MuUHHCTEPCTBO CTPOUTENLCTBA
U JKIWIHIIHO-KOMMYHAJIbHOT0 X0311CTBA
Poccuiickoit @exepaumnu

@denepaibHOE ABTOHOMHOE YUpeK/IeHue
«®DenepaibHblil HEHTP HOPMUPOBAHNS, CTAHIAPTU3ALNHU
U OLIEHKH COOTBETCTBUS B CTPOUTEIHCTBE»

MeToauueckoe nmocooue

METOJIUKA PACUETA DHEPTETUYECKON Y®PEKTUBHOCTHU
CHUCTEM OTOILJIEHUS )KMJIBIX 1 OBIIIECTBEHHBIX 3JAHUI

MockBa 2018



COIEPKAHUE

231001 (53 1 (I 3
(O 103 :To w2 110) 21 (53 (53517 - N 3)
AN s [0]0) VE: U702 515 (S0 3 0104 2 S 6
IS I < 001%070: 1 0 1 000101531 (S1) (5] 1 - A 7
T 01631107 (01 (0 (07 (053 51 (O 10

5 Oco0eHHOCTH OIIEHKU YHEPTreTUYECKOM d3(PHEKTUBHOCTH CUCTEM OTOIUICHUS
JUTS SKWJTBIX M OOIIECTBEHHBIX 3/JaHUM B paMKaX KOMIUIEKCHOM OIIEHKH

DHEPTOMOTPEOTCHUS BIHAHMS - . v e neteeennaeennneeenneeeneeeanneeennneeannneeenneeennns 28

6 Meronuka pacuera dHEPreTU4ecKoi 3pPEeKTUBHOCTH CUCTEM BOJSTHOTO
OTOIUICHUS KWIbIX U OOIIECTBEHHBIX 3AHMM .« .ouvvvntiitiiiiiiiniiiiienieeeenaen, 41
7 OCcoOEHHOCTH OLIEHKH HEPreTHYECKON 3(PPEKTUBHOCTH CUCTEM BHYTPEHHETO
TEMJIOCHAOXKEHUS ISl HY K CUCTEM BEHTUIISILIUM JJIs1 KUIIBIX U
OOIIECTBEHHBIX 3IAHMM .. ..utntntttttt et ettt ettt et ettt e e e 51
[Ipunoxenue A IIpumepsl o onpeaeseHnto 3HepreTuueckon 3(hPeKTuBHOCTH

[IEHTPATBHON CUCTEMBI BOJISTHOTO OTOTIIICHUS « v vvveneeeenaeeneeenneenneennnannneannns 58
[Tpunoxxenue b Pacdyer moTepu maBiieHus MO JJIMHE U B MECTHBIX

COIMPOTHUBIICHHUSIX ettt ittt ittt ettt aaaaeeeaaaaeaaansnsassanaeassannnnnns 93

[Tpunoxenue B Tenmooraaua OTKPHITO MPOTOKEHHBIX TPYO ...vvvvvivnvienniennennnns 99

[Tpunoxenue I' Onpenenennre TONOTHTENBHBIX TEMIOBBIX OTEPD

3apauaTOPHBIMU YYACTKAMH HAPYKHBIX OTPAKICHUM . ..'vvvenrrenerennnennneennenns. 100
[Tpunoxenue /I ®uznueckrue CBOMCTBA BOJBI U TIIUKOICH ....vvvvuveeennneennnneennnns 101
CHHUCOK HUCTIOTB30BAHHOM JTUTEPATYPDI . uuvteeeneteeenneeeenneeeneeeannneeanneeeanneenns 102



BBenenue

Metoauueckoe  mocobue — pa3pabarbiBaeTCsi B pa3BuUTHE  TpeOOBaHMIA
CIT1 60.13330.2016 «CHull 41-01-2003 OTorienne, BEHTWISIINUS U KOHAULIMOHUPOBAHUE
BO3AyXa» JUI pealu3alud [POECKTHPOBIIMKAMH  TpeOOBaHMM, 3aJI0)KEHHBIX B
CTPOMUTENBHBIX HOPMAaX U MpaBUiiaX, U BHIMOJIHEHUS 00Jiee TPAMOTHOTO U PallMOHAILHOTO
MPOEKTUPOBAHUS CUCTEM OTOTICHUS U TEIJIOCHAXEHHS BEHTUIISIIITUOHHBIX YCTaHOBOK.

[Tocobue mnpenHazHA4eHO [UIsI CHEHUATUCTOB M PYKOBOAMUTEIEH NPOEKTHO-
U3BICKATEIbCKUX W CTPOUTENbHBIX OpraHu3alli, YUYpEeKICHHM H CIy>K0 3aKa3umka
(uHBecTOpa) W JAPYTUX 3aMHTEPECOBAHHBIX OPraHU3AlMNA, C LEJIbI0 O0ECIEYEHMs] HX
OpraHMU3allMOHHO-TEXHUUECKUMH MaTepuajgaMH, KOTOpbIE IMO3BOJISIIOT pa3padarbiBaTh U
OLICHUBATh BBICOKOA((EKTUBHBIE MPOEKTHBIE pELICHUS 3JaHHi, o0ecrneynBaromue
KayeCTBO U KOHKYPEHTOCIIOCOOHOCTh 3TUX OOBEKTOB.

[Ipumenenrne HAcTOSIIETO TOCOOHMST  JacT  IPOEKTUPOBIIUKY  MEXaHU3M
onpeaeneHns COOCTBEHHOM 3HEpPreTHdecko 3((PEKTUBHOCTU CHUCTEM BEHTHISLMH U
MO3BOJIUT PAa3leliuTh OLEHKY SHEpPreTHdeckol 3(PPEeKTUBHOCTH HMHIKEHEPHBIX CHCTEM
BEHTWIILIMM W OLEHKY »3Heprocoeperatoumiero 3¢¢ekra B pe3ynbTare MNPUMEHEHUs
NEPEIOBBIX TEXHOJIOTUH JUIsi Oojiee IpaMOTHOTO M PAlMOHAJIBHOTO TMPOEKTHUPOBAHUS
3IaHUH ¥ COOPY>KEHHH, a TAKXKE TTO3BOJUT MOBBICUTH KAYECTBO BBIMOJIHAEMBIX TPOSKTHBIX
paboT 3a CYET UCIIOJIb30BAHUS €IUHBIX MPAKTHUECKUX TOIXO0A0B K BHIMOJIHEHUIO padoT Ha
OCHOBE YHU(DUIIMPOBAHHBIX PEIICHUH, THUMOBBIX EIUHBIX MPAKTUUYECKUX MOJIXOIO0B K
BBITIOTHEHUIO paloT, a TakXKe CTaHeT OCHOBOM il TPOBEICHHUS HE3aBUCHUMBIX
HKCIIEPTHBIX OIICHOK BBIIIOJIHEHHBIX PAa0OT, B TOM YHUCIE MO TEXHUKO-PKOHOMUYECKOMY
000CHOBAHUIO, YTO OOECIIEUYUT CHIXKEHHUE PUCKOB BO3HUKHOBEHMSI aBApUHHBIX CUTYaIUil U
MOBBIIIIEHUE 0€30MAaCHON IKCILUTyaTaIlii CTPOUTEIBHBIX 0OBEKTOB.

AKTYyanbHOCTh pa3pabOTKH HACTOSAIIETO MOCOOUs 00YCIOBICHA HEOOXOIUMOCTHIO
CO3/aHUs  1EJIOCTHOW CHCTEMBl PAcueTOB IO OMNPEACTCHUI0  JIHEPreTHYECKOU
3¢ (HEeKTUBHOCTH OTACIBHBIX HWH)KCHEPHBIX CHCTEM 37aHWsl, Hapsay ¢ HMEIoIencs
METOJMKOM pacueTa IHEPronoTpeOICHUS sl CO3aHMs MEXaHn3Ma OIeHKU A (HEKTUBHBIX

TCXHUYCCKUX pemeHHﬁ 0 CUCTEMAaM MHKCHCPHO-TCXHHUYCCKOT'O o0OecIeYeHHs.



JlokymMeHT pa3paboTaH CIeAYIOIUM aBTOPCKUM KOJUIEKTUBOM: . T. H., ipod. B.I".
larapumn, k. 1. H. [I.}O. XKengakos, k. T. H. B.B. Ko3nos, k. T. H. A.}O. Hexntonos, k. T. H.
ILIT. ITactymkoB (PI'BY «HayuHo-uccnenoBaTenbCKuii HHCTUTYT CTPOUTEILHON (DU3UKU

Poccuiickoil akageMuu apXUTEKTYphl M CTPOUTENBHBIX Hayk»); K. T. H. C.M. Ycukos

(®I'bOY BO HIY MI'CY), k. T. H. FO.I'. MockoBko (OO0 «3BO «MHHOBEHTY).



1 O6aacTh NpUMeHEHU S

Hacrosimee meroguueckoe mnocobue paszpadborano B paszsutue CII 60.13330
«CHwuII 41-01-2003. OtorieHue, BEHTUIAIMS U KOHJAUITMOHUPOBAHNE BO3AyXa» B IEIISAX
OIICHKH JHEPreTHYecKOd H(P(HEKTUBHOCTH CHUCTEM OTOIUICHUS W TEIJIOCHAOXKEHUS
BEHTHISIITUOHHBIX YCTAaHOBOK.

Mertonuka, mpenacTaBiIeHHAs B HACTOSIIEM IOCOOWH, YCTaHABJIMBAECT CIIOCOOBI
pacuera sHepreTuyecko 3(G(HEKTUBHOCTH LEHTPAIbHBIX CHUCTEM BOJSHOIO OTOIJICHUS
KUJIBIX, OOIIECTBEHHBIX W aJMHUHUCTPATHUBHBIX 3/IaHUM, KOTOpas TakKe MOXET OBITh
MIpUMEHEHA ¥ K MHBIM BH[aM CHUCTEM OTOILJICHUS.

Hacrosmee Metoauueckoe IMocoOue TakKe IPUMEHHMO I ONHCAHUSA
SHEpPreTUIecKor 3P(HEKTUBHOCTH CHUCTEM BOISHOIO TEIUIOCHAOXKEHHE BEHTHIISAIIMOHHBIX
YCTaHOBOK.

Metoauka He pacIpoCTPaHSIETCS HAa CUCTEMBI OTOILICHUS 3aIlIUTHBIX COOPYKEHUMN
IrpaXIaHCKONH OOOPOHBI; COOPYKEHUN TpeAHA3HAUYCHHBIX IJI1 paboT C paguOaKTUBHBIMU
BEIIIECTBAMH, UCTOYHUKAMH HOHHU3ZHPYIOIMIMX H3ITYYEeHHUH; OOBEKTOB MOJ3EMHBIX TOPHBIX
paboOT W TMOMENIICHUH, B KOTOPBIX MPOU3BOAATCSA, XPaHATCS WA TNPUMECHSIIOTCS

B3PLIBYATHIC BCUICCTBA.



2 HopMaTuBHBIE CCHLIKH

B HacTosiiieM MeTOAMYeCKOM MOCOOMU MCIOJIb30BaHbl HOPMATUBHBIE CCHUIKM Ha
CJIeIyIOLIUE JOKYMEHTHI:

CII 60.13330.2016 «CHull 41-01-2003 OromicHHe, BEHTWIALMS H
KOHJUITMOHUPOBAHUE BO3/IyXa»;

CIT 73.13330.2016 «CHull 3.05.01-85 «BHyTpeHHHE CaHUTAPHO-TEXHUYECKUE
CHUCTEMBI 3JaHUNY,

CII50.13330.2012 «CHulI 23-02-2003 «TeroBas 3aiura 30aHAN

CII 54.13330.2016 «CHullI 31-01-2003 «3ganus »Kuible MHOTOKBapTUPHBIEY;

CII 118.13330.2012 «CHull 31-06-2009 «OOmecTBeHHbIE 3IaHUA U
COOPYKEHUSD;

CIT 131.13330.2012 «CHull 23-01-99* «CtpoutenbHas KITUMaTOJIOTHSY,;

['OCT 30494-2011 «3nanus xxuiisie 1 o01ecTBeHHbIe. [lapameTpsl MUKpOKIIMMATA
B TTOMETLIEHUSAXY;

I'OCT 30815-2002 «TepmoperyasiToppl aBTOMATHYECKUE  OTOMUTEIbHBIX
pruOOPOB CUCTEM BOASHOTO OTOIUICHMS 31aHUIN»;

I'OCT 10944-97 «Kpanbl peryivpyromuye W 3alopHbIE PYYHBIE JISI CHUCTEM

BOJSAHOI'O OTOIITICHUA SHaHHﬁ. O6H_II/Ie TCXHUYCCKHUC YCIIOBU).



3 TepMuHbI U onIpeeTeHUA

B  HacTosmemM = METOINMYECKOM  IMOCOOMH  MPUMEHEHBI  TEPMHHBI  C
cootBeTcTBYIOmMMMU onpeaenenusimu o CIT 50.13330, CIT 60.13330 u CIT 73.13330.

Haubosee BaKHbIC TEPMHUHBI M ONIPEICTICHUS :

TeNJI0Bble MOTEePH 3AaHUSI: KOJIUYECTBO TEIUIOBOM HEPTUU, HEOOXOAUMOE ISt
KOMIICHCAIIMH TETUIOTIepeIau Yepe3 OTpaKIaloNIie KOHCTPYKIUU 37aHUS B HaAPYKHYIO
OKPY>KaIOIIIYIO Cpely | JUIsl HarpeBa Hapy>KHOTO BO3/yXa, MOCTYMAIOIIETO B TIOMEIICHHS
3nanus, B enuuauny Bpemenu (3.21 no CII 50.13330);

TeNJIOBble MOTPEOHOCTH 3IaHUsI: KOJIUYECTBO TEIJIOBOM SHEPTHUH, HEOOXOAUMOE
Ui KOMIICHCALIUM TEIJIONEpeayl d4epe3 OrpakIalonifue KOHCTPYKIUH 3/1aHus B
HAPYKHYIO OKPY)KAIOIIYIO0 CpeAy W JJIs HarpeBa Hapy>KHOTO BO3/yXa, MOCTYIMAIOIIETO B
MOMEIICHHUS 37aHus, B enquauiy Bpemend (3.21 o CIT 50.13330);

BEHTWJISIMS: OOMEH BO3/IyXa B TMOMEIICHUSIX VIS yIajJeHUsI N30BITKOB TEIIIOTHI,
BJIar', BPEJIHBIX U PYTUX BEIIECTB C IIEJIbI0 00ECIIeUeHUs JOMMYCTUMOIO0 MUKPOKIIUMATA U
KauecTBa BO3/lyXa B 00CIIy)KMBaeMOM Ui paboueit 30He TIpU CpelHe HeoOeCreYeHHOCTH
400 u/rox — mpu KpyriocyrouHoi padore u 300 y/ron — mpu OJHOCMEHHOU paboTe B
nHeBHoe Bpems (3.2 mo CIT 60.13330);

THApaBJMYEeCKasi W  TeIJioBasi YCTOWYHBOCTHL CHCTEM  OTOILIEHHS,
TEeNJ0CHAOKEeHHUsI: CIIOCOOHOCTh CHCTEMBI TOAJEPKHUBATH 3aJaHHOE pPACUETHOE
OTHOCUTEJILHOE pacIpe/iefieHne pacxofa TETUIOHOCUTENS NP W3MEHEHHH pacxoja u
TEIJIOOTAAYHM I10 BCEM OTICIBHBIMH YYacTKaM, OTOINUTEIBHBIM MPUOOpaM W APYTUM
snemeHTaM cuctemsr (3.10 o CIT 60.13330);

M30BITKM SIBHOW TEMJOTBI: Pa3HOCTh TEIIOBBIX TOTOKOB, IOCTYHAIOIIUX B
MOMEIICHUE W YXOISAIIMX W3 HEro NP PACYETHBIX IMapaMeTpax HapyXHOTO BO3ayXa
(mocnme  OCYIIECTBICHUS TEXHOJOTHYECKUX H  CTPOUTEIBHBIX  MEPONPHUITHH 110
YMEHBIIICHUIO TEIJIONOCTYIUICHH OT OOOpYyIOBaHUs, TPyOONpPOBOAOB W COJIHEYHON

paI(I/IaI_[I/II/I) N aCCUMUIIMPYCMBIX BO3JYyXOM CHUCTCM BCHTHJIIIMU U KOHIAWITHWOHHUPOBAHUS

(3.16 mo CII 60.13330);



KOHIMIIMOHUPOBAHME BO3AyXa: aBTOMATHUYECKOE IMOJJIEP)KAaHUE B 3aKPBITHIX
MTOMEIICHUSIX BCEX WJIM OTIEIbHBIX NApaMETPOB BO3ayXa (TEMIIEpaTypbl, OTHOCUTEIbHON
BJIQXHOCTHU, YHUCTOTHI, CKOPOCTH JIBIJKCHMSI M KAyeCTBa) C IIEJIbI0 OOECIEUEeHMs, Kak
MPaBUJIO, ONTHMAJIBHBIX METEOPOJOTHYECKUX YCIIOBUW, HamOojee OJaronpusTHBIX IS
CaMOYYBCTBHS JIOJEH, BEIEHUS TEXHOJIOTUYECKOTO MpoIecca, 00ECIEYeHHs] COXPAHHOCTH
nenHocteit (3.20 mo CIT 60.13330);

OTOIJIEHHE . MCKYCCTBEHHOE HarpeBaHUE MOMEIICHHS B XOJIOAHBIA MEPUOJI Troja
JUISl KOMITIEHCAIIMKM TEIUJIOBBIX MOTEPh M MOJAJAEPKAHUS HOPMUPYEMOM TeMIepaTypbl CO
cpenneir HeobecnieueHHOCTHIO S0 w/rox (3.23 mo CII 60.13330);

CHCTeMbl BHYTPEHHEr0 TeIIOCHAOKeHHUsI 3JaHHUA: CUCTEMBI, 00ECIICUNBAIOLNE
TpaHcpopmarluio, pacipenesieHue U [0a4y  TEIUIOTHI (TETJIOHOCUTETS)
TETUIONOTPEOJISIONUM YCTaHOBKaM (00OpYJIOBaHUIO) CHUCTEM OTOIUICHHUS, BEHTUJISLIUU
KOHJIMITMOHUPOBAHUS 1 ropsiaero BogocHaoxkeHus 3aanust (3.33 mo CIT 60.13330);

3alOPHO-PEryJIUpPYIOIIasi apMaTrypa: YCTpPOWCTBO, IpEeAHA3HAYEHHOE JUIA
MIOJIHOTO TEPEKPHITUS U (WIIM) PEryJIMPOBaHUs OTOKA paboyeil cpeabl B TpyOONpoBOIe U
mycka cpeasl B 3aBUCHUMOCTH OT TpeOOBaHUM  TEXHOJIOTMYECKOro  Ipoliecca,
obecnieunBaroriee HeooxoauMyto repmeTudHocTs (3.6 mo CIT 73.13330);

peryJMpoBKa: paloThl, BBINOJIHSAEMbIE B LENSAX JOCTHXKEHHS COOTBETCTBUS
paboTOCIIOCOOHOCTH  O0OpY/IOBAaHUS BHYTPEHHMX CAHUTAPHO-TEXHUUYECKUX CHCTEM
TEXHUYECKUM IapaMeTpaM, yKa3aHHbIM B UCIOIHUTENbHOM nokymeHTauuu (3.23 mo CII
73.13330);

YCJIOBHBIH NPOXoa TPyObI: CpelHMIl BHYTPEHHUU JuaMerp TpyO (B CBETY),
KOTOPBI COOTBETCTBYET OJJHOMY WJIM HECKOJIbKUM HapyXHbIM nuamerpaMm Tpyo (3.23 no
CIT 73.13330);

JHepreTnyeckasi IPPeKTUBHOCTb. XapaKTEPUCTUKU, OTPAKAIOUIUE OTHOILIECHUE
MOJIE3HOTO 3(QeKTa OT HCIONb30BAHUS HSHEPreTHUECKUX pEecypcoB K 3aTparam
HHEPreTUUECKUX PECYpCOB, IPOM3BEIECHHBIM B IENAX MOJy4YeHHUs Takoro sddekra,
MPUMEHUTENBHO K MPOAYKLIHMH, TEXHOJOTMYECKOMY IpPOLECCY, HOPUAMYECKOMY JIUILY,

UHIUBUIYaTbHOMY TpeAnpuHuMareio (1. 4 ct. 2 mo ®3-261 [1]);



3alOpPHBbIA  KpaH: BUJ TpPyOONpPOBOJHON  apMaryphl, oOecreunBaroen
BO3MOXHOCTh TpPEKpAIlEHUs] MOTOKA TEIUIOHOCUTENSI 4Yepe3 KpaH, a TakKe IOJIHOE
BO300HOBJICHHE TOTOKA TEIJIOHOCUTENS uepe3 KpaH 0e3 (QyHKUMM peryaupoBaHus (I10
I'OCT 10944-97);

peryJupyoiuii KpaH: Bui TPYyOONpPOBOAHOW apMaTyphl, OOECIeYNBaIOIICH
BO3MOKHOCTh 33JJaHHOTO M3MEHEHMSI KOJMYECTBA TEINIOHOCUTEIISI, MPOTEKAIOIIEr0 Yepe3
kpaH (o 'OCT 10944-97);

MOHTAKHO€ PeryJHpPOBaHUE: IOJIOKECHUE COOTBETCTBYIOIIETO PETYJIUPYIOIIETO
opraHa KpaHa, yCTaHaBJIMBaeMoe Mpu Haajake cuctemMbl otorwieHus (o FOCT 10944-97);

NOTpedUuTEIbCKOE peryJiupoBaHue: MOJI0KEHHE COOTBETCTBYIOIIETO
PETYJIMPYIOIIEr0 OpraHa, YCTaHaBIMBAEMOE MOTPEOUTENIEM 10 CBOEMY KEJIAHHUIO B
npeaenax Mexay MOHTaKHOW YCTAHOBKOW M MOJHBIM 3aKpPhITHEM (OTKPBITUEM) KpaHa (1o
['OCT 10944-97);

TEPMOPEryJsiTop: BuJ  TpyOONMpOBOJHON  apMarypbl, oOecreYnBaroen
ABTOMATHYECKOE M3MEHEHUE KOJMYECTBA MPOTEKAIOIIETO Yyepe3 KanaH TePMOpPErysaTopa
TETUIOHOCUTENI B 3aBUCMMOCTH OT 3aJlaHHOM Temmeparypsl Bozayxa (mo I'OCT 30815-
2002);

peryJsiTop TeMiepatrypbl (TepMOroJiOBKa): y3en (AeTaidb) TEpMOpPEryssiTopa,
BKJIFOYAIONIUN JaTYMK M PYKOSATKY YCTAHOBKUA TEMIIEpaTypbl W 00eCIeYUBAIOIINN
HEO00XO0JIMMOE MEPEKPHITHE MTPOXOAHOTO CEYEHHUS KJIallaHa B aBTOMAaTHUYECKOM pexuMe (1o
I'OCT 30815-2002).

CHCTeMa LEeHTPAIu30BaHHOrOo TemiaocHadxkenust (CL{T): cucrema, cocrosias
W3 OJHOTO WJIM HECKOJIbKUX HCTOYHUKOB TEIUIOTHI, TETUIOBBIX CETeH (HE3aBUCHUMO OT
auaMeTpa, 4YHclia ¥ TMPOTSHDKEHHOCTH HAPYXKHBIX TEIUIONPOBOJOB) W TOTpeOUTENeH
tertoTsl (1. 3.1 mo CIT 124.13330);

HHAUBUAYAJIbHBIA  TEIUIOBOH MYHKT (UTII): TEILIOBOM IIYHKT,
MpEIHA3HAYEHHBIN IS MPUCOETUHEHHS] CHUCTEM OTOIUICHMS, BEHTWISLUU, TOPSYETrO

BOJIOCHa6)KCHI/I$I N TEXHOJOIHMYCCKHX TCIUIOHUCIIOJB3YIOIIMNX YCTAHOBOK OAHOIO 3AaHUS

unu ero yactu (1. 3.13 o CIT 124.13330).



4 O01Me MmoJI0KeHud

4.1 OCHOBHBIM NpEIHA3HAYECHUEM CHUCTEM OTOIUIEHMsS SIBJISIETCS IOJAJIEpKaHUE
TpeOyeMbIX KOM(OPTHBIX YCIOBHM i1 TpeObIBaHUA YENOBEKa B OTAITUBAEMBIX
NOMEIICHNUSX 3JaHMs Ha NPOTSHKEHUHM BCErO0 OTONMTEIBHOIO CE30Ha, a TaKkKe
o0OecreyeHne PKOHOMUYHOCTU CUCTEMBI, KOTOpasi JOCTUTAETCS MYTEM HCKIIOYEHHUS WIH
COKpaleHHs 0ecroIe3HbIX (PUHAHCOBBIX M SHEPreTUUECKUX 3aTpar.

KOHCTpYKIIMST COBPEMEHHOM CHCTEMBl OTOIUICHHsI IIPEAIojiaraeT HaJlndue
pazIMYHOr0 BHJAAa OOOpYAOBaHMS, MPUYEM KaXKAbIA 3JIEMEHT pEeIlaeT CBOIO
MHAMBUAYaIbHYIO 3a1ady. [Ipu HEKOppEeKTHOM BbIOOpE 0OOPYJOBaHMSI OHO MOXKET CTaTh
«0amnacToM» B MPOIECCE IKCIUTyaTallMu, TEM CaMbIM YMEHbIast 3(hPEKTUBHOCTD padOTHI
OTOIUTEIBHON cucTeMbl. Bompoc BbrIOOpa 00OpyAOBaHMS IMOJHOCTHIO BO3JAraercs Ha
IIPOEKTUPOBIIMKOB, OJHAKO HENPABUIBHBIA MOHTAX, HAJIAJKA U SKCIULyaTallHsl CIIOKHBIX
YCTPOMCTB TaKX € MOXET CTaTh MPUYMHOW BBIXOJA €r0 W3 CTPOsS WA HEe3IPPEKTHUBHOU
paboThl Becel cucteMsbl. [10aTOMy Ba)kKHO Ha CTaJMU MPOEKTa TPAMOTHO BBIOMPATH TUI U
MECTO YCTaHOBKH 00OpYAOBaHMUS.

BxnroyeHue cucteM aBTOMATH3alUMd B KOHCTPYKLHMIO COBPEMEHHOH CHCTEMBbI
OTOIUIEHUS M TEIIOBOTO IMYHKTA I03BOJIIET aBTOMAaTUYECKH KOHTPOJIUPOBATH MapaMeTpPhl
MUKpPOKJIMMATa B MOMEILEHUH U TEIJIOHOCUTENSI B CUCTEME OTOIJIEHUSI U HA €€ YYacTKax,
a Takxke o0ecrneuuBaTh ydeT MOTPeOsieMOW CHUCTEMOM TerioBol sHepruu. Bce 3T
MEpOIPUATHST TPU3BAHbl TMOBBIIIATH JIHEPreTUUYECKYI0 S(P(PEKTUBHOCTH CHCTEMBI U
peryiaupoBath pexuMm ee padoThl. OJHAKO MOBBILIEHHBIE KANUTAJIbHBIE U BO3MOXKHBIE
HKCIUTyaTaIl[MOHHBIE 3aTPAaThl MOTYT MPEB30UTH IKOHOMUYECKUH 3P(HEKT OT COKpaIECHUS
TEIJIONOTPEOJIEHUS CUCTEMbl OTOIUIEHUA. TakuM 00pa3oM, MPUMEHEHUE TOTO WM WHOTO
000py10BaHUs JOJDKHO OBITh SKOHOMHUYECKH 000CHOBAHO.

Uro6sl o0ecrneunTs HEOOXOIMMYIO TEIUIONOAayy B KaXJ0e OTalJIuBaeMoe
MOMENICHUE MPU IKCIUTyaTallid CUCTEMbl OTOIUICHUS BEIETCS PEryJMpoBaHUE, KOTOPOE
MOXET IPOUCXOAUTh KOJMYECTBEHHBIM (M3MEHEHHE pacxola TEIJIOHOCUTENS),
KAUYECTBEHHBIM (M3MEHEHUEM TEMIIEpaTypbl TEIUIOHOCUTENS), WIA Ka4yeCTBEHHO-
KOJINYECTBEHHBIM CIIOCOOOM.
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4.2 Tlpouecc peryaupoBaHUsi OCYIIECTBISETCS Ha Pa3IUYHBIX CTYIEHSX

TPAHCIIOPTUPOBAHMS TEIUIOBOM 3HEPTHH OT UCTOYHUKA 70 ToTpeduTens (pucyHok 4.1).
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PucyHok 4.1 — Dramnbl 5KCIUTyaTallMOHHOTO PETYJINPOBaHUS TEILIONOAA4YH Ha
OTOIUICHHUE 37[aHHMI B YCIIOBUAX FOPOJICKOM 3acTpoiiku [4]:
| — meHTpanbHOE HA TeIUIOUCTOYHMKE; [ — rpynmoBoe B IEHTPaIbHOM TEIUIOBOM ITyHKTE
(IITIT); III — mecTHOE B MHAMBUAYaTbHOM TeruioBoM nyHKTe (M TII) unu B coOcTBEHHOM
KOTENbHOM; [V — y3/10BO€ Ha BXOJI€ B CJIOKHBIN JIEMEHT WM B YACTh CUCTEMBI
OTOIUIEHHUS; V — MHANBHAYaJIbHOE B OTOIIUTEIBHOM Npuodope; 1y, t, — TemnepaTypa
COOTBETCTBEHHO MOAABAEMOT0 U OXJIaXKIEHHOTO TeIJIoOHOcuTeNs 10 dTana II;

t1, to — 1o xe mexnay sranamu II u I1I; t, t, — TO ke B cucTemMe OTOIUICHUS 31aHUS

HecoBepmieHCTBO JTFOOOT0 M3 3THX BHUAOB PETYIMPOBAHUS MOXKET TPHUBOJIUTH K
JIOTIOJTHUTEIIBHBIM TETUIOBBIM M AJICKTPUYECKUM TOTEPSM dHEpruu. VIMEHHO 3TH TOTepH
OynyT 3aBeCHUTh M OT KOHCTPYKIIMHM 3JaHUS, CHUCTEMBbl OTOIUICHHS, a TaKXke OT
00opyI0oBaHUs, KOTOPOE B HEH PUMCHSICTCS.

4.3 HabGop o000pynoBaHHS TEIUIOBBIX IYHKTOB W CHUCTEMBI OTOILJICHUS
MHOT000pa3eH MpH Pa3IMYHOM MOJKIIOYESHUN CHUCTEMBI K TEIJIOBBIM CETSM (3aBHCHUMOE,

HGBaBI/ICI/IMoe), a TaK)Ke 3aBUCHUT OT CXEMBI TEIIJIOCHAOKECHMS.
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OpHako mocnegHee BpeMs CTajla aKTyalbHOM NPAaKTUKA MPUCOEAUHEHUS CHCTEM
OTOIUIEHHUS 3/IaHUM 0 HE3aBUCHUMOM CXEM€, KOrJa CO3a€TCsl OTAEIbHBIA OTONMUTEIbHBIN
KOHTYP BHYTPH CaMOI0 3JaHUs, a TEIUIOHOCUTEIb U3 TEIJIOCETH HE MOMAJAcT B CUCTEMY
OTOIUICHHS (TOJIBKO TIPU €€ 3alOJHEHHM W NOANUTKe). J[aHHBIM BHI NpHUCOCIUHEHUS
3HAYUTETHHO JOPOXKE, T. K. HEOOXOAMMO TPHOOPETAaTh JOMOJHUTEIBHOES 000pYAOBaHUE,
HanpuMep, TEIIOOOMEHHUK, IUPKYJSIIIUOHHBIA HAcOC, PAaCUIMPUTENIbHBIN 0ak, a Takke
000pyoBaHUE MOAMUTKH W aBTOMATH3allMU CUCTEMbL. [[1s peryaupoBaHHs KOJIUYECTBA
OTJIaHHOM TEIUIOTHI MOTPEOUTEISIM, CBSI3aHHBIM C U3MEHEHHEM TEeMIIEpaTypbl HAPY>KHOTO
BO3JyXa M U3MEHEHHUIO (PAKTHUYECKOIrO TEIUIONOTPEOICHUsl, HAa HCTOYHUKAX TEIIOThHI
(TOL, PK u T.m.) mpuMeHsieTCd KauyeCTBEHHOE PEryJupoOBaHHUE, KOTOPOE IO3BOJISET
00ecreyuTh YCIOBHO MOCTOSHHBIA THIPABIMUYECKUN PEXUM B TEIUIOBBIX ceTax. OJIHaKO
TaKoe IEHTPAIM30BAHHOE PETYJIUPOBAHUE HE MOXET MOJHOCTHhIO 00eCIeUUTh TpeOyeMblid
TEIJIOBOM KOM(MOPT B KaXJOM OTaIUIMBAEMOM 3JaHUM U, TeM Oojiee, B KaKIOM
OTaIUIMBa€MOM MOMEIIECHUHU. DTO CBS3aHO B MEPBYIO 0YEPEAL C HEOTHOPOJIHOCTHIO CUCTEM
teronorpedsenus. B cBs3u ¢ atum, Ha npaktuke npumenstores LTI u UTII, B koTopbix
OCYIIECTBISIIOT MECTHOE KAa4E€CTBEHHO-KOJMUYECTBEHHOE PETYJIHUPOBAHUE I LEJIOr0
paiiona win otaenbHoro 3nanus. Cospemennnie L[TII m UTII mo3BOJSIIOT MCKITIOUUTH
«TEpPEeTONbl» 3IaHUM, CBSI3aHHBICE C TOJJICP)KAHUEM TEMIIEPATYpPhl IMOJABAEMOIO
TEIUIOHOCUTENS U3 TerIoBoi ceth He Huke 70 °C mis HarpeBanus Bojbl HA Hy )bl [ BC
3a CYET KOJMYECTBEHHOTO PETYJMPOBAHUS, T.€. MOHUKEHUS pPacxoJa TEIJIOHOCUTEIS U3
TEIUIOBOM CETHM Ha HYXIbl OTOoIIeHHs. OJHAKO M 3TO HE TMO3BOJSET MOJIHOCTHIO
o0ecneynTh TpeOyeMbIil TeIT0BOM KOM(POPT B KaXK/I0M OTAIIMBAEMOM IMOMEUIEHUH.

B coBpeMeHHBIX CHCTEMAaxX OTOIUIEHWS HAYaJIM HCHOJIb30BaTh aBTOMATUYECKUE
PETYISATOPHI, KOTOPBIE TI0JT BO3ACHCTBUEM OJHOTO M3 (PaKTOPOB (HApUMEp, TEMIIEPATYPHI
BO3/yXa B IOMEIIEHNUH) BIUSIOT HA pacXo TETUIOHOCUTENIS B CUCTEME M Ha €€ yJacTKax,
TEM CaMbIM CO3/1aBas y3JIOBOE U MHIUBUIYAIIBHOE KOJINYECTBEHHOE PETYJIUPOBAHUE.

4.4 KoHe4dHas 11eJib Y3JI0BOTO U MHJMBUAYAJIbHOIO PETYJIUPOBAHKUS — U3MEHEHHE
TEIUIOOTAAUYM  OTONMHUTENbHOTO mpudopa. [lenpro mnpumMeHeHUsT aBTOMATHYECKOTO
perynupoBanusi, kak Ha LTIl u UTII, tak u y morpebutens, SBISIETCS MOACPKAHUE

paCUYCTHBIX KOM(i)OpTHBIX YCHOBI/Iﬁ B OTallNIMBA€MbIX IIOMCHICHHUAX C HAHMMCHBIIINMH
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3aTpaTaMM TEIJIOBOM Hepruu. Takum oOpa3oM, NOTPEOUTENb HAIETSAETCSI BO3SMOKHOCTBIO
o0ecneunTh ONTUMAIBHYIO TEMIIEpaTypy MOMEILEHUs, P KOTOPOH OyIeT pacXxoJ0BaThCs
POBHO CTOJIBKO TEIUIOBOM HHEPrUM, CKOJBKO HEOOXOIUMO B JaHHBIH MOMEHT. OTO
MO3BOJIUT HE TOJNBKO obOecrneyuTh TpeOyembli KoM(OpT, HO ¥ CIKOHOMHUTH
TOPOTOCTOSIIYIO TEIUIOBYIO 3HEPTHIO.

K  coxaneHuto, KayeCTBEHHOE U  UHAMBUAYAJIbHOE  KOJIWYECTBEHHOE
pEeryJMpOBaHME HE JIMIIEHO CBOMX HemocTatkoB. OTomuTeNnbHble NPUOOpPHI MpPHU
M3MEHEHUHU TEMIIEpaTypbl WM pacxoja TEIJIOHOCUTENST HEPAaBHOMEPHO MU3MEHSIOT CBOIO
termootaavy. [Ipuyem, cTeneHb HEPaBHOMEPHOCTH 3aBHCHUT HE TOJIBKO OT KOHCTPYKIIMH
npudopa U OT NapaMeTpOB TEIJIOHOCUTENS, HO U OT KOHCTPYKTHUBHBIX OCOOEHHOCTEN
3/1aHUS.

4.5 Ha noaBoakax y OTONUTENbHBIX TPUOOPOB B HACTOSIIEE BPEMSI TPUMEHSIIOTCS
HE TOJIBKO KpaHbl JBOMHOW pPEryIHpOBKH, KPaHbI TPEXXOJOBBIE M MPOXOJHbIE (PUCYHOK

4.2), HO ¥ TEPMOCTATUYCCKHE KJIalaHbl Pa3INYHON KOHCTPYKIHH (pUcyHOK 4.3).

a) 6) 6)

Pucynok 4.2 — TepMocTaTuueckue KianaHbl s CHCTEM OTOIUJICHUS:
a — KpaH aBoitHoi perynupoBku tuna KP/I1; 6 — kpan perynupyromuii TpeXo10BoM

tuna KPT; ¢ — kpan perynupyromuii npoxoanout tuna KPII
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Pucynok 4.3 — TepmocTaTHuecKue KJIallaHbl sl CHCTEM OTOIICHUS:
a — IBYXXO/IOBOH C IJIaBHOW OTKPBITON MPEIHACTPOIKOI MPOXOIHOM JIJIsl IBYXTPYOHBIX
CUCTEM; 6 — IBYXXO0/I0BOM 0€3 MPeTHACTPOUKHN yTIOBOM JIJIsl OTHOTPYOHBIX CUCTEM;
6 — ABYXXOJIOBBIE C IJIABHOM OTKPBITOM MPEIHACTPOUKON YIIIOBOW U MPOXOJHOM IS
JIBYXTPYOHBIX CHCTEM; 2 — IBYXXO0JIOBOM 0€3 MpeTHaCTPONKU CIEIMaIbHON KOHCTPYKIINH
C BO3/IXOOTBOJYUKOM JIJIsl ABYXTPYOHBIX CUCTEM OTOIIEHUS; 1 — TPEXXOA0BOM € MIaBHOU

OTKPBITON TPETHACTPONKON [T OTHOTPYOHBIX CHCTEM

Krnamanbe! ycranaBmuBaroTcs (pucyHOK 4.4) nub0 Ha TOMBOJKE K OTOMUTEIHBHOMY
npubopy, auOO0 BCTPaMBAIOTCS HEMOCPEACTBEHHO B €r0 KOHCTPYKIMIO, WIH B

MOAKIIOYAIOLIYI0 TAPHUTYPY HpHrlopa.

a) 0) 8)
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Pucynok 4.4 — BapuaHThl yCTAaHOBKH TEPMOCTATHYECKOTO KJIaraHa:
a — Ha MOJIAI0IIeH MOABOIKE TPUOOPa; 6 — B KOHCTPYKITUIO OTOMUTEILHOTO MpUO0pa;

6 — Ha TIO/IAFOIICH MOJBOAKE C YTIIOBBIM MOAKIIOYEHUEM (YTIIOBOM)
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TepmocraTnueckue kiaananbl (TCK) MmoxxHO Ki1accupuimpoBath:
1. Ilo xoiMYeCcTBY HAPABJIECHHS XOA0B TEIJIOHOCUTEIIS:

— JIByXXOJOBBIC;

— TPEXXO/0BBIE.

2. Ilo Tumy npeaBapuTeIbHON HACTPOUKU:

— 0e3 MpeBapuTeIbHON HaCTPONKH;

— C IUIABHOM CKPBITOW MPETHACTPOUKON;

— C IUIABHOM OTKPBITOW MPEIHACTPONKOM;

— CO CTYIIEHYaTOU CKPBITOU MTPEIHACTPOUKON;
— CO CTYIIEHYaTON OTKPBITON IPEAHACTPOUKOM.

3. Ilo u3mMeHeHHIO HAMPaBJICHHSI TOTOKA TETIJIOHOCUTEIIS:
— MPOXOJIHOM;

— TPEXO0CeBOM (YIJIOBOM);

— CHEUHUAIBHOW KOHCTPYKLHHU.

4. Tlo MecTy yCTaHOBKH:

— Ha MOJAIOLIEM NOIBOSALIEM TEIUIONPOBO/IE (Ha MOJAOIIEN TOIBOJKE);
— B KOHCTPYKIIUU OTOMUTEIHHOTO IPUOOpA;
— B COCTaBe MOJIKJIFOYAIOIIECH rapHUTYPhI OTOMUTEIBLHOTO MPUOOpAa.

5. Ilo pacxoaHol XapaKTEpPUCTUKE PETYINPOBAHUS:

— JIMHEHHas,

— norapupMuueckas;

— mapaboJinueckas;

— Jiorapu(pMUYECKO-TUHEHHasI.

4.6 KoHCTpyKIIUS TEPMOCTATUYECKUX KIIAMIAHOB IO3BOJIAET M3MEHATHh MPOXOHOE
CEUYCHHE 3a CYET M3MCHEHMsSI TOJIOKEHUSI ITOKA, JTUOO PYYHBIM BO3JIEHCTBHEM, JTMOO C
MOMOIIIBIO TEPMOCTATHYECKOW TOJIOBKM WM MHOrO MexaHusma. B pacuere 310

05
YUYHUTHIBAECTCS M3MEHEHHEM BEIMYMHBI IIPOBOJUMOCTH KianaHa o, , kr/(ua-Ila™”), nom, xak

€€ MPUHSITO HA3bIBaTh U 0003HAYATH B KaTaJorax CIPaBOYHHMKAX (PUPM-TIPOU3BOIUTENCH,
IPONYCKHOU crocoOHOCTH K, (M3/4)/6ap>°. VIMEHHO 5Ta XapaKTEPHCTHUKA HCIIOIb3YeTCs
MIPU MPOCKTUPOBAHUU CUCTEMBI OTOILICHUS, T. K. OHA TO3BOJISICT OINPEICIUTh JHAMa30H
KOJIMYECTBEHHOTO PETYJIHPOBAHUS TEIUIOOTAAUYM OTOMHUTEIBHOTO TpuOOpa W CTENeHb

BOBHeﬁCTBHH Ha FI/II[paBJ'II/I‘-IeCKI/Iﬁ PEKHUM pa6OTBI CHUCTCMBbI OTOIINICHUA B LICJIOM.
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05
IIpomyckHyI0 CHOCOOHOCTS JIOOOT0 AJIEMEHTa CUCTEMBI OToIIeHHUs K, (M*/1)/6ap ",

OOBIYHO ONPENEISIOT MO (hopMyIIe:

k,=G /L (4.1)
1000AP

rae G — 00BeMHBIN pacxo/1 TeIJIOHOCUTENS Yepe3 dJIEMEHT CUCTEMBI OTOTUICHHS, M>/4;

p — INIOTHOCTh TETUIOHOCUTEIISA, KI/M?;

AP — pa3Hulia naBieHus Ha dJIeMeHTe, 0ap.

[IpomyckHy0 CITOCOOHOCTH TOTHOCTHIO OTKPHITOTO KiIamaHa MPUHATO 0003HAYAThH
K, (M3/1)/Gap””.

[IpomyckHasi cioOCOOHOCTH KJIalaHa SBJISETCS PACYETHOM BEIIMYMHON U B MPAKTUKE
MOHT@KHBIX, HAaJAJOUYHbBIX U SKCIUTyaTal[MOHHBIX pa0oT He ucnoiib3yetcs. [Ipu HacTpoiike
MPOIYCKHOW CHOCOOHOCTH KJallaHa MCIOJB3YIOT BEJIMYMHY HACTPOWKH, KOTOpas
rpaBUpPyeTCsl HA caMOM KJiamaHe. BenuumHa HACTpOMKU JOJDKHBI BBIOMpAThCA €lIe Ha
CTauU TIPOCKTUPOBAHUSI W COOTBETCTBOBATh PACUETHOW MPOMYCKHOM CHOCOOHOCTH
kinarnaHa. JlaHHas BeJIMYMHA  BBIOMpAETCS MO  CIOPABOYHBIM  JAaHHBIM  (QUPM-
MPOM3BOJUTEIICH.

B xouctpykumnn Hekotopbeix TCK npenycmoTpeHa Tak Ha3biBaeMasi TpeAHACTPOMKA.
[Ipennactpoiika ocymiecTBiseTcss BCTpoeHHbIM B KoHcTpykuuto TCK nmpoccenewm,
MOJIOKEHUE KOTOPOr0 YCTAHABIMBAETCS B MPOLIECCE HATAKUA, HO PACCUUTHIBACTCS YKE Ha
CTaIuy TMPOEKTHUPOBAHUSA. 3ajadya MPEIHACTPOWKM — OrPAHUYUTh BO3MOYKHOCTH
PETYJIMPOBAHUSI TEPMOCTATUUECKOTO KJANaHa W «yBSI3aTh» TUIPABIMYECKUE KOJIbIA
CUCTEMBI OTOIUIEHHWS B PACUCTHOM PEXKUME, T. €., HCKIIOYUTh BO3MOXHOCTH
CYIIIECTBEHHOTO TIOBBIIICHHUS] Pacxoja TEIUIOHOCHUTENS dYepe3 MpuOop MOoTpeduTens,
KOTOPOE€ MOMXKET MPUBECTH K pa30alaHCUPOBKE CHUCTEMBbl U HCKJIIOUYUTH YCTAaHOBKY
JIOTIOJTHUTENBHBIX Apocceneil. JlocTynm K peryaupoBaHUIO 3TOTO JIPOCCENs MOTPEOUTEIIO,
KaK MPaBWJIO, 3aKPBIT U 00ECIICUNBACTCS 3a CUET CIEIUATIbHBIX KITOUEH.

4.7 B perynsaropax MOT'YT BO3HHKATh SIBJICHUS] KAaBUTALIUKU U IITyMOOOpa30BaHUs MpHU
JBDKEHUU TeIUIOHOCHTeNA. Eciu moTeps maBieHHWs Ha KianaHe mpu (HaKTHUYECKOM
pacxojie MPEeBBICUT HEKOTOPYIO TPaHUIly, TO IIYM Ha KJIAllaHE MPUBEAECT K HAPYILICHUIO

KOM(l)OpTa B IMOMCHICHNH, @ BOBMOJKHAS KaBUTAUA — K Pa3pyHICHUIO WJIM ITOBPCIKICHUIO
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CTPYKTYPbI CUCTEMBI.

4.8 3aBUCHMOCTH TEIJIOBOTO MOTOKAa C MOBEPXHOCTH OTOMHUTEIHHOTO MPUOOpa OT
pacxojia TEIJIOHOCUTENISL Yepe3 HEero He JIMHEHas U 3aBUCUT OT Tuna npudopa. [loatomy
UCIIONB3YIOTCS  pa3nuuHble KOHCTpyKuuu 1mroka TCK, xoTtopeie oOecneynBaroT:
JUHEHHYIO, TPOMOPIUOHANBHYIO (Jorapu(MHUUEcKyI0), MapaboIMUecKyl0 WIH JUHEHHO-
IPOMOPLMOHANIBHYIO  (JIOrapu(pMUYECKO-TMHEHHYI0) XapaKTePUCTUKY PETryIUPOBAHMSL.
XapakTepucTUKa BBIPAXACT 3aBUCHUMOCTh MEXIy OTHOIICHHEM (AKTUYECKOTrO U

MAaKCUMAJIbHO BO3MOXHOI'O pacxoJa 4YCpe3 KiallaH G mu GlOO COOTBCTCTBCHHO H

OTHOCHUTEJILHOTO YPOBHS IoAbeMa 3aTBopa kiamnana h/h o, % (pucynok 4.5).
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Pucynox 4.5 — UneanpHas pacxoHast XapaKTEPUCTHKA PETYJIUPYIOIIMX KIIAITaHOB:
1 — nuneiinas; 2 — norapudpmuueckas; 3 — napadonanyeckas;

4 — norapupMuUecKo-TMHEIHAs

Ha pucynke 4.5 mpeacraBieHa wuAcalbHas pacxoiHas XapaKTEPUCTHKA
PETYIUPYIOMIUX KJamaHOB, KOTOPYIO MOXHO JOCTHYh TOJBKO TOTJa, KOTJa BCE
pacroJiaraeMoe JIaBJICHHE PETyIUPYEMOro yIacTKa TePSETCS B PEryJIUPYIONIEM OTBEPCTUHU
KJlanaHa. B peanbHBIX yCIOBHUSX 3TO CIydaeTcs KpaiHe PeaKo, W JUIsl KaXJI0ro KiamaHa
CHUCTEMBbI OTOTUICHHS XapaKTEPUCTUKA OyIeT WHANBUYaTbHOM.

4.9 Ha mnpaxkTuke BBIOOp PETYIHUPYIONIMX 3JIEMEHTOB BEAECTCS MO HEKOTOPOH
HMCKYCCTBCHHOU XapaKTEPUCTHKE — BHEIITHEMY aBTOPUTETY PETYIMPYIONIETO KiIalaHa a.
BremHuii aBTOpUTET KIAMaHAa @ O3TO OTHOIICHWE TOTEPH JaBJICHUS Ha
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PErYJIUPYIOIEM KJIallaHe U MOTEPU JIABJICHUS HA PETYJIUPYEM YUACTKE:

AP
a=—<=, (4.2)
AP
rae AP — moTeps JaBiieHus Ha peryaupyromeM kianane, I1a;
AP__ — moTeps IaBieHHWs Ha PEryJIMPYeMOM ydacTKe, BKIIOYAOIias B cebs

per

MOTEPIO Ha pEryJupyroliem oprase, [1a.
NneanbHas XxapakTepUCTUKA PETYJIMPOBAHUS, O KOTOPOH FOBOPUIIOCH paHee, OyieT
COOTBETCTBOBATh BHEIIHEMY aBTOPUTETY a = |, HO B pEaJbHBIX YCJIOBHUSIX PABEHCTBO

T

MOTepH JIaBICHUS HA peryiupyromem kiamane AP u Ha peryanpyemom ydactke AP

HEBO3MOJKHO, T. K. TOCJEIHSs BEIUYMHA BKIIOYaeT B cebs mepByro. Ilpu pacuere B
MEepBOM MPUOTMHKEHUN aBTOPUTET KJalaHa PEKOMEHAyeTCs MpUHUMaTh paBHbIM 0,5—1
(mampuMmep, IS KjamaHa C JIMHEWHOW XapakTepucTtukoil). OaHako, HUCXOAs U3
HPHEPreTUYECKON I11eJIeCOOOpPa3HOCTH, T. €. CHWKEHHI0O (UHAHCOBBIX pPacXOJ0B Ha
MepeKavyKy TEIJIOHOCUTENS, PEKOMEHIyeTCsl MPUHUMATh aBTOPUTET KJamaH B Mpejaeiax
0,3—0,7 [5, 6].

410 Cam Ttepmocratuyeckuid kianaH (TCK) He sBiseTcss B MOJHOM Mepe
CpPEACTBOM aBTOMAaTH3allMU, T. K. HE JaeT BO3MOXHOCTH PEryJupoOBaHUsI TOTOKa
TEIUIOHOCUTENSI B aBTOMAaTHUECKOM pekume. [[03ToMy B KOMILJIEKTE C HUM, KaK MPaBUIIoO,
nocraBisiercss Tepmocrarudeckass rojoBka (TCI), kotopas HenmocpeacTBEHHO
BozaeiicTByeT Ha peryiaupytomuid mtok TCK. TCI' Takke ObIBatOT pa3IuyHOTO BUJIA:

- C )KMJIKOCTHBIM HUTH Ta30BbIM JATYMKOM (CHIBL(MOHOM);

- C TBEPJOTEIbHBIM (MapaUHOBBIM) JIEMEHTOM;

- C IUCTAHIIMOHHBIM YIPABJICHUEM;

- C HAKJIQJHBIM JaTYHKOM.

Kaxmas TCI' B coBokynmHoctu ¢ TCK o6nagaer pa3iuyHOd TOYHOCTHIO
peryJIMpOBaHMs, TUCTEPEZUCOM, 30HOM MPOMOPLIUOHATIBHOCTH KJlanaHa (B COBOKYITHOCTH C
xapaktepuctukoit TCK u oTonuTenpsHOTO NMpUdopa), a Tak)ke BpEeMEHEM pearupoBaHus Ha
OTKJIOHEHHUs TeMIIepaTyphbl TMoMelleHus. BriOOp 3THX mapamMeTpoB TakKe BaKeH IpHU
MIPOCKTUPOBAHUKM W TPEOYeT COMOCTABJICHHS 3aBUCHMOCTU Il€Ha—Ka4yecTBO. BHenrHuit

Bun TCI npencrapiieH Ha pucyHke 4.6.
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Pucynox 4.6 — TepmocTaTiuueckasi ToJIOBKa KJIallaHa:
@ — C )KUJIKOCTHBIM JIATYUKOM; 6 — C IUCTAHI[MOHHBIM YIIPABICHUEM;

6 — C BBIHOCHBIM JaTYHUKOM, ¢ — C HaKJIaJHbIM JaTYUKOM

I'nmaBuas 3amaya TCI' — onenuts Temneparypy nomMemeHus BOnm3u naruuka TCI
JUIA  TOTO, YTOOBl YBEJIMYWUTh WM YMEHBIIUTh pacxoj TEIUIOHOCUTENS uepe3
OTOIUTEIBHBIA MPUOOP. DTO peanu3yeTcs 3a CUET YCTAaHOBJIEHHOro B KOHCTpyKuuu TCIT
TEPMOUYYBCTBHUTEJILHOTO CUJIb(OHA, B KOTOPBIM 3aKII0UEHO padouee Teno (»KUIKOCTb WU
ras, a B OTJEJIbHBIX Cyyasx napaguH), KOTOPbIi, B CBOIO OYEPEb, IIPU U3MEHEHUU CBOEH
TEMIIEpaTypbl U3MEHSIETCSI 00BEM, U3MEHSS pa3Mep TOQPUPOBAHHOTO KOpITyca CUiIb(oHa

(pucynox 4.7), u Tem cambIiM BozniericTByeT Ha mTok TCK.

Pucynok 4.7 — KoHCTpyKIHsI TEpPMOCTATHUECKOTr0 KjlanaHa ¢ TEpMOCTATHYECKOM
TOJIOBKOW:
1 — cunb(oH; 2 — HacTpoeuHas MPYyKUHA; 3 — IITOK KJIANaHa;
4 — 30J7I0THUK KJ1anaHa
4.11 TlockonbKy TEIUIONOTPEOJICHUE 37aHUS B II€JIOM U OTHAEJIbHBIX MOMEIICHUN
HEMOCTOSIHHO, a TOTPEOUTENI0 MPEAOCTaBISIETCS BO3MOXKHOCTh WHAMBUAYAJIbHOTO

pPETryJaInpoOBaHuA IMOTOKaA TCIJIOHOCHUTCIIA, CHUCTCMaA (I)aKTI/I‘-IeCKI/I HHKOIraga HE pa60TaeT B
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CBOEM pacCyeTHOM pexuMe. DTO 03HA4yaeT, 4To cucrema OyAeT o0jaaaTh NEepeMEHHBIM
TUAPABINYECKUM PEXKUMOM paboTel. Yacto mnpu TPUMEHEHWH aABTOMATHYECKUX
TEPMOCTATHUYECKUX TOJIOBOK y OTOMHUTENbHBIX MPUOOPOB PETYIMPOBAHUE TEIJIOOTIAUU
MpeBpamaeTcss B ABYXIO3UIMOHHOE (OTKPBITO/3aKPHITO). DTO CBSI3aHHO C TEIJIOBOU
WHEPITMOHHOCTHIO OTOIMUTEIBHBIX MPUOOPOB (IIPEKIE BCETO, Y CEKIIMOHHBIX PaTdaTOPOB
OOJIBIION EMKOCTH), & TAKXKE C TEIJIOBOM MHEPIIMOHHOCTHIO OTAIIMBAEMOTO MIOMEILEHUS U
31aHUSA B LIEJIOM.

4.12 Ha crosikax W OTBETBJIECHUAX CHUCTEM OTOIUICHUS (PUPMBI-IPOU3BOIUTENN
PEKOMEHIYIOT TaKXXE€ YCTaHABJIMBATh ABTOMATUYECKHUE PETYISATOPHI MEPEINaaa JaBICHUS,
pacxojia ¥ TEMIIEPATYPHI IS TOBBIICHUS TOYHOCTH PETYJIUPOBAHUS.

ABTOMaTHYeCKHE peryasaTopbl nepemnaga aasjaeHus (APII/l) npegnazHaueHsbl
Il TIOAJIEPKAHUSI MOCTOSIHHOTO Iepenaja JaBJ€HUS Ha OTBETBICHUM WM CTOSIKE
(pucyHnok 4.8). OHU COCTOAT U3 PETYJHUPYIOUIEro KianaHa U aybiiepa, KOTOPBIM MOXKET
ObITh OamancupoBOUHbIM BeHTUIb (BB) wam apmarypa ¢ MOCTOSIHHOWM MpPOITYyCKHOU

crocoOHOCThIO. JlyOsiep U KilamaH COeIUHSIOTCS UMITYJILCHOM TPYOKOM (prucyHOK 4.9).

[To manabiM (upMm-tipousBoauteneri APIIJ momMorarT coOIHOCTH MHUHHUMAIBHOE
M3MEHEHHE pacxojia B OTOMUTEIbHBIX MPUOOpaxX CTOSIKA UM OTBETBJICHUS, €CJIM Ha HUX HE
MPOM3BOJIUIIOCh UHAMBUAYAIIBHOE PETYJUPOBAHUE, T.€. UCKIIOUUTH BIMSHUE U3MEHCHUS

HpOHYCKHOﬁ CITOCOOHOCTH KJIaITaHOB, YCTAHOBJICHHBIX BHC OTBCTBJICHU:A WUJIN CTOAKA.

-

)

.

Pucynok 4.8 — ABTOMaTHuecKUe peryasaTophbl epenaaa 1aBIeHUs:
a — My(TOBBII ¢ IPSIMBIM HIMUHJETEM; 6 — My(PTOBBIN C HAKIIOHHBIM IIIMHH]IEIEM;

6 — q)HaHHeBBIP'I C MMPAMBIM IIITUH/ICIICM
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T1 T1
w— T2 r — T2 r

Pucynok 4.9 — CxeMa ycTaHOBKHM aBTOMaTHYECKOTO PEryJsTOpa nepenaaa JaBieHUs:
a — Ha cTosike (mm oTBeTBIeHUH) ¢ bB (nnm ny6nepom) npu ucnons3zoBanuun TCK
C MPETHACTPOUKOI; 6 — Ha cTosike (0TBeTBIIeHUH) ¢ bB (unmu xybnepom) npu
ucnonb3zoBanuu TCK 6e3 npenHacTpoiiky;

1 — BB wm gy6nep; 2 — API1/I; 3 — kpaHbl AJist OIOPOKHEHUS CTOsIKA; 4 — KpaHbI 7S

OTKJIIOYCHHA CTOMAKA, 5- rapHuTypa AJiAd IO AKIIFTOUCHU A HMHYHBCHOﬁ TPY6KH K pr6e

[lepBoiii BapuanT ycranoBku APIIJ] (pucynok 4.9) mpeamnonaraeT yCTaHOBKY Yy
otonuTenbHBIX MpubopoB TCK ¢ Bo3MOXHOCTBIO NpenHacTpoiiku. Hamanka crosika u
MEPEMEHHBIN THAPABINYECKUNA PEKUM PabOThI MIPU 3TOM MO OOJIBIIEH YaCTH BO3JIaraercs
Ha TCK, a APIIJ] mogaepxuBaeT onTUMAalbHBIA mepenan naBieHus 1 paboter TCK.
BTtopoii BapuaHT yCTaHOBKHM NMPEIIOJIAraeT YCTAHOBKY y OTONMUTENbHBIX npubopoB TCK
0e3 MpeAHaCTPONKH, a 3TO O3HAYAET, YTO MOHTAKHAS HAJIAJIKa CTOSAKA OYJET TPOBOTUTHCS
¢ nomomnisio BB, a mepeMenHbiii TuapaBanyeckuii pexxum Oynetr obecmneunBathesi TCK.
APII/] B 1aHHOM cCily4dae NoJIep>KMBAET MOCTOSTHHBIN MEpenajl JaBieHus B cTosake u bB.

['unpaBnuyeckuii pexxum pabotet APIIJ[ B coBokymHoctu ¢ TCK mpeacrammsieT
ocoObIii  mHTepec. llpu perynupoBaHuM TEIJIOOTAAYM OTONUTENIBHOTO mpubopa ¢
nomotbto TCK, T.e. myrem u3MeHeHUs (PaKTHUECKOTO pacxoja TEIJIOHOCUTENS uepes
puoOp, U3MEHSIETCS M XapaKTePUCTUKA COMTPOTHUBIICHHSI BCETO CTOSIKA (OTBETBIICHUS), YTO
MPUBOJUT K U3MEHEHHUIO oOI1ero nepenasa aasiaeHust Ha HeM. [Ipu stom APII nomxen
MOJJICPKUBATh ATOT TMEpenaj MAABJICHUS IOCTOSIHHBIM, a 3TO 3HAYUT, YTO M €r0

05
XapaKTePUCTUKA CONPOTHBIIEHUs (UM MPOIYCKHAs CIOCOOHOCTD K, ppy, (M*/4)/6ap ™ nim
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IPOBOAUMOCTB G \pyy s kr/(a-[1a>”)) GymeT H3MEHSTHCS.

B skcmutyatanuun APIIL u apyrue y3i0BbIe€ pErysaTOpbl CO3AA0T JTOMOJIHUTEIBHOE
TUIPABINYECKOE CONPOTHUBIEHHE B CHCTEME, M3-3a KOTOPOrO  YBEJIMYHMBAETCS
AIEKTPOINOTpeOIeHNE.

413 ABromaTudeckue peryiasTopbl pacxoxa (APP) (pucynok 4.10)

NpeAHa3HAYCHEBI JJIA ITOAACPKAaHUS IIOCTOAHHOI'O pacxXoda Ha OTBCTBJIICHUH UJIM B CTOAKC.

Pucynok 4.10 — ABTroMaThueckue peryiasiTopbl pacxoja:
a — My(TOBBIH C IPSAMBIM IIMHAHAEIEM (GUPMBI; 6 — My(PTOBBIA ¢ HAKIIOHHBIM IIITAHIEICM;

6 — My(TOBBIH C IPAMBIM IITUHAETIEM H HITYIIEpaMH 0TOOpa JaBICHUS

-

Tl
T2

Pucynok 4.11 — CxeMa yCTaHOBKM aBTOMAaTHYECKOI'O PEryJIATOpPa Pacxojia Ha CTOSIKE
OJIHOTPYOHOU CHCTEMBbI OTOIJICHUS:

1 — APP; 2 — kpaHsbI 11 OOPOKHEHUS CTOSAKA; 3 — KPaHBI JJIsl OTKIFOYCHHSI CTOSIKA
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APP KOHCTpYKTHMBHO SBISI€TCA pEryJIiTOPOM IIEpenana JAaBJICHMs, KOTOPBIN
CUMTBIBAETCS HEMOCPEACTBEHHO JI0 U ITOCJE PETYJIMPYIOLIEr0 OpraHa KJaraHa, HalpsMyo
yepe3 €ro KOHCTPYKIUIo. TeM caMbIM, B OINpEACIICHHOM Juarnas3oHe nasiaeHus APP
MOAACPKUBACT OMpPEACICHHBIN auana3oH u3MeHeHus: pacxoja. B ormmume ot APIIJI,
coBMmecTHbIl pexkxum pabotel APP um TCK saBnsercs pasHoHampaBieHHbIM. T.e. mpH
3akpeiTin TCK pacxon temmonocurens dyepes cTosik 1 APP ymensiiaercs, B CBA3M € 4eM
yMeHblnaercss nepenan nasneHus AP,... APP, pearupys Ha 3T0, 4TOOBI BOCCTaHOBHTb
3aIaHHYI0 TIOTEPIO JABJEHUS B PErYJATOPE, NMPUOTKPHIBAECTCS W YBEIWYMBAET PACXOJ
TEIUIOHOCUTENISI B CTOSIKE WM BETBU. B 1ByXTpyOHOH cucTeMe OTOIUIEHHS IOCIIe
MOBBIIICHHUS] pacxoda 4Yepe3 CTOSK pacxold Yepe3 KaXKIblid OTONUTENbHBIA HpHOOp
MIPONIOPLIMOHAIBHO BBIPACTET, YTO NMPHUBEAET K NeperpeBy nomenieHnd u peakuun TCK ¢
TCI', koTopble B HUTOre YMEHbLIAT pacxoi uepe3 MpuOOp U CTOSIK, HO 3TO BHOBb
3anerictByeT padboty APP. UMenHo no3tomy APP npuMeHSIOTCS MPEMMYIIECTBEHHO IS
CUCTEM WJIM €€ OTBETBJICHHUW C INOCTOSHHBIM T'MJIPABIMYECKAM PEXUMOM, TZI€ WHBIMU
METOJJaMHd  HEBO3MOXKHO  00ECIEeYUTh IOCTOSHCTBO  pacxoja. Tak, Oojblioe
pactnipoctpaHenue APP monyuuiau B OqHOTPYOHBIX CUCTEMaX OTOILJICHUS.

4.14 ABTomaTuueckue peryasaTopsl Temnepatypsl (APT) (pucynku 4.12, 4.13)
ATO OTHOCHUTEJIbHO HOBasi pa3paboTKa B 00JIACTH aBTOMATUYECKUX PETYJIATOPOB CUCTEMBI
OTOIUIEHMs. Ee aHamorm MOJKHO BCTPETUTh B CHCTEMAax IOJIAEpKaHUsA ITOCTOSTHHOMN

TCMIICPATYPHBI BOALI B CUCTCMAX ITOATOTOBKHU I'OPAYCTO BOI[OCH36)I(GHHH.

Pucynok 4.12 — ABTOMaTH4ecKui peryasiTop TEMIIEpaTypbl

APT npennazHadyeH [Uisl MOJAEPKAHUS NOCTOSHHOM TEMIIEPATYypbl Ha CTOSKE WJIU
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otBeTBiIeHUU. [IpuHIMNI paboThl OCHOBAH Ha U3MEHEHUU MPOIyCKHOH criocooHoctn APT
B 3aBUCHUMOCTU OT TE€MIEpaTypbl 0OPaTHOTO TEIJIOHOCUTENA B BETBU. MICIONMHUTENHHBIN
opran APT ycranaBnuBaeTcs Ha oOpaTHOW MM NOJAIOLIEH TpyOax CTOAKa WIM BETBU
BMECTE C JaTYMKOM TEMIIEPATYPHI.

[Tpumensiercas APT, kak mnpaBuiio, B OJHOTPYOHBIX CHCTEMax OTOIUICHHS, IS
CO3/1aHHS TIOCTOSIHHOIO TEIUIOCheMa Ha CTOSIKE M 00ecledyeHHs] IEepPEMEHHOIO
ruzpaBianueckoro pexkuma Bo Bzaumoeictsuu ¢ TCK. APT, kak u APP B 1ByXTpyOHBIX

CUCTCMaAX IIPUMCHAIOTCA PCIOKO.

Tl r

Pucynok 4.13 — Cxema yCTaHOBKM aBTOMAaTHYECKOTO PETYJIATOPa TEMIIEPATYPbI

Ha CTOSIKE OJTHOTPYOHOI CHCTEMBI:
1 - APT; 2 — natymnk TemnepaTypsl TEIUIOHOCUTENSI C UMITYJIbCHOM TPYOKO#; 3 — KpaHbl

JIA OIIOPOKHCHUS CTOSAKA, 4 — KpaHbI IJI1 OTKIIIOYCHHA CTOAKA

4.15 banancupoBounbie BeHTW N (BB) 1 3anopHo-peryaupyommne BeHTHIH HA
o0paTHOW NOABOAKE OTONMUTEILHOro mpuoéopa (pucynok 4.14) camu mo cebe He
ABJISIIOTCS ABTOMATUYECKUMH PETYISATOpPAMU W TpPEIHAa3HAYEHbl ISl HANAIKA CHUCTEMBI
OTOIUVIEHUS] HEMOCPEACTBEHHO IIOCJIE €€ MOHTaXka M B PSJAE CIy4aeB IPHU 3KCIUTyaTaluu
CUCTEMBI.

®aktnuecku BK u npyrue HeaBTOMATH3MPOBAHHBIE PETYIUPYIOIIUE SJIEMEHTHI

SBJISIFOTCSL APOCCEb-TIaii0aMu, KOTOpbie Oojiee yHO0OHBI B DKCILTyaTallil W CIIOCOOHBI
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HU3MCHATH IIPOXOJHOC CCUCHHUC.

a) 6) 6) 2)

Pucynox 4.14 — baiancupoBOUHbIE BEHTUJIN U 3aIIOPHO-PETYIUPYIOUTUN BEHTUIIb

Ha 00paTHOM MMOABOJKE OTONMUTENILHOTO Npudopa:
a — bB 0e3 n3MepuTenbHbIX KJIAaHOB MY(TOBBIM C HAKIIOHHBIM IIITHH/EIEM;
6 — bB ¢ u3MepuTenpsHpIMU KilanaHaMU MY(TOBBIN C MPSMBIM IIITUHACIEM;
6 — 3alIOPHO-PETYIHNPYIOIINNA BEHTUIb Ha 00paTHOM IIOJBOJKE OTOMUTEIBLHOTO TPUOOPA;

2 — IIPUMEP YCTAHOBKH 3aIIOPHO-PETYIUPYIOLIETO BEHTUIIA

BenTunbs Ha oOpaTHOM MOJBOJIKE HacTpauBaeTCs aHaJIoruyHO npennactpoiike TCK,
T.€. IPU YCTAHOBKE JTAHHOTO BEHTUJISI PEKOMEHAYETCS OCYIIECTBIIATH T'MJIPABINYECKYIO
YBA3KY CcHCTEMBI ¢ ero mnomoibto, a TCK BbiOMparh 0e3 mnpegHacTpouku. [laHHBIM
BEHTWJIb CHU3UT BEPOSTHOCTH TMOMAJaHUsI TETUJIOHOCUTENI U3 OOpaTHOW TMOJBOJKH B
OTOMUTEIBHBIN MprOOop Tipu noaHoM 3akpbeiTr TCK.

4.16 OO1KM HETOCTATKOM PETYIUPYIOIIUX YCTPOUCTB SIBISICTCS Mao€ MPOMYCKHOE
CeueHue, a B psaae ciaydaes, Hanpumep, B APIIJl, onu oGopyayroTcst JOTOTHUTEIbHBIMU
UMITYJIbCHBIMA C MaJIbIM TPOXOJHBIM ceueHueM TpyOkamu. Ilpu HecooTBeTCTBUU
TEIUIOHOCUTENISI TPHUHITBIM HOPMaM TaKHe YCTPOWCTBA OBICTPO 3aCOpPSIOTCA WU
«3apacTarT», YTO CYLIECTBEHHO BIIMSIET HA MX JKCIUTyaTAllMOHHBIE XapaKTEPUCTUKH, a
3HQYUT M Ha BECh PEXKUM PaAOOTBI CUCTEMBl OTOIUICHHS. ITOT (hakTop HEO0OXOIUMO
00s13aTE€NIbHO YUYUTHIBATh TMPHU NMpoeKTUpoBaHUU. Henb3st 3a0bIBaTh, YTO pETyIUpYROIIAs
apMmaTypa SBJISETCS CYXXalOIIMM  yCTPOHUCTBOM  (aumadparMoil) ¢  TEPEMEHHBIM
MPONMYCKHBIM cedeHueM. B cBs3u ¢ oTtum, mnpu paboTe Takol apMarypbl MOXKET
MIPOUCXONTH IITYMOOOpA30BaHKE B HEM, a TAK)KE KaBUTAIHs, KOTOpas MaryoHO BIUSET HA
000pyI0BaHUE CUCTEMBI OTOINICHUS U 0€30MTaCHOCTh €€ IKCILTyaTalluH.

4.17 K cpeactBaM aBTOMATU3aAlMUMHU TAKXKE MOXKHO OTHCCTH M HACOC CHUCTEMbI
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oromieHusi. Ha mpakthke mpuMeHsIOT Kak Oe3dyHIaMEeHTHbIE, OeCUIyMHbIE HACOCHI C
«MOKPBIM POTOPOM» C MOCTOSHHBIM U TIEPEMEHHBIM YHCIIOM 000pPOTOB paboyero Koseca,
yCTaHABJIMBAEMbIE HEMOCPEJICTBEHHO HAa TPyOe CUCTEMBI, TaK U (PyHIAMEHTHbIE HACOCHI,
npyu OOJBIIOW MOIMHOCTH CHUCTEMBI OTOIUIEHHsS. COBpEMEHHBIE HACOCHI IO3BOJSIOT
U3MEHATh KOJMYECTBO OOOPOTOB 3a CYET YAaCTOTHOTO PEryJIMPOBAaHUS, TEM CaMbIM
NOAJEpKUBAsE TOCTOSIHHBIM  WJIM  HANop, WIM Pacxol, WIH ONPEAECIECHHYIO
THJIPaBIMYECKYIO XapaKTePUCTHUKY B Mpoliecce dKcIuTyaTanui. Hacocsl BeiOupatorcs anbo
BPYUYHYIO IO KaTajoram, 0O ¢ MOMOIIBIO CIEIHUATIBHBIX MPOrpaMM M0 MaKCUMaIbHOMY
KIIJI mpu pacueTHOM pexxume padoThl, B 3aBUCUMOCTH OT Ha3HAY€HHUs (CMECUTEIbHBIE,
HUPKYJSIIUOHHBIE W CMECUTENbHO-UUPKYJSIIUOHHBIE). BakHO OTMETUTh TEHIEHUUIO
pa3BUTHUSI HACOCOB C MPOrpPaMMHUPYEMBIM peXUMOM paboTsl. HekoTopble Tpon3BOAUTENN
HacoCoB BhIMycKatoT ceputo [{H ¢ BO3MOKHOCTBIO aBTOMATHYECKOW HACTPOMKHU pexHuMa,
YMEHBIIIAsi TEM CaMbIM CTEIIEHb BMEIIATEIbCTBA NIEPCOHANA, BBITOJIHSIIONIETO HAJaJOYHbIC
paboTHI.

4.18 BoasiHoe TeIIOCHA0KEHNE BEHTUIISILIMOHHBIX YCTAHOBOK 3/IaHHS TAKKE MOXKET
OCYLIECTBJIATHCA [0 3aBUCUMOM M HE3aBHUCHMOW CXEME€, B 3aBUCUMOCTH OT THIIA H
KOHCTPYKIIMU BO3JyXOHarpeBarejied CUCTEMbl BEHTWISIUMUA. MeToauka onpeaeneHus
sHepreTnyeckor 3((PEeKTUBHOCTH OyIeT CXO0Ka € METOAMKON JJII CHCTEM BOJSIHOTO
OTOIUICHHUS, OJHAKO, B CBSI3U C KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH, OyIyT BHECEHBI
MU3MEHEHMUS.

4.19 TemnnomoTpebiieHHEe CHCTEMbl BEHTWISIIMM  HAMpsIMyK0  3aBUCHUT  OT
TEMIIEpaTypbl HAPYKHOIO BO3yXa, MOJAaBAEMOM Uepe3 CUCTEMY B 3JJaHME MACChl BO3/yXa
U JIOTIOJHUTENBHBIX  M30BITOYHBIX  TEIUIOBBIX 3aTpaT HAa  TPAHCIOPTHPOBAHUE
TEIJIOHOCUTETIS.

4.21 PerynupoBaHue TEIJIONOTPeOIEHUS B 3aBUCUMOCTH OT TeMIIepaTyphl BO3aAyxa
IIPOUCXOJNUT C IOMOULIBIO [IEHTPAJIBHOTO KAY€CTBEHHOI'O PETYJIMPOBAHNNS, U TONOJIHAETCS
WHJIUBUAYAJIbHbIM PEryJIMPOBAHUEM B 3JaHUU, B CJIy4ya€ YCTAHOBKHM CHCTEMBbI
aBTOMATUYECKOTO peryiupoBaHus. JlaHHbIE TEIJIOBBIE 3aTpaTbl HE 3aBUCAT OT
KOHCTPYKLMHU CUCTEMBI, & TOJIBKO OT IEPEMEHHBIX BHEIIHUX MAPAMETPOB.

4.22 ]Jlnsg perynvpoBaHUs TEIUIONOTPEOJICHUS B 3aBUCUMOCTH OT HM3MEHEHUS
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pacxona BO3lyXa, IOJAABAEMOr0 CHUCTEMOW B 3/JaHUE, MPOBOAUTCA B aBTOMATUYECKOM
pexxuMe, OO TIUIAHOBO BpPYYHYIO, 3@ CYET KOJMUYECTBEHHOTO pETyJIUPOBaHUSA
HEMOCPAJICTBEHHO Y3JIOM OOBSI3KM BO3JlyXOHarpeBateseid. J[aHHBIA mapameTp OIEHUTH C
TOYKH 3pEHHSI IHEPreTHUeCKOi 3((HEKTUBHOCTH JOCTATOYHO CIIOXKHO, TOTOMY UTO PEKUM
paboThl M  KA4ecTBO OKCIUTyaTalldd 3aBUCHUT OT MHOTUX TEPEMEHHBIX U
HEIMPOOTHO3UPYEMBIX NTAPAMETPOB.

4.23 JlononHUTENbHbIE W30BITOYHBIE TEIUIO3aTpaThl OOYCJIOBJIEHBI MECTOM
OPOKJIAAKA TEIJIONPOBOJIOB, JJIMHBI TPAcChl U TEIUIOU3OJALMOHHON KOHCTPYKIUEH.
[ToaTOMYy OLIEHKY 3HEpreTu4eckoil 3(h(HEeKTUBHOCTU CUCTEMBI C TOYKH 3PEHUS TETUIOBBIX
3aTpaT Ha CTaguud [POEKTUPOBAHUS CHUCTEMbl HEOOXOJAMMO BECTH  OLICHKOMN
JOTIOJIHUTENBHBIX U30BITOYHBIX TEII03aTpaT.

4.20 D¢ (dHeKTUBHOCTh CUCTEMBI TEIUIOCHAOXKEHUS BEHTWISALIMU C TOYKH 3pEHUS
NOTPEOJICHUSI DJIEKTPOIHEPTUU 3aBUCUT OT KOHCTPYKIMHM CHUCTEMBI, MPHUMEHSEMOTrO
000py10BaHUs, a TAK)KE CXEMbI OJKIIOYCHHUS.

4.21 3arpatbl SJEKTPOSHEPTUU OOYCIOBJICHBI MPUMEHEHHEM HACOCOB, CPEICTB
aBTOMATUYECKOTO PEryJIMPOBaHMs W y3Ja MOANMUTKHU (B clyyae €ro HaJuyus), OJHAKO
MOCJIETHUE JIBE COCTABJISIOLIME BEIUUYUHBI JOCTATOYHO CJIOKHBI JUIsl OUEHKH, T. K. UMEIOT
HETMOCTOSIHHBIA MaJIONPECKa3yeMblid PEKUM PaOOTHI U B LIEJIOM IO BEJIMYHMHE HE CHUIIBHO
OTJIMYAIOTCS B pa3iMuHbIX cuctemax. [loaromy onenka sHeprernyeckoit 3hHekTUBHOCTH
CUCTEMBbl C TOYKH 3pEHUs MOTPEOJICHHUS] JJIEKTPOSHEpPruH OyIeT CTPOUThCA Ha
onpeneeHN HEOOXOIUMON DJIEKTPUYECKON MOIIHOCTH, 3aTpayrMBaeMOil HacocamMH Ha
TPAHCIOPTUPOBKY W/WJIH MOATOTOBKY TEIIOHOCUTEIS.

4.22 DnexTposHeprusi HeoOXoaumasi AJis TPAHCHOPTUPOBKU U W/ TOATOTOBKHU
TEJNOHOCUTENSI HACOCOM 3aBUCHUT OT CXEMBI MOJKIIOYEHUS CUCTEMBI.

Ecnu cucrema moakioueHa MO HE3aBUCHUMOW CXeMe, TO MpUMEHseTCs
LUPKYJSIUOHHBIA  HAacOC, YCTAHABIMBAEMBII BO BHYTPEHHEM KOHTYPE CHCTEMBI
TEIUIOCHAOKEHHUS, HAMop KOTOPOro JOJDKEH OBIThb PaBeH CONPOTUBICHUIO CHCTEMBI,
CKJIQJ[bIBAIOLIEMYCSl M3 TOTEPH JIaBJICHUS B TEIUIONPOBOJAX (MO JUIMHE M B MECTHBIX

COTIPOTHUBJICHUSX ) U HA PETYISITOPaX y3Jia OOBSI3KH.
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5 OCOGEHHOCTH OLIEHKH YHEPreTH4ecKoi Y P(PpeKTHBHOCTH CHCTEM OTOILICHHS

AJIA ZKIJIBIX " OﬁﬂleCTBeHHLIX 3I[aHl/Iﬁ B paMKax KOMILJIEKCHOM OIlCHKH

JHEPronoTpedJeHus 31AHUA

5.1 B obmeMm ciyyae ompeaesicHUE pe3yJbTHUPYIOIMIMX TEIUIOBBIX 3aTpaT Ha

CUCTCMbI OTOIINICHUA WU BCHTUJIALIUU Qog’ BT, IIpu 3TOM OCYIICCTBJIECTCA C ITOMOIIBIO
hopMyIIBL:
Q — noTp + non :B(Qnorp + uon):B Qnorp +B QHOTp (5 1)
08 OB oB OB OB o <o B <B ! '

rac QHOTP — CYMMAapHBIC TCILJIOBBIC HOTpe6HOCTI/I 3JaHUA Ha OTOINICHHUC N BCHTUIAILIHIO,

OB
BrT;

Q2" — cyMMapHbI€ JONIOJHUTENBHBIE TETUIOBBIE IOTEPU NHKEHEPHBIX CUCTEM, BT.

OB

Q! — TermIOBBIC MOTPEOHOCTH 3/I1aHUS HA OTOIUICHHE, BT;

o

Q. — TerIoBbIE MOTPEOHOCTH 3[aHUS Ha BEHTWIALUIO, BT;

TemnoBble 3aTpaThl CHUCTEM OTOINICHHWS W BEHTWISAINH — 3TO TEIJIOBBIC
MOTPEOHOCTH TIOMEIICHWH 3JaHWs Ha OTOIUICHHWE W BEHTWIAIUIO, JOMOJHCHHBIC
BEITMYMHON COOCTBEHHBIX TEIIOBBIX MOTEPh YKAa3aHHBIX WHKEHEPHBIX CHCTEM.

OmnpeneneHne TEIIOBBIX MOTPEOHOCTEH 3MaHWS HAa OTOIUICHHE M BEHTHIISAIIUIO
MpEACTaBISIET COO0N CaMOCTOSITENIbHBIA PACUET U SIBJSIETCS MEPBBIM 3TAIOM MPOEKTHBIX
paboT, Ha OCHOBAaHUM KOTOPOTO OIpeaeseTcss HEOOXOAUMOCTh COOOIICHHUS TEIUIOBOM
DHEPTUM K TIOMEIIEHUSM JJI OCYIIECTBJICHHS WX OTOIUICHUS W, TaKUM 00pa3om,
MOTPEOHOCTH MOMEIIIEHUS B COOTBETCTBYIOIIEM WHKECHEPHOM OCHAIIICHHH.

5.2 JIOTIONIHUTENbHBIE TIOTEPH TEIUIOTHI CHCTEM OTOIUICHHS B OOIIEM cClirydae
o0Opa3yroTcs M3-3a HECOBEPIICHCTBA COOOIICHUS TEIJIOHOCHUTEIS K TMOMEIICHHIO: W3-3a
TETJIOBBIX TOTEPh MPU MEPEHOCE TEIUIOBOM PHEPTUU B TPyOax M BO3MYXOBOJAX U M3-3a
TEIJIOBBIX TTOTEPh MPH TIEpeIade TETUIOTHI OT OTOMUTEIBHBIX TPUOOPOB K MIOMEIIECHUIO;

B — mompaBouHBIN KOIPGUIIUEHT, OTPAKAIOIMUNA CYMMAapHBIC TOMOJHUTEIHHBIC
TETIJIOBBIC MOTEPH MHKEHEPHBIX CUCTEM;

B, — mompaBOYHBIA KOA(DPHUIIMEHT, OTPAKAIOIINK JIOMOJHUTEIBHBIC TEILIOBBIC

MMOTCPHN MHIKCHCPHBIX CUCTCM BOJASAHOI'O OTOINICHU:A, OIIPCACIIACMBIC 110 (bOpMy.He:
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Bo = BO,A + BO,B y (52)

Bz — JONOJIHUTENIBHBIE TEIJIOBBIE MOTEPU HHKEHEPHBIX CUCTEM BEHTWIALUU U
BO3/IYIITHOTO OTOIJICHUS, ONpeesieMble 10 (hopMyIie:

BB = BB,A + BB,B' (53)

TemnoBsle NOTEpPH, CBA3aHHBIE C HECOBEPIIEHCTBOM IEPENayd TEILIOTHl OT
OTOIUTEIBHBIX MPUOOPOB K MOMELIEHUSAM, OO0YCIOBJIEHBI JOMOJHUTEIBHBIMU MOTEPSIMU
TEIUIOTBl  OTONMUTEIBHBIMU  IpUOOpaMH, pacHOJOXKEHHBIMU  BOJM3M  Hapy’KHBIX
orpaxkaeHuil (B pe3ylbTaTe H30BITOUHOTO TMeperpeBa JSTHX YYaCTKOB HapPYKHBIX
OrpaXI€HUI), U JOMOJHUTEIbHBIMH TMOTEPSIMHU TEIUIOTHI, CBSA3AHHBIMU C YBEJIMYEHUEM
IUIOUIaId TIOBEPXHOCTH OTOIHUTENbHBIX MPUOOPOB BHIIIE TpeOyeMbIX 3HAUeHUU (B
pe3ynbTaTe noa00pa OTOMUTEIbHBIX TPUOOPOB, a TAKXKE U3-32 00ECIIEUEHHSI BO3SMOKHOCTH
pPEryJIMpOBaHMsl  TEIUIOOTIA4YM  OTONMUTENbHbIX npubopoB). Hx pesynpTupyrouee
BO3/ICIICTBHE BBIPAXKAETCS OMPaBOYHBIM KO3 HULIUEHTOM [, A.

5.3 B cwucremax BOJSHOTO OTOIUICHHS, a TakKXke B CHCTEMax BOJISHOIO
TEIUIOCHA0KEHUSI BO3/yXOHArpeBaTesied BEHTHIALMOHHBIX YCTaHOBOK TEIUIOBBIE MOTEPU
MIpU MEPEHOCE TEIUIOBOM 3HEPTrUU OOYCIIOBIEHBI OCTHIBAHMEM TEIUIOHOCUTENS B TpyOax
YKa3aHHBIX CUCTEM M YUYUTBIBAIOTCS C IOMOILBIO TONIPABOYHOI0 Kod(pumeHTa B, 5.

TennoBsle MOTEpPH, CBS3aHHBIE C HECOBEPIICHCTBOM BO31yXOpaclpeneseHus B
MIOMEILEHUAX, YUUTBIBAIOTCS C IOMOIBIO ONPABOYHOTO KO3PPHIeHTa By A.

54 B cucremax BEHTWISALMH, a TaKK€ B CHCTEMaxX BO3IYLIHOTO OTOIUICHHMS
TEIJIOBBIE MOTEPH MPHU MEPEHOCE TETIOBOM 3HEPTUHU 00YCIOBIEHBI OCTHIBAHUEM BO3/lyXa B

BO3/yXOBOJaX U YUYUTBIBAIOTCS C MOMOIIBIO IONPABOYHOr0 K03 punrienra fB, 5.
IIpumeuanue:
[Tpu obocHOBaHuM B BelMMUYUHBI 3, fO U BB MOXXHO BBOJWTH JOMOJHUTENbHBIN MOMPaBOYHBIN
K03 QUIMEHT B KayecTBe ciaraeMoro Pip, Il | — MHAEKC, yKa3bIBAIOIIMH HA TUII XapaKTepHU3yeMoil

I/IH)KCHepHOI\/'I CHUCTCMBI, IIPU HAJIMYINH.

5.5 JIOCTOBEpHOE OIPEACICHUE TEIMJIOBBIX 3aTpaT CHUCTEM OTOIUICHUS W
BEHTWJISIIIUA HEBO3MOXKHO 0€3 KOHCTPYUPOBAHHMS U BBINOJHEHUS THUIPABINYECKUX U
a’POJIMHAMUYCCKHUX PACUCTOB 3THX MH)KCHEPHBIX CHCTEM, a TaKXKe 0e3 TEIIOBOro pacyeTa
OTOIUTEIBHBIX TPUOOPOB U pacyeTa BO3AyXOpacIpeaeTuTeNeH.

IIpu stom B cootrBercTBUM ¢ MyHKTOM 6.2.8 CII 60.13330 pgomoJHUTENbHBIE
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TEIJIOBBIE TIOTEPU CHCTEM OTOIUICHUS HE JOJKHBI TpeBbImaTh / % OT BEIMYUHBI
TEIUIOBBIX 3aTPaT HAa CUCTEMbI OTOIIEHUS.

Kpome Toro, ciemyeT yuyuThIBaTh B pacueTax TaKOW cCiydai, Korma TpeOyembli
BO3/lyXOOOMEH B TEIUIbIM WJIM TNEPEeXOJHbIA MEepUOJ TrojJa NpPEBBIIAET TpPeOyeMbIi
BO3/lyXOOOMEH B XOJIOAHBIM MEPUOJ TOJa, a CHCTeMa BEHTWISIIHUM Tpu padoTe B
XOJIOMHBIA TIEpUOA rojila obecreurnBaeT TpeOyeMblil BO3AyXOOOMEH C TMPEBBIIICHUEM.
Torga pa3HOCTh TpeOyeMbIX BO3AYXOOOMEHOB B TEIUIbIA WIJIM MEPEXOAHBIA M XOJIOIHBIN
MEepUO bl TOJ]a HE OTHOCAT K BEHTUJISIIUOHHBIM TEIUIOBBIM MOTPEOHOCTSAM, a YUUTHIBAIOT B
KaueCTBE JIOMOJHUTEIBHBIX TEIUIOBBIX IMOTEPh CHUCTEM BEHTWISIUU C TOMOIIBIO
ko3¢ ¢unuenTa B, g.

5.6  OTHOUIEHWE  ONpPEAENICHHBIX  HHEPreTUYECKUX  MOTpeOHOCTEed K
SHEPreTUYECKUM 3aTpaTaM ONPENCIICHHOW WHKEHEPHOW CHUCTEMbl XapaKTEpPU3YET
HHEPreTUYECKyt0 3(P(HEKTUBHOCTh ITOM HHKEHEPHOU CHUCTEMBbI B PACUCTHOM PEKUME:
OTOILUICHUS W/WUJTU TEIJIOCHAOKEHUS MPUTOYHBIX BEHTUIISIIUOHHBIX YCTAHOBOK.

[Ipy »>TOM wW3-3a HEBO3MOXXHOCTH OJHO3HAYHO YYHUTHIBATH KOIPPUIIMEHT
TpaHchopMaIK JIEKTPUYECKON SHEPTUH B TETUIOBYIO, JOTIOJHUTEIBHBIE SHEPTETHUECKHE
3aTpaThl CUCTEM BOJSHOT'O OTOIUJICHUS U TETUIOCHAOXKEHUSI IPUTOUYHBIX BEHTUISIIMOHHBIX
YCTaHOBOK, CBSI3aHHBIE C TPAHCHOPTUPOBKOM TEMJIOHOCUTEINS MO AJIEMEHTaM CUCTEMBI, T.€.
ANIEKTPUYECKasl PHEPTUsl, 3aTpauyrBaeMas HaCOCOM, YUYUTBIBAETCS OTIAEIBHO.

5.7 Tlpu OTAENBHOM pPACCMOTPEHUU CHUCTEM BHYTPEHHETO TEIUIOCHAOXKEHUS
BO3JyXOHarpeBartesei MPUTOUYHBIX BEHTUISIIMOHHBIX YCTAHOBOK HA0OP JOMOJHUTEIBHBIX
TEIUIOBBIX TOTEPh JATUX HHXKEHEPHBIX CHUCTEM TMOA00EH TI0 COCTaBy Halopy
JOTIOJIHUTENIbHBIX TEIUIOBBIX MOTEPb, XAPAKTEPHBIX JIsI CUCTEM BOJSHOTO OTOIUICHUS
(npexkae Bcero, 3T0 — TEIJIOBbIE MOTEPH MPH INepefadye TEIUIOThl OT TEIIO0OMEHHUKA K
o0orpeBacMOMYy BO3AyXy M TEIUIOBbIE IMOTEpU TMpPU TMEPEHOCE TEIJIOHOCUTENS K
TETJI000MEHHUKY).

5.8 IlompaBouHbIll KOA(DPUIIUEHT, YUUTHIBAIOIINN JOMOJHUTEIbHBIC TEIJIOBHIC
MOTEPU CHUCTEM BHYTPEHHETO TEIJIOCHAOKEHUs BO3JyXOHArpeBareiell MPUTOYHBIX
YCTaHOBOK, OTpeenseTcst aHanoruuno ¢popmyie (5.2).

5.9 BaxneM 3aJadaMM CHCTEMbI OTOIUICHHA ABJIAIOTCA TPaHCIIOPTHUPOBAHUEC
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HEOOXOMMOT0 KOJIMYECTBA TEIJIOHOCHUTENS MO TEIJIONPOBOJAM U Mojada TpedyeMoro
KOJIMYECTBA TEIUIOBOM SHEPrUM B OTAIUIMBAEMbIE IMOMEIICHUS HA MPOTSKEHUU BCETO
OTOIIMTENBHOTO CE30HA.

[Ipu 3KkcIuTyaTallui CUCTEMBI OTOILICHHS PACXOAYETCS TEIUIOBAS U 3JIEKTpUYECKas
SHEPIUsl.

JIns  BOASHBIX CHUCTEM OTOIUICHHS TeIUIOBAsl DSHEPrusl pacxolyeTcss Ha
KOMIICHCALIMI0 TeIUIOBBIX MOTEePb 3AaHUEM, a TaKXkKe Ha [JAONOJHUTEJbHbIE
KOHCTPYKTHBHbIE M3/1€PKKH CHCTEMbI: Ha IOTEPHU TEIJIOTHI OT CTOSIKOB U MAarucCTpaei,
MPOKJIA/IBIBAEMBIX B HEOTAIUIMBAEMBIX TOMEIICHUX, JOIOJTHUTENIbHBIE TEIIOBbIE TOTEPH
3apaIMaTOPHBIX YYaCTKOB HAPYKHOM CTEHbI, HOMEHKJIATypHBIA IIar TEIJIOOTIaun
OTOIUTEIBHBIX TPUOOPOB, TOUHOCTh ABTOMATUYECKHUX PETYISITOPOB.

DJieKTpUYecKass  DHEPrust  pacxogyerca  Ha  obOecreyeHue  paboTh
HUPKYJISUOHHBIX, CMECUTEIBHBIX U MOJAMUTOYHBIX HACOCOB, a TAK)KE Ha pabOTy CPEICTB
ABTOMATUYECKOTO PETYJIIMPOBAHUS Ha UICTOYHHUKE TEIUIOTHI.

Crnenyer BBIACIHUTH OTACIBHO MECTHBIE DSJEKTPUYECKHE CUCTEMBI OTOIUICHHMS
(uHppakpacHble U3TyYaTeNH, SJIEKTPUUECKUE OTONUTEIbHBIE NpUOOpHI). [l HUX 3aTpaThl
TEIJIOBOM AHEPTUU TAKXKE OTHOCATCS K 3aTpaTaM 3JEKTPUYECKON IHEPruu, T. K. B JAHHBIX
YCTPOMCTBAX MPOMCXOAUT HE TOJBKO MOJaya TEIUIOBOM SHEPIMM B OTAIUIMBAEMOE
MOMEIIIEHHE, HO U €€ BhIpadOTKa.

K notpebneHuto 31eKTpUYEeCKOd HHEPruM TaKUX CHCTEM CIEIyeT OTHECTH
noTpeOieHrue Ha BBIPAOOTKY TEIUIOBOM SHEpPru (HEOOXOIMMON JUisi KOMIIEHCALUU
TEIJIOBBIX MOTEPh) U MOTPEOICHNE HA HECOBEPIIEHCTBO MpPOLEcca BhIPAOOTKH TEMIOBOU
sHeprum (KIIJ[ yctpoiicTBa) M mpoliecca mepeiadyd TEIUIOBOW HEPTrUd B TMOMEIICHUE
(KOHBEKTHBHAsl TEIJIOOTJa4a OT MHQPPAKPACHBIX U3JIydaTelield, MOTEPH TEIIOThI
3apaJIMaTOPHBIX YYaCTKOB Hapy>KHOH cTeHbl). D((HEKTUBHOCTh TAKUX CUCTEM CTOPOTO
3aBUCHUT OT 3(()EKTUBHOCTU CaMUX OTOMHUTEIBHBIX YCTPOMCTB M MECTa UX pa3MeIleHus,
MO3TOMY IPU TAKOM peanu3aluu CUCTEMbl OTOIUICHUS clieyeT oOpaiiaTh BHUMaHUE Ha
KIIJI oGopymoBanusi, mnpemiaraeMoro ¢GupMaMu-TIPOU3BOAUTEISIMA, a HE Ha UX
KOHCTPYKLMIO.

BennuumHa mnopgaBaeMoM TEMIOBOH OHCPruyM B OTaIllIMBACMBIC IMOMCIICHUA,
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HeoOXoAuMasi JJIi KOMIICEHCALIMHM TeIUIOBBIX IOTepPb, €CTh BEJIMYMHA [EPEMEHHAs,
3aBHCSILAs OT BEJIMYMHBI TEMIIEPATYPhl HAPYKHOTO BO3/yXa U CyTOYHOIO €€ KoJieOaHwsl,
OT MEPEMEHHBIX BHYTPEHHUX TEIUTIOBBIJCICHUH, a TAK)KE OT U3MEHEHUS TeTIO(PU3NIECKUX
CBOMCTB HapyXHbIX OrpaXKIACHUM B Ipolecce JKCIUTyaTauuu 3aaHus. Ha naHHyro
BEJIMUMHY HHUKAaKUM OO0pa3oM HE BIMSIET KOHCTPYKIMS CUCTEMBI U OOOpYyJIOBaHHE
IIPUMEHSIEMOM B HEW.

OpHako oOecneunuTs CTPOro HEOOXOAMMYIO TOJady TEIJIOBOM DSHEPIUU B
OTaIUIMBAEMbIE€ MOMEIIEHUS Ha NPOTSKEHUU BCEr0 OTOMMTENIBHOIO CE30Ha JOCTATOYHO
CJIOXHO, CJIEJICTBUEM YEro SBIISIIOTCS AOMOJHUTEIbHbIE TEIUIOBbIE M JJIEeKTPHUYEeCKHUe

MOTEPH CUCTEMOM OTONJICHUS.

5.10 JomosiHUuTeIbHbIE TEIJIOBbIEe MOTEPH 3aBUCAT OT KOHCTPYKIIMH CHCTEMBI
OTOIUIEHHUS, a TaKXe OT O0OpyJIOBaHUs, KOTOpoe B Hell mpumeHsiercs. /laHHble morepu

MOXHO p336I/ITI> Ha TPH OCHOBHBLIX THIIA:

1) nomomHUTENBHBIC TOTEPH TEIIOBOM SHEPTHUH 3apaJHaTOPHBIM YIaCTKOM
Hapy>KHBIX CTEH;

2) TOTepH TEIUIOTHI OT TEIIOMPOBOOB, MPOKIAJABIBAEMbIX B HEOTAIIMBACMBIX
ITOMCILICHHSX.

3) motepu OT meperpeBa MOMeEIICHUIA.

JlomomHUTENbHBIC TOTEPH TEIUIOBOM DSHEPTHH 3apajHATOPHBIM  Y4acTKOM
HAPYKHBIX CT€H MPOUCXOAAT B CBSI3H C JOMOJHUTEIBHBIM MPOTPEBOM y4acTKa HApYKHOMN
CTCHBI, HAXOJAIICHCSA 3a OTOMHMTEIBHBIM MPUOOPOB, BCIECACTBHE YErO YBEIMYHMBACTCS
Pa3HOCTh TEMIIEpaTypbl HAPYXXHOTO BO3JIyXa M BHYTPCHHEH TOBEPXHOCTH CTCHBI, U

CJICA0OBATCIIbHO, TCTINIOBBIC ITOTCPU YCPC3 3TOT YUACTOK.

Beanunna AAHHBIX TCIUIOBBIX IMOTCPL 3aBUCHUT OT THUIIA OTOIIMTCIIBHOI'O npn6opa u
KOHCTPYKIIMH H&py>KH0171 CTCHBI, OAHAKO, IJId HH)KGHGpHOﬁ OLICHKM HX BCIMYMHBI

peKoMeHayeTcs nuenosib3osars [Ipunoxenue I

HOTCpI/I TCIIJIOTBI OT TEIVIOIMPOBOA0B, IPOKJIAJABIBAEMBbIX B HEOTAINIMBACMBIX

NMOMeIIeHUsIX, TPUCYTCTBYIOT BCJEACTBHE TEIUIOOTAAYM TEIJIONPOBOJOB (Maructpalieu,
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CTOSIKOB, Y3JIOB) B IOMELIEHUSX, TJ€ IPOEKTOM HE MPEAYyCMOTPEHO MOJAECpKAHUE

HE0OX0IUMOM TEeMIIEpaTyphl.

B Ttakux nomenienusix, cornmacHo m.4.6. CII 60.13330.2016 TtemmonpoBOasl H
apMaTypa, TpOKIAJBbIBAEMblE B HEOTAIJIMBAEMbIX IMOMEIIEHHUSIX JOJDKHBI — OBITH
TEIUIOM30JPOBaHbl.  TONIIMHY TEIUIOM3OJSIMH  CIEAyeT BBIOMpAaTh U3  YCIOBHS
OrpaHUYEHUS] TEMIIEPATypbl Ha MOBEPXHOCTH TEIUIOBOW M3oisiuuu — He Oosee 40 °C.

Br16op TomnmuHbl n3ossiun BeinosHseTcs corsacHo CIT 61.13330.2012.

Ecnu termmonpoBoAbsl MPOKIAIBIBAIOTCS B OTAIUIMBAEMBIX IMOMEHIEHUSX, TO HX
JOITyCKAEeTCsl HE M30JIMPOBaTh (KpOME MOMEIIEHUN ¢ JE€ThbMHU JOLIKOJIBHOIO BO3pacTa), a
TEIJIOBBIICTIEHUS OT HUX HE SIBISIOTCA NOTEPSAMM TEIUIOTHI, T. K. cornacHo 1. 6.2.8 CII
60.13330.2016, TemnooTrnaya OT AAHHBIX TPYO YUMTHIBAETCS B TEIJIOBOM OallaHCe IMpHU

BBI60p€ OTOIIUTCIIBHBIX HpI/I60p0B.

Takum o0pa3oM, C TOUKH 3pEHUs dHEPreTUUecKoi 3PPEeKTUBHOCTh, MATUCTPAIH U
y3JIbI CJIEIYET pacnojiaraTh HEMOCPEACTBHHO B OTAIIMBAEMbIX TOMEIIECHUSX, OJHAKO, 3TO

HE Bcer/a 1ey1ecoo0pa3Ho ¢ TOUKH 3PEHHMS TU3aiiHa 3/JaHus U y100CTBA IKCILTyaTallHH.

JlonoyIHUTENbHBIE TEIUIOBBIE IOTEPU BCIEJACTBHE IMeperpeBa OTAINJIMBAaeMbIX
NMOMEIEeHUH SIBJISIIOTCS Ba)KHOM COCTAaBISIOIIECH TEIIOBOrO OallaHca AKCILTyaTHPEMOIo
3nanus. [loBeillieHUe TeMIiepaTypbl B MOMEHIEHUSX MOXXET OBbITh BBI3BAHO HEBEPHBIM
BHIOOPOM OTOMUTEIBHBIX MPUOOPOB, OIMIMOOYHONW TPOCKTHOM U HIKCILTyaTallMOHHOU
TETJIOTUPABINYECKON HAIAIKOW CUCTEMbI OTIUICHUS, @ TAK)Ke OOMILHBIMU BHYTPEHHUMH

TETUIONOCTYTUICHUSIMUA OT 000PYI0BaHUsI, COTHEYHOU pauaiiviu v mp.

[Tpu BeIOOpE OTOMUTENBHBIX MPUOOPOB JOKHO BBINOJHATHCS TpeboBaHue 1. 6.2.8
CIT 60.13330.2016. CtouT OTMETHTH, UYTO OTONUTEIHHBICE MPUOOPHI, BBHIMYCKAECMbIC
MPOMBINIJICHHOCTBIO, UMEIOT OMPECICHHBII HOMEHKIATYpPHBIA IIar. DTO TPUBOIUT K
TOMY, YTO OTONWTEIbHBbIE NPUOOPHI BHIOMPAIOTCA C€ HEKOTOPHIM 3alacoM, a
AKCIUTyaTUPYEMBbIE TOMEIICHNUS HAaYMHAIOT MOJy4yaTh M30BITOUHYIO TEIUIOBYIO SHEPIHIO,

BCJICJICTBUE YETO TeMIIepaTypa moMenieHus OyeT yBeTMIMBaThCS.

B cucremax 0e3 mpuMeHEHHUsI aBTOMAaTHYECKHX PETYISTOPOB (TEPMOCTATOB) ISt

yCTpaHEeHUsI JaHHOW MPoOJIeMbl, HEOOXOJUMO MPOU3BECTU TEIUIOTHAPABINYECKYIO
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HaJaJKy CHUCTEMbI, M3MEHUB pAaCUETHBIM pacxoi dYepe3 OTONUTENbHbIM mnpudop. Ho
BCJIEACTBUE CTYIEHYaTOCTH HACTPOMKH PETYJIATOPOB, W  CIOXHOCTH IIPOBICHUS
BBICOKOTOYHOI HaJIaKM CHCTEMBI MPEIOJIaraeTcs, 4YTO0 MU30BITOYHBIE TEIUIOMOCTYILICHUS

BCE K€ OYayT.

B cucremax ¢ aBTOMaTM4e€CKUMM peryjisiTopaMu M30BITOYHBIC TCIIOIIOCTYILICHU A
KOMIICHCUPYIOTCS HWHIWUBUAYAJIbHBIM KOJMYCCTBCHHBIM PCTYJIMPOBAHUCM. TouHoCTh
TAKOI'O0 PCryjanupoBaHus 3aBUCUT OT YCTpOﬁCTBa PETYIIATOPOB N MCCTA UX YCTAHOBKH, a
TCIUIOBAsA MHCPHHA OTOIMUTCIIbHBIX HpI/I60p0B HC TIIO3BOIXICT MIHOBCHHO M3MCHATH
TCINIOOTAAYY. Ho IIOCKOJIBKY PpC€db HWACT O JOJIroCpodYHOM YCIOBHO-IIOCTOSAHHOM
IICPCrpeCBC HOMGIHGHI/H?I, ABTOMATH4YCCKUC  PCTYJLATOPBI  ITO3BOJIAIOT  IIPAKTHYCCKH

ITOJTHOCTBIO UCKIIFOUYUTH JAHHBIC N30BITOYHBIE TEIJIOBBIC 3aTparhl.

N30bITOUHAs TemIooTJa4a OT CHUCTEMbl OTOIUICHHS, HM3-3a KOTOPOM BEPOSTEH
[IEpErpeB IMOMELIEHUM, MOXKET BO3HUKATh BCIICJICTBUE HEBEPHON HAJIAIAKH, a TaKKe
HErpaMoOTHOI0 TeIUIOTHIAPABJIUYECKOr0 pacuera cucrembl. C TOUKH 3peHUS
SHEPreTuyeckor d(PPEeKTUBHOCTH OIICHMBATh TaKyl0 CHUCTEMY HEBEPHO, T. K. BEITUYHHA
ATUX TEIJI03aTpaT HE MOXET OBITh NpPHUBSI3aHa K KOCBEHHBIM KOJMYECTBEHHBIM
MOKa3aTesisiM ¥ BO MHOT'OM 3aBUCHUT OT KBaTU(DUKAIIMKU TPOCKTUPOBITUOB, MOHTXKHUKOB U

HaJIaT4YHNKOB.

TemionocTymiieHusi B INOMENICHUE SBISIIOTCA BaXHOM NPUYMHOM IIEeperpena
nomereHun. st rpak1aHCKUX 3aHUN CPEIU TAKUX TEIIONOCTYIUIEHUM CTOUT OTIICIIBHO

OTMETUTH CIICIYIOLIUE:
- OT COJIHEUHOM paJhalllu;

- OT JJIEKTPOOOOpYy/NOBaHUS (KOMITBIOTEPHI, TEJIEBU30PHI, CTUPAIbHBIE MAIIWHBI,

AIIEKTPOIUIUTHI, YTIOTH, MBIJIECOCHI);
- OT JIIOJIEH;
- OT OCBECIIICHUS.

B IMPAKTHUKC IMPOCKTUPOBAHHUA HCTOYHHMKOB TCIIJIOTBI MW CHCTEM OTOIIIICHUSA

PEryJIIpHO MOCTYMAIOIIME BHYTPEHHNUE TEIIONOCTYIUIEHUS! YYUTBIBAKOTCS, YTO MO3BOJISIET
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CHU3WTHh TEIUIOBYIO HArpy3Ky Ha OTOMHUTENIbHbIE MpuOopel. OpHAKO, HAMPHUMED,
TETUIONOCTYIUICHUS. OT COJIHEUHOW pajIualiii, MPU TMPOSKTUPOBAHWUU CHCTEM COTJIACHO
m. 6.2.2 CII 60.13330.2016 He y4yuThIBAIOTCS, T. K. IaHHAS! BEJIMYMHA 3aBUCUT OT MHOTHX
(GakTOpoB, TaKMX KaK HAIWYHE COJHIIC3ANUTHBIX YCTPOHCTB (B TOM YHCIE IITOPHI,
’KaITt03M), TIOTOTHBIC YCJIOBUS (B YaCTHOCTH OOJIAYHOCTD), PAiOH PaCIOJIOXKEHUS, BpeMsl U

MEcAn roaa.

M30BITOUHBIC TCIUIOIOCTYIUICHHUA IIPUBOIAT K IICPCIpCBY IIOMCHICHUA, M KakK
CJICACTBUC, KUTCIIN 3AaHUA WJIIW IICPCOHAI OTKPBIBAIOT OKHA, <<Bbl6paCBIBaSI)) TCIINIOBYIO

SHEPTHUIO.

KoMrieHcanusi  TEmioONOCTYIUIEHUA OT COJHEYHOW pajgualid MOXET ObITh
MPOU3BEACHA BPYUHYIO WHAMBUYAIBHBIMU DPETYJISTOPaAMU y OTOMUTEIbHBIX HPHUOOPOB
WA B AaBTOMAaTHYECKOM pEXUME TEPMOCTATaMU, OJHAKO ONPEACICHUE HSKOHOMUU
TEIUIOBOM SHEPIrUM OT PETYJIMPOBAHUs — JOCTATOYHO CJOXKHAs 3ajada, IPU PELICHUU
KOTOPOM HY)XHO YUYWUTHIBaTh HE TOJBKO BO3MOKHBIC TEIUIOBBIJEICHUS (B PSAJE CIydacB
MMEIOINE BEPOATHOCTHBIM (AaKTOpP TOSIBJICHHS), HO W TOYHOCTh aBTOMATHYECKHX
PEryJaTOpPOB, TEIJIOBON MHEPIMU MOMEIIEHUS U OTONMUTENbHOTO Tipudopa. [losTomy npu
PacCCMOTPEHUU dHEPreTUYECKOU d(PPEKTUBHOCTH CUCTEMBI OTOIUICHUSI PEKOMEH]IYETCS He
VUYUTHIBATh JAHHBIM (PAKTOp, a OTHECTH €ro K BO3MOXKHOM SKOHOMUYECKOW BBITOJE,

BEJIMYMHY U CPOKH OKYITAEMOCTH KOTOPOW HEOOXOAMMO ONPENETSATh OTAEIBHO.

Kpome Toro, ocraigpHbie TeIIONOCTYyIUICHUS (0T mrojed, oO0opyaoBaHus,
OCBEIICHUS W Tp.) MOTYT OBITh BBINIC YYTCHHBIX IPU MPOCKTUPOBAHUH. Takue
TEIJIONIOCTYTUICHHUSI TaK)K€ KOMITCHCHPYIOTCS WHIMBUAYAJIbHBIM PETYIMPOBAaHUEM, HO
JTaHHBIA (AaKTOP TOXKE HE CIEAYET OTHOCUTH K DHEPTreTHIECKON A(h(PEKTUBHOCTH CUCTEMBI,

B CHI1Y, KaK ITPpaBUJIO, HCIIPECACKA3YCMOCTH ITOABJICHU.

OueHka [OMOJHUTEIBHBIX TMOTEPh TEIUIOBOM SHEPrUU C TOYKUA 3PEHHUS

sHEpreTudeckoi 2 (HEKTUBHOCTH pacCMOTPEHA B pazjene 6.

5.11 3arparsl 3JIEeKTPUYECKOW JHEPruU TPUCYUIH JHO00M BOASHOW CHCTEME
OTOIUIEHHUS, 3a HCKIIOUYEHHEM CHCTEM C €CTECTBEHHOM UHpKyisiuued. B  BoasiHOM

HACOCHOM CHUCTEME OTOILICHMS QJICKTPUYICCKAs SHEPIrus pacxXoAyCTCa Ha TPAHCIIOPTUPOBKY
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TCIIJIOHOCHUTCIIA MUPKYISIIHOHHBIM " CMCCUTCIIBHO-TINPKYJIIIUOHHBIM HaCcoCoOM,
ITOBBIINICHUC JaBJICHHUA B TOYKC CMCIICHHUSA CMCCHUTCIIBHBIM HAaCOCOM, obecrneueHUs pa6OTLI

CHUCTCMBbI ABTOMATHUYCCKOI'0O PCTYJIUPOBAHUA U y3Jia HOAINTKH.

Kpome Toro wmoryr OBITh HCIOJIB30BaHbI [IONMOJIHUTEJbHbIE CMeCHTeIbHbIe
HACOCHI i1 U3MEHEHHS TeMIIepaTypHOTo rpaduka CUCTEMbI (Hampumep AJid NaHEeIbHO-

JYYUCTOTO OTOIUICHUS TUIA «TEIUIBIA MOJ»).

3aTpaThl BJEKTPOIHEPIHHU JIOMOJHUTEIBHBIMUA CMECUTENBHBIMU HAcOCaMU IS
M3MEHEHUS TeMITIepaTypHOTo rpaduka B OTACIBHON YaCTH CHCTEMBl HE YUYUTHIBAIOTCS TPU
pacuere 3p(HEKTUBHOCTH CUCTEMBI, T. K. PEXKUM paOOThl TaKUX YACTEH CHCTEMBbI MMEET,
KaK MpaBUJIO, NEPEMEHHBIA HENpEeACKa3yeMblil xapakrtep. B ciydae mMOCTOSSHHOTO
WCIIOJB30BaHUs TaKUX Y3JIOB CMEIICHHS] B TEUEHHE BCETO OTOMUTEIBLHOIO CE30HA YYeT
3aTpaT DdJIEKTPOIHEPIHMH TpH omnpeaeneHud 3PGEKTUBHOCTH BEJETCS aHAJOTUYHO

CMCCHUTCIIbHBIM HACOCaM JJIsA I.[GHTpElJIPI?;OB&HHOﬁ CHUCTCMBI OTOIIJICHH .

3aTpaThl ANEKTPOIHEPTUHA HA CHCTEMY ABTOMATHYECKOI0 PeryJJMPOBAHUNA UMEIOT
MIPUMEPHO OJUHAKOBYIO BEJIUUYUHY ISl PA3JIMYHBIX TEIJIOBBIX TyHKTOB U MPAKTUYECKH HE
3aBUCST OT TUIA U MapKU PEryJsITOPOB, MOATOMY IMPU OMPEACICHUU IHEPreTUUECKOU
3O PEKTUBHOCTH JAaHHYIO BEJIMYMHY YYUTHIBaTh HE CIEAYyeT. Y3€ll MOAMUTKH TOXe
MOTPEOISICT  DJCKTPUYECKYI0  DHEPrui0, HO  TOCKOJBKY  BEPOSTHOCTH  paOOThI
MOAMUTOYHOTO Hacoca (KOTOPOro MOXKET W He OBbITh) 3aBUCUT OT psla CIydaHbIX
(GakTOpoB, MJAHHYIO BEIUYMHY TMOTPEOJICHUS B  ONpEIETIEeHHE DHEPreTUYeCKOu

3¢ (PEKTUBHOCTH YUUTHIBATH HE CIEAYET.

I[J'ISI CUCTEM OTOILICHUA, IMPUCOCANMHCHHLBIX I10 HE3aBHCHUMOM CXE€ME K TEIIOBBIM
CCTsIM, a TakKKC CHCTEM C MCCTHBIM TEIJI0CHA0KEHEM (I/IHI[I/IBI/II[yaJIBHLIC KOTJ'IBI),
QJICKTPHUYCCKAad OSHCPrud pacxoAyCTCd HUPKYIANHUOHHBIM HAaCO0CaMH — Ha IICPCKAUKY
TCIIJIOHOCUTEIA B CUCTEME, HA CHCTEMY ABTOMATUYCCKOI'O PEry/iMpoBaHus W Ha y3e€J

MNOANUTKM!.

[{upKyISSUMOHHBIA HACOC TPEAHA3HAYEH MU CO3aHMUS JBMIKCHUS KUJKOCTH B

3aMKHYTOM THAPABIMYECKOM KOHTYpE CHUCTeMBbI oOToIuieHus. Hamop, co3gaBaembiid
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MUPKYJIATUOHHBIM HaCcoCOM, pacxoayerca Ha IMPCOaOJICHHUC ruApaBIMYCCKOTO

COIMPOTUBJICHUA B CUCTCMC.

5.12 T'mapaBaudeckoe COMPOTUBICHHE B CHCTEME 3aBHCUT OT KOHCTPYKIUH
CUCTEMBl OTOIUIEHUS, B TOM WYHCJIE€ OT TPACCHPOBKU TEILUIOMPOBOAOB, IHAMETPOB
TEIUIONPOBOJOB, HAJIMYMIO 3allOPHOM W pEryJupylomed apmarypbl. YeMm Bblle
TUIPABIMYECKOE CONPOTHUBICHHE CHUCTEMBI OTOIUIEHUS, Te€M OO0JbllIe NOTpeOEITHHE

QJICKTPOIHCPIUU TUPKYJLINUOHHBIM HACOCOM.

Takum o0pa3oM, HauOosieeé SKOHOMHYHBIM C TOYKM 3PEHHUS OKCIUTyaTalllH
BAPUAHTOM OyleT Takas KOHCTPYKLUHS CHUCTEMbI, B KOTOpPOW mMOTEps JABJICHUS
HauMEHbIIasg. DTOr0 MOKHO JOOUTHCS IIyTEM BbIOOpa OOJIBLIMX JUAMETPOB TPYO, a TakKe
apMaTypbl C HAMMEHBIIMM THAPABINYECKUM CONpPOTUBIEHUEM. OHAKO C TOYKU 3PEHUS
o0ecrieyeHrs BO3AYXOYAAJCHUs W OKCIUTyaTallMOHHOT'O PEryJIMpOBaHUS TEIIOOTIA4YU
OTONUTENBHBIX MPUOOPOB €CTh OIpeneieHHas IpaHUIla BbIOOpa AMAMETPOB TPYyO U

MIPOXOJIHOTO CEUCHHUSI PETYIMPYIOIICH apMaTyphI.

Cornacio n. 6.3.10. CII 60.13330.2016, makcumanbHasi CKOPOCTb JBHKCHUS
TEIJIOHOCUTENIST B TPyOax CHCTEM OTOIUICHHUS OTpaHWYeHa. A BOT MUHHMAJIbHAsI CKOPOCTh
TEIJIOHOCUTENIST B TpyOaxX OTPAaHUYMBACTCS CKOPOCTHIO BUTAHHUS ITy3BIPHKOB BO3yXa.

Taxum 06pa3oM, MUHMMAaJIHbasi CKOPOCTh TETIOJIOHOCUTENS JIOJIKHA ObITh HE MEHEe:
- 0,2 M/Cc B BEpTHKaJIbHBIX TPyOax;

- 0,1 M/c B ropu3OHTaNIBHBIX TPyOax, rmpu coOmroaeHuu ykiona He mexee 0,002 ot

TOYKHU BO3AYXOYAAJICHHUA.

I[OHyCKaeTCSI CHMI)KCHHUEC CKOPOCTH B IMOABOJKAX K OTOIIMTCIIbHBIM HpI/I60paM, €Cii

YKJIOH BBIIOJIHEH B CTOPOHY TOYKHM BO3AyXOynajaeHus co 3Hauenuem He meHee 0,005.

[Ipu BBIOOpEe TpyO MEHBIIEro AuamMeTpa, T. €. YBEIUYEHHUS CKOPOCTH, MOTEpPHU

JaBJICHUA 6YI[YT CUHUTATHCS N30BITOYHBIMU.

5.13 Jlna obecniedeHus MPOMOPIIMOHAIBHOTO PETYJIUPOBAHUS  TEIIOOTIAYH
OTOIUTEIBHBIX MPUOOPOB WHIAUBUIYAIBHBIMU PETYJIATOPAMH, HEOOXOIUMO oOecIrieueHne

ONPENEIICHHOW BEJIWYMHBI NOTEPU NABJICHUS HA pErynupyromem ycrpoucrse. T. e. mius
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CUCTCM, TI'JI€ YCTAHOBJICHBI TOJIbKO MWHJIAWBUAYAJIBHBIC PCTYIITOPBI Y OTOIMTCIIbHBIX

pUOOPOB, aBTOPUTET PETYIISATOPA JOKEH OBITh HE MEHEe:
- IPY IPUMEHEHUH PETYNIATOPA C JIMHEHHOM XapakTepuctukoit — 0,6;

- NpU TPUMEHEHUH pPEryjsiTopa ¢ JorapupMUYecKod (paBHOIPOLICHTHON) H

napaboJInuecKoi xapakrepuctukoit — 0,5;

- IPY IPUMEHEHUHU PETYIATOPA C JIOTApU(PMUUECKO-TMHENHON XapaKTEPUCTUKON —

0,3.

Takum oOpazom, HeoOxXoaUMasi TOTEPS NABJICHUS HA UHIUBUAYALHOM PETYJIATOPE

APy per, I1a, MOKET OBITH OIIpenieneHa 1o popmyne:

AP =2 AP (5.4)

u.per per.yua’
l-a

IJI€ a — aBTOPUTET PETYJIATOPA;
APper.yq — IOTEPS NABICHUS HA PETYIUPYEMOM ydacTke, [1a.

[Tpu BBIOOpE MOJIOKEHUSI HACTPOHUKH PETYISATOPOB, MPU KOTOPOM MOTEPS JABICHUS

OyJIeT BbIllle HEOOXOAMMOM, BOSHUKHYT H30BITOYHBIC TTOTEPU JABICHUS.

HeoOXxoauMoOCTh  YCTaHOBKH  JIOTIOJTHHUTEIBHBIX ~ ABTOMATHYCCKUX  y3JIOBBIX
perymaropoB  (APIIJI APP, APT) onpenensercs CcHoCOOHOCTHIO — HCKJIIOUYUTH
IIyMO00pa3oBaHUe B MHAMBUAYATBHBIX PETYISTOPAX Y OTOMUTEIBHBIX MPUOOPOB (CM.
pazzen 6). Mckirouenue myMoo0pa3oBaHusl HE SBJISIETCS UX €IMHCTBEHHON (PYHKIIUEH, HO

OCTAJIBHBIC PCIIACMBIC NMHU 3a1a49d BECbMa CJIOXKHBI JJIA YHUCJICHHOM IIPOBCPKHMU.

5.14 JIns WCKIIOUEHHS Pa3peryupyroIIero Mo 3TakaM BIIMSHUS €CTECTBEHHOM
TPaBUTAIIMOHHON NMUPKYJSIITUOHHONW CHJIBI B JBYXTPYOHBIX CHCTEMax TakKe HEOOXOIUMO
co37aBaTh JOIMOJHUTENbHBIE TIOTEPU JMJABJICHHUS Ha PEryasiTOpax y OTOMHUTEILHOTO
npudopa. BennunHa 1aHHOM OTEpH AABJICHUS OMPEICISICTCS PACUETOM U3 YCIOBHS, UTO B
pPacYeTHOM pEXKHMME BEJIMYMHA €CTECTBEHHOTO IUPKYISIMOHHOTO JABJICHUS B MAaJIbIX
HUPKYJISIHUOHHBIX KOJbIAX JOJDKHA ObITh He Oosiee 10% ot oOuielt motepu AaBieHUs B
ATUX KOJIbIaX. BeauymHa ecTeCTBEHHOTO IUPKYIISIIMOHHOTO JIABJICHUS B MaJIbIX KOJbIaX

OIIpCACIIICTCA paCuICTOM.
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5.15 Jlnsg cucreM OTOIUIEHMWS, MPUCOEAMHEHHBIX I10 3aBUCHUMOM CXEME CO
CMEIIEHUEM K TEIUIOBBIM CETSAM, HJIEKTPUYECKasi SHEPTUS PACXOAYETCSI CMECHTEIbHBIMHU
WIN CMECHTJIbHO-UPKYJISIMUOHHBIMM HACOCAMM — Ha TIOBBIIICHUWE JABJICHHUS U
HepeKayKy TEIJIOHOCUTENS U3 OOpPaTHON MarucTpaid CUCTEMBI OTOIUIEHHUS B MOAAOIIYIO,

a TaK)KC Ha CUCTEMY aBTOMATHYECCKOI'0 PEryJIMpOBaHuA.

Cormacuo 1. 4.10 CII 41-101-95 nHamop cmecuTeJbHOro Hacoca H,,., M.BOJ.CT.,
JOJDKEH OBITh OOJbIlle HAa 2-3 M.BOA.CT IOTEpHU HAmopa B CHUCTEME OTOIUICHHS, H.,

M.BOA.CT.:

H.=H_+2.3 (5.5)

[Tomaua Hacoca Gy, KI/4, onpenensercs 1mo hopmyrie:
G,..=11G_u, (5.6)

rac Gco — pacxod TCINIOHOCHUTCIIA, TUPKYJIUPYIOIICTO B CUCTCMC (HO JaHHBIM IIPOCKTA

paznena OB), kr/y;

U — K03 GUIIUEHT CMENIEHUs, OTPEIEISIEMBIi 10 (hopMyIie:

U= To (5.7)

1
Ty~ T,

ol

rac v, — TeMIICparypa TCINNIOHOCUTCIIA B IMOJAOIICM TCILIOIIPOBOAC TEILIOBON CETH IIpu

PacyETHOM TEMIIEPATYPE HAPYKHOTO BO3yXa IS POEKTUPOBaHUs OToruieHus, °C;

To1, T2 — TEMIIEpATypa TETUIOHOCUTENS B IMOJAIONEM M OOpaTHOM TEIJIONPOBOIAX
CUCTEMBbl OTOIUICHHSI TIPU PACUCTHOM TeMmmepaType HapyXHOTO BoO3ayxa s

MIPOEKTUPOBAHUS OTOILIEHHUS, °C.
Hanop cmecuTe/IbHO-HUPKYJISHMOHHOIO HACOCA OTpeesseTcs no hopMmyiie:
HHaC:HCO—(HI—H2)+2...3, (5.8)
rne H;, H, — Hamop B TOuYke MpHCOEAWHEHHs TEIUIOBOTO IyHKTa K TMOAAMOMEMY H
00paTHOMY TEIUIONMPOBOAY TETUIOBOM CETH B PaCUETHBIX YCIOBHUSAX, M.BOJ.CT.
[Tomaua Hacoca G, Kr/4, onpenensercs o hopmye:

G,. =11G_(1+u). (5.9)
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Ecnu Hacoc BbIOMpaeTcss ¢ O0JbIIMMU pabOYMMU XapaKTEPUCTHKAMU M MaJIbIM
KIIJI B paboueii Touke, TO 3aTpaTbl AJIEKTPOIHEPIHH OYIYyT BBIIIE HEOOXOJIUMBIX, UTO

MPUBENET K CO3JAHUIO CUCTEMBI C HU3KUM YPOBHEM SHEPTeTHUECKON 3(P(HEKTUBHOCTH.

Takum 06p3,30M, YUYUTBIBasd  BCC q)aKTopLI, ITO3BOJIAIOIINC  HMCKJIIOYHUTH
JOIIOJIHUTCIIBHBIC TCIJIOBBIC U JJICKTPHUYCCKHUC 3aTpaThbl, MOKHO I[O6I/ITI)C$I HauOOIbIICH
3HepFCTquCKOfI SCI)q)eKTI/IBHOCTI/I CUCTCMBbI, T. €. CHU3UTHb IKCINTYATAIMOHHBLIC 3aTpPAaThl

CHCTCMBEI.
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6 MeToauka pacuera HepreTudeckoii 3¢ GpeKTHBHOCTH CHCTEM

OTOILIEHHUS KIJIBIX M 00IEeCTBEHHBIX 3IaHUU

6.1 HaCTOHHII/IM rmocoouem PCKOMCHAYCTCA  OIIPCACIIATH OKOHOMHYCCKYIO
3(1)(1)6KTHBHOCTB KOHCTPYKOHMHU CHCTCMbI OTOIUICHHUA C IIOMOIIBIO OHICHKHW BCIMYHHBI

AOOINOJIHUTCIIbHBIX 3aTpart TCILUIOBOM U BHGKTqueCKOﬁ OHCPI'UH.

6.2 JlononmHUTENbHBIE 3aTpaThl TEIJIOBOM 3Hepruu Q,.;,, BT, ompenensiorcs mo

dbopmyre:
Qz[on = QTp + Qsap + QI/I36.01‘I = (Bo — 1) Q:OTP: (BO,A + BO,B) Q:OTP _Q:OTP ) (61)

rae Qn — Temnoornaya OT TpyO M apMaTrypbl, IPOJIOKEHHBIX B HEOTAIUIMBAEMBIX
noMelIeHusIX, BT;

Qsp — JIONOJHMTEIBbHBIE  TEIUIOBBIE IOTEPH  3apaJHaTOPHOIO  y4acTKa
OTOIMMHUTENBHOTO TIpudopa, BT;

Qus6.0n — HU3OBITOUHBIC TEIUIOMOCTYIICHUS OT OTOMHMTEIBHBIX IPHUOOPOB B CHITY

HOMEHKJIATypHOTr0 1mara (pupMm-npousBoguteneii, BT.

6.3 Temnoornada ot Tpy6 Q.,, BT, ompenenserca kak cyMma TEIUIOOTAAYU BCEX

TpyO pa3iaMYHOrO AMAMETPA, MPOJOKEHHBIX B HEOTAIUIMBAEMBIX MOMEIICHHSX, IO

dhopmyite:

QTp = Zqi.TpIi.mp’ (6-2)

rac qi.Tp — yACJIbHAasA TCIUIOOTAa4a OT TOPHU30OHTAJIbHBIX WJIN BCPTUKAJIbHBIX YHAaCTKOB Tp}I6,

Bt/™m;
l; p — JUTMHA TOPU3OHTAIBHBIX WM BEPTHKAIBHBIX YYaCTKOB TPYO, M.

VYnenpHas TEMI0OOTAa4a OT OTKPBITO TPOJIOKEHHBIX TPYO MOXKET OMPENesIThCS

pacyeToM, 100 1o TabauiaM B IpUIIoKeHHH B.

Tennootnaua TpyO, MPOJOKEHHBIX B TEIUIOM3OJSAINU, OINPEACIICTCS PacueToM,
PEaJIOKEHHBIM (PUPMON-TIPOU3BOAUTENIEM TEIUIOU3OJISIIIUN, TIPU 3TOM TEMIIEpaTypy B

HCOTAIVIMBACMOM IIOABAJIC U HA 4YCPAAKE OIPCACIIAIOT HAa OCHOBAHUHN pacucTa TCIIJIOBOTO
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OanaHca, UM OPUEHTUPOBOYHO MPUHUMAIOT paBHOM 5 °C.

Ecnn TCIIJION30JINPOBAHHBIC Tp}I6I>I IMPOKJIaAABIBAOTCA CKPBITO, TO IIPH OIIPCACICHUU
SKOHOMHUYECKOM BCI)(I)GKTI/IBHOCTI/I CUCTCMbI TCIUIOIIOTCPU OT HHUX JOIIYCKACTCA HC

YUUTBIBATD.

6.4 I[OHOJ'IHI/ITCJ'II)HI)IG TCIIOBBIC ITIOTCPH 3apaaAUAaTOPHBIMH YHYACTKAMH HAPYKHBIX
orpamz[eHHﬁ CIeayCT ONPCACIIATh KaK JOJIO TCIUIOBBIX IIOTCPb, B 3dBUCHUMOCTH OT THIIA

OTOIIMTCIIbHBIX HpH60pOB N MCCTa UX YCTAHOBKH, COTJIACHO IIPUIOKCHUTIO I.

6.5 M30bITOUHBIC 3aTpaThl TEIUIOTHI JJISI CHCTEM OTOIUICHHS 0€3 aBTOMATHYECKUX
PEryJIsTOPOB, BO3HHUKAIOIIME BCJIEACTBUE ONPEAEICHHOTO HOMEHKIATypHOIO Ilara

IIPOU3BOAMMBIX OTOIIMTCIJIBHBIX II n6opos Q" Br, on CACILIIOTCA IIO POPMYIIC
2

on ?
Qo =Q™ - Qo (6.3)

T.C. I10 Pa3HUIC KOMIICHCUPYCMBbIX TCIIJIOBBIX IIOTCPHb OTOIIUTCIbHBIM HpI/I60p0B QTrl BT, u

omn 2

€ro pealbHOW pacuyeTHOW MOIIHOCThIO QP BT. Ecim B X04e NPOEKTUPOBAHUS HE

o1t

BBIMIOJIHSUICA pacyeT pealbHOW TEIUIOOTJAYM OTOMUTENBHOTO Mpubopa, To QX BT,

CIIeAyeT ONPEALATh 1Mo hopMyJie:
1+n p
pac _ cyson ALY (G, (6.4)
o 70 360 )
rae Q™ — HOMHHaJIbHAs TEIUIOOTAa4a OTONMUTEIbHOTO Mpubdopa, BT;

on

Gon — Pacxo/1 TeIIOHOCUTEIS, TPOTEKAIOIIETO B MpHOOpe, KI/4;

p, N — sMIupuYecKue Kod(PPUITUEHTHI, 3aBUCSIINE OT KOHCTPYKIIMA OTOMUTEIHHOTO
npubopa (OnpenesnsaoTcs Mo KaTajioraMm (GUpM-TIPOU3BOIUTENCH );

At — TemneparypHbii Hanop, °C, WM pasHULA CPEAHEH TeMIepaTypbl
OTOIUTEIBHOrO Mpubopa t,, U TemnepaTypsl BHyTPEHHETO Bo3ayXxa t,, ompenensemas o
dbopmyre:

At =1, —t,=0,5(t0) + 12) — L. (6.5)

B cucremax oTomiieHHs ¢ TPUMEHEHHEM AaBTOMATHYECKUN TEPMOKIIAMAHOB Y
OTOIUTEIBHBIX MPUOOPOB Q,, MTOMYCKAETCs HE YYUTHIBATH MPH pacdyeTe dKOHOMHUECKOU

3 PEKTUBHOCTH CUCTEMBI.
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6.6 Cormacuo n. 6.2.8 CII 60.13330.2016, monmosHUTENbHBIE TEIUIOBBIE MOTEPU
JOJDKHBI OBITH HEe 0ojiee 7%, Cle0BaTeIbHO, TCINIOBYIO SHEPTETHYECKYIO 3(PPEKTHBHOCTH
CHUCTEMBI MOXKHO OIIEHUTH C TOYKHU 3pCHHS KOAXDDHUIHCHTA Nyery, Y0, BEIMYUHA KOTOPOTO

HE T0JKHA ObITh HE MeHee 93%:

oTp
N =100—2__ >9039, (6.6)

3neck Q, — TemuoBas NoTpeOHOCTh 37aHus, BT.

Ecnu nanHOoe ycioBHE HE  BBINOJHSAETCA, TO YCIOBUE JHEPreTUYECKOM
(¢ ()EKTUBHOCTH HE BBHINIOJHACTCS, W CICIyeT JIOMOJHHUTEIHLHO YTEIUTUTh TPYOHI,
MPOKJIaIbIBAEMbIE B HEOTAIUIMBAEMBIX IIOMEIIEHUSAX, W 0oJieeé TOYHO MMOA00paTh
OTOIUTEIbHBIE MPUOOPHI JINOO BHIOpATh MPUOOPHI APYTrOro TUIIA.

Tornma MoHO onpeaenuTb KodhPUIUeHT B, AJisi CUCTEMbI OTOILJICHHUS:

Q" +Q,,
BO = (BO,A + BO,B): TH' (67)
Q p
6.7 [Tockonbky noTpedeHue AIEKTPOIHEPTUH UUPKYJSLIMOHHBIMH,

CMECUTENBHBIMA U IUPKYJIALHOHHO-CMECUTENBHBIMM HACOCAMHU HAMNPSIMYIO CBSI3aHO C
TUAPABINYECKUMH TOTEPSIMU JABJIEHUS B CHUCTEME OTOIUIEHHS, TO HSHEPreTUYECKYIO
3 (PEKTUBHOCT C TOYKHA 3pEHUS] MOTPEOJEHUS SIEKTPOIHEPTHH CJEAyeT OLEHUBATH

KO3 GULIEHTOM 1), %0:

N
nan =100 NHeo6x , (68)

HoTp

1€ Nyecosx — MUHHMAIIBHO HEOOXOJHMMBIC 3aTpaThl JJICKTPOIHEPIHHU IS KaueCTBEHHOMU
pabOThI CUCTEMBI OTOIJIEHUS, KBT;

Nporp — MHOTpeOisieMas MOLIHOCTb CMECHTENBHBIM, LHUPKYJSLHMOHHBIX, HIIH
CMECUTEIBHO-IIUPKYIISIIMOHHBIM HAaCOCOM CHCTeMBbI OTOIUieHus, KBT (ompenemnsercs

COTrJIaCHO MPOEKTHOM TOKYMEHTALIUH).

6.8 HeoOxomuMmbl 3aTpaThl 3ICKTPOIHEPTHH Nieosx, KBT, ompemenstorcs 1o

dbopmyie:
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- 1JIs1 CMCCUTCIIBbHBIX HACOCOB!

Nocosx =11G, U (AP,eos +3p7)-107°, (6.9)

He00X
- 1A CMGCI/ITCHBHO'HHPKYJIHHI/IOHHBIX HAaCOCOB:

Nyeosx =11G. o (1+U) (AP, +3pg)-10°°, (6.10)

Heo0X
= JIA HI/IpKy.HHHI/IOHHBIX HACOCOB:

N, cosx =116, (AP, .6, 1107, (6.11)

HE00X e00x

rne G., — pacxoJ TEIJIOHOCUTENsI B cHUCTeMe (OMpeNeNsieTcsl COIVIACHO TMPOEKTHOMN
JIOKyMEHTAII1H ), KI/C;

APyeo5x — MHUHHMQIBHO HEOOXOIWMAs TOTEpsI JABJICHUS B KOHTYPE CHCTEMBI
OTOIUICHUS JJI KaUeCTBEHHOM paboThl cUCTeMbl oTorieHus, kl1a;

U — ko3P PUIIUEHT CMENICHUS;

p — TUIOTHOCTH TETUIOHOCHUTEIISA B TOYKE YCTAHOBKHU Hacoca, KI/d.
6.9 HeoOxonumas norepst gaBieHust AP .., [1a, onpenenstorcs no popmyre:

AP_ . =AP®_ +APP™ (6.12)

He00X HE00X HEoO0X !

rae APP. — MHUHUMaJIbHO HEOOXoAuMasi ToTepsl JAaBJCHUS, CBS3aHHAs C OrpaHUYECHUEM

HE00X
HH)KHeﬁ FpaHI/II_[I)I CKOpOCTI/I TCIIJIOHOCUTECIIA, AJIA 3(1)(1)GKTI/IBHOFO BO3,Z[YXOy,I[aJ'IeHI/I5[, Ha,

APP®. — MHUHUMaJIbHO HeoOXoAuMas MOoTeps JaBJCHHS Ha peryisaTopax,

HE00X

HCO6XOI[I/IMa$I JJIA oOecrneyeHus IIPOIMOPHUOHAIIBHOT'O KOJINYCCTBCHHOI'O
HHIVNBUAYAJIbHOT'O PETYJINPOBAHUA TCIIJIOOTAA4YH OTOIIUTCIIbHBIX HpI/I60pOB u

HEJIONYILIEHUS ITPEBBILIECHNS YPOBHS LIyMa B PEryJIMPYIOIINUX YCTPOUCTBAX, 11a.

6.10 MunnmanbHO HeoOXoaUMasl TOTEPs AaBJICHHS B TpyOax cucteMbl APP_ | Tla,

HEoO0X

OTIpENENACTCS TI0 OCHOBHOMY ITUPKYsiiiuoHHOMY Koublly (OLIK) cructeMsl mpu yciioBuu,
4TO JUaMeTp TpyO W apMaTyphl BHIOpaHBI KaK ONFMIKAWIINKA MEHBIIUNA 10 COPTAMEHTY U3
yCIIoBHsI 00eCIeueHUsT MHHHMAJIBHO JOMYCTUMOW CKOPOCTH TEIUIOHOCHTENs. Jlnmamerp

TPYOHBIX y4acTKOB O,co5x, MM, MCXOAS W3 JAHHOTO YCIIOBHUSA, CIEAYET BBIOMpPATH IO

bopmyre:
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_18,81 VG_Y“ (6.13)

MI/IHp

d

HEeo0X < dBOSL[ =

rae Gy, — pacxoJl TEINIOHOCUTENS Ha y4acTKe, KI/4;
. 3.
p — IUIOTHOCTH BO/JIbI, IPY PACUE€THOM TEMIEpaType Ha y4acTKe, KI/M';

Vygy — MHHHUMAJIBHO HEOOXOJMMasi CKOPOCTh Ha YydacTKe, g oOecreueHus

3¢ (HEeKTUBHOTO BO3AYXOYAAJICHUS:
- 0,2 M/c B BEpTUKAJIbHBIX TpyOax;

- 0,1 M/c B ropu3oHTaIBHBIX TPyOax, mpu codroAaeHun ykiaoHa He meHnee 0,002 ot

TOYKH BO3AYXOYHaJICHUA.

[Tocne BbIOOpa nuamerpa TpyOHBIX yuyacTkoB OLIK onpenensercs noteps 1aBieHUs
0 JUIMHE U TOTEPS JABJICHHS HA MECTHBIX COMPOTUBIIECHUAX; KATHOp apMaTyphl U IPYTUX
MECTHBIX CONPOTHBICHUN TPUHUMACTCS COTIACHO Uyeosx, @ TIOTEPS JABJICHHS Ha

PETYyJINPYIOIINX YCTPOUCTBAX HE YUUTHIBACTCSI.

MunuMansHO HeoOXoauMmasi ToTeps JaBieHuss B TpyOax cucrtembl APP. | Tla,

HEoOX 2

ONPEENACTCSs Kak CyMMa IIOTE€PM JaBJI€HUMs 10 JAnuHe AP’ W Ha MECTHBIX

conpotuBieHusAxX AP;? Bcex yyactkoB OL[K:

AP =X (APP +ARY) (6.14)

HEOOX

6.11 HeoOxomumasi moTepsi JaBJICHUS B PETYJIATOpPaX 3aBUCUT OT KOHCTPYKIIHH
cucteMbl. Ecmi B cucTeMe mpemaycMaTpuBaeTcsl TOJAbKO YCTAHOBKA MHIAMBHIYAJIbHBIX

PEryjadaToOpoOB Yy OTOIIMTEJIbHBIX l'[pﬂﬁOpOB, TO:

a) JUIsl JBYXTPYOHBIX CHCTEM MHUHHUMAJIIBHO HEOOXOJuMasi TMOTepsl JIaBJCHUS Ha
VHIVUBUIYAJIBHOM PETYJISATOPE 3aBUCUT OT KOHCTPYKIIUM PETYIATOPA U TOTEPHU JABJICHUS B

TpYOHBIX y4acTKaxX Ha PeryaupyemMoM ydactke AP ., Ila:

APP" —AP =—2 AP Tl (6.15)

HEo0X Hu.per l per.y4?
—da

[Ipy naHHOM KOHCTPYKIMHM peryiupyembiM ydacTkom siBisietcsi Bce OLIK, T. e.
YUUTBHIBAIOTCS MOTEPH JIaBJICHUS HE TOJBKO JO TEIJIOBOrO IMYHKTa, HO U B TEIUIOBOM
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IIYHKTC, BKJIIO4Yas IIOTCPHO B TENJI0O0OOMEHHHKE CHCTEMBI MM CMECHUTEIHLHOM Yy3JI€C.
ABTOpI/ITCT KJI1allaHa BI)I6I/IpaeTCSI B 3aBHUCHUMOCTH OT KOHCTPYKIOHMHN HHAWBUIAYAJIBHOI'O

perymisTopa:

- ¢ JIMHEWHOM XapakTepuctukout — 0,6;
- ¢ JorapudMHUIECcKO 1 Tapabonueckoi xapakTepuctukoi — 0,5;

- ¢ jorapu(MUYeCKO-TUHEHHON XapakTepuctuko — 0,3;

0) B OJHOTPYOHBIX MPOTOYHO-PETYIUPYEMBIX CUCTEMaX CyMMapHas HeoOXoaumas

IMOTCPps JaBJICHHA Ha TPCXXOAOBBIX PEryjsiTOpax J0JKHA OBITH HE MEHEE:

AP =>"AP, _ =4AP_ . Tla. (6.16)

HE00X per.y4a >

[Ipu sTOM 32 perynupyemblil yuacTok Takxke Oepercs Bce OLIK, a moTeps naBnenus

B PETYIIATOpAX HC YUYUTHIBACTCA,

B) B OI[HOTpY6HI>IX CUCTCMAX C 3aMBIKAIOIMUM YYdCTKOM H€O6XOI[I/1Mafl IIOTCPA

JABJICHUS HA KaXKJIOM MHJMBUAYAILHOM PETYyJIATOPE JOJKHA ObIThH HE MEHEE:
- IPU 3TAXKHOCTHU JI0 3 ITAKEN:

AP =0,4AP I1a; (6.17)

u.per per.ya’
- IPU 3TAXKHOCTHU OT 4 110 6 3TaKe:

AP __ =0,3AP

u.per per.ya’

Ia; (6.18)

- NpU DTAKHOCTU CBbIMe 7 HTaxed dSPPEeKTUBHOCTh HHIWBHUIAYAIHHOTO
pEeryJMpoOBaHMs JIOCTATOYHO HHU3Kasl, MOATOMY OOECHeYMBaTh OMPEACIICHHBIN TMepena
JABJICHUS] Ha WHIUBUIYAJIbHBIX PETYJSATOpaX HE MMEET CMBICIA, a He0OXOoaumas moreps

Ha KaKIIOM U3 HUX JIOJDKHA ObITh He MeHee 3 klla.

6.12 Ecnu 1npoekre MnpeaycMaTpuUBaeTCsl YCTAHOBKA HHIMBHIYAJIbHBIX
PeryJisiTopoB y OTONMTEIbLHBIX NPUOOPOB U aBTOMATHYeCKHX peryasaropos (APII/,
APP, APT) Ha crosikax, MM Yy3J1aX, TO B MEPBYK OYEPEAb CIEAYET IPOBEPUTH

HGO6XO,Z[I/IMOCTB YCTaAaHOBKH aBTOMATUYCCKUX PETYJIATOPOB JaBJICHMA.

HCO6XOI[I/IMOCTI) YCTaHOBKH ABTOMAaTH4YCCKHUX PErysiTopoB OLCHUBACTCA
BO3MOXHOCTBIO o6pa3013aH1/151 myMa B MTHAUBUAYAJIbHBIX PEryjsITOpax 1o yCJIOBHUIO!
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AP > AP (6.19)

u.per u.per !

rae AP™“ — mepenaj JaBI€HUs Ha KianaHe, IPU KOTOPOM ITOSIBJISIETCS BEPOSTHOCTH

H.per

oOpa3oBaHus 1ryma (OIrpeaesieTcsi CorliacHo KarajnoraMm (Gpupm rpousBoauTeneii), [1a;

APM¥°  — MaKCUMAaJILHBIN nepemnag JaBiICHUS, KOTOpHﬁ MOYKET HaOIroIaThCs Ha

H.per

paccMaTpUBaeMOM UHIMBUIAYAJIbHOM PETYIATOPE B cucrteme, [la.
[lepenan naBiieHUs AR MOXKET OIPEACIATLCA COTTacHO HCCICIOBAHUIO

TEIUIOTUIPaBIMYECKOTO PEXUMa pabOThl CHCTEMBI;, 3TO JIOCTATOYHO CJIOXHAs 3ajaya,
MO3TOMY [UJISl MH)KEHEPHBIX pPACYETOB IpPU OLEHKE SHEPreTuYecKor 3(PQGEeKTHBHOCTH
PEKOMEH/IyEeTCSI HUCIIOJIb30BATh (DOPMYJIBI:

- U1 HACOCOB, MOAJEPKUBAIOIINX IOCTOSHHBIN IIeperna JaBICHU:

1,85

MakcC 1 GI/I cr
AR = APy | T | 2 , (6.20)
- JUIsL HEPETYJIMPYEMBIX HACOCOB:
1,85
MakcC 113 GI/I cT ’
AR = AR | T —| =2 . (6.21)

co

6.12 Jlng1  TYNUKOBBIX  CHCTEM  OTOIUICHHS  CJIEAyeT  paccMaTpHuBaTh
uHIUBUyalbHBIN peryisTop He OLIK, a konbla, B KOTOpOM HaOMIOJAETCsl CaMble HU3KHE
noTepu AaBieHUs B TpyOax u apmatype (0e3 ydeTa peryaupyroliux KIamnaHoB), T. K.
BEPOSTHOCTh O0Opa30BaHUS IIIyMa B PETYIATOpax »d3THX Koyel HauBbicmias. Jlis
WHXECHEPHBIX PACcUETOB, TIPH OIEHKE SHEPTeTHICCKON 3(PPEKTUBHOCTH TYTUKOBBIX CHCTEM

OTOINICHUA PCKOMCHAYCTCA UCIIOJIb30BaTh CJICAYIOIINC (bOpMy.]'IBI:

- 1711 HACOCOB, MOJJIEPKUBAIOIINX MMOCTOSHHBIN Mepena 1aBICHUS:

1 G 1,85 I
Apmakc — AP _ H.per % (622)

u.per per.y4 1 ’
—a G /
co BIIK

- JI1s1 HEPETYJIUPYEMBIX HACOCOB:
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1,85

APMaKC = AP 1’3 _ GH-Per IO_HK (623)

.pe er.
e P 1—61 Gco lBL[K

3,Z[€CI> IOLIK — JJIMHAa OCHOBHOI'O MUPKYJLIIUOHHOI'O KOJIbIIA, M,

|1 — ATTMHA BTOPOCTENEHHOTO MUPKYIALMOHHOTO KOJbLA, Hanbojee OJIM3KOro 1Mo

X0oay TCINNIOHOCUTCIIA OT TCILJIOBOI'O ITYHKTA, M.

Ecmm B ycTaHOBKE aBTOMATHYECKOTO PETyJsTOpa HET HEOOXOJUMOCTH, a B
KOHCTPYKITUM CHCTEMBl OHU 3alPOCKTHPOBAHBI, TO TOTEPIO JABJICHHS Ha PETYJsTOpE
CJIelyeT OTHECTH K Oecroie3HbIM (M30BITOYHBIM) MOTEPSIM JiaBlieHUs, a dYHPEKTUBHOCTD
CIeMyeT ONPEACNATh W3 YCIOBHS HAIWYUSA TOJIBKO HHAWNBUAYAJIBHBIX PETYISATOPOB Y

OTOIIMTCIIBHBIX HpI/I60pOB.

Ecnu ycraHoBKa aBTOMAaTHYECKOTO PEryJsiTopa HEoOXoAauma, TO CyMMapHas

HeoOXxoauMasi TOTeps MOABICHHS BO BCEX PETyJSITOPaX CHUCTEMBI OINpEAENsieTcsl 0
dhopmyie:
a) 1Sl ABYXTPYOHBIX CUCTEM:

APPC — AP +AP,, = %AP + AP _ AP™ []a, (6.24)

HEo0x Hu.per a per.ya u.per u.per 2

0) UTIst OTHOTPYOHBIX MPOTOUYHO-PETYIUPYEMBIX CUCTEM:

APP" — AP 4+ AP, =4AP_ _ +AP"™< _ AP™ [Ja. (6.25)

HE00X n.per per.y4 u.per u.per >
B) JUI1 OAHOTPYOHBIX CUCTEM C 3aMBIKAIOIUM y4aCTKOM

- IPU STAXKHOCTHU JI0 3 ITAXKEN:

AP =AP, .+ AP, =0,4AP N+ AR — AP, Tla. (6.26)

- IIPU ATAXKHOCTH OT 4 110 6 ATaxeil:
APY o =AP, .+ AP, =0,3AP, N +AP"" — AP ™", Tla. (6.27)

- IIPY DTAXKHOCTHU CBBILIE 7 ITAXKEU:
ARPY =AP, . +AP,, =3000N + AP — AP Tla. (6.28)

3neck N — KOTMYECTBO OTONMUTENIBHBIX TPUOOPOB HA CTOSAKE (UMCIIO ATaXKeM), IIIT.
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6.13 KomnekTopHbIE CUCTEMBI OTOIICHUS CIEIyeT paccCMaTpUBATh AHAJOTUYHBIM
CII0CO00M, MPUHUMAs 33 HUPKYJISUOHHOE KOJIBLIO IMYTh OT HCTOYHUKA TEIUIOTHI (BKIIIOUYAs
TpyOBI TEIUIOBOTO IIYHKTA, y3€JI HAacoca, TEIUNIOOOMEHHUK) K 3Ta)KHOMY KOJUIEKTOPY U A0

Hanooece Harpy>XCHHOI'O OTOIIUTCIIbHOTO an60pa, a 3aTCM O6paTHO K HCTOYHHUKY.

OHCHI/IBaTL HGO6XOI[I/IMOCTB YCTAHOBKH PCTYJIATOPOB IICPEA KOJUJICKTOPOM H
HGO6XOI[I/IMBIG IMOTCPpN HaBJICHUA HA WHAWBUAYAJIbHBIX PCTYJIATOPAX TAKXKE CICAYCT IIO
AQHAJIOTUM C KJIACCUYECKMMH cucremamMu. B IMPUITOKCHUHN A HOI[pO6HO PaCCMOTPCH

MpUMEp OIpeAeTICHUs SHEPreTnIeckoi 3((HEKTUBHOCTH TAKUX CUCTEM.

6.14 Tlocne ompeneneHrss MHHUMAIbHO HEOOXOJUMOW TIOTEpPH MJaBJICHUS Ha

peryisTopax APPE Ha, pPacCYUTBIBACTCA MUHHUMAJIBHO H€O6XOI[I/IM351 IIOTCPA AABJICHUSA B

HE00x 2

cucteMe AP, I[la, a 3arem mnpoBepsieTcs ycioBue BbImogHeHHs 1. 6.2.7 CII

60.13330.2016 o orpaHM4YEeHNI0O MUHUMAJIBHOM ITOTEPH AaBieHus, [1a:

- B CTOJIKax 0,[[HOTpY6HLIX cucteM — He MeHee 70% O6IHI/IX IMIOTCPhb HAaBJICHUA B

OUPKYJIIAOUOHHBIX KOJIbIIAX oe3 y4ucTa IIOTCPb AAaBJICHUSA B 06IHI/IX yY4dacTKax;

- B CTOSIKaX OJTHOTPYOHBIX CUCTEM OTOIUJICHHUS] C HUKHEHW pa3BOJKON mojaaroie u
BEpXHEH pa3Boakol oOpaTHOM Maructpainu — He MeHee 300 I1a Ha KaxIbIii METP BBICOTHI

CTOSIKA;

- B IUPKYJSIHMOHHBIX KOJbLAX 4Yepe3 BEpXHUE MPUOOPHI (BETKH) ABYXTPYOHBIX
BEPTUKAJIBHBIX CUCTEM, a TaKXe Yepe3 NpUOOpbl OAHOTPYOHBIX TOPU30HTAIIBHBIX CUCTEM
— HE MEHee €eCTeCTBEHHOrO0 JaBJIEHMsI B HHUX MpPH PACUYETHBIX Mapamerpax

TCIIJIOHOCHUTCIIA.

Eciu MuHMManbHO HE0oOXoauMas TOTepsl JaBJICHUS Ha CTOSKaX M B KOJbIAX
OKazajlach HWXe, yeM TpeOyemasi corjacHo M. 6.2.7, TO 32 MUHUMAJIbHO HEOOXOJIUMYIO

BCIIMUMHY NTPUHHUMACTCSA OonpIasl.

6.15 Tlocne onpeneneHrss MUHUMAILHO HEOOXOUMOM TIOTEPH JIABJICHUS B CUCTEME
APeosx, 11a, paccUMTBIBAIOTCS HEOOXOMHMMBIC 3aTpPaThl IICKTPOIHEPTHH Nyeosx, KBT, U
kod(urmeHT sHepreTuyeckor 3PGEeKTUBHOCTH CUCTEMBI C TOYKH 3PEHHS MOTPEOICHUS

AIIEKTPOIHEPIHUH 1),,, Y0.
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ComoctaBuB KO(DPUITUEHT 1,; C MAHHBIMH U3 TaONHIBI 1, MOXKHO OIPEICIHUTH
KJIacC D2HEpreTudeckol »((PEKTUBHOCTH CHUCTEMBbI C TOYKH 3pEHHUS IOTpeOICHUs

AIEKTPOIHEPTHU.

Tabnuma 1 - Kriaccudukanus cucTeM OTOIUIGHHS 1O  DHEPreTHYECKON

3¢ (PEKTUBHOCTHU C TOUKU 3PEHUSI MOTPEOJICHUS IICKTPUUECKON SHEPTUH

Knacc sHeprernueckoit
3¢ (HEKTUBHOCTH CUCTEMBI C TOUYKH 3HaueHue M., %
3peHUs TOTPEOJICHUSI IICKTPUICCKON
SHEPIrUu
A >70 %
B 70...60 %
C 60...50 %
D 50...40 %
E > 40 %

[IpoeKTUpOBaHMS CUCTEM C KJIACCOM HEPreTHUEecKOr 3(h(PEKTUBHOCTU CHCTEMBI C

TOYKH 3pEHUs MOTpeOeHus ekTpudeckoi sHepruu D u E He pekomenyeTcs.
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7 OCcoO0eHHOCTH OLIEHKH JHepreTn4eckoi 3¢pGpeKTUBHOCTH CHCTEM
BHYTPEHHEr0 TeNJI0CHAOKEHUS ISl HYK/I CHCTeM BEeHTHJISIIIUU 1JIS

KIJIBIX U 001IeCTBEHHBIX 31aHUM

7.1 HacrosmmMm 10cOOMEM PEKOMEHIYETCS ONPEeACHsITh SKOHOMHYECKYIO
3 (PEKTUBHOCT, KOHCTPYKIIMHM CHUCTEMbI TEIUIOCHA0XKEHUS BEHTWIALMU C TMOMOIUIBIO

OLCHKHN BCIIMYUHBI JOIIOJTHUTCIIBHBIX 3aTpaT TCILUIOBOM U SHGKTquCCKOﬁ OHCPIUu.

7.2 JIOOMHUTENbHBIMU 3aTPAThl TEIIOBOM sHEprun Q.q, BT, ABiIsSITOTCS 3aTpaThl HA
TPAHCIIOPTUPOBKY  TEIUIOHOCUTENE OT HMCTOYHHMKA TEIJIOTHI K  MOTPEOUTEIIO

(BO3IyXOHarpeBaTeo).

7.3 Temnoornaya ot Tpyd Q,p, BT, ompenenserca kak cymMMa TEIUIOOTAAYH BCEX

TpyO pa3aIu4yHOro JUaMeTpa, MPOJIOKEHHBIX TOMEIIEHUSX, IO popMyIie:
QTp = Zqi.rpli.mp’ (71)
i
rac qi.Tp — YACJbHAasA TCIIO0TAAa4a OT TOPHU30HTAJILHBIX UJIM BEPTHUKAJIBHBIX YUACTKOB TPY6,
Bt/™;
Ii.Tp — JJIMHA TOPU3O0HTAJIbHBIX WX BCPTUKAJIBHBIX YH4aCTKOB TPY6, M.

VYnenpHas TEMIoOTAa4a OT OTKPHITO TPOJIOKEHHBIX TPYO MOKET OMpEeeisiThCs

pacdeToM, 00 1o TabauIamM B IpUIOKEeHUH [

Tennootaaua TpyO, MPOJOKEHHBIX B TEIUIOM3OJSALUHU, OINPEACNSIECTCS PacueToM,
MPEIOKEHHBIM (DUPMON — MPOU3BOAUTENIEM TEIJIOM3OJISINK, TP 3TOM TeMIepaTypy

BO34YyXa B MIOMCHICHHU CIICAYCT IIPUHUMATD!:

- B HCOTAINIMBACMOM IIOJABAJIC M Ha YCPJAKC HAa OCHOBAHHMH pPaACUYCTa TCILJIOBOI'O

Oaytanca, Wil OPUEHTUPOBOYHO paBHOH 5 °C;
- B OTAIUIMBA€MOM IOMEIIICHUH IO pacue€THON TeMIepaType Bo3ayxa B TOMEIICHHUH;

- JUIS  TEIUIONPOBOJOB, IPOJIOKEHHBIX BJOJIb HAPYKHBIX OIPAXKICHUUA B
HETOCPE/ICTBEHHON OJIM30CTH OT HAPYXKHBIX JIBEpEU WM BOPOT, MPEIHA3SHAUYCHHBIX JIJIS

MOCTOSIHHOTO MPOXO0Ja JIIoAeH Win TeXHUuKH, — Ha 15 °C HuKe pacueTHON TeMmmepaTyphbl
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BHYTPEHHETO BO3/1yXa;

- U1 TEIUIONPOBOJOB, IIPOJIOKEHHBIX BJOJIb HAPYXKHBIX OrPAKICHUN B
HEIOCPEICTBEHHOW OJIM30CTH OT HAPYKHBIX JBEPEW WM BOPOT, MPEIHA3ZHAYECHHBIX IS
ABaKyalliM, UM OTKpbhIBacéMbIX MeHee ueM Ha 10 % oT o01ero BpeMeHH MOJIb30BaHMs B

CyTKax, — 110 pacquHoﬁ TCMIICPATYpC BO3AyXad B IIOMCIICHHUM.

Ecau TCIINION30JIMPOBAHHLBIC TPY6BI IMPOKJIaABIBAOTCA CKPBLITO, TO IIPU OIIPCACICHUN
AKOHOMHUYECKOM 3(1)(1)€KTI/IBHOCTI/I CUCTCMBI TCIUIOIIOTCPpU OT HHUX HOIIYCKACTCA HC

YYUTLIBATD.

7.4 TenoByr0 3HEPreTUYECKyro 3(hPEKTUBHOCTh CUCTEMbI MOXKHO OLIEHUTh C TOYKH

3peHus KO3PPUIUEHTA Nyery, Y0, BEIMUMHA KOTOPOTO HE J0JKHA ObITH MeHee 90%:

nTeHﬂ :100 QTC'B Z 90 %' (7 . 2)
+Q

ren T ¥np
rae Qe — TEIUIOBBIE MTOTPEOHOCTH 37]aHUS Ha BEHTUJIALINIO, BT.

Ecnmu nmanHOoe yclnoBHE HE  BBINOJHSETCS, TO YCIOBHUE DHEPreTHYECKOU
3(PEKTUBHOCTH HE BBIMOJIHIETCS, TO CIEAYET AOMOJHUTEIBbHO YTEIIUTh TPYOBI, WIH
M3MEHUTHh MECTO MPOKIIAJIKU TPYO.

Torma MoxxkHO omnpeneauTs KOIGOUIUEHT P, IS CUCTEMBI TEMJIOCHAOKEHUS

BEHTUJISLINN:
moTp
Qs +Q
BTC.B = (BTC,B,A + BTC.B,B): MTTPTP- (73)
QTC.B
7.5 [Tockonbky noTpedieHue AEKTPOIHEPTUU HUPKYJISILIUOHHBIMH,

CMECUTENBHBIMU U IUPKYJISIIMOHHO-CMECUTEIBHBIMU HAcOCaMU Ha MPSMYIO CBSI3aHO C
THJIPaBIMYECKUMU MOTEPSIMHU JIaBJICHUSI B CUCTEME TEIUIOCHA0XKEHUS, TO IHEPreTUUECKYIO
(¢ (PEKTUBHOCT C TOYKUA 3pEHHUS] MOTPEOJEHUS SIEKTPOIHEPTHH CJENYyeT OIEHUBATH

KoapureHTOM 1,,, %0:

N =100 ot (7.4)

Z Nl‘[OTp

rac NHeo6x — MHHHMAJILHO HCO6XOI[I/IMI>IC 3aTpaTbl JJICKTPOIHCPIruu I Ka4eCTBCHHOU

paboThI CUCTEMBI TeIIOCHAOKeHu s, KBT;
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2Nporp — CyMMapHasi MOIIIHOCTb, OTpeOsgeMas CMECUTENBHBIM, IIMPKYJIAMOHHBIM
WIn CMECHUTEJIBHO-LIUPKYJIALMOHHBIM HacoCaMHu CUCTEMBl  TEIIOCHAOKEHMUSI

BEHTWISIIUOHHBIX YCTAHOBOK, KBT (ompenesnseTcs: COrjlacHO MPOEKTHOW TJOKYMEHTAIIUN ).

7.6 HeoOxomumble 3aTparThl AMEKTPOIHEPTUU Nyeosx, KBT, ompenenstorcs B
3aBHCHMOCTH OT CXEMBI TMOJKIIOUEHUS CHCTEMbl BHYTPEHHETO TEIUIOCHAOKEHUS
BCHTWISIIMOHHBIX ~ YCTAHOBOK K  HMCTOYHHMKY TeruioTel [7].  IlpuMeHsrommecs

PpaluOHAJIBHBIC CXCMBI ITPUBCACHBI HA PUCYHKC 7.1.

7.7 Jlng cucteM ¢ 3aBUCUMBIM IPUCOEAMHEHUE K TEMIOBOM CeTH Nieosx, KBT, I1s1

Ka)XJI0T0 y3J1a OOBSI3KU omnpeaessieTcs o hopmylie:

N, oo =11G, UA 1073 (7.5)

HE00X HEo0X

3
rac GTC.B — pacxo TCINIOHOCUTCIIA, I10JaBaCMOI'0 B BO3AYyXOHAarpeBarciib, M /C;

APyeosx — MUHMMAIBLHO HeoOXoAuMasi MOTeps JaBJICHUS B KOHTYPE CHUCTEMBI

TETJIOCHAOKCHUS BCHTHUJIALINU, KHa;

U — K03 GUIIUEHT CMEIIEHUs, OTPEIEISIEMBIi 110 (hopMyIie:

u :ﬁ, (76)

T =T,

B

rac v — TeMIICparypa TCINNIOHOCUTCIIA B IMOJArOIICM TCILIOIIPOBOIC TEILIOBOM CETH IIpu

PacyETHOM TEMIIEPATYPE HAPYKHOTO BO3yXa I MPOEKTUPOBaHUs OToIuieHus, °C;

Tsl, T2 — pacyeTHas TeMIlepaTypa TEIUIOHOCUTENSI Ha BXOJE M BBIXOJE W3

Bo3ayxoaonorpesarens, °C.
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Pucynok 7.1 — Cxembl MOAJIKIOYEHUSI CUCTEMBI BHYTPEHHETO TEIJIOCHA0KEHUS
BEHTWJISILMOHHBIX YCTAHOBOK K TEIUIOBOM CETH:

a, 6, 6 — IpU HE3aBUCUMOM TIPUCOETHUHECHUH; 2, 0, € — IPU 3aBUCUMOM IIPUCOCANHEHUH;
1 — BHEIIHMI PETYIUPYIOMIMKI KJIallaH CUCTEMBI TEMJIOCHA0KEHUST BEHTHIISINY;
2 — TEMI000OMEHHUK CUCTEMBI TEIUIOCHA0KEHHS BEHTWISIIIUY; 3 — TPEXX0I0BOM
pEryJMpyIOIIUA KJanaH BO3AyXoHarpeBatens; 4 — BO3yXOHarpeBarelb;

5 — IMUPKYJIAIHUOHHBIN HACOC CUCTEMBI TEIUIOCHA0KEHUSI BEHTUJISIUY; 6 1 7 —
pacrpeeIuTeIbHbIN U COPOHBIN KOJIJISKTOP CUCTEMBI TEIUIOCHA0KCHHS BEHTHIISITUN
(MOTYT OTCYTCTBOBATh); 8 — IBYXXOIOBOM PEryIUPYIOIINIA KJIaaH BO3AyXOHArpeBaTes;
9 — cMecUTENBHO-TTMPKYJISIITMOHHBIA HACOC y3J71a 00BSI3KM BO3ayXoHarpeBaress; 10 —

oOpaTHBIN KJIarman
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7.8 ns cucteM C HE3aBHCUMBIM TPUCOECIUHEHHE K TEIJIOBOM CETH OIICeHKa
AIIEKTPONOTPEOIEHHSI BEAETCS JUIsl OCHOBHOTO LMPKYJISIIMOHHOTO HAcoCa, @ Nyeosx, KBT,

ompenensercs no Gopmyre:

N, .oox =116, ,AP, 6, -107°. (7.7)

HE00X 00X

3,Z[€CI) ZGTC,B - CYMMapHBIﬁ pacxona TCIUIOHOCHUTCIIA, II0JaBacMOro B CHUCTEMY

TEIJIOCHA0KEHUST BEHTHIISIIMOHHBIX YCTaHOBOK, KI/C.
7.9 HeoOxonumast motepst maBineHust AP ..« [1a, onpenenstorcs mo popmyie:

AP . =AP™_ +APP" (7.8)

HeoOX HEoOX HEoOX !

rae APP. — MHUHUMaJIbHO HEOOXoAMMas MOTeps AaBJIEHUS, CBSA3aHHAs C OrPAHHUYECHUEM

HEe00X

HIDKHEW TpaHullbl CKOPOCTH TEIIOHOCUTENS, 11 3P deKTUBHOTO BO3yXoyaaneHus, [1a;

APPY. —  MHHUMAJIBHO HeoOXoaumasi TIOTeps JaBJICHUS Ha  peryisarope,

HE00X

HGO6XOI[I/IMa$I JJIA obecrieueHus IIPpONIOPHUOHAIIBHOT'O KOJINYCCTBCHHOTI'O

HHAWBUAYAJIBbHOI'O PEryJINPOBaHUsA OTIIYCKA TCIJIOTHI BO3AYXOHAI'PCBATCIIIO, I1a.

7.10 MunumaiibHO HeoOXoaUMasl TIOTEPs NaBjieHUus B TpyOax cucteMmbl APP_ | Tla,

HeoOX ?
OnpeaeNsieTcss Mpu yCIOBUU, YTO AUAMETpP TPYO M apMaTypbl BHIOpAaHbI Kak OirbKariiun
MEHBIINH [0 COPTAMEHTY U3 yCJIOBUS 00ECIEeUYEeHUsI MUHUMAJIBHO JTOIYCTUMOM CKOPOCTH
TEIUIOHOCUTENS. JlnaMeTp TPyOHBIX yYaCTKOB Oyeosx, MM, HCXOJSI M3 JIAHHOTO YCJIOBHS,

clenyeT BRIOUpaTh 1o GpopMmyiie:

d S (7.9)

HEeo0

riae Gy, — pacxoJ TEIUIOHOCUTEN Ha y4acTKe, KI/4;
. 3.
p — IJIOTHOCTH BOJBI, IPU PAaCUETHOM TeMIlepaType Ha y4acTKe, KI/M';

Vi — MHHHUMAIBHO HEOOXOAWMasi CKOPOCTh Ha YYacTKe, I oOecredeHus
3 PEKTUBHOTO  BO3AYXOYHAJICHHs, i1 CHUCTEM  TEIUIOCHAOKEHUST  BEHTWISAIUU

npuHUMaeMas pasHoit 0,2 m/c.

[Toce BBIOOpa muamMeTpa TPYOHBIX YYaCTKOB, OMPEACISACTCS MOTEPs JABJICHHS 10
JUIMHE W TIOTepsl JABJICHHUS HAa MECTHBIX CONPOTUBIEHUSAX (BKJIIOYAs MOTEHO JIaBJICHUS B
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caMOM BO3JyXOHarpeBaTenie), NpUHUMAs KaluOp apMmaTypbl U JPYIMX MECTHBIX
COIPOTHBJICHUH COTIACHO Uyeosx, @ TTOTEPS JABJICHUS HA PETYJIMPYIONIUX YCTPOHCTBAX HE

YUYUTBIBACTCA.

MuHuMansHO HeoOXoauMmasi ToTeps JaBieHuss B Tpybax cucteMbl APP. | Ila,

HEoOX 2

OoIpCACIACTCA KaK CyMMa IIOTCPb MAaBJICHHUA II0 JJIHWHC APHT;) U Ha MCCTHBIX

COIIPOTUBJICHUAX AP,? BCEX Y4aCTKOB:

AR =X (AP +ARY) (7.10)

HEO0X

7.11 HeoOxonumasi moTepsi JaBJICHUS B PETYJATOpPaX 3aBUCUT OT KOHCTPYKIIMH
cucteMbl. [lockonbKy MOAaBIAIONIEE KOJIUYECTBO PErYJSATOPOB I Y3J0B CMELIEHUs
(IBYXXOJIOBBIE M TPEXXOJOBBIC) 00JIa/1al0T JIMHEMHON XapaKTEPUCTUKON PeryIupoOBaHuUs,
TO HEOOXOIUMO CO3/1aBaTh B HUX 3HAUUTEIBHYIO TOTEpIO JaBieHUs. Takum oOpazom,
MHUHUMAJbHO HEOOXoaumasi moTeps AaBJICHUS HA WHAWUBUYATBHOM PETYJSTOpPE 3aBUCUT

OT IIOTEPH AABICHUS B TPYOHBIX y4acTKax CHUCTEMBI AP . v, I1a:

AP =2 4AP

HE00X per.ya*

(7.11)

PerynupyeMbIM y4acTKOM SIBISIETCS BECh KOHTYD JUISl OTJIEIBHOM YCTaHOBKHU (IIpU
3aBUCUMOM TPHUCOCIMHEHWH) WM BeCh OOMMI KOHTYp TEIJIOCHAOXKEHUsI BCeX

BCHTHUJLINUOHHBIX YCTAHOBOK (HpI/I HC3aBUCHUMOM HOI[KJ'HO‘-IGHI/II/I).

7.12 Tlocne omnpenesieHUss MUHUMAJIBHO HEOOXOAUMasl TIOTEPs 1aBJIICHUSI B CUCTEME
APieosx, 11a, paccUMTBHIBAIOTCS HEOOXOAMMBIE 3aTpaThl AAEKTPOIHEPTHH Nyeosx, KBT, U
kod(urmeHT sHepreTudeckor 3PGEeKTUBHOCTH CUCTEMBI C TOYKH 3PEHHS MOTPEOIeHUS

DIIEKTPOIHEPTHUH 1),y, 0.

ComnoctaBuB KO3(p(UIMEHT M,; C JAHHBIMU M3 TaOJIUIBI 2, MOXKHO OIPEACIIUTh
KJIacC DHEPreTHYecKOrM d(PPEKTUBHOCTH CHCTEMBI C TOYKH 3PCHHUS IOTPEOICHUS

AIIEKTPOIHEPTHH.
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Tabnunma 2 — Kiaccupukanus cuCTeM OTOIUIEHUS 10 OSHEPreTHUYECKON

3¢ (PEKTUBHOCTHU C TOUKU 3PECHUSI TOTPEOJICHUS IICKTPUUIECKON SHEPTUH

Knacc sHeprernueckoit
3 PEKTUBHOCTH CUCTEMBI C TOYKH 3HaueHue M., %
3peHus OTPeOIEeHNs HIEKTPUIECKOM
SHEPIUH
A >70 %
B 70...60 %
C 60...50 %
D 50...40 %
E > 40 %

[IpoekTupOBaHKHE CHUCTEM C KJIACCOM 3HEPreTUUYEeCKOl 3(PPEKTUBHOCTU CUCTEMBI C

TOYKH 3PCHUA HOTp€6J'ICHI/I}I BHCKTpI/I‘{eCKOﬁ OHCPIUHU DuE ne PCKOMCHAYCTCA.
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Ipunoxenue A

MMPUMEPBI 110 OITPEJEJIEHUIO SHEPTETHYECKOHN
3®OEKTUBHOCTHU IEHTPAJIBHON CUCTEMBI BOJASITHOI'O

OTOIVIEHUA
Ipumep 1
A.l1.1 UcxonHple JaHHEBIE:
OOcnykuBaeMoe 31aHWE — 8-3TAKHBIM KWJIOH MHOTOKBAPTHUPHBIM JOM C

HCOTAIVNIMBACMBIM I10JABAJIOM U YCPAAKOM. HpOGKTOM npeayCcCMOTpCHa HaCOCHAs BOISHAA
OI[HOTPY6H3H CUCTCMa OTOINICHUSA C OCCBBIMH 3aMbIKAIOONIMMH Y4YaCTKaMu C BerHeﬁ
pa3130m<0171 N TIOIIYTHBIM JBHXXCHHCM TCIINIOHOCHUTCIIA. Cucrema IIOAKJIIOUCHA K
HCHTpaHBHOﬁ CETH TCINIOCHAOKEHUS 110 3aBHCHUMOI CXeMe ¢ YCTaHOBKOﬁ CMCCUTCIIBHOI'O
HacoCa Ha IICPCMBIYKC MCKAY IOAAI0IHNM H O6paTHBIM TCINIOIIPOBOAOM CHCTCMBI

OTOIIJICHHAI.

Temnepatypusiii rpaduk cuctemsl otorieHus: — 105/70 °C, a ropojckoi TermioBoi

cetu 130/70 °C.

YacTe moparer MaruCTpayid MPOXOJIUT B IIOJBAJE 3[aHUA, a 3aT€M TJIABHBIN
CTOSK TIOAHMUMAETCS Ha 4YepAakK, [Js pacupeicsieHus TEIUIOHOCUTENSI MO CTOsIKam

cucteMbl. OOpaTHast MarucTpaib MIPOKIIAIBIBAETCS MO MOABATY 3AaHUS.

Marucrtpanu, CTOSIKM U TOABOJKHA BBIMTOJHEHBI M3 BOJIOTa30MPOBOAHON TPYOBI IO

I'OCT 3262-75* ycnoBHbIM quametrpoM oT Jy65 no Jlyl5.

B kadectBe peryisiTOpoB y OTONUTENBHBIX MPUOOPOB K YCTAHOBKE MPUHSATHI
TEPMOCTATUYECKHUE KJIAMaHbl C JUHEMHOW PACXOTHON XapaKTEPUCTUKOU PETYIIUPOBAHUS, a
B KayeCTBE OTOIMNUTEJIbHBIX MPUOOPOB YCTAHOBJICHBI CEKIIMOHHBIE OMMETAIMYECKUE
paauaTopsl. OTOMMUTENbHBIE TPUOOPHI YCTAHOBJIEHBI IO OKHAMH Ha HApYXHOW CTEHE

30aHUA.

Cornacnao HpOGKTHOfI JAOKYMCHTAUM, IIOTCPpSA HAAaBJICHUA B KOHTYPC CHCTCMbI

OTOIIJICHHUA COCTAaBJIACT:
- B TCILIOIPOBOJAaX TCIIJIOBOI'O ITYHKTA!: I M BOJA. CT,

- B CUCTE€ME OTOIUICHUSI BHE TEIJIOBOrO MyHKTA: 3,8 M BOJI. CT.
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PacuetHas TemoBas MOIIHOCTh CHCTCEMBI, COIIACHO HpO@KTHOﬁ JOKYMCHTAIINH,

coctasigeT 225 084 Br.

MoIHOCTh 3JEKTPUYECKOT0 Hacoca B paboueir Touke cocraBiser 0,088 kBr, a

pacxo[| TETUIOHOCUTEIS, IUPKYIUPYIOIIETro B cucteMe — 5 529 kr/g
[IpuHiMnuanbHas cXxeMa CUCTEMBI OTOIUICHUS MpHBeieHa Ha pucynke [1.1.
A.1.2 Onpezenenue TEIIOBOW SHEPTeTHUECKON 3PPHEKTUBHOCTH:

[Tockonpky TpyOBl mopjatonied M OOpaTHOM MarucTpalid HPOKJIaJbIBAIOTCA B
HEOTAIUIMBAEMBIX MOMENICHUSAX (MOABajl M 4YepJakK), TO TEIIooTAada OT HHUX Oyner
Oecrone3sHOM € TOYKM 3peHUs NONJEpKAHUS MUKpOKIMMara 3aaHud. ConlacHo
IPOEKTHON JOKYMEHTAld, TpyObl TMPOKIAIBIBAIOTCS B TEIUIOBOM U30JALMUA U3
BCIICHEHHOr0 Kayudyka. B Tabmuiy I1.1 cBemeHbl pe3yibTaThl pacuera TEIIOOTAAaYd OT
Tpy0O 1O pa3iuyHOMY JuaMeTpy TpyO COIIACHO JAaHHBIM, MPEAOCTaBICHHBIM
M3TOTOBUTENIEM TEIUIOM30JALMU. TeMieparypy B IOABaje M Ha 4YEpIaKe B PaCUYETHBIX

ycnoBusx npuaumaem S °C.

Tabnunma II.1 — OmnpeneneHue TEIOOTAAYM OT TPyO, MNPOJOKEHHBIX B
HEOTAIlNIMBACMBIX ITOMCIICHUAX
Hapyxuslit PacuerHnas Tonmuna cnost |Opuen-| Y nenbHas Jlmuna, | Termootiaua,
JaMeTp TemIeparypa TeIuIo- Tanus | TEIIOoOoTAaya, . Br
TpyOBl, MM | TemoHocutens, °C | H30JSA1UKi, MM | TpyOBI Bt/m
2 3 4 5 6 7 8
76 105 25 ropu3. 46,6 17 792
76 105 25 BepT. 47,0 25,5 1199
76 70 25 ropu3. 29,3 4,3 126
48 105 25 rOpHU3. 33,3 16,2 539
48 70 25 TOpH3. 20,8 42,2 878
42,3 105 19 TOpH3. 36,0 11,2 403
42,3 70 19 ropu3. 22,4 48 1075
33,5 105 19 TOpH3. 30,6 39,6 1212
33,5 70 19 ropu3. 19,1 44,4 848
26,8 105 13 TOpH3. 32,3 48,4 1563
26,8 70 13 ropu3. 20,1 18 362
r= 8897

[TockombKy OTOMHUTENbHBIE MPUOOPH YCTAHABIUBAIOTCS TI0JI OKHAMH y Hapy>KHOU
CTEHbI, JOINOJHUTEIbHBIC TEIUIOBBIE NOTEPU 3apaJAUATOPHBIMU YYAaCTKAMH HAPYKHBIX

OTpaKJICHHUM OyIyT paBHBI:
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Qsap = B1Qc.o= 0,02-225 084 = 4 502 Br. (A.1)

B kaudecTBe peryisiTOpoB y OTONUTENbHBIX NPUOOPOB K YCTAHOBKE MPHUHSTHI
TEPMOCTATHYECKUE KIIAMMaHBl C TEPMOCTATUUECKOW TONOBKOW. [loaTOMy wW30BITOUHBIE
3aTpaThl TEIJIOTHI, BO3HHUKAIOIIUE BCIEACTBUE OMNPEAEIICHHOTO HOMEHKIATYPHOrO IIara
POU3BOJUMBIX OTOINUTEIBHBIX MPUOOPOB, HE YUYUTHIBAIOTCA MPU pacyere TEIrIOBOU

HKOHOMUYECKOU 3(H(PEKTUBHOCTU CHCTEMBI.
OO111ue TONOJTHUTENBHBIE TEIJIOBbIE IOTEPHU B CUCTEME COCTABAT:
Quon = Qrp + Quap + Qusson =8 897 +4 502 + 0 =13 417 Br. (A.2)

Kosddumment sHeprernueckoid 3(Q(HEKTUBHOCTH C TOYKH 3PEHHUS] TEIUIOBOM

OHCPIUHU COCTABUT!

noTp
Mo = 10— _100——=2%0 g4 4945030 (A.3)
Q™ +Q,, 225084 +13417

Tpeboranue 1. 6.2.8 CII 60.13330.2016 BBITOJIHSIETCS.

Torna MoxHO onpenenuTh KO3PHUIUEHT B, 711 CUCTEMBI OTOTICHUS

Q" + 225084 +13417
0= (Boa+ Bop)= — A0 — =1,06. A4
B (B A B ,B) Q:oTp 225084 ( )

A.1.3 Ompezenenne dIeKTPUIECKO SHEpreTHIeCKor 3P PEeKTUBHOCTH

3a ocHoBHOe IUpKysuuoHHoe KoJblo (OIIK) cucremsl BbIOMpaeM Takoe
TUAPABINYECKOE KOJIbIIO, B KOTOPOM OTHOIIIEHHE MOTEPHU JABJICHUS K JIJTUHE KOJiblla OyIeT
HauMEHbIIUM. [IpU TOMYTHOM JBMKEHHUU TETUIOHOCHUTEIS, IJIsi OJHOTPYOHOW CHCTEMBI
otorieHuss OLK, kak mnpaBuigo, OpOXOAUT OT TEIUIOBOTO NYHKTA, A0 LEHTPAIbHOIO
HanOosiee HarpykeHHoro crosika. s manHOM cuctembl OLIK mpoxomut depe3 CTOsK
Homep 22 mno ywactkam 1-29. Jlng oOLleHKHM BHepreTudecko 3(P(EKTUBHOCTH B
OMHOTPYOHOM cucTteMe ¢ 3amblkatomumu  ydactkamu OILIK  mpoxoaut depes

OTOIIMTCIIBHBIC HpI/I60pr B 06XOI[ 3aMbIKalOIIMM y49aCTKaM,

CornacHO cXeMe€ CHCTEMBl M IPOEKTHOM JIOKYMEHTALIMU OIPEAEIAETCS Pacxof

TETJIOHOCUTETISI Ha KaXXOM YYacTKe, ¥ JaHHBIE 3aHOCATCA B cTonberr 2 Tabmurst 11.2.

Huamerp TpyOHBIX Yy4YaCTKOB Oyeosx, MM, HCXOJS M3 YCIOBHS OOCCIICUCHUS
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MUHHUMAJIBHO JOITYCTUMOM CKOPOCTH TETUIOHOCUTES, BBIOUpaeM mo (popmyre:

4G, G,
" _1881 |, (A.5)
3600nv v

BO31 =
MI/IHp MI/IHp

rae
G,y — pacxoJ TEIMIOHOCHUTENS Ha y4acTKe, KI/4;
. 3.
p — TUIOTHOCTH BOJIBI, IPY PACUCTHON TeMIIEpaType Ha y4acTKe, KI/M';

Viur — MHUHHUMAJIBHO H€O6XOI[I/IM3}I CKOpOCTb Ha Y4YaCTKC, MOJIA oOecrneueHus

3¢ (PEeKTUBHOTO BO31yXOyAAICHHUS:
a) 0,2 M/c B BEpTUKAJIbHBIX TPyOax;

0) 0,1 M/c B ropu30OHTaJIBHBIX TPyOax, Mpu cobmoaennn ykiona ve mexee 0,002 ot

TOYKHU BO3AYXOYAAJICHHUA.

PGBYHBTaTBI pacucTa MI/IHI/IMaJ'II)HO-H€06XOI[I/IMOFO AUaMCTpa Ha YYACTKE 3aHOCATCA

B ctostoerr 7 Tadmuiel 11.2.

Heobxoaumblii auameTp TpyO M apMaTyphl BHIOMpAETCS KaK OJIMKaMIIMii MEHbIIAN
0 COpPTaMEHTY U3 YCIOBUA OOECIeueHUss MHUHUMAJIBHO JIOMyCTUMOW CKOPOCTHU

TETUIOHOCHUTETIS, @ Pe3yJIbTaThl BEIOOpA 3aHOCATCA B cTooen 8 Tabmaunbl 11.2.

VYoaenbHass moTeps [JABJICHUSA IO JUIMHE M B MECTHBIX COIPOTUBIICHMSX, IIpU
BBIOPAHHOM JIMaMeTpe TPYOHBIX YUAaCTKOB ONPEEISAETCS MO CIPAaBOYHBIM JaHHBIM (GUPM-

npousBoauTenei, 1100 cornacHo [Ipumnoxenuto b HacTosero mocoous.

PesynpTaThl pacuera MUHHUMAIBLHO HEOOXOAMMOW TMOTEpU MAABJICHHUS B TpyOax

cuctembl APP_ | Ila, cBenensl B Tabnuiry 11.2.

HE00X 2

CornacHO TPOEKTHOW JIOKYMEHTAallMd B CHUCTEME OTOIUICHHS B KauecTBE
pPETYJISATOPOB  MPEAYCMOTPEHBI  TOJBKO  HMHAMBHAYAJbHbIE  PEryjsitropbl Yy
OTONMUTEJbHBbIX MPpUOOpPoB. CrucTeMa OTOIUICHUS SIBISIETCS OJHOTPYOHOM, a ATaXXHOCTH
3MaHus MpeBbimaet 7 staxei. CiaenoBaTeabHO, HEOOX0oauMas moTeps Ha Kaxaom u3 TCK

IoJKHA ObITh He MeHee 3 klla.

OoO1as noteps nasnenus Ha peryisTopax OLIK cocTaBur:
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AP = AP =3000N =3000-8 = 24000 ITa. (A.6)

HEeo6x H.per
rae
N — KOJIMYECTBO OTOMUTENIBHBIX MPUOOPOB HA CTOSIKE (YHUCIIO 3Ta)KEM), IT.
HeoOxonumas norepst naBineHust AP 6, I1a, cocTaBuT:

AP =AP™_ 4+ AP —=305]1+24000=270511Ta. (A.7)

HE00X HE00X HE00X

HOCKOHBKy CHUCTCMA OTOINICHHA  IIOAKJIIOYCHA  IIO 3aBUCUMON CXEME C
HUCIIOJIB30BaAaHHUECM CMCCUTCIBbHOI'O HaACOCa, TO HCO6XOI[I/IMI)IG 3aTpaThbl JJICKTPOOIHCPIUU

Nieosx, KBT, OnIpefiensitores mo gpopmyie:

Noeosx =11G, U (APeos +3p9)-10°=1,1-1,54-0,714(27 051+3-977,8-9,81)-10° = 0,068 xBt, (A.8)
Trac
U — ko3 PuIIMEeHT cMenIeHus1, OnpeaAesieMbli o hopmyJie:
u:rl—rol :130—105:0’714’ (A.9)
t,—T, 105-70
rac

T1 — TEMIICpaTypa TCINIOHOCHUTCIIA B MMOAAOIIEM TCIIJIIOIIPOBOAC TEIUIOBOM CETH Inpu

pacyeTHOM TEMIIEpaType HApYKHOTO BO3yXa JJis MPOEKTUpOBaHus oToruieHus, °C;

Tol, T2 — TEMIIEpaTypa TEIUIOHOCUTENS B MOJAIOIIEM U OOpaTHOM TEILIONMPOBOAAX
CUCTEMBbl OTOIUIEHHS TP PACUECTHOW TEMIIEpAaType HapyKHOrO BO3ayXa IS

MPOEKTUPOBAaHUS oToIUIeHHs, °C.

Takum oOpa3zoM, KOIDPUIIMEHT FHEPreTUYECKYIO0 YPPEKTUBHOCTh C TOUKU 3PEHMUS

MOTPEOICHUS JICKTPOIHEPTUN PABEH:

N
n,, =100—% =100 0,068 77,3 %. (A.10)
N 0,088

noTp !

Takum o0pa3om, [aHHas CHCTEMa OTOIUIGHHMsS OTHOCUTCS K  KJaccy

sHepreTudeckoi r3hHeKTuBHOCTH A.
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Ta6muna I1.2 — Onpenenenne MUHUMAILHO HEOOXOIUMOM MIOTEPH TABJICHUSI B TETUIONIPOBOIAX

Y cnoBHBIN v IToreps
Pacxon Heo0Ox. | PacuerHslii | amameTp JCTIbHAA JIaBJICHUS B
Ne Jmuua | Opuen- noTepst [ToTepst naBneHus
yu. TEIJIOHOCH- ya. M | Tamms CKOPOCTb, | OHMAMETp | TPYOHBIX ABICHHS 110 MECTHBIX Ha yuactxe, Ila
TeNs, Kr/4 Mm/c Jsoso MM, | YYJACTKOB CONPOTHUB-
Uyeosx, MM, AmHe R, Tla/m nenusx Z, I1a

1 2 3 4 5 6 7 8 9 10

1 5529 425 I/B 0,2 101 80 15,4 467 1122
2 2 870 8,1 I 0,1 103 80 4,4 95 131
3 1529 2,3 r 0,1 75 65 3,2 6 13
4 1338 0,5 I 0,1 70 65 2,5 5 6
5 1093 4 I 0,1 64 50 5,7 8 31
6 901,4 54 I 0,1 58 50 4,0 7 28
7 191,2 2,5 B 0,2 19 15 42,7 75 182
8 38,2 1,2 B 0,2 8 10 14,0 27 44
9 191,2 2,2 B 0,2 19 15 42,7 0 94
10 38,24 1,2 B 0,2 8 10 14,0 27 44
11 191,2 2,2 B 0,2 19 15 42,7 0 94
12 38,2 1,2 B 0,2 8 10 14,0 27 44
13 191,2 2,2 B 0,2 19 15 42,7 0 94
14 38,2 1,2 B 0,2 8 10 14,0 27 44
15 191,2 2,2 B 0,2 19 15 42,7 0 94
16 38,2 1,2 B 0,2 8 10 14,0 27 44
17 191,2 2,2 B 0,2 19 15 42,7 0 94
18 38,2 1,2 B 0,2 8 10 14,0 27 44
19 191,2 2,2 B 0,2 19 15 42,7 0 94
20 38,2 1,2 B 0,2 8 10 14,0 27 44
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IIpooonscenue madbauyv 11.2

1 2 3 4 9 10

21 191,2 2,2 B 0,2 19 15 42,7 0 94
22 38,2 1,2 B 0,2 8 10 14,0 27 44
23 191,2 1,3 B 0,2 19 15 42,7 24 80
24 819,2 0,5 I 0,1 95 50 3,3 S 7
25 1 065 5,2 I 0,1 63 50 9,5 9 37
26 1257 6,9 I 0,1 68 65 2,2 4 19
27 1529 51 I 0,1 75 65 3,2 6 23
28 2870 42,2 ) 0,1 103 80 4,4 84 268
29 5529 4,3 I 0,1 143 125 1,3 87 93

APP . = 3051
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IIpumep 2

A.2.1 UcxonHple JaHHEBIE:

OO6cny:XuBaeMoe 3/1aHHE — D-ATaXKHOE 3/1aHHE TOJUKIUHUKU C HEOTAIlIMBAEMbIM
noaBajioM M 0e3 yepnpaka. [IpoekToMm mpenycMOTpeHa HAacOCHas BOJASHAs ABYXTpyOHas
CUCTEMa OTOIUICHUS C HIDKHEM pPa3BOAKON W MOMYTHBIM JBUXKEHUEM TETUIOHOCHUTEIIS.
Cucrema MOJKIIIOYEHA K LEHTPAIbHOW CETH TEIUIOCHA0KEHHSI MO HE3aBHUCHUMOW CXEMe,

yepes MIaCTUHYATHINA TeII00OMEHHUK.

Temnepatypubiii Tpadux cucreMsl otorieHust — 80/60 °C, a ropoacKkoil TermioBoi

cetu 130/70 °C.
[Tonarormast 1 oOpaTHass MarkuCTPaId MPOXOJIAT B TOABAJIC 37aHHUS.

MaI‘I/ICTpaJ'H/I, CTOSAKM MW IIOJABOAKHKM BBIIOJHCHBI H3 IIOJHUIIPOIIMICHOBLIX pr6

pazmepom ot DN63 1o DN20, apmupoBaHHBIX CTEKIOBOJIOKHOM (PN25).

B kayecTBe perynsiTopoB y OTONUTENbHBIX HPUOOPOB K YCTAHOBKE IPUHATHI
TEPMOCTATHYECKUE KJIAMaHbl C JIOTapU(PMUUYECKO-IMHEHMHONW XapaKTEPUCTHUKOH, a B
Ka4yeCTBE Y3JIOBBIX PEryJIATOPOB Ha CTOSKaX yCTAHOBJIEHBI aBTOMATUYECKHUE PETYIATOPHI
nepenana gasieHus. K ycTaHOBKE MNPHUHATHI CTAJIbHBIE IIAHEJBHBIE PAIUATOPHI.

OronuTtenbpHbIC HpI/I60pBI YCTAaHOBJICHBI 110 OKHAMH Ha Hﬁpy)KHOﬁ CTCHC 31aHMUAI.

CornacHO TPOEKTHOW JOKYMEHTAllMM TOTEPsl [ABJICHUS B KOHTYPE CHCTEMBI

OTOIIJICHUS COCTABJISICT:
- B TEIUIOMPOBO/JIaX TEMJIOBOTO MyHKTA M TEIJIOOOMEHHUKE: 1,5 M BOJI. CT.;
- B TEIUIONMPOBOJIaX CUCTEMbI OTOILICHHS BHE TEIJIOBOTO IMMyHKTA: 3,9 M BOJ. CT.

PacyeTHas TersioBass MOIIHOCTh CHUCTEMBI, COTJIACHO TMPOEKTHOW JTOKYMEHTAlWH,

coctasisgeT 162 514 xBr.

MOIIHOCTh 3JEKTPUYECKOTO Hacoca B paboueit Touke cocrasmser 0,219 kB, a
pacxo/1 TeIIOHOCUTENS, IIUPKYIHpYoIero B cucreme — 6 973 kr/4. K ycraHoBKe pUHSAT

HacoOC C YaCTOTHBIM PETyJIUPOBaHUEM, OOECIICUNBAIOIINI TOCTOSIHHBIN Mepenajl 1aBieHus
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B CHCTEME.
[IpuHMnuanbHas cxeMa CUCTEMBI OTOIUICHUS MpHBeieHa Ha pucyHke [1.2.
A.2.2 Onpenenenue TEIIOBOW SHEPreTHUECKON 3PHEKTUBHOCTH

[TockonbKy TpyObl moparoniell W OOpaTHOW MAarvcTpajid MPOKIAAbIBAIOTCS B
HEOTAIIMBAEMOM II0J[Bajie, TO TEIJIOOTAa4a OT HUX OyJeT OEClOoJe3HON C TOUKH 3pEHUS
MoJAJIepKaHUsl MHUKpOKJIMMara 37aHus. COracHO MPOEKTHOM JOKYMEHTAaluu TpyObl
NPOKJIAJIBIBAIOTCS B TEIJIOBOM M3O0JISIIMM M3 BCIEHEHHOTO Kayuyka. B tabmumy I1.2
CBEJICHbI PE3yNbTAaThl pacyeTa TEIUIOOTIAaYu OT TPyO MO pazIuyHOMY AHAMETPY TpyO,
COrJIaCHO JTAHHBIM, MPEJOCTABICHHBIMA M3TOTOBUTENEM TEILUIOM30JSIMU. Temneparypy B

IMoABAJIC U HA YCPAAKE B PACUCTHBIX YCIOBHAX IIPUHUMACM 5°C.

Ta6nuna I1.3 — Onpenenenue TEMI00TAAYN OT TPYO, MPOJOKEHHBIX B HEOTAIITUBAEMBIX
MTOMEIICHUSIX

Hapyxnslit Pacuernas Tomupxa Opuen-| VYaenbHas
Ne TEeMIIepaTypa | ClI0s TeIUIOo- Jnuna, | Terumooraaya,
JIaMeTp TalMs | TEII00TAaya,
n/n TpyGbL, MM TEIUIOHO- U30JIALUH, — B/ M Br
’ cutens, °C MM
1 2 3 4 5 6 7 8
1 90 80 25 rOpH3. 38,2 5,1 195
2 90 60 25 rOpHu3. 27,3 5,4 147
3 63 80 25 rOpH3. 29,1 48,4 1408
4 63 60 25 rOpHu3. 20,8 36,4 757
5 50 80 25 rOpHu3. 24,6 11,2 276
6 50 60 25 TOpH3. 17,6 11,2 197
7 40 80 19 rOpH3. 24,9 11,2 279
8 40 60 19 TOpH3. 17,8 11,2 199
9 32 80 13 rOpH3. 26,3 11,6 305
10 32 60 13 rOpH3. 18,8 10,0 188
11 25 80 13 ropHu3. 22,1 6,4 141
12 25 60 13 ropHu3. 15,8 4,6 73
13 20 80 13 TOpH3. 19,0 10,8 205
14 20 60 13 ropHu3. 13,6 5,6 76
Y= 4 446

[TockonbKy OTOMMTENbHBIE MPUOOPHI YCTAHABIMBAIOTCS TOJ[ OKHAMHU Y HapYXHOU
CTEHBI, JOMOJHUTEIbHBIC TEIJIOBBIC MOTEPU 3apaJUATOPHBIMM YYaCTKAMHM HAPYKHBIX

OrpakIeHuii Oy1yT paBHBI:

Qsap = P1Qc0o=0,04-162 514 = 6 501 Br. (A.11)

B kauecTtBe peryisiToOpoB y OTONUTENbHBIX MNPUOOPOB K YCTAHOBKE MPHUHSTHI
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TEPMOCTATHYECKUE KIIAMMaHBl C TEPMOCTATUYECKON ToyI0BKOW. [loaTomMy u30BITOUHBIC
3aTpaThl TEIJIOTHI, BO3HHMKAIOIIUE BCIEACTBUE ONPEAEIICHHOTO HOMEHKIATYPHOrO IIara
MPOU3BOJIUMBIX OTOIMUTENBHBIX MPUOOPOB, HE YUYUTHIBAIOTCS MPU pacyuere TEIUIOBOM

HKOHOMUYECKOHN 3PHEKTUBHOCTH CUCTEMBI.

O6HII/IG AOITIOJIHUTCIIBHBIC TCIIJIOBBIC ITIOTCPU B CUCTCMEC COCTABAT!
Quon = Qup + Quup + Quss.on=4 446 + 6501 +0=10947 Br.  (A.12)

Koadbdumment suepreruueckoid 3¢G(EKTUBHOCTH € TOYKH 3PEHHUS TEIUIOBOM

OHCPIruu COCTAaBUT:

oTp
N =100—2— — 100202514 _9350/5 939, (A.13)
Q" +Q,, 162514 +10 947

o

TpeOoBaHUE BBITIOIHSETCS.

Tornma MokHO onpeaenuTb KodhPUIUeHT B, AJisi CUCTEMBI OTOILICHHUS:

Q" +Q,, 162514+10947

o =(Po,a t Pos)= :
Po=Pont Por)= gy 162514

=1,067. (A.14)

A.2.3 Onpegenenue 31eKTPUIECKO SHEPreTHIEeCKO 3P PeKTUBHOCTH

3a ocHoBHOe mHpKyJsinuoHHoe Kkoybllo (OLIK) cucrembr BeIOMpaeM Takoe
TUAPABINYECKOE KOJIBII0, B KOTOPOM OTHOIIICHHUE MMOTEPH JIaBJICHUS K JJIMHE KOJIblla OyeT
HauMEHbIIUM. [Ipyu MOMYTHOM JBMXKEHUM TEIUIOHOCUTENS, AJISI JBYXTPYOHOW CHUCTEMBbI
oromiennss OLK, kak mnpaBuio, TPOXOAUT OT TEIMJIOBOrO IMYHKTa, 10 LEHTPaIbHOTO
HanOoJiee HArpy»KEHHOTO CTOsIKa, Yyepe3 MpuOop BepxHero 3taxa. lJisi JaHHOW CHCTEMBbI

OLK mpoxoauT yepe3 CTOSIK HoMmep S mo yuactkam 1-15.

CornacHo cxemMe CUCTEMbl UM TPOCKTHOM JOKYMEHTALIMU OINPENENIeTCsl PacXoj

TEIUIOHOCUTEISI Ha KaXKJI0M Y4YacTKe, U JaHHBIC 3aHOCATCS B cTosoer] 2 Tadautibl 11.4.

JluameTp TpPYOHBIX YYaCTKOB Oueogx, MM, HCXOAS W3 YCJIOBHSA OOCCIIEUYCHHS

MHUHUMAJILHO JOIMYCTUMOM CKOPOCTH TETUIOHOCUTEJISA, BbIOUpaeM 1o popmyiie:

(A.15)

rac qu — pacxoa TCIUIOHOCUTCIIA Ha Y4aCTKE, KI‘/‘I;
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. 3.
p — TUIOTHOCTH BOJIBI, IPY PACUETHON TEMIIEpaType Ha Y4acTKe, KI/M';

Viur — MHUHHUMAJIBHO H€O6XOI[I/IM3}I CKOpOCTb Ha YYaCTKC, MOJI4A oOecrneueHus

3¢ (HEeKTUBHOTO BO3AYXOYAAJICHUS:
- 0,2 M/c B BEpTUKAJIbHBIX TpyOax;

- 0,1 M/c B ropu30oHTANIBHBIX TpyOax, mpu coboaeHnn ykiona He Mmeree 0,002 ot

TOYKHU BO3AYXOYAAJICHUA.

PGSYJ'II)TaTLI pacdcra MI/IHI/IMaJ'II)HO-H€06XOI[I/IMOI‘O AUaMCTpa Ha YIACTKE 3aHOCATCA

B ctostoerr 7 Tadnuie! 11.4.

Heobxoaumblii 1uameTp TpyO M apMaTypbl BEIOMpAETCs KaK OJIMKalIIui MEHBIIHMA
[0 COpPTAaMEHTY M3 YCIOBUS OO0ECHEeUeHUsT MHUHHMAJIbHO JOMYCTUMOM CKOPOCTHU

TETUIOHOCUTETIS, @ PE3yJIbTaThl BEIOOpA 3aHOCATCA B cToOen 8 Tabnuibl [1.4.

YIIGJ'IBHEUI IMOTCPA AABJICHHUA II0 JJIMHC WM B MCCTHBIX COIIPOTHBJICHHAX, IIPHU
BBI6paHHOM AUaMCTpC TPY6HI>IX Y4aCTKOB OIIPpCACIIACTCA 110 CIIPABOYHBIM JAHHBIM (1)I/IpM-

npousBoauTeNei, 11do coriacHo [Ipunoxenuto b HacTosero mocoous.

PesynpTaThl pacuera MUHUMAIBbHO HEOOXOAMMOW TMOTEpU MAABJICHHUS B TpyOax

cuctemsl APP_ . Ila, cBenensl B Tabnuiry I1.4.

HE00X 2

CoryslacHo TPOEKTHOM JOKYMEHTAallUM B CUCTEME OTOIUIEHHS B KadecTBe
pPETryJIATOPOB MNPENYCMOTPEHBI HMHAUBUAYAJIbHbIC PeEryJsTOpPbl y OTONHUTEIbHbBIX
npudopos u APII/] Ha crosikax cucrembl. KpoMe TOro, K yCTaHOBKE HPHUHAT HACOC C

YaCTOTHBIM PETyJIMPOBaHUEM, 00€CTICUNBAIOIINI MTOCTOSHHBIN Meperna; 1aBIeHHUs.

B mnepByio ouepens mnposepsieM HeobOxoaumocTh yctaHoBku APIIJ[ B manHoi

CUCTCMC OTOIUICHU:, T.C. JOJI’KHO BBITTIOJIHATBCA YCIIOBHC!

APM 5 AP (A.16)

u.per u.per !

rae AP — TICpenaj AaBACHHSA Ha KiamaHe, MPH KOTOPOM MOSBIICTCS BEPOSTHOCTDH

oOpa3zoBaHus 1IyMa, cOryiacHoO kaTtajiory ¢pupmei-tipousoautesis — 20 000 Ila;

AP — MaKCUMaJbHBIA TIEpenaj JaBJICHUs, KOTOPHIA MOKET HaOJFOJaThCs Ha

u.per

paccMaTpuBa€MOM MHAUBUAYAIBHOM PETYJIATOPE B CUCTEMCE, I1a.
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Ilepenan naBneHus AR UL OLCHKH SHCPIETHYCCKOU 3¢ (HEeKTUBHOCTH TIPH

HUCIIOJIb30BaHNH HaCOCOB, MOoAACPKUBAOIITNX MMOCTOSIHHBIN nepenana  JAaBJICHUA,

ompenensercs no Gpopmyre:

1 G 1,85 1 41 7 1,85
APM™ = AP — | e =13466 - = =192381la. (A.17)
P Y 1—a G, 1-0,3 (6972
1€ a — HEOOXOMUMBIN aBTOpUTET WHAMBHAyaidbHOTO peryastopa (mis TCK ¢

JorapupMUUECKO-TUHCHHON PacX0JHON XapaKTepUCTUKOM npruHUMaeTcs paBHbIM 0,3);

APperyq — TIOTEPA AABICHUSA HA PEryJUPyeMOM ydacTke (moteps nasienus B OLK,

cornacHo tabmuie I1.4), Ia;

Gn.per — pacxod TCINIOHOCHUTCIIA, IMPOTCKAOMICTIO YCPC3 pvaeTHBIﬁ OTOIUTEIILHBIN

puodOp, B paCUETHOM pEXUME, KI/Y;
G0 — pacxo] TEMJIOHOCUTENSI HUPKYIUPYIOLIETO B CUCTEME, KI/4.

AP > AP™ 519 238 < 20 000— YCIOBUE HE BHITOTHIETCS. (A.18)

u.per u.per
CrnenoBarenbHo, B yctaHoBke APIIJ] HeT HE0OX01MMOCTH.

Torma cymmapHas HeoOXoJauMmasi MOTeps AABIEHHUS B PETYJSATOpax IABYXTPYOHOM

CHUCTEMBI OIpeeIsieTCs 1o hopMmylie:

APPT —AP_=—2 AP 0.3

HEo0X u.per 1 —a per.y4d = 1 . 0
)

13466 =57711a. (A.19)

[IpoBepuM BIMSHHE €CTECTBEHHOTO UMPKYISUHOHHOIO JABJIEHUS HAa CHUCTEMY
otorieHusl. EcTecTBEeHHOE MUPKYJISAIMOHHOE JaBJICHUE Yepe3 BEPXHUM MpuOOp CUCTEMBbI

ompenensiercs no Gopmyre:

AP, =(p, —p,)gh=(983,2-971,8)9,81-12=1342 Ila. (A.20)

3JICCB Pos Pr — MIOTHOCTb OXJAXKIACHHOI'O M ropAa4dero TCIIJIOHOCUTCIIAA COOTBCTCTBCHHO,

KI‘/Ms;
2.
g — yCKOpeHHe CBOOOTHOTO TaJeHUs, M/C”;

h — pasHula BBICOT MCXKAY HCHTPAMHU OXJIAXKICHHUA CaMOI'oO BCPXHETO HpH6opa
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CTOsKa 1 CaMOI'O HUKHCTO, M.

JIns  UCKIIIOYEHHUs  Pa3peryIMOPOBUYHOTO  €CTECTBEHHOIO  IHUPKYJISIMOHHOTO
JABJICHUSI Ha CHCTEMY, BEJIIMYMHA €CTECTBEHHOrO0 LUPKYJAIMOHHOTO JIaBJICHUSI B MaJbIX
UPKYJISIIMOHHBIX KOJIbIIAX JOJDKHA ObITh He Oojiee 10% oT motepu AaBieHUS Ha
WHIMBHUIAIBHOOM peryisitope. Torma HeoOxoaumasi MOTEps JAaBJICHUS Ha PETYISATOPE

COCTAaBHUT:

AP >10AP, =5771<13420. (A.21)

u.per
VY cinoBue He BBIMOJTHAECTCS.
Takum o6pazom, HeoOXxoauMas MoTeps AaBieHus B cucteme AP, .6, [1a, cocTaBuUT:

AP, . =AP®_ +APP" =2466+13420=15886 I1a. (A.22)

HEoOX HEoOX HEOOX

HOCKOHBKy CHCTCMaAa OTOINICHHA IIOAKJIFOYCHA IIO HE3aBUCHMOM CXEME C
HCIIOJIB30BAHUCM HHUPKYJLIOIUMOHHOI'O HAcOCa, TO H€O6XOI[I/IMBIC 3aTpaThbl SJICKTPOSHCPIUU

Nieosx, KBT, OnIpeiensitores mo gpopmyse:

N, oosx =11G, AP, .6, -107° =1,1-1,94-15886-107°= 0,034 kBr. (A.23)

HE00X €00X

Koaddumment snepretudeckoit 3pGEeKTUBHOCTH € TOYKH 3pEHUS MOTPEOICHUS

AIEKTPOIHEPTUH PABEH:

n,, =100 Nocosx 1002034 _ 15,5 %. (A.24)
N 0,219

noTp !

Takum oOpa3om, [aHHas CHCTeMa OTOIUIGHHS OTHOCUTCA K  KJaccy
sHepreTndeckor 3¢dekTuBHOCTH E. Creayer M3MEHHTh KOHCTPYKIIMIO CHCTEMBI IS
JoCTIKeHUs 0ojiee BBICOKOTO Kjacca (yOpaTh M30BITOYHBIE PETYIUPYIOIINE YCTPOMCTBA,

W3MEHUTh TUAMETPHI TEIJIONPOBOJIOB).
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Ta6muna I1.4 — OnpeneneHne MUHUMAIEHO HEOOXOIUMOM TIOTEPH AaBICHUS B TEIJIOMPOBOIAX

VY cnoBHBIN [Toreps
o VYV neabHas
Pacxon HeoOx. | PacuerHslii | auametp JTABJICHUS B
Ne Jmuua | Opuen- noTepst [ToTepst naBneHus
TEIJIOHOCH- CKOPOCTb, | OMAMETp | TPYOHBIX MECTHBIX
yu. y4., M | Tarus JIaBJIEHHUS 10 Ha y4JacTke, [1a
TeNs, Kr/4 Mm/c Jsoso MM, | YYJACTKOB e R, TTa/n | COTPOTHB-
Oieo6x MM, ! ’ neHusx Z, I1a

1 2 3 4 5 6 7 8 9 10

1 6973 51 r 0,2 112 125 13,4 195 11263
2 3531 7,8 r 0,2 80 110 8,1 33 96
3 3224 54 I 0,2 76 110 6,9 17 54
4 2966 2,3 I 0,2 73 90 15,6 36 72
5 2699 3,7 I 0,2 70 90 13,2 30 78

6 2436 2,4 r 0,2 66 90 11,0 29 55

7 2203 2,6 r 0,2 63 90 9,2 25 49
8 1971 2,5 r 0,2 60 90 7,5 21 40
9 1680 3,1 I 0,2 55 75 13,6 33 75
10 176,3 0,8 B 0,1 25 25 15,4 71 83
11 138,4 3 B 0,1 22 25 10,0 4 35
12 106,2 3 B 0,1 20 20 60,6 20 201
13 73,94 3 B 0,1 16 20 32,0 10 106
14 41,7 7,4 B 0,1 12 20 11,7 55 142
15 73,94 3 B 0,1 16 20 32,0 10 106
16 106,2 3 B 0,1 20 20 60,6 20 201
17 138,4 3 B 0,1 22 25 10,0 4 35
18 176,3 0,9 B 0,1 25 25 154 32 46
19 1795 3,2 B 0,1 57 75 15,3 34 83
20 2092 2,4 I 0,2 62 90 8,4 21 41
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IIpooonocenue mabauywl 11.4

1 2 3 4 5 6 7 8 9 10
21 2353 2,3 I 0,2 65 90 10,3 23 46
22 2636 3,5 I 0,2 69 90 12,6 28 72
23 2912 3,2 I 0,2 73 90 15,1 33 81
24 3210 2,8 I 0,2 76 110 6,8 17 36
25 3532 6,4 I 0,2 80 110 8,1 65 117
26 6973 53 I 0,2 112 125 13,4 183 254

AP™_ = 13 466

HE00X
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Vien 1

Cr2 Cr3 Cr4 Cr5 Cr6 Cr7 Cr8 Cr9 Crl0 Crll Crl2 Cr.l3 Cr.14 Crl15 Crl6 Cr17 Crl8 Cr.19 Cr20 Cr2l Cr.22 Cr23 Cr.24 Cr.25 Cr.26
7 16

e
4 srax I
3 a1k o] DN 15
BEHTHITL 5
i INZO
"FE] u.' 1
D0
2 sTax EI jEa (i ] (pfoss ] Lfsss] BpT=se ] (fiess] (ffraoe] | ffizos] | ] | Ffean] ()
N " V3zen 2
®<” v
30 g TS
T21
EEE]
1 srax ' 1201 1 hEE] IS l
g e
N
TN0
' ram v anas N
C 7

56 656 (TN A5 B35 5
111 Il

DMo3 DN50

MoaBan

—_

Lol
DNoeg [T

ITpunnunuansHas cxema npucoegunenus CO x TC
V3en 3 V3en 4

—_— —_—
H? TEILOB 0H E CHCTEMY APIL] co cnEEHOG BamaHcHp 0RO HEIH KnanaH )—Tl 1
cetr (TC) otomwtenns (CO) npobkoit DN 15 co ciue Holl mpod kol DN 15 T21
o C w
J—Tll OBOYHBIH
T21 _i xnamag DN 50
VenosHeIe 0603Ha eHHA:
“ohoiuiy  OCHOBHOE ITHPKYJIANHOHHOE KOMBIO [1092] OTONHTeNLHEL NPHGOP ® Hacoc
(c TemwIoBOH MONTHOCTEIO)
435 000
() 0.1\ p i 5JIe KTPOMaIl HHHBIH
Ha nyska, By C0O3HaMeHHe pacieTHoTo yyacTka OITK . TEIIOBOMH MyHKT Peryaupyiousil KIalaH oTore Hus Terno oG MeHHH K
. OTMHHA, M\

Pucynoxk I1.2 — Cxema cucTeMbl OTOIJICHHS K TIpUMEpY 2
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IIpumep 3

A.3.1 Ucxonuple JaHHEBIE:

O6cnyxuBaeMoe 3nanue — 10-3TakHOE KWIOE 3JaHHE C HEOTAIIUBAaEMbIM
noABaJIoM M 4YepiaakoM. [IpoekroM mpemycMoTpeHa HacoCHas BOJASHAs KOJUIEKTOPHAs
(mokBapTUpHasi) IBYXTpyOHasl cUCTeMa OTOIUICHHS C HUKHEH Pa3BOAKON M TYNMUKOBBIM
NBIDKEHUEM  TeruioHocutenda. (Cucrema  MOJAKIIOYEHA K LEHTPAJIBHOM  CETH
TEIJIOCHAOXKEHNA 1O  3aBUCUMOW  CXE€M€, C  HCHOJIb30BAHUEM  CMECHUTEIIBHO-
HUPKYJSIITUOHHOTO HACOCa, YCTAaHOBJIEHHOTO Ha OOpaTHOW MAarucTpajld CHUCTEMbI

OTOIIJICHHUA.

Temnepatypubiii Tpadux cuctembl otorieHus: — 80/60 °C, a ropoacKkoil TermioBoi

cetu 150/70 °C.
[Tomaroras m oOpaTHAsI MAaTUCTPATH MPOXOAT B TIOIBAJIC 3TAHMS.

MaFI/ICTpaJ'II/I N CTOSAKH BBIIIOJIHCHBI M3 CTAJIbHBIX BOJOI'a30IIPOBOIHBIX Tp}I6 I10

I'OCT 3262-75*, pa3Boaka OT MOITaXKHBIX KOJIJIEKTOPOB M3 TMOJUITUICHOBBIX TPYO

PEX-a.

K ycraHoBke TmpUHATHI CTajdbHble KOHBEKTOpHL. OTONUTENbHbIE NPUOOPHI
YCTAHOBJICHBI MOJI OKHAMHM Ha HApYXXHOM CTEHE 34aHus. B KauyecTBe peryisiTopoB y
OTONUTENBHBIX NPUOOPOB K YCTAHOBKE MPHUHATHl TEPMOCTATUYECKUE KJIamaHbl C
napoOOIMYECKOW XapaKTEPUCTUKON, BCTPOEHHBIE B KOHCTPYKIIMIO KOHBEKTOpa, a B
KaueCTBE Y3JIOBBIX PETYIATOPOB TNEpPEd ITAXKHBIMU KOJUIEKTOPAMU  YCTaHOBJICHBI
aBTOMATUYECKUE PEryJIATOPHI Nepenaaa nasieHus. CoriacHO NpOEeKTHOW JOKYMEHTALMH,

MMOTEps JaBJICHHA B KOHTYPC CUCTEMbBI OTOINNICHUA COCTABJIACT:
- B TCIUIOMPOBO/Jax TCIIJIOBOI'O ITYHKTA U TENJI000OMEHHHKE': 2,2 M BOJ. CT.,
- B TCIUIOMPOBOAaX CUCTECMbI OTOIVICHHA BHC TCIIJIOBOTO ITYHKTA: 9,5 M BOJA. CT.

PacueTHas TermioBass MOIIHOCTh CHCTCMBI, COI'JIACHO HpOGKTHOﬁ JOKYMCHTAIUH,

coctaBiseT: 651 474 Br.
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MONIHOCTE 3JEKTPUYECKOTO Hacoca B paboueit Touke cocrasmser 1,522 kBrt, a
pacxo/1 TeIUIOHOCUTES, TUPKYIupyomiero B cucreme — 28 007 kr/4. K ycTaHOBKe NIPUHSAT
HACOC C YaCTOTHBIM PETYJIMPOBAHKEM, O0SCIICUYNBAIOIIHNI TTOCTOSHHBIN TIepena/l TaBICHHUS

B CHCTEME.
[IpuHnnuanbHas cxeMa CUCTEMBI OTOTUICHHS ITpHuBeieHa Ha pucynke I1.3.
A.3.2 Onpenenenue TEIIOBOM SHEPTreTHUECKON 3PHEKTUBHOCTH

[TockonbKy TpyObl moparomiell M OOpaTHOM MAarucTpaiud MPOKIAABIBAIOTCS B
HEOTAIUIMBAEMOM MOJBAJIE, TO TEIUIOOTJa4a OT HUX OyJeT OECroJIe3HOW ¢ TOUKH 3pEHUs
MoAACpKaHUsT MUKpOKJIMMaTa 3/1anusi. Kpome TOro, CTOSIKM K KOTOPBIM MOAKIIOYAIOTCS
ATaXHbBIE KOJUIEKTOPBI, MPOKIAABIBAIOTCI B TEXHUYECKUX TIOMEUIEHUAX, TIAE HET
HEOOXOJIMMOCTH TMOJAEPKUBATH OMPEIACICHHYIO TEMIIEPATYPy (B TAKUX MOMEHICHUSIX HET
TEIJIOBBIX MOTeph). I[losromy TeruooTnaya oOT TpyO, MPOJIOKEHHBIX B JIAHHBIX
MOMENICHUSX, Oy/neT cuuTaThCsi U30bITOYHOW. TemrepaTypa BO3lyXa B TEXHUYECKHX
nomenieHussx npuHumaerca corinacHo CII 54.13330.2016 pasnoit 16 °C. B npoekre
MPEAYyCMOTPEHA TMPOKJIaJKa TpyO B TEIJIOBOM M3O0JIAIIMM W3 BCIIEHEHHOTO Kayuyyka. B
tabnuiy 1.5 cBemeHbl pe3ynbTaTbl pacyeTa TEIUIOOTAAYM OT TPyO MO Ppa3IMYHOMY
TMaMeTpy TpyO, COTJIACHO JAaHHBIM, TIPEIOCTABICHHBIMU U3TOTOBUTEIEM TEILJIOM30JISIIUU.

TeMmmneparypy B Ho/iBajie U Ha YEPJIaKE B PACUETHBIX YCIOBUIX puHumaeM S °C.

Tabnuuna I1.5 — OnpeneneHue TemIooTHayd OT TPYO, NPOJOKEHHBIX B
HEOTAILIMBAEMBIX TOMEILICHUAX
Hapyxnslit Pacterras Tommmna Opuen-| VYaenbHas
Ne TeMIeparypa | Closl TeIlio- JlnmHa, | Terutootaaua,
JaMeTp TalUs | TEIUIOOTaua,
1/ TpyBbL, MM TEIUIOHO- HU30JISLIHH, Tpy6EL B/ M Bt
> cutens, °C MM
1 2 3 4 5 6 7 8
1 140 80 25 ropwu3. 55,3 28,4 1571
2 140 60 25 ropwu3. 39,6 28,4 1125
3 114 80 25 TOpH3. 46,9 14,2 666
4 114 60 25 ropwu3. 33,5 14,2 476
5 88,5 80 25 TOpH3. 38,4 14,2 545
6 88,5 60 25 TOpH3. 27,5 14,2 391
7 88,5 80 25 BEpT. 33,4 9,2 307
8 88,5 60 25 BEPT. 22,4 9,2 206
9 75,5 80 25 BEPT. 29,5 12 354
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IIpooonscenue maoauywol 11.5

1 2 3 4 5 6 7 8
10 75,5 60 25 BEPT. 19,8 12 238
11 60 80 25 BEPT. 24,7 12 296
12 60 60 25 BEPT. 16,6 12 199
13 48 80 19 BEPT. 25,0 12 300
14 48 60 19 BEpT. 16,8 12 202
15 42,3 80 19 BEPT. 22,8 12 274
16 42,3 60 19 BEPT. 15,3 12 184
17 33,5 80 13 BEPT. 24,1 4,4 106
18 33,5 60 13 BEPT. 16,2 4,4 71
19 33,5 80 13 ropus. 23,7 55,9 1325
20 33,5 60 13 ropwus. 15,9 55,9 889
21 26,8 80 13 ropus. 20,3 14,2 288
22 26,8 60 13 ropHus. 13,6 14,2 193
23 21,3 80 13 TOpu3. 17,4 7,6 132
24 21,3 60 13 ropHus. 11,7 7,6 89

z= 10 425

[TockonbKy OTOMMUTENbHBIE MPUOOPHI YCTAHABIMBAIOTCS MOJ OKHAMHU Y HapyXHOU
CTEHBI, JOIOJHUTEIbHbIE TEIUIOBBIE IOTEPU 3apaJUaTOPHBIMU YYACTKAMHU HapyKHBIX

OrpakIeHUil Oy1yT paBHBI:
Qsap = P1Qc0=0,02-651 474 = 13 030 Br. (A.25)

B kaudectBe peryisiTOpoB y OTONUTENBHBIX MPUOOPOB K YCTAHOBKE MPHUHSTHI
TEPMOCTATUUECKUE KJIAMaHbl C TEPMOCTATHUYECKOM TOJOBKOWU. [loaTOMYy W3OBITOUHBIC
3aTpaThl TEIUJIOTHI, BO3HHUKAIOIIME BCJIEIACTBUE OMNPEACICHHOIO HOMEHKJIATYPHOI'O MIara
MPOU3BOJIUMBIX OTOIMUTENbHBIX MPUOOPOB, HE YUYUTHIBAIOTCA MPHU pacyere TEIIOBOM

HKOHOMUYECKOHN 3PPEKTUBHOCTH CUCTEMBI.
OO11ue 1ONOJHUTENbHbIE TEIJIOBBIE IOTEPU B CUCTEME COCTaBAT:
Qron = Qrp + Quap + Quss.on = 10 425 + 13 030 + 0 = 23 455 Br. (A.26)

Koadbdumment sueprernueckoid 3G(HEKTUBHOCTH € TOYKH 3PEHHUS TEIUIOBOM

OHCPIrUHu COCTABHT!

noTp
MNrenn = 100— % _joo o014 __ 96,5% > 93 %. (A.27)
Q" +Q,.. 651474 + 23 455

TpeGoBaHUE BBITIOTHSICTCS.

Toraa MoxHO onpenenuTh KO3PGHUIUEHT B, 711 CUCTEMBI OTOIICHHUS :
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Q" +Q,, 651474+23455

o =(Po,a T Po,p)= ° -
Bo (B + Pos)= = e

1,036. (A.28)

A.2.3 Ornpezenenue 1eKTPUIECcKOil sHepreTHIeckoi 3pPpeKTuBHOCTH

3a ocHoBHOe mHpKysauoHHOe Koubio (OIIK) cuctemblr BbIOMpaeM Takoe
TUJIPaBIMYECKOE KOJIBIIO, B KOTOPOM OTHOIIEHHUE MTOTEPH JABJICHUS K JUIMHE KOJblla Oyner
HauMeHbIIUM. [lpy TYNMKOBOM JABM)KEHMM TEIJIOHOCUTENS, JUId JIBYXTpYOHOM
KOJUIEKTOpHOM cucteMbl otorieHuss OLIK, kak nmpaBuiio, MpoOXOAUT OT TEIIOBOTO MMyHKTA,
70 Haubosee yNaJeHHOIO HAarpyKEHHOTO CTOSIKA, yepe3 MpUOOp KOJUIEKTOpP BEPXHEro
JTaka, 4Yepe3 CcaMbli YAQJICHHBIH M HarpyXeHHbId mOpuOOp, NPHUCOECAUHEHHBIM K
koiutektopy. [ma mamnoit cucrembl OLIK mpoxomut uepe3 crosak HoMmep 1, depes

KOJUIEKTOP BEPXHETO 3TaXKa, Yepe3 CUCTeMY OTOIUIEHUs KBApTUPHI 37 mo ydyactkam 1-31.

CornacHO cXeMe€ CHCTEMBl M IPOEKTHOM JOKYMEHTALIMU ONPEAENAETCA Pacxof

TCILNIOHOCHUTCII Ha KAXXKAOM YUAaCTKC, U JaAHHBIC 3aHOCATCA B CTOJ'I6€I_[ 2 Ta6J'II/IIII>I I1.6.

JlnameTp TpPYOHBIX YYaCTKOB Oueosx, MM, HCXOMAS W3 YCJIOBHSA OOCCIICUYCHHUS

MHUHHUMAJILHO JOIMYCTUMOM CKOPOCTH TETUIOHOCUTEIISA, BbIOMpaeM 1o popmyiie:

4G G
™ 1881 |, (A.29)
36007 v

BO3I

rae Gy, — pacxol TEIUIOHOCHUTENS Ha y4acTKe, KI/4;
. 3.
p — TUIOTHOCTH BOJIBI, IPY PACUECTHON TeMIIEpaType Ha y4acTKe, KI/M';

Vyuy — MHUHHUMQJIBHO HEOOXOJIMMAas CKOPOCTh Ha Yy4acTke, g oOOecredyeHus

3¢ (HEeKTUBHOTO BO3AYXOYAAJICHUS:
- 0,2 M/c B BepTUKaIBHBIX TpyOax;

- 0,1 M/c B ropu3oHTaNIbHBIX TpyOax, nmpu cobmoneHnu ykioHa He meHee 0,002 ot

TOYKHU BO3AYXOYIAAJICHUA.

Pe?,YJ'IBTaTBI pacducra MI/IHI/IMaJIBHO-H€O6X0)II/IMOFO AWaMCTpa Ha YYaCTKEC 3aHOCATCA

B croJioer; 7 Tabiuusl [1.6.
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HeoOxoaumbliii nuameTp TpyO U apMaTyphl BRIOMpaeTcsa Kak OMumKanii MeHbIIUI
0 COPTAaMEHTy U3 YCIOBHS OOECHEeYeHHs MHHUMAIBHO JOMYCTUMOH CKOPOCTH

TETJIOHOCUTETIS, @ Pe3yIbTaThl BBIOOpA 3aHOCATCS B cToOer 8 Tabymiibl I1.6.

VYnenbHasi moteps AaBJICHHS IO JJIMHE W B MECTHBIX COMNPOTUBICHUSX, IPHU
BBIOpAHHOM JTMaMeTpe TPYOHBIX YYACTKOB OMPEIEISETCS MO CIIPAaBOYHBIM JTaHHBIM (PUpPM-

npousBoauTeneH, mmodo coriacHo [Ipunoxenuto b HacTosmero mocoous.

Pe3ynbpTaThl pacuera MUHHUMAIbHO HEOOXOAMMOW MOTEpU MAaBJICHHUS B TpyOax

cuctembl APP_ | Ila, cBenensl B Tabnuiry I1.6.

HE00X 2

CornacHO TIPOEKTHOM JIOKYMEHTAallUM B CHCTEME OTOIUICHMSI B KaueCTBE
PETYJIATOPOB  MPEAYCMOTPEHBI BCTPOCHHBbIC HUHAMBHAYAJbHbIC PeryJjsiTopbl Yy
oronuTeabHbIX NpuoopoB u APII/{ mepex 3TaKHBIMH KOJIJIEKTOPAMH CHCTEMBI.
Kpome TOro, Kk ycTaHOBKE NPHUHIAT HACcOC C YaCTOTHBIM PETyJIUPOBAHUEM,

00ecreynBarOIMiA MOCTOSTHHBIN Mepenaj 1aBJICHHUS.

B mnepByro ouepenr mnpoBepsieM HeoOxoaumocTh yctaHoBkM APIIJ] B ganHOM

CUCTCMC OTOILICHUA, T.C. AOJIZKHO BBIIIOJHATLCA YCIIOBHC!

APYES 5 A (A.30)

u.per u.per !

rpe AP — mepenal JaBJICHHSA Ha KJAllaHe, IPH KOTOPOM MOSABISCTCS BEPOSTHOCTH

u.per

oOpa3oBaHus 1Iyma, COrIacHo karanory ¢pupmsl mpoussoautens 20 000 Ila;

AP — MaKCHUMaJbHBIA TIepenaj JaBJICHUs, KOTOPHIA MOKET HaOJIOJaThCs Ha

u.per

paccMaTpuBaeMOM MHIMBUIYAJIbHOM PETYIATOPE B cucreme, Ila.
Ilepenan naBneHus AP;‘;;‘; JUIs1 OLICHKH JHEPreTHUYCCKOU 3(1)(1)€KTI/IBHOCTI/I, npu

HCIIOJIb30BaHHUH HaCoOCOB, MoAACP KMBAIOIITNX MOCTOSIHHBIHN nepeman JaBJICHUA,

OIpCACIISICTCA B 3aBUCHMMOCTHU OT HAIIPABJICHUSA ABUXKCHHA TCIINIOHOCHUTCIIA B MaruCTpaisix.

JIns TYNMMKOBBIX CHUCTEM OTOIUICHUS CIEAyeT paccMaTpUBaTh WHIUBUIYATbHBIN
perynstop He OLIK, a kosbIi1a, B KOTOPOM HaOIIOJACTCS CaMble HU3KHE TTOTEPU JTABICHHUS
B TpyOax u apmarype (0e3 yuera peryjaupyroliux KIJIalnaHoB), T. K. BEpPOSTHOCTb

oOpa3oBaHus IITyMa B PETYJSATOPAaX 3TUX KOJICI HauBbICIIas. JIJisi MHKEHEPHBIX PACUYETOB,
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IpU OLEHKE DSHEpreTuyeckoid 3(PPEeKTUBHOCTH TYMHKOBBIX CHUCTEM OTOIUICHHUS TpHU
UCIIOIb30BAHUU HACOCOB, MOIAEPKUBAIOLIUX IIOCTOSHHBIN Ilepenaj JaBlICHUs, Iepenay

J@BICHUS AP PEKOMCHIYETCs ONPEACIATE 110 GopMmyIIe:

1,85
APMaKC :AP 1 _ G“Pel" IOI—IK —
u.per per.yu 1—61 Gco ZBHK
(A.31)
1,85
=24 341 ! 50,3 197’8:89077,
l—a 28 007 108,1
rIe a — HEOOXOIWMBI aBTOPUTET WHAMBHIyanbHoro peryasropa (mist TCK ¢

napoO0IMYECKON PaCXOJHOM XapaKTEPUCTUKON IpUHUMAETCs paBHbIM 0,5);

APperyq — TIOTEPA AABICHUA HA PEryJIMPyeMoM ydacTke (moreps nasienus B OLK,

cornacHo tabmure [1.4), Ila;

Gyuper — PACXOJ TEIUIOHOCUTEINA, NPOTEKAIOMIETO YePe3 PacYETHBI OTOINMTENbHBINI

puodOp, B paCUETHOM pEKUME, KI/4;
Geo — pacxoJ TEMJIOHOCUTENS ITUPKYIUPYIOIIETO B CHCTEME, KI/4.

APY 5 AP™ — 89 077 > 20 000. (A.32)

u.per u.per
Ycnosue Boinonusiercs. CnenoBarensHo, ycraHoBka APIIJ[ HeoOxoauma.

Torma cymMmapHas HeoOXoauMasl TOTepsl JaBJI€HUS BO BCEX PpErysaToOpax

IBYXTPYOHOM CHUCTEMBI OIpeenseTcs 1o ¢hopmyse:

T AP+ AP _ AP =

per.yd u.per u.per

1-a (A.33)
24341 +89 077 — 20 000 = 93418 [a.

AP™ —AP __+AP,, =

HE00x u.per

0,5

Heob6xonumas noteps gaBiaeHus AP .qsx, [1a, cOcTaBUT:

AP =AP™_ +APP" —24341+93418=117759 Ila. (A.34)

HEOOX HE0bX HEeo0X

HOCKOHBKy CHUCTEMA OTOIUICHHUA IIOAKJIFOUCHA IIO HE3aBUCHMOM CXE€ME C
HCIIOJB30BaAHUCM HHUPKYJLIIUOHHOTO HACOCa, TO HGO6XOI[I/IMI>IG 3aTpaThl JICKTPOOHCPIUn

N.eo6x, KBT, omipenensitorcs o popmyie:
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N, oo, =11G, AP

HEo0X

10°=1,17,78-117 759-10°= 1,008 kBr. (A.35)

HE00X

Takum 06pazom, KOAPGUIIUEHT IHEPreTUIEcKyI0 3(H(PEKTUBHOCTD C TOUKU 3PEHUS

NOTPEOJICHUS DJIEKTPOIHEPTUU PABEH:

n,, =100 N seos =100 L 222 = 66,2 %. (A.36)

MoTp !

Taxkum o0Opa3omM, JaHHas cUCTEMa OTOIUICHHUSI OTHOCUTCS K KJacCy SHEPreTU4ecKoil

s dexTrBHOCTH B.
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Ta6muna I1.6 — OnpeneneHne MUHUMAIBLHO HEOOXOIUMOM TIOTEPHU JaBICHUS B TEIJIOMPOBOIAX

VY cnoBHBIN [Toreps
o VY nenvHas
Pacxon HeoOx. | PacuerHslii | auametp JTABJICHUS B
Ne Jmuua | Opuen- noTepst [ToTepst naBneHus
TEIJIOHOCH- CKOPOCTb, | OMAMETp | TPYOHBIX MECTHBIX
yu. y4., M | Tarus JIaBJIEHHUS 10 Ha y4JacTke, [1a
TeNs, Kr/4 Mm/c Jsoso MM, | YYJACTKOB e R, Tla/n | COTPOTHB-
Uyeosx, MM, o ’ nenusx Z, I1a

1 2 3 4 5 6 7 8 9 10

1 26377 14,2 r 0,2 218 200 2,4 48 22082
2 19655 14,2 r 0,2 189 150 7,3 45 149
3 13189 14,2 I 0,2 154 150 3,4 26 75
4 6722 16,4 B 0,1 110 100 5,7 101 195
5 5993 3 B 0,1 147 125 1,5 6 10

6 5333 3 B 0,1 139 125 1,2 5 8

7 4673 3 B 0,1 130 100 2,9 9 18
8 4013 3 B 0,1 120 100 2,2 7 13
9 3353 3 B 0,1 110 100 1,5 5 9
10 2693 3 B 0,1 99 80 3,9 9 21
11 2033 3 B 0,1 86 80 2,3 6 13
12 1373 3 B 0,1 70 65 2,6 7 15
13 713 1,8 r 0,2 36 40 9,3 14 30
14 237 8 r 0,2 29 32x4,4 16,8 51 186
15 113,7 4,5 r 0,2 20 25x3,4 15,5 51 120
16 50,3 3 I 0,2 13 16x2,2 30,0 79 169
17 113,7 4,5 r 0,2 20 25x3,4 15,5 41 110
18 237 8,4 I 0,2 29 32x4,4 16,8 113 254
19 713 1,5 I 0,2 51 40 14,6 14 36
20 1373 3 B 0,1 70 65 4,0 7 19
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IIpooonscenue madbauywv 11.6

1 2 3 4 5 6 / 8 9 10
21 2033 3 B 0,1 86 80 3,5 6 16
22 2693 3 B 0,1 99 80 6,0 9 28
23 3353 3 B 0,1 110 100 2,3 5 12
24 4013 3 B 0,1 120 100 3,3 / 17
25 4673 3 B 0,1 130 100 4,5 9 22
26 5333 3 B 0,1 139 125 1,9 5 10
27 5993 3 B 0,1 147 125 2,3 13
28 6722 16,5 B 0,1 110 100 9,3 254
29 13189 14,2 I 0,2 154 150 9,5 104
30 19655 14,2 I 0,2 189 150 12,2 217
31 26377 14,2 I 0,2 218 200 3,9 115

13 466
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IIpunnunuansHas cxema npucoequuenus CO k TC
CxeMa CHCTEMBI OTOTIICHHS KBapTHPHI 37

T | | ]~ B CHCTEMY
CT 1 T21=——==1 oronnesnus (CO)
: TlZd[i E CHCTEMY OTOIUICHHA
I—T.’.Z TECTHHYHEIX KIETOK
Ir R BanascHp 0B o4 b
.LJ. LI_ J_L cetn (TC) winanas DN 25
1170]  [1024 1624] [1236 - |
II \ ] BanascHp OB 0MHEIH
e Vien 1 ',—' N wiattas DN 80
1170 N3 504 7
30 TSR NN AN AA~ 8.0

2 644 2 644 5504 Vien 2
23 13 \T. Ve 1
CxeMa MOJKTIOUYEHHS S TaKHOTO KOJUIEKTOpa

BcrpoeHHRIH
K+ TCr
ABTOMATHIeCKHE CITHE HOH

BO3AyX00TBOMMHE DN 15 [kpan DN 20 —
Pacnpepenutembubii BamecHpoB oY HBLL
3T@KHBIH KOIUIEKTOp DN 15\ wmamas DN 25 Yaen noarmoueHna —
1 ¢ Gaimacom
D/ /1
CBopHe1i é —_
STAKHBIH KOLTekTop DN 15\
N
| Vien 3

p M : . WAPOROH KpaH
Ha cHe DN 20
APOBOH EpaH

AP DN 32
DN 25 (
T =

f=r21 y
VesoBHble 0003HAEHHS:
" g 837 KBApTHpa
Agtgagts  OCHOBHOE IHPKYJIANHOHHOE KONLIO 1092 UT"““T“';“” npHbop 5054 (¢ cyMMapHol TeLIoBoiE O Hacoc
(¢ TemoBoit MomHoCTEI0) MOIHOCTEI BceX NpHOOpoR )
435 000
) 2 3le KTPOoMalll HHHp1 it )
narpyska, By 0003H@IEHHE pacyeTHoro yuacTka OILTK TEIJIOBOH MYHKT PEryIHPYIOM Hif KIANAH OTOILTeH s Temw1000Me HHHK
. IUHHA, M\

Pucynoxk I1.4 — Y31bl cUCTEMBI OTOIUIEHUS K IPUMEPY 3
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IIpumep 4

A.4.1 Ucxonuple JaHHEBIE:

OO6cnyxuBaeMoe 3/1aHue — O(PUCHOE 3JaHUE C HEOTAIUIMBAEMBIM IOJBAJIOM H
yepaakoM. [IpoekToM npeaycMOoTpeHO TeIIOCHA0KEHHE TPEX MPUTOUYHBIX ycTaHoBOK (11,

I12 u I13) pacuerHoit MomHOCTHIO 50, 100 1 150 kBT COOTBETCTBEHHO.

CucteMa TEIUIOCHAOXKEHUS  BEHTWIALIMOHHBIX  YCTAHOBOK  MOJKIIOYEHA K
LIEHTPAJIbHOM CETH TEIUIOCHAOXKEHUSI MO HE3aBUCHUMOM CXeM€ C MPUMEHEHUEM OOIIero
IUPKYJISIIIMOHHOTO HAacoca M TPEXXOJOBBIM KJIallaHOM, YCTAaHOBJICHHBIM Ha y3el

PETYIMPOBAHUS KaXKI0M MPUTOYHON YCTAHOBKH.

TeMl'IepaTyprlf/’I Fpa(bI/IK CHCTEMBI TEIJIOCHAOKCHUS BCHTHJIIIUMOHHBIX YCTAHOBOK

—95/70 °C, a ropoackoi temtoBoi cetu 130/70 °C.

[IpuTOUHBIE YCTAHOBKH, a TaKXe Mojarouias U oOpaTHask MarucTpaid MPOXOJsiT B

moaBaJIiC 34aHuUA.

MaFI/ICTpaJ'II/I CUCTECMbI BBIIIOJIHCHBI M3 CTAJIbHBIX BOAOI'a30IIPOBOAHBIX pr6 10

I'OCT 3262-75*.

CornacHO TPOEKTHOW JOKYMEHTAallUM TOTEPsl [ABJICHUS B KOHTYPE CHCTEMBI

TEIIOCHA0KEHUS BCHTHUJIIIIMHU COCTABJIACT:
- B TCILIOIIPOBOJAaxX TCIIJIOBOT'O ITYHKTA U TENJI000OMEHHHKE: 3,1 M BOJ. CT.,

- B TCIIOIPOBOAAX CUCTCMBI TEIIOCHA0KEHUS BCHTHUJIIOWHA BHE TCIIJIOBOT'O ITYHKTA!

7 M BOJI. CT.

PacuetHas TemoBas MOINHOCTb CHCTCMBbI, COIJIACHO HpOGKTHOﬁ JOKYMCHTAIIWUH,

coctasiiget 300 kBrT.

MOTIHOCTB IEKTPUIECKOTO Hacoca B paboueit Touke cocrasiser 1,1 kBT, a pacxon
TETJIOHOCUTETIS, IIUPKYJIUpYomero B cucteme — 26 377 kr/4. K yctaHOBKe MPUHST HACOC
C YaCTOTHBIM PEryJupOBaHHEM, OOECIEUMBAIOIIMNA MOCTOSHHBIM Tepenaj [aBlieHUs B

CHUCTCMC.
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HpI/IHHI/IHI/IaJ'IbHaﬂ CXEMa CUCTCMbI OTOINICHHWA ITPUBC/ACHA HA PUCYHKC I1.5.

A.4.2 Onpepenenne TEII0BOM sHepreTuueckoit 3pPpekTuBHOCTU

[TockonbKy TpyOBI TOmaromiell W OOpaTHOM MAarucTpaad MPOKJIAJABIBAIOTCS B

HCOTAIlNIMBACMOM IIOABAJIC, TO TCIJIOOTAAadYa OT HHUX 6y,[[€’1‘ OecrnoIe3Hol ¢ TOYKHU 3PCHHUA

NoJJIep KaHUsT MUKpPOKJIMMAaTa 3/aHusd. B mpoekTe mpeaycMoTpeHa mpokjiaaka Tpyo B

TEIJIOBOM M30JIALIMM M3 BCIIEHEHHOro Kayuyyka. B tabmuny I1.7 cBeneHbl pe3ysbTaThbl

pacyeTa TEIJIOOTHAYH OT TPyO MO Pa3IMUYHOMY JUAMETPy TpyO, COTJacCHO JaHHBIM,

MMpCaAOCTABIICHHBIM  M3TOTOBHUTCIICM  TCIIIOU3OJIALINH.

PaCUYETHBIX YCIOBUSX NpuHuMaeM S °C.

Temmnieparypy B

IIOJBAJIE B

Tabnuna I1.7 Onpenenenue TEIJIOOTAAYM OT TPYyO, TMPOJIOKEHHBIX B
HCOTAIJINBACMBIX ITOMCIICHHUAX
. | PacdetrHas Tommuunaa
Ne Hapysxneri TeMnepaTrypa | cjios TeIio- Opuen-|  Vaeibuas Hnuna, | Tennootnaya,
JTUaMETP Talys | TEIIooTaaya,
n/m TpyGBL, MM TEIJIOHO- HU30JIAIIIH, Tpy6BI Br/s M Bt
> cutens, °C MM

1 2 3 4 5 6 7 8

1 75,5 95 25 ropu3. 41,5 13,5 560

2 75,5 95 25 BEpT. 41,8 4,2 176

3 75,5 70 25 ropus3. 29,1 14,3 416

4 75,5 70 25 BEpT. 29,3 3,1 91

5 60,0 95 25 ropus3. 34,7 10,5 364

6 60,0 95 25 BEpT. 35,0 2,5 88

7 60,0 70 25 TOpH3. 24,3 11,4 277

8 60,0 70 25 BEPT. 24,5 3,0 74

9 42,3 95 25 TOpH3. 27,2 11,4 310

10 42,3 95 25 BEPT. 27,4 11,3 310

11 42,3 70 25 Topu3. 19,0 2,4 46

12 42,3 70 25 BEPT. 19,2 2,3 44
z= 2 755

Koaddumment sHeprernueckoid 3((PEKTUBHOCTH C TOUKM 3pEHUS TEIIOBOM

OQHCPIrUHU COCTABHUT!

T]Term :100

Tpe60BaHI/Ie BBIITOJIHACTCA.

QTC.B —

300000

QTC.B + Q'rp

300 000+ 2 755

=99 % > 90%,

(A.37)

Torma moxxkHO omnpeneauTs KOIGOUIUEHT B, IS CUCTEMBI TEIMJIOCHAOKEHUS

BCHTHJIIIIUH:
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Qe +Q,, 300000+ 2 755
TCB TC.B + Tc.8,5)~ =2 P = = 1, 01. A38
Brcs = (Brcsa T Bresp) o 300 000 (A.38)

TC.B

A.4.3 Onpenenenue MEeKTPUUIECKON dHEPreTHUECKO 3P PEeKTUBHOCTU

3a ocHoBHOe mHpKyJsinuoHHOe Kkoiyblo (OLIK) cucrembr BbIOMpaeM Takoe
THAPABINYECKOE KOJIBII0, B KOTOPOM OTHOIIICHHE ITOTEPH JABJICHHS K JJIMHE KOJIbIIa OyIeT
HauMeHbIUM. [[ns panHOM cuctembl OLIK mpoxoauT depe3 BO3MyXOHArpeBaTellb
npUTOYHOUW ycTaHOBKH I3, kak depe3 camblii yJajleHHbIA W OOJagaromMi OONbIICH

pacUyeTHOM TEIUIOBOW MOITHOCTBIO.

CornacHo cxXeMe€ CHCTEMbI U HpOCKTHOﬁ JOKYMCHTAIIUH OIIPCACIIACTCA pPacXxond

TETUIOHOCUTENISI Ha KaKI0M Y4YacTKe, M IaHHBIC 3aHOCATCS B cToJiOelr 2 Tabmuist 11.8.

JlnameTp TpPYOHBIX YYaCTKOB Oueogx, MM, HCXOAS W3 YCJIOBHSA OOCCIICUCHHUS

MHWHHMAJIBHO ,Z[OHYCTHMOP'I CKOPOCTH TCIINIOHOCHUTCJIA, BBI6I/IpaeM I10 (bOpMYJ'IG:

(A.39)
rae Gy, — pacxojl TEINIOHOCUTENS Ha y4acTKe, KI/4;
. 3.
p — IJIOTHOCTH BOJBI, IIPH PACUETHOM TeMIIepaType Ha y4acTKe, KI/M';
Vyuy — MHUHHUMQJIBHO HEOOXOIMMAas CKOPOCTh Ha YydacTke, sl oOecreuyeHus

s dexkTruBHOTO Bo3ayXoyaaneHus, 0,2 m/c.

Pe3ynpTaThl pacuera MUHUMAaIbHO-HEOOXOJUMOTO TUAMETPA Ha y4aCTKE 3aHOCSTCS

B cToJioer; 7 Ta0mauine! I1.8.

Heobxoaumplii quameTp TpyO U apMaTyphl BEIOMpAeTCs Kak ONFKalImuii MEHBITUI
M0 COPTAMEHTY U3 YCIOBUA OOECTEeUeHHs] MHHHMAJIBHO JIOMYCTUMOW CKOPOCTH

TEIMJIOHOCUTETIS, a pe3yJIbTaThl BIOOpa 3aHOCATCs B cTojoer 8 Tadbnuubl 11.8.

YnaenbHas noTeps HABICHUS 10 JJIMHE W B MECTHBIX COINPOTHUBIIEHUSX, IPU
BBIOpAaHHOM JHAMETPe TPYOHBIX YUACTKOB OMPEACIISIETCS MO CIIPAaBOYHBIM JJAHHBIM (UPM-

npousBoauTeNel, 11bo coriacHo [Ipunoxkenuto b HacTosero nocodus.

PesynpTaThl pacuera MUHUMAIBLHO HEOOXOAMMOW TMOTEpHU AABJICHHUS B TpyOax

cucteMsl AP Ila, ceeaensl B Tabauiy I1.8.
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MuHuMaabHO HCO6XOI[I/IM21$I MOTCpA MaBJICHHA Ha HHIWBUAYAJIbHOM PETYJIATOPC

3aBUCHT OT IIOTEPH JABJICHUSA B TPYOHBIX y4acTKaX CHCTEMBI AP e v, I1a:

AP =2 4AP

HE00X per.y4

=2,4-25036 = 60 086 ITa. (A.40)

Heob6xonumas noteps naBiaeHus AP .qsx, [1a, cOCTaBUT:

AP, . =AP™_ 1+ APP" —25036+60 086=285122 ITa. (A.41)

HEO0X HeoOX HEOOX

Jns cucteM ¢ HE3aBUCHUMBIM IIPUCOCAMHEHHWEM K TEIJIOBOM CETH OICHKA
ANEKTPONOTPEOICHHS] BEAETCS ISl OCHOBHOTO IUPKYJSIITUOHHOTO HAcoca, a Nyex, KBT,

omnpenensercs mo hopmyiie:

N _ . =11.7,32.85122.10"° = 0,685 kBr. (A.42)

HE00X

Takum oOpazoM, kKodDPUIUEHT dHEPreTUUEcKY0 d3Q(HEKTUBHOCTh C TOYKU 3PEHUS

MOTPEOIEHUS IIEKTPOIHEPTUU PABEH:

n,, =100 N seos =100 0 6:?5 =62,3 %. (A.43)

NoTp !

TaxuMm 00pa3oM, JaHHAs CHCTEMA OTOIJIEHUS OTHOCUTCS K KJIACCY DHEPreTHUYECKOM

s dexTrBHOCTH B.
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Ta6nuna I1.8 — Onpenenenne MUHUMAaIBHO HEOOXOUMOM OTEPU AABIEHUS B TEIIOMPOBOIAX

Y cnoBHBIN V rebHas [Toreps
No Pacxon Juna Pacuernsiii | nuamerp moTeps JaBJICHUS B ToTeps 1aBIcHus
~ | TEILUIOHOCH- TUaMeTp TPyOHBIX MECTHBIX
Y TeNs, Kr/4 Y, M Jsoso MM, | YYIACTKOB JIABJICHTHA TIO COIPOTUB- Ha yactke, Ila
d mm, |THE R, Ia/m neansx Z, I1a
HE00X» s )
1 2 3 6 7 8 9 10
Ol 10318 9,8 137 125 4,2 24124 24165
I13 6449 35,1 108 100 5,3 433 619
02 10318 10,2 137 125 4,2 192 252
APP = 25 036

90




/ 50KBT 112 10,)070400 3 100 ;BT !

@3z
30 -
5950g0 3 130 kBT
o D65

150 000 174
M3 TEMNOBO} 351
cern (1)
-
YCIOBHBIE OOQSHANCHI;
Lchcacts  GCHOBHOE LMPKYIALMOHHOE KOIbLIO
435 000
20,1
warpysra, By O003HAYEHUe pacucTHOro yyacrka QLK
ITHHA, M
[@] ABYXXONOBOH DMeKTPOMAIIULIH b
PeErvIUPYICLLNI K1amaH
TPEXXOROBOH DNAEKTPOMATIHLIHBIH
PErVIHPYIOULMA KTamaH
a
© HUCOT m
150 kBt
BO3AYXOHALPEBATETh MPHTOYHOH YCTAHOBKY,
TEMIOOOMELLLIMK
Ero HOMED K PACHCTHAL MOLWIHUCTD

Pucynok I1.5 — CxeMa cucteMbl TeMIOCHA0KEHHS] BEHTUIISIIIUK K TpuMepy 4
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Ipunoxenue b

PACYET NIOTEPHU JABJIEHUS 110 JJIMHE
N B MECTHbBIX COITPOTUBJIEHUAX

[Totepu naBneHust (yIeabHOM MEXaHMYECKOW HHEPrUM) 3aBUCAT OT CKOPOCTH
MOTOKa, €ro (popmMbl, pa3MepoOB U IIEPOXOBATOCTH TBEPJBIX T'PAHUII, BA3KOCTH >KUJKOCTH.
Bs3Kk0CTh — I1aBHas MpUYMHA NOTEPh MEXAHUYECKOM YHEPTUH KUIAKOCTH. MexaHndeckas
SHEPrusl 3aTpayuBacTCsl Ha MPEOJOJICHUE CHII TPEHUs (THAPABIMYECKUX COMPOTUBIICHUN ),

BO3HHUKAIOITUX B ABMIKYIICHCS KUIKOCTH.

CymiecTBylOT [Ba THUNa T[OTEPU JABJIEHUA — HNO OAUHEe WU B MECHHbIX

COnpomueleHUAX.

[Torepss maBneHus no Oaune BBI3BIBAIOTCS BSI3KOCTBIO (KaK MOJEKYJISPHOW, Tak U
TypOyJICHTHOM) pEabHbIX >KUJIKOCTEH W Ta30B, BO3HUKAIOUIEH NpU €€ JABWKEHUU U
ABJISIOLIEHCS. PE3ysIbTaTOM OOMEHa KOJMYECTBOM JBIKEHHS MEXAYy MOJIeKyJdamu (Tpu
JaMUHApHOM TEUEHUM), & TAaKXKE U MEXKJy OTACJIbHBIMHU YacTULAMH (pU TypOYyJIECHTHOM
TEYEHUHU) COCETHUX CIOEB >KUIKOCTH (Ta3a), IBMKYIIMXCS C Pa3IM4YHBIMU CKOPOCTSIMHU.
OTU MoTepu UMEIOT MECTO Ha MPOTSHKEHUH BCEW UIMHBI TPyOOINpOBOJA, MOITOMY HUX

HAa3bIBAIOT TAKIKC ITOTCPAMU 110 JJIMHEC.

HOTepH HAaBJIICHUA HA MeCniHblX CONPOMUBIEHUAX O6YCJ'IOBJ'ICHBI MECCTHBIMH
I'uApaBIMICCKUMU COIIPOTHUBJICHUAMU. OTtHn COIIPOTHUBJICHNA, KaK IIPpaBHUJIO, ABJIAIOTCA
JJOKAJIbHBIMH, T.C. Ha6HIOI[aIOTCH Ha OTHOCHUTCJIIbBHO KOPOTKOM YYACTKEC IIOTOKa B MECTax

PE3KOro U3MEHEHUSI KOHPUTYpAIMK ¥ HApPaBJICHUS MTOTOKA.

[Tpu ruapaBINYECKOM pacdeTe MoTeps AaBJICHUS Ha YJacTKaX CHCTEMbI OTOILICHUS,
onpenensetcs o ¢popmyie lapcu—Beiicbaxa:
A, pv V2
AP :d_|yq_92 +chq—p2 , (5.1)

y4
B

rae A — ko3QhuuueHT ruapaBiandeckoro TpeHus (kodgduuuent Japcu), onpenenstomui
B JOJIIX TUIPOJMHAMUYECKOIO JAaBJIEHUS JIMHEHHYIO TMOTEPI0 THUIPOCTATUYECKOTrO

JaBJICHUS 110 JUTHHE TPYOBI, PABHOH €€ BHYTpeHHEeMY nuaMeTpy dy;
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l,w — nuHA yyacTka, M;
d, — BHyTpEHHHI TUaMETp ydacTKa TPyObl, M;

> (.~ cymma KO3(Q(QUIMEHTOB MECTHOIO CONPOTUBIEHUS Ha  YYacCTKe,

BbIpaKaromias MCCTHBIC IIOTCPH rmapoCTaTHICCKOIoO JaBJICHHUA B JOJIAX

rHAPOAMHAMUYCCKOI'O OaBJICHUA.

®opmyny [Japcu—Beilicbaxa s oTAeABHOTO TPYOHOro  y4acTKa  MOYKHO

MPEJCTABUTh B UHOM BH/JIC:
APy, = AP+ AP, , Tla, (b.2)
rae AP,— norepu naBnenus no anune, I1a;
AP, . — motepu 1aBJIeHUs] B MECTHBIX CONTPOTUBIICHUAX y4acTka, [1a.

Jlnst pacuera moOTepH JMAaBJICHHUSI 1O JJUHE B TEPBYIO oOuyepelb HEO0OXOAMMO
onpenenuth 4ymwio PeliHonbaca Re u BeiOpath dopmyny s pacuera koddduiimeHTa

TUIPABINYECKOTO JABJICHUS A.

Yucno Petinonbaca onpenensercs mo dhopmylie:

Re=—, (B.3)

r7ie V — CKOpOCTh IOTOKA, M/C;
d, — BHyTpeHHHUI nuaMeTp TPYyObl, M;
2
Vi — KHHEMATHYECKAasI BI3KOCTD JKHIKOCTH, M~/C.

[Tpu namMmuHApHOM ABMOKEHUH XuAKOCTH B TpyOe (Re < 2320) moteps naBieHus 110
JUTMHE TIPOTIOPITMOHAIBHA CPEAHEH CKOPOCTH M HE 3aBHCHT OT COCTOSIHHUSI CTCHOK TPYOBI.
Torna ko3 PUITMEHT THAPABINICCKOTO TPEHUS A 3aBUCUT OT CKOPOCTH JIBF)KCHHSI TTIOTOKA
u obpatHO mpornopuuoHaieH ynciy Re. Koaddumument rugpaBimdeckoro TpeHus: MOXKET

OBITH OTpe/eNeH ISl KPYTIIbIX TpyO corjiacHo (hopmyiie:
A= 64/Re. (b.4)

[Tpu TypOyJIeHTHOM M MEPEXOAHOM PEXHUME TEUCHHs Y CTEHOK TPyObl oOpazyercs

TOHKHUU JIaMI/IHapHBIfl CHOﬁ, TOJIHWHA KOTOPOI'o 3aBHCUT OT CKOPOCTH IIOTOKA. HpI/I
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AO0CTATOYHO BBICOKHX CKOPOCTAX IIOTOKa TOJIIMHA 3TOro CJ0sA CTAHOBHUTCA MCHBLUIIC
BBICOTBI BBICTYIIOB HepOBHOCTeﬁ TPY6I>I, a IIOTCpHU HaBJICHHUA HAYHUHAIOT 3aBHCCTH OT

mepox0oBaTOCTU CTCHKU.

B kauecTBe OCHOBHON XapaKTEPUCTUKH IIEPOXOBATOCTU CIIY>)KUT TaK Ha3blBaemasl
aOcomroTHast miepoxoBaTocTb K(A), M, mpeacraBisromas co0OH CpeaHud pasmep
YKa3aHHBIX BBICTYIIOB M HEPOBHOCTEW, M3MEPEHHBIX B €IMHHIAX UIMHBL. OJIHAaKo, B
WHXCHEPHOW MPAKTUKE, TPUMEHSIETCS MOHATUE SKBUBAICHTHOM 1IepoxoBaTocTu K, (A,), M,
KOTOpasi TMpeAcTaBisieT co00il BBICTYIIBI PAaBHOMEPHO paCHpEECICHHON 3epHUCTON
aOCONIOTHOM IIEpPOXOBATOCTH TAaKOIO pa3Mepa, KOTOpPBIM JaeT IpH IOJCYETax

OAHMHAKOBBIC C I[GﬁCTBPITGJIBHOﬁ MEPOXOBATOCTBIO ITIOTCPH JABJIICHHA.

3HaYCHUSI OSKBUBAJICHTHOM IIEPOXOBATOCTH  OMNPEACISIIOTCS Ha OCHOBAHUHU
TUIPABIMYECKUX UCTIBITAHUN TPyO M mepepacuera uX pe3ysbTaToB MO COOTBETCTBYIOIIUM
dopmynam. CoriacHo 1.6.1.10 CIT 60.13330.2016, npu rugpaBIMYECKOM pacyeTe
SKBUBAJICHTHYIO IIE€POXOBATOCTh BHYTPEHHEN MOBEPXHOCTH TPYOOIPOBOAOB U3 CTAIBHBIX

TpyO CHCTEM BHYTPEHHETO TEIUIOCHAOKEHHS CJIeTyeT MPUHUMATh He MeHee (0,2 MM.

[Ipy 3aBUCHMMOM TPUCOEAMHEHHH CHCTEM BHYTPEHHErO TEIJIOCHAOXKEHUs K
TEIUIOBOM CETH, a TAKKE IMPU PEKOHCTPYKIMU HX C HCIOJIb30BAHUEM CYLIECTBYIOIIUX
TpYOOIIPOBOJIOB U3 CTaJbHBIX TPYO SKBUBAJCHTHYIO LIEPOXOBATOCTh CJIENYyEeT MPUHUMATD

He MeHee 0,5 MMm.

OKBHUBAJICHTHYIO IIEPOXOBATOCTh BHYTPEHHEH MOBEPXHOCTU TPYO M3 MOJUMEPHBIX
MaTepHualoB, a TaKKe€ MEJHBIX U JIATYHHBIX TPyO ciienyeT npuHuMath He meHee 0,01 u

0,11 MM COOTBETCTBEHHO.

Jns  mepexomHoro pexkuma aBmkeHus okuakoctd (Re < 10d,/k,), xorma
IIIEPOXOBATOCTh CTEHKH TPyO €Ille MPAaKTHYCCKH HE OKa3bIBaeT BIIMSHHUS HA JIBHIKCHHC
MoToka (Takyr0o OOJacTh TEYCHHsI HA3bIBAIOT B TEXHUYECKH TDNIATKAX TpyOax),
kod(purmeHT A MoxkeT ObITh orpezesieH mo ¢popmysne brasuyca:

~0,3164

A Re0,25 '

(.5)

Ecin Bemonnsercs yciosue Re > 500d,/k,, To mamMmuHapHBIN CIIOM BO3JIe CTCHKH
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TpyOBl CTAaHOBHUTCSI HACTOJIBKO TOHKHM, YTO IIEPOXOBATOCTh CTEHOK HAUYMHAET U3 HEro
BBICTYIIATh U, TEM CaMbIM, BIHMATH Ha MOTEPH AaBJICHUS (IaHHYIO 00JACTh ellle HAa3bIBAIOT
00JacTbi0 TEUEHHUs B MIEpoXoBaThiXx TpybOax). Koadpdumument Jlapcu B TakoM ciydae

MOKET OBITH orpeseseH 1o dhopmyne [udpuncona:

0,25
k

A=011 = | . B.6
3 (5.6)

[Tpu TypOyneHTHOM JABUKEHUH BOJBI B TPyOax TakKe YacTO UCIONB3YIOT (GOpMYITy

Konbpyxka:

L =—2log 251 K, : (b.7)

Jr Rev. 3 7d,

B pacuerax taxxe yacto npumeHsiercs popmyia, npemsoxkenHas A.Jl. AnpTarysiem,

KOTOpasd AOacT 3HAYCHUA C BBICOKOM TOYHOCTBIO Ml IICPEXOOHOI0 H Typ6y.]'I€HTHOFO

pexuma:

68 k)
A=011 25| (5.8)
Re d

B

Jns ompeneneHuss IMOTEPH JABICHHUS 110 JUIMHE YacTO MCIPIb3YIOT TIOHSATHE
yaenpHO#M notepu nasieHus R, [Ta/m. JlaHHas BenmnunHa TakKe MOXKET OBITH OINpejeeHa

o opmyiie:
A pv°
R=—>— b.9
q 2 (6.9)

[ns ompeneneHuss yAeIbHOW IMOTEPU JABJIEHUS MO JJWHE NPU NPOECKTHUPOBAHUU
BOJISHOW CUCTEMBI OTOIUJICHUS M3 CTaJbHBIX TPYO HCIOJB3YIOT HOMOTPaAaMMBbI U TaOJIMUIIbI

U3 CTIPABOYHON JTUTEPATYPHI MM TEXHUYECKHUX KATAJIOTOB (PUPM-TIPOU3BOAUTEINCH TPYO.

Takoke 11 CTAIbHBIX TPYO BO3MOKHO MPUMEHEHHUE CIICTYIOMIECH (GOpMYJIbI:

vhe

1,32
B

R=5-10°

Ta/m, (B.10)

r7ie V — CKOPOCTh BOJIBI B TPyOE, M/C.
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Jlannas popmyna uMeeT morpentHocTh He 6onee 5% B amama3zoHe ckopocreit 0,1—
1,25 M/c nia tpy6 ycnoBHbIM auametrpoM Iy 10—50 MM, u cripaBeyiBa HE 1Ji HOBBIX,
YHUCTBIX CTaNbHBIX TPYyO, a AN MPOMICAIIMX OJKCIUTyaTallMI0 OKOJO S5 JeT Ha BOJIE,
CHEeIUaIbHO TMOATOTOBJICHHOW JUIsl HCIOJb30BaHHUS B CHCTEME OTOIUICHUS, T. €.

SKBUBAJIEHTHAs IEPOXOBATOCTH NpuHUMaeTcsa corinacHo CII 60.13330.2016.

MecTHble TIOTEpH Hamopa OOYCJIOBIEHBI MECTHBIMH H3MEHEHHSIMH (GOpPMBI U
pa3MepoB KUBOTO CEUYEHHs IMOTOKa, T. €. JedopManueil MoToKa MpHU MPOTEKaHUU 4Yepe3

MCCTHBIC COITPOTHUBJICHMA.

MeCTHBIM CONpPOTHBICHHUEM MOTYT CIYKHTh 3aJBUXKKH, Auadparmbl, MOBOPOTHI,
TPOWHUKH, KPECTOBHMHBI, OTONMTEIbHBbIE MNPUOOPHI, BEHTWIUM M JPYrUe YCTPONCTBA,

YCTaHABIIMBaeMbIC Ha TEIUIONPOBOIAX CHCTEMBI OTOILIeHUS [8].

VYcnoBHOE TMPUHATHE MECTHOIO COMPOTUBICHUS KaK TOYEYHOIO Yy4YacTKa C
OTIpe/IeTICHHBIM COTPOTUBJICHUEM HE COBCEM CIIpaBeIuBO. [leno B ToMm, uTo nedopmarnus
M BOCCTAHOBJICHHE TIIOTOKA TEIUIOHOCUTEIS MPOUCXOAUT HE TOJIBKO B CaMOM
COTPOTUBJICHUHU (KOTOpOE, KCTaTh, TOXKE OO0JaJaeT OINpEACICHHON IMHOW), HO W Ha
HEKOTOPOM PACCTOSIHUM JI0 U TOCJIE HEer0. ITO JOJDKHO YUYUTHIBATHCS MPHU pacueTe MmoTepu

AaBJICHUS B MCCTHOM COIIPOTHUBIICHUM.

I/ICXOI[HBIMI/I JaHHbBIMHM JJIiI pacdcTa IIOTCpU [JaBJICHHA IIOTOKA B MCCTHOM

CONIPOTUBJICHUU SIBJISICTCSI:
- TUI MECTHOT'O COITPOTUBJICHUS,
- pa3mep (KamuOp) MECTHOTO CONTPOTUBIICHUS,
- pacxo MpOTEKaroIIeH BOJAbl B MECTHOM CONIPOTUBIICHUU;
- TemnepaTtypa (a B KOHEYHOM UTOT€ INIOTHOCTD) BOJIBI.

[ToTepst naByieHust Ha MeCTHOM corpoTuBiienun AP, ., [1a, MoxkeT ObITH onpeeseHa

o ¢opmyie Beticbaxa:

V2
AP =chp7, (B.11)

rie { — xoadpdunmuent wmectHoro compotuBieHus (KMC), onpenenstomuiics B
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3aBUCUMOCTHU OT BJAa MCCTHOT'O COITPOTUBJICHUA,
V — CKOPOCTb ABH)KCHHU S TCINIOHOCUTEIII HA YYaCTKE, M/C;
3
P — INIOTHOCTDb ABHXXYIICTOCS TCIINIOHOCUTCIIA, KI/M".

3HadeHne K03 (GUIIMEHTa MECTHOTO COMPOTUBIICHUS Il KaXXI0ro BUAA MECTHOTO
CONPOTHUBJIEHUSI MOKHO HAWTHU B CHPABOYHOMU JINTEPATYPE, OTHAKO OTACIIBHYIO CI0KHOCTh
npexacrasisier onpenenenne KMC i MECTHBIX  CONPOTUBIIEHUN, B KOTOPBIX
CMEIIMBAIOTCS WM pasleistorcss notokd. B takom ciyqae KMC Oyaer 3aBuceth He
TOJIBKO OT F€OMETPUYECKUX PAa3MEpPOB, HO W OT PACXOJa TEIUIOHOCHUTEN B KaXKJIOM M3
oTBeTBIcHUM. s Takux cimydaeB onpeaeneHne KMC ycroxHsieTcs, HO 3TH JaHHBIE

TaK)Xe MO>KHO HAalTH B cnpaBquoﬁ JIUTCpATypC.

Yacto /Ig ONpeNecHUs] MECTHBIX CONPOTHBIICHUH IPOM3BOJIUTEIN YKa3bIBAIOT
BEJIMYUHY IPOIMYCKHON CIOCOOHOCTH. DTy BEJIMUYMHY OYKBEHHO 0003HayaroT Kak K,, a
Pa3MEpPHOCTb YKa3bIBAIOT Kak M /4. Ha caMoM jene pa3sMepHOCTHIO MAHHOM BEIMUYUHEI
sBisiercs (M3/4)/6ap””, HO ISl YIPOIICHHSI B KATanorax (GUpM-Ipom3BoguTencii 6ap’”
OITyCKalT. DTO HEPEIKO BBOJWT HWHXXEHEPOB B 3a0iyxieHue. B mrobom ciydae mis
ONpe/eeHUs] BEJIMYMHBI IOTEPH JABJICHUS B MECTHOM  COINPOTHUBICHHUM, TJE
XapaKTepUCTHKa 3aj7aHa MPOMYCKHON crmocoOHOCThIO Ky (Kys 111 TIOJHOCTBIO OTKPBITHIX

05
KJIalaHoB), (M3/4)/6ap ", COCTaBUT:

AP =" (5.12)
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Ipunoxkenue B

TEIIVIOOTAAYA OTKPBITO ITPOJIOXKEHHbBIX TPYD

Tabnuma II.7 — TemnooTmaya OTKPHITO MPOJIOKEHHBIX  TpyO  (miis
BEPTHKAJIBHBIX/TOPU30HTAIBHBIX y4acTKOB) [9]
tep — ta, | JL, Tennoornaua 1 merpa TpyOsl, Br/M, nipu t,, — t; uepes 1 °C
°C | MM 0 1 2 3 4 5 6 7 8 9

10 15/21 16/23 17/23 17/24 18/25 18/26 20/28 21/28 21/29 22/30
15 20/26 21/28 21/29 22/30 23/31 24/32 24/34 25/35 26/36 28/37
20 | 23/32 24/34 25/35 26/36 28/38 29/39 31/41 32/42 34/43 35/44
30 25 31/39 32/41 34/43 35/44 36/45 37/47 38/49 41/51 42/52 43/53
32 39/47 41/50 43/52 44/54 45/56 47/58 50/60 51/63 52/64 54/67
40 | 51/53 53/56 56/58 58/60 60/63 63/65 65/67 67/69 69/72 72/44
50 | 56/65 58/67 60/69 63/73 65/77 67/78 69/81 72/84 74/87 77/90

10 22/31 23/32 24/32 24/34 25/35 25/36 27/37 28/38 28/39 29/41
15 28/38 30/39 30/41 31/42 32/43 34/44 34/44 35/46 36/47 37/49
20 36/46 37/47 38/50 39/52 41/53 42/55 43/57 44/58 45/59 46/60
40 25 44/57 46/59 47/63 49/65 51/66 52/68 53/71 55/72 56/74 58/75
32 56/74 58/77 60/79 61/81 64/84 65/86 67/89 68/92 71/94 73/96
40 64/77 66/79 68/80 70/84 72/86 74/88 77/89 78/92 80/94 82/97
50 79/93 82/95 85/99  87/101  88/105 93/107 95/110 97/113 100/115 103/118

10 30/41 30/42 31/43 32/44 32/45 34/46 35/47 35/49 36/50 37/50
15 38/50 38/51 39/52 41/53 41/56 43/57 44/58 44/59 45/60 46/61
20 | 47/60 49/61 50/64 51/65 52/66 53/68 54/70 56/71 57/73 58/74
50 25 59/73 60/74 62/76 64/79 65/80 67/82 68/85 70/86 72/88 73/91
32 74/91 76/92 78/94 80/96 82/99  84/101 86/103 88/106 91/108 92/112
40 | 85/100 86/102 88/106 91/108 39/110 96/113 97/116 99/118 101/121 103/124
50 |106/122 108/125 111/129 114/132 117/135 120/138 123/141 125/144 128/148 131/151

10 38/52 38/52 39/53 41/54 42/56 42/57 43/58 44/59 44/60 45/62
15 47/63 49/65 50/66 51/67 52/69 53/70 55/71 55/73 56/74 57/75
20 59/77 61/79 63/80 64/81 65/83 66/85 67/86 68/88 70/89 72/92
60 25 74/92 76/94 78/96 79/98  81/100 83/102 85/104 86/106 88/108  89/110
32 | 94/114 96/115 98/118 100/121 102/123 105/125 106/128 108/130 110/132 113/135
40 | 107/127 109/129 111/132 114/135 116/137 119/141 121/143 123/145 125/149 128/151
50 | 134/155 137/157 141/160 143/164 146/167 149/171 152/174 156/177 158/182 162/185
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IIpooonsicenue madbauyvt 11.7

Tennoornaua 1 merpa Tpy0sl, BT/M, nipu t, — t; gepes 1 °C

tp — 1, | Ay,

C | mm Ty 1 2 3 4 5 6 7 8 9
10 43/63 48/64 49/65 49/66 50/67 51/68 52/70 52/71 53/73 55/73
15 59/77 60/79 61/80 63/81 64/82 65/84 66/86 67/87 68/89 70/91
20 74/93 75/95 77/96 78/97 80/100 81/102 83/103 84/105 86/107 87/108

70 25 93/113 94/114 96/116  97/118 100/121 101/123 103/125 107/128 107/128 109/131
32 | 117/138 119/141 121/143 123/145 125/148 128/151 130/153 133/156 135/159 137/162
40 132/15 135/157 137/160 140/163 143/166 145/168 148/172 151/174 152/178 154/180
50 | 165/187 167/191 171/194 174/198 178/202 180/205 185/208 187/213 191/215 194/218
10 56/75 57/75 58/78 58/79 59/80 60/81 61/82 63/84 64/85 65/86
15 71/92 72/93 73/94 74/96 75/98 77/100 78/101 79/101 81/102 81/105
20 88/109 89/111 92/114 93/115 94/117 96/120 98/121 99/123 101/125 102/127

80 25 | 110/134 113/136 114/138 116/141 119/143 120/145 122/146 124/149 125/151 128/153
32 | 139/164 142/166 144/170 146/172 149/174 151/178 153/180 156/182 158/186 162/188
40 | 158/184 160/186 165/189 166/192 169/195 173/198 174/201 177/204 180/208 182/210
50 | 196/223 200/227 203/230 207/235 210/238 214/242 217/246 221/250 224/253 228/257
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Hpuaoxenue I

OINPEJAEJIEHUE JONMOJIHUTEJIBHBIX TEIIJIOBBIX IIOTEPH
3APAJIMATOPHBIMU YYACTKAMM HAPYKHBIX OT'PAXKJIEHUI

JlonoysHUTENBHBIE TOTEPU TEIUIOTHI YEpPE3 YYACTKA HAPYKHBIX OTPAXKIACHUU,

PaCIOJIOKCHHBIX 3da OTOIMHUTCIbHBIM HpI/I60pOM, OIIPCACIIAIOTCS 110 q)OpMy.HCI
Qsap = Bch.Oa BT, (Fl)
rac Qc.o — pacdCTHaA MOINHOCTb CUCTCMbI OTOIIJICHU, BT,

B1 — koappurumenHT, onpeaensemMpii Mo popmyie:

_ZB
n ]

By I'.2)

rae N — KOJIUYECTBO OTOMUTCIbHBIX HpI/I60p0B B cCUCTEME, IIT.,

B, — KO>(PULIHMEHT, YUUTHIBAIOIMA THII OTONHUTEILHOTO TPUOOpPa U €r0 MECTO

PaCIOJIOKEHUS, ONIPEACIIIEMbIN TSl Kaxaoro npudopa mo tabdmure I1.8.

Ta6nuna I1.8 — 3nauenne kordpuieHTa [3'1

Koaddumment B'l IpU YCTaHOBKE Mpuoopa
OromnurenbHbIi MpuoOp Y HAPYIKHOM CTCHbI, B Y OCTEKJIEHHUSI CBETOBOTO
TOM YHCIIE TIO]T
nmpoema
CBETOBBIM MIPOEMOM
Panuarop cekimmoHHbIN 0,02 0,07
Paauatop cTtanbHON NaHEeIbHBIN 0,04 0,1
Panuartop cranbHOM TpyOUaThIid 0,03 0,08
KonBekTop ¢ KOKyxoMm 0,02 0,05
KonBektop 6e3 koxyxa 0,03 0,07
Peructp u3 rmagkux Tpyo 0,04 0,1

Jnst  TpyO, 3amenaHHBIX B TEPEKPHITUS U OTPAKICHUS, JOTOJHUTEIbHAS

TermooTaada Q,,, ONpenesseTcs pacueToM.
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Ipusioxenue /1

®U3NYECKHUE CBOMCTBA BOJbI M I'TUKOJIEN

Tab6auna I1.9 — OcHoBHBIC (hM3HYECKHE CBOMCTBA PECHOM BOJIBI U Temrieparype [9]

toc | p o110 A0R B B IOR b ] o 10 k0 B0 By 10,5
’ ’ I[Ma:c | M/c K ITa °C |kr/m”| Tla'c | Mm/c K Ila
0 999,87 |1752,5| 1,753 14 54 90 |965,3| 279,0 | 0,289 | 641 -
10 999,73 [1299,2| 1,300 | 89,5 5,23 |100(|958,4| 252,2 | 0,263 | 691 -
20 998,2 |1001,5| 1,003 | 165 5,18 |110|950,7| 241,1 | 0,254 - -
30 995,7 | 7970 | 8,005 | 196 515 |120|942,9| 230,0 | 0,244 - -
40 992,2 |651,3| 0,656 | 391 515 |130(934,6| 211,0 | 0,226 - -
50 988,1 |544,0| 0,551 | 422 5,14 |140(925,8| 195,0 | 0,211 - -
60 983,2 | 463,0| 0,471 | 481 5,14 |150/916,8| 181,0 | 0,197 - -
70 977,8 | 351,0| 0,359 | 539 5,14 |160(|907,0| 169,0 | 0,186 - -
80 971,8 | 311,3| 0,320 | 590 - 170(897,3| 158,8 | 0,177 - -

Tab6auna I1.10 — OcHoBHBIC u3nUeckue cBoricTBa riukoei [10]

DTUIIEHTIIUKOIb [TpONUIEHITTMKOIIE
t, °C |p, kr/m> H 1._[123(:6’ V)KMg)c " t,°C |p, kr/m® H l;Ila(?cG, VXM£?C "
0 |1130,1| 76568 | 67,753 0 1275,4 | 12007 |9466,67
20 [1116,1 | 21396 | 19,17 20 1263,3 | 1410 | 224,86
40 |1100,8 | 9566 8,69 40 1251,3 | 31,9 64,68
60 |1087,1| 5164 4,75 60 12443 | 14,8 25,5
80 |1077,0| 3209 | 2,98 80 - - -
100 | 1057,9 | 2148 | 2,03 100 - - -
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