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BBenenne

Hactosmee metomuueckoe mocobue paspadborano B pa3Butue CBOJOB MpaBHII
CII 50.13330 «Temnosas 3ammra 3gaaui» U CII 60.13330 «Otomienue, BEHTHIALUS U
KOHJIUIIUOHUPOBAHUE BO3TYXa».

Hacrosmue meroaumueckue ykazaHus pazpadoransl B pazButue CII 50.13330 u
CIT 60.13330 B 1enax KOPPEKTHOTO OMNpPEACICHUs] T0Ka3aTeliel JIHEPreTUYeCKOn
3¢ (HEeKTUBHOCTH CHCTEM KOHAMIIMOHUPOBAHUS BO3TyXa.

Mertonuueckoe  mocobue — paspabarbiBaeTcs B pa3BUTHE  TpeOOBaHUM
CITI 60.13330.2016 «CHulI 41-01-2003 OtomieHue, BEHTUISIMS U KOHAUIIMOHUPOBAHUE
Bozmyxa» u CII 50.13330.2012 «CHwull 23-02-2003 «TemmoBas 3amurta 3maHUNR» IS
peanu3alyy NpOEeKTUPOBIIUKAMHU TPEOOBAHMH, 3aJI0KEHHBIX B CTPOUTENIBHBIX HOpMaxX U
npaBuiax, U BBINOJIHEHUS 00Jiee TPaMOTHOTO W PALMOHAIBHOIO MPOEKTUPOBAHUS B
COOTBETCTBUM C IOJIOKCHHUSMHU, 3aJI0KEHHBIX B HOPMax MPOEKTUPOBAHUSA TEILIOBOMN
3alUTHI 31aAHUU.

JlokyMeHT pa3paboTaH aBTOPCKUM KOJUIEKTUBOM: (heliepaibHOE TOCYJapCTBEHHOE
OromkeTHOE yupexnenue «HayuHo-ucciieqoBaTeIbCKUd MHCTUTYT CTPOUTENHHOM (DU3UKU
Poccuiickoli akageMun apXUTEKTypbl U CTPOUTENbHBIX HayK» (A. T. H. ['arapun B.I',, k. T.

H. Ko3znos B.B,, k. T. H. Hexmonos A.1O., k. T. H. [lactymkos ILIL.).



1 Ob6aacTh npuMeHeHUst

Hacrosimee metoguueckoe nocodue pazpadborano B pazsutue CII 50.13330 u CII
60.13330 B T1emIX KOPPEKTHOTO  OMNpEACNICHUsS IOKa3aTeied  dHEepPreTUYeCKOn
3¢ ()EKTUBHOCTU CUCTEM KOHAUIIMOHUPOBAHUS BO3/1yXa.

Hacrosmue Meroawdeckue yka3aHUsS MPUMEHHMBI HCKIIOUUTEIBHO IS CHUCTEM
KOHJUITMOHUPOBAHMS BO3yXa JKUJIBIX, OOIECTBEHHBIX U aIMUHUCTPATUBHBIX 3IaHUI,
KOTOpbIE HaIpaBJeHbl Ha MOJJEPKAHUE ONTHUMAIBHOIO MHKPOKJIMMATa MOMEIIEHUN B

COOTBCTCTBHUHU C IIPHUHATBIM B HACTOAIIICM MCTOANYCCKOM IIocoonu KJ'IaCCI/ICI)I/IKaTOpOM.



2 HopmaTuBHBIE CCHIJIKH

B HacTosiiieM MeToAMYeCKOM MOCOOMHU MCIOJIb30BaHbl HOPMATUBHBIE CCHUIKM Ha
CJIeIyIOIIUE JOKYMEHTBI:

CII 50.13330.2012. «CHulI 23-02-2003 «TeruioBas 3amura 30aHA)

CII 52.13330.2016. «EcTecTBeHHOE ¥ UICKYCCTBEHHOE OCBEILICHHUE)

CII 54.13330.2016 «CHullI 31-01-2003 3nanus xuibie MHOTOKBAPTHUPHBIC)

CII 60.13330.2016 «CHwull 41-01-2003 OromiaeHue, BEeHTWIALUS U
KOHAWIIMOHUPOBAHUE BO3TYXa»

CIT 118.13330.2012 «CHuII 31-06-2009 «O0611ecTBEeHHBIEC 3MaHUS U COOPYKEHUS

CIT 131.13330.2012. «CHuII 23-01-99* «CtpoutenbHasi KITUMATOJIOT U

CIT120.13330.2016 «CHulI 2.01.07-85* Harpy3ku 1 BO31E€HCTBUS»

CII 230.1325800.2015. «KoHCTpyKIMH Orpa)Kaaroline 3AaHui. XapakTepUCTUKU
TETUIOTEXHUYECKUX HEOJTHOPOAHOCTEI

I'OCT 7076-99 «Marepuanbl U U3AEIUS CTPOUTENbHBIE. MeToj omnpeneneHus
TEIUIONPOBOAHOCTH U TEPMHUYECKOTO CONPOTUBIICHHUS TPU CTALMOHAPHOM TEIJIOBOM
pEXHUMEN»

I'OCT 24816-2014 «Marepuansl cTpouTenbHble. MeTon  onpeneneHus
COpOLIMOHHOM BJIAXKHOCTH

I'OCT 25898-2012 «Marepuansl ©W U3a€IUs  CTPOUTENbHbIE. MeToabl
oTpe/eICHNS TAPOIPOHUIIAEMOCTH U COTIPOTUBIICHUS TTAPOITPOHUIIAHHIO)

['OCT 30494-2011 «3nanus xxuisie 1 obmecTBeHHbie. [lapaMeTpsl MUKpOKIIMMATA
B ITOMEIICHUSIX)

I'OCT 31167-2009 <«3pmanust u  coopykeHuss MeTonbl  OnpeaeaeHus
BO3yXOMPOHHUIIAEMOCTH OTPAXKAAIOIINX KOHCTPYKIIMIA B HATYPHBIX YCIOBHUIX)

I'OCT P 56733-2015 «3nanus u coopykeHusi. MeToll onpeeneHust yAeIbHbIX
NOTepb TEIJIOTHI YepPe3 HEOAHOPOAHOCTH OTPAKAAIOIICH KOHCTPYKIIUI)

['OCT P 55012-2012 Duepretuueckas 3¢p¢dekTuBHOCTh. KOHAULIMOHEPHI OBITOBBIE

u a”Hanornynsle. [lokazaTenu snepreTnyeckoil 3pPeKTUBHOCTU U METOBI OTIPEACIICHUS
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['OCT 32970-2014 (ISO 5151:2010) KonaumuoHepsl U TEIUIOBBIE HACOCHI 0e3
BO3AYXOBOAOB. VIcIibITaHUS U OLIEeHKa pab0ounX XapaKTepUCTUK
I'OCT 32969-2014 (ISO 13253:2011) KonauuuoHepsl U BO3QyXO-BO3IYyIIHbIE

TEIUIOBBIE HACOCHI C BO3yXOBOJaMHt. VIcbITaHUS U OIIEeHKAa pab04YnX XapaKTEPUCTHK



3 TepMI/IHbI H onpeacjacHus

B HacrosimieM = METONMYECKOM  MOCOOMM  MPUMEHEHbl  TEPMHUHBI €
cootBeTcTBYOmUMHE onpenenenusmu mo CIT 50.13330, CIT 60.13330.

Haubonee BaxHbIe TEPMHUHBI U OMPEICICHUSI IPUBECHBI HIDKE.

TemioBbie NOCTYNJICHHUS 3AAHUS . KOJUYECTBO TEIUIOBOM SHEPIUH, MOCTYNAIOIIEE
B 3/IaHHME€ OT BHYTPEHHUX UCTOYHUKOB, 00Pa3yIOIIUXCS B pe3yabTaTe )KU3HEACATEIbHOCTH
YeJIOBEKA, U OT COJIHEYHOM pajualyy ¢ y4€TOM BO3MOKHOCTH ITOJIE3HOTO HCIIOJIb30BAHUS
JUIS COKpAIIICHUS! TEIUIOBBIX MOTpeOHOCTeN 31aHus, B eauHuily Bpemenu (3.20 mo CII
50.13330);

TenyoBble MOTEPH 30aHMA. KOJUYECTBO TEIJIOBOW IHEPIHM, HEOOXOAUMOE IS
KOMIICHCALIMK TEIJIONEpeJaul Yepe3 OrpakJarolife KOHCTPYKUUHU 3/1aHUs B HAPYKHYIO
OKPY’KAIOLIYIO0 Cpelly U JUisl HarpeBa Hapy>KHOTO BO3/yXa, MOCTYMAIOLIET0 B MOMEIICHUS
3nanus, B equuauily Bpemenu (3.21 mo CIT 50.13330);

TensioBble MOTPEOHOCTH 3JaAHUSA. KOJIUYECTBO TEIJIOBOM SHEPTrUU, HEOOXOIUMOE
U1 KOMIIEHCAIMU TEIUIoNepelaud 4Yepe3 Orpa)xKJarollre KOHCTPYKUMU 3/1aHUS B
HapYy>KHYIO OKPYXAaIOILyI0 Cpely W JJisi HarpeBa Hapy»KHOrO BO3/yXa, MOCTYIAIOIIETO B
noMeleHus 3aanus, B eauHuity Bpemenu (3.21 mo CIT 50.13330);

BenTnasinus: oOMeH BO3/lyXa B MOMEIICHUAX ISl YIAJICHHUS U30BITKOB TETUIOTHI,
BJIar', BPEJIHBIX U JPYTUX BEIIECTB C II€JIbI0 00eCIeUeHusl JOMYCTUMOI0 MUKPOKIIUMATA U
KayecTBa BO3[yXa B 00OCIyXHMBaeMOW Ui paboueii 30He Mpu cpeiHel HeoOeCIIeYeHHOCTH
400 u/rox — mpu KpyriaocyrouHoi padore u 300 4/rox — mpu OJHOCMEHHOW paboTe B
nueBHoe Bpemst (3.2 o CIT 60.13330);

KonanuunonupoBanue BO3AyXa: aBTOMaTUYECKOE TMOJAEPKAHUE B 3aKPBITHIX
MOMENICHUSIX BCEX WJIU OTIEIbHBIX MapaMeTPOB BO3AyXa (TeMIeparypbl, OTHOCUTEIbHON
BJIQKHOCTH, YHCTOTBHI, CKOPOCTU JBWXKCHHS M KauyecTBa) C IEJbl0 OOEeCredYeHus, Kak
MPaBUJIO, ONTHMAJIBHBIX METEOPOJOTUYECKUX YCIOBUHM, Hambosee OIarompusTHBIX s

CaMO4YyYBCTBHA JIIO,Z[€I>'I, BCIACHH TCXHOJIOTHYECCKOr'o Iporecca, oOecreueHust COXpPaHHOCTHU

nenHocrert (3.18 o CII 60.13330);



OTonsieHne: NICKyCCTBEHHOE HarpeBaHHWE MOMEIIEHHUS B XOJOIHBIM MEPHO] Tona
JUTSI KOMITCHCAIMK TEIJIOBBIX MOTEPh W TOMJCP)KAHHUS HOPMHUPYEMOH TEeMIepaTyphl CO
cpenneit HeobecneueHHocThIO 50 y/rox (3.22 o CIT 60.13330);

Kospduument mosge3Horo aeiictBus oxJgaxaenusi (energy efficiency
ratio, EER): oTHomIeHne o0mieil X01040MPON3BOUTEIIEHOCTH K TIOJIE3HON MOTpeOIIsieMoit
MOIITHOCTH yCTPOMCTBA MIPH JFOOBIX 33JaHHBIX HOMHUHAIBHBIX yCIOBHSIX.

[Ipumeuanue: Tam, rae EER npuBenen 0e3 ykazanusa enunwuiy (0e3pa3MepHO), TO
cieayeT moHuMars cootnomenune BT/Bt (3.21 mo 'OCT 32970-2014);

Koy dumment M0JIe3HOT0 neiicTBUs HarpeBa (coefficient of
performance, COP): oTHOIIIEHHE TEIUIONMPOU3BOAUTEILHOCTH K IOJIC3HOM MOTPEOIIIeMOi
MOIIIHOCTH YCTPOMCTBA MPH JIFOOBIX 33 JaHHBIX HOMUHAIBHBIX YCIIOBHUSX.

[Ipumeuanue: tam, rae COP mpuBenen 0e3 ykazanusi enunui] (6e3pa3smMepHO),
cieayeT moHuMars cootnomenune B1/Bt (3.21 mo 'OCT 32970-2014);

IMone3nass morpedasiemasi momHocTh (effective power input, Pg): cpenmsis
notpediisiemasl dJIeKTpUUecKass MOIIHOCTh obopynoBaHusi, Bt (3.24 mo I'OCT 32970-
2014).

[Tpumeuanue: moje3Has moTpedisieMas MOIIHOCTh MPEACTaBISIET co00il cymmy
MOTPEOIIEMbIX MOUTHOCTEM:

— KOMIIpeccopa;

— 3JIEKTPOHArPEBATEIBHBIX MPUOOPOB, CMOIB3YEMBIX IS Pa3MOPaKHBAHHS,
— YIIPaBJISIFOIINX, KOHTPOJBHBIX U 3AIIUTHBIX YCTPOUCTB 000PYIOBAHNUS,

— UCTIONB3yeMOU JJis1 pabOTHI BCEX BEHTUIISITOPOB.

DHepreTuyeckasi 3PPeKTUBHOCTD. XaPAKTEPUCTUKH, OTPAKAIOIINE OTHOIICHUE
nmosiesHoro dQdeKkTa OT HCHOIB30BAHMUS DHEPIEeTHUYECKUX PECYypCcoOB K 3aTparam
OHEPreTHUECKUX PECYpCOB, MPOM3BEICHHBIM B IIENIX MOMy4YeHUs Takoro sddekra,
NPUMEHHUTEIBHO K TIPOAYKIHH, TEXHOJOTHYECKOMY IIPOIECCy, FOPHINICCKOMY JIHILY,

WHIUBUIYaTbHOMY TpeAnpuHuMareio (1. 4 ¢t. 2 mo ©3-261 [1]).



4 O0mme MoJI0KEeHUs

4.1 CTpyKTypHbI€ B3aMMOCBS3M MEXKJY CHUCTEMaMU OTOIUICHUS, BEHTWISIIUU U
KOHJUIIMOHUPOBAHUSA CIEAYET MTOHUMATh CIEIYIOUUM 00pa3oM.

Cucrembl OTOIUIEHHS B COOTBETCTBUM C omnpeneneHueM tepmuHa 3.22 CII
60.13330 npenHasHaueHbl I NOAAEPKAaHUA HOPMHPYEMOW  TeMIliepaTypbl U
KOMITEHCAIIUU TETUIOBBIX MOTEPh B XOJOAHBIN nepuoa roga. [Ipu aTom noj HopmMupyemoi
TEMIIEpaTypol cleAyeT MOHMMATh TEMIEpaTypy IOMEIIEHHs — KOMIUIEKC, KOTOPBII
OTPAKAET COBOKYIIHOE BO3JECHCTBUE TEMIEPATYpPhl BO3AyXa M TEMIEPATYpPbl BCEX
ITOBEPXHOCTEN, UMEIOIIUXCS B IOMEILICHHIA.

CucremMbl BEHTWJIALIMM B COOTBETCTBUHM C omnpeaencHuemM tepmuHa 3.2 CII
60.13330 mpeaHa3zHayeHBl AJIsi CO3/aHMUS M TOJJEPKaHUS BO3TyXOOOMEHa, KOTOPBIU
HEOOXOJIUM JUIsl yJajdeHusl U30BITKOB TEIUIOTHI, BJarv, BPEIHBIX U JAPYTUX BEIIECTB,
KOTOpPOE B CBOIO OYEpElb MPEIHa3HAUYCHO JJIs1 00eCeueHHsl AOIMYCTUMOTO MUKPOKJIUMATA
¥ KauecTBa BO3/yXa MoMelleHui (B 00cmykuBaeMoil i paboueit 30Hax).

Cucrtembl KOHIMIIMOHHUPOBAHUS BO3JyXa B COOTBETCTBUU C OINPEIEICHUEM
tepmuHa 3.18 CII 60.13330 npenHazHayeHbI I aBTOMAaTHYECKOTO TMOACPKAHUS BCEX
WIM OTACNbHBIX [apaMeTpPOB BO3/AyXa, TaKUX Kak: TeMIepaTrypa, OTHOCHUTEIbHas
BJIQXKHOCTh, YUCTOTA, CKOPOCTh JABUKEHUS M KAUeCTBO — JJi1 00ecreueHus, KaK MpaBuio,
ONTUMAJIbHBIX METEOPOJIOTHUECKUX YCIOBHIA.

Takum  o0pa3om, Uil  HMCKJIIOYEHHUS MPOTUBOpEUYUid, 0OyCIaBIMBAaEMBbIX
HaJIO)KEHUEM €BPOMENCKOM M aMEpPUKAHCKOW HAyYHbBIX OTOMUTEIbHO-BEHTHIISIIIUOHHBIX
IITKOJT, @ TAKKE JJIS1 y4eTa KIMMATOJIOTUYECKIX OCOOCHHOCTEN M COOCTBEHHBIX TIEPEIOBBIX
paspabotok Poccuiickoit dDexaeparuu  OpemsiaraeTcs  CIEAyHOUUMNA  KiaccupuKaTop
MIPOIIECCOB TETUIO-BIAKHOCTHON 0OpabOTKHM U COOTBETCTBYIOIIMX WHXKEHEPHBIX CHUCTEM

corjracHo tabnuue 4.1.



Tabnuua 4.1 — Knaccudukarop npuMeHeHUs HHKEHEPHBIX CUCTEM IO BO3ACHCTBUIO HA
napamMeTpbl MUKPOKJIMMATa NOMEIEHUN

Oo0ecnieuenue Oo0ecnieuenue
AONMYCTHUMBbIX ONITUMAJILHBIX
napaMerpoB napaMerpoB
MHUKPOK/JIUMATA MHUKPOKJIUMATA
HarpeBanue Bo3ayxa CucrteMbl OTOIJIEHUSA CucrteMbl OTOIJIEHUSA
noMeIeHusa*
CucrteMbl BEHTHWIALINU CucreMsl
OxJaskaeHnne Bo3ayxa
KOHJULMOHUPOBAHUSA
NoOMeIlleHu s
BO3/yXa
—** CucreMsl
YBi1axKHeHHe BO31yXa
KOHJULMOHUPOBAHUSA
NOMeIlleHu
BO3yXa
CucrteMbl BEHTHISLINN CucreMsl
Ocymenue Bo3ayxa
KOHJIULMOHUPOBAHUSA
NMoOMeIleHu A
BO3/yXa
CucrteMbl BEHTWISIINN CucreMsl
KauecTBO BO31YX2
KOHJUIMOHUPOBAHUSA
NMoOMeIleHU
BO3/yXa

I[Ipumeuanus:

* A TakKe HarpeBaHHe OrpakJaoluX MOMEIIEHNE KOHCTPYKIIUI.

** HuxHsis TpaHuiia TpeOoBaHUN K OTHOCUTENIBHOM BlIakHOCTH Bo3ayxa corsacHo ['OCT
30494-2011 otcyrcTtByeT. KpoMe TOro B 3aBUCUMOCTH OT KIMMATOJOTHYECKUX O0COOEHHOCTEH
paﬁOHa CTpOI/ITeJIBCTBa CHUCTEMbI BECHTUIIAIINN MOl"yT ITIOJJHOCTBIO MJIIN YaCTHUYHO O6CCHC‘II/IB8.TB
1 IOTPEOHOCTH MOMEIICHU B YBIIaXKHEHUH BO3/1yXa.

4.2 Tlpu ompeneneHun SHEPreTHUEcKor SPPEKTUBHOCTU CHCTEM OTOIUICHUS
HEOOXOMMO paccMaTpuBaTh 3aTpaThl SHEPTUH, CBSI3aHHBIE CO BCEMH 0a30BBIMU
AJIEMEHTAMU JTHX CHCTEM: TEIUIOTCHEpAaTOpaMH, TEIJIONMPOBOJIAMH, OTOMUTEIHLHBIMHU

npudbopamu (T.€. C Y4E€TOM BCEX BHYTPEHHHUX COIPSKEHHBIX MOTEPh TEIJIOTHl B CUCTEMAX,
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CBSI3aHHBIX M C Kauye€CTBOM BBIPAOOTKM TEIUIOTHI, U C INEPEHOCOM TEIUIOHOCUTENS K
OIMIOTHUTENBHBIM MTPHOOpaM, U C TEILIONepeiadeii TETUIOTHI K TOMEIICHHIO).

[Tpu 3TOM MOTPEOHOCTH TETJIOBOW 3HEPTUHU JJIsl HATPEBAHMsI IPUTOYHOIO BO3/1yXa
CUCTEMaMH C MCKYCCTBEHHBIM MOOYXKIEHHEM JIBIDKEHUS BO3/AyXa TaKKE€ COCTaBJISIOT
BEHTWISILIHOHHBIC TEIUIOBBIE MOTEPU M OTHOCAT K HAarpy3Ke Ha CUCTEMY OTOILICHUSI.

4.3 Ilpu ompeneneHUH sHepreTudeckord 3((HEKTUBHOCTU CUCTEM BEHTHISALUU
HEOOXOIMMO YUYHUTHIBATh KaK SHEPTETUYECKUE 3aTPaThl BEHTUIATOPOB, TaK U OCOOCHHOCTH
TPAHCIIOPTUPOBKU HApPYKHOI'O (W/WJIM NPUTOYHOrO) BO3AyXa K IOMEIICHHIO, a TaKKe
yIajJeHue 3arps3HEHHOTO BO3AyXa — M3 MOMEIIEHHUs, T.€. T€ 3aTpaThl SHEPTUHU, KOTOPHIC
OTHOCSITCSI HETOCPEJICTBEHHO K TEPBOM 3aJadye CHCTEM BEHTWIIHH — CO3JaHUI0 U
NOJJIEPKEHUIO COCTOSIHUS BO3AYIIHOW Cpenbl, OJarompHsATHOM Juisl NpeObIBaHUS B
MOMEIIEHUH Y€JI0BEKA U BBITIOTHEHHS TEXHOJIOTHIECKIX MPOIIECCOB.

[Tpy Hamuuuu HEOOXOIMMOCTH BBIIIOJIHEHUS BTOPOM M TpeThell 3ajad CHUCTEM
BEHTWIILIMM ~ 0o0Opa3ylolluecs HHEPreTUYECKUe 3aTpaThl TaKK€ YUYUTHIBATh IpU
ONpeaeIeHUHN SHEPTeTUUYECKON 3(PPEKTUBHOCTH CUCTEM BEHTHJIALIMH.

BozneiictBue Ha 4YelloBEeKa BpPEIHBIX BEIIECTB, COJEPXKALIUXCA B BO3JyXe
MOMEIIIEHUS, MOXKET BBI3BaTh 3a00JI€BaHMs, Ha3bIBAEMBIE «ITPO(EeCCHOHABHBIMIY, T. K. HX
MPUYMHON SBISIOTCS HEOJIAronpHUsATHBIE YCIOBHS Ha pabodmx MecTax. ITO U OOBIYHBIC
3a0oneBanusi (OpOHXHMT, pEBMATHU3M, acTMa, LHUPPO3 TEUYECHH), «IpOodeccCHoHaTBLHOEe
MPOUCXOXKICHNUE» KOTOPHIX TOATBEp)KIAeTCsl Oojiee YacToii HAOMIOJAEMOCTBIO Y
pabOTHUKOB KOHKPETHOT'O MPOM3BOJICTBA IO CPABHEHUIO C HACEJIEHHEM JJaHHOTO Topoja,
pailioHa ropoaa. DTO MoOryt ObITb W crnenuduyeckue 3a00yieBaHUsl, B MPUPOJE HE
BcTpeuatomuecs. K HUM oOTHocuTcs JIydeBasi Ooine3Hb. Takke pachpOCTpaHEHBI
pa3ianyblHE MHEBMOKOHHO3bI — CIIEJICTBHE OTJIOXKCHHS U HAKOIUJICHHS TMbUIM B JIETKHUX.
[THEeBMOKOHHMO3bBI pa3IAYalOT MO BUAM BABIXaEMOM TIBLIH.

Bropoii 3amaueit BeHTWISIIUM  sABJISETCS Oopbba ¢  mpodecCHOoHATbHBIMU
3a00JieBaHUsAMU ITyTeM olOecriedeHus TpeOyeMbIX HOpMaMH YCIIOBUI Ha pabo4yHnX MecTax.

Bpennble  BemiectBa,  BblOpacklBaeMble B aTMoc(epy  BBITSKHBIMHU
BEHTWISILIMOHHBIMA yYCTAaHOBKAMHM, 3arpsi3HSIOT €€ M CHyXaT NPUYMHONW CEepbe3HOr0

yiepOa 4e0BeYeCKOMY 3/10POBBIO, ’)KUBOTHOMY U PACTUTEIILHOMY MUDY.
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Tpetbst 3a7auya BEHTWISIUUMU — 3alllUTa aTMOC(EpHOTO BO3AyXa OT 3arpsi3HEHUs
BpPEJIHBIMU BEIIECTBAMM, COJICPKAITUMUCS B BEHTHISIITUOHHBIX BBIOpOCaX.

44 B cnydyae TpPUMEHEHUS CHUCTEM KOHIUIIMOHUPOBAHMS Bo3Ayxa (mpu
MOBBIIICHHBIX TPEOOBaHUAX K KOM(OPTY B IMOMEMICHUSX) IJIs OXJXKICHHUS BO3ayXa
MOMEILECHUM, a TaKXke MpU HEOOXOJUMOCTH YBIIAXKHEHUS, OCYIIECHUS U MOJJEp KaHUs
0COOEHHOTO KayecTBa BO3/IyXa MOMEIICHUI HEO0OX0IMMO:

— BO-TIEPBBIX, JHEProdh(PEKTUBHOCT, CHUCTEM OTOIUICHHS paccMaTpHUBATh
OPUMEHUTEIIBHO K  CHUCTEMaM  OTOIUICHUST 0€3  HMCKaKEHUS  MPEACTaBICHHOIO
KiaccupukaTopa (BCE TEIJIOBbIE TOTEPH, XapaKTEpHBIC [Jis TOMEIICHUS, CJEeAyeT
paccMaTpuBaTh COBMECTHO);

— BO-BTOpPBIX, MPOBEPATh BO3MOKHOCTh MAaKCUMAaJIbHOI'O HMCIOJIb30BAHUS CUCTEM
BEHTWISIMMA JJI1  OXJaXJACHUS, YBIAXHEHMS, OCYIICHUS BO3AyXa, a Takke s
noJiJiep>kaHusi 0co00ro COCTaBa BO3/lyXa KOHIUIIMOHUPYEMOTO MIOMEIIEHUS BO U30€KaHNe
o0pa3oBaHusl IOMIOJIHUTEILHOTO dHEpronoTpediaeHus. Kpome toro, mpu pacuere Harpy3ok
Ha CHUCTEeMbl KOHJIMIIMOHMPOBAHUS BO3AyXa JJI OXJIAXKICHUS HEOOXOJUMO YYUTHIBATH B
TEIUIOBOM OajiaHce IMOJIe3HBIN 3P EKT, T0CTUraeMol CHCTEMOM BEHTHIISAIINH;

— B-TPEThUX, COMPSHKEHHBIE BOMPOCHI AHEPTOdOPEKTUBHOCTH, OTHOCSIIUECT K
cuctemMamM BeHTWIALMM (B T.4. onpeneneHue KIIJ[ BeHTunsTOpoB, 0COOCHHOCTEH
dhopMupoBaHHUs BO3AYyX000OMEHA B IMOMEIICHUH, OCOOCHHOCTEH KOHCTPYHPOBAHUS CXEM
BEHTWISIIUOHHBIX ~CHUCTEM C  OMNPEIEJICHUEM  ONTHUMAJbHBIX  a’POJUHAMUYECKHUX
MapaMeTpoOB BO3yXOBOJIOB), pacCMaTpyuBaTh NMPUMEHHUTEIBHO K CHUCTEMaM BEHTUIISLIWU.
[IpuTouHblil BO31yX, 0OpabaTbiBaeMblii B LEHTPAIbHBIX KOHAULMOHEPAX, MPEXKIE BCETO,
obecrieynMBaeT BO3MAYIIHBIA PEXUM TOMEIICHUM, MO3TOMY BOIPOCH OMPEACICHUS
pPacxo/IoB MPUTOYHOI'O BO3[yXa IEHTPAIbHBIX CUCTEM KOHAUIMOHUPOBAHUS SIBISIOTCS
0a30BBIMU 110 OTHOIIICHUIO K dHEpreTuueckoi 3(h(PEeKTUBHOCTH CUCTEM BEHTHJISIIUU, & HE
CUCTEM  KOHAWIMOHUPOBAHUS  BO3[yXa.  OJHEPreTUYECKHE  3aTpaTbl  CHUCTEM
KOHJUITMOHUPOBAHMSI, oOOpa3yeMble HEOOXOJAMMOCTBIO  MOJIEPKaHUS  OCOOCHHOTO
KauecTBa BO3JyXa CBs3aHbl, B OCHOBHOM, C 3aTpaTaMd »SHEPrUd HA MPEOJ0JICHUE

a’pOIMHAMUYECKOT0 COMPOTUBJICHHUS B (UIBTPAX TOHKOM OYHCTKU (BBICOKOTO Kilacca).
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OTO 03HAYAET, YTO COOTBETCTBYIOIINE IHEPTETUUECKUE 3aTPAThI CIEAYET PACCMaTpPUBATh
TaKKe MpHU ONpeesIeHuN SHEProdPHEKTUBHOCTH CUCTEM BEHTHIIALINY;

— B-YETBEPTHIX, IHEProdPPEKTUBHOCTh CUCTEM KOHIUIIMOHUPOBAHUS OLICHUBAThH
no 3(pQPEeKTUBHOCTH MPUMEHSIEMOrO XOJOAMWIBHOTO OO0OpYAOBaHUSA ISl OXJIAXKICHUS
MTOMEIIECHUN.

DnexTpuueckas Harpy3ka Ha MPUBOJ BEHTUWISATOPOB, HEOOXOIMMBIX UIS OTBOJA
TEIUIOTHI OT KOHAEHCATOpa, JINO0 HEOOXOTUMBIX JJISl HETIOCPEICTBEHHO PabOThl CUCTEMBI
KOH/JMLIMOHUPOBAHUS BO3JyXa (HalpUMeEp, BCE BEHTWIATOPBI CIUIUT-CUCTEMBI), TaK¥Ke
BKJIFOYAETCS] B COCTAB MOTPEOIIIEMON MOIIIHOCTH XOJIOIUIBHOT0 000pYAOBaHHUS.

OnexTpuyeckas Harpy3ska Ha TMpPUBOJA BEHTUISTOPOB, HEOOXOAUMBIX s
TPAHCIIOPTUPOBKU TpedyeMoro oObeMa HapyKHOI'O W/WIM NPUTOYHOTO BO3JIyXa K
MTOMEIICHHUIO U OT HETO, IPUMEHSAETCS PU ONPEICTICHUN IHEPreTUIeCKON 3P(HEKTUBHOCTH
CUCTEMbI BEHTHJISALINU.

ArperaTsl cUCTEM YBJIa)KHEHHUS BO3/yXa B COCTaBE CHUCTEM KOHIUIIMOHUPOBAHUS
ClelyeT paccMaTpuBaTh, TMPEXKAE BCEro, C TOYKM 3pEHUS  BOAONOTPeOJIeHUs
COOTBETCTBYIOIIETO 000pynoBaHus U 3G(HEKTUBHOCTH ITOTO BOJOIOTPEOIICHUS OTICIBHO
OT BHEepreTuyeckor 3P(EeKTUBHOCTH CHUCTEM KOHJIWLMOHUPOBAHMS BO3Ayxa (T.e. Mpu

HEOOXOIUMOCTH JOTIOJIHUTEIIBLHO).
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5 DHeprernvyeckas 3PPeKTUBHOCTH CUCTEM KOHAUIIMOHUPOBAHUS

B PACUYETHOM pe:KuMe

5.1 Tunsl cucreM KOHANIIMOHHUPOBAHMUA BO31yXa

5.1.1 CucreMbl KOHAUIIMOHUPOBAHUS BO3/AyXa MOJAPA3JEIAIOTCS HA KOM(OPTHBHIE,
TE€XHOJIOTMYECKU-KOM(OPTHBIE U TEXHOJIOTMUECKHUE.

KoM@opTHbIE cHCTEMBbI KOHIMIMOHUPOBAHUS BO3/lyXa XapaKTE€pPHbI JJIS JKUJIBIX,
aAMUHUCTPATUBHBIX M  OOILIECTBEHHBIX 3JaHMK  (OUCOB, TOProOBBIX LEHTPOB,
KMHOTEaTpoB, T.I.) B CIy4yasX, KOTJa CUCTEMbl BEHTWISLUM HE MOTYT OOECHEeYUTh
ONTHUMAJIbHBbIE  MapaMeTpbl  MHUKPOKJIMMAaTa.  [e€XHOJIOTMYEeCKU-KOM(POPTHBIE  H
TEXHOJIOTHYECKUE CUCTEMBI KOHIUIIMOHUPOBAHUS BO3[yXa NPHUMEHSIOTCA, B OCHOBHOM,
JUISL pa3lIMYHBIX MPOU3BOACTBEHHBIX HYXKJ, TIJI€ MMEET MECTO B3aUMOCBSI3H MEXKIY
BBIXOJIALIEN NPOAYKIMEHN (MM €€ KaueCTBOM) U MapaMeTpaMyd MUKPOKJIUMATA.

Hampumep, KOHAMIMOHUPOBAHUE BO3]lyXa B My3€dX WM B LI€XaX TEKCTUIIBHBIX
MPOU3BOACTB — TEXHOJOTHMYECKH-KOM(POPTHOE; KOHAUIMOHMPOBAHHWE BO3JyXa B
OTIEPAIIMOHHBIX OOJIBHUI] UJIU B KAMEPAX CHIPHBIX MPOU3BOJICTB — TEXHOJIOTUYECKOE.

CnoxHbIE CUCTEMBI KOHAULMOHUPOBAHMS BO3/1yXa JUIsl IPOU3BOJCTB, JUIsI MHOTHX
MEIUIMHCKUX YUYPEXKACHHUM, KaK MPaBUII0, — HEOOXOIUMOCTb.

JlomonHUTENbHBIE  DHEPreTUYecKue 3arpaTbl, oOpazyemble  KOM(pOPTHBIMU
CUCTEMaMU KOHJIUIIMOHUPOBAHUS BO3Ayxa (PAKTHUECKH MOSABIAIOTCS NpPHU IEepexoje OT
MOJJIEpKaHUsl IOMYCTUMBIX K MOJAJIEPKAHUIO0 ONTHUMAIHBIX MMapaMeTpOB MHUKPOKIMMATA.
T.e. cuctembl KOHIMIIMOHUPOBAHUS BO3AyXa U JKWIBIX M MHOTHX OOIECTBEHHBIX
3IaHU TOSBIISIIOTCSA TMPU Y>KECTOUEHUU TPeOOBaHUM K KOMQPOPTY, MPEIbABISEMBIX K
OTJIEJIBHBIM apaMeTpaMU MUKPOKJIMMAaTa MOMEIICHHUI B TEIUIbII NEPHO roAa.

Takum o00pa3oM, BaXKHEWIIMM HMHCTPYMEHTOM DHEProcOEepeKeHUs, KOTOPHIU
MOXKET MNpEeAyNpeauTh 3HAYUTENbHBICE  PAcXOAbl  DHEPITUH, SBIKICTCSA  CTporas
KiIaccupuKalus CHUCTEM  KOHAMIMOHUPOBAHUS  BO3[AyXa IO  IeJ1ecoo0pa3HOCTH
HNOJJEpXKaHUsI TOBBILIEHHOIO KOM(OpTa B MOMEIIEHUSAX, a TakKe BO3MOXKHOE

IMPUMCHCHUC BpPCMCHHOIO MOpATOpPHA Ha BHCAPCHHUC OITUMAJIBbHBIX IIApaMCTPOB
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MUKPOKJIMMAaTa B TPAKTUKY MPOCKTUPOBAHUS JKWIBIX, aJMHHUCTPATUBHBIX U
OOIIIECTBEHHBIX 3JaHUs, TJE TOJJACpP)KaHHEe OCOOCHHBIX MapaMeTpoB MHUKPOKIMMATa
CBSI3aHHO TOJIBKO C BOIIPOCaMU KOMQopTa.

[Ipy 5TOM CyIIECTBYIOIIEEe OTOMUTEIHHO-BEHTIWIAIIMOHHOE W  XOJIOJAUIBLHOE
00opyIoBaHUE TO3BOJIACT ISl OTICIBHBIX KBAPTHUP TMOJICPKUBATH MPAKTUIECCKH JIFOOBIC
ONTHMAJIbHBIE  IMapaMeTPhl MUKPOKIMMATa II0 JKEJaHWI0 COOCTBEHHHKA, YTO
MIOJITBEPIKIACTCSI, HATPUMED, PACIIPOCTPAHEHUEM CIUIUT-CUCTEM.

5.1.2 Cuctembl KOHIUIIMOHUPOBAHUS BO3yXa MO0 MPUMEHIEMOMY XOJIOAMIBHOMY
000pyIOBaHUIO MOIPA3ICIAIOTCS Ha:

— CHUCTEMBI C KOHJIUIIMOHEPAMH — CIUTUT-CUCTEMaMU;

— CHUCTEMBI ¢ KaHATbHBIMHA KOHIUIIMOHEPAMH ¥ KOHAUIIMOHEPAMHU — CTUIAT-
CUCTEMaMH, COBMEIICHHBIMH C MPUTOYHON BEHTUIISIUCH;

— CHCTEMBI C YHMIIJICpAaMH U BEHTHJIITOPHBIMH JJOBOAUUKAMU ((haHKOMIaAMH);

— CHUCTEMBI C KPBIIITHBIMHA KOHIUIIHOHEPAMU;

— CUCTEMBI CO MIKA()HBIMU KOHIUITUOHEPAMH,

— CHUCTEMBI C MPEIU3HOHHBIMU KOHIUITNOHEPAMH,

— CHUCTEMBI C IIEHTPATbHBIMHA KOHJIUIIHOHEPAMHU.

5.1.3 DBonpImMHCTBO  KOHAWUIIMOHEPOB  OOOPYAOBaHBl  KOMIIPECCOPHBIMH
XOJIOAWIbHBIMA MAIIMHAMHU, OCHOBHBIMH KOHCTPYKTHBHBIMH JJICMEHTAMH KOTOPBIX
SIBIISIIOTCS: Komnpeccop (pUCYHOK 5.1), mcmapurenb, KOHACHCATOP W PETYIIATOP MOTOKA,
COCIMHECHHBIC TPYyOaMM 3aMKHYTOTO IMUPKYJSIITUOHHOTO KOHTYypa. LIMpKyIAIuio B TakoM
KOHType oOecreunBaeT Kommpeccop. OXIaxaeHue BO3AyXa TMPOUCXOIUT 3a CUeT

MNOTJIOIICHUA TCIUIOTBHI IIPH KHIICHHMHM XJIaa0arcHTa B BHAC KHUIKOCTH (KaK IIpaBHIIO,

(dhpeona).
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Pucynoe 5.1 — Kommpeccop mopiirHeBoi

5.1.4 ]Ins KOHAMIIMOHUPOBAHUS BO3/yXa B KWJIBIX M OOHIECTBEHHBIX (O(HUCHBIX)

IIOMCIICHUAX HauOoIbIICee PpacIpoCTPpaHCHUC ITOJYUUIN KOHAUITHOHCPLI CIVIMT-CUCTEM.

Pucynok 5.2 — HacteHHbIi BHyTpeHHUN OJIOK CIUIUT-CUCTEMBbI
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KoHIuImoHepsl CIUIUT-CHCTEM COCTOSIT U3 BHYTPEHHETro OJioKa (MCTapUTeIbHOTO,
pUCYHOK 5.2) u BHemHero 0Jo0ka (KOMIIPECCOPHO-KOHICHCATOPHOTO arperara, pUCyHOK
5.3). Bo BHemHem O050Ke pa3MelIaeTcs KOMIIPECCOp, KOHACHCATOp M BEHTHIIATOP.
Buemnuii 070k MOXeT ObITh YCTAHOBJICH Ha CTEHE 3[aHMS, Ha KPOBJE WM YepAake, B
TEXHUYECKOM TOMEIICHUH WIM Ha OajKoHe, T.e. B TaKOM MeECTe, TJieé HarpeBacMbId
KOHJIGHCATOp MOXKET MPOAYBaThCS aTMOC(HEPHBIM BO3IyXOM Oo0Jiee HU3KON TEMIIepaTyphl.
BHyTpeHHui 00K yCTaHaBIMBAETCS HETOCPEICTBEHHO B OXJAXKJAEMOM IMOMEIICHUU U
npenHa3Ha4YeH Ui OXJIAXKACHHUS BO3AyXa, a TAK)KE €ro HarpeBaHUs BO3MyXa, (GUIbTpaluu
€ro M CO3/1aHusl He0OXOUMON MOJBMKHOCTH BO3/lyXa B MOMEIIEHUU. Bioku coequHeHbI

MEXK]ly COOOM IBYMsI METHBIMU TPYOKaMU B TETUIOU3O0JISIIIUY.
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Pucynok 5.3 — Tunu4HbIi Hapy>KHBIH OJOK CILTUT-CUCTEMBI
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KoHCTpyKTHBHOE HCIIONIHEHHE BHYTPEHHUX OJIOKOB BeChbMa pa3HOOOpa3HO, YTO
MO3BOJISIET PeIIaTh MPAKTUUYECKHU JIOOBIE 33/1a4u M0 KOHIUIIMOHUPOBAHUIO TOMEIIEHUN OT
15 no 150 M® ¢ y4eToM HHTepbepa MOMENICHHH M WHAMBHIYalbHBIX TPeOOBAHHIL
notpedutens. BHyTpeHHue 6J10ku CIUTUT-CUCTEM 3(PGEKTUBHO MOAIEPKUBAIOT 3a1aHHYIO
TEeMIIepaTypy, OOECIeYMBAIOT PABHOMEPHOE paclpelieJieHUe BO3JlyXa B IMOMEUICHUU U
paboTaloT MpakTU4YECKH OeclIyMHO. BakHBIM MPEeUMyIIECTBOM KOHAUIIMOHEPOB — CILTUT-
CUCTEM SIBJIIETCSI MPOCTOTA KOHCTPYKIIMH, MO3BOJISIONIAS MOJIYYUTh JOCTATOYHO HU3KYIO
CTOMMOCTh KOHIHUITMOHEpA TP OBICTPOI M JIETKOW €ro ycraHoBke. HemocTaTkom Takumx
CUCTEM MOXHO CYMTaTh HEBO3MOKHOCTh IOJA4d B TMOMEIIEHHUE CBEXEro HAPYKHOIO
BOo3ayxa. ToJbKO HEKOTOpble MOAENN OOJIBIIOW MOIIHOCTH M HACTEHHO-TIOTOJIOYHOI'O
WCIIOJIHEHHSI TIO3BOJISIIOT OPraHMW30BBIBaTh IOJIMEC HEOONBIIOIO KOJMYECTBA CBEXKErO
Bo31yxa (nmpubiuzutenbHo 10 10%).

Haubonbiiee pacripocTpaHeHHe NOJYyYHUIMHACTEHHbIE KOHIUIIMOHEPHI, B KOTOPBIX
K OJJHOMY Hapy>KHOMY OJIOKY MOJKJIIOYAETCsl OIMH BHYTPEHHUH OJIOK.

[Ipy KOHAMIIMOHUPOBAHUN HECKOJBKHX COCEIHMX KOMHAT MOTYT MCIOJIb30BaThCS
MOJEJIA, B KOTOPBIX K OJTHOMY HAapy>KHOMY OJIOKY MOJKJIIOYEHBbI JBAa BHYTPEHHUX (WU
Jake TPU-YEThIPE), — MYJIbTU-CIIUT-CUCTEMBI.

KOHIuIMoHepH! CIIIUT-CUCTEM, KOTOPBIE MPEAHA3HAYEHBI JUIsl OXJIAXKICHHS OJHOU
KOMHATBl WJIM HECKOJbKHX IOMEUIEHUH OT OJHOTO HapyxkHoro Onoka. Iloaromy
YCTaHOBKa OOJIBIIOrO KOJWYECTBA CIUIUT-CUCTEM B OJHOM 3[JaHUM 4YacTO HE JOIMyCTUMA
13-3a OOJIBILIOTO KOJIMYECTBA BHEIIHUX OJIOKOB M YXYAIICHUS CTETUYECKOTO BOCIPUSITHS
BHeIIHEro Bujaa 3aaHus. KpoMme TOro, ycraHoBKa BHEIIHMX OJIOKOB BO JBOPE 3aHUS
OTPAaHUYUBACTCS IOMYCTUMOM TTMHON COEUHUTENbHBIX TPYOOIPOBOIOB.

JInsi KOHAMIIMOHUPOBAHUS 3/1aHUSI, UMEIOLIErO OOJIbIIOE KOJIMYECTBO MOMEIICHUM
C pa3HbIMHM TEIUIOBBIMH HArpy3kamH, W3MEHSIOIIMMHUCS B TEYEHUE CYTOK, MPUMEHSIOT
MHOI030HAJIbHbIE CHCTEMBbI ¢ U3MEHSIEMbIM PACX0AOM XJIajoareHTa. Takue CUCTEMBI
MO3BOJISIIOT K OJTHOMY Hapy>KHOMY OJIOKY (CM. puc. 5.4) IpuUCOeAUHSATh, KaK MPaBWiIoO, 10
16 BHyTpeHHUX OJIOKOB HE TOJIBKO Pa3IMYHON MOIIHOCTH, HO M PA3TUYHOTO KOHCTPYKTHUB-

HOI'O HMCIIOJJHCHHA (HaCTCHHBIC, KaCC€THBIC, KaHAJIbHBIC, T.I[.). KpOMe TOTO, TaKHUC 010KHN
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MOT'YyT BKIINOYATbCA H pa6OTaTB HC3aBUCHUMO APYyr' OT Apyra, npuycMm 4aCTb UX — Ha PC-

KUMC OXJIAKACHUA, 4 YACTh — HA PCIKUMC 060rpeBa.
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Pucynox 5.4 — XapaktepHbie HapyKHbI€ 0JIOKH MHOTO30HATBHBIX CUCTEM

KOHIAWIOWOHHUPOBAHUSA C UBMCHACMBIM pPaCX0a0M XJIaJJ0arcHTa

BHyTpeHHue OJ0KHM, HCNONb3yeMble B MHOTO30HAJIBHOM CHCTEME, HMEIOT
ANEKTPOHHBIM TEPMOPETrYJUPYIOIINA KJIanaH, IO3BOJISIIOIIMN PEryjnpoBaTh pPacxoj
XJIaJlareHTa 4yepe3 COOCTBEHHO OJIOK M, TaKUM 00pa3oM, M3MEHSATh MOIIHOCTH OJioKa B
3aBUCUMOCTH OT TeKylled Harpy3ku. B  oObluHBIX OJOKax ycTaHaBIMBAETCA
MMHEBMATHUYECKUI TepMoperyiaupyromuid knanad. Kommnpeccop BHemHero 0joka Takoi
CUCTEMbI OCHAIIIAETCsl HHBEPTOPOM, TIO3BOJISIOLIUM PErYIMPOBaTH 000POTHI KOMIpeccopa
1, COOTBETCTBEHHO, B IIMPOKOM JMAIa30HE MEHATH MPOU3BOJIUTEIBHOCTh KOMIIPECCOPA.
T.x. BHyTpeHHHE OJOKH YCTAaHABIMBAIOTCS B MOMEIICHHSIX, PACIIONOKEHHBIX B Pa3HBIX

30Hax 3JaHHA, U HCBCCTrAa pa60TaIOT Ha HOMHUHAJIBbHYIO MOIIHOCTbL OJHOBPCMCHHO, TO
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MPOU3BOJUTENILHOCTh ~ HAapyXHOro 0OJioka MoOXeT ObIThb  MEHbLIE CyMMapHOH
[IPOU3BOJUTEIILHOCTH BHYTPEHHUX OJIOKOB.

5.1.5 KaHnajibHble KOHIAMUMOHEPbI IPEIHA3HAYEHBI, KaK MPaBUIO, I
KOHJMIIMOHUPOBAHNSI HECKOJBKUX IOMEIIEHUA OJHOBPEMEHHO. Takue KOHIUIMOHEPHI

(pucyHok 5.5), mpexze Bcero, pacCuuTaHbl Ha pabOTy B PEIKUME PEIIUPKYIIAIIUH.

Pucynok 5.5 — BHyTpeHHuUit 0J10K KaHATLHOTO KOHAUIIMOHEPA C YCTAaHOBJICHBIM

YCTBIPCXKAHAJIIBHBIM IIJICHYMOM

BayTpennue OJOKM KaHANBHBIX KOHJIWIIMOHEPOB YCTaHABIWBAIOTCS  3a
MOJAMIMBHBIM TOTOJKOM, a BO3AYX 3a0upaeTcss M paslaeTcs BO3AYXOBOJAMHU IO
KOHJIUIIMOHUPYEMBIM MOMeEIIeHUsIM. Bo3ayx 3a0upaercst U3 momenieHus yepe3 3a00pHyIo
pEIIeTKy, MPOXOAWT BHYTPEHHUN OJIOK W CHUCTEMOM BO3IyXOBOJOB CHOBA IMOJAETCS B
MIOMEILEHUS Yepe3 pacpeIeIUTEIIbHbIE PEIICTKH.

BuyTtpenHuii 070K KaHAJIBHOTO KOHJUIIMOHEpAa UMeeT O0ojiee MPOCTYIO
KOHCTPYKIIMIO, T.K. K HEMY HE TMpeabsABIsSETCS TpeOOBaHWI Nu3aiiHA B OTJIMUKE OT
KOHJIUIIMOHEPOB CIUIUT-CUCTEM. bJIoK MMeeT Oosiee MOIIHBIM BEHTUIISTOP, MO3BOJISIFOITUN
MPEOJ0JIETh COMPOTUBJIEHUE PACTPEAETUTEIBHBIX BO3TyXOBOJOB 1 PEIIETOK.

KananpHbI KOHAWIIMOHEP, TAKKE KaK U OOBIYHBIA KOHIUIIMOHEP CILTUT-CUCTEMBI,
COCTOUT M3 JIByX OJIOKOB — KOMIIPECCOPHO-KOHJICHCATOPHOTO (HApYyXHOTro OJioKa) U

UCIIAPUTENBHOTO (BHYTPEHHETO OJI0Ka).
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HoMeHKnaTypHbIN psii TAKMX KOHJUIIMOHEPOB MO XOJOAO0MPOU3BOAUTEILHOCTH HE
IpPEBBINIACT, Kak npaBuio, 17 kBt. KpoMe Toro, kaHanbHbII KOHIWLIIMOHEP PACCUUTAH B
OCHOBHOM Ha pa0OTy TOJIbKO Ha PEUMPKYISIUI0O MKAK MPAaBUIO HE MOXET IOJaBaTh B
NOMEUIEHNE CBEKUN BO3IYX.

Jlns obecrieueHrs KpYTriOroJAMYHOM MOJAYM CBEXEro BO3AyXa B JOIMOJHEHHE K
KaHAJIbHOMY KOHJMIIMOHEPY HEOOXOJMMO YCTaHABIMBATh CHEIUAJBHBIEC SJIEKTPUUECKUE
WIK BOJSHBIE HarpeBaTelid, o0ecredyuBarolie HEOOXOAUMBIN IMOJOTPEB MOJaBAEMOIO
BO3JyXa B XOJOJAHOE€ BpeMsi TOja, WIA MPUMEHITh OT/EJIbHbIE MPUTOYHbBIC
BEHTWJISIIUOHHBIE YCTAHOBKM CO BCTPOCHHBIMU HArpeBaTesisIMU, sl KOMIICHCAIlUU
BEHTWJISIIUOHHBIX TEIIOBBIX MOTEPb.

Takke  CyHIECTBYIOT  CIUIMT-CHCTEMbI, COBMEIEHHbIE ¢ TNPUTOYHOM
BeHTHJIsANMeH. KOHAUITMOHEPHI CIUTUT-CUCTEMBI C TPUTOYHOW BEHTWISIHUEH MO3BOJISIOT
3¢ (PEeKTUBHO pemaTh OJHOBPEMEHHO 3aJaud BEHTWIALIUA U KOHAUIIMOHUPOBAHUS
MOMEIIEHUsI B Te4yeHue Bcero roja. CIUMT-CUCTEMBI € NPUTOYHOM BEHTWIIALIUEH
MpeAHa3HAYEHBl JUIsl YCTAHOBKM B KBapTHUPax M O(UCHBIX TMMOMEMIEHUAX OO0JBIIOTO
oO0bema, MarasuHax, pecTopaHax ¢ JpyrMX MecTaX, KOrJa OJHOBPEMEHHO ¢
KOHJIUIITMOHUPOBAHUEM HEOOX0MMa To/1aua CBEkKero (Hapy>XKHOT0) BO31yXa.

KoHauuuoHep CIUIMT-CUCTEMBI C MNPUTOYHOW BEHTWISIUMEW COCTOUT H3 JABYX
OJIOKOB — KOMIIPECCOPHO-KOHJICHCATOPHOTO (BHEIIHETO OJ0Ka) U HUCHAPUTEIHLHOTO
(BHyTpeHHero Oisioka). BHyTpeHHuil 070K MOXKET 3a0upaTh BO3IyX H3 IMOMENICHUS U
HApYXXHbIM BO31yX. HapyXHBIM BO31yX NOCTYyNAeT 4Yepe3 HapyXKHYI PEIIETKYy U I10
TEIUIOU30JIMPOBAHHOMY  BO3JYXOBOAY IIOJA€TCI B CMECUTEIBHYIO Kamepy, TJie
CMEILIMUBAETCA C PEUUPKYJIAIUOHHBIM BO3JAYXOM W3 NOMENIEHUA. PenupKyasiiHOHHBINA
BO3/lyX 3a0Mpaercs U3 MOMENICHUS uYepe3 pelieTKH (IIOTOJIOYHbIC, HACTEHHBbIE U T.1.).
CoOTHONIEHUE CBEXKETO U PEUUPKYISLMOHHOTO BO3yXa PETyJIHPYETCS CMECUTEIIbHOM Ka-
MEpOU W OMpeAeNsIieTCs] CAaHUTAPHO-TEXHUYECKUMU TPEOOBAHMSIMHU, a TaKKE YCIOBHSIMHU
paboThl KoHAMIMOHEpa. CMEIIaHHBIM BO3yX IOJAETCS BO BHYTPEHHHUH OJIOK, TJe OH
(buUIBTpyeTCs, OXJIAXKIACTCS WIIA HAarPEeBaCTCSI.

KoHIUIIMOHEPBI CIUIMT-CUCTEM C NPUTOYHOM BEHTWIALMEH KOMILIEKTYIOTCS

QJICKTPUYCCKUMH WM BOASHBIMH HArpeBaTCIsIMHU C IIHUPOKHUM JHUAINIA30HOM MOIITHOCTH
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(kak mpaBwio, ot 4 nmo 25 kBt1). B 3aBHCHMOCTH OT MOIIHOCTH BHYTPEHHEro OJiOoKa
HarpeBaTeld BBIMOJHSAIOTCS JUOO OTIENbHOM CceKIued, MO0 BCTPaMBAIOTCS BO
BHYTPEHHUH OJIOK.

[loAroTOBIIEHHBI BO3JIyX BEHTWISTOPOM BHYTPEHHETo OJloKa TMOJaeTcs B
KOHJUIIMOHUPYEMBIE TOMEIICHUSI MO CHUCTEME BO3JYXOBOJIOB U paCIpeAeNIUTEIbHBIX
peneToK (HaCTeHHBIX, TOTOJIOYHBIX U T.1.).

5.1.6 Cucrempl ¢ yYWjepaMu H (aHKOWJIAMH TIO3BOJAIOT 0OECIEYUTH
HE3aBHCHMOE PETYJIHPOBAHHE TEMIEpaTyphl OJHOBPEMEHHO B OOJBIIOM KOJIHMYECTBE
MMOMEIICHUM, HAlpuUMep B TOCTHHHIAX, oducax W T.1. BEHTWIAIMOHHBIE TOBOJIYUKH
((pankoMIBI) MOTYT 000COOJIEHHO BKJIFOUATHCSI M BBIKIIOYATHCS, @ TAKXKE U3MEHSTH CBOIO
XOJIOIO- M TEIIONPOU3BOAUTENBLHOCTh. Kpome (aHKONIOB, B KayecTBe MOTpeOuTENei
TaKMX CHUCTEM MOTYT BBICTYNaTh TEIJIOOOMEHHUKH IIEHTPAJIHLHOTO KOHIMUIIMOHEpA, WIIU
Kakoe-Inbo TexHoJIornueckoe obopymnoBanue. OXIakIeHUE MPOU3BOAUTCS >KUJIKOCTHIO,
MUPKYTUPYIOUIEH MO cucTeMe TpyO OT MCTOYHUKA XOJIOAa K KOHEYHOMY MOTPEOHUTEITIO.
Hcrounrkom X010/1a SIBISETCA OXJIAIUTENb KUIKOCTH — YUILIEP.

Yumiep (pucyHOK 5.6) mpeacTaBiseT COOOW IENbHYIO XOJOIWIBHYIO MAIIHHY,
NpeIHA3HAYCHHYIO I OXJIAXICHUS JKUIKOCTH (BOJA, TJIMKOJHEBBIC PACTBOPHI).
BeHTHIAIMOHHBINA TOBOAUMK ((haHKOIIT) — 3TO anmapar, yCTaHaBJIMBAEMbIH B TIOMEIIICHUH
U COCTOSIIMH W3 TEIUIOOOMEHHMKA C BEHTWJISITOPOM, a Takxke (uibTpa W IynbTa
ynpasieHus (pucyHok 5.7). K oqHOMy 4niiepy MOXKET MOJIKIFOYAThCS OOJIBIIOE KOJIHYe-

CTBO (haHKOMJIOB, a TAK)KE TETNIO0OOMEHHUKOB.
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PI/ICYHOK 56— qHHHGp C BO3AYIIHBIM OXJIAKIACHHUCM KOHICHCATOPA

Pucynok 5.7 — KacceTHbIN BEHTUIALIMOHHBIN TOBOTYHUK ((haHKOMT)
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Bo3nyx u3 nmomernienus nogaeTcsi BEHTUWISITOPOM Ha TETIOOOMEHHHUK (aHKoiiIa, B
KOTOPOM OH OXJIaXJaeTcsl WK nojiorpeBaercs. B pankoiin MoxeT momaBaThCsi HEKOTOPOE
KOJIMYECTBO CBEXKETO BO3AYyXa OT LEHTPAIBHOIO KOHAMLIHMOHEpPA WM NIPUTOYHOU
yCTaHOBKU. B »3TOM ciyyae cuctema ¢ uwuiepamMd ¢ (paHKOWIAMU TO3BOJISIET
OJHOBPEMEHHO peLIaTh 3aa4l BEHTUISILUH.

[upKyysius )KUIKOCTA OT YWIUIEpa K MOTPEOUTENI0 00ECIIeUnBAETCSI HACOCHBIMU
cTaHiusaMU. HacocHble cTaHIIMU MPECTaBIsAIOT COOOM arperaThl, BKIIOYAIOIIUE TUPKYIIs-
[IMOHHBIE HACOCHI, PACIIMPUTENIBHBIN 0aK, aKKyMyJIUPYIOLIUi 0ak, 3allOpHYIO apMaTypy, a
TaK)ke HEOOXOJUMYIO aBTOMAaTHUKY.

Komnpeccopbl, KOTOppIMU CHA0KEHBI YHIIJIEPbI, MOTYT OBITh CHUPAJIbHBIMU (THIIA
«Scrolly), BUHTOBBIMEM WM MOPIIHEBBIMH. B HEKOTOPHIX YHIUIEpaxX yCTAaHOBIUBAOTCS
TaHJIEMHBIE KOMIIPECCOPBI, IO3BOJIAIOIIME PErYJUPOBATH XOJIOIOIPOU3BOIAUTEIILHOCTD,
BKJIIOYasl WA OTKJIIOYasi OJMH U3 KoMImpeccopoB. DaHKOMIBI MOTYT YCTaHABIMBATHCSA HA

I10JIy, Ha CTCHC WJIN IIOTOJIKC, BCTPANBATLCA B BO3YXOBObI 3a ITOAIMBHBIM ITOTOJIKOM.

Pucynok 5.8 — Kommpeccop crimpanbHbIit
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Pucynox 5.9 — Komnpeccop BUHTOBOI

5.1.7 KpblliHble KOHAUIUOHEPBI IPEICTABISIIOT COO0N XOJOIMIbHYIO MalIUHY,
KOHCTPYKTHBHO BBITIOJTHEHHYIO B BUJE €IMHOT0 0Ji0Ka (MOHOOJIOKA), MPEAHAa3HAYCHHOTO
JUIS YCTaHOBKH Ha IUIOCKUX KPOBISIX 3MaHui. Kpeimiable koHaummuoneps! (pucyHok 5.10)
MO3BOJIAIOT OJAHOBPEMEHHO OCYIIECTBIISATh BEHTWISILIMIO U PETYJIHPOBATh TEMIIEpaTypy
BO3/yXa B IOMEIICHUU.

OOBIYHO KpBIIIHBIE KOHIUIMOHEPHI MPUMEHSIOTCS JJIi KOHIUIMOHWPOBAHUS U
BEHTWISILIMK OOJIBIINX CYNEPMapKETOB, CIIOPTUBHBIX COOPYKEHUHN, KOH(PEPEHII-3aJI0B, T.€.

OOJIBIITNX OTKPBITEIX 3aJI0B C O6H.[I/IM ITOTOJIKOM.
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Pucynok 5.10 — KpplHbIi KOHAUIIMOHED

CxemMa pabOTBl KpPBIITHOTO KOHAMIIMOHEpA MOXET OBITh OXapakTepU30BaHA
cinenyromuM. CBexHN BO3IyX 3a0upaercs C YAUIBI uYepe3 3a00pHYI0 PEIIeTKY
KOHJIUIIMOHEpA. PelUpKyISIITMOHHBIN BO3yX 3a0UpaceTcs U3 TMOMEIICHHUS 10 CHUCTEME
BO3JYXOBOJIOB U TOJAETCS B CMECUTEIBHYIO KaMepy, TJI€ CMEIIMBACTCS CO CBEXKUM
BO3yXoM. HeoO0XxoauMoe COOTHOIIEHHWE CBEXEro U PEUUPKYISIUOHHOTO BO3ayXa
oOecrieunBaeTCs W3MCHCHHEM TIOJIOKEHHUS 3aCJIOHOK. 3aTeM BO3AyX uepe3 QUiIbTp
MOTAeTCs K TEMJIOOOMEHHUKY (MCMApUTENIO WM KOHACHCATOPY) XOJIOAMIBHOW MAIUHBI,
r7ic OH OXJaXJAaeTCsl WM HarpeBaeTcs (B KOHAMIIMOHEpAaX ¢ TEIUIOBBIM Hacocom). Jliis
MOJI0TPEBA BO3AyXa B KOHJIUIIMOHED (YACTUYHON KOMIICHCAIIUU TEIJIOBBIX MOTPEOHOCTEM,
CBSI3aHHBIX C BEHTHJIAIIMEH) MOXKET BCTPAUBATHCS JOMOJIHUTEIBHBIN JJICKTPUUESCKUN WITH
BOJISHOW HarpeBaTesb. llocie TermmooOMEHHUKOB BO3JyX C TpeOyemoil TemIiieparypoid
MO/IaeTCsl IICHTPOOEIKHBIM BEHTUJIITOPOM B CUCTEMY PACIIPEACIUTEIBLHBIX BO3IyXOBOIOB.

KpbliiiHbIe KOHAUITMOHEPHI XaPAKTEPUIYIOTCS IIUPOKUM JAHANAa30HOM MOIIHOCTEN
—oT 8 10 140 kBT 1o Xxonoay ¥ TEIJIOTE M 3HAYUTEIBHBIMUA PAaCX0JdaMU BO3AyXa, a TAKXKeE
OTHOCHUTCIPHOM KOMIIAKTHOCTBIO, BBICOKOM HAJEKHOCTBIO M DSKOHOMHYHOCTBIO B

OKCIllyaTaluu.
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Ha Bcex Mopmensix KpBIIIHBIX KOHIUITMOHEPOB, KaK IMPaBUJIO, YCTaHABIUBAIOTCS
OeciryMHBIE TEPMETHYHBIC MOPIIHEBBIE KOMIIPECCOPHl Ha PE3WHOBBIX BHOPOM30IUPYIO-
IITUX OTOPaXx.

5.1.8 llIkadHble KOHAUIIHUOHEPHI MPEJICTABIAIOT COOOH, KaK IIPaBUII0, MOHOOJIOK,
npeIHa3HaYeHHBIA 711 YCTAaHOBKM B TOMEIICHUHU, TJE HEOOXOIUMO KpPYTIOCYTOYHO U
€XKETHEBHO PETYJIMPOBATH TEMIIEPATYpPy M YUCTOTY BO3AyXa.

OCHOBHBIM MPEHMYIIECTBOM IKA(QHBIX KOHAUIIMOHEPOB (pUCYHOK 5.11) sBnsieTcs
MpOCTOTa MOHTaXa ©  oOciaykuBaHus. (OCHOBHBIE KOMIIOHCHTHI KOHJIUIIMOHEPA
pacmojoXeHbl BO BHYTPEHHEM OJIOKE, JOCTYN K KOTOPHIM OOECIEYMBACTCSA C JIUIIEBOMN
cTopoHbl KoHAuIMOHepa. lllkadHble KOHIUIIMOHEPHI BHIMOJHAIOTCS KaK C BO3AYLIHBIM,
TaK M C BOJSHBIM OXJIAKICHUEM KOHJIEHCATOPA.

[Ipu wucnonb3oBaHUM MIKA(DHBIX KOHAUIIMOHEPOB C BO3IYIIHBIM OXJIaKJICHUEM
HEOOXOJMMO  HCIONB30BaTh  CHUCTEMbl  OOOPOTHOTO  BOJOCHAOXKEHUS  (CHCTEMBI

OXJIQXKJICHHSI BOJIbI, IMPKYJIUPYIOLIEH Yepe3 TOPSUUil KOHAEHCATOP).

Pucynoxk 5.11 — llIkadHble KOHIUITMOHEPHI
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5.1.9 Ilpeun3noHHbIe KOHAMLMOHEPHI MPEICTABIAIOT COO0OM Pa3HOBUIHOCTH
mKapHbIX KOHAULMOHEPOB. OHHM 00OpYyHOBaHbl pa3iMYHBIMM TUIAMH  CHUCTEM
MUKPOIIPOIIECCOPHOTO YMPABICHUS U CHOCOOHBI MOJJCPKUBATH B MOMEIICHUH HETOJIBKO

TOYHBIC ITAPAMCTPHI 110 TCMIICPATYPC, HO U 110 BJIAXXKHOCTH.

et
SC%'}%‘F!M

T

Pucynok 5.12 — [Ipenu3roHHbIe KOHAUIIMOHEPHI

Takue KOHIUIMOHEPHI (PUCYHOK 5.12) MpUMEHSFOTCS B TIOMEIICHUSX, TI€, HAPSTy
C KOHAMIIMOHUPOBAHUEM BO3/yXa (OXJIaXkKIEHUE), HEOOXOAUMO PEryIUpPOBaTh BIAXKHOCTH!
B My3esiX, IEHTpax 0OpabOTKM JaHHBIX, B JJaOOpaTOpUs MEIUIIMHCKOTO HA3HAYEHUS, B
IPOU3BOJCTBEHHBIX U CKIIAQJCKUX ITOMEIICHUSX.

[Ipeun3noHHbIE KOHAMIIMOHEPHI OBIBAIOT C BOJISHBIM WM  BO3QYLIHBIM
oxnaxaeHueMm. [Ipenu3noHHble KOHAUIIMOHEPHI C BO3AYLIHBIM OXJIQXKJIEHUEM COCTOST U3

IBYX OJIOKOB: BHYTpEHHEro OJjioka (COOCTBEHHO KOHJIHUIIMOHEpPA), B KOTOPOM
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PaCIoJIOKEHBI KOMIPECCOP, UCTIApUTETh, BEHTUJISITOP U aBTOMATHKA, U BHEIIHEro OJIOKa
(BBIHOCHOTO KOHJEHCaTOpa). KOHIUIIMOHEPBI C BOJSHBIM OXJIAXJICHUEM HMEIOT TOJBKO
OJINH BHYTPEHHUH OJIOK, B KOTOPOM JOMOJHUTEIBHO YCTAHOBJIEH BOJSIHOM KOHJIEHCATOP.
5.1.10 [enTpajbHble KOHAMIMOHEPbI, HauWOOJiee paCHpPOCTPAaHEHHbIE B
KOM(OPTHOM U TEXHOJIOTMYECKOM KOHJUIIMOHUPOBAHUH, MIPEACTABISIIOT COOOM KOHIUITHU-
OHEphI, CHabkaeMble XOJ0/0M (TIOJIBOJOM XJIaJ0areéHTa B BHJIE XOJIOJHOW BOJBI WU
PacTBOPOB TJIMKOJIEH), TEMJIOTON (IMOABOJOM TEIUIOHOCUTEINS B BUJE ropsueid BOJBI WU
rapa) 1 3JeKTPO3HEPIHel 11l NPUBO/Ia BEHTHIIATOPOB, HACOCOB, 3aIIOPHO-PETYIHPYIOIIUX
YCTPOMCTB OT BHENIHUX HCTOYHUKOB. [leHTpanbHble KOHAUIMOHEPHI (pUCYHOK 5.13)
MpeaHa3HAYeHbl IS OOCTY>KMBaHUSI KaK HECKOJbKHX TIOMEIICHUM, Tak U OJHOTrO

OOJIBIIIOTO TIOMEIIICHUS.

Pucynok 5.13 — LlenTpanbHblii KOHAUIIMOHED

[{eHTpanbHble KOHIUIMOHEPHI BBIMTYCKAIOT B CEKIIMOHHOM HMCIOJIHEHUU U COCTOST
13 YHUDUIIMPOBAHHBIX THUIIOBBIX CEKIMH, MpPEJHA3HAYCHHBIX [IJI1 CMEIIMBaHUsA, Ha-
TPEBAHUS, OXJIAXKIECHUS, OUMCTKH, OCYIIIKH, YBJIAQKHECHUS U MEPEMEILICHUS BO3IyXa.

[lenTpanpHBIE CHCTEMBI KOHIWIIMOHUPOBAHUS TPEOYIOT MPOKJIAAKU IO 3aHHUIO
KOMMYHUKAITUH: BO3TYXOBOJOB U TPYO XOJIOA0- U TETNIOCHAOKEHUS .

Pazmuuaror:
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— IPSAMOTOYHBIE LEHTPAIbHBIE KOHAULMOHEPBI, KOTOPHIE ONEPUPYIOT TOJIBKO C
HapyKHBIM BO3JTyXOM,

— KOHJULMOHEPHI C PEUMPKYJALUEH, KOTOPHIE BBIMOJHAKOT TEIUIOBIAKHOCTHYIO
00paboTKy CMeCH HApY>KHOTO U PEIUPKYJISAIIMOHHOTO (BBITSKHOTO) BO3/1yXa.

Taxoke paznu4aroT 1-10 penupKyIsSIUIo U 2-10 peHUPKYISAIHUIO.

1-9 penupKyJIALus NPeACTABISIET COO0M MOAMEC PELUPKYIALMOHHOIO BO3AyXa K
HapY>KHOMY Tiepe]] TEeIIOOOMEHHHKOM 1-ro mojgorpeBa, 4TO 3HAYUTEIBHO CHIDKAET
noTpeOIeHUE TEMIOThI Ha 1-i1 mogorpes.

2-5 PEHMPKYISIIHS TPEACTaBIsAeT o000 MOAMENIMBAHUE PEIUPKYISIIMOHHOTO
BO3[yXa K Hapy»XHOMY BO3]yXy, IpolieamemMy oOpabOoTKy B BO3IyXOOXJIaJUTENe WU
KamMepe opouleHus mnepen BeHTwiIsTopoMm. Ilpm 3TOM oTmamaer HeE0OXOAMMOCTb
BKJIFOUEHUS B pabOTy TEINIOOOMEHHHUKA 2-TO NOJOTPEBA B TEIUIBIM MEPHOJ T0OAa.

Taxke CylEecCTBYIOT KOHAMIMOHEPHI C TEIUIOYTHUIM3ALMUEN: 3TO, KaK IIPaBUIIO, —
MPSMOTOYHBIN KOHIMIHOHEP C LHEHTPAJIBHBIM TEIUIOYTUIN3aTOPOM, B KOTOPOM IEpeaayda
TEIUIOTBI OT YJAIAEMOro BO3AyXa K HAapy)XHOMY MPOUCXOAUT B CHELHUAIBHOM
TEMJI000MEHHUKE.

[{eHTpanbHble KOHAUIMOHEPHI, padOTAIOIINE C PELHUPKYISALUUEH, KOMIUIEKTYIOTCS
CMECUTEIBbHOM KamMepou, MO3BOJIIONICH MoJaBaTh MEpPEeMEHHbIE OOBEMBI HAPYKHOTO
(CBEXEro) M PeIHUPKYIISAIIUOHHOTO BO3/IyXa.

Hcnonp3oBaHne B LEHTPAJIbHOM  KOHAMIIMOHEPE  PELUUPKYJSINUUA U
TEIJIOYTUIIN3alMA TpU OOECIEYEeHUH BO3AYIIHOTO OTOIUJIEHUS! MO3BOJIAET CYLIECTBEHHO
COKpaTUTh 3aTpaThl TEIUIOBOW HEPrUH, CBA3aHHBIE C OOOrPEBOM BO3JlyXa B XOJIOAHOE
BpeMs TOJa.

5.1.11 Takum oOpa3om, CUCTEMbl KOHAUIIMOHUPOBAHUS BO3/lyXa MO OpPraHU3aLUU
OCHOBHBIX 3JIEMEHTOB MOKHO KJIaCCH(UIMPOBATh KaK: MECTHbIE, MECTHO-IICHTPAJIbHbIE U
LIEHTPAJIbHBIE.

[leHTpanbHble CHUCTEMBbl KOHAMIIMOHMPOBAHUSA BO3AyXa MPEICTABISAIOT COOOM
NPUTOYHO-BBITSDKHBIE ~ YCTAHOBKM,  OOOpYAOBaHHBIE  BO3AyXOOXJaauTensiMu. B
LHEHTPAJIbHBIX  CHCTEMax BO3AyX oOpabOaTbiBaeTcs B  CHEUUAJIBLHOM  YCTaHOBKE

(LIeHTapIbHOM KOHAMITMOHEPE, KaK MPaBUJI0, COBMEIIAIOIIEM B ce0e M (DYHKIIUHU CUCTEMBI
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BEHTWIALHUH). TpaguLMOHHO UEHTPAJIbHbIE CHCTEMbl KOHJIWLMOHUPOBAHMS BO3]yXa
00ecreynBalOT M KOMIICHCAIIMI0 COOCTBEHHO BEHTWISIMOHHBIX TEIUIOBBIX MOTEPh
(4acTnyHO 0OecneunBaroT (PYHKIIMU CUCTEMbI OTOILJICHUS).

[lenTpanbHble  CHUCTEMBbl  KOHJIMIMOHUPOBAHHWS  BO3JyXa, Kak IIPaBUIIO,
HEaBTOHOMHBIE, T.€. UMEIOT IEHTPAJIU30BAaHHBIE T'€HEPATOPHl XOJO0Ja, OT KOTOPBIX
XOJIOJIOHOCUTENb TMOABOJIUTCA K KOHAULMOHEpYy. [Ipum paccMOTpeHHHM SHEpreTHYecKou
3 (PEKTUBHOCTU TAaKUX CHUCTEM BCE COIPSIKEHHBIE 3aTpaThl ASHEPTruu (MOTPeOIIIEMOro
ANEKTPUYECTBA) I MOJYyYEHUA X0J04a (B T. Y. XOJOAWIBHBIMH MAallMHAMH) AOJHKHBI
OBITH YYTEHBI.

MecTHble cHUCTEMBl KOHAWLMOHUPOBAHUS BO3JyXa MPEACTaBISAIOT COOOMU
KOHJMIIMOHEPHI, KOTOpbIE BKIIOYAIOT B ce0d Bce Tpu OCHOBHBIX »3yeMeHTa CKB
(ycTaHoBka TEIJIOBJIAXKHOCTHOM 00paboTKu, pacnpenenuTenbHas cucrema
XOJIOJJOCHA0KEHU S, UICTOYHUK X0JI0/1a: TEIJIOOOMEHHUK WJIM XOJIOAWIbHAS MAIINHA).

MecTHbIe cCTEMbl KOHIULIMOHUPOBAHMS BO3AyXa, KaK MPaBUIIO, aBTOHOMHBIE, T.€.
M3BHE CHAOXKAIOTCSI TOJIBKO 3JIEKTPOdHEpPTHeil. B CBS3M ¢ 3TUM OlleHKa YHEPreTHUeCKOU
3((PEKTUBHOCTU TaKUX CHCTEM MOXET OBbITh IMOJYy4Y€HA IO JAaHHBIM MPOU3BOAMTENS
000pyI0BaHUs, MPOIIEIIIECTO0 UCTIBITAHUS, YCTaHOBIEHHbIE cooTBeTcTBYIOmMUMEU ["OCT, B
T.4. IPEJICTABJICHHBIMHU B HACTOSIIEM pa3zieie MOCoOus..

MecTHO-LIeHTpajIbHbIE CHCTEMbl KOHJIMLIMOHUPOBAHMS BO3JyXa MPEACTABISIIOT
coOOM CIIOXKHBIM Cly4yall: TepBUYHAS WJIM YaCTHUYHAs 0O0pabOTKa HapYy>KHOTO BO3yXa,
UCIIOJIB3yeMOr0 B T. 4. JUIsl OOECHEYeHHUs BO3AYLIHOTO PEKMMa, OCYIIECTBISETCA B
LHEHTPAJIbHOM KOHJIMLIMOHEPE; OKOHYATEIbHAsl <«JIOBOAKa» TpeOyeMbIX MapamMeTpoB
BO3/1yXa OCYILIECTBIISIETCS] B MECTHBIX KOHAUIMOHEPAX-I0BOJUYHKAX (HEABTOHOMHBIX). J1ist
OLICHKHU HHEPreTUYECKON 3¢ peKTUBHOCTH MECTHO-IIEHTPAJIbHBIX CUCTEM
KOHUITMOHUPOBAHMSI HEOOXOIUMO KOPPEKTHO cOOpaTh JaHHBIC O MOTPEOIIeMOl dYHEPTUN
BCEMHM KOMIIPECCOpPAaMH, BEHTWJISITOPAMH M HACOCAMHU CHCTEMBI, 33 HCKIIOYEHHEM TEX
BEHTWJIAITOPOB M HACOCOB, KOTOPBI€ BBIMOJHSIIOT TPUOPUTETHBIE 3a/ladyd  CHUCTEM

OTOIIJICHHUA N BCHTUJIILUU.
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5.2 Onpenenenue JHEPreTHYeCKOM 3¢ dexTUBHOCTH cucTeM

KOHIUIIMOHHUPOBAHHUA B PACYCETHOM PEKUME

5.2.1 Ouenka >p(PEKTUBHOCTH CHUCTEM KOHIAUIIMOHUPOBAHUS TPOUZBOJUTCS JIJIS
peXHUMa OXJIAXICHUS C TIOMOIIBIO CHEU(pUIEcKOro ko3 uimenta TepMoIuHaMIYeCKON
3 PEKTUBHOCTH, TMOJO0OHOTO TPATUIMOHHOMY XOJOJUJIbHOMY KO3Gh(UIIMEHTY WU
kod(dummenty monesHoro naeictBus oxnaxknaeHus cornmacao ['OCT P 55012-2012,
MIPEACTABIISIIONIETO COOOM COOTHOIIEHUE XOJOAWIHHOW MOIIMHOCTH M DJIECKTPUICCKOMN
MOIIIHOCTH,  MOTPEOJIIEeMOM  KOMIIPECCOpPOM,  BEHTUJISITOpaMM U HAcocami,
YYaBCTBYIOITUMH B pabOTE€ CUCTEMbl KOHIUITMOHUPOBAHMS IS OXJIAXKICHHS BO3ayXa
IIOMEIICHUN.

Hacrosmmii moka3arens HE SBISETCA IOKa3aTelieM IMPOU3BOIUTEIHHOCTH
XOJIOMWJILHON MAaIIMHBI, a MPEACTABISICT COO0M CpaBHUTEIBHBIN MapaMeTp IS OICHKH
s PeKTUBHOCTH TIpoliecca Nepeaadn U MepeHoca SHEPTHH.

Hampumep, ecnm XojomuibHas MaliiHa WMeEeT KOI(PQPHUIIMEHT TEepMHUCCKOU
¢ exTuBHOCTH, paBHBIM 2,5, TO 3TO O3HAYAET, YTO HA KAXKIYI EIUHUILY DJIEKT-
PORHEPTHH, TOTPEOISIEMOM XOJOAMIBHON MaITMHOM, TPOU3BOINUTCS 2,5 €AMHUIIBI X0JI0/1a.

B tabnumax 6, 7, 8 TOCT P 55012-2012 o6o03nauenue KIIJ] mis peskxnma HarpeBa
MCIIOJIb30BAHO OITHOO0YHO.

5.2.2 JIlna BeIpabOTKHM TpebyeMoro kojudecTBa Xojoma Q. kBT, oT paboTh
KOMITPECCOPHON XOJIOIWILHON MAIlIMHBI 3aTPAaYMBAETCS DJICKTPOIHEPTHUS IS pabOThI
CJIEIYIONTUX DJIEMEHTOB CUCTEM:

— Ju1s1 paOoTHI AJIEKTpoABUTaTENe KoMIpeccopa N, KBT;

— JuIsl paOOTHI AJEKTPOJIBUTATENICH BEHTUISATOpA KOHJAECHCATOpa (WA TPaJUpHH)
N@enm.zpa KBT,

— Juis paboThI 2MIeKTpoABUTaTeNei Hacoca KoHAeHcaTtopa (umu rpaaupHu) Ny,
KBT;

— JUIsl pabOTBhI AJEKTPOJIBUraTeIeil Hacoca MUPKYISAIUOHHOTO KOHTYpa XOJIOJHOU
BOJBI 4YEpEe3 HCHApHUTENhb W amnmaparbl CHCTEMbl KOHIWIIMOHWPOBAHUS BO3ayxa (Mpu

Hamuaun) N, yupe, KBT;
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— mns paboThl DIEKTPOABHTATENCH APYIMX BEHTHIISATOPOB, YYaBCTBYIOIIUX B
OXJIX/ICHUH MTOMELICHUN (TIPU HaJIWYUH), 32 UCKIIOYCHUEM Te€X BEHTHJIATOPOB, KOTOPHIE
BBIIOJIHSIOT (DYHKIMIO COOCTBEHHO BEHTUIIAMU Ny 1, KBT.

Yder  JONMOJHUTENBHOM  AIIEKTPO’HEPIUH,  3aTpaylMBaeMoil  yKa3aHHBIMU
BEHTHJISITODAMA M HACOCAMHU, TO3BOJISIET  OCYWIECTBIISATh  KOPPEKTHBIA  pacyer
kod(urmenTa, OTPaXKAIOIIETO DHEPTETUYECKYIO 3¢ (PEeKTUBHOCTH CUCTEM
KOHJIUITHOHUPOBAHMS BO3/yXa JUISI BCEX OCHOBHBIX TUIIOB KOHJAUIIMOHEPOB.

5.2.3 CymmMapHbIe 3aTpaThl ANEKTPUUECKON IHEPTHH Ha OXJaxkaeHue Bo3ayxa Ny,
kBT, B cucTeMax KOHIUIIMOHMPOBAHWS BO3AyXa B PACUECTHOM PEKHME MOXKHO

OXapakTepu30BaTh cOoTHOIIEHUEM (5.1).

No= 2 (5.1)

rae

Q. — Tpebyemoe KOJIMUeCTBO X0JI0/1a, KBT, COOTBETCTBYIOIIEE pACUETHOM HArpy3Ke
Ha CHCTEMY KOHJIUIMOHHWPOBAHMS BO3JyXa B TEIUIbIM mepuoi roja (MOTpeOHOCTH B
XO0JIOJIE B PACYETHOM PEXUME);

&y — KOI(P(ULMEHT, OTPAKAIOIIMA SHEPreTHYECKyr0 3(P(PEKTUBHOCTHh CHUCTEM
KOHJIUITMOHUPOBAHMS BO3ayXa. Takke 3TOT KOA(p(GUIIMEHT Ha3biBaeTcs KodhduimeHTom
WCIIOJIb30BAaHUSI JHEPruu. OTOT KOAIP(PULUHMEHT 1oAo0eH KO3((UIMEHTY MO0JIE3HOTO
JACUCTBUS  OXJ@XKJEHUS WM TPAJAULMOHHOMY XOJOIMWIBHOMY KO3(Q(ULHUEHTY ¢,
onpeneneHHomy B 'OCT P 55012-2012, HO HE SKBHBAJIEHTEH EMY.

TpagulMOHHOE BBIPAKEHUE ISl XOJIOJUIBLHOTO KOA(h(UIIMEHTa & HE YYUTHIBACT
DHEpreTUUecKue 3arpaTbl B  XOJOAWIBHOM YyCTaHOBKE Ha OTBEIECHHUE TEIUIOTHI
KOHJIEHCalluM paboyero XxJjajgareHTa M3 KOHJEHCATOpa W OTBEIEHUE XOJoJaa OT
ucnapureis (3a HMCKJIIOYEHHEM CIUIMT-CUCTEM M TOAOOHBIX MECTHBIX CHUCTEM
KOHIUIIMOHUPOBAHUS BO3yXa).

CoOTBETCTBEHHO, KO3(PPUIMEHT »HHEpreTuyeckor HPEGEKTUBHOCTH CHCTEMBbI
KOHJIULMOHUPOBAHMS BO3[yXa MOKHO OINPENEIUTh [0 COOTHOUIEHUIO pPacyeTHOU
Harpy3kd Ha CHUCTEMY KOHJMIMOHHMPOBAHMSI BO3AyXa M CYMMapHOW 3aTpaynBaeMOM

AIEKTPUYECKON SHEPTHH.
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BaxxHo, 4TO ecnu Uil KOHIUITMOHEPOB CIUIMT-CHUCTEM CyMMapHas moTpelisemMast
AJIIEKTPOSHEPTHsl HA MPHUBOJ SJIEKTPOJBHUrareieii KoMIpeccopa M BCEX BEHTHISTOPOB
bakTUYeCKu oOmpeAenseTcss MO €IWHOMY IOKa3aTeIlo: BCE AIEKTPONOTPEOISIonIne
AJIEMEHTHl pa3MEIIeHbl B OJHOW JJIEKTPUYECKOW IenH, TO JUIsl CIO0XHBIX MECTHO-
[EHTPAJIbHBIX CHUCTEM KOHJIMIMOHUPOBAHUS (HAMpUMEp, IEHTPAJbHBIX CHUCTEM
KOHIUITMOHUPOBAHMUSI  BO3AyXa C  MECTHBIMH  BCHTHJIATOPHBIMH  JTOBOJYHUKAMM)
HEOOXOIUMO KOPPEKTHO coOpaTh HCIOIb3YEMbIE JJIEKTPUUECKHUE HArpy3KH OT
AIIEKTPOJIBUTATENIe BCEX YYaBCTBYIOIIMX B pabOTe CHCTEMBI KOMIIPECCOPOB, HACOCOB U
BEHTWIATOPOB. T.e. (akTHuecku i CIUIMT-CUCTEM KO3((HUIMEHT &y SKBUBAJICHTEH
XOJIOAUIbHOMY K03 duIIneHTY &, KOTOpbIi Takxke obo3Hauyaetcs EEF (Energy Efficiency
Ratio), mpu 3TOM y4mTBIBacTCs MOTpedsieMast SIEKTPOIHEPTHS KaK KOMIIPEccopa, Tak U
BCEX YYaBCTBYIOIIMX BEHTWIATOPOB (M KOHAEHCATOPA, U UCTIAPUTEIIS).

AHaNOTUYHOE COOTHOIICHUE HCIOJIB3YETCs] MPH OMPENEICHUN SHEPTeTUYECKUX
3aTpaT CHUCTEM OTOIUICHHS — COOTBETCTBYIOIIUX SHEPreTHYECKHX IMOTPEOHOCTEH B
TEIJIOTE, OTHOCUMBIX K YACTHYHON PHEPTeTUYECKOM 2P(HEKTUBHOCTH CUCTEM OTOTICHHUS.

CoOcTBeHHass  sHepreruyeckas  3(PQEKTUBHOCTbH  CUCTEM  BEHTWISLUU
OTIpE/IETISETCS, IPEXKIE BCETO, C YUYETOM TPeOYEeMbIX pacX0oJ0B MPUTOYHOTO U BBITSHKHOTO
BO3JlyXa JIJIsl TOMEIICHUI U OIIEHUBAETCSI OTACIIBHO.

5.2.4 PacuetHas Harpy3ka Ha CUCTEMY KOHJMIIMOHUPOBAHUS BO31yXa B TEILUIbIN
MepuoJl Toja JIOJDKHA ompenensathess ¢ ydetom TpeboBanmit  CII  50.13330,
CII 52.13330, CIT 60.13330, CIT 20.13330, o0ecrnieunBaromux J0KyMEHT [2].

[Tpu ompeneneHWy COCTABISIONIMX TEIUIOBBIX TMOTEPh W TOCTYIUICHUH ClieayeT
yuntbiBath TpeboBanus ['OCT 7076-99, 'OCT 24816-2014, TOCT 25898-2012, TOCT
30494-2011, T'OCT 31167-2009, 'OCT P 56733-2015, a raxxe CII 230.1325800.

Cnegyer TakKe YYUTBIBaTh, UYTO CYTOYHBIA MAaKCUMyM I Pa3UYHBIX
COCTABJISIIONIMX TETUIOBOTO OanaHca, 0O0pa3yloIMX MOTPEOHOCTH B XOJIOAE, MOXKET
NPUXOJUTHCS Ha pa3HbIe Yackl [3, 4].

Jlo pa3paboTku CTaHZAPTHOM METOJMKH CJIEAYeT OMUPAThCS HA HWMEIOIIHECS
HapaOOTKH, MpUBeAeHHbIC B [5-9].

5.2.5 Jlna pa®oThl MapOKOMIIPECCUOHHBIX XOJIOAMJIbHBIX MAIMH 3aTpauynBaceTCs
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sHeprusi Ha mnpuBoA Kommpeccopa N, Ha BJIEKTPOABUTaTeNb BEHTHIATOPA Ngepm,
UCIOJb3yEMOIO0 Ha IEpEMEIICHHE BO3AyXa 4Yepe3 KOHJEHCATOp WM TpaJupHIO, Ha
anekTpoaBuratenb Hacoca N,,. IpHU BOISHOM OXJKICHUH KOHACHCATOpa, a TakKe Ha
IPUBOJ] MPOYUX HACOCOB M BEHTWIATOPOB, OOECHEUMBAIOIIMX OXJIAXKACHHE BO31yXa B
MOMEIIEHUU (CM. IMMyHKT 5.2.2 HaCTOSIIETO MOCOoOus).

C yderom 3TOr0 sHepreTudeckas 3PGEeKTUBHOCTh CUCTEMBl KOHIUIIMOHUPOBAHUS
BO3JyXa C MApOKOMIPECCHUOHHBIMU  XOJOIWIbHBIMU  MallMHAMH  MOXET  OBbITh
OXapaKTepu30BaHa MO MOJIYYCHHUIO XOJIOAA I OXJAKICHHS IMOMEIICHUH C MOMOIIBIO
ko3 duimenTa ucnoab30BaHusl sHeprun (oTpaxkaaroniero 3HeprodpdexrusHocts CKB)

o opmyite (5.2):

PR T Q. . (5.2)

+ N

3 x KoM > senm 3 nac

5.2.6 Jlns Bcero XOJIOAMJIBHOTO 0OOPYIOBaHHUS, OOECIEYMBAIOIICTO CHUCTEMBI
KOHIUITMOHUPOBAHMS BO3JyXa MOJDKHBI OBITh YCTAHOBJICHBI 3HAaUeHUA KoddduimeHTa
MOJIC3HOTO  JIeHCTBUS  oxJjaxkacHus (aHanor energy efficiency ratios — EERS),
BBEIYHMCIICHHOTOE B YCIIOBHUSIX HCIIBITAHWUN Ha OXJIAXKICHHUE, TIPU CTAHIAAPTHBIX YCIOBHUIX
ucneiTanuii cormacio 'OCT 32970-2014, TOCT 32969-2014 wnu aHanmoruyHbeIX (CM.
Tabm. 5.1).

JImst MECTHBIX CHCTEM KOHIWUIITMOHUPOBAHMS BO3AyXa OTOT XOJOIWIBHBIN
kodpbunmeHT (uau  KOAD@PUIIMEHT TIOJC3HOrO0  JEHCTBHS  OXJAXACHUSA) Oyler
SKBUBAJIEHTEH KOXP(OUIMEHTY  HUCHONb30BAaHUA dSHEpruu (Wid  KodppuuueHTty

SHEpreTudecKor 3PPEeKTUBHOCTU CUCTEMBI KOHIUIIMOHUPOBAHUS BO3IyXa).

Ta6muma 5.1 — CragmapTHble YCIOBHS HMCHBITAHUNM JUISI  OLIEHKH  XOJOJO-

MIPOU3BOIUTEIIBHOCTH

[Tapamerp CranpapTHble HOMUHAJIBHBIE YCIOBUS
«T1» «T2» «T3»

TemmepaTypa BoO3ayxa, I0JaBaeMoOro Ha
BHYTPEHHIOIO  CTOPOHY  HCIBITATEIbHOU
KaMepbl, U3MEPEHHAS:

- 10 CyXOMy TepMoMeTpy, °C 27 21 29
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- 110 BIIAYKHOMY TepMoMeTpy, °C 19 15 19

Temmepatypa Bo3ayxa, I0JlaBaeMOTO Ha
HapYKHYIO CTOpPOHY UCTIBITATEIBHON
KaMephbl, H3MEpEHHAsI:

- 10 CyXOMY TepMOMETpY, °C 35 27 46

- 10 BIIA)KHOMY TepMoMeTpy, °C 24 19 24

TemmepaTypa BobI B KOHJIECHCATOPE
- Ha BXxojg, °C 30 22 30
- Ha BeIXOJE, °C 35 27 35

HcnpiTaTeapbHas 4acToTa HomunanbHas 4acToTa

HcnbiTaTebHOE HANPSHKEHUE CMm. Tabnuiry 5.2

YcnoBue TeMnepaTypbl, U3MEPEHHON IO BJIAXHOMY TEPMOMETPY, MPUMEHSIETCS
TOJIKO TIPM MCIBITAHUM KOHJICHCATOPOB C BO3IYIIHBIM OXJIAXKICHHEM, KOTOPbIC
ucmapsoT KoHjaeHcar. O0opyJoBaHHE, PACCUMTAHHOE Ha JBE HOMHUHAJIBHBIE YaCTOTHI,
HCIBLITHIBAIOT HA KAXJI0M 4acTOTe.

CranmapTHbIe YCIOBUS KIACCU(DUIIMPYIOTCS CIEAYIOIIUM 00pa3oMm:

— T1 — crangapTHBIE HOMUHAJIBHBIE YCIOBHS I XOJIOJOMPOU3BOAUTEIBHOCTH B
YMEPEHHOM KJIMMATE;

— T2 — crangapTHBIE HOMUHAJIBHBIE YCIOBHS I XOJIOJOMPOU3BOAUTEIBHOCTH B
XOJIOJHOM KJIMMATe;

— T3 — crangapTHble HOMUHAJIBHBIE YCIOBUS JJISI XOJOAONPOU3BOAUTEIHLHOCTH B
KApKOM KJIMMATE;

WcnbiTanust mpu  CTaHAAPTHBIX  YCIOBUAX JIOJDKHBI OBITH  MPOBEIEHBI  C
WCIIOJBL30BaHMEM O00OpyAOBaHus, paboTawpmiero ¢ mojHod Harpyskoi. CoriacHo
ykazanHpix ['OCT BO BpeMs  UCHOBITAaHUM  HEOOXOAUMO  ONpEeACNsTh  Kak
XOJIOTIONTPOU3BOAUTEIILHOCTh, TaK W TMOTPEOISEMYIO BJIEKTPOIHEPTHIO, HCIOJIB3yEMYIO

ITpr IpOBEACHUU HCIIbITAHUH.

Tabnuma 5.2 — HampspbkeHusl Uil WCMBITAHUM TPOU3BOJUTEIBHOCTH XOJIOJAMIBHOTO
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o0opynoBaHUs

HomunansHOe Hatpsbxenue, B HcnerrarenbHoe HampsikeHue, B
90-109 100
110-127 115
180-207 200
208-253 230
254-341 265
342420 400
421-506 460
507-633 575

Jnst X0NoauIbHOTO OOOPYJIOBaHUS C JIByMSI HOMHMHAQJIBHBIMHU HANPSKCHUSIMU,
Harpumep, 115/230 u 220/440, ucnpiTaTeIbHBIMU HapsKeHUsIMU sBIsitores 115 B u 230
B B nepBoM ciyuae u 220 B 1 440 B Bo BTOpOM cllydae COOTBETCTBEHHO.

JInst XoJIoAMIIBHOTO 00OpYAOBaHUSl C JUANa30HOM HampsbkeHuid, Hanpumep 110—
120 B wimn 220-240 B, ucnsiTatenbHbIM HampsikeHuem siBasiercss 115 B wim 230 B
cootBeTcTBeHHO. Korja nMmeronuiics 1uamna3oH HalpsbKeHUM OXBaThIBAeT JiBa WM Oosiee
Jara3oHa HOMUHAJIBHBIX HAaNpPsHKEHUM, UCTOJB3YIOT CpeJHEe 3HAUECHWE HOMHUHAIBHBIX
HaIpsOKEHUN ISl OTIPEJICJICHHS] UCHBITATENIbHOTO HANPsDKEHUA |3 Tabnuipl 5.2,
aHajmornyHou ykazaHHbIM Bbilie 'OCT. Hampumep, mist 060pyaoBaHUS C JHANa30HOM
200-220 B wucneiTarensHbiM - siBIsieTcss Hampspkenue 230 B Ha ocHOBe cpemHero
Hanpspxkenus 210 B.

Ecnu mpousBoauTeNb XOJOAUIBHOTO OOOpPYAOBaHUS, UMEIOUIEr0 KOMIIPECCOp ¢
MePEMEHHON CKOPOCTHIO, HE MPE0CTABISICT HHMOPMAIHIO 0 paboyeli YacToTe BpallleHUs
MpU TIOJTHOM Harpyske, a TakkKe O TOM, KaK OHa JOCTHTaeTcsi BO BpeMsl MPOBEACHUS
UCIIBITAaHUS Ha XOJIOJOMPOU3BOAUTEIILHOCTD, TO 3TO 000PYI0BAaHUE JTODKHO YIIPABISATHCA
UMEIOIMMCS B OOOpYJOBaHUU TEPMOCTATOM WA PETYISITOPOM, HACTPOCHHBIM Ha

MHWHHUMAJIBbHOC JOIMYCTUMOC 3HAYCHHUC TCMIICPATYPEI.
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Ecnu obopynoBanue mpenHa3sHa4eHO AJiA YCJIOBHM KOHKPETHOTO KIIMMAaTta, TO
UCIIBITAHUS CJIEAYyET IPOBOAUTH TOJBKO I 3THUX YCIOBHM, B IPOTUBHOM Clly4ae
HEO0O0XO0MMO MTPOBOJANTH UCIIBITAHUS MIPU BCEX TPEX TUIAX CTAHJAPTHBIX YCIOBHUM.

HcnbiTaHuss HPOBOASAT IPU  HYJEBOM 3HAYEHUM CTAaTHMYECKOTO JIaBJICHUS,
HOJIEPKUBAEMOTO Ha BBIXOJE M3 OOOPYIOBaHUSA, U CO CPEACTBAMU XOJOJUIbHOU
YCTaHOBKHU B pab04YeM COCTOSHUMU.

KpoMme Toro, cymecrByrOT NpEANUCaHUs I IOTOKAa HAapyKHOIO BO3JyXa IpH
IIPOBEICHUN MCHBITAaHUM. Tak, eciam HapyKHbIM BO3AYIIHBIA IOTOK SIBISAETCSA
peryiupyemMbIM, TO BCE HUCIBITAHUS MPOBOJAST HAa HAPYXKHON CTOPOHE C KOJUYECTBOM
BO3JyXa WM IIpU HACTPOWKE pEryJIMPOBAHUS  BEHTWISATOPOM, YKAa3aHHBIMU
npousBojuTeneM. B ciydae, Korja BEHTHISATOP HEPETYJIHPYEMbIH, TO BCE HCIBITAHUS
IPOBOJAT C OOBEMHBIM pPacxoiOM BO3JAyXa HAapyKHOM CTOpPOHBI, HPUCYIIUM
000pyZOBaHMIO, KOTJa OHO pabOTaeT ¢ YCTaHOBJIEHHBIM HAaOOPOM 3JEMEHTOB CHCTEMBI
oxnaxzaeHus. K TakuM 3JIeMEHTaM OTHOCSTCA BCE€ BJIEMEHTBl CONPOTHBIIECHUS
BO3JIyIIIHOMY TOTOKY, CBSI3aHHBIE C YCTPOWCTBAMM BITyCKa, a TaKXe KaJll03H, JOObIE
HEO0OXOUMBIE ISl CUCTEMBI BO31YXOBO/bI U MPUCIIOCOOJICHHUS.

CxeMa LMPKYJSIMUM BO3AYyXa Hapy>XKHOM CTOPOHBI JOJDKHA OCTaBaThcs Oe€3
V3MEHEHHUS Ha IPOTS)KEHUU BCEX UCIBITAaHUM .

[To3u1m pemeTok, 3aCIOHOK, CKOPOCTh BPAILEHHUsS] BEHTHJIATOPOB U T.JI. TOJDKHBI
ObITh YCTAHOBJIEHBl B COOTBETCTBUM C MHCTPYKIHUSAMHU H3rotoButens. IIpu orcyTcTBUM
WHCTPYKILIMH, PEIIETKH, 3aCJIOHKH, CKOPOCTh BpAILECHUS BEHTUIATOPOB U T.A. JOJKHBI
OBbITh YCTAHOBJICHBI JJIsi O0ECHEYeHUs] MAKCHMAJIBHOW XOJIOJ0-NPOU3BOIUTEIIBHOCTH.
Ecnu ucnpiTaHus TpOBOAST MPHU APYTHMX HACTPOMKAax, 3TH MapaMeTpbl TOJKHBI OBITH
OTMEYEHBI BMECTE CO 3HAUCHUEM XOJIOAO-IPOU3BOIUTEIIBHOCTH.

Anmnaparypa HWCHOBITaTEIbHOM KaMepbl Ui MPEABapUTEIbHBIX YCIOBUH U
o0opyaoBaHUE TOJDKHBI paboTaTh 10 TEX IMOp, MOKa He OyayT MOCTUTHYTHI YCIOBUS
paBHoBecusi B cooTBetcTBUM ¢ ['OCT 32970-2014 u TI'OCT 32969-2014. VYcnoBus
paBHOBECUSl JIOJDKHBI TOJJIEPKUBATHCS HE MEHEE 4YeM B Te4eHue |1 4 10 Hadana

perucTpai JaHHBIX XOJIOJOIIPONU3BOAUTCIILHOCTH.
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5.2.7 VcublTaHus NPOBOMAT [IJIsl OMpENETCHHUS SBHOM, CKpPBITOW U 0O0Ien
XOJIOAOTIPOU3BOAUTEIBHOCTEN HA BHYTPEHHEH CTOPOHE KaMephl.

JlaHHBIE CIeayeT PErUCTPUpPOBATH YEpe3 paBHBIC MPOMEKYTKH BPEMEHU B
cootBercTBUM ¢ Tpeboanusmu ['OCT 32970-2014, TOCT 32969-2014. 3anuch JaHHBIX
clenyeT MpoAoJKaTh B TedeHue He MeHee 30-MUHYTHOTO OTpe3Ka BPEMEHH, B T€UEHHUE
KOTOPOTO JIOJDKHBI OBITH  OMNpPEZEICHBl 3HAYCHHUS JIOMYCKOB, YCTAHOBIICHHBIX B
ykazanHbeix ['OCT.

5.2.8 HcnpiTaHus XapakTEPUCTUK XOJOAMIHHOTO OOOpPYAOBAaHUS B PEKUME
MaKCUMAJIBHOTO OXJIKICHHS IIPOUCXOIAT C YIETOM CIETYIONTUX 0OCOOEHHOCTEH.

WcnbiTanust cienyeT MNpPOBOAUTH Ha 00OpyHOBaHUH, (DYHKIIMOHUPYIOIIEM B
peXUMeE TTOTHOW HArPy3KH, MPU CTAHIAPTHBIX YCIOBHUAX COTJIACHO TadiuIe 5.3.

Hamnpsbxkenune npu mpoBeJeHUN MCIBITAHUHN CIEAYyeT MOAJIEPKUBATh B 3aJaHHBIX
MPOIEHTHBIX OTHOIICHHSX IS YCIOBHM 3KCIUTyaTanuu (cM. Tadmuiry 5.3).

Kpome Toro, HanpsiKeHUE CIIETYET PEryJIupoOBaTh TaK, YTOOBI OHO COCTABIISLIO HE
MeHee 86% HOMHHAIBHOTO HAMpPSKEHUS B MOMEHT Mepe3amycka 000pyI0BaHMS IMOCIe
OCTaHOBA.

OmnpeneneHue XOJOAOTPOU3BOAUTEILHOCTH W TOJIBOJUMON  DJIEKTPUUCCKOM

MOIITHOCTH HE TpeOyeTcs MpU MPOBEICHUH UCIIBITAHUS IAHHOTO PEeKUMa paOOThI.

Tabmuma 5.3 — VYcioBus MpOBENEHUS UCIBITAHUA B PEXKUME MAKCHMAaIbHOTO
OXJIKICHUS
[Tapamerp CranpapTHble HOMUHAJIBHBIE YCIOBUS

T1 T2 T3

Temnepatypa Bo3ayxa, 10/1aBa€MOro Ha
BHYTPEHHIOIO CTOPOHY MCIBITATETHbHON
KaMepbl, U3MEPEHHAS:

- I10 CyXOMY TepMoMeTpy, °C 32 27 32

- 110 BJIAJKHOMY TepMoMeTpy, °C 23 19 23

Temnepatypa Bo3ayxa, I01aBaeMoro Ha

Hapy>KHYI0 CTOPOHY UCIIBITATEIIbHON KaMephl
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WU3MEpPCHHAS:

- 10 CyXOMY TepMOMETpY, °C 43 35 52
- 110 BI&XKHOMY TepMOMeTpy, °C 26 24 31
HcnbiTaTenbHas 4acToTa HomuHanbHas 4acToTa
HcnpiTaTennbHOE HAIIPSIKEHUE a) 90% u 110% HOMUHAIBHOTO

HaIIpsDKEHMS, YKA3aHHOTO Ha 3aBOACKOU
TabIu4Ke

0) 90% HIXHETO HOMHUHAJIBHOTO
Hanpsbxkerus u 110% Bepxuaero
HOMUHAJIBHOTO HAMPSKEHUS TS
000pyI0BaHUs C ABOMHBIM UITU
pacIIMPEHHBIM TTACIIOPTHBIM 3HaYE€HHUEM

HaIIPpsAKCHUA

YcnoBue TeMrepaTyphl IO BIQKHOMY TEPMOMETPY CIIETYET HUCITOIB30BATh TOJIBKO
MpU HCTBITAHUA KOHJIEHCATOPOB C BO3IYIIHBIM OXJIAXKICHHEM, KOTOPBIE HCHAPSIOT
koHaeHcaT. OOopyaoBaHUE, pACCUYMTAHHOE HA JIB€ HOMUHAIBHBIC YaCTOTHI, JOJKHO OBITH
HCIBITAHO HA KaXJ0M 4acCTOTeE.

HcnbiTanue B pexxume paboThl ¢ MaKCUMAJIbHBIM OXJIKJICHHEM JOJDKHO OBIThH
MIPOBEJICHO C PETYIMUPOBKON CKOPOCTH BEHTIIISITOPA Ha BHYTPEHHEH CTOpPOHE.

[Ipu wucnplTaHUSIX I8 MaKCUMaJIbHOTO PEXKHMMa OpraHbl  yOpaBJICHUS
000pyIOBaHUEM JOJDKHBI OBITh OTPETYJIUPOBAHBI HA MaKCUMAaJIbHOE OXJIAXK/ECHHE, a BCE
BO3JIYIITHBIC ¥ BBITSKHBIC 3aCJIOHKH JIOJDKHBI OBITH 3aKPBITHI.

B pexuMe MaKCUMaJIbHOTO OXJIAXACHUS OO0OpyJOBaHWE JOJKHO paboTaTh
HEMPEPhIBHO 1 4 TmOCe YCTAaHOBJICHHS TeMmIepaTyp Bosayxa (cm. Tadmuiy 5.3). Ilocme
4ero BCE OHEpProcHabkeHWe OO0OpyJOBaHMS OTKJIIOYAIOT HA 3 MHH, a 3aTeM
BOCCTaHaBNIUBalOT. PaboTa 000py10BaHUs MOXKET OBITH MOBTOPHO BO30OHOBJIEHA JTMOO
aBTOMAaTUYECKH, JUOO C HCIOJIb30BAaHUEM JUCTAHIIMOHHOTO YIPABJICHUS WM C
MTOMOTIIBIO0 aHAJIOTUYHOTO yCcTpoicTBa. VcmbITaHne JOKHO MPOAOIKATECS B TeUeHUE 6-

10 MuH ¢ MOMEHTA Tiepe3anycka 000pya0BaHUs.
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5.2.9 KonauuuoHeps! U TEIIOBBIE HACOCHI MPU padOTE B YCIOBUSIX, YKa3aHHBIX B
Tabnuiie 5.3, T0KHBI YIOBJICTBOPATH CICAYIOIINM TPEOOBAHUSIM
— Ha TPOTSHDKCHUU OJIHOTO TMOJHOTO MCIBITAaHUS 000pyJAOBaHWE JOJKHO padoTaTh Oe3
KaKoro-Ju60 cooOIeHus (MHIUKAINN) HEUCIIPABHOCTH;

— JIBUraTesid 00OpyAOBaHUsS JTOJDKHBI paboTaTh HEMPEPHIBHO B TEYEHHE MEPBOIO yaca
UCIIBITAaHUsI 0€3 OTKIIOUCHHS WX 3allUTHBIMUA YCTPOWCTBAMH, MPEAOXPAHSIONIMMHU OT
neperpy3Ku;

— TOCJIe TIepephIBa B MOJIa4u€ SHEProCHAOKEHUS 000pyJIOBaHUE JTOJKHO BO30OHOBIISITH
paboty B npenenax 30 MUH ¥ pabOTaTh HEMPEPHIBHO B TeueHUE 1 .

[IpenoxpanuTenbHOE YCTPOUCTBO MOXKET CpabaThiBaTh HA OTKIIOYEHUE TOJHKO B
TEUEHHE TIEPBBIX MATH MUHYT PabOTHI MOCiE Mepruoaa OTKIIOUCHH B TpW MUHYTHL. Ha
MPOTSHKEHUU OCTABIIETOCS YaCOBOTO TMEPHOJIa UCIBITAHUS HE JOJDKHO cpabaThiBaTh Ha
OTKJIIOUCHHUE HUKAKOE MPEIOXPAHUTEIHLHOE YCTPONCTRO.

5.2.10 UcmbiTanusi XapakTEPUCTHK XOJIOAMIBHOTO OOOPYIOBAaHUS B PEXKHUME
MUHUMAJTBHOTO OXJIAXKCHUS MPOUCXOIAT C YIETOM CIESAYIOIINX 0COOCHHOCTEH.

[Ipy wucmpITAHMM Ha MUHHMAIBHOE OXJAXKJACHUE WCIOIB3YIOT CTaHIapTHBIC
yCJIOBUS, YKa3aHHble B TaOmuie 5.4, a TakyKe BBINOJHSIOT MPOBEPKY Ha OJOKUPOBKY
BO3JyXa BCIEJICTBHE oOOMep3aHus U oO0pa3oBaHHE Kamelb T[ociie OoOMep3aHus.
Ynupasnenne (CKOpPOCTBIO BpaIICHUS BEHTHJISITOPOB, 3aCJIOHKaMH u
BO3/IyXOpacCIpeIeIUTEIbHBIMUA PEIIETKaMi 00O0pYAOBaHUSA) JOKHO OBITh HACTPOCHO
TakuM 00pa3oM, 4dYTOOBI O0OECMEeUUTh MaKCUMaJIbHO BO3MOXHBIC YCJIOBHUS IS
oOMep3aHus WCHApUTENs, TPH YCIOBHM, YTO TaKWEe HACTPOWKH HE MPOTUBOpEYAT
WHCTPYKIIHMSM TI0 IKCIUTyaTalliy, MPEJ0CTABICHHBIM TPOU3BOIUTEIIEM.

OmnpeneneHue XOJOJOTPOUZBOIUTEIPHOCTH W TMOABOAUMON AICKTPUUECKOU
MOIITHOCTH He TpeOyeTcs Mpu MPOBEICHUH UCIIBITAHUN JAaHHBIX PEKUMOB PaOOTHI.

O6opynoBanue MOJDKHO OBITh BKIIOUEHO W paboTaTh 10 cTabUIM3aInuu pabounx
YCIIOBUM.

[Tocne crabunuzanuu pabouux yciaoBuii (cMm. Tabnuiy 4) o0opyaoBaHUE JOIKHO

pabotaTth Ha mpoTsbkeHuu 4 4. JlomyckaeTcs OCTaHOBKa M 3allyCK OOOpYAOBaHUS IO
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YIpaBJICHUCM ABTOMAaTH4YCCKOI'O OTpaHNYIUBAIOIICTO

YCTAHOBJICHO.

Tabnuna 5.4 — YcnoBus npoBeIeHUS UCTIBITAHUN TP MUHUMAJIBHOM OXJIQXK/ICHUHU

YCTPOMCTBA,

€CJIn

OHO

[TapameTtp CrannapTHbI€ YCIOBUS UCTIBITAHUS
Tl uT3 T2

Temnepatypa Bo3ayxa, 0J1aBa€MOro Ha

BHYTPEHHIOIO CTOPOHY MCIBITaTEIbHON KaMephl,

U3MEpEeHHAS:

- 110 CyXOMy TepMoMeTpy, °C 21 21

- 110 BIIAJKHOMY T€pMOMETpY, °C 15 15

Temnepatypa Bo3ayxa, 0/1aBa€MOro Ha

Hapy>XKHYIO CTOPOHY HCTIBITATEIILHON KaMephl,

U3MEpEHHAsL:

- 110 CyXOMy TepMoMeTpy, °C 21 10

- 110 BJIAJKHOMY T€pMOMETpY, °C - -

3a HCIIBITATCIIbBHYIO YaCTOTY IMPHUHUMAIOT HOMHUHAJIBHYIO YaCTOTY O60py,Z[OBaHI/I${.

3HaueHus] UCIBITATEIHHOTO HAIPSHKCHHUS MPUHUMAIOT 1o Tabnune 5.2. O6opynoBaHwue,

paCcCUUTAaHHOC Ha ABC HOMHHAJIBHBIC YaCTOTBI, JOJIKHO OBITh MCIIBITAHO Ha KEDKI[OI\(JI

qaCTOTC.

5.2.11 B pexxuMe MUHUMAJIBLHOTO OXJIAXJICHHUS 000pyI0BaHUE JTOKHO paboTaTh

B 3aJIJaHHBIX YCJIOBUAX 0€3 KaKOro-1rb0 cooOmenns (MHINKAIMN) HEUCITPABHOCTH.

B KoHIIe 4eThIpex4acoBOr0 MCIBITAHUS CJIOW JibJla WU WHEs, 00pa30BaBIIUNCS

Ha HWCTHapuTelie BHYTPEHHEro 0JIoKa, HE JOJDKEH mpeBbimath 50% miomaau JUIEeBON

MOBEPXHOCTH WJIM CHUXAaTh CKOPOCTh BO3AYLIHOTO IMOTOKa Oojee ueM Ha 25% oOT

HCXOJHOI'O 3HAYCHU.

Ha MPOTSAKCHUU YCTBIPCXYAaCOBOT'O HCIIBITATCIIBHOI'O MEprUoaa CICAYCT UBMCPATH

TEMIIEPATypy B CpeHEN TOUYKE Ka)XXJO0T0 KOHTYypa MCIApUTENsi BHYTPEHHETO OJOKa WU

JAaBJICHHUEC BCACBbIBAHUA XJIaAarc¢HTa. DT HN3MCPCHUSA CICAYCT IMPOBOAUTHL YCPE3 pPABHEIC

HHTCPBaAJIbl BDCMCHHU C ICPUOANIHOCTBIO B OJIHY MUHYTY HUJIN MCHCC.
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N3mepenusi, caenanHbie uepe3 10 MuUH 1ocie Hadala 4YeThIPEX4YacOBOIO
UCIIBITAHU S, IPUHUMAIOT B KAYECTBE UCXOIHBIX 3HAUCHUH.

Ecnu kommpeccop (KoMmpeccopsl) Mpy yIPaBICHUU B aBTOMATHYECKOM PEXUME
BO BpeMs TMPOBEJACHUSA  HUCMBITAHUS  HE  BBIKIIOYAETCS  MEPUOJUYECKH, U
€CJIM TMPOBOJAT 3aMep TEMIIepaTyp HUCIApUTENsA, TO 3HAYCHUE TEeMIepaTyp B KaKIOM
KOHTYpe€ uchaputeisi B TeueHue 0onee 20 MUH mOAps HE JOJLKHO MOHUXKATHCA OoJiee
yeM Ha 2 °C OT COOTBETCTBYIOIIETO HAYaJIbHOTO 3HAYEHUS, WJIM €CIU H3MEPSIOT
JaBJICHUE BCACBHIBAHUS, TO TEMIIepaTypa HACKHIIIICHHOTO BCAChIBaHMS B TeueHue Oosee 20
MUH TOAPS HE JOJKHA MOHMKAThCs 0osiee yeM Ha 2 °C OT Ha4aJIbHOTO 3HAYCHUS.

Ecnu xommpeccop mpu yHOpaBlI€HUM B aBTOMAaTUYECKOM PEKHUME BO BpeEMs
MPOBEICHUS UCTIBITAHUSI IEPUOAUYECKU BKIIFOYACTCS U BBIKJIIOUACTCS, U €CIU MPOBOJAT
3aMep TeMIepaTyp UCIAPUTEINS, TO IPU MPOBEICHUN UCTIBITAHUS 3HAYEHUE TEMIIEPATYPBI
B KaXJOM KOHTYpE HCHapHUTeNsl TMoclie J00ro ILHKIa BKIIYEHHUS KOMIIpEccopa,
u3MepeHHoe cmycts 10 MuH, He JO/DKHO TIOHWXKaThcs Oonee yeM Ha 2 °C
COOTBETCTBYIOIIEH HA4YaJIbHOM TeMMepaTypbl KOHTYpa, WJIM €CIM MPOBOMAIT 3aMmep
JaBJICHUSI BCACbIBaHUs, TO TMPU TMPOBEJACHUU WCHBITAHUS 3HAUYCHUE TEeMIEpaTyphl
HACBIIIEHHOTO BCAaChIBaHMS, U3MEpeHHOU cnycTsa 10 MUH mociie Hayana Jro00ro IuKIia
BKJIIOYEHHUSI KOMIIpeccopa, He JOJDKHO TMOHWXKaThes Oosiee uem Ha 2 °C HavyalabHOU
TeMIepaTypbl HACHIIIIEHHOTO BCAChIBAHMUS.

5.2.12 VcnbiTanue Ha oOpa3oBaHUE Kallellb IOCe OOMep3aHHs MPOBOMAT cpa3y
MOCJIe 3aBEPIICHUS UCHBITAHUS MHUHUMAJIBHOTO OXJIAKJICHUS W HWCIBITAaHUA Ha
OJIOKMPOBKY BO3JyXa BCIEICTBHE OOMEp3aHUsi TMpPU CTaHAAPTHBIX  YCJIOBUSX,
YCTAHOBJIGHHBIX B Tabmune 5.4. OmnpeneneHrue XOJOAOMPOUZBOAUTEIBHOCTH U
MOABOAMMOM AJIEKTPUYECKOW MOIIHOCTH HE TpeOyeTcs MpU MPOBEIECHUM HCIBITAaHUN
JTAHHBIX PEKUMOB PAOOTHI.

5.2.13 CrangapTHbI€ YCIOBHUS, KOTOPBIE NOKHBI OBITH MCIIOJIH30BAHBI BO BpEMsI
MPOBE/ICHUS UCTIBITAaHUSI HA 3allOTEBaHUE KOpIyca U yjAajeHue KOHJeHcaTa, IPUBEICHBI
B TabmuIie 5.5.

OnpezaeneHue XOJOAOMPOU3BOAUTENHLHOCTH U MOABOAMMON 3IEKTPUUYECKOU

MOIITHOCTH HE TpC6y€TC$I ITpH MPOBCACHNH U CIIBITAHUA JAHHOI'O pCKHUMa pa6OTI>I.
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VYcnoBue TeMieparypsl M0 BIRKHOMY TEPMOMETPY CIEAYET UCIOIb30BaTh TOJIBKO
OpU HCTBITAHUM KOHJEHCATOPOB C BO3IYIIHBIM OXJ&XKJIECHUEM, KOTOpPbIE HCHApSIOT
koHsieHcaT. O00Opy/1I0BaHUE, PACCUUTAHHOE HA JBE HOMUHAJIbHBIC YaCTOTbI, JOJIKHO OBITh
UCIIBITAHO HA KaXKJJOM YacTOTe.

VYnpapnenne  (CKOpPOCTBbIO  BpalleHUS  BEHTHJIATOPOB,  3aclIOHKaMu |
BO3yXOpaclpeaeIUTEIbHBIMA PEeIIeTKaMi O0O0pYAOBaHUS) JIOJKHO OBITh HACTPOECHO
TakuM o0pa3oM, YTOObl OO€CHeYuTh MAKCUMAJIbHO BO3MOXHBIE YCIOBUS IS
3al0TEeBaHUs, MPU YCJIOBUHU, YTO TAKWE HACTPOUKU HE MPOTUBOPEYAT UHCTPYKIUSAM IO
AKCIUTyaTalluy, TPEJOCTABICHHBIM MTPOU3BOIUTEIICM.

[Tocne mocTukeHuUs 3aJJaHHBIX TEMIIEPATYPHBIX YCIOBUN 000pYyIOBaHUE JTOHKHO
OBIThH 3aIyIIEHO CO IITATHBIM MOJJIOHOM JIJIs1 cOOpa KOHAEHCATa, 3aM0JIHEHHBIM 10 TOUYKHU
MepernoHeHus, 1 000pyI0BaHUE JOJDKHO paboTaTh J0 T€X MOp, MOKa MOTOK KOHJEHCATa

HC CTaHCT PAaBHOMCPHBIM.

Ta6nuna 5.5 — YcioBus ucneiTaHus Ha 3alI0TEBaHKE KOPIyca U yJlalieHUe KOHJAeHcaTa

[Tapamerp CranpapTHbI€ YCIOBUS UCTIBITAHUS

Temmnepartypa Bo3nyxa, oj1aBaeMoro Ha
BHYTPEHHIOIO CTOPOHY MCIBITaTEIbHON
KaMepbl, U3MEPEHHAS:

- 110 CyXOMy TepMoMeTpy, °C 27

- 110 BJAXXHOMY TepMoMeTpy, °C 24

Temmneparypa Bo3ayxa, HOIaBa€MOro Ha
Hapy>KHYI0 CTOPOHY UCIBITATEIbHON

KaMmephbl, U3MEPEHHAs:

- 10 CyXOMY TepMOMETpY, °C 27

- 110 BJIAXKHOMY TepMoMeTpy, °C 24

HcnslTaTenpHas 4acTora Homunanehas yacToTa
HcnpiTaTenbHOE HANPsHKEHUE Cwm. Tabnuiy 5.2

O6opyaoBaHue MOJDKHO paboTaTh HA MPOTSHKEHUU 4 4.
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Bo Bpemst paGoTel 000pyIOBaHMS MPU CTAHAAPTHBIX YCIOBUSX HUCIBITAHUNA (CM.
Tabnuuy 5.5) KOHAEHCHUpPOBaHHas BOJAa HE JOJDKHA KamaTh WIM CTPYUThCA U3
000pyIOBaHMUSI.

ObopyoBaHue, KOTOpOe UCHapsieT KOHAEHCAT B aTMOc(epy uepe3 KOHAEHCATOP,
JOJDKHO OTBOAMTH BeCh KOHJeHcaT. He nomyckaercs kamaHue Wiu pa3OpbI3TMBaHUE
BOABI M3 00OpYyAOBaHMS, CIIOCOOHOE BBI3BATh HAMOKAHHUE 3JaHMSI WM OKPYKAIOIIUX
IPEIMETOB.

5.2.13  VYcraHOBJEHHBII 1O  pe3yJbTaTaM  HCHOBITAHUM  XOJOJMJIbHBIN
KO3(PUUUEHT & OTPaKaeT COOCTBEHHYIO HHEPreTHYECKYI0 3(PQPEKTUBHOCTH TOJBKO
paccMaTpuBaeMoOro O0OpyIOBaHUSI JUIsl CHUCTEMbl KOHAWIIMOHUPOBAHHUS BO3AyXa
(XOIOIMJIBHOW MaIIMHBI, MNPEICTAaBICHHON KOMIIPECCOPOM, a TaKX€ B HEKOTOPBIX
CiIydasiX JiJIsi MECTHBIX CUCTEM — M CO CBSI3aHHBIMH BEHTHIISITOPaMHU).

Jns OIpEIEIICHNUS SHEPTreTUYECKON 3} (HEKTUBHOCTH CUCTEMBI
KOHJIMIIMOHMPOBAHMS BO3AyXa MpH pacueTe Kod3(PPUUUEHTa &y HYKHO YUYUTHIBATH
HHEPronoTpedsIeHne BCEX ammnapaTroB, O0ECIEUMBAIOIIMX MPOLECCHl OXJIAXICHUS B
cUCTeME KOHAUIIMOHUPOBaHUS BO3yxa (cM. 5.2.2 u 5.2.5 HacTosIero nocoousi).

[Ipy 5>TOM OTHOCHUTENBHO 3/1aHHMS BEJIMYHMHA &y OTPAKAET TOJNBKO Ty
COCTABJISFOILYIO SHEPreTUYECKON 3¢ (HEKTUBHOCTH, KOTopas BbIpa)KaeT
AKCIUTYaTallMOHHBIN 3Tal KU3HEHHOTO IUKJIA 3/IaHUs: T.K. 3TOT MMapaMeTp HE YUYUTHIBAET
MHBECTULIMOHHBIE HJHEPreTUYECKWe 3arpaTbl Ha  MPOU3BOACTBO  HEOOXOAMMOIO
XOJIOAMJIBHOTO 000PYI0BAHUS U CO3/IaHUE CUCTEMbI KOHAUIIMOHUPOBAHUS BO3AyXa.

5.2.14 Tlo BenuuMHe XOJOAWJIBHOTO Ko3(hduuuenta ¢, KodpdUlIMeHTa
HEpreTudeckoil 3(P(HEeKTUBHOCTH &y KOHKPETHOTO THIA KOHAMIIMOHEpPA M PAacUeTHOU
Harpy3kl Ha CHUCTEMY KOHJMIIMOHMPOBAHHS BO3JyXa MOHO OIPEIEIUTh 3aTpaThl
ANEKTPUUYECKON SHEPIUU HA OXJIAKJEHUE IOMEIEHUI B PACUETHOM PEKUME.

5.2.15 B cnyuae, xorma KOHIUIIMOHEDP MOXET pabdOTaTh B PEXKUME TEIJIOBOTO
Hacoca 4YaCTUYHYI0 3P (EKTUBHOCTH €ro padOThI AJIsl peKUMa OTOILICHUSI MPEICTABIISIOT
C TOMOUIBI0 OTOMUTENBHOTO Kod(pduumenta ¢ (kKod3PpuireHTa MoJe3HOro IeHCTBUS
Harpesa — o ['OCT 32970-2014).

I[J'ISI HarjsaHoro MmpeacTaBJICHHUA pPa3sHUIbLI B BCIMYHMHAX OTOIIMTCIBHOIO H
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XOJIOUIBHOTO KOA(()UIIMEHTOB, MOKHO BBIPA3UTh 3TH KOIPPHUIIMEHTHI I HEKOTOPOTO

UJeaTbHOTO UKJIA ¢ ToMoIbio popmy (5.3) u (5.4) COOTBETCTBEHHO:

Qom QX + N X
¢ (COP )= COP = | - | 2 Qw (5.3)
Nzx Nzx Qum —Qx
Q
g(EEF )= COP = ‘ ‘ .9 . (5.4)
N Q, —Q,

3 x

OtonurenbHbiii kK03 dunuent ¢, Tak xxe COP (Coefficient of Performance), —
KO3 GULIMEHT, XapakTepu3yromuil >(PQGEeKTUBHOCTh CHUCTEMBI, SBISETCS OTHOIIECHUEM
BBIXOJHON MOIITHOCTH CUCTEMBI K OTPEOIIEMOM MOIIIHOCTH («BXOIHON).

Bo Bcex TUmax KOMIIPECCOPHBIX KOHAUIIMOHEPOBX KOA(DPUIMEHT ¢ BCErja BhIIIE
Ko3(ppuuueHTa ¢ 4To OOBSACHAETCS TEM, YTO MpPU pabOTe KOMIIPECCOpP HArpeBaeTcs U
IepeaeT 4acTh TEIUIOTHI XJIAJ0AareHTy, KOTOPhIA LUPKYJIUPYET MEXKIY HCHAPUTEIIEM U
anmapaTaMi CUCTEMbl KOHAUIMOHUPOBAHUS BO3AyXa

Kpome Toro, He0O0X0JUMO OTMETHUTb, UTO OTONMUTEIbHBIA U XOJOAUIbHBIN HENb35
Ha3biBaTh KIIJ[, MOCKOJBKY MOJE3HOr0 NEWCTBUS B BHAE pabOThl B OOpaTHBIX LHKIAX
HET: TIOJIyYEHHUE TEIIOThI 00Jiee BBICOKOTO TEMIEPATypHOro NOTEHIMala MPOUCXOIUT 32
c4eT mpeoOpa3oBaHus pabOTHI B TEILIOTY.

5.2.16 Taxxe cymiecTBytoT aOCOpPOIIMOHHBIE XOJIOAWJIbHBIE MAIIWHBI, KOTOPHIE
MCIIOJIB3YIOT TEMJIOBYIO SHEPIHUIO JIJIS TOBBINIEHUS KOHLEHTPALUN PACTBOPOB, CIIy KaIUX
XOJIOAWJIBHBIM areHTOM.

B kauectBe pabGouelt cpenbl B aOCOPOLMOHHBIX XOJIOAWIBHBIX MAaIllMHAX
HCIIOJIB3YETCSl PaCTBOP JABYX BELIECTB. BemecTBa 3TH TOKHBI 3HAYUTEIBHO OTINYAThCS
[0 TeMIepaType KUIEHUS MPU OAMHAKOBOM [ABJICHHHM, a OJHO W3 BEILIECTB JOJKHO
00J1a1aTh CIIOCOOHOCTHIO MOIJIOIATh U PACTBOPSATH MAPhl BTOPOTO BEUIECTBA.

BemectBo ¢ 0Oojee HU3KOM TeMIiepaTypoil KUIEHUS SBISETCS XOJIOAWJIbHBIM
areHTOM, a BEIIEeCTBO, MOTJIONIAOIIEe Maphl, — a0COPOECHTOM.

B kauectBe paloumx cpen HaubOoOJbIIee pPACHPOCTpAaHEHUE TMOIYYUIU [IBE
OMHAapHBIE CMECH: aMMHUaK — BoJa U Bojga — Opomucteli autuil. g cucrem
KOHAUIIMOHUPOBAHUS  BO3JyXa  OOBIYHO  MPUMEHSIOTCS  OpPOMUCTOIMTHUEBBIE

abCcOpOLMOHHBIE MAIIMHBI, IJI€ BOJAa UTPAET POJIb XOJOAMIBHOTO areHTa, a OpOMHCTHIN
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TuTHN — abcopOeHTa.

B a0copOLMOHHBIX  XOJOAWIBHBIX  MalIMHAX  XOJIOJWUJIBHBIA LMK
OCYILLIECTBISIETCA B cieAyrpomeM nopsanke. K 3MeeBUKYy B TreHepaTtope MOIBOIAUTCS
TEIJIOTa, KOTOpOe 00ecreyrMBaeT HArpeBaHHE PACTBOPA 10 COCTOSIHUS MHTEHCHUBHOTO
BBIJICJICHUS W3 HEro 4YHCTHIX BOASHBIX MapoB. OOpa3oBaBIIMECs BOASHBIE Maphbl
MOCTYNAKT B KOHJIEHCATOP, YEpe3 3MEEBUK KOTOPOro MPOXOJHT OXJaXKAarouias BOJa,
nocTymnaromas mnocie rpagupHud. OTBOJ TEIIOTHI OXJa)Aaroued BoJoi obecreunBaeT
KOHJICHCAIIMI0O YHUCTBIX BOJASHBIX NapoB. KoHIOeHcauuss NpOTEKAET MNpPHU JABJICHHUH
KOHJIeHcaluu P,, ycTaHaBiauBaromemMcsi B 3aBUICUMOCTH OT TEMITEpaTypbl OXJIaxAaronien
BoAbl. OOpa30BaBIIMICS BOJASHON KOHJIEHCAT MOCTYHAaeT K PEryJupyrolleMy BEHTHUIIIO,
r71€ TPOUCXOIUT JPOCCENUPOBAHUE O AABIEHUS UcnapeHus P,, yCTaHaBIMBAIOLIErOCs B
COOTBETCTBHM C TpeOyeMoil TeMmiepaTypoil oxiaxnaeMol Boiswl tyy. C naBineHuem P,
BOJSHOM KOHJIEHCAT IMOCTYNAeT B MCIAPUTEIb, Yepe3 TpyOuaTblil 3MEEBHK KOTOPOTO
MPOXOAUT OXJaxaaemas BoAa. B MexTpyOHOM MNpOCTpPaHCTBE HCMAPUTENs BOJSHOU
KOHJZIeHcaT wucnapsercs. Yepe3 CcTeHKH TpyOOK 3MEEeBHMKAa Ha HCHApEHHE OTBOAMUTCS
TEIJIOTa OT OXJaxaaemMou Bouabl. OXxnaxIaeHHas BOJa C TeMmmeparypou t,, mocie
HCTIapUTENS X0JIO0AWIbHOM MamnHbl noctynaer B CKB.

OOpa3zoBaBiIriecs B UCMApUTEIIE YUCThIC BOJSHBIE Mapbl MPOXOASIT B abcopoep,
r71e HaXOAUTCS KOHUEHTPUPOBAHHBIM pacTBOp OpomucTtoro nutus. Haa moBepxXHOCTHIO
HACBHIIIIEHHOTO pPAacTBOpa JaBJCHUE BOJASHBIX IapOB HIKE, YeM JaBJICHUE YHCTHIX
BOJISIHBIX TApOB, MOCTYMHAIOIIUX W3 Hcmapurtend. BenencTBue nepenajga mapuuaibHBIX
JNABJICHUM TPOUCXOIUT morjoimieHne (adcopOuus) BOASHBIX MApOB HACHIIICHHBIM
pacTBOpPOM M, COOTBETCTBEHHO, MOHMKEHHE KOHIEHTPALMK OPOMHUCTOTO JUTHUS B pa-
cTBope (ocnabieHue pacTBopa). B mpoiiecce abcopOuuu BhIIEIACTCS TEMI0Ta, KOTOpas
oTBOAMTCS U3 abcopbepa ¢ BOJIOM, MPOXOAAIIEH O TPyOUaTOMY 3MEEBHKY.

B abcopOep HempephIBHO 4Yepe3 BTOPOW PETYIUPYIONIMI BEHTHIL IMOCTYMAeT
HACBIILICHHBINM pacTBOp U3 TreHepaTopa. OciabJeHHBIM MW HACHIIEHHBIA PacTBOPHI
CMEIIMBAIOTCA, M OoOpa3ylolmascs CMECh pacTBOpa TMEPEKauMBAETCsS HACOCOM B
reHepaTop, K KOTOpOMY MOJABOJAUTCS TEIJIOTA.

B reaeparope MpoucCxoauT HCIPEPBIBHOC BLIIIApMBAHUE BOASHBIX IIAPpOB M3
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pacTBOpa, M OO0pPa30BAaBIIMIICS HACBIIIEHHBIN PAacTBOpP OPOMHUCTOTO JUTUA TO TpyOe
nojmaercs B abcopOep, a YHCThIE BOJSHBIC IMAphl MOCTYyMAalOT B KoHAeHcaTop. Jlims
HOPMaJIbHON PabOThl OPOMUCTOIUTHEBOW XOJIOIUIBHONW MAIIMHBI HEOOXOIUMO YAAISIThH
U3 e amnmapaToB BO3AYX, UTO JIOCTUTACTCS YCTAHOBKOW BaKyyMHOTO Hacoca.

B aGcopOmMOHHON XOJIOAMJIBHONW MaIllMHE pPOJb KOMIIPECCOpa BBITIOIHSIOT
reHepaTop u abcopoep. B abcopOep mocTymaroT YuCThIe BOASHBIC Maphl U3 UCIIAPUTEIIS,
YTO CXOJIHO C pabOTOM BCcachIBAIOIIEH CTOPOHBI KOMIIPECCOpa.

Haceimennsiii Bojo# (ociiablieHHBIN) pacTBOP HACOCOM IMOJAETCs B TE€HEPATOD,
I/ 3aCYeT BHENTHEW TETUIOTHI MPOUCXOUT BBHIMAPWBAHWE W3 PACTBOpPA BOJSHBIX MapOB
MoJ, JIaBJICHHEM KOHJEHCAIUM, YTO aHAJIOTMYHO paboTe HarHeTaTeJIbHOM CTOPOHBI
kommpeccopa. Ha pabGory aOCOpOIMOHHON XOJIOMWJIBHON MAaIlMHBI 3aTpayuBacTCs
tersiota B TeHepatope Q..,, pacxolyercs JJIEKTPOIHEPrus Ha TMPHUBOJ HACOCOB
nepexkadnBaHus pactBopa N, . 1 oxnaxjpatomenn Boabl N, .,, Ha IPUBOJ BaKyyMHOTO
Hacoca N, o« B HA BEHTHIATOP TPATUPHH N ey op.

C yyeToM OTHUX BEIUYUH OHHeEpreTudeckas d>PGEKTUBHOCTh BBIPAOOTKH
KOJIMYECTBA XOjoma B aOCOpOIMOHHON xosoawiabHOW Mamuuae Q,, kBT, paBHOTO
KOJIMYECTBY OTBOJMMOM TEIUIOTHI OT OXJIAXKIAeMOW BOJIBI B HCIAPHUTENE, BBIYUCIIACTCS
o ¢opmyie:

Q

O : . (5.5)
N Q +N + N + N

z X.ab 2en nac .ab nac .ep eenm .ep Hac .eax

Torma sHepreTHYeCcKHi NOKAa3aTellb CUCTEMbl KOHIMIIMOHUPOBAHMUSA BO31yXa C
a0COpOLMOHHBIMU XOJIOJUIBHBIMUA MAalllMHAMH, XapaKTEePU3YIOIIUH HSHEPreTHUYECKYIO

s dextuBHOCTE CKB, MOXeT ObITh onpeseneH no Gpopmyie:

Q. 9 i Q, . (56)

N N + N Q +N + N + N + N

> x > x.a6 nac .cke 2en nac .ab nac .zp genm .zp Hac .eax Hac .ckg

rje

Ny, — CyMMapHBIe 3aTpaThl JICKTPUYCCKOW SHEPTUM Ha OXJIaXKICHUE BO3IyXa C
MOMOIIBbI0 a0COPOIIMOHHOM XOIO0UIHLHOM MaIIuHbI, KBT;

Q... — TEIIoTa, MOJBOAMMAs B TEHEpATOpe, JUIsl HarpEeBaHUS PAcTBOpa B IIEJSAX

BbIIIApUBAaHWA BOJIAHBIX I1APOB, KBT,
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N,ucag — 3aTpaThl dJIEKTPOSHEPTHMH Ha pabOTy HACOCOB a0COPOIMOHHON
XOJIOJIMJIbLHOM MaIlluHbl, KBT;

Ny4c..p — 3aTPATHI HIIEKTPOIHEPIHU HA pabOTy HACOCOB HUPKYJIALMOHHOIO KOHTYpa
OXJIAXKJAOIIEH BOABI OT TPAJIUPHU YEPE3 KOHIEHCATOP XOJIOAUIbHON MalllMHbI, KBT;

Neerim..p — 3aTPATHI IEKTPOSHEPTHH HA PaOOTY BEHTUIIATOPOB I'PalupHU, KBT;

N,.uc.cce — 32TPATHI AJCKTPOIHEPTHH HA pabOTy HACOCOB ITUPKYJISAIIMOHHOTO KOHTYpPa
XOJIOJTHOM BOJIbI Y€pe3 UCIapUTelb aOCOPOIMOHHON XOJIOIUILHON MalIMHBI U aIllapaThl
CUCTEMbI KOHIUIIMOHUPOBAHUS BO3/lyXa, KBT;

N,.ac.6ax — 3aTPAThI AJIEKTPOIHEPTHH HA pabOTy BaKKYMHOHO Hacoca, Il yAAJICHUs
BO3/yXa U3 anmnapaToB aOCOPOIIMOHHON XOJ0IMIBHON MaIIUHbI, KBT.

Koapdumuent ey g1 aObCOpOLMOHHBIX XOJOJWJIBHBIX MAIIMH MNPUHUMACT
3Ha4YeHUs 0KoJI0 1,65 (Ipu TeraoHoCcHUTeNe — ropsiueit Boje ¢ remmnepatypoit 150 °C.

PannoHanbHO MCHOJIB30BATh XOJOAWJIbHBIE MAIIMHBI IOAOOHOTO THIIA MpHU
HaJIM4uu COpOCHOM TEIIOThI, Hapumep oT TIL B Tensl mepuoy roaa.

5.2.17 Takxke CyHIECTBYIOT BO3JyIIHbIE XOJOAWJIbHBIE MAaIlIUHbI, KOTOPbIC
MOTPEOJIAIOT JIHEPTrUI0 Ha MPHUBOJ KOMIIpeccopa IJisi CXaTus BO3AyXa, KOTOPBIU
UCIIOJB3YETCSl B KadecTBe paboyero BeEIIEeCTBA, UTO MO3BOJSET HANpaBisATh
OXJIQXKJIEHHBIN BO3lyX HEMOCPEICTBEHHO B 00CITYKUBAa€MOE ITOMEIICHHE.

Hcnonp3yroTest ciaeayole KOHCTPYKTUBHBIE PELICHUs ISl IOJIyYeHUs BO3AyXa
B Kau€CTBE XOJIOAWIBHOIO areHTa: BUXpEBbIE TPYObI U TYypOOIeTaHAEPHI.

B BuxpeBoii TpyOe NMpouCXoaUT BUXPEBOM d3(PPEKT TeMnepaTypHOro pasiesieHus
Bo3ayxa. CxaThlii BO3AYX C HayajgbHOM TeMmmepaTypod, ONM3KOH K OKpYyXKarollew,
MOCTYIAaeT Yepe3 COIIO M TAaHT'CHIIMAIbHO BXOAMT B yIUTKY. B TpyOe Bo3ayx coBepiaer
CJI0’)KHOE BpalllaTeIbHOE JBUKEHHE, U Y CTEHOK TPYObl 0Opa3yercsi 30Ha MOBBIIIEHHOTO
JaBJICHUS, TJ€ BO3IyX UMEET O0Jiee BRICOKYIO TEMIIEPaTypy MO CPABHEHHUIO C HaYaIbHOM.
[To ocu TpyOBI 0Opaszyercss 30Ha MOHWKEHHOTO JABJICHUS C BO3JyXOM Oojiee HHU3KOU
TEeMIIepaTyphl, 4eM HavyanbHas. Harperslil BO3ayx BBIXOAUT uepe3 nepudepuiiHoe oTBep-
CTHE, OTKPBIBAEMOE JPOCCEIbHBIM BEHTHJIEM; XOJOJHBIA BO3AYX BBIXOJUT 4YEpPE3
LEHTpaJIbHOE OTBEPCTHUE B Iuadparme.

[Tone3HO MOXKET MCHOJIb30BAaThCS KakK HaneTBIﬁ, TaK H OXHa}K,HCHHBIfI BO31YX,
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MOCTYTAIOIINUN MTOCJIE BUXPEBOM TPYOBHL.
B TypOoaeranaepax MCHONb3yeTCS MPUHIUIT PACIIMPEHUS CHKATOrO BO3AyXa U
CONYTCTBYIOIIETO ATOMY MPOIIECCY €Tr0 OXJIaXKICHUS.

OHepreruyeckas 3pPEeKTUBHOCTh MOJYYEHUS X0JI0/1a B BO3AYIIHBIX XOJIOAUIBHBIX
MallliHAaX 3HAYUTEJIBHO HIXKE, Ye€M B MapOKOMIIPECCHOHHBIX U a0COPOIMOHHBIX
XOJIOMWJIBHBIX ~MalIWHAX, I[MO3TOMY METOJbl TMOJY4YEHHUsSI XOJoJda B BO3JIYIIHBIX
xoJnoaWibHbIX MamuHax s CKB NnpuMEHAI0TCS TOJBKO B OIPAaHUYCHHBIX CIIyYasX.
Koaddunuent ez npuHUMaeT 3Ha4CHUSI MEHEE €IUHUIIBI.

5.2.18 [lmga opra’Hu3zalnv OXJAXIACHUS TAKXKE MCIOJIb3YIOTC HCHIAPUTEIBHOE
oxJiaxieHue. PaznuuaroT npsamMoe U KOCBEHHOE UCIIAPUTEIIbHOE OXJIAKICHUE BO31yXa.

DOnepretudeckass A(PEPEKTUBHOCTb MOPSIMOTO  HMCHAPUTEIBHOTO  OXJIAXKICHUS
OIpEleNAeTcsl KOJIUYECTBOM SIBHOM TemnoTel Q,;), OTBOAMMOro OT BO3JlyXa Ha
UCIIApEHHE BOJIbI, M 3aTpaTaMu dJIEKTpodHepruu Ha pabotry Hacoca N,,. Ha
PEeLMPKYIALINUI0 opomatomeid Boabl. [lokazarens sHepreTudeckor dPGHEKTUBHOCTU IS

CUCTCMBI C IIPAMBIM HCITAPUTCIIBHBIM OXJIAXKACHHUCM BBIYHCIIACTCS 110 (bOpMYJIe:

UL P SR (5.7)

N N

> x.nuo nac

B ycioBugx xapkoro M Cyxoro Kiummara B anmnaparax MpsMOro UCIapUTEIbHOIO
OXJIQXKJCHUS MOXKHO TMOJYYdUTh KOX(h(UIIMEHT &y, paBHbIA 15 egunuinr u Oonee. B
ycnoBuax Poccuiicko denepauniu NpuMEHEHUE NPSAMOTO MCHAPUTEIBHOTO OXJIAXKIECHUS
KpaifHe OrpaHuYeHO M3-3a 0COOCHHOCTEN KIMMaTa.

[Ipu ompeneneHun mMoOKa3zaTeynss dSHEPreTUYECKOW dS(PGHEKTUBHOCTH CHUCTEMBI
KOHJUIIMOHUPOBAHUS BO3/lyXa C MPSMBIM HCHAPUTEIBHBIM OXJIAKJICHUEM JOIMYCKaeTCs
VUYUTBIBATh 3aTpaThl JJICKTPOIHEPTHH Ha OOECIeYeHUE TMEePEeMEIICHUSI BO3AYIIHOTO
MOTOKa BEHTWISITOPOM N, €CITH 00BEM MEPEMENIaeMOro BO3AyXa ISl TAKOU CUCTEMBI
MpEeBBINIACT TPeOyeMbI pacxoj MPUTOYHOTO BO3AYyXa IS MOAJEPKaHUS JOMYCTUMOIO
KavecTBa BO3/yXa MpH 00€CTICUCHN N BEHTUIISAIIHH.

KocBeHHOE HCIAapUTENBHOE OXJIAKICHUE XApPAaKTEPU3YETCS OTBOJAOM TEILUIOTHI OT
KOHJAWIIMOHUPYEMOI'0 BO3/1yXa 4Yepe3 CTEHKY K BOJE, OXJIAXKJAAEMOM HCIIAPEHUEM BO

BCIIOMOT'aTCJIbHOM IIOTOKC BO3ayXa. Paznnuarot MCTOJbI Pa3ACIIbHOTO U COBMCIHICHHOTO
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KPCBEHHOT'O UCIIAPUTEIBHOTO OXJIAXKACHUS.

[Tpu pa3nenbHOM KOCBEHHOM MCHIAPUTEIBHOM OXJIAXIECHUH BOJAA OXJIaXJaeTcs B
rpaJupHe W TOJAETCS B TMOBEPXHOCTHBIM TemiooOMeHHHK. CO CTOpOHBI OpeOpeHus
TEIJIOOOMEHHUKA BEHTWJIATOPOM IOJAETCS KOHAUIMOHUPYEMBIH BO3YyX, KOTOpPBIN
OTJaeT TEIUIOTY Ha HarpeBaHUE BOJbl. McmapurTenabHOE OXJIAXACHHE IOAOTPEBIICHCS
BOJIbI OCYULIECTBIIAETCS B OTAEIBHOM TIpajupHE, 4Yepe3 KOTOPYK OOBIYHO IPOXOJUT
HapyXHbIA BO3/1YX.

Ouepreruueckass 3(P(HEKTUBHOCTH CHUCTEMbl KOCBEHHOTO  HCIAPUTEIHHOTO
OXJIQXKJICHHsI OIIPEIENIeTCsl KOJIMYECTBOM SIBHOTO Temna Qg), OTBOAMMOTO OT BO31yXa B
MOBEPXHOCTHOM  TEIUIOOOMEHHHMKE, W 3aTpaTaMH JJIEKTPOSHEPTUH Ha MPHUBOJ
BEHTWJISITOPOB N, BO BCHOMOTATEIBHOM KOHTYpE, HacocoB N, 1 Ha paboOTy rpaiupHU
Ngenm.op- 1l0Kazarens sHepretuueckod 3(QEKTHBHOCTH 171 CHUCTEMBI C KOCBEHHBIM

HUCITaPUTCIIBHBIM OXJIAKIACHUCM BBIYHCIIACTCA 110 @OpMYﬂe:

R T Qucn | (5.8)

> x.xuo nac senm senm .2p

B kiIMMaTH4eCKUX YCIOBHUSX CPEOHENM MOJOCHI HAlleW CTpaHbl KOCBEHHOE
MCIIAPUTEIIBHOE OXJIAKICHUE UMEET KOd(PPUIIUEHT €5, paBHBINA 5—8 €IUHMII.

CoBMeleHHOE (IBYXCTYIEHUATOE) UCTIAPUTEIHFHOE OXJIAXKICHHUE OCYIIEeCTBIISCTCS
B ammaparax, B KOTOPbIX KOHCTPYKTUBHO OOBEIMHEHBI TOBEPXHOCTHBIN TEINIO0OOMEHHUK
Y TPaJUPHSL.

OTH anmapaThl Ha3bIBAIOT TEIUIOOOMEHHMKAMH KOCBEHHOTO HCHApHTEIHHOTO
OXJIQXJCHUS, U OHU MOTYT OBITh TPEACTABICHBI HACOCHOW W OE3HACOCHOUW momauei
BOJIBI.

OHepretuyeckass 3(PGEKTUBHOCTh CHCTEMBl KOHAMIIMOHHUPOBAHUS BO3JIyXa C
COBMEIIICHHBIM HCIIPAaBUTEIBHBIM OXJIAXKJICHHEM oneHuBaercs 1o dopmyne (5.8).

Koaddumuent e npunumaet 3HaueHust 6—10 exuHUI.
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6 Onepreruyeckass 3((PeKTUBHOCTb CHCTEM KOHJANIMOHUPOBAHUS MPHU

HECTAMOHAPHBLIX TCINVIOMOCTYIVICHUAX

6.1 OcoOEeHHOCBIO TEIJIOr0 MEpHUoAa roja SBISETCS BO3MOYKHOE HECOBIA/ICHUE
CYTOYHBIX MaKCUMYMOB TEIUIOBOM HAarpy3ku OT pa3jIMYHbIX (PAKTOPOB; HAIpHUMEp, OT
COJIHEYHOW paJMalvy, NMPOHUKAIOWIEH Yepe3 CBETONPO3PAavYHbIe KOHCTPYKLIMM, C OJHOM
CTOPOHBI, M OT COJHEYHOM paauaiuu, CcOooOLIAoUIeiicsl 4Yepe3 HECBETONPO3pauHbIE
KOHCTPYKIIMM 3a CYET TEIUIONEPENaun, a TaKKE M3-3a TEIUIONEepeaadyd OT HapyKHOIO
BO3/yXa 4epe3 TAKHE KOHCTPYKIMU U U3-32 HEIOCPEACTBEHHO BO3/1yXa, MOCTYIAIOUIETO B
IIOMEILLEHHUS, C IPYTOH.

Henocrarok, n1ub0 M30BITOK TEMJIOBOrO MOTOKA (KOJIMYECTBA TEIUIOTHI B €IMHULLY
Bpemenn) Q, Brt, xapakrepusyromero TemioBoi KOMQOPT IMOMEIIEHUS, MOXET ObITh
OlpesieNieH Kak ajredpamyeckass cymMMma COCTaBIISIIOIIMX TEIIoBoro OanaHca. B obuiem
ciyvae Juisd 37aHusl (MOMEIICHUS 3/1aHus, 30HbI IOMEUIEHUS 3/1aHMs) 3Ty aareOpanvdecKyro
CYMMY MOKHO MpeCTaBUTh B Buje (6.1).

Q=Q,, £Q,., *Q, £Q,, (6.1)

Bemmunna Q,,,» Bcerna sBisieTcs HCTOYHUKOM TEILIOTHL

BHyTpeHHMe TerioBble TOTOKM MOXKHO KJIACCU(UIMPOBATh C UCTIONB30BaHUEM (POPMYJT

(6.2)— (6.4):

Quw =R ¥ Q. TQ o (6.2)
Qe = Qe T Qoo 7 (6.3)
Q =Q._+Q +Q. +Q +Q. (6.4)

nosepxn sam mpy6

BHyTpeHHMe TeTuIoBbIe TOTOKH MOTYT OBITh HCTOUHHKAMH TETIOTHI: TETIOMOCTYTLICHUS
OT JIIOZIEH, OT OCBETUTENBHBIX MPUOOPOB U AIEKTPOOOOPYI0BAHMS, KAK XO3IMCTBEHHO-OBITOBOIO,
TaK 1 MPOU3BOACTBEHHOT'O HA3HAUCHHUSI.

B kayecTBe MCTOYHMKA TEIUIOTHI B PACUET MOXKET BBOJUTHCS SHEPTHs, OCTYAOIAs OT
HArpeThIX MaTEepUalioB M TPAHCIOPTHBIX CPENCTB (BHEIKAIOIIME B 3[aHME B TEIUIbIA MEPHUOT
roza). OTHAKO B XOJIOJHBIA MEPUO TOJA MOCTYIAOLIME MAaTEpUAIIbl U TPAHCIIOPTHBIE CPEICTBA
MOI'yT TpeOOBaTh 3aTpaT TEIUIOTHI HA WX IMOJOIPEB JI0 TEMIEpaTypbl BHYTPEHHENo BO3IyXa

nomenieHril. B 3tom cirydae, TemoBble MOTPEOHOCTH Ha HArpeBaHUE MOCTYMAIOIIMX B 3/1aHUE
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MaTepUasioB U TPAHCIIOPTHBIX CPEACTB SIBJISIOTCS] CTOKOM TETUIOTHI.

B pe3ynbrare TEXHOJOTMYECKHMX TIPOIIECCOB MOTYT OOpa3OBbIBATHCS —HArpeThie
MOBEPXHOCTH OOOPYJIOBaHMsS, C TIOMOIIBIO KOTOPBIX M OCYIIECTBIISIIOTCS TEXHOJIOTUUECKUE
MPOLIECCH: TIEUH, TUTUTHI ¥ TIOI00HOE 000PYA0BAHKE, KOTOPBIE TAKKE CTAHOBSTCS MCTOYHUKAMU
TEIUIOBBIX TMOCTYIUIEHUM. Taioke B pe3ysibTaTe ATUX TEXHOJOTMYECKHX IPOLIECCOB CO3IAIOTCS
MaTepuasbl, KOTOpbIE TaKKE MOTYT BBOAMTHCA B pacuer. B oOriem ciiydae mpHrOTOBIEHHYIO
MUY TaKKe MOXKHO CUMTATh CO3JAHHBIM MaTepuajioM, OJIHAKO, €CII TEIUIoTa OT Pa3IMYHBIX
BBIIUIABISIEMBIX M3IEIUN U3 METAUIOB, KEPAMUKH U T.II. B JAIBHEUIIEH LEITN TEXHOJIOTHYECKUX
MPOIIECCOB HE HCIONB3YETCs, TO Topsdas MU MOTPeOSeTCsl JIIOABMU, M, COOTBETCTBEHHO,
TEIUIOTa OT COOCTBEHHO MOBEPXHOCTH IMHIIM B pacyeTe SHEProroTpeOIeHHs UCTIONb30BaThCs HE
nomwkHa. I[Imockue moBepXHOCTH: 3epkajia OOBEMOB TOpSiMEd BOJBI M IIWIMHAPUYECKUC
MOBEPXHOCTU YYACTKOB HAIPEThIX TPYO PA3IMUHBIX MH)KEHEPHBIX U TEXHOJIOIMYECKUX CHUCTEM —
TaKOKE KOMIIOHEHTHI BHYTPEHHUX TEIJIOBBIX MTOCTYIUICHUIA.

TpancmuccroHHass W BEHTWIBIIMOHHAS COCTABILIOIIME TEIUIOBOTO OanaHca B
3aBHCHMOCTH OT Pa3HOCTH TEMIIEpaTyphbl HAPYKHOTO U BHYTPEHHETO BO3/LyXa MOT'YT CTAHOBUTHCS
ISl 30aHUs W TEIJIOBBIMM TIOTEpSIMM, W TEIUIOBBIMU TOCTYyIUIeHHsMH. [Ipu stoM Tmon
BEHTWIIIMOHHOW COCTABIISIIOIICH CIIEAyeT MOHUMATh U TEIIOBbIe TOTPEOHOCTH, BOSHHUKAIOIIINE
3acyeT OpraHW30BaHHO TMOCTYIAIOIIEr0 BO3AyXa, U TEIUIOBbIE MOTPEOHOCTH, SBIISIOLIMECS
PE3yJIbTaTOM BO3AYXOMPOHUIIAEMOCTH OTrPKIAIOIINX KOHCTPYKIME corsiacHo (dopmyiie (6.5):
3TO TEIIOBbIE MOTPEOHOCTH, 0OPa3yIOIIMECs U3-3a HEOOXOIMMOCTH CO3/aBaTh M MOIEP KUBATh
BO3YLIHBIA PEKUM B IIOMEILICHUSX .

Qo = Qo + Q- (6.5)

Jlyis Teruioro mepuojia rojia, XapakTepUu3yeMoro CpPeIHECYTOYHOU TeMIepaTypon
HApYXXHOIo BO3Ayxa, npesbiaroniein +8 °C, dopmyny (6.1) ¢ yuerom (6.2) — (6.5) MoxkHO
npezICTaBUTh B BUE (6.6).

Q=Q,,+Q,, +Q,., +Q +Q,,, +Q
+Q,+Q,, Q. £Q, Q.. Q.

oceewy 06opyo Mmam

- (6.6)

B ciayuae paccMoTpeHuUst KHIIBIX W OOIIECTBEHHBIX 3/MaHuid ciaraembie Q,., U
Q,me» KaK TPABWIIO, B pacdyeTe HE TpeOyroTcs. YacTh IPYrux COCTABISIFONINX, KOTOPHIE

XapaKTCPU3YIOT BHYTPCHHHC IIOCTYIIJICHHUA TCILIOTBI, MOTYT OBITH IMpCACTAaBJIICHbI B
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€IMHCTBEHHOM BHUJE W TOJIBKO i1 HEKOTOPHIX TPYII MOMENeHUH (KyXHH, BaHHBI,
CaHy3JIb).

B mo0om cioyyae wu3-3a HECOBMAJEHHUS MWKOB COJHEYHOM paguanuul U
TEMIIEpaTypbl HApy>KHOIO BO3JlyXa Harpy3ska, a TaKXkKe Hu3-3a SPOK BBIPAKEHHON
HECTAIMOHAPHON MPUPOABI MPOILIECCOB B TEIUIBIA MEPHUOJ] T0JIa, TEII0AKKYMYJISIIMOHHBIX
MPOLIECCOB HA BHYTPEHHUX OrPAXAAOMIUX KOHCTYPKLUHMSAX TOMEIIEHUH U C Yy4eTOM
cnenupuku kaumata Poccum naxe B TedueHHe HauOosee >KapKuX CYTOK Harpy3Kd Ha
CUCTeMY KOHIUIIMOHUPOBAHUSA BO3AyXa MOTYT OBITh CYHIECTBEHHO OTJIMYHBIMU OT
PaCUETHBIX 3HAYCHUMN.

CrnenoBaTenbHO, BO3HUKAET  HEOOXOAMMOCTb  KOPPEKLUHMU  XOJIOAMIBHOTO
ko3 duimenTa TOpU  ONPEACNICHUH  DHEPreTHYeCKod  A(PPEKTUBHOCTH  CHCTEM
KOHIUITMOHUPOBAHMUSI IPY HECTAIIMOHAPHBIX TETUIONOCTYIUICHUSIX.

6.2 B MexayHapoJIHOW MpakTUKE JUIsl  ONpEAENICHUS  OJHEPreTUYECKOn
3¢ (PEeKTUBHOCTH HEOOJBUIMX CHUCTEM CHUCTEM KOHJMLMOHUPOBAHUS BO3AyXa IpH
HECTaIlMOHAPHBIX YCIOBUSIX UCTIOIB3YIOT CE30HHBIN XOJI0MMIbHBIN K03 duiment SEEF.

SEEF (Seasonal Energy Efficiency Ratio) — oTHolIeHHE BBIXOJHON SHEPruu
OXJIAXKJEHUSI K TOTpedsisiemoil anektpuueckoit sHepruu (kak u EEF), oanako sToT
K02 PUITMEHT MO3BOJISIET MOTYYUTh XapPAKTEPUCTUKY IPHEKTUBHOCTH CUCTEMBI B TCUCHUE
ce30Ha (MPHU U3MEHSIOIEHCS TEMIIEpaType Hapy»KHOTO Bo3ayxa). Kak mpaBuiio, BenndnHa
SEEF ucnonws3yercst 11t KOHAUIIMOHEPOB BO3/1yXa MOIIHOCTHIO 10 19 kBT u BhIpaxkaercs
¢ momonipio Gopmyist (6.7):

Bovixoouas oHepeusl OXAANCOeHUS 3a  nepuod 8peMeHU

SEEF = (6.7)

Bxoonas ajleKkmpuudec Kas OHepecusl 3a mom ace nepuod 6pemMeru

Bemnunna SEEF cpenHseTcs mo 1HeiaoMy AWANa3oHy pa3HOCTEHW TEMITEpaTypbl
HAPYKHOTO M BHYTPEHHETO BO3AyXa (MPHU Pa3HOCTAX TEMIEPATyphl KaK MPU CTaHAAPTHBIX
YCIOBUSIX W MEHBIIMX), B T. Y. B cllyyae, KOIJla TemIepaTypa Hapy>KHOTO BO3IyXa
coctasiisiet 28 °C, a TemniepaTypa Bo3ayxa nomerierus: — 27 °C.

[Ipy HHU3KHX Pa3HOCTAX TEMIeEpaTypbl BO3AyXa, HAOIIOAAETCA TOBBIIICHUE
s dextuBHOCTH: abcomtoTHas BennunHa SEEF kak npasuiio 6omnbiie EEF na 15-35%.

Takoit kor(hPULIEHT MO3BOJIAET CPAaBHUBATH 3PPEKTUBHOCTD PA3TUYHBIX MOIENEH
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KOHIMIIMOHEPOB B pEalbHbIX, a HE Ja00paTOpHbIX ycinoBusix. OAHAKO UIsI CHCTEM C
OTHOCUTEIBHO  OOJBIIONW  XOJOJOMPOU3BOJUTEIBHOCTBIO €r0  HE  HCIHOJIb3YIOT:
bakTUyecKue Harpy3Ku KOHUALIMOHEPOB OONBIINX CUCTEM BO MHOTOM 3aBHUCST OT CIpoca
Ha DSHEPIHUIO OXJIAKICHUS M PEKHUMA HKCIUTyaTallMM TMOMEIICHHUM, YTO YBEIWYUBAET
YYBCTBUTEJIBHOCTh PACYETOB K MCXOIHBIM JJAHHBIM.

Taxxe nans KOHAMIIMOHEPOB, pPAaOOTAIOIMIMX B PEKUME TEIUIOBBIX HACOCOB,
HCIOJIB3YIOT aHamornuHbiii koaddunuent HSPF (Heating Seasonal Performance Factor) —
kod(urment, momoOHei BemmumHe SEEF, omHako oTHOcAmuicsS K OTOMUATEILHOMY
CE30HY, a He oxJaauTenbHOMy. [IpumeHsieTcs, B OCHOBHOM, K TEIUIOBBIM HacocaMm C
aHAJIOTUYHBIM OrpaHnyeHueM B 19 kBT.

[TonoOublii KOA3DPUIMEHT yNOOHO MPUMEHSATH JJisI HEOOIBIIUX KOHJIUIIMOHEPOB
CIUTUT-CUCTEM M KaHaJbHBIX KOHJMIIMOHEPOB, T.K. BCE MOTPEOUTETH IIICKTPUUECKOU
Harpy3Kku, Kak IpaBuiio, pa3MealoTcs B OJIHOM AeKTpuueckoi nenu. T.e. st mo100HbIX
MECTHBIX CHCTEM KOHIUITMOHHPOBAHUS BO3AyXa HEOOJBIION MOIITHOCTH SKBUBAJICHTHOCTh
XOJIOMUIILHOTO Koddurmenta € u ko3 dunrenrta sueprerudeckoit a¢pdexruaoctn CKB
&s OyJIeT coXpaHeHa.

6.3 Jna cucteM — KOHAWIMOHHPOBAHUS  BO3IyXa CO  3HAUUTEIHHOU
XOJIOIOMPOU3BOIUTEIILHOCTRIO UCIIOJIB3YIOT CYMMAPHBIN XOJOAWIbHBIA KOA(h(DUIIMEHT,
KOTOPBIM U CIEAyeT NPUMEHATh JUIS ONpEIeTCHHUs SHepreTudeckord 3¢ EKTHBHOCTH
CUCTEM KOHIUITMOHUPOBAHUS MPU HECTAIMOHAPHBIX TETIJIOMOCTYTICHUSIX.

CyMMapHbIil X0NOAWIbHBIA KOADPUIIMEHT € ONpeaesieTcs 0 COOTHOIIEHUIO

£(IEER )=0,020 -A+0,617 -B + 0,238 -C + 0,125 - D , (6.8)

rae

A — xomomwibHb KOdhdumment &, mnpu 100% Harpyske Ha CHUCTEMY
KOH/IMITUOHUPOBAHUSI M CTAHJAPTHBIX YCIOBHSX (CM. Taduuity 5.1);

B — xomomwnpHb KOdpduULMEHT €, npu 75% HArpy3ke Ha CHCTEMY
KOHAMIIMOHUPOBAHUS U MOHWKCHHBIX CTaHAAPTHBIX YCIOBHX (Tabmuia 6.1);

C — xonomunbHbeli KO3 uument €, npu 50% Harpy3ke Ha CHCTEMY
KOHIWIIMOHUPOBAHUS U MIOHWKCHHBIX CTAaHAAPTHBIX YCIOBHSIX (cM. Tabiwmiry 6.1);

D - xomomunpHblE kKOoddduimeHTt &, npu 25% Harpyske Ha CHCTEM
9
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KOH/IMITUOHUPOBAHMSI ¥ IOHM)KEHHBIX CTAHJIAPTHBIX YCIOBUAX (CM. Tabmuiry 6.1).

Tabnuna 6.1 — CrangapTHbIE YCIOBUS JJIs ONIPENETICHHS XOJIOAUIBHBIX KO PUIINEHTOB,

COCTABJISIFOUIMX CYMMapHBIA XOJIOAWIbHBINA KOA(OUIIMEHT £x

[TapameTtp CrannapTHbie yCIIOBUS

HUCIIbITaHUA

Bo3nyx nmomenienus:

— TEMIIEpaTypa BO3/1yXxa o Cyxomy TepMomeTpy, °C 26,7
— TEMIIEpATypa BO3/yXa 0 BIAKHOMY TEpMOMETpY, °C 19,4
TeMmeparypa oXJ1axaroIIero Bo3ayxa 100%-nas narpyska —35,0
o cyxoMy Tepmometpy, °C 75%-Has Harpy3ka — 27,5

50%-nas narpyska — 20,0
25%-Has Harpy3ka — 18,3

Temmnepatypa oxnaxmaroniei Boasl B koHaercarope, °C | 100%-nas narpyska — 29,4
75%-nas Harpyska — 23,1
50%-nas Harpyska — 16,7
25%-Has Harpy3ka — 12,8

TemnepaTypa OXJIa)KAArOIIETO BO3IyXa 100%-nas narpyska— 23,6
10 BIAXHOMY TepMomeTpy, °C 75%-nas Harpyska — 19,0
50%-nas Harpyska — 14,2
25%-nas Harpy3ka — 11,6

[Tpu HEBO3MOKHOCTHU MPOBEAECHUSI COOTBETCTBYIOLIMX UCIbITaHUU nipu 25%-, 50%-
u 75%-Holi Harpy3Kax HE0OXOIUMO BBITIOJIHUTH UCTIBITAHUS C TEMH Harpy3kamu, KOTOPbIC
MOTYT OBITh 0O€CIICYeHBI IPUUCTILITAHUMN, & 3aTEM BBITIOJHUTH MHTEPIOJISAIUIO 3HAYCHUH
110 UCKOMBIX BennuuH (ripu 25%-, 50%- u 75%-Hol Harpy3kax).
[Ipy HEOOXOAMMOCTH TEeMIepaTypHble YCIOBHUSX [UIsI pPAacyeTOB YaCTUYHOMN
Harpy3Ku MOKHO OTKOPPEKTUPOBATh.
[locne ompenenenuss CyMMapHOTO XOJOIMWIBHOTO KO3 (dulimeHTa € HeoO0X0AUMO

OTPEACTUTh M CYMMapHbI KOI(PQUIMEHT HCIONb30BAHUS SHEPTUU (IHEPreTUUYECKOM
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appextuBHOoCcTH cuctembl CKB), ¢ momompio ydera HAcOCOB ¥ BEHTHJISATOPOB,
JIOTIOJTHUTETHPHO YYaBCTBYIOIIUX B 00eCleYeHHH pabOTHl CHCTEMBI KOHIUIIMOHUPOBAHUS
(TUPKYJISIMOHHBIE HACOCHI BTOPUYHBIX KOHTYpPOB, BEHTUJISITOPHI TPAAWpPEeH W T.I.) B
cooTBeTcTBUH ¢ popmynamu (5.2), (5.6) — (5.8) u pazgenom 5 B LeaoM.

6.4 YTOUYHATH BIMSHHE HECTAIIMOHAPHBIX TEIJIOBBIX MOCTYIUICHUH CIEIyeT C
y4eTOM TIpHIOKEeHUS b HacTosiero mocoOus mpu ONpeeICHUN PAaCYETHBIX M 0a30BBIX
PEKUMOB pabOTHI CUCTEMBI KOHAMIIMOHUPOBAHUS BO3AyXa AJIA BEIHMUHMHBI TPeOyeMOTro
pacxoja SHEPruu Ha oOecreueHne OXJIAXKICHUs MIOMEIICHH, a Tak)Ke BOJONOTPeOIeHUs

MIpU HATUYUU (DYHKIMH YBIAKHEHUS.
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7/ IlpuMmepsbl pacdeTra JIHepreTu4eckoil 3(PPeKTUBHOCTH CUCTEM
KOHINIIMOHUPOBaHUA

7.1 TIlpumep pacyera D3HepreTu4ecko 33(PPEeKTUBHOCTH MECTHO-
HEHTPAJbHOM CUCTEMbl KOHANIIMOHUPOBAHUSA BO31yXa

Bo MHOTHX COBpEMEHHBIX aJMUHUCTPATUBHBIX W OOLIECTBEHHBIX 3IaHMSIX
NpPUMEHSETCS OOJbIIOE KOJWYECTBO HWHXKEHEPHOTO O000PYIOBaHUS, MOTPEOIISAIONIETO
AJIIEKTPOIHEPTHUIO, JIJIsi 00eCTIeUeHUsT OXJIAXKACHHS TTOMEILICHUN.

PaccMmoTpum 31aHue 6aHKa, UMEIOIIETO MEPUMETPAIBHYIO U BHYTPEHHIOIO 30HBI.

Jnd  moMemeHui NepUMETPATIbHOM 30HBI  CHCTEMbI  KOHIAWIIMOHUPOBAHMS
BO3JIyXaNpOEKTUPYIOT JUIsl KPYTJIOTrOJ0BOIO TPUTOTOBJIEHUS MPUTOYHOTO BO3AyXa,
00eCreunBaOIIero MOAJACp)KaHUE TpeOyeMbIX BHYTPEHHHX TapaMeTpoOB BO3IyXa
HE3aBHCUMO OT WHTEHCHUBHOCTH BO3JCUCTBUS BHEIIHUX (TeMIlepaTypa HApPYKHOTO
BO3/lyXa, HHTCHCUBHOCTH COJIHEYHOM pajiualiii) U BHYTPEHHUX (TETUIOU30BITKU OT JIOJCH
1 000pyOBaHMs) YCIOBUH.

B mnomenieHusix BHYTPEHHEW 30HBI HET BIIMSHUA BHEUIHUX YCIOBUW, T. K.
OTCYTCTBYIOT HapY>XHBIE OTrpaKJalolue KOHCTPYKIHH. Bo BHYTpEeHHUX MOMEIICHUSIX
pacrojaratoT Ciy)keOHoe 000pyaoBaHUEe, MNOTPEOJSAOIIee 3HAYUTEIbHBIE MOIIHOCTH
AIEKTPOIHEPTUH  KPYIJIOCYTOYHO. TakMMH TOMEIIEHUSMU SIBIISIOTCS  y3JIbl  aBTO-
MaTHYECKOHN CBS3M, KOMIIBIOTEPHBIC IIEHTPHI 00PaOOTKH JaHHBIX U T.II.

Cucrtembl KOHJIUIIMOHUPOBAHUS BO3/AyXa JUIsi BHYTPEHHUX TOMEIICHUN JOJKHBI
KPYTJIBI TOJl OTBOAWTH TEIJIOU30BITKH, OOYCIIOBJIEHHBIC BBIJICJICHUEM TEIUIOTHI OT
noTpedasieMoil  Cay>KeOHbIM  00OpYIOBaHHMEM  HJIEKTPOSHEPTHMH TMPU  OTCYTCTBUU
TPAHCMUCCHUOHHBIX TEIJIONOTEPh Yepe3 Hapy>KHbIE OTpaxkacHus. Bo BHYTpeHHUX
MOMEIIEHUAX, KaK MPaBUIIO, OOCITYKMBAIOIINI MEPCOHANT HAXOJUTCS KPAaTKOBPEMEHHO, U
noJiaya MPUTOYHOTO HAPYKHOTO BO3/AyXa OMpPEEIsieTCs TOJBKO 3ajadaMy YAaJICHUS 3aria-
XOB M TA30BBIX BBIJICJICHUI OT pabOTaIOIIEro CiayKe0HOTO 000pyA0BaHUS.

Pacxonpl IpUTOYHOTO HAPYKHOTO BO3/AyXa 3HAYMTENIBHO MEHBIIE PACXOA0B JIs
NEPUMETPAIbHBIX MOMEIIECHUHN, TJIe TepCOHANl pa3MeIaeTcs MOCTOSHHO U MUMEET MECTO

00JIbIIIOE YKCIIO TIOCETUTENEH (Hanmpumep, Ciy>keOHbIe MOMEIIEeHNs OaHKa).
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YcnoBus KpyriaorogoBoro GOpMHUpPOBaHUS TETIOBOTO peXUMa B IEPUMETPATIbHbBIX
U BHYTPEHHUX TOMEIICHUAX OMNpeaessitoT pexxkumbl pabotel CKB. [Ins obeux 30H
SHEPreTUYECKH PAIMOHAIBHO MNpUMEHEHHE MeCTHO-LeHTpalbHbix CKB: nentpanbHOM
CUCTEMbI KOHIUIIMOHUPOBAHUS C MECTHBIMU BEHTWJIATOPHBIMU JOBOAYHKAMH.

[lenTpanbHble KOHIUIUOHEPHI U BHITSKHBIC arperathl 1e1eco00pa3Ho OrpaHUYUTh
[0 BO3AYXONPOU3BOJUTEIBHOCTH YCIOBUSAMH MMOJA4YM CAHUTAPHBIX HOPM MPUTOYHOIO
BO3/lyXa W YJAJCHHUEM BBITSKHBIMH YCTAHOBKAMHU pACUETHBIX BIIAro- W Ta30BBIX
BBIJICJICHUM.

MecTHble arperatbl B MNEPUMETPAIbHON 30HE 3/1aHMS JIETOM BBINOJHAIOT 3aJa4d
ACCUMMWJISIIMU TEILJIOBBIICICHUH, @ 3MMOM — KOMIICHCALIMIO TEIUIONOTEPh Yepe3 HapyKHBIE
OorpakieHust (BO3AyIIHOE OTOIIEHHUE).

Bo BHyTpeHHEH 30HE MECTHBIE arperarbl Kpyriblid Toj] 00eCeunBalOT OTBEICHUE
TEIUIOU30BITKOB, YTO TPEOYET KPYTJIOrOJUYHO OJa4 K HUM UCTOYHHUKA XO0JI0A.

B Ttemnblii mepuoa roaa BbIpadOTKa XO0JIOJA anmaparoB MECTHO-LEHTPaJIbHOU
CUCTEMbl KOHIMIIMOHUPOBAHUS BO3/lyXa OCYIIECTBISETCS OT pabOThl XOJIOAUIBHBIX
MalllyH, B UCHApUTEIIE KOTOPBIX HUPKYJIUPYIOUIMIA OT pabOThl HACOCOB XJIa0areHT (BoJa)
oxnaxaaercs no temmepaTtypsl ty,= 8 °C. B pacueTHOM pexnme MOTpeOIeHHs XoJoa
CHUCTEMOM KOHJMIIMOHMPOBAHUS BO3/yXa OTEIUICHHAas Boja ¢ Temrieparypoi 12 °C Bo3-
BpallaeTcs Ha OXJIAXKICHHE B UCTIAPUTEIISAX XOJOAMIbHBIX MaluH. [Ipu 3ToM nornouieHue
BJIATOBBIICJIICHUN BO3JIaraeTCsi Ha OCYLIEHHBIA W OXJIAXKJACHHBIA NMPUTOYHBIN HAPyKHBIN
BO3/lyX, @ B BO3QyXOOXJAJMUTENIX MECTHBIX arperatoB OCYIIECTBISETCA OXJIAXKICHUE
BHYTPEHHETO BO3/lyXa MPHU NOCTOSHHOM BJIarocoAepKaHuU.

Ha pucynke 7.1 mpencraBiieHa NPUHUUNHAIBHAS CXE€Ma BO3JAYXOOXJIAXICHUS
MecTHO-TieHTpaabHoi CKB nmomerenuii 3qanust 6anka mo ganasiM [10].

Jlns oxnaxkaeHWs BOJBI HCIIOJB30BaHA xojioawmibHas mammaa EUWL200 KX
npousBocTBa GpupMel «Daikiny, koTopas ©MeeT pacyeTHYIO XO0JIOAOIMPOU3BOIUTCIBHOCTh
514 kBT, coctouT M3 IBYX BHMHTOBBIX KomripeccopoB 1 u morpebnser 163,3 kBt
anekTposHeprun. XnaaoH R134A koHaeHcupyeTcst B TpyOax BO3AYLIHOTO KOHAEHCATOpa

2, YCTAaHOBJICHHOI'O Ha KpOBIJIC.
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Pucynox 7.1 — IIpuHniunuansHas cxema X0JI0/I0CHA0KEeHHUSI MECTHO-IIEHTPATbHON
CHUCTEMbI KOHJIUITMOHUPOBAHUS BO3/yXa B3/IaHUM OaHKa:
KOHTYP HUPKYJSIITUU X0101HOM BoabI 8/12 °C;
—X—X— KOHTYpUHPKYJAuu xjiagoHa R134 A;

—A—A—KOHTYp IUPKYJIALMHA aHTUPpU3a

Kirou k 0603HaueHusM Ha pucyHke 7.1:
1 — xommpeccop; 2 — KOHACHCATOP B MOTOKE HApyXHOTO Bo3ayxa L,; 3 — ucnapurens; 4 —
TPB; 5 — cOopHbIii 0ak oxnaxaeHHON Boawl ty,— 8 °C; 6 — momaromuii u OOpaTHBINA
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TPyOOTIPOBOIBI SISl CHAOKEHUS TIEHTPATBHBIX KOHIUITMOHEPOB MEPUMETPATHHON 30HBI; /
—  Tojalimuid M Oo0paTHBIA  TpyOONpOBOABI  [JUJIi  BO3AYXOOXJaJUTENEH
MECTHBIXBEHTIJISITOPHBIXTOBOTYUKOB B TIEPUMETPATBHON 30HE; 8 — moparommii u
oOpaTHBI TPyOONPOBOMABI JUIsI BO3IYXOOXJAAUTENEH MEHTPAIbHBIX KOHAMIIMOHEPOB M
MECTHBIX BEHTHJIATOPHBIXJOBOJYMKOB BHYTPEHHEN 30HBI; 9 — cOOpHBINA Oak OTEIICHHOU
Boael ty,; = 12 °C; 10 — rmuracTHHYATBIA TEIMJIOOOMEHHUK «BOAA-aHTU(PPU3Y;
11 — Tpexxoj0BOM aBTOMATHYECKUM KjamaH; 12 — oxyamutenb aHTU(dpH3a B TOTOKE
HapykHOro Bo3ayxa L,; 13 — pyuHoil 3amopHblii KkiamaH; 14 — 3amopHBIA KjamaH c
ANEKTPONPUBOAOM; 15 — MaTuMK KOHTPOJS TEMIEPATyphbl OXJIAXKIAEHHON KoAbl ty,= 8 °C;
16 — naT4mk KOHTPOJIA TeMIepaTypsl OXIaxIeHHOro antudpusa t,5; =5 °C; Hy, Hp, Hz —
TPHU TPYNIIBI HACOCOB; D1, Iy, D3, D4 — 3aMOPHBIE KJIANAHBI C JIEKTPUYECKUM PUBOJOM.

Jlnst obecrieueHrs KOHACHCAIIMKM XOJOIUILHOTO areHTa uepe3 opedbpeHne TpyOook
KOHJICHCaTopa 2 OT paOOThl JIECATH OCEBBIX BEHTUJIATOPOB, MOTpeOstronmx N, ., = 9,4
KBT a51ekTposHepruu, noiaerca HapyKHbIM BO3ayX L.

Kunkuil XomonuiabHBIN areHT 4epe3 Tepmoperynupyomuii Bentuib (TPB) 4 B
BHJIC TAPOKUIKOCTHOH CMECH TOCTymaer B TpyOkm wmcmaputeneit 3. Ilo koHTposro
TEMIIEPATypbl OXJIAXKIECHHOW BOAbl f,x = 8 °C aBTOMaTHYeCKM H3MEHSIETCS XOJOI0-
MPOM3BOIUTCIBHOCTD X0JI0AMIbHON MamuHbl 0T 100 10 20%.

OxnaxaeHue B HCMAPUTENAX 3 TPOUCXOAMT OT pabOThl HACOCOB TpymIbl Hy,
cocrosmie# w3 Tpex HacocoB tuma LP100-125/121  ¢upmer  «Grundfosy,
NPOU3BOAUTEIBHOCTBIO 110 BOJAE 53 M3/II, C Hanopom 14,5 M 1 yCTaHOBOYHOUN MOIIIHOCTBHIO
npuBogHOro snekrpoasurarens N,..; = 4 kBt. B pacuerHom pexume paboTaroT 1Ba
HAcoCa, a OJINH — PE3CPBHBIN.

[Togaya oxJja)XIeHHOW BOJBI OT HCHapuTeiaed 3 OCYIIECTBISETCS OT pPabOThI
HacocoB rpymmbl  H,, ~ cocrtosmieir w3 aByx  HacocoB  ¢upmbl  «Grundfosy
npousBoauTenbHocThio 110 MYa ¢ mamopom 17 M u YCTaHOBOYHOM MOIIIHOCTBHIO
npuBogHOro snekrpoasurarenst N,.., = 7,5 kBt. Ogun Hacoc pabouuii, a BTOpol —
3amacHoi. Paboumii Hacoc uMeeT SJEKTPOHHOE YIpPaBICHHE YacTOTOW BpAILLEHUS IO

KOHTPOJIIO IMTOCTOAHHOI'O JaBJICHU B TPY6OHp0BOI[aX.
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Jnis mpepoxpaHeHUs OT THAPABIMYECKHX yIapOB M OOECIeUeHUs YCTOWYUBOM
LUPKYJISIHEH BOJBI CIyKatT 0aku 5 i 9 eMkocThio 1,5 M° kaxprit. CHAGKEHHE XOMOTHOI
BOJIOM aIlllapaTOB CHUCTEMbl KOHAWLIHOHHUPOBAHMUS BO3JyXa OCYIIECTBIACTCS MO TPEM
KOHTYpaM LMPKYJSIIUM: MOJAIIMA U oOpaTHeId TpyOompoBoabl 6 1y cHaOKeHUs
BO3yXOOXJIQAUTENECH NMEepUMETPAIIbHOM 30HBI 3/1aHUS; MOAAIOIIMNA U OOpaTHbIN TpyObl /
g CHAOXEHUS BO3IYyXOOXJIAJUTENEH MECTHBIX arperaroB IMEPUMETPaIbHON 30HBI;
nojarolmel 1 oOpaTHOM TpyOONpoBOAbl 8 1UIsi OOCIYyKMBaHUS BO3AyXOOXJIaJUTENeH
LIEHTPAJIbHBIX U MECTHBIX arperaToB BHYTPEHHEW 30HBI.

B pacdeTHBIX YCIOBHAX TEIUIONO NEPUOAA TOJAA DHEPrEeTUYECKUM I10KA3aTelNb
BBIPAaOOTKM XOJI0la JJII CUCTEMbl KOHAMIMOHUPOBAHUSA BO3JyXa (XOJOAWIbHBIN

K03 duirieHT) OyaeT OnpeaesiThCS M0 BEIPaKEHUIO!

s = Q. . (7.1)
N + N -2+ N

Kom Gen .KoH nac .1 nac .2

B paccmarpuBaeMoM citydae XOJI0UIbHBIN KOI(DPHUIIUEHT COCTABUT:

g, = o1 _ o =2,73 . (7.2)

163 .,3+9,4+4.2+7,5 188 ,2

7.2 Ilpumep pacuyera IHepreTu4eckoii 3pPeKTHBHOCTH MECTHO-LIEHTPAIbHO

CHUCTEMbI KOHININUOHUPOBAHUA BO3AyXa CO CBOﬁOHHLIM OXJIAKICHUEM

[Ipy NoHM)KEHHMH TeMIepaTypbl HAPYKHOTO BO3JlyXa CHMXKAETCA MOTPEOHOCTH
CUCTEMBbI KOHJIUITMOHUPOBAHKS BO3/IyXa B XOJIOZE, YTO 00ECIIEUNBACTCS] AaBTOMATUYECKUM
peryiupoBaHreM XxoJiogonpousBoauTenabHoctd oT 100 mo 20%, perynupoBaHueM
MPOU3BOAUTENILHOCTH HAacOoCoB rpymibl Hy u Hy.

PacueTtHass moTpeOHOCT, B XOJOJE CHUCTEMbl KOHIUIMOHUPOBAHUS BO3IyXa
BHYTpPEHHEU 30HBI cocTaBisieT Q.,, = 280 kBt. IIpu HU3KuX TemmepaTypax Hapy>KHOTO
BO3/lyXa IIOJYYEHHE XOJOJAa I CUCTEMbl KOHAMIIMOHUPOBAHUS BHYTPEHHEH 30HBI
o0ecrieunBaeTcs B PEXKUME «CBOOOJHOTO OXJIAXACHUA» — HCIOIb30BAaHUEM XOJOJa
HapyxHoro Bo3ayxa L,. [Jusg peanuzauuu pexkuma CBOOOJHOTO — OXJIAKIEHUS

MCIOJIb3YETCS] BEHTHIATOPHBIN OXJIaAuTenh 12, CMOHTHPOBAHHBIN Ha KPBIIIE 31aHMUA.
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B mpoekTe cucTeMbl KOHIAWLIMOHHPOBAHHUS OaHKa MPUMEHEH OXJaJuTeNb THIIA
SHLNS536 E ¢ BOCBMBIO OCEBBIMH BEHTHJISTOpAMHU JJIA IIPOJIyBa 4Yepe3 OpeOpEeHHYIO
MOBEPXHOCTh TPYOOK XOJOAHOTO HapykHOro Bo3ayxa L,. OceBble BEHTUISTOPHI
noTpeOstoT N, o = 14, 6 kBT aexTpo3Hepruu.

B kauecTBe oxjaxmaroomien cpenbl MEXIy oxjaauTerneM 12 W miaacTUHYATHIM
termoooOMenankom 10 ot pabGoter Hacoca rpymmel Hz Ttwma LP100-125/137 ¢
YCTAaHOBOYHOM MOITHOCTBIO IPUBOIHOTO AekTpoasurateis N, = 7,9 kBT nuupkynupyet
anTudpu3. OquH Hacoc rpymnmnsl Hz pabounii, BTOpO — pe3epBHBIA.

Tennotexuuueckas 3QpPeKTUBHOCT oxyaauTens 12 mo oxnaxaeHuto aHTudpu3a B

pr61<ax Hapy’>XHBIM BO3JYXOM OLICHHMBACTCS IIOKA3aTCIIEM.

t t
ot =t zBy (7.3)

ag

ap2 t,,

Jlnst HacTosIIEeM MpUMepa IPUHATHL: TEMIEPATypa OTEIJIEHHOTO B IJIACTUHYATOM
teruiooOMeHHuK 10 anTH(pU3a, paBHasg 10°C; TemnepaTypa OXJIaKJEHHOIO B OXJIaIUTEIIE
12 wnHapyxHBIM BO3AyXOoM aHTHU(pu3a, paBHas 5 °C — Tak, UYTO TOKa3areib
TerioTexundeckol sddextuBHoctn oxmamurens SHLN 12 B pacuetHoM pexume
coctaBut Ot,, = 0,45. Torna temneparypa, Ipu KOTOPOH JOCTUIAETCS IMPOETKHBINA PEKUM
oxJaxnaenus, pasHa —1,1 °C.

B cucreme aBroMaruzanuu pabOThl CUCTEMbl KOHIAUIMOHMPOBAHUS BO3IyXa
3apOEKTUPOBAH JAaT4YMK KOHTPOJI TEMIIepaTypbl HapyxHoro Bosayxa t,. Ilpu
noctmxenuu t, < —1,1 °C matyuk yepe3 MUKPONPOLECCOPHBIN PETYIATOP NOAAET KOMAaHY
HA M3MEHEHHUS PEKHMOB XOJIOAOCHAOKEHUSI CUCTEMbl KOHAULIMOHUPOBaHUs. OXJaxaeHne
BOAbl B XOJIOJWIbHBIX MAaIIMHAX MPEKPAlIAeTCs, YTO JOCTUTAETCS OCTAHOBKOM
ANEKTpOJBUTATENEH KoMIpeccopoB 1 W OCEBBIX BEHTWISTOPOB KOHJEHcaTopa 2.
W3MeHeHusT KOHTYpPOB LMPKYJISLUWHA BOJABI JIOCTUTAETCS aBTOMATHUYECKHM 3aKpPBITHEM
KJIaNIaHOB D1 M Dy, a KianaH I, — oTkpeiBaercs. Hacoc rpynmnel H, nMeeT apTomatuueckoe
PEryJIMpOBaHKUE YAaCTOThI BPALLEHUS IPUBOIHOIO 3JIEKTPOABUIaTess pabouero Kojieca, u B
peXHUMe CBOOOIHOTO X0JI0JOCHA0KEHUS €r0 TPOU3BOJUTEILHOCTD M0 BOJIE PaBHA!

3600 -Q 3600 - 280

Q,. = - — 60 M /u. (7.4)
1000 -c_-(t,_ -t ) 1000 -419 -(12 - 8)
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[To manubIM pupmbl «Grundfos» npu CHIKEHHUH TPOU3BOAMTEIHLHOCTH HACcOCa
LP100-121/137 mo 60Mm°/1 mipy mOCTOSIHHOM Harope 17 M OTpe6IIeHHE AIEKTPOIHEPTHi
MIPUBOJHBIM JBUTATENEM CHUXKAETCS 10 S5 KBT.

Hupkynsius antudgpusa odecrednBaeTcst OT paboThl Hacoca rpynnsl Hs.

[Ipu cHuXeHUU Temmeparypbl pyKHOro Bo3ayxa Hmke —1,1 °C sHepreruyecku
I1EeJIECO00PA3HO CHIKATH TEINIOTEXHUYECKYIO A (PEKTUBHOCTD OXJIAIUTEIIBHOTO TEIII000-
MeHHHMKa 12. JIyns 3TOM LeNM Ha BBIXOJAIIEM M3 TeriooOMeHHuKa 12 TpyOompoBoe
YCTaHOBIIEH JaT4UK 16 KOHTPOJIS TeMIepaTypsl OXJIaKAeHHOro anTudpusa t,,,= 5+ 1 °C.
Jatuuk 16 cBs3aH ¢ MarHUTHBIME TyckaTenssMu MII anekTpoaBurareneii BOCbMU OCEBBIX
BEHTWIATOPOB. [Ipu cHMWXeHUM 1, MpU MOCTOSHHON TEMIOTEXHUYECKON 3(P(HEKTUBHOCTH
O, OyAeT cHMXKAThCA TeMIlepaTypa OXJaxKAeHHoOro antudpusa t,,, < 5 °C. Jlatuuk 16
BOCIIPUHUMAET 3TO CHIDKEHUE W IMOJAeT KOMAaHJy Ha MOCJIEN0BATEIbHYIO OCTAHOBKY I10
JIBa BEHTWJIsATOpa y oxjaautens 12. CHuKEHUE pacxo/a XO0JIOAHOTO HAPYKHOTO BO3ayXa
L, uepe3 oxmaauTesb 12 BRI30BET CHIKCHHUE €T0 TEIUIOTEXHUIECKON 3 (HEeKTHBHOCTH, T.€.
YMEHBILIEHHE BEIWYMHBI NoOKaszarens Of,, Tak Hanpumep, pacueTHas TemIieparypa
HApPY>KHOTO BO3yXa B XOJOAHBIN Mepuo roja mo napamerpam b pis knumara MOCKBBI
t.x = —26 °C cormacno CII 131.13330. /[Ins momydeHHs TeMIepaTrypbl OXJIAXIAEHHOIO
antudpusza t,,,= 5 °C temnorexuudeckas 3(pQekTuBHOCTh oxyaautens 12 mo ¢opmyne
(5.1) nomxHa cocrasiAts Ot,,= 0,139.

TpeOyemast Tekyiias HHU3Kasi TEIIOTEXHUYECKas 3(P(HEKTUBHOCTh OXJIAIUTEIHLHOTO
TernoooMeHHnKka 12 moxkeT ObITh oOecrieueHa Mpu paboOTe MEHBIIEro YUcia OCEBBIX
BEHTHJIATOPOB.

Ha mnpuBOom omgHOTO OCEBOTO BEHTWIATOpA y oxiaauTens 12 3arpaymBaercs
1,825 kBt anekrposnepruu (14,6/8). T.e. mpu pabore OXJIaJAUTEIBHOTO TEIIOOOMEHHHUKA
12 npu t,, = -26 °C moTrpebiieHrEe HJIEKTPOIHEPTUHU IBYMS OCEBBIMH BEHTWISITOPAMU
cHmwkaeTcs B 4 pasa (16,8/2x1,825). C nmoHmwkeHHEeM TeMIIepaTypbl HAPYKHOTO BO3TyXa
BO3pacTaeT sHeprudeckas 3PPEeKTUBHOCTD PEKUMOB CBOOOTHOTO OXJIAKICHHS.

Jlnst obecrniedeHUss TIOCTOSIHCTBA TEMITEPATyphl OXJAXKIACHHOW JIO0 TEeMIIEPaTyphl
tux = 8 °C B TermmooOMeHHuKke 10 MUPKYISIMOHHOW BOJABI CAYXKHUT JAaTUYUK 15, UMEIOIINMA

HUMITYJIbCUBHYIO CBA3b C OJJIICKTPUYCCKHMM IIPHUBOJOM TPCXXOJ0Ir0 KIlallaHa 11. HpI/I
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cHmKkeHun ty, < 8 °C yacTh oxnaxkJeHHOro antudpusa ¢ remneparypoin t,,, = 5 °C Oyner
POXOJUTH IO MEPEeMbIUKE B TpexxoAoBou kiamaH 11, munys termoooMennuk 10. DTo
oOecreunBaeT KOJMYECTBEHHOE PETyJIUPOBAHUE TEINIOTEXHUYECKONH 3(PPeKTuBHOCTH
teroooOMenHruka 10 1yisi mosydeHus: MOCTOSTHCTBA TEMIIEPATyphl OXJIAXKJACHHOW BOJIbI
tux= 8 °C.

B pacueTHbIX yCNOBHUSAX HCIOJIB30BaHUS HapyxHOro Bo3ayxa L, mpu t,= —1,1 °C
MOJIyYCHHE XOJioJla B pexuMe CBOOOAHOTO OXJIAXACHUs oOecrneyuBaeTcs Mpu
HHEPreTHUECKOM TOKa3aTesie HCIOJIb30BAHUS SHEPTUU (KO3PPUIIMEHTE SHEPreTUYecKon

3 PEKTUBHOCTH CUCTEMBI):

o Q... _ (7.5)
+ N + N + N

6H .6X nac .1 nac .2 nac .3

B paccmarpuBaeMoM citydae XOJI0UIbHBIN KOI(PPUIIUEHT COCTABUT:

. 280 U (7.6)

146+4+5+75 311

[To cpaBHEHHIO C PEKUMOM XOJIOJOCHA0XKEHUS CUCTEMbl KOHAUIIMOHUPOBAHUS OT
paboThl XOJOMWUIBPHOW MAIIMHBI SHEPTEeTHYECKH IOKa3aTellb BBHIPAOOTKH XOJoJa Tpu
CBOOOJHOM OXJIaXKJCHUHU BO3pacTaeT B 3,3 pasa.

B xnnmaTte MOCKBBI CTOSIHME TEMIIEPATYP HApPYKHOTO Bo3ayxa oT —1,1 °C u Huxke
nponoikaerca 3033 u/ron [11]. [lomenieHuss BHYTpeHHEN 30HBI HYKJAIOTCS B XOJIOAE
KPYTJIBIM TOJ, YTO COCTaBJsieT BpeMsi pabotel cuctembl 8760 u/rox. CrnemoBarenbHO,
MPUMEHEHNUE PEeXUMa CBOOOAHOTO OXJIAKIEHUS TMO03BOJseT a0 35% BpemMeHu roja
obecnieunTh pabOTy CHUCTEMBI KOHIAWIIMOHUPOBAHWS BHYTPEHHUX TMOMEIICHHN OaHKa C
pPacxo/10M JIEKTPOIHEPTUU Ha BbIPaOOTKY X0JI0Ja B TpU U O0JIee pa3a MEHbIIIEe 10 CpaBHE-
HUIO C peXUMaMH pabOThl KOMIIPECCOPHBIX XOJOAWIBHBIX MalMH. [IpuHIMNIHATBHO
BO3MOJKHO ITyTeM BBIOOpa oxjaauTtelns 12 v miacTUHYATOro TEII00OMEHHUKA C OOJIBIION
TEIUIOTEXHUYECKON 3(P(PEKTUBHOCTHIO YBEJIUYUTHh BpEeMs B TOAy HPUMEHEHHUS peXruMa
CBOOOHOTO OXJIXKICHHSI BMECTO pa0OThI XOJIOAUIBHBIX MAIIIWH.

TennoTy noMENEeHW BHYTPEHHEW 30HBI 3[aHMS JHEPreTUYECKU PalHOHAIBHO
UCIIOJIb30BaTh JIJIi HAarpeBa MPUTOYHOTO HAPY>KHOTO BO3JyXa B IEHTPAJIbHBIX

KOHJMIIMOHEpax cucTteMbl. Takoe »sHepreTuyeckd 3S(PQPEKTUBHOE pelIeHUE IUPOKO
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npumensi S. I'. Kpondenba B mpoekTax TOCTHHMII BBICHIETO Kjacca, COOPYXEHHBIX B

Mockse B 1990-x romax.
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NPUJIOXKEHUE A

Oco0eHHOCTH ompeeIeHUs MOKa3aTe/ieil JHepreTudeckoi 3¢ ekTHBHOCTH
CHCTEM KOHAUIMOHMPOBAHMS BO31yXa B 3apy0esKHbIX MPAKTUKAX

A.1 B CIIA 11t KOHAUIMOHEPOB HEOOJIBIION MOITHOCTBIO CYIIECTBYET IPAKTUKA
ompeesIeHHs dHepreTuueckoi a¢pexTuBHOCTH 10 nokazaTeno SEEF.

SEEF (Seasonal Energy Efficiency Ratio) — oTHoIIeHHE BBIXOIHON 3SHEPruu
OXJIAXJEHUST K TOTpebssgemMoil snekrpuueckoil sHepruu (kak u EEF), omnako »TOT
KOA(DPUITMEHT MO3BOJSET MOMYYUTh XapaKTEPUCTUKY A(PPEeKTUBHOCTU OOOPYIOBaHUS B
T€YeHUe ce30Ha (IpU H3MEHSIOLIEHCS TeMIlepaType HapyKHOro Bo3ayxa). BemuuunHa
SEEF ucmnonp3yercst a1 KOHTUITMOHEPOB BO3IyXa MOITHOCTHIO 10 19 KkBT.

Bennuuna SEEF ycpennsiercs mo menomy amamna3oHy pa3HOCTEH TeMImepaTypbl
HApYKHOTO M BHYTPEHHETO BO3AyXa (MPU Pa3HOCTAX TEMIEPATyphl KaK MPU CTaHAAPTHBIX
YCIOBHSX M MEHBIIKX), B T. 4. KOTJIa TEMIIEpAaTypa HApPyKHOTo Bo3ayxa cocTasuseT 82 °F
(28 °C), a Temnepatypa Bo3ayxa nomemenus — 80 °F (27 °C).

[Ipy HU3KHMX Pa3HOCTAX TEMIlEpaTypbl BO3JyXa, HAOJIONAETCSd MOBBILICHUS
s dexkTuBHOCTH: abcomoTHas BennunHa SEEF kak mpaeuno 6omeme EEF na 15-35%.
Takolt k03(pGUUKEHT NO3BOJSIET CpaBHUBATh A()PEKTUBHOCTH PANMUHBIX MOJAENEH
KOHJIMIIMOHEPOB B pEabHBIX, a HE JIA0OPATOPHBIX YCIOBUSX.

Jlnst onpeneneHus: sHEpPreTuyeckon 3(PPeKTUBHOCTU KOHIUIIMOHEPOB HEOOIBIION
MOIIIHOCTH B PEXXHUME OTOIUICHHS IIMPOKO MCTIONb3yeTcs mokaszarens HSPF.

HSPF (Heating Seasonal Performance Factor) — xko>dduument, momoOHbII
BennunHe SEEF, oqHako oTHOCSIIUNCS K OTONUTEIHLHOMY CE30HY, a HE OXJIaAUTEILHOMY.

Crnenyer OTMETUTD, UTO TEIJIOBas U «xojioawibHash 3Heprus B CILIA uzmepsercs
B Btu (OpuTaHckue TepMUUecKre eIUHUIB), a dnekTpudeckas B Wh (BaTT-dachr).

[TockonbKy YacTto mjis yA0OCTBa HCHOJNB3YIOT MOIIHOCTHBIE €IWHULBI IS
cpaBHeHUS QP (PEKTUBHOCTH KOHIUITMOHEPOB, HEOOXOAMMO 0003HAYUTH U CXEMY NIepeBOaa

EER B cucremy CHU:

Btu
¢(EER ) = EER _,, -——= EER _,,, -0,293 . (A.1)

Wh
A.2 B 3amamHO-eBpONeHCKOM MpakTUKEucCIonab3yercs BenuunHa — ESEER

(EBpomnetickuii ce30HHBIM KOA(DPUIMEHT sSHepreTudeckor 3(HPEeKTUBHOCTH), KOTOPBIN
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ompenensiercs no Gopmyre:

ESEEF =a-EER ,, +b-EER ., +cC-EER ,, +d -EER

% % % 100 % !

riae a, b, ¢, d — HekoTopslie BecoBblie (hakTOphl Hpu BeiauunHax EER, ompeaenenusix mpu
cooTBeTcTBeHHO 25%-HOM, 50%-H0i1, 75%-HO0M M 100%-HON Harpy3ke. x pacyeTr BO
MHorom aHajioruyeH noaxoay AHRI u ASHRAE.

B kadecTBe TpeOOBaHMI K 000PYTOBAHUIO CUCTEM KOHIUIIMOHUPOBAHMS BO3TyXa
(OTarIMBAOMMX M OXJIAKIAIONINX TOMEIICHUH) MPUMEHSIOTCS HOPMUPYEMbIC BETUIHHBI
COP, EEF, SEEF, HSPF nns pasHpIXx THIOB KOHIUIIMOHEPOB B PA3IUYHBIX PEKHUMaX
padoTHI.

Cnengyer oOpaTWTh BHUMaHWE, YTO aMEPUKAHCKHHA TOJXOJ]] COBMEIIACT 3aJ1a4ud
CHUCTEM OTOIUICHHUS/OXJIAXICHUS TMOMEIICHU U CHCTEM BEHTUJIALIMH, T.C. IMPOYUE THIIbI
CHUCTEM OTOIUICHUS/OXJIaXACHHS (PaKTHICCKH HE TPEICTABICHBI.

EBpomnetickas mpakTHKa pacCMaTpUBaeT KOHAMIIMOHEPHI, pabOTAIOIINE B PEKUME
TEIUIOBBIX HACOCOB, HCKJIIOUMTENIBHO KaK BCIIOMOTaTelbHOE 00OpyJOBaHUE: IS
KOPPEKTHOTO OMPEACICHUS YHEPTEeTUHICCKON I(DPEKTUBHOCTH TaKUX WHKEHEPHBIX CHCTEM
KaK OTOTUICHUE W BEHTHJISIIUS, TTOJIOKCHHS HACTOSIIEH METOUKH HE TIPUMEHUMBI.

A.3 B nokymente ASHRAE 90.1-2013 nmpeacraBieHsl cieayromue TpeOoBaHUs K

3¢ (HEeKTHBHOCTH KIMMATHYECKOTO 000pyoBaHus (Tadbnuma A.1).

Tabnuuna A.1 — ®parment u3 Ttadbmuusl 6.8.1 ASHRAE90.1-2013: TpeGoBanus K

MUHHUMAJILHBIM TTapaMmeTpam sHepretudeckoit a¢dexruBnoctu HVAC-o00opynoBanus

MuHauMaJjgbHOe 3HAYeHHne

Tun IIpousBoauTeIbHOCTD T ——
odopynoBanust odopynoBanust SbheRTHBHOCTH
<65,000 Btu/h 13.0 SEER
11.0 EER

>65,000 Btu/h u <135,000 Btu/h 12.9 IEER (before 1/1/2017)

Cucrema VRF ¢ BO3TyIIHEM 14.6 IEER (as of 1/1/2017)

OXJIAKJICHUEM KOHJIeHCaTOpa 10.8 EER
(peKUM OXJIAXKICHHUA) >65,000 Btu/h u <135,000 Btu/h 12.7 IEER (before 1/1/2017)
14.4 |IEER(as of 1/1/2017)
10.6 EER

>135,000 Btu/h u <240,000 Btwh | 12.3 IEER (before 1/1/2017)
13.9 IEER (as of 1/1/2017)
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10.4 EER
>135,000 Btu/h u <240,000 Btwh | 12.1 IEER (before 1/1/2017)
13.7 IEER (as of 1/1/2017)

9.5 EER
11.0 IEER (before 1/1/2017)
12.7 IEER (as of 1/1/2017)
9.3EER
10.8 IEER (before 1/1/2017)
12.5 IEER (as of 1/1/2017)

>240,000 Btu/h

>240,000 Btu/h

<65,000 Btu/h 12.0 EER
Crcrema VRF ¢ BOISHBIM >65,000 Btu/h u <135,000 Btu/h 12.0 EER
OXJIaX/ICHNECM KOH/ICHCATOPa >135,000 Btu/h 10.0 EER
(peXuM OXJIAXKICHUS )
<135,000 Btu/h 16.2 EER
>135,000 Btu/h 13.8 EER
Cucrema VRF ¢ rpyHTOBBIM <135,000 Btu/h 13.4 EER
OXJIXK/ICHUEM KOHICHCATOPa
(PEKUM OXJIAK/IEHH) >135,000 Btu/h 11.0 EER
<65,000 Btu/h
(X01010TIPOU3BO/I. ) 7.1 HSPF
Cucrema VRF ¢ Bo31yIHbIM >65,000 Btu/h u 3.3 COPy
HArpeBOM HCIIAPUTEIS <135,000 Btu/h 2.25 COPy
(peXuM OTOTIIICHUS) (X0IIO0MPON3BOL.)
>135,000 Btu/h 3.2 COPy
(X0M0IOTIPON3BO/I. ) 2.05 COPy
<135,000 Btu/h
Cucrema VRF ¢ Bo1siHBIM (XONTOOTPOH3BOLL.) 4.2 COPy
HArpeBOM HCIIAPHUTEIIS
(PEXHMM OTOTLIEHNS) >135,000 Btu/h 3.9 COPy

(X01010TIPOU3BO/I. )

A.4 Taxxe B MHUPOBOH TpakTUKe TpeOoBaHUA K A((PEKTUBHOCTH BEHTUIISTOPOB
JUTSL Pa3UYHBIX THUIIOB CHCTEM W HMX D3JIEKTPOJBHUTATENeH, yka3aHUsA K 3(PQPEeKTHBHOCTH
TETJIOYTUIIN3aTOPOB BBITSHXKHOTO BO3/TyXa CUCTEM BEHTHIISIIHH.

Cnengyer OTMETHTh, YTO JHEpreTudeckas 3(PQGEeKTHBHOCTh CHUCTEM BEHTHIISIIUU
MOXET OBITh OXapaKTepHU30BaHA TOJLKO TIPM yYe€Te BCEH KOHCTPYHPYEMOMU

BEHTHJISAIIMOHHOM ceTh. B HacTosIeM mocoOnu 3TH BOIIPOCH HE PacCMaTpPHUBAIOTCS.

A.5 Bcro cTpykrypy TpeboBaHMII K CHCTeMaM KOHIUIIMOHHWPOBAHUS BO31yXa
MOYXHO BBIPA3UTh B CIIEAYIOLINME TPYIIIBL:

I. K O60py,ZIOBaHI/IIOZ JOJIZKHO COOTBCTCTBOBATh MHWHHMAJBbHBIM Tp€6OBaHI/ISIM K
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SHEPreTHUeCKON 3PPeKTUBHOCTH (KOIPDHUITUSHTHI — aHAJIIOTH € U Ey).

2. K cucreMaM oXJ1akJICHHs: HOBBIC CHCTEMBI, OPTaHU3yEMbIC JUISI 0OCITY>KUBaHUS
paHee HEOXJIAKIAEMBIX TIOMEIICHUN JTOHKHBI COOTBETCTBOBATH TPEOOBAHUSM, TIPU STOM
BHCCCHHE M3MCHCHHMH B CYIIECTBYIOIIHNE CHUCTEMbI HE JODKHO CHHXKaTh d()PEKTUBHOCTD
UMEIOIINUXCS CUCTEM YTHIIM3AIMH TEIUIOTHI BRITS)KHOTO BO3TyXa.

3. K Bo3myxoBojgam: HOBBIE W BHOBb 3aMEHSEMBIC BO3AYXOBOJBI JIOJKHBI
COOTBETCTBOBAThH JICUCTBYIOIIUM TPEOOBAHUAM, B T. U. K IPUMEHSICMOMN TEIIJIOU30JISAIIHH.

4. K TtpyOam: HOBBIE W BHOBb 3aMEHsSIEMbIC TPYyOBI JODKHBI COOTBETCTBOBATH
JEHUCTBYIONTUM TPeOOBAaHUSM, B T. 4. K IPUMEHIEMOU TETUION30JISIITUH.

[Ipu sTOM cCyliecTByeT TpuU IyTH COONIOACHUS TPeOOBaHUI: YIPOIIECHHBIH,
npennuceiBarommii 1 ECB («energy cost budgety).

Ynpowennolii mogxoa MpUMEHUM JIJISL OJHO- U JIBYXATAXHBIX 3JaHUM, TIOIIAIbIO
no mpubmmurensro 2300 M° ¢ oxHO30HambHBIME cucteMamu HVAC u MecTHbIMH
KOHIUITMOHEPAMH W/WIH CIUTUT-CHCTeMaMH (HEOOXOIMMO OJHOBPEMEHHOE BBITTOJTHCHHE
BCEX COCTABJISIFOIIUX JJISI IPUMEHEHHS YIIPOIIEHHOTO MOAX0/1a).

[Tpu MCTOMB30BaHUM YITPOIIEHHOTO MOAX0/1a UCIIOIB3YIOTCS TPEOOBaHUS pasjernia
6 cranmapta ASHRAE 90.1-2013 ns 0AHO30HAIBHBIX CHCTEM IIEHTPAIBHOTO OTOTUICHHUS,
BEHTWIAIIMN ¥ KOHIUITMOHUPOBAHUS BO3/yXa, IS YIPABICHUS OJHO30HAIBHBIX CHCTEM C
MIEPEMEHHBIM PAcXoJO0M BO31yXa, IS OOOpYAOBaHUS, BBIPAOATHIBAIOIIETO TEILIOTY H
XOJIO/, HJisi TEIUIOYTWJIM3aTOPOB U IKOHOMAM3EpPOB HA CTOPOHE OXJAXKICHUS, IS
JBOMHOrO 33JIaHHOTO 3HAYEHMSI HACTPOEK TEPMOCTATOB (MO0 PyYHOTO yIpaBieHUs ), AJIs
VOpaBJICHUS TEIUIOBBIM HACOCOM, JUISl HCKJIIOYCHHS TOBTOPHOTO IIOJOTPEBa M
OJTHOBPEMEHHOTO HarpeBa/OXJIXKACHUS BO3AyXa, JUIsl OTCEUYKH TEMIIepaTypHBIX HACTPOEK,
JUTSI U30JISIITUM TPYO M BO3JTYXOBOJIOB, JIJIsI 0AaTaHCUPOBKHU BO3TyXOBOJOB, CHCTEM 3ab0opa 1
BBIOpOCA BO3/yXa, JIJISl TEPMOCTATHYECKOTO KOHTPOJISI JUIsl UCKITFOUECHHS OJHOBPEMEHHOTO
HarpeBa W OXJIAXJCHHS TOMEIICHHWM, NJIsi KOHTPOJIA TOTPEOHOCTEH B BO3AyXe M K
BBIKJTIOUATEIISM.

Obszamenvhvle TpeOoOBaHWs (TIPENNMUCAHUS) YCTAHABIMBAIOTCS B OTHOIICHUH
MUHUMAJIbHBIX TpPeOOBaHMK K SHepreTudecko 3S(QeKkTHBHOCTH 00OpYyAOBaHUSA, K

pacueTaM M yIpaBJI€HUIO, a TaKKe K KOHCTPYKTUBHBIM ocoOeHHOocTsIM cucteM HVAC u
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TEIUIOBOW M30JIALIUU CETEN.

[IpeanuchiBaronMii MyTh HAMpaBIeH Ha COOII0IeHUE 003aTENbHBIX TPeOOBAHUHN U
pacupocTpaHsieTcss Ha CIEAYIOIIME 3JIEMEHTBl CHCTEM OTOIUIEHUS, BEHTWIALMH U
KOHJUIITMOHUPOBAHUS BO3JlyXa: SKOHOMaM3ephbl IJIsi CUCTEM OXJIXKIEHUS, OrpaHHYCHUE
OJIHOBPEMEHHOTO HarpeBa M OXJIAXKICHUS, NMPOCKTUPOBAHUE U YINPABICHHUE CUCTEMaMU
BO3/1yXOpacnpeieseHusi, MPOCKTUPOBAHUE W YIPABICHUE XUIAKOCTHBIMH CHCTEMaMH B
COCTaBE YKa3aHHBIX CHUCTEM, JIJIi BHIHOCHBIX KOHJIEHCATOPOB CHCTEM OXJIAXKICHUS, JIs
CUCTEM TEeIUIOYTUIIU3alliH, AJISl BBITSDKHBIX CUCTEM BEHTWJISIMH, JUIS HAIMOJIBHBIX CHCTEM
JYYUCTOTO OTOIUICHHMSI, JJIA 3alUThl OT 3aMep3aHHsl SJEMEHTOB CHCTEM, JJIs JBEPHBIX
BBIKJTFOYATENEH U JUIsl CUCTEM XO0JIO0CHAOKEHUSI.

Hns cucrem BomsHoro otomeans (ASHRAE kmaccudummpyer cucteMsl
BOJSIHOTO OTOIUIEHHs Kak oTaenbHele SWH  cucteMbl) BO3MOXKHO —JIOCTHIKEHUE
coOMI0ICHNS 00S13aTENIbHBIM TPEOOBAHUSM C IOMOILBIO IMPEANUCHIBAIOUIETO MYTH U C
nomotmbto  «Energy Cost Budget». B 3Tom ciiydae, mNpeANMCHIBAIOIMNN ITyTh
XapakTepu3yercsi TpeOOBaHUSIMU K pacueTy Harpy3ok, K 3QQekTuBHOCTU 000PYI0BaHUS,
K TEIUIOM30JsUuMu TpyO, K CHUCTEMaM YIpaBieHHUs, a TaKke K pe3epByapam
(pacmmpuTeNnbHBIM 0akaMm) U K KoMmreHcatopaMm. CrielyeT OTMETHTb, YTO IETbHO OLIEHUTh
HHEPreTHUECcKyI0 3(P(PEKTUBHOCTh CHUCTEM OTOIUIEHUS BO3MOKHO TOJIBKO TP ydeTe BCe
KOHCTPYUPYEMOW CHUCTEMBI TPYO M THUIPABINYECKUX PEKHMOB, peaiu3yeMble B HHUX. B
HACTOSAILEM MOCOOUHU 3TH BOIIPOCHI HE PACCMATPUBAIOTCSI.

A.6  Poccuiickas ~ OTIOUTENbHO-BEHTWIALIMOHHAS  IIKOJA  HCTOPUYECKH
0asupoBarach Ha HEMEIKOM OIBITE C YYETOM KIMMATOJOTHYECKUX M HHBIX (PaKTOPOB,
xapakTepHbIx 11 Poccniickont @enepaunu.

B cBsi3u ¢ 3TUM B HACTOAIIEM MOCOOMH TIOTYCPKHYTHI HCKITIOUNTENbHBIE (DYHKIIUN
CUCTEM OTOIUICHHUS M BEHTWISALMH, a IPU ONpPEACIICHUN dHEPreTuYneckon 3¢ HeKTUBHOCTH
CUCTEM KOHJIUIIMOHUPOBAHUS BO3/lyXa OLIEHKA MPOU3BOAUTCS UCKIIOUUTENIBHO 0 PEKUMY
OXJIQXKICHHUS.

[Tpuuem sHEpreTHUECKHUE 3aTPaThl BEHTUISTOPOB, OOECIEUNBAIOIINX BO3AYIITHBIN
PEXHUM, TIPH OILIEHKE 3HEProd(d(HEKTUBHOCTH CHUCTEM KOHIWIIMOHMPBOAHMS BO3Iy3Xa HE

HCIIOJIB3YIOT: YKA3aHHBIC OHCPICTUYCCKHUC 3aTpaTbl JOJIKHBI OBITh YUYTCHBI IIpU
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OTIpe/IeNICHUH SHEpreTudeckoi 3((HEeKTUBHOCTH CUCTEM BEHTUIISILIUU.

3aTpatrhl TEIJIOBOM SHEPryUU, HEOOXOIUMBIE JUIsi HarpeBaHUsl HAPY>KHOTO /WU
MIPUTOYHOTO BO3/AyXa, 00pa3yrolIHuecs: B UEHTPAIBHBIX KOHIUIMOHEPAX, PACCMATPUBAIOT
KaK COCTABJISIFOIILYI0 BEHTUJISIIIUOHHBIX TEIUIOBBIX MOTEPh U YUUTHIBAIOT MPU OIPEICIICHUN
sHEpreTuyeckor 3HEKTUBHOCTH CUCTEM OTOIUICHHUS.

Takke pEKOMEHIYeTCs MAaKCUMajbHO MCIOJIb30BaTh BO3MOYKHOCTH CHCTEM
BEHTUJISIIMU 1711 MOJJEP>KaHUs ONTHUMAJIbHBIX IMapaMeTpPOB MHUKPOKIMMAaTa U KadecTBa
BO3/lyXa.

[Ipouecc yBIaXHEHHUS XapaKTEpU3YETCs, MPEKIE BCEro, HE SHEPreTHUYECKUMU
3aTpaTam, a BogonorpedyieHueM. Ilpu 3ToM OLEHUTH 3aTpaThl SHEPTHH HA YBIA)KHEHUE
OTHOCUTEJBHO JIETKO — MO MOTPeOIseMOl HacocaMM 3JIEKTPOIHEPTUU Uil MOJa4H
YBIKHSIOLIEN BOJIBI.

B umenom mna Poccum HexapakTepHO CcOoBMelleHME (YHKUMU OTOIUICHUS,
BEHTWILIMM W KOHJUIMOHUPOBAHUS BO3[yXa B paMKax €IMHOIO OOOpPYIOBAHMS: ITO
HEleJecoo0pa3Ho M3-3a YCIOBUM KiuMmaTa (Hampumep, peIHErojoBas TeMmIeparypa
BO31yxa B ropojae Mockpa cocrapisieT +3,7 °C) u TpeOoBaHUI K OE€30MaCHOCTH, B T. H.
HAJEKHOCTU  COOTBETCTBYIOIIMX  MH)XEHEPHBIX CHUCTEM  OTOIUIEHMS, a  TakKke

OKOHOMMWYCCKH.
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MHNPUJIOKEHUE b
Ocob0enHocTH onpee/ieHIs TEIMIONOCTYIJICHU I

OT X0351CTBEHHOM JACATCIBbHOCTH Y€/ 10BCKAa " COJIHEYHOM paananuu

b.1 TennoBble MNOCTYIUIEHHsI XapaKTEPU3YIOTCS HECTALMOHAPHBIM XapaKTEepOM
BBIJICJICHHS], T.€. ©3MEHEHHEM MX a0COJIFOTHBIX BEJIMYMH B TEUEHUE BPEMEHHU.

[Ipy 5TOM B OTIIMYME OT TPAHCMHMCCHUOHHBIX W BEHTWISLUMOHHBIX TEIUIOBBIX
MOTEPh/MOCTYIUICHU TEIUIOBbIE MOCTYIJICHUS! OT XO3SHCTBEHHON JESTEIBHOCTH YeJIOBEeKa
n ot CoJIHIIAa HE 3aBHUCAT OT TEMIIEPATyphl HAPYKHOIO BO31yXa, T.€. MAaKCUMAJIbHbBIC
Harpy3Ku OT pa3jMyYHbIX COCTABIISAIOIIUX MOTYT ce€0sl IPOSBIAThH B Pa3HbIE YAChl CYTOK.

Jnst KoppeKTHOro ydera TpeOyeMOW MOIIHOCTA CHUCTEM KOHJAMIIMOHUPOBAHUS
BO3JyXa HEOOXOJUMO YTOYHEHHUE TMPEACTaBICHUS 00 MMEIOMIUXCS  TEIUIOBBIX
ITOCTYTIJICHUSX.

b.2 TennoBele MOCTYIJIEHUSI B PE3YJIbTATE XO3SIMCTBEHHOW IEATEIBHOCTH JIOJEH
00yCNaBIMBAIOTCS KaK COOCTBEHHBIMH TEIUIOBBLACIECHUSIMU OT JIIOJEH, TaK U TEIIOTOH,
BBIJICJISIIONIE TpU  DKCILTyaTallMk  JIEKTPOOOOPYIOBaHUSA, OCBEIIECHUS, TOPSYEro
BOJIOCHA0KEHUS, a TAK)KE MIPU CKUTAHUU T'a3a B MPOLIECCE MPUTOTOBICHUS TUIIIH.

XO03ICTBEHHAsI JI€ATEJIBHOCTh YEJIOBEKA XapaKTEPU3YETCS OTHOCHUTEIIbHBIM
IIOCTOSTHCTBOM: B TEYEHHME T0JIa YEJIOBEKA BBINOJHAECT OJHU M TE€ XK€ MPOLEAYpPHI IO
IIPUTOTOBJIEHUIO MHINK, TNPOBEIECHUIO J0Cyra, a TaKXe CaHUTAPHO-TUITMEHUYECKUE
MIPOLEAYPHI.

Pexxnm denoBeka, Kak MpaBWIO, TOAYUHSIETCSA HEEIBHOMY LIUKITY:

— 7151 paboTAOIIMX U yYalIUXCs Tpaxaan: 5 pabounx U 2 BHIXOJHBIX;

— JUTsl IGHCUOHEPOB: 0e3 pabouuXx JTHEMH.

Kpome Toro, oueHb BaKHBIM SIBJISIETCS THIl CEMbH, HACEIAIOIIEH KBapTHUPY WU
noM. B 3aBucHMMOCTH OT cocTaBa CEMbHM YKa3aHHbIE THIIOBBIE MPOLEAYPHI MOTYT
HECKOJIBKO OTJIMYAThCS APYT OT APYyra: 3a NPUTOTOBIICHHE NMUIIM B CEMbE, KAK MPABUIIO,
OTBEYAET OJUH YEJIOBEK — BEAYLIUN X034iCcTBO. HO, T.K. IMIIIa MMEET OTpaHUYEHHBIN CPOK
TOJHOCTU B TOTOBOM K YNOTPEOJIEHHUIO COCTOSIHUM, TO 00BEM IpOLELYp, HAIPABIECHHBIX

Ha IPUTOTOBJICHUC IMHIIH, UMECT HCHHHCﬁHYIO 3aBUCHUMOCTBh OT KOJHMYECTBA YCJIIOBCK B
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MPOCTEUIINX TUNAX CEMEW, T.C. YBEJIUWYEHUE TEIUIOBBIJEICHUN H3-3a MPUTOTOBJICHUS
MUY TPOUCXOTUT HEMPOMOPIIMOHATIBLHO YBETUYEHUIO COCTABA CEMbH.

Opnako, HampuMmep, CaAHUTAPHO-TUTUEHUYECKUE MPOUEAYpPbl  OJHO3HAYHO
XapaKTEepU3yIOTCSl JIMHEWMHOW 3aBHCHUMOCTBIO: C KaXKIbII HOBBIM YJIEHOM CEMbHU
PaBHOMEPHO BO3PACTAIOT U TEIJIOBBIEC BBIJICJICHUS B pe3yJIbTaTe MPUHSATHSA JIyllla, BAHHBI U
MPOYUX MOJOOHBIX MPOTIEAYD.

Kpome Toro, gomamHuii JOCYr COBPEMEHHOTO YeEJOBEKa TECHO CBS3aH C
MOTPEOJICHUEM AJIEKTPUUYECTBA: C KOMIBIOTEPOM WJIM TEJIEBU30POM, UTO TaKXKe
CIIPaBEJIMBO M JUIsl TpakaaH Ha neHcuu. OIHaKo Il JeTed XapaKTEepHO MPOBEACHUE
3HAUYUTETLHOTO BPEMEHHU U BHE J0Ma (JJOCYT BHEIIHUIA).

b.3 KiaccuduimpoBars 6a30Bble THIBI CEMEN MO COCTaBY MOYKHO CJEIYIOLIUM
obpazom:

— OJIMHOKHI YEIIOBEK;

— npocTreimas (HyKJIeapHas) CEMbS:

1) HemoJsiHAsI HyKJIeapHash CEMbs: ABOE B3POCIbIX (MYX M JKE€HA) MM B3POCIBIA U

pebenok (2 uenosexa);

2) ToJIHAsh HyKJIeapHas CeMbs: JBOC B3POCIBIX (OTEIl M MaTh) U OJMH PEOCHOK

(3 uenoseka);

3) mosiHas HyKJeapHasi CEMbs: JBO€ B3pOCIbIX (OTEIl U MaTb) M JIBOE JAETel

(4 uenosexa);

— CJIO’)KHAsI CEMbSI:

1) mpocreimuii TUI: JIBO€ B3pOCHBIX (OTEll U MaTh), PEOEHOK M TEHCHUOHEP

(4 uenosexa);

2) cTaHAapTHBIM THUM: JBOE B3pOCJBIX (OTEll M MaTh), ABOE JETEH W MEHCUOHEP

(5 uenosex).

[lon mpocrewmvii W CTaHOAPTHBIA THUIBI CIOKHOM CEMBH TakK»Ke MOMAIaroT
MHOTOYMCJICHHBIC COYETAHUSI B3POCIBIX, HESBIISIOMIUXCS MY>KEM U JKCHOM.

CembH, B KOTOPBIX YHCJICHHOCTH COCTaBJISIET Ooyiee S5 dYeNOBEK, IS IIesied
OMpeJeeHUs] TEIUIOBbIX BBIJEICHUM HE paccMaTpUBAIMCh (10JiA MOJAOOHBIM ceMell He

npesbimact 1% OT BCeX OCTAIbHBIX TUIIOB).
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[Ipennosiaraercsi, 4TO B KaXJA0W U3 NPEACTABICHHBIX TUIIOB CEMEW POJIM YJICHOB
0 OTHOUIEHWIO K BEICHHUIO XO3SWCTBY OINPEAENSIOTCS JIOCTaTOYHO CTpPOro, T.€.
BBIJICJISIFOTCS. BEAYILUN YJIEH CEMbH, OMPEICIISAIONINI IPUTOTOBICHUE MUIIU U HEKOTOPHIE
IPOYKE MPOLEAYPHI, U BETOMBIH.

KpoMe Toro, mpum yBEIMYEHHUM COCTaBa CEMbH MPEIYCMOTPEHO YCIOKHEHUE
poJieli:  BBOJMTCA TaK Ha3bIBAEMBIA  PEPIIEKCUPYIOIIMA  YIE€H, XO35AHCTBEHHAs
JEeSTEeIBbHOCTh KOTOPOTO OJIM3Ka K BEJOMOMY, OJIHAKO TIPU HEOOXOJIUMOCTH TaKOMY YJICHY
MOTYT OBITh JIEJIETUPOBAHBI HEKOTOPHIC TTOJTHOMOYHS BEAYIIETO WICHA.

Takxe 71 CIOXKHBIX CEMEN NPEAYCMOTPEHO HAIMYKME OJHOTO YJI€HA IEHCUOHHOTO
BO3pacTa, MOBEJACHUE KOTOPOTO KJIACCU(PUIIMPYET JAHHOTO WieHa KaK BEAOMOIO, OJHAKO
HEKOTOpble ()YHKIUMHU, B T. Y. MO MPUTOTOBJICHUIO MUIIM MOTYT OBITh BO3JIOKEHBI U Ha
BEJOMOTO YJIEHA CEMBbU IIEHCUOHHOT'O BO3pacTa.

Jnsg  kaxaoro wieHa KaxJIoro TUIAa PACCMOTPEHHBIX CEMEH COCTAaBJICHBI
YCPEIHEHHbIE PEKUMHbBIE KapThl OCYILIECTBICHUS JeATeabHOCTH (Tadnuusl b.1-b.16).

b.4 Xo3saiicTBEHHO-OBITOBAsA  JE€ATEILHOCTH JIOJEH B JKWIBIX  3JaHUAX
KJ1accuuUIMpoBaHa MO CTaHAAPTU30BAHHBIM MPOLETyPaM.

Ha oOcCHOBaHMM COCTaBIICHHBIX pEXKHUMHBIX KapT [Js Pa3JIUYHBIX YJICHOB
Pa3IMYHBIX THUIIOB CEMEW TMOJIy4YEHbl JaHHBIE O MPOJOJLKUTEIIBHOCTH Pa3JIMYHbIX
CTaHJaPTU30BaHHBIX MPOLEYp B pa3pese Heaenu (Tadmunbl b.17-5.22).

DHepreTuyeckue  TEIUIOBbIE  BBIICIICHHS,  COCTaBIISIIOLIME  BBIICIICHHbBIC
CTaHJapTU30BaHHBIE MPOLIEAYPhI, COOpaHbI MOAJIEMEHTHO B Tabnuile b.23.

B Ttabnune b.24 pasmeleHa cBojika 3aTpayMBaeMoOro BPEMEHHM Ha IMPOBEJCHUE
CTaHIAPTU30BAHHBIX MTPOLEIYD ISl OCHOBHBIX PACCMOTPEHHBIX TUIIOB CEMEM.

Ha ocHoBanuu maHHBIX, pa3MmelieHHbIX B Tabmunax b.23 u b.24, BeinmonHeHa
OIICHKAa CYMMAapHBIX OBITOBBIX TEIUIOBBIX BBIICIEHUH OT CEMbH IPU TPOKUBAHUU B
KBAapTHUPE ISl CTAHAAPTU30BAHHBIX MPOLEIYP C YUETOM MPOAOJIKUTEIBHOCTH YKA3aHHOTO
TUTA JeSITeNBHOCTH (Tabnuia b.25).

Ha ocHOBaHMM BBITIIEU3TI0KEHHOTO OMPEICICHBI PE3yJbTUPYIONINE OBITOBBIC
TEIJIOBBIE BBIJCIICHUS OT CEMbU IIPU MPOKMBAHUM B KBapTuUpe, BT, U yJenbHbie ObITOBBIE

TCIUIOBBIC TIIOCTYIIJICHUS OT XO3SIMCTBEHHOM JACATCIBbHOCTH JIIO,Heﬁ A1 HCKOTOPLBIX
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CTaHJAPTHBIX KBapTUpP 3aaHHOW tuiomiaau (tabmumna b.26). JletanpHble MaHHBIE TIO
yIENbHBIM OBITOBBIM TEIUIOBBIM BBIJCJIICHUSM IS Pa3IMYHBIX THUIOB CEMEH MpH
Pa3IMYHBIX PACTIONAra€MbIX IJIOMIAASAX KBAPTUPHI MTPEICTABICHBI HA pUCyHKe b.1.

VY nenbHble OBITOBBIE TETUIOTHI MOCTYTUICHUS, Br/M?, s Pa3JIMYHBIX TUIIOB CEMEU
B 3aBHCHUMOCTU OT OOIIEH MIONaAu 3aHUMAeMOU KBapTUPBI, TPUXOASIIMECS HAa OJIHOTO
YEJI0OBEKA, MPEICTABICHBI HA pUCYHKE b.2.

HToroBble [aHHbIE MO YCPEIHEHHBIM YJEIbHBIM OBITOBBIM MMOCTYILJICHUSM
TETUIOTHI B IEPECUETE HA KUITYIO MUIOMIA/Ib, B/, MPEJCTABJIEHA HA pUCYHKE b.3.

TernoBbie TOCTYIJIEHHUS OT XO3SIMCTBEHHOU JIESITETBHOCTH JIIOJIEN B TEUEHUE BCETO
roJia MOTYT OBITh PACCMOTPEHBI KaK YCPEIHEHHAsI IOCTOsIHHAS BEJTUYHHA.

b.5 TemnoBble MOCTYyIUICHUS OT COJHEYHOM paJuali XapaKTEePU3YIOTCs
OTHOCHUTEIJIbHO HEBBICOKOM HMHTEHCHUBHOCTBIO II0 CPaBHEHMIO CO CTpaHamu EBpocorosa,
CHIA u Kutaem.

Pacuer temonocTtyniueHuid OT COJHEYHOM paavaluyd B OTOIMTENIBHBIM CE30H
CJIeIyeT OCYIIECTBIIATh C momonisio «llocobusi mo pacueraMm TEIUIONOCTYIJICHUM B
3JaHUE OT MPOHUKAIOUIECH COJTHEUHOW paJualliy 32 OTONUTEIbHBINA IEPUOI.

JIns pacdyeToB TEIUIONOCTYIUIEHUH OT COJIHEYHOM paJvalMy B TEIUIbIA TEPUO.
rojia 10 pa3pabOTKH CTaHAAPTU30BAHHOW METOJWKH, MCIIOIL3YIONIEH armapaT yIeIbHbIX
XapaKTEPUCTHK, CIIEAYET ONMUPATHCS HA UMEIOLIUECS METOAUKHU: HAPUMEP, NPUIOKEHUE
12 «OmnpeneneHne KOIMYECTBA TEIIa, MOCTYIAIOIIETO B MOMEIICHUS 32 CUET COJTHEUHOMN
paguanuny CHull 11-33-75 OToruieHue, BEHTWIALMS U KOHIUIIMOHUPOBAHUE BO3TyXa

Kpome Toro, [ij1st OCyIIecTBICHUS MOJOOHBIX pacUue€TOB CIAEAYET TAK)KE YUUTHIBATH
HAJIMYKE MPOTUBOCTOSIIMX 3JAHUM, MPEIMSITCTBYIOIIUX MNPOHUKHOBEHUIO COJHEYHOU

pauanum.
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Tab6nuna b.1 — Pexxumuas kapTa 4ejaoBeKa, IPeICTaBICHHOTO CEMbEH: OAMHOKUI YEIIOBEK

Ku3zuenesaTenbHOCTh CEMbBH. ITonenenvbuuk, | BTopHUK, Cpena, Yersepr, IIgTHUnA, Cy606ota, | Bockpecenue, ;yreMip I:(?
OJIMHOKHUH YeJIOBEK q q q q q q q fl[ o,
Jlomawnsisi dOessmenbHoCmb

Con 8 8 8 8 8 8 8 56

Y TPCHHUE THIHEHHUECKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
IPOLEAYPHI

3aBTpaKk C MPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669
O06ex ¢ MPUTOTOBIICHUEM - - - - - 1 1 2
YXKWH C IPUTOTOBIICHUEM 1 1 1 1 1 0,5 0,5 6
Hocyr ¢ TB wiu komnbsroTepom 15 2,5 15 2,5 1 5 7 21
BeuepHue rurnennueckue 05 0.5 05 0.5 0.5 05 0.5 35
1110]01 (5134031

UTOI'O: 12 13 12 13 11,5 16 18 95,5
Ilpouas oesmenvhocmy

Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[Tepensuxenue "nom-padbota-gom" 2 2 2 2 2 - - 10
Jocyr BHeITHUM (OTIBIX, TOKYITKH) 2 1 2 1 2,5 8 6 22,5
BCET'O: 24 24 24 24 24 24 24 168

[IpumeyaHue: AId peKUMHON KapThl NMPEANojaraeTcsl 3HaYUTENIbHbIA 00bEM BHEIIHETO JOCYra U NpoYeil NesTeIbHOCTH,

HeoOpasytomei nmotpedaeHue sHepruu (cBoime 43%).
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Ta6JII/IHa b.2 — Pexxumnas KapTa 9CJIOBCKaA, ITPCACTABJICHHOTO CEMbEH: HEIOJIHAS HYKJICApHAas,

BEAYIIMN YICH

CymmapHo

KuzHenesTeIbHOCTh YeI0BeKa: [ToHenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
HETOJTHAS HyKJICapHAsI CEMbSI q q 4
JloMariHsist 1eTeIbHOCTh
BEJYIIETO
Con 8 8 8 8 8 8 8 56
Y TPCHHHC MHIHEHHCCKHC 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpaK C IPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669
O06ex ¢ MpUTOTOBIICHUEM - - - - - 1 1 2
VYKUH ¢ TPUTOTOBJICHUEM 1 1 1 1 1 0,5 0,5 6
Hocyr ¢ TB niu komneroTepomM 1,5 25 15 25 1 5 7 21
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
MPOLEAYPHI
NUTOI'O: 12 13 12 13 11,5 16 18 95,5
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jocyr BHeUIHM (OTBIX, TOKYIIKH) 2 1 2 1 2,5 8 6 22,5
BCEI'O: 24 24 24 24 24 24 24 168
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Ta6JII/IHa b.3 — Pexxumnas KapTa 9CJIOBCKaA, ITPCACTABJICHHOTO CEMbEH: HEIOJIHAS HYKJICApHas,

BE€JIOMBIN 4IEH

CymmapHo

JKu3HenesaTenbHOCTh YeIOBEKa: IToHnenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
HETOJTHAS HyKJICapHAasi CEMbS g q 4
JlomarnHss AesITebHOCTD
BEIOMOTIO
Con 8 8 8 8 8 8 8 56
YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0
O06ex ¢ MpUTOTOBIICHUEM - - - - - - - 0
VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0
Hocyr ¢ TB niu komneroTepomM 3 4 3 4 2 7 7 30
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
MPOLEAYPHI
HUTOI'O: 11,833 12,833 11,833 12,833 10,833 15,833 15,833 91,831
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jlocyr BHENTHUH (OTIBIX, TIOKYITKH) 2,167 1,167 2,167 1,167 3,167 8,167 8,167 26,169
BCETO: 24 24 24 24 24 24 24 168
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Tabnuua b.4 — PexxuMHas kapTa 4eiaoBeKa, Mpe/ICTaBIEHHOTO CeMbel: MmonHas HykieapHas (1 pedeHok),

BEAYIIMN YIEH

CymmapHo

KuzHenesTeIbHOCTh YeI0BeKa: [ToHenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
noJiHast HykJieapHasi ceMbst (1 pe0.) q q u
JloMariHsist 1eTeIbHOCTh
BE/IYILIETO
Con 8 8 8 8 8 8 8 56
Y TPCHHHC MHIHEHHCCKHC 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpaK C IPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669
O06ex ¢ MpUTOTOBIICHUEM - - - - - 1 1 2
VYKUH ¢ TPUTOTOBJICHUEM 15 1,5 15 1,5 15 0,5 0,5 8,5
Hocyr ¢ TB niu komneroTepomM 1 2 1 2 1 5 7 19
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
poLeTyphl
NUTOI'O: 12 13 12 13 12 16 18 96
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jocyr BHeUIHM (OTBIX, TOKYIIKH) 2 1 2 1 2 8 6 22
BCEI'O: 24 24 24 24 24 24 24 168
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Tabnuua b.5 — PexxuMHas kapTa ueiaoBeKa, Ipe/ICTaBIEHHOTO CeEMbel: MmoHas HykieapHas (1 pedeHok),

pedaekcupyroumi 4ieH

CymmapHo

JKu3HenesaTenbHOCTh YeIOBEKa: IToHnenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
noJiHast HykJieapHasi ceMbst (1 pe0.) q q u
JloMamnHss 1eITeIbHOCTh pedlieKc.
Con 8 8 8 8 8 8 8 56
Y TPCHHHE THIHEHHHECKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
POIIETyPHI
3aBTpaK ¢ MPUTOTOBICHHEM - - - - - - - 0
O0en ¢ MPUrOTOBJICHHEM - - - - - - - 0
VY3KHH C IPUTOTOBJIICHUEM - - - - - - - 0
Hocyr ¢ TB wiu komnbsroTepom 2 3 2 3 2 7 7 26
BeuepHue rurneHuYecKue 05 05 0.5 0.5 05 0.5 05 35
IPOIIETyPHI
HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Tpodas nesATeIbHOCTh
PaGora/yueba c obenom 8 8 8 8 8 - - 40
[Tepensuxenue "nom-padbota-gom" 2 2 2 2 2 - - 10
Jocyr BHEUTHUH (OTBIX, TOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCETO: 24 24 24 24 24 24 24 168
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Tabnuua b.6 — PexxuMHas kapTa ueiaoBeKa, Mpe/ICTaBICHHOTO CEMbE: MmonHas HykieapHas (1 pedeHok),

BE€JIOMBIN 4IEH

CymmapHo

JKu3HenesaTenLHOCTh YeoBeKa: IToHnenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
noJiHast HykJieapHasi ceMbst (1 pe0.) q q u
JlomarnHss AesITebHOCTD
BEIOMOTIO
Con 8 8 8 8 8 8 8 56
YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0
O06ex ¢ MpUTOTOBIICHUEM - - - - - - - 0
VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0
Hocyr ¢ TB niu koMneroTepoM 2 3 2 3 2 7 7 26
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
MPOLEAYPHI
HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jlocyr BHENTHUH (OTIBIX, TIOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCETO: 24 24 24 24 24 24 24 168
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Tabnuua b.7 — PexxuMHast kapTa yesoBeKa, Ipe/ICTaBICEHHOIO CEMbE: MoJTHasl HykieapHas (2 peOeHka),

BEAYIIMN YIEH

CymmapHo

KuzHenesTeIbHOCTh YeI0BeKa: [ToHenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
MOJIHASI HyKJIeapHasi ceMbst (2 J1eT.) q q u
JloMariHsist 1eTeIbHOCTh
BE/IYILIETO
Con 8 8 8 8 8 8 8 56
Y TPCHHHC MHIHEHHCCKHC 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpaK C IPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669
O06ex ¢ MpUTOTOBIICHUEM - - - - - 1 1 2
VYKUH ¢ TPUTOTOBJICHUEM 15 1,5 15 1,5 15 0,5 0,5 8,5
Hocyr ¢ TB niu komneroTepomM 1 2 1 2 1 5 7 19
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
poLeTyphl
HUTOI'O: 12 13 12 13 12 16 18 96
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jocyr BHeUIHM (OTBIX, TOKYIIKH) 2 1 2 1 2 8 6 22
BCEI'O: 24 24 24 24 24 24 24 168
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Tab6nuua b.8 — PexxuMHast kapTa uesoBeKa, Ipe/ICTaBICHHOIO CEMbE: MoJHasl HykieapHas (2 peOeHka),

pedaekcupyroumi 4ieH

CymmapHo

JKu3HenesaTenbHOCTD YeIOBEKA: IToHnenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
MOJIHASI HyKJIeapHasi ceMbst (2 J1eT.) q q u
JloMamnHss 1eITeIbHOCTh pedlieKc.
Con 8 8 8 8 8 8 8 56
Y TPCHHHE THIHEHHHECKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
pOIIETyPhI
3aBTpaK ¢ MPUTOTOBICHHEM - - - - - - - 0
O0en ¢ MPUrOTOBJICHHEM - - - - - - - 0
VY3KHH C IPUTOTOBJIICHUEM - - - - - - - 0
Hocyr ¢ TB wiu komnbsroTepom 2 3 2 3 2 7 7 26
BeuepHue rurneHuYecKue 05 05 0.5 0.5 05 0.5 05 35
IPOIIETyPHI
HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Tpodas nesATeIbHOCTh
PaGora/yueba c obenom 8 8 8 8 8 - - 40
[Tepensuxenue "nom-padbota-gom" 2 2 2 2 2 - - 10
Jocyr BHEUTHUH (OTBIX, TOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCETO: 24 24 24 24 24 24 24 168
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Tab6nuua b.9 — Pexxumuast kapTa uesoBeKa, Ipe/ICTaBICHHOIO CEMbE: MoJHasl HykieapHas (2 peOeHka),

BEJIOMBIN WieH (2 4enoBeka)

CymmapHo

JKu3HenesaTenLHOCTh YeoBeKa: IToHnenenbHUK, Bockpecenue,

Bropuuk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 3a HENEIIO,
MOJIHASI HyKJIeapHasi ceMbsl (2 JeT.) q q u
JlomarnHss AesITebHOCTD
BEIOMOTIO
Con 8 8 8 8 8 8 8 56
Y TPCHHHC MHIHEHHCCKHC 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
1110]01 (5134031
3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0
O06ex ¢ MpUTOTOBIICHUEM - - - - - - - 0
VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0
Hocyr ¢ TB niu komneroTepomM 2 3 2 3 2 7 7 26
BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5
MPOLEAYPHI
HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Ipouas nedarenbHOCTH
Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40
[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10
Jlocyr BHENTHUH (OTIBIX, TIOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCETO: 24 24 24 24 24 24 24 168

85




Tab6nuna b.10 — Pexxumuas kapTa dyenoBeka, IpeACTaBICHHOTO CEMbEH:

BEAYIIMN YIEH

CJIO’KHAs CeMbs (MMPOCTEUIITUN THIT),

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ’ a ’ | Bropuuk, u | Cpena,u | Yersepr,u | [laruuma, u | Cy660Ta, u p > | 3a Heneno,

CIIOKHAS CEMBS q q 4

JlomarnHss AesITebHOCTD

BEJYIIETO

Con 8 8 8 8 8 8 8 56

YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpaK C IPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669

O06ex ¢ MpUTOTOBIICHUEM - - - - - 1 1 2

VYKUH ¢ TPUTOTOBJICHUEM 1 1 1 1 1 0,5 0,5 6

Hocyr ¢ TB niu komneroTepomM 1,5 25 15 25 1 5 7 21

BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5

MPOLEAYPHI

HUTOI'O: 12 13 12 13 11,5 16 18 95,5

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40

[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10

Jocyr BHeUIHM (OTBIX, TOKYIIKH) 2 1 2 1 2,5 8 6 22,5

BCET'O: 24 24 24 24 24 24 24 168
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Tabnuna b.11 — Pexxumuas kapTa dyeoBeka, IpeACTaBICeHHOTO CEMbEH:

pedaekcupyroumi 4ieH

CJIO’KHAs CeMbs (MMPOCTEUIITUN THIT),

KuzHenesTeIbHOCTh YeI0BeKa: [ToneaenpHUK Bockpecenue CymmapHo
> | Bropauk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 > | 3a HeAeno,
CJIOKHAS CEMbs q g 4
JlomarHsist 1eTeIbHOCTh pedIieKc.
Con 8 8 8 8 8 8 8 56
E’;ggg;‘;‘;;“me*‘“ecme 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
3aBTpaK ¢ MPUTOTOBICHHEM - - - - - - - 0
O0en ¢ MPUTOTOBJICHHEM - - - - - - - 0
VY3KHH C IPUTOTOBJIICHUEM - - - - - - - 0
Hocyr ¢ TB wiu komnbsroTepom 2 3 2 3 2 7 7 26
E;gﬁgg;;;“mmm‘”‘“e 05 05 05 0,5 05 0,5 05 35
HUTOTO: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Tpodas nesATeIbHOCTh
PaGora/yueba c obenom 8 8 8 8 8 - - 40
[Tepensuxenue "nom-padbota-gom" 2 2 2 2 2 - - 10
Jocyr BHEUTHUH (OTBIX, TOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCEI'O: 24 24 24 24 24 24 24 168
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Tabnuna b.12 — Pexxumuas kapTa 4yesioBeka, MpeACTaBICHHOTO0 CEMbEH: CIIOKHasA ceMbsl (ITPOCTEHIITNI THIT),

BE€JIOMBIN 4IEH

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ) a > | Bropauk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 P > | 3a HemeIo,

CJIOJKHAS CEMbS q q 4

Jlomarissst 1esITebHOCTD

BEIOMOTIO

Con 8 8 8 8 8 8 8 56

Y TPCHHHE THIHEHHECKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0

O06ex ¢ MpUTOTOBIICHUEM - - - - - - - 0

VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0

Hocyr ¢ TB niu komneroTepomM 2 3 2 3 2 7 7 26

BeuepHue rurnennueckue 05 0.5 05 0.5 05 0.5 05 35

MPOLEAYPHI

HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40

[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10

Jlocyr BHENTHUH (OTIBIX, TIOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169

BCET'O: 24 24 24 24 24 24 24 168
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Tabnuna b.13 — Pexxumuas kapTa dyeoBeka, IpeACTaBIEHHOTO CEMbEH:

BGI[OMI)Iﬁ YJICH IICHCHUOHHOTO BO3pacTa

CJIOKHAsI ceMbs (MMPOCTEHUIITNN THIT),

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ’ a ’ | Bropuuk,u | Cpenma,u | Yersepr,u | [laruuma, u | Cy660Ta, 4 p > | 3a Heneno,

CIIOKHAS CEMBS q q 4

JlomarnHss AesITebHOCTD

BEIOMOTIO

Con 8 8 8 8 8 8 8 56

YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0

O06ex ¢ MpUTOTOBIICHUEM 1 1 1 1 1 - - 5

VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0

Hocyr ¢ TB wiu koMneoTepoM 12 12 12 12 12 12 12 84

BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5

MPOLEAYPHI

HUTOTI'O: 21,833 21,833 21,833 21,833 21,833 20,833 20,833 150,831

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom - - - - - - - 0

[TepenBmwkenue "nom-padora-gom" - - - - - - - 0

Jocyr BHeITHUM (OTIBIX, TOKYITKH) 2,167 2,167 2,167 2,167 2,167 3,167 3,167 17,169

BCETI'O: 24 24 24 24 24 24 24 168
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Tabnuna b.14 — Pexxumuas kapTa 4yesioBeKa, IpeACTaBIEHHOTO CEMbEH:

BEAYIIMN YIEH

CJIOXHAasi ceMbs (CTaHJAPTHBIN THII),

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ’ a ’ | Bropuuk,u | Cpenma,u | Yersepr,u | [laruuma, u | Cy660Ta, 4 p > | 3a Heneno,

CIIOKHAS CEMBS q q 4

JlomarnHss AesITebHOCTD

BEJYIIETO

Con 8 8 8 8 8 8 8 56

YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpaK C IPUTOTOBJICHUEM 0,667 0,667 0,667 0,667 0,667 0,667 0,667 4,669

O06ex ¢ MpUTOTOBIICHUEM - - - - - 1 1 2

VYKUH ¢ TPUTOTOBJICHUEM 1 1 1 1 1 1 1 7

Hocyr ¢ TB niu koMneroTepoM 1,5 25 15 25 1 45 6,5 20

BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5

MPOLEAYPHI

HUTOI'O: 12 13 12 13 11,5 16 18 95,5

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40

[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10

Jocyr BHeUIHM (OTBIX, TOKYIIKH) 2 1 2 1 2,5 8 6 22,5

BCET'O: 24 24 24 24 24 24 24 168
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Tabnuna b.15 — Pexxumuas kapTa dyeoBeka, IpeACTaBIEHHOTO CEMbEH:

pedaekcupyroumi 4ieH

CJIOXHAasi CeMbs (CTaHIAPTHBIN THI),

JKuzHenesTeIbHOCTh YeI0BeKa: [ToneaenpHUK Bockpecenue CymmapHo
> | Bropauk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 > | 3a HeAeno,
CJIOKHAS CEMbs q g 4
JlomarHsist 1eTeIbHOCTh pedIieKc.
Con 8 8 8 8 8 8 8 56
E’;ggg;‘;‘;;“me*‘“ecme 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331
3aBTpaK ¢ MPUTOTOBICHHEM - - - - - - - 0
O0en ¢ MPUrOTOBJICHHEM - - - - - - - 0
VY3KHH C IPUTOTOBJIICHUEM - - - - - - - 0
Hocyr ¢ TB wiu komnbsroTepom 2 3 2 3 2 7 7 26
E;gﬁgg;;;“mmm‘”‘“e 05 05 05 0,5 05 0,5 05 35
HUTOTO: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831
[Tpodas nesATeIbHOCTh
PaGora/yueba c obenom 8 8 8 8 8 - - 40
[Tepensuxenue "nom-padbota-gom" 2 2 2 2 2 - - 10
Jocyr BHEUTHUH (OTBIX, TOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169
BCEI'O: 24 24 24 24 24 24 24 168
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Tabnuna b.16 — Pexxumuas kapTa dyenoBeka, IpeACTaBIEHHOTO CEMbEH:

BEJIOMBIN WieH (2 4enoBeka)

CJIOXHAasi CeMbs (CTaHIAPTHBIN THI),

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ) a > | Bropauk, u | Cpena, 4 YerBepr, u | [Iaranma, u | Cy66oTa, 4 P > | 3a HemeIo,

CJIOJKHAS CEMbS q q 4

JlomarnHss AesITebHOCTD

BEIOMOTIO

Con 8 8 8 8 8 8 8 56

Y TPCHHHE THIHEHHECKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpak ¢ IPUTOTOBICHHUEM - - - - - - - 0

O06ex ¢ MpUTOTOBIICHUEM - - - - - - - 0

VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0

Hocyr ¢ TB niu komneroTepomM 2 3 2 3 2 7 7 26

BeuepHue rurnennueckue 05 0.5 05 0.5 05 0.5 05 35

MPOLEAYPHI

HUTOI'O: 10,833 11,833 10,833 11,833 10,833 15,833 15,833 87,831

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom 8 8 8 8 8 - - 40

[lepenBukenue "nom-padora-gom" 2 2 2 2 2 - - 10

Jlocyr BHENTHUH (OTIBIX, TIOKYITKH) 3,167 2,167 3,167 2,167 3,167 8,167 8,167 30,169

BCET'O: 24 24 24 24 24 24 24 168
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Tabnuna b.16 — Pexxumuas kapTa dyenoBeka, IpeACTaBIEHHOTO CEMbEH:

BGI[OMI)Iﬁ YJICH IICHCUOHHOT'O BO3pacTa

CJIOXHAasi CeMbs (CTaHIAPTHBIN THI),

Ku3zHenesaTenbHOCTD YEJIOBEKA: ITonenensHUK Bockpecenue Cymmapro
A ’ a ’ | Bropuuk,u | Cpenma,u | Yersepr,u | [Iaruuma, u | Cy660Ta, 4 p > | 3a Heneno,

CIIOKHAS CEMBS q q 4

JlomarnHss AesITebHOCTD

BEIOMOTIO

Con 8 8 8 8 8 8 8 56

YTPCHHNUE TTHCHIHCCKHE 0,333 0,333 0,333 0,333 0,333 0,333 0,333 2,331

1110]01 (5134031

3aBTpak ¢ IPUTOTOBJICHHEM - - - - - - - 0

O06ex ¢ MpUTOTOBIICHUEM 1 1 1 1 1 - - 5

VYKHUH ¢ IPUTOTOBICHUEM - - - - - - - 0

Hocyr ¢ TB niu komneroTepomM 12 12 12 12 12 12 12 84

BeuepHue rurnennueckue 05 0.5 05 0.5 05 05 0.5 3.5

MPOLEAYPHI

HUTOTI'O: 21,833 21,833 21,833 21,833 21,833 20,833 20,833 150,831

[Ipouas nedarenbHOCTH

Pa6ora/yueba c o6erom - - - - - - - 0

[TepenBmwkenue "nom-padora-gom" - - - - - - - 0

Jocyr BHeITHUM (OTIBIX, TOKYITKH) 2,167 2,167 2,167 2,167 2,167 3,167 3,167 17,169

BCETI'O: 24 24 24 24 24 24 24 168
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Taoauma b.27 — Xo3siicTBEHHAs IEITEIBHOCTh CEMBU: OIUHOKUI YEJIIOBEK

(3a HEmEmI0)

Tun nesTensHOCTH 3a Hemenmo, | 3a HeAeo,
q %

[Ipouenypsl, CBSI3aHHBIE C IPUTOTOBIICHUEM U

yHOTPEOJICHUEM TTHIIH 12,669 0,075

CaHUTapHO-TUTUEHUYECKHUE TTPOLICTYPHI 5,831 0,035

Hocyr ¢ TB win komnerorepom 21 0,125

Con 56 0,333

Taoauma b.38 — Xo3siicTBeHHas IEATEIBHOCT CEMBU:

(3a HEmemI0)

HCIIOJIHAA HYKJIICAPpHAA

Tum nesTensHOCTH 3a "Hemenmo, | 3a Henenlo,
q JIOJTH

[Iporenypsl, CBI3aHHBIE C IPUTOTOBICHHEM U

ynoTpeOIeHrneM MUIU 12,669 0,075

CaHUTapHO-TUTUEHUICCKHE TTPOLICTYPHI 11,662 0,069

Jocyr ¢ TB wim koMIbloTepOM 51,000 0,304

Con 112,000 0,667

Taoauma b.49 — Xo3siicTBeHHas IEITEIBHOCT CEMBU:

¢ 1 pebenkoMm (3a HEEIro)

IIOJIHAs HyKJIeapHas

Tun gesrenbHOCTH 3a Hememo, | 3a HENeNIo,
q JIOJTH

[Tpotieaypsl, CBA3aHHBIC C TPUTOTOBICHUEM H

ynoTpeOIeHNeM MUIIU 15,169 0,090

CaHUTapHO-TUTUCHUYECKHE MPOIEYPHI 17,493 0,104

Jlocyr ¢ TB mwim KoMIbI0TEpOM 71,000 0,423

Con 168,000 1,000
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Taoauma b.20 — Xo3siicTBeHHAs IEITEIBHOCT CEMBU:

¢ 2 neThMHU (3a HEJEIIO)

IT0JIHas HyKJICApHAasi

Tun nesreapbHOCTH 3a Hememo, | 3a HeNenlo,
q IO

[Tpouieaypsl, CBI3aHHBIC C TPUTOTOBJICHUEM U

yrnoTpeOIeHHEM MTUIIU 15,169 0,090

CaHUTapHO-TUTHEHUYECKHE TPOLIETYPHI 23,324 0,139

Jocyr ¢ TB wim koMsloTepoM 97,000 0,577

Con 224,000 1,333

Taoauma b.21 — Xo3siicTBeHHAs IEITEIBHOCT CEMBU:

(3a HEememI0)

CJI0KHAsI, IPOCTEUIINMI TUIT

Tun nesTenbHOCTH 3a Henemo, | 3a Hexmeno,
q JI0JIN

I[Iponeaypsl, CBSI3aHHBIC C IPUTOTOBICHUEM U

yIOTpeOICHHEM TTHIIN 17,669 0,105

CaHUTapHO-TUTHEHUYECKHE TPOTICTyPHI 23,324 0,139

Jocyr ¢ TB wim koMIbloTepOM 115,000 0,685

Con 224,000 1,333

Taoauua b.22 — Xo3siicTBEeHHAs IEITEIBHOCT CEMBU:

(3a HEemem0)

CJI0KHAsl, CTAaHAAPTHBIN THII

Tun nesTenbHOCTH 3a Hemenmo, | 3a Henenlo,
q JIOJTH

[Ipouienypsl, CBS3aHHBIE C IPUTOTOBICHUEM U

yIOTPEOJICHUEM TTHIIH 18,669 0,111

CaHUTapHO-TUTUCHUYECKHE MPOIEYPHI 29,155 0,174

Jlocyr ¢ TB mwim KoMIbI0TEpOM 140,000 0,833

Con 280,000 1,667
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Ta6muna b.23 — CocTtaB cTaHIapTU30BAHHBIX MPOLIEAYP X035HCTBEHHO-OBITOBOM JEATEILHOCTH YeJIOBEKa

Cocras BHy:l'“peHHI/IX TeHHOBLI)U( BBIJICJICHUH MPU OCYIICCTBICHUH Q.. Br/en, Q.. Br Topen, Qpaces BT
X03SUCTBEHHO-OBITOBOM JCSITEILHOCTH B KBAPTUPE MUH/MUH
Tun cTangapTU30BaHHON XO03SMCTBEHHO-OBITOBOM JIEATETLHOCTH
Con
TennoBbie BBIACICHHS OT YeJIOBEKA Quey 80 (Ha uedn.) 80 60/60 80,00
Uroro: 80,00
[Tpouienypsl, CBSI3aHHBIE C IPUTOTOBICHUEM M YIIOTPEOJICHUEM ITHIIA

TennoBbIe BBIACICHHS OT YeJIoBeKa Quey 120 (ma gemn.) 100 60/60 100,00
TenoBbie MOCTYIUIEHUS OT PACXOAOBAHUS NEKTPUUECKON SHEPTUU
QaneKTp:
— OT OCBETHTENBHBIX TIPUOOPOB Qocpen 8..28 (na M> KYXHH) 60 60/60 60,00
— oT YaitHuKa Quziin 2000.. 3000 (ua ex.) 2000 15/60 500,00
— ot ayxoBoro mkada/ CBU-ieun Qs ey 900.. 3400 (ua ex.) 900 30/60 450,00
TemnoBsle MOCTYIUIEHHS OT HATPETBIX MOBEPXHOCTEH Qnopepx:
— OT IWINT U Tedeit Q 1000.. 7500 (ua ex.) 1700 30/60 566,67
— OT PaCHbUIAIOIIEHCS Topsiuet BOAbI (MOIKa) Q! 80 (511/mMuH) 800 10/60 133,33
Hroro: 1810,00
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[Iponomxenue Tadauisl b.23

Cocras BHYTPCHHUX TCIUIOBBIX BBII[CJICHI/Iﬁ Ipu OCYHICCTBJICHUU

Tebinen,

XO03UCTBEHHO-OBITOBOM JEATEILHOCTH B KBAPTHUPE Qi, Br/en. Qi, B MUH/MHH Qpacs, BT
Tun craHgapTU30BaHHOM X035HCTBEHHO-OBITOBOM JEATENIBHOCTH
CaHUTapHO-TUTUEHUYECKHE MTPOLIETYPHI

TennoBbie BBIACICHHS OT YeJIOBEeKA Quey 100 (Ha ygemn.) 100 60/60 100,00
TenoBble MOCTYIJICHUS OT PACXOAOBAHUS SJICKTPUIECKON SHEPTUU
Qosexcp!
— OT OCBETHTEIBHBIX TPUOOPOB Qocpem 8..28 (na M BaHHOW ) 30 60/60 30,00
— OT CTHPAIbHOM MAIIUHBI Qcrupan:

— CTUPKa; 80 (cp.) (Ha ex.) 80 15/60 20,00

— CTUpPKa U HarpEBAHMUE; 2200 (cp.) (maen.) 2200 10/60 366,67

— OTXKUM,; 500 (cp.) (Ha ex.) 500 10/60 83,33
TemnnoBsle MOCTYIUIEHHS OT HATPETHIX MOBEPXHOCTEH Quopepx:
— OT pacTbUIAIONIEeHcsS Topstaeit Boab! (Iymr) Qg 160 (91/mun) 1600 20/60 533,33
— OT HArpeThIX MOBEPXHOCTEH 00bEMOB ropsiueii BoJibl (BaHH) Q! 120* (12n/mun, 1 pa3 B vepenio) | 1200 20/60 80,00
Hroro: 1213,33

97




Oxonuanue tadmunsl b.23

Cocras BHYTPCHHUX TCILJIOBBIX BBI[[eJ'IeHI/If/'I IIpu OCYIICCTBIICHUHN

Tebinen,

XO03UCTBEHHO-OBITOBOM JEATEILHOCTH B KBAPTUPE Qi, Br/en. Qi, B MUH/MHH Qpacs, BT
Tun craHgapTU30BaHHOM X035HCTBEHHO-OBITOBOM JEATENIBHOCTH
Hocyr ¢ TB unu komneroTepom

TennoBbie BBIACICHHS OT YeJIOBEeKA Quey 100 (Ha ygemn.) 100 60/60 100,00
TemoBbIe MOCTYIUICHUS OT PACXOAO0BAHUS ICKTPUICCKON SHEPTUU

Q3J’IeKTp:

— OT OCBETHTEIBHBIX TPUOOPOB Qocpem 8..28 (na M2 KHITOH KOMHATBI) 150 40/60 100,00
— OT KOMIIBIOTEPA, MO0 TeNeBU30DP Qovm/TB 300.. 800 (Ha ex.) 300 40/60 200,00
— OT Ipo4asi ObITOBAs TEXHUKA Qpp: 40.. 1000 (Ha en.) 40 30/60 20,00
Hroro: 420,00

[TocTosiHHBIE TEIUIOBBIE BBIACIECHUS

TertoBbIe MOCTYIUICHUS OT PACXOJA0BAHUS MIEKTPUICCKON YHEPTUU

Q3J’IeKTp:

5 oT Iliarpeme MTOBEPXHOCTEH TPYO CUCTEM TrOpSYETO BOIOCHAOKEHUS 55...90 (sa or- M) 120 60/60 120,00

TpYO*

— OT XOJOIMITbHUKA Qxonommmsmk 25..60 (Ha ex.) 30 60/60 30,00
Hroro: 150,00

98




Ta6nuna b.24 — CBojka 3aTpaurBaeMOro BpEMEHH Ha MPOBEICHUE CTaHAAPTU30BAHHBIX MPOIEAYP JUIsI OCHOBHBIX TUIIOB CEME

IIpouenypsi,

v CanurapHo- Hocyr ¢ TB IMocTosiHHEBIE
POIOIDKUTEIILHOCTh YKa3aHHOTO CBA3aHHBIE C

Con TUrHeHHYecKHe WIH TeII0BbIE
THIIA IE€ITEIbHOCTH, Y, B HEJAEIIO NMPUTOTOBJIEHHEM %

- npoueaypbl KOMIILIOTEPOM | Bbl/IeJIeHHsI

OauH 4enoBeK 56 12,669 5,831 21 168
Hemnonnas HykieapHas ceMbst 112 12,669 11,662 51 168
Ilonnas HykKJI€apHas ceMbs
(1 peb.) 168 15,169 17,493 71 168
[Tonnas HykI€eapHas ceMbs
(2 peb.) 224 15,169 23,324 97 168
CrnosxkHas ceMbs
(mpocTeruii THI) 224 17,669 23,324 115 168
Crno>xkHas ceMbs
(cTaHmapTHBIN THII) 280 18,669 29,155 140 168

Ta6n1x1ua b.25 - CYMMapHBIG OBITOBBIE TCILIOBEIC BBIACJIICHNA OT CCMbH IIPH IIPOKHNBAHUU B KBAPTUPC VI CTAHAAPTU30BAHHBIX
nmpoucayp € yu€toM MnpoAOJLKUTCIBHOCTH YKA3aHHOI'O THUIIA ACATCIIBHOCTH, Bt

[Ipouenypsl,

B CanunrapHo- Hocyr ¢ TB ITocTostHHBIE
BITOBBIE TEIJIOBHIE BBIIEICHUS CBSI3aHHBIE C

Con TUTHEHUYECKUe WIH TEIJIOBbIE
OT CEMBU TPU IPOKUBAHUU IIPUTOTOBIIEHUEM HPOLEAYDEI COMIIBIOTEDOM S —
B KBapTupe, BT UL p P p
O1H Y4en0BEK 27 136 42 53 150
HenosHas HykiieapHasi ceMbsI 53 136 84 128 150
[Tonnas HyKIeapHas ceMbs
(1 peb.) 80 163 126 178 150
[Tonnas HykeapHas ceMbs
(2 pe6.) 107 163 168 243 150
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[Mponomxenue Tabmust b.25

Ta6n1x1ua b.26 — PGBYJ'II)TI/Ipy}OHII/IC OBITOBBIE TEILIOBEIC BBIACJICHUS OT CCMbHU IIPH IIPOKHNBAHUU B KBAPTUPC, BT, N YACIBbHBIC
OBITOBBIC TCILIOBHIE IOCTYINICHUA OT XO3SMCTBCHHOM ACATCIIPHOCTHU J'IIOI[GfI AJII HCKOTOPBIX CTAHAAPTHBIX KBAPTHUP 3aHaHHOﬁ

IUIOIAaN

BEITOBBIE TEMIIOBLIE BRLIAEICHUSI IIponienypsl
A POICAYPEL, CanurapHo- Hocyr ¢ TB ITocTosiHHBIE

OT CEMBH TPU IPOKUBAHUH CBSI3aHHEBIE C

CoH TUTUEHUYECKIE 1507051 TEIUIOBEIE
B KBapTupe, BT MIPUTOTOBJICHUEM

01010 (S 4% 0} B KOMITBIOTEPOM BBLIEICHUS
HULA

CioxHas ceMbs
(mpocTeimmii Tum) 107 190 168 288 150
CioxHas ceMbs
(cTraHmapTHBIN THIT) 133 201 211 350 150

BBITOBBIE TEMIIOBBIE BBIICIICHUS OT CymmapHo 3a KBaprupa- OpnnoxomuatHas | JIByxxkomuatHas | TpexkoMHaTHas
YeJI0BeKa, JIN0O CEMbH IIPU sereno, B cTymu, KBapTHpa, KBapTupa, KBapTupa,
IPOXKUBAHUM B KBapTHpe, BT ’ 20 M 40 m 60 m 80 M
OHH YeI0BEK 408 21,00 10,19 6,80 5,10
Henonnas HykieapHas ceMbst 552 27,58 13,79 9,19 6,89
[Tonnas HykieapHas cembs (1

pe0.) 697 34,86 17,43 11,62 8,72
[TonHas HykJIeapHast ceMbst (2

pe0.) 831 41,55 20,78 13,85 10,39
CrnosxHas cembs (pocTeUIuit

THIT) 903 - 22,57 15,05 11,29
CrnosHasi cembs (CTaHIapTHBIH

THIT) 1045 - - 17,42 13,06

100




VrenpHble OBITOBBIE TEIIOBBIE BBIAEICHUS CEMbU, BT/M?
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O6wu1as mIomaas KBapTUPhI, M2

2 .
Pucynox b.1 — Cymmapsbie ynenbHbIe OBITOBBIC TEIJIOTHI OCTYIUICHUS, BT/M®, 11 pa3ITu4HBIX THIIOB CEME

B 3aBHCHMOCTH OT OOIIEH MJI0UIaad 3aHUMAaeMOM KBapTUPHI
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YrnenbHbIC OBLITOBBIE TEIIOBEIE BBIJACJICHUS, IPUXOAAIIUCCA Ha

OIHOI'0 WICHA YKa3aHHOI'o THUIla CEMbHU, Br/m2

24

e O INH YEJIOBEK

\ = HemoJinas

\ \ HYKJICapHasi CeMbs
—TIlonHast HykJIeapHas
\ \ cembst (1 peb.)
B ——[lonHas HyKJIeapHast
\ \ ceMbs (2 ped.)
CoXHast ceMbs
\\\\ (TIpoCTeNIINIA THIT)
=== CJ10’KHasI CEMbSI
\\ (CTaHI[apTHBIf/'I TI/IH)
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

PacyeTHas 3aceIeHHOCTb, M2/4el

2 .
Pucynok b.2 — Y nenbHbie ObITOBBIE TEIJIOTHI MOCTYIUICHUSI, BT/M®, 1151 pa3nuyHbIX TUIIOB CEMEM
B 3aBHCHMOCTH OT OOIIeH MJIOLIaAd 3aHUMAEMOU KBapTUPBI, TPUXOIALIUECS HA OJHOTO YEJIOBEKA
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2
PI/ICYHOK b.3 - che):[HeHHLIe YACJIBbHBIC OBITOBBIE MOCTYINICHUS TCILJIOTHI B IICPCCUCTC HA KUJIYIO IJIOIAAb, Bt/™m
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3ak/IroueHue

1 PazpaboraHo MeToaAMUYECKOE ITOCOOME, 3aKiroyarIee B cede METOIUKY
pacdyera JHEpreTudecko A(H(PEKTUBHOCTH CHUCTEM KOHAWIIMOHMPOBAHUSA TIPHU
HECTallMOHApHBIX TemionoctyrsieHud B passutre CBoma mnpaswin CII 50.13330
«Temnoas 3amura 3ganuii» u Cona npaBui CII 60.13330 «OrorieHne, BEHTUIIAINS

N KOHIUIIUOHHUPOBAHHUC BO3AYyXa».

2 Meroanueckoe 1ocoOue MO pacyeTy 3SHepPreTndeckol 3(PQPEeKTUBHOCTH
CUCTEM KOHJIULIMOHUPOBAHUS IMPU HECTALMOHAPHBIX TEIUIONOCTYIUIEHUSAX COACPKUT
METO/Abl ~ pacyera  IMapaMeTpoB  DHEPreTudeckod  A((PEKTUBHOCTH  CUCTEM

KOHIUTOHNOHUPOBAHUA 06IHCCTBGHHI)IX H KHNJIBIX SHaHHﬁ.

3 B MeromuyeckoM mMOCOOMM TPUBEAEHBI OCHOBHBIE TPHUHIUIBI pacyeTa
HEpreTHUecKoil 3(h(PEeKTUBHOCTH CUCTEM KOHAWLMOHUPOBAHUS MPU HECTALMOHAPHBIX
TEIJIONOCTYIUIEHUSIX C Y4€TOM METOJa pacuera YIEIbHOW XapaKTEPUCTHKH pacxoja
TEIUIOBOM DHEPTUM HA OTOIUIEHHWE M BEHTWIALMIO, mpumensemoro B CII 50.13330.2012

«CHulI 23-02-2003 «TermnoBas 3ammra 30aHuiiy.

4 B meromuueckoMm mnocobuu aetanusupoBanbl ykazanus CII 50.13330.2012
«CHull 23-02-2003 «TemmoBast 3amuTa 3AaHAW» B  YacTH  ONPEICICHUSA
HPHEPreTUUECKUX  XapaKTePUCTHK  3JaHud O JKWIbIX, OOIIECTBEHHBIX H

AIMHUHUCTPATUBHBIX SHaHI/Iﬁ B KOMIIJICKCE C YUCTOM CUCTEM KOHAUIUMOHUPOBAHMNA.

5 B mMeroamueckom mocobuu rapmonmsupoBanbl ykazaaus CIT 60.13330.2016
«CHulI 41-01-2003 OrorieHne, BEHTWISAIMS U KOHIUIIMOHUPOBAHHUE BO3AYyXa» s
OTIpeICTICHUS pacxoioB MPUTOYHOTO BO3/IyXa HEHTPAJIbHBIX CHCTEM
konaunuonupoBanus U CII 50.13330.2012 «CHull 23-02-2003 «TemnoBast 3ammra
3MaHUN» I BHEAPEHUS METOJa OIpEIeCHUs DSHEPreTUYECKUX 3aTpaT CHUCTEM
KOHJIUIIMOHUPOBAHUSI KaK  COOTHOIIEHUS  COOTBETCTBYIOIIUX  DHEPreTUYECKUX

noTpeOHOCTEN K 3HepreTndeckoi 3((HEeKTUBHOCTH CUCTEM KOHAUIIMOHUPOBAHUSI.
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KitroueBbie ciioBa: CUCTEMBI KOHIUIIMOHUPOBAHUS, dHeEpreTrndeckas dYhGHeKTUBHOCTD
CUCTEM KOHIUIIMOWMHPOBAHUSI, HECTAIIMOHAPHBIE TEILIOMOCTYILIEHUS
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