ABTOHOMHBIE HHKCHCPHbBIC CUCTEMBbI

2.1 KoHcHIeKT JIeKIMOHHBIX 3aHATHH

Jlexknus 1. Beegenue. O0mue cBegenus 060 aBTOHOMHBIX CHCTEMAX TeNJI0CHAOKEeHHs.

B HacemeHHBIX MyHKTaxX, TI/€ HET BO3MOXHOCTH OCYIIECTBUTh LEHTPAIU30BAHHOE
TEIUIOCHAOKEHUE OT KPYIMHBIX HWCTOYHUKOB TEIUIOTHI MOTPEOHOCTh B TEIJIE JKWIBIX |
OOIIECTBEHHBIX 3/JaHUN OOECHEeUMBAIOTCS OT KOTEIbHBIX. Takas cucTeMa TeIJIO0CHA0XKEeHUS
HAa3bIBAE€TCSI aBTOHOMHOM, @ HICTOYHHK TEIUIOTHI - aBTOHOMHOW KOTEJIbHOM.

ABTOHOMHBIE KOTEJIbHBIE MPEAHA3HAUYEHBI /I 00ECIICUeHUs CUCTEM OTOIUICHHUS, BEHTUIISILIUU,
rOpsSYero BOJOCHA0KCHHSI JKUJIBIX M OOIIECTBEHHBIX 3/JaHUA W TEXHOJOTHYECKUX HYXK]I
MPOMBIIIJICHHBIX ~ MpeAnpusaTHii. B  aBTOHOMHBIX cHcTeMax TeIJIOCHAOXKEeHUsST B KadyecTBe
TEIUIOHOCHUTEIIS JJIsl JKWJIBIX KBapTaJIOB HCIOJB3YIOT TOPSYYI0 BOAY, a JUISI TPOMBIIUICHHBIX
MpeanpusaThii - BoAsHOW map. ['opsyas Boja MoOCTymaeT K TEIJIONMOTPEOUTENSIM U OTAAaeT CBOE
TEIUIO0, a MOCJIE OXJIAK/ICHUS BO3BPAIIACTCS B KOTEIBHYIO.

ABTOHOMHBIE KOTEJIbHbIE O0OPYAYIOTCS HEOONBIIMMU BOJOTPEUHBIMH WM  [apOBBIMU
KOTJIaMH OOIEH TETUIOBOM MOMIHOCTBIO 10 3,5+4,65 MBT. VYCTpOoHCTBO OTONMUTEIBHBIX
ABTOHOMHBIX KOTEJIBHBIX PErJIaMEHTUPYETCS] CTPOUTEIBbHBIMU HOPMAMH IO MPOEKTUPOBAHUIO
KOTEJIBHBIX YCTAaHOBOK MaJioii MomiHocTH. Ecim 00Imas MOIIHOCTh aBTOHOMHBIX KOTEJBHBIX,
BKJIIOYAsi TEXHOJOTHYECKYI0 Harpy3ky, mpebimiaer 3,5+4,65 MBT, To onu obopynyrorcs Oomee
MOIIHBIMA KOTJIAMH, C SKOHOMaW3epaMmH, KOMIUIEKCHONM MeXaHW3aluel T[oJayll TOILIMBA,
30JI0yJaJICHUS] U OUMCTKOU JIBIMOBBIX T'a30B.

B aBTOHOMHBIX cHCTeMaX TEIUIOCHAOKEHHS MPELyCMaTPUBAIOTCS KOTEIbHBIE!

* BHOBB CTPOSAIIUECS WU PEKOHCTPYUPYEMBIE;

* OT/AETBHO CTOSIIME (BBHIHOCHBIE), COMOKUPOBAaHHBIE (MIPUMBIKAIOMINE K JPYTUM 3JaHHUSIM) U
BCTpPOEHHBIE (pacmoyiaraeMble BHYTPH 3aHHUS).

ABTOHOMHBIE KOTEJbHBIE, KaK MpPaBWIO, [ENAlOTCS CONOKMPOBAHHBIMU HIIM OTIEIBHO
CTOSIIIIUMH, 3aKPBITOTO THUIIA, HE3aBUCUMO OT MECTHBIX KIMMaTH4YeCKuX ycioBuid. [Ipu ycTtaHoBKe
He Ooilee YeThIpeX KOTJIOB, €CIU IO3BOJISIIOT TPYHTOBBIE YCIOBHS U penbed MECTHOCTH, Kak
HCKIIIOYEHHE, KOTEIIbHBIE JIOMYCKAETCS YCTParuBaTh B MOJBAJIE OJJHOTO U3 OTAIUTMBAEMBIX 3/IaHHM.

[lemecooOpa3HOCTh CTPOUTENHCTBA ABTOHOMHBIX CHCTEM TEIUIOCHAOKEHMS JUISl  KUJIBIX
KBapTaJOB TOPOJOB U TIOCETKOB OOOCHOBBIBAETCS TEXHHUKO-DKOHOMHUYECKUMHU pacueTaMH U
CpaBHEHHWEM BApPHAHTOB MPOEKTHBIX pemieHud. OOBEKTUBHBIMHU MPEANOCHUIKAMUA TPUMEHEHUS
ABTOHOMHBIX (JICLIEHTPATN30BAHHBIX ) CUCTEM TEIJIOCHA0KEHUS SBIISETCS:

e OTCYTCTBHE B PsijIe CIy4aeB CBOOOHBIX MOIIHOCTEH Ha IIEHTPATN30BAHHBIX HICTOUYHHKAX

e VIUIOTHEHHE 3aCTPOUKHU TOPOJCKUX PAalOHOB OOBEKTAMU KHUJIbS;

e KpOME€ TOTO, 3HAUWUTEIbHAs YacThb 3aCTPOMKU MPUXOJUTCS HA MECTHOCTH C HEPa3BUTOU
WH)XEHEPHOU MH(PaCTPYKTYpOii;

e QoJicE HU3KHE KAMHUTAIOBIOXKEHHUSI W BO3MOXKHOCTH TIOJTAITHOTO TOKPBITUS TETIOBBIX
Harpy3oK;



e BO3MOXXHOCTb TOJZICpKaHUS KOM(POPTHBIX YCIOBHI B KBAPTHUPE MO CBOEMY COOCTBEHHOMY
YKEJaHUIO, YTO B CBOIO Ouepeib SIBIsETCA 00Jiee MPUBJICKATEIBHBIM 10 CPABHEHUIO C KBapTUpPaMU
MpU UEHTPAJIU30BAaHHOM TEIJIOCHA0KEHUH, TeMIIepaTypa B KOTOPBIX 3aBHCHUT OT JUPEKTUBHOTO
pelieHust 0 Havajae ¥ OKOHYaHUM OTOMUTENIBHOTO MEPUO/Ia;

e TOSIBJICHHE Ha PHIHKE OOJBUIOrO KOJMYECTBA PAa3IMUHBIX MOAU(UKAIMI OTEUeCTBEHHBIX U
MMITOPTHBIX (3apyOe’KHBIX ) TEIJIOTEHEPATOPOB - KOTIOB MajOl MOLTHOCTH.

Jltoboe coBpeMEeHHOE 3/JaHHUE€ - HHAWBHUIYATbHBIM >KUIOW JOM WM OQHUCHl OCHAIIAIOTCS
CUCTEMOH TeIJIOCHA0XKEeHHsI, KOTOpask BKIIIOYAET B ce€0sl, KaK MPaBHIIO, TPU COCTABIISIOIINE:

* ICTOYHUK TEIJIOBOM SHEPIUH;
* YCTAaHOBKH IIPUTOTOBJICHUS TOPSYEH BOJIbI;
* CUCTEMa OTOIJICHUSI.
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Pucynok 1.1. ABTOHOMHAs crcTeMa TEIIOCHAOKEHHS.

CTpouTenbCTBO aBTOHOMHOW KOTEJIBHOW B TOJBAJIE OTAIUIMBAEMOI0 JKUJIOTO 3AaHUS
JIOTTYCKAeTCsl TOJIBKO JJIi OTAENIbHO CTOSILEro 3JaHHUs PacIOJOKEHHOTO CPEeIu Mallo3TaXHBIX
JIOMOB. ABTOHOMHBIE KOTEJIbHBIE OOJIHHUYHBIX 3JaHUN CIEAYyeT AeNaTh COJIOKUPOBAHHBIMU WIIH
BCTPOCHHBIMHM B XO3SIIICTBEHHbIE KOpPITyca. YCTPOMCTBO BCTPOCHHBIX aBTOHOMHBIX KOTEJIbHBIX B
nedeOHBIX 3[IaHUSX HE JoMycKkaeTrcs. BCTpOCHHBIE KOTENBHBIC B 3/IaHUSAX JIETCKUX SICIICH, HETCKUX
cazioB 1 001Ie00pa30BaTEIbHBIX IIKOJI JOMYCKAIOTCS IS aBTOHOMHOT'O TEIJIOCHA0KEHUS TOJIBKO
T€X 3[JaHUM, B KOTOPbIE OHU BCTPOECHBI.



B HeOobIMX 37aHUAX (MOIIHOCTh CHCTEMBI OTOILICHUS 10 15-25 kBT), KOTeNn BBIIOIHSET TOJIBKO
OTOIUTEIbHYI0 (PYHKIHMIO (PUCYHOK 1.2), B TEYEHHE BCETO OTOMMUTEILHOTO IIEpUOJa B CHUCTEMY
OTOIUICHUSI TIOIACTCSl  TEIUIOHOCHTENIL  TOCTOSIHHOM — Temrieparypbl. lopsiuee  BomocHaOkeHHe
00€CIIeunBacTCsl YCTAaHOBKOW HHMBUAYAIBHBIX TA30BBIX WIIM 3JIEKTPUUYCCKUX BOJIOIOIOTPEBATEIICH.
Temmoreneparop — KOTeNn pa3MemiaeTcsi Ha KyxXHe, B OT/JCIbHOM MOMENICHHH Ha JTI00OM 3Taxe (B
TOM YHCJIE YepJIayHOM WJIM TMOABAIBHOM) WJIM B NMPUCTPOMKEe. OCHOBHBIMHU 3JIEMEHTAMU CHUCTEMBI
MMOKBAPTHUPHOTO OTOIUICHUS SIBIISIOTCS OTONMUTENBHBINA KOTEN, OTONMUTEIbHBIE TMPUOOPHI, CHCTEMBI
MoJa4M BO3AyXa M OTBOJIa MPOAYKTOB CropaHus. Pa3BoJika BBIMOIHSACTCS ¢ MPUMEHEHHEM CTAIbHON
TPYOBI WJIKM COBPEMEHHBIX TETUIONPOBOIHBIX CUCTEM — IIJIACTUKOBBIX WJIM METAJUIOIJIACTUKOBBIX.



Pucynok 1.2.
Cxema aBTOHOMHOM
CHCTEMBI OTOIUIEHHUS

Ecnu 3manue 000pyoBaHO CHCTEMOH OTOIUICHHS M HEHTPAIM30BAHHON CHCTEMOM TrOpsiuero
BOJIOCHA0)KEHUSI C E€MKOCTHBIM BOJIOIIOJIOTPEBATENIEM, C MOJYyYCHHEM TEIUIO OT OJHOTO KOTJa
(pucyHok 1.3), xoTophlii oOecneunBaeT MOCTOSHHYIO TeMIIepaTypy TEMJIOHOCUTENs Uil 00enx
CUCTEM, TO O3TH CHCTEMbl MOXXHO aBTOMAaTU3UpOBAaTh C IOMOLIbI0 TepMocTara. CpeaHIo
TeMIepaTypy BO3/lyXa B 3[JaHMM MOJJIEP)KMBAaET TEPMOCTAT, BKJIIOYAs M BBIKJIIOYAs CUCTEMY
OTOIUICHHS 10 KOMAaHJle KOMHAaTHOTO JAaT4YHKa, a TAaKXKe JIBa pa3 B JACHb «3apsDKaeT» TEIoM Oak-
aKKyMYJISITOp ropsiuei BoJbl, oOecneuuBas ee TeMIepaTypy Ha 3a/laHHOM YPOBHE C ITOMOIIBIO
yCTaHaBJIMBAaEMOTo Ha 0ake TepMocTara

Boaponarpesavens Knemmuan xopobka WB12

PI/ICYHOK 1.3. Cxema aBTOHOMHEBIX CUCTEM OTOILICHUS M ropga4ero BOI[OCH3.6)KCHI/I$I

Haubonee  pacmpocTpaHeHHBIE  CXEMbl ~ aBTOHOMHOTO (mereHTpanTu30BaHHOTO)
TEIUTOCHAOKEHHS BKITIOYAET B C€0s: OJTHOKOHTYPHBIHN (pUCYHOK 1.4) Wi NIBYXKOHTYPHBIN (PUCYHOK
1.5) xoren, UUPKYISIMOHHBIE HACOCHI IS OTOIUICHHMSI W TOPSYEro BOAOCHAOKEHHs, OOpaTHBIE
KJIATTaHbl, 3aKPBITHIE PACHIMPUTEIBHBIC OAKH, MIPEIOXPAHUTEIBLHBIC KIIaaHbl. [Ipyu 0THOKOHTYPHOM
KOTJIC JJisi TPUTOTOBIICHUS HYXKJ TOPSYEro BOJOCHAOKEHHUS MPUMEHSIETCS EMKOCTHOW WU
TUTACTUHYATHIN TETUIOOOMEHHUK.
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Pucynok 1.4. Cxema aBTOHOMHOI'O TEIJIOCHA0KEHUSI KBAPTUP U MHAWBU Ty IbHBIX
JIOMOB OJTHOKOHTYPHBIM KOTJIOM:

1- OTHOKOHTYPHBIN KOTEI; 2- EMKOCTHOW OOMIJIEp MM IUIACTUHYATHIN TEIIIO0OOMEHHUK;
3- IUPKYISIUOHHBIE HACOCHI JIJIsI CHCTEMBI OTOIUICHUS U ropsidero BogocHabxkenus(I'B);
4- 0OpaTHBIN KJIAIlaH; 5- 3aKPBITHIA PACITUPHUTEIIbHBINA OaK (IKCITAaH30MaT) JUIsl CUCTEMBI
OTOTUICHHST; 6- TOXe I cucteMsbl [ B; 7- mpenoxpanuTenbHbIe KIIalaHbl.
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Pucynok 1.5. CxemMa aBTOHOMHOTO TEIUIOCHA0KEHUS KBAPTUP U MHIUBHUIYaJIbHBIX JOMOB
JBYXKOHTYPHBIM KOTJIOM:

O6o03HaueHus Te e u4To U Ha pucyHke 1.4., 3a uckiroueHueM 9- IByXKOHTYPHBIN KOTEI.

TpeOyemyro Temmeparypy TEIUIOHOCHTENS JJIsi OTOIUIEHHS Ha 3aJlaHHOM yYpOBHE
o0OecnieunBaeTcs ¢ MOMOIIbIO aBTOMAaTHKHM KOTJa, KOTOpas OOBIYHO BXOJUT B €0 KOMILJIEKTAIHIO,
100 OCYIIECTBIIATH PEryJHMPOBAHUE CPEIHEH TeMIepaTyphl BO3/AyXa B 3/1aHUU ITyT€M BKJIIOUEHUS U
OTKJIFOYEHUS TOPEJIKK KOTJa M0 KOMaHJ€ KOMHATHOTO IEKTPUYECKOro TepMocTaTa. ABTOMATH3ALUsA
KOTJIOB W Yy3Jla NPUTOTOBIECHUS TEMJOHOCUTENS MJIi CUCTEMBl OTOIUIEHHS HE MCKIHYAET
HEO0OXOAMMOCTH YCTAHOBKH Ha PaJlaTopax aBTOMATUYECKUX TEPMOPETYISITOPOB.
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[ ororuieHMs  30aHUM,  pACHOJIOKEHHBIX B JKWIOM  paillOHE WM KBapraie,
MPEeyCMaTPUBACTCA CTPOUTENIHCTBO OOIIEH aBTOHOMHOW KOTEJIBHOW, KOTOPYIO IIEJIecO00pa3HO
pacriosiaratb B HauOoJjiee IOHMKEHHOM MECTe, KeNaTelbHO, B IEHTPE CYLIECTBYIOIUX U
MEPCIEKTUBHBIX TEIUIOBBIX HAIPY30K Ha 000COOIEHHOM y4YacTKe BHE JKUJIOr0 KBapTaja.

Ecnu npoektupyeMoe 37aH1e ¢ LEHTPaIbHBIM OTOILUICHUEM CTPOUTCS paHee JPYyrux 0ObEKTOB
C LEHTPAJbHBIM OTOIUIEHHEM OT AaBTOHOMHON KOTEIbHOW, TO B 3TOM 3JaHUM OOOpyIyeTcs
BCTPOEHHAsl BpEMEHHAs WM IIOCTOSIHHASL aBTOHOMHAs KOTEJIbHAsA B 3aBUCUMOCTH OT KOMIIJIEKCHOTO
peleHusI BOIpoca TEIJIOCHAOKEHHSI TOJIBKO MPH COOTBETCTBYIOIIEM TEXHHKO-IKOHOMHYECKOM M
CaHUTapHOM OOOCHOBAHMH.

[Tpu BbIOOpE TUIIOB OTONMUTENBHBIX KOTJIOB Ul aBTOHOMHOI'O TEMJIOCHA0XEeHHUsS HE0OXO0AUMO
YUUTBIBATh CIEAYIOIINE (GaKTOPbI:

* IPUMEHEHHE COBPEMEHHBIX MaJIOrabapUTHBIX KOTJIOB;

* BO3MOJKHOCTb C)KHTaHMSI HU3KOCOPTHOTO MECTHOIO TBEPAOIO M JKUIKOTO WIM Ta30BOr0O
TOIUINBA,

* BO3MOXXHOCTb YCTaHOBKH JONIOJIHUTENBHBIX KOTJIOB B CIIy4Yac pacIIUpEeHUs KOTEIbHOM.

[TpombllieHHblE NOTPEOUTENN HCHOJIB3YIOT BOJSHOW Map, KOTOPBI IOCTyNmaeT 1o
[apoIrpoBoJaM IOJ JaBICHHEM, OTAaB CBOE TEILUIO B TEIUIOOOMEHHUKAX, 00pa3oBaBIIMiiCA
KOHJIEHCAT BO3BPALIAECTC K MCTOYHUKY TEMJIOThl MOJ JAeHCTBHEM HM30BITOUYHOrO AABJICHHS WIH C
IIOMOUIbI0 KOHJEHCATHBIX HAcoCOB. LIMpKyIAIUIO TEIOHOCUTENs O00€CleurBalOT HAacOCHhI,
YCTaHOBJICHHBIE B KOTEJIbHOM.

Jns mepepgaud TETUIOBOM SHEPTHUM OT aBTOHOMHOW KOTEIBHOM K TMOTPEOUTENSIM B SKHIIBIE,
OOIIIECTBEHHbIE 3/1aHMsI W Ha NPOMBIIIJICHHbIE NPEANPUATHS HPOKIAJIbIBAIOTCS KBapTaJlbHbIE
TEIUIOBBIE CETH, NPEACTaBIsIoIIMEe co00i cucreMy TpyOONpPOBOIOB, COEAUHSIONIMX HCTOYHHUK
TEIUIOBOW 3Hepruu ¢ mnorpedutensamu. Ilocrynmaromias K NOTpeOUTENsIM TEMJoBas 3HEPrus
HCIIOJIb3YETCSl Ha HYKIbl OTOIUIEHMS, BEHTWISLIMM U TOPSUEro BOJOCHAOKEHUS KOMMYHAJIbHO-
OBITOBBIX M IPOM3BOJICTBEHHBIX OOBEKTOB, & TAK)KE HAa TEXHOJOTMUYECKHE HYX/IbI MPOMBIIIIEHHBIX
MPEATPUITHI.

KBapranbHble BOJASHBIE TEIUIOBbIE CETH BBINOJHSAIOTCS JABYX - W YETBIPEXTPYOHBIMHU.
YeTplpeXTpyOHBIE TEIUIOBBIE CETH OT aBTOHOMHOM KOTEIbHOH NPUMEHSIOTCS MpH pa3elbHOM
MIPUCOEAMHEHUH TPYOOIPOBOJOB CHUCTEM OTOIUIEHUS M BEHTWJISALUHU, U TPYOOIPOBOJOB CHCTEMBI
ropsiuero BojpocHaOxeHuss B UTIL. Takoe pa3neneHue CymieCTBEHHO O0JierdaeT peryiupoBaHHE
OTIIyCKa TEIUIOTBl B CHCTEMBI PpAa3JIMYHOTO HA3HAYEHMs, HO BMECTE C TEM IPUBOIAUT K
3HAYUTEIILHOMY YBEJIIMYEHHUIO KallUTAIbHBIX BIIOKEHUH B TEIJIOBBIE CETH.

Jns  ynpaBieHMs THAPABIMYECKUM M TEIUIOBBIM PEKHMMaMU CHCTEMbl aBTOHOMHOTO
TEIUIOCHA0)KEHUS, €€ aBTOMATH3UPYIOT, a KOJMYECTBO IIOJABAEMOM TEIIOThl pErylIUpYyIOT B
COOTBETCTBUM C TpeOoBaHUsAMU MoTpeduTeneil. Hanbonbiiee KOIMYECTBO TEIJIOTHI PacXOayeTcs
Ha oOToIeHue 31aHuid. OronuTenbHas Harpy3ka H3MEHSETCS C H3MEHEHHEM HapyKHOU
Temneparypsl. g mopaep)kaHuWs — MOJAa4d  COOTBETCTBYIOIIETO  KOJIMYECTBA  TEIUIOTHI
NOTPEOHOCTSAM CHUCTEM B aBTOHOMHOW KOTENbHOW MPHUMEHSIOT IIEHTPaJIbHOE peryiupoBaHue. Y
MECTHBIX NMOTpeOuTeNel MPUMEHSIOT JOMOJIHUTEIbHOE aBTOMATUYECKOE PETYIUPOBAHHE.

[TpoexTHpoBaHWE aBTOHOMHOM CHUCTEMBI TEIUIOCHA0XKEHHUSI OCYILIECTBISIETCS B COOTBETCTBUU
CO cXeMaMH TeIIOCHA0XKEHHUS! TOPOJCKUX M CEeJIbCKUX HaceleHHbIX MecT. [Ipu pemeHun Bompoca
00 aBTOHOMHOH CHCTEME TeIJIOCHAOXKEeHUS PalOHOB MAaJOITaKHOW 3aCTPOWKHM TOpPOIOB, KpOMe
TpeOOBaHUI CAaHUTAPHBIX U MMPOTUBOMOKAPHBIX HOPM, HEOOXOJUMO YUUTHIBATh CIIEAYIOIIEE:

* YCTPOHCTBO HEHTPAIN30BAHHOTO TEMJOCHAOXKEHUS PEHTA0ENbHO I 3JaHUM He HIKe
JIBYXATAXKHBIX. B KHJIBIX OJHOATAXHBIX J0OMaxX HWHIAUBUAYAIBHOTO THIA  YAOOHBI  CHCTEMBI
BOJSIHOI'O OTOIUIEHHS OT aBTOHOMHOTI'O KOTJIa;

* MIepBOHAYAJIbHBIE 3aTpPaThl HA CTPOMTEIHCTBO KBApTAJIbHOM aBTOHOMHOM KOTEIbHOM OyIayT
MHUHHMMAJIBHBIMA IIPM MOIIHOCTH KOTEIbHOM He Huxke 3,5 MBT ¢ ycTaHOBKOM KOTIJIOB TEIUIO -
MPOU3BOIUTENBHOCTHIO HE MeHee 0,58 MBT.

[lenecooOpa3HOCTh CTPOUTENIBCTBA ABTOHOMHBIX KOTEIbHBIX JUIs AKHJIBIX KBapTaIOB TOPOIOB U
MIOCEJIKOB C MPOKJIAZAKON HAPYKHBIX TEIUIOBBIX CETEH K MOTPEOUTENsIM  J10JKHA OBITh 0OOCHOBaHA



TEXHUKO-I)KOHOMHUUYECKUMU pacyeTaMU U CPABHEHHEM BapHaHTOB IIPOEKTHBIX pemeHui. [1pu aTom
YUHTBIBAIOT CIEAYIOIINE IOKA3aTENIN:

* KyOaTypy 3/1aHHH, KaIUTaIbHOCTh U OYEPEHOCTb CTPOUTENICTBA;

* PacIoIO’KEHHE OCHOBHBIX MOTPEOUTENEH TETIIOTHI;

* INIOTHOCTb 3aCTPOUKH, IPOTAKEHHOCTD;

* APXUTEKTYPHO-TUIAHUPOBOYHBIE TPEOOBAHUS;

* KaYeCTBO IPYHTOB U pelibe() MECTHOCTH;

* crioco0 MPOKIAIKN HAPYKHBIX TEIIOBBIX CETEH;

* BO3MOXHOCTb pPAaCIOJIOXKEHUS KOTECJIBHOM 10 OTHOUICHHIO K JKWJIOMY MAacCUBY C
IIOIBETPEHHON CTOPOHBI BETPOB IPEUMYILECTBEHHOIO HAIIPABJICHHUSI,

* y100CTBO JOCTaBKU M XpaHEHHs! TOIUIMBA, BEIBO3KH 30J1bl U IIJIAKA;

* OJIN30CTHh NCTOYHUKOB YHEPTO- U BOJIOCHAOKEHHSL.

IIpoekTupoBaHue,  CTPOUTEIBCTBO  ABTOHOMHBIX  KOTEJIBHBIX, = MOHTaX  KOTJIOB,
BCIIOMOTaTeIbHOTO O000OPYAOBAaHHA M KOMMYHUKALIMOHHBIX TPYOOIIPOBOJOB JIOJKHBI OTBEYATh
IIpaBUJIaM TEXHUKHU Oe3omacHocTu I'ocroprexHanzopa.

JlocTonHCTBaMH aBTOHOMHOTO (JIEIEHTPAIM30BAHHOTO) TETUIOCHAOKECHHUS SIBJISIIOTCSL:

e OTCYTCTBHE HEOOXOAMMOCTH OTBOJIOB 3€MJIU IO/ TEIUIOBBIE CETU U KOTEIJIbHBIE;

e CHWXXCHME IIOTEPH TEIUIOTHI U3-3a OTCYTCTBHSI BHEIIHUX TEIUIOBBIX CETEH, CHUKEHHUE ITOTEPD
CETEBOI BOJIbI, YMEHBIICHHE 3aTpaT Ha BOJOIOATOTOBKY;

e 3HAYMTENIBHOE CHIDKEHHE 3aTpaT Ha PEMOHT U 00CITy)KUBaHHE 000PYA0BaHUE;

e IIOJHAs ABTOMATH3aLMsI PEKUMOB ITOTPEOICHHUS.

ABTOHOMHBIE CHUCTEMbI TEIUIOCHAOXKEHHUS JII0OOOr0 BUAA MO3BOJSAIOT HCKIKOYUTH IMOTEPU
SHEPrUM MpHU €€ TPAHCIOPTHUPOBKE (B PE3YJbTATE CHUIKAETCS CTOMMOCTH TEIUIOTHI JIsl KOHEYHOTO
noTpeOuTeNs), MOBBICUTh HAJEKHOCTh CHUCTEM OTOIUIEHUS M TOpPAYEro BOJOCHAOXKEHHS, BECTH
KWIMIIIHOE CTPOUTEIIBCTBO TaM, I1€ HET Pa3BUTHIX TEILIOBBIX CETEH.

[Ipu Bcex 3THUX TOCTOMHCTBaX aBTOHOMHBIE CUCTEMbI TEINIOCHAOKEHHUSI UMEIOT U HEraTHBHbIE
CTOPOHBI. Y MEJKHUX KOTEIbHBIX, B TOM 4YMCJIE€ M «KPBIIIHBIX», BBICOTA JBIMOBBIX TpYyO, Kak
MIPaBUJIO, 3HAYUTENIBHO HMXKE, 4eM y KpynHbIX. [Ipy cymMMapHOM paBeHCTBE TEILNIOBOM MOIIHOCTH
BEJIMYMHBI BEIOPOCOB HE M3MEHSIOTCS, OJHAKO PE3KO YXYJIIAI0TCs yCIOoBHs paccenBaHusa. Kpome
TOT0, HEOOJIBLINE KOTEIbHBIE PACIIOIaratoTCsl, KaK IPaBUII0, BOIM3HU JKUIION 30HBI.

OT paboThl aBTOHOMHBIX KOTEJBHBIX 3aBUCAT HAJEKHOCTh M 3KOHOMHYHOCTH aBTOHOMHBIX
CHCTEM TEIUIOCHAOXKEeHUS B LI€JIOM. B aBTOHOMHBIX cHUCTeMax TEIJIOCHA0KEHHsI HE pEeKOMEHAYeTCs
HCIIO/IB30BaTh HEMOATOTOBIEHHYIO BOAY U3 BOJIOIPOBOJA B BUIY €€ arpeCCUBHOIO BO3JCUCTBUSA HA
AJIEMEHThl KOTJIa, 4YTO BBI3BIBAET HEOOXOAMMOCTH B (QUIbTpAX M JPYTUX YCTpoMCTBax
BOJIOTIOATOTOBKH.

KoHTpoJibHbIE BONIPOCHI.

1. XapakTepucTHKH aBTOHOMHBIX CUCTEM TETJIOCHAOXKEHMUS.

2. OcHOBHBIE TPEOOBaHUS K MPOCKTHPOBAHWIO aBTOHOMHBIX CHCTEM TEIUIOCHA0KEHUSI.
3. [TpuHIIMT YyCTPOHCTBA aBTOHOMHOW CHCTEMBI OTOTIIICHHS 31aHUSI.

4. TlpuHuun ycTpoiicTBa aBTOHOMHOW CUCTEMBI OTOIUIEHHUS U TOPSTUEro BOIOCHAOKEHUSI.
5. CxeMbl KOTJIOB aBTOHOMHBIX CHCTEM TETJIOCHAOKEHHUS.

Jlekuusi 2. Meroabl omnpegeleHHsi PACYETHLIX NAPAMETPOB ABTOHOMHBIX CHCTEM
TeIJI0CHAOKEeH M.

COBpCMeHHaH ABTOHOMHAasI CHCTEMaA TGHJ’IOCHa6)KeHI/I5[ HpeleTaBJ'ISIeT C.]'IO)KHI:Iﬁ KOMIIJICKC
(YHKIIMOHATTFHO B3aMMOCBS3aHHOTO OOOpYIOBaHUs, BKIIOYAIOMIETO ABTOHOMHYIO KOTEIBHYIO,
TCIIJIOBBIC CCTH U I/IH)KeHepHI)Ie CHUCTEMBI 3OaHUs (ropsmee BO}IOCHa6)KeHI/Ie, OTOIINICHHUEC U
BEHTWISIMS). B aBTOHOMHBIX KOTENBHBIX YYT'YHHBIE KOTJIBI MOTYT pa0oTaTh KaKk BOJOTPEHHBIE



MpU TeMIepaType BoJbl Ha BeIXoJE 85 + 95° u Ha Bxoze B Koteln 65 + 70° uiau Kak mapoBbie
Hu3Kkoro nasieHus Pq < 0,7 6ap (KF/CMZ).

BepTukanbHple MWIMHAPUYECKUE KOTJIbl NpPEJHA3HAYEHbl IS IOJYYEHMsI Iapa BBICOKOIO
naBrenus P = 8 Gap (x['/cm?). DTH KOTIBI YCTAHABIMBAIOTCS B OTAENBHO CTOSIINX WM
COJIOKMPOBAHHBIX KOTEIbHBIX, 0OBIYHO 00CTYKMBAIOIIUX TEXHOJIOTHYECKHUE HYKAbl KOMMYHAJIbHO-
OBITOBBIX MPEINPUATHH. Y CTaHOBKA TaKUX KOTJIOB B MOJBAAX 3JaHUM U B MIPUCTPOIKAX K KHUIbIM
3JIaHMSIM 3aIlpeleHa.

[Ipy TPOEKTHPOBAHWU ABTOHOMHBIX CHCTEM TEIUIOCHAOKEHUS HEOOXOJUMBIC pacyeTHbIC
IapaMeTphbl ONPEAEIIAIOTCA KaueCTBOM BOJIb, 1ABJIEHUEM U TEMIIEPATypOi TEIIOHOCUTEIS.

KauectBo ropsueii BOAbl B  aBTOHOMHBIX CHUCTEMax  TEIJIOCHAOXKEHHSA  JIOJDKHBI
coorBercTBoBaTh CanlluH PK «Bona nutbheBasy».

Temmeparypa BoJibI B aBTOHOMHBIX CHCTEMax TEIUIOCHA0KEHUSI 00YCIOBIMBACTCS CAHUTAPHO-
TUTUEHUYECKIMHU TPEOOBAHMSIMH:

* 32 HWOKHUM Ipenen NMPUHMMAETCS, TaK Ha3blBaeMas «TeMIeparypa MacTepu3aliuy», paBHas
60°C, pu KOTOPOi1 MOrndaroT OONBIIMHCTBO OOJIE3HETBOPHBIX OaKTEpHii;

* BepXHHUi1 npesen orpannyuBaercs 75°C Bo u30exaHue NOJyYEHHs 0)KOTOB  MTOTPEOUTENISIMHU.

TemnepaTtypa BoAbl B TOYKE BOJOpa3doOpa CUCTEMBI TOpSYETO BO/IOCHAOKEHUS
MIPUHUMAETCS:

ste Huxke 50°C npucoeuHsAEMbIX K 3aKpPBITHIM CUCTEMaM TEIJIOCHA0XKEHMUS,

*He HIke 60°C npruCOeUHIEMbIX K OTPBITHIM CUCTEMaM TEIJIOCHAOKEHMSL.

TemnepaTypa ropsiueii BoJpl B INOMELIECHUSAX JIETCKUX JOLIKOJIBHBIX YUpPEXKIECHUH HOpMaMu
orpanuuuBaercs He Bbime 37°C. Ha npeampusTusx OOIIECTBEHHONO NHUTaHMS, Koraa
NOTpeOUTENSIM HYXKHA ropsiyas BojJa Oojiee BBICOKOM TeMIIepaTyphl, CleqyeT HpeaycMaTpuBaTh
MECTHBIE BOJIOHAIPEBATEIH.

Temmneparypa Bobl B 3aBUCUMOCTH OT BUJa CUCTEMBI TEIJIOCHAOKEHMSI ONPEIEIsIeTCs:

- 17151 3aKPBITHIX CUCTEM Ha BBIXOJE U3 BOJOHArpeBaTest

t, =50+ (10 = 15) °C (2.1)
= IJIA OTKpBITBIX CHUCTEM IIOCJIC CMCCUTCIIA
t, =60+ (5+10) °C (2.2)

B 3akpeITBIX cHucTeMax TEMJIOCHA0KEHHsS BO3HHUKAET HEOOXOJUMOCTh O0OpabOTKH
HarpeBaeMoil BOJIONIPOBOJAHON BOJAbI BO H30ekaHHME O0Opa3oBaHUS B CUCTEME TOPSYETO
BOJIOCHA0)KEHUSI KOppo3uM M Hakumu. [Ipu moporpeBe BoJbl B aBTOHOMHBIX KOTENBHBIX MJIs
HarpeBaemMoil BojbI (10 t,.=75°C) npenycMaTpuBaroTCs ClIeIyIOnue TpeOOBaHUSA:

* cojiep KaHKe PacTBOpPEHHOro kuciopona, mr/n < 0,14

* COJIEp’KaHHE B3BEIICHHBIX BEIIECTB, MI/JT <.5;
* kKapOOHATHAasl KECTKOCTh, MT-IKB/IT <1,5;
*pH >6,5.

HeoG6xomumocte B 00paboTKe  BOJONPOBOMHOW  BOABI M BUA  OOpabOTKH
(IpOTUBOKOPPO3MOHHAS, TMPOTUBOHAKUIIHASA) OINpPEAENseTCS B 3aBUCUMOCTH OT KOHKPETHBIX
nokaszartesiei ee KauecTBa Ui aBTOHOMHOM KOTEJIbHOM.

JlJis BOASIHBIX TEIUIOBBIX CETEH aBTOHOMHBIX CHCTEM TETJIOCHAOKEHHUS:

* pabouas Temmeparypa TNpPUHMMAeTCs paBHOW TeMIlepaType BOJbl B  IOJAIOIIEM
TpyOOINpoBOJie TpH pacyeTHOW TeMIlepaType HAapyXHOrO BO3JIyXa IS MPOEKTUPOBAHUS
otoruieHusi. Pabodas Temreparypa TEIUIOHOCUTENs HE AOJKHA mpesbimats 120°C, B Hacrosiiee
BpeMsl TapameTpbl TEIJIOHOCUTENSl NMpUHUMArOTCs B mpeaenax 95-70°C wmm 85-65°C, a s
IIPOMBIIITIEHHBIX peanpusaTuii 1o 115°C;



* pabouee AaBiIeHUE JUISI TOJAIOIIETO U OOPaTHOTO TPYOONPOBOJOB OTOIICHUS NMPUHUMAIOT
110 HanOOJIBIIIEMY JABJICHHUIO TIPU PabOTEe HACOCOB C YUYE€TOM peiibeda MEeCTHOCTH (Oe3 ydera moTephb
nasneHus), Ho He MeHee 1,0 MIIa;

e pabouee JaBieHHE MJI1 MOJAIOUIETO U IUPKYJSILIHOHHOTO TPYOONPOBOJOB TOPSYETO
BOJIOCHA0)KEHUSI MPUHUMAIOT 10 HAWOOJIbLIEMYy JaBJICHHIO B MOJAIOIIEM TPYyOONpoBOJe MpU
paboTe HAaCOCOB € YUETOM pesibeha MECTHOCTH, a pabouyro Temreparypy - papHoir 75°C.

* pabouee AaBICHUE U TEMIIEpPAaTypa TEIUIOHOCUTENSI IPUHUMAIOTCS OJJUHAKOBBIMU JJISl BCETO
TpyOONpoBOJa HE3aBUCUMO OT €ro MNPOTSHDKEHHOCTH [0 YCTaHOBOK, MEHSIOIIUX IapamMeTphl
TEIUIOHOCUTENS. - BOJOHArpeBaTelIbHbIE M HACOCHBIE YCTAHOBKM, PETYJATOPHl [JaBICHUS H
TeMIIepaTypsl U JIp.

Vcnosroe nasnenue (Py) - Hambombmiee naBieHue mpu Temmeparype cpeast 20°C, mpu
KOTOpPOM JIOICTHMa JUIMTENbHAs paboTa apMaTyphl U JieTajiell TpyOOIpOBOAOB.

[IpobHoe nasnenue (Py,) - maBiueHHe, IPH KOTOPOM JOJDKHO IPOBOAUTHCS THIPABIMYECKOE
UCIBITAaHUE apMaTypbl U JeTajeil TpyOONpOBOJOB Ha MPOYHOCTh U IUIOTHOCTH BOJOH IpH
temmeparype He meHee 5°C u He Oonee 70 °C, ecnu B HOpMATUBHO-TEXHHUUECKOM JOKYMEHTAIIUH HE
YKa3aHO KOHKPETHOE 3HA4Y€HHE 3TOM Temmeparypsl. [IpenenbHoe oTkiIOHEHHE MTPOOHOTO JaBICHUS
OT 3aJIaHHOTO 3HAYEHUS HE JIOJDKHO MpeBbIaTh +5%.

Pabouee naBnenue (P,) — Hambombliee JaBieHHe, IPH KOTOPOM OOECIIeYMBAETCS 3a/laHHbIH
PEXUM JKCIUTyaTallUM apMaTypbl U JeTajiell TpyOOnpoBOIOB MpU JaHHOW pabodeil TemmepaType.
PaGouee naBneHue paBHO yCIOBHOMY IpH Temneparype teraonocutens a0 200°C mis 6poH30BOH,
JIATYHHOW M YyT'YHHOM apMarypsl.

CylecTBYIOT pa3jIMyHble METOJMKHU ONPEICIICHUS pacueTHBIX TEIUIOBBIX HArpy3ok IpHu
IIPOEKTUPOBAHUM aBTOHOMHBIX CUCTEM TEIIJIOCHA0KEHUS:

* mepBas - pacyeT MOTeph TEIUIOTHI OTAEIbHBIMU HAPYXKHBIMU OTPAXKIECHUSMHU MOMEIEHUN U
3/IaHHEM B IIEJIOM, 3TO HauboJiee MOAPOOHBIN METO] pacyeTa;

* BTOpast - pacyeT MoTephb TEIUIOTHI 31aHUSAMU 10 YKPYIHEHHBIM [TOKA3aTEeNsIM;

* TPEThSl - pacyeT TEIUIOBBIX MOTOKOB JJIS KUJIBIX PAalOHOB FOPOJOB M JAPYTMX HACEIEHHBIX
NYHKTOB T10 YKPYIHEHHBIM TOKa3aTeJsiM B 3aBHCUMOCTH OT YHCICHHOCTH HaceineHus (M) u
BEJIMYMHBI 00IIeH MIOMaan 3aCTPOKH (A). ITa METOAMKA TPUMEHSETCS TPH OTCYTCTBUU THIIOBBIX
IIPOEKTOB 3/IaHUN U COOPYKEHUM.

Jlnst onipenenennst NoTeph TEIIOTHI OTAEIbHBIMU HAPYKHBIMH OIPAXKIECHUSMH TOMELIEHUI
U 37JaHUEM B 11€JIOM HEOOXOJMMO UMETh CIIEAYIOIINE UCXOIHBIE JaHHBIE:
* MECTO MOCTPOMKHU 31aHus (Ha3BaHUE ropo/ia WM HACEJIEHHOTO MTYHKTA);

* PacroJIOKEHUE 3aHNsI OTHOCUTEIBHO CTOPOH CBETA U PO3bl BETPOB;

* IJTaHBI ATAXKEN U XapaKTEpHbIE pa3pe3bl MO 3JaHUI0 CO BCEMH CTPOUTEIBLHBIMU pa3MepaMu;

* KOHCTPYKIIMH BCEX HAPYKHBIX OTPAKJACHUM, C UX TEINIOTEXHUYECKUM PacueTOM;

* Ha3HauYEHUE Ka)X/J10ro NOMELICHHUSI.

[ToTepu TEMNOTHI HAPYHCHBIMU 02paAHCOeHUAMY 3TAHUNA ONPEEIIIOTCS

Q = AK- (tie—text) "n- (1+320),Br (2.3)

re A - IUTOIa b HAPYKHBIX OTPaXkKICHNIT, 4epe3 KOTOPYIO IPOMCXOIHT TOTEPH TEMIOTH, M2;

K - ko3¢ duimeHT Temionepenaud Hapy>KHOTO OTpaXxIeHus, Br/(M%°C);

tint - pacueTHas Temrieparypa BHYTPEHHETo Bo3ayxa, °C;

text - pacueTHas TeMIeparypa HapykHoro Boszayxa °C;

N — MONpaBOYHbIA KO3(PPUIMEHT K pacyeTHOM PazHOCTH TEMIIEpaTyp;

B - koaddunueHT, y4YuTHIBAIOMNN J00aBOUHBIE TOTEPH TEILIA.

Koadduuuents! Temnonepenaun HapyxkHbIXx orpaxaeHuit (K) ompenensiercs pacdeTHbIM
MyT€M B 3aBUCHUMOCTH OT KOHCTPYKLHHU U MCHOJb3YEMBIX B HEM CTPOUTENBHBIX MaTepHaJIOB JINOO
110 3HA4YEHUIO Ipagyco-cyTok oronurenbHoro nepuoaa (I'COII).

PacueTHbIie TEMIIEpAaTyphl NPUHUMAIOTCA MO CIIPaBOYHBIM HaHHBIM ¥ CHullam:
* BHYTPEHHETro Bo3ayxa (tint) B 3aBUCMOCTH OT Ha3HAu€HUsI IOMEILEHUI];
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* Hapy)XHOro Bo3/ayXa (lext) B 3aBUCUMOCTH OT pailoHa PacHoOJIOXKEHHS 3IaHUsS, KaK CPEIHss
TeMmIepaTypa Bo3yxa Hanbosee X0JOJHbIX MSATHIHEBOK B JTAHHOM HACEJICHHOM ITYHKTE U3 8-U 3UM
3a 50-nmetHuii nepuoa npu odecrieueHHocTH 0,92,

PacuerHast TemsoBas MOIIHOCTH CHUCTEMbI OTOIUICHHMS C IIEJbIO0 CO3/JaHUS KOM(OPTHOTO
TEIUIOBOTO PEXHMMa B MOMEIIEHUAX MobkHA Ha 10% mpeBbllIaTh CyMMapHbIE NOTEPU TEILUIOTHI
3IaHMS

QOT =K - Qsa; Bm; (24)

rae K — ko3 dunumenr 3amnaca;
Qsy — MOTEPH TEIUIOTHI 3/1aHUEM, BT

HOTepI/I TCIIJIOTHI 3JaHuA MOXHO ONpCACIINTD no  YKpynHeHHbIM nokasamejim
HpI/I6JII/I3I/ITeJIBHBIM noACUYCTOM, T.C. IO YKPYIMHCHHBIM ITOKA3aTCIAM

1 .
Qs,q:qO'V'(tint_tO)'a ;Br (25)

0

r7ie Qo— yJIeJIbHAs TEIJIOBasi XapaKTePUCTUKA 3[IaHMs, IPUHUMAETCS B 3aBUCUMOCTH OT 00beMa
3JIaHUs, Br/m°C.
V — 00beM OTAIUIMBAEMOW YaCTH 3/IaHUS 110 BHEITHEMY 00MepY, M
tint - pacueTHas TeMmIiepaTypa BHyTpEeHHEro Bo3ayxa, °C;
0L - TTOTPABOYHBIT K09(MUIMEHT Ha PACUETHYIO TeMIIEpaTypy HApYKHOTO Bo3ayxa tlo °C.
JIJIst KWITBIX 3IaHUH YCTAaHOBOYHAS TEILIOBAsl MOIIHOCTh CUCTEMBI OTOTUICHUS ONPEICIIAETCS

1 .
Qo=107-qo V- (tint — to) " @ ;BT (2.6)

tint - pacueTHas TemnepaTypa BHyTpEHHETO Bo3ayxa, °C;
rae 1,07 — ko3 puiuent, yuuTsIBaloOmnii JOMOJIHUTENbHbIE TEIIONOTEPH, Ha 7%;

HpI/I IMPOCKTUPOBAHNHN aBTOHOMHBIX CUCTEM TEIUIOCHA0KEHUS JJI )KWJIBIX KBAPTAJIOB IrOpOJ0B
WIA TIOCEJIKOB PpAacyeTHBIE mMenniogvle NOmMOKU Ha OTOIUIGHHWE, BEHTWIALHI0O U ropsdee
BOI[OCHa6)KCHI/I€ 3)13HI/II>1 MNPUHUMAIOTCA IO COOTBCTCTBYIOIIMM THIIOBBIM IIPOCKTaM, a IpPHU HX
OTCYTCTBUM JIOIyCKAaeTCs ONpEAesITh M0 YKPYHHEHHBIM IIOKa3aTelsiM B 3aBUCUMOCTH OT
YHUCIIEHHOCTU HacelleHus (M) U 00MIeH TIoIa y 3acTpoku (A).

MaxkcuManbHbIN TEIUIOBOM MOTOK HAa OTOIICHHUE XKUJIBIX U OOIIECTBEHHBIX 3JaHUH

Qy=¢qo"A-(1+K)Br 2.7

rac qp - YprnHeHHI)IfI IIOKa3aTCJIb MaKCUMAJIbBHOT'O TCIIJIOBOT'O ITOTOKA Ha OTOIIJICHUE >KHJIbIX

3manmii a 1 v? oOmeit mIomanu, Bm;

Ki1- koo punmenT, yauTsIBaOmUN TEMIOBOM MOTOK HAa OTOIUICHHE OOIIIECTBEHHBIX 3AaHUI,
IIPU OTCYTCTBUM JaHHBIX puHumaercs 0,25.

MakcuMabHBIH TEMIOBOH MOTOK HA BEHTHIISLMIO OOIECTBEHHBIX 3MaHUI

Qy=qo A K, K, ,Br (2.8)

rrne K- KoapuIMEHT, yYUTHIBAIOIIMN TEIUIOBOM IMOTOK Ha BEHTHJIALMIO OOIIECTBEHHBIX
3/1aHUM, MPU OTCYTCTBMM JaHHBIX NPUHUMAETCSA AJIA 3/aHUM, MOCTpoeHHBIX a0 1985r. - 0,4, a
nocite 1985r. - 0,6.
Cpennuii TEMI0BOM MOTOK Ha TOpsSYee BOIOCHAOKEHUE KIIIBIX M OOIIECTBEHHBIX 31aHUM
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Ohm =4, xm ,Bm (2.9)

I'1e Oh- yKpYITHEHHBIN ITOKa3aTelb CPEAHErO TEIIOBOTO MOTOKAaHa ropsiuce BOJOCHA0KEHHE Ha
OJIHOTO YejIoBeKa Bm, npunumaercs [2]
CpeaHuii TEIUTOBO MOTOK Ha ropsiuee BOJOCHA0KEHHE B HEOTOMUTEIBHBIN IEPUO/T

5
05 = Opn x> B  Bm (210)
hm mss—p, U

rie te, - TemmepaTypa XomomHO# (BOIONPOBOAHOI) BOABI B OTOMHUTENBHBIA TEPHO, MPH

OTCYTCTBHMM JAHHBIX IPUHUMAETCSI COOTBETCTBEHHO paBHOM 5°C;
S

tc Temmeparypa XomoaHO# (BOZOMPOBOAHOM) BOABI B HEOTONUTENBHBIA MEPHOA, IPU
OTCYTCTBUHM JIAHHBIX IPUHUMAETCSI COOTBETCTBEHHO paBHO# 15°C;

B - xosdduuMeHT, yYUTHIBAIOMIMKA HW3MEHEHHWE CpPETHEro pacxoja BOABI Ha Topsuee
BOJOCHA0KEHNE B HEOTOMHUTENbHBIM MEPUO MO OTHOLICHHIO K OTOMUTEIBLHOMY, IIPH OTCYTCTBHUH
NaHHbIX puHUMaeTtcs 0,8, 11 KypOpTHBIX U I0XKHBIX ropoaoB 1,5 mis npeanpustuii 1,0.

MakcumManbHBIM TEIUIOBOM TOTOK HAa ropsyee BOJOCHAOKEHHE XWIBIX M OOIIECCTBEHHBIX
37IJaHUM B OTONUTEIbHBIN MTEPUO]T

Omax = 2:4%Qpm .Bm (2.11)

CyMMapHbIil pacyeTHBIN TEIIOBOM OTOK

r r r 212 (2.12)
20 =05+0y+ 0Oy .Bm (212)
CpeL[HI/Ie TCIIJIOBBIC ITOTOKH 3a OTOHHTCHLHBIﬁ HepI/IOL[ OHpe,Z[eH}IIOTC
vl lom B
Oom = Qo X —— - b (2.13)

Ha OTOIIJICHUC

I; —1I
Oy = Q) x —2" . Bm (2.14)

Ha BCHTHUJIAIIUTO

rae tj - cpeaHsist TeMiiepaTypa BHYTPEHHEr0 BO3lyXa OTallIMBaeMbIxX 31aHuit, 18°C;
to;, - CPEIHsA TEMIIEpaTypa Hapy»KHOTO BO3/1yXa 32 OTONUTENbHbIN IIEPHOI;

Jns  TpaHCHOPTUPOBaHMWS TEIUIOBOW JSHEPrMM OT ABTOHOMHOM KOTENBHOM MPOKIIAJbIBAIOTCSA
KBapTaJlbHbIE TEIJIOBBIE CETH, IMPEACTABISAIONINE COOOH CHUCTEMY TpyOOIPOBOJOB, COEIMHSIOIINX
UCTOYHUK TETUIOTHI ¢ MOTPEOUTENSIMU TEIJIOTHI KUJIBIX W OOIIECTBEHHBIX 3JaHHH. TerioBble CeTH
ABTOHOMHBIX CHCTEM TEIUIOCHAOXKEHHS, COOpY)KaeMble B pailOHAaX CTPOUTEIHCTBA C PACUCTHOU
TEMIEPaTypoil HapyKHOTO Bo3ayxa 10 MUHYC 40°C mOMKHBI MPUMEHSATHCS TPYOBI U3 YTIIEPOIUCTBIX
cTajel, a g pailOHOB C pacdyeTHOM TemmepaTypod Hrbke MUHYC 40°C - U3 HU3KOJIETMPOBAHHBIX
craneit mapku Ct3, Ct10, C120..

Bei6op TpyO mnpousBoaMTCS MO YCAOBHOMY Tmipoxody (tabmumer 2.1, 2.2), a kareropuu
TpyOONPOBOZOB B 3aBUCHMOCTH OT JaBJCHUS M TeMIEpaTypbl TemoHocutens. Ilog ycioBHBIM
MIPOXOJIOM TOHUMAETCSI HOMUHAJIBHBIN BHYTPEHHHUI IUaMETp MPHUCOEAUHIEMOro TpyOOIpoBoJa B

muwmumerpax. Tabmumna 2.1.
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TpyOs! cTanbHble nekTpocBapHble. CopramenT 1o I'OCT 10704-91",
Texunueckue yenosust - FTOCT 10705-80 rp. B. Ilapamerpst Boast: Py <1,6 MIla, t<200°C.
Marepwuan c¢1.20 (o FOCT 1050-74)

VY cioBHbIM Hapyxubrit Tonmma Macca 1 m
JTUAMETP TUAMETP a CTCHKH TPYyOBI, Y CIoBHsI TOCTaBKH
TpyoO, TpyoO, TPYOBI, KT
Dy, MM Dy, MM S, MM

1 2 3 4 )

15 18 2 0,789 TpyOsl TepMOOOpabOTaHHBIE

20 25 2 1,13 rp. BT'OCT 10705-80
i 2.4, 2.16 (ms Bcex

25 32 2 1,48 JIMaMETPOB TPYO)

32 38 2 1,78

40 45 2 2,12

50 57 3 4,00 TpyOsl TepMOOOpabOTaHHBIE

65 76 3 5.4 rp. BTOCT 10705-80
i 2.4, 2.16 (mas Bcex

80 89 3 6,36 IMaMeTpoB TpyO)

100 108 3,5 9,02

125 133 3,5 11,18

150 159 4,5 17,15

200 219 6(5) 31,52(26,39)

250 273 6(5) 39,51(33,05)

300 325 6 47,20

350 377 6 54,90

400 426 7(6) 72,33(62,15)

Tabmuua 2.2.
TpyobI cTajibHbIE OecIOBHBbIE AJs MPSAMBIX Y4aCTKOB TPYOONPOBOI0B.
Coprament - mo TOCT 8732-85
Texunueckue ycnosust mo TV 14-3-190-82 st py6 Dye 50-400 mMm
Coprament - o 'OCT 8734-78
Texuuueckue yenosus 1o TOCT 8733-74 rp. B ans Tpy6 Dye 15-40 mm
IMapamerpsi Boasl: Py <1,6 MITa, t<200°C. Marepuan cr.20(o TOCT 1050-74)

VYcenosueli | HapyxHbli Tonmuna Macca 1 m VYcnoBus nocTaBku
TaMeTp TameTp CTEHKHU TpYObI, | TpyOBI, KT
Tpyo, TpY0, S, Mm
Dy, MM Dy, MM
15 18 2 0,79 T'OCT 8733-74°
20 25 2 1,13
25 32 2 1,48
32 38 2 1,78
40 45 2,5 2,62
50 57 3 4,00
65 76 3 5,40
80 89 3,5 7,38
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VYenosueli | HapyxHbli Tonmuna Macca 1 m VYcnoBus NOCTaBKU
IaMeTp JIaMeTp CTEHKH TPYObI, | TpYOBIL, KT
TpYyoO, TpYyoO, S, Mmm
Dy, MM Dy, MM
100 108 4 10,26
125 133 4 12,73 Ty 14-3-190-82
150 159 ) 18,99
200 219 7(6) 36,6(31,52)
250 273 8(7) 52,28(45,92)
300 325 8 62,54
350 377 9 81,68
400 426 9 92,56

KOHTpOJIbeIe BOIIPOCHI.

1. OcHoBHBIE TPEOOBAHUSI K KAQUeCTBY IOPsUCii BOJIBL.
2. Hopmupyemast Temrieparypa BOJbl B TOYKaX BOJOpPa30oopa ropsuero BOJAOCHAOKEHHS.
3. BeiOop napamMeTpoB TEMJIOHOCUTEIISE B ABTOHOMHBIX CHUCTEMAaX TeIIOCHA0KCHHSI.

4. JlaBneHue TEIIOHOCUTENS] B aBTOHOMHBIX CUCTEMaX TEeIIOCHA0KEHHUS.

5. BeiOop napameTpoB BHYTPEHHET0 M HAPYKHOT'O BO3/1yXa Il IPOEKTUPOBAHMSL.

6. OCHOBHBIE METO/IMKH pacyeTa TEMIOBbIX HarPy30K.
7. TpyOOmIpOBOABI TEIIOBBIX CETEH.

.JIeKIIHH 3. CxeMbl NMPUCOCANHCHUA MECTHBIX CUCTEM HOTpeﬁPlTeJ'leﬁ TENJOTHI K TCNJ0OBbIM

CETHAM.

B omxpuimoti nByXTpyOHOH cucTeMe TeIUIOCHA0XKEHHUsl BOAa Ha BOJOpa3zdoop B CUCTEMY
ropsiuero BojiocHaOxkeHus (I'B) mocTynmaeT HemocpencTBEHHO U3 TEIJIOBBIX CETeH (PUCYHOK
3.2), npu 4eTHIPeXTPyOHON KBapTaJIbHOI TEIIOBOW CETH MMEIOTCS OTHEIbHbIE TPYOOIPOBOIbI
Ui npucoennHenus cuctemsl I'B (pucynok 3.3). Takas cxema npeaycMaTpuBaeT HEHTPaIbHOE
pEryJIMpoBaHKE TEMIIEPATYPHI ropssueil BOJbI {; B aBBTOHOMHOM KOTEIbHOM.
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Pucynok 3.2. HenmocpeacTBeHHOE TIOIKITIOUCHHE
cuctembl I'B x BoOnsiHOM TEILIOBOI CETH

Torarommid  TpydorpoBon

—

TemmoBaa  cem

Obparmbii  TPyOOrpoBO

—

Pucynok 3.3, Tlomwroderre  cricreMbl
TOpSTIETO BOTIOCHAOKEHIS K 4-X TpyOHO!

TEIUIOBOU CETH

B 3akpuvimeix cucmemax BOJa Ha HYKJ Topsadero BojocHaOxenusa (I'B) momyuaercs



HarpeBOM XOJIOJHOW BOJOMPOBOJIHOM BOJbI B BOJOHAIPEBATEIIAX 3a CUET TEIUIOTHI OT KoTha. Ecmu
B KBapTAJIbHOM TEIUIOBOI CETH MMEETCs OT/AeNbHAs Mapa TPyOOIPOBOJOB Jis MOKPBITHS TEIIOBOM
Harpy3ku I'B, To cxema moakiroueHust uMeeT Buj (pUCyHOK.3.3).

IIpn cmelmaHHOW TEIIOBOM Harpy3ke HOAKIOYeHHe cucremsl I'B ocymiecTsisercs depes
CMECHUTEJb, SBIIAIONINICS OJHOBPEMEHHO U PETYJIATOPOM TeMIepaTypsl. ['opsiyast Boga mojrydaercs
CMEIICHUEM B HEOOXOJMMOW MPOIMOPIHMH MPSMON CETEBOM W OOpaTHOW OTONMMTEIBHOW BOJBI.
VIMeHHO 3TOHM MpONOpIMEeN W yIpaBiseT peryisTop, odecrneunBas ycioBue t. =const. OgyeBuaHO,
YTO B HamOoJiee XOJIOJHBIN mepuoa roaa, korma to > 60 °C, Heobxoaumas TeMmriepaTypa BOJBI Ha
BOZOPa300p MOXKET OBITH 0OECIIeYeHa TOJIBKO 3a CYET 0OpaTHOW BOABI M3 CUCTEMBI OTOTICHUSI.

IIpy nmopgaye TEmIOTHI COBMECTHO Ha OTOIUIEHME, BEHTWIALMIO W ['B paznuuaror Tpum
BO3MOJKHBIE CXeMbI TOAKII0YEHUs Bogonoorpesareseii (BII) ropsuero BogocHadxeHus:

e TapaJuIeIbHYIO;
® JIBYXCTYIEHYATYI0 CMEIIAHHYIO;
® IBYXCTYIEHYATYIO MOCJIEI0BATEIbHYIO.

BpiOop cxembl MOJKIIOUEHUS OIMPEICISIETCS OTHOCHTEIBHOW HArpy3KOHW Topsdero
BOZIOCHAOXEHUsT (IO OTHOLICHHIO K PacueTHOW OTONMUTENbHOW Harpyske). Eciam aTta BenumumHa
COCTaBJISIET

I3
0,2 Q’j > 1,0,

0,

TO MPUMEHSETCs NapajuieNibHas cxeMa (pUcyHOK 3.4), Korja MOTOK CETeBOM BOABI Ha HYXKIbI
I'B mapasnneneH moToky BOJIbl HA OTOTUICHUE.

Ecnu orHOocuTenbHBIM pacxon Tera B auanazone ot 0,2 g0 1, To mnpuMeHSroTCs
JBYXCTyINeH4YaTbie cxeMbl. OCOOEHHOCTh JABYXCTYNEHYATHIX CXEM - HCIOJb30BAHHE TEIUIOTHI
oOpaTHOM BOJBI W3 CHUCTEMBl OTOIUICHHS, YTO 3HAYUTEIHHO TOBBIMIAET JKOHOMHUYHOCTH
TETJIOCHAOKEHUSI.

[Ipu cmemanHoit cxeme (pucyHok 3.5) XxonoaHas BOJa TMIOCTyNMaeT CHavala B
BOJIOHArpeBaTesb MePBON CTYIEHH, MOJKIIOUEHHBIN MOCIEeI0BATEIBHO MOCIIE CUCTEMBI OTOTIJICHUSI.
3aTeM J0TpeB BOJIBI TMPOU3BOJUTCA B BOJOHArpeBaTesie BTOPOM CTYNEHH, TMOIKIIOUYEHHOM
napajuieasHo. B pacdeTHbll 3UMHMM TIepHoJI, KOTJIa oOpaTHas BOJla U3 CUCTEMbI OTOIIJICHUS] UMEET
temneparypy tf = 70°C, 3T0ro 10CTaTo4HO, 4YT00BI 0OECIIEUUTh HarpeB Boabl 11 I'B Tonsko B BH
~1-01 cTyneHwu.

Perynartop | — . CTB

TEMNepaTyph _\\T i

T

3—\ t C.0.
i

Lt

BH- — §
L

Pucynor 3.5 IpyxcTynenuaTads cCMEMAHHad cXeMa NOJKIIOYEHHA
eogonarpesareneit B w Bogsauoil Tennosoil cerw
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[Ipu nocnenoBaTenbHOM cxeMe (pUCYHOK 3.6) 00e CTyNeHHU MOIKIIOYCHBI TOCIEI0BATEIIBHO.
[Ipu mocnenoBarensHOM cxeme Harpy3ka ['B oOecnedmBaercs BooOImie 0€3 ITOMOTHUTEIHLHOTO
pacxojia BOJIbI B TEIUIOBOM ceTH HA 3TH enu. TersoBas Harpy3ka ['B oOecrieunBaeTcsi HEKOTOPBIM
MOBBIIICHUEM TEMIIepaTypbl CETEBOM BOIBL(T1).

NI -
Perynatop o % . BH-
pacxoaa —\
3 Cc.O.
r I \+ ''''' | E _\ rl

\\- Netuag

NeEpeMblYKa

BH- —

L.—. Iy

Pucynor 3.6. JeyxcTyneHvaTas NOCHeJOBATENbHAA CXEMa
NOOKNWYeHHA BogoHarpesareneii 'B k pogAnodl Tennoroii ceTH

CylleCTBEHHbIM 3JIEMEHTOM AaBTOHOMHBIX CHCTEM TEIUIOCHAOKEHUs SIBISIIOTCA YCTaHOBKH,
pa3MeniaemMble B y3J1aX IPHUCOEAMHEHHS K TEIUJIOBBIM CETSIM MECTHBIX CHUCTEM MOTpeOuTenen
ternoTsl. [IpucoenuHenne motpedHUTENed K TEIIOBBIM CETSIM OCYIIECTBISIETCS 4Yepe3 MECTHbIe
teruioBble MyHKTHI (MTII) nnn unauBuyansHbIX TemaoBble MyHKTHI (UTII).

MTII o06cnyXUBalOT CHCTEMBbI TEIJIOUCIIONB30BaHUS OTAENbHBIX 3maHuii, a UTII
oOciyxuBatoT cuctemsl norpedureneii. B MTII u UTII npousBoanuTcs M3MeHEHUE NapaMeTpoB
TEIUIOHOCUTEI - JABJICHUH, TEMIIEpaTypbl, a MHOIZA M PaCXOJ0B M PETyJIHpPOBAaHUE OTIIYCKA
TEIUIOTHl HA pa3lU4HbIX YpOBHAX. OT paboThl TaKMX YCTAaHOBOK 3aBUCAT HAJEKHOCTb U
SKOHOMHMYHOCTh AaBTOHOMHOW CHUCTEMBI TellocHaOxkeHus. BpiOop cmocoba mnpucoeuHEHUs
CJIENYET OCYLIECTBIIATh HA OCHOBAHUU TEXHUKO-DKOHOMUYECKOI'O pacyera.
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Pucynok 3.7. [IpunuumnuansHble cxeMbl MECTHBIX cuctem ['B

1- reHepaTop TEIUIOTHI; 2 - aKKYMYJISITOP; 3 - peoxpanuTenbhbii kianan d =20 mm (25 Mm);
4 - oOpaTHBIN KJIAIaH; 5 - 3MEEBHUK.
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Pucynox 3.8. Cxembl coBMenieHHBIX cucteM ['B 1 oToIIeHns ¢ ra30BbIM BOJIOHATPEBATEIIEM
a) TIOJI IaBJICHWEM BOJIOIIPOBO/IA; 0) - IO/ 1aBICHUEM PACIIUPUTEILHOTO COCYIa;
1- marpeBarens AI'B; 2 - cuctema I'B; 3 - pacimmputensHbIi cocyn; 4 - cucTeMa OTOTUICHUS;
5 - o0patHBI TPyOOTIPOBOT OTOIUICHHUS; 6 - BOAOIIPOBOA; 7 —0OpaTHBIN KilanaH; 8-BO3yIITHAS
TpyOKa.
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Pucynok 3.9. Cxembl CcOBMEIIEHHBIX cUCTeM ['B W OTOIUIEHHSI C UyT'YHHBIMH KOTJIAMHU.
1-koren; 2-o0paTHbIii kiamaH; 3- BomompoBon; 4-cuctema ['B; S5-murarenpHplii 0adok ¢
IIAPOBBIM KJIAIMIAHOM; O-TiepenuBHAs TpyOa; pacIIUpUTENb; 8-CUCTeMa OTOIUICHHUS, 9-LIMpKyIsi-
1moHHas rmepembrdka; 10,11 -ertriy; 12-3meeBuk; 13- 6ak-aKKyMyJIsaTop.
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OcnosHble npaguna ycmaHo8Ku u 008:3Ku 6aKoe

JlornyHa ¥ 3KOHOMHYECKH OIpaB/iaHa YCTaHOBKa OaKOB-aKKyMYJATOpOB B cucteMax ['B ¢
KpPaTKOBPEMEHHBIM COCPEIOTOYECHHBIM PAacX0JIOM BOJBI. JTO, KaK MPaBUIIO, CUCTEMBI ObITOBOTO I'B
Ha IPOMIIPEANPHSITUSX, TJIe€ OCHOBHAsS IOl CYyTOYHOTO PAcXo/ia MPUXOIUTCS Ha BPEMsI OKOHUAHHS
CMEH. B cucremax ¢ HENOCPEICTBEHHBIM BOAOPAa300pOM HE PEKOMEHIYETCS yCTpauBaTh OaKH
OTKpBITOTO TUMA. VICKIIOYEHHE COCTABISIOT CIIydad, KOTJia HEOoOXOAMM OOJBIIOW 3amac BOJIBI
(OaHm, MymIeBbIie, IpayeyHbIE).

Haubonee cnoxHa 00Bsi3ka oTKpbITOro 6aka. Cam 0ak ycTaHaBIMBACTCS HaJ MOAIOHOM (IS
cOopa BO3MOXHBIX IEpenuBoB). B oOmieM ciaydae OTKpBITHIM Oak 00OpyIyercss CleAyIOUMMU
TPYOOIIPOBOAMH: TTOJIAIOIIMM; PACXOIHBIM; IEPEITUBHBIM; IUPKYIISIIMOHHBIM,

CITYCKHBIM (JUISl TPOMBIBKH, PEMOHTA); OTBOJHBIM M3 ITO/IOHA.

[Tpu cooTBETCTBYIOIIEM 0OOCHOBAHHH MOAMOIINN U PACXOTHBIA TPYOOIIPOBOIBI pa3peniacTcs

OOBEIUHATD C YCTAHOBKOW HA PAacXOJHOM OOpaTHOTO KJamaHa.

Py

TenmoBasg
U30JIALIAS

[TepenuBHoit
TPYyOOIIPOBOL

B xanammzamnmio

OObpaTHbIit
KjamaH Y

3amnonHeHue l
Pacxon

CnyckHoit
TpyOOIIPOBO

I ; _— OtBOnHON

TpyOOIIPOBO

Pucynok 3.10. O61mue npuHuunsl 00OBS3KU Oaka-
aKKyMyJsTopa

s obecnieueHUs] BO3MOXKHOCTH PEMOHTA KOJIMYECTBO OAKOB NMPUHMMAETCS HE MEHEee JBYX

mo 50% TtpeOyemoro oObemMa. baku ycTaHaBIMBAIOTCS B OCBEIIAEMOM IOMEIIEHUU C
MOJIOKUTEIBHOM TeMIepaTypol, BBICOTOW >2,2M ¢ BO3MOXHOCTbIO CBOOOJHOTO JOCTyIa s
ocMOTpa Bceil MOBepXHOCTU. [ 3Toro Mexjay OakoM M CTPOUTENBbHBIMU KOHCTPYKIHUSMH
npeaycMarpuBaercs npoxoa He MeHee 0,7 M, a CO CTOpOHBI MOIUIABKOBOTO KJanaHa - He meHee 1,0
M. OT nojyioHa 10 qHa 6aka TObKHO ObITh He MeHee 0,5 M, a oT Bepxa 0aka /10 MEepeKphITUs - HE
Menee 0,6 M. baku — akKyMyJATOpBI TETIOU30IUPYETCS.

PexoMennyemas jiureparypa.

Ocw. 1 [151-157,165-167], 2 [11-44,193-210], 3 [245-246,260-270];

nom. 4 [44-45], 5 [81-87], 7 [46-50, 217-224, 241-244]; 8 [13-20, 127-129], 9[20-25].

KonTpoJibHbBIE BOPOCHI.

1. CxeMbl IpHCOETMHEHNSI MECTHBIX CUCTEM K JIBYXTPYOHBIM TEIIJIOBBIM CETSM.

2. CxeMBbl IPUCOCIMHEHUSI MECTHON CHCTEMBI TOPSIETO BOJTOCHA0KEHUS K YETHIPEXTPYOHBIM
TCIIJIOBBIM CETAM.

3. Haznaduenne MeCTHBEIX U HHIWBHUIYAJIbHBIX TCIIJIOBBIX ITYHKTOB.

4. HazHaueHue U TIpaBUjia YCTAHOBKU OAKOB — aKKyMYJISITOPOB.

5. CxeMbl 00BS3KH 0aKOB-aKKYMYJISITOPOB.
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Jlexuus 4. KsaprajibHble TEIVIOBbIE CeTH B ABTOHOMHBIX CHCTEMAX TENJIOCHAOKEHHUSI.

CoBpeMEHHbIE ABTOHOMHBIE CHCTEMbI TEIIOCHA0XKEHMSI MPEICTABIAIOT COOOW CIIOKHBIN
KOMIUIEKC (DYHKIIMOHAJIBHO B3aUMOCBSA3aHHOIO OO0OPYAOBaHMs, BKJIIOYAIOIIETO KOTEJIBHYIO,
TEIUIOBbIE CETH M MH)KEHEPHBIE CUCTEMBI 34aHMM. J[J1 MpOEKTUpOBaHUS KBapTajbHBIX TEILJIOBBIX
ceTeil HEOOXOIMMBI CIEAYIOIIME JaHHBIE: TONOrpa(UUecKre YCIOBHsI MECTHOCTH; XapakTep
IUIAHUPOBKU M 3aCTPOMKH JKUJIOTO PailoHa; pa3MEIlEHUE HA/J3EMHBIX U IOA3EMHBIX MH)KEHEPHBIX
KOMMYHHKAIMH; XapaKTepUCTHKa M CBOICTBA I'PYHTOB, INIyOMHA 3ajleraHus TPYHTOBBIX BOJ M JIp.
[Tonyyenue 3TUX TaHHBIX SBIISETCS 33a4€il MHXKCHEPHBIX HM3BICKAaHUN.

CTpyKkTypa aBTOHOMHBIX CHCTEM TEIJIOCHA0)KEHUSI BKIIOYAaeT B ce0S aBTOHOMHYIO
KOTEJIbHYIO C BOJAOI'PEHHBIMHM KOTJIAMM, KOTOpPblE OOCIIY)KHBAIOT KBApTaJIbHbIC TEIUIOBBIE CETH, B
3HAUUTEIIBHON Mepe OIpeAenseT HaAeKHOCTh aBTOHOMHBIX CHCTEM TEIJIOCHAOKEHUs, ee
MaHEBPEHHOCTb, YA00CTBO IKCIUTyaTallud U SKOHOMUUYECKYIO (P (EKTUBHOCTD.

[Tpr IpOEKTUPOBAaHUK aBTOHOMHBIX CHUCTEM TEIUIOCHA0XEHHSI HOBBIX PallOHOB Ha IEPBOM
sTane Tpedyercs BbpIOpaTh HampaBieHUE (Tpaccy) TEIUIOBBIX CETe OT MCTOYHMKA TeIja J0
norpebuteneif. Tpacca KBapTaJbHBIX TEIUIOBOM CETH JOJDKHA INPEJycMaTpUBaThCA B
OTBEJCHHBIX [JIS MHKEHEPHBbIX CETEH TEXHUYECKUX I10J0caxX, MapajljedbHO KPACHBIM JIMHUAM
yJIul, JOporaM, BHE IpOEe3)Kel 4YacTh M IMOJOCHl 3eleHbIX HacaxaeHuil. Cremyer uszbderaTh
MPOKJIAKK TPYyOOIPOBOJOB BOJIM3M TpPaMBaWHBIX JIMHHUMA, 3JIEKTPUPUIMPOBAHHBIX KEIE3HBIX
JOpOT U OTCAChIBAIOUIMX KaOeslel IMOCTOSIHHOTO TOKAa, a TakK)Ke IepeceuyeHus C HUMHU BO
n30eKaHne HEOOXOJUMOCTH YCTPOUCTB OT OJYKIAIOLIUX TOKOB.

Ha pucynke 3.1 mnoka3zaHa NOpUHLMIIHMAJIbHAs CXE€Ma paJAMaIbHOM TEIJIOBOW CETU OT
aBTOHOMHOM KOTEJIBHOM, OT  KOTOPOM  IIPOJIOKEHBI  KBapTalbHblE  TEIUIONPOBOABI K
MOTPEOUTEIISIM.

z)

Pucynok 3.1. Cxema paananbHoi
7 KBapTAJIbHOU TEIIJIOBOM CETH.
AK — aBTOHOMHas KOTeIbHAS

[Ipu BBIOOpE Tpacchl KBapTalbHBIX TEIUIOBBIX CETEH HMCXOASAT M3 CIEAYIONINX OCHOBHBIX
YCIIOBHH: HAJEKHOCTH CHUCTEMBbI TEIJIOCHAOKEHUS, OBICTPOM JIMKBUIAIMK BO3MOXKHBIX
HEMONAJ0K W aBapuid, 0e30MacHOCTH pPabOTHI OOCTYKMBAIOUIETO MEepCOHaNa, HaWMEHbBIIEH
JUTMHBI TETUIOBOM CEeTH W MHHUMAJIbHOTO oO0BeMa paboT mo ee coopyxkeHwto. [lpu sTom
YYUTBHIBAIOT BO3MOKHOCTh COBMECTHOM MPOKJIAJKU TEIIONPOBOJIOB C JAPYTUMU HMH)KEHEPHBIMU
CETAMH, €CIIH OTO JOIYCKAeTCS IO YCJIOBUAM HAJACKHOCTH BCEX CEeTel W OE€30MacHOCTH HX
00CIIyKUBaHUS.

Bri6op Tpaccel mpou3BoAsAT Ha pabodyeM TEHIJIaHE MO MacmTady, Ha KOTOPOM JOJDKHBI
OBITh yKa3aHbl BCE CYIIECTBYIOIINE HAA3EMHBIE U TOJ3EMHBIE COOPYXKEHUS H OOBEKTHI
MEePCIEKTUBHOTO CTPOUTENBCTBA. Tpacca JMOMKHA OBITh MO BO3MOXHOCTH TMPSIMOJMHEWHOW M
MpoJieTaTh B OJHOH CTOpOHE TMpoe3na WM 3acTpoiiku. Ecimu HEBO3MOXHO u30ekaTh
MePECEYEHHUs, TO OHU JOJKHBI BBIMOJHATHCSA MOA yriioM 90° M B HCKIIOYUTENBHBIX CIydasx -
noJ yrjaomM He MeHee 45°. YKIIOH Tpacchl Ui BOJSHBIX TEIUIOBBIX CETEeM MPUHUMAETCS He

menee 0,002.
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I'mppaBnuueckuii  pacueT TpyOONpPOBOAOB  ABJISETCA OJHMM W3 BaKHEHWIIMX  OSTaloB
IIPOCKTUPOBAHUSA M OKCIUIyaTallUM KBAapTAJIbHBIX BOJSHBIX TEIUIOBBIX CETEH, CIEAYIOIUN 3a
OIPEJICJICHUEM pACUETHBIX TEIUIOBBIX HArpy3oK, BbIOOPOM Tpacchl U OIPEICICHHUEM pPacueTHBIX
pacxol0oB CETEBOM BOABL. ['MIpPaBIMYECKUH PACUET BBINOJIHACTCS OTHCIBHO IO KaXJAOMY Y4YacTKy
KBAapTAJIbHBIX TEIUIOBBIX CETEH, Ha MPOTKEHUHU KOTOPOTr0 BHYTPEHHUE UAMETPhl TPYO U pacyeTHbIe
pPacxo/ibl CETEBOM BOJIBI OCTAOTCSI HEU3MEHHBIMM.

B 3agauy ruapaBiaMueckoro pacdera BXOAUT: YCTAHOBJIEHHE IPOIYCKHOM CHOCOOHOCTH
TpyOOmpoBOAOB st  oOecredeHuss NOTpeOuTeNneil HEoOXOIUMBIM PacXoJIOM TETJIOHOCHUTEIS;
OIlpeJieJIeHue TUaMeTpoB TPyOOIpOBOAOB; OIIpeeIEHUE NTOTEPH JaBlIeHUs (HAmopa); yBs3Ka BO BCEX
TOYKaX CUCTEMBI JABJIECHUS IIPU CTATUYECKOM U TMHAMUYECKOM PEKUMAX.

Pe3ynpTaTroM  NpaBWJIBHO  BBINOJIHEHHOIO  TUAPABIMYECKOIO  pacyera  TpyOOIpPOBOJOB
KBapTaJbHBIX TEIIJIOBBIX CETEH SBJIAIOTCS:

l)onpenenenue nmo 3aJaHHBIM PAcCUETHBIM PACXOJAaM BOJbl BHYTPEHHHX IUAaMETPOB TPYyO s
KaXJIOr0 ydacTKa TEIUIOBOM CETH, NIpUYEeM OTHMH JHAMETPAMH B COYETAaHUU C JUIMHAMHU
TpyOOIPOBOJOB M CHOCOOOM HX MPOKJIAJIKU B OCHOBHOM ONPEAEISIOTCS KAaIUTAJIbHBIC BIOXKEHUS U
pacxozsl METAJIA Ha COOPYKCHHUE CETEH;

2)onpeneneHue NepenajoB AABICHHUs TEIUIOHOCUTENs B Mpejenax KaxIoro ydacTka IpH
3aJlaHHBIX PacxXo0/ax €ro, a TAaKK€ M3BECTHBIX BHYTPEHHUX JAMaMETpax U JJIMHAX TPyO0 Ha JaHHOM
ydacTKe. OTH Iepenanbl JaBICHUS SBISAIOTCS HCXONHBIMH U1 IIOCIEAYIOLIETO OIpPENEICHUS
NOTPeOHBIX HAMMOPOB MEPEKAUYMBAIOIIMX CETEBBIX HACOCOB, & B COYCTAHWHU C JIAHHBIMHU O JABJICHHSIX
BO/bl B CETAX INpHU HepabOTaoLMX HacocaX (CTaTHYECKHE DPEXHMbI) -  Takxke JUIsl aHaiau3a
THIIPABIMYECKUX PEKUMOB CETeH NpH pabOTaroIUX Hacocax (IMHAMUYECKHE PEKUMBI);

3)onpeneneHue pacxoJ0B TEIUIOHOCUTENS HA JIaHHOM Y4YacTKE, COOTBETCTBYIOIIMX H3BECTHBIM
auaMeTpaM TpyO M BbIOpaHHBIM 3HAUEHMSIM MEpenajoB JIABICHUS, OTHECEHHBIM K OJHOMY
MeTpy AyuHbl TpyO. Takue pacueTsl HEOOXOIUMBI MPU PACCMOTPEHUN ABAPUIHBIX PEXKUMOB padOTHI
TEIUIOBBIX CETEH, a TaKXkKe MpHU pa3pabOTKe MPOEKTOB UX PACIIUPEHUS U PEKOHCTPYKIUH.

OCHOBHBIMU HCXOAHBIMHU JIaHHBIMH THPABIMYECKOTO pacueTa TpyOONpPOBOAOB KBApTAIbHBIX
BOJSIHBIX TEIUJIOBBIX CETEH SBIISIIOTCA PACUETHBIE PACXOJbl BOJBI HA OTACIIBHBIX y4acTKax. PacueTHble
pacxo/ibl CeTeBON BOJBI YUUTHIBAIOT BUJI CUCTEMbI TEINIOCHAOKEHHMSI, CIIOCOO peryInpoBaHMs OTIyCKa
TEIUIOTHl U CXEMbl MPHUCOEIUHEHUS CUCTEMBI TOPSYEr0 BOJOCHAOXKEHHS K KBAapPTAJIbHBIM TEIJIOBBIM
cersiM. CyMMapHble pacyeTHBIE pacxoAbl CETEBOM BOJBI ONPEIENSIOTCS IIyTEM CYMMHUPOBaHUS
pacueTHBIX pacxoJO0B BOJbl Ha OTOIUIEHHWE, BEHTUJISLHUIO U ropsyee BOJOCHAOKEHUE OTIEIbHBIX
3JTaHUM.

Pacxonsl ceTeBOM BOABI ONPENEIAIOTCSA I OTOIMUTENBHOIO W HEOTONMUTEIBHOIO IEPUOILOB
paboThl KBapTaJIbHBIX TEIJIOBBIX CeTEN. B OTKPBITBIX cHcTEMax TEIJIOCHA0KEHUS TaKyKe ONpeesieTcs
pacxoJl ceTeBOi BOJABI B PEKUME MAKCHMAaJbHOTO BOjOpazbopa M3 TpyOONpPOBOJOB KBAPTAIBHBIX
TEIUIOBBIX CETEN.

CymMmapHble pacxofbl CETEBOM BOJBI B ABYXTPYOHBIX BOJSHBIX KBAPTAJIbHBIX TEIUIOBBIX CETSIX B
OTKPBITBIX M 3aKPBITHIX CUCTEMAaX TEMJIOCHA0XKEHUS MPH LIEHTPATbHOM KaueCTBEHHOM PEryJIHpPOBaHUU
OTITyCKa TEIUIOTHI JIJIs1 OTOIUTEIBHOTO IEPHO/1a OIPEIEAIOTCS

G, = GG +G11 +ky xG (4.1)

d

rae G, Gy, G, - pacueTHbIe pacxoJbl BOABI HA OTOIUICHHE, BEHTHWISIIMIO U TOpsUee
BOJIOCHAOKEHHE, KI/C;

ihm, xric

k3 - koo puIHeHT, yIUTHIBAIOMINI JIOTI0 CPETHEr0 pacXoia BOABI Ha Topsdee BOJIOCHAOXKEHUE,

npunumaercs mo CHulL.Ilpu perynupoBanuu 1o Harpy3ke OTOIUICHHMs 3HaueHue Kod(duuuenta k3
MPUHUMAIOTCSI paBHOM 1, B OCTaJIbHBIX ciydasx 1o tadmure 4.1

Tabmuma 4.1.
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CucreMa TeIuIoCHAOKEHUS Temnosoii morok, MBT Koaddumuent Kz

OTKPBITas Menee 100 1,2

3aKphITast Menee 100 0,8

PacueTHBIC pacxoasl BOALI ONPEACHIIOTCS |

Ha OTOILIEHHE - , 3 (4.2)
[ Q i " ID KI IL
G” P ’
¢ x (TUL To2 )
Ha BEHTHUJISALUIO | Q; <10 3 4.3)
0 v = ; , Kric
¢ (fl -T2, )

Ha ropsuce BOI[OCH3.6)KGHI/IC B OTKPBITBIX CHUCTEMAX TENI0CHAOKEHNUS :

Q}HH )(lﬂ}

cpeaHuil - {}] hm “ ) L Kr/c (4.4)
X —
h I
3
Qh max 10
MaKCUMabHBIH - O = , Krie
Lh max ex(ty —1.) (4.5)
h C

Ha ropsuee BOI[OCH8.6)K€HI/IC B 3aKPBIThIX CUCTEMAX TEIUIOCHA0KEHMS :

a) npu HapaHHCHLHOﬁ CUCTCMC IPUCOCANHCHUA BO,[[OHO,I[OFpGBElTCJ'ICfI .

3
), %10
O _ -hm .

CpeHnn G,n'”" - ﬁ . Kric (46)

C- ral - r.'!

MAaKCUMAalIbHBIA - (7 — Qﬁmm x10° ;
hmax . " [ - 5 KI.-'IC (4'7)
c: (Iul - T"‘)

6) IpU ABYXCTYIICHYATBIX CXCMaX MPUCCOCIANHCHUSA BO)IOHOI[OFpCB&TCJ’ICfI .

'Q w -ID1 { 55 . .i'" b
CpEeIHUU - Gr”“ = o . + 0,2 |, kric
per . c* l’;rrljll - rITZ} LSS -1 J “8)

0.55xQ,  x10°

MaKCUMAJILHBIA - Gan = P P
. [T”| — Ty }

s KI/c (4.9)
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rae Q,, Q,, - MaKCMMaJIbHbBIC TEIUIOBBIC TOTOKH HA OTOIJICHHE U BEHTHIIALINIO, MBT;
Qnm -CpeaHUI TEIUIOBOM MTOTOK HA ropsiuee BOJOCHA0OKEHHE B OTONUTENBHBIN Iepruoa, MBT;

Qhmax- MAaKCUMAJTBHBIN TEIIOBOM MOTOK Ha TOpsiuee BOJIOCHAOKEHUE B OTOMMTEIbHBINA ITepHo, MBT.
C - yneapHas TEIJIOEMKOCTh BOIbI puHUMaetcs - 4,19k /x/(kr °C);

To1. 71, T2 Top “TEMIIEPATYPBI BOJABI B IOJAIONIEM M 00pPaTHOM TpyOONpPOBOJAX TEIIOBOM CETH
IIPY PACUETHOM TEMIIEPATYPE HAPYKHOI'O BO3yXa t;
761, - TEMIIepaTypa BOJIbI B [TOIA0IIEM TPyOOIIPOBOIE€ TEIUIOBOM CETH B TOUKE M3JIoMa rpaduka
temneparyp Boasl t, °C;

Toz - TEMIIEpaTypa BOJbI B 00paTHOM TPYOOIPOBO/IE TEIUIOBOW CETH MOCIE CUCTEMBI OTOIICHUS B
TOUKe H370Ma rpaduKa TeMmeparyp Bobi t , °C;
Z 3- TeMIiepaTypa BOJbI [TOCIIe apajlieIbHO BKIIFOUEHHOTO BOJOMOAOTPEBATENs B TOUKE U3JI0Ma
rpaduka TeMIeparyp BObl t,, °C, npunumaercs 30°C;
th=60°C-TemmepaTypa BOJIbI, MOCTYIAIONICH B CHCTEMY TOPSYETO BOJOCHAOKECHHSI TOTpeOuTeNe; te,
t°c-TeMmepaTypbl X0n0qHOH (BOAOIPOBOIHOM) BOABI B OTOMUTENbHBINA U HEOTOMUTENbHBIN EPUOIL,
IpU OTCYTCTBHH JAHHBIX IPUHUMAIOTCS paBHbIMu tc=5°C, t°=15°C.

PacuertHsblit pacxo/ ceTeBoi BOJIbI B HEOTOIUTEIBHBIN TIEPUO/I B OAAIOIIEM TPYOOIIPOBOE
JIBYXTPYOHBIX TEIIJIOBBIX CETSAX 3aKPBITOM CHUCTEMBI TETIOCHAOKEHUS OIpeIesieTCs

Q}: max

C - (T — T
ol

Gus ") B xrse (4.10)
3

PacueTnbIit pacxoja ceTeBoii BOJbI B HEOTONMUTEIBHBIN MEPUOJ B ITOJAOIIEM TPYOOTIPOBOIE
JBYXTPYOHBIX TETIJIOBBIX CETSAX OTKPBITON CUCTEMBI TEIUIOCHAOKEHUS OTpeIeTseTCs

Ggq = B*xGihmax» kr/c (4.11)

rie Gihm-MaKCUMaITbHBIN pacxo/1 BOJBI HA ropsiuee BOJJOCHAOKEHHE;

[ -nmorpaBoYHbIN KOAPPHUIIUEHT.

JUJ1st OTKPBITBIX CUCTEM TETUTOCHAOKEHHSI TIPH TEMIIEPATYpPE XOJIOIHOM (BOIOIIPOBOIHO) BOJIBI B
HEOTOINUTENLHBINA TIEPUO]T

24%0, x10° (4.12)

Glhmax = ; , Kr/C
(‘X(fh —f;,)

PacuetHblii pacxon cereBoil BOJbl B 0OpaTHOM TpyOONpOBOJE TEIJIOBOM CETH B OTKPBITHIX
cucTeMax TeIUIOCHA0KEeHUsI B HEOTONUTENbHBIN Nepuo npuHuMaeTcst B pazmepe 10% ot pacueTHoro
pacxojia Bofbl, onpeaesaeHHoro mno gopmyne (4.11)

G; =0.1x Bx G max - Kr/c (4.13)

Qhmax

Jnst motpebureneit > 1.0 npu oTCYTCTBUU 0aKOB-aKKyMYJSTOPOB, @ TaKXke C TEIIOBBIM

omax
notokoM 10 MBT u MeHee CyMMapHBIi pacueTHBIA pacxo/ BOABI OIPENEISIETCs
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(Jd = '[Ji + [lv + {]hIﬂBX. xric (4.14)

I'mppaBinueckuii pacdeT pa3BETBICHHBIX KBAPTAJIbHBIX TEIJIOBBIX CETEM BBIIOIHACTCSA IO

METOAMKE I OI00pa AMAMETPOB TEIUIONPOBO/IOB MO 3HAYCHUS YJCIBbHBIX MOTEPh NaBJICHUS Ha
Tpenue. [‘mapaBnuueckuii pacyer cHayaja BBIIOJIHSIOT IJIi TPYOOIPOBOJOB OCHOBHOM
Maructpanu. s TuIpaBInYECKOro pacuera TpyoorpoBoA0B HEOOX0IUM OIpeAeTICHHBIH HAbOP
3HaYCHUH BHYTPEHHUX AUAMETPOB TPYO, COOTBETCTBYIOIIUN PUHATOMY COPTAMEHTY 3TUX TPYO IS
BOJISIHBIX TETIJIOBBIX CETEH.

Huamerpsl TpyO moa0OuparoT Mo CpeHEMY THAPABIMYECKOMY YKIOHY, IPUHUMAS yJelIbHbIC
notepu AamieHus Ha Tpenue go 80 Ila/m, yro nmaer pemenue, Oiau3koe K onTuMmaiabHOMy. [lpu
ONpeNelieHuH JAUaMeTpoB Tpyd NpPUHUMAIOT 3HA4YeHHe KodddUIMeHTa HKBUBAJICHTHOU
IEPOXOBATOCTH TPYO K5, paBHOE 0,0005 M, a cCKOpOCTh ABMXKEHUS TEINIOHOCHUTENS He Oosiee 3,5M/c.
JlnameTpsl pacrpeaenuTeNbHbIX TPYOOIIPOBOJOB MPUHUMAIOT HE MeHee 50 MM,

[Tocne ompeneneHuss IUAMETPOB TPYO IO ydYacTKaM MAarkucTpald TOJCYUTBHIBAIOT CYMMY
KOX(Q(PHUIMEHTOB MECTHBIX CONpPOTHBIICHHH, UCIONB3Yysl CXEMy TEIUIOBOH CETH, JaHHBIE TII0
PaCTOJIOKEHUIO 3aJIBUKEK, KOMIIEHCATOPOB U JAPYTUX COMPOTHUBICHUN M 3HAYEHUS K0d(D(PHUIIMEHTOB
MECTHBIX CONpOTUBICHMM & [l KaXIOro ydacTka HaxoOJSIT OSKBUBAJICHTHYIO MECTHBIM
CONPOTUBIICHHUSIM JMHY Tipu XE=1 (Tabnuia 4.2.) U pacCYMTHIBAIOT SKBUBAJICHTHYIO JUTHHY |5 mis
storo ydactka. [locie ompeznenenus |5 3akaHUMBAOT pacyeT MarucTpaid W ONPEACISIOT MOTEPU
Hamopa B HEW.

Tabmuna 4.2.
3Hauenns K03¢gPprUuMEeHTOB MECTHBIX CONIPOTHBIJIEHHUI & I AeTajiei
TPY0OONPOBO0B, KOMIIEHCATOPOB U APMATYPbI
XapakTepucTrKa 3HaueHus § XapakTepucTruKa 3nauenus &
MECTHBIX COMTPOTUBICHUM MECTHBIX COMPOTUBICHUN
Ome0o0bi Tpounuxu
I'mytele  rmaakue monx [Ipu pa3nenennu NOTOKOB
yriom 90° npu
Rru/dsr=1 1,0 U1 IPSIMOTO MTPOX0/a 1,0
Rra/dsn=3 0,5 JUISE OTBETBIIEHUS 15
Rru/deu=4 0,3 [Ipu BcTpedHBIX MOTOKAX 3,0
['HyTele co ckiaakamu [Ipu cnusiHUM MoTOKaX 1,2-1,8
oy yriioM 90° npu
Rru/dsn=3 0,8 Apmamypa
Rru/dsi=4 0,5 3aIBHKKHU 0,5
Caapwubie o1 yriom 90° 0,85-1,3 Knanan c KOCBIM 0,5
OJTHOIIIOBHBIE 101020301 (N (S
TPEXIIIOBHBIE 0,5 Kiaman ¢ BepTUKaIbHBIM 6,0
HITUH/IETIeM
CBapHble  OJHOIIOBHBIC O6patHbie KJIaMaHbl 3,0
O] yTJIOM MMOBOPOTHBIE
60° 0,7 O6patHbie KJIAIAaHbI 7
MOIbeMHBIE
40° 0,3 CaJIbHUKOBEIE 0,3
KOMITEHCATOPBI
30° 0,2 I'psizeBuKH 10
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IIpy BBINMOJHEHUH TMAPABINYECKOIO pacyeTa OTBETBICHUH, UCIIOJIB3YIOT OCTABLIMNICS HAIOD,
Tak 4TOOBbl B KOHIIE KaXJJOTO OTBETBJICHMS COXPAHSIICA HEOOXOIMMBIM pacrojiaraeMblii Hamop, a
yIeJabHbIe TOTepU naBieHuss Ha Tpenue He mnpesbimanu 300 Ila/m. [lmameTpbl OTBETBICHHIMA
IIPUHUMAIOT HE MEHEe 25 MM. DKBHUBAJICHTHBIE JJIMHBI U [TIOTEPU HANOPA HA y4acTKaX OTBETBICHHUU
OIPEACISIIOTCS  AHAJIOTMYHO MX OIPENCIEHUIO JUll  OCHOBHOW Mmarucrtpanu.llpu nBukeHun
TEIUIOHOCUTENS IO TPYOOIpOBOJaM KBapTalbHOM TEMJIOBOM CETH MOTEPU JaBJIECHUS CKJIAJbIBAIOTCS U3
IIOTEPh JAaBJICHUS MO JUIMHE (JIMHEWHBIE) U MOTEPH JABJICHUS B MECTHBIX CONPOTUBIECHUAX. Ilotepu
JABJICHHS HA y4aCTKE TEIUIOBOM CETH OINPEAEIIAIOTCS

AP = AP, + APy, 1a, (4.16)

rane AP,- 7nuHeiHble TOTEepH MAaBIICHUS, NPEJICTABISIIONIME COOON TMOTepu JaBJICHUS Ha
NPAMOJIMHEHHBIX yyacTkax, [1a;

AP,- moTepu JaBleHUsS B MECTHBIX COMPOTHUBIICHUSX (B apMaType W OOOpPYIOBAHHH TEIUIOBOM
cetn), [1a.

JluHelHbIe MOTEpU JaBICHUS HA yYaCTKE TETJIOBOU CETH OMPEIEISIFOTCS

APJI = R}'[ " L, Ha, (417)

rie R,- ynenbHbIe IOTEpH AaBICHHS HA OJHOM IIOTOHHOM MeTpe TpyOorpoBoaa, [1a/m;
L- nnHa yyacTka TpyOorpoBoja, M.

Jlns ymoOcTBa pacuera BOASHBIX TEIUIOBBIX CETEH yIEIbHBbIC JHHEHHbIC MOoTepu aaBieHus (R,)
MOXHO OIpPEACNUTD 1Mo Tabiuiam. [Ipu ruapaBinueckoM pacyeTe BOASHBIX TEIJIOBBIX CETEH 3HAUCHUE
a0COJIIOTHOM PKBUBAJICHTHOM mIepoxoBaTocTH npuHumaercs Ke=0.0005 m.

HOTepI/I JAaBJICHUS B MECTHBIX COIIPOTUBJIICHUAX TEIIOBOM CETH OIMPCACIIAOTCA:

ap, =x¢ X0 (4.18)

I'ne cymma k03 (DUITHEHTOB MECTHBIX COMPOTHUBIICHUI Ha YIaCTKe TEIUIOBOM ceTH (Tabmumna 4.2)

-TUIOTHOCTH BOABL, 958,4 KF/M3;

V-cKOpoCTh BOIBI, M/C.

[Ipu pa3zpaboTke KBapTaIbHBIX TEIJIOBBIX CETEH, KOTJ]a HEU3BECTEH XapaKTep U KOJTUIECTBO
MECTHBIX COIPOTHUBJIEHUH MO y4acTKaM, MOKHO MOJIb30BaThCS SKBUBAJIEHTHOM JIJIMHON MECTHBIX
CONPOTUBJICHUI B JOJISIX OT JIMHEWHOW JIMHBL. [loTepu naBieHNs] B MECTHBIX COIPOTUBIICHUSIX
TEIJIOBOM CETU ONPENEISIOTCS

APw= a AP, =a - R - L= Ry, - LeIla, (4.19)
riae L. -KBuBanieHTHAs IJIMHA MECTHBIX COITPOTHUBIICHHM, M;

L-uinHa ydacTka TpyOoIpoBoa, M;

0-K03((DHUIMEHT, YIUTHIBAIONIUN JIOJII0 TIOTEPh JABJICHUS B MECTHBIX COMPOTUBIICHUSAX, 3aBUCUT
0T JauaMeTpa TpyOOmpoBOAa, THUIA KOMIIEHCATOpa M BHUJA TEIUIOHOCHUTENS B TEIUIOBBIX CETSX,
MpUHUMAaeTCs 1o Tabnue 4.3.
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Tabnuma 4.3.
3navenus koddpduumenrTa o

JlumeTp ycIoBHOTO Koadduuuenta o
Tun xomnencaropa poxozaa JUTSl BOASIHBIX TEIUIOBBIX
TpyOonpoBoIa ceTeit

Pa3BeTBieHHBIC TEIUIOBBIE CETH

[T-o6pa3Hbie ¢ THYTHIMU o 150 0,3
OTBOJAMH 175-200 0,4

250-300 0,6
[T-o6pa3Hbie cO CBAapHBIMH HIIH 175-250 0,6
KPYTOU30THYTBHIMH OTBOJaMHU 300-350 0,8

400-500 0,9
CaJILHUKOBBIE o 400 0,3

HOTepI/I HAABJICHUSA Ha Y4aCTKC TEIJIIOBOM CETH OIpCACIIAOTCA :

AP =Ry(l+a) =Ry xLy,, Ia (4.20)
I'ne Lypy=L+L. — npuBenennas anuHa y4acTka ,M.

ITorepu Hamopa Ha y4acTKe TEIJIOBOM CETH ONPEAEISIOTCA

AH = AP , M.BOJL.CT. (4.21)

g

r7e § — yCKopeHHe cBOOOTHOTO maieHus ,paBHO 9,81 M/cek>.

3Has MoTepH Harmopa B MOJAIOIINX U 00paTHBIX TPYOONPOBOIaX, a TAKIKE HEOOXOJUMOTO
pacmnosiaraeMoro Hanopa B KOHII€ MarucTpaiau, KOTOPbIM HA3HAYAETCS C y4€TOM T'HJIPABINYECKON
YCTOWYUBOCTU CUCTEMBI, OMPEEIIIOT HEOOXOAMMBIN paclojaraeMblii Hamop Ha BBIXOJIE U3
ABTOHOMHOM KOTEJIbHOM.

IIpaBUIIBHO BBINOJIHEHHBIM THAPABINYECKUM pacyeT TEIUIOBBIX CETEW IO3BOJIET PELIUTh
CIIEYIOIIME BOMIPOCHI: BBIICHEHHE YCIOBUH pabOThl aBTOHOMHOM CHCTEMBI TEIJIOCHA0XKEHUS IPHU
Pa3NIUYHBIX THAPABINYECKUX PEXKHMax; BbIOOP CXEMBbl MPUCOCTUHEHUS TEIUIOBBIX MOTpeduTenei K
KBapTaJlbHOW TEIJIOBOM CETH; YCTAaHOBJIEHHWE XapaKTEPUCTUK HACOCOB U JAPYroro 000pYyIOBaHHS
ABTOHOMHOM KOTEJILHOM; OIPEIEICHUE CTOMMOCTH KBAPTAJIbHBIX TEIJIOBBIX CETEM.

KoHTpoJibHBbIE BOIIPOCHI.
. CxeMa TEIUIOBBIX CETEH ¢ UEPAPXUUECKUM ITIOCTPOECHUEM.
3aaun rUAPaBINUYECKOr0 pacueTa KBapTalbHBIX TPYOOIPOBOIOB TEILIOBBIX CETEH.
Pacxop ceteBoit BO/IbI B OTONUTEIBHBIA NEPUO JUIS OTKPHITON CUCTEMBI TETNIOCHAOKEHHUS.
Pacxon cereBoii BOJBI B OTOMUTENBHBIN MEPUOJ VIS 3aKPHITON CHCTEMBI TETUIOCHA0KEHUSI.
Pacxop ceteBoit BO/IbI B HEOTONUTEIBHBIA IEPUOJ JUISI OTKPBITOM CHCTEMBI TETNIOCHAOKEHHUSI.
Pacxop ceTeBoit BO/IbI B HEOTONUTEIBHBINA IEPUOJL JUISI 3aKPBITON CUCTEMBI TETIJIOCHA0KEHHUS.

SoukhwdpE

Jlekuma 5. JleneHTpain3oBaHHbIe CHCTEMbI FOPSYEro BOAOCHAOKEH U,
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l'opsuee BomocHaOXeHHE HEOOXOIUMO Uil OOECIEeYeHHS KOMMYHAIbHO-OBITOBBIX —HYXKI
notpebureneii. [lo Ha3HaueHHIO MOTpeOUTENEN pa3IUYyalOT CUCTEMBI TOPSUEro BOJIOCHAOKEHHS
KHJIBIX, OOLIIECTBEHHBIX U MTPOU3BOICTBEHHBIX 3/1aHUi. ['opsiuee BOOCHA0KEHUE — 3TO OJJUH U3 BHJIOB
KPYTJIOrOJIOBBIX TEIUIOBBIX HArpy3o0K, IMOTpediieHne ropsiueid BOAbI B 3/IaHUSX HEPABHOMEPHO B
TEYEHHWE EIUHMIIBI BPEMEHM (4aca, CYTOK), XOTS IOCTYIUIEHHE TOpsiued BOJABI K BOJOPa30OpHBIM
nprubopaM HempepbIBHOE.

CucTeMbl TopsYero BOJOCHAOKEHHS COCTOST U3 MCTOYHHKA JUISI IPUTOTOBIICHUS TOPSYEH BOJIBL,
TpyOONpPOBOJOB, MO KOTOPHIM BOJA TMOCTYNMaeT K BOAOPa3OOpHBIM mpubopam moTpeduTeneid U
npuOOPOB ISl PETYIMPOBAHUS MTAPAMETPOB M KOHTPOJIS PACX0Aa TETFIOHOCUTEIS.

Ilo MecTy pacnojoeHusi MUCTOYHMKA JUIsl NPUTOTOBJICHUS TOpPSUEH BOJBI CUCTEMBI I'OPSYETO
BOJIOCHA0)KEHUSI OBIBAIOT IICHTPAJM30BAHHBIE M JCIEHTPAIM30BaHHBIC. B IEHTpaln30BaHHBIX
CUCTEMax ropsiyasi Bojia OCTymaeT K OOJIbLION TpyIine MoTpeOuTeield U3 BHEIIHUX TEIUIOBBIX CeTel
OT KBapTAJIbHBIX aBTOHOMHBIX KOTEJIbHBIX.

JleleHTpaIn30BaHHBIE CUCTEMBI TOPSYETO BOJOCHAOKECHHSI 00CCIICUHBAIOTCS TOPSYCH BOJIOH OT
MECTHBIX UCTOYHHKOB - YCTPOICTB, pa3MEIIEHHBIX B HEMTOCPEACTBEHHON OJIM30CTH OT BOAOPA300PHBIX
npuOopoB. JleneHTpann30BaHHbIE MM MECTHBIE CHUCTEMBI TOPSYETO0 BOJOCHAOKEHUS MPHUMEHSETCS
IIpU OTCYTCTBUM LIEHTPAIM30BAHHOTO TEIJIOCHAOKEHUA. B Takux cucTeMax HMCTOYHUKOM Tropsyeit
BOJBI B JKWJIBIX U OOIIECTBEHHBIX 3aHUSIX SBJIETCS Ta30BbI€ AJIEKTPUUECKUE BOJOHATPEBATENN WU
BOJIOTpEHHbIE KOJIOHKH Ha TBEPJIOM HJIM T'a3000pa3HOM TOIUIHBE.

B aBTOHOMHBIX cUCTEMax TEIIOCHAOXKEHUS IMOATOTOBKA IOpsSdYei BOJbI OCYIIECTBISETCS B
KOTEJIbHON WM B MECTHBIX TerOBbIX myHKTax (MTII), u3 koTOphIX BOJa MOCTyMaeT B MECTHBIE
CUCTEMBI Topsuero BojaocHaOxeHus. Ilo MecTy akkymynupoBaHHsSI ropsuyeil BOJbI pa3InyaroT
CUCTEMBbI C UHAUBUAYAJIbHBIM akkymysnpoBaHueM MTII u ¢ neHTpanbHbIM aKKyMYyJIHPOBAaHUEM Y
HCTOYHUKA TEIUIOTHI - aBTOHOMHBIX KOTEJIbHbIX.

[IpuroToBnenue ropsyeil BOABI JUISI CUCTEMBI TOPSUErO BOJOCHAOKEHHS B ABTOHOMHOM
KOTEJIbHOM MMEET CIIEYIOIIE IPEUMYIIECTBA:

* yMEHbIIIEHHWE OOIIero 4YHuclia TEeMIOTEeXHUYeCKoro o0opyaoBaHus (TMoJIOTpeBaTeNeH,
LUPKYJISLHUOHHBIX HACOCOB, PETYIATOPOB TEMIIEPATYpPHI U JP.);

* BO3MOKHOCThH IEHTPAJIM30BAaHHON OOpPabOTKM MECTHOM BOJIONPOBOJIHON BOJBI C IIEJBIO
NPEIYNpPEXKACHUST KOPPO3UU CUCTEM TOPSYEro BOJOCHAOKEHUS; COKpAIlEHHE SKCILTyaTallMOHHBIX
3arpar.

OpHako MPUTOTOBJIEHHWE TOpsAYed BOJBI B aBTOHOMHOH KOTEJIBHOM MMEET U CYLIECTBEHHBIE
HEJOCTaTKHU:

* CJIO’)KHOCTb PaBHOMEPHOTO PaCIpeeNICHUs TOPSIYel BOABI MEXKY OTAEIbHBIMU 3JaHUSIMU;

* CIIO)KHOCTb HaJaJKH CHCTEMBl TOpSYEro BOJOCHAOXKEHUS; CYIIECTBEHHOE CHIKEHHE
TeMIepaTypbl ropsiueit BoJibl y Hanboliee yaaaeHHbIX MOTpeOUTENeH.

C yyeToM yKa3aHHBIX BbIIIE NPUYUH, BHIOOP MOATOTOBKHM TOpsiueil BOJbI B aBTOHOMHOM
KOTEJIbHOM B KaXIOM KOHKDETHOM CiIy4yae IOJDKEH IOATBEPXKAATHCS TEXHUKO-DKOHOMUYECKUM
pacueToM.

CxeMbl MECTHBIX CHUCTEM TOpSYEro BOJOCHAOXKEHHUS 3aBUCSAT OT HA3HAYeHHs] U pa3MepoB
3aHMs, XapakTepa W3MEHEHMs TeIUIOBOW Harpy3ku M psjaa apyrux ¢axropon. Ilo crmocoOy
MIPOKJIAJIKU TPYOOIIPOBOAOB OT MecTa pacnoyiokenus MTII B 3nanuu 10 Bogopa3z0opHbIX IprubopoB
pa3IUyaroT MECTHBIE CHUCTEMbI TOPSYEro BOJOCHAOKEHHS C BEpPXHEH M HIDKHEH pa3BOIKOH,
TYNHUKOBBIE M C IUPKYIAUe ropsyeit Boasl. [lo cnoco0y mupKyasiuu ropsyeil BOAbl CHCTEMBbI
TOpSIYEr0 BOJOCHAOKEHUSI MOAPA3JENAIOTCS Ha CHUCTEMBl C E€CTECTBEHHOH W NPUHYAMTEIBHOM
LUAPKYISLUEH.

B HeOONpIIMX MaNOATaXKHBIX KHIBIX AOMax C MEPHOAMYECKHM BOJOCHA0KeHHEM, B OaHHO-
MPAYeYHBIX XO3SAUCTBAX C IOCTOSHHBIM BOJOPa300pOM HCHOIB3yeTCs Hauboliee TPOCThIE U
JICIIEBBIE MYNUKOBbLE CXeMbl C BepXHel pa38o0KoU MpyOOnpo8o008 u 6AKOM - AKKYMYIAMOPOM
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(pucynoxk 5.1).

Pucynok  5.1.TynukoBas  cxema
- g 1 - 2 TOpsIYEro BOJOCHAOKEHHS ¢ BEpXHEH

t l pa3BoIKOH M 0aKOM-aKKyMYJISTOPOM.
1 - BogonpoBogHas BOa;

L 1 - CeKIMOHHBII BOJOHATPEBATENb;

3 - BepXHU#l OaK-aKKyMYJISITOp C
HOIIJIABKOBBIM KPAHOM;

4 - Bogopa3bopHbIe TPUOOPHI;

L2 PT - perynarop remneparypsl.

1 2

T

I'opsiuee BomocHaOXKEHHE, OCYIIECTBISIEMOE OT KBapTalbHBIX BOISHBIX TEIUIOBBIX CETeH
ObIBacT JIBYX BHJIOB: C HEMOCPEACTBEHHBIM BOAOPAa300pHOM B  OTKPBITBIX CHUCTEMax
TEIUIOCHAOXKEHUS M. HarpeB BOJOMPOBOJHOI BOABI B BOJOHArpeBaTesiX B 3aKPBITHIX CHCTEMax
TeIUIOCHA0KeHUs. B 3MaHMAX ¢ pasBOASIIUME TpyOOmpoBOAaMHU OOJIBIION UITMHBI, TPUMEHSIOT
CXEMBI C IPUHYIUTEIbHON UPKYIALKEH C TOMOIIBIO HACOCOB U BOJOHArpeBaresieM (PUCyHOK 5.2).

Pucynok 5.2. Cxema ropsiuero BOJOCHAOXEHUS C HUXKHEH

Pa3BOAKOW U NPUHYAUTEIBHOU LIUPKYIIALUCH.
1,2-TpyGornpoBo/ibl TEIUIOBOW CeTH; 3-BOIOHATPEBATENb;4-PETyasTOP
TEMIIEPATYPBI; S-BOJAONPOBOAHAS BOAA; O-IIUPKYISALMOHHBIN Hacoc; 7-oJaronias

JIVHUS;
8-IUpKyYIALMOHHAs TUHUS; 9-pa30opHbIi cTosK; 10- K BO1opa300pHBIM
npubopam; 11- monoreHnecymumTenb

B cxemax ropsaero BoJA0CHA0KEHHS ¢ HEMOCPEICTBEHHBIM BOIOPa300pHOM M3
TEIUIOBBIX CETEeH YCTaHABIMBAIOTCS cMecUTeNH (pUCYHOK 5.3). CMECUTeNnu B 3THX CXeMax
npeIHa3HAYCHBI
JUTSI TIOHMDKEHUS TEMIIEPATyphl CETEBOM BOJIBI, OCTYMAIOIIECH U3 MOAAIOIIETO TPYOOIIpOBOaa
TETIJIOBOM CETH, 3a CUET MOJAMEIINBAHUs 00JIee XOJI0THON BOBI U3 OOpaTHOrO TPyOOIpoBo1a
TEIIIIOBOM CETH.
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Pucynok 5.3. Cxema ropsiuero
BOJOCHAOXEHUS C
HETMOCPECTBEHHBIM BOJIOPa300poM
U3 TEIUIOBBIX CETEN U HUKHEN
Pa3BOIKOM.
1,2-Tpy0onpoBobI TEIIOBOH
CEeTH; 3-BOJIOHArpEBATEID;
4-perynarop

TeMIIepaTypsl; S-
Jpoccelb-Iaiioa;
6-BO3TyXOOTTBO/IHUK;

7-X BOJ1IOpa300pHBIM
npudopam; §-311eBarop;

9- K cucTemMe OTOIUICHUS.

BoipaBHuBaHue noTpediieHns BOAbI B CUCTEMAaX IOPsYEero BOJAOCHAOKEHUS MOYKHO PELIUTH,
YCTAHOBUB OAKU—AKKYMYJIAMOPbI, HA3HAUEHUE KOTOPHIX - YCTpaHEHUWE WM CIVIaXKUBAaHUE
AKCIUTYaTal[MOHHOTO IPOTHUBOPEUMSI MEXKJIYy HEPAaBHOMEPHBIM PEXUMOM IOTPeOJIEHUs ropsyent
BOJIbl I PaBHOMEPHBIM PEKUMOM IOJ[auy TEIUIOTHl Ha ropsiuee BOJIOCHAOKEHHE.

baky - akKyMyJIsTOpBI pa3InyaroT:

A) 10 KOHCTPYKIMU - OTKPBITBIE U 3aKPBITHIE;
b) no MecTy pacnonoxeHus - BEpXHUE U HUKHUE.

B 3aKPbIThIX Oakax COXpPAaHACTCA HAIIOP BOAOMPOBOAA, @ B OTKPBITHIX OH IIOJHOCTBIO TCPACTCH. Ho
OTKpLITLIﬁ Oak Ooitee 6630HaC€H, TaK KaK HE ABJISICTCA COCYAOM IO AaBJICHHUCM.

CucteMbl ropsuero BOJOCHAOXKEHHUS C HIKHEW pPa3BOAKOM M aKKyMYJIUPOBaHMEM MOTYT
MUMETh TOJIbKO HIKHEE PACIIONIOKEHNE 0aKOB-aKKyMYJISITOPOB (PUCYHOK 5.4).

Huwxnue Oakum HaxoAsTCs MOJA CTaTHYECKUM JAaBIEHHEM BOJABI CaMOW BBICOKOW TOYKHU
BOJZI0paz0opa, MOATOMY B HHMX Jeadpallusl BOJbl HE MPOUCXOIUT. 3anac Temia B 6akax co3gaercs
P yMEHBIIEHUH WIM TNpPEeKpalleHuH Boa0pa3dopa, Koraa MPOU3BOAMTEIBHOCTh Hacoca U
MoJIorpeBaTeNsl MPEBbIIAET HArpy3Ky ropsiyero BoJocHaOxeHus. B Takue NIEPUOBI
MOCTYIJIEHUE XOJIOJHOW BOJBI M3 BOJOMNPOBOJA B 3aMKHYTYI0 CHCTEMY YMEHBUIAeTCid WU

MOJIHOCTBIO MPCKPAIIACTCA, a HCEIPCPbIBHAA pa60Ta MoAOTrpeBATCIIA UCIIOJB3YCTCA Ha
MOBBIIICHHUE TEIIJIOBOM OHECPTHUU B CUCTCME.

2 "
'__3 — r_.

T Pucynok 5.4. Cxema ropsdero
. = L BOJIOCHA0KEHHS C HUKHUM OaKOM-
i AKKYMYJISITOPOM.
l “a 1-6 :
i [on Z — 0aK-aKKyMYyJISTOP;
i S
i
i
i

3 — MMOJIOTEHIIECYIITUTETb;,
4 — 3apsIIOYHBIIHACOC.

L]

d—{ r: | - 2 — BO3JIyXOOTBOTUHK;

]

tx -
Huxuue Oaku HAXOAATCS HOJ CTATUYECKUM IAaBJIEHUEM BOABI CAMON BBICOKOU TOYKH
BOJI0pa30opa, MOITOMY B HUX Jieadpalusi BOAbI HE MPOUCXOAUT. 3amac Teruia B 6akax co3maercs
NP  YMEHBIICHUH WM TIPEKpaIlieHuHu BOJOpa3dopa, Korja MPOU3BOJUTEIHLHOCTh HAacoca H
MOJOTpeBaTeNsl MPEBBINIAET HArpy3Ky TOpSYero BOJOCHaOkeHus. B Takue MIEPUOJIbI
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MOCTYIUIGHUE XOJIOJHOW BOJABI M3 BOJOINPOBOJAA B 3aMKHYTYIO CHCTEMY YMEHBULIAETCS WU
IIOJIHOCTBIO IIpEKpalllaeTcsi, a HelpepblBHAas paboTa MoJorpeBaTenss UCIHOIb3yeTcd — Ha
IIOBBILIEHUE TEIIJIOBOM SHEPTUU B CUCTEME.

[Tponiecc MOCTENEHHOrO 3aMOJHEHHs aKKyMYJIsTOpa ropsiueil BOJOM Ha3bIBaeTcs 3apsAKOM.
Korna pa3bop ropsiueil Boabl CTaHOBUTCSI PaBHBIM MPOU3BOAUTEILHOCTH 3apsI0YHOr0 HACOCA U
ojlorpeBaTens, 3apsAjika aKKyMyJsaTopa [peKpallaeTcs, U BBHUJY [AJEHUs JaBICHHUS B
HUPKYJISAIIMOHHOM TpPyOOIpoBoJe OOpaTHBIA KIIalmaH 3aKphIBACTCS, MpeKpamias LUPKYISIHI0
BOJIBI.

1o peoicumy pabomwl pasnuuarom 6aKu - AKKyMyasamopsl. ¢ IEPEMEHHON TeMIepaTypoi 1
IIOCTOSIHHBIM 00bEMOM (th # const; V = const) u ¢ MoOCTOSHHOW TeMIlepaTypoil U  IEepEeMEHHBIM
00BEeMOM (th = const; V # const). Kpome Toro, 6ak MOKET OBITh TOJIBKO aKKyMYJISITOPOM (PUCYHOK
5.5), a MOXET OJTHOBPEMEHHO CIIY>)KHUTh €MKOCTHBIM BOJIOHarpeBaresieM (PUCYHOK 5.6).
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a) 6) t. BCIB

tx
__Jb.; [Tap d N
[Tap -
KOHI[CHéaT f_—r‘_ 1t KOHILCEEE o —
—  |—sCIB ‘ ‘—
\. /

Pucynok 5.6. EMKOCTHBIE BOJOHArpeBaTENId,  BBIMOJIHSIONINE
OJTHOBPEMEHHO POJIb 0aKOB-aKKyMYJISITOPOB: a) OTKPBITHIH;

0) 3aKpPBITHIN.

—_—
) s——
] g
: ——
BH V ~ ” B
A i —_— — —
: - __|«B
11 e
Ot BH ot BH
>, —
) 6) ®)
h h th #const; V=const
t #const;V=const t =const; h ’
t =const;V=const
V#const

Pucynok 5.5. BapuaHnTtbl opranuzanuu pexuMoB padoThl 0aKOB-aKKYMYJIATOPOB:
a) HIKHETO 3aKPBITOr0;0) OTKPBITOTO 0€3 PeryyisTopa YpoBHS; B) OTKPBITOTO C
PErYISATOPOM YPOBHS
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Cymounblii epagux TOKa3bIBAIOT HEPABHOMEPHOCTh MOTPEOJCHUS TOpsSYEH BOJIBI
NOTPeOUTENSAMU, U TPEACTABIIET COOOH THUCTOrpamMMmy (CTOJNIOUATyI0 IaHarpamMmy), MOXKET

CTPOMTBCS, KAK B TCIUIOBBIX CIMHHIAX, TAK U HEIIOCPEACTBEHHO B M (pucynok 5.7.)

qh, viluac Cyrounblii rpaduk pacxoaa remiorsi (Boabl) Ha 'B.

(Q, kBT) 6

0 2 4 6 8 10 12 14 16 18 20 22 24
Yachbl cyToK

Pucynok 5.7. Cyrounslii rpaduk MOTpeOICHUS TETUIOTHI WJIH TOPSICH BOIBI.

Humeepanvueiti  epagux  CTPOUTCS €  HWCHOJB30BAHMEM CYTOYHOrO  rpaduka,
0a3upyrolerocss Ha CpeJHECTaTUCTUYECKUX JIAHHBIX MO PacxXoj]ly BOJABI JUIs JTAHHOTO THIIA
norpebuTenei. JImaus moTpedeHus o MHTErpaTbHOMY rpaduKy (pUCYHOK 5.8.) moKa3biBaeT
noTpeOieHne TemI0Thl WM BOJbI HAapacTarOIUM HTOIOM K TEKYIIEMY MOMEHTY BpPEMEHH.
XapakTepuCTUKOW TEKYIIEro  pacxoja TeIUIOThl sBIsAeTcs tg yria HaAKJIOHA JIMHU
NnoTpeOIeHUs K TOPU30HTAIH.

[Ipu mocTpoeHUHU B TEMJIOBBIX €IUHMIIAX U IMPH PabOTE B peKUME:

« " = const; V# const

A

max

V€5 = (fk — € )Cpp ,M3 (5.1)

o /M2 const; V = const
Amax - Amin
Ve =7 . M (5.2)
(tmax - tmin )cpp

* o CHully

TQ; TQ;
Ve, = @G, =3600¢ %’ =@ & ™ (5.3)
(55—t ),p " 1.16(55-¢)
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(0 - OTHOCHUTENIbHAs BEIUYHMHA aKKyMYJIHPYIOIIero obobeMma, ompenensemas 1o (opmyrnam
CHulla nmu o [1, Ilpunox. 7,8] B 3aBUCHUMOCTH OT KO3 (UIIMEHTa YaCOBOM HEPaBHOMEPHOCTHU

MOTPEOJICHUS TETIOTHI
h
ht _ Qhr

hr = Ah (5.4)
Qr
HuTerpaiesHbBIi rpapHik pacxoaa Boakl
60 l
50 e
i \
" P NvHuRa nofgaum - A
qﬂ: \h _f"" oCT
— -
& -
S 30 S —
-
o /:/"" g 4 — Almax
] -
o 20 —
o \
THHAN NoOTpeoTeAnA
1] 2 i 6 8 i0 12 14 16 18 20 22 24

Yackl cyTOK

Pucynok 5.8. InTerpanbHbiil rpaduk noTpeOaeHus TerIoThl WU TopsYeil BOIbI.

KO3(1)(1)I/H_II/IGHT 4acoBOM HEPAaBHOMCPHOCTHU MOAAa4YU TCIIJIOTHL

o
o;

I'nme Q°P- pacueTHast MOIIHOCTB BOAOHArpeBares cucteMsl [ B

hi,s,
K77 =

hr

Pexomenayemas iureparypa.
Ocn. 1.[5-13;], 2.[9-10];
non.5 [4-14], 7 [7-25].
KoHTpoJibHBbIE BOIIPOCHI.

(5.5)

1. Tpe6OBaHI/IH K JCTICHTPAJIN30BaAHHBIM CUCTCMaM IrOpAvYCro BOI[OCH8.6)KCHI/IH.

2. Ha3znaueHue CyTOUHBIX Ipah)UKOB MOTPEOICHHS TEIUIOTHL.
3. Ha3znauenue nHTErpaibHbIX rpaduKOB MOTPEOICHUSI TETIIOTHI
4. HazHaueHue U eMKOCTh 0aKOB-aKKyMYJISITOPOB.
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Jlekuus 6. TmapaBiauyeckumii pacyer [AeHEHTPAIM3OBAHHBLIX CHCTEM TrOpSiYero
BOJ0CHA0KeHM.

l'unpaBnuueckuif pacdyeT CHCTEMbl TOPSYEro BOAOCHAOKEHUS MPOU3BOJAUTCSA IS JBYX
PEKUMOB: MAaKCUMAJILHOTO BOJOpa30opa W IMUPKYIAIUH. B pexxume MakcMMallbHOTO BOjOpazoopa
BBIOMPAIOTCS AMAMETPHI MOIAIOIIUX TPYOOIIPOBOJIOB U OMPEEINIAIOTCS MOTEPH aBICHUS B HUX.

B pexume uMpKymsuMM ONpeAenseTcs: LUMUPKYJISALUOHHBIM pacxo] BObI, I103BOJISIOLINM
MOKPBITh TEIJIONOTEPU MOJAIOUINX TPYOONPOBOJOB M TE€M CaMbIM IOAJIEPKUBATH TEMIIEPaTypy
BOJbl Ha 3aJaHHOM YpOBHE; BBIOMPAIOTCA JHAMETP LUPKYISAIUOHHBIX TPYOOIPOBOJIOB;
ONpEAENSAIOTCA TOTEepPH JaBJICHHWS B MOJAIOIIUX © UPKYISIIHOHHBIX TpyOONpoBOJax,
HEOOXOJMMBIX JIJIsl BBIOOpA IHMPKYJSIIMOHHBIX HACOCOB (ISt 3aKPBITBIX CHUCTEM) HJIHM pacyera
HUPKYISIUOHHON AuadparMbl (sl OTKPBITHIX CUCTEM).

Llenpto THAPABIMYECKOTO pacyera TPYOOINPOBOJA [CLEHTPATH30BAHHBIX CHCTEMBI TOPSYEro
BOJIOCHAOKEHUS SIBJIIETCA O0OecrieueHrue BO BCeX BOAOPA30OPHBIX MpUOOpax 3JaHUsI HOPMAaTUBHOTO
pacxojia ropsyei BOJBI C 3aJaHHOM TEMIIEPATYPOU.

CucTreMbl TOpSYErOo BOJOCHAOKEHHUS OO0CCIEUMBAIOT TOJA4y TOpPSYEH BOJBI, COTJIACHO,
pacueTHOMY 4YHCIy HOTpeOuTesel WM YCTaHOBICHHBIX CAaHUTAPHO-TEXHHYECKUX MpubopoB. B
CUCTEME IOpsIYero BOJOCHA0KEHUS paCCMAaTPUBAIOTCS PACUETHBIE PACX0/Ibl TOPSYEH BOJBI:

q" - MaxcHMaTbHBII CEKYHJIHBII pacxo ropsiueil Bopl, KI/c;
gl -MakcuManbHBII 4acoBO# pacxos ropsueil BOIBI, KI/d;
qR- cpenHnii 4acoBoii pacxos ropsuei BOBI KI/d;

MaxkcumManbHBIN CeKYHI[HHﬁ pacxon FOpH‘leI BOJbI Ha Y4aCTKE€ CCTH OIIPCACIIACTCS:

ra

g = ifjrlJ"'fx , kric (6.1)

e qlt-cexyHmHBIA pacxos Topsuei BOJEL, J1/c;
o - KO3 PUIUEHT, ONpeaesIIeMblil B 3aBUCUMOCTH OT 00Iiero uucia npudoopos N Ha
paCUETHOM YYacCTKE CETU U BEPOSITHOCTHU UX JCHCTBUS ph

BeposiTHOCTB A€CTBUSA TPUOOPOB OMPEIETISETCS:

h r
h {'rfrr', wo

Ple— (62)
3600g" N
i

I'ne q,’l‘nu- HOpMa pacxofa Topsyei BojbI B JUTpax Ha OJHOTO MOTpeOuTeNs, Kr/c;
U - kon4yecTBO NoTpeduTeneil ropsyeil BoJbl, 4el;
N - ob1iee KoIMUecTBO BOJOPa300pHBIX MPHUOOPOB B 31aHUH, IIIT.

MaxkcuManbHbIA YaCOBOM Pacxo/i ropsiueil BOJbI ONPEIEIIeTC:

h

(6.3)
4 hr

h k2
¥ LMy
o, hr

= 0.005

£

I'ne q(’,f hr- YACOBOHM pacxoji ropsiueil BoJbl OJJHUM CaHUTAPHO-TEXHUYECKUM ITPOOOpOM, J1/4;
Qpyr- K03 PuIment, 3apucsAnuit ot odIero yucia npudopoB N v BEpOSITHOCTH UX ACHCTBHUS.
BeposiTHOCTE AeiicTBUS TPHOOPOB P,’l‘r JUISl CHCTEMBI B LIEJIOM OTIPEACIISIeTCS
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(6.4)

Cpennuii 4acOBOM pacxo] ropsiueii BOJIBI 32 MEPUO]] MAaKCUMAIBHOTO BOIONIOTpeOIeHus T,
ornpezensercs

:J."l’ _ w, i * v (6.5)
r 10007
I'ne ql'- nopma pacxosia ropsdeii BOAbI B /4 B CyTKH HauGOJIBIIEr0 BOIONIOTPEOIEHHUS.
Temnosoit motok QF, QF. kBT, 32 mepuo (CyTKH, CMEHa) MAKCHMAIBHOTO BOJIONOTPEOICHNS Ha
HYX/Ibl TOpSIYero BOAOCHAOXKEHUs (C Y4eTOM TEIIONOTEph) CleayeT
BBIUUCIIATH 10 (OpPMYJIaM:

a) B TEUCHUE CPEIHEro yaca 0! =116q ;, (55-1°)+ 0™ (6.6)

0) B TeUeHHE Yaca MaKCUMAJILHOT'O MTOTPeOIeHUS
f - " f
0; =116g} (55-1t)+0". (6.7)

3aa4yy rTUAPaBIUIECKOTO pacueTa TpyOOIpOBOIOB CUCTEMBI TOPSIUETO BOAOCHAOKEHHUS:

* BBIOOp IMaMeTPOB TPYOOIIPOBO/A;

* OIIpEEIICHNE MOTEPh AABJICHUS IPU PACUETHBIX PACXOAaX BOJBI;

* OIIpEICIICHHE TTOTEPh JAABJICHHS B PEKUME LIUPKYIISAIUU.

I'unpaBnuueckuil pacdeT CUCTEMBI TOPSYEro BOJOCHAOKEHHs MPOU3BOJUTCS Ha PAaCUETHBIN
pacxon ropsueii Bogsl ¢ ¢ yueToM IHpKYIAIMOHHOTO pacxoaa

PacueTHblit pacxoa ropsiuel BOJbI onpeesnsiercs 1o Gopmyse

h,cir & . (6.8)
q =g [1+thl}~h|.n;

I'ne q" - MakcumanbHbI CEKYHHBII pacxoJl Topsiueil Bo/bl Ha pacu€THOM y4YacTKe CETH, KI/c;
K" - koo unment, npuauMaemsbiii ot cMecutessi B MTII n HauanbHBIX y4aCTKOB CHCTEMBI JI0

MEPBOro BOAOPA300PHOTo CTosIKa (Tabnuia 6.1), a A7 ocTadbHBIX YYaCTKOB MPUHUMAETCS PaBHBIN
Hymo. /s onpeeneHus pacueTHOTO pacxoja ropsdeii Bogsl g HeoOX0MUMO MpeBapUTENHHO
paccuuTaTh Ha y4YacTKaxXx MaKCHUMAaJIbHBIA CEKYHIHBIA W IUPKYJIAIMOHHBIA PAacXOJbl BOJBI.
PacuetHbIit pacxoa BOJBI PacCUUTHIBACTCS, HAUWHASI C CAaMOU yJIaJIeHHOM TOYKM BOJOpa3dopa 1o

MTTII nnu aBTOHOMHOU KOTEJIHLHOMA.

JlnameTpsl MOAAIIUX TPYOOTIPOBOIOB BEIOUPAIOTCS TIO ABYM MapameTpam:
* 10 MAaKCUMAJTbHBIM CEKYH/IHBIM pacXoiaM ropsideil BObl Ha yUacTKe;
* CKOPOCTHU BOJBI, KOTOpasi MpHUHUMAaeTcs He Oonee 1,5 m/cek.
[lorepu naBieHWss BOABI B TOMAIOIIMX TPyOONPOBOAAaX B PEKUME MaKCHMAaJIbHOTO
BOZOpa3dbopa W IUPKYISIUU  ONPENENIOTCS Ha ydacTKax oOT Hamboliee YIaJIeHHOTO
BOJI0pa3bopHOTO Mpubopa 10 cMeCUTENs (TSI OTRPHITHIX CUCTEM) MIIM BOJIOHATPEBATEIIS



(st
3aKPBITHIX CHCTEM) B MECTHOM TEILJIOBOM ITyHKTE

AP =ilK (1+K,) (6.9)

rae | - yaensHble TOTepH aaBjieHus, [1a/m;

| - mIMHA pacyeTHOro y4acTka, M;

Ki- k03¢ duIeHT, yInThIBAIONINHI TOTEPH TABICHUS OT HAKUIIEOOPO30BaHMS, AJIST OTKPBITHIX
cucteM teruiocHaoxkenus K;=1.

K| 'KOB(I)(bI/H_[I/IeHT, y‘-II/ITBIBaIOH_[I/Iﬁ MOTCPU AABJICHHUA B MCCTHBIX COIIPOTUBJICHUAX, IPUHUMACTCA:
0,1 — ansg TpyObOnIPOBOAOB BOAOPA30OPHBIX CTOSKOB 0€3 TIOJOTEHIIECYITUTEICH;
0,2 — nnsg momaromux (pacrpeaeTuTeNIbHBIX ) TPYOOIPOBOJIOB;
0,5 — s TpyOONPOBOIOB BOJOPA30OPHBIX CTOSIKOB C MOJOTEHIICCYITUTEISIMHU;
0,5 — 151 TpyOONIPOBOIOB B Mpe/ieiaX TEIIOBBIX TYHKTOB.

Tab6muna 6.1.
3HaveHust ko3¢ duiuenTa Keir 1751 CHCTEM ropsiuero BoJA0CHaA0KeHUsI

q" q"

inr K cir inr K cir
1,2 0,57 1,7 0,36
1,3 0,48 1,8 0,33
14 0,43 1,9 0,25
15 0,40 2,0 0,12
1,6 0,38 2,1 u Gonee 0,00

Jliig onpenienieHns: HUPKYJISIUOHHBIX PACX0/I0B TOpsiueii BOJIbI U TEIUIOBOTO MOTOKA Ha ropsiyee
BOJIOCHA0>KEHUS 31aHUSI HEOOXOIMMO 3HATh TEIUIONOTEPH MOAAIOLIUX TPyOOIIPOBOAOB.
[Mupkynsuusi BOAbl B CHCTEME TOpPSYEr0 BOJOCHAOXKEHMS CIYKUT JJIs MPEJOTBpAIICHUS

OCTBIBaHUS BOJIbI B Pa3BOJAIIMX TPyOONpOBOJaX MpPHU OTCYTCTBUHM BOjOpa3dopa (Hampumep, B
KWIBIX 3/JaHUSAX B HOYHOE BPEMS).

IIo YPOBHIO OXBAaTa I.[HpKy.]IfILIPIefI CUCTCMBI IropsA4€ero BOI[OCHa6)KCHI/IH pa3In4aroT:
* CUCTEMEI 0e3 HUPKYIIALNHN,

®* CUCTEMBI C LII/IpKyJ'I}II_[I/IeI\/'I TOJIBKO B MarucCTpaJIbHbIX pr60Hp0BOJIaX;
® CUCTEMBI C LII/IpKyJ'I}II_[I/IeI\/'I KakK B pacClpeaACIUTCIbHBIX MAarucTpalidX, TaKk U B CTOAKAX.

[{upKyaSUUOHHBIA pacxoJ Ha TOJIOBHOM Y4YacTKE CHCTEMBI paclpeiesnsercs MO ydacTKam
MIPOIMOPLMOHANIBHO UX TEIUIONOTEPSM MOIAIOIIUX TPYOOIIPOBOIOB.

TeHHOHOTepI/I HoJaroIux pr60Hp0BOI{0B Ha KaXXJI0OM Y4aCTKE CCTU OIIPCACIIAOTCA

ht _ At . . 6.10
Q" = q" - Ly, (1—1) (6.10)
rae th— MOTEPH TEIUIOTHI HAa yYacTke, KBT ;
lya— IUIMHA yyacTka, M;
qht - yIIeJIbHBIC TEIUIONOTEePH, TPUHUMACMBbIC B 3aBUCUMOCTH OT JHaMeTpa TPyOOIpoBOa;

At = tep — toxp pA3HOCTH TEMIIEPATYPHI TOPSUCH BOBI U TEMIIEPATYPBI OKPYKAIOIICH Cpe/ibl,
kB1/M™;

N - K03O(OUIMEHT MOJE3HOTr0 JEHCTBUS W3OJAIMH, NPUMEHSETCS JUIS  H30JUPOBAHHBIX
TpyOompoBogoB B mpenenax 0,6+0,8.

CyMMapHbIe TEIUIONOTePHU MOAAIOIIUX TPYOOIIPOBOJAOB BCEH CUCTEMBI ONPEACISIOTCS TyTEM
IIOCJIEI0BATEIBLHOTO CII0KEHUS TEILIONOTEPD CTOSIKOB U y4aCTKOB CUCTEMBI.



CyMMapHBIi HIUPKYISIIMOHHBIN pacxo/l BOJbI, HEOOXOIUMBIH JIIsl BOCTIOJHEHUS OTEPh
TETUTIOTHI MOIAIOUIUX TPYOOIIPOBOIOB CUCTEMBI ONPEICIAETCS

cir — oMt
q“"=p-=—\c (6.11)
cir

rme 4 - CYMMAapHBINA MUPKYISIIUOHHBINA pacXo]] BOJIbI, KI/C;

> Q™- cymMMapHbIe TEIIONOTEPH MOAIOMKMX TPYOOIPOBOIOB, KBT;

C- TETUIOEMKOCTh BOJIbI, paBHA 4.19kJ[x/kr °C;

At - mepenaj TeMIeparyp BOAbl B TOJAIONINX TPYOOIPOBOJaX HA ITyTH OT BOJAOHATPEBATEINS JI0
HauOoJee yaaaeHHoro Bojgopa3zoopHoro npubdopa, pasasiid 10°C;

B - k03P PULIHMEHT Pa3peryIUPOBKH CUCTEMBI TOPSIYEro BOJOCHAOKEHHUS, KOTOPBIA 3aBUCUT OT
CXEMBbI BOJJOpa300pHOTO y37a.

B cucremax ropsdero BOJOCHAOXKEHHS C LHUPKYIALHEH TOJIBKO MO Pa3BOISIINM
TpyOoInpoBoamMm th ONPEIEAETCS TOJBKO B HUX U PacyeT BBIITOIHACTCS IIPU At"=10 °C; B=1.

B cucremax ¢ nupkysiiuen B pa3BoOIsAIIMX TPYOONPOBOJAX U B CTOSKAX C HEOAMHAKOBBHIM
COTPOTHUBIICHUEM Q™ OTpeeNsieTcss MO Pa3BOASIIMM TPYOONpOBOJaM M CTOSKaM W pacuer
BBITIOJIHSETCS IpU At"=10 °C; B=1.

B cucremax ¢ nupkynsmnuei B pa3BOASIIMX TPyOOINpPOBOAAX M B CTOSIKaX C OJMHAKOBBIM
cornportuiieHueM Q ' ONPEACIISIETCS TOIBKO IO  CTOSIKAM M PacyeT BBITOIHAETCS IPU At"=85 °C;
B=1,3.

[upkynsuuio paspemaercss HE NpeaycMaTpuBaTh, €CIM TeMIepaTrypa BOABI B TOUYKax
BOZIOpa3bopa MpH PErjJaMeHTHUPOBAHHOM IO BPEMEHHU BOJ0pa3dope He OYyIeT CHUXKAThCS HUXKE
MUHHUMAJIBHO JJOTTYCTUMOM.

[IpuHIMN pacnpeneneHuss LUPKYISIMOHHOIO Pacxo/a MOKHO Ha CIEAYIOUIEM YCIOBHOM
npumepe (pucyHok 6.1). IlpenctaBum, 4TO B oOuepenHOM Yy3je TpyOompoBoaa HEOOXOAMMO
pacripenenuTh UPKYISIUOHHBIN pacxoa BOAbI (pacmpeselieHue MPOU3BOAUTCS MO HAMPABICHUIO
nerkeHust BoJel o1 MTII x Hambonee ympaneHHOMY CTOSIKY). Y3en 6 00pa3oBaH MOJKIIOUYEHUEM K
MarucTpajii LHUPKYISLUUOHHOTO IMOJYKOJIbIA OYEPEJHOTO CTOSIKA C YCIOBHBIM CTOSIKOM Ne 3
(MOTYKONBIIO- 3TO CaM CTOSIK U €r0 LHUPKYJISAIIMOHHAS YacTh).

Ecnu mupkynsiuoHHbBIN pacXo Ha ydacTKax 6-7 OnmpeeeHHbIN MPU YBSI3Ke MPeIbIAyIIero

y3na 7, qé¥, TO HCKOMBI pacXoj1, HAIPAaBISIEMbIH JAJIbIIIE 10 YIACTKY 5-6 COCTaBUT

cir cir Z Q:r
Q56 =467 ht i (6.12)
Z Q{} + Qrm..-"rll.'i
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Pucynor 6.1.
Mpusmep pacnpeaeleH
UHPEKYIAUHOHHE X NOTOKOEBE B CHCTEM €
ropadero BEoJo0CcHAOD®M eHH A
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HupkyIsImOHHBIN pacxo/l, HanmpaBisieMblid B cTOsIK Ne 3 paBeH
coir cir cir
qemrey = o7~ A5 (613)

rie Y, QM- cymma TemmonoTeps mogaomumx TpyGOpPOBOIOB CHCTEMBI B OT Hanbolee
yAaJICHHOW TOYKH /10 y3i1a 6;

QM .3~ TemmonoTepu crosxa.

Jlnis yno6cTBa HMCIONB30BaHUS TAaKOro METOJa caM pacueT TEeIUIONOTepb PEKOMEHIYeTCs
BECTU C IOCJIEIOBATECIBHBIM YYE€TOM IOTEPh KaXKIOT0 CTOSIKa B TOYKE ero noakmodeHud. Ilocne
pacupenesneHuss  LUPKYISUUOHHBIX ~ pacXoJOB IO  PAac4YEeTHBIM  ydacTKaM  BBINIOJIHAETCS
TUIPaBIMYECKas yBsI3Ka CHCTEMBI B PEXKUME LIUPKYJIALHNH.

JlmaMeTphl HUPKYISIUOHHBIX TPYOOIIPOBOJOB BRIOMPAIOTCS PAaBHBIMHU JHUAMETPaM MOJAIOIINX
TpyOOIpOBOIOB MM HA 1-2 KanuOpa MeHbIIE OJAIOIINUX TPYOOIIPOBOIOB C YUETOM YBS3KH MOTEPh
JABJIECHUS TUPKYISIITUOHHBIX Koster 10%.

[lorepu naBieHUs MO ydYacTKaM B IHMPKYJISIUOHHBIX TPYOOIPOBOAAX PACCUUTHIBACTCS II0
dopmyne (6.9). Ilotepn naBineHuss B LUPKYISALHMOHHBIX TPYOOIPOBOJAX pPacyeTHON MarucTpanu
CHCTEMBI TOPSTYET0 BOJOCHAOKEHHSI HEOOXOIMMO 3HATh U BHIOOpA IUPKYISIMOHHBIX HACOCOB
(JU1s1 3aKPBITBIX CHCTEM) WM pacyeTa HUPKYIAIUOHHON Auadparmsl (U1l OTKPHITBHIX CUCTEM).

[Ipy HEBO3MOXHOCTH YBSI3KM JIaBIEHUH B CETH TPYOONPOBOJOB CHUCTEMBI TOPSYETO
BOJIOCHA0)KEHUS ITyTEM COOTBETCTBYIOLIETO MOAOOpa AMAMETPOB TPYO CieayeT mpeaycMaTpuBaTh
YCTQHOBKY pEryJsTOpOB TeMIepaTypbl WIM JuapparM Ha LUPKYISILHUOHHOM TpyOompoBoje
CUCTEMBI.

JmameTp oTBepCTUil perylmmpyomux anadparm onpeaeseTcs

d, =20- 1 14
g 0.0316" |Hep+350—5 (6.14)

win dg moabupaercs mo HoMorpamme 6 pekomenayemoro npunoxenus 4 CHulla.

Juamerp nuadparmsl He cienyeT npuHumarh MeHee 10 mm. Ecnm mo pacuery auamerp
nadparM HeoOXxonuMo MpuHHMaTh MeHee 10 MM, TO Jomyckaercs BMeCTO auadparmsl
IpelycMaTpuBaTh YCTAHOBKY KPAHOB Il PETYJIMPOBAHUS JABICHHUS.

TenoByro M30MALMI0O HEOOXOJUMO IperlycMaTpuBaTh Ul MOAAIOIUX M IHUPKYIAIUOHHBIX
TpyOONIPOBOJIOB CHCTEMBI, BKJIOYAs CTOSKH, KpOME MOJBOJOK K BOAOPa30OpHBIM IPHOOpaM.
TonmmHa TEMIOU30ISIMOHHOTO CJOSI KOHCTPYKIIMU JODKHAa ObiTh He MeHee 10 MM, a
TETUTONPOBOTHOCTH TEIUION30ISIIMOHHOTO MaTepuaina He meHee 0,05 B1/(mx°C).

[Ipu npoekTHpOBaHUHU CUCTEMBI FOPSYETO BOJOCHAOKEHHUSI .CIEYET MIPelyCcMaTpUBaTh
BO3MO’XHOCTh KOMIIEHCALIUU TEMIEPATyPHBIX YUIMHEHUN TPYO.

Pexomenayemas iureparypa.

OcH. 1[100 —110];

norm. 6 [59-69], 7 [79-91].

KoHnTpoJsbHbIe BONpoCHI.

1. PexxuMbl MaKCUMAaJIbHOTO BOJIOpa300pa 1 IUPKYJISAILUN Topsiueit BOJIbI B CUCTEME.

2. OCHOBBI TH/IPABIMYECKOT0 pacuéra TpyOOIPOBOIOB ropPsIUYEro BOJIOCHA0KEHUS.

3. .Ternonorepu MoJAOIMIKUX TPYOOIIPOBOIOB rOPSIUEro BOJOCHAOKEHHUS.

4. Metoauka pacueTa HUPKYISIIMOHHBIX PACXOA0B TOpsYel BOJIBI.

5. Meronuka onpesieneHnss pacyeTHbIX pacXoJ0B ropsuei BOIBI.
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Jlekuus 7. OGopynoBanue KOTEIbLHOH ABTOHOMHBIX CHCTEM TEIJIOCHAGKEHMSI.

ABTOHOMHBIE KOTEJIbHBIC MTPEeIHA3HAUCHBI JUIsI 00ECIIEYeHHUS CUCTEM OTOIUICHUS, BEHTHIISIIHH,
rOpsSYero BOJOCHA0KEHMsSI JKUJIBIX M OOIIECTBEHHBIX 3JaHUH W TEXHOJOTMYECKUX HYXK]I
IIPOMBIIIIEHHBIX NpeanpusaTuil. LlenecooOpa3HOCTh CTPOUTENBCTBA aBTOHOMHBIX KOTEJBHBIX IS
MIOCENIKOB U KHJIBIX KBapTaJIOB C MPOKIAJAKON HAPYKHBIX TEIIOBBIX CETEH K MOTPEOUTENIAM JOJIKHA
ObITh 00OCHOBAaHA TEXHHWKO-KOHOMHUYECKMMHU pacyeTaMd U CPaBHEHHEM BapHAHTOB MPOECKTHBIX
pELICHHUIA.

ABTOHOMHBIE KOTEJNbHbIC, KaK MPaBHJIO, JIENAIOTCS COJIOKMPOBAHHBIMH WM OTAEIBHO
CTOSIIIIMMHM, 3aKPBITOTO THUIIA, HE3aBUCUMO OT MECTHBIX KIMMaTH4eCKUX ycioBui. [Ipu ycrtaHoBke
He Oosee dYeThlpeX KOTJIOB (€CIM MO3BOJSIOT TPYHTOBBIE YCIOBUS W pelbed) MECTHOCTH)
ABTOHOMHBIE KBapTaJbHbIE KOTEJIbHBIC, KaK HCKJIKOYEHHUE, JOIMYCKAETCs YCTpauBaTh B IOABAJIC
OJIHOTO U3 OTaIlJIMBAEMBIX 31aHUI.

Berpoennass B 31aHMe  KOTENbHAas JOJDKHA OBITH PACIONOKEHa 1O BO3MOXXHOCTH B
LEHTPAJIBHON YacTH IMO/IBajia WM IOKOJIBHOTO 3TaXka C OKHAMU, OOpaIIeHHBIMU BHYTPh KBapTaja, v
000COOJICHHBIM BXOJOM C YJIMIBI WJIM W3 TamMOypa JIECTHUYHOH KJIEeTKH. BBIXOAHBIE IBEpH
KOTEJIbHOM JOJDKHBI OTKPBIBAaThCA HapyxKy. BcTpoeHHas kKoTenbHas JOJDKHA UMETh HECropaeMoe
nepekpbiTie. Kpome Toro, 3To mepekpeiTie AOKHO ObITh HENPOHUIIAEMBIM JUISl Ta30B U MUMETh
XOPOIIYIO 3BYKOU3OJISALHIO.

B mpouecce pa3paboTKu CTPOUTETHHOTO MPOEKTa 3[AaHHUS CO BCTPOCHHOW KOTEIBHON HIIN
3AQHKSI OT/AETBHO CTOSIICH KOTEIHHOM JOJDKHBI YYUTHIBATHCS BCE CHEIU(PHUECKUE TpeOOBaHHSA,
MpeIbsBIsEMbIe K JIAHUPOBKE KOTEIBHOM U pa3MEIIeHUI0 000PYIOBaHHUS.

[Ipu BpIOOpE TUIIOB OTOMMUTENBHBIX KOTJIOB JUIsl aBTOHOMHOI'O TEIIOCHA0KEHUsT HE00X0IMMO
YUUTBIBATH CIEAYIOMNE (GaKTOPHI:

* IPUMEHEHHE COBPEMEHHBIX MaJIOrabapuTHBIX KOTJIOB;

* BO3MOXXHOCTb CKUTAHUSI MECTHOTO TBEPAOIrO U KUJKOIO UIIM Ta30BOT0 TOILIUBA;

* BO3MOXXHOCTb YCTaHOBKH JOTIOJIHUTENBHBIX KOTJIOB B CIIy4Yac pacIlIUpEHUs KOTEIbHOM.

Pa3mepsl momenieHnii aBTOHOMHOM KOTENBHON OMpPEAeIIIOTCS rabapuTaMu pa3MeIniaeMoro B
HUX OOOpYyIOBaHUS C COOJIOJECHUEM OIpEAeIeHHBIX TpeOOBaHMM, 0OecreynBaoOUINX YA00CTBO
MOHTaXa, 3KCIUTyaTalluh M peMoHTa oOopynoBaHus. Kak mnpaBuiio, Bce KOTJBI pPacHojararoT
(hbpOHTOM 110 TIPSIMOM JIMHUHM TTApAJUIETFHO HAPYKHOM CTEHE, B KOTOPOM UMEIOTCSI OKHA.

B kaudectBe npuMepa Ha pucyHke 7.1 IpUBOAMTCS IUIAH KOMIIOHOBKH aBTOHOMHOM KOTEJIBHOMN
C pa3MelIeHueM 000pyI0BaHHs U YCTPOICTB YKa3aHHEM pa3MEpOB.

10 6 3 4 1

5500

3200

Pucynok 7.1. [1nan aBTOHOMHOW KOTEJIBHOM:
1-xoren KB2y-400; 2-ropenka aBromatudeckas «Lamborghini»; 3-sentuisitop;
A-nMpKyJIALUOHHBIA HACOC KOTJIOBOTO KOHTYPA; S- HIUPKYJISALUOHHBINA HACOC CETEBOM;
6-HacoC HNOIIMUTOYHBIN; 7-TEIIIO0OOMEHHHUK IIACTUHYATRIN; 8- TEIMI00OMEHHHNK IUIACTHHYATEIN 1715
ropstaero BogocHadxkenust; 9-mut KUIInA ;10-pacmmpurensHbiii 6ax.
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B aBTOHOMHOI KOTENBHBIX CpeTHEN 1 OONBIION MOIIHOCTH JOJIKHBI OBITH MPEYCMOTPEHBI
OT/ICIbHBIE TIOMEIICHHS JISI BCIIOMOTATEIbHOTO 000pyI0BaHUs (HACOCOB, BEHTUJISITOPOB H Jp.),
cl1y>keOHO-OBITOBBIE MTOMEIEeHUs (TapaepoOHas, TyajleTHas, AylieBasi). Yuciao caHUTapHBIX
puOOpPOB B TyaleTHON KOMHATe (YHUTA30B, YMBIBATHHUKOB) U AYIIEBBIX OMPEACISETCS 0 YHCITY
00CITyKHBAIOIIETO MEPCOHAIa ABTOHOMHON KOTEJIbHOIA.

ABTOHOMHAsI KOTeNbHAasi JOJDKHA OBbITh 00OpYyJOBaHa COOTBETCTBYIOIIEH BEHTUIISIHEH.
VYnanenue M30BITOYHOTO TEIJIa W Ta3a W3 KOTEIbHOH, BCTPOCHHOH B 37aHHE, OOECIICUYMBACTCS
IYyThEeBBIMH BEHTUWJISITOPAMHU, 3a0UPAIOIIMMH BO3AYX M3 BEpXHEH 30HBI KOTEJIBHON U MOJAIOIIUMU
€ro B TONKy Komia. [lyis ynaneHus u30bITOYHOTO TEIIa U Ta30B U3 TTOMEIICHUH OTJEIBHO CTOSIIUX
KOTEJIbHBIX 11€JIECO00pa3HO yCTaHABIMBATh AE(DICKTOPHI M KPBIIIHbIE BEHTHIATOPHI. KomuuecTBo
BO3/lyXa, 3a0MPaeMoro U3 KOTEeIHHON MyTheBHIMU BEHTIIIATOPAMHU, B XOJIOIHBIN MEPHOJT HE JOIHKHO
npeBbimaTh 75% o0IIero KoJIn4yecTBa MPUTOYHOTO BO3/1yXa, MOCTYMAIOIIET0 B KOTENbHY0. UHCThII
BO3/IyX JOJDKEH IO0JaBaThCsi B KOTEIBHYI0 MEXAHMYECKOM MPUTOYHOM BEHTUJISLIMEH WM uepe3
OKOHHbIE ()paMyTH.

[Ipy aBTOHOMHOM TEIJIOCHAOKEHUU JIJISi TIPUCOCTUHEHHUS CUCTEM OTOIUICHHS MPUMEHSIOTCS
pacnpefenuTeNbHbIe y3JIbl - TpebeHku (pucyHku 7.2 u 7.3), pa3MeniaeMble B CHEIUAIBHBIX
mkadax.

Pucynok 7.2. PactipenenurenbHas rpeOeHKa
Koncmpyxkyuu u xapakmepucmuxu komnos
Ha pucynke 7.4 mokazaHa oOBsi3ka TPyOONPOBOJOB OT HHIUBUAYAJIHLHOTO BOJOTPEHHOTO
KOTJIa, paboTa KOTOPOTO MOJHOCTHIO ABTOMATU3UPOBAaHA U 000PY/I0BaHA ITyJIHTOM yIPABICHHS.

e NG

Pucynok 7.4. O06Bs3ka TpyOOIPOBOAOB OT MHIWBUAYAIEHOTO KOTJIA.
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B aBTOHOMHBIX KOTENBHBIX YYI'YHHBIE KOTJBI MOTYT pPa0OTaTh Kak BOAOTPEHHBIC MPHU
TeMIiepaTrype BoJbl Ha BeIxojae 85 + 95° m Ha Bxoze B koten 65 + 70° win Kak mapoBble HU3KOIO
naBnenns P < 0,7 Gap (k[/em?).

BeprukanbHbie HUIUHAPUUECKUE KOTIIBI MPEIHA3HAYEHBl JIs TMOJIYYEHHUs Iapa BBICOKOTO
nasinenus Pc = 8 Oap (KF/CMZ). DOTU KOTJIbl YCTAaHABIUBAIOTCS B OTIEIBHO CTOSAIIUX WU
COJIOKUPOBAHHBIX KOTEIHHBIX, OOBIYHO OOCITY)KMBAIOIIUX TEXHOJIOTHYECKHUE HYXIbI KOMMYHAIbHO-
OBITOBBIX MPEINPUATHI. Y CTaHOBKA TaKUX KOTJIOB B MOJBANAX 3/IaHUH M B MPHUCTPOIKAX K HKHIJIBIM
3IaHMSM 3allpenicHa.

Korner cepum KB mpeacraBistor co0oil  CBapHYIO KOHCTPYKIIMIO, BBIIIOJIHEHHBIC W3
BBICOKOKQUeCTBEHHON KOTJIOBOW cTamu (puCyHOK 7.5). B IBIMOBBIX KaHamaXx HaXOMIATCS
CHelHalIbHbIE 3aBUXPUTENU-TYpOOIU3aTOPhI, KOTOPhIE YIYUIIAIOT TEIUIOChEM IPHU MPOXOKICHUU
TOTIOYHBIX Ta30B 4epe3 TernoooMeHHUK. KoTibl cepun KB MOryT OBITH HCTIOIB30BaHBI B CUCTEMAX
OTOIUJICHUS C €CTECTBEHHON U MCKYCCTBEHHOW LUPKYIISIIUEN TEIIIOHOCUTES.

.
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Pucynoxk 7.5. Konctpykuus BogorperiHoro kotia KB: 1—
BbICOK03()(PEKTUBHBIN TEMIOOOMEHHUK ; 2- Kamepa CrOpaHust; 3- 3aBUXPHUTENb-
TypOynu3arop; 4- TEIII000MEHHUK ropsiuei; S-BoJsHast pyOalka; 6-TernaIou30IsI1Hus;
7- ra30Bast UM )KUJKOCTHAsI aBTOMAaTHUECKasl ropelika; 8- mojiaya u BO3BpaT TEIJIOHOCUTEIIS;
9- HMPKYAAMOHHBIA HACOC KaK U1 OTOIUIeH s ; 10-BBOA XOJI0HOM BOJIBI M [10/1a4a TOPSUYEH BOJBI;
11-pacmmpurenbHblii Oax.

3anmyck U OCTaHOBKa KOTJIOB B aBTOHOMHOM KOTEJIbHOM OCYLIECTBIIIETCS B aBTOMATHUYECKOM
U PYYHOM pEeXHUMaX:
* B aBTOMAaTHYECKOM PEKUME - IPOU3BOAUTCS PETYIUPOBAHUE TEILIONPOU3BOIUTEIHHOCTH
KOTJIOB JIJIsl TOAIEPKAHUS 3aIaHHON TEMITepaTypbl CETEBOM BOJIbI;
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* B pPYYHOM pEKUME - TOJJEPKAHUE TEMIIEPATypbl KOTJIOBOH BOJBI
PEryJIMPOBOYHBIM TEPMOCTATOM, PACIIOJIOKEHHBIM HA [TAHENH YIIPABICHUS KOTJIOM.
OcTaHOBKa KOTJIOB B aBTOHOMHOW KOTEJIbHOI MPOU3BOAUTCS P HAPYIICHUH CIIEAYIOIINX
TEXHOJIOTUYECKHUX PEKUMOB:
* Y MOHWKEHUU WM TPEBBIIICHUHN JOMYCTUMbIX YPOBHEH AaBJICHUS BOJBI;
* TIpU MOBBILICHUN TeMIlepaTypsl B Kotie Boime 102-105°C;
* IIpY aBapUITHOM OTKIIIOUEHUU LUPKYISIIMOHHOTO Hacoca KOTIOBOIO KOHTYpa;
* IIpU aBapUITHOM OTKJIFOUEHUU JBIMOBOI'O BEHTUJISTOPA.
WNudopmanus o pabote aBTOHOMHOM KOTEIbHOM MOCTyNaeT Ha HH(GOPMALIMOHHYIO JIAMITOBYIO
MaHenb Aucrerdyepa - Hadmoaarens u XKKU - nanenbs KOHTpoJuIepa, TAaK)Ke TIOCTOSIHHO BEAETCS:
* KOHTpodb KoHUeHTpamuun razoB CHs u CO B mnomenieHMd aBTOHOMHOW KOTEIBHOM W
OTKJIIOUYEHHUE MOJauu Ta3a B KOTEJIbHYIO IPU IPEBBILIEHUMM KOHLEHTPALMH BBIIIE IPEAEIHHO
nonyctumbix (ITIK);

MPpOU3BOAUTCA

* KOHTPOJIb BOBHUKHOBEHUS I105Kapa B IOMEILEHUN aBTOHOMHOM KOTEJIBHOM, BKIIFOUEHHE
3BYKOBOI'O ¥ CBETOBOI'O CHTHAJIa HA IIaHEJU JUcreTdepa — HaburoqaTes.
Huxe B Tabnuuax 7.1 -7.4 npuBOAsSTCS XapaKTEPUCTUKH BOAOTPENHBIX KOTEIbHBIX

YCTAaHOBOK PAa3JIMYHbIX TUIIOB U MApPOK, IIPOU3BOANMEBIC B Kazaxcrane u Poccun.

Tabmuma 7.1.
XapakTrepucTika Ko1J10B cepun «bypay»
Ne | Tunm m TennoBas Pacxon Oranu- Bec Ilena
/11 Mapka MOIIIHOCTB, TOILIMBA BacMas KOTJ1a, (c YY€TOM
KOTJIOB MBrTt (I'kan/4) | B CyTKH, KT' | IUIOLIA1Bb, M2 | kr HAC),renre
1 | KB-70 70 60,3 700 235 217800
2 | KB-80 80 69 800 255 233112
3 | KB-90 90 77,6 900 275 265638
4 | KB-100 100 86,3 1000 295 287496
5 | KB-120 120 99,4 1200 380 297396
6 | KB-130 130 112,2 1300 390 307296
7 KB-140 140 126,6 1400 400 320232
8 KB-160 160 141 1600 425 333168
9 KB-180 180 155,3 1800 450 346104
10 | KB-200 200 1754 2000 475 379500
Tabmuma 7.2.
XapakTepucTuku KOT/10B cepun «Hap»
Ne | Tun m TemnoBas Pacxon OTtannu- Bec Ilena
/m | Mapka MOIIIHOCTb, TOILINBA BacMast KOTI]a, (c yuetom
KOTJIOB MBT (I'kan/4) | B CyTKH, KT | IUIOIIA/1b, M2 | kT H/IC),renre
1 | KB-225 225 195,5 2250 505 412896
2 | KB-250 250 215,7 2500 580 446292
3 | KB-275 275 2445 2750 615 479424
4 | KB-300 300 273,3 3000 650 512556
5 | KB-350 350 302 3500 720 545820
6 | KB-400 400 345,2 4000 790 588981
7 | KB-450 450 388,4 4500 810 631752
8 | KB-500 500 431,5 5000 810 675312
9 | KB-800 800 690,3 8000 1400 832656
10 | KB-1000 1000 862,9 10000 1800 953172
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Tabnuua 7.3.

XapakTepuCTHKH BOJOTPEHHBIX YYT'YHHBIX KOTJIOB cepuu YKM

3HadeHus moKa3aTeaei KOTIOB
% | Hanveonasie NOKBAEN GING S BIOK) | YKM-1,0BI0K) | YRM-1,5BIOK)
1 | Tennonpou3BOAUTEIHLHOCTD,
MBrT (I'kan/4) 0,65 (0,56) 1,0(0,86) 1,58(1,36)
2 | KomnuecTtBo KOTJIOB 2 3 4
3 | Temnepatypa Boasl, °C:
Ha BXOZE, HE MEHee 75-45 75-45 75-45
Ha BBIXOJ¢e, He OoJjiee 90-60 90-60 90-60
4 | JlaBleHHE TEIJIOHOCUTEIIS,
MIla (kre/cm?) 10 0,3 (3,0) 10 0,3 (3,0) 10 0,3 (3,0)
5 Tonnuso T'a3, mm3ensHOE, | I'a3, mu3enpHoe, | I'a3, mu3ennHOE,
JIETKOE TEYHOE, | JIETKOE TEYHOE, | JIETKOE IMeYHOE,
HE(Th, Ma3yT HE(PTh, Ma3yT He(Th, Ma3yT,
6 | Pacuernsiii KI1JI,% 94% 94% 94%
7 | IabapuTtHbIe pa3Mepsl, MM
JUTHA 5500(8000) 5500(8000) 5500(8000)
UpUHA 3240 6480 6480
BBICOTA 3250 3250 3250
8 KonnuectBo 6110k- Moyne 1 2 3
Tabnuna 7.4.
XapaKkTepUCTHKH BOAOIPEiHBIX YYTYHHBIX KOTJ10B cepun KUM
Ne  |HaumeHnoBanvie 3HaveHHs ToKaszareield KOTIOB
/n \mokasarens KM KUM-2 | KUM-2Y | KUM-2M KUM-
1 |Ywmcno cexnmid 4 4-6 4-9 4-10 3-10
2 |TemmoBas
MOIITHOCTb, 11,6 10,5-17,5| 19,7-454 20,5-55 16,2-55,8
MBT
3 |labapursl, m:
JUTHHA 0,39 0,59-0,75 0,38-0,83 0,44-0,98 0,35-1,1
HIMpYHA 0,375 0,45 0,505 0,5 0,47
BBICOTA 0,86 0,68 1,06 1,055 1,065
4  |Macca, Kr 144 150-192 288-507 290-550 221-551

I10060p u cxemvl 8KIIOUECHUS NOBLICUMENbHBIX U YUPKYIAYUOHHBIX HACOCO8

HazHauyeHue MoOBBICUTEIBLHOTO HAcOCa - BOCHOJIHATh HEIOCTATOUHBIN pacroiaraeéMblil Harmop
70 BEJIMYMHBI HE MeHbIIe Tpedyemoro. PacmpocTpaHeHHBIM CllydyaeM SIBISIETCS HEIOCTAaTOK
pacrnojaraeMoro (MUHUMAJIbHOTO TapaHTUPOBAHHOTO) Hamopa Hy B TOYKe MOAKIIOYEHUS IO
CPaBHEHHUIO C OMpPEJCICHHBIM TPeOyeMbIM, HEOOXOIUMBIM [IJI1 HOPMAaJbHOM pPabOTHI CHCTEMBI
ropsiuero BogocHa0xenus (CI'B).

B saxpuimeix cucmemax mennocnaboicenus - npu HarpeBe Boabsl Ha HYxIsl CI'B BBOX
XOJOAHOTO BOJONPOBOABI B 37aHUWE OOBIYHO OOLIMI JJs CHUCTEM XOJOJHOTO U TOpsuero
BogocHaOxeHus. Ecnu npu aToM TpeOyemsiit Hanop /uis CI'B mpeBblliaeT aHaIOrMUHYI0 BETUUYUHY
JUISL XOJIOZHOTO BOJOCHAOXKeHUs1 He Oosee yeM Ha 10 M, ycTaHaBiMBaeTcst 0OILAsi MOBBICUTENIbHAS
HacoCHasl yCTaHOBKa (PUCYHOK 7.6a).
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B cucTteMy X.B. B cucTeMy X.B.

Obmuii Obmuii
MOBBICHTENELHBI BH ITH BH
it

4 '|=F

t, £y

® _—

i @ _________________________ @,
ITH (CT'B)
IHH ITH

a)cobwel NOGBEICUMENBHOL VCIMAHOBK O 0) cobell NOGBICUMENBHOI VCMAHOEKO I
W odonoanumenvhnuvlM yupk. nacacom CIrB

B cucremy x.B.

Qb un
mH BH i Prucynorx 7.6.CxeMEl BKIWYEHHA
i NOBBICHTENbHBIX H HHPKYIAIMHOHHBIX
HA4COCOB B 3aKPBITEIX CHCTEMAX
t, TENNOCHAOK CHU A

“(]Bh]CIITC:IbHO-LalK)":ISlLI'HOHHh[ID’I

) C NOGBICUM EABHO-YUPKYAAYUOHH bI M
nacocom CIB

U3 pucynka 7.6.0 BUIHO, YTO IEpEMELIEHHE JOMOJIHUTEIBLHOIO MOBBICUTEILHOTO Hacoca 3a

TOYKY HPUCOEIUHEHUS LUPKYISALUOHHOTO TpyOONpoBOJa, T.€. B LUPKYISALHUOHHOE KOJIBIIO,
JaeT

BO3MOXHOCTh ~ HCIOJb30BaTh  IOBBICUTEIbHBII ~ HAacoCc  OJHOBPEMEHHO U Kak
LUAPKYISAIUOHHBIN.

Taxoi Hacoc (pucyHOK 7.6.B) Ha3bIBaeTCsl MOBBICUTEIbHO-IMPKYIAIUOHBIM. OH
noaoupaercs Ha

pacueTHBIH MUPKYIAIMOHHBINA PAcXo]] BOIBI HA TOJOBHOM ydacTke q°7.

Hacoc nmon6upaercs Ha cymMMapHBIA pacueTHBIM pacxo]l Ha XOJIOJHOE U ropsdee

BO/IOCHA0KEHUeE:

i T (5 7.1
T 'mes =4+, D

rae  q°€. - pacyeTHBIH PacXoi XOJIOJHOTO BOIOIPOBO/IA.
TpebGyembIM HamOpoM Hacoca siBsieTcs: OoNbIINi U3 HegocTarumux, To ecTh A CI'B:

Hjmfu-ﬁ = HIrijn.T- = Hs; (72)

Ecmu pasHnmna mexnay TpeOyeMbIMH HAmoOpamMH CHUCTEM TOPSYETO W XOJIOJHOTO
BojiocHaOxeHwust coctapisieT Oonee 10, To oOmuii Hacoc MoAOMpaeTcs Ha TOT XKe pacxod qHTPeD,
HO B KauecTBe TPeOyeMOro Haropa MPUHUMAETCs HeIOCTATOK HAIopa AJIsi CUCTEMbI XOJIOTHOTO
BOJIOCHA0KEHHS
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II mireq L“j = Hr}.l'r:.lrr-'.' = Hx (73)

m pred
Jns HopManbHOil pabotel CI'B ycraHaBimMBaeTCst OTIAENBHBIA MOBBICUTENLHBIA HACOC

(pucyHok 7.5.6). OH mombupaeTcs Ha pacUeTHBIH Pacxoj ropsdyero BogocHadkeHus gh u Ha
OCTaBIIYIOCS BETMUYMHY HEIOCTaTKa Hamopa:

rief b} Y ¥
H " = H s - Hy, (7.4)

m ped

LupKkynsIMOHHBIA HAacOC MOJAOMpAeTCS Ha LMPKYISIUOHHBIA pacxoln Boael g u Hamopy ,

TpeOyeMoMy 115l oOecrieueHus: HUPKYIISIUU B CUCTEME:

H*™ - Z!f cir + F aH (75)

i pei cir

Ime Y HE- CyMMa MOTEph Hamopa B TpyOONpOBOAaX IHMPKYISILHOHHOTO KOHTYpa B peXHME
YUCTOUN LUPKYJISALHUU
H - NOTEPH HAIopa B BOJOHArpeBaTele, HMEPeCUMTAHHbIC HA LHUPKYJISLUOHHBIN pacxo/l.

B omxpeimsix cucmemax menniocHabdceHuss - € HENMOCPEACTBEHHBIM BOAOPa30oOpOM U3
TEIUIOBOW CETH Ha HYXJIbl TOPSYETro IHUPKYISUS OpPraHU3yeTCs YCTaHOBKOH ABYX auadparm
(cy)KHBaroIe yCTpoucTBa). ITO TaKk Has3bIBaeMble «3UMHs» (O;) u «ietHsas» (d,) auadparMer
(pucynox 7.7).

3uMON BEHTWIM | 3aKpbIThl, @ BEHTWIb 2 OTKpPHIT. llpm 3TOM Bech pacxoj CHCTEMBbI
OTOIUIEHHSI TPOXOJIUT uepe3 3UMHIOI auadparmy. [umadparma paccuuThIBaeTcs Ha PacXojl
cucTeMbl oTomienus (°, a cpabaTeiBaeMblii B Hell mamop H, paBeH TpeOyeMOMy Hamopy st
o0ecreyeHns IUPKYISALUH, TO €CTh CYMMapHbIM OTEPSM HAropa B MUPKYIAUOHHOM KOJIbIIE

H,=3H. (7.6)

Cucr ema
DneBarop
0 TOIUJICH WS
v

T1 PT t1
|11
T en J10 ceTh d, N _l
12 I
T U
1y ; !

Pucypoxk7.7.CxeMaopraHM3al UM U P K Y JI 5l LU U
B CHCT €M € C HEIl OCp €ACTBEH Hbl M BO 10 pa300 po M

Jlerom cuctema OTOIUIEHHsI HE AEHCTBYET, MOITOMY BEHTWJb 2 3aKpbIT, & BEHTWIH | -

OTKpHITEL. UYepe3 auadparMy HpOXOAUT TONBKO HMPKY/IALMOHHBIA pacxox (', KoTopelii wu
aBisieTca pacyeTHbIM. CpabaTbiBaTbcs B AuadparMe TOJDKEH BeChb M30BITOUHBINM pacrosaraeMblii

HAamop TEIUIOBOU CETH, T.€.
E 7.7
Hd = (Hno;[ - H06p) T.C Hcir ( )

Juametp nuadparmbl MOXKET OBITh ONpEJIEjGH MO BRIPAKEHHUIO!



. S

B H Pucynok 7.8.
. .
d ] S Pacnonaraemslii Hamnop npu
€CTeCTBEHHOH LIUPKYISALHA

cir
q

d, =20

9 qcir (78)
0.316- Hd+350-d—
BH

rie dyy - BHYTPSHHHN JUaMeTp TpyOOIpoBoia, Ha KOTOPOM YCTaHABJIHMBACTCS quadparma.

B cucremax, pazaenieHHbBIX Ha 30HBI 110 BBICOTE, B BEPXHUX 30HAX pa3peniaercs
npeycMaTpuBaTh €CTECTBEHHYIO LUPKYJISAIMIO. B cucTeMax ¢ €CTeCTBEHHON HUPKYISALUCH
pacrioyiaraeMblii Harmop JJIsi OpraHU3aIMy UPKYISIUN MOKET ObITh orpeesieH 1no (GopMyiam
Xmynosa ( pucyHoOK 7.8 )

IIpu BepxHEM pa3Boake

HY ™ =04 (h+0.08-L) (tha — thi) MM (7,9)

cir

IIpu HuKHEN pa3BoOAKe

HY " =0.25-(h+0.03-L) - (the — thi) mm (7,10)

cir

KOHTDOJ'II)HO-I/ISMGDI/ITCJ'[BHBIG HDI/I60‘[)I>I.

B %uibIX 1 00IIECTBEHHBIX 3/IaHUAX MPEAYyCMATPUBAIOTCS pa3MEelEHNEe MECTHBIX TEILIOBBIX

INYHKTOB C YCTaHOBKOW KOHTPOJbHO-U3MEPUTENIbHBIX MPUOOPOB U  CIEHHUANBHBIX
YCTPOUCTB ISt

CHUCTEM OTOINICHUSA, BEHTUIAIWHN 1 TOPAYUCTO BO)IOCHa6)KeHI/I$I

B kunbix v 0OIIECTBEHHBIX 3MAHUSX MPETyCMAaTPUBAIOTCS Pa3MEIEHUE MECTHBIX TEIIOBBIX
MIYHKTOB C YCTAHOBKOM KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB M CHELHMATIbHBIX YCTPOWUCTB JUIS
CUCTEM OTOIJICHHSI, BEHTUJISIIUH U TOPSYETO BOJOCHAOKEHUSI.
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Pucynok 7.9. CxemMa MECTHOTO TEIJIOBOT'O IYHKTA [P 3aBUCHMOM
HpI/ICOCI[I/IHCHI/Iﬁ CHUCTCMbI OTOINJICHHA K KBAPTAJIbHBIM TCIIJIOBBIM CCTAM:
1 - 3agBUKKa; 2 - TPA3EBUK; 3 - TEPMOMETP; 4 - MAaHOMETD; 5 - perynarop pacxona;
6 - oOpatHbIif kianax; 7 - TeIIoMep; 8 - perynsaTop AaBJICHUS

ISR Ba—
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TpeOGyeMble mapameTpsl TEIUIOHOCHUTENSI JUISI CUCTEM Ha 33JlaHHOM YPOBHE O0ECHeYMBaeTCs C
MOMOIIBI0  KOHTPOJBHO-U3MEPHUTEIbHBIX ~ HPUOOpPOB.  ABTOMATH3alus KOTIOB UM y3ia
IIPUTOTOBJICHUSI TEIUIOHOCUTENSL JUIsl CUCTEMbl OTOIUICHHS HE HCKIIOYaeT HEeOoOX0AUMOCTH
YCTAaHOBKH Ha PaJMaTopax aBTOMATUYECKUX TEPMOPETYISATOPOB — TEPMOCTATUYECKUX DJIEMEHTOB
WA TEPMO3JIEKTPUUECKUX IIPUBOJIOB.

Pexomennyemas utepartypa.
Ocn. 1.[5-13;], 2.[9-10];
non.5 [4-14], 7 [7-25].
KoHTpoJibHBIE BOIPOCHI.
1. OcHoBHBIE TpeOOBaHMS K MPOMBIIIIEHHOW CUCTEME BEHTHIIALIUH.
2. BeiOop mapamMeTpoB BHYTPEHHET O BO3IyXa.
3. BeiOop napameTpoB Hapy>KHOT'O BO3yXa.
4. Bp160p pacyeTHBIX KOM(OPTHBIX yCIOBUH.
5. XapakTepHucTrKa Kareropuu pador.

2.2 TemMbl IPAKTHYECKUX 3aHATHIT
3ananme 1. TensionoTpedeHne B ABTOHOMHBIX CHCTEMAaX TENJIOCHAOKeHMSI.

MeTtoauyeckue pexkoMeHIAUMU. BpiOOp pacyeTHBIX MNapaMeTpoB HAPYKHOTO BO3AYyXa.
XapakTepuCTUKU  NOTpeOUTenel  TEIOThl Ui  IPOEKTUPOBAHMUSI ABTOHOMHBIX  CHCTEM
TEIIOCHAOKEHUSI.

Pexomennyemast murepatypa: ocHoBHas 1[10-12; 72-];

nononuureabHas 2[3-5]; 3[6-9]; 5 [mpunoxenue 8]; 6[mpunokenune3].

KoHTpoibHbIe BOIPOCHI:
1.OcHOBHBIE TIOJIOKEHUS TI0 BEIOOPY MapaMeTpOB HAPYKHOTO BO3yXa.

2. XapaKTepUCTUKH MOTPEOUTENEH TETIOTHI.
3. [ToTpebutenyu TEmIOTH Al MPOSKTUPOBAHUS ABTOHOMHBIX CUCTEM TEIIOCHAOKEHUSI.
3ananue 2. TemionorpedieHue B aBTOHOMHBIX CHCTEMAaX TEMJIOCHAOKEHUsI.

MeTtoauyeckue pekoMeHAaluu. PacueTHbie TEMIOBbIE MOTOKM HA OTOIJICHHE, BEHTUJISIHIO,
ropsiuee BojocHaOxeHue. IloctpoeHne r1paduKOB 3aBUCHMOCTH TEIUIOBBIX IOTOKOB OT
TEeMIEpaTypbl HAPYKHOTO BO3AyXa. | '010BOIT pacXo/Ibl TEIUIOTHI U TOTLIMBA.

Pexomennyemast nureparypa: ocHoBHas 1[10-12];

nononuuteabHas 2 [3-5];3[6-9]; 8[m.3.13].

KoHTposbHBIE BOIIPOCHL:
1.OcHOBHBIE METO/BI pacyeTa TEIUIOBBIX MTOTOKOB.

2. XapaKTepUCTHKA TETUIOBBIX TIOTOKOB OT TEMIIEPaTyphl HAPYKHOTO BO3TyXa.

3. T'omoBoii pacxoapl MOTpeOUTENeH TETIIOTHI AJIsl POSKTUPOBAHMUS AaBTOHOMHBIX CUCTEM
TEIJI0CHA0XKEHUS

3ananue 3. Pa3padorka cxeMbl CHCTEMbI TOPSi4ero BOJAOCHAOKeHUs B 3[1aHUM.

MeTtoanueckue pekoMeHAauuu. BI0Op pacyeTHBIX TapaMeTPOB U CXEMbI CUCTEMBI TOPSUYETo
BofiocHaOkeHusl. KOHCTpYKTHBHOE pellleHHne NPOEKTUPOBAHUS JACLIEHTPAIM30BAHHBIX CHCTEM
rOpsiYero BOAOCHAOKEHHUS.

Pexomennyemas nurepatypa: ocHoBHas 1[89-100];

nomnosHUTeabHas 4 [58-59].

KoHTpoIibHBIE BOITPOCHI:

1. Be16op pacdeTHBIX TapaMeTPOB CUCTEMBI TOPSYETO BOAOCHAOKEHUSI.

2. CXeMbl JIeTIeHTPATH30BaHHBIX CHCTEM TOPSTUETro BOJOCHAOKEHUS.

3. OCcOOEHHOCTH MTPOEKTHUPOBAHUS ACIEHTPAIN30BAHHBIX CUCTEM TOPSIETO BOJTOCHAOKEHUSI.
3ananne 4. KBapranbHble TeIUI0BbIe CeTH ABTOHOMHOM CHCTEMBbI TeILUIOCHAOKeHus (24aca).
Metoauyeckue pekoMeHaauuu. BoiOop cxeMbl KBapTaabHOU CUCTEMBI TeTNIOCHAOKeHUs. Br1Oop
pacueTHBIX mapaMeTpoB. KOHCTPYKTHBHOE pellieHrne KBapTAIbHBIX TEIUIOBBIX CETEH.

Pexomenayemas nmuteparypa: ocHoBHas 1[157-162];

npomogauTenbHas 7 [m.6]; 10[m.4]; 12[m.4,5].
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KoHTposbHBIE BOIPOCHI:
1.CxeMbl KBapTalIbHOW aBTOHOMHOM CHCTEMBI TETIJIOCHA0KCHHUS
2.BpI00p pacyeTHBIX MapaMeTPOB TEIJIOHOCUTENIS KBApTAIbHON CUCTEMBI TEIJIOCHA0KEHHUS.
3.Ha3HaueHue KBapTaJbHbIX TEIJIOBBIX CETEH.
4.0c006eHHOCTH KOHCTPYKTHUBHOTO PEIlIEHUsI KBAPTAIbHBIX CETEH TEeII0CHA0KEHHUS.
3ananue 5. 'uapaBianyeckuii pacueT KBapPTAJIbHOM TEIUIOBOW  CeTH AaBTOHOMHOI CHCTEMBbI
TeIUIOCHAOKEeHUSI.
MeTtoauyeckue pexkoMeHAanMu. ['mapaBnuyeckuil pacuer TpyOONpPOBOJOB OT KOTEIBHOM [0
notpebuteneii. KoHCTpYKTHBHBIE 3JIEMEHTHI KBAPTAJIBHBIX TEIJIOBBIX CETEH.
Pexomennyemast nurepatypa: ocHoBHast 1[100-105];
nomnonuureapHas 2 [8-9]; 3 [394-400]; 7 [m.10]; 10[m.4].
KoHTposbHBIE BOIIPOCHL:
1. JluneiiHble moTepH NaBJICHUS B TPYOOIPOBOAX TEIIOBOM CETH.
2. MecTHble IOTEpU AaBJICHUs B TPYOONPOBOAAX TEIIOBOM CETH.
3. KoHCTpyKTHBHBIE 3JIEMEHTHI KBapTaJIbHBIX TEIIJIOBBIX CETEH.
3ananue 6. 'mapaBanyeckuii pacyer TPyOONPOBOA0OB CHCTEMBbI FOPsi4ero BOAOCHA0KeHHU .
Metoanyeckue pekomenaanum. [lorepu naBiaeHus JIMHEWHbIE U B MECTHBIX COITPOTHUBIICHUSIX.
Pacuer morepp naBieHuss B TpPyOONpPOBOJAX B PEXKHME MAKCUMalIbHOTO Bojaopazbopa. Ydyer
TEIUIOBBIX MOTEPh MOJAIOUINX TPYOONPOBOJOB IS OINpPENETCHHs UUPKYISIHUOHHBIX PACXOJ0B
BOJIbI CHCTEMBI TOPSIYEro BOJIOCHAOKEHHS.
Pexomennyemast murepatypa: ocHoBHas 1[100-105];
nonosHuTebHas 4 [61-69]; 11 [m.5].
KoHTtposibHBIE BOIPOCHI:
1. [TapameTpsl MaKCHMaJIbHOIO PEXKHUMa BoJI0paz0opa.
2. [ToTepu naBiieHUs THHEHHBIC H B MECTHBIX COTIPOTHBIICHUSX.
3. [lorepu naBneHust B TPyOONPOBOAAX B PEKUME MaKCHMAILHOTO BOJIOpa3doopa.
4. Y4er TerioBbIX MOTEph NOJAOLINX TPYOOIIPOBOJOB CUCTEMBI TOPSYETO BOJAOCHAOKEHUSI.
5. Omnpenenenue HUPKYISALUOHHBIX PACX0J0B BOAbI CUCTEMBI TOPSYEro BOJOCHA0KEHHUS.
6. PacueTHbIit pacxo BOJIBI B CHCTEME TOPSIYEro BOJJOCHAOKEHHS.
3aganne 7. Meroguka mnoadopa o0060pyaOBaHUSI KOTEJbHOH ABTOHOMHOWM CHCTEMBI
TeII0CHa0keHus (2yaca).
Mertoauyeckue pexkoMeHAanuu. BplOOp KOTIOB, pacHIMPUTENBHBIX 0aKoOB, HACOCOB,
pacnpenenuTeNbHbIX  Y3JI0B. BOJONMOArOTOBKa M BOJHO-XMMUYECKHMH PEXKUM aBTOHOMHOM
KoTenbHOU. TornuBocHabkeHue.
Pexomenyemas nutepatypa: ocHoBHast 1[308-310];
JIOTIOTHUTEIbHAS 8 [11.5].
KoHTpoJIbHBIE BOITPOCHI:
1.OcHOBHBIE IOJIOXKEHHUS IO BEIOOPY KOTJIOB.
2. HaznaueHue pacmipuTeNbHBIX OAKOB.
3. XapaKkTepHUCTUKH MOBBICUTEIBHBIX U HUPKYISIUOHHBIX HACOCOB.
4. TonnmBoCHaOKEHUE aBTOHOMHOM KOTEIbHOM.

2.4. TeMbl 3aHATHII B pAMKAaX CAMOCTOATEIbHOI padoThl CTY/1€HTOB
noj pykosoacrsoM npenoaasarens (CPCII).

3aganue 1. ['onoBBIE pacxo/ibl TEIJIOTHI TOTPEOUTETIMHU.

Metoauyeckue pekoMenaanuu. OnpenenaeHus roI0BbIX PACX0I0B TEIIOTHI MOTPEOUTENSIMH
CUCTEM OTOIJICHUS], BEHTUJISIIUHU U ropsiYero BogocHa0xeHus. OnpeielieHne pacxo/ia TOIINBa.

®opwma nposeaenust CPCII: TpeHunr.

Pexomennyemas nurepatypa: ocHoBHas 1[10-12];

npomoaauTenbHas 8[m.3.13].
3ananme 2. CuctemMbl TOpsSYEro BOJIOCHAOKEHUS B aIMHHUCTPATUBHO-00IIECTBEHHBIX 3JaHUSIX.
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Metoauyeckue pexoMeHaanuu. CxeMmbl JEUEHTPAIM30BaHHBIX CUCTEM  TOPSYETO
BojocHaOkeHus. ObecrieyeHue IUPKYIAUUMU ropstueii  Boabl. CXeMbl W KOHCTPYKIMH
MOJIOTEHIIECYILIUTENEH.

®opwma nposeaenust CPCII: auckyccus.

PexomenoBanHas TuTeparypa: ocHoBHas 1 [92-94];

nononHuTenpHas 4[61].
3aganue 3. CuUCTEMBI TOPAYETO BOJOCHAOKEHHS B MAJIO3TAXKHBIX 3JaHUSIX.

Mertoauyeckue pexoMeHIauuu. KOHCTpYKTHBHOE  peIIEHHWE  CHUCTEMBl  TOPSYEro
BOJOCHAOXKEHUS B MAJIO3TAXHBIX 31aHusAX. CXeMbl TpyOOIPOBOJOB U BOJOPa3OOpHO-
HUPKYJISIUOHHBIX Y3J0B B MAJTOITAXKHBIX 3/1aHUSAX

®opma nipoeaenust CPCII: nuckyccus.

PexomenoBanHas muTeparypa: ocHoBHas 1 [92-96];

nononHuTeIbHas 4[61-62].
3aganue 4. PazpaboTka MHIMBUyalbHBIX TEIIOBBIX MYHKTOB (M TII).

Mertoauyeckue pekoMeHAanMu. BpiOOp cXeMbl NPUCOEAMHEHUS CHCTEMBI TOPSYEro
BOJIOCHA0)KEHUS B 3aKPBITHIX CUCTEMaX TETUIOCHAOKEHHsI. YUeT TeIUIOBOM Harpy3Kd Ha 3JaHHe.

®opma nposenenus CPCII: auckyccus.

PexomennoBanHas nuteparypa: ocHoBHas 1 [113-122];

nononuuteabHas 2 [10-11]; 3 [131-134]; 9 [m.2].
3aganue 5. UnnuBunayansHbie TeroBbie MyHKTH (UTTI).

Mertoauyeckue pekoMeHAanMu. BpiOOp cXeMbl NPUCOEAMHEHUS CHUCTEMBI TOPSYEro
BOJIOCHA0>KEHUS B OTKPBITBIX CUCTEMaX TETJIOCHAOKECHHUS.

®opma niposeaenusi CPCII: tpenunr.

PexomennoBanHas nuteparypa: ocHoBHas 1 [113-122];

nononuuteabHas 2 [10-11]; 3 [131-134]; 9 [m.2].
3ananne 6. OGopyaoBaHUE NEIEHTPATUIOBAHHBIX OTKPBITHIX CUCTEM TOPSYETO BOJOCHAOXKEHUS.

Metoauueckue pekomenaauuu. Bogopaszbopusie nmpubopsl, apMarypa, TpyObl 1 CMECUTENN
CHCTEM rOpsSYero BOJOCHA0KEHHUS.

®opma nipoeaerus CPCII: Tpenunr.

PexomenoBannas muteparypa: ocHoBHas 1 [97-100];

JononHUuTebHas 4[24-31].
3anganue 7. OGopyaoBaHUEe JEIEHTPATM3OBAHHBIX 3aKPBITHIX CHCTEM rOpsSYEro BOJIOCHAOKEHHMS.

Mertoauyeckue pexomenaanuu. OcoOeHHOCTH omnpejieNieHusT TOTeph JaBlEHUS B
000py/1I0BaHUU CUCTEM IOpPSYETO BOAOCHAOXKEHNS.

®opma nipoeaenus CPCII: TpeHunr.

PexomennoBanHas nuteparypa: ocHoBHas 1 [100-110];

JOTIOTHUTEbHAsT 4[62-74].
3aganme 8. Boi6op HacOCOB B JCLIEHTPATM30BaHHBIX CUCTEMAaX rOPsYEro BOJOCHAOKEHHUS.

MeTtoanyeckue pekoMeHAanMH. BEIOOp mapaMeTpoB YCTaHOBKHM LIMPKYJISIIUOHHBIX HACOCOB.
CxeMbl 00BSI3KM HACOCOB Ha CHUCTEMBI ropsiuee BOJOCHaOXKEeHHE.

®opwma nposeaenust CPCII: nuckyccus.

PexomenoBanHas nuteparypa: ocHoras 1 [100-110];

noronHuTeNnbHAs 4[62-74].
3ananme 9. Cytounsle rpaduku NoTpeOsIeHus ropssueid BOJIbI XKUIIBIX U OOIIECTBEHHBIX 3JaHUN

MeTtoanyeckue pekoMeHaauumn. HazHaueHne cyToYHbIX TpaKOB MOTPEeOICHUs Topsayeit
BOJIbl. OCOOEHHOCTHU CYTOUYHBIX I'paUKOB MOTPEOICHUS TOPSTUEH BOABI B pa3IMYHBIX 3aHUSX. U

®opwma nposeaenust CPCII: nuckyccus.

PexomenaoBanHas muteparypa: ocuoBHas 1 [17-39];

nomonHuTeNnbHAs 4[74-75].

1. 3apanme 10. MaTerpansubie rpaduku NOTPeOICHUS TOPSYCH BOIBI )KHIIBIX M OOIIECTBEHHBIX
3IaHUM
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MeTtoanueckue pekoMeHaauuu. HazHaueHne HHTErpaabHOrO rpaduka noTpedaeHus ropsyeii
Bozbl. COOOIIEHHOE U MOTPEOHOE TEIIO MHTErpajibHOro rpaduka.

®opwma nposeaeHust CPCII: TpeHuHr.

PexomenoBanHas nuteparypa: ocuoHas 1 [17-39];

nononHuTeabHas 4[74-75].
3aganue 11. HenonBukHbIe ONOPHI KBAPTAJIBHOM TEIJIOBOM CETH.

Mertoauyeckue pexoMeHaanuu. Hasnadenne HemoABuwkHBIX omnop. KoHcrpykuuu
HEMOJIBIKHBIX orop. PasMenienne onop. PacueT ycuinii Ha HemoABUYKHBIE OTIOPBI M BBIOOP.

®opwma nposeaenust CPCII: TpeHuHr.

PexomenoBanHas nuteparypa: ocHoBHas 1 [178-180];

nononHuTenpHas 7 [1m.16]; 12[m.4].
3aganue 12. [TonBuKHBIE ONOPBI KBAPTAIBHON TEIJIOBOM CETH.

Metoauyeckue pexoMeHaanuu. Haznauenue noaBmxHbIx onop. KoHCTpyKIIUY MOIBHKHBIX
ornop M ux BbIOOp. Pacuer ycunuii B OJIBUXKHBIX OMOpaXx.

®opma npoeaenust CPCIL: nuckyccus.

PexomenoBanHas muteparypa: ocHoBHas 1 [175-178];

JnonosHuTebHas 12[m.4].
3ananue 13. Komnencupyromme ycTpoiicTBa KBapTalbHON TETJIOBOM CETH.

Metoauyeckue peKOMeH/1alu. Komnencarus TEeMITEPATyPHBIX YJIMHCHU I

TEII0NpPoBO0B. KOHCTPYKIIMK KOMIIEHCATOPOB, UX pacueT U BeIOOp. Pa3melienne KoMneHcaTopoB.

®opma npoeaenust CPCIL: nuckyccus.

PexomMenioBanHas tuteparypa: ocHoBHas 1 [169-175];

nononaHuTeapHas 2 [45-46]; 3 [81-83]; 7 [m.16]; 12[m.4].
3ananue 14. KoHCcTpyKIIMy TEMI0BOW U30JISLIUU B TEIIJIOBBIX CETSX.

MeToaunyeckue peKkoMeHAaIMu. TerIon30/IMOHHbIE MaTepUalibl. KOHCTpyKIMK TEIIOBOM
M30JISILUM TIPU PA3IMYHbBIX CIIOCO0aX MPOKIIAIKH.

®opma nipoeaenus CPCII: nuckyccus.

PexomenoBanHas muteparypa: ocHoBHas 1 [167-169];

nononHutensHas 2 [331]; 3 [83-84]; 7 [m.11]; 10 [m.2].
3ananmue 15. O6opynoBaHne aBTOHOMHOW KOTEIBHOM CHUCTEMBI TETUIOCHAOKEHUSI.

Mertoauyeckue pexkoMeHJauMu. Buapl KOTJIOB B aBTOHOMHBIX CHCTEMax TEIIOCHAOXKEHUS.
Bbi0op ocCHOBHOrO 00OpYyZOBaHUSI ABTOHOMHON KOTEIbHOM. CxeMbl OOBS3KM 000pYIOBaHMS
ABTOHOMHOM KOTEJIbHOM.

®opwma nposeaenust CPCII: TpeHuHr.

Pexomennyemas nurepatypa: ocHoBHas 1 [270-271];

nonoiauTenbHas 2 [30,40]; 7 [m.14, npunoxenue 3]; 8 [6-7].

2.5. TeMbl 3aHATHII B paMKaX caMOCTOATEIbHOI padoTsl ctyaenToB (CPC).

3aganue 1. Pacxo/pl TEIUIOTH pa3IMuHbIMU TOTPEOUTETSIMHU.

Metoanyeckue pexkoMeHaanum. OcoOEHHOCTHM  ONpeAeTeHHUs  PAcXOJOB  TEIUIOTHI
IPOMBIIIJICHHBIMH U CETTbCKOXO035IICTBEHHBIMU TOTPEOUTENISIMHU.

Pexomennyemas nurepatypa: ocHoBHast 1 [10-13];

nonoiHuTenbHas 2 [23-28]; 3 [13-14].

KoHTponbHbIE BONIPOCHI:
1.ITpaBuia pacuyera TEMIOBBIX HATPY30K MOTPEOUTENEH.
2.Pacxopp! TEIUIOTH MPOMBIIUIEHHBIX TOTpEOUTENIEH.
3. Pacxo/pl TEIIOTHI CEIbCKOX03SICTBEHHBIX TOTPEOUTENEH.
3ananmue 2. VICTOYHUKH TETJIOTHI aBBTOHOMHOM CHCTEMBI TEIIJIOCHA0KEHUS.

MeTtoauyeckue pekoMeHAalMU. TUIBI KOTJIOB B UCTOYHUKAX TEIMJIOTHl aBTOHOMHBIX
cuctemax TeruiocHaOxkeHusl. CriocoObl 5)KOHOMUU TOIUIMBA Ha aBTOHOMHOM KOTEJIbHOM.

Pexomenayemas nmuteparypa: ocuoBHas 1 [270-271];

nononuutenbHas 2 [30,40]; 7 [n.14, npunoxenue 3]; 8 [6-7].
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KoHTposbHBIE BOIPOCHI:
1. OcHoBHBIE NapaMeTpbl aBTOHOMHBIX KOTEJIbHBIX.
2. IlpaBuna BBITIOJHEHUS JOKYMEHTAIIMH IO BEIOOPY KOTIIOB.
3. Meropl 5KOHOMUY TOIUTHBA Ha aBTOHOMHOU KOTEITLHOM!.
4. Cnoco0bl 5KOHOMHUHU TOIUIMBA HA aBTOHOMHOW KOTEJIbHOM.
,3aganue 3. TemoBas cxeMa aBTOHOMHOI KOTEJIHHOIA.
MeTtoauyeckue pexkoMeHAanuM. TeruioBas Harpy3ka HMCTOYHUKA  TEIUIOTHI C y4YE€TOM
TEIUIONOTEPh B KBAPTAIBHBIX TEIUIOBBIX CETSIX. BEIOOp 000pya0BaHNS aBTOHOMHOM KOTEITHHOM.
Pexomennyemast nurepatypa: ocHoBHas 1 [270-271];
nononuureiabHas 2 [30,40]; 7 [m. 14, npunoxkenwue 3]; 8 [6-7].
KoHTposibHBIE BOIIPOCHL:
1. TemoBas Harpy3ka HMCTOYHHMKA TEIUIOTHI C Y4E€TOM TEIUIONOTEPD.
2. Bp100op 0CHOBHOTO 000PYI0BaHMS ABTOHOMHON KOTEJIbHOIA.
3. OcHOBHBIE MTOKa3aTeaN MapamMeTPoB IO 0OOPYTOBAHUIO ABTOHOMHOM KOTEIHHOM.

3aganmue 4. KBaprasbHbpie TEIUIOBBIC CETH aBTOHOMHOW CHCTEMBI TETNIOCHAOKEHHS.
Metoauueckue pekoMenaauuu. OOG0CHOBaHUE CXEM KBAPTAIBHBIX TEIUIOBBIX CETEH MO
KOJIMYECTBY TPYOONpoBo10B. CIIOCOOBI MPOKJIAAKA KBApTAIBHBIX TEIUIOBBIX CETEH.
Pexomenayemas nmuteparypa: ocHoBHas 1 [157-164];
nonoHUTERHAS 2 [120-127]; 3 [9]; 7 [11.6].
KoHTposbHBIE BOIIPOCHL:
1./IByxTpyOHBIE KBapTaJIbHbBIE TEIIJIOBBIE CETH.
2. YeTslpexTpyOHBIE KBapTaIbHbIC TEIJIOBBIEC CETH.
3. CiocoObl MPOKIaIKK KBAPTATbHBIX TEIJIOBBIX CETEH C yU€TOM KOJIWYECTBA TPYOOIIPOBOIOB.
3aganue 5. KBapranbHbie BOJSHBIE TEIJIOBBIE CETH aBTOHOMHOM CHCTEMBI TEIUIOCHAOKEHUSI.
Mertoauyeckue pexomeHganum. Cxembl BBOJOB 3aKpBITHIX aBTOHOMHBIX CHCTEM
TEII0CHA0KEHUS.
Pexomenayemas nmuteparypa: ocuoBHas 1 [10-13],
nononuuteabHas 3 [10-11]; 9 [m.5].
KoHTposbHBIE BOITPOCHL:
1. TlapannenbHas cxemMa NPUCOEIUHEHUS BOJIOHArpeBaTeied  CUCTEMBl  TOpPSYEro
BOJIOCHA0KEHUSI.
2. JIByxcrymeHd4aras IOoCiIeI0BaTeNbHas CXeMa MMPUCOeTMHEHHS BOIOHATPEBATENCH CHCTEMBI
ropsiuero BOJ0CHA0KEHHUS.
3. JIByxcTymeH4aras CMeENIaHHAs CXeMa MPHUCOCTUHEHHS  BOJOHArpeBaTeleldl CHUCTEMBI
ropsiuero BOJ0CHA0KEHHU .
3aganue 6. InnuBuyansable TemioBble MyHKTH (UTTI).
Mertoauyeckue pexoMeHIAuUMH. BpiOop cxembl MNpUCOETUHEHHS mOTpeduTeneil B
ABTOHOMHBIX CHUCTEMaX TEIJIOCHA0KEeHHsI. YUeT TEIUIOBOl Harpy3kH Ha 37aHHe.
Pexomenayemas nmuteparypa: ocuoBHas 1 [10-13],
nonosauTenbHas 2 [|; 3 [1; 7 [1; 9[1; 10 [1; 12 [].
KoHTposibHBIE BOITPOCHI:
1. BbiOop cxeMbl MPUCOECAMHEHHMS] CHCTEMbl OTOIUIEHMSI B aBTOHOMHBIX CHCTEMax
TEIIOCHAOKEH U
2. Y4er cpeHel TETUIOBOH HAarpy3KH Ha CUCTEMY OTOIUICHHUS 3a OTOTHTEIHHBIN EepHO/T.
3. Yuer cpenHeil TeIIOBOW HArpy3Kd Ha CUCTEMY IOpsiYero BOJ0CHA0KEHUS.
3anganmue 7. Pexxumbl BoJjopa3dopa M LIUPKYISIIIMK B CHCTEME FOPSIYEro BOJOCHAOKEHHMS.
Metoauyeckue pexoMenaannu. KoMmnoHoBka Bo1opa3z00pHO-IIMPKYIALIMOHHBIX Y3JI0B B
3naHuu. Cxema 0OBSI3KH.
Pexomenayemas nmuteparypa: ocuoBHast 1 [90-97];
nomnonHuTeabHas 4 [58-59].
KoHTponbHbIE BOPOCHI:
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1.Ha3znauenue Bogopa300pHO-IUPKYISALUOHHOTO y3J1a CUCTEMBI TOPSTYET0 BOAOCHAOKEHHUS.

2. CxeMa 00OBS3KH BOIOPA300PHO-IUPKYIISIIHOHHOTO Y3J1a CUCTEMBI TOPSYEro BOIOCHAOKEHUS
B MaJO3TAXHBIX 3JaHUSX.

3. CxeMa 00BSI3KH BOIOPA300PHO-IIUPKYIISIIHOHHOTO Y3JIa CHCTEMBI TOPSYET0 BOIOCHAOKEHUS
B BBICOTHBIX 3/IaHUSX.
3ananue 8. [IupKyasAIIMOHHBIN PEKUM B CHCTEME TOPSIYEro BOJIOCHAOKECHHUS.

Metoauyeckue pekomenaanuu. OrnpeneracHue NoTeps AaBJI€HUS B HUPKYISIIUOHHOM
KOHTYPE CHUCTEMbI FTOPSYEro BOJIOCHA0KEHHSI B PEKUME LIUPKYIIALIUH.

Pexomenayemas nmuteparypa: ocuHoBHas 1 [90-97];

JonoaHuTeabHas 4 [62-73].

KoHTpoibHbIe BOPOCHI:

1. Ha3naueHue HUPKYISIHUOHHOTO peXHMa B CUCTEME ropsYero BOAOCHAOKEHHUS.

2. Opranuzauus UUPKYJSLUUOHHOTO pPEXKHUMa B CHCTEME TIOpA4Yero BOJAOCHAOXKEHUS B
MaJO3TaXHBIX 3JaHUSX.

3. Opranuzanus QUPKYISIIUOHHOTO PEKMUMA B CHCTEME TOPsIYero BOAOCHAOKEHUS B BRICOTHBIX
3/IaHUSIX.
3aganue 9. O0opynoBaHUE TEIUIOBBIX MMYHKTOB JJIS 3JaHUI PA3TUYHOTO HA3HAYCHHUS.

Mertoauyeckue pexoMeHAanuu. l3ydeHue XapakTepUCTUK 3JaHUH M OCHOBHOE
000pYyIOBaHUE CHCTEMBI TOpSYEro BOJOCHaOXKeHHs. KOHTpOIbHO-U3MEpUTENbHBIE TPUOOPHl U
yCTaHOBKA CYETUYMKOB yueTa TEIUIOTHI.

Pexomenayemas nmuteparypa: ocHoBHas 1 [79-87];

nonoauuTeapHas 4 [75-76]. 2[215-232]; 9[m.5].

KoHTponbHbIe BOIPOCHI:

1. OcHoBHOE 000PYZIOBaHHE CUCTEMBI TOPSIUETO BOJOCHAOKEHUSI.
2. IlpaBuia yCTaHOBKHM CUETYMKOB Y4eTa TEILIOTHI.
3. YcTaHOBKa KOHTPOJIBHO-U3MEPHUTEIHHBIX IPUOOPOB.
3apganne 10. O6opyioBaHNE TEMJIOBBIX IYHKTOB JUIS QAMUHUCTPATUBHBIX 3JJaHUH.

Metoanyeckue pexomeHaanuu. OOOpyIOBaHHE CUCTEMBbI TOpSYEro BOJOCHAOKEHUS
aJIMUHUCTPATUBHBIX 371aHUN. KOHTpOIBbHO-U3MEpUTENbHBIE TPUOOPHI U PETYIISTOPHI.

Pexomenayemas nutepatypa: ocHoBHas 1 [79-87];

nonogHuTeabHas 4 [75-76]. 2[215-232]; 9[m.5].

KoHTposbHBIE BOITPOCHL:

1. OcobeHHOCTH CHCTEMBI TOPSAYETO BOJOCHA0XKEHUS aIMUHUCTPATUBHBIX 3JaHUH.
2. IlpaBuia ycTaHOBKHM CYETYHMKOB Y4e€Ta TEILUIOTHI.
3. YcTaHOBKa KOHTPOJIbHO-U3MEPHUTEIbHBIX IPUOOPOB.

3aganue 11. O60pya0BaHKE TEIIOBBIX MYHKTOB JUIsl KOMMYHAQJIBHBIX 3JaHUI.

Mertoauyeckue  pexomeHaanum. OcCHOBHOE  00OpYJOBaHHME  CHUCTEMBl  TOpSYErO
BOJIOCHA0)KEHUS! KOMMYHAQJIbHBIX 3J1aHHi. KoHTponbHO-H3MepuTenbHble MPUOOPHI M yCTaHOBKA
CUETYMKOB y4eTa TEIUIOTHI.

Pexomennyemast nurepatypa: ocHoBHas 1 [79-87];

nonoauuTeabHas 4 [75-76]. 2[215-232]; 9[m.5].

KoHTposibHBIE BOITPOCHL:

1. OcobeHHOCTH cUCTEMBI FOPSYEro BOAOCHA0KEHNS KOMMYHAJIbHBIX 3/1aHUH.
2. IlpaBuia yCTaHOBKHM CUETUMKOB y4eTa TEIUIOTHI.
3. YcTaHOBKa KOHTPOJIbHO-U3MEPHUTEIBHBIX IPUOOPOB.

3ananme 12. CriocoObl MPOKIIAIKK TPACCH KBAPTAIbHBIX TETIJIOBBIX CETEH.

Mertoauyeckue pexkomengauum. Hasnauenue mpogonsHoro mnpoduis Ilepeceuenue
TEIIOTPACCHI C MOA36MHBIMU KOMMYHHUKAIUSIMU.

Pexomenayemas nmuteparypa: ocuoBHas 1 [155-158];

nomnoaauTenbHas 7 [1m.9]; 12 [1m.6,7].

KonTpoJsibHBIE BOPOCHL:

1. TIpaBuia BBIMONHEHUS MPOJOIBHOTO MPO(UIIST TEIIOBON CETH.
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2. IlpaBuna mepeceueHUs TEIUIOTPACCHI € TMOA3EMHBIMH KOMMYHUKAIUSIMH CHCTEM
BOJIOCHA0KEHUS U KaHAJIM3ALIUU.
3. IlpaBuna mepeceyeHUs] TEIUIOTPACChl C MOA3EMHBIMA KOMMYHUKALUSAMU CHCTEM
ANEKTPOCHAOKEHHS U CBS3H.
4. TlpuHUUIIBI TepeceueHus] KBapTAIbHBIX TEIUIOBBIX CETEH C APYTUMU UHKEHEPHBIMU
KOMMYHHKAIUSIMHU.
3ananue 13. beckananbHas NPOKIaaKa KBapTAJIbHBIX TEIJIOBBIX CETEH.

MeTtoauyeckue pekoMeHIanuu. Buabl OeckaHATBHON MPOKIAJAKH KBAPTAIBHBIX TETUIOBBIX
cereif. OCHOBBI pacyeTa TEIUIOBOW H30JALMU MpH OecKaHATbHOM NPOKIaJKEe KBapTalIbHbBIX
TEIJIOBBIX CETEH.

Pexomenayemas nmuteparypa: ocHoBHas 1 [236-240];

nonoHUTEbHAS 7 [11.9]; 10 [m.4];12 [11.6,7].

KoHTposibHBIE BOIIPOCHL:

1. TlpaBuna BeiOOpa OeckaHaIbHOM MPOKIIAIKN KBAPTAIBHBIX TETUIOBBIX CETEH.

2. Tlpemu3onupoBaHHas OecKaHATbHAS MPOKIIAJIKA KBAPTAIBHBIX TEIUIOBBIX CETEH.

3. OcobeHHOCTH MpUMEHEeHHs OeCKaHaTbHOM MPOKIIAIKU KBAPTAIbHBIX TEIUIOBBIX CETEH.
3aganue 14. TeruioBas U30JLUs TPYOOIIPOBOOB.

MeTtoauyeckue pexomMeHaanuu. OCHOBBI pacueTa TeIUIOBOW W30JISIIMH ITPH HAJI36MHOMN
MIPOKJIAJIKE KBAPTAIBHBIX TETUIOBBIX CETCH.

Pexomenmyemast urepatypa: ocHoBHas 1 [236-240];

nononHuTenbHas 7 [11.9]; 10 [m.4];12 [11.6,7].

KoHTpoabHbIe BOIPOCHI:

1. XapakrepucThka MapamMeTpoB TEIUIOBOM M30MSALUMU TPU  HAJ3EMHOM  MpOKIIAIKe
KBapTaJIbHBIX TEIIJIOBBIX CETEH.
2. CrnocoObl HaI3EMHON MPOKIIAJAKU KBAPTAIbHBIX TETIOBBIX CETEH.
3. Hopmupyewmsle oTepu Teria Mpu HaI3EMHON MPOKJIaJIKe KBAPTATLHBIX TEINIOBBIX CETCH.
3apanue 15. KoHCTpyKIIMU TETIJIOBOM M30JIAIIMH TETIOBBIX CETEH.

Metoauyeckue pexomenaanuu. OCHOBBI pacueTa TETJI0BON U30JISIIIUU MTPH MPOKIAIKE B
HEMPOXOHBIX KaHAJIAaX KBAPTAIbHBIX TETUIOBBIX CETEH.

Pexomenayemas mutepatypa: ocHoBHas 1 [236-240];

nononHutenbHas 7 [1m.9]; 10 [m.4];12 [1.6,7].

KoHTpoibpHbIEe BOIPOCHI:

1. XapakTepucTuka TMapamMeTpoB TEIUIOBOM HW3OJSAIMH TMPU  TOJ3EMHON  TMPOKIAIKe
KBapTaJIbHBIX TEIIJIOBBIX CETEH.

2.Cnioco0bl MO3eMHOM MPOKIAIKA KBApTATbHBIX TEIIOBBIX CETEH.

3.HopMupyemsble nmoTepu Teria mpu MoA3eMHON MPOKIAJAKE KBAPTATbHBIX TEIIOBBIX CETEH.

2.6. TecToBbIE 32JaHUSI IJIS1 CAMOKOHTPOJISI.
1. TemuoBas Harpy3ka Ha ropsiuee BOJJOCHA0KEHHE MO MPOIODKUTEIBHOCTH B TEUCHUE TO/1a
SIBJISICTCSL:
A) OCTOSHHOIA;
B) nepemenHoii;
C) KpyrJIOroAuvIHOM;
D) ce3onHOI;
E) npepeiBucTO.
2. K kakoii Harpy3Kke clie/lyeT OTHECTH TEIUIOBYIO HArpy3Ky Ha BEH THIISIIHIO 110 €€
MPOJIOJDKUTEIBHOCTH B TCUCHHE KaJICHIAPHOTO ro1a?
A) TIOCTOSHHOIA;
B) mepemenHoii;
C) ce3oHHOIL;
D) npepbIBHCTOI;
E) kpyrmoronoBoii.
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3. TemnnoBast Harpy3ka Ha OTOIUICHHE TIO MPOIOJKUTEILHOCTH MOTPEOICHUS B TEUCHUE r0/1a
SIBJICTCS:
A) TOCTOSIHHOIA;
B) nepemenHoii;
C) KpyrJI0roa0Boii;
D) ce3onHoi;
E) mpepbiBrcTOM.
4. KoadduiueHT mepoxoBaTocT TPYO B CHCTEME ropsiuero BOIOCHAOKECHHS:
A) 0,005 w;
B) 0,001 wm;
C) 0,0001 m;
D) 0,0002 w;
E) 0,002 m.
5. Uro sBRsieTCs LEeNbIo THAPABIMYECKOT0 pacyeTa TPYOOIIPOBOJOB CUCTEMBI FTOPSYETO
BOJIOCHAOXeHUs?
A). omipeniesieHrE pacueTHBIX PACX0JI0B TOPSYEH BOIBI;
B). BEIOOp quamMeTpoB IUPKYISIUOHHBIX TPYOOIIPOBOIOB;
C). obecrieueHre TeMIiepaTypsl Topsueii BOjbl y BOI0Pa300pHBIX TPUOOPOB;
D). obecrieyenune Bo BceX BOOPa30OPHBIX MPHOOPAax pacyeTHOrO pacxoia BOJIBI C
3aJlaHHOM TeMIEepaTypoil;
E). BeIOOp THaMETPOB MOJAIOIIUX TPYOOIIPOBOJIOB.
6. BrIOop 1MaMeTpoB HUPKYISIHMOHHBIX TPYOOIIPOBOIOB CUCTEM FOPSYETO BOJOCHA0KEHUS
MIPOU3BOUTCS:
A) 10 UUPKYIAIHOHHOMY pPacXoay BOABI C YYETOM YBS3KA IOTEPh JAaBJIICHUS B
HUPKYISIUOHHBIX KOJbIIAX;
B) o MakcuManbHOMY pacXoiy ropstuei BOIbI;
C) mo pacueTHO# TemrepaType ropsaei BoIbl;
D) o pacueTHOMY pacxojy ¥ CKOPOCTH BO/IbI;
E) mo pacueTHO# TemmiepaType U CKOPOCTH TOPSUEH BOIBI.
7. Kaxkue Tumsl BojioHarpeBaTesiell MpUMEHSIOTCS B CUCTEMaX ropsiYero BOJOCHA0KEeHUS 31aHul 1
B LITII B BOASIHBIX CHCTEMaX TEIJIOCHAOKEHHMS?
A) TmapoBoSHBIC TOIOTPEBATEINH |
B) ckopocTHBIC BOJOBO/ISIHBIC [TOIOTPEBATEIH;
C) eMKOCTHBIC TIOJOTPEBATEIH;
D) nByxcryrneH4YaThbie MOI0TPeBaTEH;
E) TpexcrymneH4arsie moorpeBaTelu.
8. Tloyemy mpu MPOEKTHUPOBAHUH BHYTPEHHUX CHCTEM TOPSIUEro BOJAOCHAOKEHUS HE
pEeKOMEeHAyeTCs CKOpOCTh BO/IbI He Ooitee 1,5 m/c:
A) nnst yMEHbIIIEHUS TIOTEPh JABJICHH B TpyOax;
B) s ymeHbIlIeHUS TETUIONOTEPH;
C) ans yMeHbIIIEHUS IIIyMa MPU ABMXKEHUU BOJBI IO TpyOaMm;
D) st yBenu4eHus TeIIonoTeph;
E) mi1st yMeHbIIIeHNST HAKUITEOOpa30BaHUSL.
9. Pexumsbl Bogopaz0opa Ha ropsiuee BOIOCHA0KEHUE:
A). u3 nogaromero TpyoonpoBoia TEIIOBON CETH;
B). u3 obpaTHOrO TpyOOIPOBOIA TEILIION CETH;
C). u3 mojaroniero 1 00paTHOTO TPyOOIPOBO/IA TEIUIOBOM CETH;
D). TennoBoii cetu;
E). u3 monaromero TpybornpoBoa.
10. Kakoii akTop y9uTHIBa€TCS MPU pacUeTe MOTEPH AABJICHHS B CUCTEMAX TOPSIETO
BOJIOCHA0KEHHUSI 3aKPBITHIX CUCTEM TETUIOCHAOKCHUS?
A). MeCTHBIC CONIPOTHUBIICHHS,

54



B). ymeHbIIeHHE TMaMeTPOB TPYO BCIIEACTBHE HAKHIICOOpa30BaHMS;
C). notepu naBieHUs B MIOJOTPEBATENSX TOPsiUEH BOIBI;

D). moTepu AaBJCHUS B AJICBATOPHBIX y3JIaX;

E). MecTHbIC CONPOTUBIICHHS U IOTEPHU JIABJICHHS B TIOJOT PEBATEISX.

11. KakuMm napaMeTpoM ropsiueil BOJbI MpeaBapuTeIbHO 3a/1al0TCs IPU BHIOOPE TUIIOpa3Mepa

12.

13.

14.

15.

16.

17.

18.

CKOPOCTHOI'O BOI[OHaneBaTeJ'IH?

A) TemnepaTypoi BOJIbI;

B) BSI3KOCTBIO BOIBI;

C) CKOPOCTBIO IBUKECHHUS BOJIBI B TPYOKaX;
D) mI10THOCTBIO BOJBL;

E) naBneHuem BOJbI.

HpI/I TEIIJIOBOM pacdeTe BOHOHaneBaTCHCﬁ OIIpCACIIACTCA:

A). TeruioBasi Harpys3Ka;

B). pacxox BojbI;

C). IOBepXHOCTh Harpesa;

D). remnieparypa BOIbl Ha BBIXOJIE;
E). norepu naBneHUs BOJBI.

[To kakuM mapameTpam MPOU3BOAMUTCS BHIOOP CXeM MPHUCOECTUHEHUS BOIOHATpEBaTeNei B
cucTeMax ropsyero BoJJ0CHa0KeHMs?

A). 110 BeIMYKHE CPEHEr0 TEIUIOBOTO MMOTOKA HAa ropsiyee BOIOCHAOKEHHE;

B). 10 OTHOMICHNIO MAaKCUMAIBHOTO TEIJIOBOTO TIOTOKA Ha TOpsiuee BOJIOCHAOKEHUE K
pacueTHOMY TEIJIOBOMY IIOTOKY Ha OTOILICHUE;

C). B 3aBHCHMOCTH OT TeMIIEpaTyphl BOJIbI Ha BHIXOJIE M3 [TOJOTPEBATEIICH rOpsiueii BOIH;

D). B 3aBucuMoctu oT pacnonaraemoro nasnexusi 8 MTII,

E). B 3aBUCUMOCTH OT KECTKOCTU BOJBI.

Br100op arameTpoB mojparouux TpyoorpoBOI0B CUCTEMBI TOPSYEro BOJIOCHA0XKEHUS
IIPOU3BOJIUTCS 110!

A) CeKyHIHOMY pacxoy ropstucii BOJIbI;

B) 1upKysISIIMOHHOMY Pacxo.ly Topsiueii BOIbI;

C) yacoBoMy pacxoy ropsiaeii BOJIbl;

D) MakcUMaIbHOMY CEKYHIHOMY PacXOy ropsiueii BOJbI M CKOPOCTH;
E) ckopoctu ropsiueit Bobl M CEKYHIHOMY PACXO.y.

HpI/ICOGI[I/IHeHI/IC CHUCTCM TopsA4€Tro BO,[[OCHa6)KeHI/I$I K BOJSHBIM TCIIJIOBBIM CCTSAM B OTKPBITBIX
CHUCTeMaX TEeIUIOCHAOXKEHUS 10 NpUHIUITY FHHpaBHquCKOﬁ CBA3HU:

A) napannesnbHoe;

B) nezaBucumoc;

C) nocnenoBarensHOE;

D) 3aBHCHMOE HEMOCPEICTBEHHOE;
E) cmemannoe.

OcHOBHOE Ha3HAYEHUE HEHTPAIbHBIX TEIIOBbIX MyHKTOB (L[ TII)?

A) npeoOpa3oBaHKe JaBICHUS TEIIIOHOCUTETIS;

B) mpuroroBnenue BoAbI ISl CHCTEM MOTPEOUTENCH;
C) uzMeHeHue TeMIepaTypbl CETEBOW BOIBL;

D) pa3merieHune MOAMUTOYHBIX HACOCOB;

E) pa3menienre noakaurnBarOnMx HaCOCOB.

I'mppaBinueckuii pacyeT BOJOHArpeBaTesey OIpPEaeiser:

A) naBieHHe U paCXO TEIUIOHOCHTEIIS;

B) pacxox TemmoHoCHTENEH;

C) temmeparypy TEIJIOHOCHUTEICH;

D) mortepu naBiieHUs BOJBI B IOJOTPEBATEIIE;
E) MecTHBIe compoTHBICHUS.

CxeMbI KBapTaJIbHBIX TEIJIOBBIX CETEH MO KOJIMUYECTBY TPYOOTIPOBOIOB

55



19.

20.

21.

22.

23.

24.

25.

A). o1HOTpYOHBIE;
B). 1ByXTpyOHBIC, YETBIPEXTPYOHBIE;
C). TyIIMKOBBIE;
D). xoubIIEeBBIE;
E). mHOrOTpYOHBIC.
BBI0OOp OTKPBITHIX HIIH 3aKPBITHIX CUCTEM TEIIOCHA0KEHHUS TIPOU3BOTUTCS T10:
A) cxemaM MPUCOCAMHEHUS CUCTEM OTOILICHUS;
B) kauecTBy TEIIOHOCHTEIS;
C) cxemaM NpPUCOCTMHEHHUS CHCTEM rOPsYero BOJOCHAOKEHHSI U )KECTKOCTH BOJIBI
D) kadecTBy BOJIbI U €€ PACXOJY;
E) temmneparype u pacxoay TeIJIOHOCHUTEIIS.
B 3akphITHIX cHCTEMax TEIUIOCHA0KEHHUSI CHCTEMBI TOPSYETO BOJOCHA0KEHHUS K TEIIJIOBBIM
CEeTSIM IPUCOCTUHSIOTCS Yepes:
A) BOIOHATPEBATEITb;
B) sneBatop;
C) HemocpeICTBEHHO;
D) nacoc;
E) Bomomep.

HpI/ICOSI[I/IHeHI/Ie CUCTEM I'OpPAYCTO BOI[OCHa6)KCHI/I$I K BOJSHBIM TCIIJIOBBIM CCTAM I10 IIPUHIUITY

THIPABINYECCKON CBS3H:
A) mapaiuieabHoe;
B) HesaBrCHMOE HITH 3aBHCHMOE;
C) 3aBucumoc;
D) nocnenoBarenbHoOE;
E) cmemannoe.
Kakue mapamMeTpbl TETUTOHOCUTEIIST H3MEHSIFOTCS Ha BBIXO/IC U3 aBTOHOMHOMW KOTETbHOM:
A) pacxoj ceTeBOil BOJIBI;
B) pacxon u TemmepaTtypa ceTeBOi BOJIBI;
C) TemmnepaTypa ceTeBOM BOJIBI B TIOAIOIIEM TPYOOIIPOBOJIE;
D) naBneHue ceTeBOi BOIbI;
E) naBienue u TeMreparypa ceTeBOi BOIBI.
Kakue mapamMeTpbl BOJIbI YYHTHIBAIOTCS MIPU THAPABINUECKOM pacyere TPYOOIpPOBOIOB
TETJIOBBIX CeTei?
A) TemriepaTypa U MIOTHOCTb;
B) naBnenue u pacxon;
C) II0THOCTB, BA3KOCTH U PacXo/I;
D) temneparypa u JaBlicHHE;
E) naBiieHue ¥ IIIOTHOCTD.
MuHrMalbHas TEMITEpaTypa CETeBO BOIbI B TIO/IAIOIIEM TPYOOTIPOBO/IE 3aKPBITOI CHCTEMBI
TEIUIOCHA0KEHUS:
A) 60°C;
B) 70°C;
C) 75°C;
D) 55°C;
E) 50 °C.

MakcuManbHas TEMIICpaTypa CETEeBOM BOJIBI B O6paTHOM pr60np0130;[e TEIJIOBOM CETH paBHa:

A) 40°C;
B) 50°C;
C) 60°C;
D) 70°C;
E) 75°C
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26 EI[I/IHI/IL[BI HU3MCPCHUSA YACIBHOI'O MAaACHUA JaBJICHUA:
A) Ila;
B) ITa/m;
C) Ia/(xr/c)?;
D) m.Box.cT.;
E) kr/c?.
27. T'unpaBnuueckuil pacyeT BOJOHArpeBaTeNiel OmperensieT:
A) naBneHue U Pacxo]l TETUIOHOCUTEIIS;
B) pacxon TeruioHOCHTENCH;
C) TeMmiepaTypy TEILIOHOCHUTEIICH;
D) notepu naBJiCHUS MO ABMIKCHHIO TEINIOHOCHUTEIIS,
E) MecTHBIC CONPOTUBICHUS.

28. Haubonee xapakTepHBIN mapaMeTp I pacueTa MOTEPh JaBICHUS B TEIIJIOBBIX CETAX:

A) naBneHue BOJIBI,
B) Temneparypa Bobi;
C) ynenpHOE MajicHue AaBJICHUS BOJBbI,
D) BA3KOCTh BOJIBI;
E) crnaxuBaromasi CHocOOHOCTb BOJIBI.
29. TlpaBunpHOE 0003HAYCHHE YCIOBHOTO quamerpa Tpyosr 1=630 x 8 mm:
A) 1 =630 mm;
B) Hycn = 614 mm;
C) Hyen = 600 mm;
D) Hyc)n = 646 Mm;
E) Hycn= 614 x 8 Mmm.
30. I'yOuHa 3a10KeHus OeCKaHATBHOM MPOKJIAAKH TEIJIOBBIX CETEH HE MEHEE:

A) 0.5 wm;
B) 0.7 m;
C) 0.3 m;
D) 0.2 m;
E) 0.4 m.
Koabl IpaBHIBHBIX 0TBETOB K TeCTaAM
Ne IIpaBunbpHBII Ne [IpaBunbHBIN Ne [IpaBuibHBIN
BOITpOCa OTBET BOIIpOCa OTBET BOIIpoOCca OTBET
1 C 11 C 21 B
2 C 12 C 22 C
3 D 13 B 23 C
4 B 14 D 24 B
5 D 15 D 25 D
6 A 16 B 26 B
7 B 17 D 27 D
8 C 18 B 28 C
9 C 19 C 29 C
10 B 20 A 30 D

JK3aMeHALMOHHbIE BONMPOCHI M0 KypCy

Ha3zHnaueHne aBTOHOMHBIX CHCTEM TEILIOCHAOKCHUS.

ABTOHOMHEIE CHCTEMBI TETUIOCHAOKeHUs. E€ OCHOBHBIE DJIEMEHTHI.
Krnaccudukanys aBTOHOMHBIX CUCTEM TEIUIOCHAOKEHUSI.

Br1600p aBTOHOMHBIX CHCTEM TEIJIOCHAOKEHUS.

JIOCTOMHCTBA U HEAOCTATKU OTKPBHITHIX ABTOHOMHBIX CUCTEM TEIIIOCHAOKEHUS

Nogak~owdE
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HOCTOI/IHCTBa U HCJOCTAaTKH 3aKPBbIThIX aBTOHOMHBIX CUCTEM TEII0CHA0KEHNS.
MakcuManbHBIE TEIJIOBBIC IIOTOKH Ha OTOINICHHUE 110 YKPYIIHCHHBIM ITOKA3aTCIIAM.




10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

28.
29.
30.
3L

32.

33.
34.
35.
36.
37.

38.

39.
40.
41.

42.

43.

44,
45.
46.
47.
48.

MaxkcruMaibHbI€ TEIIOBBIE TOTOKHM HA BEHTWIALMIO 10 YKPYITHEHHBIM ITOKA3aTeNsIM.

TemnoBble MOTOKM Ha TOpsYee BOJOCHAOKEHHE MO0 YKPYITHEHHBIM ITOKA3aTeIsIM.

CyMMapHbIe pacyeTHbIE TEIUIOBBIC IIOTOKH B aBTOHOMHBIX CUCTEMaX TETNIOCHAOKEHHS.

Pacxopl TEIIOTH MPOMBIIUIEHHBIMU TIOTPEOUTEISIMA ABTOHOMHBIX CHCTEM TETNIOCHAOKEHHS.

I'ooBbIE pacxonbl TEILUIOTHI HAa OTOIUJICHUE.

I'ooBBIE pacxonbl TEILUIOTHI HA BEHTUIIALMIO.

I'omoBbIe pacxonbl TEIJIOTHI Ha ToOpsyee BOJIOCHAOKEHHE.

XapaKkTepruCcTUKA 3aBUCUMOCTH TEIIJIOBOM Harpy3Ky OTOIUICHUS U BEHTWIALUU OT HApY>KHON

TEMIIEPATYPHI BO3yXa.

XapakTepuCcTUKa 3aBUCUMOCTH TETIOBON HArpy3KU TOPSYEro BOAOCHAOKEHHUS OT HAPYKHOMH

TEMIIEPATYPHI BO3yXa.

3a1aun TUAPaBIMYECKOrO pacyeTa KBapTajabHbIX TPyOOIPOBOJOB TEMJIOBbIX CETEH.

Pacxopl ceTeBoli BOJIbI B aBTOHOMHBIX CHCTEMAaX TEIUIOCHA0KEHUSI.

I'mapaBnrueckuii pacueT KBapTaIbHBIX TPYOOIIPOBOIOB BOASHBIX TETIJIOBBIX CETEH

KBapranbHble TENIOBBIE CETU B OTKPBITHIX CUCTEMAaX TEIIOCHAOKEHUSI.

KBapranbHble TENIOBBIE CETU B 3aKPHITHIX CUCTEMAX TEIIOCHAOKEHUSI.

Knaccugukanus cuctem ropsiuero Bo10CHaOXeHusl.

OcHoBHbIE TPEOOBAHUS K JIEHEHTPAIN30BaHHBIM CHCTEMaM I'OpsIYero BOJAOCHAOKEHUS.

TemnepaTypa 1 HOpMBI pacxoja ropsiueil BoJbl CUCTEMON TOPsIYEro BOJJOCHAOKEHHUS.

CxeMbl JelIeHTPAIIN30BAHHBIX CUCTEM FOPSYEro BOJOCHAOKEHUS.

Cxema cHCTEMBI TOpAYEro BOJOCHAOXKEHMsI C HW)KHEH pa3BOAKOW U NPUHYIUTEIbHON

LHUPKYIALMNA BOABI U 3aKPBITBIX CHUCTEM TEIIOCHAOKEHHUS.

CxeMbl CUCTEMBI TOpsSYero BOJOCHAOKEHHUs C HIDKHEH pa3BOAKONH M NPUHYIAUTEIbHON

LUPKYIALUEH ISl OTKPBITBIX CUCTEM TEIIOCHA0KEHUS.

[IpuMeHeHne TYNMKOBON CXEMbl CUCTEMBbl TOPSYEr0 BOJOCHAOKEHMS.

MaxkcruManbHBIH 4aCOBOM pacxod BOJABI CUCTEMBI TOpSYEro BOJAOCHAOKEHUS.

CpenHuil yacoBOM pacxo BOABI 3a IEPUO MAKCUMAIILHOTO BOJIONOTPEOICHHMSL.

Cpennuii TerioBoi MOTOK 3a MEPHUOT MAaKCUMAJIBLHOTO BOJONIOTPEOICHNS Ha HY Kbl TOPSYEro

BOJIOCHA0XKEHUSL.

TemsoBoil NOTOK 3a MEpPUOJ] MaKCUMAIbHOIO BOAONOTPEOJIEHUS HA HYXIbl TOpSYEro

BOJIOCHA0)KEHUS B TE€UEHUE Yaca MAaKCUMAJIbHOTO OTpeOIeHUs

ITonorenuecymmrenu. X pacrnosno’keHue Ha CTOSIKaX.

Hupkynsuus BoAbI B CHCTEMAxX TrOpSYEero BOJOCHA0KEHHUS.

Ha3znauenue Bogopa300pHO-IUPKYISILUOHHOTO y3/1a CUCTEMBI TOPSIYETr0 BOJIOCHA0KEHUS.

KommnonoBka Bo10pa300pHO-IIUPKYISALUOHHBIX Y3JIOB B 3/1aHUU.

Ha3nauenue ULUPKYISMMM BOABI M CHOCOOBI OCYIIECTBIEHUS B OTKPBITBIX CHCTEMax

TETJIOCHAOKEHHMSL.

Haznauenne wmupkyasimquu BOABI M CIOCOOBI OCYIIECTBICHHS B 3aKpBITBIX CHUCTEMax

TETIOCHAOKEHHUS.

CxeMbl CUCTEM TOPsSiUero BOAOCHA0KEHHSI B aBTOHOMHBIX CUCTEMAax TEMJI0CHA0KEeHHUS.

CXeMbl CUCTEM TOpsSYero BOJIOCHAOKEHHS B 3/1aHUSAX IMOBBIIIEHHOMN ATaXKHOCTH.

3amaund  TUPABIMYECKOTO pacdyeTa CHCTEM TOpSYero BOJAOCHAOKEHUS I OTKPBITHIX

ABTOHOMHBIX CHCTEM TEIIOCHAOKEHHS.

3ajayn TUAPABIMYECKOTO pacyeTa CHUCTEM TOpsSiYero BOJOCHAOXKEHUS [UIsl 3aKpBITHIX

aBTOHOMHBIX CHCTEM TEIIOCHAOKEHHS.

PacuerHsblit pacxo/ ropsueii BoJbl JuIsl THAPABINYECKOTO pacueTa TpyOOnpOBOIOB CHCTEMBbI

rOpsiYEro BOJIOCHA0KEHUSI.

L{upKynAIMOHHBIN pacxo] ropsiueil BOJbl B CHCTEME FOPsiYero BOJOCHAOKEHHMS.

['unpaBnuueckuil pacdeT MoJaKOIUX TPYOONPOBOAOB CHUCTEM TOPSYEro BOJOCHAOKEHUS.
[Torepu naBneHust B TpyOONpPOBOAAX B PEKUME MaKCHMAaJILHOTO BOJIOpa3zdopa.

[Torepu Hamopa Ha ydacTKax TpyOOIpPOBOAOB CHCTEM rOpsSYEro BOJOCHAOKEHHUS.

VYyer HakumeoOpa3zoBaHus B TPYyOOIPOBOIaX TOPSTYETO BOAOCHAOKECHUSI.
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49. Pacyer Terionorepb B MOAAIOUIMX TPYOONPOBOJIAX CHCTEMBI TOPSYErO BOJOCHAOKEHHUS.

50. Pacuer mMpPKYISAIMOHHBIX TPYOOIPOBOIOB.

51. YBs3ka moTeph JaBIICHUS B HUPKYISIIMOHHBIX KOJIBIAX.

52. Ilotepu naBiieHUs B MOJAIOUIMX U LUPKYIALUOHHBIX TPyOOIIPOBOAAX B LUPKYIISILIUOHHOM
pexuMe (PeKUM YaCTHIHOTO BOI0Opa300pa).

53. Pacuer Temonoreps B HUPKYJIALMOHHBIX TPYOOIIPOBOIAX CUCTEM TOPAYETO BOJOCHAOKEHMS.

54. Pacuet BBO/Ia B 3aKPBITHIX CHCTEMaX TEIJIOCHA0KECHUSI.

55. Be16op BogoMepa 1 pacueT noTeph JAABJICHUS B HEM.

56. Haznauenue cyTo4HbIX TpaduKoOB MOTPEOHOTO TeTIa.

57. XapakTepucTUKa CyTOYHBIX I'paUKOB TEIIa.

58. Pacuer u mocTpoeHne CyTOYHBIX rPaPUKOB MOTPEOHOTO TEIIa.

59. Pacuer M mocTpoeHHE HHTErpaJIbHBIX IPa(UKOB U3PACXOAOBAHHOTO TEIUIA.

60. [TocTpoeHre MHTErpaNbHBIX TPaPUKOB COOOIIEHHOTO TETIa.

61. Pacuer u BEIOOp OAKOB-aKKyMYJIATOPOB TOpPsiUEii BOJBI.

62. Pacuer nMpKyISUOHHBIX TUaPparM CUCTEM TOPSYETO BOJOCHAOKCHHS.

63. YcrpoiicTBa i BEITyCKa BO3/IyXa B CUCTEMAaX TOPSYEro BOAOCHAOKEHUSI.

64. YcTaHoBKa 0OpaTHBIX KJIAITAHOB B CUCTEMAaX TOPSYEro BOJOCHAOKEHHS.

65. XapakTepucTUKa apaMeTpOB TEIJIOBOM M30JSLMU IPU MOA3EMHOM NMPOKJIaIKe KBAPTAIbHBIX
TEIUIOBBIX CETeH.

66. Crioco0b! MOA3EMHOI NPOKJIAJIKH KBAPTAJIbHBIX TEINIOBBIX CETEH.

67. CriocoObl HaI3eMHOW TPOKJIAJIKU KBAPTAIBHBIX TEIUIOBBIX CETEH.

68. Crioco0Ob!I OeckaHaIbHOM MPOKITIAIKN KBAPTAIBHBIX TEIJIOBBIX CETEH.

69. Hopmupyemsble moTepu Temia Mpy IMOA3EMHOM MPOKJIaIKe KBAPTAIbHBIX TEIJIOBBIX CETEH.

70. HaznaveHue HEMOIBUKHBIX OMOP B KBAPTAIbHBIX TEIIJIOBBIX CETSIX.

71. KOHCTpYKIIMH HETIOABU>KHBIX OTIOP.

72. Pa3MenieHne HETIOIBUKHBIX OIOpP.

73. OCHOBEHI pacueTa yCHUJIMA Ha HETIOIBUKHBIE OTIOPBI U BBIOOD.

74. HazHaveHue MOABIKHBIX OTIOP B KBAPTAIBHBIX TETIOBBIX CETSX.

75. KoHCTpYKIIMH MTOABUKHBIX OTIOP.

76. Bb100p OJBMYKHBIX OTTOP

77. OCHOBBI pacyeTa yCUIUH B MOJBUKHBIX OIIOpax.

78. Ob6opymoBaHNE aBTOHOMHBIX CHCTEM TETUIOCHAOKCHHSI.

79. KoHCTpyKIIMY ¥ XapaKTEPUCTHUKU KOTIOB @BTOHOMHBIX CHCTEM TETJIOCHA0KEHNSI.

80. KoHCTpyKIIMK M XapaKTepUCTHKHU BOJOIOI0TPEeBaTeNIel aBTOHOMHBIX CUCTEM TETJIOCHAOXKEHHUS.

I'itoccapuii

Aemonomnoe meniocrhabiicenue - CHaAOKEHHWE TEIUIOTOW CHUCTEM OTOIUICHUS, BEHTHJISIIHY,
TOpsiYEr0  BOJOCHAOXKEHUS JKWJIBIX, OOIIECTBEHHBIX UM  TEXHOJIOTMYECKUX MOTpeOuTeneit
MIPOMBIIIEHHBIX 3/IaHUA OT aBTOHOMHOW KOTEJIbHOM.

Tennonocumens — IBUWXKymIascs cpefa ()KUIKOCTh, ap) UCTIOIb3yeMast I IePeHOCca TEeTIOTHI.

Ycnoenoe oasnenue (Py) - Hambombluee AaBieHue Npu Temreparype cpenasl 20°C, mpu
KOTOPOM JIOITyCTHMA JUTHTEIbHAs paboTa apMaTyphl U AeTaieil TpyoonpoBoIOB.

Pabouee oasnenue (Pp) - HanOoJIblice JaBICHUE, IPH KOTOPOM OOECIICUMBACTCS 3aaHHBIN
PEKUM 3KCIUTyaTalluy apMaTyphl U JieTaneid TpyOolpoBOAOB NMpH JaHHOM pabodei Temmeparype.

Tennosas Hazcpy3ka — TETIIOBAst MPOU3BOAUTEIILHOCTH CHCTEMBI.

Tennosaa cemv — cucTeMa TPyOONPOBOJIOB, IO KOTOPHIM TEIUIOHOCHTENb (ropsiyasi Boja WU
nap) MepeHOCHT TEIIO0 OT UCTOYHHKA K OTPEOUTEIISIM.

Maeucmpanvhviii mpy6onpogod — TpyOOIPOBOA, K KOTOPOMY TPHUCOSAHHSIETCS HECKOIBKO
Apyrux TpyOOIPOBOAOB TETIJIOBBIX CETEH.
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Onesamop — yCTPOUCTBO Ul CHUKEHUS TEMIIEPATypbl BOABI, IOCTYNAIOIIEH U3 TEIJIOBOM
CeTH MyTeM CMEIIEHUs ee C 0OpaTHOM BOAOHM IMOCIE CHCTEMBl OTOIUICHHS M CO3JAaHUS B HEH
LUPKYISIUOHHOTO JABJICHHUS.

Cucmema 2opsaueco 6000cHaAbOXCenUs - CUCTEMa YCTPOMCTB [UIsi HPUTOTOBJIICHHUS,
TPAHCIIOPTUPOBAHUS M TOAAYH TOpsSYei BOJBI C 33JaHHOH TEeMIIEpaTypod K BOAOPa30O0pHBIM
npudopam.

Cmecumens — ycTpoicTBO AJISL MONMy4YeHHUs TpeOyeMoil TeMIiiepaTypbl ropsiaeil BOJAbI MpPHU
HETMOCPECTBEHHOM BOJI0Opa300pe U3 TEIIOBBIX CETEH.

Lupxynayuonnas 6o0a - BOAa, KOTOpasi MHOTOKPAaTHO LIUPKYJIUPYET B 3aMKHYTOW CUCTEME.

Tennoobmennux — ammapatr Ajsl Iepeladd TEeIUIOThl OT TPEIOLIEr0 TEIUIOHOCUTENS K
HarpeBacMoMy TEIJIOHOCHUTEIIIO.

Emxocmuvie nodocpesamenu — TnpenHa3HadeHbl [UIsi TOPSYEro BOJAOCHAOXKEHUS C
MEPHOJNIESCKIM BOJOPa300pPOM.

Axkymynamopel 2opsiueti 600l — OOECIEUYMBAIOT BOAOPa3z00p B Yachl MaKCHMalIbHOTO
BOJIOTIOTPEOIICHHUSL.

Llenmpanvnoe pezynrupogaHue — BBITIONHSAETCS Ha KOTEIbHOW MO mpeolianaroeit
HarpysKe, XapakTepHOH /Jisi OOJIbITMHCTBA MTOTPEOUTENIEH.

Mecmmnoe pezynuposanue — TPELyCMaTPUBACTCS HAa MECTHBIX TEIUIOBBIX IYHKTaX IS
notpeOuTenei.

Hnousuoyanvnoe  pezynuposanue  —  OCYIIECTBISIETCA  HEMOCPEICTBEHHO y
TEIUIOTOTPEOIISIONINX TTPHOOPOB.

Ilomepu Hnanopa Ha mpeHue- BBICOTA >XUIKOCTH, KOTOpas BBIPAXKAET COMPOTUBIICHUE
CUCTEMBI, CBSI3aHHOE C €€ JIBUKCHUEM.

Tloosudicnbie onopvl — 00eCTIEUUBAIOT MEpEMEIIeHUEe TPYOOIIPOBOa B OCEBOM HAIIPaBICHUU
IIPU UX YAJIMHEHUH OT HAarpEBaHMUSI.

Henoosuoicnvle onopvl — GUKCUPYIOT MOJOXKEHUE TPyOONPOBOAA B ONpPENEIEHHBIX TOUKAX
U BOCIPUHUMAIOT YCWIMS TOJ ACWCTBUEM TeMIepaTypHbIX AedopMaiuii U BHYTPEHHETro
JTABJICHUS.

Tennosas wuzonAyusi — KOMIUIEKT MAaTE€pPHANIOB, HCIOIb3YEMbIX JJIsi COMPOTHBICHUS
MEPEHOCY MTOTOKA TETUIOTHI.
Haoeoicnocms — CIIOCOOHOCTHL CHUCTEMBI TEIUIOCHAOKEHUS O0O0ecleuynBaTh B TEUYECHUE

3aIaHHOTO BPEMEHH TpeOyeMbIe PEKUMBI, TapaMeTPhl U Ka4e€CTBO TEIJIOCHAOKEHHUS.

CoOoTHOIIEHHE €IUHULL U3MEPEHHS] MeXTyHapOJHON CUCTEMBI
(CW) u npyrumu eJMHUIIAMH, UCTIONBE3YEMBIMU B

pacucTax
Enunanist ITa Kre/em® aTtMm MM PT CT MM BOJI CT Oap
W3MEPEHUS
Ia 1 1,02-10° [9,87-10° [7,5-10° [0,102 10°
Krc/cm® 9,81-10" 1 0,968 735,6 10" 0,981
1 ar 101325 1,0332 1 760 10332,2 | 1,01325
mMprer | 133,3 1,36 -10° [ 1,316-107 1 13,6 1,33-10°
MM Box et | 9,81 104 9,68-10° | 7,356-107 1 9,81-10™
Bap 10° 1,02 0,987 750 1,02 10* 1

60



