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BEHTUNAUNA — KOHANUWNOHWMPOBAHWE U//@

BAYECJIAB SPUKOBUY LLIKAPITET
KaHdudam mexHu4eckux HaykK,

2eHepanbHbIl oupekmop 000 «ApkmMoc».

Cpepa Hay4YHbIX UHMepecos:
UHXCeHepHoe obopydosaHue 30aHul,
go3dyxopacnpedesumend.

Coaemop 3 20cydapcmeeHHbIX

U Mex20oCcy0apcmeeHHbIX
cmaHoapmos, 8 nameHmos

u uzobpemeHudl. Ony61UKOBAHO
6os1ee 20 neyamHeix pabom.

K BOINPOCY O KPUTEPUNAX
SQHEPTOSODPEKTVBHOCTU
BO3OYXOPACMNPEOENTENEN

B. 3. LLikapnem, K. m. H., 2eHepasbHeIl dupekmop
000 «Apkmoc»

J1. f. banaHOUHa, K. M. H., COBEMHUK 2eHOUpekmopa
no Hay4yHol pabome OO0 «Apkmoc»

SHeproap¢$peKTUBHOCTL MPUTOUHON BEHTUNALMM U KOHAULMO-
HMpPOBaHUA BO3A4yXa B 3HAUUTENIbHOW CTeneHu 3aBUCUT OT cno-
co6a nopauv Bo3Ayxa B MOMeELLEHME U TUMNA UCMO/b3yeMbiX BO3-
Ayxopacnpegenurteneii ans o6ecrneyeHus TpeGyembiX MapaMeTpoB
MUKpOK/MMaTa B pa6oueli 30He Npy MUHUMAJILHOM BO3AyX006MeHe.
B HacTosiLLiee BpeMsl BO BCEX CTPaHaxX 3KOs0rMyeckas CMTyauus BO MHO-
rom onpegensieTca Mepamu no 3HeprocéepekeHUto N pecypcocbepe-
YKeHUI0. MoBbILWAETCA CTOMMOCTb UCTOYHUKOB 3HEPrum (rasa, HedpTw,
KaMeHHOro Yr/is), Bo3pacTalT Tpe6oBaHUs MO 3alMTe OKpY>KaloLei

cpeabl OT BpeAHbIX BbI6POCOB.

CoBpeMeHHble WHXeHepHble
CUCTeMbl 34aHUN (kKuable U Npo-
N3BO/ACTBEHHbIE) CUNTAIOTCA Mpu-
eMaeMbIMUn, ecnn obecrneymBa-
IOT 3HauMTeNbHOe CcOoKpalleHune
JHepreTMYyeckmx 3aTpaTt Ha UX
KpyrnorognuHoe ¢yHKLNOHMPO-
BaHMe N KOMPOPTHbLIVI MUKPOKAU-
MaT B MOMeLLeHUsAX.

B Poccun gerictByeT 60nee Thi-
CAYM HaALMOHaNbHbIX CTaHAAPTOB
(FOCT P), B cocTaB KOTOPbIX BKJIIO-
UeHbl onpejenieHHble NMokasaTenn
SHepronoTpebaeHUs, a Takxe 60-
nee 400 aHaNnoOrMYHbIX JOKYMEHTOB
Ha aHepronoTpe6bastoLLee o0bopy-
JOBaHMe C rokasaTensamu, BAUS-
FOLWMMN Ha SHepProadPeKTUBHOCTb
ero GpyHKLMNOHMPOBaHNS.

OaHako ewe B 80-e roabl
npoLuaoro crosetms npodeccop,
4. T. H. Agonbd AgamoBuY PbiM-
keBuY [1] obpaTna ocoboe BHMMa-
HMe Ha ponb KadecTBa U 3dpdek-
TMBHOCTb MPVHNMAaeMbIX peLleHni
nNpv MPOeKTUPOBAHNM CUCTEM BEH-
Tnnaunn (CB) n kKoHAMUMOHVPOBa-
Hna Bo3gyxa (CKB). OH pa3pabo-
Tan MeToAbl OLeHKN kadvecTBa CB m
CKB v npeafioXwunn ycioBHble rpyn-
Nbl SHepreTUYeckor apdekTUBHO-
CTW (knaccupumkaumm) pasnamyHbix
TeXHOJIOTNYeCcKNX peLLeHunii.

Bosagyxopacnpeaenntenn €B-
NIAOTCA BaXHbIMW KOHLLEBbIMU

3NeMeHTaMn CUCTeM BEHTUAALMUN
N KOHAWLMOHNPOBAHUS BO3AyXa.
EcTecTBEHHO, UTO MeTOAbl OLEeH-
KV BO3AyXxopacrnpejeneHuns ¢ Tou-
KV 3peHns sHeprosatpaTt He MoryT
6bITb OTOPBAHbI OT METOA0B OLieH-
kK CB n CKB B Lenom, Ho B TO Xe
BPEMS OHW MOTYT 6blTb paccMo-
TpeHbl B onpejeneHHbIX CaMoCTo-
ATeNbHbIX FPaHMLLax, Yto 1 npea-
YCMOTPEHO HacTosLen cTaTbei.

OnbIT N NpOBefeHHbIN aHanms
MOKasbIBalOT, 4YTO AONA 3Hepre-
TUUeCKNX 3aTpaT Ha BO3Ayxopac-
npejAenieHne cocTaBaseT He 6bonee
7% ot Bcex 3atpat CKB B cuny
TOro, 4to B coBpeMeHHbIXx CKB
CyLLecTBEHHO BO3pacTatoT aspo-
ANHaMU4Yeckue noTepu 3a cuyeT
NPUMEHEHNA BbICOKOIPPeKTNB-
HbIX GUNbTPOB, Kanopudepos,
CeKuMin yBNaXXHEHNS, CIOXHOM Cu-
CTeMbl KAamaHoOB W WX yrnpasne-
HUA. B 3TOM csiyyae fond 3Hep-
rosaTtpart Ha BP ewe meHbLue 7%.
MoxeT CNoXUTbCS BneyaTaeHue,
uTO 3HeprocbepexeHue B CUCTe-
Max Bo3jyxopacnpejeneHus He-
aKTyanbHO, eC/in He y4yecTb, 4TO
faxe B P® B BEHTUNALMOHHOM
TeXHWKe aKTUBHO MCMNO/b3yeT-
ca 6bonee 500 TMNOB pasnuu-
HbIX KOHCTPYKUMI BP npun pacxo-
Aax MPUTOYHOro BO3jyxa 6onee
1000 m3/u Ha oamH BP, n Toraa
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VX 3HeprosaTtpaTbl COCTaBAAIOT
6onee 1000 lMa. OueBWAHO, 4TO
paccMOTpeHMe 3ajay 3Hepro-
cbepexeHna B cucTeMax BO3JAy-
xopacnpegesnieHUs ABAAETCA ak-
TyanbHbIM BOMPOCOM CHUXEHWS
obwmx 3aTtpat CKB.

K coxaneHuto, H1 B oTevecTBeH-
HOW, HM B 3apybexHon npakTu-
Ke npoektnposaHua CB n CKB
He cylulecTByeT MeToja OLEHKMU
KauvecTtBa cmcteMm BP no npegens-
HbIM 3Heprosp¢dekTUBHbLIM MoKa-
3aTendM, Kak 3TO peKkomMeHAoBan
npodeccop, 4. T. H. A. A. Pbim-
KeBuy [1].

OfHako crepgyeT OTMeTUThb,
uto B Poccum BOT yXe 6onee
40 neT yTBEPAWINCL W LUMNPOKO
MCMONb3YITCA OCHOBbI pacyeTa
BP Ha 6a3e TpyAOB BblfatOLLMX-
ca ydeHbix M. V. TpumutanHa [2],
B. H. borocnosckoro [3], N. A. LLle-
nenesa [4], E. O. WunekpoTa [5],
. M. Mo3uHa [6] n apyrux mnccne-
JoBaTenei, 6narogaps KOTOPbIM
6bln npefnoxeH KodbPMUMeHT
BO3yxoobMeHa K, KayecTBeHHO
oyeHusarowuli cxembl YUpKyaAayuu
8030y UWHbLIX NOMOKO8 8 NOMelWeHUU,
U € y4yeToM 3TOoro kosdduymeHTa
onpesensdTb KOAMYECTBO BO3/yXa
L, AN yAaneHns TenjonsbbiTKOB
B nMomelgeHun no dopmyne:

L= Quszb.
0" cKt(tx — &)

rae: Q... — W36bITKM ABHOrO
Tenna B NOMeLLeHUN, yaansemble
obLieobMeHHOM BeHTUAALMEN, BT;

C — obbemMHasd Tena0emMKoCTb
BO3ayxa, Ax/m3°C;

K, — ko3¢ dpnumeHT BO34yx006-
MeHa, 6e3pasmMepHbIn cMMMAeKc,
CBSA3bIBAOLMIA TEMMEPATYpPbl BO3-
AyXa yAanaeMoro U npuToYHOro
13 pabouyeli 30HbI;

t, t, — COOTBETCTBEHHO TeM-
nepaTtypa yAansaemMoro BO3Ayxa
n nputoyvHoro, ‘C.

C yuetom K, Hanbonee sdpdek-
TUBHOW CXeMOW LVPKYNALNN BO3-
AYLWHBbIX MOTOKOB B MOMeLleHUn
npu3HaHa BbITECHAOLWAA BEHTU-
nauymsa (displacement ventilation)
npn nojayve MpUTOYHOrO BO3AY-
Xa C Malioli CKopoCTblo B pabo-
Uyl 30HY U BbITAXKN W3 Bepx-
Hell. HaTypHble 1 aHanuTnyeckne
nccnefoBaHna NoATBEPAUAN, UTO
npu 3TON Cxeme BO34yX00b6MeHa
K, — Hanbonbwnii (K = 2,2+2,8),
UTO AelCTBUTEeNbHO MOo3BOAAEeT
CHU3UTb Pacxod NPUTOYHOrO BO3-
Ayxa cuctem Bosjyxopacrnpegerne-
HUSA A0 MUHVMaAbHbIX 3HaYEHWNA.

Kos¢pdpuumeHTt K npasBuibHO
oueHnBaeT TpebyeMmblli BO34yxO-
obMeH ans obecnedyeHusa 3ajaH-
HbIX MapamMeTpoB MUKPOKAMMA-
Ta B COBPEMEHHbIX MOMeLLeHNAX
pPa3nMYHOro HasHayeHusi, HO He
faeT npejcTaBleHUs O BO3MOX-
HOM CHVXEeHWUW 3HeprosartpaT
BEHTU/IATOPA MPUTOYHONM CucTe-
Mbl (€ro Mpou3BOAUTENbHOCTU,
noTpe6sisemMol MOLLHOCTK, CTO-
MMOCTU W T. A.) B 3aBUCMMOCTU
OT MPUMEHEHUS Pas3NNYHbIX TU-
rnos BP. Kpome TOro, npu nomo-
WM MPUTOYHBIX CTpylri BP moxert
OKasaTb aKTWBHOe BO3jelicTBUEe
Ha CXemy UUpKynsaumu BO3Ayxa
B MOMeLleHNn, a B CBA3UN C 3TUM
Ha pacnpegeneHve TemnepaTyp,
CKOpPOCTeN N KOHLeHTpauui Bpea-
HbIX MpUMeceli B BEHTUANPYEMOM
obbemMe, TO eCTb M3MEHUTb Cxe-
My BO3jyXoobmeHa.

C yyeToM pekomMeHAauuin npo-
¢deccopa, 4. T. H. A. A. PbimKeBW-
Yya KU MHOroobpasusi npuMeHse-
MbIX KOHCTPYKTUBHbIX NUCMONHEHWIA
BP Hamn npeanaraeTca B kKayecTse
npeAenbHbIX MoKasaTenen sHepro-
3¢dekTMBHOCTMN BP ncnonbsoBatb
UMCNEeHHble 3HayeHus Ko3pdu-
LMeHTa MeCTHOro conpoTusne-
HUA §M3X, KOTOPbIe XapaKTepu3syrT
3HepreTMyeckue 3aTpaThl (NoTepu
MOJIHOTO, CTaTUYeCKoro, ANHaMU-
Yeckoro AaB/IeHU) Npu Npoxoje
NMPMTOYHOro Bo3jyxa yepes BP B
nozsogsLieM natpybke BO3yXoO-
pacnpezenuTtens oT BeHTUASALM-
OHHOW ceTw.

MoBOAOM MPUHATUS TaKoro pe-
LWeHNa MoCnyXnno, BO-MepBbiX,
MHeHne A. A. PbimkeBu4ya [1]
O TOM, YTO MNpejefibHble Konu4ye-
CTBEHHble MoKasaTenu (Kakoe-To
yYncnoBoe 3HaYeHMe NCKOMOl Be-
NNUYKMHBLI) 0611a4atlOT CBOMCTBOM
OpPWEeHTVPa CaMOro KOPOTKOro
nyTM ApPUBANXKEHNS K ONTUMasb-
HOMYy pelleHuto. Jlroboe apyroe
peweHne MoXeT 6biITb oueHe-
HO MO CTerneHW OTK/IOHEeHWUA ero
OT 3TOro 3HauyeHwus. Bo-BTOpbIX,
peanuMsauma Takolr WAen CcynmT
npy BapuWaHTHOM MPOEKTUPOBa-
HUW NpPUHLMANaNbHOE coKpalle-
HVWe 4Ymcna NpUHMMaeMmbliX pe-
WeHN AN KX conocTaBaeHus,
a Takxe obecneuymBaeT UHOp-
Mauuo O rMaBHOM HamnpasBieHUN
YCUNUK B LleNIaX YyAy4ylleHUs Tex-
HUYECKNX N TEXHONOrMYEeCKMX Xa-
PaKTepUCTUK OTAENbHbIX 3/1eMeH-
TOB U CUCTEMBI B LIe/IOM.

KoappuumeHt &M onpepens-
eTca B J1TabopaToOpPHbIX YC/IOBUAX

JIFOAMUIIA IKOBJIEBHA BAJIAHAVHA
KaHoudam mexHu4eckux HayK,
COBEMHUK 2eHepanbHO20 dupekmopa
000 «Apkmoc» no Hay4Hol pabome.

B 1965 200y okoH4Yuna Odecckuli
mexHo/02uYeckuli uUHcmumym nuujegoli
U X0/100UN6HOU NPOMbIWAEHHOCMU.

B 1971 200y nod pykogodcmeom
npogeccopa A. A. Peivkesu4a 3auyumuna
KkaHoudamckyro ouccepmayuro.

Cpepa Hay4HbIX UHMepecos:
uccnedogaHue npoyeccos
mensiomacconepeHoca u 6akmepuansHol
@10pbl 8 yOapHONEHHbIX annapamax
cucmem KOHOUYUOHUPOBAHUSA

8030yXxa, Uccedo8aHUE U CO30aHUe
go3dyxopacnpedenumeneli

C NPUHYUNUQAMLHO HOBLIMU C8OLICMBAMU.
Ony6sukosaHo 6osee 45 Hay4yHbIX
pabom. J1. fl. banaHOuHa s8nsemcsA
coaemopom 23 uzobpemeHuli

U nameHmos u 4 20cy0apcmeeHHsIX

U MexczocyoapcmeeHHbiX CMaHAapmos.

N2 2/2023

www.avoknw.ru 7



BEHTUNAUNA — KOHANUWNOHWMPOBAHWE

ue

aTTeCTOBAHHOrO aspojAnHamuye-
CKOro CTeHJa Ha 3aBoje — Mpo-
n3BoanTene BEHTUAALMNOHHOIO
060pyA0BaHMA NN B CMELMann3n-
poBaHHOW nabopaTtopuu no dop-
Myne:
Y AP
§= 2;)'37&,

roe: AP — noTepu MOAHOrO
pasneHus, Ma;

p — MJNIOTHOCTb BO3J4yXa, Kr/m3;

V — ckopocTb BO3jAyXa B ce-
YeHUN MPUCOeSUHNTENIbHOro na-
Tpybka, m/c.

Cnepyet nmeTb B BUAY, YTO §m
419 aBTOMOJeNIbHbIX BP He3aBucu-
MO OT KO/M4ecTBa U3fennii B nu-
Helike NnapameTpuyeckoro psja se-
JINYVHa NOCTOSAHHAsA U MOXeT bbITb
MCNONb30BaHa Kak eANHCTBEHHbIN
nokasaTe/lb 3HeprosaTpaT JaHHo-
ro tuna BP. OgHako npu npowns-
BOACTBE AJIMHHOW JIMHEWNKUN TU-
rnopasmMepHoro psaga BP TpyaHee
cobntoCTN reomeTpmuyeckoe no-
nobune (aBTOMOAENbHOCTb 3Ne-
MEHTOB KOHCTPYKTUBHOIO UCMOJ-
HEeHWVs) MO MNPOU3BOACTBEHHbLIM
npuynHam. Moatomy koadPuuym-
€HT MeCTHOro ConpoTUBIeHNs §m
MOXeT MMeTb Haunbosbluee 4Yuc-
NneHHoe 3HaveHuve pana BP Hawn-
MeHbLUero pasmepa 1 OTANYHOe
OT APYrnx Tunopasmepos. B aTom
cnyyae BP MeHbllero pasmepa,
COOTBETCTBEHHO, 6oJsiee 3Hepro-
3aTpaTHbl, YeM BP 6onblimx pas-
MepoB. VIMeHHO npejesnibHasa Be-
MYynHa — &M MUHKUMaNbHOro
TnnopasmMepa HeaBTOMOZAeNIbHbIX
BP oueHnBaeT dpakTnyeckme Mak-
CMMafbHble 3HeprosaTpaThl 4aHHO-
ro Tmna nsjennsa n npejiaraertcs
HaMu 6bITb MPUHATON 3a OCHOBY
npu paccMoOTpeHWn fanee Knac-
cneunkaumm sHeprosdpPekTUBHO-
CTU PasNnyHbIX TUNos BP.

B aBTOMOogenbHbIx BP §m@ = Const
N MOXeT onpejensTbcs No napa-
MeTpaMm BO34yxa B MpPUCOefUNHU-
TenbHOM naTpybke ntb6oro TUMo-
pa3mMepa.

Ha ocHoBe desgepanbHoOro 3a-
KoHa «O6 3HeprocbepexeHUN
W O MNOBbIWEHNN 3HepreTUye-
ckon 3pPeKTUBHOCTM N O BHe-
CeHUN N3MeHEeHW B OTAeNbHble
3aKoHojaTesibHble aKkTbl Poccuia-
ckon Pepgepauynm» ot 23.11.2009
Ne 261-®3 Bctynuno B cuay [o-
CTaHoBneHne [lpaBuTenbCTBa
PO Ne 122 «O BuAgax un xapak-
TepucTukax ToBapoB, MHboOpMa-
LMA O Knacce 3HepreTn4eckomn
3¢ PeKTMBHOCTU KOTOPbIX AOMAX-
Ha cofepXaTbCa B TEXHUUYECKOWN
AOKYMeHTaunuy, npunaraemon
K 3TM TOBapam, B UX MapKnpoB-
Ke, Ha WX 3TUKeTKax, N NpUHLN-
nax npaswn onpejeneHns npo-
N3BOAUTENAMU, MMMOPTEpPaMu
Knacca sHepreTuyeckor sdpdek-
TUBHOCTW TOBapOB».

B Poccmun cornacHo stomy ro-
CTAHOBJ/IEHUNIO PEeKOMEH/O0BaHO
pasfeneHne KoMYecTBeHHbIX Mo-
KasaTenen 3sHeproddpPekTVBHO-
CTV N34enNiA OA4HOTUMHON rpynmnbl
Ha ceMb K/1acCoB MO BTOPOV MoJe-
N OueHKM 3HeproaddeKkTUBHOCTH
oT A o G — T. e. OT CaMbIX 3Hep-
FO3KOHOMUWYHBIX JO CaMblX 3Hepro-
3aTpaTHBbIX.

Kak nokasana muposas npak-
TUKa, oueHka 3HeprosddekTNBHO-
CTn obopyAoBaHUS CTana OAHUM
M3 OCHOBHbIX W Haubonee Aaewn-
CTBEHHbIX WHCTPYMEHTOB 3Hepro-
cbepexxeHuns, ABMXYLLEV CUAOI CHU-
XEHVS 3HeproeMkocTV BanoBOro
HaLMOHaNbHOro npogykta CTpaH.
BmecTe ¢ TeM moBbIWeHME Knacca
sHeproadpdekTnBHOCTM BP He Bcer-
Ja CBfA3aHO C yBe/NYeHneM CTou-
MOCTU U3[ENnN.

C Apyroli CTOPOHBI, Kak Mokasbl-
BaeT OMbIT PbIHOYHbIX OTHOLLEHW,
XapakTepucTnKn 3sHeprocbepexe-
HUA B 3HaYUTENbHOV Mepe BAUS-
IOT Ha MpuBAeKaTe/lbHOCTb 3Hep-
ronoTpebasatoLLero obopyaoBaHus,
TO eCTb Ha ero KOHKYpeHTOCnoCo6-
HOCTb (TOBap Ha pPbIHKE) N KOHKY-
PEeHTOCOCTOATE/IbHOCTb (MPOAYKLUMA
y notpebutens). MoaTomy 1 Npomns-
BOAUTENb N MOTPebUTENb AOKHbI
MMeTb ncYyepnbiBaroLLyo WHOOp-
Mauuo no 3HeproadpdekTnBHOCTA
NPYMeHAEeMOoro aHepronoTpebnsto-
Lero obopysoBaHNA AS1A B3BELLEH-
HOro rpaMoTHOro BbiGbOpa M3genus
Npv BapUaHTHOM MPOeKTUPOBAHUN
CB n CKB. C yueToM CKasaHHOro Le-
NlecoobpasHo NpoBOAUTL COPTUPOB-
Ky pasnnyHbix BP cncrtem BO3ayxo-
pacrnpeenieHns no npeaioxXeHHoMy
nokasaTtesito SHepro3PpPpeKTBHOCTA
Ema Ha ceMmb knaccoB oT A fo G,
KaKk 3TO npeayCcMOTPEHO MO BTO-
poli mogenn sHepros¢PekTUBHO-
CTu B cTpaHax EC n PO.

Bblnn npoaHanusnpoBaHbl Xa-
pakTepuctukn 6onee 1800 Tmnos
1 Trnopasmepos BP no katanoram
nepejoBblX OTeYeCTBEHHbIX U 3apy-
6EXHbIX MPOU3BOAUTENEN BEHTU-
NALMOHHOro obopyfoBaHMsA, onpe-
AeneHbl WHTepBaibl W3MeHeHUsA
Ko3pPMLMEeHTa MECTHOIO CONPOTUB-
neHns &M HaMMeHbLUUX TUMNOopas-
MepoB BP pasnnyHbIX KOHCTPYKTUB-
HbIX UCMOHEHWN OT MUHUManbHOIo
X 3HaYeHUA A0 MaKCMManbHOro.

Kakor-nnb6o yTBepXaeHHON Me-
TOAMKN OnpejeneHuns Knacca sHep-
reTuyeckor apdekTnBHoCcTN BP He
BbISIBIEHO HU B 3apybexKHON, HU B
OTeyecTBEHHOWN npakTuke npoek-
TnposaHua cuctem OB 1 CKB, no-
3TOMY HamMu B HacTosiLlee BpeMms
Ha OCHOBEe MPOBeAEHHOro aHaaM3a
XapaKTepUCTUK pPas/INnyHbIX TUMOB
BP npegnaraetca ans ny6an4Horo

Ta6bnuua 1. MokasaTtenu sHepreTuyecko 3pPekTUBHOCTM BP no § ™™ MMHMMAaNbHBLIX TUNOPA3MepPOB

Knacc aHepreTuyeckoii

3¢ PEeKTUBHOCTMN

Moka3aTenb 3HEPreTU4ecKown
apPpeKTUBHOCTU

CHM>KEHME 3HepPreTUYecKown
apPpeKTUBHOCTU

Knacc A
Knacc B
knacc C
knacc D
Knacc E
knacc F

knacc G

1<Emx<3

3<gmx<9
9 <&max <27
27 <& mx< 81
81 < §max< 243
243 < £ m< 729

729 < g max

0,33
0,33
0,33
0,33
0,33
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06CYyX/eHUS MeTO/ OLeHKM 3Hepro-
3aTpat BP no konn4ectBeHHOW Be-
nnyriHe §M, pacCYMTaHHOro Mo na-
pamMeTpam MPUTOYHOro BO3JAyXa
B MpUCOeAVHUTENbHOM MnaTpybke
BP (tabn. 1), rae rpagauusa mn3me-
HeHusa &M™ OT MeHbLlUero kJjacca
K BbICLLEMY COOTBETCTBYeT KpaT-
HOCTU Tpem. B aToM cnyyae okono
80% BP 13 uncna pacCMOTPEHHbIX
MOXHO cYUTaTb 3HeproapdekTmB-
HbIMK, TakK Kak MmomagatoT B Tpu
BbICLIMX knacca (A, B, C), npnuem
K HamBbICLLeMy Knaccy A OTHOCUT-
ca okono 30% BP.

B kayectBe npuHumna pasbu-
eHVs BP no nokasaTento sHepro-
3pPekTnBHOCTA (§m*) OblN BbIGPaAH
war rpagauymu — 4ucao, kpat-
HOe TpeMm, peanbHO OTpaxatoLlee,
Ha Haw B3rnsa4, pasgeneHve BP Ha
CeMb KJ1aCCOB MO BCEMY VIHTepBany
n3MeHeHNsa KoadpduLmeHTa conpo-
TVBAEHUS OT MWHUManbHOro 3Ha-
yeHusa 1 < §™ < 3 (knacc A — Ha-
nprMep, NPoCTbie Heperynpyemblie
peLlleTkn, He 3aTeHeHHble ceTKamu
WAV APYTMI KOHCTPYKTUBHbBIMU 3n1e-
MeHTamMM1) A0 MaKCVMMasbHOro 3Ha-
yeHwus, Kkorga 729 < g™ (knacc G) —
HanpuMep, 3apybexHble connoBble
rnaHenbHble BP.

Mo Tabn. 1 BO3MOXHO MO Benu-
umHe &M pasnanyHbiX BP eamHo-
06bpa3Ho BbISBUTL Knacc sddex-
TUBHOCTU pasnnyHbix BP. Mpuyem,
Kak 3TO 6blJI0 CKa3aHO paHee, ANA
aBTOMOZesNibHbIX BP 3Ta BenmnunHa
MOCTOSAHHAsA N XapaKTepusyeT cTe-
neHb aspoArHamMMYeckoro comnpo-
TUBNEHWSA BCEro napaMeTpmnyeckoro
psga (0T MUHMMaNbHOrO pasmepa
[0 MaKCMMasnbHOro), a ANla Heas-
ToMoAeNbHbIX BP £ — HenocTo-
AHHasA BeNVNYMHa. B aToM 1 3aknto-
YaeTcsd HeobXoAMMOCTb MPOBEpPKU
dakTmyeckoro napamerpa §m pas-
NINYHBIX TUNOPa3MepoB HeaBTOMO-
AenbHbIX BP, oTanyarowmxca npu
NPou3BOACTBE MNapamMeTpuyecko-
ro psja.

370 eLle pas MNoATBEPXKAAET Le-
necoobpasHOCTb eaMHO0bpasHom
oLeHku adpdekTnBHOCTM BP no npea-
NIOXXEHHOMY rMoKasaTento &ma,

[MpeanoxeHHaa oLeHKa 3Hepro-
3G PeKTUBHOCTN NO3BOSAET AOCTO-
BEPHO OLEeHWTb 3HeprosaTtpaTbl
KOHKypvpyrowmx BP ana opraHusa-
LMK BO34yx00bMeHa B MOMeLLLeHNM
1 BblOpaTb HaWAyudllNiA BapuaHT.
Mpu 3ToM Npeanaraetca npeanpu-
ATUAM-NPON3BOANTENSAM YKa3blBaTb
B KaTaJiorax Ha mnsgenus nHpopma-
LMo B NMPUBSA3Ke K Kaaccy sHepro-
3¢ deKTUBHOCTY MO rnokasaTesnto §me,

M3BecTHO, 4TO feknapaTvBHas
naeHTnoumkauma BP no knaccam
3HeproadpPeKTNBHOCTN CaMUMK NPO-
N3BOANTENAMN BEHTUNALMOHHOIO
060pyAoBaHMA C MNEPUOANYECKNM
BbIGOPOUHBLIM KOHTPOIEM rocyAap-
CTBEHHbBIX WM He3aBUCUMbIX Ja-
6opaTopuii 06s3biBaeT MPOU3BO-
ANTb MapKMPOBKY BblMycKaeMblX
n3aenuin cornacHo NocraHoBAEHNIO
Mpasutensctea P® Ne 122 «O BU-
Jax U XapakKTepucTuKax TOBapoB,
MHPOpMaLMS O Kriacce sHepreTu-
yeckon 3¢$pPeKTUBHOCTU KOTOPbIX
JO/MKHA cofepXaTbCsd B TexHU4e-
CKOW AOKYMeHTauun, npuaaraeMom
K 3TM ToBapaMm, B X MapKMPOBKe,
Ha MX 3TUKeTKax, 1 NpuHuMnax npa-
B onpejeneHns Npon3BoanTens-
MU, MMMAOpTepaMn kiacca sHepre-
TU4Yeckon 3dpdeKTUBHOCTM TOBapax».

MapkurpoBka aHeproa¢pdekTnBHO-
cTn BP npeanonaraer HaHeceHue
Ha wv3genve VAN Ha ero ynakos-
Ky 3TWKeTKM CTaHAapTHOro obpas-
La C yKkasaHueMm Knacca sHepro-
3QPEKTUBHOCTN KaXAOro msgenus
CO CCbIIKOM Ha MHPOpPMaLMIO B CO-
OTBETCTBYIOLLLEM KaTasnore.

MOHATHO, UTO MeponpuUATUA
no MapKMpOBKe U3ennii B COOT-
BETCTBUW C BbISIBEHHON 3Hepro-
3pdekTnBHOCTLIO BP He J0/IKHBbI
6bITb OTOPBaHbI OT psAAa BaXXHbIX
MOMIOXEHNI: SKOHOMUYECKMX NMoKa-
3aTeneri, cMTyaumnm Ha pbliHKe Mpo-
JaX OTe4yeCTBEHHOI 1 3apy6exKHOoW
npoAyKunmM C y4eToMm AobpocoBecT-
HOV KOHKYPEHLW, He0bX0ANMOCTH
MMMOpTO3aMeLLIeHNA 1 eLLe MHOTUX
HacyLHbIX $aKkToOpoB 1 npobnem.
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HOBOCTU

Hosoe mn3genve 3aBoja
«APKTOC» — peLLeTKn
CKpbITOro MoHTaxa CMH

3aB0oJ, «APKTOC» MPUCTYNW K Ce-
pURHOMY MPON3BOACTBY HOBOIO BU-
Ja NpoAyKUMN: peLleTkn ANs CKPbl-
Toro moHtaxa 1CMH, 2CMH, 3CMH
CO CbEMHbIM 6/10KOM >ant3u, Ko-
TOpble MPUMEHSATCS B MPUTOYHOM
N BbITSXXHOW BEHTUAALUN 3AaHWUN
1N MOMELLLEHWUIM NPU MOHTAaXe Ha /to-
Oyt0 MOBEPXHOCTb — MOA GUHULL-
HYH OTAEeNKY.

JaHHble peLueTKn MOryT fOMon-
HUTENbHO OCHaLlaTbCAd GUABTPOM
ANA OYUCTKN MPUTOYHOrO UAN Bbl-
TAXHOro Bo3gyxa. CbeMHbI 610K
Xano3n Mo3BONSET MPOU3BOAUTL
3amMeHy ¢unbTpa 6e3 geMoHTaxa
BCEW KOHCTPYKLMW, @ TakXe OT-
KpblBaeT AOCTYN B BEHTUAALMOH-
HbI KaHan.

Ha noepxHocTn npoduna pam-
KW, Kyga 6yAeT HaHOCUTbCHA LinaT-
NeBKa, ecTb pudneHnsa Ans nydlluen
agresunn, Takxxe npesycMoTpeH Bbl-
CTyn ANS NpejoTBpaLleHns nonaga-
HVSA LINaTNEeBKN BHYTPb peLueTKu.

Kpome Toro, Ha pamke peLLeTKu
HaXOoAATCA 3/1eMeHTbl KpenaeHus
ANS CbeMHOoro 6noka M GuUAbLTPY-
toutero anemeHta. CbeMHbIN 610K
dnkcnpyeTca Ha pamke mnpu no-
MOLLM 3aKpernneHHbIX Ha HeM mar-
HMTOB. lpwn 3akase pelleTok 6es
dnNbTPOB KpenneHus GuAbLTPYHo-
LLlero a/ieMeHTa Ha pamKy He ycTa-
HaBAMBAKOTCS.

MWHUManbHbIA pa3mMep peLue-
ToKk 150 X 50 MM. MaKCcMManbHbI
pa3mMep: no ctopoHe A = 1000 mm,
CTaHAAPTHbIN LWar N3roToBAeHNA —
50 mMmMm; no ctopoHe B = 300 mwm,
CTaHAAPTHbIN LWar N3roToBAeHUA —
50 mm.

Mo Bonpocam npuobpeTeHns Ha-
e NpoaykumMn Bbl MoXeTe obpa-
TUTbCA K 0PULMANTBHOMY ANCTPUOBIO-
TOPY KOMMaHUU «APKTUKa»:
+7 (495) 981-15-15, +7 (812) 441-35-30,
www.arktika.ru, www.arktos.ru,
www.arktoscomfort.ru
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KOMMNAHNA «M30TEPM»

HAYAJTIA TNPON3BOLCTBO 2JIEKTPNYECKUMX

BHYTPUTNMOJIbHbIX KOHBEKTOPOB

Ha 27-ii me>xayHapoaHOI BbiCTaBKe 6bITOBOro M NMpPOMbILLIEHHOIO
o6opysoBaHusA fANs OTOMJIEHUA, BOAOCHaGXEHWUA, MHXXeHepHOo-
CaHTEeXHUYECKUX cucTeM, 6acceliHoB, cayH U cna Aquatherm Moscow 2023,
npoweglleli B cepeAviHe ¢eBpans, NponsBoanTe/lb OTONUTENBHOIO
o6opyAoBaHMS KoMNnaHusa «l3o0TepM» aHOHCUpoOBasa BbIBOJ
Ha pPbIHOK cpa3y 6onee 20 pa3paboToK KakK HOBbIX /INHeEK npn6opos
OTOMJIEHMS,, TaK U CYLUecTBYHLMNX Moaeneli, MoAepHU3UPOBaHHbIX
M ycoBepLUEeHCTBOBAHHbIX KOHCTPYKTOPCKO-TEXHO/IOTMYECKOW Cy>K60V

npeanpusTurs.

B Tom uncne komnaHua «M3o-
TepM» CyLleCTBEHHO paclmpuia
CBOVi acCOPTMMEHT, HauyaB BbIMycK
He TO/NbKO MeAHO-aNItoMUHNEBLIX
N CTaNbHbIX KOHBEKTOPOB, HO U He-
TUMNYHOW ANS cebs NpoayKuumun, Ta-
KOW Kak CTaNbHble TpybyaThble pagna-
TOPbI, BO3/yLLHbIE TernioBble 3aBechI
Pa3fINUHbIX TUMOB, KOMMEPYECKOrO
N 6bITOBOrO Ha3HauyeHus, n3nyda-
FOLLIMX MOTONIOUHbIX MaHenen n psg
Apyrux. Takxe, NoOMUMO NpnBOPOB

OTOM/IEHNS, MOAK/IOYaEMbIX K LieH-
TPanbHbIM 11 aBTOHOMHBIM CCTEMaM
BOAAHOrO OTOMJIeHNs, 6bINO npea-
CTaB/MIEHO HEeCKO/bKO NNHEeeK 3/1ek-
Tpuyecknx npmnbopos, B TOM uyucne
BHYTPUMO/bHbIE 31eKTPUYECcKNe KOH-
BekTOopbl «[onbdGCTPUM D1».

3a nocnegHve rofbl O4YeHb pes-
KO WM3MEHWN0Cb OTHOLUEHWe K ap-
XUTEKTYPHOMY peLLUeHUto 3[aHWnM.
CoBpeMeHHble TeHAeHLMN B CTPO-
NTeNbCTBE TaKOBbl, YTO B HOBbIX

AAMUHUCTPATUBHbLIX, OPUCHBIX, XXNU-
NbIX 3[aHNsIX BCce 60/blUe MNCMONb-
3yl0TCA NaHOpPaMHble OKHa, BUTPaXW
1 3pkepbl. CTaHAapTHbIe pagnaTopsl
OTOMMIEHVIS /151 MOMELLEHWI C TaKu-

MW MPOCTPAHCTBEHHBLIMU 3/1EMEHTa-
MW Mano noaxoasT. ®paHuysckune
OKHa, WAM MHaye — MaHOopaMHoe
ocTek/ieHVe, LWNMPOKO pacnpocTpa-
HeHHoe B EBpone 1 akTMBHO Habu-
patoLlee MonynspHOCTL y Hac, Tpe-
6yeT yCTaHOBKM Nprbopa OTomnIeHNs
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OTONJIEHUWE

B CTSXKKY nona wuan ¢anslibnon. Ta-
Kne 3ajayyn peLlaroT BCTPOEHHbIe
B MON BOAAHblE MeAHO-altoMUHMe-
Bble KOHBEKTOpbI.

OfHaKo 4acTo BCTpeyaeTcsa Takas
CUTyaums, Yto B JOME HEeBO3MOXHO
YCTaHOBUTb MPUBLIYHYKO BOASHYHO
cMcTeMy oTorneHus. B atom ciydae
Ha MOMOLLb MOTYT MPUATU 31eKTpu-
yeckme BHYTPUMOJIbHbIE KOHBEKTO-
pbl: OHW PaboTaoT OT 3NEKTPUYECKO
3HEeprun 1 Mo3BONAKT He 3aBUCETb
OT CUCTEMBI LIEHTPasIbHOro OTOMAEHVS.

Ha3HaueHne 1 KOHCTPYKLMS S1ek-
TPUYECKNX KOHBEKTOPOB, BbIMyCKa-
eMbIX KOMMaHuein «/13oTepm», aHa-
JIOTVYHbI BOAAHbBIM BHYTPUMOABHBIM
npubéopam 3a UCKIOYeHVeM Harpe-
BaTe/IbHbIX 31€MeHTOB. [laHHble Npu-
60pbl OCHaLLEeHbl TPpy6YaTbIMK 31ekK-
TpOHarpeBaTenaMm (T3Hamu), 4To
NMo3BOAsieT yCTaHaBAMBaTb UX B Cy-
XWX MOMeELLeHNSAX PasanNYHOro Ha-
3Ha4eHVsa C AOCTYMOM K 31eKTpu-
Yeckom ceTu.

B nnaHe ycTaHOBKM Takue ycTpoi-
CTBa ropasfAo npoLue BOAAHbIX KOH-
BEKTOPOB — A5 NMOAKIOYEHNS BCTPa-
MBaeMoro B MOJl 31eKTPUYecKoro
KOHBEKTOPa JOCTaTOYHO MPOIOXNUTL
npoBojda MOAXOAALLEro cevyeHus
1N MNOACOEAVNHUTL YCTPOMCTBO K Cce-
TN HanpsxeHnem 220 BONLT.

JaHHble Nprbopbl YacTo UCNOosb-
3ytOTCS AN19 OTOMNEHUA AOMOBNaje-
HWI, rAe HeT MarncTpanbHbIX TPY6o-
NPOBOZOB 1 3aTPyAHEeHa NpoKnajaKka
TaKVX KOMMYHUKALMI K MeCTy MOH-
TaXa KOHBEKTOPOB.

dneKkTpuyeckmne HarpesaTesibHble
3/1eMeHTbl 060py0BaHbI TepMoperne,
obecneyrBaoLLMMM aBTOMATNYECKYHO
3alMTy OT neperpesa.

KoHBekTopbl «[01bGCTPUM I1» Bbl-
MyCKatTCA KaK C eCTeCTBEHHOM, Tak
N C NPUHYANTENbHON KOHBEKLMEN.
Hanuune BcTpoeHHoro sHeprocbepe-
raloLLero BEHTUAATOPa TaHreHUanb-
HOro TWMa C MOHVKEHHbLIM YPOBHEM
LyMa yBeMYMBaET MOLLHOCTb Mpu-
6opa 6onee yem B 2,5 pasa.

Mpunbopsl AnviHol 6onee 3,1 M co-
CTOSAT M3 ABYX YacTei. CoCTaBHbIE Ya-
CTM KOHBEKTOpa COeAMHSTCA Mpw
MOHTaxe. BO3MOXHO M3rotoBneHue
Npr1BOoPOB MOBbLIX rabapUTHBIX pasme-
pOB, a TakXe C Yr/10BbIMU COeANHN-
TeNbHbIMW 31eMeHTaMu, YTO MO3BO-
NnfeT pasmeLlaTe MX B MOMeLLeHNsX
CO CNOXHOM, HeCTaHAAPTHOW NaaH-
poBkol. CTaHAAPTHbIE COEANHNTENb-
Hble 3/1eMeHTbl BbIMOJ/IHEHbI C YT/I0M
90°, 120°, 135°.

Mocne MOHTaXa BHYTPUMOABHO-
ro KOHBeKTopa B MO/ Ha BUAY OCTa-
eTcA TOMbKO MPOYHAs W 3MieraHTHas

JeKopaTnBHasa peLLeTka, KoTopas Mo-
XET BbITb BbINONHEHA U3 HATypPasbHbIX
nopoz AepeBsa, aftoMVHUA UK CTa.
[insi perynvpoBaHuns TenioBoro no-
TOKa KOHBEKTOPb! MOryT OCHallaTb-
€Sl BCTPOEHHbIM 6/10KOM yrpaB/ieHns
C BbIHOCHOW MaHe/bko, YTO MO3BONS-
eT BbICTaBUTb Tpebyemyto Temnepa-
TYpy Ha naHenn M aBTOMaTUYeCKU
noAJepxmnBaTb ee B MMOMEeLLeHUN.
Takxe KOHBEKTOPbI MOALepPXMBatOT
AVNCTaHUMOHHOE yrpaB/ieHne yepes
cneuyanbHoe MobuAbHOE MpUIoXe-
HVe, paspaboTaHHOe Mpou3BoOAnUTe-
nem — Isoterm Online.
MobunbHoe npunoxeHue Isoterm
Online nossonseT ynpaBnsTe BOAS-
HbIMU W 31eKTPUYecKMMM OTOoMu-
TeNbHbIMW NpubopamMn KOMMaHUM
«/130Tepm». C ero noMoLLbIO peryn-
pyeTcs TeMnepaTtypa Bo3/jyxa B nome-
LeHnn. B aBToMaT4eCcKOM pexnme
paboTbl KOHBEKTOPbI CAMOCTOATENIbHO
noabepyT HeobxoAMble HaCTPOWMKM
ANA NOAAEPXKaHNS YKa3aHHOW TemMne-
paTypbl. Py4Holi pexum nossonset
nosib30BaTe/It0 MPOU3BOANTE UHAN-
BUAyaslbHble HaCTPOWKK, B TOM UMC-
Jie ONTMMU3NPOBaTb YPOBEHb LLyMa.

AocTynHble PpyHKLUN:

[/ ynpaBieHne TemmnepaTypoli
B MOMELLEeHWNAX;

[/ aBTOMaTUYeCKuni 1 py4Horm pe-
XNUMbI ynpasieHus;

™ ynpaeneHne ¢yHKUMer VMOoHU-
3auunmn Bo3gyxa (Npv Hannyum);

¥ KaneHzapb C BO3MOXHOCTbIO
NoAJepXaHusa yKa3aHHON TeM-
nepatypbl Mo onpejeneHHbIM
AHAM HeJienn v BpeMeHU cyTok;

 NHAMBWAYaNbHas HacTpolika
OTOMJIEHNs MO TWMaM Mnome-
LeHus;

[ ornoBeLleHne o cpabaTbliBaHWM
JaTtyvKa rnpoTeyku.

Mpoaykuna AO «drpma M3oTepm»
oTBeYaeT BbICOKMM TpeboBaHU-
M MO KayecTBy U 6e30MacHOCTH,
a TakXe COOTBETCTBYeT BCEM HOp-
MaM 1 TpeboBaHUAM POCCUMIACKOTO
3aKOHOAATeNbCTBA — BCE BbIMyCKa-
emble NpnU6opbI OTOMAEHUSA UMeIT
cepTuduMKaT Ha COOTBETCTBME MPO-
N3BOAMMOWN NpoAyKUMK TpeboBa-
HuaM TOCT 31311 «lpubopsbl oTO-
nuTenbHble. Ob6LWMe TexHuyeckune
ycnoBua».

N2 2/2023
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AJIEKCAHAP MUXAUIOBAY TPUMUTIINH
Mpogeccop kagpedpel
«Tens102a30CHabIeHUE U 8eHMUAAYUSA»
CI16TACY. C 1991 200a — 2eHepanbHbIl
dupekmop 000 HIIM «3kotopyc-
BeHmo», komopoe cneyuaausupyemcs
Ha pazpabomke, Ucc1e008aHUU

u npoussodcmee 060pydoeaHus 014
cucmem KOHOUYUOHUPOBAHUS 8030yXd,
8eHMUAYUU U 8030YX00YUCMKU.
lMpe3udeHm AC «ABOK CEBEPO-

3AMAL», 2naeHbIli pedakmop xypHana
«WHxceHepHble cucmembi». [Ipedcedamens
cogema AC «CPO Cl16 «Cmpoumenscmeo.
VHXceHepHble cucmembl», dupekmop
CPO HIT «MHx>ceHepHble cucmemsl —
ayoum», yneH Coeema AC «CPO
«MIHXCeHepHble cucmemesl — NPoekm».
Buye-npe3udeHm, yneH Cosema,
koopduHamop no Cesepo-3anadHomy
pedepansHoMy oKpyay HayuoHasneHo20
06veduHeHUs opzaHu3ayul

8 0b1acmu 3HepzocbepexceHus

U nogblWeHUA 3Hepzaemuyeckoli
appekmusHocmu (HO3). YneH Cosema
no NpogeccuoHaNbHLIM K8AAUPUKAYUAM
8 cmpoumesiscmeae (ClIK).
Buye-npe3udeHm, yneH

Cosema, npedcedamens

Komumema no yugpposusayuu
apxumekmypHO-CMpoumesnbHo20
npoekmuposaHus HayuoHas6Ho020
06veduHeHus usbickamesnell

u npoekmuposujukos (HOIMPU3).

Aemop 6osee yem 200 Hay4yHeIX pabom,
HecKo/bKUX MOHo2paguli u 6osee yem
30 usobpemeHuli U nameHmMos.

NMPOOOSIbHAA CTPYVHASA
CUCTEMA MPOTMBOObIMHOW
BEHTUIAULMNM 3AKPbITbIX
ABTOCTOAHOK — AHAN3
COBPEMEHHDbIX MPOEKTHbIX
PELLUEHWW

A. M. TpumumanuH, 0. m. H., npogeccop kapeopsi
«Tennoz2a3ocHabxceHue u eeHmuasyus» CrerAcy

A. B. Ceep0dnos, k. m. H., 4neH npe3uduyma HIM «ABOK»

A. I1. Bosikos, k. m. H., npedcmasumesns AC «C3 LjeHmp ABOK»

Bbi6op napamMeTpoB CMUCTEMbI MPOTUBOALIMHOW BEHTUNALUWN 3a-
KpPbITbIX aBTOCTOAHOK 3aBMCUT OT MHOXXecTBa ¢paKTopoB. BakHeiLun-
MW N3 HUX SABNAIOTCA 06bEMHO-N/IaHNPOBOYHbIE peLleHUus fnomelle-
HUA aBTOCTOSIHKW. B pa6oTe [1] noka3aHO, UTO BbIGOp TUMA CUCTEMbI
NPOTUBOABLIMHOV BEHTUIALUU 3aBUCUT raBHbIM 06pasoM OT BbICO-

Tbl MOTOJZIOYHbIX I'IGPEKprTI/Iﬁ n oT niowagm aBTOCTOAHKW.

TpaguumnoHHas (ans Poccnmn) kaHab-
Hasl, nonepeyHas NPOTUBOABIMHASA BEHTU-
NALMS — BEHTUAALMSA, 0becneyrBaroLLas
yAaneHue ApliMa 13 C108 NoJ NOTONKOM
1 COXpaHeHe CBOBOAHOrO OT AbIMa Npo-
CTPaHCTBa, B KOTOPOM MOXHO MPOBOANTb
3BaKyaL/to, aBapuinHO-CNacaTe/lbHble ore-
pauwmmn 1 noxapoTyLueHune. ObecneyeHne
MPOEKTHOr0 3HaYeHWs BbICOTbI AbIMOBOrO
C/10S1 3aBUCUT OT BbICOTbI MOTO/KA. YeMm
HW>Xe NOTO/OK, TEM BblILLe PUCKM MOJHO-
ro 3afbiMneHus rnomMetleHus [1].

CTpyriHas NpoZoibHas NPOTUBOABIM-
Has BEHTUNALMS obecrneynBaeT yaepXa-
HIe HXHEN rpaHunLbl pacnpocTpaHeHns
AbIMa B TeUeHMe BPEMEHU, Heobxoau-
MOro Ans 3Bakyauun ntogeid. [ins npo-
[ONBHON CUCTEMbI MPOTUBOABIMHON BEH-
TUASILMW BbICOTA MOTO/KA HE SABMSIETCA
dakTopom pucka [1, 2].

B HacTosiLLee Bpems monyymn pacnpo-
CTpaHeHve KOMBVHNPOBAHHBI BapyaHT,
Korga LWTaTHast 06Lie0bMeHHas BeHTU-
NAUMA — NPOAONbHasA CTpyriHas, NpoTu-
BO/bIMHAsA rnornepeyHas KaHaabHas. Mpw
06Hapy>XXeHNM Noxapa CTPYHbIe BEHTNS-
TOPbI BbIK/KOYAKOTCS, U AECTBYET TONBKO
KaHanbHas NPOTVBOALIMHAS BEHTUASALMS.

Mpn NCKNKYNTENBHO CNOXHON ap-
XUTEKTYpe aBTOCTOAHKM (Hanuuune Jo-
MaHOW IHUW OrpPaXAatoLLmX KOHCTPYK-
LI, pesKkme CyXeHUs W pacLunpeHust

NMapKoBOYHOrO MPOCTPAHCTBA, Nepena-
[bl BbICOT MOTO/IOYHOMO MepeKkpbITUA
N T. A.) NPUMEHSIOT CMeLLaHHbIA Bapu-
aHT BEHTUAALUMN. B 3TOM ciyyae Hapagy
C pa3BUTON LUTATHOM 1 NPOTUBOALIMHON
KaHanbHOW BEHTUASLMEN WCMONb3YOT
CTPYMHYH BeHTUNAUMO Ana 6onee Ka-
YeCTBEHHOroO MepemeLUnBaHnA 3arpss-
HEHHOro 1 YMCTOrO MPUTOYHOIO BO34yXa
1 6onee paBHOMEPHOro NPOBETPUBAHNS,
NcKYatoLero obpasoBaHne MepTBbIX
(HeBeHTUNMPYEMBIX) 30H [3].

BbI60p NapameTpoB NPoA0NbHON Npo-
TVUBOABLIMHOW BEHTUNSILMN aBTOCTOSIHKI
OCYLLIeCTBASAETCS B COOTBETCTBUM C TPE6O-
BaHWAMK cTaHzapTa [4]. OgHaKo onbIT, Ha-
KOMAeHHbIN NPy NPOEKTUPOBaHNM, CTPOU-
TeNbCTBE M CAiaye 3aKa3uuky Lienoro paaa
KPYMHbIX aBTOCTOSIHOK [5], TpebyeT akTy-
anv3aummn JaHHoro ctaHgapta. Kpome
COBCTBEHHOrO OMbITa, HTEpeC NpeAcTaB-
NSAKT eBponenckme HopMaTVBHbIE AOKY-
MeHTbI [6, 7] 1 aHann3 MMPOBOro OMbITa
MPOEKTUPOBAHMA NOAOGHbLIX 0OBEKTOB.

ApPXNTEKTYPHO-NNaHNPOBOYHbIE peLLe-
HIIS1 COBPEMEHHbIX MOA3EMHbIX U1 3aKPbIThIX
ABTOCTOSIHOK OT/INYALOTCH PSLOM OCO6EH-
HOCTe, @ UMEHHO 60MbLLVMM NOLLAAAMM
(80 [eCATKOB ThICAY KBAAPATHLIX METPOB)
1 HU3KUMKW NoTosIKamu (2,5-3,5 m). B pa-
60oTax [1, 2, 3] NOKa3aHO, YTO B 3TOM C/y-
yae Hambonee LieNnecoobpasHo NPUMeHsTb
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Chuar NoxEpa

Puc. 1. [podonsHas cmpyliHas NPomMu8odbIMHAS 8eHMUAAYUS,
delicmeyrowjas No NPUHYUNY 04UCMKU 0m ObIMA

NpOAONbHbIE CTPYMHbIE CUCTEMBbI OOLLe-
06MEHHOW (LUTaTHOW) 1 MPOTUBOALIMHON
(aBapwuiHO) BEHTUAALMIN. TPaaVLIMOHHbIe
KaHasbHble CUCTeMbl LUTAaTHOM 1 NpoTK-
BOABIMHOV BEHTUNSLMA LienecoobpasHo
NPYMEHSTb Ha HeBOMbLLNX aBTOCTOSHKAX
(1000-3000 ™?), rae He TpebyeTca TpaH-
3UTa 3HaYMTENbHbIX OOBEMOB MPUTOY-
HOr0 W BbITSXKHOTO BO3Ayxa Ha 3Hauu-
Te/lbHble PacCTOSIHUSA MPW MOMOLLM CeTn
BO3/yXOBOZOB MPWUTOYHON W BbITSXXHOW
BEHTUNALUMW. Havnbonee BaxHbIM dak-
TOPOM SIBASIETCS BbICOTa NOTONKa. B co-
OTBETCTBUM C [6] MpW BbICOTE MOTO/IKA
MeHee 2,9 M, KaK Mpasw/o, NPUMEHSAIOT
NPOAO/bHbIE CTPYVHbIE CUCTEMbI BEHTU-
UMM 13-33 NPoBAeM C pasmeLLeHunem
BO3/yXOBOZOB W HEO0CTaTOUHO ry6OoKM
AbIMOBbLIM C10eM. [pu BbIGOpe CUCTEMbI
NPOTVBOALIMHOM BEHTUAALMN HEO6XO-
OVMO YUATbIBaTb JIOKaNbHble YMeHblLe-
HVS BbICOTbI MOTOAMKA. PekomeHayeTcs,
yTObbI NX 06LIAA MoLaAb MO OTHOLLE-
HMIO K MIOLLAAN FOPU30HTa/IbHON Mpoek-
LM aBTOCTOSHKM He npesbiana 20% [6].

CucTeMbl CTPYMHON NPOAOABLHON Mpo-
TUBOZBIMHOW BEHTUSAILMN aBTOCTOSHOK
JeNATCcs Ha ABa OCHOBHbIX TUMa:

1. CucTema OUNCTKM OT AbiMa (Smoke
Clearence, dilute) — npegHasHayeHa Ans
yAaneHns AplMa, CMeLUaHHOro C MocTy-
NaroLLIM KOMMEHCALMOHHBIM BO34YXOM,
TeM CaMbIM OHa CHWXXaeT ero Temnepa-
TYPY ¥ MOHWXAET KOHLEHTPaLmIo AbIMa
1 TOKCUYHBIX MPOAYKTOB ropeHus (puc. 1).

2. CncteMa KOHTPOAISt pacnpocTpaHe-
HVS AbIMa 1 Tenna — obecneyrBaeT yaep-
XaHwve AbiMa B onpeAeneHHOM NpocTpaH-
CTBE MeXZy NCTOYHMKOM OrHS 11 MeCTOM
ero yfaneHvs Takvm 06pasoM, 4Tobbl
obecrneynTb Aerkuin AoCTyn K WUCTOYHU-
Ky noxapa aBapuiiHO-cnacaTeNbHbIM

KOMaHAaM, B TO Xe Bpems 3HauuTesb-
HO CHVKaeT ero TemnepaTypy 1 KOHLIeH-
TPauMio AbIMa WU TOKCUYHBIX MPOAYK-
TOB ropenvsi (puc. 2).

B ntobom 13 fByX BbIOPaHHbIX TUMOB
MPOZONBHON CTPYMHOV MPOTUBOABIMHON
BEHTUNALMN MNpeAyCcMOTPEeH 3Tan 3Ba-
Kyauuy NpOAO/IKUTENBHOCTBIO OT 5 fo
12 MVH, KOrZla KOHBEKT/BHAsi MOLLHOCTb
roxapa Ierkosoro asTomobuns Q cocras-
nset 0,6-0,9 MBT [11]. OBakyaums Hauu-
HaeTcs cpasy nocsie 0bHapYXeHKs Moxa-
pa, CTpY/Hble BEHTUAATOPbI OTK/IHOYEHb,
paboTaeT TOALKO MPUTOYHAA U BbITSX-
Has MPOTUBOABIMHAs BEHTUAALMS TaKAM
06pa3oM, UTObbI AblM eCTeCTBEHHbIM 06-
pa3oMm, 3a CYeT MiaBy4ecTy, OCTaBaCs
B C/10€ MOZ MOTOJ/IKOM rapaxa, kak 1o
nokKasaHo Ha puc. 3.

AJIEKCAH/P BUUKTOPOBWY CBEP4J1OB

KaHoudam mexHu4eckux HayK,

4neH npezuduyma HIM «ABOK».

Cpepa Hay4yHbIX UHMepecos: cucmemsl
8eHMuUNAYUU, KOHOUYUOHUPOBAHUS
8030yXxa U asmomamu3sayus
UHIeHepHbIX cucmem; cmpyliHas
cucmema 8eHMUAAYUU U noxcapHol
6e30nNaCHOCMU NOO3eMHbIX U KPbIMbIX
a8MoCMOAHOK; 0bIMO8bIE UCNbIMAHUS.
Ony6sukosan 6osee yem 50 Hay4HbIxX
cmamel. Aemop mMemoduku,
ammecmosaHHol 8 [CCCA.

Coasmop Cl1300.1325800.2017
«Cucmemsl cmpyliHOU eeHmuAayuu

U ObIMoyOaneHUs NOO3eMHbIX

U KpblmblX G8MOCMOAHOK».

Coasmop okoHYameasHol pedakyuu
FOCT P «Cucmemel npomugoosIMHOU
8eHMuUAAYUU a8MOCMOAHOK. Memodsl
ucnelmaHuli npu UMUMAayuu noxapa
€ UCN0/b308AHUEM 20PSAYE20 ObIMAX».

Puc. 2. [podonsHas cmpyliHas npomueodbIMHAs 8eHMUAAYUS, delicmayoujas
Nno NPUHYUNY KOHMPOAs PAcNPoCmMpaHeHus d6iMa U menaa

N22/2023
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AJIEKCEV MAIATOHOBMY BOJIKOB
KaHoudam mexHu4eckux HayK,
npedcmasumens AC «C3 LjeHmp ABOK».
Chepa Hay4HbIX UHMepecos:
mensnogu3udeckoe npubopocmpoeHue.
Cucmemsl 8eHMUAAYUU GBMOCMOAHOK
U a8MOo0O0PON#HbIX MOHHesel.
ModenupogaHue uMUMayuOHHbLIX
noxapoes Npu UcCnbIMaHUsaX
npomueoobIMHOU 8eHMUAAYUU.
Coaemop CI1300.1325800.2017
«Cucmemsl cmpyliHOU 8eHMUAAYUU

u ObIMOyOaneHus N0O3eMHbIX

U KpbIMbIX G8MOCMOAHOK».

Coaemop okoHYamenbHoU pedakyuu
FOCT P «Cucmemel npomugoodsIiMHOU
8eHMuUAYUU a8MocmosHoK. Memodel
ucnelmaHull npu UMUMAayuu noxapa
C UCN0/1b308AHUEM 20ps4e20 ObIMa».
Aemop 54 cmamel, 8 asmopckux
ceudemenscme u 1 nameHma.

YpepxaHve AbiMa B MOANOTONI04HOM
MPOCTPaHCTBE 0BYC/NOBEHO Pa3HOCTHIO
NAOTHOCTEl ropsyero AbIMa 1 XON0AHO-
ro NMPUTOYHOro BO3Ayxa, MOCTyMaroLLero
B HWDKHIOK YacCTb aBTOCTOAHKW. B nepu-
0f, 3BaKyaL BaxHO He AoMyCTUTb ne-
pemMeLUVBaHNS AbIMa 1 YACTOro MPUTOY-
HOro BO3yxa. [103ToMy BepXHsisa rpaHuLLa
peLleTkn MPUTOYHOro KlanaHa AoJx-
Ha OblTb Ha BbICOTE Haj YPOBHeM Mona
Ha 0,5-1,0 M MeHbLue 3HauveHud Y. Cko-
pOCTb BO3/yXa B CEYEHUMN peLleTKn npu-
TOYHOrO KfarnaHa NPOTUBOALIMHON BeH-
TUNALUAW He JOJKHa MpeBbilaTh 2 M/C.
Mocne oKOHYaHWA 3Tana 3BakyaLm Noga-
4a NMPUTOYHOrO BO3/yXa MOXET OCyLLieCT-
BNATbLCS MO BCEN BbICOTE aBTOCTOSAHKM.

Ha 3Tane 3BakyaLy CKOpOCTb MNOTOKa
XONOAHOIO MPUTOYHOrO BO3JyXa B C/loe
BbICOTOM Y HaZ MOMOM JO/MKHA COOTBET-
CTBOBaTb 3HaueHno uncna dpyaa (Fr),
paBHoMy 4,5-6,0, onpegensemomy B CO-
OTBeTCTBUM C [2] no dopmyne:

9,8V (Ty — Tp)

T2

. (D

rae T w T, — Temnepatypbl AbIMO-
BbIX [a30B M HapyXHOro BO3JyXa COOT-
BETCTBEHHO, K;

V,, — KpuUTM4eckasi CKopocTb MoToka
NMPUTOYHOIO BO3JyXa B C/10€ BbICOTOM
Y Hazg nosiom, M/c.

Mpn CKOPOCTN BO3AYLLUHOIO MOTOK3,
paBHoi V 4mcno ®pyaa He npesbillia-
eT 3HayeHuns 4,5-6,0.

Cnepyet un3beratb CUTyauuid, Korja
B repMeTVYHO 3aKPbITON 1AW NOA3eMHOW
ABTOCTOSIHKE MPUTOK KOMMEHCALMOHHOI0
BO3JyXa 06ecrneyvnBaeTcs UCKIYnTeNb-
HO C MOMOLLBIO MPUTOYHBIX BEHTUISATO-
pOB. [pV BLICTPO MEHSOLLIXCS YCIOBUAX

Puc. 3. lpodoseHas cmpylHas npomueoobIMHAA 8EHMUAAYUS 8 pexcume
38aKyayuUU 8 mevyeHue 5-15 MuH. nocie o6HapyxeHuUs noxcapa: H — esicoma
Nomo/s104HO20 NepekpeiMuUs Haod yposHeM noAaa, M; Y — MUHUMG/bHOE NPpOeKmHoe
3HaYeHUe 8bICOMbI HUXCHEU 2paHUYbl ObIMOBO20 (/1051 HAO YPOBHEM No/ad, M

noxapa COOTHOLLEHWS Pa3NYHbIX Napa-
MeTpOB ra30BO3JyLUHON CpeAbl Takxke
MEHSIOTCH. B KpalHMX Ciydasx npuTok
CAVILLKOM 60MBLLIOr0 KOAMYecTBa KOM-
MeHCaLMOHHOrO BO3ZyXa MOXET npuBe-
CTW K TOMY, YTO AaBieHvie BO3dyxa B Mo-
»apHOM OTCeke aBTOCTOSIHKM OyZeT BblLLe,
4YeM Ha BefyLUMX K Hemy NeCTHUYHbIX
Knetkax. loaTomMy npeAycmMaTpuBaroT pac-
YEeTHOE 3HaueHVe AncbanaHca no NPUTOKy
1 BbITAXKe. B 3TOM Cnyyae pacxog npu-
TOYHOrO BO3gyxa Ha 20% MeHbLue, Yem
Ha BbITSKKe ropsayero AbiMa. OctanbHoe
HeJoCTatoLLLee KOMYeCTBO BO3AyXa JO/X-
HO 6bITb MNOAAHO B aBTOCTOSHKY rpaBu-
TaLMOHHbIM CMIOCOBOM, HanpuMep, Yepe3
OTKPbITbIE BHELLHMe BOPOTa, MaHAyC Wan
[OMOHUTENbHbIE KaHabl, COeAMHAOLLINE
rapax C BHeLUHel CTOPOHOW 34aHus.

HopmaTunBHble TpeboBaHWA Mo BbI6O-
py napaMeTpoB MPOAO/bHON MPOTUBO-
AbIMHOV BEHTUMALMM aBTOCTOSAHKW 3a-
BWCAT OT MPUHATOrO TWMNa BEHTUNALMN.

Cnctema O4MCTKM OT AbIMa ABNAETCA
HavimeHee 3GdeKTMBHON CMCTEMOIA Mpo-
[ONBHOV NMPOTUBOABIMHONV BEHTUAALN,
OHa pacnpocTpaHeHa Ha Hebo/bLUNX
N CpefHMX aBTOCTOSIHKAX. B HOpMaTMBHOM
[OKyMeHTe [6] crcTeMy OUMCTKM OT AbiMa
peKkoMeHZAyeTCA MPUMEHATL 415 aBTOCTO-
AHOK NnaoLaabo He 6onee 5000 M2 npw
JeNeHn NomeLLeHns Ha AbIMOBbIE 30HbI
He 6onee 2600 M2, ECv HW ANVHA, HX LUK~
pViHa TakoWM /bIMOBOW 30HbI He MpeBbl-
waet 60 M, NPOV3BOANTENBHOCTE MPO-
TUBOALIMHON BEHTUAALMN AOMKHA ObITh
He MeHee 160 000 M3/u.

Ha puc. 4 npeactaBneHo eBponerickoe
TUNOBOE MPOEKTHOE peLLeHVe No CTPyKi-
HOWM MPOTVBOALIMHOM BEHTUASALMN ANs
NOA3eMHON aBTOCTOSAHKM MAOLLAAbIO
5000 m2

Hanbonee LenecoobpasHo 1cnonb3o-
BaTb [AHHYIO CUCTEMy B PeBEpPCMBHOM
pexume paboTsl [12], kak 370 Mokasa-
HO Ha puc. 4.

ABTOCTOSIHKA nnowaasto 5000 m?
YCIOBHO Ae/INTCA Ha fjBe MPUMEPHO pas-
Hble AbIMOBble 30HbI. BbITsXKa oCyLLecT-
B/IAETCS W3 30HbI, rAe Obln 06HapyXeH
ouvar noxapa. Takvm 06pas3om, Npou3Bo-
OUTENbHOCTE NPOTVBOABIMHON BEHTUAS-
L 160 000 M*/4 (Npu cpesHEM 3HAYEHNM
BbICOTbI MOTOMKA 3-3,5 M) byAeT cooTBeT-
CTBOBATb KpaTtHocTn 11-12, yto He npo-
TUBOpeUNT TpeboBaHWsaM cTaHaapTa [7].

B cnyyae ecin pasmepbl aBTOCTOAHKM
(pwiC. 4) He COOTBETCTBYHOT YKa3aHHbLIM Bbl-
Lue TpeboBaHMAM, NMPOU3BOANTENBLHOCTb
NPOTVBOALIMHON BEHTUASLMW paccyn-
ThIBAeTCH UCXOASA U3 TpeboBaHWI CBOAA
npaBun NPoeKTUpoBaHua [4].

Mpn AeneHnn MnomeLleHns aBToCTo-
AHKN Ha [bIMOBble 30Hbl, KOHCTPYKTWB-
HO BblfeneHHble 13 obbema 3Toro no-
MeLLieHVst B ero BepxHeli YacTi, Kak 3T0
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Baw 4yncTtbin u

PegepoHEHLIA BEHTHAATOD

Puc. 4. PesepcusHas cmpyliHas npo0onb6HAs NPOmMueodsIMHAS
8EHMUNAYUS 8 PeXcMe 04UCMKU 0m ObIMa

npesycMoTpeHo B cBoZe npasun [13],
He c/ieflyeT pasMeLlaTb rpaHuLbl AbIMo-
BbIX 30H NeprneHAVKYISPHO NPOAOAbHO-
MYy BEHTUAALMOHHOMY NMOTOKY. KpaTHOCTL
NPOTUBOZBIMHON NPOAOILHON BeHTUNS-
U1K B 3TOM Clyvae BbIOMpaeTCs B npe-
genax 10-15 nnn paccyunTbIBaeTCa B CO-
oTBeTCTBUM C [4].

CrcTemMa KOHTPO/I pacnpoCcTpaHeHys
AbIMa 11 Tenna NprMMeHseTcs Ha 60bLLINX
aBTOCTOSAHKAX, r/le BO3MOXHO Haxox/JeHne
60/1bLLIOr0 KONMYecTBa NtoAei. Mpasub-
HbI BIOOP 1 OMpejieneHre NapameTpos
CUCTeMbl MPOTVBOABIMHOW CTPYAHO BEH-
TUAALMW, AENCTBYHOLLEN KaK CUCTeMA KOH-
TPO/I pacrnpocTpaHeHns JpiMa 1 Tenna,
TPYAHO 06ecrneymnTb TOAbKO C MOMOLLILIO
MPOCTbIX MaTeMaTUYeCKX COOTHOLLIEHNIA.
TeM He MeHee Ha CTaznW 3CKM3HOro Npo-
eKTa HeobxoAMMO OLIEHWTb Mpexze BCe-
ro MpouM3BOANTENIbHOCTL MPOTUBOALIM-
HOW BEHTUAALMK. PacyeT BbINONHAETCH
no MeToAvke [4] npw ycnoBuK, YTO Bbl-
COTa HWKHEW rpaHuLbl AbIMOBOrO €105
paBHa BblcoTe mnoTosika: ¥ = H. B 3ToMm
Clyvae JIOMNycKaeTcs 3aTekaHvie MogAmo-
TONOYHON CTPyM AbIMOBbLIX ra30B B CTO-
POHy MpUTOKa BO3/yxa Ha paccTosiHue
He 6onee 10 M OT ouara moxapa.

Ha pwc. 5 n 6 nokasaHbl Npoun3Bo-
ANTENBHOCTU MPOAOJBHOW CTPYAHON
BEHTWUIALMN aBTOCTOSIHKA MpW roxape
OAHOro M AByx aBTOMOGWIEA mpu Mo-
nepeyHoMm pasmepe B (M) MOMELLEHNS,
nepreHAVKyIAapHOM BO3ZyLLHOMY MOTO-
Ky oT 16 fo 48 m.

[na aBTOCTOAHOK, OCHALLEHHbIX aBTo-
MaTNYeCKO CUCTEMOI MNOXAPOTYLLEHNS,
paccMaTpuBaeTCA Moxap OAHOro aBTo-
mobuns (puc. 4). Mpy OTCYTCTBUW TaKoW
cMCTEMbl MW NPU ABYXBAPYCHOM Xpa-
HeHUWM aBTOMOOWIEN Ha MexaHW3npo-
BaHHOW aBTOCTOsSIHKE — paccMaTpuBa-
eTCa noxap AByX aBTomobuneli (puc. 5).

AHanu3 pesynbTaToB pacyeTos, npes-
CTaBNeHHbIX Ha rpaduKax puc. 4 n 5, ceu-
AeTeNbCTBYeT O CYLLeCTBEHHO 60MbLUNX,

KOM®DOPTHbIN BO34YX
BMecCTe C

PepepcHBHBIR BO3J. NOTOK [BOIMOMHOR

HanpeasHwe)

BbITOBbIE CMNJTAT-
CMCTEMbI CLL5000

npumepHo B 1,5-2,0 pasa, npov3Boan-
Te/IbHOCTAX MPOTUBOALIMHONM BeHTUNS-
LMK, paboTaroeii No MNpUHLMIY KOH-
TPONA pacnpocTpaHeHWs AbiMa 1 Tenna
MO CPaBHEHUIO C PEeXMMOM OYUCTKM
OT AbIMa, KOrJia pacyeTHas BbICOTa HUX-
Heli rpaHuUbl AbiMa He 6onee 2 M [4].
lMpw BbICOTE NOTO/IKA aBTOCTOSHKM He 60-
nee 2,2 M pexum KOHTPOAA pacrpo-
CTpaHeHMs AbiIMa W Ternna 6esansTep-
HaTuBeH. Mpwn BbICOTE NOTO/MKa 6onee
3,5 M bIMOBOW pe3epByap B MoAnoTo-
NOYHOM MPOCTPAHCTBE MO3BOASAET ak-
KyMy/MpOBaTb 3HauyuTe/bHble 06beMbl
AbIMa 1 3aMEeTHO CHU3WUTb PUCKW BHe-
3aMHOMO0  CHUXEHWS HUXKHeW rpaHuLbl
AbIMoBOro cnost. Mostomy B 3TOM C/1y-
Yae LenecoobpasHo KCnonbL3oBaTb pe-
XUM OUNCTKA OT AbIMa, MO3BOASHOLLMIA
CYLLECTBEHHO CHW3UTb MPOV3BOAUTENb-
HOCTb MPOTUBOABIMHON BEHTUAALWMM.

MpoeKkTpoBaHVe NPOAOALHON CTPYI-
HOII CUCTEMbI MPOTUBOALIMHOW BEHTUNS-
LMX aBTOCTOSIHKW 0653aTebHO Ccofep-
XWUT 3Tan YMCNEHHOr0 MOZAENNPOBaHNS
MPOLIeCCOB  BO3AyXOpacnpeAeneHns —
CFD-MmoAenvpoBaHus, OCHOBHbIE MPUH-
LMkl KOTOPOrO PaccMOTPeHbl B pabo-
Tax [14-17]. CFD-mogennpoBaHue nHorga
Ha3bIBaKOT UCMbITAHUAMY CTPYNHON BEH-
TUAAUMN METOAaMWN BbIUYNCUTENBHON
rMapoAnHaMukn. CFD-moaens nos3sonset
MPOBEPUTEL MPOEKTHbIE PeLLeHNs 1, ec-
NN Hajo, BHECTW B MPOEKT U3MEHEHNS. “‘?\E’)‘ .

MOHTaX CUCTeMbl MPOTUBOZALIMHON LI ApKTl/IKA
BEHTUNALMN AOMKEeH C1efoBaTb BCeM
YKasaHuAM NpoekTa. OpfHako onbIT CTpoun- CUCTEMBI BEHTHMAAL MM
Te/IbHO-MOHTaXHbIX PaboT CBUAETENLCTBY- W KOHAMLMOHWMPO ;
€T 0 HaZMYMK BO3MOXHbIX (HEYUYTEeHHbIX) el :
OTKOHEHWIH OT OPUTMHANBHOrO MPOEKTa,
YTO B UTOre MOXET NPUBECTA K OLLINOKaM
npw CFD-mozenpoBaHnY, NPOBOAVMOM
AN5 MPOBEPKX MPOEKTHBIX peLleHWiA ne-
pej HavanoM CTPOUTENbCTBA.

[Ona noATBepXAEHUA MPOEKTHbIX Ma-

pamMeTpoB Ha peasbHOM 06bekTe Bbl-
MOMHSAT CrneunanbHble WCMbITaHUS CAHHKT-NETEPEYPI, ¥N.PAZBEIHAR, 12, 043
TEN.: (B12) 441 35 30, WWW.S5PB-ARKTIKA.RU
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HOBOCTM

Mogynu ynpaBneHus
Light ACM-S2L5...L
B HanMuMmM Ha cknage!

KomnaHusa «ApKTiKka» NpeAcTaBaseT Ba-
wemy BHUMaHMO HOBUHKY — mogynn
ynpasneHus Light ACM-S2L5...L ans npu-
TOYHbIX CUCTEM C BOASHbBIM Kanopudepom,
KOTOpble SABASANTCA JOMOJHEHVEM CTaH-
AapTHOM cepun Mogynein ACM.
OcobeHHoCTU:

1. BeinonHeHbl Ha 6a3e KOHTponsiepa
113 KOMMIEKTYIOLLIMX POCCUICKOrO Mpo-
V3BOACTBA.

2. KoMnakTHbIV MacT1KoBebIiA kopryc IP65
(410 x 300 x 142 mm).

3. YHvBepcanbHoe MOAK/IHOYEHVE BEHTU-
naTopa 230 B vim 400 B.

4. IHaVKaums coCTosHUA 1 Bblbop pe-
XVIMOB YNpaBieHWs Ha ANCTIee KOH-
Tponnepa.

5. ONTMMM3MpPOBaHbI Lienn 3auTbl 060-
PYZOBaHWNA OT MEPEerpyskuv 1 KOPOTKO-
ro 3aMblKaHWIs.

6. CoBMecTHast paboTa C BHELUHVMU pe-
ryNATOPamMM CKOPOCTU U YaCTOTHLIMU
npeobpasoBaTeNsaMu.

7. PaccumtaHbl ANt BEHTUISTOPOB C pabo-
yrM TOKOM ABuratenein ao 8,3 A.

8. 3HaunTENIbHO CHWXKEHA CTOUMOCTb.

9. lapaHTMa — fABa roga.

Mogynu ynpaeneHus cepun Light
BbINOJHAIOT crieAytome GyHKLUN:

* perynypoBaHve TemnepaTtypbl MpUTOY-
HOro BO3JyXa;

yrnpae/ieHvie NpUBOAOM BO3ZYLLHON 3a-
C/IOHKY;

3alimTa BOAAHOro Kanopudepa OT 3a-
MOpaxuBaHVsA MO TemrepaType BO3Ay-
Xa 1 06paTHOW BOAbI;

KOHTPO/Ib COCTOSIHUS MPUTOYHOIO BEH-
TUISATOPa;

KOHTPOAb 3arpsi3HeHWs BO3AYyLLUHOro
dnnbTpa;

OTK/IOYEHVE MPUTOYHON CUCTEMbI MpU
BO3HVKHOBEHWN aBapUHbIX CUTYaLIAIA,
a Talke MO cUrHasam MOXapHOW Cur-
Hanmsaumu;

PYYHOI NepexoA Ha NeTHWUI pexuM pa-
60ThbI;

BHELUHWIA 3amycK c1cTeMbl (KHOMKa 6e3
dukcaumny;

noaaepxka nporokona Modbus RTU.

Po3HnyHasa ueHa ACM-S2L5...L coctraBnsieT
59 500 pybneii.

Ecm y Bac ectb
BOMPOChI, HY>XXHa
MOMOLLb N
KOHCyNbTaLus,
noxanyricra,
HanunTe Ham
arktika@spb-arktika.ru
WAV NO3BOHUTE
no TenepoHy

+7 (812) 441-35-30.
Byzsem pagbl Bam!
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MPOTMBOZABIMHOM BEHTUNALMN C UMWTa-
LVei peanbHOro (MPOEKTHOro) moxapa.
MapameTpel TECTOBOrO Noxapa BbI6UpPa-
tOT 13 COObpaxeHnii besonacHoCcT AN
MoMeLLieHNs aBTOCTOAHK. Buzyannsaums
[bIMOBOrO CNOSI OCYLLIECTBASAETCA C MO-
MOLLIbH UCKYCCTBEHHOTO ApbiMa. MeToau-
Ka Takvx UCMbITaHUIA paccMOTpeHa B pa-
6oTax [18, 19].

Ha puc. 7 n 8 npeacraeneHsl $poTo-
rpadun PeXMMHbIX UCMbITaHUIA MPOTUBO-
AbIMHOWM BEHTUIALMM aBTOCTOSIHKM NPt
MacLITabupoBaHMM MapameTpoB TecTo-
BOro noxapa.

CnegyeT OoTMeTUTb, 4TO npobsiema
C KOMMeKTaLmen aBTOCTOSHOK CTPyW-
HbIMW BEHTUISTOPaMK 13-3a OrpaHmnye-
HWIA MO MMNOPTY NOCTENeHHO peLuaeT-
cs1. Ha dpoTorpadum puc. 9 npeacraBneH
peBepCUBHbIVi CTPYMHBIV ABYXCKOPOCT-
HOW BEHTWUAATOP, PaCCUUTAHHBIV Ha pa-
60Ty npw 400 °C B TeueHe ABYX 4aCoB.
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200000 -

150000 4

100000 T

BbIBOAbI

1. CoBpeMeHHble aBTOCTOAHKN OT/IN-
YatoTCA BONbLWNMN MAOLAAAMN U HU3-
KAMW MOTONKaMMN.

2. Mpwn BbICOTE MOTOMIKA ABTOCTOSAH-
K/ MeHee 2,9 M cnefyeT MCMONbL30BATh
MPOAO/bHbIE CTPY/HbIE CUCTEMbI MPOTU-
BO/AbIMHOM BEHTUAALN.

3. [1ns aBTOCTOAHOK MAOLLAABH0 He 60-
nee 5000 M? 1 Npu BbICOTe NOTONKA 60-
Nee 3,5 M Cnegyet MCnoib30BaTb Bapw-
aHT paboTbl NPOTMBOALIMHOM CTPYAHOM
BEHTUNALMN — OYMCTKA OT AbIMa.

4. [Ina 60NbLUVX aBTOCTOSIHOK MJIOLLA-
fpto 6onee 5000 M2 1 npw BbICOTe MO-
TO/MKa MeHee 2,2 M C/ledyeT WCMosib30-
BaTb BapWaHT paboTbl MPOTVBOALIMHOM
CTPYMHOV BEHTUAALMM — KOHTPO/b pac-
NPOCTPaHeHVs AbIMa W Ternna.

5. O6s3aTeNibHbIM 3Tanom NPoeKkTPo-
BaHWS MPOAONLHOW CTPYWHON CMCTEMbI
MPOTVBOABIMHOV BEHTUASLMM SBNSETCS
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40m
—48 m

MpoussoauTeNnbHOCTb NPOTUBOABIMHOM
BeHTUAALMU, M3/y

N
g
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Puc. 5. 3aeucumocme npou3eodumesnsHOCMuU NPoMuUeodbLIMHOU 8eHMUAAYUU
0m 86ICOMbLI NOMOJIKA NPU PA3/AUYHbLIX 2060pUMax nomeujeHus B npu noxcape
00H020 G8MOMO6U/A C KOHBEKMUBHOU MOWHOCMbI0 04a2a 20peHus 2,8 MBm
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Puc. 6. 3asucumocms npou3gooumeneHOCMuU NPomueodsbIMHOU 8eHMUAAYUU
0m 8bICOMbI NOMOJIKA NPU PA3/UYHbIX 2a6apUMax nomeujeHus B npu noxcape
dsyx aemomobueli ¢ KoOH8eKmMUBHOU MOUJHOCMbIO 04a2a 2opeHusi 5,6 MBm
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BEHTMNALUNA — AbIMOYAANTEHWE

Puc. 7. icneimaHus npomugo0dbiMHOU
8EHMUAYUU 8 pexcumMe 04UCMKU om ObiMa

npoBepKa NPOEKTHbIX PELLEHUI C MOMO-
b0 YncneHHol CFD-moaenw.

6. Mpn CNOXHBIX 06BEMHO-MNAHMPO-
BOYHbIX PELLUEHUSX, BO3MOXHbIX OTK/10-
HeHWsX OT MpoeKTa pekoMeHAyeTcs u1c-
MbiTaHVe NPOTUBOALIMHOV BEHTUNALUN
C UMUTaUMer noxapa u BU3yanvsaup-
el AbIMOBOrO C/I0st C MOMOLLBH UCKYC-
CTBEHHOrO JpIMa.
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OTONMNEHWME — BOAOCHABXEHWE
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«PUOAH» MPEOCTABAET JIMHEVKY

HACOCHOIO ObOPYOOBAHWA

B Hauyane MapTa KOMMaHua «PugaH» BbiBeJsia HAa PbIHOK LUMPOKYHO
NIVHeiKy HacoCOB A/l CUCTEeM OTOMNJIeHUs, BOAOCHA6)XeHUs!, NoBblILe-
HUSA [JaBNeHUNs N APYrUX NpUMEHEHWIA.

OAHUM 13 KAHOYEBbIX MPUHLMNOB
dopmmpoBaHVA NPOAYKTOBOro NopT-
dena «PngaH» ABnsieTcs KoMMaekc-
HbIA NOAXOA: KOMMaHus npejanara-
eT LIMPOKNIA cnekTp 0bopyfoBaHWA
AN aBTOMaTu3auun U perynmpoBsa-
HUSA NHXEHEPHbIX CUCTeM OT Tenno-
0B6MEHHMKOB 0 pajnaToOpHbIX TepMO-
perynsatopos. HegaBHO B mopTdonno
«PunpgaH» nosBWACA elle OAVH BaXx-
HbIi KOMMOHEHT rMApPaBANYeCcKNX CU-
CcTeM — LMPKYNALMOHHbBIE 1 MOBbICK-
Te/lbHble HacoChl.

B nwnHeiike Tpu TwUNa: UMPKyns-
LMOHHbIEe Hacocbl RW ¢ MoKkpbIM
POTOPOM, LMPKYNALUMOHHbBIE N LMP-
KYNALMOHHO-MOBLICUTE/IbHbIE OZAHO-
CTyneH4aTble HacoCbl UH-NaiH RV ¢
CYX1M POTOPOM 1 MHOMOCTyrneH4aTble
BepTVKasbHble Hacocbl RMV.

Tun RW obecneunsaeTt LMpKyNs-
Lt TENJIOHOCUTENS B CUCTEMAX OTOM-
nenus, NBC, BEHTUAALWN N KOHAWLM-
OHVIPOBaHWS, pekyrnepaumun 1 Apyrmx.
OH nipescTaBneH B AnameTtpax Mog-
kntoyeHnsa ot 20 go 80 MM, Makcu-
ManbHoe pabouee faBneHne 10 6ap.
Hacocbl «<PrgaH» RW MoryT noaaepxm-
BaTb pacxog ot 0,2 fo 45 M3/4 1 Ha-
nop ot 0,2 go 20 M. lnanasoH Tem-
nepaTtyp nepekavrBaeMon XMAKOCTY

2-110 °C, ponycTumble TernJioHoCU-
Tennm — BOJA W TNKO/EBble CMecn
C KOHLeHTpauuein go 50%. TexHono-
rMs MOKPOro poTopa rapaHtupyet
HW3KN YPOBEHb LLYMa U OTCYTCTBUE
npoTeyek. B KOHCTpPyKUMM HACOCOB
«PrnaaH» RW nprmeHsoTCa coBpeMeH-
Hble 3HOCOCTOMKME MaTepunanbl, Ha-
npumMep, kepammyeckrie NoOALLNMHUKN.
bnarogaps aToMmy usgenuve npociy-
XUT JONro 1 6e3 HapekaHuin. OauH
N3 BapWaHTOB WCMOJIHEHUS KOpmy-
Ca — YyryH c katapopesHbIM MoKpbI-
TMeM. 3a cyeT 3TOro Takxke obecne-
UBAETCA NOBbILLEHHAs YCTOMYMBOCTD
K KOppO3un 1 HajexHas pabora.
OZHoCTyrneHyaTble BepTUKalbHble
Hacocbl «PupaH» RV moryt npume-
HATBECS B CUCTEMAX LIeHTPaN30BaHHO-
ro TeNN0CHabXeHWs!, BOAOCHABXEH WS,
BEHTUIALMN N KOHANLIMOHVPOBAaHNS,
a Takxke B MPOMbILLIEHHbIX npoLec-
cax. OCHOBHble XapakTepuCTVKN 3TO-
ro Tmna: Agnametpsl ot 40 1o 250 MM,
MaKcMManbHoe pabouee faBneHue
16 6ap. dTa cepusi nojaepxvBaeTt
pacxog ot 1,5 go 750 m3/4, Hanop
oT 9 go 92 m. Pabouas cpega — Bo-
fa o1 0 go 120 °C. Kopnyc u BCe uy-
ryHHble feTann HacocoB RV, KOHTak-
TUpyHOLMe C BOAOW, Takxke UMeroT

3alMTHOe KaTadpopesHoe NoKpbITHe,
obecneunsatoLLiee yBeNNYeHHbIA CPOK
CNy6bl. Bce HacoCbl OCHaLLeHbl 3/1eK-
TPOoABUraTeNIMY MOBbILLEHHON 3Hep-
roa¢pdekTnBHOCTM Kknacca IE3.

MHoroctyneHuyaTble BepTuMKab-
Hble Hacocbl RMV npeaHasHa4veHbI
ANS CUCTEeM BOJOCHAGXEeHWs 1 no-
BbILLEHWS JaB/IEHUS, CUCTEM MOAMUT-
KW, BOAOOUUCTKM, MppUraummn n pas-
NNYHBIX NPOMbILLIEHHbIX MPOLLECCOB.
OHUM paccumTaHbl Ha MakcMMasbHoe
paboyee aasneHune Ao 25 6ap 1 Bbl-
NyCcKaKTea € AnaMeTpaMim NoaKItoYe-
Hua oT 25 go 50 mMm. [lnanasoH pac-
xofa — o7 0,5 go 29 m3/4, Hanop
oT 5 go 240 m. Tun RMV MoxeT nc-
Nonb30BaTbCsA C BOAOW W ranKone-
BbIMU CMeCAMM C KOHLieHTpauuei
20 40%, TemnepaTypa cpeabl 0-120 °C.
ONTUMU3NPOBAHHAA KOHCTPYKLMSA
pabounx Kkonec obecneymBaeT Bbl-
cokuin KMJ HacocoB, a npoToyHas
YacTb V3 HepxaBerollell cTann ra-
paHTUpyeT HajexHyt paboTy gaa-
Xe B HebnaronpusTHbIX YC/I0BUSX.
SHeproapdekTVBHbIE 31eKTPOABUTa-
Tenn knacca IE3 cnocobCTBYHOT CHU-
XXEHWNIO 3HepronoTpebaeHnsa 1 NoHW-
XXEHHOMY YPOBHIO LUyMa.

BbICTpo nozfo6paTh Hacock! «<PuaaH»
MOXHO B nporpamme RidanPumps,
pasmMeLlleHHON B CBOBOAHOM fo-
CTyne Ha cailTe KoMnaHuK ridan.ru.
[na 3TOro HyXHo BblbpaTb cncTemy,
B KOTOPOU ByAeT yCTaHOB/IeH Hacoc,
yKa3aTb napameTpbl paboyelt cpebl
N TpebyemMble XapakTepucTukm (pac-
X04, Hanop N T. 4.). B pesynbrtarte pac-
yeTa NoJib30BaTe/Ib MOXET MOMYUNTb
CMNCOK NOAXOAALLNX BapUaHTOB UK
KOHKPETHY MOJeflb, Ha COOTBETCTBY-
toLLeli CTpaHuLe oTobpasnTca Hanu-
yne, CTOMMOCTb U BCS HeobxoarMas
[OKYMEHTaUMSA: JINCT JaHHbIX C Tex-
HNYeCKMW XapakTepucTMkamu, ra-
6apUTHLIMW pasmMepamMu 1 Cxemamu
INeKTPNYECKUX COeANHEHU, PyKO-
BOACTBA NO 3KcnayaTaummn, ceptndu-
KaTel 1 T. N. s 3aKasa AOCTaTOYHO
£[06aBUTb 060PYA0BaHME B KOP3MHY.

Hosas nuHelika nornm4yHo gonosn-
HaeT nopTdonno «PugaH» n B CKO-
pom 6yayLliemM CTaHeT MoJHOMpaB-
HOM 4acTbio 3HeprosdpPekTUBHbIX
NHXEHEePHbIX CMCTEM B ObOBeKTax
no BCeW CTpaHe.
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BAJIEPUI CEMEHOBUY KA3EVKUH

(MpodomiceHue. Hayano cmameu Yumalime 8 XypHane «VHxceHepHble cucmemsl» Ne 1-2023)

TEOPETUYECKNME OCHOBDbI
SQHEPTETUYECKOIO
OBCJIEOOBAHUNA
VHOVBWOYAJTIbHbBIX
MWJTbIX OMOB

B. C. Ka3selikuH, npedcedamesnb cekyuu

no 3HepzocbepexceHuUo IkcnepmHo20 coeema Komumema
no cmpoumenscmay u XKX locydapcmeeHHoU dymel PO,
npe3sudeHm MexcdyHapodHoU accoyuayuu ¢poHAo8
HUAUWHO20 CMPOUMeansLCmaa U UnomeyHo20
kpedumosaHus (MAN®)

PeaynuposaHue XUuauwHo20 80NPOCA HaceneHUsA Aeasiemcss 00HOU U3 caMbiX
8WICHLIX 3a0aY, pewaeMsix [TpezudeHmom P®, locydapcmeeHHoU dymol @C P,
lMpasumenscmeom PO, MuHucmepcmeom cmpoumenscmea u XKX HA, locydap-
cmeeHHol kopnopayueli JOM.P® u Opyaumu op2aHamu eaacmu u obujecmeer-
HbIMU Op2aHU3ayuaMU. MimeHHo ux ycunusamu e 2022 200y ycmaHos/eH pekopd
no obvemy geedeHH020 8 3KCnayamayuro xunes — 102,7 MaH ke. M. [lpe3u-
deHm Poccuu 11 sHeapsA & xode nepeozo & 2023 200y cosewjaHusA € Y1eHamu
lMpasumenscmea P® nobsaazodapusn pabomHUKo8 CMpoumensHo20 KOMNJek-
ca u Kypupyrowezo ee suye-npembepa, ckasae: «Mel ¢ suye-npembepom Xyc-
HYAAUHLIM 06Cy#0anu pesysasmamel pabomsl N0 CMpPoUMessHOMy CeKmopy —
xopowull pesynsmam, 00UH U3 Ay4wux 8 Hawell ucmopuu. Ymo kacaemcs
HUAUUJHO20 CMpoumenscmeaa, mo, HagepHoe, goobwe camelli aAyqwul» (1).
O0Ho8pemMeHHO C pekopoOOM No 8800y X*UAbsA Obl NO6UM pPekopd No Npoek-
MUuposaHUK U 8800y & 3KCNAYamayuro UHMEHEPHbLIX cucmem 30aHuUl: menso-
8blX, 20ps4Y€20 U X0/M00H020 8000CHAbX}CEHUSA, 80000MBedeHUs, 8eHMUAAYUU,
KOHOUYUOHUPOBAHUSA U Opyaux cucmem. [1o3xce [ockomcmam ymoyHua napa-
Mempbl 88000 xuaeA. OHU 0KG3aaUCL euje 8olie. Bce2o seedeHo 8 2022 200y
6osee 102,7 mMaH k8. M (44,3% — MKA; 55,7% — WXC, unu 57,2 MAH k8. m),
Ymo cyujecmeeHHoO npeessicusao ucmopuyeckuli pekopd 2021 2000, ko2da 8800
Huaes cocmasun 92,6 MaH k8. M (47% — MK4, 53% — WXC).

4. POPMNPOBAHWUE ANTOPUT-
MA NPOBEAEHWNA SHEPTETUYE-
CKOIro OBCNEAOBAHUVA MHAW-
BUAYANIbHOIO >XMN10ro AOMA,
BK/TOYAKOLUErO: NIAHNPOBAHUE
DHEPTETUYECKOIO OBCJ/IEAOBA-
HWA, CBOP NCXOAHbIX AAHHbIX,
MHCTPYMEHTANNbHOE OBCJ/IEAO-
BAHWE, CUCTEMATU3ALIKO MNO-
NYYEHHbIX AAHHbIX, 3KCNEPTU-
3Y N1 COMNMACOBAHUE OTYETHbIX
MATEPUANOB

AnropuyTm nposeseHUA dHepre-
TUYyeckoro o6cnegoBaHUA UHAN-
BUAYyanbHOro xwunoro goma (VXA)
BK/IFOYAET: MOAroTOBUTE/bHbI 3Tan,
Ha KOTOPOM MPOBOAUTCA MAAHU-
poBaHMe 3HepreTnyeckoro obcne-
[OBaHWA, CO0OP WCXOAHbIX AAHHBIX,

NHCTPYMeHTaNbHOe ob6cniefloBaHme,
CMCTEMAaTM3aUMIO NOJTyYEHHbIX AaH-
HbIX, 9KCMepPTN3y 1 COrnacoBaHme oT-
YeTHbIX MaTepuanos.
MoaroToBMTENbHbLIV 3Tan 3Hep-
reT4yeckoro o6cnefoBaHNsA COCTOUT
N3 CefyroLmx MeponpuaTuin: céop
JAAHHBIX O TEXHUYECKOM COCTOSHUM
WX/, paspaboTka Ha OCHOBaHWK Mo-
NYYeHHbIX AAaHHbIX 1 COriacoBaHue
€ 33Ka34YNKOM TEXHUYECKOrO 3aJaHus,
KasleHAapPHOro naaHa v NporpaMmbl
npoBeAeHNs aHepreTn4eckoro obcne-
fosaHna VK, onpejeneHne xapak-
Tepa, BPeMEeHHbIX PaMoK 1 0bbema
3anaaHNPOBaHHbIX ayANTOPCKUX pa-
60T (NpoLiesyp); Nnepeaaya 3akasumky
ANS 3anonHeHusa Tabnauu, paspabo-
TaHHbIX 415 cbopa Npu NpoBejeHun
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3HeproaysmnTa npeABapuTensHOR NH-
dopmaumn, oTpaxatoLLen obLyme xa-
paktepucTtrku VXK. MNMepes Havanom
3HepreTMY4ecKkoro obcnesosaHmsa 3a-
Ka34MKOM Ha3Ha4aeTcs Lo, OTBeT-
CTBEHHOE 3a O0O6LLYyt0 OpraHm3aLmio
nposefeHns paboT. B gokymeHTe,
B COOTBETCTBMM C KOTOPbIM HasHa-
YaeTca OTBEeTCTBEHHOE NINLO, TaKxe
YKa3bIBalOTCA: PEKBU3UTBI AOKYMEH-
Ta; NpaBoOBble OCHOBAaHVA Nposeje-
HWSA SHepreTNYeckoro 0bcnefoBaHNs,
B TOM 4MCie HOpPMaTMBHbIE MpaBo-
Bble aKTbl, CObAtoAeHMe TpeboBaHN
KOTOPbIX MOANIEXUT NPOBEPKE; Lienu,
3aja4n 1 BUA SHeproobcneoBaHus;
HanMeHOBaHWe ayANTOPCKON OpraHu-
3aumn 1 GaMUnnKY, MMeHa, oT4ecTBa
NN, HeNMocpeaCcTBEHHO MPOBOAALLIMX
3HepreTn4eckoe obcnefoBaHMe; nna-
HUpyeMble CPOKM 3HEepreTuyeckoro
obcnepoBaHus.

B pamkax 3Tana c6opa NcxoaHbIX
AAHHbIX MPOBOANTCS C6OP MHPOPMa-
LMK, MCNonb3yeMor npu nposeje-
HWW SHepreTMYecKoro obcaefo0BaHNA
VK, no cnesyolmymM HanpasieHUaM:
Mo rofoBOMY (33 MpeALuecTBytoLLMe
N TeKyLMIA Neprnogbl) NoTpebieHnto
N pacnpejenieHNto 3Hepropecyp-
COB; MO CyLLEeCTBYIOLLMM AOroBOpam
Ha CHabXeHwue 3Hepropecypcamu, Lie-
HaMm 1 Tapndam, cebecToMMoCcTn nC-
NoJib3yeMbIX S3HepPropecypcos; no uc-
Nonb30BaHHOMY 060PYAO0BaHNIO, €ro
TEXHOOTMYECKMM XapaKTepUCTMKaM,
NPOAOIKNTENBHOCTU 1 PEXMMAM 3KC-
nayataumm, TEXHUYECKOMY COCTOs-
HUIO; MO O6LLMM CXemaM 3Heprocbe-
pexXeHVs 1 PacnooxXeHNs 06 beKToB
NPON3BOACTBA BULOB 3HEPrnm. Takxe
NPOBOAUTCA CO0p CleAyroLnX AaH-
HbIX U JOKYMEHTOB: MPOEKTHOWN A0o-
KyMeHTaumMn M MnpoekTHbIX MoKasa-
Tene apdpektmBHOCTM MK/, cxewm
y4yeTa 3Hepropecypcos; COCTOSHUS
pPexXmnMoB 3KchayaTauun o6opypo-
BaHWS; CUCTEM CHabXeHus 3Hepro-
pecypcamu Xunoro ¢oHAa; Hann4ms
N TOYHOCTU CMCTEM KOMMEPYECKOro
N TEXHNYECKOrO y4eTa pacxosa sHep-
ropecypcoB; npesBapuTenbHoro ba-
NaHca noTpebieHNs TOMANBHO-IHep-
reTrnyeckmnx pecypcos (ganee — TIP),
aebvynTta MoLLHocTeln. MNpoBoanTca
O3HaKOMJIeHMe C COCTOAHNEM CUCTEM
CHabXeHVA 3Hepropecypcamu, BeH-
TUNAUWEN, BOAOCHAGXeHUS N BO-
[l00TBe/leHNsi, OCBelLlleHNs, npeABa-
puTenbHaa oOLeHKa BO3MOXHOCTel
3KOHOMUM TOP, BbIABNEHME CUCTEM
N YCTAHOBOK, MMEIOLLMX MOoTeHuman
ANA 3HeprocbepexeHus.

NHcTpymeHTanbHoe o6cnepo-
BaHMe NpoBOAUTCA MPU OTCYTCTBUN
HeKOTOPbIX AAaHHbIX ANS MPOBeseHNs

MOJIHOLIEHHbIX Pac4eToB A/151 OLIeHKM
SHepreTrnyeckmnx xapakrepmncTmnk VK,
1N NPU3BAHO BOCMONHUTL OTCYTCTBY-
oLyt MHPopMaLMo 06 obbekTe.
AN npoBefjeHNs NHCTPYMEHTaIbHOro
obcnefoBaHUA JOMKHBI MPUMEHATL-
€A CTauMOHapHbIe AN Ccneuuanmsn-
POBaHHble MOpPTaTMBHbIE NPUGOPHI.
CncrtemaTmsaums nosyyYeHHbIX
AAHHBIX NMPOBOAUTCA MO pe3y/bTa-
TaMm 3HepreTMyeckoro obcnenosa-
HWS. Mpy 3TOM OLIEHNBAIOTCA yAenb-
Hble 3Hepro3aTpaThbl AeNCTBYOLLEro
060py0BaHNS; COCTaBAATCA NO31e-
MEHTHbIV 1 06LMIA TOMAMBHO-3HEpP-
reTM4ecknin 6anaHc; packpbiBatOTCS
MPUYMHBI BbIBAEHHbIX HapyLUEHUIA
N HeJoCTaTKOB MPU NCMOb30BaHNN
T3P; onpegenatoTca nMetroLpmecs pe-
3epBbl 3koHOMUN TIP; npegnaratot-
CA TexHu4yeckre 1 OpraHm3aumnoH-
Hble 3HeprocbeperatoLLme peLleHns
C yKa3aHunem nporHo3npyemMorm 3KoHo-
MUK B HAaTypaJibHOM U CTOVIMOCTHOM
BbIPAXEHUWN N OLLeHKOW CTOMMOCTM
NX peanunsaumn, 1 coctaBaseTcsa oT-
yeT 1 3HepreTnyecknii nacnopt MKJ,.
OTyeT gomkeH bbITb HaNMcaH na-
KOHWUYHbIM 513bIKOM, He NneperpyxeH-
HbIM MOAPOGHBLIMK pacyeTamu, Mo-
HATHBIM CrielmManncTamM pasanyHoro
npoduna. OH B nepBylo oyepejb
npeAHasHa4vaeTcs ANS opraHmsa-
LW, OCYLLIECTBASAIOLLNX yripaBaeHmne
MK/, npUHMMaOLLINX COOTBETCTBYHO-
LMe peLleHUs Mo MOBbLILLEHWIO ero
addekTMBHOCTU. BCe pacyeTHble Ma-
Tepuanbl AO/MKHbI 0GOPMAATLCSA Kak
NPUIOXEHNS K TeKCTy oTyeTa.
3KcnepTUsa M cornacosaHue
OTYETHbIX MaTepunanoB NPoBOAAT-
€S 3KCMEepPTHbIM COBETOM, OpraHu-
30BaHHbLIM Mnpy CPO. PesynbtaTom
3KCMepTU3bl ABNSETCA 3ak/i4eHune
O MOJIHOTe MpoBeAeHHOW B COOT-
BETCTBUM C TEXHWUYECKUM 3ajaHu-
M (T3) paboTbl, COOTBETCTBUM OT-
YeTHOV JOKYMEeHTaL MK TpeboBaHNAM,
YCTaHOBNEHHbIM 3aKOHOAATE/IbCTBOM
Poccurickor ®egepaunun, 1 cTaHaap-
Tam CPO, yneHOM KOTOpPOW SiBASeTCS
ayAnTOpCKas OpraHuMsaums, MnpoBo-
AVIBLLAA 3HepreTuyeckoe ob6cneno-
BaHMe, a TakXe 3ak/to4veHne o Ka-
yecTBe OTYETHOW JAOKyMeHTauuu,
KoTopble nepegatotcs B CPO. Mognu-
CaHHble 3HeproayAnTopoM OTYeTHble
MaTepuanbl Mo pesynbTataMm npose-
[eHHOro 3HepreTnyeckoro obcneso-
BaHWSA (3HepreTMyeckoro ayamTa),
npoluejLune 3KCnepTusy, rotosBAT-
€S Ha ByMaXHOM HocuTene B Tpex
3K3eMnaApax 1 O4HOM 3K3eMmnaspe
Ha 3/1eKTPOHHOM HocuTene B BUfe
3/1eKTPOHHOro AokymMeHTa dopmarta
Portable Document Format (PDF).

HacToawmii anroput™ Mcnonb3ay-
eTcs Ans GopMMpOBaHUS MoCieso-
BaTENbHOCTU MPOBEAEHMSs pacye-
TOB MOTpe6/eHNss KOMMYHaAbHbIX
pecypcoB B MeToauke pacyeta 06-
LLMX 3HeprosaTpar.

5. POPMNPOBAHWME MOCE-
AOBATE/IbHOCTU NPOBEAEHWUA
PACYHETOB NOTPEBJ/IEH/A KOM-
MYHAJ/IbHbIX PECYPCOB B WXKC,
BK/IIOYAIOLLEN: CBOP OBLUMX
CBEAEHW O 34AHUW, O CUCTEME
TENJIONOTPEBJIEHNA, O CUCTEME
BEHTUNAUUWN, O CUCTEME 3/1EK-
TPOCHABXEHWNA, O NPUBOPAX
YYETA, O NOTPEBJIEHAN SHEP-
FOPECYPCOB B 3ABUCUMOCTHN
OT KIIMMATUYECKNX MNMAPAMET-
POB OTOMNUTE/IbHOIO NEPNOAA

OnpegeneHne nociefoBaTtesibHO-
CTV NpOBe/AeHNa pacyeTos notpebne-
HWA KOMMYHabHbIX pecypcos B VIXKC
HauMHaeTcs co c6opa MCXOAHbIX
AaHHbIX. [Ing 3TOro 1Cnosib3yeTcs
NpoeKTHaa AokyMeHTaumn Ha VIXK/,
akTbl BTW, cBegeHMin akcnayaTupyto-
LLIMX OpraHmM3aumii 1 HenocpeacTBeH-
HOro obcnefoBaHNS 3AaHNS.

Ha ocHoBaHMM cObpaHHbIX AAHHBIX
3anonHseTcs Tabanua «06wme cee-
peHua o6 VDKA», B KOoTOpoW npu-
BOAATCA C/leflytoLLme XapakTepucTu-
K VDKA: roa noCTPOViKK; HasBaHue
npoekTta VX[, 3TaXHOCTb AoMa; reo-
MeTpuYeckre pasmepb! AoMa Mo Ha-
PY>XHOVI MOBEPXHOCTW, BKAOYAtOLLMe
B Ce65 J/IMHY, LUNPUHY 1 BbICOTY (€C/N
3/aHVe NMeeT bosiee CIOXKHYH KOHU-
rypaumto, To HeobXoAMMO COCTaBUTL
niaH neprMeTpa Aoma C yKkasaHvem
BCEX HEOBXOAMMbIX pa3MepoB); oTar-
NMBaeMbli 06bemM 1 oTarnavMBaemas
nnowadb AoMa; obLas naolaje Ao-
Ma; 06LLasA NAoLWaAb XNbIX MOMeLLle-
HWIA AOMa; Hanuyme OTanJIMBaeMoro
noJsana Aoma, T. €. Haanuune B Moj-
BaJsie NOMeELLEeHWN C yCTaHOBEHHbIMM
OTONUTeNbHbLIMY NPUBopPamu; Hannyne
TernJioro 4vepjaka, npeacrasstoLLe-
ro coboi YepgayHoe MPOCTPAHCTBO,
rae cobupaetca yaansemblii U3 fo-
Ma BO3JyX; MOLlaJb OrpaxzaroLmx
KOHCTPYKLUMIA foma (nnowajs CTeH
yKa3blBaeTcs 6e3 OKOHHbIX MPOeMOB,
6aNKOHHbIX 1 BXOAHbBIX ABepeit; npwu
Hann4mMmM OoTarnaMBaemoro rojsasa
yKa3bIBaeTCA NAoLLajb nosa no rpyH-
Ty, BK/IOYAsA MoWajb CTeH, KOHTaK-
TUPYIOLLMX C TPYHTOM; €C/ B 34aHUN
MMeeTCa HeoTarn/IMBaeMoe TeXMOoAMo-
Nbe, TO Hapy>XHbIM OrpaxzaeHunem sB-
NAETCA nepekpbITie TeXMnoAnosba);
KO/IMYECTBO 3aperncTprpoBaHHbIX Xn-
Teneri B loMe; MHPOPMaLMS O BCTPO-
€HHbIX HEeXW/IbIX NMOMeLLeHUsX.
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NcxogHble faHHble O cucTeme
Tennonorpe6neHns U BEHTUNSNA-
UMM JoMa BKHOYAOT B cebs cre-
aytoulyto mHGopmaumio: Temnepa-
TYPHbIA rpaduriK CUCTEMbI OTOMAEHUS
MK/, cxema cuctembl oToMaeHUs
VXA, opgHO- nnu AByxTpy6Has; cxe-
Ma MOAKMOYEHNS CUCTeMbl OTonMJe-
HWA K TenjoBOM ceTw; TUM OToMnu-
TeNbHbIX NPUBOPOB; XapakTepuUCTmKa
CUCTEM BEHTUAALMU U KOHAWLINO-
HUPOBAHUSA (MPU UX HaNUYMKU), TUN
CUCTEMbI FOpsAYero BOAOCHAGXEeHNS
(MBC): ¢ m30nMpoBaHHbLIMKW CTOSKA-
MU 6e3 nonoTeHLecyLLnTenel; To xe
C NojIoTeHLecyLunTeNnamMm,; ¢ Henso-
JINPOBAHHbBIMW CTOAKAMW 1 MONOTEH-
LlecyLUNTeNsIMN; NMPOEeKTHbIe Harpys-
kn VDK (3TV paHHble cobupatoTcs
OTAENbHO A8 XWUNOK Yactu 1 Ang
BCTPOEHHbIX HEXW/bIX MOMELLEeHW;
npu OTCYTCTBUM Takoro paspene-
HUA Harpysky npuBOAATCA 415 BCe-
ro 34aHuis).

B cuctemy anekTpocHab)xeHus
1 aneKTponoTpe6neHus VK Bxo-
AAT BBOJHO-pacnpejenvtenibHble
ycTporictsa (BPY), nutatowme, rpyn-
noBble U pacrnpejennTenbHble ceTu
N 3nekTponoTpebastolee obopy-
JoBaHMe. DnekTpornoTpebnsatoLlee
060pys0BaHME MOXHO pa3fennTb
Ha TPV rPynnbl: 3N1eKTPONPUEMHU-
K1 B XWUbIX NOMeLLeHnAX (ocBeLLe-
HVe B AOMax N OblTOBbIE 3/1eKTPO-
nNpubopskl); HapyXXHOe OCBeLleHNe;
cunoBoe obopygoBaHMe (Hacockl
n gp.). Npu obcnefaoBaHUM cUcTe-
Mbl 3/1€KTPOCHABXEHNS XMIOro 34a-
HUS HeobXxoAMMO MpPOBEpPUTb Ha-
inyre cxembl 3/1eKTPOCHabXeHUs
N NONYyUNTb CefyroLLyo HopMa-
LMt0: rpaHuLbl pasgena 6anaHCcoBow
NPUHAANEXHOCTW; faHHble GakTU4e-
CKOro 371eKkTponoTpebneHnst nNo Bu-
AaM 3nekTponoTpebastoLiero obo-
PyAOBaHUA COMacHO MOKa3aHUAM
CYETUMKOB KOMMEpPYEeCKoro y4yera,
a TakXe CYeTYMKOB TeXHUYecKoro
yyeta (Mpy NX Hanuuunm).

NcxoaHble gaHHbIE 0 npunbopax
y4yeTa JO/KHbl AaTb MOJIHOE Mpej-
CTaBfeHMe O CUCTeMe WN3MepeHUns
noTpebieHNs SHepropecypcos n BO-
bl B 3JaHUN.

[na cncrem Tenno- n Bogonotpe-
61eHnss HeobXoANMO UMETb Cneay-
oLwme ceegeHna: TN (Mapka) U Ho-
Mep YCTaHOB/IEHHOIO0 060PYAOBaHMS;
Hann4ume TexXHWNYecKnX BO3MOXHO-
CTeli AN WUCMOMb30BaHWSA M3Mepu-
TenbHOro o6opyfoBaHWUS B aBTO-
MaTU3MPOBAHHbIX CUCTEMAaX y4yeTa,
KOHTPONS 1 peryinpoBaHus Tenao-
BOW 3HepPrun; mecta ycTaHOBKW nNpu-
60poB yueTa.

Ana TennocyeTymka HeobX0ANMO
yKa3aTb, Kak OpraH130BaHO n3Mepe-
Hue TenaonoTpebneHWs: TenaocyeT-
UMK M3MepsieT TensonoTpebieHve
OTAENIbHO B CUCTEMe OTOMJIEHNS U OT-
AenbHo B cucteme MBC nam cymmap-
Hoe TenionoTpe6aeHue. ViamepeHus
NPOBOAATCA OTAENBHO A1 X0 Ya-
CTV 34aHNS 1 BCTPOEHHbIX HEXWbIX
nomeLLeHnin. JonoNHUTENbLHO COBU-
paeTca nHbopmaLmsa 0 BOAOCHETYN-
KaX, yCTaHOB/NEHHbIX B JOMe.

Ans cncTemMbl aneKTpoCHabxXeHus
cobupaloTca ciegyrolime cBefeHus
0 Npubopax y4yeTa: TMM, Mapka, knacc
TOYHOCTW YCTaHOB/IEHHOIO 060pPYAO-
BaHWS; MeCTO YCTaHOBKM CYETYMKOB
KOMMep4eckoro yyeTta Ha obLiego-
MOBYO 3/1eKTPUYECKYI Harpysky, no-
Tpebnsemyto XunabLamu (Mpy UX Ha-
nnynn); AaHHbIe 06 N3MepUTENbHbIX
TpaHcpopmaTopax Toka 1 Hamnpske-
HWS C yKasaHWem WX TUMOB W Ko-
sddrUmMeHTOB TpaHCchopmaLmy; Ha-
Nnyne BO3MOXHOCTU MOAKNHOUEH NS
CYLLeCTBYIOLLMX CYETUMKOB K aBTO-
MaTU3MPOBAHHbLIM CUCTEMaAM y4yeTa
anekTponoTpebneHnsa (ACYI).

JaHHble 0 noTpe6aeHnU 3Hepro-
pecypcoB cobupatoTca 3a nepuog,
PaBHbIA OofHOMY rogy (nnu 3a 6o-
nee AANTeNbHBIN Nepuo, ecin ecTb
Takas BO3MOXHOCTb). ITOT Mepurog
He 06sA3aTefIbHO A0/IKEH TOYHO CO-
OTBETCTBOBATb KaJleHAAPHOMY rogy:
OH MOXeT HauMHaTbCs B O4HOM ro-
Ay, @ 3aKaHYMBATbLCA B C/iefytoLLem.
Ecnn HeT BO3MOXHOCTM CO6paThb MH-
dopmaumto 3a 12 mecsiLes, TO He-
06X04MMO cobpaTb AaHHbIe 33 TpU
Mecsla OTOMUTeNbHOro nepuoga
(neprod Hannuunsa pakTUHecKnx aaH-
HbIX). ONTUManbHbIA HABOP AaHHbIX
COAepXUT nHPopmaumo o noTped-
NeHnn TenaoBOV 3Heprnmn, a Takxe
NHPOpMaLMO O NMOTpebneHUn Xo-
nojgHoM Boabl. Ans aHanm3a dak-
TMYECKOro COCTOSAHWUSI CUCTEMBbI Ten-
nonotpebneHvs AOMNOJAHUTENbHO
3anpalnBatoTCAa MNPOTOKOAbI MO-
KasaHW TennocyYeTuUMKOB 3a Becb
OTOMUTENbHbIV Nepuog nan 3a Tpu
Mecsiua OTOMUTENbHOro MNepuoaa,
B KOTOPbIX COAEPXaTcs CyTOYHble
3HayeHVa nokasaTenel notpebne-
HWSA TennoBOW 3HepPrun 1 pacxoga
TennoHOCUTeNA, a Takxe cpefHe-
CyTOUHble MoKasaTenn TemnepaTy-
pel BOAbI B Mojarwliem 1 obpar-
Hom TpybonpoBogax. [ns cucTembl
aneKTponoTpebneHnsa AaHHble Co-
61patoTCca OTAENbHO ANSt CUNTOBO-
ro 06opyAoOBaHUA N OTAENbHO ANA
CNCTEeM Hapy>XHOro OCBeLLeHWs, ec-
nn B obcnegyemom WK/ yctaHoB-
NleHbl CYeTYMKN KOMMEPUeCKoro

y4yeTa OTAeNbHO MO 3TUM Hanpas/e-
HUAM. Tpyn Hannuum obLuero cyer-
ynKa KOMMEPYECKOro yyeTta Ha cu-
nosoe 060pyZoOBaHMe, oCBeLleHne
MecT 06Llero nonb30oBaHUSA W Ha-
Py>XHOe ocCBelleHVe cobupatoTcs
JaHHble O CyMMapHOM noTpebie-
HWUW 31eKTPO3HEpPrun.

Ana npvBeAeHVs AaHHbIX O Mo-
TpebneHUN TenaoBo 3Heprnumn B cu-
CcTemMe OTOMAEHUSA K COMOCTaBUMbIM
YC/IOBUSIM HEOBXOAMMO UMETb KIU-
MaTUUyeckue fAaHHble O CpeAHUX
TemMnepaTypax Hapy>XHOro BO3zyXa
1 KONMYEeCTBe CYTOK 3a KaX/pli MecsL,
nepuoa Hanuuunst GakTNUYecknx AaH-
HbIX. Ecin gaHHble 0 noTpebneHun
TEMI0BOWN 3HEPruM UMerTCs 3a He-
NOMHbLIA MecsiL, TO CpefHss Temne-
paTypa HapyXHOro Bo3gyxa onpege-
NISIeTCS 3@ NMEepuoj Hanuns AaHHbIX
B 3TOM MecsiLie.

BbiLienpriBeAeHHbIVi MEXaHU3M
pacuyeToB noTpe6seHnA KoOMMY-
Ha/lbHbIX pecypcoB Heo6xoAMMO
conocTtaBUTb € paKTNUECKUM Ten-
nonoTtpe6neHnem ans paspaboTkm
MeTOAMNKM pacyeTa o6LuMX SHep-
rosaTtpar.

6. POPMUPOBAHVNE MEXA-
HA3SMA OLUEHKN PAKTUYECKO-
o N PACHETHOIO TENMJ/IONOTPEB-
NEHNA B CUCTEME OTONNEHWA,
BK/THOYAKOLLErO: OLEEHKY ®PAK-
TWNYECKOIo TENJTOMNOTPEBJTIEHWA,
OMNPEAENEHVE ®PAKTNYECKOIO TE-
NAONOTPEBNAEHNA NPU HOPMA-
TUBHbLIX YC/1IOBUAX OTONUTE/b-
HOro NePNOAA, ®AKTUNYECKOE
N PACYHETHOE TEMJIOMOTPEBJIE-
HWE B CUACTEME TFOPAYEro BO-
AOOCHABXXEHWA, YAENbHbIE NO-
KA3SATENW TENNOMNOTPEB/NIEHNA
NPV BEHTUNALUNWN, PAKTUNYHECKOE
N HOPMATMBHOE NMOTPEBJ/IEHNE
3NEKTPUYECKOW 3HEPrMun, no-
TPEB/IEHVE XONOAHOW BOAbI

dakTnyeckoe notpebaeHuve Ten-
NIOBOIA 3HEpPrvn B cMcTtemMe oTor-
NeHUs1 N BEeHTUNAUMKM orpesens-
eTCA 3@ OTONUTeNbHbIV Nepuog Unu
3a Nepuroj Hannuma faHHbIX Ha OC-
HOBaHMM MOKa3aHWI TenaocHeTUmKa.
Mpw oTCyTCTBUM TenaocyeTynka Ana
OLIEHKW TenaonoTpebaeHns cucTemMbl
oTonneHus n seHtTunsaumm VX4 wvc-
No/ib3yeTcd BeJINYMHA PacyeTHOro
pacxoja TensoBow aHepruu. MNpu Ha-
JINYUN JaHHBIX TOJIBKO O CYyMMapHOM
TenaonoTpebaeHnn pacxos TenioBo
3Heprnn B CcUCTEMe OTOMJIeHUS Bbl-
UMCNAETCA KaK Pa3HOCTb MeXAy CyM-
MapHbIM PacxoAoM TenJIoBOW 3Hep-
MM N PAcXOAOM Terna0BOW 3Heprmn
B cucteme BC.
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Ana cpaBHeHMa dakTn4ecko-
ro TenaonoTpebieHUs B cUCTeEMax
oTonneHua u BeHTUaauuun VK
C pacyeTHbIM U HOPMATVBHbIM 3Ha-
yeHnsIMN GakTUYECKMIA pacxog Ten-
JIOBOVI 3HEpPrun nepecymUTbiBaeTCs
Ha HOpPMaTWBHbIE YC/IOBMS OTOMW-
TeNbHOro nepuroAa: NPoAOIKNTENb-
HOCTb OTOMWUTENbHOrO MNepunoaa;
CpeAHsas 3a OTONUTe/bHbIA nepu-
o/, TeMnepaTtypa Hapy>XHOro BO3ay-
Xa nepuoja; TemnepaTypa BO3ay-
Xa BHYTPW MOMELLEHUNA — cpesHAs
3a OTONUTEeNbHbIN Nepno Temnepa-
Typa BHYTpPeHHero BO3JyXa B 3ja-
HUK, °C; NPUHUMAIOT HUXHee 3Ha-
YeHne OMTMMaNbHbIX MapamMeTpoB
rno FOCT 30494-96: ans Xunblx 34a-
HUI 1 NomeLleHNIA 06LLEeCTBEHHOro
Ha3Ha4eHWs, rae NN 3aHATbl YM-
CTBEHHbIM TPYAOM.

PacueTHoe TennonoTpe6neHne
B CUCTEME OTOMJIEHNA N BEHTU-
NAUWKN NpeacTaBnsieT coboli pacxos
Tena0BOW 3Heprum, Tpebyemblli Ans
OTOMNIEHUS N BEHTUNALUN XUNOro
3[,aHNSA 33 OTOMUTENbHbBIA Nepuoa.
PacueT npoBOAMTCH MO YKPYMHeH-
HbIM MOKa3aTensiM B COOTBETCTBUMU
C MeTOAMKOM, MpuBeAEHHON B AO-
kymeHte MAC 41-4.2000 «MeTogmKa
onpejAeneHns KoM4ecTs TenjoBOM
SHeprum 1 TenJoHoCUTeNs B BOAS-
HbIX CUCTEMAxX KOMMYHa/IbHOro Ten-
NOoCHabXxeHus». o cornacoBaHuo
C 3aKa3uMKOM Ben4yMHa pacyert-
HOro pacxofa TenaoBOW 3Hepruu
MOXeT OnpesenaTbCsa No MeToAMKe
ABOK-8-2007. B atom cny4ae pac-
YeTHbIVi pacxoj TenJioBOW 3Hepruu
onpejenserca ¢ ydyeTom ¢akTuye-
CKUMX (MPOEKTHbIX) 3HaYeHWNI conpo-
TUBNEHWNA Tennonepesayve orpaxgaa-
FOLLINX KOHCTPYKLMIA, HOPMATUBHOTO
BO3JyX006MeHa, pacyeTHbIX bObITO-
BbIX TennOBbIAENEHUN N CONHeY-
HbIX TEenJ10MNOCTYMAeHWIA.

dakTnyeckoe Ttensonotpebne-
Hue B cucteme IBC onpegenset-
€ 33 roj Ha OCHOBaHUW JAaHHbIX
TenaocyeTyMKa NPY HAAUYUN N3Me-
peHuri TennonoTpebneHns oTaenb-
HO B cucteme BC. Ecnm fgaHHble
C TernjocyeTymka WUMETCA TOJb-
KO 3a 4aCTb OTOMUTENIbHOro nepu-
043, TO MPOU3BOAUTCH MX NepecyeT
Ha Becb roA. [na s3toro onpeaens-
eTCs CYMMapHbIA pacxog TenjoBol
3Heprun Ha BC 3a nepviog Hanw-
yYma AAHHbIX, CYMMUPOBaHNEM AaH-
HbIX MO MecsLaM. Ecam TennocyeTymk
n3mepseT cymMMapHoe TerJjonoTpe-
61eHne, TO pacxos TenaoBOW aHep-
rmv Ha 'BC onpegendeTtca c NCnosb-
30BaHMEM JAaHHbIX O $aKTNYeCcKoM
pacxoje ropsyeit BOAbl.

PacuyeTHbI/i pacxos TensoBOuA
3Heprnn B cucteme BC onpege-
NAeTCs € NCNOJIb30BaHNEM 3HaUeHNS
HOPMAaTMBHOro MoTpebneHns rops-
yeln Boabl. B cootBeTcTBUM co CHUI
2.04.01-85* «BHyTpeHHW BOfOMpO-
BOJ W KaHanusauus 3aaHuin» (34)
HOPMAaTVBHbIA Pacxoj ropsyein BO-
Abl NpyHUMaeTcs paBHbiM 105 n/cyT
Ha 4enoseka. Ecnun dakTnueckoe
TennonoTpebaeHne B cucteme BC
onpegeneHo ana scero VKA, Bkito-
yas BCTPOEHHble HeXWble NoMelLLe-
HWS, TO AOMONHUTENbHO PaCCUUThI-
BaeTCa pacxoj ropsivyein BOAbl ANS
3TUX nomelleHWr. PacyeT BegeT-
€A C NCMONB30BaHNEM HOPM Pacxo-
fa ropsiyeil BOAbl B COOTBETCTBUU
co CHwul 2.04.01-85%(34).

YpenbHble nokasaTenu Tensono-
Tpe6eHNsa xapaKkTepu3yroT SHepro-
adpdekTBHOCTL VXK 1 MOryT 6bIThb
MCMONb30BaHbI 419 CPaBHEHWS € aHa-
NOTVNYHBIMW MOKa3aTensiMu Apyrmx
[LOMOB.

PaKTNYeCKNIi yaenbHbI Pacxog
TensoBOW 3HepPrun B cMcTeMe OTomM-
NeHnsa 34aHNS 3a OTONUTENbHBIV Ne-
puog, KBT-u/m?, onpeaenancs no pax-
TNYECKOMY TernnonoTpebaeHnto.

Ana cncteMbl OTONIEHUA N BeH-
TUAAUMN AOMNONHUTENbHO onpeje-
naetca GakTUYeckMii U pacyeTHbIN
yAeNbHbIN pacxoj TenIoBOV aHeprm
B CCTeMe OTOMNEeHVSA N BEHTUAALNN
VDK/, 3a oTonuTenbHbIV nepuog, npu-
BeZleHHbI K rpagyco-cyTkam oTonu-
TenbHOro nepuoga, BT-u/m? °C-cyT.
YaenbHble nokasaTtenu TenaonoTpe-
6neHns, NpBeAeHHbIe K rpajyCco-cyT-
KaM OTOMMUTeNbHOro Nepmnoza, He 3a-
BUCAT OT pervoHa, xapakTepusyroT
3HeproadpdekTnBHocTe VKA n mo-
ryT 6bITb NCMO/b30BaHbI /19 CPaBHe-
HWUS ¢ 6a30BbIM YPOBHEM HOpMUpYe-
MOro YAe/SbHOro pacxofa TenjoBow
3HEeprumM Ha OTOMJIeHNe N BEeHTUAS-
LM 34aHWIA.

OueHKa paKTM4ecKoro noTpe6-
NeHns No BUAAM 3/1eKTponoTpe6-
nawouiero o6opysoBaHUs MoXeT
6bITb NPOBeZeHa ABYMS Pa3NUHbBIMMU
mMeToAamu. B cnyyae ecnu B obcne-
ayemom VK[ ycTaHOBNEHbI cyeTyn-
K KOMMEepPYecKoro yyeTta oTAeNbHO
Ha cuioBOe 06opyaoBaHME U Ha-
py>XHOe ocBelleHue, TO 3ajada co-
CTaBfieHNA banaHca 31eKTPo3Heprnm
no HamnpaeneHUAM WCMOob30BaHUA
CyLlecTBeHHO obneryaetcs. [oTpeb-
JleHve Ha ocselleHune VKA 1 Hapyx-
HOe ocBeLLieHMe NPUHNMAETCA Mo no-
Ka3aHWAM CHeTUMKa KOMMEepPYecKoro
ydyeTa. B cnyyae ecim cyeTUmMK KOM-
MepyecKoro yyeta Ha cuiosoe 060-
pyfoBaHue mn3mMepsieT notpebneHune

3N1eKTPUYECKOV IHEPIUN Pa3INYHbI-
MW CUI0BBIMU YCTaHOBKaMM (Hacochl
N T. A.), oueHKy dakTMyeckoro no-
TpebneHns 31eKTPO3IHePrun No Ha-
NpaBAeHUSIM NCMONb30BaHWSA, KBTxy,
MOXHO MPOU3BECTN PACUYETHLIM My-
TeM C y4eTOM: YCTaHOBAEHHOW MOLL-
HOCTM 3/1eKTPO06OpPYAOBaHNS, KBT;
CTeneHn WCMonb30BaHUA YCTaHOB-
JIEHHOWN MOLLHOCTU N $aKTUYeCcKoro
BPeMeHu paboTbl JaHHOro 0b6opyso-
BaHWSA B TeYeHMe paccMaTprBaemMo-
ro nepuoja, 4ac.

Mpn HanMuMM ObLLEero cyeTymKa
KOMMEpYecKoro yyeta Ha CUIOBOe
obopyAoBaHVe U HapyXHoe ocCBe-
LeHne oueHka dakTuyeckoro no-
TpebneHns 31eKTPO3IHepPrum no Ha-
NpaBAeHVAM NCMOAb30BaHNS MOXET
onpeaenaTbCs TakKe pacyeTHbIM My-
TEM C y4eTOM BblLLenepeyncaeHHbIX
nokasaTesnen.

HopmaTumBHbIA pacxon 3nek-
TPO3HEpPrum onpejensieTca no pe-
3ynbTataM o06cnefoBaHUA CUCTEM
OCBeLLeHMs HacoCoB 1 APYroro 3nek-
TponoTpebastoLero o6opyaoBaHus.
Mo faHHbLIM B CUCTEMe BOLOCHabXKe-
HUSA (pacxos, faBneHWe Ha BXOAe
N BbIXOAE CUCTEMbI) paccyYUTbiBaEeT-
A HeobxoAMMOe KOMNYEeCTBO 3/ekK-
TPO3HEepruy napbl ABUratenb-Ha-
coc, KBTxu.

dakTnyeckoe notpebneHue xo-
NoAHOWV BoAbl OnpejensieTcs 3a ro
Ha OCHOBAHWW JaHHbIX BOAOCUYETYMN-
ka. Ecan paHHble C BogocyeTuyuka
MMEHTCS TOJIbKO 3@ 4YaCTb OTOMU-
TENbHOro Neproaa, To NPoON3BOANTCS
X nepecyeT Ha Becb rog. [ng ato-
ro onpejenserca CyMMapHbIiA pac-
XOJ, XON0A4HOV BOAbl 33 Mepuoj Ha-
NINYNA AAHHBIX, M3, CYMMUPOBaHMEM
JAHHbIX MO MecsLaMm.

PacueTHbIin pacxop XonoaHoI
BOAbI Onpejensierca ¢ NCNoab30Ba-
HVWeM 3HayeHUs HOPMAaTUBHOrO Mo-
TpebaeHnss XonoAHOW BoAbl. B co-
otBeTcTBMM co CHwlM 2.04.01-85*
«BHYTpeHHWI I BOAOMNPOBOA W KaHa-
nn3aums 3gaHnii» (34) HopMaTUBHbIN
PacxoA X0N0AHOM BOAbl MPUHVMAET-
CA paBHbIM 145 n/cyT Ha 4yenoseka.
Ecnm dakTnyecknin pacxos Xxono4Howm
BOZbl onpegeneH ana Bcero VX[,
BKOYAs BCTPOEHHbIe HeXWble no-
MeLLEeHNs, TO AOMONHUTENbHO pac-
CUNTBIBAETCH Pacxoj XONOAHOW BO-
Abl AN 3TUX NMOMEeLLEHWNIA.

MoTeHUWMan aHeproc6epekeHUs
B CMCTEMaX OTOMNJIeHUS, BEHTUNSA-
unun, NBC n anekTpocHab>keHmns
onpeaenseTca Kak pa3HoOCTb Mexay
bakTU4eckumMm M HOpMaTUBHBLIM MO-
TpebneHnem. HopmatnBHoe noTpeb-
NleHVe onpejenseTcs Ha OCHOBe
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6a30BOro ypoBHsi TpeboBaHW 3Hep-
reTm4eckom 3pPeKTUBHOCTN 34aHUIA,
CTPOEHWIA, COOPYXEHUN C yyeToM
YMeHbLUEHNA MokasaTtener B COOT-
BETCTBUW C [MpaBuiamMm yctaHoBe-
HUS TpeboBaHWIA 3HepreTnyeckor
3¢ deKTUBHOCTN ANS 34aHWN, CTPO-
E€HW, COOPYXEeHUR, yTBepXAeHHbI-
MW nocTaHoBNeHneM lNpaBuTenbCTBa
Poccuinckort ®egepaunn.

Cnncok 3Heproc6GeperatoLmnx
MeponpuaTunii GopmmpyeTcsa Ha oc-
HOBaHWW MpoBejeHHOro obcneso-
BaHWA KOHCTPYKTUBHbIX 31€MeH-
TOB WK/, cuctem otonnenus, BC,
3N1eKTPOCHAbXeHVA 34aHVA 1 ApYy-
rux anemeHToB VK 1 aHanmsa scex
WNCXOAHbIX AaHHbIX. Ha ocHoBaHWn
MOJlyYeHHbIX AaHHbIX B pe3ynbTa-
Te 3HepreTM4eckoro obcnef0BaHUA
WX/, sHeproayautop BbIABASET MO-
TeHuunan 3HeprocbepexeHus WX/
W npejnaraeT KOMMIEKC 3KOHOMMU-
Yeckn 060CHOBAHHbBIX MEPOMPUATUIA
A9 peannsaummn 3Toro noTeHumana,
CHUXKEHWSA pacxofa 3Hepropecypcos
1 NONyYeHUs 3KOHOMMM 3a cYeT Npo-
BeAeHUs MeponpusaTuia.

Ha ocHoBe NpoBe/eHHbIX nccneso-
BaHWIA COCTaBNSIETCS SIHEPreTUYecKnii
nacnopt VDKA. ®opma sHepretunye-
CKOro mnacrnopra [Jo/KHa oTpaxaTb
NPOEeKTHbIE 1 M3MepeHHble (1an pac-
YeTHble MpWU OTCYTCTBUM NPUEOPOB
yyeTa) LieneBble nokasartenm 3Hepro-
cbepexeHns 1 3HepreTn4eckom a¢-
bekTMBHOCTM 3TOr0 VIK/. B TOM vncne
JaHHble 0 NpoekTe fJoMa (M faHHble
HaTypHbIX 06C/ief0BaHNIA NpU OTCYT-
CTBMM MPOEeKTa): 06beMHO-MNaHNPO-
BOYHble MOKa3aTesn, reomeTpuyeckme
1 Ten0TeXHNYecKne XapakTepuCTKm
OrpaxAatoLLMX KOHCTPYKLUNIA, SHepre-
TUYeckmne NapaMeTpbl 1 yaeNbHble no-
Kasatenu aHeproadpdekTneHocTU VKA
(TpebyeMblin 1 pacyeTHbI) — Benu-
YMHBI FOAOBOrO 3HepromnoTpebaeHns
Ha OToMneHve N BEeHTUAALUMIO 34a-
HWS, KNacc sHepreTnyeckon sdpoek-
TUBHOCTW, a TakXe BeVYMNHbI ropsi-
yero BOZJOCHabXeHWNs B abCONMOTHOM
N YAENbHOM 3HaYeHusX, AOMOIHU-
TeNbHO AaHHble 06 3HeprosadpPekTnB-
HOCTW CUCTEM OTOMNEeHWs, BeHTUASA-
LN 1 KOHAMLIMOHVMPOBAHNS BO3yXa.
B npouecce skcnnyatauum VX npo-
eKTHble oKasaTe/n CPaBHMBAIOTCA
C daKTMYeCcKMMM HOPMan30BaHHbI-
MV MOKasaTensaMy 3SHepreTnyecko-
ro obcnesfoBaHWs, YCTaHaBANBAaeTCH
baKTNYeCcKnin Knacc sHepreTnyeckomn
3¢ deKkTBHOCTM Mo 3HepronoTpebie-
HWIO Ha OTOM/IeHWE U BEeHTUAALMIO,
1N HaMeuaroTcsa 3HeprocbeperatoLme
MepONPUATUA MO MOBbILLEHWIO SHep-
roa¢p$eKTNBHOCTU.

Bce nsnoxeHHble B pasgenax 3-6
MaTepuanbl ClyxaT OCHOBOV And
pa3paboTku MeToAMKN pacyeTa 06-
LLMX 3HeprosaTparT 1 KaccoB 3Hep-
rospPeKkTUBHOCTU MHAMBUAYANbHbIX
XWNbIX 4OMOB. B TekcTe meToAMKN
OHW MpuBejeHbl BMecTe ¢ GopMmy-
naMmm pacyeta M Heob6XOAUMbIMMN
A4Ns 3anonHeHnsa Tabanuamn. Cama
MeToAMKa pa3paboTaHa cneunanm-
cTaMy HaunoHaNbHOro areHTCTBa
no 3HeprocbepexeHMo 1 BO306-
HOBASEMbIM WCTOYHUKAM 3Heprum
(HA2BW). OHa NONHOCTbLIO COOTBET-
cTByeT TpeboBaHusam PegepanbHO-
ro 3aKoHa oT 23 Hosi6ps 2009 roaa
Ne 261-®3 «O6 aHeprocbepexeHUN
N O MOBbILEHNW 3HEpPreTuyeckom
3GPEeKTUBHOCTA 1 O BHECEHUN U3-
MeHeHWN B OTAeNbHble 3aKOHO-
JaTenbHble akTbl Poccuiickon ®Pe-
aepaunn» (10) m NPUHATBIMKN ANA
ero WCMNoaHeHns MNOCTaHOBNEHUS-
Mun TpaButensctea P®, npukasa-
M1 MunHcTpoa P® n ceogamun npa-
BU1 MO TEMNN0BOW 3alinTe 34aHUN.

7. PACCMOTPEHVE MNPNMEPOB
SHEF0O3PPEKTUBHbLIX AOMOB,
NOCTPOEHHbIX B POCCW, OMPE-
AENEHUNE OBLLX SHEPFO3ATPAT
mxa ¢ NCNOJIb30OBAHMEM 3A-
PYBEXXHbIX CTAHAAPTOB U PA3-
PABOTAHHOI HA3BW METOAUNKW
PACYETA OBLLX DHEPITO3ATPAT,
ONMPEAENEHWNE KNACCA DHEPTO-
3PPEKTUBHOCTU MXA U CO-
CTABJIEHVNE SHEPTETUYECKOIO
NACMOPTA MOCTPOEHHbBIX NXA,

OaHUM ©n3 Hambonee U3BECT-
HbiX B Poccun siBNsieTcs MnepBblid
«aKTUBHbIW Aom» (35), NOCTpOeH-
Hblli B Hapo-®oOMUHCKOM palioHe

MoamockoBbS. NPOeKT MHNLMNPOBaH
AATCKOV KoMnaHueln Velux n komna-
HVel «3aropoAHbIi MPoeKkT» C y4e-
TOM CaMbIX NMOC/iefHUX Pa3paboTok
B 3KO/IOTMYECKOM CTPOUTENbCTBE,
OH MOJIHOCTbIO OobecnevnBaeT cebs
JHeprven 1N He 3aBUCUT OT BHeLU-
HUX NCTOYHMKOB. CTOMMOCTb peanu-
3aUMKM npoekTa cocTaBuia Nopsazka
675 TbIC. eBpo. Mpn cTpouTenscTee
«aKTWNBHOTO AOMa» 6bIIN WUCMO/b30-
BaHbl CNejytoLLiie KOHCTPYKTUBHbIE
pelwieHusa TernjoBOro KOHTypa 3ja-
HUA: dacas, CNOCOBHbIA camoCTos-
TeNlbHO MeHATb CBOK KOoHduUrypa-
LMo (OTKpbIBaeTCHa U 3aKpbiBaeTCA)
B 3aBUCMMOCTM OT MOTpebHOCTel
XUNbLOB U MOFOAHbLIX YCIOBUNA;
3aNpoeKTUPOBAHO MaKCMMaJibHO
BO3MOXHOE WCMoAb30BaHMe ecTte-
CTBEHHOro OCBeLLeHus; yCcTaHoBNe-
Hbl 3HeprosaddekTVBHbIE OKHa, ak-
KyMynvpytoLime Ternao U SHepruto
CoNHUA 1 obecneurBatoLme 50% 06-
el NoTpebHOCTN 34aHKA B Tenne.
VH)KeHepHble CNCTEMbI BK/IHOYAKOT:
«YMHYHO» BEHTUAALMIO Ha OCHOBe
pekynepaumn BoO34yLLHbIX MOTOKOB;
CO/IHEYHble MaHenu, PacrosoXeH-
Hble Ha Kpbllle; CONHeYHble BOJO-
HarpeBaTenn W Tenja0BOW Hacoc.
Mo oueHKe NHXeHepoB, «aKTUBHbIN
LOM» BblpabaTbiBaeT 3/1eKTPO3Hep-
rMt, KOTOPOWM MONHOCTbIO XBaTaeT
Ha BCe HyXAbl 3jaHusA. Monyyer-
HOV reHepauun N3BbITOYHOM SHep-
rvm 3a 30 neT akcnayaTaumm xBaTuT
AN MOKPbITUS 3aTpaT Ha 3akynky
BCEX MCMO/Ib30BaHHbIX Ha BO3Beje-
HVYe AOoMa CTPOUTENbHbIX MaTepu-
anos. MOMMMO O4YeBUAHOV 3KOHO-
MWW Ha 3/1eKTPo3Heprum — a0 72%

Puc. 3. lNepewili 8 Poccuu «akmugHeili 00m»,
nocmpoeHHell 8 Hapo-®omuHckom patioHe [Todmockosss
damckoli komnaHuel Velux u komnaHuel «3a20po0HebIl npoekmy» (35)
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(M0 faHHBIM MOHWUTOPUHra Kommna-
HW «3aropoHbIi npoekT» 1 Velux),
B aKTVBHOM J,OMe MOBbILLIAETCA U Ca-
MO KayecTBO XW3HW. biarogapsa mnc-
MONIb30BAHMIO «YMHbIX» YCTaHOBOK
B AOMe co3aH 6aaronpusaTHbIN
MUKPOKINMAT, NMOCTOAHHO nojajaep-
XMBAETCA ONTUMaJibHbIVi YPOBEHb
KUC/IOPOAa W BJIAXHOCTV BO34yXa.
A ypOBeHb eCcTeCTBEHHOro ocBelle-
HNA B «aKTVWBHOM JOMe» B [ecCATb
pas npeBbllwaeT TpeboBaHus CII,
UTO CyLLEeCTBEHHO COKpallaeT Bpe-
MS CMO/Ib30BAHNA WNCKYCCTBEHHO-
ro ocselleHus (pwuc. 3.).

MepBblin CepTUGULMPOBAHHbIN He-
MeLKVM UHCTUTYTOM Passive House
NMPOEeKT «MacCMBHOIO JOMa» rnJjoLla-
Abt0 246 KB. M MOCTPOEH KOMMa-
Hueri 3A0 «MoccTpoli-31» B paiio-
He HOXHoe BytoBo B Mockse (36).
KOHCTPYKTMBHbIE peLueHUs: Ternio
B TAaKOM JOMe coxpaHsieTcsa 6e3 jo-
NMOMTHUTE/IbHbIX 3aTpaT 3Heprum 6na-
rofaps TO/CTOMY C/10K0 Ten1013014-
LM 13 MHHOBALMOHHOIO yTenanTens
Heonopa OAWHAKOBOW TOALWHbI
Mo BCEMY KOHTYPY U MOBbILLIEHHbIX
TenJIOTEXHUYECKNX XapPaKTepucTukK
NAACTUKOBBLIX OKOH C TPOWHbIMU
3HeproadpdekTBHLIMU CTeKIoMake-
Tamu. [loM BNSeTCA repMeTUYHbIM,
NoAo6HO TepMocCy, 3a CYeT MakCu-
ManbHOro CHVXeHUA NHPUAbTPa-
LMOHHbIX TenaonoTtepb. [1aBHYHO
N4er MacCMBHOIO AOMa MOXHO
06BACHUTL Tak: TensonoTepwn 3a-
HUSA CHMXXAKTCA A0 TaKOW CTeneHu,
UTO OTAEeNbHOE OTOoMJeHVe npak-
TUYeckn He TpebyeTtcs. VIHXXeHep-
Hble cNCTeMbl: KOMbOPT co3zaeTcs
3a cyeT pekynepawuuun, NpmM KOTOPOW
C NCMOSIb30BaHMEM MeXaHUYeCKOw
BEHTUNALMN «OTPabOTaHHbIN» BO3-
ZyX, MPOX0As Yepes Ternj100bMeHHU-
KW, HarpeBaeT XONOAHbIA MPUTOY-
Hbli BO34yX W BO3BpallaeT B AOM
no 80-90% Tenna. Ans obecneuve-
HUS 3TOW MAen B NaCCUMBHOM AOMe
B KayecTBe pe3epBHbIX WUCTOYHU-
KOB TemnJ0CHabXeHMs NCMONb3YTCS
cnegyroLiie MHHOBALMOHHbIE TeXHN-
yeckue pelleHus: TernaoBOW Hacog;
WHAVBUAYaNbHbIA TENJO0BOW MYHKT;
CONMHEYHBbIN KONNEKTOpP; CONHEeYHble
b6atapen (Moaynu); AaTUUKK ABUXKe-
HUA; 3HeprocbeperaroLLe Nammbl.
YpoBeHb 3HeprosaTpaTt Ha oTorie-
HMEe CamMoro AoMa COCTaB/seT OKO-
no 20 kB1/kB.M B roa. [ns cpaBHe-
HUS 3Hepro3atpaTtbl Ha OTOMJeHve
MHOrO3TaXHoOro 3jaHus B MockBe
B 12-15 pa3 6onblue, YeM naccuB-
HOro AOMa, U COCTaBASAKT OKOJ0
250-350 kBT/4 Ha 1 KB. M. B roj
(puc. 4.).

Puc. 4. IMepesili 8 Poccuu xcunoli 0om nnowjadero 246 ke. M, honyyuswuli
cepmugukam Hemeyko2o uHcmumyma Passive House, nocmpoeHHeil
komnaHuel 3A0 «Moccmpol-31» e palioHe HOxcHoe bymoeso e Mockee (36)

B HacTosiee BpemMsa npakTuka
3HeproadpdeKkTUBHOro CTpouTenb-
CTBa C y4yeTOM TpebOBaHWN CTaH-
fapTtoB Passive House npuobpena
LUNpPpOKOe pacnpocTpaHeHue. B mu-
pe yxe noctpoeHo 6onee 20 TbicAY
Takux gomos. CTOMMOCTb BO3BeJe-
HWA MacCMBHOrO AOMa MPUMeEpPHO
Ha 6-15% BbilWe cpegHVX LeH And
TPaAULMOHHOIO 34aHuUs, HO 6naro-
Japs 3KOHOMWW 3Hepropecypcos
B NpoLecce XN3HEeHHOro uukna 4o-
NONHWTENIbHble 3aTpaTbl Ha CTPO-
NTeNbCTBO OKYMaKTCA B TeyeHue
7-10 netT. [laHHbIA NpoeKkT 6bin
0C060 oTMeueH Ha 15-i Mexay-
HapofHOW KoHdpepeHUMs Passive
House B r. VHc6pyke (ABCTpUS).
B KOHdpepeHLNU N TemMaTU4eCcKoWn

HAeTckie cagnl

MAPAMETFE JACTPORKH

14 S00

BbICTaBKe MPUHAMO yyacTre nopsas-
ka 1200 cneymanncToB CO BCEro Mu-
pa (36). Hanbonee npeacraBuTesNb-
Hble generauunu 6bian 13 ABCTpUN
n FepmaHun. VI BCce OHWM BO rnase
C OCHOBOMOJ/IOXHWUKOM UMAel «nac-
CYBHOr0» CTPOUTENbCTBA, ANPEKTO-
poM UHCTUTYTa Passiv Haus (Jap-
MWwTaaT) BonbdraHrom danictom
NpPMBETCTBOBANN yCNeX POCCUNCKOW
KOMaHZabl pa3paboTUnKoB 1 CTpoOuU-
Tenenm 3Toro goma.
CooTBeTCTBME [MMOCTPOEHHOrO
3HeproadpdeKTUBHOrO XUlbs MU-
POBbIM CTaHAapTaM MOXHO MOKa-
3aTb Ha onbiTe [pynnbl KOMAAHWNA
«dKkoaonbe» (37, 38, 39). 3Ta KOM-
naHua 6bli1a N3Ha4vaabHO OPUEHTU-
poBaHa Ha MPUHLMMNbI «3e/1eHOro»

MaraamH, Kid
ApegnpHATHA

OpeHbypre

KyneTypHo-

ADCYTORLIA LEHTH

PEHOBALHA H BOCCTRHOBAEHHE
TEPPHTORHH

Puc. 5. ManosmaxcHeIl xunoli Komnaekc «3k000/16ex»
& OpeHbypackoli o6nacmu, 387 2a, Ha 4212 domos (37, 38, 39)
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CTpouTeNnbCTBa. B cBOMX nMpoekTax
OHa BHeApseT nydyllne MUPOBble
NPakTUKN 1 eBPOMNencKnii onbIT,
C 0CO6bIM BHMMaHVEM OTHOCWUTCA
K BOMpocaM 3Hepro3pdekTnBHO-
cTn. O[HOBPEMEHHO B NATU peruno-
Hax Poccnm koMnaHmsa «3Ko40Nbe»
peanu3oBbIBana LWecTb KpynHoMac-
LWTabHbIX MPOEKTOB KOMMJIEKCHO
Mano3TaXHoW 3acTpoinkn: B OpeH-
byprckon obnactn, 387 ra, Ha 4212
AoMoB (puc. 5), B Kanyxckoli o6n.,
r. OBHUHCK, npoekT, 49 ra, Ha 500
JOMOB (MOCTPOEH W CAaH B 3KC-
nayaTtauuio), B n. Myxaun, 138 ra,
1360 gomoB; B Camapckolri obnactu
npoekT, 220 ra, Ha 2800 pomoB;
B CBepanoBckoi obnactn, 140 ra,
Ha 1840 aomos, B6AU3N T. EkaTte-
puHbypra, n B MocCkoBCKoOW obna-
CcTn Ha Tepputopummn 102 ra, Ha 1400
AOMOB. B o6uwenn cnoxHoctn 3Tum
NpoeKTbl paccUMTaHbl Ha OCBOe-
Hre 1047 ra 3emMnm mn cTpouTesib-
ctBo 12 750 paomoB naouwaabto
1,097 MJIH KB. M Mas03TaXHOro
xXunba (37, 38, 39).

B nocenke «3kopgonbe OpeH-
6ypr» BCe JoMa VIMeKT 3Heprosadp-
beKTMBHOCTL Knacca B, HO ecTb
1 AomMa C 3Hepros3dpeKTUBHOCTLIO
Knacca A. 3TV NUAOTHbIe 3Heprosg-
dekTMBHbIE AOMa knacca A obopy-
[OBaHbl CO/HEYHbIMWU GaTapesmu,

Tenao0BbIMW Hacocamu, reanocucTe-
MaMu 1 pekynepatopamu. MNpu 3Tom
ANA aBTOMaTU3MPOBAHHOMO CbeMa
nHbopmaumm ¢ NpnbGOPOB y4yeTa
3HepropecypcoB NPUMeHseTCs KOM-
naekcHas cucTema yyeTa, KOHTpO-
na v ynpaBnaeHWsa pecypconoTpe-
6neHnem. HecnyyaliHO yKasaHHble
npoekTbl CTann naypeatamu 6onee
40 MexAyHapoAHbIX N HauVOHab-
HbIX MPEeMUIA, B TOM YKCIe Harpax-
AeHbl gnnaomom [lMpemun Mpasn-
TenbctBa PP B obnactu kayectsa
W CTanun 3akaovnTensHbIMU GUHa-
nnctamn Mpemunn lMpaBuTenscTBa
P® B 06nacT Hayku U TEXHUKW,
npeacTaBMB KOHKYPCHYtO paboTy
Ha TeMy «HayuHble OCHOBbI U WH-
BECTULMVOHHbIE MeXaHW3Mbl BHe-
APeHnsa counanbHOM N dHepreTu-
yeckn 3PPeKTUBHOM TexHONornm
W HTENIeKTYaNbHOro yrpasneHuns
KN3HEHHbBIMW LMKAaMW ManosTax-
HOW XWJI0 3aCTPONKN». B 3TOl pa-
60Te Ha OCHOBe Tpex B3aWMHO UH-
TerpMpoBaHHbIX QYHKLMOHANbHbIX
MHGOPMALMOHHO-aHaNUTNYECKNX
NoACUCTEM MepCrneKTUBHOro 3Hep-
rO3KOI0rMYeckoro MoAeMpoBaHns
Mano3TaXHbIX 34aHNNA, OLLEeHKN 3¢-
$EKTVBHOMO XM3HEHHOro Lukaa Ma-
JIO3TaXHbIX JOMOB 1 aBTOMaTU3U-
POBaHHOV CUCTEMbI YyMNpaBieHUs
npoekTamy Masio3TaXHOM XUNOM

3aCTPOVikM 6blna 060CHOBaHa KOM-
NAeKCHOCTb NOAXO0Aa K peannsaumm
MacLUTabHbIX «3e/1eHbIX» MPOEKTOB.
PeannsoBaHHbIe C NCNOIL30BAHU-
eM [JaHHOro nozxoza npoekTbl Mo-
nyynnn Fpad-npu Mpemun MUH®-
ctepctBa crtpouTtenbctea M XKX
P®, ctann nobeantenamm O6uie-
POCCUIICKOrO KOHKypCa MpOeKkToB
KOMMIEKCHOro OCBOEHUA TeppUTo-
pvin, HaumoHanbHOM NpeMnmn B 06-
NacTn AOCTMXKEHUI B XXUAWLLHOM
cTpoutenoctBe RREF Awards, Ha-
LMOHaNbHOro KOHKypca B cdepe
HeABVXMMOCTU 1N CTPOUTENbCTBA
CREDO, Bcepoccniickoro KoHKypca
Ha NydLlNli apXUTeKTYpHbIA Npo-
eKT Mafo3TaxHOoro 3sHeproadpoex-
TUBHOrO Xunuuwa «Jom XXI Beka»,
ApPXUTEKTYPHO-CTPOUTENLHOW Mpe-
mMun Best Building Awards, Hauwn-
oHanbHol npemuun EcoVillage, ¢e-
CTMBans «3eeHbli NpoeKkT», cTaamn
dnHannctamn lMpemnn BHewwsko-
HoMb6aHKa «Pa3BuTue», naypeaTta-
My Mpemnn ®onga PXC n Cotosa
apXmMTeKTopoB Poccun 3a nyydLnii
3Hepro3dpPpeKkTUBHbLIN JOM U1, Brep-
Bble 3a BCHO UcToputo Poccum, 6bl-
NN HarpaxjeHbl CBOeO6pPasHbIM
«Ockapom» B chepe HeaBUXUMO-
CTM — 30N10TbIM CVMMBOJIOM Mpe-
MuK BcemumpHoii degepaunm HeaBU-
xunmoctn FIABCI Prix d'Excellence

Puc. 6. 3Hepzo3¢ppekmusHeili dom «KAMA», nocmpoeHHebIl komnaHueli «3kodonse OpeHbype» coemecmHo ¢ 3A0
«Moccmpoti 31» no mexHonoz2uu Passive House, u 3Hepzo3¢ppekmusHsili «bonzapckuli dom "BapHa"» (pomo aemopa)
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Puc. 7. Bpyderue npemuu MexodyHapodHo20 KOHKYPCa No 3kos102udeckomy desesonMeHmy U sHepaodppekmusHocmu Green Awards

3a nepBoe MecTO B HOMWHaLUWN
«CoxpaHeHVe okpyxatoLlen cpesbl
1 3HeproadppekTnBHOCTb». O mnpe-
CTUXe 3TOV MpemMun rosopuTt TOT
dakT, 4To ee nonayyan [oHanbj
Tpamn n komnaHus Equitable Life
Assurance Company 3a npoekTtu-
poBaHVe N CTPOUTENbCTBO OduC-
HO-Xunoro 3gaHma Trump Tower
B Hblo-Mopke.

MNepBbIM 3HepPro3pPeKTUBHBLIM
AOMOM, MOCTPOEHHbIM KOMMaHWeNR
«3kogonbe OpeHbypr» coBmecT-
HO ¢ 3A0 «MoccTpoli 31» no Tex-
Honormm Passive House, aBnset-
s oM «KAMA» ¢ npakTudecku
HyneBbIM 3HepromnoTpebneHnem
(puc 6.). ImeHHO Ans 3Toro Aoma
BnepBble 6bin paspabotaH HASBU

N NpPUMeHeH Ha MpaKTUKe MpoekT
«MeTogMKka pacyeTa ob6LMX dHEp-
ros3atpaTt W KNaccoB 3Heprosdpoek-
TVBHOCTU NHAVBUAYANbHbBIX XWUbIX
AomoB». OcCHOBHble Teroadpdek-
TUBHbIE XapaKTepUCTUKW JAOMa,
NoJsly4YeHHble C MOMOLLbI JaHHOW
MeTOAVKN, OTPaxXeHbl B 3Hepronac-
nopTe naccmeHoro goma «KAMA»,
npescrtaBneHHOM Ha puc. 6. KoH-
CTPYKTUBHbIE pelleHUs TenaoBo-
ro KoHTypa: creHbl joMa «KAMA»
BbIMOJIHEHbI B TpexX pPasnNYHbIX
BapmaHTax — rasobnok, o06auuo-
BaHHbIA KMpNUYOM (Knacc 3Hep-
roa¢pekTnBHOCTN B); razobnok,
yTenautenb Heomnop M 06AULOB-
Ka KMpnu4yom (knacc sHeprosdpdpek-
TUBHOCTU A); HeCbeMHas onanybka

13 yTenauTtens Heonop, 06AMLOB-
Ka «Ly6a» (knacc aHeproappekTnB-
HOCTU A+). B goMe ucnonb3yroTca
3-KamepHble cTek/ionakeTsbl, 3aMnon-
HeHHble HW3KOTeMIOMPOBOAHbLIM
aproHoM unu kpuntoHom. Mpume-
HAeTCS repMeTUYHaA KOHCTPYKLMA
NPUMbIKaHNSA OKOH K CTeHaMm, yTen-
NATCA OKOHHble npoemsbl. CTekna
MOKPbLIBAKOTCA MJIeHKaMu, oTpaxa-
LMK TeN0BOe U3NlyveHune.

B kauecTBe MHXKEHEPHbIX CU-
CTeM MNCNoJib30BaHbl: AN OTOM-
neHnsa n F'BC BbICOKO3IGdeKTUBHbIE
rasoBble KOT/bl, peKkynepaTopbl
ncnonb3yrline «oTpaboTaHHbIV»
Tennblli BO3AYyX U3 XWA0ro nome-
LeHnsa, nonagatoLwmnr no cncreme
BO3/yXOBO/O0B B TeM/J1006MeHHUK,

Puc. 8. lpoekm «/Jom A+», nocmpoeHHeili KomnaHuel «3ko0o/16e EkamepuHbypa»
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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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B KOTOPOM HarpeBaeTCs CBeXWUN
XOMOAHbIV BO3AYyX C YyAuubl, Mo-
cTynarowmin ganee yxe c 6onee
KOM$OpTHON TemnepaTypoli B No-
MelleHne, MCMoNb30BaHbl TakXe
3Heprocbeperatowmx LED-namnsbl.
B uenax cHmxXeHuUs notpebnerHuns
BOAbl WMCMO/Nb30BaHbl aBTOMaTU-
3MpOBaHHbIe YCTaHOBKWN C FMAPO-
nHeBMaTM4eckMMK 6akamu, aBTo-
MaTU4YecKn BKArOUalOLMecs npu
Hann4Mn BoAomnoTpebneHNs B f0-
Me W BblKJtOYaloLWwmecs npu ero
OTCYTCTBUWN, PErynatopbl pacxo-
Ja BOJAbl B cmMecuTensax obecne-
4YMBAKT CHUXeHMe pacxoga BO-
bl [0 4YeTblpex pas, HamnoJjibHble
N HacTeHHble CUPOHMPYIOLLME YHU-
Tasbl C ABOVIHbIM CAMBOM (06Ub-
HblA CANB Ha 6 NUTPOB U Masblii
C/INB Ha 2 NNTpPaA) N CYETUYUKN XO-
nofHov BoAbl. [puMeHeHVe B A0-
Me «KAMA» 3HeproapdekTUBHbIX
KOHCTPYKTUBHbIX PeLUeHUn n WnH-
HOBALMOHHbIX WHXEHEePHbIX Cu-
CTEM MO3BONNAO MOCTPOUTHL 3Aa-
HVe C 3Hepro3ddPeKTUBHOCTbLIO
knacca A+. 3TOT nNpoekT 6bln Bbl-
COKO OLeHeH Xtopu MexayHapoa-
HOro KOHKYpCa Mo 3KOJI0rmyeckomy
[leBeNIonNMeHTYy 1 3HeproaddekTns-
HocTu Green Awards, NnpoBogUMO-
ro C y4eTOM COOTBETCTBUA Mpoek-
TOB MeX/AyHapoAHbIM CTaHAApPTaM
3HeproadpdeKTUBHONM 1 3KONOrNYe-
CKO OLEeHKU HeaBuxXmmocTtu (37,
38, 39), npucyausLliero Komna-
HUN «3Jkogonbe OpeHOYypr» nep-
BOE MeCTO C BpydyeHuem «30/10-
TOro» ceptudurkata COOTBETCTBUSA
TpeM MeXAyHapoAHbIM CTaHAap-
Tam: BREEAM, LEED, DGNB. Bpy-
Yan npemuto PobepT YOTCOH, OcC-
HoBaTenb CraHpapTta LEED.
BTtopbiMm 3Heproa¢pPpekTuBs-
HbIM AOMOM S$IB/SIETCS MOCTPOEH-
Hbli KOMMNaHWen «dkogonbe 06-
HUHCK» COBMECTHO C 60/IrapCcKumMm
cneymanncTamm B Kanyxckori obna-
cTn «bonrapckmnin pom "BapHa"».

B ocHOBe ero KOHCTPYKTUBHbIX pe-
LeHWN nexaTt AepeBsiHHble 3Hep-
roa¢ppeKkTnBHbBIE MAHENN C TONCTbIM
cnoemMm 6a3anbTOBOrO yTenauTens.
NHXeHepHble cncTeMbl OTOMAEHMSA
npescTtaBneHbl BblCOKO3IQPeKTUB-
HbIMW Fa3oBbIMW KOTAaMU U OpU-
TMHaNBHOW CONHEYHOW CUCTEMOIA
BO3JYyLIHOro oTtonneHus. [llpose-
JeHHbIN pacyeT o6LWKMX 3Heprosa-
Tpat no Metognke HASBW nokasan,
uTO 3HeproaddPekTMBHOCTL AOMa
cooTBeTCcTBYyeT Knaccy A. Ha mex-
AyHapoAHOl BbiCcTaBke B [noBan-
Be «bonrapckuii gom "BapHa"» 6bin
YAOCTOEH 30/10TOW Meganu.
TpeTbm 3HeproadpdeKkTuB-
HbIM AOMOM SB/IAETCH MOCTPOEH-
HbIl KOMMaHwuewn «dkogonbe Eka-
TepuHbYypr» npoekT «filom A+»,
pean3oBaHHbIN B COOTBETCTBUMU
C NpuHUMNaMu KoHuenumm Active
House 1 npoekTa NepBoro «akTus-
Horo goma» B Poccuun. «Zlom A+»
(puc. 8) npeactasnsieT cobor VXA
nnowaabro 155 k.. M. lom npogo-
roBaTblli, C OAHOCKATHOWM KpblILUew,
NMeeT Le/bHbI 06BeM 1 Habop Bbl-
CTynarLWmx 3N1eMeHTOB (KpblbLo,
Teppaca, rapax). B gome aBa 3Ta-
Xa: TPaAWLUMOHHBLIA MepBbI 3Tax
N MaHCapAHbIA, PaCcnoNOXEHHbIN
noj ckatom kpbiwu. Mpoctasa ¢op-
Ma JOMa 1 apXUTeKTypHble peLleHuns
MNO3BONVAN YBENNYNTb OTHOLLEHNE
nonesHor naowajan Aoma K nio-
LWaAN orpaxAatoLmx KOHCTPYKLNTA,
COKPaTUTb Pacxof CTPOUTENbHbIX
MaTepunanoB W KOHCTPYKUMiA. Kom-
NakTHbIA 06BbEeM CoKkpaLlaeT NoTpe6-
NleHne 3Heprum Ha oTonneHue.
KOHCTPYKTUBHbIE pelueHUs
TEenI0BOro KOHTypa: dyHAaMeHT
«/lJoma A+» BbIMOIHEH MO TEXHONO-
rMW «yTenaeHHas WBeACkas nanTa»
(YLUM), koTOopas He TONLKO MOC/y-
XUT MPOYHBIM N HAAEXHbIM OCHO-
BaHMWEM, HO W CTaHEeT «TenaoBbIM
aKKyMynAaTOPOM» ANA BCEro fJo-
Ma 6naroAaps UHTErpuvpoBaHHOMY

B QYHAAMEHTHYO MAUTY Tenjomy
nony. CreHbl «[oma A+» BO3BO-
AATCA MO TexXHONornn KpymnHona-
HEe/IbHOro AepeBAHHOro JOMOCTPO-
eHns C nocnegyouleri ob6knagkom
X Knpnuyom. Kaxzgaa naHenb 310
npakTU4ecky rotoBas CTeHa 0Ma,
KOTOpas U3roTaBAMBaEeTCA Ha 3aBO-
Ae. Kapkac naHenein — COCHOBbIW
6pyC, CHapyXu KOHCTPyKLMA 06-
wwuta nantamu OSB, BHYTpW MNpo-
NIOXeH yTennuTeNb U Mapomnsons-
LUMa, a Takxe BCSA 3dnekTpuyeckas
pa3Bojka. Kposnsi bygeT BbiMoHe-
Ha C NpYMeHeHneM NaMUHNPOBaH-
Hol udepenuubl SHINGLAS. SHep-
roadpdekTVBHbLIV LBeT Yepenuubl,
BblI6paHHbIA A8 «Joma A+», nMe-
eT BbICOKNI KO3IPOULMEHT oTpaxe-
HUS COoNHe4Horo ceeTta. bnaroga-
ps TakoMy CBOWCTBY KpoBas byaet
MeHblle HarpesaTbcs. B kauecTBe
MH)XEeHEePHbIX CMCTEM MpuUMeHe-
Hbl: AN obecnevyeHns CHUXKEHUSA
3aTpaT 3Heprnn Ha ropsayee BO-
[OCHabXeHVe npeAycMOTpeHa cu-
cTemMa COJIHEeYHbIX KO/NeKTOpOB
koMmnaHuuy ACBETA-VIHXUHWPWHT,
obecneynBarLie Harpes BOAbl
3a CYeT COJIHEYHOV 3Heprum. JKo-
HOMMYeckas 3ddeKTMBHOCTb TaKOW
CUCTEMbI JOCTUTaeTCA 3a CYET ONTU-
MaJlbHOro pacnonoXxeHnsa v 6onb-
LLOro CpoKa 3KChayaTaymm (3KOHo-
Mua — 60% MBC). BeHTUnaLMoHHas
yCTaHOBKa C pekynepaumein (3KoHo-
Mna — 40% skcnnyatauum). ABTO-
MaTM4yeckas conHuesawmnTa (3KoHo-
M1 — 90% KOHANLMOHNPOBAHUSA).
DHeproa¢dekTMBHbLIE 06OpPYyAOBa-
Hue n oceelleHre (3KoHoMUA — 25%
anekTpuyecTsa). fmMbpunaHas BeH-
Tmnauna (akoHomus — 20% anek-
TpuyectBa). ABTOMAaTMKa «YMHBbIW
AoM>» (3koHoMUSA — 20% >skcnnyaTa-
unmn). Npu npoekTposaHumn «/loma
At+» C NpyBAeYeHVeM CneLmanncToB
MOCKOBCKOro rocygapcTBeHHOro
CTPOUTENbHOrO YHMBepcuTeTa Obl-
Nno Bnepsble B Poccun nposeseHo

Puc. 9. lNepswbili 8 Poccuu 3Hepzo3¢ppekmusHsili no kaaccy A xunoli dom «/JoH», NOCMpPOoeHHbIU
8 npoekme «3k000/16e OpeHbypa» C UCNOAL30BAHUEM MexXHOA02UU UHPOPMAYUOHHO20
modenuposaHus (BIM) u oyeHKU cmoumMocmu XU3HeHHO20 Yukaa 30aHUsA (pomo aemopa)
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CTponTenbCcTBO 3HeproappeKTUBHLIX AO0MOB «/IOH» B npoekTe «IKoaonbLe Camapa»
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o

CTpouTeNnbCTBO 3HEeProappeKTUBHbLIX AOMOB «/JOH» B npoekTe «3KoA0/be OpeH6Yypr»

Puc. 10. Mepseie 8 Poccuu munoasie 3Hep203¢pekmusHbie Huasbie 00Ma «/JoH», NOCMPOEHHbIe 8 NPOEKMAX
«3Jko0os16e Camapa» U «3ko0os16e OpeHbYp2», C UCNOAL30BAHUEM MexHOA02UU UHPOPMAYUOHHO20
mModenuposaHus (BIM) u oyeHkU cmoumocmu HU3HeHH020 Yukaa 30aHus (40, 41)

MnolHOe 3HeproMogenMpoBaHue
BCEX VIHXEHEPHbIX MOACKNCTEM Ma-
NI03TaXHOro 3gaHunA. MonyyeHHble
pekomMeHAaLUnmn bblan NCNonb30Ba-
Hbl ANA y4eTa 3KOHOMUYECKOW Le-
1ecoobpasHOCTM MUCNOb30BaHNA
PasNYHbIX apXUTEKTYPHbIX peLle-
HUIM N TUNOB 3HeproadpPeKTUBHO-
ro WHXeHepHOro o6opyAoBaHUS
C y4YeTOM KIMMaTUYeCcKOW crneuu-
dnkn Ypanbckoro pervoHa. lMpwu-
MeHeHHble peLleHns, Kak rnokasa-
NN pe3ynbTaTbl MOZEIMPOBAaHMS,
NMo3BOJININ COBCTBEHHMKAM JoMa
CyLLIeCTBEHHO C3KOHOMUTL Ha KOM-
MYHa/NbHbIX Maatexax. Mo pacue-
Tam, NpoBeJeHHbIM KOHCY/IbTAHTOM
npoekTa «MIHCTUTYT NacCUBHOrO J0-
Ma», MPoeKkT «JoM A+» npesbilLaeT
Hopmbl CHWI 23-02-2003 «Tenno-
Bas 3almMTa 34aHUN» Ha 71% u co-
OTBeTCTBYeT Kknaccy 3Heprocbepe-
XeHna A++. BbicOKne nokasaTtenu
3HeprocbepexeHns MO3BOANIN NPO-
eKkTy cTaTb flaypeatoM Bcepoccumin-
CKOro KOHKYypCa Mo 3K0/0rnyeckomy
AeBesionMeHTy 1 3HeproapdekTmBs-
HocTh Green Awards n ¢ectmsansg
«3eneHbli NpoeKT» B HOMWHauum
«3a aKTMBHOE BHeJpeHne 3eMeHblX
TEXHONOrNI NpY CTPOUTENBCTBE Ma-
JI03TaXHbIX Mocenkos B Poccnm».

Ana pa3paboTkm mpoekTa 4eT-
BepToro 3Heproa¢p¢PeKTUBHO-
ro AgoMa KOMMaHUN «IKOoAO/be
OpeHbypr» 1 «Jkofonbe Camapa»
(pwc. 9) coBMeCTHO co crneunanncra-
MU HauMOHanbHOro o6bejnHeHns
NPOEeKTVPOBLLNKOB MPOBena Mex-
AYHapPOAHbIVI KOHKYPC Ha NyudLUunia
ApPXUTEKTYPHbIV MPOEKT XMUAOro f0-
Ma 3KOHOM-knacca «[oH» (40, 41).
B koHKypce npuHanm yyactme 150
apxuTtekToposB n3 15 ctpaH. OgHo-
BPEMEHHO bbl/1 MpOBeAeH 3aKpPbITbI
TeHgep cpeau 1500 komnaHui —
NpoV3BOANTENEN SKONOrNYECKN Yn-
CTbIX CTPOUTENbHbIX MaTepuanos.
MNobeanTtenem 6bl1 NpU3HaH BOPO-
HeXcknii apxuTekTop K. MoaBSA3KMH.
Ero npoekT no3sonuna pewmnTb 3a-
fady no ofJHOBPEMEHHOMY yMeHb-
LIEeHN0 CTOMMOCTW KBaApPaTHOro
MeTpa XWIbSA N CHUXEHWNIO SHEepro-
noTpebaeHns. dHeprocbeperaroLLne
MeponpuaTUs 6bian obecrneyeHsbl
33 CYeT KOHCTPYKTUBHBIX pelle-
HWIA: yTenneHns 1 repmeTrsaumm
naHenen YTK Bcero KOHTypa 34a-
HUS, NCMOb30BaHWA 3Heprosddek-
TVBHbIX CTEK/10MaKkeToB N UCMOJib-
30BaHNA MHXXEHEpPHbIX cucTem:
YCTaHOBKM pekynepatopa Tenna
«ACnnpa», KOTOPbIM C MOMOLLBIO

KepamMmyeckoro Ten1o0bMeHHN-
Ka noJjiydaet Terso, nepejaHHoe
BO3JYLIHbIM MOTOKOM, BXOASLLUM
N BbIXOAALWMM M3 KOMHaTbI, NMpwu-
MEeHEHUSA CUCTeMbl Tenblli MNon
C WCNONIb30BaHMeM camoperynu-
pyrowerica MHbpakpacHoOr nneH-
Kk Marpe Black Heat.
TexHonormm nHPoOpMaLMOHHO-
ro mogennposaHus (BIM), ncnonb-
30BaHHbIE MPW MPOEKTUPOBAHUN
W CTpOUTENbCTBE AOoMa «[JoH», Mno-
3BONUAN obecneynTb ONTMMM3a-
LM MPOeKTHbIX peLleHnii 1 0bb-
€MOB WCMOJIb3yeMbIX PecypcoB
no CTOUMOCTW, 3Hepro3ppeKTns-
HOCTW, CPOKaM CTPOUTENbLCTBA Ye-
pe3s onTummsauyumto rpaduka CMP
(pnc. 9.). MpoekT «[JoH» npu oan-
HaKOBbIX BHELLUHWX pa3Mepax 6bin
3arnpoeKkTpoBaH B BUAE OJHOKBap-
TUPHOTro (MHAMBMAYANbHOro Joma
«HOpmana»), ABYXKBapTUPHOro (4y-
nnekca) U 4YeTblpexkBapTUPHOro
(kBagpoxayca) xwunoro goma. Ans
MOZEeNpoBaHUs KCNob30Banach
nporpamma Autodesk Revit, nna-
rmH Kk Revit, pekoMnosutop, Mme-
HeJXXep rnapameTpoB, pacyer CTo-
nmocTn npomssogunca Ha ABC 4, ¢
ncrnonb3oBaHvemM 6a3sbl 3HaAHWN
ABC. B uenom npumeHeHue BIM

N2 2/2023
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Puc. 11. SHep2o3ppekmusHbili 00M «/ToCbeH» C IHeP203PPeKMUBHOCMbIO KAacca A++

npmBeno K COKpalleHWo CpPoKOB
npoektupoBaHua fo 40% c BbICO-
KM KauyecTBOM MPOEKTHOW JOKY-
MeHTaLuK, yCKopuno npoLecc co-
rNacoBaHNSA MPOEKTHbIX peLlueHui,
obecneumno cokpallieHme CpOKOB
cTpouTenbCTBa B /fBa pasa, a Tak-
e MO3BOJINIO CHU3UTb 3HEpro-
notpebneHne 6onee yem Ha 50%
1 nonyunte no Metoamke HASBU
3HepronacrnopT AomMa Mo knaccy A.
Bce 310 npvBesno K CHUXeHWNo ce-
6ecToMMOoCTI CTPOUTENBbCTBA AOMa
«[JOH» C BHYTPEeHHel oTAenKkon Ao
21 950 py6. 3a kB. M (puc. 10).

MpoekT Agoma «[oH» mnoayymn
06LLeCTBEHHOE MPU3HAHNEe B KOH-
KyPCHOV NporpaMmme apxmTekTypHo-
ro popyma «3044eCTBO» B KaTero-
pUN «Mano3TaxXHOe CTPOUTENLCTBOY.
Xiopu noa npeacepaTenbCcTBOM
npesngeHta Coro3a apxmTeKTOpoB
Poccun H. L. LlymakoBa no focTo-
WHCTBY OLEHWIO MpOoeKkT v npu-
CYANNO nepBOe MecCcTO MO ABYM
HOMWHaUNAM: «MNPOeKTbl» N «MO-
CTpolikm». MpoekT goMa «[loH»
TaKxe 6bla yAO0CTOEH creunanbHo-
ro npusa Ha KOHKypce MuHcTpos
P® n «/lenosoin Poccum» Kak nyu-
WWA Mano3TaXHbl MNPOEKT, CMO-
AEeNVpoBaHHbIA C MCMONb30BaHU-
em BIM-TexHonoruii. MpoekT Takxe
nony4mn FnaBHy 3KONOrMYeCcKyro
npemMunto «IKOTeKTOHMKa» 3a npak-
TUYecKoe 1CMoJib30BaHMe 3K0N0Mn-
YeCKn YNCTbIX MaTepurnanos 1 3ene-
HbIX TeXHOOrnI.

NaTeiMm 3HeprosdpPeKTUBHLIM
AOMOM 4B/FeTCA AOM «JIHoCbeH»
C 3Heproa¢deKTUBHOCTLIO KJac-
ca A++ (puc. 11).

KOHCTpPYKLIMOHHbIE 0CO6EHHO-
CTU TennoBOro KOHTypa: o¢yH-
JaMeHT He TONbKO C/YXUT Mpouy-
HbIM 1 HajeXHbIM OCHOBaHMEM,
HO N SABAAETCA «Tenj0BbIM ak-
KYMyNsiTOpOM» ANsi BCEro Aoma.
OH CcOoCTOUT W3 3ab6UBHLIX WK
BWUHTOBBIX CBali, pOCTBEpPKa, MNaHe-
nen «YTK». KOMNIeKCHbIA Noaxoz,
MO3BOAU MOJYYUTb B KOPOTKME

2

CpOKW yTenneHHoe OCHOBaHWe
JOMa CO BCTPOEHHbLIMU VHXeHep-
HbIMW CUCTEMaMW U POBHbIM OC-
HOBaHWeEM, rOTOBbIM AJIS YKAAAKN
CUCTeMbl «Tenblin Noa». CTeHbl A0-
Ma BO3BOJATCA B KOPOTKME CPOKMU
N3 CTEHOBbIX 3HEProadGeKkTUBHbIX
naHene «YTK», WM3roToBAEHHbIX
WHAYCTPUanbHbIM CMNOCOBOM C Mo-
MOLbK aBTOMAaTU3MPOBAHHbIX
CTaHKOB Ha MNPOW3BOACTBEHHbIX
MOLLHOCTSAX TPYMMnbl KOMMAHUN
«KoHTyp». Takxe Ans M3rotosie-
HUSA 3Hepro3PpPeKTUBHLIX CTEHO-
BbIX NaHenen «YTK» ncnonb3yrTrcs
oTObpaHHble B pe3ynbTate MHO-
roneTHero onbiTa Ayywune OT-
eyecTBeHHble mMaTepuasabl. 3TO
3KONOrMYeckn YNCTble BNarocTom-
kne nanTbl GREEN BOARD, npouns-
BOAVMble KOMMNaHWUI «CTponuTenb-
Hble MHHOBAaLUW» (418 HAPYXHOW
06LWMBKK cTeH); NanTbl «CMB Me-
wenaHb», MPOU3BOANMbIe «YNpPaB-
narouwen komnaHmen "BCB"». B ka-
yecTBe yTenamTensa UCrnoab3yeTcs
WHHOBALMOHHBIA MaTepuan Heo-
nop c npucagkamm rpa¢urta npo-
N3BOACTBA KOMMaHUM «MoccTpoi
31». Y3nbl MpUMbIKAHUSA naHe-
el UMEeT 0COBYH KOHCTPYKLMHO,
NO3BONSAKOLLYID obecneynTb rep-
MEeTUYHOCTb U Kn3bexaTb MNosiB-
NeHns «MOCTUKOB Xxonojga». Angd
bacagHol oTAENKN MCNONb3yeTcs
WnpoKaa LuBeToBas ramma nauT
LATONIT, npon3BoAMMbIX KOMTMa-
Hunein AO «J1ATO». bnarogaps oco-
6omMy cnocoby npon3BOACTBa Ma-
Hennm «YTK» cymtaroTca ogHUMU
M3 Ny4YWMX Ha OTeYeCTBEHHOM
pblHKe, OHV 06najatoT MOBbILLEH-
HOW OrHe- M BOJOCTOMKOCTU XO-
pOLLIO MepeHOCAT ntobble Noroj-
Hble V3MEeHeHWs, COXPaHAa npwu
3TOM 31aCTUYHOCTb U HAaAEXHOCTb
KpenneHur. B gome npuvMeHeHbl
OKHa, rapaHTupyroLime BbICOKUI
YPOBEHb eCTeCTBEHHOI OCBeLLEeH-
HOCTW 1 SHeprocbepexeHns. YcTa-
HOBJ/IEHbl ABYXKaMepHble CTeK/10-
nakeTbl CO CBETOOTPa>atkoLinm

HanblIeHNEM, KOTOopble COXpaHs-
IOT Tenao 3KMMON U 3aWuuaroT
oT neperpeBa NnetoM. OKOHHbIN
npodunb nMMeeT NATb BO3AYLUHbIX
KaMmep ” TPWU KOHTypa YMNAOTHe-
HMA, obecneymBatlOLWMX 3aALUTY
OT CKBO3HSIKOB. YTernseHne oTKOCOB
OKOH BbIMOAHEHO C WUCMOJ/b30Ba-
HVYeM npoaykumun Ruspanel. MNMoka-
3aTenn No aHepro3pPeKTUBHOCTU
y Takoro peweHums Ha 30-40%
Bbille, YeM Y OBbIYHbIX OKOHHbIX
KOHCTPYKUWIA. BxogHas meTtannu-
yeckas ABepb C TepMOpPa3pbiBOM
nMeeT ABOMNHOW yNNOTHUTENb, Ten-
NON30NAUMIO U3 Heonopa U aHep-
rocbeperarLLnini cTeknonakeT, ra-
PaHTUPYIOLLNIA BbICOKUIN YPOBEHb
Tenno- 1 3Bykousonauumn. Kposns
BbIMOJ/IHEHA C MPUMeHeHVeM Napo-
N30NSLMOHHONM NaeHKW, obpeLueT-
KM 1 NpodUANPOBAHHOIO NKCTa
C-21 VALORI npon3BOACTBa KOM-
naHun «Metann Mpodunb».

MHXXEHEPHbIE CUCTEMBbI

B npoekTe «nog KarY» MCNOJib-
3yeTca cucTeMa BEHTUASALMUK C pe-
Kynepaumnen, obecrne4ymBatoLlei
skoHoMuto Ao 80% Tenna, 3aTpa-
4YBaeMoOro Ha Harpes, OT U3BeCT-
HOro ¢WHCKOro MNPOU3BOAUTENSA
VALLOX — 3TO HamBbICWINI Kacc
SHeprosadpekTMBHOCTU, obecne-
YMBAKOLWMIA YyAOBGCTBO MCMOAb30-
BaHWSA, BK/JOYaaA COBPeMEeHHble
TeXHONOorMn ynpasneHUsa 4yepes
WNHTepHeT. [lna obecneyeHnsa pas-
HOMepHOro Harpesa n koméopTa
no BCei naowajn AomMa YCTaHOB-
NleH Tenabli NON C WUCMONb30Ba-
HMeM caMoperynnpyrolenca nH-
dpakpacHol nneHkn Marpe Black
Heat, TennooTpaxatoLieri noanox-
KU «lleHoTepM» 1 TepMoperynsaropa
TPO9M c 6110KOM «yMHOe oTorse-
Hue». DNeKTPOMOHTaXHoe 06opy-
AOBaHMe 1 cucTeMa aBTOMaTUKMU
obecneumBatoT BbICOKYH HageX-
HOCTb, JONTOBEYHOCTb U H6e3onac-
HOCTb. [lNA OCBeLleHUs UCNoNb3y-
FOTCA SHeprocbeperaroLLme nammeol.
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BogocHabxeHne — oT HakonuTeb-
HOro BoJoOHarpesaTtens. Pa3soj-
Ka Tpy6 ANs XONOAHOW N ropsiyer
BOZbl BbIMNOJIHEHA MO BCEMY AOMY.
B gome mmeroTCA BbIBOAbI C Mpu-
HYAUTENbHOW BbITAXKOM B CaHy3-
Nnax, a Takxe BHelLUHWe BbIBOAbI
noj CKBaXUHY W CenTuK.

OueHKy 3Heprosa¢p¢PpeKTUBHO-
CTW [OMOB BbINOJHWAA KOMMa-
HNA «MeXpermoH3IHeprocepBuc,
Bxogsauias B CPO «O6beanHeHUE
SHEeproayanToOpCKMUX U 3HEepProskc-
NepTHbIX OpraHusauuii», Ha oc-
HOBe B3ATbIX W3 MpoeKkTa AaHHbIX
no nNpuBeAeHHOMY CONMPOTUBAEHNIO
Tennonepegade, NoLLajM COOTBET-
CTBYHOLNX $parMeHToB 1 oTanau-
BaeMoOMy 06beMy 34aHua. Huxe
npeAcTaBiieH pacyeT Kaacca 3Hep-
reTvyeckor apdekTUBHOCTU Mano-
3TaxHoro Xwnoro goma LUCIEN.
CornacHo CI 50.13330.2012 (28),
HopMUMpyeMas yaenbHasa xapakTe-
pucTMKa pacxoja TenaoBOW 3Hep-
MW Ha OTOM/JIEHME N BEHTUAALNIO
Mano3TaXHbIX XWAbIX OAHOKBAPTUP-
HblX 3JaHWUI onpejenseTca B CO-
OTBETCTBUM C Tabn. 13 metoaom
WHTepnonaummn. YCTaHOBIEHO, YTO
AN XKMAOr0o 34aHUA NaoWwajbio
186,9 KB. M yAenbHaa xapaktepu-
CTMKa pacxoja TensoBOl 3Heprum
coctasnset 0,477 B1/(m3-°C). Cornac-
Ho Tabn. 15 CI 50.13330.2012 (28),
Be/INYMHA OTKNOHEHUS pacyeTHO-
ro 3Ha4YeHus yenbHON xapakTepu-
CTUKW pacxoga Tena0BOW 3Heprum
Ha OTOMJIeHME N BEHTUNALMIO 34a-
HUS OT HOPMMPYEMOro COCTaBuaa
60,2%, 4TO COOTBETCTBYET KJaccy
SHeproadpdekTMBHOCTN Aoma A++
(pnc. 12).

[ns noaTBepXAeHUS BbICOKO-
ro knacca sHeprospdekTUBHOCTA
cneymanncTamm, ceptTuduLmpoBaH-
HbIMW MOCKOBCKMM rocyjapcTBeH-
HbIM CTPOUTENbHbLIM YyHUBEpPCUTE-
TOM, 6bI/10 MPOBEAEHO UCMbITaHVe
Ha COOTBETCTBME FepMeTUYHOCTU

OrpaxaaroLLmx KOHCTPYKLWI Tpebo-
BaHnam FOCT 31167-2009 n cTaH-
fapty NCO 9972:2006 «Tenno-
Bble XapaKTepucTuku 34aHnn»
M Ha KpaTHOCTb BO34yXOOOMeHa.
C 3Toll uenbk 6bIAN UCMONB30-
BaHbl aspojsepun Retrotec n ma-
HoMmeTp DM-32. Mo pe3synbrartam
NCAbITAHUM AOMY MPUCBOEH Nyu4-
WWA KNacc BO34YyXOMPOHMULaeMo-
CTW CO 3HayYeHMeM KpaTHOCTU,
paBHbIM 1,16. O6bIYHONM ANS aHa-
NOTVNYHBLIX AOMOB ABASETCA KpaT-
HOCTb BO3AYyXOMpoHuMLUaemocTn 2-4.
DTO 3HauuT, YTO B AOMe HeT Te-
naonoTepb BCIEACTBME HapyLLUeHUA
repMeTUYHOCTM TeMNI0BOr0 KOHTY-
pa 34aHusa. Tena0BU3NOHHbIA KOH-
TPONb OrpaxAatoLx KOHCTPYKLMIA
6blN1 BbIMNOJHEH C UCMOJIb30BaHN-
eMm TernnoBmsopa FLIR E8. AHanns
MOyYeHHbIX AaHHbIX MoKa3an oT-
CyTCTBME fedeKToB 1 TeMnepaTyp-
HbIX aHOMaNWA Npu yCTaHOBKe /jBe-
pevi, OKOH 1 Yr/I0BbIX COeANHEHU
CTEHOBbLIX MaHesnen, a Takxe 3¢-
$eKTUBHOCTL GYHKLMOHNPOBAHUSA
CUCTeMbl «Tennblin noa» (puc. 13).
MprMeHeHHble pelleHns, Kak no-
Kasanu pe3ynbTaTbl 06C1ef0BaHNUS,
MO3BONAT COBCTBEHHMKAM OMa Cy-
LLleCTBEHHO C3KOHOMMUTb Ha KOM-
MYHa/bHbIX MaaTexax.
MpeAcTaBAeHHbIV MPOeKT 3Hep-
roa¢p¢dekTMBHOro goma Knacca A++
HarpaxgaeH MexayHapogaHol npe-
muen Number One Awards 2022
B HOMMHauum «3a nNpoekTMpoBa-
HVe 1 MpakTUyeckoe BHejpeHue
cepuun npoekToB 3Heprosaddpek-
TUBHbIX W 3KONOMMYHbBIX AOMOB
n3 naHenen "YTK"Ha pblHKe NHAN-
BUAYaJIbHOTO XWAULLHOIO CTPOU-
TenbcTBa B Poccnm» 1 B HOMUMHaLUK
«Jlydywasa KoHuenumsa 3Heproadp-
bekTMBHOro 3konocenka "Hosasd
bosipckas fepeBHA" Ha pblHKE UH-
AVBUAYANTBHOTO XUANLLHOIO CTPO-
NTeNbCTBa», a TaKxe nony4mn Ha-
LMoHanbHyt npemMuto B chepe

HegsxmnmocTn: CREDO «3a npoek-
TMpOBaHMe 1N CTPOUTENLCTBO 3HEp-
roadpdekTBHbIX JOMOB Knacca A++
n 3HeprosadPpekTUBHOro Mnocesnka
"HoBaa Bosapckasa gepeBHA"».

Ncxoaa n3 npuBefeHHbIX faH-
HbIX MOXHO CAenaTb 3ak/itoueHune
0 TOM, YTO B HacTosllee BpeMs
NHAVBUAYaNbHOE XUANLLHOe CTPO-
nTenbLCcTBo B Poccum coctasnser
60% oT 06Lero o6bemMa XUANLLHO-
ro ctpoutenbcTia. CyLlecTBytoLlei
3aKOHOZAaTeNbHOM N HOPMATMBHO-
npaBoBOW 6a3bl JOCTAaTOYHO ANA
pa3paboTkn MeToAWKW MO onpe-
AeneHnto obwmx >sHeprosaTpart
N KlaccoB 3HeproadpdekTUBHO-
CTVU UHAMBUAYANbHbBIX XUNbIX A0-
MOB, HeobxoaMMOW Ana BBeje-
HMA B npaktuky FOCT P «3eneHble
CTaHAAPThl. «3eneHoe» NHANBUAY-
aNlbHOEe XUNLLHOE CTPOUTENbCTBO.
Mpu paspaboTke MeTOAUKN Onpe-
AeneHns obLwnx sHeprosaTpaTt 414
WX/ HeobxoaMMO yunTbIBaTb pas-
NNYNSA KOHCTPYKTVBHbIX OCOHEHHO-
CTe Tena0BOro KOHTYpa WU UHXe-
HEPHbIX CUCTEM MHOTFOKBAPTUPHbIX
N VHAUBUAYANbHbBIX XWAbIX AO-
MOB. MeToanKka [JOMXHa cojep-
XaTb OCHOBHble MPUHLUWMbI 3HEp-
reTtuyeckoro obcnegoBaHusa VX,
aNropuTM NpPOBeAEHNs SHepreTuye-
cKoro obcnefoBaHWs, nocnefoBa-
Te/IbHOCTb MPOBeJEeHNA pacyeToBs
noTpebneHns KOMMYyHanbHbIX pe-
cypcoB B VXK, MexaHV3M oueHKU
daKTM4eckoro 1 pacyeTHoro Ten-
NonoTpebaeHNs B MHXEHEPHbIX CU-
cTemMax, ornpegeneHue knacca sHep-
roadpdeKTMBHOCTM U COCTaBNeHMe
3Hepronacnopta VKA. Metoau-
KW pacyeTa ob6LMX 3Heprosartpar,
onpejeneHne Knacca 3Heprosd-
dekTnBHOCTU VK 1 coctaBneHume
3HepreTN4YeCcKoro nacnopTa peasb-
Horo WX/, pgonxHa 6biTb anpobu-
pOBaHa Ha peajbHbIX MpUMepax
MOCTPOEHHbIX B Poccun 3Hepro-
30 PeKTUBHbIX LOMOB.

Puc. 12. S3Hepzonacnopm doma «JICbeH» C IHeP203PPeKMUBHOCMEbIO KAacca A++
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Puc. 13. Tens108U3UOHH®bIT KOHMPOE 02PaXAAOUUX KOHCMPYKYUL OoMa «JTHOCbeH» C IHEP203PPeKMUBHOCMbIO KAaCCa A++

NNTEPATYPA

1. Bnagnmup TlyTuH BbIpa-
31N BOCXULLEHUE AOCTUXEHUAMMN
B CTpouTenbHon chepe 323: odwuu,
TekcT // EavHbBIA pecypcC 3acTpol-
LWMKOB: MHPOPMALMOHHbBIA Mop-
Tan. — M., 2021. — URL: https://
erzrf.ru/news/vladimir-putin-vyrazil-
voskhishcheniye-dostizheniyami-v-
stroitelnoy-sfere?regions=P®https://
erzrf.ru/news/vladimir-putin-vyrazil-
voskhishcheniye-dostizheniyami-v-
stroitelnoy-sfere?regions=P®

2. CTpatervns pa3suTnsa CTpoUTE b-
HOW OTPaCAN N XXNAULLHO-KOMMYHaNb-
HOro xosqakicTBa Poccuiickoli depe-
pauun Ha nepwog fo 2030 roga ¢
nporHo3om fo 2035 roja, yTeepxje-
Ha PacriopsxkeHviem [paBuTenbCTBa
Poccuiickon ®epepaupn ot 31 okTs-
6pst 2022 roga Ne 3268-p.

3. DHepreTnyeckas cTpaTterus
Poccuiickoli ®egepauumm Ha nepu-
o4 Ao 2035 ropa, ytBepxaeHa Pac-
rnopsxxeHviem [paBuTtenscrea Poc-
curickon Pegepaumm oT 9 UHOHS
2020 roga Ne 1523-p.

4. Ctpaterusi skonornyeckor 6es-
onacHocTn Poccuiickoi Pegepaunu
Ha nepuvog Ao 2025 roga, yTeepxje-
Ha Ykasom [lpe3ngeHTa Poccuiickoin
Pegepaumm ot 19 anpens 2017 ro-
aa Ne 176.

5. MacnopT HauMoHanNbHOro Mnpo-
ekTa «Kunbe v ropojckas cpega»,
yTBEPX/AEH Ha 3acefaHunuy npesnguy-
ma CoeTa npw MpesngeHTe Poccuii-
ckor Pegepauyim No cTpaTernyeckomy
PasBUTUIO 1 HaLMOHaNbHbLIM Mpoek-
TaMm 24 pekabpsa 2018 roga.

6. MNporpamma obecneyeHust Ha-
LMOHaNbHbIX Lener pasButmusa PO Ha
nepviog, Ao 2030 roga, yTBepxzeHa
Ykasom [pesngeHta PP «O Hauwmo-
HaNlbHbIX LieNAX pa3BuT1a Poccuiickom
Pegepaumm Ha nepuog go 2030 ro-
Aa» oT 21 nona 2020 roaa.

7. bpogady M. M. Pypanmsauus:
MeraTpeHs MOCTUHAYCTPUANbHOIO
obuectBa. [TekcT] / bpogayu M. M.,
WwnknH H. B. // NHdopMaLMOHHO-
AHANNTUYECKUIA XypHan «DHepro-
cbepexkeHne 1 34aHNSA BbICOKMX Tex-
Honorum». 2019. Ne 1.

8. PacrnopsxeHne [paBuTenn-
ctBa P® Ne 3024-p oT 18 Hosi6ps
2020 roga «O pasBUTUU MHBECTW-
LIMOHHON AeaTenbHOCTU B Poccuid-
kol depepaumn 1 NpuBAeYEHUN
BHEOOKETHbIX CPeACTB B MPOEKThI,
HanpaB/eHHble Ha peannsauunto ge-
Knapaunu "MpeobpasoBaHue Halle-
ro mupa: Nosectka AHs B o6nactu
YCTOMUYMBOrO pPasBUTUSE Ha Mepuoj
40 2030 roga"».

9. O HeKkoTOpbIX Mepax Mo NoBbl-
LIEHN0 3KOHOMUYECKOW N 3Hepre-
T4eckon 3$PeKTUBHOCTM POCCUIA-
CKOI 3KOHOMWUKW: YKa3 MNpe3ngeHTa
Poccuiickoli Pegepaunn oT 4 MOHA
2008 roga Ne 889: oduy,. Tekct // Poc-
curickast razeta — 2008. — 7 utoHs.

10. O6 3HeprocbepexeHun u o
NOBbILLIEHVN 3HepreTu4eckom 3o¢-
$EKTUBHOCTU 1 0 BHECEHUN U3MeHe-
HWIA B OTAEeNbHble 3aKOHOAaTe/lbHble
akTbl Poccuiickor Pegepaunn: Pe-
AepanbHblii 3akoH Poccurickoli Pe-
Aepaumn oT 23 Hos6psa 2009 roaa
Ne 261-®3: npuHAT Nocgymont dC PO
11 Hoabpsa 2009 roga: ogobpeH Co-
BeToM Pegepaunn ®C PP 18 Hog-
6psa 2009 ropa // Poccurickas rase-
Ta — 2009. — 27 Hos6ps.

11. O TexHU4YecKoMm pernameH-
Te 0 6e30MacHOCTU 34aHUn N co-
opyXeHur: degepanbHblli 3aKOH
Poccuinckon depepayunn ot 30 ge-
kabps 2009 roga Ne 384-®3: npwu-
HAaT Tocagymori ®C PO 23 peka-
6psa 2009 roga: ogobpeH CoBeToM
depepaynn dC PO 25 pekabps
2009 ropa // Poccuiickas rase-
Ta — 2009. — 31 pexabps.

12. O BHeceHUU n3MeHeHnin B de-
ZiepanbHbIli 3aKoH «O TEXHUYECKOM pe-
rynMpoBaHun»: ®eepasbHblli 3aKOH
Poccuiickon ®egepaumm ot 30 fekabps
2009 roga Ne 385-®3: npuHAT [ocay-
Mot ®C PO 23 pekabps 2009 roga:
onobpeH Cosetom Pegepaunn GC PO
25 pekabpst 2009 roga // Poccninckast
razeta — 2009. — 31 gekabps.

13. O6 yTBEpPXAEeHUM MnaHa Me-
ponpuATUIA MO 3HeprocbepexeHnto
M MOBBILLEHVIO 3HepreTnyeckor 3¢-
dekTmBHOCTU B Poccuinckon dPesepa-
ummn: PacnopsixeHne [MpaButenscTBa
Poccuiickoin ®egepaumn ot 01 apeka-
6ps 2009 Ne 1830-p / Poccuiickas ra-
3eTa — 2009. — 5 pekabps.

14. O6 yTBepxaeH1n Mpasun ycTa-
HOBNeHNsi TpebOoBaHWIA SHepreTnYe-
CKO 3pdeKTUBHOCTN AN 34aHUIA,
CTPOEHUI, COOPYXEeHUN n Tpebo-
BaHWIA K MpasBuiam orpejeneHus
Knacca sHepreTnyeckor 3¢dekTmB-
HOCTX MHOFOKBapTUPHbIX AOMOB: [o-
CTaHoB/eHWe [lpaBuTenbcTBa Poc-
cnickon Pegepaumm ot 25 AHBaps
2011 ropga Ne 18 // Poccuiickasn rase-
Ta — 2011. — 2 deBpans.

15. O BHeceHWW V3MeHeHWIA B Tpe-
60BaHMSA K MpaBwaam onpejene-
HUA Knacca 3HepreTnyeckon 3¢-
$GeKTUBHOCTU MHOIOKBAPTUPHbLIX
fomoB: [locTtaHoBneHne [lpaBu-
TenbcTBa Poccuiickon Peapepaunm
oT 9 aekabpsi 2013 roga Ne 1129 // Poc-
cuiickas raseta — 2013, — 10 ge-
Kabpsi.

16. 06 yTBepxaeHUn TpeboBaHMI
3HepreTnyeckon apdeKkTMBHOCTA 34a-
HUIA, CTPOeHUin, coopyxeHui: Mpu-
ka3 MuHcTpos Poccnm oT 17 Hoabps
2017 roga Ne 1550/np // Poccuinckas
raseta — 2018. — 27 maprta.

17. TOCT P 54531-2011 HeTtpagu-
LMOHHbIE TexHosornn. Bo3obHosns-
eMble 1 anbTepHaTUBHbIE UCTOUHUKN
SHeprun. TepMuHbI 1 OoMpeAeneHus:
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yTBepxzeH Mprkasom desepansHOro
areHTCTBa MO TeXHUYeCcKoMy peryiu-
POBaHMIO 1 METPOJIOTU OT 28 HOosA-
6ps 2011 roga Ne 610-cT. 323: oduL.
TekcT // KoHcynbTaHT lMatoc: crnpaBoy-
HO-NpaBoBas cuctemMa. — M., 1992. —
URL: http://www.Consultant.Ru/ (aaTa
obpaLyeHums: 29.04.2020).

18. MNoctaHosneHwe MpaBuTeNLCTBA
Poccuniickon ®egepauyn ot 27.09.2021
Ne 1628 «O6 yTBepxaeHUW [Mpasun
YCTaHOB/IEHVSI TPeBOBaHNIA aHepreTn-
yeckor 3$PeKTUBHOCTU ANS 3AaHNIA,
CTPOEHWNI, COOpYXeHUIA N TpeboBsa-
HWI K NpaBuiaM onpejeneHvs Knac-
ca 3HepreTnyeckon 3G eKTUBHOCTU
MHOIOKBapTUPHbIX AOMOB.

19. Pacnops>keHue MpaBuTebCTBa
P® Ne 3719-p ot 20 aekabps 2021 ro-
Ja «lnaH mMeponpuaTUii (A0POXHas
KapTa) Mo MCMo/Ib30BaHUIO TEXHOJIO-
M MHPOPMALMOHHOIO MOAENUNPO-
BaHWS NPV NPOeKTUPOBaHUA 1 CTPO-
NTEeNbCTBE OOBEKTOB KamnTanbHOMo
CTPOUTENbCTBA, a TakxKe Mo CTUMYN-
POBaHWI0 NpUMeHeH s sHeproaddek-
TUBHBIX 1 3KOJIOTMYHBIX MaTepuanoBy.

20. Aexnapauus «peobpasoBaHne
Hallero Muvpa: lNosecTka AHA B 06na-
CTW YCTOMUMBOrO PasBUTUS Ha nepu-
o4 8o 2030 roga», NPUHATON pPe3oito-
umeri MeHepanbHoli Accambnen OOH
25 ceHTA6psa 2015 roga.

21. MapwKckoe cornaLleHme no K-
MaTy, npuHsaTo 12 aekabpsa 2015 ro-
Ja 21-i ceccnen KoHgepeHLmy CTOpoH
PamouHol KoHBeHLMK OpraHunsaumn
O6beayiHeHHbIX Haunii 06 mnameHe-
HUW KAMMaTa.

22. PamoyHas koHBeHuma OOH
06 V3MeHeHUM KIMMaTa K pe3osto-
U A3naTcKo MnapflaMeHTCKOM ac-
cambnien Mo BOMPOCY YTBEPXAEHWNS
[IOPOXHOW KapTbl MO obecneyeHnto
Mep CTUMYANPOBaHVSA 3e/1eHoro ¢u-
HaHCMPOBaHWs, NPUHATbIE 21- cec-
cnen KoHdepeHumn CtopoH 16 ge-
Kabps 2019 roga.

23. Yka3 lpe3ngeHTa POCCUIACKOM
®epepaunn ot 8 pepana 2021 roga
Ne 76 «O mepax no peanmsauum ro-
CYyLApCTBEHHOV Hay4HO-TEXHUYECKON
NOANTUKM B 06MACTU 3KOMOrMYecKo-
ro passutusa Poccuiickori PegepaLim
N KIUMAaTUYECKUX U3MEHEHNI».

24. PacnopsixeHue lNpaButenbCTBa
Poccuiickonn ®epepaumn ot 14 nions
2021 roga Ne 1912-p «O6 yTBEpXAe-
HWW LieNei 11 OCHOBHbIX HarnpasaeHnii
YCTOMYMBOrO (B TOM YMC/Ie 3e/1eHOro)
pa3BuTUa Poccuiickori Pegepaum».

25. NMoctaHoBNeHne T[lpaBu-
TenbctBa Poccuiickon Pegepaumm
oT 21 ceHTabpsa 2021 roga Ne 1587
«06 yTBEPXAEHUN KpuUTepues Mnpo-
eKTOB YCTOMYMBOro (B TOM uucne

3e/1eHOro) passuTMa B PoCCUiAckon
desepaunn 1 TPebOBaHWI K CUCTe-
Me BepuduKaLmm NPOeKToB YCTONYM-
BOrO (B TOM 4YuCnie 3e/1eHOro) passu-
1A B Poccniickoi Pegepaumny.

26. TOCT P TOCT P 70346-2022
«3efeHble» CTaHAAPTbI. 34aHWA MHO-
rOKBapTUpPHbIE XW/ble «3e/leHblex.
MeToanka OLEeHKN U KpuTepuu npo-
eKTUPOBAaHWS, CTPOUTENbCTBA U 3KC-
nayataumm YTBepXAeH W BBefjeH
B AerictBue [Mprkasom PenepasibHO-
ro areHTCTBa MO TEXHWYECKOMY pery-
NNPOBAHVIIO 1 METPONIOTK OT 9 ceH-
Ta6ps 2022 roga Ne 900-cT.

27. VI dopym «Cpefa Anst XU3HW:
cBori gom» 18-19 asrycra, Tamb6oB.
Tekct // AO JOM.P®: nHpopmMaLMoH-
HbIA nopTan. — M., 2022. — URL: https://
https://cpepagns>xnsHn.pd.

28. CM 50.13330.2012 «CHWMN
23-02-2003 TennoBas 3awmTa 34a-
HWIA». YTBEPXAEH 1 BBEAEH B AelicTBLMe
Mpvikazom MUHWCTepCTBa pernoHab-
Horo passutusa Poccuiickoli Peaepa-
umm (MuHpervnoH Poccrmn) ot 30 nroHA
2012 roga Ne 265. N3meHeHUs1 BHece-
Hbl [prkasoM MUHWMCTEpCTBa CTPOU-
TeNbCTBA U XUANLLHO-KOMMYHaIbHO-
ro xo3sictea Poccurickori Pegepaumn
(MunHcTpori Poccun) ot 14 pekabps
2018 roga Ne 807/mp.

29. «[Joma Xwnble OAHOKBap-
TUpHble». CIMT 55.13330.2016. CHwl
31-02-2001. YTBepXxaeH 1 BBefeH
B ferictBue Mprkasom MuHcTpos Poc-
cm ot 20.10.2016 Ne 725/np.

30. PegepanbHblli 3akoH 476-33
o1 30.12.2021 «O BHeCeHUN U3MeHe-
HWIA B OTAe/IbHble 3aKOHOAATeNbHbIE
akTbl Poccninckon Pegepauumm» (Pac-
npocTpaHeHve TpeboBaHui ®3-214
O [0/IeBOM CTPOUTE/IbCTBE Ha Mpo-
ekTbl VKC).

31. 3akoHonpoekT Ne 155842-8
«O ManosTaXHbIX XUAbIX KOMMIeK-
cax, ynpasneHum obLLMM VIMYLLLECTBOM
Mano3TaXHbIX XW/bIX KOMMIEKCOB»,
MPVHAT B MepBOM uYTeHUn [ocyaap-
cTBeHHOW aymori 19.10.2022.

32. CHwul 23-02-2003 TensioBas 3a-
LWMTa 34aHNA. YTBEpXAeH 1 BBeAeH
B gelictBue ¢ 1 okTs6psa 2003 ro-
Ja [loctaHosneHvem [occTpos Poc-
c1n oT 26.06.2003 roga Ne 113.

33. TOCT P 70346-2022 «3eneHblex»
CTaHAapTbl. 34aHNst MHOrOKBapTUPHbIE
Xunble «3eneHble». MeToamka oLeHKM
N KpUTEpPUI NPOEKTNPOBaHKSA, CTPOU-
TeNbCTBa W 3KCrayaTaumn. YTeepxaeH
n BBedeH B genctue lMpurkasom Pe-
JepansHOro areHTCTBa Mo TexXHWU4e-
CKOMY PerynMpoBaHmIO 1 METPOIOTN
oT 9 ceHTAbPsA 2022 roga Ne 900-cT.

34. CHwIM 2.04.01-85* «BHyTpeHHWIA
BOZOMPOBOA U KaHaNM3aums 34aHN»

3apeructpupoBaH PeaepanbHbIM areHT-
CTBOM MO TeXHMYECKOMY pery/vpoBa-
HUIO 1 MeTponornn (PoccTaHAapT) Kak
CM 30.13330.2016 «CHwuM 2.04.01-85*
BHyTpeHHWA BOAOMPOBOA WM KaHanu-
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OTONMEHWE — BOAOCHABXEHWE

POCTEPM

nponsBoanm CoOBEPLUEHCTBY4A

KAK POCTEPM TECTUPYET
CTEMNEHb CLLUMBKW TPYB PE-X

Kak mbl 3Haem, Tpy6onpoBoabl U3 cluMTOro nonmatuneHa PE-Xa akcnnyaTupyrotca B EBpone y)xke 6onee
40 net, a MHOrMe MUpOBbIE MPOU3BOANTENU TPY6 GONbLUMX ANAMETPOB A/ TEnjoceTeil BbiNycKaloT
X TONIbKO M3 NepPOKCMAHO-cLUUTOro nonuatuneHa (PE-Xa). B cBoe Bpemss He06X0AMMOCTb MCNO/Ib30BaHUA
nonuaTuneHa npu 6osiee BbLICOKUX TeMmnepaTtypax WU AaBjeHUN (A1 CNCTEM OTOMJIEHMA U ropsiyero
BOZ0CHa6)XeHMS) npuBenia K pa3paboTke cnoco60B MoslyyeHUs NOIN3TU/IEHA C 60NbLLUMM MOJIEKYIIPHbIM
BeCOM. 3T0 6bIJI0 AOCTUTHYTO C MOMOLLbIO 06pa3oBaHUSA AONOJIHUTE/IbHbIX NMONepeYHbIX CBSi3el noivmMmepa
noA BbICOKMM faBJ/ieHneM. 3TOT NPoLecc NoJlyydnsl HasBaHUE CLUMBKA, a NO/IN3TU/IEH, NMOTyYEHHbIA TaKUM

crnoco6om, — CLWIUTLIA nonuvatuneH (unu PE-X).

Takmm o6pasom, CWWTbIA Mno-
NVN3TUNEeH — 3TO MNpPOU3BOAHAasN
OT MONM3TUNEHA, B XUMWUYECKYH
CTPYKTYpPYy KOTOPOro BKAOYaeTCHd
AKTUBHBbIM 31eMEHT, KOTOPbIN ycu-
NIMBaeT KOHeYHble CBOWCTBa TPYy-
6bl MO TeMnepaType 1 JaBAeHUIO.
CaM XMMUYeCKUIA 31eMeHT 1 Cro-
Ccobbl ero Katanmsaunm n onpege-
NAT MeToAbl cLumBKU: PE-Xa — ne-
pokcnaHbIn, PE-Xb — cnnaHoBbIN,
PE-XC — paAvaunOHHbIN.

CerogHs komnaHua POCTepm —
KPYMHEeNLLNA POCCUNCKNTI MPOUN3BO-
AnTenb Tpy6 N GUTUHIOB U3 MOMU-
MepHbIX Matepuanos (PP-R/PP-RT/
PE-Xa/PE-Xb/PVDF/PPSU/PE-RT/
PVC) — uMeeT COb6CTBEHHYK na-
6opaToputo, OCHALLEHHYIO BCEM He-
06Xx04VMbIM 06OpyAOBaHMEM ANA
KOHTPONS WNCXOAHOrO CbIpbd, ANS
npoBejeHnsa TMAPaBANYECKUX WUC-
NblITaHU Tpyb, GUTUHIOB, UX CO-
eVIHEHWNI N APYTUX CNOXHbIX TECTOB.

MocnegHme rosbl OCHOBHbLIM ¢$o-
KycoM 3aBoga POCTepm asnaetca
HapallMBaHVe MOLLHOCTE Npou3-
BOACTBa Tpybbl PE-Xa.

MpeanpusaTMe nM3HayanbHO cae-
Jlano CTaBKy Ha BbICOKY TEXHOO-
rM4eCcKyt OCHALLEHHOCTb MPOV3BOA-
CTBa 1 COBCTBEHHOV nabopatopuu,
Tak Kak MepokcuAHas TeXHONorus
TpebyeT caMOro CTpororo cobto-
AeHNs BCex NapameTpoB NpoLecca,
a 3To, B CBOK oYepefb — OYeHb
TLWaTebHOro NoAxoaa.

O CLWUMBKE

CTeneHb CLUMBKU ABAAETCA BaX-
HeMWnM CBOWCTBOM MOAUITUNE-
HOBbIX TpPyb, B yacTHocTu, PE-Xa,

Tak Kak BAMSeT Ha UX MPOYHOCTb,
AONTOBEYHOCTb M YCTOMUYMBOCTb
K TemnepaTypHbIM Mepenajam.
OnpegeneHve clWUBKM B Tpybax
PE-X npepgctaBnsieT coboll Cox-
HbI MpoLLecc, KOTOpPbIV BKAOYaeT
B cebs HeckonbKo $pakTOpoB, B TOM
ymcne TUN UCMob3yemMoro MeToza
CLUMBKWN, YPOBEHb CLUMBKU U WC-
MoOJIb3yeMbli MeTOZ WCMbITaHWRA.

CwrBaHe — 3TO Npouecc, Nnpu
KOTOPOM MOJIMMEPHbIE Lienu B no-
NIN3TUNEHE XUMUYEeCKN CBSA3bIBa-
toTCA ApYyr C Apyrom, obpasys
TpexmepHyr ceTb. 3TOT npouecc
yayywaeTr ¢usmyeckme m XnMMu-
yeckme CBOWMCTBa MOAUITUNEHA
1 NOBbILLAET ero Npon3BoAUTE Nb-
HOCTb B YC/IOBUSIX BbICOKOrO AaB-
nernus. CwmBaHMe MOXeT b6bITb
AOCTUTHYTO C MOMOLLbI PasinNy-
HbIX METOZ0B, BK/IlOYasA 061yyeHmne
3/1eKTpoHaMu (pagmaunoHHoe), ne-
pokcuaHoe 1 CnnaHoBoe — JaH-
Hble MeTOAbl ABNSAIOTCA Hanbonee

pacnpocTpaHeHHbIMU. KaXabli
M3 HUX VMeeT CBOW MpeumyLie-
CTBa M HeAOCTaTKM, U TUM UCMOb-
3yeMoro mMeToja MoXeT NOBAUATb
Ha YpOBEeHb CLUMBKW K CBOWCTBA
Tpybbl PE-X.

B/Abl TECTOB

N KNACCUYECKWUIA METO/,

TecTbl Mo onpefeneHvto cre-
neHn CLIMBKW TPy6 M3 CLUNTOrO
nonmaTuneHa obecne4yrBatoT Ha-
AEXHOCTb BbIMyCcKaeMol MNpoayK-
umMn komnaHwven POCTepm.

Ha TekyLwnii MOMeHT Npon3BOA-
CTBOM WCMOJb3YHTCA PasINyHble
MeTo/Abl omnpefeneHns CTeneHwn
clwmMBKK, BKAOYaa anddepeHun-
ANbHYI CKAHMPYOLLYHO Kanopume-
Tputo (ACK), onpeseneHne mexa-
HMYeCKMX CBOWNCTB MaTepmana npu
noMoLLM peomMeTpa U UCMbITaHME
Ha pactaxeHue. Of4HaAKO Mbl pac-
CMOTPUM K/laCCUYeCcKUin 1 Hanbo-
nee TOYHbIA MeTo/ C UCMOoNb30Ba-
HVUeM Kcuaona.

Knaccnuecknin metos onpege-
NIeHVs CTeneHu CLUNBKK B Tpybax
PE-X ocHOBaH Ha TOM MmpuHLUMME,
UTo CWUTbLIM NonuatTuneH 6onee
YCTOMYMB K pPaCTBOPUTENAM, KO-
TOPbIM ABJISETCA KCWUJION.

CTaHgapTHasa npoueaypa npo-
Be/JleHNs TecTa Ha pacTBOPUMOCTb
B KCW/0M1e onucaHa B CTaHjapTe
FOCT P 59112-2020 (B opwuruHa-
ne 1SO 10147:2011) »n BkAKO4YaeT
B Ceb6s HEeCKO/IbKO 3TaroB:

e NMogroToBka obpasua: AaH-
HbIA 3Tan nojpa3symeBaeT M36aB-
neHve obpasua ot cnos EVOH (ec-
1N OH NPUCYTCTBYET) N Hape3aHune

40

WWW.isguru.ru

N2 2/2023



ue

OTONNMEHWE — BOAOCHABXEHWE

CTPYXXKU CTPOro onpegeneHHom
TONWMWHBLI 1 Beca. MNonyyYeHHbIN
obpasey NnomeLlatoT B MeTananye-
CKYH CeTKy C onpejefieHHbIM pas-
MepoM s4einkun. Obpasel, B3BeLLN-
BalOT Ha BbICOKOTOYHbIX BeCax Kak
OTAEeNbHO, Tak U BMecTe C MeTas-
NNYeCcKON CeTKOW.

* MlpuroToBneHne pacTBOpuUTe-
NS: KCUAON JOMKEH 6biTb MNosy-
YeH N3 HaAEeXHOro WCTOYHMKa,
ObITb YUCTBIM W WUMEeTb KBanu-
durKaLMoHHY KaTeroput. Pac-
TBOpUTeNb caeayeT TuUlaTenbHO
OTMEpPUTb N MOMECTUTb B CTEKNSAH-
HY eMKOCTb, cobntogasn TpeboBa-
HWA CTaHgapTa no obbemy. 3aech
BaXHbIM 3Tarnom siBnseTca Aobas-
NeHve aHTUOKCKAAHTa Mo perna-
MeHTUpPOBaHHOW dopmyne, HeCMo-
TP Ha TOT $akT, 4YTO cTaHzapT
AOMycKaeT MNpuv MCNOb30BaHUN
YMCTOro KCWMIona ero He pAobas-
NaTb. MoAyyYeHHbIR pacTBoOp TLa-
TeNbHO MepemMellVBalOT U AOBO-
AAT A0 KNMEHUS.

e MorpyxeHne obpasua: 06-
pasey, AOSXeH O6blTb MOrpyxeH
B KCUNOJ, ciesyeT y6eanTbCs, UTo
OH MOJ/IHOCTBIO MOKPBIT.

* Bpems TecTupoBaHuA: obpa-
3eL HeobX0AMMO OCTaBUTb B KMMS-
uemMm Kcunone Ha BOCEMb 4a-
coB. KuneHne B faHHOM ciy4yae

obecrieunBaeT paBHOMepPHOe mne-
peMellBaHMe pacTBOpPUTENS.
Mo oKOHYaHWK AaHHOrOo 3Tana o6-
pasey AOCTalT U3 KONbbI U JOBO-
AAT 40 KOMHATHOW TemnepaTypsbl,
nocne 4ero OCTaBAAKT CYLINTbCA
npn 140 °C Ha Tpu 4yaca.

MonyyeHne pesynbTaToB: TLia-
TeNbHO BbICYLIEHHbIN obpasel
MOBTOPHO MOABepratoT B3BeLIU-
BAHWIO, N pe3ynbTaT TecTa ornpe-
AenaT No OMMCaHHOW B CTaH-
papte ¢dopmyne. CMbICT JaHHOM
bopmynbl CBOAUTCA K onpegene-
HUIO MPOLEHTHOro COOTHOLLEHUSA
KOHeYHOM Mmaccbl obpasuya K un3-
Ha4aNbHOWN.

BaXHO OTMeTUTb, UTO OTK/O-
HeHnsa OT npoueaypbl Ha KaXoM
3Tane MoXeT 3Ha4YNTeNbHO NOBAN-
ATb Ha KOHEYHbIA pe3ynbTaT Te-
CTa. Mo3TOMy BaXxHO TLlaTeNbHO
cnefoBaTb MHCTPYKLMAM CTaHAAP-
Ta U WUCNO/Nb30BaTb XOPOLIO OT-
KannbpoBaHHOe U MOBepeHHoe
obopyaoBaHMe Ansd obecrnevyeHms
TOYHbIX Pe3ynbTaToB.

Takmm 06pa3om, MOXHO Cy-
AWTb, UTO TeCT MO onpejesieHnto
CTeneHW CLWWBKWU SABNAETCA Oa-
HUM 13 Hanbonee CNOXHbIX MeTO-
[OB MpuW nposBepke kayecTBa Tpyo
PE-X, Tak KaKk TpebyeT He TONbKO
NCNO/Ib30BaHME BbICOKOTOYHOTO

060pyAOBaHNA, HO W BbICOKYH
KkBanudukaumo, npodeccnoHanb-
HbIli OMbIT, @ TakXe NCMOoAb30Ba-
HVe MPOBEPEeHHbIX N HaAeXHbIX
peakT1BOB.

B HOTY CO BPEMEHEM
CerogHa POCTepm obnagaet
COBpeMeHHbIM 0b6opyaoBaHVEM
1N 60NbLUINM OMbITOM NPOBeAEeHMS
nabopaTopHbIX WUCAbITAHUA, YTO
faeT BO3MOXHOCTb MOCTaBAATb
Ha cTpoliky Poccum kayecTBeH-
HOe NpoBepeHHOe obopyaoBaHMe.
Mocne yxopa € pocCCUIiCKO-
ro pblHKa WHOCTPaHHbIX KoMMa-
HWUIA OCHOBHOW 3ajayven POCTepm
CcTano obecnevyeHue noTpebHO-
CTelr 3acCTPONLMKOB KayecTBeH-
HOV NpoAyKumnen Ang peanmsaumnm
NpoeKkToB B 06/1aCTV BHYTPEHHUX
WHXEeHEepPHbIX CNCTeM, a Yepes ce-
™ DIY — yacTHbIX N1y, peMOHTU-
pyroLLMX CBOU AOMa 1 KBapTUPBbI.
Mpexae BCcero Mbl roBOpuM
06 akcmanbHoOM cucteme PE-Xa
3aBoga POCTepm. [aHHaa akcu-
anbHaga cMcTeMa ABASETCA NOSHbIM
aHanorom cmuctembl Rehau, Uponor
N APYrux CUCTEM, MPOU3BOANMbBIX
Ha 3anajHbIx naowagkax. 3To jaet
BO3MOXHOCTb MOBCEMECTHOIO UC-
nonb3osaHusa cucreMbl POCTepm
BMeCTO eBponerickMx 6peHAoB.

N2 2/2023
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BOAOCHABXEHWE — TEM/TOCHABXEHWNE

HOBbBIE TEXHOJIOT WU
NoOroTOBKWM BOObl A4
CUCTEM BOOOCHABXEHUS
N TEMJTIOCHABXEHWS
ABTOHOMHbIX

MUNJ1bIX 30AHNW

A. . Mepsos, 0. m. H., npenodasamesns Kagpedpel

BuB HUNY MI'CY, pykogodumene cekyuu «BodocHabxceHuex»
HOYy4YHO-3KCNepmMHo20 co8ema KOHCOpYUymMa
«CmpoumesiscmMaeo U apxumekmypa»

4. B. Cnuyos, k. m. H., dupekmop MN3CM HNY MICY,
y4eHbll cekpemaps Hay4YHo-3KCnepmHo20 coeema
KoHcopyuyma «CmpoumesnibCmeao U apxumekmypa»

A. O. KpyneHko, K. 3. H., ucnosiHumeneHell dupekmop HABB,
omeemcmeeHHsIl cekpemaps Hay4YHO-3KCnepmHo20 coeema
KoHcopyuyma «CmpoumesisCmeo U apxumekmypa»

ASIEKCEN [EPMAHOBUY [IEPBOB T. 3. AyH2, acnupaHm kagedpsl BuB HUY MICY

Jlokmop mexHUYeckux Hayk,
npenodasamens Kagpeopsl

BuB HUY MI'CY, pykosodumesns
cekyuu «BoodocHabxceHue» Hay4Ho-
3KCNepmMHo20 cosema KOHCOPYUyMa
«CmpoumensCcmeo u apxumekmypax.

B pasBUTBIX CTpaHax LUMPOKO MCMOJIb3yeTcs A00YUCTKA BOAbI, MO-
CcTynalLleli U3 ropoACcKoro BoAonposoga. 3T0 MHOro4YMC/IEHHbIE CU-
CTeMbl «y KpaHa», CMCTeMbl NOAFOTOBKU NMUTLEBOV BOAbI B CTOJIOBbIX,
pecTtopaHax, 60/ibHMLAX U T. A. YCTaHOBKA MUHU-CTaHLMIA YMCTOW BO-
Abl B loMe nnm oduce BCe Yallle paccCMaTpMBaeTCsl Kak albTepHaTMBa
NoKynKe 6yTUNIMpoBaHHOI BOAbl — KaK MO Ka4yecTBy, Tak M MO 3KOHO-
MMNYEeCKUM coobpakeHnssM. MHorne coBpeMeHHble 06beKTbl — MeAun-
LUMHCKME 03[0pOBUTE/NbHbIE LEeHTPbl U MOJANKANHUKN, 3/INTHbIE XU-
Nble foMa, opUCHbIE 3AaHNSA NPeAbABAIOT NOBbILLEHHblEe TPpe6oBaHUA
K cocTaBy BOAONPOBOAHOW BOAbI MO cofep>KaHUIo Xenesa, 6akTepunia,
B3BELUEHHbIX BELLEeCTB, a TalkoKe MO >XKeCTKOCTU. YCTaHOBKA CTaHLUIA
AOOUNCTKN BOAbl B 3[laHUAX CBfi3aHa C npo6nemamm pasmeLleHUs,
MOHTa)a U 3KcnyaTauum (CepBUCHOro o6cny>xmBaHums). OT BblI6paH-
HOA TEXHOJIOTUN OYUCTKN 3aBMCUT He TOJIbKO Ka4yecTBO BOAbl, HO U
rabapuTbl COOPY>KEHWUIA, 3aTpaTbl Ha MOHTa)X U 3KCMJlyaTaLuio, yyuun-
ThiBaloLMe 06beMbl CTOUHBIX BOJ M BOAbl Ha COGCTBEHHbIE HYXAbI.

B MupoBoOi mpakTuke HakonaeH
OBLLUVPHBIV OMbIT Pa3paboTKu 1 Npu-
MEHEHUS Pas/INYHbIX TEXHONOTN
yNyylleHnss KadecTBa BOAbl, Moja-
BaemMoW B BOAOMPOBOAHYH CEeTb.
OpHako B HacToslee BpeMs Bce
bonbluee npeanoyTeHMe OTAAETCA
MeMbpaHHbIM MeToZaM BBUAY NX OT-
HOCUTE/IbHO HEBbLICOKOW CTOMMOCTH,
KOMMaKTHOCTW, MPOCTOThI 06CYXMBa-
HUs [1]. TpagnLMOHHbIE TEXHOIOTUN

C NCMOb30BaHVEM HanopHbIX Gub-
TPOB C 3arpy3kamu 13 necka, yrns
N NOHOOBMEHHbBIX CMOM FPOMO3ZAKM,
TpebyoT 3aTpaT Ha 3KChayaTauuo
(3amMeHa 3arpysok WA nx pereHe-
paumus), Npy UX NPOMbIBKE N pere-
Hepauuun obpasyroTca cTokum [1, 2].

BBegeHMe nnatel 3a MoOAb30Ba-
HVe BOJAOMPOBOAHOM BOLOM W 3a
COpOCbl B KaHanM3auumio BblHYXAa-
eT MCMonb30BaTb BOAOOYUYMCTHbIE
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CUCTEMBI, MOTPEBASOLLNE MUHVIMANb-
HOe KOJINYeCTBO BO/Abl U He NMeto-
e c6pocos [3]. CoBpeMeHHble pas-
paboTkM cuUCTeM BOAOMOArOTOBKM
C NMpUMeHEHNEeM MeMbpaHHbIX Tex-
HOJIOTUIA MO3BONSAT CHabXaTb WH-
XeHepHble CUCTEMbI KauYeCTBEHHOW
BOZOW, obecneymBas HafeXHOCTb
nx pabotbl [3, 4].

CoBpeMeHHOe COCTOsIHME ropoj-
CKOro CTpOUTENbCTBa TpebyeT nogaun
B 3/laHUS HE TONbKO KayeCTBEHHOW
NUTLEBOW BOAbI, YAOBNETBOPSOLLEN
TpeboBaHusm CaHlnH, HO 1 BoOAbI
ANs cneumanbHbIX TEXHONOMMYEeCKNX
HY>XZ: MOAMUTKN KOHTYPOB Tenoce-
TV N OTOMJEHUs,, OpoCUTENen N nc-
naputenen cuctem KOHAULMOHUPO-
BaHWSA BO34yxa, MapoBbIX KOT/MOB
«KPBILLHBIX KOTebHbIX» A8 CUCTEM
TennocHabxenHus [3].

B 3aBucMmocTn oT TpeboBaHWl
K KayecTBy MOArOTOBNEHHOWN BOAbI
B CucTeMax HaHobunbTpauum uc-
NONb3YHTCA MeMbpaHbl C pasHbl-
MW MoKasaTens My CeneKTUBHOCTU
(conesagepxmBatoLLelri CNocobHo-
CTblO). [Ans HyXA NOAMUTKU Tenno-
ceTM U ropsiyero BOAOCHABXEHUA
KapboHaTHbIN MHAeKkc Kl ouunileH-
HOW BOAbl B MEMOPaHHbIX yCTaHOBKaX

AOJDKEH YAO0BNETBOPATL CiefyHoLlWmm
ycnoBuaM:

Kl = [Ca+2]-[HCO-3] < 2-5,

rae [Ca+2] n [HCO-3] — KOHUeH-
Tpauua KanbUMs U LENOYHOCTb,
Mr-3KB/ 1.

B HacTosiLee Bpemsa uUenbiii psj
XWANbIX 06BHEKTOB CTPEMUTCS neperi-
TW Ha aBTOHOMHOE BO/IOCHabXeHue
N TennocHabxeHne. 3TO MNO3BO/SA-
eT CyLlecTBEHHO COKpaTUTb nnaty
3a Bogy. OcobeHHO 3¢PeKTVBHbIM
npeAcTaBNseTCs Mepexoj Ha aBTo-
HOMHOe BOZ0CHabXxeHVe B paioHax,
rae 4ns BOAOCHaOXEeHUs MCronb3y-
tOTCS MoA3eMHble BOJpl. Moj3eMHble
BO/bl 4acTo, MOMMMO MOBbILLIEHHO-
ro COoAepXaHVs Xefesa U XecTko-
CTW, cofepxaT psj PacTBOPEHHbIX
3arpsisHeHnr (Takux kak ¢ropuapl,
aMMOHUWIA, CTPOHUWA, ANTUK, 60p
1 Ap.), YAaneHme KoTopbIX U3 NUTbe-
BOVI BOAbl TpebyeT CylLleCcTBeHHbIX
3aTpaT. llepexos Ha aBTOHOMHOe
BOAOCHabXeHVe 06bekTa Mo3BONSA-
eT KCNo/b30BaTb Ha 0bbekTe HOo-
Bble TEXHO/IOMMM, NO3BOAsOLLMe 60-
nee 3¢pPeKTUBHO U ZeLleBo peLnTb
npo6aemMbl MOArOTOBKM KayecTBeH-
HOW BOAbI U He 3aBUCETb OT PaboThl
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Puc. 1. TexHos02uYecKue cxeMsl 8000N0020MOBKU 0/14 X03:UCMB8eHHO-NUMbe8020
U 20ps14e20 8000CHAGICEHUSA ABMOHOMHbIX HCU/bIX 06BeKMOo8: a) MpaduyUOHH®bIU
Nnooxod K co30aHU0 cxeMbl 8000N0020moeKu: 1 — npuemHbIl 6aK UCXOOHOU
800bl; 2 — HACOC N00aYU 800bI HO OYUCMKY; 3 — GuUALMPLI 06e3)HeNe3UBAHUS;

4 — npomexqymoyHsili 6ak obe3xceneseHHoU 800kl 5 — npomexymoyHeili Hacoc
nodayu Ha PuaLMpPLI Npedoyucmku neped cucmemoli 06pamMHO20 0CMOCa;

6 — nampoHHsle Guabmpel npedo4ucmku; 7 — paboyuli HACOC yCMaHOB8KU
06paMHO20 0CMOCa; 8 — YCMAHOBKA 06pAMHO20 0CMOCa; 9 — cucmema 003UpPOBAHUS
UH2ubuMopPa 0cadkoobpa308aHUS 0/ cCUcmMeMbl 06pamHo20 ocmoca; 10 — cucmema
003UpoBaHUS UH2U6UMOPA Koppo3uu; 11 — cucmema HAMPUU-KAMUOHUMO8020
ymseyeHus; 12 — pacmeopHsil 6ak mabaemuposaHHol conu; 13 — paboyuli
HACOC yCMaHoBKU ynempaduaempayuu; 14 — ycmaHoska ynempaduaempayuu;
6) UCNO/16308AHUE HOBbIX PA3PABOMOK 0/ COKPAUEHUS pacxoda
KOHUeHmMpama MemopaHHbIX yCMaHoB0K U 0/151 6opbbbl ¢ Koppo3uel

AMUTPUI BIAAUMUPOBUNY CIINLIOB
KaHoudam mexHu4eckux HayK,
dupekmop MN3CM HNY MICY,
YyuYeHsIl cekpemapb Hay4YHO-
3IKCNepMHO20 co8emMa KOHCOpYuyma
«Cmpoumenscmeo u apxumekmypax.
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APTEM OJIEFOBUY KPYTIEHKO
KaHOudam 3KkoHOMUYeCKUX HayKk,
ucnoaHumeneHslli dupekmop HABB,
omeemcmeeHHslIl cekpemaps Hay4Ho-
3KCNepmMHo20 cogema KOHCOPYUyMa
«Cmpoumenscmeo u apxumekmypax.

LleHTPann30BaHHOro BOAOCHAOXeHNS
[2, 4]. OgHaKo 1 B cxemMax aBTOHOM-
HOro BOAOCHAGXeHUsA NMetoTCa pas-
NVYHble NOAXOAbl K PEeLUeHuo npo-
6/71eM 0UNCTKM BOAbI, KOTOPbIE MOTYT
3HaYNTENbHO OTANYATBLCSA Kak No Be-
NIYMHe KanuTanbHbIX, Tak 1 NO Be-
INYNHE 3KCMyaTaunoHHbIX 3aTpar.
B HacTosiLeli cTaTbe MpoBeAeHO KO-
HOMMYeCcKoe CpaBHeHVe TPaANLINOH-
HOro MOAX0Aa K 0UMNCTKE MOA3eMHbIX
BOJ, AN MNOAyYeHUs BOAbl MUTbLEBO-
ro KayecTBa 1 60pbbbI C KOPpPO3Mel
TPyb60MNpOBOAOB ropsivero BogOCHab-
XeHUs, a Takke HOBbIX Pa3paboTok
kadpeapbl «BogocHabxeHns u Bo-
pootBegeHuna» HUY MICY. TexHo-
Nnornyeckme Cxembl MPOLLECCOB BO-
[LOMOArOTOBKM AN BOAOCHabXeHUs
aBTOHOMHbIX 06 BbEKTOB NpejcTasne-
Hbl Ha pwuc. 1.

HeobxognMoi CTyneHblo CxeMbl
ABNAETCA OYNCTKA NOA3eMHOM BOAbI
oT enesa (puc. 1). Ansa yaaneHus
Xenesa MCNONb3yHTCA pasinYHble
TexHonorun [1]. Hambonee wwmpo-
KO MPUMEHSeMON TexHonorvern aB-
NAeTCa NCNOoNb30BaHMe KaTanmuTmye-
ckmx 3arpysok [1]. B cnyuasax, korga
noZ3eMHble BOAbl COAep>KaT B MOBbI-
LLIEHHbIX KOHLEHTPaLMAX XeCTKOCTb,
bTOp, CTPOHUWI, ANTWNIA, aMMOHWIA,
ANS OUUCTKM AOMOAHUTENBbHO Mpu-
MEHSAIOT YCTaHOBKM 06paTHOro ocMo-
ca. B cnyyae ecnm ncxogHasa nogzem-
Has BOJa MMeeT BbICOKYHO XXeCTKOCTb,
ANS UCMONb30BaHNS ee B ropsyem
BOAOCHabXeHNM cneayeT ymsirdyatb

NCXOAHYH0 BoZy. TpaAnLIMOHHO yaane-
HWe XeCTKOCTN NPOU3BOANTCS C NpW-
MEHeHMeM YCTaHOBOK HaTpuii-ka-
TnoHnpoBaHusa (pwuc. 1). Ewe oaHa
CTaTbs 3aTPaT A/19 aBTOHOMHOIO ro-
psyero BoAOCHabXeHWss — 3aTpaThbl
Ha MNoAJepXaHWe KayecTBa rops-
yell Bogbl — 6opbba C Koppo3ueil.
Ans 60pbbbl C KOppO3Men B cucTe-
Me ropsiyero BofocHabxeHUst B Mo-
CTynatoLlyto B 6orinepbl BoAy fAO-
3MPYHOTCA MHIMMOGUTOPBI KOPPO3UK.
Cpean Havnbonee 3¢pPeKTBHBIX WH-
rMOUTOPOB ClefyeT BblAennTb «<AMU-
HaT-AM» (Npon3BOACTBO «TpaBepc»,
r. MockBa). s ycnewHoro KoHTpo-
NS KOPPO3MOHHbIX MPOLLECCOB KOH-
LeHTpauns WHrnemutopa B LMPKY-
NALUMOHHOM KOHType ropsiyeii Bobl
noajepXxnBaeTtca Ha yposHe 1 mr/n.
OfHako nepexogdalyne B BOAY MOHbI
Xenesa CBA3bIBAOTCA C MOJieKylamu
NHIMBUTOPA, YTO CHUXAaeT ero NHru-
bupytoLlee AelicTBME 1 TpebyeT Ao-
31MPOBaHUA AOMONHNUTENBHOMO KO-
yecTBa WHrnomutopa. Moatomy Ans
60pbObI C KOpPO3Meln B cUCTeMe ro-
psiuero BOAOCHabXeHns TpebyeTcs
MOCTOSIHHOE A03MpOBaHMe UHrMbu-
TOPOB KOPPO3MM, YTO CyLLEeCTBEHHO
BANSIET Ha BEANYMHY 3KCmyaTauu-
OHHbIX 3aTpaT obLein cucTteMbl BO-
JlOCHabXeHns obbekTa.

Ans 3KOHOMUYECKOro CPaBHeH WS
BapVaHTOB BOZOMOArOTOBKM /15 XO-
35ICTBEHHO-ObITOBbIX HYX/, @ TakxXke
NS ropsiyero BOAOCHAOXeHUSA XW-
NOrO 3J,aHKSA NPOBEAEHO CPaBHeHMe

CropocTh ohpaIonaHI oagkn

E‘aCOJ, MIT-3ER9

L] 7 ] # 10
Koadubimpent gonnespsponasss, K

Puc. 2. CpasHeHue ckopocmeli 06pa308aHUsA 0CA0KA KapboHamMa Kanbyus
(3asucumocmu ckopocmu 0bpa3osaHus KapboHAMa Kanbyus om KosppuyueHma
KOHUYeHmMpupo8aHus 8006l 8 ycmaHoske K) 8 npoMblUIEHHbIX PYOHHbIX
MeMB6paHHbIX annapamax ¢ pasaudHeIMu MmembpaHamu: 1 — annapam
€ obpamHoocMomuyeckumu membpaHamu BLN, 0o3a uHzubumopa
«AMUHam-K» — 5 m2/n; 2 — annapam ¢ HaHoYuUALMpPayuoHHsIMU MembpaHamu 90 NE,
0030 uHaubumopa «AMuHam-K» — 1 m2/n; 3 — annapam ¢ HAHOGUALMPAYUOHHbIMU
membpaHamu 70 NE, do3a uHaubumopa «AMuHam-K» — 1 ma/n
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roZloBbIX 3KCMyaTaLMOHHbIX 3aTpaT
BCero Komrnekca obopysosaHus. Pac-
YeTbl 3aTpaT BK/IOUALOT ANS YCTaHOB-
Kn obesxenesnBaHUA: rojoBble 3a-
TpaTtbl Ha 3aMeHy 3arpy3ok (BIRM),
a TaKxke 3aTpaTtbl Ha C6poC B KaHa-
NN3auno NPOMbIBHOM BoAbl GUSib-
TPOB. [Na yCTaHOBKM HaTpuii-kaTu-
OHWTOBOrO yMsArYyeHusa (MOAroTOBKM
BOAb! AN KOHTYpa ropsiyero BOJO-
CHabXeHVA) onpeaensnnce pacxoabl
Ha: rogoBoe noTpebneHve Tabnetn-
pOBaHHOV COMW, FOAOBbIE PacXoAbl
Ha 3aMeHy MOHOOOMEHHOW CMOJbI,
a TaKkKe pacxoAbl Ha CbpocC B KaHaNW-
3310 pereHepaLMOHHbLIX PaCTBOPOB
1 BOJ OTMbIBKW. 1A aKcrayaTaumm
KOHTypa ropsiyero BOAOCHaGXeHUs
BaXXHOW CTaTbell 3aTpaT fAB/AeTcs
MOCTOSIHHOE A03MpPOBaHMe B NCXOA-
HYHO BOAY WHIMMOGUTOPOB KOPPO3MNU.
Ans onpefeneHvs rofoBbiX 3aTpaT
Ha 3KCnyaTaumio yCTaHOBKYM 0bpaT-
HOro 0CMOCa OMpesenstoTCs 3aTpaThl
Ha 3aMeHy MeMbpaH, Ha [031poBa-
HVe MHIMBUTOPOB 0CaAKoObpasoBa-
HUS, Ha MpoBejAeHVe XMMUYECKNX
NPOMbIBOK MEMBPaH, Ha 3aMeHy Kap-
TPUAXKEN NPeAocYNCTKY, a Takke 3a-
TpaTbl Ha 31eKTPO3HEepPruo 1 cbpoc
KOHUeHTpaTa B KaHanu3auuwo. Pe-
3yNbTaTbl pacyeTa 3atpaT npej-
CTaBneHbl B Tabn. 1. Ans pacuyetos
MNCNONb30BaNu JaHHble PUPM — 13-
roToBuTeNnen obopyfoBaHMA K Mo-
CTaBLLMKOB 3arpy3oK ¢unbTpoB, MeM-
6paH ” peareHToB.

[na HOBOro BapuaHTa BOZOMOA-
rOTOBKM NCMOJIb30Bav pa3paboTaH-
HbIi aBTOPaMM MOAX0Z K CO3AaHNIO
CXeM MUTbEBOro BOZOCHabBXeHUs,
onucaHHbIi B [2]. CyLHOCTb NOAXO-
4@ K MPOM3BOACTBY MUTLEBON BOAbI
C NpPUMeHeHneM MeMbpaH COCToUT
B MPUMEHEeHUN HaHOPUAbTPALMOH-
HbIX MeMbpaH C BeINYNHOW cpej-
Hell cenekTUBHOCTM no consam 70%.

Kak nokasaHo B [2, 4], 3TO no3BONS-
eT COKpaTUTb MHTEHCUBHOCTb OcCaj-
KOOBpasoBaHWMsA, YMeEHbLIUTb A03Y
NHrMémuTopa A0 BeNNYuHbl 1-2 Mr/n,
COKPaTUTb Pacxobl Ha XUMUYeckme
npoMbIBKM (Tabn. 2). MNMpumeHeHne
HaHOOUNBTPALMOHHBIX MeMbpaH
rno3BonseT pa3paboTaTb cUCTeMy
coKkpalleHns pacxoja KOHLeHTpa-
Ta A0 BeNVYMHbLI, He MNpeBblllato-
weri 5% pacxosa MCXOAHOV BOAbI,
noctynaroLlern Ha ouuncTky [2]. Ans
cokpalleHus 3aTpaT B MpoekTe OT-
Kazanucb OT CUCTEMbl MPeAoYUNCTKN
C MpUMeHeHVeM obe3xene3nBaHuns,
TaK Kak HeBblCOKas KOHLeHTpaums
xenesa (4o 1 Mr/n) genaet 6e3onac-
HOM 3KCMayaTaumio YCTaHOBKM Mpu
ycnoBun 3GdeKTUBHOro yaaneHus
Xenesa npu MpoBeAeHUn Xnmmye-
CKMX MPOMBIBOK U OZHOBPEMEHHOM
yAaneHnn ocagka kapboHaTta Kaib-
ums [5]. MprMeHeHne HaHOPUABTPa-
LMOHHbIX MeMbpaH, MeroLLx bonee
BbICOKOE 3HaYeHwue yaensHOM NpoHU-
LLaeMOoCTH, MO3BOJIAET Takxke COKpa-
TUTb BEINYMHY paboyero AaBneHns
1 obLiee KONYECTBO MeMbBpaHHbIX
annapatos [5]. [Ana npown3soacTBa
ropsyei Bogbl 3pPeKTNBHO NCMONb-
30BaTb HAHOPUNBLTPALMOHHbIE MEM-
6paHbl C BENVYUHOV CenekTUBHO-
ctr 90% (Tabn. 2). Ana 3Toro yactb
annapaToB Memb6paHHOIM YCTaHOB-
K MCNONb3YIOT HaHOGUNLTPALMOH-
Hble MemMbpaHbl C 6osiee BbICOKOU
CenekTVMBHOCTbLIO, 0becneynBatoLLei
CHVXXeHMe KOHLEHTpauumn Kanbuus
Ha 90%, a wenoyHocTn Ha 80%. 3To
Nno3BO/SEeT AOCTUYL KayecTBa BOAbI
Ha ypoBHe TpeboBaHW ANA BOAO-
rperiHbIX KOTNOB (BeINYUHbI Kap-
60HaTHOro MHAeKca — npousBeje-
HUA KanbuMa Ha wenodHocTb 0,5).
Ha pwc. 2 nokasaHbl pesynbTaThbl
onpeseneHns ckopocTer o6paso-
BaHVA ocagka kapboHaTa Kanbuus

Puc. 3. YcmaHoeka 06pamH020 0CMOCa npou3800umensHOCMbH0
30 ky6. M 8 YaC 0159 8000CHAO}CEHUS ABMOHOMHbIX 06BeKMO08 € cucmemoli
cokpauweHus pacxoda koHyeHmpama do 1-0,5 ky6. M 8 yac

o
s

TE 30 AYHI (MbAHMA)
AcnupaHm kagedpel BuB HUY MICY.
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Ta6nmu,a 1. CpaBHEHVIe TEeXHMKO-IKOHOMMYECKUX MoKasaTesnen Pa3/zInyHbIX CXeM BOAOMOArOTOBKU

Craron sarpar, napaerpu yerawosox | OMETRIOME | Teerareenan,

1.

YcTaHOBKa 06e3Xene3nBaHns:

1.1.  +KanuTanbHble 3aTpaThl, pyb. 1860 000 —
1.2. *NpoV3BOAMTENbHOCTb MO YNCTON BoAe, M3/Y 33,0 —
1.3. *+ CbpoC B KaHanM3aumo, M3/4 1,0 —
1.4. - ropaoBble 3aTpaThbl Ha 3ameHy 3arpy3ku BIRM, pyb/rog 132 270 —
5 YcTaHoBKa
: Na-kaTMOHVpPOBaHNS:
2.1 * KanuTanbHble 3aTpaThl, pyo. 744 000 —
2.2.  +cbpocC B KaHann3aumo, m3/y 1 —
2.3.  *TrofoBble 3aTpaTbl Ha MOBAPEHHYH COJb, Pyb/rog 564 000 =
3. YcTaHOBKa 06paTHOro 0CMoca:
3.1 * KanuTanbHble 3aTpaThl, py6/m? 2400 000 3720000
3.2.  * NpOM3BOAUTENBHOCTb, M3/4 10,0 28,0
3.3 + COpOC KOHLEHTpaTa B KaHanm3auuo, M3/y 3,0 1,0
3.4. - ropoBble 3aTpaTbl Ha 3N1EKTPO3HEPruto, pyd/rog, 450 000 567 000
3.5 * rOAI0BbIE 3aTPaThl HA MOKYMKY MHIMbuTOpa, pyb/rog 560 000 210 000
3.6.  *rozoBble 3aTpaThbl HA MOKLLME PacTBOPLI, Py6/ro 140 000 124 000
4. MNMoAroToBKa ropsyein BOAbl:
Bnok A031MpoBaHNS NHIMBUTOPA KOPPO3UN:
4.1.  +KanuTanbHble 3aTPaTbl, CTOMMOCTb 6J10Ka, Pyb. 100 000 80 000
42 " FgﬂOBble 3aTpaThbl Ha MOKYMKY MHTM6UTOPa Koppo3un, pyb/ 490 000 245 000
YcTaHoBKa yNbTpadUAbTPALIMM AN OUUCTKM ropsiyeri BOAbI,
Ha bainace:
4.3. - KanuTanbHble 3aTpaThl, py6. — 100 000
4.4.  +cbpoc B kaHanm3sauyuto, M3/y — 0,05
5. O6LMiA pacxos cbpoCcoB B KaHanmsauuio, M3/y 50 1,05
6. O6bLme rofoBble 3aTpaThbl Ha COPOC B KaHaNM3aLumo, pyb/rog 700 000 140 000
7. O6Lme kanuTanbHble 3aTpaTbl Ha 060pyAOBaHME, Pyo. 5104 000 3900 000
8. CyMMa 3KkcnyaTaLmoHHbIX 3aTpaT, py6/roa 3036 270 1286 000
9. MpuBeaeHHble 3aTpaThbl, pyb/roa (3 = K/6 + Cakc.) 3 886 936,67 1936 000
46 WWW.isguru.ru Ne 2/2023
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XIX MEXOYHAPOOHAA BbICTABKA

3HEPIrO- M PECYPCOCEBEPEFAIOLLUME  BHYTPUOOMOBbIE COBPEMEHHBIE CTPOUTEJIbHBIE
TEXHOJIOMUMA WH>XEHEPHbBIE CUCTEMBI MATEPUAJIbl, TEXHOJIOI MU
1 OBOPYOBAHME

SKCIUIYATALMA ABTOMATU3ALIMS 1 MIPOrPAMMHOE
XUJTULLIHOIO ®OHLA. OBECMNEYEHUE. YCNYTU ONSA XKKX. KOMMYHAJIbHAA TEXHUKA
KAMUTAJIbHBIA U TEKYLLUUNA PEMOHT .

BJIATOYCTPOUCTBO FOPOACKUX PECTABPALINA U COXPAHEHUE
CUCTEMbI KOMMYHUKALIUW, 1 MPUOOMOBbIX TEPPUTOPUIA OBbEKTOB KYJIbTYPHOIO HACJ/IEAUS

BE3OMNACHOCTU U KOHTPOJIA

BOOOCHABXEHUE, BOOOOTBEOEHUE,
noaAroToBKA N OUNCTKA BOAbI

OAHOBPEMEHHO

C «XKKX POCCUW» MPONOYT
MHHOBALIMOHHbIE
MPOMBILLIEHHBIE MPOEKTbI:
POCCUNCKUI
MEXXOYHAPOOHbIN
SHEPIFETUYECKUN ®OPYM,
BbICTABKA CBAPKA/WELDING,
BbICTABKA-KOHIPECC
«3ALLUTA OT KOPPO3UU»

A\‘ VL POCCHICKUI

MEXOYHAPOIHbI

4 h SHEPTETUYECKI
DOPYM

SALNTA

0T KOPPO3UKN

|

KOHIPECCHO-BbICTABOYHbIV LEHTP TE/./DAKC: +7 (812) 240 40 40 (AOB. 2622, 2245)
GKH@EXPOFORUM.RU, GKH.EXPOFORUM.RU

EXPOFORUM
CAMAS! AKTYAJIbHASI MUHGOPMALIYS O MPOEKTE

POCCUS, CAHKT-NETEPBYPI, METEPBYPICKOE LLIOCCE, 64/1 B HALLEM TELEGRAM-KAHAJIE!
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B 06paTHOOCMOTUYECKUX U HaHO-
dUNBTPALMOHHBIX annapaTax B 3a-
BUCMMOCTW OT 3Ha4eHns Ko3pPpuLm-
eHTa CHWXeHMs obbema WNCXOAHOM
BoAbl B ycTaHoBke: K = Q /Q,. bna-
rogapsi NpYMeHeH 1o HaHoPUNbTPa-
LMOHHBIX MeMbpaH pacxoj KOHLeH-
TpaTa YCTaHOBKM BOAOMOArOTOBKM
coctaBnseT He 6onee 2,5-3% ot pac-
X0/, NCXOZAHOI BOZbI, MOCTyNatoLLeit
Ha ouuncTky [6]. Ha pwuc. 3 npea-
CTaBneHbl GOTO YCTaHOBKM MpOU3-
BoauTenbHocTblo 30 Ky6. M B yac,
CHabXeHHOV 6710KOM MeMbBpaHHbIX
annapaToB-KOHLEHTPaToOpPOB, NO3BO-
NAOLMX COKPATUTL PACXOs KOHLeH-
TpaTta A0 BeNuYMHbI 1 Ky6. M B 4ac.

Mpwn HepaBHOMepHOM OT6OpE ro-
psiuei BoAbl, MPW NperMyLLecTBeH-
HOM oTbope B TeuyeHWe AHEBHOrO
BpeMeHN, B HOYHOe BpeMsA Boga
LUMpKYAMpyeT B KOHType K Mpowuc-
XOAUT KOppo3us. PelleHne npobe-
Mbl OUNCTKN LUPKYyIUPYHOLLeli BO-
Abl OT Xefesa MPou3BOANTCA MpU
NCNONb30BaHUM MNpuUHUMUNA «baii-
MacHOM» OUYUCTKW. 3TOT MPUHLMN
3aK/II0Y3eTCs B HeMpepbIBHOM yAa-
NeHNV HakanIMBaeMbIX B LIMPKYAN-
pyloLLen BoAe 3arps3HeHUin nyTem
nponyckaHua ee yepes3 crneumanb-
Hble GUALTPBI. MPON3BOANTENLHOCTL
YCTaHOBKM «bBalinacHoM» O4YMUCTKM
noabupaeTcsa Takum 06pasom, YToobI
B TeUEHMe CyTOK Yepes Hee npoLuen
BeCb 06BbEM LIMPKYAMpPYIOLLLE B CU-
cTeMe Boabl (puc. 4). Ana o4ncTkn
ropsivye BOAb! MCMOJIb3yHTCA MNOO-
BOOKOHHbIE yNbTPadUabTPaLMOH-
Hble MeMb6paHbl, MetoLLne pasmep
nop nopsagka 0,01 MUKpoOHa, 4TO
nossonsetr UM 3¢ eKTMBHO 3asep-
XnBaTb CaMble MefKue KOMToUJbI
rMAPOOKNCK Xenesa. YnbTpadpuib-
TpauMOHHasa cucTeMa «bainacHom»
OUNCTKN ropsiveri BOAbl MPOU3BO-
antensHoctero 1000 nnTpoB B 4ac
npeacTtasfieHa Ha pwuc. 5. MpuHUMn
paboTbl cUCTeMbl YynbTpaduabTpa-
U1 coctouT B GUILTPOBAHWM BO-
Abl Yepe3 ynbTpadunbTpauoHHbIe
MeMbpaHbl MNP HU3KOM JaBaeHUn
(0,5-2,0 6ap). Mpn 3TOM Ha mem-
bpaHe obpasyeTcs C/IOM PbIX0Oro
ocafka rmApookncK Xenesa, KoTo-
PbIfi, MO Mepe HaKOoMIeHWs, CHUXa-
eT Mpou3BOANTENbHOCTE MeMbpa-
Hbl. PUALTPOLUMKA, B 3aBUCMMOCTH
OT COoZepXaHus B BOAe Xenesa,
anntca ot 10 go 30 MuHyT. lMocne
OKOHYaHNA ¢unbTpoumKna cnegyet
LMK NPOMbIBKW. [pY 3TOM OYunLLeH-
Has (npowejwas yepes MeMmbpa-
Hbl) BOAA MojaeTcs Moj AaBaeHu-
eM B KaHan ¢uabTpaTa «0bpaTHbIM
TOKOM», MPOXOAUT Yepes MemMbpaHy,

Croaxn
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KOpExRn

Boaonomrorosxa

Puc. 4. MpuHyun «6alinacHoli» o4ucmku 2opsideli 8006l 0m Xcesnea
C NpuMeHeHueM yCmaHo8KU y16mpaduaempayuu

Puc. 5. BHewHuli sud ycmaHoeku yasmpaduasmpayuu 015 «6alinacHol» 04ucmku
2opAYeli 800bI YUPKYAAYUOHHO20 KOHMYpPA cUCMeMbl 20pA4e20 8000CHAOXeHUS
2ocmuHuysl «Xasmmsy» (Mockea). [poussodumensHocms — 1000 aumpos 8 Yac

KOHICHTPAIHA KEmea
B dmeTpate, Mo

A

2500

2000 4

1500 4

1000 4

500

Bpessa mpoMRIREH,
I, CeK

Puc. 6. V3meHeHue koHYyeHmpayuli xene3a 8 npobax npomsieHoli 8006l 8 308UCUMOCMU
0m 8pemeHU nNpogedeHUs NPOMbIBKU YCMAHOBKU yAbmMpaduasmpayuu
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INTERNATIONAL MEXYHAPOIHAA
ASSOCIATION OF

A ‘: FOUNDATION AccounaLps .
CONTRACTORS ®YHOAMEHTOCTPOUTENEN

KANEHAAPb MEPOMNPUATUI 2023 ropa*

KOHOEPEHUN, DOPYMbI U CEMUAHAPbDI
MEXOYHAPOOHOW ACCOLMALMM OYHOAMEHTOCTPOUTESEN

AHBAPD
CEMUHAP «CelicMOCTONKOE CTPOUTENLCTBO U CEMCMMNYECKOE PallOHMpPOBaHnEe»
(kypc nekuwnii B AO «HUL, «CTponTenbcTBo») Mocksa 25-26 AHBAPA
MAPT
KOHOEPEHLINA «UHXeHepHan 3awTa TeppuTOpuii, 3aaHNI 1 COOPYKEHUIT» Coun 22-23 MAPTA

CEMUWHAP «UH»KeHepHble n3bICKaHNA 1 NpoeKTpoBaHue pyHAamMeHTOB

Ha MHOrosieTHeMep3nbixX rpyHTax» (Kypc nekuuin 8 HAMOCTI Mocksa 12-14 ANPENA
um. H. M. TepceBaHoBa AO «HUL| «CTponTenbcTBO»)

KOH®EPEHL/A «OcHoBaHuA 1 pyHAaMeHTbI: COBPEeMeHHbIe TEXHONOrnm, _
cneyyanbHas TeXHUKa, o6opyaoBaHue 1 maTepuanbi» (B pamkax BbictaBku CTT Expo) Mocksa 24-25 MAA

KOHOEPEHUMNA «Onopbl n pyHaameHTbl anaA BJ1: TexHonorum

NpPOEeKTNPOBaHUA U CTPOUTENbCTBA» CaHkr-leTe p6yp r 5-6 NONA
CEHTABPb

KOHOEPEHLMA «MocToBble cOOpYKEeHMNA: COBPeMeHHble TEXHOJIornun _

NpPOEeKTNPOBaHUNA, CTPONTENbCTBA U PEKOHCTPYKLMN» Mocksa 20-22 CEHTABPA

HOABPb
MEXAYHAPOAHbIV CTPOUTENbHbIV ®OPYM «APKTUKA» TiomeHb 14-16 HOABPA

YYACTVE MEXXAYHAPOOHOW ACCOLIMALIN OYHOAMEHTOCTPOUTESEN
B OTPACJIEBbIX BbICTABKAX:

14-17 OEBPANA 2-3 MAPTA 28-31 MAPTA

SIBERIAN BUILDING WEEK APKTUKA-2023 MOSBUILD
HoBocnbupck MockBa MockBa
18-20 ANPENA 18-20 ANPENA 18-20 ANPENA
INTERSTROYEXPO BUILD URAL 3ALUTA OT KOPPO3UU
CaHkT-lMNeTepbypr EkaTepuH6ypr CaHkT-letepbypr
25-27 ANPENA __ Jll  23-26 MAA | 6-8 NIOHA
MININGWORLD RUSSIA CTT EXPO METAJUJTOKOHCTPYKUUU

Mocksa Mocksa Mockea .

*B kaneHgapb 2023 roaa MmoryT 6bITb BHeCEHbl USMEHEeHUA, Kacaloluecs
KOPPEeKTUPOBKN TeMaTUKM, CPOKOB 1 MecTa NpoBeAeHNA MeponpuaTnil.

3a pononHuTeNnbHOM nHdopmaL el Bbl MoxeTe 06paTTbCA MO TenedoH
e-mail: info@fc-union.com, www.fc-union.com



BOAOCHABXEHWME — TEMJIOCHABXEHWE
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pa3spyLuiaeT 0CafjoK 1 BbIHOCUT ero
B KaHanmsauwuto. lMpojonxmTens-
HOCTb LMKAa MPOMbIBKW COCTaB/A-
eT oT 20 fo 40 cekyHA. BknoveHuve
1N BbIK/IIOYEHME LUKI0B MPOMbIB-
KV MPON3BOJAATCH aBTOMaTUYeCKU
C NPYIMEHEeHVeM MarHNUTHbIX Knana-
HOB N pene BpeMeHW. Ans nopbo-
pa yCTaHOBKWM 6alinacHOM OUYNCTKM
TpebyeTcs 3HaHWe CKOpPOCTM pac-
TBOPEHWUSA Xenesa, MakKCMMalbHO-
ro 3HaYeHNsA KOHLeHTpaumnm xenesa
B BOAE, LMPKYANPYIOLLEl B KOHTY-
pe B TeYeHue CyToK, 3HadYeHune Lnp-
KYJSILMOHHOIO pacxoja B KOHType.
3HayeHVe nepuoga paboTbl Mexay
nposejeHrieM aBTOMaTU3MPOBaHHbIX
MPOMbIBOK (BpeEMeHU GUAbTPOLMK-
Nna) N NpPOJOIXKUTENBHOCT 06paT-
HOV MPOMBLIBKW, a Takxe Be/n4du-
Hbl paboyero gaBneHns 1 AaBneHuns
NPOMBLIBHOV BOJbl OMpesensatTcs
Ha OCHOBaHWUW MNPOBEAEHHbIX WC-
cnepoBaHuin (puc. 6, 7 n 8).

B Tabn. 1 npeactaBneHbl pesynb-
TaTbl pacyeToB Mo OnpejeNeHnto Be-
JINUMH 3KCMAyaTauMoHHbLIX 3aTpar
YCTaHOBOK, UCMOMNb3yeMbIX B CXeme
OYNCTKW. Tak, 419 YCTaHOBKM 0be3xe-
Nle3anBaHNS MNPON3BOAUTENIbHOCTLIO
30 Kky6. M/4ac B KadecTBe 3arpysku
NCNONb3YeTCa rPaHyIMPOBaHHbIN Ma-
Tepwan BIRM, nocraBnsiemMblli B MeLU-
Kax o6beMoM Mo 28,3 1 1 CTonmo-
cTbto 4340 pybneli. Ans 3arpysku

[poHIBOIHTENEHOCTE, 1M ac

[

2000

1500 4

oo}

500 &

P =15 kap

- = T Bpems
5 30

Puc. 7. Tpaguk usmeHeHuUs npou3gooumensHoCmu
YCMAHOBKU 8 meYeHue Gua6mpoyukIa

dnnbTpOB TpebyeTcsd 61 meLuok. Ya-
CTOTa 3aMeHbl 3arpy3kun B GuabTpax
obe3xenesnBaHnsa cocTaBaseT OANH
pas3 B gBa roga. CTOMMOCTb 3aMeHbl
3arpy3ok coctasnseT 132 370 pybneit
B rog.

Ans akcnnyaTaumm ycTaHOBKM 06-
paTHOro ocMoca TPajULMOHHO WUC-
Nosb3yeTcst 03MPOBaHNE MHTNBUTO-
pa 0cazkoobpa3oBaHMs B MCXOAHYIO

BoAy. McnonbsyeTca UHrméemutop
«AMunHaT-K» npomssoacTBa GUpMbI
«TpaBepc» (r. Mocksa). [lo3a nHru-
6uTopa TPAANLMOHHO MPUHMMAaeET-
ca 5 Mr/n. IHrMbutop noctaenseTcs
B KaHUCTPax Mo 22 Kr cTOMMOCTbHO
14 000 pybneir. ObLLee KONNYECTBO
3aKyrnaemoro B rog, UHrnburtopa co-
ctaBuT 876 Kr (40 KaHUCTP) CTOVMO-
cTbto 560 000 py6bneli.

Ta6nuua 2. CoctaB BoAbl N3 CKBa)XKWUHbI, coepikalluen nmTtunia (r. BungHoe) n KkavyecTtBo nepmeara

NcxopaHasa Boga /

NMokazaTenu BOAa nocisie
o6e3)xenesnBaHuA

Mocne cmeLwieHunn
nepmeat OO:
nepongeaT MconHaﬂ BOAa

Nepmear | Mepmeat
NF70 90ONE |5 1.4.1074.01

HopmaTtue
CaHluH

+ Mr-3ke/n 7,0 3,68 2,53 1,5-7,0

Ca2+, Mr-aKkBe/n 4,8 _ — — — 0,48 -
Mg, Mr-ake/n 2,20 _ _ _ —_ 0,22 _
Na*+K*, mr-3ks/n 0,62 0,1 1,36 0,27 0,2 0,1 —
Cl, mr-ake/n 0,2 0,03 1,12 0,85 0,1 0,04 350 mMr/n
SO,*, Mr-ake/n 0,6 0,01 0,3 0,21 0,07 0,02 500 mr/n
HCO;, mr-akB/n 71 0,33 3,68 2,6 2,4 0,74 —
Fe, mr/n 0,48/0,1 0,01 0,05 0,08 0 — 0,3
NH, mr/n 2,0 = 0,01 0,01 00,4 — 0,50
Li, mr/n 0,051 0,006 0,03 0,02 0,02 — 0,03
?&ugsggepmme' /i 637 32 330 343 220 99 —
Kap6oHaTHbIV _ _ _ _ — 0,35 —
nHaekc K = [Ca][LlL],

(mr-akB/n)?
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[NaBHas BbICTaBKA CTPOUTENbHOM TEXHUKU
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[na ymsirdeHns Bozbl (B ycTaHOBKe
BOAOMOArOTOBKN /19 rOPsiYero BoAo-
CHabXeHWA) NCNOoNb3yeTcs yCTaHOBKa
HaTPUIA-KaTVOHMPOBAaHNSA MPOU3BOAN-
TeNbHOCTbIO 6 Ky6. M B Yac. [ing nc-
MONb3yeMOoro B Hell KaTUOHWTa «AKBa-
1oH AC-118» (06bem 325 1) CTOUMOCTb
noctaBku coctasnsget 120 py6/nutp.
3aMeHa CMOJbl NMPOU3BOANTCA OAWH
pa3 B yeTbipe rofa, CTOMMOCTb 3ame-
Hbl CMObI cocTaBnseT 9750 pybnei
B rog. PacueTbl nokasanu, 4To Ans
pereHepaumy HaTPUNR-KaTUOHNTOBBIX
duneTpoB TpebyeTcs 25,74 Kr TeXHU-
Yeckol conu B CyTku. [nsa akcnnya-
TauUun YCTaHOBKM B TeYeHMe OHOro
roga notpebyetcs 376 MeLLUKOB COMM
«Mpomcant» ctommocTbto 1400 py6-
Nnei, roAoBble 3aTpaTbl Ha COMb CO-
ctaBaT 564 000 py6nei.

NHrmnéutop kopposmmn «AMUHaT AM»
[031pyeTCcs B CUCTEMY rOpsivero BO-
[LOCHaGXeHWs 419 NoAAepXaHna Ao-
3bl 1 Mr/n B 06beme BOAbl LIPKYNS-
LIMOHHOro KOHTYpa.

rofoBoe KOANYEeCTBO WHIM6UTO-
pa coctaBnset 744,6 kr. Hrnéutop
MOCTaB/IAETCA B KAHNCTPAxX Nno 22 Kr.
Mcnonb3oBaHve yCTaHOBKW ynbTpa-
dunbTpaynm ans 6arinacHoOM 0YnCT-
Ku ropsiyeii BoAbl MO3BOMSET COKpa-
TUTb CKOPOCTb 3arpsisHeHNs ropsayeit
BOAbl KO/IONAAMU Xenesa N BABOe
COKPaTUTb KOJINYECTBO WCMOJb3ye-
MOro MHrMéuTOpa.

Takum obpasom, kKak cneayet
13 Tabn. 1, NnpuMeHeHne HOBOM yco-
BEpPLLEHCTBOBAHHOM TEXHONOMN BOAO-
MOZArOTOBKW MO3BOAET 3HAUUTENBLHO
COKpaTUTb 3KCrTyaTaLOHHbIe 3aTpa-
Tbl Ha OMaaTy XONIOAHOV W ropsiyer
BOAbl 33 CYeT COKpaLleHns copocoB
B KaHa/M3aLUMI0 M1 3a CYeT cokpalle-
HWS 3aTpaT Ha 3aKyrnky peareHToB.

BbIBO/bl

Kak noka3blBatOT pe3ynbTaThbl pac-
YeTOoB, MPMIMEeHeHVe MeMbpaH C HU3-
KO CeNeKTUBHOCTbIO MO3BO/SET /0-
BECTW BbIX0Z, dunbTpaTa 4o 96%, 4T
B YCNOBUWAX BbICOKOW MAaTbl 3@ BO-
4y Aenaet cucTeMbl HaHOOUNbTPa-
LMW 3KOHOMUYHBLIMU B OTHOLLEHWN
pacxoA0B Ha COBCTBEHHbIE HYXAbI.
CebecToMMOCTb OUUCTKU CHUXKaeT-
CA C yBenyeHVeM BbIXoAa GuUb-
TpaTa, YTO AOCTUraeTCsa UCMOob30Ba-
HWEM HU3KOCeNeKTVBHbIX MeMbpaH
(pwvc. 13, 6), Npy 3TOM yxyZLlaeTcs Ka-
yecTBO dunbTpaTa. Beibop onTManks-
HOro TMNa MembpaH onpejaenseTcs
coobpaxeHusiMn cebecTonMmocTu,
YPOBHSA 3arpsisHEHHOCTU WCXOAHOM
BOAbl N FNYyOUHbI ee 0YNCTKU.

OnucaHHble TeXHONOrnn npumMe-
HATCS Npuy paspaboTke:

Dtiney A TpaTa,
B ac

]

: AP =25Eap
AP=15Eap

1 1 ¥

-

4 L &
N, ACTOTE MBS
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Puc. 8. OnpedesnieHue onMUManLHO20 PeXUMa PA6oMsl YyCMAHOBKU:
onpedeneHue N — yacmomesl npogedeHUs: A8BMOMAMU3UPOBAHHbIX NPOMbIBOK 8 HAC

* CUCTEM OYUCTKM BOAbI AN LieHTpa-
JIN30BAHHOIO BOAOCHAOXEHWs: CTaH-
LN OYUCTKX MOBEPXHOCTHOM BOAbI
W CTaHLUWA OYMCTKN NOA3EMHOI BOAbI
NPOu3BOANTENbHOCTBIO A0 10 ThiC. M3/Y
(cncTeMbl MONHOCTLIO 6e3peareHTHbIEe);

* CUCTEM OYUCTKM BOAbI ANS MUK-
pOparioHOB 1 KOMMIEKCOB NMPOMBbILLI-
NEHHbIX 1 TOProBbIX 34aHWNI;

* CUCTEM YNyYLLEHNS KayecTBa BO-
[LONPOBOAHOM BOAbI AN1A OTAENbHbIX
XUAbIX N OPUCHBIX 3AaHUIA;

* CUCTEM MOArOTOBKW BOAbI MOA-
NUTKN TennoceTer 1 60MNNepPoOB Xu-
NbIX U NPOMBbILLMAEHHbIX 34aHNIA;

* CUCTEM YNYYLLEHNS KayecTBa BO-
Abl 13 TEXHNYECKUX BOAOMPOBOAOB
FOPOACKMX NpeanpuaTui;

* CUCTEM MOArOTOBKW NuUTaTenb-
HOM BOAbI MApOBbIX KOT/IOB Cpej-
Hero v BbICOKOroO AaBaeHUs («KpblLL-
HbIX KOTeNbHbIX» U MUHW-TILL) ansa
TennocHabXxeHus 34aHUIA UAU TO-
POACKUX XUAbIX kommiekcos (LITM)
B KOMBUHALMM CUCTEM HaHOPUNbTPA-
LMK C cucTemMaMm obpaTHOro ocmoca.

B pa3paboTaHHbIX TEeXHONOrmnsx
OUNCTKM BOAbI Ha OCHOBE MeTOA0B
ynbTpadunbTpaLmn 1 HaHOGUNBLTPaA-
UMn Ans CUCTeM BOZLOCHABXeHMs
1 TEMNNOCHABXEHWSA FOPOACKIMX 34aHNI
NPVYMEHSAETCH KOMMAKTHOE, 1erko MOH-
Tpyemoe obopyoBaHMe C MPOCTbIM
HapaLLMBaHeM MOLLHOCTW. Mpuv 3ToM
obecrneurBaeTca aBTOMATU3MPOBaH-
HbIVi KPYTIOCYTOUHBbIV PeXMM paboThl,
He TPebyTCA peareHTbl Y PaCXOAHble
MaTepuasnbl, CepBUCHOE O06CYXMBa-
HKe NPOBOANTCS He Yallle, Yem Yvepes
LLECTb MeCsILIEB HeMpepbIBHOM paboThbl.

JINTEPATYPA
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ET HAAE>»XHbDbIX PELIEHMWM

AO «CUHTO» — CUHTE3 MHXEHEPHBIX
HOBALWWN, TEXHOOT NN, OBOPYLOOBAHWSA

MNepBoHayanbHO pacwindpoBka abbpeBmatypbl HasBaHuUA «CUMIHTO» 6bina — «CepBuc VIHXXUHMPUHT
HayuHo-TexHuueckoe O6cny>kuBaHue». OHa akTyaZibHa AN KOMNAaHUU U celAiuyac, XOTsl HayKoOW
B unctom Buge «CMIHTO» AaBHO y)Ke He 3aHMMAaeTCHA, HO CrneLuannucTbl KOMNaHNUN NCMOJIb3YHT B CBOUX
npoeKTax, NOCTaBASOT U BHeAPAIOT B UHXXEHEPHbIX U TEXHOMOrM4YeckMx cuctemMax camoe nepepoBoe
3HeproappeKkTUBHOE 06OpyAoOBaHUE, paspaboTKO U YyCOBEPLUEHCTBOBAHMEM KOTOPOro 3aHMMAalOTCs

ny4yiuine Hay4dHo-mnccnepoBaTte/ibCkKme LEeHTpPbl MUpa.

B 2023 rogy AO «CUHTO» oT-
MeyaeT cBoe 30-netre. KomnaHmsa
«CNHTO» co3faHa 1 3aperncTpupo-
BaHa BecHol 1993 roaa He6onbLLIOMN
rpynnon Hay4HbIX COTPYAHWKOB
13 TONNTEXHUYECKOrOo WHCTUTYTa
n HANIDA, cneumanictoB B 06-
nactu tennodpusnknm, rUapoAnHa-
MUKW W AfepHOV aHepreTukn. Ha-
Yyasna CBOK AeATe/bHOCTb MON0AAS

KOMMaHWs C BbINONIHEHWSA psijja Ha-
YUHO-MCCNeA0BaTeNIbCKUX paboT
Mo 3aKasy KPYMHbIX WHCTUTYTOB,
Yy4acTBYHOLMX B MeXAYHapOAHOM

npoekTe CO34aHNA 3SKCNeprMeH-
Ta/lbHOro TepMOAAEpPHOro peakTopa
ITER. 3HaHMA 1 ONbIT onpegennnmn
WHXUHUPUHIOBbLIM XapakTep aes-
TeNbHOCTM KOMMNAHWK, 1 y>Ke 0KO0
30 neT OCHOBHbLIM Hanpas/ieHneM
pgeartenbHoctn «CUHTO» gaBnset-
CA pelleHVe LNPOKOro crnekrpa
3aja4y, CBA3aHHbLIX C NCMNOMb30Ba-
HMeM Tenna, BOAbl W Mapa B UH-
KeHepHbIX cucTtemax. B HacTos-
wee Bpemsa «CMHTO» nocraensaer
N MPOV3BOAUT NepeaoBoe 060py-
JOBaHMe ANA UHXKXEHEPHbIX CUCTEM

3[aHNIN 1 COOPYXEHWM, ANs 0bbek-
TOB 3HEPreTUKM 1 XUINLLHO-KOM-
MYHa/IbHOro X03aICTBa, 415 XUMU-
Yeckunx, NULLEBbLIX U APYrUX BUAOB
NPOn3BOACTB.

KomnaHus paspaboTana v no-
CTaBnsieT Ha PbIHOK MOAY/NbHble
YCTaHOBKW CO6CTBEHHOro npo-
M3BOACTBA: aBTOMaTMU3MPOBAaH-
Hble TennoBble NyHKTbl «CnTepM»,
aBTOMATU3NPOBAHHbIE HAaCOCHbIE
ycTaHoBkU «napoCu», KOMNAEKT-
Hble KaHaNM3aLWOHHble HaCOCHble
ctaHumm «CnTaHK», WwnTel ynpas-
NneHns U pasbopHble MiacTuHYa-
Tble TennoobmeHHUKN «CUHTO».
C 2015 roga paHHoe obopygo-
BaHMe BbINyCKaeTCA He Ha apeH-
JOBaHHbIX MAoOWaAAX, a B Lexax
COH6CTBEHHOrO NPOV3BOACTBEHHOIO
Komnnekca B npuropoge CaHkr-lMe-
Tepbypra.

Ha cerogHsawHunin aeHb AO «CUHTO»
ABNAETCA OAHUM U3 KPYMHENLnX
NOCTaBLUMKOB 060pYyAOBaHNA ANA
cucTeM TemnaocHabXeHus, BOAO-
CHabXeHna 1 BOAOOTBEfEHUS,
a TaKXke ANA Pas/INYHbIX TeXHOO-
rMYecKmX NMPOMbILLIEHHbIX CUCTEM
B CeBepo-3anagHom degepanbHOM
okpyre P®.

Hannune cobcTBEHHbIX MPOEKT-
HOro, NPOV3BOACTBEHHOrO 1 cep-
BMCHOTO NnojpasjeneHnri Nno3sons-
eT KOMMaHUN BbIMOJIHATE PaboThl
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Mo NPOeKTy N060MN CA0XKHOCTY NOJ,
kntou. KomnaHums obnajaet Bce-
MW HEOBXOAUMBIMU NULEH3UAMUN
n ceptudmnkaTtamm s OKasaHUA

YCAyr no WHXWUHUPWHTY, Mpoek-
TUPOBAHUIO, KOMMIEKTaLNU, MOH-
Taxy, aKcrnayaTaumu U CepBUCHO-
MYy OBGCNYXUBAHUIO WHXEHEPHbIX
CUCTeM.

Bbl6bop ONTUManbHbIX TeXHUYe-
CKUX peLleHnin, onepaTUBHOCTb,
BbICOKOE KauyecTBO NOCTaBASEMOro
060pyA0BaHNSA 1 MPOU3BOANMbBIX
paboT, HafeXHOCTb MapTHEePCKUX
OTHOLUEHWA U Hauaydlime KOH-
TpakTHble yCNnoBMA obecneyumsatoT
AO «CNHTO» BbICOKYHO penyTauunto
cpean nmapTHEpPOB U 3aKasuyMKOB.

KnneHtamm AO «CUHTO» aBnsatoT-
CA BegyLme CTPOUTENIbHO-MOHTaX-
Hble OpraHn3auyn, NPOMbILLIEHHbIE
M 3HepreTnyeckme npeanpuaTus,
NpeAnpuATUA KOMMYHalIbHOIO XO-
3qaricTBa ropoga CaHkT-lMNeTepbypra,
JleHuHrpaackol obnactu, Pecny6-
nvkn Kapenunm v apyrux peruno-
HOB PO.

AO «CNHTO» mmeeT LWMNPOKYO
CceTb MapTHepoOB Ha BCel Teppwu-
Topun P® 1 pernoHanbHble npej-
cTaBuTenbcTBa B [leTpo3aBojcke
n B MockBe. C 2001 roga Kom-
nanna «CMHTO» — B cocTaBe
HIM «<ABOK CEBEPO-3AMA/», c 2004
roga — uneH HIM «Cot3 sHepre-
TUKOB», @ C Ha4vana 2010 roga —

OHIT «WHXeHepHble CcUCTEMBI».
B Hauane 2012 roga nocse npo-
BeZleHVss MeponpusaTuii no ceptu-
duKaumMm NpomsBoACTBA WU YyCAyr
komnaHuen AO «CUHTO» nony-
yeH CepTuduKaT CUCTEMbI MeHes-
KMeHTa KayecTBa, MOATBEPXAato-
LWNIA COOTBETCTBME TpeboBaHUSAM
MNCO 9001-2008 (ISO 9001:2008).

Mbl no3gpasnseM Hallux Kosner
1 NapTHepPOB — PYKOBO/CTBO U KOJI-
nektne AO «CMHTO», ocobeHHO ero
BETEPaHOB CO 3HaYMMbIM tobue-
eM. Xenaem coTpyAHMKaAM 340pO-
BbS M CYACTbS, a KOMNaHUW — CTa-
6UNBLHOCTN B BLICTPO MEHSAIOLLMXCA
YCNOBUAX U, KOHEYHO, HOBbIX WH-
TepecHbIX MPoeKTos!

CankT-MNeTepbypr (812) 327-25-94
Mocksa (499) 681-18-67
[MeTtpo3aBoack  (8142) 56-62-66
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CTPOMTEABHOTO N “
KAUYECTBA 8 s

8 7

SHEPTO3®®EKTUBHbIE PELLEHUA U OBOPYOOBAHUE
anAa KOMMYHAINbHOIO XO3AUCTBA U NPOMBILLNEHHOCTH

ABTOMATUKA un KMIN

KOMMMNEKTHbIE KHC HACOCHbIE CTAHLIUA

TENMNOBbIE MYHKTbI

KAYECTBEHHOE OBOPY1OBAHUE NPO®ECCUOHANBHbIN CEPBIUC

www.cinto.ru
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OJIET AJIEKCAHAPOBUY MPOAOYC
Hesasucumsili 3kcnepm 8 cpepe
8000CHAbX}CeHUA U 80000MBedeHUs,
00KMOp MexHUYecKUx Hayk,

npogeccop, 2. CaHkm-llemepbype.

Coepa HayYHbIX UHMepPecos: HANOPHsIe

U caMomeyHele cemu 8000CHAbeHUS

U 80000mMeedeHUs1 U COOPYHEHUS HA HUX,
Cmpoumenscmeo, PeKOHCMPYKYUs

U 3KCNyamayus 3mux coopyxceHudl.
O4ucmka npupoOHeIX 800 U3 NOO3EMHbIX
U NOBEPXHOCMHbIX UCMOYHUKOB, 04UCMKA
X03A0CMeeHHO-6bIMOBbIX U NOBEPXHOCMHbIX
CMOYHbIX 800, 0€3UHGEKYUS NPUPOOHLIX
U CMOYHbIX 800 U COOPYdHeHUL.

3a akmusHoe y4acmue & pazpabomke

no e2o mabauyam u peaausayuu

8 2070 200y npoekma 0tokepHO20 nepexodd
U3 HONOPHbIX NOAUIMU/IEHO8LIX MPY6
duamempom 1400 MM NPOMAHEHHOCMbIO
1500 m yepe3 peky O6b HazpaxdeH
noyemHou epamomodli M3pa

20poda Hosocubupcka.

YdocmoeH noyemHo20 38aHUs
«3acaysieHHeoll deamesne HayKu»
MexcdyHapodHol akademMuu HayK 3Kono2uu
u 6ezonacHocmu xu3HeoesimesbHOCMU

U HazpaxdeH «38e3000 Y4eHo20»

U 0pO0eHOM «3a 3ac/1y2u 8 Hayke».
Ony6aukosasn 6osee 350 HayYHbIX

pabom, 8 mom yucse 5 MoHozpapuli

u 15 cnpasoyHbIx nocobull. Aemop

60s1ee 30 nameHmos u uzobpemeHud.

O BJINMAHUW TOJILWLWNHDBI CJ1O04
BHYTPEHHWX OTJTIOXKEHW

B METAJUTMYECKWMX
BOOOINMPOBOOAX

HA BEJIMUMNHY OAKTUYECKKNX
[MOTEPb HATTOPA B TPYBAX

O. A. lpodoyc, He3asucuMsblIl 3KCnepm no 8000CHABMEHUO
u kaHanusayuu, 2. CaHkm-llemepbypz

I1. I1. Aky64uk, npogeccop kapedpsi «BodocHab ceHue,
godoomeedeHue u 2udpasauka» ®rbOY BO «lemepbypackuli
20cydapcmeeHHsbIl yHUsepcumem nymed coobujeHus
Vimnepamopa AnekcaHopa I» (MIYT1C), 2. CaHkm-Temepbyp2

C. C. banawos, acnupaHm kagedpsl «<BodocHabx eHuUe

u sodoomeedeHue» ®I6OY BO «[Temepbypackuli
20cydapcmeeHHsll yHUsepcumem nymeli coobujeHus
Mmnepamopa AnekcaHdpa I» (IIYr1C), 2. CaHkm-llemepbyp2

[loKa3aHO Ha KOHKPeTHOM Mnpumepe B/USIHUE Pa3HOW TOJILMHBI
CNosi BHYTPEHHUX OT/IOXKEHUIA HA 3HAaUEHUSA XapaKTepPUCTUK rmapasnu-
Yyeckoro noTeHuuana Tpy6, BAUSAIOLUX Ha Be/IMUMHY NOTepb Hanopa
no anviHe. PeKoMeHA0BaHO UCMNOJIb30BaTh CNeLMasibHOe CNpPaBoyYHOe
noco6uve Ans rMapaBINYECKOro pacueTa BOAOMPOBOAHbIX TPYy6, B KO-
TOPOM YUUTbIBaeTCA Kosie6aHMe TOJLMHBI C/10S OTJIOXKEHUIA B Tpy6ax.

MNMpobnema N3MEHEHUS 3HAUEHN
rMAPAaBANYECKNX XapaKTePUCTUK Me-
TaNANYECKNX TPY6 C BHYTPEHHMU OT-
NoXeHVAMN ByZeT akTyanbHa Jo Tex
nop, noka B Poccun B HaMmopHbIX ce-
TAX BOZOCHabXeHVs 1 BOAOOTBeje-
HVA BYyAyT MCMONb30BaTbCA TPyoObl
M3 CTaJn U Ceporo YyryHa, nogsep-
XeHHble B rnpouecce sKCnayataumm
06pa30oBaHMI0 Ha WX BHYTPEHHUX
CTEHKaX OT/IOXEHWM, Kak Moka3aHo
Ha pwuc. 1.

MexaHu3m 1 npupoja obpasosa-
HNS BHYTPEHHUX OT/NIOXEHWUA B BO-
[OMPOBOAHbIX U KaHaNN3aLMOHHbIX
ceTax onucaHbl B paboTax [3, 4].
MNpuBegeHHble Ha puc. 1 dpparmen-
Tbl BHYTPEHHUX OT/IOXEHUI B CETSIX
BOAOCHAOXEeHNs 1 BOAOOTBELEHUSA
NOATBEPXAAOT M3MEeHeHVe 3Hauye-
HUI WX TUAPABAMYECKMX XapakTe-
pPUCTUK, ObbeAnHSAEeMbIX MOHATMEM
rMapaBANYecknii noTeHuman Tpyb.
STO OLLEeHOYHBbIN 3KCMJTyaTaLUMOHHbIN

KpUTEPWUIA, XapakTepun3yemsblli COBO-
KYMHOCTBbI UYMWCAEHHbBIX 3HaYeHUi
pacxoga g (ckopoctu V) npuv 3aaaH-
HOoM fasneHnn PN v noTepb Hamno-
pa Ha TpeHue no AnuHe i Ansg Tpyo
KOHKPeTHOro AvameTpa 1 BUAa Ma-
Tepvana. To ecTb rugpasanyveckuii
noteHuman Tpyb6 3TO COBOKYMHOCTb
YNCNEHHBIX 3HaYEeHWNI: BHYTPEHHEero
AvameTpa Tpy6 dg,’,, V, Wi, KoTopble
XapakTepusyroT TPybomnpoBoz (ceTb)
C TUAPaBANYECKOM TOUKM 3peHUs.
Yem 6onblue dakTnyeckas TOALLMN-
Ha €105 BHYTPEHHUX OTNOXEHW T,
TeM 6onblue PpakTUyeckast CKOpoCTb
V, 1 Tem 6osblie 3HaveHve ¢pakTu-
YeckMx MoTepb Hamopa Ha Compo-
TVBNEHWE MO A/MHe TpybonpoBoAa.

MpuBeseM Ha KOHKPeTHOM npu-
Mepe V3MeHeHMe 3HayeHul Xapak-
TEPUCTUK TUAPABANYECKOrO MOTeH-
Uuana YyryHHbIX BOZOMPOBOAHbLIX
Tpyb, paboTaroLmMx Noj AaBneHVem
PN = 10 kr/cm? (1,0 Mna).
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YCNOBUE 3A4AUN

CpaBHUTb YUCNEHHble 3Haue-
HUA XapakTepucTukK ruapaBan-
4eckoro noTeHLUMana HOBbIX 4y-
FYHHbBIX BOJOMPOBOAHBLIX TPyb
aAnameTtpomMm 300 MM, M3MeHHA-
LWKUXCA MPU Pa3HOW ToNWUHE
CN0A OTNOXEHWM Ha BHYTpPeH-
Hell nmoBepxHOCTW Tpyb B Aua-
rnasoHe 3HadYeHUM 0p = 0+20 MM.
TpaHcnopTUpyeMbll pacxoj
qg = 90 n/c (0,09 m3/c). MocTpo-
UTb AN cpaBHeHUA rpadunkn 3a-
Bucumoctn ig = f(op) npn nsme-
HeHNN 3HayYeHU O¢ B yKazaHHOM
AnanasoHe: g = 90 m3/c.

a)

PELLEHWNE

Ans BbIUNCNEHUS 3HAUEHWIA [, Npw
Pa3HOM TOMLLMHE C/IOSt BHYTPEHHUX
oTnoxeHnn 9¢ wncnonbsyem Cnpa-
BOUHble nocobus [1, 2].

MonyyeHHble fJaHHble AN CpaBs-
HeHus1 cBeagem B Tabn. 1.

N3 Tabnuupl cnepyeT, 4to pac-
XOX/JEHNe 3HayYeHWUn rujpasnnye-
CKUX XapaKTepUCTVK HOBbIX Tpy6
N Tpy6 C TOMLLUMHOW CNos OTa0Xe-
HUA Op = 20 MM COCTaBASIET:

* Mo $aKTNUeCKOMY BHYTpeHHe-
My %mamepr:

d? =0264 m <dl, = 0,304 M Ha
13,16%, nan B 1,15 pasa;

Puc. 1. BHympeHHUe omoxeHuUsi Ha CMeHKax: a) 8000NP0OBOOHbLIX Mpy6,
6) KAHANU3AYUOHHbLIX MPy6

TETP [IETPOBUNY AKYBYUK

KaHoudam mexHu4eckux Hayk, npogpeccop
Kkagedpsl «BodocHabx eHuUe, Bo0oomeedeHue
u eudpasnuka» ®edepansHo20
20Cy0apCcmeeHH020 6r00X#emHo20
06pa308aMesLHO20 y4pexoeHus
gbicwe20 0bpasosaHus «llemepbypackuli
2ocydapcmeeHHsIl yHUsepcumem

nymetli coobwjeHus Vimnepamopa
AnekcaHopa I» (@rbOY BO Mryric).

Copepa Hay4YHbIX UHMeEpPecos: 8000NPO8OOD-
Hble cemu, 2udpasau4eckue conpomueneHus
mpy6 u3 pazAuYHLIX MamMepuasos.
Hacocel, HacocHsle u 8030yx00yeHble
CMaHyuu cucmem 8000CHAbGeHUS

u sBo0oomeedeHus. becmpaHuweliHas
MexHo/102Us1 PeMOHMQ, PeKOHCMPYKYUU
U NPOKAAdKU 8000NPOBOOHbIX

U KAHAAU3AYUOHHbIX mpy60onpog8odos.
Skcnepm-aydumop obuyecmeeHHo-
npogeccuoHansbHoU akkpedumayuu
06pazosamesnbHeIX NPO2PAMM

8 0610CMU MeXHUKU U MexHo102udl.
YdocmoeH 38aHull: «[ToyemHelli
e/1e3HO00POHCHUK», «[To4emHbIl
pabomHuk mpaHcnopma Poccuu».
HazpaxdeH medaneto opdeHa «3a
3acnyau neped Omevecmsom» Il cmeneHu
U Medasibro «3a cmpoumenscmao bAM».
Ony6aukosan 200 Hay4YHelx cmameli

U y4ebHo-Memoouyeckux pabom,

8 moM Yucse 5 y4ebHuKkos, 12 y4ebHsix
nocobuti u 5 moHozpagudl.

N2 2/2023

www.avoknw.ru

57



BOAOCHABXEHWE

ue

CEPIEVI CEPTEEBWY BAJIALLIOB

Ta6nuua 1. XapakTepucTMKn rmapaBavyeckoro noteHuvana

CpaBHMBaeMbIX TPy6

HoBbix, Tabn. . A. LLieBeneBa

Aoy, v Vo, /e 1000 fp, mim
0,304 1,24 7,08

*d? =(d, - 25,) = 20,, puc. 1.

Tpy6 c 3agaHHOV TOJILLUHOWM C/loA

OT/IOXKEHUA,
Ta6n. 0. A. Mpoaoyca

dg’:, MM V¢, Mm/c 1000 i¢, M/M

0,264 1,64 15,69

Ta6nuua 2. TMapaBANYECcKUA YK/IOH i, mpn pPa3HOV CKOPOCTU ABUKEHUSA v,

Vo mlc 0,5 1,0
ip*, M/M
* Pacuet no dpopmyne (1).

* Mo GpaKTNYeCcKor CKOpPOCTL B TPY-
6ax:

Vg = 1,64 mic > Vg = 1,24 m/c
Ha 24,39%, vin B 1,34 pasa;

* MO yAenbHbIM NMoTepsM Harnopa
(yaensHOMy rmzpaBANYEecKOMY YKO-
Hy — noTepsM Hamopa Ha AnnHe
Tpybbl B 1 M):

1000i¢=15,69 M/M>100ip=7,68 M/M
Ha 51,05%, nan B 2,04 pasa.

Ana noATBepXAeHVS pesynbTaToB
CPaBHEHMVSA HOBbIX UYTyHHbIX TPy6
1 TPY6 C TOALLMHOW CNOS OTNOXKEHNIA
Op = 20 MM Ha puc. 2 NO AaHHbIM
Tabn. 2 1 3 nocTpoeHbl rpadurkn 3aBu-
cmocTeii: i, = f(V,) I/IE,p = f(Vg) ans
[Vana3oHa CKopocTeli B Amanaso-
He 3HaueHwii V, = 0,5 1,0; 1,5; 2,0;
3,0 M/C 1 pa3Hol TONLMHE Cost OT-
noxeHui: 0g = 0,5; 10; 15; 20; 25 mm.

lpadukn, npuBeseHHble Ha
puc. 2, CBUAETENbCTBYHOT O TOM, YTO
yeM 60/bLLe 3HaYeHe pakTUUeCKoN
CpejHelt ckopocTn notoka BoAbl V,
TeM b6onbLLUe 3HaueHne pakTNYeckoro
MAPaBINYECKOrO YKIOHa iy, 3aBNCS-
LLlero OT TOALUMHBI C/I0S OT/IOXEHNIA
Ha BHYyTPeHHel MoBepPXHOCTY TPY6 T¢.

Ta6bnuuya 3

0,00125 0,005023 0,01130 0,02009 0,03139

2,0 2,5 3,0
0,04520

AHaNorMyHasa cuTyaumsa Takxke
MMeeT MeCTO B HamopHbIX ceTax
BOZOOTBELEHNA N3 MeTa/JINYeckmnx
TPYy6 C BHYTPEHHVMU OTAOXEHUSMMU.
B pa6ote [5] foka3aHoO, 4YTO 3Haue-
H1e pakTNYeCcKoro rmapaBanyeckoro
YKNOHa /, 3aBNCUAT OT TO/LLMHBI €105
BHYTPEHHUX OTNOXEHWI Ogp.

Takum 0bpasom, pesynbTaTbl CpaB-
HeHWS 3HaYeHUIA XapakTepucTuK rmga-
paBAMYecKoro noteHumana Tpyo ans
NpVBeLEHHOro NMprMepa MO3BONAOT
CAenatb cyiefytoLme BbIBOAbI:

+ pakTnyeckas ToOAWMHA CNOS
BHYTPEHHMX OTNIOXEeHUN Op B Ha-
MOPHbIX METAINYECKNX CeTAX BO-
[OCHAbXeHUs 1 BOAOOTBefEeHUNS
OKa3blBaeT BJINAHME Ha YNCIeH-
Hble 3Ha4YeHUs GaKTNYeCcKoro BHy-
TpeHHero guameTpa Tpyb di Ha
daKTMyecKyo CKOpPOCTb ABUXe-
HUA XUAKOCTM V, 1 Ha 3HadeHue
bakTM4eckoro rmapaBaANYecKoro
yknoHa i, Yem 6onblle 3Haue-
Hue Op, TeM 60NblUe N3MeHeHMne
3HaueHuit: d?, Vg v iy Tpadukm
Ha puUC. 2 1 3 NOATBEPXAAOT 3TO
3aKoueHue.

3HaYeHHUsI XapAKTEePUCTHK FMIPABINYECKOro
MOTeHIHAJIa TPYO AMaAMeTPOM d3H= 304,4 mm

TomuuHa cJ10st
OTJI0KEeHH I

O, MM ; X
0 0,304 1,24 7,68
5 0,294 1,33 9,30
10 0,284 1,42 11,08
15 0,274 1,53 13,48
20 0,264 1,64 16,26
25 0,254 1,77 19,91
58 WWW.isguru.ru Ne 2/2023
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SALLUUNTA
OT KOPPO3UMU

._,,‘_
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SALLMNTA TEXHOJTIOTMYECKOIO OEOPY.D,OBAHHH ll. L B
TPYBOMPOBOOOB, METAJITOKOHCTPY I(LI,MM N OBBEKTOB T3K

OEMOHCTPALMA OBOPYOOBAHWA MO TEMATMKAM:
- MOAroTOBKA NOBEPXHOCTU

- 3alUTHbIE MaTepuasbl U NOKPbLITUSA »

- ANeKTPOXUMMYeCcKas 3almra \

- obopyaoBaHWe ons HaHeCeHUs NOKpPbITUA

- TEXHUYECKas AMarHOCTUKA U KOHTPO/Ib KauecTsa ‘ ‘ ‘
- TeXHUYecKoe obcny>KMBaHMe U PEMOHT ‘ ‘ .

HAYYHO-TTPAKTUYECKAA KOH®EPEHLINA o
«AKTYAJIbHbIE BOMNMPOCHI MPOTUBOKOPPO3NOHHOW SALLINTB»

OJHOBPEMEHHO C BbICTABKOW-KOHIPECCOM «3ALLIUTA OT KOPPO3UM» .
nPOVAOYT MHHOBALMOHHbLIE MPOMBbILLNEHHBIE MPOEKTDI:

BbICTABKA «CBAPKA/WELDING»,
POCCUNUCKUN MEXXOYHAPOOHBLIN
SHEPIETUMECKWUI ®OPYM,
BbICTABKA «XKX POCCHUUN»

CORROSION.EXPOFORUM.RU

KOHIPECCHO-BbICTABOYHbIV LIEHTP

3 KC I-I O(DO PYM +7 (812) 240 40 40,

CAHKT-NETEPBYPT, METEPBYPICKOE LLIOCCE, 64/1  po6. 2207
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NlNpadwnk 3aBUCUMMOCTN
1000 iy = f(0p) Ha puc. 3 nocTpo-
€H Mo AaHHbIM Tabn. 2;

* NCNONb30BaHMeE pacYeTHbIX
AaHHbIX 13 CNpaBOYHOro MNOCO-
6ua ®. A. Lesenesa n A. @. Le-
Benesa [1] NpMBOAUT K 6ONbLUNM
NOrpeLwwHoCcTaAM Npu ruapaBau-
4YeCcKkoM pacyeTe MeTanan4veckmx
TPy6 C BHYTPEHHUMUN OTNOXEHWNS-
MW, TaK Kak ero aBTOpbl He Mpo-
BOAUNUN TUAPABANYECKNX uKCCe-
AOBaHWA Tpyb C TONLWMHON CNOS
BHYTPEHHWX OTNOXEHWN, NpeBbl-
waruiero sHaydyeHue 0 > 1,0 mwm;

* ANSA TUAPABANYECKOro pacye-
Ta BOAOMPOBOAHbLIX TPY6 M3 CTa-
NN 1 Ceporo 4yryHa C BHYTpeH-
HUMWN OTNOXEHUAMU C TONLLNHOWM
cnos 0p po 30 MM BKAKOUYUTENb-
HO LenecoobpasHO NCMONb30BaTh
yTouHeHHOe CnpaBoYHOe nocobure
Mpogoyca O. A., Wnnunosa A. A,
Akybunka M. M. [2];

* MOBbLICUTb TOYHOCTb FMAPaBAU-
Yeckoro pacyeta MeTanaMNYeckmnx
BOAOMPOBOAHbLIX TPY6 C BHYTpeH-
HUMW OTNOXEHUAMN BO3MOXHO
NVWb 3a c4yeT y4yeTa dakTnye-
CKOM TONLWWHBbI CNOS OTN0XEHWUN
Ha BHYTpeHHel NoBepxHOCTN TPy©O
0¢, BXOAALLEN B YTOYHEHHYIO aBTO-
pamMy pacyeTHy 3aBUCUMOCTb (1)
@. A. leeneBa n A. ®. LLesene-
Ba ANA TMApaBAnNYeckoro pacue-
Ta HEHOBbIX MeTanAMyeckux BO-
AONPOBOAHLIX Tpy6 [1, 2];

* ClefCTBMEM HEBEPHOro pacuye-
Ta 3HAYEHWN XapaKTepUCTUK Tna-
paBAMYyecKkoro noTeHumnana metan-
nnyecknx Tpyb C BHYTPEHHUMMU
OT/NIOKEHUAMU C MOTrpPeLHOCTAMMN,
BbI3BaHHbIMUW HeyuyeToM dakTuye-
CKOW TOJNIWWHbI CNOS OT/IOXEHWNA
Ha cTeHKax Tpyb, ABAAeTCA Takxe
HernpaBWNbHbI BbLIGOP MapKn Ha-
coca, obecneymBatoLero nogavy
BOAbl MOTpebuTensamMm B Hanbonee
yAaneHHble TOYKN CeTu.
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TOB HaMOPHbIX KOMJIEKTOPOB BO-
JooTBeJleHNsa OT TOJLWMHbBI CN0S
0Cafika Ha BHyTpeHHen NoBepXHOCTY
Tpy6 // XypHan C.O.K. «CaHTexHu-
ka. OTonneHune. KoHANLMOHMPOBA-
Hue». Ne 5 (245). 2022. — C. 28-30.
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BOAOCHABXEHWNE — BOAOOTBEAEHWE

ue

NMPUMEHEHWME MOJTMMEPHbBIX MATEPUAJIOB
B CEMCMUNYECKUX PAMVOHAX P®

B cBfisn ¢ pacwmpeHnem reorpapum nocrasok npogykumm UKAMJIACT Bce 4alle 3aAaloTcsi BONpochl
0 NMPUMEHMMOCTM MOJIMMEPHbIX MaTeprasoB B ceicMMUyeckux paiioHax Poccuiickoin depepauvn. B cBs-
31 C 3TUM CUYUTAEM BaXKHbIM paccKkasaTb O BO3MOXXHOCTU MPUMEHATb COBPEMEHHbIE peLueHusa Ans cu-

cTeM BOAOCHAGXeHUS U BOAOOTBEAEHUS B CEICMOOMNACHbIX paiioHax.

Ans cnctem BOAOCHAGXEHNA Hau-
6onbllee pacrnpocTpaHeHWe Mony-
YN MOANSTUNEHOBbIE TPYbbI U3
M3 100 n M3 100-RC. Ans Ha3Haue-
HUA MPOYHOCTHbLIX NMapaMeTpoB Mo-
NN3TUNEHOBBIX HAMOPHbIX TPY6 Mpu-
MEHSIOTCA ABa PACUYETHbIX KPUTEPUS:

1. Jonyctmoe HanpsxeHwe.

2. JonycTnmas nuHeHasa gedop-

VETVED

Tpybbl 13 T3 paccumTbiBalOTCA
0b6bIYHO C YYeTOM JOMYCTUMOro Ha-
npsxxeHns, kotopoe and M3 100 nnn
M3 100-RC vmeeT 3HaveHre 8 Mla
(tabn. 4a OCT 18599-2001).

YKasaHHOe 3HauyeHune PaBHO TO
Harpyske, KOTOpytO MaTepuan Cro-
cobeH BblgepxaTtb 50 neT 6e3 pucka
pa3pyleHus. Mpu 3ToM KpaTkoBpe-
MEHHO MaTepuan MOXEeT BblJepXaTb
ropasfo 6onee BbICOKME Harpysku
(cnbITaHWA, TUApaBAnYeckne yaa-
pbl, AedopmaLimsa rpyHTa). JInHelriHble
AedopmaLmm NoavaTUAEHa ABNAKOT-
ca BblCOKMMU, 6onee 100%, a OTHO-
CUTeNbHOE YA/IVHEeHMe Npu pa3pbiBe
MaTepuana coctasnsiet 6onee 350%,
ana M3 100-RC — ao 700%.

bnarogaps 60/bLLOV CNOCOBHO-
CTV MOAN3TUNEHOBBIX TPYO K BOC-
NPUATUIO NNHENHbIX AedopMaLinii
LONYCTUMbIE 3HaYeHVs 3TUX gedop-
Mauuii ana Tpyb 3aBUCAT OT KOH-
CTPYKUMW B LENOM, a He OT MmaTe-
prana. NpakTn4eckn 3TO O3HauyaerT,
YTO OrpaHUYeHNss Ha KOHCTPYKLMIO
TPy6 HaknaabiBaloTCA AOMNYCTUMO
CTeMeHblo OBaNbHOCTUM TPyb, a He
PUCKOM BO3MOXHbIX MOBPeXAeHWI.

Pa3nnyHble nccnefoBaHNS cencmo-
CTOMKOCTW TPybONpPOBOAOB 13 NOAN-
MepHbIX MaTepurasoB MoKasasno, YTo

3TN TPy6bl MPUMEHVMbI ANS CTPOU-
TeNbCTBa CeTel BOJOCHabXeHNsI B yC-
JIOBUSIX MOBbILLIEHHOV CENCMNUYHOCTH,
TaK Kak xapakTepbl KonebaHni 3Tnx
TPpy6 1 rpyHTa nNpu CeMCMUYECKNX
BO3JENCTBUAX MpaKTU4eckn He pas-
nnyatotca. MnactmaccoBble TPy6bI
XapakTepusyoTca 60nbLUON ynpyro-
CTbto. Yem 60bLUe ynpyrocTb Tpyobl
MO CPaBHEHMIO C OKPYXKaOLLIMM FPyH-
TOM, TeM 3HauuTeNbHee BeNU4YMHA
neperpysku rpyHTa 6e3 paspyLueHus
Tpybbl. Tpyb6bI 13 NOAN3TUAEHA 0bN1a-
JlatoT AOCTAaTOYHOM TMBKOCTBIO U He
NoABepratoTCs pPaspyLLEHNIO NOZ BO3-
[LeCTBMEM AMHAMNYECKNX Harpy3oK.

[JaHHble nccnefoBaHVst BbIMOMHEHDI,
B yactHoctn, OAO «Coro3BogokaHan-
npoekT» Ha 6a3e NpoBejeHHbIX Teope-
TNYECKMX 1 NPaKTUYECKMX NCCneaoBa-
HWIA CENCMOCTOMKOCTM MIacTMaCcCoBbIX
noA3eMHbIX TPyOONPOBOAOB A5 CTPO-
NTENbCTBA HAaPYXXHbIX CeTeli BOJOCHAb-
XXEHVS 1 KaHanM3aLumm B yCI0BUSIX MO-
BbILLEHHOM CeNCMUYHOCTW.

[ToMrMO 3TOro, HeobxoAMMO CKa-
3aTb, 4to ¢ 31 mas 2019 roga BcTtynun
B cuny CI 399.1325800.2018 «Cucre-
Mbl BOZOCHAGXEHUS 1 KaHanmsaumm
Hapy>XHble 13 MOVIMEpPHbIX MaTepua-
NoB. NpaBuia NPoeKTUPOBaHUSA 1 MOH-
Taxa». CornacHo noan. 5.1.7 n 5.2.25
JAHHOrO JOKYMeHTa, A9 MPOKNaAKM

Hnmencmn oo JemneTpacese (8 6

5 & 7 B 7 '

TpYyb60onpoBOAOB Ha M/OLLAAKaX C Ceic-
MUYHOCTBIO CBbILLe 6 6annos cegy-
eT 1cnonb3oBatb Tpybbl M3 M3 100,
M3 100-RC, ¢ CO3KCTPY3NOHHBIMU C/O-
amu 13 M3 100-RC Ha HapyXHOI
N BHYTPEHHeX MOBEepPXHOCTAX Tpyodbl
nmbéo Tpybbl M3 noansTUIEHa C JOo-
NMOMHUTENBHOM 3aLLMTHOM 060104KON
13 TepMonacTa Ha Hapy>XHOM nosepx-
HOCTU TpyObl.

HyXHO OTMEeTWUTb, YTO BblLLeCKa-
3aHHOe He OTHOCUTCA K TakuMm Celic-
MUYECKMM OMACHOCTAM, KaK OMOJ3HM,
pa3XvkeHue, CABUM FOPHOV MOPOAbI
1 NOCTOsIHHbIE AedopmMaLmn. B Takom
clydae TpebyeTca feTanbHoe umcce-
[OBaHMe MeCTHbIX YCNI0BUIA 415 Mpo-
BeAeHus 6onee TLLIATENbHOro aHanu-
3a cucTeMbl.

Kacaemo cncTeMbl BOAOOTBEAECHUSA
HYXXHO CKa3aTb, YTO HECKOMbKO JieT
Ha3ag B LeHTpe wccnegoBaHmin cein-
CMOCTOVKOCTU coopyeHuii LIHMNCK
nm. B. A. KyuepeHko 6binn npoBeAeHbl
AVHaMMYecKme UCNbITaHWS ANs OLEeHKM
CeNCcMOCTOKOCTI NOAMMPONNEHOBBIX
rodprpoBaHHbIX TPYH6 1 MOANMEPHbIX
konogues VNKATMJTACT. Mo pesynbtatam
3TUX WUCMbITAHWA BbINONHEHO TeXHW-

yeckoe 3aK/ItoYeHne, YTO JaHHas cu-
cTeMa MOXeT 6biTb PeKOMeH/0BaHa
ANS NpYMeHeHVs B palioHax C celic-
MUYHOCTBIO A0 9 6anno..
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MWXANJT HUKOJIAEBWY TOPOIOB

KaHOudam mexHu4eckux HayK,
3asedyrowjuli nabopamopueli Kapedps!
«3/1eKmponoe30a U 10KOMOMUBbI»
Poccutlickozo yHusepcumema
mpaHcnopma (PYT MUUT).
Cneyuasnucm e obaacmu npo4Hocmu

U HadexcHocmu KoHcmpykyuli

U yny4weHuUs Ka4ecmea 8o0s!.
Paboman e HUU
«lpomcmanskoHcmpykyusa» MBTY,
MWUTe (QoyeHm, HaYanbHUK

omoaena HUP MUWTa. C 2018 200a —
3asedyroujuli nabopamopueli

kagedpel «3nekmponoesda

u 10KoMomugel»). Paspabomyuk
mexHo/102UU 8000N0020MO8BKU,
ommeydeHHoU 30/10moli Medasnsto

u ounsomMamu mMexoyHapoOHbIX
8bIcMaBOK. Pykogoodumens 6osee Yem
60 uccnedosamenbCkux U 8HeOpeHYeckux
pabom no smomy HanpaeseHur.
KomesieHele, mennossie cemu,
8000Np080DLI, cucmeMsl B00OMen-
/I0CHA6XCeHUS U KOHOUYUOHUPOBAHUSA
naccaxcupckux eazoHos. C 2018 2000 —
8HedpeHuUe mexHon02UU Ha cucmemax
80000X/10X40eHUs T0KOMOMUBO8.
Aemop 6osee yem 190 Hay4HeIx cmamed.
Pazpabom4uk yenessix npo2pamm
(pezuoHaneHoU u Cor3HO20 20cydapcmea
Poccuu u benapycu) no 3aujume

om u3Hoca demaseli U y3/108 MeXHUKU.

OB YHUBEPCAJIbHOW
TEXHONOI MM NEYEHUSA
TEMJTIOSHEPITETUYECKIMX

CVCTEM

C BOOOCOOEPXALLNM
TEMJTOHOCUTEJIEM

M. H. Toponos, 3asedyrowjuli nabopamopueli Kagpedpel
«J/1ekmponoe30a u 10KkoMomuesi» Pocculicko2o
yHuUsepcumema mpaHcnopma (PYT MUUT)

H. B. Bacunves, uHxceHep Pocculicko2o yHusepcumema

mpaHcnopma (PYT MUWT)

A. C. CenusaHos, cmapwuli npenodasamesns Kapeopel
«Tenso3Hep2emuKa x*ene3Ho00POHHO20 MPAHCNOPMa»
Poccutickoz2o yHusepcumema mpaHcnopma (PYT MUUT)

CtaTbA AiBNseTCA pasBUTUEM cTaTbU «MeTobl NMOBbILLEHNSA 3Hep-
roa¢ppeKTMBHOCTU U 6e30NacHOCTM Pa6oThbl AELLeHTPaSIN30BaHHbIX CU-
CTeM TEMJIOCHAG)XeHUsA NpU 3KCMlyaTaummu», ony6iMKoBaHHOM B nep-
BOM HoOMepe >ypHana «/H)XeHepHble cncTtemMbl» 3a 2023 roa.

bonee 20 net cneyyanuctsel MUNT,
HblHe PYT (MUWT), B mHMUMaTuB-
HOM MOpsAAKe 3aHMMAKTCS BOMpoca-
MW MPOANEHUA pecypca MOBUNbHbIX
N CTaUMOHapHbIX TensosHepreTnye-
CKUX CUCTEM 3a CYET OUUNCTKM U 3a-
LTI TenonepesatoLLmnx NOBEPXHO-
CTe OT KOPPO3MOHHBIX N HaKUMHbIX
OTNOXEHWI, NPUMEHSSI dHepreTnye-
CKUIA MeToj BOAOMOAroToBkM (3MB).

TepMUH «3HepreTnyeckni MeToa»
BO3HWK W3-3@ UCMOJ/Ib30BaHMS B Ka-
yecTBe pabouyero Tena MexaHoakTu-
BUPOBAHHOIO MuHepana(os). Takow
npoAykT obnajaeT MOBbILLIEHHOWN
sHepruen vbca, NMO3TOMY Mbl €ro
Ha3Banu «3HepreHT». MNpu BBeAEHNN
SHepreHTa B CUCTEMY B HEl MEHSAOT-
Cs YCI0BUS MPOTEeKaHNsA ecTecTBeH-
HbIX MPUPOAHbLIX MeXaHN3MOB, pabo-
TalLWMX Ha rpaHuue pasgena o¢as.
Vi3amMeHeHVa BAMAIOT Ha Hampasne-
HVe npoLecca ocaxaeHus B ABOM-
HOM 3/1eKTPUYECKOM C/10€ Ha rpaHuLe
pa3gena ¢as, ycunameaeTca npouecc
pa3pbIXNeHUst OTAOXEeHWI, nocTe-
NMEeHHO CHWXAaeTCca ajresvs mexay
KOHCTPYKLMOHHBIMWU MaTepranamm

N KOPPO3MOHHO-HAKNMHBIMKA OT/0-
XeHVaMKn 6narogaps 06pasyroLLemy-
€A Ha maTtepuasne 3alUTHOMY CJI0H
C HU3KOW ajresven K OTI0XEHUSAM.
M3 yactuvL paspyLlaeMbIX OTJI0XKEHN
B MOTOKe TEMI0HOCUTENS CO34at0TCS
HOBbIe KPYMHbIe LLeHTPbl KoaryisiLmm.
MponcxoanT cBA3bIBaHME CBOHOAHO-
ro KUCnopoja B BOAE 3a CYET OKMC-
NEHNst HU3LIUX OKUC/IOB Xenesa [Jo
MarHeTuta. OCeBLUMIA Ha KOHCTPYK-
LMSAX SIHepreHT npekpaLlaeT npowec-
Cbl BOKOPPO3UN 1 BLOO6PaCTaHKA.
K 0co60 nHTepecHbIM CBOWCTBAM OT-
HOCATCS: obecneyeHe 4ONrOBPEMEH-
HOro aBTOPEeryMpoBaHNs BOLOPOAHO-
ro umcne (pH), CHYXeHKe XecTKoCTn
BOAbI, 3aTArBaHMe MeKUX Teyel.
ST 1 Apyrve CBOKCTBA SHepreHTa
06HapPYXXNIUCh B MpoLecce MonbITOK
06BbACHUTL NONyYaeMble pe3ynbTaThl,
UTO U NPUBENIO K TEXHOMOTMU BOAO-
NOArOTOBKM, MWUHUMU3UPYIOLLEN 3a-
TpaTbl YenoBeYeCcKMX PecypcoB, Ha-
[LEXHOWM 1 yAo6HOW B 3KCnyaTaumu.
Ans 0TpaboTKM MCMONBb30BaNNCh 06b-
ekTbl MIC, PXA/MuHTpaHca (BoAsAHble
TPaKTbl KOTe/IbHbIX, LieX0oBble CeTu
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CKOpOCTb KOppPO3uK, Mm/roa

0 50

Bpems nocne 06pabotku, mec.

100

Puc. 1. Tpaguk usmeHeHuUs ckopocmu
Koppo3uu Ha npuMepe mensossix
cemeli [laseneyko2o 8ok3aa.
Mepuod HabawOdeHUs — 6osee 80CbMU
snem (2003-2012 22.). YMeHbWweHue
cKopocmu Koppo3uu — 8 285 pas

TENMo- U BOJOCHAGXEHUS, CUCTEMbI
OX/IaX/EHNsA TersjoBO30B, KOMMpec-
COpOB, CUCTEMbI OTOMJIEHNS N BOAO-
CHabXeHMsA MacCcaxnpckxX BaroHOB,
BOK3a/10B W XWAbIX 3aHWI), a Takxe
BOJ0OX/IaXJaeMoe MPOMblLLIeHHOoe
obopyzoBaHue, Tenble NoJbl 34aHUI.

B 3MB npumeHatoTca xumunde-
CKW MHEePTHbIe MeXaHOaKTVBNPOBaH-
Hble [1] MUHepanbl C onpeaeneHHbI-
MU UINYECKMMU U SHEPTreTUYECKMN
xapakrepuctnkamu. Micnonssyemsble B
OMB BeLecTBa pa3speLleHsbl 41 Nosa-
rOTOBKWN MUTHEBOV BOABI.

B pasHbIX MO HasHa4eHWto Tero-
BbIX CMCTEMAX U MPU pasHbIX Temre-
paTypHbIX AnanasoHax Habnogaetcs
WAEHTUYHOCTb U CTabUIbHOCTL MPO-
Leccos. NpriMepamMu ckazaHHOMY MO-
TyT CNYXWUTb pe3y/ibTaTbl CPaBHEHWS
rpadurKoB «CHUXEHWSA CKOPOCTU KOp-
po3nmn» MNpu UCrnonL3oBaHn 3MB B
TEroBbIX CETAX WM MapoBbIX KOT/Iax
(puc. 1, 2). B pgaHHOM ciiyyae 37O
koTen BUSTER mapkn NBQ 1500GD,
TonAMBO — ras3. Ha apdpekTnBHOCTL

1074
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Puc. 2. Tpaguk usmeHeHuUs ckopocmu
Koppo3uu Ha d8yx Naposbix
komaax ¢pupmsl BUSTER mapku NBQ
1500GD 8 komenbHOU (MONAUBO —
npupooHelli 2a3) 3G hepuod ¢
AAHeaps no dekabpe 2022 200a

SMB no CHMXeHMH CKOPOCTU KOPPO-
3Un (pUC. 2) Mano BAVSET Jaxe 3aBbl-
LLEHHbIV, MO CPaBHEHMIO C PacYeTHbIM,
CYMMapHbIl pacxos TenaoHocuTens ot
MOCTOSAHHbLIX W MEePUOANYECKMX MPO-
ZyBOK (puc. 3).

MOHATHO, YTO yBeNNYeHHoe Mo-
TpebneHne yMAryeHHOV BOAbl 13 aB-
TOMATNYECKOW CUCTEMbI BOAOMOAro-
TOBKU U NMUTaTeIbHOWM BO/bl 06bIYHO
BbI3bIBaeT yCU1eHNe KOPPO3NOHHbIX
npoLeccoB TPyb 3KpaHa YynoMsiHyTO-
ro KOT/1a N BO BCEX YaCTHAX NapoBOro
M KOHZeHcaTHoro TpakTa [2].

B npouecce skcnsyataumm Kotna
BNaeNbLeM NPUMeHSNCS KoarynsHT K,
npefHasHayYeHHbIA ANA noajepka-
HVA pH KOTNOBOW BOABI B AManaso-
He 10,5-11,8 1 3aWnTbl BHYTPEHHUX
BOZOMapOBbIX TPAaKTOB CUCTEMbl OT
KOPPO3WK 3a CYET CO3JaHVA Ha CTeH-
Kax 3aLUMTHON MIEHKN U3 MarHeTuTa.

Halwia TexHonorusa nokasana nos-
HYHO COBMECTVMOCTb C NMPYIMEHEHVEeM
KoarynsHTta K gaxe npm cyMMapHoMm
CeMUKPATHOM (B ABa 3Tana B 3,5

822;5 835,5

170
78 70 65
L
8.27.2022 10.16.2022 12.5.2022

AaTtbl HabnaeHUN

emmms (baKTMYECKas NpoayBKa

pacyeTHaA npoayBKa

Puc. 3. Tpaguk cpasHeHUs pakmu4eckoz0 U pacyemHoz20 06bemo8 npodysKu
(nocmosiHHas + nepuodudeckas) 04151 komaa Ne 1 30 nepuod Mapm-HosA6pb
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HUKOJIAV BUKTOPOBUY BACUJ/ILEB

WHceHep Pocculicko2o yHugepcumema
mpaHcnopma (PYT MUUT).
Cneyuanucm 8 061acmu 8000N0020MOBKU
U npuMeHeHUSs 3K002UYecKU YUCMebIX
Memooo8 0/14 yMeHbWeHUs ckopocmu
Koppo3uu e Mopckoli u npecHol sode
Ha 3amonseHHbIX KOHCMPYKYUSX.
TocnedHue pe3ynsmamel pabom
00K/1006180/1UCL HO KOHPEepeHYusaxX
MCOW PAH 8 2017 u 2019 200ax.

Asmop 6os1ee 20 ony61UKOBAHHbIX
Hay4YHeIX pabom.

B 2 pasa) yBe/IMYeHUN [O3UPOBKN
koarynaHta K. Ha pwuc. 4 npogemoH-
CTpUpOBaHa KOMMeHcauns sHepreH-
TOM CKayka mnapameTpoB KOTJIOBOW
N NuTaTeNbHOW BOAbLI NPV MNocnej-
HeM /IBOVIHOM yBe/IYeHn J031POoB-
K1 KoarynaHta K.

SOMB no3BonfdeTr ycTpaHuTb eLle
04HYy npobnemy — 61MOKOpPpPO3UIO [3]
B CUCTEMAxX BOAAHOMO OXJ1aXAEHUS
asurateneri. OBblYHO pekoMeHay-
emMas TemnepaTtypa oxnaxzjaroLiei
xuakoctn (OX) naroc 75-85 °C. Mpn
yyeTe peanbHOCTU 3KCnIyaTaumm Ten-
NIOBO3HbIX AM3eneil BOAA U BOLOCO-
depxawme OX ¢ HM3KOW Temnepa-
TYpOW 3aMep3aHnst ABNSKOTCA Cpesoi
0buTaHns xenesobaktepuii. icnonb-
30BaHVe DMB B kavecTBe Npodumnak-
TUYECKMX Mep MNO3BOJIAET rnepesecTn
3T BakTepuu B CNOpbI C NOocaeayto-
MM paspyLleHneM 06pa3oBaHHbIX
VMU NOCTPOEK 1 paspyLleHnemM Ha-
KMMHBIX OTNOXEHWA. Mpn 3TOM npo-
NCXOAUT OKMUC/IeHME OKWC/IOB Xese-
3a A0 MarHeTtuTa.

HakonneHHbI onbIT Mo pesynb-
TaTamM npuMeHeHus SMB no3sons-
eT HaMm Jaxe npu HegocTaTke nep-
BUYHON MHPOpPMaLMM O CoCTaBe U
COCTOSHUW HOBOro obbekTa pabo-
TaTb, NCMOJIb3ys OCpPefHeHHble CTa-
TUCTUYeckne AaHHble. Mbl y6eau-
JINCb Ha npakTuKe, 4YTO Hanunyune

N2 2/2023
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AJIEKCAHAP CEPTEEBUY CEJINBAHOB
Cmapwuli npenodasamesns

Kkagedpel «TennosaHepeemuka
)H(€/1€3HO000POHHO20 MPAHCNOPMa»
Poccutlickozo yHusepcumema
mpaHcnopma (PYT MUUT).

Cpepa Hay4HbIX UHMepecos: cucmemsl
menso- u 8000CHAb}#eHUS, B0OHO-
XUMUYeckull pexcum UucmoYyHuUKo8
mensiomel, mensiogsix cemed,
cucmem menaonompeb6seHus

U 8000CHAbMEHUS, 8000N0020MOBKA.
Aemop 6os1ee yem 50 Hay4HbIX U
y4e6Ho-memooduyeckux pabom.

CyLLeCTBEHHOI0 PacxoXAeHunsa pe-
3yNbTaTOB MeXJAy CTaTUCTUKOW W
dakTMyecknm 3amepom 3actaBnser
HayaTb MCKaTb MPUYNHY PaCXoXje-
HUS 1 YCTPaHUTb ee, MOo3BONsAeT 06-
HapY>XUTb HeCaHKUWOHUPOBaHHbIe
AN U3NNLLHE MPOU3BELEHHbIe Mo-
Tepyn TeNNOHOCUTENS WAU TOMAMBA.

YuunTbiBasi 60MbLUVE BOAHbIE pe-
CYpChl HaLler CTpaHbl 1 6onbLUMe Mo-
Tepyn MeTajila OT KOppO3nn B MOp-
CKOV 1 npecHol Boge, ¢ 2016 roaa
HayaTbl NnabopaTopHble OMbITbl MO
3aMe/IeHNt0 KOPPO3UN MeTOLOM
SMB [4, 5]. Pe3synbTatbl rnokasanu
CHVKEHVe CKOpOCTM KOPPO3nK B MOp-
CKOVi BOZe C SHepreHTOM Ha 26%, a B
AVNCTUNNVPOBAHHOW BOJE C 3HepreH-
TOM — yMeHbLUeHue Ha 47%. Fpaduk
(pwnc. 5) AemMoHCTpMpyeT BO3MOXHO-
CTU perynmposaHns pH n3meHeHu-
eM cogepXaHus sHepreHTa (C3) ansa
ObICTPOro PeryMpoBaHNS CKOPOCTH
KOppo3un 6e3 NprMeHeHns XumMpe-
areHToB [5].

B HacTosLee BpeMsa NpoAo/IKaroT-
€S COBMeCTHble paboTbl ¢ IHCTUTYTOM
okeaHonoruny um. . M. lWnposa PAH
no 61oo6pacTaHnto 1 BOKOPPO3NK
B MOpCKol Boge. Celivac obpabaTbl-
BalOTCA MaTepuanbl, NojlyyeHHble B
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Puc. 4. KomneHcayus 3Hep2eHMoM CKa4yka napamMmempos komsaoeol
u numamesnsHol 8006l npu 080UHOM y8enu4eHUU 003UpPOBKU
koazynsHma K e nepuod ¢ 17.08 no 14.10 2022 200a

Bbipaxkaem 6narogapHoctb E. J1. Ma-
Nieto, K. T. H. FeHepanbHOMY Aypek-
Topy OOO «[MKB «TennosHepreTuka,
M. M. beryHoBy, AoLeHTy kadeapbl
«BogocHabxeHve, BogooTBeAeHVE U
rmapasnuka» leTepbyprckoro rocy-
JapCTBEHHOrO YHBEpCUTETa MyTel Co-
obLLeHVa VimnepaTtopa AnekcaHgpa |,
B. FO. CaBuHOBY, nHxeHepy Poccmiickoro
yHUBepcuTeTa TpaHcropTa (PYT MAUT),
obecrneyvBLLMM BO3MOXHOCTb MpoBe-
JleHVI1 BHEM/IaHOBOr0 3KCNeprMeHTa.
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HACOCHbIE YCTAHOBKW ANTARUS —
MPABUJIbHbIV BbIBOP!

TAPAHTHA

Poccuiickasa mapka ANTARUS nosiBunacb fecATb NieT Hasag M K 2023 rogy uU3BeCTHa NOUTU KaXKAoMy
yenoBeKy, Ybsl paboTa cBsizaHa C CcMCTeMaMW BHYTPeHHero BoAoCHab6>KeHus.

CerogHa HacocHble yctaHoBky ANTARUS ycTtaHasiu-
BatOT MpakTUYeckn B KaXJOM YeTBepTOM CTPOSLLEMCH
XWAOM AlOMe Hallel cTpaHbl: oT KanuHuHrpaga Ao Bna-
AVBOCTOKaA.

Tonbko 3a 2022 rog Ha 06beKkTbl BbIIO OTrPYXeHO
3000 ycTtaHOBOK.

ANTARUS cobupatoT Ha Npon3BOACTBEHHOW MAOLLAA-
Ke KOMNaHuu «3nuTa» B . BceBonoxcke JlIeHWHrpaa-
CKOW obnactu.

Lnpokunii MogenbHbIA paj CTaHAAPTHBIX YCTaHOBOK
(cBbiwe 3000 HavMeHOBaHWIA) NO3BONSET 3aKPbITb /1t0-
bble MOTPEBHOCTN KANEHTOB.

Mbl MPOM3BOANM HACOCHbIE YCTAHOBKMU:

* nosblweHns gasneHma ANTARUS 2.0, ANTARUS X n

MULTI DRIVE;

* noxapotyweHua ANTARUS 2.0 n F-Drive.

Hanpumep, ANTARUS 2.0 nMetoT YHUKanbHbIV GyHKLN-
oHan — GPRS-gucnetyepmsaLnmio ¢ BbIBOAOM MHGOPMa-
L1 Ha caiiT https://meterus.ru/ n CMC-onoseLleHNIMN.

Jtobyto CTaHAAPTHYHO MO3ULMIO MOXHO 3a 15 cekyHA
caMoCToATeNbHO MoAobpaTk C MOMOLLbo 6ecnnaTHom
oHnawnH-nporpammel https://search.antarus.su/

Halua cknagckaa nporpamMmma KOMMIEeKTYHOLWMX, B TOM
ynCae HaCcoCHble arperaTbl, KOHTPOJiNepbl M 4acToT-

Hble Mpeobpa3oBaTeny, MO3BOASET MPOU3BOAUTbL Ha-
cocHble ycTaHoBkM ANTARUS B camble KOpOTKME Cpo-
KW: OT Tpex Hejelb.

Mporpamma nog6opa HacocoB
1 HacoCHBIX YCTaHOBOK

ANTARUS SEARCH:
search.antarus.ru

MporpaMma Ansi NpoeKTMpoBaHUs
CMCTEM BHYTPEHHEro BOAONpoBoAA

1 KaHanusaumm 3gaHnii «<YMHAS BOJA»
smartwater.su

NMomMMMO 6a30BbIX YCTaHOBOK, koMaHza ANTARUS,
Kyfia BXOAMT cBbiwe 50 cneuuanncrtoB, MOXeT Crpo-
eKTMpoBaThb, pa3paboTaTb M 3anporpaMmnpoBaTb 060-
pyZoOBaHWe MNPaKTU4Yeckn 60N CAOXKHOCTM ANA Mac-
LITabHbIX MPOEKTOB.

Y Hac yxe eCTb onbIT paboTbl C TakMMWU 0bbekTamu,
Kak Hebockpebbl, nefoBble apeHbl, GyTOONbHbIE CTaAN-
OHbl, MPeANPUATUS (Pa3MepoM C HeBObLLYIO AePeBHHO),
MUKPOPaMOHbI, a MHOTAA W Lenble parioHbl rOpoLoB.

[Ans KnneHTa OAHO W3 KAHOYEBbIX CBOWCTB t060-
ro MpoAykTa — 3TO HafeXHOCTb. YeM mpou3BoanTeNb
3TO MOXeT NMoATBepAUTL? KOHeYHO, rapaHTuneit Ha cBoe
obopyzoBaHue.

CTaHjapTHas rapaHTUa Ha BCe YCTaHOBKW MOBbI-
weHnsa fasneHna M noxapotyweHns ANTARUS co-
cTaBnseT natb net! [laxe ecan KANEHT CBOUMU CU-
flaMy MPoOU3BOANT MOHTaX W MyCcKOHanagky Hallero
0bopysoBaHuS.

Elwe ofHOM yHWKaNbHOM pa3paboTKolr KoMMaHUM
«nuta» asnsetcad «YMHAA BOJA» — 3To nporpamma
MOMIHOrO pacyeTa CUCTEM BHYTPEHHEro BOJOMPOBOJAA
1 KaHanusauunu, B TOM Yncne rujpaBnmyeckoro pacyeTa
ANs TOYHOro MoA6opa HACOCHbIX ycTaHoBok ANTARUS.

Bbibnpas ANTARUS, 6yabTe yBepeHbl B KayecTBe
N HafjeXHOCTN 0bopyAOBaHUS.

[na 3akasa obpawanTtecb B 6amxanllee oTaeneHune
KOMMaHUW «DnTax.

KomMmnaHusa «dnuta»
Ten. 8-800-550-50-70
www.elitacompany.ru
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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-cmpoumens no TFB». 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. bosee 5 1em — e Mockogckom
azeHmMcmee 3Hep2ocbepexceHus

npu lMpasumesnscmee Mockasi

8 do/mKHOCMU 3aMecmumens
dupekmopa no XKX, 12 nem —

& Mockoeckoli 2ocydapcmeeHHoU
3IKcnepmu3e Ha4aa6HUKOM

omaesa sHep203pPekmusHocmu
300HUU U UHXCEHePHbIX cucmem.
Buye-npe3udeHm HIT «ABOK»

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

NMPEOVCITOBUE K CTATbE
«QODOEKTUBHOCTb NODGACAOHOIO
ABTOMATUYECKOI O
PEIYJINPOBAHUNA CUCTEM
OTOMNEHUA», ONYBITMKOBAHHOW
B XYPHAJIE «cBOOOCHABXEHWE

N CAHUTAPHAA TEXHUKA» Ne 5

3A 1986 IO

B. Y. Jlusyak, K. m. H.,
He3asucuMbll 3Kcnepm no 3Hep203¢ppekmusHocmu
30aHUU U MensaoCHABICeHUIO MU/bIX MUKPOPALIOHO8

TennonocTynneHns € COJIHEYHOW paAnaLein B COBpeMeHHbIe MHOro-
KBapTUpHble aoMa (MKJ) ansa ycnoBuida r. MockBbl COCTaBNSIlOT OKOJO
7% OT rof0BOro TenjaonoTpe6reHNs Ha UX OTOM/IEHNE U BEHTUNALUIO
npy HopMaTUBHOM BO3/lyXxoo6MeHe B KBapTupax. lMpakTuka nokasbiBa-
€T, YTOo NPV HaNN4YUU LieHTpasbHOro Ha BBOJeE TEMN/0BbIX ceTel B 3Aa-
HWe peryninposBaHuvs NoAayu TensioTbl B CUCTEMY OTOMN/IEHUA B 3aBUCU-
MOCTU OT M3MEHEHMUsl TeMnepaTypbl Hapy>XHOro Bo3Ayxa U paxe npu
o6opyAo0BaHNM TepMOCTaTaMM OTONUTE/IbHbIX NPUGOPOB UCMO/b30BaTb
3TW COJIHEYHbIE TEMJIONOCTYN/IEHUS AN COKPaLLeHUs nogayn TensoThbl
Ha oTon/sieHUe He nosy4daetcs. B crtaTtbax [1 n 2] nokasaHo, KaK B f0-
Me, 060pyA0BaHHOM BCEMMW 3TMMU YCTPOMCTBaMun, oTkasana aBToMa-
TVKa perynpoBaHnsa nogaym TensoTbl B CUCTEMY OTOIMJIEHUSA, pacxop,
TEenJIoOBO/ 3HEpPrum B cucTeme yBenmuwics B 1,5 pasa, a Tepmoctathl
He CMOr/IN YCTPaHUTb NeperpesB 3[aHNA — B TeYeHUe ABYX Hepenb
fnpoao/mMHKanocb oTon/ieHne ¢ nepepacxoaom TenaoTbl. Koraa npousso-
AVTENIN TEPMOCTATOB 3asAB/AIT 06 3KOHOMUM UMW TEMJIOBOV SHEpruu,
OHU NPUBOAAT AaHHble 06 3KOHOMUM OT paboTbl CUCTEMbI LieHTpPaslb-
HOro aBTOpery/iMpoBaHUs BMeCTe C TepMocTaTaMu, He pasgenss ux.

My6arkaumii 0 peanbHOV SKOHOMUM
TENN0Tbl Ha OTOMJeHMEe OT 3aKpbITUA
TEPMOCTaTOB B CO/IHEYHblE AHW, Ha-
npvMep, CpaBHWBas TernaonoTpebe-
HVe ABYX uAeHTU4YHbIX MK/ ¢ oan-
HaKOBOW HaCTPOMKON KOHTponnepa
LeHTPaNbHOro peryanmpoBaHus noga-
UK TEMNOTLI HA OTOMJIEHWE, HO OAHOTO
N3 HUX C YCTaHOBNEHHbLIMU TePMOCTa-
Tamu, a B ApyroM 6e3 HuX, B Hallen
CTpaHe He BcTpeyan. MNonyyaercs, eanH-
CTBEHHOE peLleHune 1 1CMo/b30Ba-
HWSE TEMI0MOCTYNAeHUI C COTHEYHOM
pagnaupen, 4Tobbl coKpaTUTb Terno-
noTpebneHvie Ha OTOMAeHMe, — 3TO
pa3sgeneHne LeHTPanbHOW cUcCTeMbl
oToM/ieHNs Ha nodacajHble BeTKU
N pa3genbHOe aBTOMaTnyeckoe pery-
NMpOBaHMe Nojayn TenaoTbl Ha OTonM-
NeHne Kaxgaor nodacafHol cuctemsl
oTornneHus No rpaduiky B 3aBUCUMOCTHU
OT M3MEHEHWS HaPY>KHOW TeMnepaTypb|,

HO C fo6aBneHVIeM KOPPEKLMN 3TOro
rpaduvka No OTKIOHEHWNIO daKTUUeCKN
M3MepeHHOl TeMmrepaTypbl BHYTPeH-
Hero BO3Jyxa B KBapTMpax Kaxzao-
ro ¢acaga oT 3ajaBaeMoi Ans Mog-
LepXaHus KOHTPONepy perynstopa
nozayn TennoTbl B CUCTEMY OTOrMe-
HUA. TemnepaTypa BHYTPEHHEro BO3-
Zlyxa SIBNSIeTCS NHTErpaTopoM BO3Jei-
CTBUWSI COJIHEYUHbIX TEMIONOCTYMIeHW
Ha TenjoBOM pexuMm OTarMBaeMblxX
nomeLleHni MK/,

Mepea LWMPOKAM BHeJApPeHVEeM Mo-
dacagHoro aBTOMaTMYECKOro perynu-
POBaHUSA CTaBUTCS 3aza4a 0TpaboTaTb
ONTUMAaNbHYH CXeMY MPUCOEANHEHUS
nodacasiHbIX CMCTeM OTOMIEeHs K Ter-
NIOBOW CeTu, rae yCTaHOoBUTb AaTumKK
TemnepaTypbl BHYTPEHHero BO3.4yXa,
UTOBbI OHU HaMbosIee TOUHO NPEeACTaB-
NSV BCe OTan/MBaeMble NMoMeLLeHus,
BbIXOAsLLME Ha AaHHbIV dacaj, KakoB
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TEHEPAJIbHbIN NAPTHEP

BbICTABKA LUMPOTA 60
CTPOUM AOM knaup SAESTAS

22-23 anpens

- CTPOMMATEPUANDI
- UHKEHEPUSA
- KAMUHbI - CEMUHAPbDI
- NAHALWA®T U MACTEP-KNACCHI
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BbICTABKA
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JOMKeH bbiTb KO3QOULIMEHT aBTOKOP-
PEKLM MO OTKIOHEHWIO TeMmepaTypbl
BHYTPEHHero BO3fyxa, 4Tobbl ornepe-
ANTb XUTENen oT CHATUS neperpesos
OTKPbIBaHNEM pOPTOUEK 1 OKOH. Ha 3Tn
BOMPOCHl OTBET MOXET BbITb MONyYeH
B MpoLjecce 3KCrepyMeHTabHbIX UCMbl-
TaHWI TaKVX CUCTEM B OMbITHOW 3KCry-
ataumn. 3ToMy U NocBsLLeHa AaHHas
CTaTbs, onybankKoBaHHas B 1986 roay
B XypHane «BogocHabxeHne n caHu-
TapHas TexHuka» Ne 5. CnegyeT obpa-
TUTb BHUMaHWE, YTO B OMUCLIBAEMOM
nepuoje 3KCneprMeHTa ellle He Mnpo-
N3BOANNN €BPOMEVICKNX repPMETUYHbIX
OKOH, MOTOMY bblna akTyasbHa Tema
yBENNYeHNs BO3JyxoobMeHa B KBap-
TVpax HaBeTpeHHOro gacaga, 1 nepes,
aBTOpPerynMpoBaHeM nopacagHbIx Cui-
cTeM OTOMNEeHWS CToANa 3a4a4a pearu-
pOBaHMsA 1 Ha 3Ty Npobiemy.

B cTaTbe NprBOAATCA pe3ybTaThl Ha-
TYPHbIX UCMbITAHUIA CUCTEM OTOMNNEHNS
¢ nopacagHbIM aBTOMATUYECKNM pery-
NMpOBaHMeM, pa3paboTaHHbIX 1 peanu-
30BaHHbIX labopaTopuelt NHXeHepHO-
ro obopyaoBaHus MHWWTIM Ha aByx
16-3TaXHbIX XWAbIX AOMaXx, OTANYat0-
LLIXCS CXeMOWi MPUICOeANHEHNSA CUCTEM
K Ternn0oBbIM CETAM 1 CMOCObOM pery-
NMpoBaHua. OnmncbIBaeTca KOMIMIeKC
BbINOHAEMbIX M3MEePeHWi Ans aHanu-
3a paboTbl CUCTEMbI OTOM/IEHVS B pe-
XMMe aBTOMAaTU4eckoro peryaMpoBa-
HWSA, 1 MO 060MM AOMaM MPUBOAATCA
BHYTPVCYTOUHbIE FPapUKN M3MEHEHNSA
napaMeTpoB TEMJOHOCUTENS, LMPKY-
NpytoLlero B nopacagHblX crcTemax
OTOMNEHNs, PacxofoB MoTpebasemoni
TEennoBOW 3HEPrnN, OCPeAHEHHON TeM-
nepaTypbl BO3Zyxa B KBapTVpax 1 cbop-
HbIX KaHanax BbITAXHOV BEHTUASALNY,
a Takke MeTeoposiornyeckre napame-
TPbI: TeMnepaTypa Hapy>XHOro BO3Jy-
Xa, 4acbl COMHLECTOAHWS, CKOPOCTb
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1N Harmpae/eHWe BeTpa, MOATBEPXKAa-
toLme aHeproapdekTMBHOCTL Moda-
CafiHOro aBTOPEeryA1MpoBaHUSA CUCTEM
OTOM/IEHNSA MHOTOCEeKLUMOHHbIX MK/,

KcTaTh, BbIMOMHEHHbIE WUCMbITAHKWSA
nokasanu, YTo CXeMHOe peLleHne UC-
MOMb30BaHNS OAHOrO LIMPKYAALMOH-
HO-CMEeCUTe/IbHOro Hacoca, 06LLero
Ha obe nodacasHble CUCTEMbI OTOMIe-
HWS, CHUXKAeT 3HeproaddeKTMBHOCTbL
nodacagHoro aBToperyaMpoBaHus, no-
TOMY 4TO, Kak MOKasanuy WUCMbITaHUS,
npwu t, Beiwe -5 °C B cucTeme oTorse-
HWS OCBELLEHHOro ConHuem dacaja
npekpaLLaeTcs nojaya TenIoHoCUTeNs
13 TENA0BOV CeTu, 1 TemnepaTypa Bo-
[bl, UAPKYNNPYHOLLIE B 3TOW CUCTEME,
JO/MKHA MpUbamKaTbes K Temnepary-
pe BO34yxa B MOMELLEHWsX, HO 13-3a
TOro, YTO OHa nepes Hacocom byaeT
CMeLUVBaTLCA C 60/s1ee BbICOKON TeMm-
nepaTypori U3 CUCTEMbl OTOMJIEHUS
MPOTMBOMONOXHOrO pacaja, He ocse-
LLIEHHOTO CO/HLIEM, MPOAO/KNTCSA OTOM-
NleHne 0CBeLLLeHHOro conHLEeM dacaza,
UTO HepasymHo. lNo3xe 6bl1a Npeasio-
EHa CXeMa C CaMOCTOSATe/IbHBIMU Ha-
cocamu Ha Kaxzom nodpacasHou cucre-
Me OTOrJIEHMS.

3a4ecb NPUBOAUTCA U NOAKNOYEHME
BOAOHarpeBaTtenel ropsivero BogoCHab-
XeHUs, 1 OCyLLeCTBNeHNe aBTOMAaTU-
YeCcKoro orpaHnyeHns MakcMManbHo-
ro pacxoAa TernJIoHOCUTeNA Ha BBOZAE
B WTI1, no3BonsaroLLee 1CNoNb30BaTb
AKKYMY/IMPYHOLLYIO  CMOCOBHOCTL 34a-
HWA 1 Mebenn B KBapTMpax A1s raiue-
HWS HepaBHOMEPHOCTM BOAO- W Ten-
NlonoTpebneHns CUCTEMbl FopsYero
BOZOCHAbXeHs, 1 pa3meLLieHme npu-
60poB yuyeTa TennoThbl U BOAbl A/isA
BO3MOXHOCTW pa3feneHns Tensiono-
TpebneHuss Ha OTOMAeHue U rops-
Yee BOJOCHabXeHWe, N pa3meLlLieHve
LUMPKYNALMOHHOrO Hacoca CUCTeMb

Puc. 1. Cxema UTI

€ asmomamuyeckum
nogacadHeim
pe2ynuposaHuem cucmems!
omonsieHuUs € 308UCUMbIM
npucoeduHeHuUemM,

C YUPKYNAYUOHHbLIMU
Hacocamu Ha 06pamHomM
mpy6onposode

u pezynuposaHuem
pazHocmu memnepamyp
mensI0HoCUMens 8 Nooaroujem
u obpamHom mpy6onposodax
no epaguky e 3aeucumocmu
om u3meHeHUs
memnepamypbl HapPy*#Ho20
8030yxa ¢ Koppekyuel
2paguKka No OMKAOHeHU
memnepamypel
8HymMpeHHe20 8030yxa

0m 3000HH020 3HOYeHUS

ropsiyero BOAOCHabXeHVs no Hambo-
Nee 3HepProakOHOMWYHOI CXeMe Ha no-
JatoLlem Tpybornposoge ropsveri Bo-
[bl, MO3BOMSAKOLLEN COKPaTUTb Harop
NOAKAYMBAKOLLMX BOAONPOBOAHbIX Ha-
COCOB Ha BENNYMHY Hanopa LMPKyns-
LIMOHHO-MOAKAUMBAIOLLIEr0 Hacoca Cu-
crembl BC.

MOXHO 6bl10 6bl MPUBECTU CXEMY
MOAK/IOYEHNST K TENAOBbIM CETSM Mo-
dacagHbIX CUCTEM OTOMAeHUs C He-
3aBUCUMbIM MPUCOEANHEHNEM Yepes
BOAOMOJOrpeBaTen 1 CXemy, peanmso-
BaHHYIO B XXMIOM JOME MOBbILLEHHOM
3TaXHOCTU [AN19 COTPYAHMKOB «/13Be-
CTU», Takke nopacagHyto, HO C O4HO-
BPEMeHHbIM peryanpoBaHvemM Temme-

aTypbl U pacxoja, LMPKYIVPYHOLLLEro
B_cCuCTeMe OTOMJIEHWUA Terma0HOoCUTe-
N4, ans obecrneveHUss paBHOMEPHOW
TENNooTAaYN OTOMUTENbHBLIX MPUGO-
POB Ha MepBOM U MOCIeHEM STaxax
B BEPTUKa/bHbIX OAHOTPY6HbIX noda-
CafHbIX CUCTEMax OTOMIEHNS, HO OHa
yXxe 6bina npuseseHa B [3].
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LLIeCTB/IEHNA aBTOPEryIMpoBaHNs Mo-
Jla4n TenoTbl Ha oTonneHve. «<ABOK»
Ne 3, 2010 roga.

2. Nlmsyak B. N. Bbibop npuropu-
TeTa B aBTOperyivpoBaHWW Tenno-
OTAAUN CUCTEM OTOMMIEHUSA XUAbIX
34aHUN. «/HXeHepHble CcuUCTeMbI»
ABOK Ceepo-3anag, Ne 1, 2016 roga.

3. lnByak B. W. Hoeaa peaakuus
CMN «TernnoBble MyHKTbI ..» HapyLla-
eT MPUHUMMNBI LIeHTPaIn30BaHHO-
ro TennocHabXeHVst 1 He HaleneHa
Ha 3HeprocbepexeHne Mnpu KX 3KC-
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QOPEKTUBHOCTb NOOGACALOHOIO
ABTOMATUYECKOIO PEIMYJINPOBAHWHA
CNCTEM OTOTNJIEHNHA

B. U. Jlus4ak, k. m. H., A. A. YyayHkuH, B. A. OneHes, uHx ceHepsl,

Mockoeckull Hay4HO-ucc1e008amMensbCkull U NPOeKMHeIl UHCMumym
munoeo20 U 3KchepuMeHmMasibHo20 npoekmuposaHus (MHVWTII)

B. /1. Kapaces, skcnepumeHmansHas 6aza MHUWTII

AocToBepHble cBefeHUs 06 3¢pPeKTUBHOCTU aBTOMATUYECKOro no-
¢acapgHoOro peryimMpoBaHUsi CUCTEM OTOMJIEHUSI MHOrMOKBapTMPHbIX
AOMOB MpPU HaNYUW UeHTpanbHoro perynuposaHmsa B LTI, Kk KoTo-
poMy NMoAKAYEHDbI 3TV AOMAa, MOFYT AaTb TOJIbKO HaTypHbIEe Uccneao-
BaHMA. Bo-nepBbIX, MOTOMY YTO HEBO3MOXXHO TOYHO ofnpeaennTb Mno-
CTyrn/ieHue TEeM0Tbl C COIHEYHOW pajualmnel B 34aHMe U3-3a pasHoi
cTeneHu NMpo3pavyHOCTU aTMocdepbl, USMEHEHUA BEINUNHbI PacCesiH-
HOV paguaunun 1 pasHoOW 3aTEHEHHOCTU 3[aHUIA. Bo-BTOpbIX, TPYyAHO
noAcYNTaTb, HAaCKOJIbKO PeryniTop MOXXET BOCMPUHATb MOCTynato-
Lylo C paAnaLmeii TenaoTy 1, COOTBETCTBEHHO, COKPAaTUTL ee nogavy
B CUCTEMY OTOMN/IeHUs. 3TO 3aBUCUT OT NPUHATOro MeToAa peryampo-
BaHUS, YYBCTBUTE/IbHOCTM U TOYHOCTM paboTbl caMoro perynstopa.

DKCNnepuMeHT MNpPOBOAUNCS Ha
ABYX 16-3TaXHbIX XWAbIX 34aHWU-
AX LWWMPOTHOW OpWeHTauwmm, pac-
MOJIOXEHHbIX B HOXHOM W 3anag-
HOM parioHax MoOCKBbI, B TeyeHue
1976-1984 rogoB. Ha nepBOM 06b-
ekTe (puc. 1), cncrtema otonaeHmns
KOTOpPOro 6bia1a NoAK0YEeHa K Ten-
NIOBOW ceTn 4epes LMPKYAALNOH-
HbIlA Hacoc (obwunii Ha obe noda-
cajHble CUCTEMbI), peryaMpoBsaHue
BbIMOMHANOCL ABYMS MNpubopamu
T48-2 no rpaduky pasHOCTU TeM-
nepaTyp BOAbl B nMojatoLiem 1 o6-
paTHOM TpybomnpoBoAax CUCTEMb
OTOMNEeHNA B 3aBUCUMOCTU OT U3-
MeHeHNs TemmnepaTypbl HaPYXHO-
ro BO3jyxa W C Koppekuuner 3Toro
rpadumka no oTKAOHEHUIO Temmnepa-
Typbl BO34yXa, U3MEPeHHOW B BOCb-
MU KBapTupax Ha kaxgom dacage
OT 3aflaHHOro 3HayeHus [1]. 3a-
Tem, nocsie YCTaHOBNEHUSA 3aBU-
CUMOCTN MexAay TemnepaTypamu
BO3JyXa B paboueli 30He KBap-
TP U B COOPHOM KaHane BbITSAX-
HOW BEHTUAALWUWN K3 KYXOHb Tex
Xe KBaptmp [2], Koppekuus ocy-
wecTBnanacb No ABYM JAaTyMKam
Ha KaxzaoM dacase, ycTaHOB/EH-
HbIM B COOPHbIX BbITAXHbIX KaHa-
nax nepeg BblIbpocoM ero B «Ter-
Nbli» Yepaak.

Ha BTOpom obbekTe (puc. 2), cu-
cTeMa OTOMNEHUs KOTOPOro noj-
K/tOUeHa Yepes 31eBaTopbl C U3Me-
HALWMMCA CevyeHnem conia Tuna
«3nekTpoHurKa P-1M» (6e3 aneKTpoH-
HOro 6/710Ka), B KayecTBe peryampy-
towero npubopa MNpUHAT MoAep-
HV3MPOBaHHbIN perynatop T48M-5
C MyAbTUMAEKCHbIM 6a0KoM [3],
NO3BONAOLWMM OLHUM MNPUBOPOM
ynpaBnaTe obenmn nodacagHbIMU
cmcTteMamu. OTUM MPUBGOPOM Bbl-
NONIHANOCE pPerynnpoBaHue TeMm-
nepatypbl BOAbl B NMoAatoLemM Tpy-
6onpoBofe CUCTeMbl OTOMJIEHUS
no rpaduky B 3aBUCMMOCTN OT U3-
MeHeHMNsa TeMnepaTypbl HapPy>XHOroO
BO3/4yxa C KOppekuuein 3Toro rpa-
d1Ka Mo OTKNOHEHWIO TemmepaTy-
pbl BO3Jyxa B YeTblipeX (Ha KaXAoMm
dacage) cOOpHbIX KaHanax BbITAX-
HOV BEHTUNALUM U3 KyXOHb KBap-
TP OT 3aAaHHOro 3HayeHus.

Perynsatopbl 6blin HacTPOEHHbI
Ha nogjep>XaHue TemnepaTypbl BO3-
ayxa 21 °C. Kak rnokasanu UcrblTaHus,
cpefHecyTo4Hasa TemnepaTtypa BO3-
Zyxa B COOPHbIX KaHanax BbITAXHOM
BEHTUASALUMWN OKasanacb MNPUMepHO
Ha 1 °C BblLLe TeMrepaTypbl BO34yxa
B paboueri 30He KBapTMp, YTO MO3BO-
NSieT Npu OCyLLeCcTBAEeHW TaKon aBTo-
KoppeKLumn rpaduka perynmpoBaHums

nojayn TenaoTbl B CMCTEMY OTOmMJle-
HWS MHOFOKBapTUPHOro Joma obec-
neynBaTb NojAepXaHue pacyeTHOW
TemnepaTypbl BO3JyXa B KBapTMpax
Ha HVXHeM ypoBHe KOM$OPTHOCTY,
t, = 20 °C, oTBeUatoLLee HOPMATUB-
HbIM TpPeboBaHUAM.

Ha 060u1x 06bekTax usmepuTesb-
Hble MPUGOPbLI 3aNNCbIBaIN PACXO]
BOAblI M3 TEMJIOBOW CeTu W LMpPKY-
NVpytoLLeit B cucTeMax OTOMIEHNS,
TemnepaTtypy BOZAbl 4O W Moc/ie ys3-
Nna CMmelleHns 1 B 0bpaTHOM Tpy-
60npoBOAe N3 CUCTEMbI OTOMIEHNS
(puc. 1 n 2). Konnyectso noTpebns-
eMoVi TenNoThl Ha KaxXayto nodpacas-
HYI CUCTeMy OTOMNEHNs onpejens-
NOCb NyTeM NepeMHOXEHNA Ppacxosa
BO/bI 113 TEMN/I0BOV CeTU Ha Pa3HOCTb
TeMnepaTyp B nojatoLiem Tpybonpo-
BOJZe Ten/joBOW CceTn N B 0B6paTHOM
TpybonpoBoje cnucTeMbl OTOMNEHMS.
KoHTponnpoBancs 3ToT pacxoj Ten-
NOTbl NEPEeMHOXEHNEM pacxoja BO-
Abl, LUMPKYNMpyloLen B cucTemMax
OTOMJIEHNs, Ha Pa3HOCTb Temrepa-
Typ BOAbl B MojatoLieM K obpart-
HOM TPyb6OMpOBOAAX KaXAOW cucre-
Mbl OTOMJIEHUS.

Kpome TOro, ocyuiecreasgnach
3anNncb TemnepaTyp BHYTPeHHero
BO3JyXxa: Ha MepBOM obbekTe —
B 64 kBapTmpax u 16 KaHasiax Bbl-
TSKHOV BEHTUNAUMK (M3mepuTenb-
HbIM KOMMiekcoM RFT npon3BsogcTea
I'AP), Ha BTOpoM — B 16 KBapTMpax
n 8 CHOpHbIX KaHanax (HeAenbHbI-
MW Tepmorpapamu 1 noTeHurome-
Tpom). Pacxog BO3Ayxa, yAansiemoro
BbITS)KHOWN BEHTUNALMEN, U3MePSANCs
YCTaHOB/IEHHbIMU B COOPHBIX KaHa-
nax aHemomeTpamu ¢ poTonpucTas-
KOW. Mo 06BeMY BbITSXXHOr0 BO34yxa
MOXHO CYyAUTb O KOAUYecTBe WUH-
GUNBTPYIOLLErocs Hapy>KHOro BO34y-
Xa, OLeHUTb N3MEHEHWS BO3YLLIHOMO
pexvMa 34aHNS N YyTOYHUTb Benu-
UMHY ObITOBLIX TEMAOMOCTYMAEHWIA.
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B LTI, K KOTOPOMY 6bINN NOAKO-
YeHbl 3TU 3aHNS, Tak>Ke MPOBOAMIOCH
aBTOMaTU4eckoe peryampoBaHue no-
[a4n TennoTbl B KBapTajbHble CeTU
oTonneHua npubopamu T48-3. Mpu
3TOM MOAAEPXMBaANCA 3afaHHbINA rpa-
duK pa3HOCTM TemMnepaTyp BOAb! B NO-
JatoLLem 1 obpaTHOM TpybonpoBoZax
B 3aBMCUMOCTU OT U3MEHEeHUs Tem-
nepaTypbl Hapy>XHOro BO34yxa W OT
TemnepaTypbl Bo3gyxa B 16 KBapTu-
pax KOHTPOJIbHOTO 34aHus (nepBblid
06BeKT) 1 B 4 COOPHbIX KaHanax Bbl-
TSOKHOW BEHTUASALMN 13 KBAPTUP KOH-
TPO/IbHOW YrN0BOW CeKunW 34aHnSA
(BTOpOVi 06bekT). Onpegenvs pac-
X0Z W TemnepaTypy TernaoHoCUTens
B XapaKTepHbIX TOYKax, MOXHO ycTa-
HOBUTb 3$PEKTMBHOCTL rPyMNMnoBOro
LleHTPanbHOro peryiMpoBaHns pac-
X04a TennoTbl Ha OTOMMeHwue.

OcyuecteneHve nodacajHoro as-
TOMaTUYeCKoro peryaMpoBaHus cu-
CTeMbl OTOMAEHWUS XWA0ro 34aHuA
no BblLLIENPVIBEAEHHOMY MeTOAY a0
3KOHOMMUIO TEMI0BOV 3Heprun Ao 25%
rofloBOro NoTpebaeHns npm cobntose-
HUM KOMOPTHBIX TeMnepaTyp B oTan-
NVBaeMblxX KBapTMpax. 3a 6a3nCHbIN
pacxog TenaoThbl, MO CPAaBHEHMIO C KO-
TOPbIM JOCTUrAeTC IKOHOMMUS, Mpu-
HVMaNCs TOT pPacxos TemnnoThl, KOTo-
pbIVi Wen 6bl Ha OToMAeHMe 3AaHNS
6e3 aBTOMaTNYeCcKOro perynnmpoBaHus,
HO CO CTabuamsaumen Ha pacHeTHOM
YPOBHe Ko/in4ecTBa BOAbl 13 Tenno-
BOVi ceTu (Mpwv yC10BUN COBNOAEHNS
B Helil pacyYeTHOro OTOMUTENIbHOrO rpa-
¢dvKa TemnepaTyp CO CpesKol 13-3a
ropsiyero BOAOCHAGXeHWUS).
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Takass 3KOHOMUS TennoTbl MoJy-
yaeTca nNpwv MOAKAYEHUN CUCTe-
Mbl OTOM/IEHVA 3[aHUS K pacnpeje-
NNTEeNIbHBbIM Tenn0BbIM CeTAM Yepes
T, munnya LTI, n Takoe pelueHne
CUCTeMbl TeNI0CHabXeHWs Aaxe npu
cToumocTn perynstopa 2000 py6.
(B LLeHax COBETCKOro nepuroa Ao ne-
pecTpoiikn) adpdekTUBHEN cucTembl
¢ UTM TennoBO MOLLIHOCTLIO MeHee
20 Tkan/u [4]. OgHaKko B cucTemax
TennocHabxeHmsa c LT, kak 6bi10
rnokasaHo paHee B [5, 6], npn npu-
MEHEeHWN B NOC/IefHNX PerynaToposB
oTonsieHns Tuna T-48 ¢ Koppekuuei
rpaduka nogadm TennoTbl MO Tem-
nepartype BHyTPeHHero Bo3ayxa, 3/4
3TOW 3KOHOMWW MOXET BbITb JOCTUT-
HYTO OT OCYLLEeCTB/IEHUS Peryinpo-
BaHna B UTI npn noaxkntoueHun
K HeMy OAHOTUMHbIX 34aHWA. ITO
npegonpeaensier LenecoobpasHoCTb
BbIGOPOYHOro BHeApeHUs nodacas-
HOro aBTOpPEery/JMpoBaHUs Ha OT-
AeNbHbIX 34aHNAX, MOAKNOYEHHbIX
K AaHHomy LTI

MonyyeHHass 3KOHOMWA TenaoTbl
JOCTUraeTcss VMIMEHHO MOTOMY, 4TO
B KayecTBe CWUrHana, WHTerpupyr-
Lero BO34elCTBME COIHEYHOW pa-
Avaumn n BeTpa Ha TennoBoOW pe-
XWUM OTannMBaeMblX MOMELLEHN,
NPUHATa TeMnepaTypa BHYTPEHHEro
BO3/lyxa. JTO MO3BONAET COKPATUTb
nogavy TenaoTbl B CUCTEMY OTOrJie-
HVS He TONbKO B Nepuog obyyeHns
dacaga 34aHNSA CONHLEM, HO 1 B MO-
cnegyroLwni Nepurog, Korga temnepa-
Typa BO34yXa B KBapTMpax ocTaeTca
NOBbILLEHHOW 3a cYeT BO3BPaLLeHNs

-
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CaKKyMyNMpPOBaHHOW TenaoTbl BHY-
TPEHHUMU OrpaxaeHnsMm 1 mebe-
Nbto. MpryemM No Koin4yecTBy C3KO-
HOMJ/IEHHOI TenaoTbl 06a Mnepuoja
NoYTU PaBHO3HAYHbI.

ConocTaBnsAs dakTMyeckn mnosy-
YEeHHYI 3KOHOMWIO TernoTbl Mpw
nodacaZiHoOM aBTOPEryInNpoBaHNN
C TenaoTOl, nocTynatoLen ot con-
He4yHoW pajnaunn, MOXHO BU-
AeTb, 4To npu t;, Huxe 5 °C no-
NIe3HO NCMONb3yeTCca MnoyTn BCe
ee KO/MYeCcTBO Mpu ycnosuwn npa-
BW/BHO Bbl6paHHOro Kos¢ouLmeH-
Ta aBToKoppekumn rpaduka. Tak,
npu NpuHATOM 3a nepuog 12-15/II
(t,*=-11,4 °C, unC0 YacoB CUAHUA
conHua B cytkm — 5,4 4) koaddun-
LMeHTe aBTOKOPPEKLMUN CHUXEHUS
TemnepaTtypbl BOAbl B MojatoLiem
TPy60MnpoBOAe CUCTEMbI OTOMIEHMA
30 °C Ha 1 °C NoBbIWEHNA BHYTPEH-
Heli TemnepaTypbl COKpaLleHmne pac-
X0/a TenNoThbl B CUCTEME OTOMJIEHNS
(roXHbIN dacag) 3a CyTKM COCTaBWUIO
0,7 BeNVYMHBI TenaoMnoCTyrnieHNns,
nnn 0,11 Q.F mpw t .« = 21,3 °C (rae
Q" — daktnyeckmnin pacxos Tenno-
Tbl Ha oTon/eHne npu t P = -25 °C).
Mpw yBennyeHnn koapduumeHTa as-
ToKkoppekunn go 50 °C 3a nepuoj
24-25/11 (t,® = -9 °C, yncio 4vacos
CUSIHUS COJIHLLA — 5) SKoHOMMKA Ten-
noTel Bo3pocna Ao 0,95 ot Bennum-
Hbl TENIONOCTYMNIEHNI C CONHEYHOW
pagnaumneri n coctasuna 0,16 Q.
npun Toi Xe cpeaHel TemnepaTtype
BO34yxa B KBapTupax. OuesujHo,
4YTO NpuUMeHeHre Ans nodacagHo-
ro aBTOPeryanpoBaHNs Nproopos,

Puc. 1. llpuHyunuasnsHasa cxema
cucmemsl omonsieHuUs Nepeozo
06bekma ¢ a8mMomMamu4eckum
nogacaoHsIM pezynuposaHuUem

U usmepeHuem napamempos
mensioHocumens u 8030yxa:

T — YUPKYNAYUOHHO-
noomewiusarouyuli Hacoc;

2 — peayaupyrowuli K1anaH;

3 — 06pamHeili kK1ANAH;

4 — damyuku pacxoda 800,

5 — damyuku memnepamypei;

6 — CMosIKU cuCmemel OMON/eHUs;
7 — cbOpHele KaHabI

8bIMSIHCHOU 8eHMUAAYUU;

T48-2 — peaynamop omonsieHus;
KCM — 3nekmpoHHeIl Mocm

0218 3anUcu memnepamypel
mensioHocumens U 8030yxa;

KCY — 3nekmpoHHbIl nomeHyuomemp
0717 3anucu pacxoda 800b;

WP-11 — npeobpazosames
u3mMepeHUs pacxoda 800bl;

AM — dugpepeHyuaneHelli MaHomemp;
JCP — npu6op 015 HenpepbiHOU
3anucu pacxoda 800b!
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Yy KOTOpbIX MpejenbHbin Ko3dpdu-
LMEeHT aBTOKOPpPeKuun cocTaBnser
Bcero 10 °C Ha 1 °C n3mMeHeHus t,,
Kak, Hanpumep, y OPT, npakTnyecku
HeapPeKTMBHO.

Mpw t, Bbille -5 °C yMeHbLLaeTcs
dakTueckoe cokpalleHmne pacxosa
TenaoTbl Ha OTOMJIEHMNE MO CpaBHe-
HWIO C MOCTYMJIEHNEM ee C CONHeu-
HOM pajuaunern, TaKk Kak 4acoBOW
NPUTOK TenaoThbl Bbille Harpysku
oTonneHuns. OgHaKo elle 60/bLLIEero
NOBbILLEHNSA BHYTPEHHe Temnepa-
Typbl B MEPUOZ MHCONALMK 1 nocne
Hero He HabntofaeTcs n3-3a OTKPbI-
A dopToyek. ITO MOATBEpXAaeT
HeobX0AMMOCTb MPAaBUJIBHOrO Bbl-
6opa KoapuLMeHTa aBTOKOpPpekK-
umm rpaduka Kak Ha MoBbllleHNUe,
Tak 1 Ha CHWXeHue t, u cBuje-
TeNbCTBYeT O Hen3bexHoM nepepac-
X0Ze TennoTbl MPU peryinpoBaHumn
TONLKO MO t, B CPaBHeHWUW C pery-
NINPOBaHMEM, KOrAa 3TOT CUrHan nc-
NoJib3yeTca Kak KOPPEeKTUPYHLLNIA.

Tak, npv BeTpe B NepBoM ciyyae
NOHWXEHNe BHYTPEHHel Temnepa-
Typbl OyAeT conpoBOXAAaTbCH YBe-
NIM4yeHneM nojayn TennoTel B CU-
CcTeMy OTOMAEHUA A0 JAOCTUXEHUA
3aflaHHoN ty [7], n xwunew He 6yaet
CTPEMUTLCH 3aKPbITh popTouKy. MNpn
perynnpoBaHuy TeMnepaTypbl Temnso-
HoCUTena C aBToKoppekuuen no t,
pacxod TennoTbl Ha OTomneHve by-
JeT yBe/IMYMBaTLCA TONbKO A0 3Ha-
YeHUs, paBHOro Tpebyemomy, C yye-
TOM HOPMaTVBHOIO BO3yX000OMeHa.
3atem Npu Manom KosppuLumeHTe as-
TOKOPPEeKLUMN yBeNnYeHne pacxosa

TennoTbl 6yAeT CONpPOBOXAATHCSA CHU-
XeHVeM t,, YTO BbIHYAWUT XW/bLOB
NPUKPBITE GOPTOUKN, COKPATMB BO3-
Lyxo0bmeH A0 HopMmaTuBHOrO. Mpun
NPUMEHEHUN PerynsTopoB, WMeto-
WX oAmHaKoBble KO3QPULMEHTHI
aBTOKOPPEKUUN Ha MOHWXKeHue T,
Kak 1 Ha ee MoBbILLeHWe, byAeT Ha-
61t04aTbCA TaKOW e nepepacxos
TenNoTbl, Kak U MPU peryimpoBaHum
TO/MIbKO MO BHYTPeHHeln Temnepary-
pe 6e3 aBTOKOppeKLU.

B CBA3WM C M3M0XeHHbIM MeHee
sbdekTBHO byaeT K ocyllecTBre-
Hue nodacagHoOro peryaMpoBaHus
no AaTyuunky CofHUa — B MpocTel-
LUeM cilyyae yepes o0byyveHmne CoH-
LueM AaTymka HapyxHoW Temnepa-
Typbl. [poBepka Takoro meToAa
perynnpoBaHuns BbIMOAHANACk C UC-
NoJib30BaHNEM PerynaTopos «Jnek-
TpoHuKa P-1M» €O CTaHAAPTHbLIM
Aatymkom. ConocTaBnsAsa nsmMepeHuns
t, AaTuvka, 3alMLLeHHOro OT CoJl-
HeYHOro BO3JeNCTBUSA, U AaTyuunKa,
YCTaHOBNEHHOIO Ha HOr0-BOCTOYHOM
dacase 3paHMa 6e3 3aLWKNTbI OT CON-
HeuHbIX y4eln, NoayYnan, YTo Mak-
CMManbHasa pasHuLa TemnepaTypbl
gocturna 20 °C npwu cpefHecyTou-
Hoti 4,1 °C. Pa3Huua npu nepecye-
Te pacxoja TensoThbl Ha OToMeHune
Mo NoKasaHMAM 060MX JaTUNKOB CO-
CTaBuAa Ty MakCMManbHO BO3MOX-
HYHO 3KOHOMMUIO TeMNOTbl, KOTOPYHO
MOXHO 6bI10 MONYYUTb OT MPUMeEHe-
HWS TaKkoro MeToja peryanpoBaHus.

Mo cpaBHeHMO C MeToAOoM Moda-
CaZlHOro aBTOPEeryNMpoBaHVsa C UC-
nonb3oBaHnem npubopos T48-M

Puc. 2. lpuHyunuansHas cxema
cucmemsl omonsieHuUs 8Mopo2o
06veKma ¢ aemomamuyeckum
nogacadHeIM pe2ynuposaHuem
u usmepeHuem napamempos
mensoHocumens u 8030yxa:

1 — 3/18aMOP C U3MEHAWUMCA
cedeHuem conna;

2 — 0am4uku pacxoda 800,

3 — damyuku memnepamypsl;
T48M-5 — peaysnamop omonseHus;
KCM — 371eKmpOHHbIT Mocm

014 3anucu memnepamyp
mensoHocumens U 8030yxa;
KCIM — a1ekmpoHHbI
nomeHyuomemp 044 3anuUcu
ocpedHeHHoU memnepamypel
8030yXa 8 OMK/AOHEHUU

0m 300aHHO20 3HaYeHUS,
YCMaHo8/MeHHO20 8 pezyasimope;
KCY — 31ekmpoHHsbIl
nomeHyuomemp 044 3anucu
pacxodoe 800kl U mensaomel;
WP-51 — npeobpasosamerns
usmepeHus pacxoda 800,

TC-20 — mensocyemyuk

paccmaTpviBaeMblii MeTog AaeT B /Ba
pasa MeHbLUY0 3KOHOMWIO TersioThbl.
Kpome TOro, metoj aBTOperyimpo-
BaHWA MO AaTunky t, OCBeLeHHOMY
COMHLEM, MOXeT MpuBecTn K Hepo-
rpesy 3faHusA. OTO C/lyYaeTcs B rnepu-
O/bl, KOrjla TernioceTb He BblgepXuBa-
eT TemMnepaTypHOro rpaduka oTnycka
TEernoTbl, HO 13-3a OCBeLLeHNs AaTun-
Ka COJIHLIEM PEry/IsiTop CHUXAaeT noja-
4y TennoTbl, YTO MOXET ObITb U Mpwn
CUbHOM BETpE, HanpaBneHHOM Ha 06-
NYYeHHbI conHueM dacaj 34aHus.
WcecnepoBaHma NnoaTBepAnan BO3-
MOXHOCTb WCMONb30BaHUA B Kauye-
CTBe CUTHana Temreparypy, UsmepeH-
HYtO B COOPHbIX KaHanax BbITSXHOW
BEHTUIALMN U3 KYXOHb 3TUX KBapTUP.
3ana3ablBaHMe Ha 0TPaboTKy BO3MY-
LLIeHW OT CONHEYHOW pagnaunm nan
BeTpa coctaBunn Bcero 20-30 MUH.
[Mocne OKOHYaHWUA AEeNCTBUS COMH-
ua Temrepatypa B BbITAXHbIX Ka-
Hajlax, Kak 1 B KBapTupax, ocTasa-
Nnacb B TeYeHMNe HeCKOJIbKMX 4YacoB
MOBLILLEHHOW 3a CYeT akKyMynsaLmnm
Tena0Tbl BHYTPEHHVUMWN OrPaxaeHu-
AMU 1 Mebenbto. [ns nantoctTpaumm
Ha puc. 3 npuBsejeHbl rpadukn pe-
XMMa paboTbl CUCTEMbl OTOMIEHNS
16-3TaXHOro Xunoro gomMa ¢ noda-
CafjHbIM aBTOMaTNYECKUM peryinpo-
BaHVeM 1 KoppeKLumMer no Temnepa-
Type BO3jyxa B KBapTMpax 3jaHus,
a Ha puc. 4 — TO Xe C KoppeKuwu-
el No TemnepaType Bo3jyxa B cbop-
HbIX KaHanax BbITAXKHOM BEHTUAALMM.
C nosBneHvem conHua (puc. 3a)
TemnepaTtypa BO3jyxa B KBapTupax
Oro-BOCTOYHOMO pacaja NoBbICUIACH
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Ha 0,7+1 °C, a TennooTgaya CUCTEMbI
OoTOMNEHUA cHM3uNacbe Ha 20+30%
OT pacyeTHOW QP — CyTOYHbIN pac-
XOJ, TEeNA0Tbl YMEHbLUNACA MPU 3TOM
Ha 25%. JauTenbHOe AeNCTBME Be-
Tpa HXHbIX HanpasBaeHui (puc. 36)
NPVBENO K CHUXEHWNIO TeMnepaTypbl
BO3/yxa KBapTUP TOro Xe tro-Boc-
TouHoro dacaga Ha 0,8 °C npu og-
HOBpPEMEHHOM YBe/IMYeH TenooT-
Ay CUCTeMbl OTOMIEHNS MPUMEPHO
Ha 15% oT pacueTHoW. B KBapTu-
pax ceBepo-3anajHoro ¢acaga Tem-
nepaTtypa Bo3jyxa nojjepxmBanacb
Ha 3afjaHHoM yposHe 21 °C, a pac-
XOJ, TennoTbl B CUCTEME OTOM/IeHMUA
COOTBETCTBOBAas TpebyeMoMy Mo rpa-
¢y 6e3 yyeTta BeTpa.

Ha pwvc. 4 nokasaHo, 4YTO Temne-
paTypa BO34yxa B COOPHbIX BbITAX-
HbIX KaHanax C MosiBAeHWeM COJH-
ua nogHanace Ha 0,8+1 °C nmpu t,
paBHOM MUHYyC 5+8 °C. 3TO yMeHb-
LWNNO pacxos CeTeBOW BOAblI B CU-
cTeMy OTOMEHUSA HOXHOro dacaja
B UeTblpe pasa, a B cMCTeMe ceBep-
Horo dacaja pacxos ocCTanca npex-
HVM. YMeHbLLUEHNe pacxosa TenaoTbl
Ha oTonaeHmne B Yacbl CUAHNSA COH-
ua coctaBuno 30% OT pacyeTHOV Be-
JINYNHBI. XapakTepHO, YTO Temnepa-
Typa BOZbl, MOCTyNarLLel B cMctemy
oToM/IeHNs toXKHOro dacaga, 6bina
HVXXe TeMnepaTypbl 06paTHON BOAbI
N3 cucTeMbl ceBepHoro ¢acaga. lMo-
c/le OKOHYaHUA OCBeLLeHNS CONHLEM
dacaga TemnepaTypa BO3ayxa 6bina

eLLe MOBbILLIEHHO, 1 MPY 3TOM Npo-
JO/KaNocCk CHUXKEHMe Nogayn Ternno-
Tbl Ha OTOMAEHMe XHOro dacasa
(B 6bonee Tennble AHW 3TO NPOABAS-
N10Cb B 60/bLUEN CTeneHu).

Hapsigy c oueHkol 3pdekTMBHOCTY
nodacajHoro aBTOperyanpoBaHus
OoTOM/IeHNs MNPOBEAEHHbIMU UCMbI-
TaHUAMU MOATBEPXAEHO, YTO Besn-
UYMHa 6bITOBLIX TEMnJI0MNOCTYMNIeHWN
B KBapTMpax no cBoemy MUHWUMaIb-
HOMY 3Ha4yeHU COOTBEeTCTBYeT pe-
KomeHaoBaHHOM CHul M-33-75*% —
18 kkan/y Ha 1 M? naowaam nona
oTanaMBaembix nomerieHuin. O6b-
eM yJa/iiemMoro Bo3ayxa 13 KBapTup
npu t, = 5 °C n 6e3seTpun B Cpes-
HeM Mo JOMYy COOTBETCTBOBA/ CaHU-
TapHOW HOpMe MpUTOKa, BO3pacTas
B 1,3+1,5 pa3a c NoHWXeHneM Hapyx-
HOM TemnepaTypbl 40 t P = -25°Cn
B 1,2+1,4 pasa c yBenMyeHvem Be-
Tpa 4O ckopocTn 5+6 Mm/C.

Mnowasb NoBepxXHOCTV Harpesa
OTOMUTENbHbLIX MPUYOBOPOB 3a4acTyto
He COOTBETCTBOBAa/a PacyeTHbIM. Tak,
Ha NepBOM 06beKTe Mpu peryanpoBsa-
HVM MO Pa3HOCTN TemMnepaTtyp BOAbl
B MojatoLLeM 1 obpaTtHOM Tpybonpo-
BOZax CUCTeMbl OTOM/NEeHNA aBTOMa-
TUnyeckn nojaepxuBanca rpaduk
Temrneparyp BOZAbl C pacHeTHbIMU MNa-
pameTpamu 98-63 °C (Horo-BOCTOUHbI
dacag) n 100-65 °C (ceBepo-3anaj-
HbIl1) BMeCTO npoekTHbIX 105-70 °C.
JTO cBWUAETeNbCTByeT O 3aBblllUeH-
HOW NNOLLAAM NOBEPXHOCTM HarpeBa
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Yacel cymax

OTOMUTENBHBIX MPUHOPOB, YTO U MOA-
TBEPXAanocb NocaesyLWwmnmMmn mc-
nblTaHNaAMNU. B 3Tux ycnosuax pe-
ryaimposaHne TemnepaTypbl BOAbI
B nojatoLLiem TpybonpoBsoje no npo-
eKTHOMy rpaduky (6e3 nposeseHMs
TenN0BbIX MCMbITaHWI) NPUBENO Bbl K
nepepacxofy TemnsoTbl, KaK MoKasbl-
BalOT pacyeTbl, Ha 12+14%.

Ha BTOpOM 0bbekTe BCIeACTBME
CHW>KEHHOrO NMPOTUB NPOEeKTa COMNpo-
TVB/IEHVA Tennonepejaye CTeHOBbIX
naHenen pacuyeTHble Tensjonotepu
OKa3anucb BbllLe pacyeTHOW Tenso-
oTAa4Yn cUcTeMbl OTOMEHUHA. ITO
BbIHYAWAO MepenTn Ha noajepxa-
HMe MOBbILLIEHHOro TemnepaTypHo-
ro rpaduka c pacyeTHbIMW Napame-
Tpamun 115-76 °C BMeCTO NPOEKTHbIX
105-70 °C (curHanom Kk obHapyxe-
HWIO TaKOro HeCcoOoTBETCTBUS MOCAy-
XWNIO CHWXEHMe TemnepaTtypbl BO3-
JyXa B COOPHbIX KaHaNax BbITSXXHOM
BeHTUNAUMK go 17+18 °C npu pery-
NMPOBaHUN MO MPOEKTHOMY rpadu-
Ky TemnepaTtyp).

BbiBOAbI

1. B 3paHnax, MNOAKIHOYEHHbIX
K LITM, rae ocywiecTBnseTcs aBToMaTu-
yeckoe perynvpoBaHue nogaum Tten-
NOTbl Ha OTOMJIEHVE B 3aBUCMMOCTU
OT TeMMNepaTypbl HAPY>XXHOIO BO3Ayxa
C Koppekuueit rpadrika no TemnepaTty-
pe BHYTPeHHero Bo3Jyxa, Lienecoobpas-
HO TONbKO BbIBOPOYHOE BHeApeHue
nodacasHOro aBTOPEeryMpoBaHNS.

Puc. 3. Pexcum pabomel
cucmemsl omonseHus
16-3madcH020 U020 doMa
(o6vekm Ne 1) c nogpacadHsim
asmomamuyeckum
pezynuposaHuem u Koppekyueli
2paguka no memnepamype
8030yXa 8 K8apMUPAXx:

a — npu delicmsuu

cosiHe4Hol paduayuu;

6 — npu delicmeuu eempa;

Q — yacossle pacxodsl mensomel
(uHOekc P — pacdemHelli pacxoo
u3 ycnosus 8030yXo0bMeHd

npu omcymcmeuu 8empa,
uHoekc ® — pakmuyeckuli
pacxoo,

uHOekc A — 020-

80CmMoYHbIl pacao,

uHOekc X — cesepo-3anaoHsIl
¢pacao);

t, — CpedHss memnepamypa
8030yXa 8 KBAPMUPAX;

t, =21 °C— 300aHHOe
3HaYeHue, ycmaHaeausaemoe
0151 N000ePHAHUA pe2yAmopoM;
t, — memnepamypa Hapy*HO20
8030yxa; V — CKOPOCMes 8empa
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OTONJIEHUWE

Puc. 4. Pexxum pabomei cucmemel omonsneHust 16-amaxc-

HO20 J#Uno2o 0oma (06bekm Ne 2) c NopacadHsIM

08MOMAMUYeCKUM PeyuposaHuUem u Koppekyued
2paguka no memnepamype 8030yxa, 3amepeHHoL

8 C60prIX KaHanax eeimstHol eeHMUAAYUU:

Q,, Q,° — omHocumesibHble pacxodsl Meniomel
HO 0mon/ieHue 8 CUCMemax CoomeemcmeeHHo

€e8EPHO20 U FOXCHO20 Hacados 30aHUS;
t.5t,° — memnepamypa 8030yxa 8 C60PHbIX

KGHG/IGX 8bIMSIHCHOU eeHMuAYUU U3 KyXOHb

K8apmup, opueHMUPOBAHHbIX Ha 102 U cesep;
t ¥=21,5 °C — 300aHHOe 3HaYeHue, ycmaHaeueaemoe

T "

ans NOOOePXHGHUS peaynsimopom;

G, — pacxod 800b! U3 Mensioeoli cemu, nocmynaroujedi

S~/

8 CUCMeMbI OMON/IeHUS KOMHOZO U Ce8epHOZ0 $acados;
T, — QaKmuyeckas memnepamypa 800kl

= o+ =
A =y L P By

"
(Tar

& nodarouem mpy6onposode neped 31e80mMopom;

T %" — mpebyemasi memnepamypa 8odsl 8 nodaroujem

P
mpy6onpogode cucmemsl 0monsaeHus No zpa¢wg/
019 0aHHOU t, 6e3 y4ema OMKAOHEeHUAt, T, T,,

i

.

¢0KmULIGCKU€ memnepamypel 800b], coomeemcmeeHHo

-w E‘ —

o oW ™ 5 o 7T N o NN

2. Mpwn ueHTpanbHOM peryanpoBaHun B LITM 6e3
KoppekuMmn Mno TemnepaType BHYTPeHHero BO3/yXxa
60/1bLIas YacTb 3KOHOMUW TENNOTbl JOCTUraeTCs OT no-
bacaZHOro peryimpoBaHus OTOMJIEHVS, U BHeApeHue
ee Ha 6a3e npuboposB T48M 3¢dpdeKkTMBHO Npn pacyeT-
HOVi TenJ0NPoOn3BOANTENIbHOCTN CUCTEMbl OTOMIEHNS
B Lle/IOM Ha 34aHne He meHee 0,3 kan/u.

3. Mpu Hannunn obopyaoBaHUS ANs ocyllecTBle-
HVA nodacajHOro aBTOMAaTLNYECKOro peryanmpoBaHus
OTOMNEHUS U NOArOTOBAEHHOCTIU CNYyX6 3KchayaTaumm
LienecoobpasHo NpoekTMpoBaTb CUCTEMbI TEMIOCHAb-
XEeHWNS C NHAMBUAYaNbHBIMN TEMNOBLIMU NYHKTaMu, pas-
MeLLaeMbIMU B MOABAaNAaxX UKW MepBbIX 3Taxax XUJblX
3[laHWIA, OTKasaBLWWCb OT coopyxeHus LUTM n 4-Tpy6-
HbIX KBapTasibHbIX CeTel OT HUX.
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