMe 1 CropTUBHbIE MJ10-
LaaKku, Mecta oTAbiXxa M NapKoBOY-
Hble MaoLLaAKN.

BTOPOE HAMNPABJ/IEHUE PA3PA-
BOTKWV FOCTA — AHAJTU3 MEXAY-
HAPO/JHbIX CTAHAAPTOB

B Muipe cyLLecTByeT psag, «3e/1eHblx»
CTaHAApPTOB, pa3paboTaHHbIX AN 06b-
€KTOB NHAMBUAYaNbHOrO XUAULLHOTO
AomocTpoeHyst. OCO6eHHO BblfenseTcs
HaLOHanbHbI cTaHAapT Bennkobpu-
TaHum Code for Sustainable Homes,
pa3paboTtaHHbIn BRE no 3akasy MuHum-
CTePCTBA XWINLLHOTO CTPOUTENBLCTBA,
COObLLEeCTB M MeCTHOro camoyrnpas-
neHvsa B 2006 rogy. Cxoxum npoek-
TOM 6bIn cTaHaapT LEED for Homes,
pa3paboTaHHbIA B pamkax amepu-
KaHCKOW cUCTeMbl 3e1eHol cepTuu-
Kauumm LEED. Takke npu paspaboTtke
CTaHAapTa bbIn yuTeH psaj KpuTepres
cTaHgapToB Home Quality Mark (Benwn-
KobputaHus), Green Globes (KaHaga)
n Living Building Challenge (AscTpa-
nng). Co3faHne «3e/ieHoro» craHaap-
Ta ans VDKC sBnseTca 3akoHOMepHbIM
3TarnoMm pasBUTUS HALMOHANBHOM CU-
CTEMbI «3e/leHO» cepTudumkaummn He-
[ABVXKVMMOCTU B Poccum, Npr3BaHHbLIM
noasepXaTb MHTepec 3aCTPOLLKOB
1 nokynatenei Kk Tematuke VXC, no-
BbICWTb KaYeCTBO BO3BOAVIMOIO XW/bS,
obecneymnTb aHeprocbepexeHme NXC
1N cnocobcTBoBaTh JekapboHu3aunm
CTpOUTENbHOW OTpacv. MoapOo6HbIN
aHaNu3 MeXZAyHapoaHbIX «3efleHbIX»
CTaHAAPTOB W1 NpuUMepsbl cepTuduLn-
poBaHHbIX Mo HUM VIXKC 6binn faHbl
paHee B XypHane «V/IHXeHepHble cu-
ctembi» (Ne 15, 16).

TPETbE HAMNPABJIEHUE PA3PA-
BOTKW FTOCTA — AHAJ/IN3 NPAK-
TUYECKOI'O ONbITA PEAJTUSALNA
KPYMHbIX MPOEKTOB M>KC N SHEP-
FO3®DEKTUBHBIX MXC C NPU-
MEHEHVEM HOBbLIX BUAOB TEX-
Honorumn

Ans paspabotkn CTaHgapTa 6bin
NCMONB30BaH OMbIT pynnbl KOM-
MaHUM «dKOAO0NbE», DTa KOMMaHWS

N2 3/2023
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Puc. 3. 3Hepzo3ppexkmuesHsie doma «KAMA», «[Jom A+» u 3Hep203ppekmusHbIl 1ol dom «/JoH», NocmpoeHHsle KoMNaHuel «3K000/1bex»

6blNa N3Ha4aJbHO OpPMEHTUPOBaHa
Ha MNPUHLMMbI «3e/1eHOro» CTPOU-
TenbCTBa. B CBOMX MpoekTax OHa
€ 2006 roga BHeApsAna Ny4LLmne MUpo-
Bble MPaKTUKWN 1 eBPOMNeRCKUiA OnbIT
CTpOUNTENbCTBA 3HEPro3PdeKTUBHbLIX
fomoB. OfHOBPEMEHHO B NATK peru-
OHax Poccmm KOMMNaHUSA «IKOAO0NbEY
peann3oBbiBana LWeCTb KPynmHoMac-
LWTabHbIX NMPOEKTOB KOMMIEKCHOM
NHANBUAYANbHOM XNA0I 3aCTPOKN.
B o6LLel CI0OXHOCTU 3T MPOEeKThI
paccunTaHbl Ha ocsBoeHue 1047 ra
3eMnn n cTpouTenscteo 12 750 go-
MOB nnowaaso 1,097 MaH M? Maso-
3TaXHOro Xunbs (17-21). B nocenke
«3Koaonbe OpeHbypr» BCe oMa Me-
t0T 3HeproadpdeKTUBHOCTL Knacca B,
HO eCTb 1 JOMa C 3Hepro3$pPpeKTUBHO-
CTbHO KJlacca A. DTV NUIOTHbIE 3Hep-
roadpdekTBHbIE AOMa Knacca A 060-
pyZAOBaHbI CONHEUYHbIMY BaTapesmMu,
TEeNNOBbIMW HacocamMu, rennocmcTe-
MaMu 1 pekynepatopamu. Mpu sTom
ANS aBTOMAaTU3MPOBAHHOIO CbeMa
MHbopmaumm C NpubopoB yuyeTa
3HepPropecypcoB NpUMeHsIeTCs KOM-
naeKkcHas cucteMa yyeta, KOHTPoAA
1 ynpasneHns pecypconotpebneHu-
em. Mpumepbl 3HeproadpdekTNBHbLIX
[JOMOB, MOCTPOEHHbIX KOMMaHwen
«JKkofonbe OpeHbypr» npeacTas-
NleHbl Ha puc. 3. HecnyyailHO yKa-
3aHHble NPOEKTbI CTanu naypeatamm
6onee 40 MeXAyHapPOAHbIX N Ha-
LMOHANbHbIX NPeMuin, B TOM 4uC-
Nne HarpaxgeHsl Aunaomom Npemumn
MpaButenbctBa PP B obnactn Ka-
4yecTBa W CTann 3aKNHOUNTENbHBLIMA
duHanuctamu Mpemun MpaButens-
ctBa P® B obnact Haykm no Te-
Me «HayuHble OCHOBbI U WHBECTU-
LMOHHblIE MexaHW3Mbl BHejpeHUs
counanbHOM M 3HepreTnyeckn 3¢-
beKTUBHOM TEXHONOTUN U NHTENNeK-
TyanbHOro yrnpaBneHusa XM3HEHHbI-
MW UMKAaMW Mano3TaXHOM >XUIOW
3aCTPOVKM». 3a MPaKTUKY «3e/ieHo-
ro» CTPOUTENbCTBA KOMMaHWA Brep-
Bble 33 BCIO MUCToputo Poccun Bbina
HarpaxzeHa csoeobpasHbiM «Ocka-
pom» B cpepe HeABMXUMOCTU —
30/10TbIM CUMBONOM Mpemun Bce-
MUPHOW desepaLn HegBMXXUMOCTH

FIABCI Prix d'Excellence 3a nepBoe
MecCTo B HOMWHauun «CoxpaHeHune
oKpyXatoLLer cpefbl 1 3Heprosddek-
TUBHOCTb». O npecTmxe 3Tol npe-
MWW FOBOPUT TOT $akT, 4YToO ee rMo-
nydan [loHanba Tpamn.

POPMUNPOBAHUE «3EJIEHOIO»
CTAHAAPTA ANA UNXC

MpoekT CraHzapTa paspaboTaH
B LieNIgX CO34aHNS KOMPOPTHbBIX 1 KO-
Niornyeckn 6e30onacHbIX YCI0BUIA
NPOXMBaHWA rpaxaaH B 0b6bekTax
NHAVBUAYaNbHOO XUANLLHOIO CTPO-
ntenbctBa. CraHjapT ycTaHaBnuBa-
eT KpuTepum B 06NacTU «3eeHo-
ro» NPOeKTUPOBaHWS, CTPOUTENbCTBA
N 3KCNAyaTauMmn «3eneHblx» 06bek-
TOB WHAMBUAYANBHOIO XWUANLLHOMO
CTpoUTeNbCTBa

«3eneHbli» FTOCT P ansa NXC BBoO-
AVT KOMMYeCTBEHHble 1 KayeCTBeH-
Hble XapakTepUCTUKN OLeHKN 06 bek-
TOB WHAMBUAYANBHOIO XWUAWLLHOMO
cTpouTenscTBa B Poccmm no «3ene-
HbIM» KPUTEPUSAM, OXBaTblBatOLLM
BeCb XWN3HEHHbIV LKA AaHHbIX 06b-
ekToB. «3eneHbii» TOCT P ans VXC
6bl1 pa3paboTaH C yyeToM OMbITa
pa3paboTtkm FOCT P 70346-2022 (22),
nepeAoBOM MexXAyHapOoAHOV NpaKTu-
K/ MPOEKTUPOBaHUS, CTPOUTENLCTBA
N 3KCNAyaTaunn «3efeHblX» 34aHni
no ctaHzaptam BREEAM, LEED, Code
for Sustainable Homes, a Takxxe MHe-
HUA NPOPUNABHbBIX POCCUIACKMX CTPO-
NTeNbHbIX accoumaLni 1 BeayLInX
KOMMaHWM, peann3oBaBLUNX KOM-
naekcHble MPOeKTbl WUHAMBMAYaSb-
HOrO XXWAWLLHOIO CTPOUTENbCTBA.
OCHOBHOW Lenbio pa3paboTky AaH-
HOro CTaHAapTa ABNAETCA KOMMaeKc-
HOe BHeZpeHVe Mep Mo NOBbILLIEHNIO
sHepreTnyeckon 3¢dekTMBHOCTHY, bna-
FOyCTPOWCTBY, 3KOMOTMYECKOMy Me-
HeXKMEHTY, CO3JaHUI0 KadeCTBeH-
HOW BHYTPeHHEeN cpesbl, 0bpaLleHuto
CO CTPOUTENbHBIMU 1 3KCMJTyaTaLMoH-
HbIMW OTXOZaMW AN O6BEKTOB WH-
AVIBUAYANbHOIO XUANLHOMO CTPOU-
TenbCTBa.

Ans oueHKM napameTpoB 3Hep-
rocbepexeHns o6bekToB VXKC
HayunoHanbHbIM  areHTCTBOM

MO MaNo3TaXHOMY W KOTTELXKHOMY
ctpoutenscrey (HAMUKC) cosmecT-
HO ¢ HauuoHanbHbIM areHTCTBOM
no 3HeprocbepexeHUIo N BO306-
HOBNSEMbIM WCTOYHUKAM 3Heprum
(HASBW) Ha ocHOBe feliCTBYOLLMX 3a-
KOHOAATeNbHbIX 11 HOPMaTMBHO-MpPa-
BOBbIX akTOB, a TakXe CyLLleCcTBYHOLLei
NPaKTUKK 3Hepro3dPeKTMBHOro NHAN-
BWAYaNbHOI0 XWINLLHOMO CTPOUTE Tb-
CTBa 6bINN pa3paboTaHbl NPUHLMMGI
3HepreTnyeckoro obcnegoBaHus MHXXC
N MeTOZAMKa OLeHKI KNaccoB 3Hepro-
cbepexxeHns C NPUCBOEHVEM KNacCcoB
sHeproaddekTnBHocTM MKC. Nicxops
13 BbllLeNepeYnCIeHHbIX MNPUHLM-
noB 1 TpeboBaHWI desepanbHOro
3aKOoHOfaTeNIbCTBa, B OCHOBY MeTO-
OVIKN MPOBEfEeHUA 3HepreTU4eckmx
obcnefoBaHUI MONOXEH MPUOPU-
TeT, 6a3vpyrOLNIACS Ha onpegene-
HWS MOTeHLMana aHeprocobepexeHms
no $akTUYeckMM MokKasaHuaM npu-
60poB y4yeTa 1 6a30BbIM MokaslaTe-
NAM 3HeproapPeKkTMBHOCTU. ITO Mo-
3BO/INIO CBeCTU 60NbLUO 06BbeEM
cobuvpaemori nHGopmaL M, Heobxo-
AVMOW Ans NpoBejeHNs KOMMeKc-
HOro TennoTeXHW4YecKoro pacyeta
npv onpejeneHny pacyeTHoro Tten-
nonotpebneHvs fomoB 6e3 npubo-
POB, K MUHNMAaNIbHO HEO6XOAMMOMY
AN OLleHKM MoTeHLana sHeprocoe-
pexeHVs Taknx JOMOB.

Hactoswen pepakumen CraHaap-
Ta NpeAycMOTPEeHO BOCeMb KaTero-
pUIA, BKIOYAKOLLMX B CE6S «3eNieHblex»
KpUTEpUKM, MO KOTOPbIM BO3MOXHO
nposeeHne oLeHKkn 06bekToB VIXKC:

1. ApxmntekTypa.

2. OpraHu3saums yyactka v nHepa-

CTPYKTYpa.

3. OpraHusauusa mn ynpasneHve
CTPOUTENIbCTBOM.

4. KomdpopT 1 KayecTBO BHYTpeH-
Heli cpegbl.

5. DHeproapPpekTUBHOCTL U aT-
mMocdepa.

6. NIHXXeHepHOe obecneyeHye 34a-
HUS.

7. MaTepuanbl 1 pecypcospdek-
TVBHOCTb.

8. OTxoAbl MpPoV3BOACTBA U MMO-
TpebneHus.

24

WWW.isguru.ru

N2 3/2023



HALIMOHAJIBHOE OFbEAWMHEHUE OPTAHU3ALIMU
B OBJIACTHU DHEPTOCBEPEKEH WA M TTOBBIIIEH M5
DOHEPTETUYECKOU DOOEKTUBHOCTHU

OCHOBHBIE YYACTHUKW OB bEOVNHEHWA

MpowmzeoguTeny NpubopoB y4eTa v UeHTPs

PazpaboTuvki U NPOM3IBOAMTENK
HEEU'IIDJJ,EHHH 3a BHEPFHHDTPE'EHEHHEM

B030BHOBNAEMBIX HCTOYHWKOB IHEPTWK @ ]
: JHeproayanTope! M ux obbeguHerdna [CPO).
PazpaboTdukn ¥ NpoM3BOOMTENK Mpowzsogutenu obopyfosanus, IKCNepTsI,
WHHOBALMOHHLIX TEXHONOMWA W MaTepHanoe & pazpaboTymkyk nporpaMmHoro obecneveHus
' i T T . “. | BobnacTu aHeproayauTa
Cpencrtea mMaccoBoi ;
MHGOPMALMK M MHTEPHET UCTOUHMKM ' | JHeprocepBHUCHbIE M KOHCANTUHTOBLIE KOMNAHUM

BaHku, CTpaxoBble KOMNaHWK, HHBECTOPbI

OCHOBHbIE HAINPABITEHWA OEATEINTbHOCT HO3:

* COENCTEWME OCYWECTBNEHWHD rOCYAAPCTBEHHOW NONMTUKK B 0BnacTw sneprocbepexenns

» Co3gaHve ycnoBuia Ana NpeanpuHMMaTeNbCKOW AEATENBHOCTW M peann3ayvn NPOeKTos B
obnacTw sHeprocbepexeHna

« Obecneyenue B3anmoaencTena unedos HO3 c opraHamu rocyfapcTEEHHOW BNACTH

* JaWnTa MHTepecoe YneHos HO3 Ha BCex ypOBHAX

» lOpyanyeckas n METOAONOMMYECKAs NOAAEPXKKS

« [logroToeka cneywanucTos B obnactwv sveprocbepexerna

3AO0AYUYN HO3:

« [poABVKEHWE NPOAYKYWKA K ycnyr uneHoe OBbeguHeHns

+ [NoMOLWb B NPOABMXEHWK WHTEpecoB YneHoe ObbveguHeHnA

+ OpraHmM3ayws BeICTABOK, KOHDEPEHLUWIA W KPYrNbIX CTONOB

« [lpeaocTaBNeHWE NNOWaA0K ANA NPOBEAEHWNA PA3NUYHBIX MEPONPUATWIA
* Mybnukaywsa matepwanos B npodheccMoHanbHbIX N3AaHWAX

* YuacTtve B kobpeHaAWHIoOBBIX NPOrpaMmmMax M NpoeKTax

+ DuHaHcoeas nogaep:xka schchekTMBHbIX 3Heprocbeperaowwx NpoekToB

123056, r. MockBa, INeKTPUYECKWIA NEPEYNOK, A0OM B, CTpoeHWe 5, 3Tax 5
CT. M. Benopycckas
(499) 575-04-44
www.no-e.ru | www.Ho3.pch
info@no-e.ru
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CTpykTypa HacTtosLlero CTaHaapTa,
npejcTaBneHHas Ha puc. 4, npegnona-
raeT obs3aTeNbHble 1 JOOPOBObHbIE
«3eJieHble» KpUTepuK No NPoeKTpo-
BaHWIO, CTPOVTENILCTBY, 3KCrlyaTaLmm
«3efieHblx» 06bekToB VIKC. Pasbus-
Ka KpuTepues Mo KaTeropmsiMm 1 Ha-
3Ha4YeHVe UM Tex UM NHbIX 6anios
66l Npon3BejAeHbl C yY4eToM pe-
3yNbTaTOB OMpPOCa, NPON3BELEHHOr0
cpean 3actpoimkos VXKC n opra-
HU3aUNIA, 3aHVMAKLLMIXCA OLIeHKOW
HEeABMKXMMOCT/ MO 3KONOTUYECKNM
CTaHZapTaMm, a Takxke € y4eToM Kpu-
TepueB 3apybexHbIX «3e1eHbIX» CTaH-
JapToB 1 JericTBytowero B Poccumn
HaumoHanbHoro craHgapta FOCT P
«3eJieHble» CTaHAapTbl. 34aHNA MHO-
rOKBapTUPHbIE XW/ble «3e/leHblex.
MeTogunKa OLEeHKN 1 KpUTepun npo-
eKTVPOBaHWA, CTPOUTENbCTBA W 3KC-
nayatayumn. ObLuee KoAMYecTso ban-
NoB BCex KpuTepures cocTtasnseTt 110,
N3 KOTOPbIX 54 OTHOCATCSH K 0653a-
TeNlbHbIM 1 56 — K J06POBOSBHBLIM
KpnTepusaM. YuuTbiBas, UYTO YAesb-
Hble Tenao3alMTHbIe XapakTepucTu-
km WXC Ha oauH kybomeTp oTan-
NinBaemMoro nometeHns B 4,3 pasa
6onblue, yem y MK/, B «3eneHOM»
cTaHgapte gna VIXKC npegycmortpe-
HO 6o/bllee KonM4yecTBO 6annoB
ANs KpuUTepueB 3HeproaddekTBHO-
ctn, Yyem B [OCT P 70346-2022 (22),
COOTBETCTBEHHO, N [ONA B 06Llem
Konnyectse 6annos Ang KpuTepues
3Heproa$pPeKTMBHOCTL BbILLE, YeMm
B NOCT P 70346-2022 (22).

OTHOCUTENIbHO roct P
70346-2022 (22) 6bIIO YMEeHbLLEHO
KOIMYeCTBO KaTeropuii oueHKu, Tak
KaK YMeHbLUMNOCL KONNYEeCTBO KpW-
TepmesB OLEeHKN, B YaCTHOCTU:

* KpUTEPUN KaTeropum «3KO0J0-
rmyeckass 6e30MacHOCTb TeppuTo-
pun» B cTaHgapte ana MK 6bian
aZanTMpoBaHbl M YacTUYHO BKJIIO-
yeHbl B pasfgenbl «OpraHusayums
yyactka n nHdpacTpykTypa», «Kom-
dopT 1 KayectBo BHYTpeHHel cpe-
Abl», «OpraHusaumsa n ynpasneHue
CTPOUTENBbCTBOM» CTaHAApTa ANA
WMXC. 310 kputepumn «M3bickaHus
Ha yyacTke CTpoMTe/IbCTBa», «3aLyu-
Ta MJIOJOPOAHOro CnosA», «3almra
3eNeHblX HacaxAeHU», «AkycTuye-
CKnii kKomdpopT», «Mepbl Mo 6opbbe
C pajloHOM»;

* KpuTepumn kaTteropumn «besonac-
HOCTb 3KCMAyaTaumm 34aHNSA» B CTaH-
fapTe ang MK/, 66111 aganTypoBaHbl
N YaCTWUYHO BKJIOYEHbl B KaTero-
pun «3Konornyeckass 6e3onacHoCTb
W opraHmsayus ydacTtka, nHopa-
CTPyKTypa», «KomdpopT 1 Kayectso
BHYTPEHHel cpeAbl» CTaHAapTa Ans
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Puc. 4. Cmpykmypa FOCT P «3eneHoe» uHOUBUAYAAbHOE HUAUUJHOe CMPOUMeNsCmMeo

WXKC. 370 kpuTepuin «CHUXeHMe cBe-
TOBOro 3arpssHeHuns», «Perynmposa-
HUYe WNCKYCCTBEHHONO OCBeLLeHUs».
YMeHbLLeHne Konn4yecTBa Kputepu-
€B CBSI3aHO C MPOCTOTOWM 3KcnyaTa-
umn VXX, (ocywectensaeTcs Bnajesb-
LaMK CaMOCTOATE/IbHO), B TO BpeMs
Kak 3kcnayataumst m obecrneyeHue
6e3onacHoctn MK/ ocywiectBnsieT-
€, Kak MpaBu/io, YNpasasioLWMN
KOMMaHVAMU;

* KpUTepun KaTeropuun «MHHOBa-
LMK YCTOMYMBOrO PasBUTUSA» B CTaH-
Japte ans MKZ, ¢ Lenbio UcknroyeHus
LybnpoBaHus, 6bI1 afanTUPOBaHbI
1N YaCTUYHO BKJIHOYEHbl B KaTeropumio
«IHeproapPpekTMBHOCTL 1 aTMoChe-
pa» ctraHgapta ana VXC. 31o Kpu-
Tepumn «AnbTepHaATUBHbIE UCTOUHMKN
3NEKTPOIHEPTrUM», «ANlbTEPHATUBHbIE
WNCTOYHWKIM TENI0BOW 3Heprnm», «BHe-
JApeHve NPakTNKN MUKPOreHepaLmy.

B cBs3n ¢ ocobeHHocTblo WXKC
B CraHfapTe Takxke 60Ablue, yem
B NOCT P 70346-2022 (22), ypene-
HO BHUMaHWS O3eneHeHWUto (BepTu-
KalbHOMY U FOPU3OHTaNbHOMY) Kak
camoro 3gaHuna WXC, Tak v npwune-
rarowiei TeppuTopun — BBeAeHbI
TpeboBaHMA K NIOLLaAM O3e/IeHeHUS
CTeH, KpOBAW, YCTaHOB/EHa CBA3b Ta-
KOro o3eneHeHuss ¢ TpeboBaHMAMMU
K PacagHbIM N KPOBe/IbHbIM MaTe-
pranam: ycTaHOBNeHO TpeboBaHue
K KO3QPULMNEHTY MOrAoLeHnsa con-
HeYHOl pajnaumm B COOTBETCTBUU
¢ CIN 50.13330.2012 (8), 4TO MOBbI-
1T KOMPOPT NpebblBaHNS Ha y4acTke
N 34aHNS 3@ CHeT CHMXKeHNst sddex-
Ta TenjoBOro OCTPOBA U CHUKEHWS
3HepronoTpebaeHns B NeTHWI nepu-
04, YTO MOXEeT 6blTb 0COBEHHO ak-
TyanbHbIM 418 MXK 13-3a 601bLLOM
naoLaAn noBepxHOCTH.

Takxe BBeZeHO TpeboBaHMe K KOM-
NaKTHOCTW 34aHKsA, YTo GopManbHO
BXOAWNT B MepBbI pa3gen «ApxmTek-
Typa», HO CUIbHO BAUSIET Ha 3Hep-
reTmyeckyto 3¢deKkTMBHOCTL 3aHUS
MXC kak pas B cuy Masioro Macluta-
6a VXKC — 6onbLuero oTHOLLEHUS No-
BEPXHOCTW OrpaxAaroLLmMX KOHCTPYK-
unii K 06bemy oTHocuTensHo MK/,

C TO4YkM 3peHns 3Heproadpdek-
TVMBHOCTM CamMOro BaXHOro pasjena
B CTaHAAPT BK/IOYEHbI TPebOBaHWS K:

* CHUXXEHWo NoTpebaeHus Tenno-
BOI 3HEPrun 1 CHUXXEHWIO BbIOPOCOB
NapHWKOBbIX rasoB (7 6annos, 06s-
3aTefleH Ha «bpOoH3y»);

* KOHTPOO MoTpebneHunst Tenno-
BOV 3Hepruu B 3aBUCMMOCTU OT Mo-
FOZAHbIX YCNOBUA U/UNN BHYTPEHHMX
napameTpoB MOMELLEHN MO yCTaBKe
(3 6anna, obsizaTeneH Ha «cepebpoy);

* HAaIN4YNIO anbTepHaTUBHbIX
WNCTOYHKOB 3/71eKTPO3HEeprum — Tpe-
60BaHMS K MuKporeHepauun (6 6an-
NoB, JO06POBOJILHbIN);

* HAaM4YNK anbTepHATUBHbIX
WNCTOYHWKOB TErnjoBOW 3Heprum —
HaAnune pekynepauuu, reotepmanb-
HbIX W refnoTepmasibHbIX CUCTEM
(5 6bannoB, LOH6POBONBHLIN);

* BBEJEHME B MPAKTUKY MUKpore-
Hepauun ANna NPoAaXxu 31eKTPo3Hep-
rMM B obLime ceTn — TpebyeTcs 3a-
KJTHOUEHHbI JOroBOP KyMAN-NPOAAXKM
3N1eKTPUYECKOI 3Heprum, Npon3BoAu-
MO Ha 06bekTe MUKporeHepauunm.

B To Xe Bpems, aHaNOrnMyHo
FOCT P 70346-2022 (22), B CTaHzap-
Te coXpaHeHbl TpeboBaHNS K OTAe/Ke
MOMELLEHWNI, KayecTBy apXMTeKTyp-
HbIX peLleHuii [34aH1e AOKHO ObITb
rapMOHWYHO BMUCAHO B UCTOpUYe-
CKWIA KOHTEKCT MeCTHOCTU UK COOT-
BETCTBOBATb TPE6OBaHMAM CTaHZapTa
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KPT (koMniekcHoro passuTunsa Teppu-
Topun) AO «ZIOM.P®»], TpaHcnopT-
HOM [OCTYMHOCTW W AOCTYMHOCTU
MHOPACTPYKTYpbl, HaANUNSA anbTep-
HaTVBHbIX BWAOB TPaHCNOPTa, Op-
raHM3aumMm OTBETCTBEHHOrO CTPOU-
TeNbCTBa, HE3aBUCUMOW MNpPUEMKMN
W WHbIX YHMBeEpCaNbHbIX A8 CTPO-
nTenbcTBa TpeboBaHMA.

OTaenbHO Heob6XoAMMO OTMe-
TUTb, YTO OOBEKT OLEHKWN «3ene-
Horo» TOCT P gna VDKC — mmeHHO
[JOM: 34aHVe 1 npuneraroLnin K He-
My YYacToK, r4e pasmeLLeHo 34aHue.
CTaHfapT npeabsasnseT TpeboBaHWA
K y4acTKy, Ha KOTOPOM pasMeLlaeT-
cs 06bekT MKC, a Takke y4yuTbiBa-
eT MHPPACTPYKTYPY M MHble acnekThbl
Ha NpUeraroLLen K y4acTky TeppuTo-
pun. 3To caenaHo Ans Lenei ocos-
HaHHOrO BbIOOPA y4acTka pasmelle-
Hus cTpouTenbcrea VIXKC, Ho CTaHzapT
He npeabsaBAseT TpeboBaHUA K U3-
MEHEeHVI0 MpuieratoLeri Tepputopun
N NHbIX OBBEKTOB CTPOUTENbCTBA,
He SIBASIOLLUMXCA 06BbEKTOM OLLeHKMU.

CTaHAapToM 6blIM NpeaycMoTpe-
Hbl PeNTUHroBble 3HaYeHUs «BpPOH-
3a», «Cepebpo» 1 «30/10TO», KOTOpble
MPUCBaMBAOTCA MNPV BbIMOJHEHUN
BCEX 06513aTe/bHbIX KpUTepueB Ans
KaXZA0ro ypoBHS 1 MpW MoJyYeHnn
55, 66 1 77 6annoB COOTBETCTBEHHO.
CooTBeTCTBME 0bs3aTeNbHbIM KpUTe-
pUsSM ANs PeriTUHIOBOro 3Ha4YeHns
«BpOH3a» W MONyyYeHVe He MeHee
50% oT obuwel cymMmbl 6annoB Ha-
cToawero CraHzapTa ABASeTcs He-
06X0AMMbIM AN MPU3HAHWSA 06bek-
Ta WHANBUAYANbHOIO >XWIWLLHOIO
CTpOUTeNbCTBa «3efeHbiM». [locne
NOATBEPXAEHNSA COOTBETCTBUS «3e-
NIEHOMY» KPUTEPUIO HaYNCAATCS
6annbl, KOTOpble CyMMUpPYHTCA ANS
pacyeTa cTerneHu COOTBETCTBUSI 06b-
eKTOB WNHANBUAYaNbHOMO XXUANLLHO-
ro CTPOUTEeNbCTBA HacTosLwemy CTaH-
JApPTY W MNPUCBOEHWSA PeTUHIOBOrO
3HayveHns. [lobpoBoOsbHbIE KpuUTe-
pUn NCNONBL3YHTCA ANS MNOBbILLe-
HUA PeriTMHIOBOro 3HayeHus, of-
HaKo He MOryT 6biTb OCHOBOV ANs
nepexofa V3 O4HOIO PerTUHIOBOro
3HayeHWss B Apyroe 6e3 gocTuxe-
HVA BCcex obsA3aTeslbHbIX KpUTepu-
eB, COOTBETCTBYHOLLMX CJiefytoLlemy
pPeiTUHroBOMYy 3HaudeHuto. O6s3a-
TeNbHble Ha «Cepebpo» N «3010TO»
KpUTEpUU ABASKOTCA A0OPOBO/bHbI-
MU ApY MPUCBOEHUN PERTUHIOBOroO
3HayeHUs «bpoH3a», a obsasaTenb-
Hble Ha «30/10TO» — A06POBOJIbHbI-
MU MPY MPUCBOEHNN PENTUHIOBbIX
3HayYeHNli «bpoH3a» U «cepebpoy.
O6nacTblo NPYMEeHEeHNs HaLUMoHab-
HOrO CTaHAAPTa ABMAIOTCA «3e/1eHble»

06beKTbl MHANBUAYANBHOTO XUANLL-
HOro CTPOUTENBLCTBA, K KOTOPbLIM OT-
HOCAT KaK HEMOCPeACTBEHHO 06bEKTbI
VNHAVIBUAYaNbHOMO XUINLLHOIO CTPO-
NTeNbCTBa, COrIacHO onpeaeneHnsm
IpafoCTpOUTENBHOMO KoZekca, Tak
1 OAHOKBaPTMPHbIE AOMa U oMa 6J10-
KnpoBaHHOW 3acTpoliku. Mpu dopmu-
poBaHWK CTaHAapTa npeaycMaTpusa-
JOCb, YTO €ro OCHOBHbIMU Lie/1eBbIMY
Monb30BaTeNAMN ABAOTCA KPYMHble
3acTponimkm VIXKC, Ho B TO e Bpe-
MSi OH [O/IKeH ObiTb JOCTyrneH Ans
NCNONBb30BaHNSA GU3NYECKUMU K-
Lamu, >KenawLwwyMmnm caMocToaTeNb-
HO BO3BOAUTb 06bekTbl VIKC.

3AK/THOYEHUE

Ncxoas 13 nprBeAeHHbIX AaHHBIX,
MOXHO CZieflaTb 3ak/to4eHre 0 TOM,
4YTO B HacCTosILLLee Bpems UHAMBUAY-
aNnbHOe XWUWLLHOE CTPOUTENbCTBO
B Poccun coctasnsieT 58,1% ot 06-
lero obbemMa XWIULLHOIO CTpou-
TenbcTBa. CyllecTBylOLLE 3aKOHO-
AaTenbHOM N HOPMAaTMBHO-NPaBOBOWA
6a3bl JOCTAaTOYHO A/1a pa3paboTku
FOCT P «3eneHble» cTaHAapPThbI. «3e-
NleHoe» HANBUAYaNbHOE XUANLLHOe
CTpouTenbCTBO. MeToAMKa OLEeHKM
1 KpUTEpUK NPoekTnpoBaHus u Me-
TOAVKM NOo OLieHKe 3HeproadppexTuns-
HOCTV 06beKTOB NMHAUBUAYaNbHOMO
XUANLLHOFO CTPOUTENbCTBA Ha CO-
oTBeTCTBME TpeboBaHVAM. [pu pas-
paboTke MeToAMKN yYTeHbl pasnu-
YNt KOHCTPYKTVBHbBIX OCOBEHHOCTEN
TENN0BOro KOHTYpPa U MHXeHEepPHbIX
CnCTeM NHAVBUAYaNbHbIX XUAbIX J0O-
MOB. MeTOAMKa COAEPXKUT OCHOBHbIE
NPUHLMMbI SHEepreTnYeckoro obese-
foBaHua NXC, nocnesoBaTeIbHOCTb
npoBeAeHNst pacyeToB NoTpebaeHns
KOMMYHanbHbIX pecypcoB B WIKC,
pacyeTHble GOpPMynbl U 31eKTPOH-
Hble Tabnuubl AN YKPYMHEHHOro
pacueTa Knacca s3Hepro3ppekTMBHO-
CTW, MeXaHN3M OLeHKN paKTNUeCcKo-
ro 1 pacyeTHOro TenaonoTpebneHns
B VIHXEHEepHbIX cucTemax. Ana pas-
paboTtkn CTaHAapTa npoBejeH aHa-
N3 MPUHLUUMNOB KOppenaunmn knac-
Ca 3HeproadpPeKTMBHOCTA C KNaCCOM
3HeprocbepexeHus A5 06beKToB
MXC n paHo onpegeneHwe knac-
cy 3Heproa¢p$eKkTMBHOCTN, COOTBET-
cTBytolee PesfepanbHOMY 3aKOHY
om 23 HosA6pa 2009 200a Ne 261-®3
«06 3HepzocbepexceHUU U O NOBebI-
weHuu 3Hep2emuyeckol 3¢pekmus-
Hocmu». TlokasaHa [OCTAaTOYHOCTb
npunoxeHnsa «M» CM 50.13330 k 3aga-
4YaM OLeHKWN 3HeprospdeKTUBHOCTH
MXC nnowagbto oT 50 go 500 m?,
MOCTPOEHHbIX Ha 3eM/AX CeflbCKOo-
XO3AMCTBEHHOr0 HasHayeHUs 1 Ha

MXC nnowagsto oT 50 go 2500 m?,
MOCTPOEHHbIX Ha 3eMaAx nocene-
HUn. MpuBeaeHo onpejeneHue
WHAVBUAYaNbHOMY >XWUIOMY AO-
My, AaHHoe [pajoCTpOUTENbHbIM
Kogekcom P®, c ykasaHuem TO-
ro, YTo OHO TOXJeCTBEHHO orpe-
feneHunto, faHHomy B CBoge npa-
BMa 55.13330.2016 «[oma xunble
OZiHOKBapPTMpPHbIe». DTO O3Ha4yaer,
yto CI150.13330 «TennoBas 3awWmTa
3[aHN», NCXOAA U3 NoWaan 34a-
HWIA, aBTOMaTNYeCKN pacnpocTpaHs-
etca 1 Ha WXC, n Ha Xunble goma
O/iHOKBApTUpPHbIE, TO eCTb CyLLIeCcTBY-
eT IerMTUMHasa HOPMaTMBHO-MPaBo-
Bas 6a3za 415 MCNOb30BaHUSA 3TOrO
noHATUS anst ob6bekToB MXKC. Moka-
3aHO, 4YTO npaBuaa onpeaeneHus
Knacca sHepreTnyeckon 3¢pdekTmB-
HOCTW MHOTOKBapTUPHbIX JOMOB MO-
ryT 6bITb MCNOMBL30BaHbI U K Maso-
3TaXHbIM XWbIM OJHOKBAPTUPHBIM
(nHanBnayaneHbiM) gomam (MXC).
MeToauKM pacyeTa 06LIMX 3HEepro-
3aTpart, onpejeneHune knacca sHepro-
appekTmBHOCTM MXKC 1 cocTaBneHmne
3HepreTMYecKoro nacnopTa peanbHo-
ro MHAVBUAYaNbHOro XWA0ro Aoma
anpobupoBaHbl Ha peanbHOM Mpu-
Mepe MoCcTpoeHHoro B Poccum sHep-
ros¢pdpekTMBHOrO Aoma Mo Knaccy
A++. PaspaboTaH MpoekT «3efieHo-
ro» craHgapta ana VKC, yuntbiBa-
foLLIero 0COBeHHOCTM NPaBoOBOro pe-
rynnpoBaHus B P® 1 ocobeHHocTel
camoro VDKC ana Hawen cTpaHsbl.

NNTEPATYPA

1. OkcnepTbl: 60/€e MoONOBU-
Hbl XUWTener ropogoB (20 MAH ce-
Mein) xoTenu 6bl nepeexatb B WH-
AVBUAYaNbHbBIA LOM [D1eKTPOHHbIN
pecypc] // EP3: OduumnanbHbIn
cant — 2023. — 24 wona — URL:
https://erzrf.ru/news/eksperty-
boleye-poloviny-zhiteley-
gorodov-20-mlIn-semey-khoteli-
by-pereyekhat-v-individualnyy-
dom?search=cem&tag=0Onpoc

2. Bnagnmup TlyTnH Bblpa-
31N BOCXMLLEHNE AOCTUXEHUSNA-
MU B CTpouTenbHoW cdepe 323:
oduy. TekcT // EAWHBIN peecTp
3aCcTpOMLWMKOB: WHGOPMALMOH-
Hbli nopTtan. — M., 2021. — URL:
https://erzrf.ru/news/vliadimir-putin-
vyrazil-voskhishcheniye-dostizheniyami-
v-stroitelnoy-sfere?regions=P®https://
erzrf.ru/news/vladimir-putin-vyrazil-
voskhishcheniye-dostizheniyami-v-
stroitelnoy-sfere?regions=P®

3. KBaceHkos E. B. [loknag avpek-
Topa noapasaeneHunst «<PasBuTme Xxu-
nuHol coepbi» AO «IOM.PDO» «Iep-
CMeKTVBHble HanpaBAeHVs Pa3BUTUA
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VHAVBUAYANbHOMO XUANLLHOMO CTPO-
nTenbCTBa B Poccuiickor ®eaepaumm»
[MpeseHTauwa] / E. B. KBaceHkoB //
COBMECTHOe Bble3HOoe 3acejaHue
Komuteta TMM P® no npeanpuHu-
MaTenbCTBy B chepe CTpouTenbCTBa
n POCCUIACKOro Coro3a CTpouTenel
Ha BbicTaBke Open Village. — 2023. —
14 mons.

4. O cTaHgapTusaunmn B PO. dese-
panbHbIf 3aKOH 0T 29 ntoHsA 2015 ro-
Aa Ne 162-®3: npnHAT FocyAapcTBeH-
HoV gymoin desepanbHOro cobpaHums
Poccuiickon degepauymm 19 untoHS
2015 roga: opobpeH Cosetom de-
Aepaumn depepanbHOro cobpaHms
Poccuiickori ®Pegepaunn 24 nroHA
2015 ropa // Poccuiickas raseta —
2015. — 29 wmons.

5. F'pagocTpounTenbHbIli Kogekc
Poccuiickor ®epepaumn. degepanb-
HbIA 3aKoH OT 7 Masa 1998 roja
Ne 73-®3: npuHAT [ocygapcTBeH-
HoW aymoi desepanbHOro cobpaHms
Poccuiickori Pepepaumn 8 anpens
1998 roga: opobpeH Coetom Oe-
Aepaunmn desepanbHOro cobpaHus
Poccuiickori ®egepaunn 22 anpens
1998 roga // Poccuiickas raseta —
1998. — 7 mas.

6. Ceog [pasun 55.13330.2016.
CHunll 31-02-2001 yTB. N BBejeH
B AenctBue [pukaszoM MUHCTpos
Poccnn ot 20.10.2016 Ne 725/np.

7. O BHeceHUWN n3MeHeHnr B de-
ZlepanbHblli 3aKoH «O rocyaapcTBeH-
HOW perncTpaumm HeaBMXUMOCTU»
PepepasibHbIM 3aKOHOM OT 2 aBry-
cta 2019 roga Ne 299-®3: npuHAT
FocynapcTBeHHOM gymoin degepanb-
Horo CobpaHusa Poccurickor ®egepa-
umm 25 uong 2019 roga: ogobpeH
CosetoM ®egepaunn PepepasibHo-
ro cobpanusa Poccurickori Pegepa-
ummn 25 nrona 2019 roga // Poccnia-
ckasa raszeta — 2019. — 7 aBrycTa.

8. Cn 50.13330.2012
«CHWM 23-02-2003 «Tennosas 3a-
WMTa 3JaHUM», yTBEpPXAeH U BBe-
AeH B geiictBue [lMpukasoMm MuHu-
CTepcTBa pPervoHaNbHOro pasBUTUSA
Poccuickon Pegepaumm ot 30 MtoHS
2012 r. Ne 265 (B pes. ViameHeHui
Ne 1, yTB. lMprkasom MunHmucrepcrea
CTPOUTENBCTBA U XUAULLHO-KOMMY-
HanbHOro xo3sKicTBa Poccuiickoin Pe-
aepauum ot 14 pgekabpsa 2018 roga
Ne 807/np).

9. 06 3HeprocbepexeHn 1 o Mno-
BbILLEHWW SHepreTUyeckor spdekTns-
HOCTM M O BHECEeHUU V3MEHEHW B
OTAeNbHble 3aKOHOZaTeNbHble aKThbl
Poccuiickor ®egepaummn: degepanb-
HbIi 3aKOH Poccuiickoin Pegepaumn
oT 23 Hosb6ps 2009 roga Ne 261-93:
NPUHAT ToCcyfapCTBEHHOW AyMOW

PenepanbHOro cobpaHusa Poccninckoi
®egepauymm 11 Hosib6ps 2009 roaa:
ogobpeH CoseTom Pepepaumn Pe-
JAepanbHoro cobpaHua Poccuiickorn
depepauum 18 Hoabpa 2009 ro-
na // Poccniickas raseta — 2009. —
27 Hos16ps.

10. MocTtaHoBneHne [paBuUTesNb-
cTBa Poccuiickon depepauum oT
27.09.2021 Ne 1628 «O6 yTBeEpXAe-
Hun MpaBun yctaHoBNeHWsA TpeboBsa-
HWI 3HepreTnyeckor 3GdeKTNBHOCTY
ANS 30aHWIA, CTPOEHWNI, COOPYXKEHUI
1 TpeboBaHWNI K NpaBuiam onpeje-
NeHNs Knacca aHepreTrnyeckom apdek-
TUBHOCTU MHOTOKBAPTUPHbBIX JOMOBY.

11. CM 54.13330.2022 «3paHuns
XWJible MHOTOKBapTUPHbIe». YTBep-
XAeH n BBeAeH B feincteue lNpuka-
30M MUHMUCTEpCTBa CTPOUTENBCTBA U
XUANLLHO-KOMMYHaNBHOMO X034CTBa
Poccurickor ®epepaunm ot 13 mas
2022 ropa Ne 361/mp.

12. MNoctaHosnieHne [IpaBuUTe/b-
ctBa P® ot 13.08.2006 Ne 491 (pes.
oT 27.03.2023) «0O6 yTBEpXAEHNU
MpaBun cogepXaHnsa obLLero nmy-
LLlecTBa B MHOTOKBapPTUPHOM JjOMe».

13. 06 yTBEpxaeHnn TpeboBaHMin
3HepreTnyeckor apdeKkTMBHOCTA 34a-
HWI, CTPOeHWIA, coopyxeHwnit: Mpu-
ka3 MuHcTposi Poccum oT 17 Hos16ps
2017 roga Ne 1550/np // Poccuiickas
raseta — 2018. — 27 maprTa.

14. Mopoukuii K. FO. loknag npeg-
cepatens KomuteTa POCCMIACKOro Co-
033 cTpouTeneil No ManosTaXHOMY
XULWHOMY CTpouTenbcTBy «Kom-
naekcHoe pasBuUTUe WHAMBUAYaNb-
HOMO XXWJIULLHOrO CTPOUTeNbCTBa»
[Mpe3eHTauuns] / K. 0. Mopoukunin //
COBMECTHOe Bble3fHoe 3acesaHue Ko-
muteta TN P® no npeanpuHmnma-
TeNbCTBY B cdepe CTpomTenbCTBa U
Poccuiickoro cotosa cTtpouvTtener Ha
BbicTaBke Open Village. — 2023. —
14 virons.

15. KazerikuH B. C. TeopeTunue-
CKMe OCHOBbl 3HepreTM4eckoro 06-
cneAoBaHNS UHANBUAYANbHBIX XUbIX
AomoB» [TekcT] / KaselhkuH B. C. //
XypHan WNHXeHepHble cncTembl. —
2023. — Ne 1 — C. 8-24.

16. KaseliknH B. C. TeopeTuue-
CKMe OCHOBbI 3HepreTnyeckoro ob-
CnefoBaHNS UHANBUAYaAbHbBIX XNIbIX
aomoB» [TekcTt] / KazelikuH B. C. //
XypHan WNHXeHepHble cncTembl. —
2023. — Ne 2 — C. 20-38.

17. KazeikuH B. C. MNpakTnyeckne
acnekTel peanvsayun NporpaMmel
Maso3TaXHOro XUANLHOIO CTPO-
ntenbctea «CBoli gom» [TekcTt] /
KazelikuH B. C. // XypHan ManosTax-
HOe 1 KOTTeZ)KHOe CTPOUTENbCTBO. —
2010, ceHT6pb-0KTSI6pb. — C. 20-21.

18. Hukonaesa E. J1. lpobne-
Mbl 1 TEHAEHUWW PasBUTUS Maso-
3TaXHOro cTpouTenbcTBa Poccumn
[TekcT]: MoHorpa¢usa/ E. J1. Huko-
naesa, B. C. KaselikuH, C. A. bapo-
HUH, A. I. YepHbIX nog obLl. pea.
B. C. KasernkuHa n C. A. bapoHu-
Ha — M.: MHdpa-M, 2012. — 239 c.

19. KaseliknH B. C. KomnnekcHas
cucTeMa yyeta, KOHTPOA 1 ynpasne-
HWSA pecypconoTpebneHvem [TekcT] /
B. C. KazelikuH, B. A. TeTpos // Xyp-
Han BecTHukK Poccuiickoro Cotrosa
cTpouteneii. — 2016, ceHTAOpPb-OK-
TA6pb. — C. 34-35.

20. KazeikuH B. C. YHUMKaNbHbIM
[OM 3KOHOM-KJlacca OT rpynmnbl KOM-
naHum «3koaonbe» [TekcT] / Kasen-
knH B. C. // XypHan BecTHuk Poccunin-
ckoro Cotoza cTtpouTenen. — 2016,
HOsI6pb-Aekabpb. — C. 40-41.

21. KaseliknH B. C. DHepros¢-
deKTMBHOE CTPOUTENLbCTBO: OT NUHW-
LUMaTMB K MpakTUYeckomy ocCyLlecT-
BneHuto [Tekct] / B. C. KazeWkuH //
XypHan TexHonormv WHTeNneKTy-
anbHoOro crpoutenscTea. — 2018, —
Ne 2. — C. 27.

22. TOCT P 70346-2022 «3eneHble»
CTaHAapThl. 34aHNA MHOrOKBapTUp-
Hble Xuble «3eneHble». MeToamka
OLEHKN N KPUTEpPUN MPOEeKTUPOBa-
HWS, CTPOUTENbCTBA W IKCMAyaTaLmu.
YTBepXAeH 1 BBedeH B JelicTBue
Mpukasom ®defepanbHOro areHT-
CTBa MO TeXHUYEeCKOMY Pperyampo-
BaHWIO 1 MeTponormm oT 9 ceHTs-
6ps 2022 roga Ne 900-cT.

23. MepBblii «AKTUBHbIN AOM» B
Poccuu [DnekTpoHHbIN pecypc] // PBK.
lfopoackass HeABWXMMOCTb https://
realty.rbc.ru nHTepHeT-usgaHve —
2011. — 8 ceHTAb6pa — https://realty.
rbc.ru/news/577d317e9a7947a78
ce97ded (maTa obpaweHusn:
29.04.2020).

24, Xabenawsuan L. . Kowm-
naHnsa «MoccTpon 31» nocTpomna
nepBbli — MNaccuMBHbIA B Poccun
[Tekct] / B. C. KaselkuH, B. A. MeT-
poB // XypHan BecTHuk Poccuricko-
ro Coto3a ctpouTtenein. — 2016, ceH-
TA6pb-okTA6pL. — C. 36-37.

25. PocctaTt 3adumkcmpoBan pe-
Kop4 BBOZa Xunba B Poccun
[DnekTpoHHbI pecypc] // PBK:
OduuymaneHbln cant — 2023. —
24 mons — URL: https://realty.rbc.
ru/news/63d2b7489a79475200e6658f

26. 3akoHonpoekT Ne 155842-8
«O Mano3TaXHbIX XUAbIX KOMMIEK-
cax, ynpaBneHUW O6LUM WNMY-
LWeCTBOM MaNo3TaXHbIX XWUbIX
KOMMAEKCOB», MPUHAT B MepBOM
yTeHUn [ocyaapCTBEHHONW AyMOl
19.10.2022.
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OTONNEHWME — BOAOCHABXEHWE

ue

HATTOJIbHBIE TA3OBbIE KOTJ1bl BAXI SLIM —

JNETEHOAPHAA HAOEXHOCTb

HanonbHble rasoBble KOT/bI BAXI SLIM 6onee 20 fieT NOCTaBASATCA Ha POCCUIACKNIA PbIHOK. 3a 3TO Bpe-
MA KoTnbl BAXI SLIM He TONbKO He yTpaTWUAM MONYASAPHOCTX, HO N YKPENWUAM CBOU No3vuumn 6naroaaps
BbICOKOIA HaZleXXHOCTU M XOPOLUMM TEXHUYECKNM XapaKTepucTukam. Ha npoTs>KeHUU MHOrux neTt KoTten
C YYryHHbIM Tenji006MeHHUKoOM SLIM ocTaeTcs oAHUM M3 caMbIX BOCTpe60BaHHbLIX NpoAyKToB B Poccum.

WMPOKNIA MOAENbHBIA PAA

MogzenbHbIA psif, YyryHHbIX ra-
30BbIX KOTN0B cepuun SLIM cocTo-
UT U3 AecaTm Mogenei C OTKpbl-
TOVi KaMepOoVi CropaHmst MOLLHOCTbHO
oT 15 Ao 62 kBT u natm mogenen
C 3aKpbITON KamMepoW CcropaHus
MoLHOCTbIO 23 1 30 kBT. C 3aBo-
[a-N3roToBUTENSA NMOCTABAAOTCA Kak
OAHOKOHTYpPHBbIE, TaK N ABYXKOHTYp-
Hble KOT/lbl — CO BCTPOEHHbIM 60iA-
lepoM 13 HepXKaBetoLen cTanun ans
ropsiyeit Bogabl eMkocTbto 50 1 60 5.

BECMEPEBOMHAS PABOTA

HanonbHble koTnbl cepun SLIM
YCTONYMBO PaboTatOT MPY MOHUXKEH-
HOM JaBneHnn rasa, BelpabaTbiBas
He meHee 50% Tena0BOW MOLL-
HOCTW NPW BXOAHOM AaBNeHNN
rasa 5 mbap, 4to, 6e3sycnos-
HO, ABNSETCA NPeVMYyLLLeCTBOM
B MOTOAHbIX YCNOBUAX Hallel
CTpaHbl. Hannure Henpepebis-
HOW MOZYNauMM naameHwu,
a He CTyrneH4aToro nepeksto-
YeHNs 3KOHOMUT ras n obe-
cneunBaeT NNaBHYO 1 AOATO-
BeUHyt paboTy KoTna.

YCTPOWCTBA KOHTPONA
N BE3OMACHOCTU

Kotnbl SLIM obopyaoBa-
Hbl BCTPOEHHOW 3/1eKTPOH-
HOM CUCTEMOW CaMOoAMarHo-
CTUKW, KOTOpas no3Bonser
aBTOMaTUYeCcKn onpeaensaTb
[0 [eCATN TMMOB BO3MOXHbIX
HewncnpasBHoOCTel B paboTe cu-
CTeMbl OTOMJIEHUS, YTO ynpo-
LaeT obcayxmBaHme KoTna.

Kpome ToOro, B kotnax SLIM
nMeeTcs aBToMaTnyeckas 3a-
WnTa OT 3amep3aHus, KOTO-
pas akTuBMpyeTca npu Mo-
HVXXeHNW TeMnepaTypbl BOAbI
o 5 °C. Kotabl SLIM ocCHa-
LeHbl BCTPOEHHOW MOoroAo-
3aBVICMMO aBTOMAaTUKON C BO3-
MOXHOCTbH NOAKAOUEHNS AaTUMKa

YANYHOW TemnepaTypbl. 9TO Mo-
3BONIAET aBTOMaTUYeCKN WU3MEHATb
TeMnepatypy CUCTEMbI OTOMJIEHWNA
B 3aBMCMMOCTM OT TeMnepaTtypbl
Ha ynuue, 4To obecneymsaeT Nosb-
30BaTe/It0 MOBbILLUEHHbIVI KOM$OpPT
N PakTUYecKyto SKOHOMUIO rasa.
Mpu HeobXxoAMMOCTM K KOTAY
SLIM MOXHO TakXe npuobpectun
CUCTeMy YAaJIeHHOro yrnpasJ/ieHVs
BAXI Connect+. YnpaBneHve Tewm-
nepaTtypori B KOHTypax oTorJe-
Hna v NBC, HeaenbHOE N CyTOYHOE
nporpaMMmnpoBaHme paboTbl KOHTY-
pos otorneHus n NBC, gnarHocTu-
Ka KoT/la W yjaneHHoe npegyrnpe-
XAeHne o HapyleHusx B paboTte
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KOTNa C yKa3aHmem KoAa OLUNGKUK
1 BO3MOXHbIX MPUUYNH €e BO3HUK-
HOBEHWA, yAaneHHOoe V3MeHeHue
HaK/IOHa NOoroAo03aBUCUMON KpW-
BOWM — KpaTKUI CMNUCOK BO3MOX-
HOCTel yrnpaBieHUs C MOMOLLbIO
BAXI Connect+.

«YMHAS» ABTOMATUKA KOT/10B
BAXI SLIM

C aHBapsa 2023 roga koTabl SLIM
KOMMeKTYTCA HOBOW NnaTol npo-
n3Boactea Bertelli&Partners. MnaThl
B&P MHOro nert ycraHaBAvBatoTCA
Ha HacTeHHble KOT/bl BAXI yeTBep-
TOrO MOKOJIEHUS U 3@ 3TU rojbl J0-
Kasanu CBOK HaAeXHOCTb 1 JOAro-
BEYHOCTb. [NaBHOE NpenMyLLLecTBO
HOBOW MAaTbl — 3TO KOHTaK-
Tbl 419 YNIPaBAEHWS Mo Mpo-
Tokony OpenTherm n KoH-
TaKTbl A5 CHATUSA CUTHaNa
06 aBapun. Tenepb AnA
YAaNeHHOro ynpas/ieHus
cuctemori BAXI Connect+
He HYXHO 3aKa3blBaTb AO-
NOSIHUTENBHYIO NHTepdeic-
Hyto nnaty. Euwe opgHo
npenMyLLecTBO HOBOW Mna-
Tbl — BO3MOXHOCTb CHATb
curHan o6 aBapuu (cyxoli
KoHTakT ON/OFF). 310 no-
nesHas GyHKLMA Npu ycTa-
HoBKe SLIM B KOTTeAXHbIX
nocenkax, obbeANHEHHbIX
B CHT (cagpoBoe HeKOM-
Mepuyeckoe TOBapULLECTBO),
C eANHBbIM NyNbTOM yrnpas-
NeHNss N KOHTPONs paboTsl
060pyA0BaHNS.

Modeimoxcueasa ewviwe-
nepequcseHHbsie NyHKMel,
MOXMHO C y8epeHHOCMbHo
ymeepxdames, Ymo Komsl
C Yy2yHHbLIM MensnoobMeH-
Hukom BAXI SLIM senaromcs
HOOeXCHbIM U 2UbKUM peule-
Huem 015 obecneyeHuUs men-
/n10M U 20psiyeli 8odoli home-
weHuli 6oaswol naowadu.

N2 3/2023
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KWPWJIJT BUTAJIEBUY BOTAAHOB
WHxceHep nabopamopuu
pa3pabomku cxem 3Hep2OCHAbXeHUA
AO «[a3znpom npomaa3».

Cpepa Hay4YHbIX UHMepecos:
3Hepz2emuka, mensaocHabxXceHue,
mensomexHuka, 3Hepz2oayoum.

B 2021 200y okoH4Yun Cubupckuli
pedepansHeblli yHUBepcumem

no cneyuanbHOCMU «Meno03Hep2emuKa
u menaomexHuka». MazucmpaHm
CaHkm-llemepbypackozo
nosuMexHU4ecKo20 yHusepcumema
lempa Besukozo, cneyuasnsHocme:
«MmensnomexHU4eckKull UHXCUHUPUHS,
3Hep20ayoum u 3Hep20ceps8uUC».

CPABHUTEJIbHbIN AHATN3
TEMMNEPATYPHbBIX TPAONKOB
PEFYJIMPOBAHWA TEMIOBOW

HAIPY 3KV

K. B. bo20aHo8, UHxceHep 1abopamopuu pa3pabomku cxem
3Hep2ocHabxceHUsA AO «[a3npoM npomaas»

4. A. Musekos, Ha4asneHUK omaodeaa pazsumus cucmem
mens03Hep20cHabxceHuUd AO «[a3npom npomz2a3»

A. K. FOOuH, 3amecmumesns dupekmopa
Hay4YHO-mexHuU4eckoz20 yeHmpa «KomnsaekcHoe pazsumue
UHXMceHepHoU uHppacmpykmypesi» AO «[aznpom npomz2a3s»

g 2. CaHkm-llemepbypee

A. V. TomroHHUKo8, 3a8edytoujuli nabopamopueli
UHX ceHepHbIx cucmem AO «[a3npom npomza3»

A. C. l'opwikos, 3asedyroujuli omoesnom pa3pabomku
CXeM U NpOo2PaMM pa3euUMUS CUCMeM IHepP20CHAbXEeHUS

AO «[a3npoM npomza3»

BBEAEHME

Tennosas Harpyska 3gaHus v pac-
X0[, B HEM Ter/10BOW 3Heprum Ha oTor-
NeHvie 3aBUCAT OT:

* Ha3HaYeHNs 34aHNA N YCTAaHOB-
NEHHbIX A1 Hero napameTpos Mwu-
Kpok/inMaTa BHyTpeHHero Bo3ayxa [1];

* TEMN03alNTHBLIX XapakTepucTnk
orpaxaaroLmx KoHCTpyKumia [2, 3];

* HapyXHbIX KINMaTUYeCKNX yCsio-
BWI (TeMnepaTypbl HAPY>XHOro BO34Yy-
Xa, OTHOCUTENbHOW BMAaXHOCTU, CKO-
poctu 1 HanpasneHus seTpa) [4, 5].

TennosawunTHbIe XapakTePUCTUKN
OrpaxaaroLLmx KOHCTPYKLWIA, a Takxe
napameTpbl MUKPOKJIMMATa BHYTPEH-
Hero Bo3jyxa, Kak npaBu/io, OCTatoTCs
Hen3MeHHbIMW B Te4eHne BCero oTomnu-
TeNIbHOro nepuoga. B otanume ot H1X
HapyXHble KAMmaTnveckne ycioBus
ABNAOTCA MNepeMeHHbIMU U MOryT
B 3HaUNTENbHOWN CTeNeHN U3MeHATb-
€A He TONbKO B AOTOCPOYHON Mep-
crekTvBe (B TeyeHne OTOMUTeNbHO-
ro Nepuoga), Ho N B KPaTKOCPOYHOWA
(B TeYeHVe OfHUX VAN HECKOJIbKUX
cyTokK). lNpn 3TOM B nocnefHue rofbl
BO MHOrUX pervioHax Poccuiickoin Pe-
Jepaunn HabnwaaeTcd ycronymnsas
TeHZeHLMS NoBbILLEHVSA TeMnepaTypel

NPV3eMHOro C108 Hapy>XHOro BO3A4yXa,
YMEHbLUEHNS NPOAOIKNTENBHOCTU XO-
NOLHOO NEPNOAA rofa 1 yBennyeHns
NPOAO/IKNTENLHOCTW Tersioro [6-8].

MapameTpbl MUKPOKAIMMATA B 34a-
HWW yCTaHaBANBAKOTCSA B 3aBUCUMOCTH
0T 6anaHca MOCTYNAeHU KU MnoTepb
TennoBoW 3Heprun. [ns ycTaHoBsne-
HMA KOMQOPTHbLIX MapameTpoB Mu-
KpoKmaTa Tena0noCTynaeHns omx-
Hbl KOMMEHCMPOBAaTb TernionoTepu
npu 1060 TemnepaType Hapy>XHOro
BO3gyxa. C 3TOM Lenblo BbIMNOAHSAET-
€Sl perynnpoBaHue Tena0BOW Harpys-
KW, KOTOPOE MOXeT OCYLLeCTBASTHCS:

* Ha WCTOYHMKE TEMI0BOW 3Hep-
rmn (YeHmpasisbHoe);

* B LeHTPaNbHbIX TEMNOBbIX MyHK-
Tax (epynnoeoe);

* B TeMOBbIX NMyHKTaXx, yCTaHOBNEH-
HbIX Ha aboOHEeHTCKUX BBOAAX (Mecm-
Hoe);

* Ha oTOMUTeNbHbIX Npubopax (UH-
ousudyansHoe).

OCHOBHbBIMWU N3MEHSIeMbIMM MOKa-
3aTeNaMM CeTeBOW BOAblI SABAAHOTCA
pacxog wn TemnepaTtypa. B 3aBucu-
MOCTM OT W3MEHSIEMOrO MnokasaTens
NPUMEHSIOT CleaytoLine MeToabl pe-
ryNVpOBaHNUS:

32 WWW.isguru.ru
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* KgyecmeeHHoe, KOrfa n3meHseT-
ca TemnepaTypa CeTeBOV BOAbl MpW
Hen3MeHHOM ee pPacxoje;

* Ko/luYecmeeHHoe, Korja W3MeHs-
€TCA Pacxof CeTeBOl BOAbI MPU Heuns-
MEHHOW TemnepaType;

* Ka4ecmeeHHO-KoUYecmeeHHoe, Korja
MOTYT M3MeHATLCA 06a MokasaTens ceTe-
BOV BOAbl — W PAaCXoj v TemnepaTtypa.

B crcTemax LieHTpanmM3oBaHHOro Ten-
JIOCHabXeHUA MPUMEHSIETCS, Kak npa-
BWJIO, KayecTBEHHOe perynnmpoBaHue
ceTeBOVi BOZApI, NPV KOTOPOM CO3Aat0T-
€A Hanbonee GnaronpusTHbIe rMapaB-
Nnyeckne ycioBus Ans 60MbLUMHCTBA
abOHEHTCKMX YCTAaHOBOK. [py 3TOM
Ha KaXA0M MCTOYHNKE Tern10BoM SHep-
Ty paspabaTbiBaeTCA U yTBEPXAAeTCA
TemnepaTypHbIA rpaduk peryamposa-
HVst TENIOBOVI HAarpy3Kku noTpebuTteneii.

MOCTAHOBKA 3A4AYN

MNpwn KavecTBEHHOM perynmpoBaHum
B KPYMHbIX CUCTEMAaX TeM10CHabXeHWs,
Kak npaBwnio, MpPUMeHseTCs Temrepa-
TypHbI rpaduk 150/70 °C, B KOTOPOM
B UMCIMTeNe YKa3aHa TeMmepaTypa Ten-
NoHocuTens B mnojaroLlem Tpybonpo-
BOZE, B 3HaMeHaTene — B 06paTHOM.
B nocnegHve rogbl HameTunacb TeH-
AeHUMSA NpUMeHeHns rpaduKoB C Tak
Ha3blBaeMbIMW Cpe3kamMu TemnepaTtyp
ceTeBOM BOAbl B rnogatollem Tpy6o-
nposoge Ha yposHe 130, 120, 115 van
110 °C. PaHee HOpMbI coZepxxanu nps-
MOVi 3anpeT Ha NCNob30BaHNe CPe30K
TemnepaTypHbIx rpadukos [9]. OgHako
no3xe, B CBA3M C NPaKTU4eckn rnosce-
MECTHbIM WCMO/b30BaHNEM «CPE30K»
Ha TemnepaTypHOM rpaduke, AaHHbIV
3anpeT 13 HOPMAaTUBHbIX JOKYMEHTOB
6bI1 NCK/THOYEH.

OCHOBHBIMV NMPUYMHAMM NOSIBNEHWS
«cpe3ok» asnarotea [10]:

* Had30pHele (Npy TeMnepaType Ten-
noHocutens go 115 °C, sHepreTnyeckme
06bEeKTbI, MPOV3BOASALLME 1 TPAHCTMOPTH-
pYtOLLe TEMIOBYHO SHEPrIKO, He Noane-
XaT 0bsizaTeNnbHOWN perncrtpaumm B Po-
cTexHazsope);

* 3KOHOMUYecKue (HexenaHwe Ter-
JIOCHaGXAOLLMX OpraHmMsauuni B Xo-
NOAHble Mepuoabl OTOMUTENBHOrO ce-
30Ha BK/IOYaTb NKOBbIE BOZOrPeiHble
KoT/bl Ha T3, n pacxogoBaTtb Joporo-
CTOALLMIA Ma3yT);

* 3KCNAYAMAyYUOHHbIe.

K nocnegHvm B nepByto ouepesb
cnefyet OTHeCTu:

* 3HaUUTeNbHbIN PU3NYECKNA n3-
HOC 3HepreTMyeckoro 060pyAoBaHUSA
T, 1 KOTenbHbIX (BOAOrpPenHbIX KOT-
OB /AW CeTeBbIX MojorpesaTener),
a TaKkXke Tern/oBbIX ceTei (TPyb6onpoBo-
[l0B, 3aNOpHO-peryanpytoLLein apmaTy-
pbl, KomneHcaTopos) [11-14].

* NCNONb30BaHVe A 3aMel/ieHns
KOppo3un TpybomnpoBOAOB crieLuanb-
HbIX BeLLEeCTB (MHIMBUTOPOB), KOTOpbIe
npu TemnepaTtype ceTeBOW BOZp! Bbl-
we 120 °C noaBepXeHbl Pas3NoxXeHUIo;

* MpYMeHeHVe NS TennoBol K30-
nsaumm Tpybonposogos MNY-m3onauun,
KoTopasi Npv TeMnepaType ceTeBol BO-
4pl Bbiwe 120 °C nogsepxeHa paspy-
LUEHWIO 1 MPOAYKThI pacnaja KoTopor
OKa3blBalOT arpeccMBHOe KOPPO3MOH-
HOe BO3JelCTBMe Ha TPybonpoBOAb!.

BbilenepeyuncieHHble NpUYnHbBI
MOXHO AOMONIHNTL TakXe HecooTBeT-
cTBMEM GaKTUUeCKMX (PacHeTHbIX) 1 Ao-
rOBOPHbIX TEMIOBLIX Harpy3ok norpe-
outenein [15, 16].

[insi BHOBb CO3/laBaeMOVi 30HbI Ter-
NOCHabXeHNs NPoeKTUPOBaHWe NCTOY-
HWKOB Terna, TenioBbIX ceTeil 1 npu-
€MHVIKOB Teria 0/MKHO NPON3BOANTLCA
Ha MaKCMaJIbHYH PAaCYETHYH TeM-
nepaTypy CeTeBOM BOAbl Ha BbIXOAe
13 VICTOYHWIKA, YCTaHaB/IBAEMYHO Ha OC-
HOBe TeXHMKO-3KOHOMMYECKOoro pacye-
Ta (CM 124.13330, cm. n. 7.2).

PE3YJ/IbTATbl NCCNNEAOBAHWA

PaccMOTpUM BAUSIHME pacyeTHOW
TemMnepaTypbl CETEBON BOAbl Ha Tex-
HMKO-3KOHOMMYEeCKe nokasaTenmn KoH-
KPEeTHO c1cTeMbl TeN0CHAGXEHNSA Npu
KauyeCTBEHHOM peryinmpoBaHunn.

Mpy MOBbILLEHNM BEpPXHero 3Haue-
HWSA pacyeTHOM TemnepaTypbl Terso-
HoCUTeNs W, Kak cneacTeure, nepenaja
TemnepaTyp CHUKAIOTCH PacxoAbl ceTe-
BOVi BOZb! 1 3N1€KTPO3HEPIN Ha Mepe-
Aavy TEMnIoBOW 3HEPruv, yMeHbLLIaoT-
CA AnaMeTpbl 1 CTOMMOCTb TemnIoBbIX
ceTer, a Takke 3aTpaTbl Ha abOHEeHT-
CKVe YCTaHOBKW (Kanopudepbl cuctem
BEHTUAALMM, TENN00OMEHHNKI OTOMe-
Hua 1 TBC). C apyroli CTOPOHbI, MOTyT
YBENNUNTLCA MOTEepU TEMNIOBOWN 3Hep-
TMW B TEMIOBbIX CETAX.

MNpeaensHas pacyeTHas TemnepaTy-
pa nojatoLLieli ceTeBOl BOAbl onpeje-
NAETCA TaKkKe CnefyroLLMy GakTopamu:

* YCTAHOB/IEHHOW MOLLHOCTBIO KO-
TeNbHOWN, TUMOM W XapaKTepuUcTUKamMu
NPUMEHSIEMBIX KOT/IOB (MaKCUMabHOW
TemMnepaTypoi Harpeea BOZpl): Ha Tem-
nepatypy 150 °C paccumTaHbl TONLKO
KOT/Ibl 60/1bLLIOV MOLLHOCTI, Hanpumep,
MNTBM, KB 'M; koTibl Manoi v cpes-
Hell Tennonpov3BOANTENBHOCTU Bbl-
MycKaroTCs, Kak MpaBwao, Ha Makcu-
MasnbHble TemnepaTtypbl B AManasoHe
ot 90 go 115 °C;

* NMPYMeHsAEMbIMI MaTepranamm ans
TPpy6 1 TennoBoW M30ASUMN, Hanpu-
Mep, COBPEMEHHbIe MoMMEPHbIe TPy6bI
paccumTaHbl, Kak MpaBWio, Ha Temne-
patypy fo 90 °C, a MNMMNYy-nsonauma —
4o 130 °C;

AMUTPUN AJIEKCAHAPOBUWY MUJIbKOB
HayaneHuk omdena passumus

cucmem mensi03HepP20CHAbX eHUA

AO «lasnpom npomaas».

Cpepa Hay4YHbLIX UHMeEpPecos: 3Hep2emuKa,
mensiocHabxceHuUe, puHaHCco8sIl
aHaNu3, UHAHCOB0E NAAHUPOBAHUE

u 6ro00xemuposaHuUe Ha npednpusmuu,
3KOHOMUYeckas 3ppekmusHocmeo
UHBECMUYUOHHbIX NPOeKmMoe.

B 2008 200y okoH4UA pu3zudeckull
pakynemem CaHkm-llemepbypacko2o
20Cy0apcmeeHHo20 yHugepcumema

no cneyuanbHOCMU «PUIUKA».

C 2070 200a pabomaem 8 cpepe
3Hepz2emuku. Y4acmaeyem e paspabomke
npo2pamMm KOMNAEeKCHo20 pa3eumus,
cxeM mennocHabXceHus, 8000CHABXCeHUS
u 8Bo0oomeedeHus, Npo2pPaMm
paseumus 2a3UGUKAYUU Pe2UOHO8,
nocesneHul u 20p0008 pedepasLHO20
3HaYeHuA. Paspabameigaem mexHuUKo-
3KOHOMUYecKue 060CHOBAHUSA
UHBECMUYUOHHbIX NPOeKMo8

8 cpepe mennocHabIeHUS KaK 0415
$OpPMUPOBAHUA KOHYECCUOHHbIX
coznauweHull, mak u 8 uHmepecax
mens10CHA6ICaUUX Op2aHU3ayud.

N2 3/2023
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AJIEKCAHAP KOHCTAHTUHOBWY HOANH
3amecmumens dupekmopa
Hay4YHO-mMexHU4YecKo20 yeHmpa
«KomnsekcHoe paszsumue

UHXCeHepHOU UHGpacmpykmypel»

g 2. CaHkm-llemepbypze.

Cpepa Hay4HbIX UHMeEpecos:
3Hep2emuka, mensocHabxceHue,
mensiomexHUKa, 8000CHabxeHue

u 8odoomeedeHue, 3Hep2ocbepexceHue.
OkoH4un CaHkm-llemep6ypackuli
nosaumexHu4eckull yHugepcumem
lempa Besnukozo no cneyuasnsHocmu
«mensi03Hep2emuKa U mensomexHuKa».

900

675

450

MITH py6.

225

YeenuyeHue kKanumaneHeix
U ONEPAYLOHHbIX 3ampam
015 c1y4as skcnayamayuu
cucmeMsl MennoCHAGXeHUs
€ memnepamypHeim
epagukom 130/70 °C
8 cpasHeHuu ¢ 150/70 °C
(Hapacmaroujum umozom,
8 yeHax 2023 200a)

* CXeMOW MpUCOeAVNHEHNS K Terso-
BOW ceTu 1 Tunom UTTT, a Takke pacyeT-
HbIM TemnepaTypHbIM PEXUMOM B CU-
cTeMax TenaonoTpebaeHns (oTonneHms,
BeHTUNAUMM 1 TBC). Mpu cHmXeHUn
pacyeTHbIX TeMnepaTtyp TenaoHocuTe-
N5 BO3pacTaeT Tpebyemasi MOBEPXHOCTb
TennooTAaaun nNprubopoB 1 CTOUMOCTb
BHYTPEHHMNX CUCTEM.

Mpy CpaBHEHUN anbTePHATUBHbIX
BapMaHTOB LeHTPasM30BaHHbIX CU-
CTeM Tern0CHabxeHsl, B KOTOPbIX pe-
anu3oBaHbl UAEHTUYHbIe TpeboBaHWS
Mo COCTaBy W BEANYMHE TEMIOBbIX Ha-
rpy3ok, a Takxe obbemMam notpebe-
HWSA TENI0BOM 3HEPruK, MPUMEHSEeTCS
MeTOZ pacyeTa CTOMMOCTU XM3HEHHO-
ro uukna. Kputepvem Bbibopa Hau-
6onee NpeanoYTUTENIbLHOrO BapnaHTa
npoekTa LieHTpann3oBaHHON cUCTEMbI
TenNoCHabXeHNs NPUHUMAETCSH MUHK-
MaJibHasi CTOMMOCTb KU3HEHHOTO LIMK-
Na cUCTeMbl TENNOCHABXEHNS, CTPYKTY-
pa 1 CocTaB KOTOpOW obecneynBaroT
TpebyeMble TennoBble Harpysku u 3a-
[aHHbIV YPOBEHb HafeXHOCTU CuCTe-
Mbl. [py 3TOM YUMTBLIBAKOTCA TONIbKO
Te COCTaBAsilOLLMeE 3aTpaT, BeNYMHA
KOTOpbIX MEHSIETCA MpPU U3MEHEHUM
TemnepaTypHoro rpaduka, a UMeHHo:

= eduHoBpeMeHHble 3ampamel
Ha cmpoumesnbcmeo (PeKoHCMpPYKYUro)
CUCTEMbI TemnioCHabXxeHns A0 BBO-
fa ee B 3KCr/yaTaumio, BKIOYaroLLme

CTOMMOCTb CTPOUTENLCTBA MarncTpans-
HbIX 1 pacnpesennTenbHbIX TernaoBbIX
ceTeri, KOTOpble VMET OAMNHAKOBYHO
MPOCTPAHCTBEHHYIO CTPYKTYPY U MPOTS-
XXEHHOCTb /191 BCEX BapMAHTOB, HO pas-
NNYHBIA anameTp TpybonpoBOAOB, KO-
TOpbIV YBEANYMBAETCH MPU CHUXKEHUN
pasHuLbl TeMnepaTtyp B NpSMOM 1 06-
paTHOM Tpy60onpoBOAax B CBS3M C Mpo-
NOPLMOHANEHBIM YBEIMYEHVIEM LPKY-
NALUNN TeNNOHOCUTENS;

" CYMMQPHbIE 30mMpamel Ha 3KCNayama-
Yuro B TeYeHMe pacHeTHOro Neproza, Ko-
TOpble BK/IFOYAKOT 3aTpaThl Ha 3N1eKTPo-
3HEpruto, HeobXoAMMbIe AN NepeKaydkn
TenJIoHOCUTeNd C napameTpamu Lmp-
KyNsummK, onpegensieMbiMy Temnepa-
TYPHbIM FPaduKoM, Ha 3KCryaTaLumio
(TeXHMYeckoe 0B6CTYXMBAHME 1 PEMOHT)
Ten0BbIX CeTel, UMEOLLMX Pa3INYHbIN
AvameTp TpybonpoBOAOB, @ Takxke CTou-
MOCTb TeMI0BbIX NOTEPb B TEM/IOBbIX Ce-
TAX BUIEACTBME PA3/INYHbBIX AVAMETPOB
TPy6OMNPOBOAOB 1 M3MEHEHKEM NapamMe-
TPOB LMPKYNAUUW TEMIOHOCUTENS ANA
Pa3NNYHbIX TeMMepaTypHbIX rpaduKoB.

Bce octanbHble cocTaBasoLlme Ka-
NUTaNbHbIX 3aTPaT Ha CTPOUTENBCTBO
CUCTeMbl TerIoCHabXeHWs, a Takxe
rnokasaTenv 3aTpaT Ha 3KCrayaTaumio
B TeYeHMe pac’eTHOro nepmoga oAu-
HaKOBbI /151 BCEX BapVaHTOB TeMnepa-
TypHOro rpaduka 1 nosTomy Ans cpas-
HUTENIbHOM OLeHKM He UCMOb3YHTCA.

YeenuyeHue KanumMansHsIx YeenuyeHue KanuManbHsIx YeenuyeHue kKanumaneHsix
U 0NepayuoHHsIX 3ampam U 0NepayuoHHbIX 3ampam U 0NepayuUOHHbIX 3ampam
0415 CIy4as IKCNAyamayuu 018 cyyas akecnayamayuu 018 Cyyas akcnayamayuu
cucmemsl MmensiocCHaBXeHUss  cUCmemsl Men/aIoCHBXeHUs  cucmemsl men/IoCHaGXeHus
€ memnepamypHeiM € memnepamypHsim € memnepamypHeim
epagukom 115/70 °C epagukom 105/70 °C 2pagukom 95/70 °C
8 cpasHeHuu ¢ 150/70 °C 8 cpasHeHuu ¢ 150/70 °C 8 cpasHeHuu ¢ 150/70 °C
(Hapacmaroujum umozom, (Hapacmarowum Umozom, (Hapacmarowum Umozom,
8 yeHax 2023 200a) 8 yeHax 2023 200q) 8 yeHax 2023 200a)

Puc. 1. CymmapHoe ygenuveHuUe KONUMAAbHbLIX U 0NepayUOHHbIX 3ampam 015 apPUAHMO8 3KCNAyamayuu
cucmemel mennoCHAOXeHUS C Pa3HLIMU MeMNepamypHsIMU 2paduKkamu 8 cpasHeHuU ¢ epagpukom 150/70 °C
(HapacmarowuM umo20M 3a Nepuod HU3HEHHO20 Yukaa 8 yeHax 2023 2oda)
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B KavecTBe nprmMepa ans 060cHoBa-
HWA NapaMeTpoB rpadurika KadyecTBeH-
HOro peryvpoBaHnsa pacCMOTPUM 130-
JIMPOBAHHYIO CUCTEMY TEMIOCHABXeHUSs
C MPUCOeANHEHHBIMU K Held moTpebu-
TeNAMN B Konmyectse 129 1 nonesHbIM
OTMYCKOM TEMA0BOW 3Heprun B obbe-
me 71 760 Tkan. MoTpebutenn obopy-
[0BaHbl CMCTEMaMu OTOMIEHNS C Napa-
meTpamu 95/70 °C, npucoesmHeHHbIMN
K TernaoBbIM CETAM MO 3aBMCMMON CXe-
Me yepe3 aBTOMaTU3NpPOBaHHbIA UTTI.

Mpy nccnefoBaHUM paccMaTpurBa-
NNcb TemnepaTtypHble rpadukn ¢ pac-
YeTHOW TemmnepaTypoii CeTeBOW BOAbI
B nogatoweri Marmucrtpanu: 150, 130,
115, 105 n 95 °C, TemnepaTypbl 06paT-
HOV BOZbI ANs BCeX rpadukoB MpuHs-
Tbl OAVHAKOBbIMU 1 paBHbIMK 70 °C.

PE3YJIbTATbl NCCNEAOBAHINA

KanuTtanbHble 3aTpaThbl

PacueT nporHo3npyembix enmHoBpe-
MEHHbIX (KanuTa/bHbIX) 3aTpaT npuv
pa3VYHbIX BapyaHTax TeMnepaTtypHo-
ro rpapuka ocyLLeCTBAAETCH Ha OCHO-
BE pacyeTHbIX MokasaTteneri napame-
TPOB TErM/I0BOW CeTN paccMaTp1BaeMON
CMCTeMbl TEMI0CHabXeHVs, onpege-
NifeMbIX MO pesynbTaTtaM MOAeNnpo-
BaHWs TMAPaBANYECKMX PEXNMOB Ter-
JloBOVI ceTn.

Pacuer kanuTanbHbIX 3aTpaTr Bbl-
MOJIHEH C WCMO/b30BaHMEM Y/e/lbHbIX
rokasartesiel CTOMMOCTU CTPOUTENb-
CTBa Ter/I0BbIX CeTell, MpeACcTaBaeHHbIX
B YTBEPXAEHHOM Cxeme TennocHabxe-
Hus CaHkT-TeTepbypra [17, cm. Tom 1 rna-
Ba 12], yToueHHbIX Ha 2023 rog ¢ yde-
TOM VHAEKCOB-AedNATOPOB MO CTPOKE
WNHBECTULMIN B OCHOBHOW kanutan Mpo-
rHO3a CoLManbHO-3KOHOMNYECKOro pas-
BUTUA PP [18], a TakxKe C y4eTom NHTEep-
nonaumun. PesynbTaTbl CONOCTaB/EHVS
KanuTaNbHbIX 3aTpaT A1 NATU pa3ing-
HbIX rPadUKOB PerynMpoBaHVIsi Mpuse-
JleHbl B Tabn. 1.

Ta6nuua 1. PacueT KanuTanbHbIX 3aTpaT

HanmeHoBaHuMe nokasaTens

1 CpeaHeB3BeleHHbIV AnameTp

TErnJIoOBbIX CETEN

OnepauuoHHble 3aTpaThbl

Ha ocHoBe pe3ynbTatoB MoAenn-
pPOBaHUSA TUAPABANYECKMX PEXVMOB
TEnj0BOV CeTn onpejeneHbl Moka-
3aTefi rof0BOro pacxofa TersioBown
SHeprMn Ha KOoMMeHcauuio noTepb
TennoBOV 3HEpPrUM Mpu ee nepeja-
ye noTpebuTens M Mnpu pPasanNdHbIX
TemnepaTypHbIx rpadukax. Janee o6-
paTHbEIM CYeTOM ornpejensieM Heob-
XOAUMBIA OTMYCK TEnJ0BOW 3Hepruu
C KOJIIeKTOPOB. B cooTBeTCTBUM C Tex-
HNKO-IKOHOMMYECKMMI napameTpa-
MU paboTbl KOTENbHbIX W TemnioBbIX
ceTer, MUCMoONb3yeMblX ANA pacyeTta
npesensHOro YpoBHs LieHbl Ha TerJio-
BYyt0 3Hepruto [19], onpegensiem pac-
XOZ, TOM/INBA MPU PasNyHbIX Temre-
paTypHbIX rpadukax.

C Lenbio pacyeTa pacxosa 3nekTpu-
YeCKOW 3Heprum onpeaenm TEnIoByHo
Harpysky notpebutenei B COOTBETCTBUM
€ AaHHbIMK CT 131.13330 (cm. Tabn. 3.1),
a Aanee TpebyeMyto MOLLHOCTb KOTe/lb-
Holn B cooTteTcTBUM € CIM 89.13330.
OnpesieNiM MOLLHOCTb CeTeBbIX Haco-
COB B COOTBETCTBUW CO CMPaBOYHNKOM
[20, cm. c. 404]. Pacxog, anekTpuyeckor
3Hepruv Ha nepekayky TensoHocuTens
Mo TEMJI0BbLIM CETAM OMpejennM C y4e-
TOM MPOAOIKUTENBHOCTU PaboTbl Ha-
cocoB 8424 4y B TeyeHue roaa.

CTOMMOCTb 3/1eKTPO3Heprun 1 Tor-
NMBa MpPUHMManacb Ha OCHOBe Mapa-
MeTpoB PUHAHCOBO-XO3ANCTBEHHO
[eATenbHOCTY, YyTBEPXAEeHHbIX Mpu yCTa-
HoBNneHUW Tapuda Ha 2023 rog ans
YN «T3K Cré» Komutetom no Tapu-
dam CaHkT-MeTepbypra [21, 22].

CTOMMOCTY TEXHNYECKOro 06CyXM-
BaHWS 1 PEMOHTA, YAeNbHOro pacxosa
TOMNBA NMPVHNMaANCL B COOTBETCTBUN
C TeXHMKO-3KOHOMUYECKUMU rnapame-
TpaMn paboTbl KOTe/bHbLIX W Tenso-
BbIX CeTel, UCMOoJb3yeMbIX A5 pacyeTa
npeaenbHOro YPOoBHS LieHbl Ha Teno-
BYH0 3Hepruto [19]. PesynbTatel pacyeTa

°C 0/70

M 177

AHATOJINN IBAHOBMY THOTHOHHWKOB
3asedyrowjuli nabopamopueli
UHXCeHepHbIX cucmem

AO «lasznpom npomaas».

Cpepa Hay4HbIX UHMepecos:
menaogu3uka, cmpoumensHas
mensnomexHuKa, 3HepeemuKa,
mensocHabxceHue, omonseHue,
KOHOUYUOHUPOBAHUE.

lMonkogHUK, doyeHm,

KaHOUdam mexHU4Yeckux Hayk.
Bedyuwutli cneyuaaucm s obaacmu
3HepzocbepeixceHUss B0306HOB/1eMbIX
U 8MOPUYHBIX UCMOYHUKOB

IHepauu 8 menaoCHaAbXeHuU.

Asmop 6osee 60 Hay4YHbIX MpPydos, 8 MoM
yucse 2 MoHozpaull, 12 uzobpemeHuli
U 3 yyebHo-Memoou4eckux nocobud.

B 1999 200y 30 YUK/ HAY4HO-
uccnedosamesnsCkux pabom yoocmoeH
ounaoma u 3o10moli medanu
Pocculickoli akademuu apxumekmypsi
u cmpoumesibHbIX Hayk (PAACH).

no CTpouTeNIbCTBY TEN/10BbIX cetei Ans BHOBb COBAaBaeMOVI 30HbI TernJI0CHab>xeHus

m TemnepaTypHbIV rpapuk
oo [ [ [ [
194 215 232 262

MaTepuanbHasa xapakTepucTmka 2

2 TennoBbIX CeTel NO BapuaHTy M e A il = 5

3 MpoTsXXeHHOCTb M 29 141 29 141 29 141 29 141 29 141
YaenbHas CTOMMOCTb

4 CTPOUTENLCTBA TEMNOBbIX CeTell TbIC. py6/Mm 72,75 77,33 82,36 86,23 92,48
CTOMMOCTb CTPOUTENBCTBA

5 TennoBbix ceTen (LeHbl 2023 roaa, MJIH py6. 2120 2254 2400 2513 2695
6e3 HAC)
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AJIEKCAH/P CEPTEEBUY IOPLLIKOB
3asedyrowuli omoenom paspabomku
cXeM U hpo2pamm pazeumus

cucmem 3Hep20CHAb} eHUA

AO «[a3npom npomaa3».

Cpepa Hay4YHbIX UHMepecos:
menso@u3uka, cmpoumensHas
men/siomexHuUKa, 3Hep2emuka,
mennocHabxceHue, KAUMAMmMo/a02UA.
Jokmop mexHu4eckux HayK.

YneH HayyHO-mexHUYecko2o coeema
8 chepe HUAUUJHO-KOMMYHAbHO20
xo3sticmea CaHkm-llemepbypza

npu XunuwHom komumeme.

Aemop 6os1ee 200 Hay4HbIX pabom, 8 mom
yucne 5 MoHoepagud, 19 nameHmos
U aemopckux ceudemesiscms.

onepaLyoHHbIX 3aTpaT A1 BHOBb CO3-
[1aBaeMOW 30HbI TEMIOCHABXEHNS Npu-
BeJieHbl B Tabn. 2.

CymMmapHble U3MeHeHUs Kanu-
TaNlbHbIX N OMepaLVoHHbIX 3aTpaT

CyMMUpoBaHe KanuTabHbIX 1 ore-
PaLMOHHbIX 3aTpaT 419 paccMaTpuBae-
MbIX BapMaHTOB 3KCM/yaTaLmmn CUcTem
TenNoCHabXeHNs C PasAnNYHbIMAN TeM-
nepaTypHbIMU rpadrkaMu B CPaBHEHMM
¢ rpadpukom 150/70 °C Ha nepurog, xms-
HEeHHOro uMKia npueBejeHo B Tabn. 3
N rpaduyeckn nokasaHo Ha puc. 1.

BbIBOAbl

1. C nNo3uumMm 3KOHOMUYECKOn 3¢-
GeKTMBHOCTM Hambonee npesnoyTh-
TeNbHbIM SABMSETCS TeMnepaTypHbI
rpaduk 150/70 °C.

2. Ana TemnepaTypHOro rpaduka
150/70 °C CHWXaKTCA pacxofbl ceTe-
BOVi BOZb! 1 3N1EKTPO3HEPrn Ha nepe-
Jlauy TEnnoBOW 3HEPruK, yMeHbLLaoT-
A AVaMeTpbl N CTOMMOCTb TersoBbIX
ceTel, a Takxke 3aTpaTbl Ha abOHEHT-
CK1e yCTaHOBKM.

3. Mpw 3TOM TerJioBble MoTepwn
B TerioBbIX CeTAX Mpu nX MoA3eM-
HOV npoknagke MnpakTU4Yeckn He 3a-
BWCAT OT paccmaTprBaeMbIxX Temrepa-
TYPHbIX rpadurKoB.

4. OCHOBHbIMWU  daKTopamm,
onpegenaoWwnmMmn BbI6Op pacyeT-
HbIX MapamMeTpoB TemnepaTypHbIX
rpaduKoB, ABAFHOTCA MaTepuaibHas Xa-
PaKTEPUCTIKA TEMI0BOV CETU N Pacxos

3NeKTPOIHEPTr N Ha LIMPKYNALIIO Temno-
HOCUTENs, KOTOpble MpWU MOBbILLEHNUN
pac4eTHOI TemnepaTypbl B MOAAMOLLEN
maructpaav ¢ 95 go 150 °C cHwuKatoT-
ca B 1,51 B 3,2 pasa COOTBETCTBEHHO.

5. B CaHkT-leTepbypre Ha Takve na-
pameTpbl 3anpoeKkTUPOBaHbl U GyHK-
LIVIOHVIPYIOT CUCTEMbI TerocHabxXeHWs
ot HOro-3amagHoli T3L, 1 HekoTopbIX
KoTenbHbIX MY «TIK CM6» («MapHac-4»,
np. BetepaHos, 4. 186, kopn. 5, np. Ko-
ponesa, 4. 81, kopn. 1). Ana 6onb-
LUMHCTBA WCTOYHMKOB TEM/IOBOM 3Hep-
MW, PaCroNOXeHHbIX Ha TeppuUTopumn
CaHkT-MeTepbypra, yTBepXAeHb! «CpesKi»
TeMnepaTypHoro rpaduika c 6onee HU3KK-
MU TeMrepaTypamu NMoAaum CETEBOV BOAb.
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m TeMnepaTypHbIiA rpapumk

HanmeHoBaHve nokasaTtens

1. Pacuet nsmeHeHusa 3aTpat Ha TOMAMBO

YcTaHOBNEHHas Tern/10Bas MOLLIHOCTb

1.1. i Mkan/ 4 29,2 29,2 29,2 29,2 29,2

1.2. Tennosas Harpyska [kan/u 244 24,4 24.4 24,4 24,4

1.3.  TNonesHbli OTMyCcK Ter10Bon 3Heprm lkan 71760 71760 71760 71760 71760
MoTepw B ceTdax nNpw nepesave

1.4. TeNnOBOM SHepruK lkan 3201 3060 2998 2967 3006
[lonsi notepb B ceTax Npwv nepegave e

= Tera0BOW 3Heprum (OT OTrycKa B CeTb) & a2 e 0l 3,97 2
OTnycK Tena0BOM 3Heprum

1.6. C KOAIEKTOPOB Mkan 74961 74820 74758 74727 74766
CpeaHerofoBoi yaebHbI pacxos, Kry.T./

1.7. YCI0BHOTO TOMNEA rKan 156,1 156,1 156,1 156,1 156,1

1.8.  Pacxog ycnoBHoro Tonavea (ro40Bo) TYy.T. 11701 11679 11670 11 665 11671
Pacxog HaTypasbHOro Tonamea 3

1.9. (NPUPOAHOTO rasa) ThIC. M 10368 10349 10340 10336 10 341
LleHa Ha Np1poAHbIi ras (B LieHax ThIC. py6/

1.10. 2023 ropa 6e3 H/C) ThIC. M 6,75 6,75 6,75 6,75 6,75
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HaunmeHoBaHuve nokasaTtens

TemnepaTypHbIVi FpapunK

150/70 130/70 115/70 | 105/70 95/70

1.11.  3atpatbl Ha TOMIMBO

ThIC. pyb. 69 994

2. Pacuyet nsmeHeHua 3aTpPaT Ha SNEKTPO3IHEPTUHO

2.1.
2.2.
2.3.
2.4.
2.5.

MpofoMKMUTENBEHOCTL PaboThI
MoLLHOCTL CeTeBbIX HACOCOB
Harop

PasHocTb TemMnepatyp
Pacxopn

Pacxoz anekTpuyeckor sHeprmm

2.6. Ha nepekauky TerioHoCUTeNA

MO TEN/IOBbIM CETAM

LieHa Ha anekTposHepruto
(B LieHax 2023 roaa 6e3 HAC)

3aTpaTbl Ha 3MEKTPO3HEPT IO

2.7.

2.8.
V3meHeHwve 3aTpar

22 K rpaguiky 150/70

(- ymeHbLLeHVe, + yBeNInYeHne)
M3meHeHwve 3aTpar
2.10.

K rpaduky 150/70
(- ymeHbLLEeHVe, + yBeNInYeHne)

Ha 3/1EKTPO3HEPIH MO OTHOLLEHWHO

Ha 3/1EKTPO3HEPI MK MO OTHOLLEHWHD

y 8424
KBT 101,5
M 80
°C 80
T/4 365

80
60
487

ThbIC. KBT-Y 855

py6/ KBT-4 6,60 6,60

ThIC. pyb. 5645

ThIC. py6.

%

3. PacueT nameHeHus 3aTpaT Ha 3KCMTyaTaLmio TEMI0BbIX CceTel

KoadduumeHT pacxogos

Ha TexHM4eckoe 0bCnyxrBaHme
1 PEMOHT OCHOBHBbIX

CpefCcTB TEM/I0BbIX CeTer

OT KanuTasbHbIX 3aTpaT

3.1.

CTorMoCTb SKCryatTaymn

3.2. &
TennoBbIX ceTei

0,015

ThIC. py6/

roa 31801

/13MeHeHvie 3aTpaT Ha 3KCrTyaTaLmio

22 K rpaduiky 150/70

(- ymeHbLLEeHVe, + yBeNInYeHne)

TEMNN0BbIX CETEN MO OTHOLLEHWIO

ThIC. py6./
ro4

V13MeHeHvie 3aTpaT Ha IKCrTyaTaLmio

s K rpaguiky 150/70

(- ymMeHbLLeHVe, + yBeNInYeHne)
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8424
1353

1140

7527

1882

33,33
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33803
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69 804 69775 69 811

8424
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80
35
835
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Ta6bnuua 3. CymmapHoe yBennyeHne KanuTasibHbIX U OMepaLyoHHbIX 3aTpaT A1 BapuUaHTOB 3KCrlyaTaLunm CUCTEMbI
TenjoCHa6)XeHns ¢ pasHbIMW TemnepaTypHbIMU rpaduKkamMmm B cpaBHeHUM ¢ rpadukom 150/70 °C (HapacTaroLMM UTOrom)

e Py P S E

YBennyeHve kannTanbHbIX
1 ONepaLMoHHbIX 3aTpaT A4/14
cny4asi aKkcnayaTaumm cUcTemMbl
1 TennoCcHabXeHns ¢ TemnepaTypHbIM  MH py6.
rpadukom 130/70 °C B cpaBHEHUN
€ 150/70 °C (HapacTatoLLMM NTOrOM,
B LeHax 2023 roaa)

YBennyeHue kKannTanbHbIX
1 OMepauMoHHbIX 3aTpaT Ans
cay4as akcnayaTaumm cMcTembl
2 TennocHabXeHWsi C TeMrnepaTypHbIM  MJ/H pyb6.
rpadukom 115/70 °C B cpaBHEHUN
¢ 150/70 °C (HapacTaloLmM UTOroMm,
B LeHax 2023 roga)

YBennyeHve KanutanabHbIX
1 orepaumoHHbIX 3aTpaT A4
Cyyas sKcrnayaTaumm cUcTemsl
3 TennocHabXeHus C TeMrnepaTypHbIM  MJH py6.
rpadukom 105/70 °C B cpaBHeEHUN
¢ 150/70 °C (HapacTaroLMM UTOroM,
B LeHax 2023 roga)

yBennueHme KanmTanbHbIX
11 OMepaLnoHHbIX 3aTpaT 415
Cyyas skcnyaTaumm cucTemMsl
4 TenJIoCHabXeHs ¢ TemnepaTypHbIM  MAH pyb.
rpadurkom 95/70 °C B cpaBHEHNM
¢ 150/70 °C (HapacTaroLmM UTOroM,
B LleHax 2023 roaa)
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YPOBHS! LieHbl Ha Ter/I0ByH 3HEPruo (MOLLHOCTB), U TeXHW-
KO-3KOHOMUYECKNX NMapameTpoB paboTbl KOTeNbHbIX 1 Ter-
JIOBbIX CEeTeli, MCMOob3yeMbIX A8 pacyeTa MpejenbHOro
YPOBHS! LieHbl Ha TenioBYyk 3HepPruto (MOLLHOCTb)».
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AO « CAOOHOBCKUW 3ABO[, «TEMJTOKOHTPOb»:
NMPEANPUATUVE N NMPOOYKUWNHA

AO «CadoHoBCKUI 3aBoy, «TensIoKOHTposib» (r. CadoHoBO) ¢ 1960 roga
paboTaeT Ha pbIHKE TPY6ONPOBOAHO perynupyoLeii apmaTypbl U IBNISETCA
KpynHeAlMM poCCUIACKUM NponsBogmMTenemMm npu6opoB KOHTpons v
perynnpoBaHusA TEXHONIOMMYECKNX NPOLLECCOB, CPeACTB aBToMaTusaLmu,
Npru6opoB Ten/I0CHa6)XeHNs1 U HecTaHAAPTHOro o6opyaoBaHUSA.

MpeanpuaTne MmeeT 62-NeTHUN
OMbIT MPOM3BO/ACTBa 6onee 4yem
100 BMAOB MNpoAyKUWMU, MPU 3TOM
ABNAETCA efUHCTBEHHbIM POCCUI-
CKNM MpeanpuAaTEeM, BblMyCKaroLwmMM
perynsatopsl Temnepartypbl Tvna 2PT
ANA cnmcTeM KopabenbHOW BeHTUAS-
LN 1 LLUNPOKMIA CNEKTP perynsaTopos
Temnepatypbl Tina PTI gnsa cncrem
OXNIaXAEHNA AN3eNIbHbIX ABUraTenen.

OcHOBHOe Hanpas/ieHue JeaTesb-
HOCTU NPesnpuAaTUA — NPOU3BOACTBO
NprHOPOB A/19 TEMN03HEePreTnYecKo-
ro Komrsekca, cMcteM aBTOMaTu3a-
LMY OTOMJIEHWS, TOPAYero 1 Xonos-
HOro BOZOCHabXeHVs, B KOTOPbIX
LLNPOKO MPUMEHSAITCH:

* perynaTopbl TeMnepaTtypbl nps-
Moro gencrteua PT-A0(A3); PTUIB;
PTUIB-M; PT-TC; PT-TP;

* perynaTopbl pacxoga W jasie-
HUS npamoro Agencteus PP wn P/;

PANA; PRANA;

* KNanaHbl peryanpyroLyme ¢ snekx-

Tpnyecknm npusogom KP-1; KP-1TP;
* perynaTopbl TeMrepaTtypebl 1 AaB-

NeHuns 31ekTpoHHble KP-1T; KP-1/4;

° perynaTop pacxoja TernaoBOW
3Heprun PPT3;

* TePMOMETPLI MaHOMeTpUYeckne
TKM-160Cr-M3/M3-1; TKM/TIM-1003k;
TKM-60C/TKM-100C;

* Tepmogatuvkn TA-M.

Bce nsgenns otanuaroTca npocro-
TOW B 06CNY>XMBaHWW, IKCMTyaTaLMOH-
HOW HafeXHOCTbIO, PEMOHTOMNPUrOA-
HOCTb10. BbiCcOKMe 3KCmnyaTaumoHHbIe
XapaKTepUCTUKM BbiMyckaeMoro 060-
pyZAOBaHVA MOATBEPXAat0TCA MHOIO-
NIeTHAM OMbITOM €ero MpuMeHeHus
B Pa3/INYHbIX OTPAC/IAX MPOMBbILLIEH-
HOCTW, Ha MPeAnpUATUSX Tena0BOW
3HEpreTUKY, XM 1 MeTannypruu,
MaLLUMHOCTPOEHWSA, B MPOMbILLIEH-
HOCTU CTPOUTE/NbHbLIX MaTepuranos,
B MNULWEBOV MNPOMbILUINEHHOCTH,

TennoxroHTPONL

HACTPOHCA HA TENAYHD MHIHB

www icontrolra

B KOMMYHa/bHOM XO35IACTBE U ApY-
rMX OTPACAAX NPOMBbILLIEHHOCTU KaK
B Poccumn, Tak m B cTpaHax 6amx-
Hero 3apybexbs, HOro-BoctouHow
A3nn, BocTouHol EBponebl, Ha Bamx-
HeM BocToke.

MpeanpuaTve pacrnonaraet nos-
HbIM LIMKJIOM MPOW3BOACTBA: Nn-
TeliHoe (B TOM u4ucae AnUTbe
no rasnduuMpoBaHHbIM MOAENSAM),
MexaHoobpabaTbiBatoLLee U NHCTPY-
MeHTa/lbHOe NPON3BOACTBA, rasibBa-
HUYeCKWIA, MOKPACOYHbIA 1 c6OpoY-
Hble Lexa, YTo MOo3BOSET BbINOAHUTb
No6ol 3aKka3 B MaKCMManbHO CXKa-
Tble CPOKMW.

Ha npeanpmnatnn BHejgpe-
Ha cucTeMa MeHe[)kXMeHTa Kaude-
CTBa, COOTBETCTBYlOLass Tpebosa-
HUAM MeXZJyHapOoAHOro cTaHAapTa
ISO 9001:2015, uTO NOATBEPXAEHO
BblAaHHbIM CepTUOUKATOM COOTBET-
ctBUA Ne 21.1488.026.
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APTEM OJIEFOBUY KPYTTEHKO
KaHdudam skoHoMu4Yeckux HayK,
ucnosaHUMeneHsIl dupekmop
HayuoHansHol accoyuayuu
8000CHAb6X}eHUSs U 8odoomeedeHus
(HABB), omeemcmeeHHsbIl cekpemaps
Hay4YHO-3KCNepmHo20 coeema
KoHcopyuyma «Cmpoumesnscmeo

u apxumexkmypa».

B faHHbII MOMEHT B KOMMyHaslb-
HOM x035licTBe Poccuim obpasyeTcs 60-
nee 100 M/IH TOHH OCaZIKOB CTOYHbIX
BOJ, ©XeroAHo. VIn10BbIn 0cafok — BTO-
poii No 06bemy NOTOK 0TX0A0B B XKKX
nocne TKO. B ropogax, YncneHHoCTb
KoTopbIX npesbiwaeTr 100 TbiC. Yeno-
BeK, OCTPO CTOWUT npobnemMa yTuamsa-
LM 0CaAKOB CTOYHbLIX BOZ.

B Poccnm ocHOBHasi 4acTb ocajka
YTUNN3UPYETCS Ha NMONNTOHAaX, OAHaKO
Haspena HeobXOAMMOCTb Pa3paboTkm
3PPeKTUBHBIX 1 SKONAOTNYHBIX TEXHO-
Norvi yTUAnsaumn oTXOA0B B Kaue-
CTBE BTOPWUYHOrO MaTepunasbHOro pe-
cypca 3KOHOMMKM 3aMKHYTOrO LKANa.

Bo3gelictBre atMochepHbIX ocaj-
KOB Ha NI0Bble KapTbl MPUBOAUT K 3a-
FPA3HEHNIO MOBEPXHOCTHBIX 1 MOA3eM-
HbIX BoJ,. CknagnpoBaHvie Ha NIO0BbIX
nioLLajKax NpUBOAUT K HaKOMJIEHUIO
B MoYBe cofell TAXKesbIX MEeTasnos.,
3arpasHALMX Mo4YBy U atmocdep-
HbIA BO34yX.

B 3apybexHbIx CTpaHax Ana yTu-
NIM3aumn 0CafKOB CTOYUHBIX BOZ Mpe-
061a/at0T MeTOAbl CKUFaHWs, 3axo-
POHEHWS, a TakKe KOMMOCTUPOBaHUS.

NTOBbI OCAOOK
CTOUYHbIX BOA.
OB30P METOAMK
YTUITN3ALNN

A. O. KpyneHkKo, K. 3. H., UCNOAIHUME/bHbIU OUpekmop
HABB, omeemcmeeHHbIl cekpemape Hay4YHO-3KCNepmHo20
cosema KoHcopyuyma «CmpoumesnsCmeo U apxumekmypa»

B. O. lynesud, pykogodumesb ropudu4yeckozo
denapmameHma HABB

«JKOHOMMKa 3aMKHYTOro UMK/a» nosiydaeT akTUBHOe pasBuTME
6naropapsa uHuumatmee MpaButenbcrea. KoHuenumsa umkanyeckoim
3KOHOMMKM — 3TO MPOEKT MO CO3J4aHUI0 CUCTEMBI, NPY KOTOPOMA OT-
X0Abl MoNy4yaT BTOPYH >XXM3Hb U CTaHYT MOJIE3HBIM BTOPUYHLIM Ma-
TepuanbHbIM pecypcom.

OfHMM U3 caMbIX MHOroo6eLlaloLWmx HanpaBAeHUN LNKINYECKOW
3KOHOMMUKM SIBNSIETCS UCNOJIb30BaHUE 0TXOA0B NPOU3BOACTBA (B YacT-
HOCTW, WJIOBOFO OCajAKa KaHa/IU3aLUOHHBLIX COOPYXXeHMiA) B Kaue-
CTBe pecypca AN NPOU3BOACTBA MPOAYKLUMM C BbICOKOV Ao06aBneH-
HOV CTOMMOCTbIO.

Mpo6nemMbl yTUansaLmm NIo0BOro ocajka CyLLecCTBYIOT B KaXKA40M ro-
poge, rae pyHKLMOHUPYET COBPEMEHHass CMCTeMa OUYUCTKU CTOUHbBIX
Bog. B Poccm m Mmupe noka He HaliieH onTUMalbHbIA YyHUULMpO-

BaHHbIW Crnoco6 yTunnsaymm nioBoro ocaaka CTo4HbIX BOA.

Ocasikn CTOYHbIX BOJ, — C/I0XKHas
MHOIFOKOMMOHEHTHas cucTema, co-
CTOSLLAS W3 OPraHU4eckom 1 MUHe-
panbHOM 4YacTei. B HMUX cofepXmnTCs
60NbLUOe KO/IMUYECTBO KaHLeporeH-
HbIX W TOKCUMYHBIX BeLLeCcTB, COMei
TSKEbIX MeTaIoB, CUHTETUYEeCKMX
MNAB. Ocazkn mmetoT HakTepmonoru-
Yeckyto 3arpsi3HEHHOCTb XMBbIMU MU-
KpoopraHuamamu (baktepuu, BOLOPOC-
N, JPOXOKEBbIE U MNecHeBble rprbsbl,
npocTenwmne) 1 napasutamm (NUmnH-
K/ 1 Aiila relbMUHTOB).

Pa3Hoobpa3sve nnoBOro ocajka
no XUMWUYECKOMY U MUKPOBMOnoru-
YeckoMy COCTaBy MPUBOAUT K TOMY,
YTO MOKa He MPUHSAT YHMBEPCanbHBbIiA
MeToZ obpalleHns ¢ 0TX0AaMu, KOTo-
pbl 6bl MOAOLLEN BCEM ropojam 6e3
NCKNOYEHWS, MO3TOMY /151 KaXO0ro ro-
poAa HeobxoAMMo pa3pabaTbiBaTh UH-
AMBUAYanbHble METOAbI YTUAM3aLUK,
YUnTbIBaKOLLME crelmdrKy KOHKPETHOM
TeppuTopum. OTpacib HyXXA3EeTCs B yHU-
drKaLmm MeToA0B YTUAV3aLMN B 3aBW-
CMMOCTW OT COCTaBa WIOBOrO OCajKa.

Bbl60p TexHoM0rMyeckx cxem obpa-
60TKN 0CafKOB ClefyeT NPON3BOANTb

no pesynbTaTtaM TexXHWKO-3KOHOMU-
YeCcKMX pacyeToB C Y4ETOM KX COCTa-
Ba W CBOWCTB, OU3MKO-XUMUNYECKNX
N Tennopusmyecknx XxapakTepucTuK
N C y4eToM MNoCNefyoLLmx MeToL0B
NCNONBb30BaHVA WA pasMeLLeHuns
B OKpYXaloLLel cpese.

Jobas cxema 06paboTkM OCajKoB
[JO/DKHa OTBeYaTb C/lefytoLmM Tpe-
60BaHUSIM: BO3MOXHOCTU MCMOMb-
30BaHUS WUAW JINKBUAALMWN OCafKa,
L,enecoobpasHOCTM UCMONb30BaHUSA
NMOBGOYHBLIX MPOAYKTOB (rasa, Ternna),
3KOHOMUW TMOLWAAel, 3aHMMaeMblx
OUNCTHBIMU COOPYXEHUAMU. [pu BbI-
6ope MeToAoB M 06OpyAOBaHUA A1
nepepaboTK/ 0CafKOB CTOUHbLIX BOZ
CYLLIeCTBEHHYHO PO/ib UrparoT nX Co-
CTaB, KO/M4YeCTBO, CTOMMOCTb 060py-
[IOBaHWIsi 1 peareHToB, 3Koormyeckas
6e30nacHOCTb. Bblbop paLroHansLHOM
TEXHONOrMYeCKor cxeMbl 06paboTKn
ocafika SBAAETCA CNOXHOM MHXeHep-
HO-3KOHOMWYECKOM U 3KOMOrNYeCKow
3ajadvell, Ho B II0BOM C/lyyae TexHo-
nornyeckast cxeMa CTPOUTCS Ha KOM-
BUHaALMN Pa3NNYHBIX METOA0B 0bpa-
60TKN 0CaAKOB.
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B HacTosiLLlee BpeMsi JesTeNbHOCTb
Mo obpaLLeHUIo C OTXOAaMM NPOV3BOJ-
CTBa M MOTpebneHst perympyeTcs ne-
peyHeM HOPMaTMBHbIX aKTOB. [1py 3TOM
B HOPMAaTMBHbIX AOKYMeHTax npu-
CYTCTBYHOT MOAYaC NMpOTMBOPEYVBbIe,
OrpaHMyeHHble, Pa3po3HeHHbIe U He-
YHUOULIMPOBaHHbIE CBEAEHUS, OTHO-
cALLMECa K PasINYHBIM TeXHOMorYe-
CKVM CTaAVISIM WM 3Tarnam obpaLLeHns
c oTxoAamn. MHorve sTanbl yTuam3a-
LMW He perynvpyroTcst 3aKoHOAaTe b-
HO. DTO CKa3blBaeTCA U Ha KayecTBe
co3/aBaeMoli HOpMaTVBHO-MeToAMYe-
CKOW AOKyMEeHTaLMK No 06paLleHuto
€ oTxofamu, 1 Ha 3bdeKTUBHOCTI yTU-
JIN3aLMN NTOBOTO OCaZKa.

dkonornyeckas nonauTuka Poccum
HanpaB/ieHa Ha nepexo K 3KOHOMUKe
3aMKHYTOrO LiKAa, MO3TOMY Habupa-
tOT aKTyaNbHOCTb TEXHONOTI, MO3BO-
NSIHOLLIME OCYLLIeCTBAATE MepepaboTky
OTXOZ0B BO BTOPMYHOE Cbipbe C Mo-
CnefyolWM BOBNEYEHNEM B XO35iA-
CTBEHHbIN 060pPOT.

JedATenbHOCTb MO nepepaboTke
OTXOZ0B JO/DKHA 6blTb Hanpas/e-
Ha Ha MVHUMM3aUMIO BO3AENCTBMSA
Ha OKPY>XXatoLLyto cpefly MyTem Cokpa-
LLIeHNS1 06Pa30BaHNS OTXOA0B, NHTEH-
CMBHOCTM WCMO/b30BaHNsA PecypcoB
6narofapsi npeBpaLLEeHNo OTXOA0B

1 TOBApOB MO OKOHYAHWUWM CPOKa WX
CNy>X6bl B pecypcbl AN ApYyrux Npous-
BOZCTB B pe3y/ibTaTe MOBTOPHOrO UC-
NONb30BaHWs, BOCCTAHOBNEHWS, YTU-
NiM3aumn OTXOA0B N APYrnX MPaKTUK.
[ns BblIbopa Havbonee sddekTnB-
HOV TEXHONOrMM 0BPaLLEHVS C 0CaAKOM
HeobXOAMMO YUMUTBIBaTb MHOXECTBO
$aKTopoB, B TOM Yunc/ie 3aBMCUMOCTb
KOHEYHOro MnpoAyKTa TeXHOMorun
OT PbIHKa CObITa, MOTEHLMAaNbHbIN
Bpes, OKpy>aroLLlel cpefe npu ckna-
OMPOBaHUM OTXOAOB, KamnuTaNbHble
1 OMepaLmoHHbIe PAaCcXosbl, S3Heproad-
$eKTMBHOCTL 1 MHOroe Apyroe.
Mpow3BOACTBO KOMMOCTa He npu-
BOAUT K YyZAaNeHW 13 Ocafka cynep-
3KOTOKCUKAHTOB, TSKeNbIX MEeTanioB
1N MUKPOMIACTUKOB, YTO SIBNSIETCH Cy-
LLIeCTBEHHbIM OrpaHVYeHneM Mnprme-
HeHKsa KOMMNoCTMpoBaHUA. icnonb3oBa-
HVe BbICYLLEHHOrO 0CaZika B KayecTBe
YyA06peHNst NN MOYBOTPYHTa A1 pe-
KyNbTMBaLMM 3eMenb 6e3 nocneay-
oLLel TepMUYeckon nepepaboTku
npeaACTaBnseT yrposy Ais 4enoBeka
1N OKpYXatoLLeld cpefpl.
MepepaboTka NIOBOrO 0CajKa COKM-
raHnem — Havnbonee pacnpoCcTpaHeH-
Hasi TepMmnyeckas TEXHONOrs yTuam3a-
L MNOBOro ocagka B mupe. ObLymii
HeAoCTaTOK ANA BCeX MpoLeccos

BUJIEHA OJIEFOBHA IYJIEBUY

OkoHyuna Mockoackuli 20cydapcmeeHHbIl
YHuUsepcumem uHx1ceHepHol 3Kkon02uu

no cneyuanbHOCMU «UHeHep-
KoHcmpykmop», Mockoeckuli yHugepcumem
um. C. 0. Bumme no cneyuasnsHocmu
«topucnpydeHyus». B cpepe
g8odocHabxeHuUs pabomaem ¢ 2070 2oda.
C 2014 2000 pabomaem e HayuoHanbHoU
accoyuayuu 8000CHAb1eHUS

u 8odoomeedeHus (paHee Accoyuayus
8000CHAbXCeHUs1 U 80000MBedeHUs
Mockosckoli o6aacmu) — HABB.
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OKUraHnst — MPOAYKTOM rpoLiecca
ABNISETCS LUNAK, KOTOPbIA OTHOCUTCH
K IV knaccy onacHoctu, 1 neTyyas 30-
na ra3oounctkm — lll knacc onacHoOCTU.

B Mu1pe npociexvBaeTca TeRaeHLmsA
Ha CO3JaHne TepMUYECKNX peLleHul,
MO3BOAFOLLMX UCKHOUNTE HEJOCTATKMN
OKUraHvisi. B 3ToM HanpaBieHnn ocTek-
NoBaHVe BbIMIAANT Hanbonee adpdek-
TVBHbLIM CrOCO6OM.

MeToz 0CTeKN0BaHWS MNOBOro Ocaj-
ka anpobupoBaH Ha KpynHenLmnx B Mo-
CKOBCKOW 06/1aCTN OUYUCTHBIX COOPY-
XeHusx LLlenkosckoro BogokaHana,
a Takke Ha HosoBopoHexckor ASC.

MpenmMyLLecTBaMM MeTOAA ABNSETCH
6e30MacHOCTb: Ha OCHOBaHUN BuoTe-
CTUPOBaAHNSA Y MPOAYKTOB rnepepadoT-
K1 V K/iacc ornacHoCTy.

BMecTo 30nbI 0CTEK/IOBaHWEM MONY-
YatoT CTPOUTENbHBIN MaTepuan. o 3a-
KNFOYEHWIO UCMbITaTeNBbHOro LieHTpa
«LleM1CKOH» LieMeHT C MpUMeHeHMeMm
B KayecTBe 06aBKV CTeKI0orpaHynsTa
COOTBETCTBYET MOPTAAHALEMEHTY C 0-
6aBkamu Trna LEM II/A knacca npou-
HocTw 42,5H.

MpoayKTbl, Mofy4aeMble METOZOM
OCTeKJI0BaHVIS:

e akTmBHasa (FTOCT 25094-2015) nnn
nHepTHasa (TOCT 31108-2016) pgobas-
Ka B LleMeHT;

* NHEePTHbIA HanofHUTeNb 6eToHa
(FTOCT 8267-93, TOCT 5578-94;

* MaTepuan 18 OCHOBaHWIA Aopor
(CTO HOCTPOI 2.25.31-2011);

* OTChIMKa c10eB NoAnroHos TKO;

* MeckoLeMeHTHble U MecKoLUla-
KOBble CMecK, Cbipbe A5 MPOU3BOJ-
CTBa MeHOCTeKN0rpaHysaTa (BCneHeH-
Horo 6eToHa);

* 3aMeHuTe/b 06bIYHOMO Mecka.

Kpome ocTeknoBaHuss, mHrepec
npescTaBnseT MeToj MHOroctaguii-
HO TEPMOMEXaHNYECKOW JeCTPYKLK,
anpobuposaHHsbIin B MNYI «BogokaHan

O6e3B0MEHHBIA
OCAADK

Cywka

Puc. 2. Komnsekc no nepepa6omie pasmeujaemcs Ha yyacmke 2,5 2a

CaHkT-MeTepbypra». YcTaHOBKa He OT-
HOCUTCS K KanuTasbHbIM CTPOEHUSM,
CoueTaeT peakTopbl, BbIMOJIHEHHbIE
B BUAE CNMpasibHbIX TPAHCNOpTepoB
1 BbICOKOMPOW3BOANTENIbHOMO PyKaB-
HOro GuNbTPa C KOPOTKOMMIMYNBCHOW
obpaTHOV npoayBKoW (puc. 2).

Mo 3aBepLUeHUN LMKIa MOJyYaroT
NPOAYKTbl MepepaboTku: ras reHepa-
TopHbIA (0,8 M3/Kr), Xuakme yrneso-
gopogabl (8o 15%), yrnepog wn yrne-
poaHble MaTepuanbl (30%). Teepabii
OCTaTOK C COZepXaHnem aKTUBHOro
YIS MOXET MCMONb30BaTbCA A8 Mpo-
CbIMKX MYCOPHbIX MOJIMFOHOB MpU pe-
KyNbTUBUPOBaHUN U AN Ae3aKTUBaLIN
TeppuTopumn. Xugkre yrneBoAopoab!
(BOAa C yrneBOAOPOAHBIMY BKIHOYe-
HuaMK) cooTeeTcTByeT CaHluH ans
cbpoca B eCcTeCTBEHHbIe BOAOEMbI. [10-
NYYeHHbIN ras (MeTaH) UCNoNb3yeTcs
B Kamepe CropaHus, a Takke Ans obl-
TOBbIX HYX/.

MNeameTw OcreknoBaHKMe

CokpaweHue
obbéma
oTXop0B B 25 pa3

Puc. 1. [Tepepabomka un08020 0Cadka 8 CMek/10

Bbicokasi ckopocTb nepepaboTku,
rny6uHa o4ncTku (fo 98%), BbIOPOCHI
HVXE HOPMbI JenatoT MeTOA OAHUM
13 Havbonee 3pPeKTVBHbBIX.

Takmm 06pas3om, oTpaciab Hyxzaa-
eTcsl B yHUOMKALMK CyLLEeCTBYOLLMX
CNocoboB, MOKaszaBLUMX Ha MpaKTu-
Ke 3QpPeKTUBHOCTb, U AanbHelLen
anpobauum HOBbIX NepcrnekTUBHBIX
MeTOAMK.

JINTEPATYPA

1. Xucameena /1. P., CentoruH A. C,,
Abutos P. H., bycapeBA. B, Ypmutosa H. C.
0-23 O6paboTKa 0CafKOB rOPOACKMX
CTOYHbIX BOA: y4ebHoe nocobue /
N. P. Xncameesa, A. C. CenroruH,
P. H. AbuTos, A. B. bycapes, H. C. Yp-
MuToBa. — KasaHb: M3a-Bo KasaHck.
roC. apXUTEKT.-CTPOUT. YH-Ta, 2016. —
105 c.

2. bnaropasymoBa A. M. Obpa6oTka
1 06e3B0XMBaHNE 0CaJKOB ropOACKNX
CTOYHbIX BOJ: y4yebHoe nocobue. —
CM6.: N3a-80 «/laHb», 2014. — 208 c.

3. O6paboTka 1 yTnAm3aums ocaj-
KOB MPUPOAHBIX W CTOYHbIX BOJ;
yyebHoe nocobue / B. N. Knuurun,
E. 4. ManarvH. — Camapa, 2008. —
204 c.

4, KomnaHusa OO0 «HTL, «3KO-
MPOMTEX», pe3ynbTaTbl UCMbITAHNI
TEXHOMOTMM Ha OUMUCTHBIX COOpYXKe-
HUAX MYTT «MexpalioHHbIl LLenkos-
CKNI BOAOKAHaN».

5. KomnaHusa 000 «MMTEKC 3KC-
MEPT», pe3ynbTaTbl UCMbITAHWNA Tex-
HOJIOTN Ha OYMCTHBIX COOPYXXEHUAX
r'Yn «BogokaHan CaHkT-lNeTepbyprax.

6. Komnanma OO0 «HTL, «3KO-
MPOMTEX», pe3ynbTaTbl UCMbITa-
HWA TEXHOMOTMN Ha OYUCTHBIX CO-
OPY>XEeHUSIX.
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OJIET AJIEKCAHAPOBUY MPOAOYC
Hezasucumesili 3kcnepm e cpepe
8000CHAb6XMeHUs U 80000MBeJeHUS,
00KMOP MexHU4YeCcKux Hayk,
npogeccop, 2. CaHkm-lTemepbype.
Cpepa Hay4HbIX UHMepecos:
HaNopHsle u caMomeyHsie cemu
8000CHAbXMCeHUs U 80000MBedeHUSs

U COOPYXHCeHUA HA HUX, CMpOoUMeas6cmeo,
PEKOHCMPYKYUA U IKCNAyamayus 3mux
coopyxieHull. Oyucmka npupooHsIX
800 U3 N003eMHbIX U N0BEPXHOCMHbIX
UCMOYHUKO8, 04UCMKA X034UCMmeeHHO-
66/MOBLIX U NOBEPXHOCMHbIX CMOYHBIX
800, 0e3UH@eKyuUs NPUPOOHbIX

U CMOYHbIX 800 U coopyreHud.

3a akmugHoe yyacmue

8 paspabomke no e2o mabauyam

u peasausayuu 8 2010 200y hpoekma
O0KKepHO20 nepexoda U3 HANOPHbIX
noausamusaeHo8sIx mpy6 ouamempom
1400 Mmm npomsxeHHocmero 1500 M yepes
peky O6b HazpaxcdeH noyemHol
2pamomoli Mapa 2opoda Hosocubupcka.
YdocmoeH no4emHo20 38aHUSA
«3acayxeHHsIl desmene HayKu»
MesoyHapooHoU akademuu

HayK 3Ko0/a102uU U 6esonacHocmu
JHU3HedesmeabHOCMU U Haz2paxcoeH
«38e300li Y4eH020» u opdeHoM

«3a 3acsyau 8 Hayke».

Ony6nukosasn 6os1ee 350 Hay4YHbIX
pabom, 8 mom qucae 5 MoHozpapuli

u 15 cnpagoy4Heix nocobull. Aemop
60s1ee 30 nameHmos u uzobpemeHud.

NMPEOEIbBHO JOMYCTUMA4
TOJILLLMHA CNO4A
BHYTPEHHUX OTJTIOXKEHWNW
B METAJIJTMYECKWM X
BOOOMPOBOOAX

ONA NMPEKPALLEHNA

X OANTBHEWLLUEW
SKCMNYATALWMU

O. A. lpodoyc, HeasucuMsblIl 3KCnepm no 8000CHABMEHUO
u kaHanusayuu, 2. CaHkm-llemepbypz

[1. I1. Aky64uk, npogeccop kagpedps! «BodocHabx eHuUe
godoomeedeHue u 2udpasauka» ®rbOY BO «[lemepbypackuli
20cyoapcmeeHHsIl yHusepcumem nymeli coobuwjeHus
Vimnepamopa AnekcaHopa I» (MIYric)

C. C. banawos, acnupaHm kagedpsl «BooocHabxceHue,
godoomeedeHue u 2udpaeauka» PrEOY BO «[lemepbypackuli
20Cy0apcmeeHHsIl yHUsepcumem nymed coobujeHus
Vmnepamopa AnekcaHdpa I» (MIYr1C)

Ha KOHKpeTHOM npuMepe MokKasaH pacyeT 3HaueHUW npepgenbHO
AONYCTMMOWV C FMAPaBANYECKOV TOUKM 3PEHUSl TONLWMHBI CN0Sl BHY-
TPEHHUX OT/IOXKEHUI B MeTa/l/IMYecKMX Tpybax UHXKeHEePHbIX CUCTEM,
OKa3blBawLWNIA BAUSHUE HA BeJIMUUHY 3HAUEHUIA XapaKTepucTuK mx
rMapaBANYecKoro noTeHuMana v Ha BeIM4nHy ¢pakTUUecKoro sHepromno-
Tpe6neHns HaCOCHbIX arperaTos, TPAHCNOPTUPYIOLLUX BOAY NN TEMJ10
notpe6utensm. MpuBegeHbl rpadpUKnN 3aBUCMMOCTEN, €MOHCTPUPYIO-
wue 3HauuTe/lbHOe pacxoXKaeHue BeJINUMHbI TMgpaBANYecKoro yKo-
Ha U 3HepronoTpe6seHUs1 HACOCOB B HOBOM U U3HOLLUEHHOM MeTau-
yeckmx Tpy6ornpoBoAax CMCTEM BOAOCHAGXXEHUs U TenJoCHa6XXeHus.

KnioueBble cnoBa: 6060/’),00606 u3z memanau4veckux mpy6, 8HYymMpeHHUe O0MmJs0XeHUHA,
mo/siluHa /104, euapaeﬂuquKUG pacyem, cpaeHeHuUe pesy/s1mamos.

AKTYanbHOCTb PacCMOTPEHHON
B JJaHHOM CTaTbe MeTOAVKM pacyeTa
npeAenbHO JOMNYCTUMbIX 3HaYeHUIA
TOJ/ILLMHBI C/TIOS BHYTPEHHUX OTJIOXe-
HW Ha CTeHKax MeTannnyecknx Bo-
[OMNPOBOAOB NHPPACTPYKTYPbI BbITe-
KaeT 13 BbICTyrneHns Mpe3ngeHTa PO
B. B. lyTnHa Ha coBellaHun C yne-
Hamu lpaBuTtensctea PP 10 mapTa
2021 roga (MockBa, Kpemnb, 18.30),
Ha koTopom B. B. MyTtnH npwssan
yaenaTb npo6nieme M3HOLLUEHHO-
CTU KOMMYHaJ/IbHbIX ceTeid 6onbLue

BHUMaHWSA, MOTOMY 4YTO OT 3TOro
cTpagatoT nogun. Mo cnosam npesu-
[eHTa, «..He ByayT ANLIHVMMKN MeTo-
Anyeckne pekoMeHAaumm», O KOTOo-
pbIX MOMAET peyb B AAHHOM cTaTbe.

WccneaoBaHAMY TMAPaBANYECKINX
XapaKTepUCTUK MeTanIn4yeckmx BO-
[LONPOBOAHLIX TPY6 6€3 BHYTPEHHMX
MOKPbITUI 13 CTaNu 1 CePOro YyryHa
B cepeanHe 50-x rofos XX Beka 3a-
HNMaNCsA N3BECTHbIV y4eHblli B 061a-
CTW TMAPAaBANKN TPYy6oMnpoBoLoB —
npodeccop ®. A. LLleBenes, KOTOPbIM
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6blNN COCTaBNeHbl crneunanbHble
CMpaBOYHble Nocobus (bonee gecsatu
M3faHuiA), UCNonb3yeMble creuumanm-
CTaMW NPOEKTHbIX OpraHmn3aLnii a4ns
npoBeAeHus rMapaBINyYeckoro pacye-
Ta BOAOMPOBOAHLIX TPY6 13 pasHbIX
BM/JOB MaTepuanos. ABTOpamMu AaH-
HOVi CTaTbW 6bIN NpPeasoXeH HOBbIN
NOAXOA K TMAPaBANYecKoMy pacyeTy
MeTanInyecknx BOAONPOBOAOB C OT-
NIOXEHUAMWN Ha BHYTPEHHWNX CTeHKax
TPYyb 3a CcYeT YyTOUYHEeHUS pacyeTHOW
3aBucMMocTy npodeccopa d. A. LLle-
Be/sieBa C y4eTOM W3MeHsHoLelics
BO BpPEeMeHUV TOAWMHbI €105 OTN0-
XEHUN Ha BHYTPeHHen MOoBepXHo-
ctm TpY6 [1, 2, 3, 4].

TonWmHa CNost BHYTPEHHUX OT/10-
XeHUM & Ha CTeHKax MeTanInyveckmx
TPyb 13 CTann BAMSET Ha 3HadeHne
$aKTNYeCcKoro BHyTPEHHero gnamer-
pa dﬁ, Kak MmokasaHo Ha pwuc. 1.

d,=d,— 25, m, (1)
d? = (d, - 2S5,) — 284 M. (2)

B pabortax [1, 2, 5] mokasaHo,
4TO TOJILLMHA CN10S BHYTPEHHWX OT/10-
XEHWM ¢y Ha CTEHKAX CTaNbHbIX 1 Yy-
FYHHbIX TPY6 C1CTEM BOAOCHABXeHNS
1 HaNOPHOV KaHanM3aunm nmeHseT
3HaYeHNs XapakTepUCTUK rmapasan-
yeckoro noTteHumana Tpyb: d(‘i, Vo ip
1, KaK cneAcTBume, yBeNNYMNBaET SHep-
ronoTpebieHne HaCOCHbIX arperaTos,
TPaHCNOPTUPYIOLLMX MUTLEBYIO BOAY
VN CTOYHYHO XNAKOCTb.

B ceTax TennocHabXeHWs Takxe
LUINPOKO WCMONb3YKTCA CTajibHble
TPyObI, NOABEPXEHHbIE 06Pa30BaHNIO

BHYTPEHHUX OT/IOXEHWA B MNpo-
Lecce mx akcnayataumn. lMpobne-
Ma 06pa3oBaHMA C/I0A OT/IOXKEHUN
B MeTaNNNYecKnx ceTax TernsocHab-
XeHus ycyrybnaerca Tem, 4uTo B
HVX, B OTAMYMe OT ceTeli BOJAO-
CHABXeHUa C «XONoAHOW» BOAOM
(~ 10-20 °C), TpaHCcnopTUpyeTCs Ten-
NIoHOCUTeNb — ropsyvas Boja, Me-
fOLLLasA CpeAHIot0 TeMnepaTtypy 3Ha-
UNTENIbHO 6OJIbLUYI0, YeM B CeTax
BoJOCHabxeHunsa (~ 60 °C).

MpoLecc obpa3oBaHUs CNOSI BHY-
TPEHHUX OTNOXEHUI B MeTannnye-
CKUX CeTAX TemnaoCHabXeHns J0 Ha-
CTOALLEro BPEMeHN OKOH4YaTeslbHO
He y4yTeH. TpebyeTca npoBejeHMe
cneymanbHbIX KOMMAEKCHbIX HunP
C y4acTneM 3aVHTepeCcoBaHHbIX ro-
CyLapCTBEHHbIX CTPYKTYP.

N3 ykasaHHbIX paboT cneayer,
YTO YeM 6onblle 3HaYeHne TONLLU-
Hbl C/1051 BHYTPEHHIX OTNIOKEHUI O,
TeM 60/blle N3MEHSAIOTCH 3HaYeHNs
dit, Vg v ig. Vi3meHeHVe 3HaueHWs
3TUX XapaKTePUCTUK BAMSET Takxe
Ha BennYnHy GakTM4eckoro sHepro-
noTpeb/seHNss HaCOCHbIX arperaTos,
onpegenseMyo no ¢opmyne, B Ko-
TOPYIO BXOAAT 3TU XapaKTePUCTUKN.
®opmyna nmeet sug [51:

2
N? =106 iy(d2)" x
% qu . _0'00808, KBT/4, (3)
n
rae:
ip — PakTnyecknini rugpasnu-
YeCKW YKNOH, onpeaensembli

no yTOYHeHHO aBTopaMu Gopmyne
®. A. LLIeBeneBa, nmetowen Bug [2]:

Puc. 1. BHympeHHUe om/aoxeHus1 8 CMaabHuIX Mpy6ax:
S, — moawuHa cmeHku mpy6el no FOCT, m;
Sy — pakmuyeckas MoAWUHA CMeHKU mpybbl CO C10eM OMA0XeHUU &, M;
6 — pakmuyeckas MoAWUHA CA0A 8HYMPEHHUX OMAOXeHuUl, M;
d,, — HapyxcHbIl duamemp mpy6el no FOCT, M

METP [METPOBUY AKYBEYUK

KaHOudam mexHu4eckux Hayk,
npogeccop kagpedpsl «BodocHabx ceHue,
godoomeedeHue U 2udpasAUKaA»
®edepasnbHO20 20CydapPCMBEHHO20
6+00xemHo20 06pa3o8amesLHO20
yupexcdeHus ebicuie2o

o6pazosaHus «[lemep6ypackuli
2ocydapcmeeHHslll yHugepcumem
nymeli coobweHus Vimnepamopa
AnekcaHopa I» (@FEOY BO MIyric).
Cpepa Hay4HbIX UHMepecos:
8000NP0OBOOHbIE Cemu, 2udpaesaudeckue
conpomusaeHuss mpy6 u3 pasauYHsIX
Mamepuasnos. Hacocel, HACOCHbIE

U 8030yX00y8HbIe CMAHYUU cucmem
8000CHAb}eHUA U 80000MaedeHUsl.
becmpaHweliHas mexHono2us
pPeMOHMa, peKoOHCMpPyKYuu

U NpoKAaoKu 8000NPOBOOHbIX

U KQHAAU3AYUOHHbLIX mMpy6onpogodos.
SKkcnepm-ayoumop obwecmeeHHo-
npogeccuoHaneHoU akkpedumayuu
06pa3oeamesbHbIX NPO2PAMM

8 06/10CMU MeXHUKU U mexHo/102ull.
YoocmoeH 3e8aHull: «[ToyemHell
KHCe1e3HOO0POHCHUK», «[ToyemHeblli
pabomHuk mpaHcnopma Poccuu».
HazpaxdeH medansto opoeHa

«3a 3acnyzu neped Omeyecmeom»

Il cmeneHu u medanetro «3a
cmpoumesiscmao bAM».

Ony6aukoean 200 Hay4Helx cmameli

U y4yebHo-memoou4eckux pabom,

8 mom yucse 5 yyebHukos, 12 y4eb6Hbix
nocobuli u 5 moHozpagud.

N2 3/2023
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BOAOCHABXEHWE

CEPIEVI CEPTEEBWY BAJIALLIOB

Ta6bnuuya 1

Pacxop
q, M3/c

b, vV, m/c

61!

0,134 0,311 1,76

HoBble cTanbHbIE

ip, MM/M

2

V
i, =0,00107 —2——. (
b [(dn-25,)- 28]

Vp — dakTnueckas ckopocTb 4BU-
XEeHUSA XNAKOCTN

—_%a _ wic (5

CO)
q — 3ajaHHbIV pacxoa, n/c (m3/c);
n — KMJ HacocHoro arpera-

Ta. [Ana pacyeToB O6LIYHO MPUHU-
matot n = 0,7.

[na nopTBepxAeHus 3TOro pac-
CMOTPUM KOHKPETHbIV npumep.

YC/I0BUSA 3AAAUMN

Mo BogonpoBOAYy W3 CTalb-
HbIX 371eKTPOCBapHbIX Tpy6 Auna-
metpom d, = 0,325 M [Sp= 7,0 MM
(0,007 m)] nepekaudmBaeTCcs pPacxoh
g = 134 n/c (0,134 wm3/c). Tonwu-
Ha CN0s BHYTPEHHWUX OTNOXEHUIA
84 = 25 MM (0,025 m). OnpeaenvTsb
N CPaBHWUTb 3HAYeHWs XapakTepu-
CTUK TMAPaBAMYECKOro NnoTeHumana
HOBbIX U W3HOLLEHHbIX Tpy6 C TOs-
LLIVHOM CNOSA OTNOXEHNI 8y = 25 MM.

MocTpouTb rpadukn 3aBMCMMO-
creii ip = f(8y) U NL = £(5¢).

PaccunTaTb ana ycnoBuid 3agaun
3HaYeHWe npesenbHO JAOMyCcTUMOl
C TMAPaBNMYECKON TOUKW 3peHus
TONILLMHbI CNOSI BHYTPEHHUX OT/I0XKe-
HWI ANs NpeKkpaLLeHNs JanbHenLen
aKCnAyaTauMm U3HOLLIEHHOrO CTasb-
HOro BOZOMpPOBOZA.

PELUEHWE

1. OnpegensatoT 3HauveHne GakTu-
UYeCKoro BHYTPEHHEro AnamMeTpa us-
HOLUEHHbIX TPY6 di, no popmyne (2):

dg-l = (dH - ZSp) - 259% M
d? =(0,325—-2-0,007) —2- 0,025 =
=0,311 - 0,05 = 0,261 m.

2. OnpegenstoT no dopmyne (5)
bakTnyeckyro CKopocTb B Tpybax
CO cnoem oTnoxeHun ¢ = 25 MM:

aneKTpocBapHbIe TPy6bl

BH’

0,01513 29,72 25 0,261

NS kBm/a 8, mm d?

4-q 4-0,134 0,536

Vo= 7 (ﬂl,‘ff,)2 T 3140262 02139 2,51, m/c.

3. PaccunTtbiBatoT no dopmysne (4)
3HaueHne GaKTMYecKoro rmapasau-
Yeckoro YK0oHa iy B W3HOLLUEHHOM
BOAOMNPOBO/JE:

) 2512 0,00674
i, =0,00107—= == =
¢ = 0261%° 01744

= 0,03865 Mm/M.

Mo dopmyne (3) BbIUNCASOT 3HaYe-
Hune $aKTUUYeckoro sHepronoTpebie-
HWSA HacoCa, yCTaHOBIEHHOMO Ha TPY6o-
npoBoJe C 3aZaHHOW TONLLMHOW c/os
BHYTPEHHWX OTNIOXEHWI Og = 25 MMm:

Ng; =10°-0,03865 - 0,2612-2,51 x

000808 _ 76,26 KBT/u.
0,7

ONs aHanv3a 3HayeHWn Xapak-
TEPUCTUK HOBBIX U W3HOLUEHHbIX
CTaNbHbIX TPYyH, COrNacHoO YC/i0BU-
AM 3afaun, B Tabn. 1 cBejeHbl xa-
PaKTEPUCTUKNA CPaBHMBAEMbIX TPY6.

AHaNN3 3HaYeHNN XapakTepUCTUK,
npviBefeHHbIX B Tabn. 1, nokasbiBa-
eT cnegytoLLee:

e daKkTUYeCKNIA BHYTPEHHWNI Ana-
mMeTp Tpyo dﬁ C TONLWMHOW cnos oT-
noxeHnli 6p = 25 MM MeHblLe pac-
uetHoro df, B 1,19 pasa:

d? =0,261<d’, =0311m
B 1,19 pa3s;
* hakTNYeCcKnin rnapaBanYecKnii

YKJIOH TPY6 C OTNOXEHUSIMU Ly 60b-
e 3HaYeHns i, Ana HOBbIX TPy6:

ip = 0,03865 > i, mm/m =
= 0,01513 mm/m
B 2,6 pa3a;

e dakTnyeckoe 3HepronoTpebie-
HVe HaCOoCHOro arperarta Nli 60/1b-
we 3HaueHus NJ ans Hoseix Tpy6:
N? = 76,27kBm/u > N2 = 29,72 kBm/4

B 2,57 pasa.

M3HoLleHHble cTaNbHble

TPY6hbI

Vi, M/c ip, MM/M Ngz, KkBm/4

2,51 0,03865 76,26

MpoLEeHT pacxoxaeHns 3HadeHn, %

— — 16,1

29,9 60,9 61,0
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Ta6bnuua 2. PacyeTHble XapaKTepucTuKu Tpy6

3ajaHHbIN

TonwuHa cnos
OT/IOXKEHUN

pacxoa
8 MM

g, M3/c

XapaKTepucTUKU rugpaBinyecKoro
noteHuuana Tpy6

0,134 10

15
20

25

370 TakXe MOATBEPXAAET BbIBOJ,
O TOM, 4YTO MpWU TUAPABANYECKOM
pacyeTe MeTaNANYecknx Tpyd C BHY-
TPEHHVMU OT/IOXKEHUSMU HEOBXOAM-
MO BCerga yumTbiBaTb GakTU4eckyto
TO/LLMHY CNOSi OT/IOXeHUN g, BXO-
ASLy0 B pacyeTHble GopMynbl Ans
onpeaeneHnsa 3HadyeHuin dakTnye-
CKUX XapakTepUCTUK rupaBnvye-
CKOro noTteHumana Tpyd € BHyTpeH-
HVUMU OTIOXKEHUAMM.

MoaTBEpAMM CKa3aHHOe rpa-
dvkamn 3aBucumoctein iy = f(6¢)
" Ngz = f(84) (pvc. 2 n 3), noctpo-
€HHbIMW MO AaHHbIM Tabn. 2 Ansa pas-
HOW TONLLWHBI CNOS OTAOXKEHW O,

MoscHUM panee ¢uUlnveckunin
CMbIC MOHATUA MpeAesbHO AOny-
CTUMOrO 3Ha4YeHUsT KOHKPEeTHOW
XapakTepucTukn Tpyb6, Hanpumep,
TONLWMHBI CNOSi BHYTPEHHUX OT/O-
XeHUl 8y,

dg,, M Vi, M/c
0,311 1,76
0,301 1,88
0,291 2,02
0,281 2,16
0,271 2,32
0,261 2,51

Mo npeAenbHO AOMYCTUMBIM 3Ha-
YeHMeM 3TOW XxapakTepucTukK ce-
JyeT MoHMMaTb Takoe pasMepHoe
3HaueHve ToNWwwHbl ciost 8y, mpe-
BbILLIEH/E KOTOPOro NMpUBOAMUT K 13-
MEHEeHMI0 3HayeHUn akTnYecKnx
XapaKTepucTnk rnapaBaNYecKoro
noteHunana Tpy6: df, Vg v iy [6].
Moatomy cnepyeT nogobpaTe C Mo-
MOLLIbIO  pacyeTHbIX 3aBUCKMMOCTEl
(1-5) Takoe 3HaueHwe O, npu Ko-
TOPOM 3HayeHus dﬁ, Vp v iy pesko
He yBeNMYMBatoT 3HaYeHUs XxapakTe-
PUCTUK g © Ni (puc. 2, 3).

MeToanka pacyeTa (cm. puc. 1, 2, 3)
6asnpyeTcs Ha MCMOAb30BaHUN 06-
LenpuHATOro B OTpacaMm — 3KC-
NMepTHOro MHEHWs CreunanncTosB,
3KCMNYaTUPYIOLLMX HamMopHble Tpy-
6onpoBoAbl CUCTeM BOAOCHabXe-
HWS, HAMOPHO KaHaNn3aLum 1 Ten-
JIOCHabXeHns M3 CTaNbHbIX TPYyo6.

80 =

Lp, MM/M NS’Z, KkBm/u
0,01513 29,72
0,01801 35,40
0,02175 42,93
0,02599 51,15
0,03144 61,82
0,03865 76,27

MpUHATO cYMTaTb, YTO Mpw obpa-
30BaHWN CNOS BHYTPEHHWX OT/O-
XeHuli 8y dakTUueckmini BHyTpeH-
HUN AnamMeTp W3HOLUEHHbIX Tpy6
d,, He MOXeT yMeHbLINTbCA 3a CYeT
HanMuMs 3TOro C0S Ha BeNNYUNHY,
npesbiWaoLyro 5% oT 3HaYeHUs nx
pacyeTHOro BHYTPeHHero AnameTtpa
no rOCT [71:

d? < 0,95d”

6H — 6H'!

M. (6)
Ans ycnoBuii 3agauu:
d? =095 -0,316 = 0,295 m

6H
d? =0,295u <d’,=0311m
Ha 5,0%, nan B 1,05 pasa.

Torza npesensHo AoMNyCTMOeE 3Ha-
ueHMe TONLIMHBI CNOSi BHYTPEHHIX
OTNOXeHNIA 87 Ans NpuBeseHHOro
npuMepa ByAeT BbIUNCIATLCS Kak pas-

HMLa MeXay 3Ha4YeHnAMN pacy4eTHOro

By 2m

fa oy MM
*®) Ny ™, ¥Br/d
4 A
4“ -.. — - — g'} 1
70 4
60 4
30 9
_ ; 40 o
| 30
10 L 20 4
| L B
5 - [ O 0% 7
| | | | |
' ' ' 5 f . By, n ] t
0 : : ; : i = o 5
0 3 10 13 20 23 30
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BOAOCHABXEHWE
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Ta6bnuuya 3

Mepunog NpoACIKNTENBHOCTU
OCTaTOYHOV 3KCMAyaTaLmm
TpybonpoBoaoB T, neT

oct’

d?, v dakTyeckoro dg; BHYTpeHHero
AvameTpa Tpy6 no ¢opmyne:
0
§P0=qh —q?, m )

don

5" = 0,311 3 — 0,295 3 =

oon

= 0,016 m = 16,0 mm.

YTo TakXke O3HauaeT cheayto-
wee: 3¢pdeKTMBHOCTL 3KCMTyaTaLnm
MeTa/lINUeCcKNX UHXeHepHbIX ce-
Tell C BHYTPEHHVMU OTI0XEHNAMU
Ha CTeHKax TPy6 JO/IKHa OLleHNBaTb-
€A KAaKUM-TO FMAPaBANYECKM KpuTe-
pvem, No KoTopomy 6yaeT NpounsBso-
ANTbCS KONMYECTBEHHas (3KcnepTHas)
oLeHKka 3¢PeKTUBHOCTM 3KchayaTa-
UMM MeTanInyecknx BOAOMPOBOA-
HbIX CeTeli U ceTeli TenaocHabxe-
HWS Ha OCHOBaHWX paspaboTaHHOW
aBTOpaMy CreumnanbHOM MeTOAMKM
OLeHKM MPOAO/IKUTENBHOCTU Nepu-
0/la OCTAaTOYHOM 3KCMyaTaunMu Ha-
MOPHbIX MeTanInvyecknx BOZLOMPO-
BOAHbIX 1 KaHaNM3aUMOHHBIX ceTeit
C BHYTPEHHUMU OTNIOXEHNAMU, OMy6-
NMKoBaHHoOW B pabote [1, 6, 7].

PaspaboTaHHast MeToAMKa npegyc-
MaTpMBaeT NMPOBOAUTL Takyt OLieH-
Ky Mo BeAnyVHe Tr1MapaBaNyecko-
ro (6espasmepHoro) kosabdurumeHTa
3bdeKTMBHOCTM 3KCMlyaTaunm Tpyb
C OTNOXEeHUSAMW, OnpejensieMoro
no cneaytoulen ¢opmyne [7, 8

2 .
b (ah) vaiy

rae:

N(‘,’g— pacyeTHOe 3HepronoTpe6-
JNleHVie HacocHoro arperarta, KBT/4
(bopmyna (2);

NS — dakTmueckoe aHepronoTpe6-

JleHVie HacocHoro arperarta, KBT/4
(popmyna (2);
d’., Vp, I, — xapakTepuctukm rug-
paBMYeCcKOro MnoTeHuMana HOBbIX
CTaNbHbIX W YYTYHHbIX TPYb 13 ce-
poro yyryHa. OnpegenstoTcsa no ¢op-
mynam (1), (5) v (4).

d?, Vy n iy — To xe ana usmo-
WEHHBIX TPY6 C TONLWMHOW cnos 6.
OnpegensatoTca Takxke no popmMynam
(1), (5), (4), ¢ yuetom g

3HaueHune BennUmnHbI K

09 < Ky' <1
40 5 net

C y4eTOM 3KCMepTHOro MHeHus
CNeunanncToB, 3KCMIYaTUPYOLLINX
MeTannyeckne VHXeHepHble ce-
TV C BHYTPEHHVMU OTNOXEHNAMMU,
aBTopamMu paspaboTaHa creyuvanb-
Haa Tabnuua ANS KOJMYeCTBeH-
HOV OUeHKN 3PPeKTUBHOCTM 3KC-
nayaTaumm MeTannnyeckux ceTem
no 3HayeHuto KodppuumeHTa K .
(cM. Tabn. 3).

Ha 0CHOBaHW1K BbILLEN3N10XXEHHOIO
MOXHO cZienatb CefyroLLye BbIBOAbI.

TpebyeTcs:

* PazpaboTaTtb LWKany npejenb-
HO JOMNYCTUMOW TOALUMHBI CNOS BHY-
TPEHHUX OTNOXeHWIi &, ans Tpy6
M3 CTaJn N Ceporo 4yryHa Ana sce-
ro coptameHta no OCT.

* PexoMeHAOBaTb W BHeCTU
B nn. 11, 45 CM 31.13330-2021 Tpe-
60BaHMe 0653aTe/IbHOr0 KOHTPO/S
3HaveHUa GaKTUYeCKon TONLMHBI
cnost oTnoxeHuii 8p Ana 060CHO-
BaHWA NpeKkpalleHns AanbHenLlen
akcnayaTaumm ceteri no daktude-
CKOMY 3HauyeHuto KoadpduumeHTa
3ddekTUBHOCTN KX paboTbl MNpwu

G < Ko

* B npwusBesgeHHOM npu-
Mepe AOMycTUMOe 3HaueHue

50 = 0,53 <K,; =08 (3KcnepT-
HOe, peKOMeHJOBaHHOe 3HaueHwue).
MosTomy TpybonpoBOj C TOALM-
HOVi Cnos oTAoXeHWUN! g = 25 MM
He MOXeT Mpopao/KaTb pAanb-
HeWwyw 3KcnayaTauuio, Tak
kak 0 = 25 MM > 6;5:0 =16 MMm.

Ero Heo6x0z1MO BbIBOAUTb 13 3KC-
nayatauumm.
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KOMMNAKTHbBIE PELLUEHUNHA
OT ANTARUS OJ14d CUCTEM

XOJTIOOHOTIO

BOOOCHABXXEHWNSA
C BbIrOOOW OO 40%

B 2023 ropy 6peHa Antarus npeacTaBuN O6HOBJIEHHbI NPOAYKT —

COBMeELLEHHbIE YCTAHOBKU A1 CUCTEMbI BOAOCHa6)XeHMs1 U noXkapo-
TylleHus.. 3TO peLleHMne npeAHasHa4yeHo ANA nojayn BoAbl B 06b-
€/iJHEHHbIE CUCTEMbI XO3SIiCTBEHHO-MUTLEBOFO BOAOCHAGXEHUA WU
BHYTPEHHEro NMPOTMBOMNOXXapHOro BOAOMPOBOAA U MO3BOJIIET COKpa-
TUTb GUHAHCOBbIE U BpPeMeHHble 3aTpaThl MPU CTPOUTENLCTBE 06b-
eKTa, a TaK)Ke 6osiee paLMoHaNbHO MUCMO/Ib30BaTb NJoWaan ANns pas-

MeLweHNa NHXXeHepPHbIX cucTtem.

Antarus — 3To 6peHs KOMMaHUK
«3NnTa», KOTOPbIV MOABUACA Ha WH-
>KEHEepPHOM pbIHKe AecsATb eT Ha3ag.
MepBble HaCOCHbIE YCTAHOBKM 6bINN
OTrpy>KeHbl C NMPOW3BO/ACTBa B aBry-
cte 2013 roaa.

Antarus cerogHs — 3TO 04HO
N3 KPYNHENLWmnx POCCUNCKMX MNpo-
N3BOZACTB HACOCHOro 060PYA0BaHNS,
KOTOpOe eXeroAHo BblMycKkaeT 0KOJ10
4000 eAnHUL, HACOCHbIX YCTaHOBOK,
a TaKxe rugapomogynn, MUHU-KHC 1
HaCOCHble CTaHLMM B 6/10K-60KCax Ha
Hacocax COBCTBEHHOW MapKMu.

BepHemcs k coBMeLLLeHHOV Hacoc-
HOW ycTaHoBKe Antarus. 3To njeans-
HOe peLleHune ANs CoLManbHbIX 06b-
eKTOB VM XWI0ro CTPOUTENbCTBA, rae
Yallle BCero BOAOCHabXeHMe 1 BHy-
TPEeHHWIA NPOTUBOMOXAaPHbLIA BOAO-
NpoBOJ, 06 beANHSAOT B OAHY CUCTEMY.

Takme yCTaHOBKW OT/IUYHO MOA-
XOAAT ANA KOMMaKTHbIX MAoLajei,
rage HeJoCTaTOYHO MecTa ANA OT-
JenbHbIX YCTaHOBOK BOZAOCHAGXeHNS
1N noxapoTylleHusa. Hanpumep, mu-
HUManbHasa naowadb ANa pasmelle-
HWA TaKoW YCTaHOBKM C y4eTOM HOPM
CIM 30.13330.2020 — oT 6 m? B 3aBUCK-
MOCTM OT TMMa N KONINYeCTBa HACOCOB.

Mpy Nokynke OAHOW COBMeLLeH-
HOW YCTaHOBKM BMeCTO ABYX OTAeNb-
HbIX MHAHCOBasA BbIr0Aa COCTaBASET
40 40%. Takke B ABa pasa CHMXa-
FOTCS pacxodbl Ha 06BsA3KY 1 BpeMms
Ha MOHTaX.

YcTaHoBKa mMeeT ABa pexuma
paboThbl.

MepBbIi — ANA XO3AUCTBEH-
HO-MUTbEBLIX HYXA. B 3TOM pexu-
Me OHa JO0/PKHa paboTaTb Mpu no-
CTOSHHOM JlaB/lieHnn nocsie cebs
N perynnpoBaTb pacxod, Heobxo-
ANMBIA NOoTpebuTensam B KaxAbli
MOMEeHT BpemMeHW. PaboTa npegyc-
MaTpuBaeT MpUMeHeHNe 4acToT-
HbIX Mpeobpa3oBaTtesneil, poTaLnto
HaCoCOB U 3aLLMTy OT CyXOro xoga.

BTopoi pexum — noxapoTyLue-
Hue. B cnyyae BO3HVKHOBEHWS MoO-
Xapa YCTaHOBKa Mnepekato4aeTcs
Mo BHeLUHEeMY CUTHany «rnoxap», Ko-
TOPbIA NMPUXOANT OT OXPAaHHO-MOXap-
HOWM CUrHanMsauum Uam oT KHOMOK
y MOXapHbIX KpaHOB. Bkatouarotcs
BCe paboume HaCoChl Ha yCTaBKy A5
pexuma noxapoTyLeHus. MNepeknto-
YeHne 0BpaTHO Ha PexXuMm XO3si-
CTBEHHO-MUTLEBLIX HYX/ MPONCXO-
AVT BPYYHYHO CO LWKada ynpaBieHus.

MocToAHHas skcnnyaTaumsa ycra-
HOBKW 1 KaK CnejCcTBMe — perynsp-
Hoe 06C/NyXVBaHVe rapaHTUPYHOT
ncrnpaBHyo paboTy B Clyyae BO3HUK-
HOBeHMs noXxapa. A Tak Kak no cu-
cTeMe MOCTOSAHHO MPOXOAUT MOTOK
XNAKOCTU — 3TO elle NpensTcTBY-
eT 1 3apacTaHuio Tpybonposoja.

Y coBMeLlEeHHbIX YCTaHOBOK
Antarus ecTb A06pPOBONLHbLIN Cep-
TUPMKAT MOXaAPOTyLUeHUss U 064-
3aTesibHble cepTuUduUKaTbl COOT-
BETCTBUA Ha WkKadbl yrnpasieHus
M 4YacToTHble mMpeobpasoBaTenu.
A Hacocbl U apmaTypa MmerT ca-
HUTapHO-3MUAEMMONOrnyeckoe

3aK/t0ueHme, YTO MO3BOJAET MNpU-
MEHATb WX ANS CUCTEM XOJIOAHOrO
BOZOCHABXeHUS.

MpoAyMaHHbIE KOHCTPYKLUN
N OYHKLMOHaN, a Takxe COOTBeT-
CTBME HOpPMaM, NPUHATLIM Ha Teppu-
Topunn P®, Mo3BOJIAOT NPOU3BOAUTE-
N0 faBaTb rapaHTUIO Ha YCTaHOBKM
Antarus ndaTb ner.

Elle og4HMM NperMyLLecTBOM UC-
NMoJIb30BaHWst COBMELLEHHbIX HAaCcOC-
HbIX YCTaHOBOK Antarus sBnseTcs
YHUKanbHas 6ecnpoBoHas cnctema
AncneTtyepusauymm Meterus.

Cuctema Meterus:

* JKOHOMUT BpemMms nepcoHana
Ha MOHWTOPUWHre, Tak Kak 3TO aB-
TOMaTU3UPOBAHHLIV MPOLLECC KOH-
TPOASsi, KOTOPbI NO3BONSAET CNeAUTb
3a COCTOsiHMeM paboTbl YCTaHOB-
KN B pexumme OHMANH 13 n060oro
yronka Mupa;

° MoMoraeT BecTW y4yeT Hapa-
60TK/ MOTOYaCOB HACOCOB, UTOOLI
BOBPEMS BbIMNOMHATE TEXHUYECKOe
06CNyXMBaHNE UAN YCTPaHATb He-
NCNpaBHOCTY;

° nokasblBaeT CTaTUCTUKY KOAW-
YecTBa MYCKOB HACOCHbIX arperaTos;

* MHGOPMMPYET O HeLllTaTHbIX
cnTyaumsx (aBapusx).

Ans nopbopa CcOBMeLLEHHOW
yCTaHOBKM Antarus obpalyaritech
B Onuvxaliwee oTaeneHme Komna-
HUU «DNnUTa» NNBO OCTaBNsNTe 3a-
ABKY Ha canTe https://antarus.su

Cpok Npon3BoACTBa — OT YeThbl-
pex Hejenb.
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BAANM NOCHN®OBUY JINBYAK
KaHdudam mexHu4eckux Hayk,
noyemHsili cmpoumesns Poccuu,
naypeam npemuu Cogema

muHucmpos CCCP, cneyuaaucm

8 061aCMU Mena0CHABXeHUS HCUNbIX
MUKpopalioHo8 U nosslWeHUs
3Hep2o3ppekmusHocmu 30aHull.

B 1960 200y c omau4uem 0KOH4UA
MockoscKuli UH*eHepHO-CmpoumesbHeil
UHCMUMym no cneyuansHocmu
«UHXCeHep-cmpoumess no TIB». Paboman
MacmepoM-CaHMexHUKOM, HaAa04YUKOM
cucmem OBK u TC e nasmoccmpoe,

25 nem — 8 Mockogckom
HQy4YHO-UCCcn1e008amMes6CKOM

U NPOeKMHOM UHCmumyme
(MHWWNT3I) HayaabHUKOM

cekmopa mensnoCcHabXCeHUs HUbIX
MUKpopalioHo8 U 06wecmeeHHbIX
30aHull. bosnee namu nem —

& Mockoeckom azeHmcmee 3Hep2o-
cbepedxceHus npu [lpasumenscmee
Mockeel 8 0oxHOCMU 3aMecmumens
dupekmopa no XKX, 12 nem —

& Mockoeckoli 2ocydapcmeeHHoU
Kcnepmu3e Ha4aa6HUKOM

omaesna sHep203pPekmusHocmu
300HUU U UHXCEHePHbIX cucmem.
Buye-npe3udeHm HIM «ABOK»

6 2000-2012 200ax. Aemop 6os1ee yem
300 ne4yamHsix pabom u cmaHOapmMos.

MOEOIOT A
TEMNJTOTEXHUNYECKOTIO
PACYETA CUCTEM
OTOMJIEHWNA 3OAHWNN

N EE BOMJIOLWEHUE

B OCHOBHOM JOKYMEHTE
MO X MPOEKTUPOBAHWIO
N SKCMNYATALWMU

B. W. Jlug4ak, k. m. H., He3agucuMbll 3Kkchepm
no 3Hep203¢ppekmusHocMuU 30aHULU U MenaoCHAbIeHU
HCUABIX MUKPOPAUOHO8

[JeiicTByOLWNiA B HacTosiLiee Bpems B Poccuy HOpMaTMBHO-TEX-
HUYECKUIA AOKYMEHT ANSl NPOeKTUPOBaHUA CACTEM OTOMJIEHMA U
BEHTUIILNN 3A4aHNI He TOJIbKO He OTBe4YaeT COBPEMEHHbIM Tpe6o-
BaHUSIM, HO U NO HeMYy HeNb3S NpPaBU/IbHO pacCyYNTaTb TEMJIOBYIO
HarpysKy 3aTUX CUCTeM, UX OXKupaemoe rogoeoe TenjonoTpeébneHue,
N OH He oTBeyaeT «Tpe6oBaHMAM pacluMpeHUNs pacnpocTpaHeHUs
MPUHATBLIX B NPOEKTHON AOKYMEHTaLUMN TeEXHUYECKUX peLueHN Ha
BO3MO)XHOCTb UX peanusaumm npu skKcnayataumm o6bekTa Kanwu-
Ta/lbHOFO CTPOUTENbLCTBA», U3JI0XKEHHbBIM B HOBOW pegakuuun «llo-
NOXKeHUs 0 cocTaBe pas3fesioB NMPOEKTHOW AOKYMeHTauuum u Tpe-
60BaHUAX K WX cofepXKaHUlo», yTBepXAeHHoi [ocTaHOBNeHUEM
MpasutenbctBa PP ot 27 masa 2022 roga Ne 963, uto npusBoAUT
K NOCTOAAHHOMY MepepacxoAy TenJoTbl Ha OTOoMN/ieHne MNOCTPOEeH-
HbIX U KanuTasibHO OTPEMOHTUPOBAHHbIX 3aHNI NO Tpe6oBaHNAM
CHuN 23-02-2003 «TensoBas 3awuTa 34aHUA». Hawn HeogHOKpaT-
Hble npegnoXxeHuss B MunHcTtpoii Poccnn, PAY «dLC» u paspaboT-
ynkam CI 50.13330.2012, aktyanusupyrwowiero 3totr CHull, no us-
MeHeHuo geicTBylowero CM 50.13330 n CM 60.13330 B pegakumusax
2016 » 2020 ropa, a TakXKe B paccMaTpMBaeMbIX celiyac N3MeHe-
HUAX Ne 2 npourHopmpoBaHbl. 3TO MOe nocsejHee ob6palleHne Ha
3Ty Temy, 6uneiHoe — nepsoe 6bI10 caenaHo 50 net Hasagpg [1]!

B poccnmickmx HOpMaTUBHBIX
AOKYMeHTax Mo npoekTupoBa-
HUIO CUCTEM OTOMAEHUSA 3AaHUN
NCTOPUYECKN CNOXMAOCh, YTO A0
1975 roga npw pacyeTe Mx Tenao-
BOW Harpysku (TensioBo MOLLHO-
CTW) YYUTBIBaNNCL B COOTBETCTBUN
co CHwIl I1I-T.7-62 «OTonneHwne,
BEHTUNALUMS U KOHAWNLMOHMPOBA-
Hue BO3jyxa. HopMbl npoekTnpo-
BaHMA» (MYHKTbI 3.5-3.6) OCHOBHbIE
TennonoTepy 4epes HapyxXHble
orpaxzaeHusa n 4ob6aBoYHbIe K HAM
B 3aBVCMMOCTU OT OPUEHTaLMN 1X
no CTopoHaM cBeTa, Ha YrnoBble

nomeLleHna 1 Ha NojorpeBs BO3-
Ayxa, nocTynaroLiero B rnometue-
HUA nyTeM WHOUABbTpPaUUU Ye-
pe3 3akpbiTble OKHa, nocnejHue
no Tab6. 8 B 3aBUCUMOCTU OT 3Tax-
HOCTU 34aHNA (Ha MHGUABTPaLWIO
ANS1 3aHU B BOCEMb 3Taxenh —
210 8% K OCHOBHbIM TeM/10MoTepPsim).

Ho, Kak n3BeCTHO, B Tenn0BOM
6anaHce 34aHVA Npu onpejeneHnn
TennoBOW Harpyskm Ha ero oton-
NeHVie NPy HaJIMYNK eCTeCTBEHHOM
BEHTUAALMN MOMEeLLEeHNN yyacTBy-
FOT He TONIbKO TemnaonoTepu Ye-
pes3 Hapy>XHble OrpaxAeHus 1 Ha
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OTONMJIEHNE

Harpes BO34yXa AN BEHTUAALNN,
KOTOPbIA MO 06beMy MpeBbillaeT
MPUHATBLIA MOCTyNatoLWmMM nyTem
MHPUABTPAUNN, HO N BHYTPEH-
HVe (6bITOBble) TenJomnocTyn-
neHna. Tem He MeHee goma, Mo-
cTpoeHHble no CHull II-I.7-62 n ao
ero BBeJeHus, He BbI3blBaaAu Hape-
KaHW Ha paboTy oTonaeHns — Tak
C/IOXWIOCh, YTO Pas3HOCTb Pacxo-
[OB Ten0Tbl Ha HarpeB Hapy>XHOo-
ro NPUTOYHOro BO34yxa B obbe-
Me HOPMAaTMBHOIO BO34yX006MeHa
ANA BEHTUAALUK, MPUHMMAEMOTO
B nocneayowmx pegakumax CHull
«OTonneHwve ..», B 06beme no-
CTYNMBLLErO NyTeM MHGUNBbTPaLNK
rno CHwull 1I-I.7-62, nokpbiBaeTcA
ObITOBBIMUY TEMIOMNOCTYNEHNAMU,
Mo KpaliHen Mepe, B MHOrokBap-
TUPHbIX JOMaXx.

Hamm no pesynbTaTaM HaTyp-
HbIX WCMbITaHWX, MNPOBOAUMbBIX
MHWNTSM (MOCKOBCKWK Hayu-
HO-NCCNef0BaTeNbCKUM NUHCTUTYT
TUMOBOTO U 3KCMEePUMEHTANLHOTO
MpoeKTUpPOBaHWs) B nabopatopun
VIHXeHepHOro obopysoBaHus, BO3-
rnaBasemMon K. 7. H. M. M. T'pya3nH-
CKUM, rae 9 npopabotan 25 ner,
OblN onpesesnieHbl yaeNbHble Be-
NNYVIHBI BbITOBbLIX TENA0MNOCTYM-
nenui B MK psiga MOCKOBCKMX
TUMNOBbLIX CEPUN N UHAWNBUAYab-
HOro cTpouTenbCTBa B MpoLecce
onpoboBaHVA peannsaunm B HUX
cncTeM aBTOMaTUYeCKOro peryau-
pOBaHMA NoAayn TenaoTbl Ha OTOM-
neHvie B [1], ¢ gobaBneHnem 60-
nee no3aHWX nccneaoBaHui B [2]
npu nepensgaHnn cTaTbyn B XYyp-
Hane «ABOK». Pe3ynbTaTbl WC-
NbITAHWUM O6bINV MOATBEPXAEeHbI
nccnegoBaHMAMM nabopaTopun
OTOMJIEHUS N BEHTUAALWK, BO3-
rnaBAseMon K. T. H. A. 3. VIBAHCKUM
B LLHWW3M nHxeHepHoro obopyo-
BaHUs [0CrpaxaaHCTpos U BKJtOYe-
Hbl B CHuIT 11-33-75 npwv noasaepxke
uneHa aBToOpPCKoro kossiekTea CHuM
ot FocrpaxgaHcTpos I. C. Bacub-
KOBa, paHee BO3rNaB/sABLUEro Npo-
eKTHbIV oTaen MHUNTIMM.

B nocneayrowmnx nsgaHmnax 3To-
ro CHull B 1986 1 1991 ropgax
2.04.05-86 1 2.04.05-91 6b11K Cne-
Aylouinm obpasoM chopmynumpo-
BaHbl 06LMe NonoxeHWs pasje-
na 3 OTonneHwe:

«3.1. OTonneHue cnepyeTt Mpo-
eKTupoBaTb ANns obecneyeHusd
B MOMeELLEeHUAX pacyeTHOW TeM-
nepaTypbl BO3jyxa B npejenax
AOMYyCTUMbIX TemnepaTtyp (co-
enacHo n. 2.1.6 04158 X0/100HO-
20 nepuoda 2000 U NepexooHsIX

ycnosull — MUHUMGAbLHYHO U3 00-
nycmumelx, 18 °C; 8 nocaedyroujux
uzdaHuax CHull, 8 yacmHocmu,
8 coomeemcmeuu C U3MeHeHUAMU
Ne 2 k CHull 2.04.05-91%, ymeepic-
OeHHbIXx nocmaHosneHueM foccmpos
Poccuu om 15 mas 1997 2o00a
Ne 18-11, — MUHUMQG/bHYO U3 ON-
mumaneHelx memnepamyp no FTOCT
30494-96, 20 °C), yunTbIBas:

a) NoTepu TennoThl Yepes orpa-
XAaroLwme KOHCTPYKUMUM B COOT-
BETCTBMWN C 06fA3aTenbHbIM MNpu-
noxeHmem 9;

6) pacxo TennoThbl Ha Harpesa-
HMEe WHOPUNBbTPYIOLLErocs HapyX-
HOro BO34yxXa — B COOTBETCTBUMU
C 0bsAsaTeNnbHbIM NpuaoxeHnem 10;

B) pacxog TenaoTbl Ha HarpeBsa-
HMe maTepnanos, 060OpyAOBaHUS
W TPaHCMOPTHbIX CPeACTB;

r) TenjoBOV MOTOK, perynspHo
NOCTYNalLWnn OT 3NeKTPUYECKUX
npMbopoB, OCBELLEHNs, TEXHOJO-
rmyeckoro obopyaosaHus, nojgeri
N APYTUX UCTOYHUKOB; MPU 3TOM
TennoBOV MNOTOK, MOCTYMaroLLnin
B KOMHAaTbl U KYXHU XWAbIX JO-
MOB, c/iegyet npuHumats 21 BT
Ha 1 M? naowaan nona 3TuUX Mo-
MeLLeHWM.

MoTepw TennoTbl Yepes BHYyTpeH-
HMe orpaxgaroLime KOHCTPYKLNN
NMOMeLLLeHWIA fJoMnycKaeTcs He yuu-
TbiBaTb, €C/IN PasHOCTb Temne-
paTyp B 3TUX MOMeLleHUsIX paB-
Ha 3 °C un mMmeHee». 3dece Hado
cpasy 3ameHums Ha 4 °C, nomomy
Ymo pacyemHas 8HymMpeHHAa mem-
nepamypa 803dyxa 8 omansusaemoli
AeCMHUYHOU Kaemke npuHumaemcs
16 °C, u ko20a pacyemHaa memne-
pamypa 8030yxa 8 cmexcHol ¢ Hel
KomHame 6elna 18 °C, mo pasHuya
mexcdy Humu 6ei1a MeHbwe 3 °C,
U mensou30aupo8ame 8HYMpPEHHHH
mexcdy HUMU cmeHy He mpeb6osa-
710Ck. Teneps pacyemHas 8HympeH-
HAA memnepamypa & KOMHamax
cmana 20 °C u pasHocme memne-
pamyp mexoy AecmHu4HoU Kaem-
Kol u cmexcHol ¢ Heli KOMHamMoU
cmana 6onewe 3 °C — nosayyaem-
€A, HA00 MmensouU30/UPOBAME CMe-
HYy MeX0y HUMU, Ymo YCAOXCHAem
cmpoumesnscmeo, HO npakmudye-
CKU He e/usem HQ MUKPOKAUMAM
nomewjeHusA. B ceA3uU C U3/10XeH-
HbIM C/1edyem UCKAYUMb nepssil
a63ay nyHkma 6.2.8: «OmonseHue
/1eCMHUYHbIX K1emOoK c/edyem npo-
ekmupogames C y4yemom pe3ynb-
mamoe pacyema conpomueneHus
mensionepedaye 8HymMpeHHUX CMeH,
omaoensoWux NeCMHUYHYH Kaemky
om XuabiX U Opy2ux nomeujeHul».

B oTHOLIEeHUW yaenbHOW Benu-

YMHbI Tena0BOro noToKa, MNoOCTy-
n 0 B KOMHAThbl U KYXHWN XWN-

nbix_gomoB B 21 BT/M2 nnouwiaan
nx_nona. Bo-nepseix, B COOTBeT-
CTBUN C YNOMUHABLIMMNCS U3Me-
HeHunaMU Ne 2 K CHul 2.04.05-91*
6e3 BCAKMX 06OCHOBAHUIN Noj
npegsoromM, 4Yto C MoBbllEeHVEM
SHeproa¢peKTUBHOCTN KYXOHHO-
ro anekTpoobopygoBaHua U ne-
pexoAoM Ha 3HeprosdpekTuBHbIE
namMnbl UCKYCCTBEHHOrO oOcCBeLle-
HNA KBapTUPHOE 3/1eKTponoTpeb-
neHue cHuxaetcd, 21 BT/mM? 6bIn
3aMeHeH Ha: «He MeHee 10 BT/M?».
3TO0, KOHeYHO, BOJIKOHTapucTuye-
cKoe HeObOCHOBaHHOe peLleHue,
HapyLlarLlee CIOXUBLUNKCA Ten-
nosoi 6anaHc MKJ.

Onunpadacb Ha wuccneposa-
HWA roAOBOro 3nekTponoTpebre-
HWA KBapTUP B 3KCMNayaTUpyemMblX
MK/, BbIMoONIHEHHbIE WHCTUTY-
TOM 3KOHOMUKN XXKX coBMeCTHO
C YnpassieHueM couManbHO-3KO-
HOMWYeCcKoro pasBuTua MuHu-
CTepCTBa 3KOHOMUKM POCCUINCKOM
dPepepaymn B pamkax paspaboT-
Ku «MeTofnYecKnx pekomeHaaLumnii
no dbopmMMpoBaHNO HOPMAaTUBOB
noTpebaeHns yCnyr XUANLHO-KOM-
MYHaJIbHOTrO XO3dAlCTBa», yTBep-
XAEHHbIX [pnkasoM MWHWUCTPA
Ne 240 ot 06.05.1999, npwun pas-
paboTtke MpunoxeHna I Kk CHuM
23-02-2003 «TennoBas 3awuTa
34aHN» Mbl pasgenunun yaenb-
HYIO BeINYNHY BbITOBbLIX TE€MI0MO0-
cTynneHnii B MKZ B 3aBUCUMOCTU
OT CpefHel NAOTHOCTW 3aceneHns
KBapTup goma [3].

OTOT >Xe NpPUHUWN Mbl nepe-
HecIn N Ha npegjiaraemyro Hamu
Tabnuuy A.1 VicxoaHble gaHHble
ONs pacyeTa yAenbHOW Benu-
UMHbI CpefHeYacoBbIX 6bITOBbIX
TennonocTyn/ieHMin 3a paboyee
BpeMs B TeyeHue OTOMNUTENbHO-
ro N oxnaguTenbHOro nepwu B
ONA XKUNbIX N 06LLeCTBEHHbIX 34a-

HW Pa3HOro HasHa4dyeH”sd, B TOM
yncne: oT NHOAEeWN, SNeKTpn4ye-

CKNX NpMBGOPOB, OCBELLEeHUs, ro-
psayero BoAoCHabXeHUs (nocnea-
Hee TO/MIbKO ANSA XWbIX [OMOB).
Bce-Takm MAOTHOCTb 3acesieHUs
45 M? naowaan KeBapTup Ha de-
JioBeka, xapakTtepHas AN eBpo-
nemcknx cTpaH, ana Poccuun as-
JIAeTca UCKNYEeHVEM U3 NpaBu,
XapakTepHbIM B MyHWULUMMNaNb-
HbIX JOMax, KoTopas cocTaBaser
20-22 m? nnowaan KBapTmp Ha 4ye-
noseka. MNosToMy B npegnaraemorm
Hamu Tabnuue A.1, NOCTPOEHHOW
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Ha 6ase Tabn. G.12 n3 esponei-
CknX HopM ISO 13790:2008 Energy
performance of buildings —
Calculation of energy use for
space heating and cooling (3Hep-
rospdekTMBHOCTb 34aHN. PacueT
noTpebaeHUss sHeprun Ans oTon-
NeHnsa 1 OXJIaXAeHua nomelle-
HWIA), Mbl MakCMManbHOe 3Haue-
HVe yAeNbHOM BeNNYNHbI BbITOBbIX
TennonocTynaeHni, yMeHbLLIeHHOoe
40 17 BT/M2Xunnow naowaan nona
KBapTUPbI (YyMeHbLLeHHOe Mo abco-
JIIOTHOV BeIMYMHE, a TakXKe 3a cyeT
OTHECeHWSs 3TOW BeNNUYNHbI K XU-
novi naowagn 6es KyxHu), OTHO-
CUTCHA K XWUbIM 3JaHUAM, NpeaHa-
3HAaYeHHbIM rpaxgaHaM C y4yeToMm
coumanbHOM HOPMbI (CO cpeaHewn
3aceneHHoOCTbo 20 M2 0bule nao-
waan KBapTMp goMa U MeHee
Ha YenoBeKa); ANSA XUbIX 34aHU
CO cpeAHel 3aceneHHOCTbHO KBap-
Tnp 45 m? obuweli naowaan n 6o-
Nlee Ha yenoBeka yAenbHas Benu-
UYMHa ObITOBbLIX TEMAOMNOCTYMAEHUA
npuHumaetcs 10 B1/mM2, gpyrux
XUNbIX 34aHUM — B 3aBUCUMOCTHU
OT CpefHeN 3acesleHHOCTU KBap-
TUP AOMa MO MHTEPNOAALNN MeX-
ay 17 n 10 Bt/mM? [mofYepKHYTO,
YTOObl He NyTaTbk: ObITOBbIE TEMJ10-
MOCTYMI€HNSA OTHOCATCA K XNJOW
naowaan KBapTup 6e3 KyxHu, a 3a-
CefleHHOCTb — K obuler nnoula-
AV KBAPTUP, BKAKOUAOLLEN XKUY
naowaab » NOMeLLeHUs BCMOMO-
raTefibHOro UCNOAbL30BaHUS, Npes-
Ha3HayeHHble ANS yAOBAeTBOpe-
HNSA BbLITOBLIX U WHbIX HYXJ (6e3
yyeTa HeoTanJnBaeMbIX MomMelle-
HUIA NOAXNIA, BAaNKOHOB U Ap.)] —
us CI1 54.13330, [llpunoxeHue B,
nyHkm B.2.1.

MosToMy Mbl 0603HaUUAN Mep-
Bble JOMa C MJI0THOCTbLIO 3ace/ieHus
40 m? Ha 4enoBeka (M3HA4YasIbHO
npuHATON B Tabn. G.12) nog Ka-
Teropvein | v gonoaHMAn Tabaw-
Uy A.1 HOBbLIMU KOJIOHKaMu C re-
pecynTaHHbIMU MOKa3aTens MM nog
HaLly 3aMoHAEeMOCTb MOMELLEHWNIA,
npuceBouB UM KaTeropwuto Il. 3To no-
3BOINO HAaXOAWTb NoKasaTenn Ans
MPOMEXYTOUHbIX 3HaUEHWNI UHTEp-
nonaumen. Npuyem, Kak nokasaHo
B ctatbax [4] v [5], nocne yTou-
HeHWA roAoBOro 3fiekTponoTpe-
6neHNsa XUAbIMU AOMaMW U €ero
CpaBHEHWsA C eBpOMNencKMMN HOp-
MaMmy no Tabn. G.12, B KOTOpOW
Ha OCHOBE HAaKOMJ/JeHHOro onbiTa
n3MepeHus Tennao- U 31eKTpomno-
TpebneHNsa nepeymcieHHbIX B Ta-
6aMLEe XUbIX N 06LLeCTBEHHbIX 34a-
HUM LWNPOKOro HasHayeHus JaHbl

BeNUNHbI COCTaBASAIOLMX BHYTPEH-
HUX TEeNAOMOCTYM/IEHUI KaK OT fto-
Ae, HaXOASALWMXCA B MOMeLLEeHUsX
3faHna (MeTabonmyeckrie NPUToOKN
Ha KOHAVLUVOHMPYEMYH MAOLLaAb
B TeuyeHMe 3a[aHHOr0 BpeMeHwN),
Tak U OT WCKYCCTBEHHOro oOcCBe-
LWeHNss N OT BKAKOYEHHbIX 31eK-
Tponpub6opoB M o06opyLoBaHUS,
Haxo4ALWNXCA B 3TUX MOMELLEeHU-
AX, B 06bemMe rogoBoro yaenbHo-
ro anekTponoTpebaeHuns, yCTaHOB-
NleHO coBnajeHne Hawnx JaHHbIX
ANA XKWUAbIX AOMOB C 3acefieHHOo-
CTbto KBapTUp 40 M? obuieinn nno-
Waan Ha denoseka C eBponem-
CKUMWN AaHHbIMK Tabnuubl G.12,
UTO MOATBEPXAAeTCs Huxecneny-
LMW BbIKN1AAKaAMU.

WTak, ANA MHOTOKBapTUPHbIX
AOMOB BeNNYMHY ObITOBbIX Ter-
NOMNOCTYNAeHUA q,, . PEeKOMeH-
AyeTca MPUHMMaTb B 3aBUCKMMO-
CTW OT cpeAHeN 3aceneHHOCTU
KBaptup — A _/n (rae A, — nno-
WaAb KBapTUp, N — KOJANYECTBO
Xutenen B fome) no dopmyne:
Qoo = 17 (A /n — 20)7/25.
Torpaa npu A_/n = 40 m?/uyenose-
Ka: g, = 17 — (40 — 20)-7/25 =
=11,4 B1/m2. YTO6bI MONYy4YNTL Be-
JINYMHY TOA0BOrO YAeNbHOrO 3/1eK-
TponoTpebneHns Npu TakoW 3a-
ceneHHocTn, O0b6O3HaAaUYeHHYH
B Tabn. G.12 Gero, = 30 KBT-U/M?,
Hago w3 q,,. = 11,4 BT/M? Bbl-
yecTb MeTabonnyeckme APUTOKU
oT xutena (70/40)-(12/24)/0,55 =
= 1,6 B1/m? (70 BT — meTabonu-
yeckye NPUTOKM OT XMUTens no Ta-
6n. G.12; 12 4yacoB — panuTtenb-
HOCTb 3TUX MNOCTYMNNEHNN B CYyTKW;
0,55 — ko3ddnuymeHT nepecye-
Ta XWNOM naowaanm B NAOLWAAb

KBapTUpP) U_TennonoCcTynaeHusa
OT nonaoTeHuUecyLinTensa (250 BT),

TpybonNpoBOAOB CUCTEMbl rOps-
yero BOJAOCHABGXEHWUs, MPONo-

XKeHHbIX B KBapTupe, K KOTOPbIM
H 1 KJK4YeH, N OT MNoJib30Ba-

HUA ropaderi BoAOW, ¢, ,, (OCTbI-
BaHve Ha 10 °C ropsver BOAbI
npyv MNonb30BaHWM B HOPMaTUB-
HoM o6bbeme 100 n Ha 1 uyeno-
BeKa B CYTKWU ANA ABYX XUTenew,
NPOXMBAOLLMX B KBapTMpe 0bLLei
naowagasbto 80 M?), BCcero B pas-
Mepe % OT TenaonocTynaeHwui,
NOCTyNarLWMX B BaHHYK KOMHa-
TY U KYXHI (3% ocCTatoTca B nepe-
UNCNIEHHbBIX MOMeLLeHUAX): q,, ,, =
=(250 +2-100-10-1,163/24)/80/0,55/4 =
=1,97 BT/M? Xunoi naowaan Keap-
TUPbI, MOC/ie 4Yero nepesBecTu
B rofj0BO€ NCHNC/IEeHWe, pasaennBs
Ha Ko3¢pPpuumeHT 1,25 (NpuHsaToe

npeBbllleHNe 3HAaYeHUs 3a OTOo-
nUTeNbHbIM Nepuoj Mo OTHOLUe-
HWIO K CPeiHero40BOMY, OTHEeCEeH-
HOMY Ha M? KOHAULMOHUPYEMOWA
naowaan).

Toraa yaenbHoe rogoBoe MNo-
Tpe6bneHne 3/1eKTPOIHEPrumn
B KBapTUpax COCTaBWUT:

qan.Ke.4O 00 = (11’4 - 1’6 -
— 1,97):0,55-365-24-103/1,25 =
=30,2 kBT-u/mM? obuieln nnowaan
KBapTMpbl, UTO COBMajao C Moka-
3aTenem yAesibHOro rozoBOro
noTpe6seHNs 3/1eKTPOdIHEpPrun
Ha KOHAMLMOHMPYEMYH MoLaAb
(B Poccmm — obuas naowasb KBap-
Tmp MKZ) — 30 KBT-4/M2

NMpaBUABHOCTL NPUHATUA
yAenbHOW BeJINYUHBI 6bITOBbIX
TennonoctynneHuii 17 Bt/m?
XUnoii naowaan ANA MHOro-
KBapTUPHbLIX AOMOB C MNJIOT-
HOCTbIO 3acesleHuUss OKOoJIo
20 m? o6weii naowaan KBap-
TUP Ha OAHOro >XXWUTensa nop-
TBep>XAeHa HaTypHbIMU UCMbI-
TaHuamMmun [6] — dakTnyeckoe
TennonoTpebneHne 12-3TaxXHOro
AOMa Ha 84 kBapTupbl 3a Herpe-
PbIBHbIA Nepunos paboTbl B Teye-
Hune 4,5 mecaua AOCTUTIO nocne
nepecyeTa Ha HOPMaaM30BaH-
HblA OTONUTENbHbIA Nepuoj Npo-
€KTHOT0 3HaYeHUs Mo yAeNbHO-
My ro4OBOMY pacxojy TensioBOW
SHeprum Ha oTonJaeHne, paBHOro
HopmMmupyeMoMmy 95 kBT u/m2. XKa-
106 CO CTOPOHbI XUTenel Ha He-
AOCTaTOYHYIO TeMnepaTypy BO34y-
Xa B KBapTMpax B yNpaBAAHOLLYHO
KOMMaHW He mocTynano.

Bo-emopeix, B LUTNPYEMOM BblLLe
n. 3.1, r) CHwul 2.04.05-91* npuso-
ANTCS 3HaYeHMe Tena0BOro noToka,
MOCTyMaroLLLero B KOMHaTbl U KyXHW
XUNAbIX OMOB, U XOTS 3TOT MYHKT
OTHOCUTCS U K 06LLeCTBEHHbIM 3a-
HUSM TOXe, HO LMPPOBbLIX 3HauYe-
HUM ero ANna HUX He NPUBOAMUTCS,
UTO 3acTaBAseT NPOEeKTUPOBLLMKA
npwv onpegeneHUnN Tena0BOW Ha-
rpy3Ku CUCTEMbI OTOMIEHUS He yuun-
TbiBaTb BHYTPEHHUX TEMJOMnocCTy-
NAeHUM B TakuUX 3jaHUsX. A 3TO,
Kak 6yaeT MokasaHoO Janee, nMpw-
BOAWT K Meperpesy 34aHui B eLle
bonbLIeN CTerneHu, YeM B XUJbIX
ZAOMax, MOCKOJIbKY M3-3a TOrO, YTO B
06LLeCTBEHHbIX 3JaHNsAX, Kak npa-
BUO, MPVMEHSETCA MexaHn4yeckas
NPUTOYHAA BEHTUAALNSA C LIeHTpa-
JIN30BaHHbLIM HarpeBOM BO3A4YyXa,
MOTOMY pPacxos TenaoTbl Ha Harpe-
BaHMe NHOUNLTPYHOLLLErocst HapyX-
HOro BO3/4yxa BblNajaeT 13 cocCTa-
Ba TenaonoTepb, KOTOPble J0/XKHA
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KOMMEHCMPOBAaTb CUCTEMa OTOoM-
NeHVs, U AO0NS BHYTPEHHUX Ten-
NONOCTYyN/IeHVWA MO OTHOLUEHUIO
K OCHOBHbIM TemnjonoTepsaMm 4e-
pe3 HapyXHble OrpaxjeHus BO3-
pactaet kpaTHo [7].

N Hapgo He HasHayaTb, B Ta-
KUX-TO ClyYasiX Mbl y4MTbIBaeM Obl-
TOBble TeNN0MNOCTYM/IEHNSA, Hanpw-
Mep, NMpu onpejesieHnn rogoBoro
pacxoja TemnaoTbl Ha OTOMJeHMe,
a B KaKMX-TO HeT, Hanpumep, Npu
onpejeneHnn Tena0BOW Harpys-
KW CUCTEeMbl OTOMJIEHUS — OYeHb
pacnpocTpaHeHHOe MHeHVe cpean
pa3paboTumMKOB NocnesHen peaak-
uum CI1 60.13330.2020 n NameHe-
HWUI Ne 2 K HEMY, @ UMeTb B BUAY,
UTO Hey4yeT ObITOBbIX TenaoMno-
CTynAeHnn npwu pacyeTe Tenso-
BOW Harpysky nNpuBOAWT K 3ana-
Cy Tena0BOW MOLLHOCTU CUCTEMBbI
OTOMNEHNS, a Hepeann3oBaHHbIN
3anac BbI3blBaeT nepepacxos Ten-
NOTbl, NOAaBaeMOV Ha OTOMAEeHMe.
Moatomy, gaxe ecan Npu pacyete
TEenJ0BOW MOLLHOCTV BBOAWTCS 3a-
nac Ha yzaneHve Bnaru 13 6eToH-
HbIX KOHCTPYKLUMUI B MepBbIfi roj
3KCnyaTauuMm nocae OKOHYaHWsA
CTPOUTENBCTBA UV NMPesyCMOTPEH
3anac npu nojbope NOBEPXHOCTYU
HarpeBa OTOMUTENbHbIX NPUHOPOB
AN BO3MOXHOCTM KOMMeHcauunm
KaKNX-TO NIOKaNbHbIX HEAOCTaTKOB
yBeNMYeHHbIM Pacxo40oM Tena0HOo-
cuTens nyTem OTKPbITUA KnamnaHa
TepMoperynaTopa, yCTaHOBAEHHO-
ro Ha OoToMNUTEeNbHbIX Npubopax,
cneayeT BCe pPaBHO YYWUTbIBaTb
6bITOBble TeNJ10MNOCTyNAeHns, Mo-
TOMY UTO OHU HWKAK He CBSA3aHbI
C YKa3aHHbIMW NpUYnHaMu. A 4to-
6bl CO3JaHHbIA 3anac He MNpPUBO-
AWNN K neperpeBy 34aHuWsa nocne
yAaneHuna BAaru m3 orpaxgaro-
LMX KOHCTPYKLUMUA MAU N3-3a TOrO,
UTO JIOKaJIbHble HeJOCTaTKM — 3TO
ABNEeHNEe NCKAYNTENbHOE, BCTPe-
yaeTcs B O4HOM Mb6O B OrpaHu-
YEHHOM KONMYecTBe NMoMeLLeHU,
HO Ha CTaguu NpPOeKTUPOBaHUS
Hen3BeCcTHO B KakoM, M MO3TO-
My 3amnac BBOAWUTCA Ha BCe OTO-
nutenbHble Npubopbl. Bo un3be-
XaHne neperpeBa BCero 3jaHus
HeobXoANMO MepecymTaTb C y4ye-
TOM BbISIB/IEHHOro 3amnaca Tenno-
BOW MOLLHOCTM HOBble pacyeT-
Hble MapamMeTpbl TenJoHOCUTEeNs
no d¢opmynam, npessioXeHHbIM
HaMu B AOMoJHeHUn K [Npuno-
XeHuto A.1.

Tabnuua A.1 — 3To Agonon-
HeHHas M YaCTUYHO U3MeHeH-
Has AN POCCUMNCKUX YCNOBUNA

Tabn. G.12 1SO 13790:2008 B wacTu
pacLpeHns ypoBHS 3aCeneHHOCTH
noMeLLeHNin 6anXKe K POCCUCKUM
yCnoBuUAM. A [AOMOMHEHHaa Tewm,
UTO Ha 6ase VMEeRLNXCa B Hel
BCEX COCTaBASAOLLMX TENN0NPUTO-
KOB 3Ta Tabauua 3aBepLUeHa MHOW
KOHKPeTHbIMY MoKa3aTensaMmy BHy-
TPEeHHMX TenaonpuToOKOB B pabo-
yve MOMeLLLeHNA XUAblX 1 obLe-
CTBEHHbIX 3JaHN NepeYvYncaeHHbIX
B Tabnuue HasHa4eHu, oxBaTbl-
BalLLMX Hambonee pacnpocTpa-
HeHHble, B OTOMUTENbHbIA Nepu-
0f, 1 B Nepuoj oxaxaeHns (3Tol
CTPOKOWM OHa OT/AMYaeTca oT Npwu-
HAaTol B ISO 13790:2008).

Kpome pasgeneHma no kaTe-
ropusm MK n oPUCHBLIX 34aHUNA
Ha ABe KaTeropuu Mo 3aceneH-
HOCTW, yupexAeHus 34paBooxpa-
HeHVs pa3geneHbl Ha 60/bHULbI
(C MeHbLUel naowaablo nomeLe-
HUS, NPUXOAALLENCA Ha OAHOTO Ye-
noeeka, — 20 n 10 M? Ha 4venose-
Ka) N MOANKANHWKK (C naoLwagbto
B 10 M? Ha 4yenoBeka), OoT/MYalo-
Lmecs pexnmMoM 3KcnayaTtaymn.
JlobaBneHbl CTPOKWN C NapamMeTpa-
MW BpPeMEeHU UCMOJIb30BaHUA Me-
Tabonnuyeckmx NPUTOKOB U MOKa-
3aTenen yaenbHbIX CpegHeYacoBbIX
3a paboyee BpeMsi BHYTPEHHMUX
TennonpuTokos (GopMyanpPoOBKN
Tabn. G.12), BkAOYasa: OT NHOAeN,
ocBeleHuns, 3neKkTponpmbopos
N 3N1eKTPoobopyaoBaHUS (A1 XN-
NbIX JOMOB 1 OT CUCTEeMbI ropsive-
ro BoAgoOCHabeHus).

BHeceHbl M3MeHeHUa Takxe
B CTPOKY BPEMEHW M1CNOoJib30Ba-
HUS B CYyTKW ANA 34aHUN TOProsau,
pecTopaHoB, CMOPTUBHbLIX COOpPY-
XEeHWI, 3an10B_cobpaHuii n npu-
PaBHEHHbLIX K HUM 3pennLHbIX
yypexaeHur, paboTtarowunx 6es
BbIXOAHbIX. Yackl X paboThkl, B Te-
UeHVe KOTOPbIX BK/KOYEHO OCBe-
LeHne 1 UCNOoNb3YHTCS 31eKTpuU-
yeckune npubopbl, 3HAUYUTENbHO
6onblle, 4YeM Tpu-yeTblpe 4aca,
yKasaHHble B Tabn. G.12. 3Tn 3aa-
HVUS MMeKT HecTabuabHYyH 3a-
MOSIHAEMOCTb, U YKa3aHHOe KO-
IN4eCcTBO 4YacoB COOTBETCTBYyeT
ANNTENBbHOCTU MaKCMManbHOrO 3a-
NOMHEHWA 3JaHUIA NOABMU B Ya-
cax 3a uenble CyTKU N OTHOCUTCSH
K ANUTENbHOCTW TEernJonpuTOKOB
OT MeTabonuyeckmx TenaoBblje-
NIEHV HaxOoAALNXCS B Mnomelle-
HUAX NHOAEN.

B ¢BA3M C U3NOXEHHbIM
B Tabn. A.1 gobaBneHa cTpoka no-
KasaTenel «Bpemsa ncnonb3oBaHus
MeTaboNM4eckx TenaornpuToKOB

B CPeAHWI AeHb Mecala — T, , Y»
(cTpoka 5), 3Ha4YeHnsA KOTopbIX ne-
peko4eBann 13 CTPOKU «BpeMs 1C-
NONb30BaHNA B [leHb» (CTpoKa 6).
MocneaHssa cTpoka coBmajgaeTr
Mo 3Ha4YeHUAM C JobaBNeHHOM ANna
34aHNI, KOTOpble MMeKT NpaKTu-
YeCKM MOCTOSIHHYHO 3aMOJTHAEMOCTb
B TeueHue pabouero agHsa (oduchl,
yupexzaeHuns obpa3oBaHVsa 1 34pa-
BOOXpPaHeHUs, cknagabl), @ 4NA 34a-
HUIA C HecTabunbHOWM 3amonHse-
MOCTbI BpeMS MCMONb30BaHUA
B CYTKW COOTBETCTBYeT BpemeHw
paboTbl 3Toro 3gaHusa. MNpume-
HUTENbHO K HalIMM POCCUNCKUM
YC/IOBUSIM YBEINYEHO YNCI0 YacoB
NCMONb30BaHUA LIKOM C YeTbipex
[O MATW YacoB B AeHb Npu Oa-
HOCMeHHOW 3arpy3ke. Oduchbl pac-
CUUTaHbl Ha PexXuM NATUAHEBHOM
pabouei Hejenn AANTENbHOCTbIO
40 yacoB, NOAUKANHUKN — Ha No-
NYTOPACMEHHYIO 3arpysky u T. 4.

Hannuve B Tabn. G.12 Bcex
COCTaBAAKLWMNX TenaonpuUTOKOB
no3BoseT onpejennTb yAeNb-
Hble BHYTPEeHHVe TenaonpuToKn
B CpegHWUIi yac pabouyero Bpeme-
HW Kak B OTOMUTENbHBIV (G, . om):
TaK v B OXNAANTENbHBIV (G, 40
nepuoabl q,, .o .m/moe BT/M? (CTpO-
kKa 9 Tabn. A.1). PacueT nokasaTte-
nevi oTAENbHO MO KaXAOMy TUMy
3jaHnin npuBegeH B [5]. OTo aa-
eT BO3MOXHOCTb 60s€ee TOYHO
YCTAaHOBUTb TEMIOBYK Harpysky
CUCTeMbl OTOMJIEHUS 34aHUA, Ha-
Yano/OKOHYaHMe OTOMUTENbHO-
ro n OXnaguTeNbHOro MNepuojoB
N onpeAennTb rofoBble Pacxojbl
TennoTbl Ha OTOMJEHWe U BeH-
TUNALUMIO XUAbIX N O6LLEeCTBEH-
HbIX 3JaHNIA Pa3HOro Ha3HaveHus,
a TakxXe rofoBble pacxofbl X0n0-
@ Ha KOHAWLMOHWPOBaHWE BO3-
AyXa B MOMEeLLEeHUAX 3TUX 34aHUIA,
UTO CNOCOBCTBYET 3Heprocbepexe-
HUIO N AekapboHM3aLnmM Npu 3Kc-
nayatauum 3haHun.

Ansa oueHkn aHeproadppexkTnBHO-
CTW 34aHUIM MO «KOHEYHOW 3Hep-
rMu», NoTpebnseMor 34aHUsSMU
Ha OoTOoM/IeHNe, BEHTUAALNIO U KOH-
AVLMOHMPOBaHMe BO34yXa, A0 Mo-
cneAHero BpeMeHu OTCyTCTBOBana
MeTOoANKa onpejeneHns roqoBoro
pacxoga xonofa Ha oxaaxjeHue
N BEHTUAALNIO KOHAULMOHMpPYe-
MbIX NomeLleHuni. Kak onpeenntb
Harpysky Ha cucTemMy KOHAMLMO-
HMPOBaHMS BO3Jyxa, MporpaMmma
pacyeTa ecTb, a OXujaemoe mno-
TpebneHme sHeprum B npouecce
ee aKkcnayataumm — Het. Anaro-
pUTM TakoOW MeTOAUKW BrepBble
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Ta6nuua A.1. VicxoaHble faHHbIe ANA pacyeTa yAe/sibHOW Be/IMYUHBI CpefHeyacoBbIX 6bITOBbIX
TensonocTynjeHnii 3a pa6boyee BpemMsa B TeYeHMNE OTOMUTENILHOIO U OX1aANTE/IbHOIO NEpUOAOB ANA XKUIbIX
N 06L1ecTBEeHHbIX 31aHNIA pa3HOro HasHavyeHusa [BT/m?] (KpacHbIM WPUPTOM — noKasaTenu, AOMOJIHEHHbIE
aBTopoM, U3 ctaTtbun B. JluByaka B «COK» Ne 5 — 2023 [5])

HaunmeHoBaHue
nokasartens

odUCHBbIe,
KaTteropwus |
y4ye6Hble
3aBefeHus
06LLEeCTBEHHOr0
nMTaHus
npeanpuaTus
ToproBnu
CMOPTUBHbIE
COOpY>XeHUS
3penviuHbie
yupexxaeHus

9 1

g o
g | &
s o
= ]
Qo m
[} X
g1
o o
= I
= =
o

Hble, KaTeropusa |

BHyTpeHHssa 3a4aH-

Haqa Temnepartypa 20/ 20/ 20/ 20/ 20/ 20/ 21/ 21/ 21/ 20/ 20/ 18/ 20/ 18/
npv oTonaeHnn/ 24 24 24 24 24 24 24 24 24 24 24 24 24 24
oxnaxgaeHun, °C

[Tone3Hasa KoHANLN-
OHVpyemasi NioLajb
Ha YenoBeKa (3acene- 60 40 20 20 8 10 20 10 10 5 10 20 5 100
HHOCTB) A | M?/uen.”

CpesHssa BeinymrHa

MeTabonnYeckmnx

TennoBblaeneHuii 70 70 70 8 8 70 80 8 8 100 90 100 80 100
oT Yenoseka Q,, Bt/uen.

MeTabonunyeckne

NPUTOKN

Ha KOHAMLOHMPYEMYO 1,2 18 35 40 10 70 40 80 80 20 9 5 16 1,0
nnowagb Q/A .. BT/M?

H/06uw’

Bpems ncnonb3oBaHus
MeTaboNn4eckoro 12 12 12 6 6 5 16 16 9 3 4 6 3 6
NPUTOKa B €Hb T, Y

mem'

Pabouee Bpems nc-

Nonb30BaHWUS NMoMe-

LLeHst B AeHb (Cped- 24 24 24 6 6 5 16 16 9 10 12 10 5 6
Hemecsa4Hoe) T, 4

[opoBoe yAenbHOoe

notpebneHve )

3NeKTPUYECKON 3Heprm 30/ 43,5/

Ha KOHAVLMOHMpYeMyIO 20 144 244 20 335 10 30 40 25 30 30 10 20 6
nnowaab 34aHns q, .,

KBT-u/m? '

Jonsa notpebneHuns

3/71eKTPO3HEPrK

B KOHANLIOHIPYEMOIi 10 10 10 09 09 09 07 08 08 07 08 09 08 09
4acTu 3aaHus, f;

YaenbHble? cpesHe-

Y4acoBble 6bITOBbIE

TenaonocTynaeHns 10/ 11,4/ 17/ 13,4/ 24,9/ 14,1/ 8,21/ 14,2/ 151/ 12,8/ 9,5/ 5,9/ 19,9/
3a pab. Bpems npu 7,7 88 145 10,7 223 100 68 124 12,7 104 7,2 49 16,3
OTOMNEHNN/OXNAXAEHUN,

Bt/M?4

4,1

qu. om/ox

" MoA KOHAVLMOHMPYeMOii NoLLaABLI0 MOHMALOT O6LLYI0 MAOLiaAb KBaPTUP 63 NeTHVX NoMeLeHNii A | — ANS XUAbIX 34aHWIA; NONe3HYIo NoLaab BCex oTannBaemMbix
NMOMELLIEHWNIA, CK/IOYas TECTHUYHbIE KNIETKU, TEXHUYEeCKMe 3TaXW, NaHAyCbl U aBTOCTOAHKU, A — ANSA 06LLeCTBEHHbIX 3AaHWIA.

non
2 Britouast OCBeLLeHVe KBapTnp 1 HOMeu_LeHMVI O6U_J‘eCTBeHHbIX 3,an|/||7|, NO/b30BaHMe 3NeKTpUYecKrMmn np|/|6opaM|/| n o6opyppBaH|/|eM, 3a NCK/TIDYeHnemM I'IOTpe6l'IeHVIF|
3NEKTPOIHEPrU ANIS OXNAX/AEHVIS Y MPVIBOAOB HACOCOB U BEHTUNSTOPOB CUCTEM OTOMIEHUS, BEHTUAALIK, FOPSiHEro BOAOCHAGXEHNS, yCTPOACTB aBTOMATNYeCKOro peryIMpoBaHus
STUX CUCTEM, a TaKKe NepemeLLieHIst NGTOB, 3CKanaTopoB 1 TPaBoAaTopoB. s MK/, — B UncamnTtene ¢ 3n1eKTponautamu, B 3HameHaTene — C ra3oBbIMU MAUTaMU.

3 AN XUAbIX 34aHNA — Ha M? XXWN0W NAoLaAmn, cocTaBnstoLeit, kak npasuno, 0,55 ot obLuelt niowaan KBapTup, A 06LLeCTBEHHbIX 34aHNI — Ha M? pac4eTHOW naoLlaan
oTan/MBaemblx NOMELLEHWI NPU Nog60pe 0TONUTENbHbLIX MPUBOPOB 1 Ha M? MONE3HOM NAOLWaAV NPU OLeHKe TenNoNoTpe6aeHs Ha OTOMEHNE 34aHNs B LIeIOM.

4B yncnntene — otonuTe/bHbI NEPUOA, B 3HaMeHaTesle — Nepuroj oxnaxaeHus.
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npeacTtasneH B [8] v BMecTe € pac-
yeTamMun YAeNlbHbIX BHYTPEHHUX
TenaoMpUTOKOB B XWAbIX W 06-
LleCTBEHHbIX 34aHWAX 3a OToMwu-
TeNbHbIA N OXNaAUTeNbHbIA nNe-
proabl MoOXeT 6biTb MNpuBeAeH
B KayecTBe elle OAHOro Mpuio-
xeHunsa k CM 60.13330 «YToUHeHVe
Be/INYVH BHYTPEHHWX TEMN10MnoCTy-
NnJeHW B 34aHNSX ANA NepuosoB
oTOMNJIeHUs U oxnaxzgeHusa. MeTo-
AVKa U NpUMepbl pacyeTta rofoBo-
ro pacxoja Xon04a Ha oxnaxzaeHne
N BEHTUAALMIO KOHAULMOHKPYe-
MbIX MOMELLEHUN».

B oTHOWeHNN ccbinok Ha [pu-
NOXeHUs n 10 B Bbllle LUNTU-
pyeMom 0. 3.1 v MpuaoxeHuns
12 «PacyeT TennoBOro nNoTokKa
M _pacxoja TernaoHOCUTEeNd B CU-
cTeMe BOAAHOro otonneHus» CHuM
2.04.05-91 »n npeabigywnx ero
M34aHNSaX, pa3paboTaHHbIX aB-
TOPCKMM KONNeKTVUBOM, BO3rnaB-
naemblM bapkanosbiM b. B., B mo-
cnegyrouert pegakumm atoro CHur
41-01-2003, BbINO/IHEHHOW noj
pykosoactsomMm Llapunosa A. 4.,
3TV TPU MPUNOXEHUSA OBbIIN UC-
KNOYeHbl, Kak MHe o0bbscHMNa
Caposckaa T. V., noTomMy uTO UX
XOTeNI NoOMeCTUTb B nNpejnosarae-
MbIli CBOJ, MPaBW, KOTOPbIA MOTOM
Tak U He MOosABUICA, XOTA NoA06-
Hoe punoxeHune «PacyeT pacxogsa
1 TemnepaTypbl MPUTOYHOIO BO34y-
Xa» COXPaHWUICA B 060UX N3JaHN-
ax CHwull. Ho camoe vHTepecHoe,
4TO nocnegyrolime U3AaHUA MNOJ
MapkupoBkoli «CIM 60.13330, akTy-
anusupytowme CHnll 41-01-2003»
TaKke NOABUANCH 6e3 3TUX Npuno-
KEeHWIA, MOCKONbKY HOBbI aBTOp-
CKUIA KONNEKTUB MPUAEPXKMBANCH
He coZep>XaHus AOKYyMeHTa, a ¢op-
MafibHOro ero cocTaBa — B akTya-
nn3mpyemom CHUI He 6bI10 3TUX
MPUAOXEHWW, Tak He ByaeT nx 1 B
CMn 60. A B pesynbTaTe OCHOBHbIE
anropuTmMbl TennoTexXHU4YecKo-
ro pacyetra CUCTEM OTOMJIEHUA
oKasanucb OTCYTCTBYHOLUMNMM,
UTO 3aCTaBW/I0 MPOEKTUPOBLLNKOB
NPUMeHATb MNpejfiaraemble WHO-
CTpaHHble MpPOrpaMMbl pacyeTa,
He OTKOPPEeKTUPOBAaHHbIE K HaLIMM
POCCUACKUM yCNoBUAM. B Halulei
peaakunn MpunoxeHns A BoccTa-
HOBJIEHbI aNTOPUTMbI pacyeTa, bes
KOTOPbIX HEBO3MOXHO OMpesennTb
TEnJI0BYIO Harpy3Ky cMcTeMbl OTOM-
NeHnsa 34aHun.

B TO XXe Bpemsa Tam, rae ectb BO3-
MOXHOCTb MO CPaBHEHUIO C 3apy-
6eXHbIMU HOPMaMW COXPaHUTb U
Aaxke MPUYMHOXWTb 3aBblLLUeHHble

oTeyeCTBeHHble HOPMaTKBbI, YTO-
Obl «COJIOMKU MOANOXUTb» WU
«ybnaxunTb» 6GOraTtoro 3akasuu-
Ka, K COXaneHuk, 3Ta TeHAeH-
LM CBOMCTBEHHA HallMM MpoOek-
TUPOBLLMKAM, OHa 1 NposiBaseTcs
y coCTaBUTenel paccmaTpmBaemMo-
ro JOoKymeHTa. Tak, B OTHOLUEeHUN
pacyeTHOW TemnepaTypbl BO34y-
Xa B 06CNyXnBaeMOW 30He XWu-
NblX, OBLLECTBEHHbIX W aLMUHU-
CTPaTUBHO-ObITOBbIX MOMELLEeHUN
A0 1999 roaa Ao BbiIxoga W3me-
HeHUA Ne 2 k CHwul 2.04.05-91*
cornacHo n. 2.1.6 storo CHwul
N NpeawwecTBYOLWNX peaakunia
ee CnefoBano MpPUHUMATb «ANS
XONOAHOro nepuoja roga w ne-
PeXoAHbIX YCNOBUA MNpU Mpoek-
TUPOBAHUN OTOMAEHUA — MU-
HUMaNbHYH W3 AONYCTUMbIX
TemnepaTyp No ob6sA3aTenbHOMY
npuaoXeHWto 1, Mo KOTOPOMY Au-
anasoH AOoNyCcTUMbIX TeMnepaTyp
coctasnan 18-22 °C un, cooTBeT-
CTBEHHO, pacyeTHasa TemnepaTypa
Bo3ayxa byzet 18 °C». B V3meHe-
HUsaX Ne 2 CHul 2.04.05-91* nspa-
HUsa 1999 roga B Tom xe n. 2.1.6
y>e 3anmcaHo «npu NpoekTNpoBa-
HUN OTOMNIEHUNSA N BEHTUNALUN —
3KOHOMMYECKN LenecoobpasHyto
B npegenax ONTUManbHbIX TeM-
nepatyp no ob6sa3aTenbHOMY
npunnoxeHumto 5 B AnanasoHe
20-22 °C». YeTkOro pasrpaHunde-
HUSA HeT, HO B O4YepeAHON pejak-
unm CHulM 41-01-2003 3Tm orpaHu-
YeHUs BHeCeHbl B M. 5.1, KOTopbI
rnacuT, UTO B XOJIOAHbIM Nepu-
OfL roja pacyeTHyK TeMmmepaTy-
py BO3ayxa cnegyeT MpUHUMATb:

«a) B 06CyXMBaeMOI 30He XU-
NbIX NOMEeLWeHUnn — MUHUMab-
HYHO M3 ONTMMAaNbHbIX Temnepa-
Typ, TO ecTb 20 °C;

6) B ob6cnyxumBaemomn nan pabo-
yeil 30He XWAbIX 34aHUN (Kpome
XWNbIX MOMELLEHNI), 06LeCTBEH-
HbIX, aAMUHNCTPATUBHO-ObITOBbIX
N MPOU3BOACTBEHHbLIX MOMeLLe-
HUA — MWHWMaNbHYH W3 Aony-
CTUMbIX TemrepaTyp Npwu OTCyT-
CTBUN WN36LITKOB SBHOW TEMAOThI
B NoMeLleHUsax, To ecTb 18 °C».

B npuweawinx Ha cmeHy CHwull
Cn 60.13330 2012 n 2016 ro-
[OB M3JaHNA COXPaHWUANCbL mnpe-
Ablaywine dopmynmposku n. 5.1,
HO C BbIABMXEHVWEM Ha MnepBble
No3NLWN B aBTOPCKOM KONEKTU-
Be CI 60.13330.2020 coTpyaHW-
koB HWW CtpoutenbHoOn $u3mnKn
oNATb BEepHYINCb K Heonpeje-
NeHHoCTU M. 5.1 a): «B XONOAHbIN
nepuos roja B 06CNYXMBaeMOW

30HEe XWUbIX MOMELLEeHN pacyeT-
HylO TemnepaTypy BO3j4yxa cie-
AyeT NpUHMMaTb MO onTUMalb-
HbIM napameTpam [OCT 30494,
KoTOopble cocTaBnawT 20-22 °C»,
UTO HernacHO O3HauyaeT: B MyHU-
umnanbHoMm xunnbe — 20 °C, a B
KOMMep4eckoMm, rae 6osbLue 3anna-
TAT, MOXHO 21 °C, a To 1 22 °C.
EcTecTtBeHHO, paccmaTpuBaemble
MismeHeHVss Ne 2 He KOCHY/IWUCb
3TOro TekcTa. Ha ™Mol B3rnag,
JO/KHa 6bITb BO3BpalleHa ¢op-
mynmposka CHwll 23-01-2003 —
Cn 60.13330.2016.

To Xxe B OTHOLWEHUN MUHU-
MaJibHO HOPMbl BO34yXO00bMeHa
AN BEHTUAAUUN OTanaMBaeMblx
nomeweHun. C 80-x rogos Mpo-
LWNOro Beka, @ MOXeT, U paHblue
3Ta HOpMa MpUHMManacb ANS Xu-
NbIX NomelleHWn 3 M3/4 BO3Ayxa
Ha 1 M2 xunnon naowagu, ana opuc-
HbIX rMomewieHUn 40 M3/4 Ha oa-
HOro 4YesoBeKa B MOMELLEeHUAX
C ecTeCTBEHHbIM MPOBETPUBAHU-
eM 1 60 m3/4y 6e3 ecTeCTBEHHOrO
npoBeTpUBaHUSA; ANS Momelle-
HWIA, B KOTOPbIX NHOAN HaXO4ATCA
He 6onee ABYX 4acOB HemnpepbIB-
HO (KMHOTeaTpbl, 3pUTe/bHble 3a-
nbl v ap.), — 20 m3/4 Ha oagHOrO
yenoseka. VI 3Ta Hopma npakTu-
UecKkM He MeHseTCs 40 HacTosLe-
ro epemMeHu (cMm. lMpunoxeHne B
CIn 60.13330.2020), 3a wuckawuye-
HMEeM HOPMbIl ANS XUNbIX 34aHUN,
KoTopble nocne Bbixoga CTaHaap-
Ta ABOK 1-2002 «3aaHus Xunble
n obLiecTBeHHble. HopMbl BO3ay-
XxoobMeHa» CTanu 3aBuceTb, Kak
N 6bITOBble TEMAOMOCTYNJeHNS,
OT MJIOTHOCTW 3acefeHunsa KBap-
TUP: NpWU cpeaHen 3aceneHHOCTU
KBapTup MeHee 20 mM? ob6LLel nnio-
wajanm Ha 4JenoBeka U MeHee —
3 M3/4 Ha 1 M? Xunoi naowaau;
npw NAOTHOCTW 3aceneHus 6onee
20 ™M? obuie naowaan KBapTup
Ha yenoseka — 30 M3/4 BO3ayXxa
Ha yenoBeka, HO He meHee 0,35 06-
MeHa B 4ac oT obbemMa KBapTuUpbl.

AHannsnpys npouecc HOpMMpPo-
BaHMS MUHVMaNbHOIO BO34yX006-
MeHa B MoMeLLeHVsaX 34aHni B 3a-
pybexHbIX cTpaHax [9], B oTan4mne
OT Hallero HeM3MeHHOro cocTos-
HUSA BbiBNEeHa TeHAEeHUUs coBep-
LEeHCTBOBAHUSA MEeTOAMKM pacye-
Ta MUHVMaNbLHOro BO34yxoobMeHa
B CLUA, uTo npuBesio K CHuxXe-
HUIO yAeNbHOro ero 3HaydeHus.
Tak, ech no crtaHgapty ASHRAE
62-1-1999 MUHMMaNbHOE 3HaYeHne
BO3JyXO06MeHa B OPUCHbIX MoO-
MeLLeHVsX 3a4aBanocb B ob6beme
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Hapy>XHOrO BO3A4yXxa Ha u4esoBe-
Ka n coctasnsano 36 m3/4u (10 n/c)
Ha 4yenoseka (NPUMeEPHO CTO/b-
KO >Xe, KaKk n y Hac, — 40 m3/u),
TOo B HopMax ASHRAE 62.1-2004 3a-
ABJIeH HOBLIA MOAXOJ B ornpeje-
JIEHUN pacyeTHOro BO34yX006bMme-
Ha B MOMEeLLEHUAX 06LLLeCTBEHHbIX
34aHUN 3a UCKAKOYEeHeM Meau-
LUHCKUX YYpeXAeHU.

Hopma BO3ayxoobmeHa Tenepb
onpeaenseTcas CyMMUpPOBaHVEM
MoTpebHOCTN MoJauyn CBeXero
Hapy>XHOro BO3Jyxa Hemnocpea-
CTBEHHO AN AbIXaHWS 4YesioBeka
n ans pasbaBneHunsa BpegHoOCTelN,
BblAENSEMbIX B MOMELLEHUN, TAae
OH HaxXxoAWUTCSA, C y4eTOM 3aZaHHOM
NAoWaAN, NPUXOASLLENCA Ha Ye-
noseka. Torga cyMMapHbIi pacxoz
Hapy>XHOro Bo3ayxa, TpebyroLwmnin-
ca Ha ogHoro venoseka (V, ), M3/u4,
3aHMMaloLLEero 3ajaHHyo naowajb
MoMeLlleHWr B 30He BEHTUNALNN,
AO/DKEH 6blTb He MeHblue 3Hade-
HWUA, onpejeneHHOro B COOTBeT-
CTBUW C ypaBHeHVeM 6.2.2.1:

V,, =R, x P, +R xA, (6.221)

rae R — HOpma pacxoja Ha-
PY>XHOro BO3A4yXa, HeobXxoAMMOro
Ha OIHOro YenoBeka, M3/(4-4en.), co-
rnacHo Tabnuue 6.2.2.1 ana opuca
Rp =9 m3/u (2,5 n/c) Ha yenoBeka;

P, — KONWYeCTBO /1t04el B BeH-
TUANPYyeMOI 30He, MPUHATON
Mo yMONYaHWI, PaBHOW B JAaH-
HOM MpuMepe OAHOMY 4esioBeKy;

R, — HOpMa pacxoa Hapy>HOoro
BO3Jyxa, Heob6XoANMOro ANns pas-
6aBneHNsa BpegHOCTer, NCXOAALLMX
OT OKPYXeHWs 4yenoBeka, MpPUXo-
Aauasca Ha 1 M? 3agaHHOV no-
waan nosa rnomMeLLeHun B 30He
BeHTUAAUUW, M3/(4-M2), and odu-
ca R,= 1,08 m3/(u-m?),

A, — nnowajb nona BeHTUNU-
pyemMol 30Hbl MOMeLLeHUs, npu-
XOASALLLAACA HA OAHOro 4yesnoBeka,
MO YMONYaHUIO B M?, MO HaWUM
Hopmam CI 118.13330 3710 pac-
yeTHasa nJaowajb OTanJAnBaeMbIX
rnomMeLleHnn Ha 04HOro YenoBeka.

3Ha4YeHnsa BeNNYNH Rp 7 Ra, npw-
BeZleHHble B Tabn. 6.2.2.1, no 3a-
ABJIEHNIO aBTOPOB JOKYMeHTa, OC-
HOBaHbl Ha aHain3e NCTOYHUKOB
3arpsisHeHus, npeaenbHbIX KOH-
LeHTpauui 3arpasHaoWwmx Be-
LecTB U YPOBHSA BOCMpPUHKMAae-
MOV MPUemMNeMocTy BHYTPeHHero
BO3/yXa, MO3TOMY OHU OTANYAIOT-
CA ANs pasHbIX 34aHUIA 1 Mome-
LWEeHWA pa3NNYHOro HasHa4YeHus.

B paccmaTpuBaemMom npwu-
Mepe o¢mca B COoOTBeT-
cTBUWM C Tabn. 6.2.2.1 ASHRAE

62.1-2004 npu A, = 14 m?/uyenose-
Ka MUHWMaNbHbIA BO34yXO06MeH
Ha O4HOro 4YenoBeKa, onpegjense-
MbIl 13 dopMybl (6.2.2.1), byaeT:
Visuen =91 ++ 1,08 14 =24 M3/u
Ha yenoBeKka, Unn B 36/24=1,5 pasa
MeHblue, yem 66110 go 2004 roga.
CornacHo ASHRAE 62.1-2016, rae
Be/MYMHBI R 1 R, ocTatoTcs 6e3 u3-
MEHEeHMUs1, HO MPUHATA HOPMa MAOoT-
HOCTK 3aceneHus 20 mM? naowaamn
nona nomMeLLeHns Ha YenoBeKka, Mu-
HUMaNbHbIV BO34yXO06MEH Ha 04-
HOro 4yesoBeka okasancs 60/b-
we:V,,=9-1+1,08-20=30,6 Mm%y,
yem no ASHRAE 62.1-2004 —
24 M3/4, HO Ha M? naowaan nona
MeHbLle: 30,6/20 = 1,53 M3/(u-M?)
[mo Hopmam 2004 roga — 24/14 =
=1,7 M3/(4-m?)]. V13 yero cneayer,
UTO B CPaBHWUTENbHOW OLEeHKe
3HeprosapdekTUBHOCTX Npejnara-
eMoro pellieHns Npu KCNOAb30-

BaHVW HOBOW MEeToANKWN pacyeTa

MVWHWMaAbHOro BO3AyXOO6MEHa
B OTan/iMBaeMbIX W BeHTUNPYye-

MbIX MOMellleHNAX 6onee npaBuib-

HO TpebyeMmblil 06beM HapPYy>XHOro
BO34yXa JANA BEHTUAALUUUN OTHO-

CUTb Ha M2 Naowaan noja, a He
Ha 4YesioBeKa.

MosToMy B rapMOHU3NPOBaH-
Hyt HaMmu Tabn. 6.2.2.1 n3 ASHRAE
62.1-2016, nroM1Mo nepecyeTa HOp-
MaTMBHbIX 3HA4YeHU BO34yX006-
MeHa, NpuHATbIX B CLUA, ¢ yyeTtom
HopMuUpyemMol B Poccun NAOTHO-
CTW 3aceneHunsi MoMeLleHnin o6-
LeCTBEHHbIX 3aHUM pPa3INYHOro
HasHayeHWs BbINOJIHEH MNepecyeT
HOPM MWHWMANbHOIO BO34YyXO-
obMeHa, OTHEeCEHHbIX K eAnHU-
ue naowann nosa BeHTUAMpPYe-
MbIX MOMeLLEeHNM, KakK Ans HOpM
CLUA, Tak mn Poccuum, BKAKOYUB
B TabaunLy elle ABe AOMNOHUTENb-
Hble KonoHKkK [10]. FapMOHU3MpO-
BaHHaaA Tabn. 6.2.2.1 B BUae Ta-
6. B.2 nprBOANTCA B OMOAHEHHOM
HamMmu lMpunoxeHun B IameHeHUA
Ne 2 k CI1 60.13330.2020 (npw 3TOM
B Tabn. B.1 cneayeT WUCKNHOYNTb
CTpoKy «O6LecTBEHHbIE N afMU-
HUCTPATUBHO-ObITOBbIE»), @ CCbl-
Ka Ha Hee ykasaHa B n. A.4 lMpwu-
noxeHunsa A.

HanmoMHI, 4TO cornacHo Ha-
WM AeNCcTBYHLWMM HOpMam
CM 60.13330.2020 no Taba. B.1 Mpwu-
NOXeHUs B MUHUMaNbHbIN pacxos
Hapy>HOro BO3/yxa Ha OHOro ye-
noseka B OPUCHBIX MOMeELLEHUSX
C ecTeCcTBeHHbIM MPOBETPVBaHVEM
coctaBnseT 40 M3/4, a 6e3 Hero —
60 M3/4 He3aBUCMMO OT MJoLlAAN
noJsia nomeLLeHns, NPUXoAsLLerocs

Ha 3Toro yenoseka. A B COOTBeT-
ctBUM cn. 6.2 CM 44.13330.2012 «Ag-
MUHUCTPATVBHbIE U GLITOBLIE 3/a-
HUS» NAoLWajb MOMeLLEeHNI CNy>X6
ynpaBAeHns 1 KOHCTPYKTOPCKUX
6l0po creayeT NpUHMMAaTL U3 pac-
yeta 4 M? Ha ogHoro paboTHuW-
Ka ynpaBneHus U 6 M? Ha OfHO-
ro paboTHMKa KOHCTPYKTOPCKOro
6topo. [laxe ecny NpuUHATH MAOT-
HOCTb 3acefeHns 6 M? Ha OAHOro
yenoBeka U MUHUMAaNbHbIA BO3-
AyXO00OMeH COXpaHWTb B obbeme
40 M3/4u Ha 4enoBeka, yAenbHas
Be/IMUMHA €ero Ha M? pacyeTHOW
naowaam nomelleHuns oduca co-
ctaBuT 40/6 = 6,7 M3/4 Ha M2, UNKN
B 6,7/1,53 = 4,4 paza 6onblue, Yem
no Hopmam ASHRAE 62.1-2016!
A ecnn nNpuHATE 60 M3/4 Ha de-
JIOBEKa, Kak o4YeHb NHBAT NpUHUK-
MaTb MPOEKTUPOBLUMKMN, TO byaeT
B 6,6 pasa 6onblie! O6 aHeproad-
GeKTMBHOCTM Takux 34aHUI npu-
netcsa 3abbiTh.

Ecnu xe 0CHOBbIBaTbLCA HAa MeTO-
Anke pacyeta n3 ASHRAE 62.1-2016,
HO MPUHATb MO YMOJIYAHUIO NO-
WaAb Nona BEHTUANPYEMOI 30HbI
nomeLleHnsa no Hopmam Poccuu,
TO AN8 OPUCHBIX MOMELLLEHU KOH-
CTPYKTOPCKNX H6HOPO CYMMapHbI
BO34YyX006MeH Ha M? naowaan
nojla COrnacHo npeanaraemMon Ha-
MK Tabn. B.2 MpunoxeHus B k CI
60 6yaet:V ., =(9-1+1,08:6)/6=
=2,6 M3/(4-M?), UTO HOPMY BEHTUASA-
LMOHHOro Bo3ayxoobmeHa ASHRAE
Ha M2 naowajn nona npe.billaeT
yxe Tonbko B 2,6/1,53 = 1,7 pasa,
a He B 4,4 pasa npu 40 m3/4y
Ha uyenoseka. [lonydyeHHaa HoOp-
Ma BoO3ayxoobmeHa B Poccunm
2,6 M3/(4-M?) BCe paBHO b6ofblue
Mn3-32 MeHbllel naowaan nona
BEHTU/IMPYEMOW 30HbI Ha YenoBe-
ka, yem B CLUA — 1,53 m3/(4-Mm?),
HO He Tak KatacTpodmyHo.

C y4yeTOM WM3NOXEHHOro Hamwu
NpeAiioXXeHO AOMOJIHUTL paccMa-
TpuBaemoe lMpunoxeHue A «Pacyet
TenN0BbIX Harpysok Ha CUCTeMbl
OTOMNEHUS N BEHTUALMN» B V3Me-
HeHnax Ne 2 k CIM160.13330.2020 yka-
3aHUAMUN, Kakme NMPUHUMATb yaesb-
Hble 6bITOBbIE TEMJIONOCTYNAEHWNS
ANS XUNbIX MHOTOKBapTUPHbIX
AOMOB U 06LEeCTBEHHbIX 34aHUN
pa3HOro HasHayeHVs M B OTOMU-
TenbHbLIA Nepuos W B MNepuoj
oxnaxJAeHnuss BMecTe C npunara-
emoln Tabnuuen (n. A.7); aonon-
HUTb TeKCT J06aBOYHBLIMU Tennao-
NOTepPsIMU K OCHOBHbIM, Kak 6b1710
B MPOMyLLEeHHbIX MPUNOXEHUSAX
(MpumeyaHua 5, 6, 7 k n. A.2),
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npeaocTaBUTb MeTOAUKY pacuye-
Ta TensonoTepb KaXA0on KOMHaThbI
B KBapTUpe C eCTeCTBEHHbLIM Npu-
TOKOM Ans onpejeneHuns naoLla-
AN HarpeBa OTOMUTENbHbIX MPU-
6opoB (M. A.8); NpeanoxuTb, Kak
onpefennTb pacyeTHble Tenaono-
Tepwn NeCTHUYHO-TNGTOBOroO y3na
B MKJ (n. A.9); kak onpeaenntb
pacyeTHyYK TEenaoBYH Harpysky
Ha C1UCTeMy BOASIHOrO OTOMAEHUS
MHOrOKBapTMPHOro AomMa 1 obLe-
CTBEHHOTO 3JaHUA C ecTecTBeH-
HbIM MPUTOKOM HapPy>XHOro BO3Ay-
Xa AN BEHTUNALNN OTaMINBaEMbIX
nomMeuwieHn (n. A.10), a Takxe
C KPYrN0CYyTOUYHbLIM PEeXVMOM pa-
60Tbl U C MexaHN4eckon NpUTOoY-
HOW BeHTUAALUMEN C LeHTpanu-
30BaHHbIM HarpeBOM HAPYXHOTO
Bo3gyxa (nnm. A.11 — A.13); Kak
onpeAennTb pacyeTHYH Tena0BYyHO
Harpysky Ha CMcTeMy BO34YLLUHOMO
OTOM/EHUS, COBMELLEHHOTO C Npu-
TOYHON BeHTUAAUMeln (nn. A.14,
A.15), a TakxXe B O6LLUECTBEHHbIX
3aHUSX C MEePUOANYECKUM PeXU-
MOM 3KChyaTauum, HO C Hemnpe-
pbIBHbIM oTOMaeHveM (n. A.16).
[Janee cneapyet obpaTuTb BHWU-
MaHue Ha n3MeHeHus «lMonoxeHns
0 COCTaBe pa3zenoB MPoOeKkTHOW A0-
KyMeHTauum n TpeboBaHnaxX K nx
coAepXaHuo» B peaakumm, yTBepx-
AeHHol MocTaHoBNeHMeM [MpaBu-
TenbctBa PO o1 27.05.2022 Ne 963.
Heobxo0A1MO BbIAENNTb TEKCT, CBS-
3@HHbIA C yCWJIEHMEM pPOau 3KC-
nepTusbl, — MepBbIA MYyHKT Ha-
YyMnmHaeTcs co cnoB: «1. HacToswee
nosioXXeHue ycTaHaB/IMBaAeT COCTaB
pa3genoB MPOEKTHOW AOKYMeH-
Tauum, noanexawlier 3KcnepTu-
3e ..» (B npeablayLier pesakuum
AOKYMEHTa CCbIIKM Ha 3KCnepTu-
3y He 6bI710), U pacnpocTpaHsaeT
AeNCcTBUS npeanaraemMoro AokKy-
MeHTa He TOJIbKO Ha CTpOoUTEeNb-
CTBO HOBbIX 34aHUM, a Takxe Npu
VX PEKOHCTPYKUWUW U KanuTaib-
HOM peMOoHTe, HO N «C pacluumpe-

HVEeM pacnpocTpaHeHna NpUHATLIX
B I'IpoeKTHOIZ AOKYMEHTALUWNWN TeEX-

Hn4YyeckKnx QELIJEHVII7I Ha BO3MOX-
HOCTb UX peannm3aunnn npum >SKC-

nayaTaunm ob6bekTa KanntaabHOro
cTpouTenbcTBa» (CM. N3meHeHUs
Ne 2 k n. 3 CocTtaBa pa3fesios).
OTMeTuM npu 3TOM TpeboBaHMSA
3T0oro lMonoxeHus B n. 19 Kk noa-
pasgeny «OTonneHue, BEHTUNSA-
UMa N KOHAMLUNOHWPOBaAHME BO3-
Ayxa, Tennosble ceTu» pasgena 5,
KOTOPbIA COAEPXUT B TEKCTOBOW
4acT HeobXoAMMOCTb BKJKYEe-
HWA B NPOEKTHY AOKYMEHTALNIO:

«e) cBejleHNs O Tema0BbIX Ha-
Cpy3Kax Ha oTom/JieHWe, BeHTUASA-
LU0 ...», YyeMy omeeyaem 1-a 4acme
lMpunoxceHus A nn. A1 — A.16,
BK/IHOYAA MOU [OMONHEHUHA, U

«N) onucaHve CUCTeM aBTOMa-
TU3aUMN 1N AnCneTyepr3aLmm Npo-
Liecca peryinmpoBaHus OTONIEHUS,
BEHTUAALUUN U KOHAULMOHWNPO-
BaHVA BO3Ayxa», Yemy omeeyaem
2-9 4acme Moe20 00no/HeHus K [Tpu-
noxceHuro A: Memoduka pacdema
2pagukos peaynuposaHuUs noda4vu
mensomel 8 cucmeMel OMONAeHUs,
nn. A.17 — A.22. ina peanusauunu
npw sKcnayaTaumMn obbekTa Ka-
MMTanbHOro CTPOUTeNbCTBA Of-
TUMaJIbHbIX 3HeprocbeperaroLmnx
peweHnin B 4acTu peryampoBa-
HUS MoZayn TernoTbl B CUCTEMY
oTOoMN/IeHUss 3[aHUIN HeobXoAMMO
B MPOEKTHOW AOoKyMeHTauuMn pac-
cuUnTaTb Tpebyemble ANS KaXAOW
CUCTEMbl OTOMNEHUS NHAVBUAYab-
Hble rpaduKkn N3MeHeHNs TeMnepa-
Typbl TENJOHOCUTENSA, MOAaBaeMo-
ro B 3Ty CUCTEMY B 3aBUCUMOCTMU
OT TemMnepaTypbl HaPY>XHOro BO3-
JyXa 1 C y4eTOM BCex COCTaBAsAO-
LWMX Tennosoro 6anaHca sgaHus,
NMO3BONSAOLLME OT peanmsaynm 3Tnx
rpadnKoB perynmpoBaHunsa AOCTUT-
HYTb 3KOHOMUW TEMI0BOW 3HEPTUN
Ha oTtonsieHne oT 15 g0 40 n 6onee
NpoLEeHTOB B ro4oBOM MnoTpebe-
HUW MO CPaBHEHWIO C HAaCTOALMM
CoCTOAAHMEM, N 6e3 AOMONHUTENb-
HbIX MHBECTULWIA, a nNyTeM nepe-
HaCTPOWKM KOHTpOAiepa WMeto-
Leroca perynaropa.

[na 3akpenneHua 3Toro pe-
3y/fibTaTa HEO6XOAMMO 3aMeHUTb
KOHUOBKY 1-ro npeasiioXxeHus
n. 6.1.2 Ha: «..a Takxe aBTOMa-
TUyeckoe perynMmpoBaHune nooda-
Yy TennoTbl B CUCTeMy oOTomnje-
HUS B 3aBUCMMOCTMN OT M3MEeHeHUA
TemMnepaTypbl HAPY>XHOT0 BO34yXa
¢ yyemom ysenuvuearowelica 0o-
AU 6simoseix mensonocmynsaeHul
8 mensosoMm 6asaHce doma € no-
gblleHUEeM HApyXHoU memnepamy-
pbl U y4emoMm 8bi48/1€HH020 3ana-
ca mensogoli MOWHOCMU cuCmeMsl
omonaeHuUs» — 8vl0eseHHoe KypCu-
goM 00No/sIHeHUe asmopd.

Takoli pe3ynbtat 6bl1 Moa-
TBEPXAEeH HaTypHbIMW MUCNbITa-
HUAMUW, MPOBOAUMBIMYK B OTOMU-
TenbHOM ce3oHe 2009-2010 roaoB
no uHunymatmee Mocrocakcnep-
TU3bl (B KOTOpoOW A paboTan
HayalbHWKOM oOTJAena >3Hepre-
Tnyeckon s3dPekTUBHOCTN 3aa-
HWIA) 1 NO PacnopsaXeHU M3-
pa MockBbl HO. M. JlyxkoBa

(Ne 4-19-17233/9 oT 4 ceHTA6psa 2009
rosa) B 84-kBapTUPHbIX 12-3TaXHbIX
TUMOBBIX GNOYHBIX AOMax Cepuu
[1-18-01/12 B FO3AO Ha yn. O6py-
YeBa MOC/e KanpeMoHTa C yTen-
NleHneM, B OJHOM U3 KOTOpPbIX
KOHTpONnep perynsatopa noja-
UM TennoTbl B MECTHYK CUCTEMY
oTtonneHns 6bia MepeHacTpoeH
Ha ONTUMU3VPOBAHHLIV rpaduk,
OMWCaHHbIA B HAaWUX AOMNONAHe-
HUAX K M3MeHeHusm [lpuioxe-
Husa A CI 60. B gpyrnx pgomax
KOHTponsep AYY 6bl1 HacTpoeH
Ha noAjep>XaHue NPoeKTHOro rpa-
dnKa c pacyeTHbLIMM NapameTpa-
MU TensioHocuTensa 95-70 °C He-
3aBNCMMO OT 3arnaca TernjoBoW
MOLLIHOCTW 1 6e3 yyeTa yBennyu-
BatoLlelicst 4011 6bITOBbLIX TEMNN0-
BblZe/IeHNIA B Tena1oBoM 6anaHce
AOMa C NoBblILLeHeM TemnepaTy-
pbl Hapy>XHOro BO3jyXa, HO 3aTo
KaxAbli OTONUTENbHbLIA Npubop
6bl1 060pyfOBaH TepMOCTaTOM
N KaXAbl CTOAK CUCTEMbl — aB-
TOMaTU4YeCckUM 6anaHCUPOBOYHbIM
KNarnaHoM.

B AoMe, B KOTOPOM KOHTpoOnep
6bl71 MepeHacTpoeH Ha ONTUMU3U-
pOBaHHbIN rpadunKk N OH moasep-
XuBancs ¢ 18 HosAbpsa A0 Hauya-
na anpensa B TedyeHme 4,5 mecqaua
noapsag, YAeNnbHbIV rogoBol pac-
X0/, TensoBOW 3Heprun Ha oTon-
JleHne, nepecynTaHHbIN Ha Hop-
Mann30BaHHbIM OTOMUTENbHbIN
nepuog, coctasmn 99,5 kBt-u/m2
A ecnu ele yyecTb 6-npoueHTHoe
peasibHOe yBenn4yeHne NoBepxHo-
CTW HarpesBa OTOMUTEJIbHbIX MpPU-
60pPOB MO CPaBHEHMUIO C MPOEKTOM,
3adpUKCMPOBaHHOE COOTBETCTBYHO-
WMMKW aKkTamMu npu obxoje KBap-
TMp, To ¢akTmyeckoe Tenaono-
TpebneHne goma 6bI10 6bI Agaxe
HUXe HopmaTmBa — 95 KBT-u/m2.
B T0 e Bpemsa TensonotpebneHve
Tpex AOMOB, MNojaya TenaoThl B CU-
CTeMY OTOMJIEHUS KOTOPbIX 6bina
HacTpoeHa Ha MPOEeKTHbIV pexum
paboTbl 6e3 yuyeTa 6bLITOBbLIX Ten-
NIONOCTYNAEHVA B MONHOM 0O6be-
Me, oKasanuck B cpefHem (133,2 +
+146,4 + 141,3)/3 =140 kBT-4/Mm?,
4TO Ha 47% 6onblle HOPMaTUB-
HOro 1 AOCTUTHYTOro HamMu B Ta-
KOM >e gome. TemnepaTtypa BO3-
Ayxa B KBapTupax He onyckanacb
HXe KOMGPOPTHOro ypoBHS. Pe-
3yNbTaThl UCMbITAaHWA OMy6AMKO-
BaHbl B [11, 12].

YTBEepXAeHne, 4YTO YTOUHATb
TeMnepaTypHble rpadurkm NoAaun
TennoTbl Ha OTOMJeHne He akTy-
aNlbHO, MOCKO/IbKY MO TPeboBaHMAM
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aAaHHoro CI1 Ha Bcex oTonuUTenb-
HbIX Mpubopax CUCTEeMbl OTomMe-
HUSA yCTaHOBNEHbl TepMoperyns-
TOpbl, KOTOpble aBTOMAaTU4YeCKMU
YCTPaHAT N36bITKX TEMI0Tbl B OTa-
NANBaeMbIX MOMELLEHWAX, OLIN-
604HO. /1 ownbka KpoeTca B TOM,
UTo B CUCTeMe oOTonneHusa 6e3
TepMoperynaTopos, HO C aBTope-
ryimpoBaHneM Ha BBOJE B COOT-
BETCTBUMW C pa3paboTaHHbIM HaMWK
rpadmkomMm yxe AOCTUTHYTa 3KO-
HOMUS TenaoTbl Ha OTOMAeHue,
JaXKe BbI3blBalOLLAs Yy HEKOTO-
PbIX COMHEHUS, HO MOATBEPXAEH-
Haa GaKkTNYEeCKUMU N3MepeHnaIMm
oT EPL,, a TakxXe n TeMm, YTO B HO-
BOM pegakuun n. 6.2.13 ocHoB-
HOro TekcCTa, KOTOPbIA FNacuT:
«6.2.13 HOMWHaNbHbLIA TEeni10BOW
MOTOK OTOMWUTENbHOro npmbopa
cneayet mMpuHMMaTb B COOTBeT-
CTBUWN C pe3ynbTaTamMuy pacye-
Ta. MNpw Hannuum Tepmoperyns-
Topa HOMWHaNbHbLIA TenaoBON
MOTOK OTOMWUTENIbHOro npubopa
cnepgyet npuHmMmatb Ha 10-15%
bonblue TpebyemMoro no pacyery,
ANS BO3MOXHOCTU BblbOpa noTpe-
buTenem gmanasoHa KOMPOpPTHO
TemnepaTtypbl (B _Npegenax gony-
CTUMOrO0 AManasoHa) U KOMMNeHca-
LMW HEYUYTEHHbIX AOMONHUTENbHbIX
TEeNN0BbIX MOTepb». HanomunHato,
yTO cornacHo NOCT 30494 fonycTtu-
MbIli AVana3oH TemMrnepaTyp B XO-
nogHoe BpeMs roja coctaBnseTr
18-24 °C, a gmanasoH komdopT-
HoM — 20-22 °C. Kak 3TO MOXHO
BbI6VPaTb AManasoH KOMPOPTHOWM
TemnepaTypbl B npegenax Aony-
CTUMOTO AnarnasoHa?

MpakTuka nokasbiBaeT, YTO B
Poccun, Ha BCAKUIA cay4an, npu-
MEHSOT TepMoCTaTbl, HacCTpPO-
€HHble JaXe Ha noajepXaHue
26 °C. DTO O3HayaeT, 4YTO OHWU
HaUMHAaKT 3aKpbliBaTbCA (a MeH-
TannTeT POCCUINCKOro XnUTens Ta-
KOB, YTO 60/bLIMHCTBO yCTaHaB-
NNBAKOT TepMoCTaTbl Ha MojaHoe
OTKpbITME KJjamaHa) npu AoCTu-
XeHunn 24-26 °C. Ho 3Ta Tem-
nepatypa ANns NoOAaBASAOLWEro
6O0NbLUNHCTBA XWUTenen aBnsieT-
Cs N3BbITOYHOW, U OHU, He Ao-
XNAAAChb, KOrga npousonaer a.-
TOMaTMyeckoe 3aKpbiTMe KnanaHa
TepMoperynatopa, OTKpbiBatOT
OKHa, cbpacbiBag U3ANLIKK Te-
NAOTbl Ha yauuy, a TepMocTaThl
MPOAO/IXAT ocCTaBaTbCsAd B OT-
KPbITOM MOM0XeHUU. ITO noa-
TBepXjaetcs TeMu Xe UCMbITa-
HUAMU Ha yn. O6pydeBa [12].
B pome 59, cnctema oTonneHuUs

KOTOpOro 6bina o6opysoBaHa, Kpo-
Me TepMOoperynsaToposB, eLle 1 Te-
naopacnpegenMtensaMy Ha oTonu-
TenbHbIX Npubopax, ¢ 20 gekabps
2009 no 19 guBapsa 2010 roga
aBTomaTmka AYY oTka4mnacs,
UTO 4YeTKOo BUAHO MO pe3koMy
yBeNNYeHN0 pacxoja TenJoHOo-
CUTeNa Ha oTonneHue A0 MakCu-
Myma — ¢ 2,4 o 4,5 1/4 (noutn
B ABa pasa), M pacxod Tenno-
Tbl, MoTpebnseMblli CUCTEMOW
oTonaeHus, Bblpoc Ha 40-50%
no CpaBHEHWK C TpebyeMbiM —
TepmMocCcTaTbl He CMOMAM CHATb
3TOT neperpes. W TonbKO Korga
BHOBb Oblfa BKJIlOYEHA aBTOMa-
TUKa Ha AYY, TennonoTtpebreHune
BOCCTAHOBUAOCb A0 MPOEKTHOrO.
CunTtato, NopgyYepKHyTOoe MHOW
B n. 6.2.13 (B_npepenax pgony-
CTUMOro Aawana3oHa) cneayet
NCKOUYNTB!

B [13] 6bl10 BbIABNEHO, UTO B
FepmaHun, Beayuien ctpaHbl EB-
poOMenckoro cowsa, «rpapukm
M3MEHEeHNA TenJoBOW Harpysku
Ha cucTemMy OTOMAeHUs 34aHWNs
B 3aBUCMMOCTM OT TemMmepaTy-
pbl HapyXHOro BO34yXa» CTpPO-
ATCA 6e3 ydyeTa 6bLITOBbIX Ten-
NonocTyniaeHnr — oTonneHue
npekpawiaeTcs npu Temrnepartype
Hapy>HOro BO3AyXxa, PaBHON pac-
YeTHON BHyTpeHHel 20 °C. C Tou-
KN 3peHns aBTOpPOB Vi3meHeHWNi
Ne 2 k CIN 60.13330, oTBepraroLLmx
Haly AOMNOJHEHUS, Ka3anocb 6bl,
npaBuUAbHO — cucTemMa oTomne-
HUA paccymMTaHa Ha nojaepxaHue
TemMnepaTypbl BO34yXa B XXUbIX
KoMHatax 20 °C wn npwu CcHWXe-
HUWN HapPY>XHOW TemnepaTtypbl HU-
xe 20 °C n poaxkHa BkAwYaTbca/
BbIK/HOYATLCS CUCTEMA OTOMJIEHMS
3p4aHna. OfHaKo, Kak Mbl yXxe OT-
Medanu, TennoBol 6anaHc 3aa-
HWUSA, U3 KOTOPOro onpejenser-
CA TennoBas Harpyska cucTembl
oTon/JeHVns, BKAOYaeT He TOoJib-
KO TensonoTepu Yepes HapyxXHble
OorpaxAeHuss M pacxos TennoTbl
Ha HarpeB HapyXHOro BO3Ayxa
AN BEHTUAALWW OTanamBaeMblX
noMeLleHun, HO 1 MNOCTynaeHune
TennoTbl OT BHYTPEHHWX Tenno-
NCTOYHMKOB (OT OCBeLleHus, pa-
6OoTalOLWMX dNeKTPUYECKUX WAun
rasoBbIX MANT, BKIFOYEHHbIX 3J1eK-
TponpubopoB, OT MNOJIb30BAHUS rO-
psdyei BOAOW 1 MoNOTeHLecyLnTe-
nem n, HakoHew, MeTabonunyeckme
TennonoCTynaeHns oT HaXOoAALLMNX-
CA B MoMeLleHUU nwojen), a Tak-
Xe BHellHWe TenaonocTynaeHus
OT COJIHEYHOW paanaynun.

Hannyue 3Tnx Tennonoctynse-
HWY MNO3BONSET HaudMHaTb OTOM-
NeHne npu 6onee HU3KUX TeM-
nepaTypax HapyXHOro BO34yXa,
UTO Co34aeT AOMONHUTENbHYH
3KOHOMUKO TEeMnJ0BOWV 3Hepruu
Ha OTomn/eHune, No3BoJISAS CHU3UTb
BbIOPOCHI Yr1eKncaoro rasa nytem
COKpalleHNs 06beMOB CKUTaHUS
MCKonaeMmoro TonavBa AN Mo-
nyyeHna 3Ton 3Heprun. MNpasaa,
npu OCyWecTBAEHUN LeHTpasb-
HOro aBTOpPeryanMpoBaHUA MecT-
HbIX CUICTEM BOAAHOrO OTOM/JeHUs
34aHNIA CONTHEeYHble TenaomnocTyn-
NleHVs y4yecTb 3aTpPYAHUTENbHO
(3TO BO3MOXHO Mpwu pasjeneHumn
cucTemMbl oTonNeHWa Ha nodacas-
Hble BETKM C CaMOCTOSITEeNIbHbIM
LeHTpanbHbIM aBTOperyanpoBa-
Huem rpaduka nojaym TennaoThl
B 3aBUCMMOCTU OT U3MEHEHUS Ha-
PpYy>XHOV TemnepaTypbl C aBTOKOp-
pekuuen rno OTKJOHEHW OT 3a-
[AHHOrO 3Ha4YeHUs TemnepaTypbl
BO3/4yXa B MOMeLLeHNAX, OPUEHTU-
pPOBaHHbIX Ha AaHHbIV dacag [14]),
a 6bITOBbIE TEMNOMNOCTYNNEHUS YUL-
ThIBAlOTCA MyTeM MnapannenbHoro
cMelleHnsa rpadmka M3MeHeHUs
TEeNA0NpPoOu3BOANTENBHOCTU CU-
CTeMbl OTOMJEHUs, MOCTPOEHHO-
ro 6e3 yyeTta 6bITOBbIX Tenjomno-
CTYN/NeHUM, BHU3 B 3aBUCUMOCTU
OT 40NN 3TUX TenA0NnoCTynaeHnM’
K pacyeTHOWM Ten/aoBOW Harpyske
CUCTeMbl OTOMAEHUSA, MOCKOJbKY
cpefHecyToUHasa BennUdMHa 6bITo-
BbIX TEMJIONOCTYMAEHUI NpakTuye-
CKM MOCTOSIHHA B TeYyeHKe oTonu-
TeNbHOro nepmoja v He 3aBUCUT
OT V3MeHeHUs TemrepaTypbl Ha-
PY>XHOIO BO34yXa.

YanBuTeNbHO, YTO B epMaHum
npeHebperarT TakoM BO3MOXHO-
CTbKO MOJIyYeHUSA AOMNOJIHUTENb-
HOW 3KOHOMWW SHEPruun Npu oTonmn-
NleHnn 3aaHnin. HecmoTpsa Ha To,
UTO W3-3a HU3KOM MNOTHOCTM 3a-
ceneHus kBapTup B [epmaHuu
(47 m? obLien nnowagn Ha oaHo-
ro Xutensi, B Poccuu no AaHHbIM
Pocctata — 24 m?, a B MockBe —
20-22 M? Ha OAHOTO XWUTens) Ao-
N 6bITOBbIX TenJ0MNOCTYNAeHUN
K TennoBOV Harpyske cuUCTeMbl
oTonneHuns coctasnseT okono 0,09,
B TO BpeMs KakK B YMOMUHAEMBbIX
Bbllle AOMax MOCKOBCKOW cepumn
I1-18-01/12 nocne kanpemMoHTa
c yrenneHnem — 0,25, pacuyeThl,
BbIMONHEeHHbIEe B [13], nokasa-
v, 4to B [epmMaHmny nepepacxos
TEenj0BOM 3HEPrun Ha oTonjaeHmne
XUAoro gomMa 6e3 yyeta 6bITOBbIX
TennonocTynaeHuU B TenJoBOM
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banaHce goma fgaxe npum nUx mMu-
HUManbHoW BennumHe 10 BT/Mm?
MAOLLAAN XUNbIX KOMHAT COCTaBNSA-
eT 19,3%. 510 gocTaTouHO ybean-
TeNbHO AN NepecMoTpa MEeTOANKN
onpejeneHns rof0BOro Tenaono-
TpebneHnsa Ha oToneHne 34aHUiA
O/lHOBPEMEHHO C WHOCTPAHHbLIMU

nporpamMmmMamMum pacyetTa cucTtem
oTonaeHnd, NCnoJibsyeMbiMU pOC-

CUACKNMU NPOEKTUPOBLLNKAMU,
1 COOTBETCTBYHOLLE NepeHacTpom-

KN KOHTpO//epa aBToperynatopa.
Mepepacxos TenaonoTpebneHus
Ha oTonjeHMe AoOoMa 3@ OTOMW-
TeNbHbIV nepuog npu yyete Obl-
TOBbIX TErnJIONOCTYMNAeHUA B pac-
yeTe TeMnI0BOWN HArpyskm CUCTEMbI
oTonneHus, HO 6e3 y4yeTa MOBbI-
LeHnsa X A0Nn B TenaoBoM 6a-
NlaHCe AoMa C MoBblILLEHNEM TeM-
nepatypbl HapyXHOro BO3A4yXxa
BbllLle pacyeTHOM cocTtaBuT 9,7%,
a npekpallieHune OTOMJIeHUs MNpu
t,=17,2 °C.

B >xwmnelx pgomax cepumn
I1-18-01/12 nocne kanpemMoHTa
C yTenneHvem, eciun He YYUTbl-
BaTb 6blTOBble TenaonocTynjae-
HWHA, Nepepacxoj TennoTbl byaer
75% OT rofoBOro TenaonoTpe6-
NeHna npu aBToOperyanpoBaHUN
nogayn TenaoTbl Ha OTOMJIeHMe
rno npeaaaraeMon Hamm MeToaunke
C NpekpaLleHieM OTOMNAeHUs Npun
t.= 11,0 °C. Ecan 6biTOBbIE TeN10-
NOCTyN/AeHUS yYNTbIBaTb B pa3mepe
10 Bt/m? BmecTo 17 BT/M? cornac-
HO 3acefeHHOCTW, TO Mepepacxo/,
Tennotbl byger 53%, a nepepac-
X044 TennonoTpebneHus Ha OTo-
nneHne AoMa 3a OTOMNUTENbHbIV
nepuog npu y4yete 6bITOBLIX Ten-
nonocTynaeHWr B pacyeTe npo-
VM3BOANTENLHOCTM CUCTEMbI OTOM-
neHns, Ho 6e3 yyeTa NOBbILWEHNS
VX AONU B Tenj0BOM bHanaHce fo-
Ma C MOBblLLUeHMeM TemmnepaTypbl
HapYy>XHOro BO3AyXa Bbillle pacyeT-
HOW cocTaBUT 37%. MNoBepPXHOCTb
HarpeBsa OTOMNUTENbHbIX NPMHOPOB
CUCTeMbl OTOMIEHUSI B paccMaTpu-
BaeMol cepun foma 6blna 3aBbl-
LweHa Ha 20%. [lna yctpaHeHua co-
34aBaemMoro npu 3ToM neperpesa
napameTpbl TEMNJI0HOCUTENS, LINPKY-
NNPYHOLLEro B CMCTeMe OTOM/EeHNS,
AOKHBI 6bITb B pacyeTHbIX yCno-
Buax 84-63 °C Bmecto 95-70 °C.

N nocneaHee, B M3MEHEHUAX
K MMonoxeHWto o cocTaBe pa3je-
JIOB MPOEKTHOW AOKYyMeHTauuu
. B nogpasgene «3. OTonneHwue,
BEHTUASAUMUS ..» TMOSBUIUCH HO-
Bble TpeboBaHUS O HeobXoAMMO-
CTW BKJIFOUEHUS B MPOEKTHY A0-
KYMeHTauuo 3Toro nogpasgena:
«0.3) CBeAeHUIn 0 nokasaTensax
SHepreTnyeckon 3¢deKTUBHOCTU
obbeKkTa KanmTanbHOro CTpou-
TenbCTBa, B TOM 4ucae O Moka-
3aTenax, XxapakTepusyrLmx rogo-
BYIO yAeNbHYH BEANYMHY pacxoaa
Tenn0BOWN 3HEePrnuu Ha oTonaeHune
W BEHTUAALMNIO B 06bekTe Kamnu-
TaNbHOro CTPOUTENbLCTBA; (B pe.
MrP® ot 27.05.2022 Ne 963) —
30ecb U 8 n. 0.4) seHas owubka:
mam yKa3aHo «pacxo0a mensoHoOCU-
mesel», a Ha00, KOHeYHO, «pacxodd
mensiogol 3Hepa2uu Ha omonseHue
U 8eHMUASIYUK», NOMOMY YmMo pac-
X00 mensioHoCuMesi He HopMmupyem-
CSl, €20 U3MeHeHUA C8A3AHbI C U3Me-
HeHUeM nompebHOCMu omonsieHus,
dasee no mekcmy (B. Jluguak)*;
0.4) cBeAeHWN O HoOpMmupye-
MbIX MOKa3aTensx yAe/bHbIX rofo-
BblX pPacxoj0B Ten/Ja0BOWN 3Hep-
TUA Ha OTOMIeHUNE U BEHTUAALMIO
1 MaKCMManbHO AOMNYCTUMbIX BEN-
UMHAaX OTKJIOHEHWI OT TakMX HOp-
MUpYyeMbIX MoKasaTtenern (3a wc-
K/toYeHeM 34aHUM, CTPOEeHWUM,
COOpPYXeHWIA, Ha KoTopble Tpebo-
BaHUA 3Hepretnyeckon sdpdek-
TUBHOCTW HE PaCMpPOCTPAHATCA.
Hamun paspaboTaHbl 1 nepega-
Hbl B HAW CTtponTtenbHol ¢unsnm-
Kn n OAY «dUC» npepnoxeHus
06 M3MEHEeHUAX WU AOMONAHEHWU-
AX OCHOBHOrO TeKCTa JAOKYMEHTa
M MPUAOXEHUM K Hemy, OoTpaxa-
owyre 3T TpeboBaHUSA 3Hepro-
50 PeKTUBHOCTN, HO, Yy4uUTbIBas
TPYAHOCTW, CBSA3aHHbIE C U3BATU-
€M Y4acTu TekCTa, MOCBSALLEHHOro
3HeproadpPpekTUBHOCTN 34aHUN,
n3 CIM 50.13330.2012 «Tennosas
3alnTa 34aHNN», A He HacTanBato
Ha peanm3aunm 3TUX Npejnoxe-
HUIA B paccmaTpuBaeMbIX W3Me-
HEeHUAX — K COoXaNleHunto, 6e3 3To-
ro JOMOJIHEHWNS B HalleW cTpaHe
byaeT NPOAOAXKATHCSA HEBbIMOHE-
HUe TpeboBaHW Mpe3ngeHTa (ykas
Ne 889 o1 04.06.2008), lNMpaBuTeb-
CTBa 1 3aKOHOAATEbHbIX OPraHoB

O MOBbIWEHNN 3Hepros3ppekTnB-
HOCTU CTPOALMXCA W KanuTalb-
HO PEeMOHTMpPYEeMbIX CyLLeCTBYHO-
wux 3aaHunim [15] — Toxe robunen,
fecaTb neT cTaTbe, obpaTumBLUEl
Ha 3To BHMMaHuMe! /1 BCce, Kak ro-
BOPUTCS, «MUMO Cajja C MecHer» —
3TO elle caMoe MArkoe Bblpaxe-
HUe, Korja CTpemsieHne OCBOUTb
WHBECTULUMN MNoAaBAseT rocysaap-
CTBEHHYIO Lie/1ecoobpasHoCTb.

MosTomy uenecoobpasHen uns-
AaTb 3TV MaTepuanbl OTAeNbHbIM
[LOKYMEHTOM BMECTO [JeCTBYIOLLEro,
HO TpebytoLiero 06HOBAEHNSA CTaH-
fapta HOI (HeiHe HOMPU3) «Tpe-
60BaHVSA K COAEPXXAHWNIO 1 pacyeTy
nokasaTenei sHepreTM4eckoro nac-
nopTa NpoekTa >MI0ro 1 0bLLeCTBeH-
Horo 3gaHusa» CTO HOIM 2.1-2014,
paspaboTtaHHoro HIM «ABOK», He-
CKONIbKO M3MEHMB Ha3BaHue Ha:
«Peanusauyns TpeboBaHM NoBbILLe-
HUS 3HepreTuyeckon 3edekTBHO-
CTU 34aHUIA N CUCTEM WX UHXeHep-
HOro obecneyeHs. JHepreTMyYecKnin
nacnopT 3aaHuin. Nprmepsbl pacyeTa
3HeproadpPeKTBHOCTM NpoeKTa 34a-
HUM». W, 4To6bI peanmsaunsa 6binia
peanbHOV, cnefyeT yTBepAnTb 3TOT
JOKYMEHT Ha desiepasibHOM YPOBHE.
JlOKyMeHT yxXe MnoAroTos/eH K ne-
yaTu, HO He BocTpeboBaH. BoT ero
coiepxaHue.

Peannsauyna TpeboBaHWN no-
BblLLUEHNA 3HepretTnyeckom >3¢-
GeKTMBHOCTU 34aHUA U cuCcTeM
NX WHXEHepHOro obecnevyeHus.
DHepreTUYecknin NacnopT 34aHUA.
MpuMepbl pacyeta aHeproadpoek-
TUBHOCTW MpoekTa 3JaHui

BeBepeHue

1. O6bnactb NMpUMeHeHMs.

2. HopMaTuBHble CCbINKN.

3. TepMuHbI 1 onpeaeneHns.

4. Obulme NONOXEeHUs.

5. TpeboBaHna K 3HepreTuye-
CKOMY MacrnopTy npoekTa 3AaHus
M NOpPASOK ero paspaboTku.

6. CocTaB 3HepreTMyeckoro rnac-
nopta npoekTa 34aHus.

7. PacyeTt TennonoTtepb 4epes
HapyXHble OrpaxzaeHus.

8. PacuyeT pacxoga TennoBOW
3Heprnn Ha oTomnjaeHne N BEeHTU-
NAUNIO XUAbIX N 06LLEeCTBEHHbIX
34aHNI 3a OTOMWUTEsIbHbIV Nepwu-
0f, C eCcTeCTBEHHO cncTemMon npu-
TOYHON BEHTUAALUNN.

*B cmamee K. m. H. CamapuHa O. 4. 8 xypHane «COK» Ne 2 — 2023 makdice 0bpawjeHo 8HUMAHUE HA 3my owubky, u @AY «PL|C» emy omee-
muso, 4mo, «bblna 0onyuwjeHa HemoYHOCMb 8 GopMyUPOBKe "20008a5 8eAUHUHA PACX0da mensoHocuUmena", mak Kak pacxod mensoHocumens
8 cucmemax omonsieHuUs HA NOKA3amesau, Xapakmepusyrouwue 8vinoaHeHUe mpebosaHull 3Hepeemuyeckoll 3¢pekmusHOCMU, HenocpedcmeeH-
HO He snusem. B coomeemcmeuu ¢ n. 3 [lpukaza MuHcmpos Poccuu om 17 Hoa6ps 2017 200a Ne 1550/np "O6 ymeepicdeHuu TpeboeaHuli

3Hepeemuyeckol 3¢ppekmusHocmu 30aHUU ...

8binosHeHUe mpe6osaHuli 3Hepeemuyeckoli IppekmusHocmu obecneyusaemcs cobn0deHUeM

y0enbHO020 20008020 PACX00aA 3Hep2emMuUYecKUX Pecypcos Ha omonjeHue U 8eHMUAAYUK ecex munoe 30aHull, cmpoeHull u coopyxceHuli».
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9. PacyeT TenaoBbIX Harpysok
Ha OToM/jeHne N BEeHTUNALUIO
Ha 3JaHune B LiesIoM.

10. Pacuet Harpysok W TerJo-
3HepreTNYeckMx rofoBbix Mokasa-
Tenew Ha BOJOCHabeHWe.

11. Pacuet Harpysok Ha 3ek-
TpoCHabxeHue.

12. PacueT 3/n1eKTpoO3HepreTu-
YeCcKMX rofoBbIX MOKa3aTenemn
Ha 3/1eKTpOoCHabXxeHne 1 obLie-
ro rofoBOro noTtpeb6sieHVs 3Hep-
rMn 34aHNEeM.

13. YcTaHoBNeHVe Knacca aHep-
retnyeckon 3¢deKTMBHOCTM MNpO-
eKTUPyemMoro 34aHus.

14. YctaHOBNeHKe KJlacca sHep-
reTnyeckon apdeKTUBHOCTN MO pe-
3y/bTaTaM SHepreTn4eckoro obcne-
[OBaHMS 3KCNIyaTUPYyeMOro 34aHNS.

MpunoxeHne A (o0bs3aTenbHoe)
ba3oBble 1 HOpMUpPYeMble Mo rojam
CTPOUTENbCTBa CYMMapHble yjeb-
Hble TOAOBble pacxofbl TerJoBOW
SHeprum Ha OoTOoMnJeHve, BeHTU-
nAaumnto, ropsyee BOAOCHabXeHue
W 3N1eKTPUYEeCcKOn 3Heprmm Ha ob-
LLle/JOMOBbIe HYX/bl 1 Ha KBapTUpbI.

MpunoxeHne b (o6s3aTenbHoOeE)
dopmMa ANA 3aMONHEeHUs 3Hepre-
Tn4yeckoro nacnopta (3M) npoek-
Ta 3[aHus.

MpnnoxeHune B (crnpaBoyHoOe)
CnpaBo4Hble TabanLbl.

MpunnoxeHwe I (pekomeHayemoe)
OnpegeneHne pacyeTHbIX Napame-
TPOB TeNAOHOCUTENS, LUPKYINPY-
tOLLero B CMCTeMe OTOMJIEHUS, Mpu
HanM4MmM 3anaca B MOBEPXHOCTU
Harpesa OTOMMUTENbHbIX MPOOPOB.

Mpunoxenne [ (pekomeHAaye-
mMoe) OnpejeneHvie N3MeHeHus oT-
HOCUTENbHOro pacxoja TernsoBOW
3HeprMn B CUCTEMY OTOMNEHUS
B 3aBMCMMOCTM OT TemrepaTypbl
Hapy>XHOro BO3AyXa.

MpunoxeHune E (0bs3aTenbHoe)
HopmupoBaHue TennonoTpebrne-
HUS MPUTOYHOM BEHTUASAUUN 06-
LeCcTBEHHbIX 3JaHUIA.

MpunnoxeHne X (cnpaBo4yHoe)
Mpumep 3I NpoekTa Xnaoro MHo-
rOKBapTVMPHOro Aoma.

MpunnoxeHne WM (cnpaBo4yHOE)
Mpumep 3 npoekTa obLiecTBeH-
HOro 34aHWA (LWKONbI).

MpunnoxeHne K (cripaBoy4HOeE)
Mpumep 3I1 npoekTa BbICOTHOIO
34aHNA MHOTOPYHKLMOHaNBHOIO
Ha3Ha4eHWsa AN YCTaHOBAEHNS ero
3HepreTnyeckor 3¢PpeKTUBHOCTN.

MpunnoxeHue J1 (cnpaBo4yHOeE)
OueHka 3HeproadpPeKTMBHOCTN IKC-
nayaTmpyeMbiX MHOFOKBapPTUPHBIX
Z[OMOB MO pacxojy CyMMapHOW Ko-
HeYHOW 3Hepruun.

MpunoxeHne M (crnipaBo4YHOe)
Mpumepbl pacyeTa yAenbHOro rogo-
BOrO pacxoja TenaoBOW aHepruu
Ha ropsiyee BOAOCHabXeHMe XNIbIX
1N 06LLEeCTBEHHbIX 34aHUN.

MpunoxeHne H (pekomeHpye-
Moe) OCobeHHOCTU pacyeTa pacxo-
[a TennoBOV 3Heprum Ha oTonnae-
HUe 1 BEHTUNALMIO OOLLLeCTBEHHbIX
3aHNI 3a OTOMUTENbHbIV Nepnoa
C MexaHW4yeckon cucTemor npu-
TOUHOWM BEHTUAALUU N Nepuoamu-
UeCKUM pexnMoM paboThbl.

MpunoxeHne O (pekoMeHAy-
eMmoe) Mcnonb3oBaHme «ppuKy-
NIVHra» ANs MOBbIWEHUA 3Hep-
retmyeckor s¢dekTMBHOCTL MNpwU
OTOMNEHNUN N BEHTUASLUN obLue-
CTBEHHOIO 3[aHUs C MexaHN4eCcKowm
MPUTOYHOWN BEHTUAALMEN U ne-
pUoANYECKUM PEXMMOM PaboThl.

MpunoxeHwne 1 (pekomeHaye-
Moe) YTouHeHue BeNYUH BHY-
TPEHHVX TeN10N0CTyNAeHUN B 34a-
HUAX ANS NepuojoB OTOMJIeHUN
1 oxnaxgeHwus. Metogunka v npu-
Mepbl pacyeTa rofo0BOro pacxoja
X0JI04a Ha OXNaXAeHue N BeHTU-
NAUNKO KOHAUUMOHMPYEMbIX MO-
MEeLLEeHW.

MpunoxeHwve P (pekomeHayemoe)
MpeanoxeHUs No BeAEHUIO OTYeT-
HOCTM NMokKa3aTesieil, BKJIDYEHHbIX
B rocgoknag MUH3KOHOMpasBu-
Vs, B Tabn. .8 YaenbHble rojo-
Bble PAacXO/bl SHEPreTnyecknx pe-
cypcoB cybbektamun PO,

MpunnoxeHne C (crnipaBoyYHOE)
O6o0CHOBaHMe BeNNYUH, HOPMU-
pyemMbix 6a3oBoro m Tpebyemo-
ro yAenbHOro rofoBoro pacxoja
TEen10BOW 3Heprun Ha oTonne-
HVe, BEHTUNALNIO N ropsiyee BO-
AOCHAbXeHMe XUNbIX U ob6Llle-
CTBEHHbIX 34aHWUM ANS pasHbIX
pernoHos Poccun.

JNINTEPATYPA

1. ImByak B. V. O Temnepatyp-
HOM rpaduke oTnycka Tenna ANs
CNCTEM OTOMJEHUS XWUAbIX 34a-
HWW // BoaocHabxeHne u caHu-
TapHasa TexHwmka. 1973. Ne 12.

2. lmByak B. N. YueT BHyTpeH-
HUX TenJoNOCTYNNEHNA B XUNbIX
aomax // ABOK. 2013. Ne 6.

3. MpunoxeHne T (obazaTenb-
Hoe) PacueT yjaenbHOro pacxoga
TEN10BOMN 3HEpPrun Ha oTonne-
HME XUNbIX N 06LLEeCTBEHHbIX 34a-
HWA 3@ OTOMWUTENIbHbLIA MNepuog,
CHwnM 23-02-2003 «TennoBas 3a-
wnTa 34aHWl», BBeAEeHbl B JAeW-
ctBue ¢ 1 okTabpsa 2003 roaga mo-
cTaHoBneHVeM [loccTpos Poccunm
oT 26.06.2003, Ne 113.

4. NInsyak B. V. TapmoHuM3aunsa
NCXOAHbBIX AaHHbBIX POCCUNCKNX
HOPM, orpejensoWwmnx Bennydu-
HY BHYTPEHHUX TerjonocrtyrnJe-
HWIA, C eBPONEeNCKNMU HOPMaMW.
«ABOK» Ne 1 — 2014.

5. JlmByak B. W. YTouHeHne Be-
JINYNH BHYTPEHHUX TennonocTyn-
NeHnlM B 3faHUAX A1 MepuojoB
oTonaeHua n oxnaxaeHus. «COK»
Ne 5 — 2023.

6. JInsuak B. 1. Bbibop npuopu-
TeTa B aBTOPEryMpoBaHnmn Tenao-
OTAauM CUCTEM OTOMNEHNSA XWUbIX
30aHNN. «HXeHepHble cncTeMbl»
ABOK CeBepo-3anag, Ne 1 — 2016.

7. NIvBuak B. N. Mouemy nepe-
rpeBaroTcs OpUCHbIE 34aHNA N YTO
penatb? // «<ABOK» 2014. Ne 7.

8. JlInsyak B. V. MeToanka v npu-
Mepbl pacyeTa roZoBoro pacxoza
X0M104a Ha OXnaxieHve U BEeHTU-
NAUNIO KOHANLMOHNPYEMBIX NMOMe-
weHunm. «COK» Ne 6 — 2023.

9. NlmByak B. N. O Hopmax BO3-
AyxoobmeHa o6LecTBeHHbIX 34a-
HUI 1 MOCNeACTBUAX MX 3aBbllle-
Husa // ABOK Ne 6 — 2007.

10. JimByak B. W. CpaBHeHue
POCCUMNCKNX N aMePUKAHCKNX HOP-
MaTMBOB. Tabnnua MUHVUMANbHbIX
HOpM BO3ayxoobmeHa 13 ASHRAE
62.1-2016, rapMoHUu3MpoOBaHHAaA
K pOCCUICKUM ycnoBusaM. «ABOK»
Ne 6 — 2020.

11. lmBuak B. N., 3aberunH A. A.
lMpeojoneHne paspbiBa MexXay
MOUTUKON 3dHeprocbepexeHUs
N peanbHOW 3KOHOMWEN 3Hepro-
pecypcoB. «DHeprocbepexeHumne»
Ne 4 — 2011.

12. Nneuak B. L., 3abervH A. 4.
CtpaTerus aBToperyampoBaHnm cu-
cteM otonneHuns MK/ // «3Hepro-
cbepexeHue» 2016. Ne 3.

13. lmByak B. N. O Temnepa-
TypHOM rpaduke LeHTPaabHOro
aBTOPEryaMpoBaHNA MeCTHbIX CU-
CTeM BOAAHOrO OTOMAEHNSA 34aHNIA.
«COK» // 2023. Ne 1 (ewie pa3 4e-
pe3 50 net [1]).

14. Nnsyak B. U, YyryHknH A. A,
OneHee B. A. JDHeproa¢dexTus-
HOCTb MNodacagHOro aBTOMaTU-
UeCKoro peryimpoBaHua cucTem
oTonneHus // BoaocHabxeHue
1 caHUTapHas TexHuka. 1986. Ne 5.

15. Jlinsuak B. V. Tllouemy
Cn 50-13330-2012 «TennoBas 3a-
LWMTa 34aHUM» NPUBOAUT K CHUXKE-
HUO 3Hepro3dpGeKTUBHOCTU 34aHNIA
M KaK BbIMOMIHUTL MNOCTaHOB/IEHNE
MpaBuTenbcTBa Poccum 06 mx no-
BblleHUN. «/HXeHepHble cucTe-
mMbl» ABOK Cesepo-3anag, Ne 3 —
2013.

66

WWW.isguru.ru

N2 3/2023



XII I_IeTep6yprCK|/“ﬁ PEK/TAMA
MEXOYHAPOOAHbIN  “e

FTA3OBDbIU
OOPYM

31 oKTA0pPSA — A
3 HoAOpSA 2023

L
e

CAHKT-NETEPBYPI

KOHIPECCHO-BbICTABOYHbIV LIEHTP @) CAMAR ARVARHAR . (EESE]
S

AKCNMODPOPYM i

GAS-FORUM.RU

NELAEFHKE NAPTHERH
MHHNPOMTORT TEATLRC TG sarorm BAHK ; —
A POCCHH @ g CAHET-NETEPEYPTA .w 'Wﬂ -l;*..:nr?."““ m cccccc {;ﬂ' “m
P O .,,:."."_"._
FEHEPANBHBIA  TFEHEPANBH A ﬁ.‘ Grulplll {’ o Y [RINPOM TENEKOMMY HHKALMOHHBIR
MAPTHEP COHCOP oMK (LTI Fry 22z p o) MAPTHER

@ TPYEHAR |
CJ[MIIFI]M XOMBRHNA '@zﬂﬂlﬂ 11/ PYMO ﬁ-—-wmm Lx]grugjpcf'r‘ PocTenekom



TENNOCHABXEHWME — BOAOCHABXEHWE V/@

MUXAWJT HUKOJIAEBVY TOPOIOB
KaHoudam mexHu4eckux HayK,
3aeedyrowyuli nabopamopuell kagpedpsl
«3nekmponoe3da u 10KOMoOMuegel»
Pocculickozo yHUBepcumema
mpaHcnopma (PYT MUUT).
Cneyuaaucm e 061acmu NpoYHOCMU
U HadexcHocmu KoHcmpykyul

u ynyyuieHUs kayecmea gookei.
Paboman e HUN
«[IpomMcmanekoHcmpykyusa» MBTY,
MWUTe (DoyeHm, HaYaAbHUK

omadena HUP MUUTa.

C 2018 200a — 3asedyroujuli
nabopamopueli «3nekmponoe3da

u 10KoMomussl»). Paspabomyuk
mexHo/102UU 8000N0020MOEKU,
ommeyeHHoU 3010moli Medansro

u ounsoMamu mMexoyHapOOHbIX
ebicmasok. Pykogodumesns 6osee
yem 60 uccredoeamenbCkux

U 8HedpeH4Yeckux pabom

no amomy HanpaesaeHuto. KomesbHele,
mensoesle cemu, 8000NP080O0JGI,
cucmemsl 8000MennoCHAbXeHUSs

U KOHOUYUOHUPOBAHUS NACCANCUPCKUX
8a2oHo8. C 2018 200a — eHedpeHue
mexHo/102uuU Ha cucmemax
80000X/10X4C0eHUS I0KOMOMUBO8.
Asmop 6os1ee yem 190 Hay4YHebIX
cmamel. Pazpabomyuk yenesgelx
npoz2pamm (pe2uoHanbHol

u Coro3Ho20 20cydapcmea Poccuu

u benopyccuu, no 3aujume om u3Hoca
demaueli U y3108 MexHUKU.

HEKOTOPBIE HEOOCTATKW
CYLECTBYOWNX CINMOCOBOB
BOOOMNOAOIrOTOBKHN

NTTIYTU X NTPEOCOOJIEHNA

M. H. Toponos, k. m. H., 3aeedyrowjuti nabopamopuedti PYT MUNT
A. C. CenusaHos, cmapuwiuti npenodasamens PYT MUNT
. E. lMepkos, 3amecmumess HavansHUka omoena AO «BHUVIKT»

J1. A. BopoHoea, cmapuwiuti npenodasamesns PYT MUUT

MpoaHannsupoBaHbl HeAOCTAaTKM TPaAULMOHHONA XMMBOAOMOAIO-
TOBKU (HaTpuii-KaTUOHMpPOBaHWE MJIOC Aea3pauus), 1 B CpaBHEHUMN C
BblLLeYKa3aHHbIM pacCMOTPEHbl TEXHNKO-IKOHOMUYECKMEe pe3ysibTaThbl
NnpUMeHeHUs HOBOW 3HepropecypcocéeperatoLeii 3KoJI0rM4YHoOM TeXHo-
nornn. PaccmoTpeHo NpMeHeHne B CMCTEMaX APYrnx TpaanLMOHHbBIX
MeToA0B (YNbTpasByK, 06paTHbIA ocmoc 1 T. A.). MpeacTaBneHa paspa-
6oTaHHaA mMeToAMKa TemmnepaTypo3aBUCMMOro notpe6neHmnsa TIP npu
06paboTKe CUCTEM TEMJIOCHAGXKeHUsI TPAHCNOPTHOro KoMmnJeKkca ¢ npu-
MEeHEeHMeM 3HepreTu4yeckoro metoga sogonoarotosku (3MB).

1. HEKOTOPbIE HEAOCTATKW
CYLLECTBYIOLLUX METO/Z0B
BOAONOAroTOBKUA

BO3HMKaeT PEe30HHbIN BOMpPOC:
B COCTOSIHUW 11 PELUNTL BCe Npobie-
Mbl, BO3HMKaIOLLIME MPU 3KCMNayaTa-
LN CUCTEM TEMNOCHABGXEHNS, B TOM
yncae onacHbIX NMPON3BOACTBEHHbIX
06bEKTOB, TPaAMLMOHHAsA XNMBO-
[AOMOArOTOBKA (HATpUIi-KaTUOHUPO-
BaHVe B COYETaHWUU C AeaspaLmeit)?

HegocTaTkn CyLLecTByHOLMX Me-
TOZIOB YMATUEHWNSI BO/bl XOPOLLO W3-
BECTHbI.

3T0, 80-nepesbixX, NOBbILLEHWE KOpP-
PO3MOHHOV aKTUBHOCTM MOArOTOB-
JIEHHOW TaKKM Crocobom BoAbl, KOraa
ee LLe/IOYHOCTb HEe MEHSIeTCs, a Mu-
HepanmMsaumsa BospacTaer.

Bo-emopeix, BO3BpaT napa B Ae-
aspaTop 4acto OTCYTCTBYeT WAU He-
BENK.

B-mpembux, B 60/1bLUNHCTBE KO-
Te/IbHbIX TPAHCMOPTHOrO KOMIIeKca
Jeaspauns OocyLLecTBASETCS MNyTem
6apboTaxa napom 60/bLIOro 0bbe-
Ma NMUTaTeNbHOW BOAbI, HEAOrPETOM
(BBMAY TaK Ha3bIBaeMOW «3KOHOMUN»

Mpyn HCNONBICBAMKK BOOW
YRASAHHOND KAACCA OTNO=EHMA B 8
CHETEWME ABYXCROAWwe. CRoR, h
NPANErasunid ¥ NOBEPXHOCTH
METANNE - COPOBATO-0ENOND WBATA
(2], & CMOWeHMesR BOQOA - Oypo-
EpacHorg (1], CrucTR CHOTeME MaaT
nocnodss,. B wrore noABRASTCA
METAAN, NOKPRITHIA AAWWTHOR
AAGHKOA [3] ¥ OTYETAHOO0 DREHE
PREIPYIWEHHEE OTROMBHWA (4],
KHMMYECEMA COCTAR OTROMBHHA
g npsananes o Tadnuue Napoeai koTen

TEME3Ra
- 38,95 15,2 0.8 28,27 0,93 15,25

Puc. 1. OcobeHHOCMU 04UCMKU 0m omoXeHUl cucmemsl 80000X1AXCOeHUS Mens10803a
(napogozo KomAaa) Npu UCNOAL308aHUU 800bI KabYUL-2UOPOKAPEOHAMHO20 KAACCa

Cucroma
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TOP) po Temnepatypbl HacbILWEeHUA
Ha 10-20 °C. Mpwn TakmMx YycC/OBUAX
HOPMAaTUBHOE COAepXaHune KNCo-
pojAa M Yrnekncsioro rasa He Moxert
6biTb 06ecrieyeHo. OHO MOBbILLEHO.
B0O3MOXHO, MMEHHO 3TO 06bACHAET
NosIBNEHNE MHOMOC/IOMHBIX, B YaCTHO-
CTW, ABYXCNOWHBIX OT/IOXEHWUI B Na-
POBbIX KOT/NAX W CMCTEMAaX OXnaxze-
HUS An3enein TenaoBo3oB (puc. 1).

Cnoi, npwaerarvOLnin K nNoBepx-
HOCTW MeTanna, — cepoBaTo-6en10ro
LiBETa, UTO KOCBEHHO CBUAETENbCTBY-
€T O HaAMyMn B HEM KVOHOB Kalb-
ums. Cnor, CMOYeHHbI BOfOM, — By-
PO-KpacHbIM, C ABHbIM MPUCYTCTBUEM
COeANHEHNIA Xenesa, MoayyYeHHbIX
B pesy/ibTate yBe/YeHUss B BOAE

KWNCI0pOAa W Yrnekncioro rasa npwu
BbIxoge 1x B aTMocdepy. Ciov nmerot
pa3Hble KO3 ULIMEHTbI TENIONPOBOS-
HOCTW. Pa3pyLlueHVe ABYXCNOWHOM
HakMnu B pesynbTaTe MpPUMEHEHUs
SMB nponcxoanT No rpaHuLe pasje-
na ¢a3 [1]. Ha a1oT «ckon» TpebyeTcs
6o/bLUe 3Heprun, Yem Ha paspyLue-
HVe oAHOoro cnost Hakmnu. Obpasosa-
HUEe TakMX CTOMKNX OTI0XeHW ByaeT
CNoCcob6CTBOBaTb YBEIMYEHUNIO PACXo-
Ja T3P B akcnayataumn.

B cuncteme oxnaxaeHuns aumsens
TensoBo3a NoAobHoe sBneHne CBS-
3aHO C 60NbLWNM COoAepXaHnem ra-
30B B HEMoAroTOBNEHHOWN (a B He-
KOTOPbIX CAyyasix «CblpOi») BoAe,
KOTOPOV 3anpaBAstoT CUCTEMbI.

K stomy ctouT pobaBuTb nuTa-
HVe KOT/IOB HEMPUTOAHOM ANS HYXA
TeNJ03HepreTkM BOAoM (Tabn. 1).

K Tomy e Henb3s cbpacbiBaTb
CO CYEeTOB:

* HeucnpaBHoe obopyaoBaHue
BMy;

* OTCYTCTBME MOJHOM Lenoykmn
BOJOMOArOTOBKM (3a4acTyto HeT Je-
aspaTopos);

° HemosIHyt 3arpysky ¢unbTpoOB,
HekauyecTBeHHOe UX 06CNyXMBaHMe
(pereHepavuuiio);

* OTCYTCTBME KOHTPOJ/IbHO-M3Me-
pUTeNbHbIX MPUGOPOB.

N, HakoHeL, B HeKOTOPbIX CAy-
Yasx — HenpaBWIbHO BblBPaHHbIV
CNOCO6 aHTUKOPPO3NOHHOM 3aLLnThI.

Ta6nv|L|,a 1. npl/l'-II/IHI:I yBe/inyeHna 3aTpaT npu akcnayataymnm v pemMoHTe CUCTemM TennocHabXxeHus nacCca)kKNnpCcKmnx
BaroHHbIX Aeno U y4yacTKoB U MeToAbl UX yCTpaHeHusAa

MpuynHeI
yBenn4yeHus
3aTpaTt

AonycTumeble, Kpu-
TNYecKne 3HaUYeHus,
NAK (HopmaTUBHbIE
AOKYMEHTbI)

dPakTnyeckue
3HayeHwus no
PEMOHTHbIM
npeanpuaTn-
M
OAO «PMK»

Cratbu 3aTpart

MeTopab! ycTpaHeHwus,
«CMSArYeHns» Npo6nemsbl

1 Koppo3voH-
HOCTb BOAHOW
cpeapl

3un — 20%.

2 CkaoHHOCTB
BOAHOVI cpeabl K

HakMneobpaso- MOMEHTY OCTaHOBKW Ha B rog,. aTauun. MNepe-
BaHWIO UMCTKY He npesblwaeT: 2. Ha 10 — o pacxoa TP fo
500 r/m?>— npu pabote 400 r/m?Broa. 20%.
Ha razoo6pasHoOM © 3.Ha7—po
TBEPAOM TOMIMBE; 600 r/m? B rog,.
300 r/m? — Ha xunakom 4.Ha 9 —
TOonAvBe; o1 1000 go
1000 r/m?— pna Bogo- 3000 r/m? B rog,
rpenHbIX KOT/OB. 5. TonwmHa or-
TonwmHa oTAoXEeHWUA  noXeHwui oT 0,4
He J0/KHa npeBbiaTs 40 7-10 MMm.
0,5 MM npw ocTaHoOBKe
Ha YNCTKY.
3 CogepxaHue xe- MAK=0,3 mr/n. Ha HekoTOpbIX YMeHbLUeHne O6e3xenesyBatroLLme
nesa, mMr/n obbekTax npe- pecypca aKCry- YCTaHOBKMU.

1.0,2 mm/rog —
aBapuiHasa V, .
2.0,085 mm/rog —
Jonyctnmas VKOP.

3. fonyctmas Benu-
UHa YTOHEHUSA TPY-
6onposoga ot koppo-  V

YaenoHas 3arpsasHeH-
HOCTb OT/IOXEHUAMU K

wop B 2,0-2,5 pacxog ToP. TeNbHOro 060pyA0BaHMUA
pa3a 6onblue Npuv NpeBbILLEHNI A0My-
A0MNYCTUMON. cumon VvV, .
1.Ha 5 06bek- YMeHblleHune MpoBegeHne aHTMaAresn-

Tax go 200 r/m?

BblLLeHVe MAK

N3 31 ob6bek-  YMeHblUeHne
TaHa29V, pecypca 3Kcry-
npesbilLaeT ataumn. 3ameHa
aBapuiiHy0o B Tpyb6omnpoBOAOB
1,3-8,0 pasa. NMpu YTOHEHUN
Ha 2 obbekTax a0 20%. Mepe-

pecypca aKcray-

aTauun. MNepe-

MNpoBeseHVe neproanye-
CKOW aHTUKOPPO3NOHHOM
06paboTKM, MOCTOAHHbIE
3aTpaTbl 31eKTPo3Hep-
rv, MaTepuanos, BOAbI,
npUMeHeHune JOoMNoJHW-

OHHOI 06paboTKN.

SHepreTuyecknii metos. OgHoKpaTHas obpaboTka CPOKOM Ha 5-7 neT.

B 10-13 pas. pacxog T3P.
4 ecTKoCTb 06- [o 5,0 mr-akse/n. Ha HeKkoTO- YMeHbLeHve YMaAryeHvie Bo/bl.
wasi pbIX 06beK- pecypca aKcny-
Tax 5,3-6,8 ataumn. Mepe-
Mr-3KB/ . pacxog ToP.
5 Conecopepxa- [0 3000 mr/n. Ha 6 06bekTax YMeHblleHue YMeHbLUeHne conecogep-
HVe, Mr/n ot 3500 go pecypca 3Kcrly-  KaHus.
10 000 mr/n. aTauun. MNepe-
pacxog TIP.
Ne 3/2023 www.avoknw.ru 69
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AJIEKCAH/P CEPTEEBUY CEJIIBAHOB
Cmapwuli npenodasamesns Kapeope!
«TennosHep2emuKa xene3Ho00pPOHHO20
mpaHcnopma» Pocculicko2o
YyHUBepcumema mpaHcnopma

(PYT MUUT).

Cpepa Hay4yHbIX UHMepecos: cucmemsl
menso- u 8000CHA6}#eHUS, B0OHO-
Xumu4eckuli pexcum ucmoyHuUKoe
mensiomel, mensaoasix cemed,

cucmem mensonompebaeHus

U 8000CHAb}EHUS, 8000N0020MOBKA.
Aemop 6os1ee yem 50 Hay4HebixX

u y4ebHo-memoouy4eckux pabom.

Tak, B 04HOM 13 gerno npu paboTte
C BOAOW ruapokapboHaTHOro kiacca
XNOPUAHO-MarH1eBol ¢ MMHepanm3a-
umein 158,9 mr/n, ckopocTbio KOppPO-
3un — 0,751 mm/rog n conecoep-
XaHmem 3494 Mr/n C uenb OYUCTKN
1 3aLLUTbI CUCTEMbI OT HaK1MHO-KOP-
PO3NOHHbLIX OT/IOXEHUN Ha KoTne
ObINN YCTAaHOB/IEHbI 4YeTblipe YAbT-
pa3ByKOBbIX Mpubopa YMA-2M. B co-
OTBETCTBMW C OrOBOPOM B KOTe/b-
HO Yepes NPOoLOIKNTENIbHOE BpeMms
nocne YCTaHOBKW YNbTPa3BYKOBbIX
npnbopoB bblna nposegeHa obpa-
60TKa cMcTeMbl C NpUMeHeHem SMB.
B cBA3M C 3TuM 6bIN OCyLLecTBeH
CpaBHUTENIbHbIA aHann3 TexHu4e-
CKNX 1N TEXHOIOTNYECKNX BO3MOXHO-
CTeil yNbTPa3ByKOBOro U 3HepreTu-
yeckoro metozoB (Tabn. 2).

B cnctemax TennocHabxeHms yka-
3aHHOrO Jeno BoJHasa cpesa — arpec-
CMBHasi, CKOPOCTb KOPpo3uK B 3,7 pasa
BblILLIe aBaPUINHbLIX 3HaYeHWIA. ITO cro-
CObCTBOBANO JIOKaNLHOM KOPPO3UMn
KOHCTPYKUWIA (prc. 2). Mpn 3TOM ynb-
TPa3BYKOBOIW MeTOoJZ oOkasancs bec-
CUJIbHBIM MPOTUB NPOXOXAEHNSA KOp-
PO3MOHHbIX MPOLIECCOoB.

W TonbKo mpumeHeHue B cucTe-
Me SMB yMeHbLUNI0 KOPPO3NOHHYHO
aKTUBHOCTb BOAHOV cpejbl.

Cnepyet nmeTb B BWUAY, 4TO 3a-
4HaCcTyto 06BEKTbI TemnaoCHabXeHNs
MNTalTCA BOAOW C BbICOKMM cogep-
XaHueM Xenesa, BOAOW MWHepanu-
30BaHHOW C Manon LenoYHOCTbIO

I BbICOKOW XECTKOCTbo (B OCHOB-
HOM CKBaXXWHHO). HeT apyroin BoAbl
B 3TUX HaceneHHbIX MyHkTax. Ee BbI-
HY>XZeHO MUTb W HaceneHue, Ko-
TOpoe 3j4ecb npoxwusaeT. B Heko-
TOpbIX caydasx 3apUKCUMPOBAHO
npesbiweHve MNAK no xenesy B BO-
ge B 10-12 pa3. [la kakaa XMmMBOJ0-
MOAroTOBKA C 3TVUM CMpPaBUTCA?
Kak BmgHO u3 Tabn. 1, ycTpa-
HWTb BCE MPUYMHbI, 0byCnaBAMBa-
olne B TOM YnUCIe 1 Mnepepacxos
TOP, B pamMkax OAHOW Tpajunuu-
OHHOW, B [JaHHOM cCJly4ae XVMBO-
[OMOArOTOBKN HEBO3MOXHO. J11n60
HeobxoaMMa Lenas ramma TexHo-
NOTUIA N MeponpuATUA Ans ycTpa-
HeHWst 3TUX ABNEHWH, Nnbo paspa-
60TKka 6onee apPeKTUBHOro cnocoba
BOAOMOArOoTOBKWN. B mepBom cnyyae
pacyeT nokasasn, YTo AN BbINOJHe-
HVA BCeW 3TON Lienoykn noTpebyeT-
€A Kak MUHUMYM OT 3 A0 7 Muanu-
OHOB pyb6niei Ha 0bbekT (Tabn. 3).
Mpwn 3TOM B faHHbIX Tabn. 3 aHa-
N3MPOBaNNCb B KayecTBe MeToAa
AHTUKOPPO3NOHHOM 06paboTKN: MeM-
6paHHble TEXHOOMNM; 3NeKTPOXMMU-
YeCcKnl cnocob; MeTobl peareHTHOW
XUMNYECKOW OYUCTKM, B TOM YUC-
Nle C NCMOJIb30BaHNEM YHUMBEpPCab-
HbIX KUCAOTHBIX XUAKOCTEN; 04MCTKa
OT KOPPO3UU U OTIOXEHUR (ynb-
Tpa3ByK, XxmmobpaboTka) C maccu-
BaLen MOBEPXHOCTEN MOKPbITMEM
n3 anndaTtnyecknx amuHos (MalK);
KOMBUHALUNSA TEXHONOMMI: 0YMCTKA

Ta6nuua 2. CpaBHUTENbHBIA aHAIU3 TEXHUYECKNX N TEXHONIOMMYECKMX BO3MOXXHOCTEN Y/bTPa3ByKOBOIoO

N 3HepreTn4yeckoro metoaos

SHepreTMyeckmin metos YnbTpa3ByKOBOIA MeTO/,

Wcnonb3oBaHme cBO6OAHOW SHeprmn

(TepMOAMHaMNYECKUIA MOTeHLMaN) paga NpUPOLHbIX
KOMMOHEHTOB, pa3peLLeHHbIX PocnoTpebHaa3opom PO

[J/191 BOAOMOArOTOBKMU.

1. OuuncTtka HOBerHOCTEVI OT HAaKNMHO-KOPPO3MOHHbIX

OT/IOXKEHWIA.
. AHTUKOPPO3MOHHAaA 3aLLmTa.
. AHTVare3noHHas 3almTa.

A WN

MexaHn3m

|_|pVIMEHEHI/Ie MeXaHW4Yecknx KonebaHunm

YNbTPa3BYKOBOW YacToThl. Micnonb3yeTcs
060pyoBaHMe, COCTOSILLIEE U3 MIMYIbCHOMO

reHepartopa  MarHMTOCTPUKLUMNOHHbIX

npeo6pa3soBaTeneil.

Ha3HaueHue meToaa

OTNOXEHU.

. ynqueHme Ka4decTBa BOJbl. anIBep.eHVIe

BOAHO-XNMWNYECKOTo peXXnmMa B COOTBETCTBME

HOPMATUBHbLIM AOKYMEHTaM.

1. O6paboTka pa3oBas Ha CPOK He MeHee MATY fieT be3
1CNOb30BaHNA 060pYA0BaHNSA N SHEPTUN.

2. OuncTka 1 3amMTa (AaHTUKOPPO3NOHHAaA
1 aHTUaZAre3noHas) No BceMy KOHTYPY

BO,CI,OTerIﬂOCHa6>KEH nma.

0Cc06eHHOCTU MeToA0B

1. OuuncTtka HOBerHOCTEVI OT HAaKNMHO-KOPPO3MOHHbIX

MoCTOsAHHOE 1NCMOob30BaHe 060PYA0BaAHNS 1 SHEPrUW;
JNlokanbHoe AeicTBMe MeTOoAa. 18 OUUCTKM

60nbLINX 06BbEMOB TpebyoTcsa 3-4 eAnHULbI
060opysoBaHMsA. HeBO3MOXHa yCTaHOBKa 060py0BaHMsA

B TPYAHOZOCTYMHbIX MecTax (Tpy6onpoBOAOB).

70

WWW.isguru.ru

N2 3/2023



e

TEMNNOCHABXEHWNE — BOAOCHABXEHWE

Puc. 2. Yabmpa3zsykogele npubopesl YIA-2M. Koppo3uoHHsle nospexcoeHus
deaspamopa 8 0eno npu Ucno/aL308aHUU y1bMPA38YKOBO20 MeMooa

NoBepXHOCTEN (YNbTPa3BykK NHC XUM-
06paboTKa) C MOKPLITUEM U3 XXUAKOTO
CTeKna; akyCcTnyeckmne cucTemsl: yib-
TpasByk, MHOPA3BYK; yCTPONCTBA 06-
paboTKM BOAbI 31€KTPOMArHUTHBIMM
BO/IHAMW PaCcyeTHOM YacToThl; Hepe-
rynipyemMble annapaTtbl Ha MNOCTOSAH-
HbIX MarHuTax; >3/IeKTPOMarHUTHble
Crocobbl 3alMThI; KaBUTALMOHHbIE
CNocobbl; TeXHONOrM 06paboTKM BO-
Abl KOMMaeKcoHaTamy, ruapodnoy.
Wtoro — 14 TexHonorui.

A Termepb MOCMOTPUM, Leneco-
06pa3HO NN B 3TUX YCIOBUSIX MPO-
BOAUTb NIMMUTUPOBAHME pacxoja
T3P. 310 camast pacnpocTpaHeHHas
Mepa 3koHomun TOP B PP. Moacunm-
TaeM, Kaknx 3KOHOMNYECKNX pesy/b-
TaToOB MOXHO oXxugaTtb (puc. 3) [6].

Kak BMAHO M3 puc. 3, npn Heco-
ontoaeHn BXP (BOAHO-XMMUNYECKOTO
pexnma) n3 104 Tpyb6 nepBoro xoja
BbILWAN 13 cTpos 35 (33,6%). YunThbl-
Bas, 4YTO Tennocbem Tpyb6 1-ro Xxo-
Ja coctaBnaeT 55%, onpegensewm,

UTO Mepepacxos TOMAMBa TOJIbKO
n3-3a storo — 18,5%. TonwwuHa
HaKVMHO-KOPPO3MOHHbIX OTJIOXe-
HUIN — nopsigka 2 MM. o knaccnye-
CKOVi 3aBMCMMOCTM Nepepacxoga TIP
OT TONLLUMHBI OT/IOXEHWIA — nepepac-
xo4 TOP no 3Tol npuymHe cocTaBuT
euwle 18%. Ntoro: 18,5 + 18 = 36,5%.
Kasanock, ycTpaHu 3TOT nepepacxos,
¥ 3a4eM numutmpoBaHuve (30%)?

B 3Tux ycnoBuax NMMUTUPOBA-
HMe He CrnocobcTByeT 6e3omacHom
akcnayaTaumn obopyAoBaHUS, Tak
KakK NIMMUTbLI pacxoga TIP He yumn-
TbIBalOT BCEX aCMeKToB TenjocHab-
XeHus. Mpyu NogobHOM ANUMUTUPO-
BaHUM pacxoga TOP Bcerga byget
KOHOANKT Mexay NMMUTMPOBaHUEM
1N BHeApeHMeM MepefoBblX TexXHO-
NOriA NoBbIWeHnsa 3G deKTUBHOCTA
TENJI0TOMN/IMBOMNOTPEbNeHMS.

Mony4yeHne cTabnbHbIX pesynbTa-
TOB BO3MOXHO TO/IbKO MPU UCMO/b-
30BaHUM COBPEMEHHbIX 3Hepropecyp-
cocbeperatoLmx TEXHONOTNIA.

VBAH EBIEHbEBWY [TEPKOB
TexHuU4eckull skcnepm

AO «Hay4yHo-uccaedosamenbckuli
UHCMUMYym ce/se3H000p0HHO20
mpaHcnopma» (AO «BHUVXT»).
Cneyuaaucm s obaacmu
)H(e/1€3H000POHHO20 NOOBUICHO20
cocmasa U 8epxHe20 CmpoeHus nymu.
B 2003 200y okoH4Yusn Mockosckuli
2ocydapcmeeHHsblll yHugepcumem
nymeli coobwjeHus (MUUT).

lMocne yHusepcumema paboman

8 HUW xxcene3HodopoxcHo20 mpaHcnopma
8 omodesieHuu «[py308bie U NACCaXcupckue
8020HbI». B meyeHue desamu nem
paboman e MWW Te, 3aHUMasACb
npobaemoli 3Hep203pHekmusHocmu
U nosbIWeHUs pecypca 06bekmos
8odomennocHabXeHUA
)H(e/1e3HO000POHHO20 MPAHCNOPMA.
Aemop 6osee yem 15 Hay4YHbIX

U y4yebHo-memooudeckux pabom.

Ta6nuua 3. Ctatbun 3aTpaT Npu coBepLUeHCTBOBaHN TpagULMNOHHOINo MmetoAa BOAOMOATNOTOBKU

ExxerogHas aHTMKOpPpO3voHHasi 06paboTka

JleaspaLMoHHas ycTaHOBKa (MOHTaX MIOC CTOMMOCTb CaMOl YCTaHOBKM)

CpeACTBa Ha obe3xene3uBatoLLye YCTaHOBKW Npwn pa60Te CO CKBa>UHHOVA,

apTe3raHCKOM BOAOW

Cpe,CI,CTBa Ha 3aKynky AOMNOJIHUTENIbHOIo KaTMoHUTa

CpeacTBa Ha 060py/AOBaHMe y3/10B yYeTa OTMyckaeMor TennoTbl

CpeACTBa Ha rMMAPaBANYECKYH NMPOMbIBKY

CpeAcTBa Ha Npro6bpeTeHe 1 YCTaHOBKY FPSI3EBUKOB, LLIAMOYOBUTENEN

CpepcTBa Ha eJMHOBPEMEHHYHD 3aMeHy TPy60MnpoBOOB, apMaTyphbl

1 obopyaoBaHNS"

NTOIO HA OBBLEKT

min 30 Tbic/M3

Mopsigka 1,0 maH py6.

MWHUMYM 2-3 MJTH py6.

oT 1,5 £0 7,0 MAH py6/Km

3-7 MJH py6.

* FapaHTUPOBAHHBIN CPOK 3KCMyaTaLmm TPy6oNpoBoAOB 25 neT npu Viep = 0,085 MM/roa, npw ckopocTsix kopposun 1,18-1,41 mm/roa — 2-3 roaa
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JIAPVICA AHATOJIbEBHA BOPOHOBA
Cmapwuli npenodasamesns Kapeope!
«Tens03HepzemuKka mpaHcnopma»
®edepasbHO20 20CY0apPCMBEHHO20
a8MOHOMH020 06pa308aMeEN6bHO20
yupexcdeHus sbiclie20 06pa308aHUSA
«Poccutickuli yHusepcumem
mpaHcnopma (PYT MUNT)».

Cpepa Hay4YHbIX UHMeEpPecos:
cucmemsl mennoCHabX eHUA

U 8eHMUAAYUU, 8000N0020MO8BKA

8 3Hepz2emuke, 06Ujas 3K0N02US.
Ony6sukosana 0ecame Hay4YHbIX

U y4yebHo-Mmemooudeckux pabom.

B nocnesHee Bpemsi 0CO6EHHO
ANA cucTeM BOAOCHabXeHVs U Ten-
JIOCHaBXeHUA aBTOHOMHbIX XXUJIbIX
3aHWM pa3paboTaHbl U MPUMEHSIOTCA
HOBble MeTOoZbl MOAroTOBKY BOAbI [2].
B ocHoBe ux nexat TeXHOJIormm
N o6bopyaoBaHue 06paTHOro 0CMo-
ca. lpu VX NPUMEHEHUU cneayeT yuun-
TbIBaTb P TEXHONOrMYECKMX OCObeH-
HOCTEl, NPUCYLLMX JAHHOMY MeTOZy.

Bo-nepebix, 370 NOBbILLEHHAA KOp-
PO3MOHHOCTb MOJTyYeHHO OCMOTLMYe-
ckori Bogpl [3]. Tak, Ha puc. 4 oTpa-
XeH BHELLHWI BUA BOAbl (06bIUHOW,
OCMOTUYECKO, OCMOTUYECKOV C 3HEp-
reHTOM), NCMONb3YeMOW AN 3anpaB-
KN CUCTEM BOAOOXNAXKAEHUS A3eNel
TennoBo30B. OTYETAMBO BUAHO, Kak
KOPPO3MOHHa OCMOTKYeckasi BOAA.

Bo-emopbix, BbICOKWNI YPOBEHb Ka-
NUTaNbHbIX 1 3KCMIyaTaLMOHHbIX 3a-
TpaT, B TOM YMC/ie 3aTpaThl Ha 371eKTPO-
3Hepruto [2] (ropgosblie) — 567 000 pyo6.,
Ha WHrMbmtopel — 210 000 py6.
+ 245 000 py6. Ha MHIMBUTOPBI Npwn

NMOAroTOBKeE ropsiyeii BoAbl, COPOC B Ka-
Hannsaumto — 140 000 pyb., Ha Moto-
wue pactBopbl — 134 000 py6.,
T. €. B CyMMe Ha pacTBOpbI C UX YyTU-
nmnsaumen — 729 000 pyb6. natoc anek-
TPO3Heprus.

Vicnonb3oBaHue (oAHOBpPEMEHHOE)
WNHIMOBUTOPOB 1 MOIOLLMX PACTBOPOB
(3TO B OCHOBHOM KMC/OTHbIE XNAKO-
CTW) BbI3BaHO OAHOBPEMEHHbIM BO3-
HNKHOBEHMEM B C1CTeMe /iBYX BUAOB
KOppPO3Mn — 3M1eKTPOXUMNYECKOW
N MuUKpobuonornyeckon. Ponb no-
cnefHen B KOPPO3MOHHbBIX MpoLeccax
Ha MpakTuke SIBHO HeAoOLleHMBaeT-
cs [4]. Ecnm gna 60pbbbl € 31ekTpo-
XUMNYECKO KOPPO3KMeit NCNOoSb3YT
WHIMBUTOPBI, TO AN MUKPOBUONOrn-
yecko — okucanTenn. Ho MHrmbm-
TOPbl YCUANBAKOT MUKPOBUONormye-
CKyr0 Kopposwuto [5].

B-mpemeux, 601bLLIOA CONEBOW
cbpoc B KaHanMsauuio, 0CobeHHO
npu obpaboTke CUAbLHO 3arps3HeH-
HOW BOJbI.

obecneyaHWK G230NaCHOCTH IKCNNyaTauWK

\/ UHEHEEDDE‘PHHD N¥ NUMHTHPOBaTE pacxog T3P npu

-

TENNoIHEepreTHYECKoro oGopyacBaHNA -

Tennocseu Mapiaod TPyl « 35%;
Mepaons xOGa QMo TRV - 55%%;
BToporne ¥0Aa8 ALMOBRD TEYE « 10%;

b 10K Grauosny TR NEpRONG XOGA
FArMyWaHLE 35, WA 33,460

i IROHOMHAMHOCTE KOTME W3-33 3TOFD

YMEHLLGETCR
HA 18.5%.

i Ha knaccuackod 3aBAcHMOCTH nepepacaaga T3P or

TS OTF

o
_

Mg Ty
mu nepepackon TAP cocrasnT 1#%.
Hanuuo Nepepacios TONNMES HA 18,5% + 18% = 36,5%.
Mpsa 3TOM CCYWSCTRNROTON NWENTADORANIG 303%), 4T a7
HE ENOCOGCTRYET GE30NACHOA JKCNITYATALNN —
oG0Py AGDAHNA,

e ¥ P 2

e
AN g )

Puc. 3. llenecoobpa3Ho nu aumumupogams pacxod TIP 011 obecneyeHus

6e3onacHocmu 3KCnayamayuu mensio3aHepeemu4eckoeo o6opyaoeaHu;7

beHlio A i ¥ -

Puc. 4. CpagHUMenbHAs KOPPO3UOHHOCMb 8OObI: oOcMomuyeckol (1),
8000npoeo0HOU (2), ocmomuyeckol € 3Hep2eHMOoM (3)
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Kpome Toro, TexHonorns He pa6o-
TaeT Ha NpeoTBpaLleHne obpa3oBa-
HUIA BTOPUYHbIX 3arpsi3HeHWI, KOTo-
pble BCe PaBHO BO3HUKHYT.

2. HEKOTOPbBIE TEXHNKO-
3KOHOMWYECKWME PE3YJIbTATbI
BHEAPEHWNSA 3MB
B TPAHCNOPTHOM KOMMJEKCE

Ana pelleHnsa BbllleyKa3aHHbIX
npobnem paspaboTaH 3HepreTnye-
CKUIA MeToA BogonoArotoBku (IMB),
KOTOpbIM NpejcTaBnseT coboi oco-
6bI BUJ PEeMOHTa CUCTeM MpOus-
BOACTBA W MoTpebneHus TenaoTel.
B gaHHOM cC/lyyae MCNONb3YHOTCA
MeNKOAMNCNepCHbIe MexaHo U (1an)
rMAPOMExXaHOaKTUBMPOBaHHbIE 3KO-
NOrnYHbIE COCTaBbl [6-9].

MexaHn3m paboTbl MenKoaMcnepc-
HbIX MUHEPANOB, paspeLLleHHbIX Pocro-
TpebHasA30pOM A/19 BOAOMOArOTOBKM
Ha NTEEBOM KOHTYpe, OCHOBaH Ha BO3-
HUKHOBEHUN Ha rpaHuvue ¢as «kua-
KOCTb-MOBEPXHOCTb» ABOMHOrO 3/eK-
Tpuryeckoro cnos [10]. Mpwu BBEAEHUN
B CNOV pasgena $a3 KpUcTanamyeckmx
yacTuL ¢ gedpekTaMm KpUCTananyeckmx
peLleToK (AMCNoKaumMsamMu) BO3HUKAET
[LOMOMHUTENbHOE 3/1eKTpUYeckoe Mo-
Nle, YTo NO3BONSAET MNPV MPaBUABHOM
noAbope BeLLecTBa KpUCTanaia BAAT
Ha noTeHuman anddysMoHHOro cnos
M MeHSTb HanpaBneHHOCTb U CKO-
POCTb XMMUYECKMX peakuuin). 3To aa-
€T BO3MOXHOCTb KPaTHO yMeHbLLlaTb
CKOPOCTb KOpPPO3UK B cuCTeMe U UH-
TEHCMBHOCTb HaknmneobpasoBaHUs.
BBoauMmble B cuctemy AedopMmpoBaH-
Hble KpUCTan/ibl MeroT 60/1bLLION 3anac
SHepruKy, a ee MYHUMM3aUma Npouc-
XOAUT MeneHHo. Kak nokasan onblT,
npy 06pa3oBaHNN 3aLLUTHON MAEHKN
Ha MOBEPXHOCTN KOHCTPYKLMIA B3Be-
N B CUCTEME, faxe Mpu UX copep-
XaHnn B Boge A0 150 mMr/n, He npw-
CTaloT K MeTany.

Hannune HaKMNHO-KOPPO3MOHHBIX
OTNOXEHWV MPUBOAUT K Mepepacxoay
TSP Ha obbekTax TenJ03HepreTuKkn
oTpacan Ha 25-30%, B MOABUXHOM
coctase A0 30%, pe3ko cHUXasa pe-
CypcC 3aKcCnayaTaumm cuctem 3a cuet
3anpeaenbHON CKOPOCTY KOPPO3uK,
CTaBa MoJ Yyrposy 340pOBbe nacca-
XNPOB N3-3a HEKaYeCTBEHHOW BOAbI
B MUTbEBOM KOHTYype.

Ans pelleHns ykasaHHoOM npobne-
Mbl pa3paboTaH HOBbIV MNOAXO4, Y4u-
TbIBALOLLNMA ee MHOropakToOpHOCTb,
a VIMEHHO: KOPPO3MOHHYI aKTUB-
HOCTb XWAKOW (BOAHOW) cpeapl, VH-
TEHCUBHOCTb ee HaK1neobpasoBaHs;
KOHCTPYKTUBHbIE, TEXHOOrnYeckme,
TEXHMKO-3KOHOMUYecke 0CO6eHHO-
CTU CUCTEeM, KJlacC UCXOAHOW BOAbI,

ee cnekTpanbHble nokasatenu, OBII
(OKMCANTENbHO-BOCCTAHOBUTEIbHBIV
noTeHuMan), CTerneHb U3Hoca cucrte-
Mbl, BXP [11].

TakoVi nozxos no3sonseT 3Koa0rny-
HO peLuaTb Npobnemy 1 B NUTHEBOM
KoHType [12-13], He pa3pyLuas ntobble
KOHCTPYKLMOHHbIE MaTepuasnbl, Ha Jto-
60 XMAKOCTU (MpecHas, coseHas Bo-
[a, H13Ko3ameps3aroLme XUAKOCTH,
XMMPacTBOPbI, HeGTb U T. A4.), NOBbI-
Las pecypc CTasbHbIX TPybOonpoBso-
[0B Mo KpaliHen mepe go 50-70 ner.
MponcxoanT CBA3bIBaHNE CBOOOAHOMO
KNC/I0POAaA B BOAE 3a CYET OKUCIIEHNSA
HW3LLX OKWCOB XeJie3a 0 MarHetu-
Ta. Kak 6bl10 yCTaHOBNEHO COBMECT-
HO € NHCTUTYTOM OKeaHonorun PAH,
SHepreHT NpekpaLLaeT npoLieccsl b1o-
KOppo3unun 1 broobpactaHuii B cucTe-
Max [14-15]. K 0cob60 WMHTepecHbIM
CBOMCTBaM OTHOCATCA aBToperysu-
poBaHve BOAOpPOAHOro uucna (pH),

g

CHUXXEHMe XXeCTKOCTU BOAbl, 3aTaru-
BaHVe Teyei 4O 5 MM B JnameTpe.

N Bce 3TO B pamKax eAnHON Tex-
HosornK.

C y4eToM BblILLeyKa3aHHOro npu-
BeZeM psif, NPUMEPOB BHeApeHUs
OMB Ha 0b6bekTax TemnnoCHabXeHWs
TPaHCMOPTHOrO KOMIIeKca Mnpu mno-
NYYEHUN MONOXUTENBHBIX TEXHWKO-
9KOHOMMYeCKMX MokasaTteneid. Bo Bcex
paccMaTprBaeMbIX Cy4asix MpoBo-
Annacb ofHopasoBas obpaboTka cu-
CTeEM C rapaHTUAHLIM CPOKOM 6e3-
aBapWIHOWM 3KCrlyaTauummn B TeyeHue
He MeHee NATK neT. OUNCTKa CUCTEMBI
OT OT/IOXEHWI MPOUCXOAMAA € UX OT-
CNIOeHVeM B OCHOBHOU Macce B BUje
MeniKoAMCrepcHbIX Gpakumin. OHK yaa-
NAAUCb U3 CUCTEeMbl MPU CIMBE BO-
Abl. [py 3TOM 3HEPreHT, BBOAUMbIN
B CUCTEMY B BUAE HaHO- WAV MUKPO-
CTPYKTYPUPOBAHHOI0O COCTaBa B BOJe
He pacTBOpPSICA U 6bl1 XUMUYECKN

BE30 ﬂﬁﬁbleTb ONPEOENAET 2KOHOMWYHOCTE
N % 4
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Puc. 5. B3aumocesizb 6e30nacHocmu U 3KOHOMUYHOCMU
npu ucnoas3oeaHuu SMB Ha naposeix u 80002peliHbIX KOMAGX

Maccaxwupckoe saroHHoe geno «Mockean Ceeepo-3anagHoro
dmnuana OAD wd@MKy

8700

CHOPOETE KOPPO3MKA,
MM oG

HHTEHOHBHOC T
HAKMACOBPABORAHWA, MF R

Coneconapmanse,
Mr/n

Puc. 6. CpasHusaemsie ¢ 14K eenuduHsl Ckopocmu Koppo3uu, UHMeHCU8HOCMU
HOKUNeobpa308aHUS, CONECOOEPHAHUS NPU UCN0b308AHUU 800b! 2UOPOKAPEOHAMHO20
Kkaacca xnopudHo-mazHUegoli ¢ MuHepanusayueli 263 mz/n. Ton1ugo — Mazym
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HeakTVBeH (He pasbean KOHCTPYKLUM-
OHHble MaTepuanbl: MeTanIbl 1 cnna-
Bbl, MNacTnK, pe3nHy n T. 4.). OH co-
CTOSAN 13 KOMMOHEHTOB, Pa3peLleHHbIX
PocnotpebHaasopom PO ana Bogo-
MoAroTOBKY, B TOM 4unCie U NUTbe-
BOW BOZbl.

®PurHaHCMpoBaTb Nofob6HOe MNpu-
MeHeHne SMB uenecoobpasHo
3a cyet ctaTen MNP mn MP. MNo BTOpOKA
CTaTbe faHHas onepauuns ueneco-
o6pasHa 3a cYeT KOHTPOS Napame-
TPOB YTBEPXAEHHbIX TEXHOMOrnYe-
CKMX npoueccoB. [na obecneyeHns
6e30MacHOCTX 3KcnayaTaumm onac-
HbIX MPOU3BOACTBEHHbIX 0OBLEKTOB
B dpeslepasibHON HOPMATUBHOWN LOKY-
MeHTauun onpeseneHbl napamMmeTpsbl
BXP, Ha Hee BauswLwWme, a UMEHHO
AOMNYyCTMMaa TOAWMHA OT/IOXEHU
nepej OCTaHOBKOW KOT/Ma Ha O4MUCT-
Ky, conecofepxXaHue, XecTKOCTb,
CKOPOCTb KOPPO3UW, yaenbHas 3a-
rPA3HEHHOCTb K MOMEHTY OCTaHOB-
K1 Ha OYNCTKY, U3HOC TPybOnpoBo-
AoB (puc. 5).

= = =
o o B

CKOPOETE KOPRO3WK, MM, rof
o

Ha o0HOM u3 paccmampueaemsix
06beKkmos 11CNob30Banack Boja rma-
pokapboHaTHO-Ka/ibLIMeBOro kJacca
cynbdaTHO-HaTpMeBasi, OYeHb XecT-
Kasl, MyTHas, cofepxallas MHOro xe-
nesa (2,83 mr/n), NoyTn B AecATb pas
npesbiwarowero NAK, nmeroLas xa-
pakTepHbI NPUBKYC 1 3anax. Mpu He-
KPUTNYECKON WMHTEHCMBHOCTU Ha-
KnneobpasoBaHust (627 r/m? B roa)
N AONYCTUMOW ANA BOAOTrPenHbIX
KOT/IOB YAEeNbHOW 3arps3HeHHOCTU
1000 r/m?, 3a cYeT KOHCTPYKTUBHbIX
0CO6eHHOCTeW KOTNa 1 HeA0CTaTKOB
TPAANLMOHHBIX METOA0B OUMCTKMU,
B ZErno He MOMIN MOSHOCTLH O4un-
CTUTb CUCTEMY OT HaKMMHO-KOPPO3U-
OHHbIX OT/IOXEeHMA. 3a 15 neT paboThbl
B KOTNe ckonwuiock nopsagka 375 kr
OTNIOXEHWI NpW CpefHel TOoNWMHe
2 Munanmetpa (puc. 5). OTnoxeHus
yAaneHbl npu obpaboTke C npume-
HeHveM 3MB. OHM CnNocobCTBOBA-
NIV BO3HVIKHOBEHWIO TeMMepaTypHbIX
HanpsKeHUM, NCYepnaHnio ynpyro-
naacTMyeckux CBOMCTB MaTepuana

1,104

0,084

o
Do ofipaGoThH 2 MECALA 3 MECALUA 4 MECALA 5 MECALEE 8.5 MecALsE 21 mecAy
Bpewmna nocne obpaboTkm

Puc. 7. VismeHeHue ckopocmu Koppo3uu 8 cucmemax mensI0CHA6#eHus
Naccax><upckoeo 8a20HHO20 deno Mockea nocne o6p060mKu

8760

000

&7 50

4500

2250

s ctpatioten

Mocrm GhpalaTsa

/1w ‘amHexdeosewon

noe

Puc. 8. JuHamuka uamMeHeHUs CO/IeCO@ep)fCCIHUH 8 cucmeme mensoCHA6XeHUSs
NAccaxcupckoe2o 8G20HHO20 deno Mockea nocne o6pa6oml<u

N pa3pyLLUEHNIO 3/1eMEHTOB KOHCTPYK-
Unri. 3ToMy cnocobcTBoBana 1 Kop-
PO3MOHHOCTb CpeAbl (CKOPOCTb KOp-
posun — 0,298 mm/rog). 3a cuer
npuseseHna napameTpos BXP B co-
OTBETCTBME HOpMaTVBaM B pesy/b-
Tate npumeHeHua SMB cuctema
o4ncTUNacb OT OTI0XeHU, obpa-
30Banacb 3alMTHaaA rJieHka. JKo-
HoMus T3P cocTaBuna nopszaka
18% (pwuc. 5). Mpu 3TOM CKOPOCTb
KOppO3un CHM3MNAcb B NATb pas
o 0,06 mm/roa, Xeneso B noanu-
ToYHON Bose — po 0,43 mr/n.

Paccmompum euwje 00uH o6bekm.
NcxogHasa Boja rmapokapboHaTHOro
K/lacca XNopuAHO-MarHmeBasi C MMHe-
panunsauuein 263 Mr/a, CKopocTb Kop-
po3nu 0,412 Mm/rog nNpy aBapuinHbIX
3HaveHuax 0,2 mm/rog, conecofep-
xaHme 8700 mr/n (MAK 3000 mr/n),
TONIMBO — MasyT (puc. 6).

O6buwasa cuctema TensocHabxe-
HMA Aerno cocTosifia U3 [OBONbHO
obbeMHON cuctembl NBC (48 m3)
N CUCTEMBbI TemnJ0CHabXeHns C Ko-
TenbHom (31,5 m3). Ounctka nbon
N3 3TUX COCTaBAANOLMX OT HaKUM-
HO-KOPPO3MNOHHbIX OTNI0XEHWI BAN-
Ana Ha pacxog T2OP. Cucrema BC
obpaboTaHa B ceHTAbpe 2012 ro-
fa. MNpu 3TOM M3 CUCTeMbl BbiBe-
AeHO 60/blloe KOAMYEeCTBO pas-
PYLUEHHbIX MPOAYKTOB KOPPO3UMn
N OTNIOXEHWI MNP TO/LLMHE Nocnea-
Hux ot 7 go 10 mmMm. Cuctema Ten-
NOCHabXeHWs ¢ KoTenbHOM 06pabo-
TaHa B ceHTA6pe 2013 roga. 3a cuer
opraHmsauum HopmatmsHoro BXP
B [eno v nocaejoBaTe/lbHbIX KOp-
PeKUMOHHbIX 06paboTOK CKOPOCTb
KOppo3un B cMCTeMe TernocHabxe-
HMA TakXe rnpuBefeHa B COOTBET-
CTBME HOPMATUBHbLIM JOKyMEHTaMm
(puc. 7). N3-3a ocobeHHocTeli BXP
CMCTeMbI MPOLLECC CHKEHWNSA CKOPO-
CTW KOPPO3NW HECKONbKO 3aTAHYT,
HO OH He OCTaHaBAMBaeT APYroro
npouecca — CyLleCTBEHHOW 3KO-
HoMuM TOP B pesynbTate npumMe-
HeHna DMB B npouecce 3Kcnaya-
Tauunm CUCTeMbl.

ConecogepxaHve B Boje npuse-
[leHO B COOTBETCTBME HOPMAaTUBHbIM
JOKyMeHTaM (puc. 8).

3HAaUNTENBbHO YMEHbLUNANCH
MYTHOCTb W COJepXaHue xene-
3a B KOT/I0BOW BOJEe: MYTHOCTb —
¢ 37,4 po 14,6 Mr/n, cofepxaHve xe-
nesa — ¢ 1,07 go 0,464 wmr/n.

B 2014-2015 rr. npoBejAeHbl KO-
MUCCUOHHbIE BHYTPEHHME OCMOTPbI
NoBepXHOCTelr nuTaTenbHOro 6aka
Jleaspatopa, MapoBoro Kotna (4sa
0CMOTpa) 1 baka-akkymynsTopa cu-
ctembl 'BC (puc. 9-11).
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Mo cpaBHeHW C 6a30BbiM
2011 rogom skoHomust TIP 3a ne-
puog ¢ 01.01.2013 no ntonb 2015 ro-
aa coctaBuna 531,173 moHHbI Mas-
yma. [aHHbIA pe3ynbTaT MNoayyeH
3a CYeT OUMCTKM W 3alUTbl CUCTe-
Mbl OT HaKWMHO-KOPPO3NOHHbIX OT-
JNIOXEeHUN 1 npuBeseHVs napame-
TpoB BXP cuctembl B cOOTBETCTBME
desepanbHbIM HOPMATUBHBIM [OKY-
MeHTaM Mpu nposeseHnn obpaboT-
K1 1 conposoxgeHusa [11].

Mpw 3TOM HabAoAaNOCh yBennye-
HVe BblpaboTKN TennoTbl MPU MeHb-
LweM notpebneHnn rasa, oTMeyeHHoe
KOMMepuYeckMmn cHeTYmMKamu noTpe-
6neHua Tenna (y3na yyeTa TenaoBom
3Hepruu), ycTaHoBAEHHbIMW B Mpa-
yeyHoli geno (taén. 4).

Ta6nuua 4. flaHHble No BblpaboTke
TEeNn/IoTbl B NpayeyHoii Aeno

MpayveyHasn

[kan

AuBapb-mapT 2013 roga 1173,153
fAuBapb-mapt 2014 roga 1652,657

A 479,504

2014-2013

SMB npunmMeHsancs B cMctemax Ter-
JIOBOAOCHABXEHWA MNaccaXmpeKmx
BAroHHbIX Jerno npuv nuTaHun: ot
COBCTBEHHbIX KOTENbHbIX, CUCTEM Ter-
NOBOZOCHAGXEH NS FOPOA0B U MPOU3-
BOACTBEHHbIX CTPYKTYp OAO «PX/».
SMB vcrnonb3oBanca 1 B Tex cay4ya-
AX, KOrga TexXHONOornyeckun eamHas
cMcTemMa rnpuHagiexana HeckobKUm
XO3ANCTBEHHbBIM CTPYKTypaM. B xoge
paboT napameTpbl BXP npuseseHbl B
COOTBETCTBME HOpMaTKBaM (Tabs. 5).

PaccmaTpmBanocb Tpu 06bek-
Ta: peMOHTHbIe npeanpuaTna Mo-
cKBbl, BopoHeXa, NMepmu. Ha Bcex
4O rpuMeHeHus DMB oTmevanucb
BbICOKME CKOPOCTWU KOPPO3UW, npe-
BblLLAOLLME HOPMAaTVBHbIE 3Ha4ye-
HUA B 5, 3, 4 pasa COOTBETCTBEHHO.

B peno MockBa — BbICOKOe cofe-
cofepxaHve ¢ mnpesbileHnem MAK
B Tpn pa3a. B geno lNepmMb — BbICO-
Kas MHTEHCMBHOCTb Hakmneobpaso-
BaHWVA ¢ npesbilweHnem MK B cemb
pas, a Takke dakTnyeckas ToNWmMHa
OT/IOXEHWI C MpeBbllLUeHVeM Aomny-
CTUMOW B Tpwn pasa [16].

B pe3ynbTaTte 06paboTkn BCe yKa-
3aHHble NapameTpbl, NpeBbILllatoLLme
HOPMAaTVBHbIE 3HaYEHWNH, CHUXEHbI
B npejenax Aonyctmblx. Kpome Toro,
B feno BopoHex B 2,5 pa3sa cokpa-
LeH yAenbHbIli pacxos rasa Ha Bbl-
paboTky 1 'Kan TemnaoBOM SHePruu.

Puc. 9. Bud Ha naposoe npocmpaHcmao
b6aka numamesneHoU 800bI Yepe3
11 mecayes nocie ob6pabomku (2014 200).
Omyemnugo 8UOHA 30WUMHASA NAEHKA

Puc. 10. CocmosHue mpy6
KOHBeKMUBHbIX Ny4KO8
yepes 11 mecsyes nocie o6pabomku

(2014 200)

Puc. 11. CocmosaHue: a) mpy6 3KpaHa nepe2opodku vepe3 11 mecayes
nocne obpabomku (2014 200); 6) 3kpaHHbIX MpPy6 CO CMOPOHbI HUXCHE20
6apabaHa Yepes 23 mecaya nocie obpabomku (2015 200)

400

= ..

300

200

100

3

-100
200

- 200
Kposs

it

Knergyman mugkects  Boga nocne oucTed AR Bopa ws engonposoga

Puc. 12. CpagHUMeNbHASA 8eAUYUHA OKUCAUMENbHO-80CCMAHOBUMENLHO20
nomeHyuana kposu, kK1emoyHol Hudkocmu Yyenoeekad, Heeckoli
8006/ U Moli Xce 800kl NOC/E O4YUCMKU C npumeHeHuUemM SMB

W eLe Heckonbko C/10B 06 o6paT-
HOM ocMoce. B HeKoTOopbIX Cayvasx
6e3 3Tol TeXHOMorm He 06OUTUCH.
OcobeHHO npw npesenbHO HU3KOM
kauyecTBa BoAbl. HO HacTopaxmBaroT
BbICOKME KanuTabHble 1 3KCrayaTa-
LUMNOHHbIe 3aTpaThbl.

Ana cpasHeHus, SMB npwn nony-
YEeHUW B pamKax eAnHOl TexXHOoso-
rMX MONOXUTENbHbIX Pe3y/bTaToB:
No KPaTHOMY CHWXEHUIO 31eKTpo-
XUMNYECKOM, MUKPOBMONOrNYEeCKO,

MEXKPUCTA/VINTHOW KOPPO3UM, Ha-
KnneobpasoBaHUA, LENOYHO-
CTW, XECTKOCTW, COAEepXaHus Xxe-
nesa, xJ0puAoB W psda ApPYrux
31eMeHTOB TpebyeT 3aTpaT B Teye-
Hne 5-7 nieT NCcnonbL30BaHNA B Pas-
mMepe o 30 000 py6. 3a 1 m® Boas-
HOro obbema. B KpaliHe CNnoXHbIX
cnyyasx Mbl npegnoyvTaemM npo-
BOAUTb PaboTbl MO YNyYlUeHUH
KayecTBa BOAbl C MPUMEHEHMU-
em OMB wn TexHonorumn CrMerync
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Ta6nuua 5. NMpueeaeHne nokasateneii BXP B cooTBeTCTBME HOPMaTUBHbLIM AOoKyMeHTam nocie DMB Ha psaae

PeMOHTHbIX npean pI/IiITVII7|

Conecopaepxa-
HWe, Mr/n

Ao obpa-
60TKN

MockBa 8760 2150

BopoHex

MNepmb

(0. m. H. Eg2eHuii Feopauesuy [Tempos)
C WCMONb30BaHMEM aNtOMOCUINKAT-
HbIX aKTUBMPOBAHHbIX aZcOpP6eHTOB
(tabn. 6, puc. 12) [13], agcopbeHTOB
(tabn. 6, puc. 12) [13], KoTOpble K
TOMY e Y/ay4yllarT KayecTBO BO-
[bl MOC/Ie OUNCTKK, YMeHbLUas 3Ha-
yeHuna OBII.

3. PASBPABOTKA METOAUVKW
TEMMNEPATYPO3ABUCMOIO
MOTPEBJIEHNA T3P NPU
MCNOJIb3OBAH/W 3MB

PaccmaTtpuBaem faBa ciydasi: 06-
LWMA 1N YaCTHbIN.

MepBbIiA cny4aii: KoTenbHas pa-
6oTaeT Ha Uenn TennocHabxeHus
1 TexHonoruto. Mpu 3ToM NpUHUMa-
eTCcA HM3LWasA yaenbHasa TennoTta Cro-
paHus TonamBa (Harpyska Ha KOH-
Typ ropsiuero BOZAOCHabXeHe Mana).

MNoTpebneHne Tonamea «B» 3a pac-
CMaTprIBaeMbli Nepros BPeMeHU CBs-
3aHo c noTpebneHem TennoTbl abo-
HeHTaMU C/lefyroLLMM BblpaXeHem:

_ Qo + Qr
Qu nx-nrc+(1 — Ken)'

M

rae Q.. Q. Q, — noTpebieHue Ten-
NOTbl 3@ Mepuoj BpemMeHU Ha Tex-
HO/MIOTMIO, LEeNu TeriocHabXeHNs
N HU3Was yAenbHas TemnsoTa Cro-
paHWa TonnavBa (Harpyska ropsde-
ro BOZOCHabXeHWst Mana);

.= 0,882, 1,,=0,966, K, = 0,016 —
KMJ, koTnoB, TenaoBol cetn 1 Ko3d-
druUMeHT pacxoga TornsmMBa Ha Cob-
CTBEHHbIe HYX/bl KOTe/IbHOM.

Qr=Xqyr- Ng,

rae N, — Konnyectso obpabotaH-
HbIX (OKpAaLLUeHHbIX 1 Np.) BaroHos/mMec.,;

g, — YyAeNbHbIV pacxoj TenaoBoin
SHepruM Ha TeXHONOr4Yeckyo one-
paLVio B OTOMUTENbHbIV NN NeTHNI
nepuog, lkan/sar. (cornacHo crnpas-
ke 3A0 «BaroH-Cepsuc).

NHTEeHCBHOCTb
Hakuneob6pasoBa-
HUA, I/KB. M B rog,

2080

Konunuyectso
OUMNCTOK B roj,

400 7 1

TennonoTpebneHve Ha Lenn Ten-
NocHabxeHVsa onpejenseTca cpes-
Hen HapyXHOV TemMnepaTypon pac-
CMaTpMBaeMoro nepuog t,

(tg — tw)
Qo = Qog 77— (2)
9B (tg — tup)
rae Qb t, t, t, — pacueTHoe

noTpebaeHVe TenaoTbl 3a Nepuoj
BpeMeHU Ha uenn TennocHabxe-
HUSA, pacyeTHaa HapyxXHas Tewmne-
patypa Ans MNpPOeKTMPOBaHUA CU-
CTeMbl OTOM/JEHVs, TemnepaTypa
BHYTpeHHero Bo3gyxa (16 °C —
ANA MPOV3BOACTBEHHbBIX 3JaHUN)
N CpefHsAs 3a Mepuoj BpemMeHwU
TemnepaTtypa HapyXHOro BO3AyXa
COOTBETCTBEHHO.

MostomMy TennonoTtpebieHue
Ha uUenn TennocCHabXeHUs ANnA
nepuosoB BPEMEHMW CO CPeAHNMMU
Temnepartypa t,, 1 t,, AO/XKHbI CO-
OTHOCUTBLCA Kak

CKopocTb Koppo-

YaenbHbIN
pacxop T3P,

LD LI Ky6. m/Tkan

0,246 0,008 818,41 320,00
0,355 0,1
't tp—t
Qopty _ tp HL (3

Qoptuz  tg—tyz

YuunteiBas (1-3), npun ycnosuwy,
UTO KOTeNbHas paboTaeT TONbLKO
Ha OToMN/ieHMe B OTOMNUTENbHbIN ce-
30H, pacyeT NpomM3BOAUM Mo pop-
myne (4):

tp — tue 4
AB = B— Bb’w.zoda, ( )
tg — tcp
raoe t, — TemnepaTypa B npows-

BOACTBEHHbIX nomMelleHusax (16 °C)
B OTOMWUTENbHbLIA Nepuog;

towe — cpepHssi Temneparty-
pa 3a paccMaTpuBaeMblii nepu-
o4 roja;

t, — CpefHsas Temnepatypa
3a paccmaTpmBaeMblii Mepurog pac-
UeTHOro roja;

Boa:roaa — pacxog TONAMBA 3a pac-
cMaTpuBaeMbli nepuoj 6a3oBo-
ro roga;

Ta6bnunua 6. PesynbTaThbl UCNbITaHUM agcopbeHTa

Pe3yanaTb| I/ICCI'Ie,qOBaHVIVI

NMokasaTtenwu,
mr/Am® NCXoAHblIe
Hukenb 94,0
CBuHeL, 58,5
Kagmunin 81,1
Xeneso 100,0
MapraHeL, 81,1
LnHk 66,3
Meab 60,1
Xpom3* 180,0
HedTtenpoaykThbl 500,0

HopmaTuBHbIe
AOKYMEHTbI Ha MeToj,

nocne nccnegoBaHus

OYUCTKMN

0,0035 MHAP 14.1.2.4 140-98
0,0070 MHAP 14.1.2.4 140-98
0,0040 MHAP 14.1.2.4 140-98
<0,0500 MHAP 14.1.2.4 140-98
0,0047 MHAP 14.1.2.4 140-98
0,0024 MHAD 14.1.2.4 140-98
0,0020 MHAP 14.1.2.4 140-98
0,0060 MHAP 14.1.2.4 140-98
1,0000 MHAD 14.1.2.4 140-98
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B — pacxoa TtonnvBa B paccma-
TPMBaeMOM rojy.

PaccmaTtpuBatoTca, K npumepy,
ABa nepuoga: AHBapb 2012 roga
(ho obpaboTkun) n sHBapb 2014 ro-
Aa (nocne SMB).

MepBas 4acTb pa3HUUbI faeT
3HaueHMsa pacxoja TOMaMBa, Heob-
XOANUMOro ANIA MOAAepPXaHUA KOM-
GOPTHLIX YCI0BUIA B MOMELLEHUsAX
(+16 °C) B anBape 2014 roga npwu
YCI0BUK, UTO TemrepaTypa okpyXa-
toLelt cpeabl byaeT paBHa Temnepa-
Type B sAHBape Mecsue 2012 roja.

3HaK MUHYC yKa3blBaeT Ha 3KOHO-
Muto Tornavea B 2014 roga no cpas-
HeHuto ¢ 2012 rogom.

BbiBOAbI

1. HegocTtatkaMu TpagnNLIMOHHO
XMUMBOAOMOArOTOBKM (HaTpUIA-KaTno-
HMpOBaHWe + geaspaLuus), B TOM YnC-
Nle OpraHn3auMoHHbIMK, ABASIOTCS:

°* NOBbILLUEHNE KOPPO3MOHHOW aK-
TMBHOCTM BOAbI MpW BO3pacTaHUu
ee MUHepanusaunu;

° OTCYTCTBMe BO3BpaTa napa B je-
a’spaTtop MbO pe3koe ero ymeHb-
LeHWe;

* HegorpeB BoAbl (Ha 10-20 °C)
C Luenb «3KOHOMUM» TP go Temne-
paTypbl HacbILLEeHWs, YTO He obecre-
yrBaeT HOPMAaTVBHOIO COAepPXaHus
B BOAE KWUC/IOPOJA W YrNeKMcsioro
rasa. Kak cneacrteme 3Toro — BO3-
MOXHO 06pa3oBaHne ABYXCNOMHbIX
OTNOXEHWNI, OCNOXHSOLWMNX UX yaa-
NleHne Npu 0YnCTKe CUCTeMbl 1 06-
ycnasnmMBawLwWmx rnepepacxos TIP
B 3KCMayaTauunu;

* NMMTaHMe KOTIO0B HEMNPUroLHOW
ANSA HYXZ TennosHepreTukn BOAOW;

* HencnpaBHoe 0bopyzoBaHue BIY;

* OTCYTCTBME MOJIHOW LEenoYKku
BOZOMOArOTOBKM, B TOM 4uCie je-
a’3paToposB;

° HermonHasa 3arpyska ¢uabTpOB,
HeKkayecTBEHHOe NX 0BCYXMBaHME;

* OTCYTCTBME KOHTPOJ/IbHO-M3Me-
pUTeNbHbIX MPUGOPOB;

* HenmpaBWAbHbIA BbIGOp TexXHO-
NOrViA AN OCYLLEeCTBAEHUS aHTU-
KOPPO3NOHHOW U aHTWaAresnoH-
HOW 3aWMnThI.

2. icmonb3oBaHne HeoboOCHO-
BaHHOro MMUTUPOBAHUA Pacxosa
T3P He cnocobcTByeT 6e30MmacHow
3KCnayaTauMm OmnacHbIX MPOU3BOA-
CTBEHHbIX OH6BEKTOB W OC/IOXHAET
BHeJpeHVe Ha MnpakTuke nepcrek-
TUBHbIX Hay4YHbIX pa3paboTok B 06-
NacTy BOAOMOAIOTOBKM.

3. NMpuMeHeHMe 3HepreTU4eckoro
MeTOoZa BOAOMOArOTOBKM AaeT NoJo-
XNTebHble TEXHUKO-3KOHOMMUYeckme
pesynbTaTbl B CUCTEMe B Cly4asix

NCNONBb30BaHWA BOAbI NHO60ro Knac-
Ca 1 NPV HEHOPMAaTMBHbIX Napame-
Tpax BXP (>kecTkoCTb, LLEIOYHOCTD,
conecogepXaHne, WHTEHCMBHOCTb
HakMneobpa3oBaHUSA, KOPPO3MOH-
Has aKTUBHOCTb XWAKOW cpeabl,
YPOBEHb 3arpsisHeHHOCTU CUCTEMbI
OT/IOXEHNAMMN) MPU NHOOBIX MaTepu-
anax TpybonpoBOAOB W NtO6LIX Ten-
JNIOHOCUTEeNsX.

4. PaspaboTaHa MeToAMKa y4e-
Ta TemmnepaTypo3aBUCMMOro mMo-
TpebneHns TOP npu obpaboTke
CUCTeM TensoCHabXeHua ¢ npume-
HeHnem SMB.
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