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Beeoenue:

B coornercThuy ¢ DefepalbHnM 3aKkooM o 23 Hosbpa 2009 r. N 261-03
"O6 sueprocOepeKeHHH H O TIOBBIIICHHA SHepreTHUccKoi 3 pEeKTHBHOCTH H O BHECCHHH
M3MEHEHHl B OT/IENbHBIE 3aKOHOMATENBHEIC aKThl POCCHITCKOH depepanun”, oda3aTebHOMY
SHEPreTHYCCKOMY 00CHEM0BAHHIO MOUIEKAT:

1) opramei TOCY/APCTBEHHO BIACTH, OPTaHbl MECTHOIO CaMOYIPaBICHH, HaJieeHHBIE
OpaBaMH IOPHARYCCKUX JIHIL

2) Oprasp3allHi ¢ yIACTHEM FOCYAApCTBa HAM MyHAIHIATLHOIO obpa3oBaHns,

3} oprasu3allin, OCYH(CCTRISIONAE PEry)HPYEMBIC BIBI ACATCIRHOCTH,

4) opraHM3alHH, OCYIIECTBIIOIHE IPOH3BOACTBO H (4nu) TPAHCTIOPTHPOBKY BOJEL
IPHPOJHOLO Ta3a, TEIUIOBOH SHEPIHH, MEKTPHYECKON BHEPTuH, A0OBIMY IPHPOIHOro rasa,
HedTH, YTV, IPOH3BOJCTBO HEPTEIPOLYKTOB, nepepaboTKy TPHPOJHOTO Trasa, Hed)TH,
TPAHCIOPTHPOBKY HEDTH, HEPTENPOIYKTOB;

5) opraHM3aii, COBOKYIHEIC 3aTPaThl KOTOPBIX Ha noTpelGiicHAS NIPHPOJIHOTO Ta3a,
JIM3ENBHOTO ¥ HHOIO TOIUIMBA, MasyTa, TCIUIOBOH OHEPruH, yriId, JNEKTpHYcCcKOH SHEPIHH
{IPEBBUNAIOT ACCHTE MAIUTHOHOB pyOuieii 32 KaJeHJapHBIA FOII;

6) oOpraHu3aliH, IPOBOSIHC MEPOTIPUATHA B obnactd sHeprocOepexeHns H
HOBBIICHISA SHEPreTHHecKol 3(peKTHBHOCTH, YUHAHCHPYEMBIC TIOIHOCTLIO HIlil YACTHYHO 38
cueT cpericts  (Qenepanproro HlozKera, GrojuxeToB cybnextor Poccuiickod  Depepanun,
MECCTHBIX OIODKETOB.

Oprapusaiiis - SHEProayguTOp B CBOHX JEeHCTBHAX JIOJDKHA PYKOBOJCTBOBATECH
3axonamu Poccuiickolt @enepallid, aKTaMH OpraloB rocyAapcTBEHHO BIACTH CYyOBCKTOR PD,
CHullamu, TITD u IITH B 27MeKTpOYCTAHOBKAX K TEINIOBBIX CETAX H JIPYTHMH HOpMaTHBHO-

TeXHHYEeCKUMHU IoKyMeHTamu, CranjiapTaMu ¥ 1IpapunaMa HII «'ansaus DHEProay MIopoB».

QcHoBHEIC TEPMHHBI I ompeae e,

Duepzemuneckoe obcnedosanue - coop H obpaborka HHGOpPMAIHY 00 HCIOIE30BAHHH

SHEPreTHYECKUX PECypPCOB B ILENAX TONYIeHH: nocroBepHoit  HE(opMmamun 06 0ObeMe
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HCTONB3YEMBIX DHEPIETHUECKHX PECYPCOB, O HOKA3aTeNsiX OHEPreTHUecKOH a¢hpEKTHBHOCTH,
BRISBJICHHS BOSMOXHOCTEH 9HeprocOepeeHus 0 HOBBHICHAS SHEPTeTHYCCKON 2 (heX THBHOCTH
¢ OTPBKECHHEEM ITOTYICHHBIX PE3yAbTATOB B OHEPIeTHYCCKOM IACTIOPTE;

Tonnusno-mepzemuteckue pecypewt (TOP) - COBOKYDHOCTR HPHPOAHMIX H
TIPOH3BENEHHBIX SHCPrOHOCHTENEH, 3amaceHHas SHEPTHs KOTOPBIX NPH CYHICCTBYIOMEM YPOBIHE
pasBUTHY TEXHAKH M TEXHOJOTHH JIOCTYTHA VI HCHOJNL30BAHMA B X03gHcTBEHHOMH
JeATEITHFHOCTH.

Snepzocbepencenyte - peann3aidd OPraHM3ANHOHHBIX, NPABOBBIX, TEXHHUHCCKHX,
TEXHONOTHHIECKAX, DKOHOMWUYECKHX H MHBIX Mep, HANPABICHHBIX HA YMEHBHICHHC 0OBEMa
HCTIONIB3YEMBIX OHEPTeTHUECKUX PECYPCOB HPH COXPAHEHHY COOTBETCTBYIOUICTO IOJIE3HOTO
shpexTa OF WX HCHONB3OBAaHHA (B TOM uHCAe O6beMa HPOM3BENCHHOH NpOAYKIHH,
BHIIOJIHEHHEBIX paboT, OKa3aHHBIX YCIRYT);

Bnepzemuneckan IPQexmusHocni - XapaKTCPHCTHKH, OTPAKAIOMMHC OTHOIICHHE
oNe3HOTo 2(EKTa OT HCIOMB30BAHMS PHEPTETHYECKHX PECYPCOR K 3aTparaM SHEPreTHHCCKHX
PECYPCOB, TIPOH3BE/IEHHBIM B LIEJLIX NOJYICHES TAKOTO 3(pHEKTa, NPHMCHATCIBHO K HPOAYKIHIH,
TEXHOJIOTHIECKOMY IPOHECCY, IOPHANYCCKOMY JIHILY, HHINBHAYAIBHOMY MPEAIPIHIMATCHIO;

Homenyuan suepzocoepeacenua - xonudgectso TOP, KOTOpoe MOXKHO cbepeub B
pesyibTaTe pEANH3ALHE TEXHHYECKH BO3MOXKHBIX M IKOHOMHYECKH ONpPABIAHHBIX MEP,
HalpaBJeHHbIX Ha 3(exTHBHOE MX MCIONB30BAHHE M BOBJICUCHHE B X03AHCTBEHHEIH 060pOT
BO30GHOBIACMBIX HCTOUHHKOB SHEPTHH NPH YCJIOBHH COXPAHCHHS WIH CHHXCHUS TEXHOTCHHOIO
BO3CICTBHS HA OXPYKAIOULYIO H HPHPOJHYIO CPEIBL.

Hoxazamens dHepeemuueckoii  pexmugnocmu  (0Gvexma) - KONHYECTBEHHAA
XapaKTEPHCTHKa YPOBHEN PalHOHAIBLHOTO NOTPEOICHUS H 9KOHOMHOFO PAacXO0BAHIA TIP npu
CO3J@HHE TPOXYKIHH, pPealu3aliy TNPOLECCOB, NPOBCICHHH PaboT M OKa3aHWW YCIyT,
BLIpAKGHHA® B Buje abCONOTHOrO, YAENLHOLO MM OTHOCHTENBHOIO TOKAsaTeld HX
norpebjcHns (HoTeps).

Hepayuonanstioe pacxo0osqnie 31HepzemuiecKux pecypcos - pacxo/i TOIJIHBHO-
SHEPreTHUECKHX PECYPCOB HA HHEPTETHUYECKUX M TCXHHYECKHX YCTAHOBKAX, B IIPOMBILIICHHOM
H KOMMYHATBEHO-GHITOBOM CEKTOPE, B TOM UHCIE B JKHJBIX H ODIECTBEHHBIX 3/@HHAX, HA
KOTOPHIX BBIBJEHBl DE3CPBBl JyUlst CHIDKEHWA TOTPEO/ICHHS TONHBHO-HEPICTHICCKHX
pecypcoB.

HenpouzeooumensvHoiii pacxeo TIP - pacxon TIP, obycnoBnenubli HecoOmoAeHeM
TpeGOBaHHE, YCTAHOBJCHHBIX TOCYJAapCTBEHHBIMH CTaHAAPTaMH, a TAIKEe HAPYIICHUCM
TpeGOBANKH,  YCTAHORJICHHBIX ~ HHbIMH  HOPMATHBHEIMH  AKTaM, HOPMATHBHBIME M

MCTOAHYCCKHME NOKYMCHTAMH,
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Payuonansnoe ucnonvsosansie TP - JOCTIDKCHUE MaKCHMaIbHOM 3(QHEXKTHBHOCTH
denons3opas TOP B Xo3sHcTBE NpH  CYIIECTBYIOMEM YPOBHE pasBUTHS TCXHHKE H
TEXHONOFHH ¢ OJHOBPEMEHHBIM CHMKEHHCM TEXHOTECHHOTO BO3JIEHCTBHA HA OKPYXAIOMLyIO
cpehy.

Duepzemuyeckuti  nacnopm  APOMbIHINEHHOZ0 nompebumens  MORAUGHO-
SHEpzeMUYecKX pecypcos - HOPMATHBHBIA JIOKYMEHT, OTPaXaioIui Gananc 1noTpedneHus |
COJIEPIKAIIHH TI0KA3aTeHy 5¢peKTHBHOCTH HCIIOJIB30BANLS TAP B mporecce X03THCTBEHHOMH
JeATENLHOCTH — OOBEKTaMH  NPOM3BOACTBCHHOrO — Ha3HAUCHHA, a  Taloke coJepKanIig

3HEprocOeperaomue MepOTIPHSTHA.

Onpefesienne YHeprocoeperaomero NoTeHnHaIA,

Ha HauanbHOM 3Tane paboTel JHEProayHuTop CAMOCTOATEILHO, XOTA U APH yIacTH#
IIPOH3BOACTBCHEOrO HEPCOHANA MPEANPHATH, PEIIACT, KAKUC IIOTEPH MOXHO, A Kakue KpaiHe
HE XeNaTelbHO BEPHYTH B SHCPTOTEXHOTOTHYECKHI IHKII, OIEHMBACT IEPCICKTUBHOCTE
YCTaHOBJICHHBIX (aKTOB CHWKEHHA ((PCKTHBHOCTH SHEPTOMONIL30BAIII B CMBICIIE AaNbHeHIIeH
paspaboTKi MPAKTHYECKH 3HAUHMBIX sueprocBeperaloliux MeponpusTail. Paspabarsmaetes 1

COTJIACOBEIBAETCH € ¢ 3aKa3YHKOM MporpaMma IIPOBEHCHHA JHCproayura.

Tlepesi HAuaoM SHEPreTHHUECKOro o0CiefOBaHMA  PACIIOPAKCHHEM  HIl NpHKA30M  II0
NPEANPHATHIO, HA KOTOPOM IPOBOIHICH obcileoBaie Ha3HAYaeTCs IO, OTBCTCTBEHHOC 34
oGIIy0 OpTaHH3aLHIO POBeaeH s paboT. B mpuKase (pacriopsHKeHnH) yKa3bmBaeTCsL:
e HOMep H JIaTa PacTiopshXeHns (NpyKasa) 0 NPOBEACHAHN SHEPreTHHICCKOre obCnefoBaHs;
e [paBOBLIE OCHOBAHHS TPOBCJEHHA SHEPreTHUCCKOTO obcieoBadusl, B TOM YHCHE
HOPMATHBHBIE IPABOBBIE AKTHI, COOIIONCHHE TpeGoBaHH KOTOPHIC TIOVICXKAT IPOBEPKE;
e  3aKA3YHK [POBCICHMUS yKasaHHRIX paboT;
o pexsusutel [lotpeburens TOP, nHa O0OBEKTaX KOTOPOTO IIPOBOIMTCS DHEPreTHICCKOC
oGeIeI0BANHAE;
e  [ICTTH, 3a71a9H ¥ BHJ( 9HEProobCeneoBaHus,;
e  OpraHM3allAsg M HEPTOay/WMTOPEL, NPOBOIAIIHE SHEPTETHICCKOE obcenoBanye;
e [UIGHHPYEMBIE CPOKH SHEPreTHYECKOTO OOCHCAOBAHMS (oueproaynTa);
e OTRercTBeHHBIX mpencrashtenedl Ilorpebureneit TOP na rmepuosl oHEproay/HTa ¢

yKasamuem 00IACTH HX MONHOMOYHIL.
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CrTpyKkTypa nporpaMmbi SJHEProcoepesKeHns

TexHuKo- 9KOHOMHYECKHI amani3 NOTPEONEHH s SHEPropecypeos!

o anamus norpebnenus TOP (pacuETHO-aHATHTHYECKUM CIOCOOOM, M BEPOATHO-

CTATHCTHYECKHM);

e pacuET NepeMeHoN B YCIOBHO-TIOCTOSAHHOM poTpebnenust TIP, ¢ Lennio onpeaeneHus

ITOTEHIHAIA E)HepTOCG CPEKCHHA,

e  pAcCTAHOBKA NPHOPHTETOB ¥ onpefenenue nonu motpedienus TOP sneproémroro

SHEPreTHUeCKOro 00opyoBaHH;

Ornpe/elieH e IoTeph DAEKTPOIHEPTHH B CHIOBEIX TPaHCHOPMATOPAX TOACTAHIHH U THHILIX

NEKTPOCHAGKEHHS TIPEATPHATHI:

OTIpeiC/IEHHE HOPMATABHEIX HOTEPE DNEKTPOSHEPTHY (PaCUETHEIM METOJIOM);
OTIpE/IENEHAE HEMPOH3BOAHTENBHBIX NOTEPh HICKTPOIHECPIHH TI0 IHTATHBIM npubopam
yuéra, a IPH HX OTCYTCTBHH HHCTPYMEHTAIBHBIM METOZOM, HYTEM IIPOBE/ICHAS 3aMCpOB

TIEPCHOCHBIMH TIOPTATHBHAIMHU HPAOOPaMH.

B aporpamMmy 3Heproc6epe)i<eﬂml JOJKHBL OBLITE BKJIHOYEHE] CIACAYIONHE BOTIPOCHI.

IIPHMEHEHNC YACTOTHRIX 1IpeobpasoRareiei At MHTAHHS SNEKTPOBUraTeNell HaCOCHBX
arperatoB. IlpeofpazoBaTeflb  9acTOTBL €O BCTPOEHHBIM  MHKpPOIPOLECCOPOM
OCYIIECTBIINET DErYJAPOBKY IPOH3BOAMTELHOCTH HACOCA, HCXOAL M3 BCIMYHH
CO3[ABAEMOr0 JIABJICHHS, WMEIOICTocs Iepeliana, MPOH3BOJUTCI TAKXKE OTKIIOUCHHE
HAcOCa OPH OTCYTCTBHH NOTPEOICHMUA.

3aMEHA B CETAX HAPYXXHOTO OCBCINCHHS CBETHJBHHKOB C JlaMOaMH HaxaIMBaHH$ Ha
Gollee HHEPTOOKOHOMHYHBIE ¢ IIYCKOPETY HPYIOLIUMH YCTPOHCTRA;

BHCAPEHHE CHCTEM YHPAaBIEHHs HAPYXXHBIM OCBEieHHeM (CTaGIIH3aTopoB-pCRyKTOpOB
CBETOBOIO HOTOKA) IIO3BOTHT YMEHBIOMTL OCBEICHHOCT, B HOYHOE BpeMs IIpH
COKpALICHHH TPAHCTIOPTHBIX MoTokos Ha ymmnax (no CHull 23-05-94 ponyckaercs
CHIKATH ypoBeHL ocBelleHms Ha 50% npH YMCHBINSHMH HHTCHCHBHOCTH [0 1/5
MaKCHMaJIbHOI BETHUHHBL);

AIepeBOJi CBCTIILHHKOB KBapTaJbHOIO OCBELICHHS 3JaHHH Ha (acagHOoEe OCBEIEHHE,
CHHYKCHHE 4ncla paboTarONHX JIaMIl ¢ PTYTHBIM 3aHOHEHHEM,

BHEIIPEHHE HKOHOMHYHBIX JIOMHHECIIEHTHBIX JIAMIl JUIA JICCTHHYHBIX [UIOMAZoK i
YCTAHOBKA 8BTOMATOB YUPABJICHHA HX OCBEUICHAEM,;

IMHPOKOE  HCHOJBH30BAHIE KOMMNAKTHBIX JHOMHHCCIEHTHBIX JIAMIL Ul  OCBCIHNCHMA

0DHIECTBEHHLIX T AAMHHHCTPATHBHBIX 3):[211114?1;




e BHCAPEHHE OBITORBIX OMEKTPHYCCKHX —CYCTYHKOB, OTACIBHO  PCTHCTPHPYIOMUX
HOTpeBIeHHE SHEPIHH B THEBHBIE ¥ HOUHBIC YaChHl;

e THP&KHPOBAHAE INPHHIIIA TOYCYHOre HHHBHIAYAILHOIO MECTHOTO OCBELGCHIVT o
PACCTAHOBKH OCBETHTCIBHBIX IPHOOPOR B OBITY H T4

¢  ABTOMATHYECKOE PEryTHPOBAHHE BEIHYMHEI HEOOXO/AMMOIL PEaKTHBHOH MOMHOCTH JULd
IIEKTPOITPUEMHHKOB.

OCHOBHHIE HAMPABJICHUS MOBBLULEHHS IQGEKTHBHOCTH HCTIOIL30BAHMA TEIIOBOH 3HEPTHH:

. Pacmmpenne npuMeHeH A BPHPOJHOTo rasa:

s [epeBoj HpoIecca CHKHIaHHs rasa B TONKax XOTIOB C paboToif aBTOMATHKH 1
HoAaepxaHne #30HTKOB BO3AYXa B Mpeeiax 1%;

e  3aMEHA JKHIKOTO H TBEPIOTO BHAOB TOILIHBA Ha Ta3000pasHoe;

¢ noBbuleHHE kK0P duEeHTa 3PPEKTHBHOCTH HCIIOIH30BAHIL nponyckaoil ciocobHoCTH
rasompoRCAOB;

e u3MCHCHHME TCXHOJIOTHHI  pacTonkH  oDOpYROBaHMs H  YMCHBIICHHS — HHCIA
peHTIIAHOHHEIX TpyO ("cBeueh").

Tlepexon Ha GoJiee BHICOKHI YPOBEHb HCTIONB30BAHHA TEIIOBOI SHEPIHK:

* IIpUMEHEHHE ABTOMATHYECKOrO PeTYNHpPOBAHHA noTpebIgeMoft TEennoTH B 3aBHCAMOCTH
OT 3HAYCHHA 3a/IaHHOT0 KoMpOopTa;

e  YCTAHOBKA IIPHGOPOB y4eTa KONHIECTRA HOTPEGNsEeMOro TOIUMEA;

e [pPUMCHCHME TEMIONPOBOJIOB C MHHHMAJbHBIM THADABIMMCCKEM CONPOTHRICHHCM
(LapoBbIe ApMATYphl, IIACTMACCOBBIE TPYOOTIPOBOIB! H JIAH30BHIC KOMIICHCATOPEI);

{ e HCHONB3OBaHME TPCABAPHTENLHBIX H30JHPOBAHHLIX TPYGOIPOBOJIOR C CHTHAJNIH3alHEH
yTeueK ceTeBoii BOAR;

e IIpPUMCHEHHE HOBBIX METOJIOB aHaIM3a 9 (PeKTHBHOCTH paboThI TEIIOCETH,

e pHeApenue OoNee IPOrPECCCHBHBIX  TCILUIOBBIX  CXCM HTIl, Bxmoualomux B cebs
(TACTHHTATLIE TEIUIOOGMCHHDBlE ANNApaThi, YCTAHORKH MACHMTHOH WM KaTORHOH
06paboTKH BOAK!, KOHTPOJLIEPOB H JP.;

o ONpejeNcHHe NPAKTHICCKHX MEPONPHATHH [O CHHIKCHHIO TEMICPATYPhl YXOMSIIHX
razoB KOTIOB ¢ 1enio nossiens K11/,

k e POMOJDKCHHE TNIPHMEHCHHS  YAacTOTHBIX npeobpasopareneii Ha  BpaIaiolieMcs

s obopylOBAHHH;

e  HCIONE30BAHAE KOTIOB GIOYHOr0 HCHONHCHIS H KOTJIOB HOBOTO THIA (KOHTAKTHBIX);

® NPEMEHEHHC TA30BhIX KOTJIOB C B3PHIBHBIM cnocoGoM TOpeHHs rasa;

¢ HCHOJIE30BaHIC TepMOBHXpGIIp606pEl3OBaTeHCﬁ Il NOJTYYEHHst  TCIIOTHL ¢ Oonee




BBICOKHM Ko3(uirenToM 3QHeKTHBHOCTH;

PACIIPOCTPaHEHHE YCTAHOBOK KOMOHMHHPOBAHHOH BBIPAGOTKH 9JICKTPOIHEPIHH H TCITA
Ha 6aze razoBbIX JBHraTeseil BHyTPEHHEro Cropanis,

COKpaIIEIie TIOTEPs TEIIOTH 9epes OrPa/(AIOMKUe CTPOMTENBHEIC KOHCTPYKIH 3AaBHi

H COOPYIKEHHH.

BononorpeblieHye 1 BOJOOTBE/ICHHE!

OpraHu2aI@sg ydera pacxofa Bojbl (yCTAaHOBKA MPHOOPOB yuera), B TOM TUCHE H JULA
KBapTHPOCHEMIUHKA,

BrejicHie THMHTHpPOBAHHA TOTPeONeHHA HHTHEBOH BOXBI [UIA  IPOMBIIIICHHBIX
IpEITpHATHH.

3aMeHa BETXUX BOAOHPOBOJIHBIX CeTeH Ha TPYOONpPOBOAB! M3 COBPEMCHHAIX MATCPHAIOB
(monmaTHeH u BEICOKONpouHsii Tyryn BUIL).

TIlepexofl NpOM3BOJICTB, CBA3aHHLIX € TNOTPeOJNCHHEM  BOJBI, Ha obopoTHOE
BoaocHAGKEeHNE, 3aMEHA B MPOM3BOACTRCHHOM [HKJIC THHTHEBOH BOIBL Ha TEXHAYECKYIO.
CoOBepLICHCTROBAHAE CII0COGOB OYACTKY BOJIBL H CHIDKEHHE KOJIMUCCTBA COPACHBacMbIX
KAHAJIH3a1IHOHHBIX CTOKOB H HX YUCT.

IlpuBeienHe B COOTBETCTBHE MOINHOCTEH HAcOCOB, NPUMCHCHHEC aCHHXPOHHBIX
YACTOTHBIX TIpeobpaszoBareneii.

VeTaHoBKa IpAGOPOB CHTHAH3AIMH Ha TIEPENHBaX B OailiHsiX 0 EMKOCTAX.

Cosjianue 1 BHEAPEHUE MEXaHH3MOB SKOHOMIYECKOTO CTHMYJIHPOBAHHS,
3aHHTEPECOBANHOCTH B COKpAINEHHRH NOTPEOIICHIL BOJIBL.

Oresika 3aTpaTHOH 9acTi POPMUPOBAHHA TAPHPOB Ha IOKYTIKY SHEPIOPECyPCoB
YTBEPIKIAEMBIX PEIrHOHAILHBIME CTPYKTypaMi. AHAJIN3, CPABHCHHE, BBIBOJBI H
IPEUIOKCHH.

PaspaGotka MeponpHaTHi 110 s5KorOMHE TOP.

PaspaboTka SHEPreTHYCCKOr0 HACOPTa NPEIIPUATHA.

CocTapnenne OTUETA [0 TPOBEACHIIO SHEPToayuTa.

[IpaBuia NpoBeeHHsI AHAJN3A COCTaBa 000PY/IOBAHNS, YCI0BHH TOMJIHBO- H

BOOCHAOKEHHsI, 0CO0EHHOCTH TeIJIOBOI CXeMblI.

1.V CIOBHS TONMBOCHAGKEHMS, CXeMBl TEXHHYECKOrO BOOCHAOXKCHHS, PEXHUMEL paboThI

KOTIOB,

o KaKoH BHJ TOTIIHBA ABJBIETCH IPOCKTHBIM,




o Ha CHHrAHMEC KAaKOro BHAA TOIUTHBA pPACCYWTAHO YCTAHOBICHHOC KOTCJIBHOC
oBopynosanue H 000PYOBAHHE TOIUTHBOIOAA'H;

0 KaKHE YCTAHOBJIEHBI [POEKTHHIE TOPENOYHBIC YCTPOHCTBA, PE3yNBTATRl HX
HCIIBITAHHI;

o PE3YALTATHI PEKHMHO-HAMAMOUHBIX HCNEITAHUH HA HPOEKTHOM H PE3CPBHOM
BHIAX TOIUTNRA, HX aHaJH3,

o BAMSAHME CKATAHHS PA3THUHBIX BHLOB TOILIHBA HA SKOHOMHYCCKHE MOKA3aTeiv

KOTEILHOH,

2.0¢cobeHHOCTH TEIDIOBOH CXeMbl B HaCTH:
o OTIIYCKA TeIjia BHCHIHHM noTpebUTENAM H Ha cOOCTBCHHBIE HYXI(BI,
o HATHYHE [CPETOKOB TEIJIOHOCHTENEH  MeXJly OTHEHbHBIMH  KOTEJILHBIMHE

arperaTtaMy.

3.CxeMp! 9TIEKTPONUTAHHS MEXaHA3MOB (3JIEKTPONHTAHHA cOOCTBEHHBIX HYXI).

4.0OCHOBHEIC TEXHHKO-3KOHOMHUECKAE nokazarelii paboTsl 00opyoBaHHd B JHHAMHKE 32
nocneanne 3 roma. Ilo pesyibTaraM apjaiu3a 9THX JAHHBIX JCHAIOTCS BBIBOJbI 00
HCHOJIb30BAHHHI YCTAHOBIIEHHOH MOLITHOCTH, ypoBHE 3 EeKTHBHOCTH
SHEPTONPOM3BOACTBA, OPHUHHAX  H3MCHEHHS  YREJBHBIX — PacxoloB,  ypOBHC

SKCIUIYATALHOHHOIO ¥ PEMOHTHOTO 0GCITyKuBaHHA 000PYOBAHHS.

HpaBHJ]a OIlEHKH COCTOSINNA TeXHH4YeCKoro y4 ¢Ta H OTYEeTHOCTH,

HOPMHPOBAHHS H AHAN3A noxazaTresged TOMIHBOHCIIONB30BAHUS,

1.I0poBepka COOTBETCTBHA Ilapka TpUOOPOB H3MEPEHHA  PAacXojoB, JIABIICHUH H
TEMIIEpaTyp.

2. AHaJIH3 METOMKH ONpeesieH s TEIUIOBBIX HATPY30K KOTIIOB.

3.OIeHKa COCTABJSIONIX 3aTPAT TEIJIA ¥ DJIEKTPOIHEPTHH, OTHOCHMEIX Ha COOCTBEHHBIC
HYX/Ibl. AHQIH3 METOAOB HX ONpE/ICTICHHS.

4.Onpeaenenne penuun pacxoxenns KITJ1 6pyTro KoTioB.

S.AHanmu3 COOTBETCTBHA HOPMaTHBHO-TEXHHYECKOH JIOKYMEHTaIH o
TOTAHBOHCIIONB30BAHHIO.

6.01nenKa COCTOSHHS M Oprauusalid paboT [0 pacdeTy, aHalH3y noKazaTeneH
TOIIMBOHCIIONE30BAHNS, BBIABJICHHIO OEPEPACXOAOB  TOIJIHBHO-DHEPrETHUCCKHX
PECYPCOB H CTEIICHD ABTOMATH3AIMH 3THX paboT.

7 IlpoBefienuc BHIGOPOUHBIX IPOBEPOUHBIX PAcuCTOB  (aKTHYECKHX, HOMHHANBHBIX

TEXHHKO-OKOHOMHYCCKHX fnoKazaTenett, pe3epBOB SKOHOMHH TOILIHBA Ha KOTeIhHOH.
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8. AHAIM3 HOPSAIKA ONpEIeNieHHs KONHYECTBA H KauCCTBA NOCTYIIAIOMIEro TOIJMBA IPH
ONIEpATHBHOM Yy4eTe, IPOBEPKA HAIM4HA HEOOXO/IMMBIX TIOBCPOK.
9 T1o BHAM CKHIACMOTO TOIUIMBA HEOOXOMHMO PAaCCMOTPETE CTIEAYIONHC BOIPOCHL.

o COOTBETCTBHE MOHTaXa DPACXOJOMEDHBIX YCTPOHCTB H HMX 3SKCIUTyaTallHH
TlpaBmnam I"occraniapTa;

o aHAMH3 HOPAOKA CIMCAHHA €CTCCTBEHHBIX NOTEPh TOIIMBA. (mocMOTPETh
BO3MOYKHOCTH YCTAHOBKH OoJee COBPEMCHHBIX CYCTUMKOB pacxoja rasa ¢
KoppexieH 10 TeMICPaType U JABJICHHIO C paspenaoniei JOKyMeHTalHeH);

10. AHai3  opraHm3anuM Ha KoTenbHOH paboTBl TO KOAMYECTBY M KavuccTBy
MOCTYIIAIOIIETO TOLIHBA.
11. Anajnus yaéra H3pacxof0BaHHOTO TOIUIHBA:

o HPOKOHTPOIIAPOBATH, KaK OCYNIECTBIASICH YUET TOIUIHBA, HCHOIB3YEMOTO Ha

XO3SMHCTBEHHBIC HYXK/IbI, @ TAKXE OTILYCKaeMOro Ha CTOPOHY;

o HHBEHTApH3allHA OCTAaTKOB JKHJIKOTO TOIINHBA,

IpaBuia NpoBeJeHUsT AHAIH3A COCTOSANMII o6opyjioBanus, 3¢ heKTHBHOCTH

paﬁoThl 3JeMEHTOB TEeXHOJIOrHYeCKOl cXeMBbl.

1. KoresnnHoe obopyaoBaHue,
2 IIpoBepKka COOTBETCTBAA Hapka HPHOOPOB H3MCPCHHS  PacXoios, JaBjicHU H
TEMHIEpaTyp.
3.TIpoBeiCHHE PEKHMHO-HAIAA0THBIX ucrnnrranuii (He pexe 1 paza B 3 roza).
4 . KonTposh 32 IPHCOCAMH BO3JYXa B TOIOUHYIO KAMEPY H ra30Xo/pl.
5.COCTOSHHE PACXOMOMEPHBIX YCTPOHCTB H MX COOTBCTCIBHC tpeboBanmaM [IpaBun
Foccranapra {TOILTHBO, 14D, TOPAYAs BOJA H /P.)
6. OIEHHTH TEXHIYECKOE COCTOSHHE Y3J0B H MJICMEHTOB KaXA0I0 KOTJA:
o U30TAMH ¥ 06MypoBKH 060opyR0BaHH TPYOOIPOBOOB HApa M ropsaueil BogsL, a
Taioke apMaTypbl. (Ompeccoska TpYOOIPOBOAOB, apMaTypabi);
o BCHOMOTATENBHEIX MEXAHU3MOB KOT/IOB (JBIMOCOCOB, IYTEEBBIX BEHTHILATOPOB H
T.4). - NPOAHAIM3IHPOBATH XAPAKTEPUCTHKH, HX paGory, 3arpy3Ky B
COOTBETCTBHM C peKMMaMH paboTh KOTHA, BOSMOMHOCTE TPHMCHCHMS
JaCTOTHO-PEryHPYEMOTONPHBO/@A; HMCIOTCA JIH Kakue-Jubo ycrpoiicTba JUIst
VOpapjeHHs M PCTYIHPOBAHKSA  XapaKTEpPHCTHKaMH  JBIMOCOCOB M

BEHTHILITOPOB.

7.AHaH3 3aTPy3KH KOTIOB B COOTBETCTBHHA ¢ PEXXUMHBIMH KapTaMHu.




8. ITpoananu3upoBaTh BEJEHHE BOJHO-XHMHUECKOTO PEXKHMa KOTIOArPEraToR, B TOM “HHCIE
3arpA3HEHHOCTS MOBEPXHOCTE HArpesa Ha mepepacx o/l TOTHEA,
9.TIpoaHann3HpoBaTh POBEACHHE OYHCTOK KOTJIOB, PACXOJ] TOILINBA U DJICKTPOSHEPriH Ha
BOJIOIIO/ITOTOBKY, Ha HY(bl O4HCTOK, Ha 0DE3BPEIKUBAHUE OTMBIBOTHLIX PACTBOPOB H
T.J
10. TIpoanayH3npoBath.
o TIOMHOTY HCIOHEHHS TIPOEKTHBIX CXEM;
o COCTOSIHUE TOpeNok, OPCYHOK, HX TapHpoBia, (akTuueckas paboTa, pexuM
CKHraHust MasyTa u rasa (TeMmmeparypa, japienms, kos(duument n30biTka

BO3AYXa H T.)I.); HaUYue IoA0rpesa Bo3xyxa nepen TOMKOH KOTJA,

11. [posepuTs:
o TIapaMeTphi CETEBOH BOJBL;
o BHIICPYKHEBAHHE TEMIICPATYD NPAMOit M 0OPATHOH ceTeBOH BOJBI B COOTBCTCTBHH

C I‘pa(l)HKOM TCILIOCCTH.

12. Iposeputs cocTosnne (AKTHUCCKOro H PacuETHOrO PAacXOHOB CETEBOH BOJbI HA
cobCTBEHHBIE HYXIOHI M B TCIUIOBYIO C€Th, C MENBIO BBHUABICHEA TPHIAH

HECOOTBETCTBHH Harpysxe
O6opynosanne BIIY.

11. TlpoBepHTH HaJMYHE HOPM PACXO/A TEHNA Ha HOAOIPER «CHIPOi» BOJIb U haxTHUEeCKHI
pacxo.

12. IlpoBeputh HaJI4He HOPM Pacxojia TEIa Ha ITOJIOIPeB «CLIPOIT» BOABI M (haKTHIECKUIH
pacxoa.

13. Ilpoanamu3EpoBaTh PacXof EKTPHIECKOH W TCIUIOBOH 3HEPrHH Ha coOCTBCHHEIS
BYX/16l XHMIYECKOTO 1€Xa B CPAaBHCHHH ¢ HOPMATHBHBIMH.

14. [lpoananu3npoBars JOHONHHTE/IBHEIC 3aTPaThl TEINA, TOIUMBA, SJICKTPO3HCPIUH,
BEI3BAHHBIE HEOOXOIMMOCTHIO HOHOIHUTENBHOA MOATOTOBKH BOJIBL.

15. TIposepuTh paboTy BOJAOIOATOTOBHTENBHBIX YCTAHOBOK (JULs1 KOTIIOB, TEMIOCETH).
3aanns 1 CoopyHeHHL

16. OeHNTh COCTOSMHHE 3JaHHA KOTENBHOM (CTEHBL, KPOBIS, OCTGKIeHWE H T.JL.),
IPOAHATM3APOBATE 3aTPaThl TEIUIA HA OTOIUICHHE H BEHTHIALMIO KOTENbHOH &

CONOCTaBHTh HX (l)aKTH‘IeCKHe 3HAQUCHHA ¢ HOPMATHBHBIMH,
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OnTumusanuda pacnpeaejicHus TEIJIOBLIX HATPY30K MEXAY arperatTaMu

KOTeJLHOMH.

1. TIpoBepseTcs BHTONHEHHE MEPONPHATHH 1O PCANH3aHK BRIABICHHBLX HPH paspaboTKe
HTJ{ TYU peseppos TemnoBoil OKOHOMMYHOCTH 34 MEPHOX OT JaThI pazpaboTkn 70
JIAHHOI'O 3HEPTETHYECKOro OOCICAOBARMA.

2 BLISBISIOTCS IPHUKHBI HEBBUTONHEHAA MEPONPHATH, anann3upyercs HHEPreTHIECKHH

3d)(peKT OT BHINOJHEHHEX MEPOTPHSATHH.
IIpaBnia cocTaBJIeHAsS: TOILINBHO-9HEPTETHECCKOTO Gananca.

1. B npuxosHo# 4YactH TOMJIMBHO-PHEPrETHICCKOrO fananca KOTENHHOH OTpaXaeTcs
TEMIIo COMOKERHOrO B KOTIAX TOIUINBA, B pacxoiHol 6e3B03BpaTHRIC HOTCPH, PAaCXOJIL
BHEIIHHM [OTPeGHTEIAM 1 Ha COOCTBEHHBIC HYXIbI.

2. TomwmBHO-3HEpreTHUecKuii OanaHc COCTaBjercd Ha OCHOBC JIAHHBIX OTpacieBo
TeXHHYECKOH OTYSTHOCTH O TEIIOBOH SKOHOMUYHOCTH KOTENBHOI 110 opme 1-Tak.

3. DHeprerrueckue GANAHCH Sl KOTCNBHOH COCTABIMIOTCA IO MCTOMY PABHOHEHHOCTH

3IEKTPHUECKOH U TETOBOM SHEPIHH.

CocrapnsioiHe TONNMBHO-SHEPIreTHICCKOIo fanaHca BRIpAXAIOTCL B eMUHHIAX H3MCPEHHA

TEIIOTHE (pEKOMEH/TyeTCs B I'Kai),

IIpapnaa pazpaGoTKH MepONPHsITHIE 10 PCATH3AUNH BLISBJICHIOTO

MNOTCHIIHAJA BHeprocﬁepemeHﬂﬂ.

Meponplanﬂ 1no peaaH3IAIHI BBIABACHHOI'O NOTENOHATA 3ﬂeprocﬁepe}xeﬂnﬂ

PA3PaGaTHIBAIOTCH MO CJIEAYIONIHM 0CHOBHLIM HANPABJICHHAM:

i.Jlopenenne mnokazarcneli obGOpYAOBaHHA JI0 HOPMATHBHOTO YPOBHA. Paspabotka
peKOMER/IalMi TI0 BHEAPESHHAIO Ha KOTEIRHOH nan6osee SQGPEKTHBHBIX MEPOIPHATHIL
110 YCTPAHEHHIO BBBIBICHHEIX TIPH SHEPro06CIeIOBAHAAX IPHYHH.

2.Buenpenne HOBOH oHeprocOeperaioiiell TEXHHKH H  TeXHOIOIHH (peryympyeMbiil
JEKTPONPHBO/I, HOBbIE THIBI TETIOOOMEHHHKOB H METO/BI OUHCTKH MOBEPXHOCTEH

HArPEBa ¥ T.J.).

¥




CoBepiicHCTBOBAHME TCXHEYECKOrO Y9ETa: BHEJIPCHIC ABTOMATHIMPOBAHHOIO KOMMEPTECKOI'o
yuéra OTIIYCKa TEIUIA, PACXOJA Ta3a, BRIPAGOTKH, OTICPATHBHOTO H TCXHHUECKOTO yuéra Ma3yTa,

PasBHTHC HpGTGHSHOHHOﬁ pa60TBI ¢ TOIIHBOCHAOKAIOMHMH OpranusaniaMH,

Odopmicane pe3yJIbTATOB YHEPTETHYECKOr0 00cIe 0BAHHUS.

1.0T4ET © HPOBEJICHHH DHEPreTHIECKOTO 00CIEAOBANTL;
2 TOTUIHBHO-YHEPreTHIecKu bajanc,
3.3HepreTHUCCKUi IacIopT,

4 sueprocOeperaromasd IporpaMma.
B oT4ere 0 NPOBEICHHK JHeprooGe/1eX0BAHNS A0/DKHb] OBITH OTPAKEHbL:

1 Henn 1 3sagaun oGciepoBalug, €ro BU/L

2 TIporpaMMa IpOBEJICHIA SHeproobeaefOBans H Pe3Y/IbTaThl ¢ BHIIOJHEHHS.

3. Kpatkas XapakTcpHCTHKa OCHOBHOTO H BCIOMOrATEJIbHOIO oBopy/lOBaHAS, YCIOBHS
TOIIHROCHAGYKCHHSI, CXEMBI TEXHHUYECKOr0 BOJOCHAGKCHIIA, PeXAMBI paboTh! KOTIIOB.

4.0nenxa COCTOSHHA TEXHWIECKOro Y4éra, OTYETHOCTH, HOPMHPOBAHHA H aHalM3a
MIOKA3ATENIEH TOTHBOHCIIONH30BAHHIA.

5.Pe3ynbTAaTH  OLCHKH SHEProcOEperaroiiero MOTCHIMANA, HPHYHHEL  BBLBJICHHBIX

Hapyuienu#i B Hernons3opaini TOC, nMerommecs pe3epBEL.

Bremmoasl H PCKOMECHaNHuH I10 OpraHu3aliHioOnHBIM 1 TCXHUYECKHM pPCIICHHSM IIOBBIICHHA

SHEpreTHYECKOH 3((HEKTHBHOCTH KOTEILHOH.

MeponpusiTusi 110 3HeprocoepeKeHHIo.

Breapenne yacToTHo-peryanpyemoro npasoaa (UPII) Ha HacocHbIX yeTaHoBKAX.

[TpaxTHKa DpUMEHEHNS JaCTOTHRIX MTpeobpasoBaTelIeH Ll YHPaBICHIA HACOCAMHI 1
BEHTH/IATOPAMH JIOKA3HIBAET IIENECOOOPA3HOCT HE HPOCTO BKITIOHEHHA HPeobpasoBaTeiLs s
YIIPaBJICHHS ArPEeraToM, a CO3/IaHHAA CIELHATH3HPOBAHHRBIX CHCTEM YIIPABJICHIA
TEXHONOTMYECKAM HPOLECcoM. FIMEHHO TAKOH OO/ HO3BONAET NOTY4HTh SKOHOMHYECKHH
3(p)eKT HE TONBKO OT CHWKEHH HOTPenseMoil #3 CeTH HNECKTPHUECKOM MOITHOCTH, HO H

,HO6HTBC$I CYIICCTBCHHOTI'O YMCHBIHCHHA SKCITYAaTallHOHHBIX Pacxo/oB, YIyILECHHE yCHOBHﬁ
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TPyZ@a ¥ YBEIMYCHEE CpoKa clyXO51 obopyopanns. CoppeMeHHbie peobpasoBaTent YacToThl
TI03BOJISIOT IOMy4ath Gonee 20 HapaMeTpOB COCTOSHHS MMEKTPONpHBOAa. COOTBETCTRYIOLIAS
06GpaboTKa STHX NAPAMETPOB MO3BOJIIET MPOBOANTH TifyGOKOE ANArHOCTAPOBAHKHE KaK
0GOpPYMOBAHHS CHCTEMBI, TAK H NPOTEKAIOMHUX NPO1ECCOB. TT0ABIAETCA BO3MOXKHOCTE Ha TOJBKO
pearnpopaTh Ha BOSHHKILYIO aBAPHIO, HO H IPEAYIPERAATH €€, YTO LA SHCPreTHICCKHX
0OGBEKTOR 3HAYUTEIBHO BAXHEC,

Co3JaHie CHCTEMBI ¢ YaCTOTHO-PEryJINpYeMBbIMH OPHBOJAMH, B KOTOPBIX YNIPAaBICHAC
YacTOTOH OCYINECTBISIETCH HAPSALY C KOHTPOIIEM 1EJIOr0 KOMIJIEKCa pasjiiHbIX
TEXHONOTHUECKHX [1aPAMETPOB, HO3ROJISET CHE3HTH HE TONBKO HOTPEOIICHHE 2JIEKTPHYCCKOH
SHEPTHH, HO H 06ECTICHHBAET FKOHOMIIO IIOTPeOICHAS SHEPropecypCoB BCel CHCTEMBIL.

TIpuMeHEHEe YaCTOTHO-PETYIHPYEMBIX IPHBOJOB JUl HACOCOB H BEHTHIATOPOR B
TEXHOJIOTHYECKIX IPOIIECCAX TIO3BOASET CHA3HTD PHEPronoTpeOICHHE TEXHONOTHIECKHM
obopynopanuem. [lepel HavaIOM BHEAPEHHS PEKOMCH/YETCS POBECTH TEXHHKO-
IKOHOMHYECKOE 000CHOBAHHE, TIO3BOJITIOIIEE ONPEIEIHTE HE TOJNBKO CPOKH OKYIIAeMOCTH OT
BHEAPEHNS, HO H HPABMIHO OPTAHH30BaTh TEXHONOTHHECKHH MPOLece ¢ yIEToM
BO3MOXKHOCTEH IPHBOJIA ¢ YACTOTHBIM perynpoparneM. LienecoodpasHO HCHONE30BAHHMC
npeobpasoBaTeseii YACTOTEL HE B KAUCCTBE JJIEMEHTOB CHCTEMB! YIIPABACHIS KOHRKPETHOTO
arperaTa, a Kak COCTaBILLIONHX KOMILIEKCHBIX CHCTEMHBIX PEIICHHH C MO/IITIOYCHICM
IHPOKOro HAbopa CPEICTB ABTOMATH3AITHH TEXHOMOTHIECKOTO nporecca. Takue pemenus
T103BOJIAIOT HOIYHTH OTONHMTENBHEH oddheKT, KoTopslii 3aBe10MO GOJBIE IPOCTOH

IKOHOMMH SJIGKTpH‘ieCKOﬁ OHEPI'HH,

DxoHomuyeckasi 3pdexrusuocts BHeapenus UPIL

1. Ocnosusie FABHCHMOCTH, xapax’repnzy}omne BHGPTCTHK)’ HaACcoOCOB

MOH{HOCIN!:, nompeﬁnﬂamaﬂ HACOCOM.
P=(Q*H*9.81)/ KA, kBr, (1)

) i+

Q - IPOH3BOAUTENLHOCTE, Ml

H - BbicoTa HAmopa, paBHAf CYMME BBICOT BCACHIBAHMS M HArHCTAHWH, M. BOJAIOrO
cronba;

KIIJ - koa(pdumsenT HoiMe3HoTo ASHCTBUS YCTAHOBKH, NPHHUMACTCS MO KATAJIOTY HIlM

MAacHoOpTy.
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H3amenense OCHOBHBLIX MapaMeTpoB pa60Tm HacoCHOro arperara ypn H3MCHCHHH CKOPOCTH

ppanieHus paGouero Koneca Hacoca ("(popmybl riofodums"):

P1/P2=n1*/n2*(2)
Hi/H2=n1*/n2"(3)
Q1/Q2=nl/n2(4)

rie

n - yHcio 00opoTOB Rala pabodero KoJjeca B MHH,
P - MomuocTh, noTpebiaseMas HacocoM, KBT;
H - Hamop, co3/iaBaeMblil HACOCOM, M BOJL. ¢TON0E;

Q) - npoH3BOJUTENBHOCTE HACOCA, M/c.

Hupekcs! 1 12 0THOCATCS K TIEPBOMY H BTOPOMY PeXumMaM paboTel 000py A0BAHIS

COOTBETCTBCHHO.

Jlna onpedenenua Mow{Hocmu, nompefiaemoli npueoOHsiM Osuzamenem (Po, Bm), npu

H3BECHIOM €20 TOKe, HPUMEHAEHICA CeoyIowan gopmyna:
Pr=173*In*U*Cos @ (5)
e

In - Tox dassl geHraTess, A;
U - nanpsbxeHue ABATaTEN, B;

Cos @ - xo>(puiHeHT MOIHOCTH ABHTATEII.
2. Tlosry4denre HCXO/HBIX JANHBIX VIS pacdeTa

BenoMorarenbHBIMEA JAaHHBIMH AJET pacdeTa ABJIAKOTCA HACHOPTHBIC JAHHBIC Hacoca | ero

IPABOAHOIO ABHIATCIEA, 33HCCCHHEIC B T&GJ{HH}' 1.

Tabnuua 1. Macnopmnsie (HoMunansHvie) daHHbIE HACOCA U €20 HPHBOOHO20 O8U2UMENA
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Ilapasmerp

3uaueHne

Momgocth Hacoca, KBT

KTIJA nacoca, %

Hanop nacoca, M

TJonaua Hacoca, M-/4

MomuocTs asurareis, KBt

Tox psurarcns, A

KIIJ§ meurarens,%

cos £} peArareid, o.e.

(OCHOBHLIC JNaHHBIE H3MCPAIOTCA IpH PasimdHbIX PeXKHMax paﬁoTBI HacocHOro arperara ¢

NOMOIOBIO COOTBETCTBYIOIMHX TCXHHYCCKHX CpeACTB H MIOMCINAIOTCA B Ta6JHH_[I>l, IIPHAMEPSHL

KOTOPBIX IPABEECHHBIC HHXC.

Tabnuua 2. Pespnomamst 3aMepos HpH ROAHOCHIbIO 3AKPLINO HANOPHOT 3q06UdICKE

HamepsemMblril napameTp

Momnoers Pmin , kBT, s Tox Imin , A

CpencTBo H3MEpeHuI

BartmeTp, aMoepMeTp HIlH CISTUHK

JNIEKTPOIHEPT HH

HpHMG‘iaHHEI 3aMCpPEL IIPH BEleBITOﬁ Hanopﬂoﬁ 3aHBHKKE CICRAYCT HPOBOIXHTDL MaKCHMaJIbHO

ONEPaTHBHO HJIS HCKIIHYYCHHA BO3MOXKHOCTH NICpErpenBa HacocCa.

Tabauua 3. Pe3pnomamst 3aMepos HPH HONHOCHIBIO OMKPBIMOT RANOPHOI 3008UNCKE

M3mepsieMblii napamerp

Momnocrs Pmax, kB, ninm Tox
Imax, A

Pacxox Boas! Qmax, Mg

CpencTBo H3MEpPCHHA

BaTrMmeTp, aMIIepMeTp HITH CYCTYHK
3JIEKTPOIHEPTHA

Pacxomomep

TTpuMedanue: 3aMepsl P OTKPHITOH HANOPHOH 3a[BIDKKE XKEJNATCIBHO IPOBOAUTE BO BPEMS

MaxcuMabHOro pasGopa Bojst (8 8...10 w. u 18...20 1, npu obcry)xHRaHHH KOMMYHaJILHOMH

chepry, 13...15 u. st aMAHUCTPATHBIBIX 3/{aHIH 1 T.IL.)

[lo nauepiM Tabaun 2 W 3 ctpoutcs rpadHK 3aBHCHMOCTH TOTpebisemoll MompoctH P ot

OTHOCHTENEHOTO pacxofa Boasl Q/QmAX npH pasmIMmBIX crocobax perymupopanms, [

HOTpGGJ’IXeMOﬁ MOIMHOCTY IPH APOCCCAMPOBANHH MOXHO 3aIucatTh BRIPAKCHHAC!

Papoc = Pmin + (Pmax - Pmin}) * (Q/Qmax) (6 )

£




Jlnst HoTpebsiemoll MOIIHOCTH IIPH YaCTOTHOM PEryJIHPOBAHHH MOXHO 3atHCATh BBIPa)KCHHE!
Pupn = Pmax * (Q/Qmax)3 (7)

3aBHCHMOCTh TOTPeONIsTeMOil MOINHOCTH TIPH JPOCCEINPOBAHHH Papoc 0T OTHOCHTCIIBHOTO
pacxosia Q/Qmax (Q - rTexymmi pacxof, Qmax - MakCHMaILHBI PacXof, yKa3aHHBLA B
tabiine 3) monmyyacrcsi Ha rpadpxe COCHAHMHEHHEM TOHCK Pmax u Pmin npsmoit uHMCH,
3aBHCHMOCTD HOTpebgeMoii MONIHOCTH NPH HCICNB30BaHHH YPIT Papn oT OTHOCHTEIHHOTO
pacxoja Q/QmAaX HOJNYHaeTCs NP BEMHCICHHH BBIPAKCHHA (7) ¢ HomcTaHOBKOH B HETO
W3MepenHoH paHee BeJMYHHBI PMmax i HECKONLKIX spauennii Q/Qmax (manpuaep, or 0 o 1 ¢

maroM 0,25).

Jlnst nomydenus HEQOPMAIHE O 3arpy3Ke HAcoca OUPCHEACTCH rpaduk ero paboT! MO
NEPHOZAM BPEMEHH ¢ HPHEJIHTENLHO OHHAKOBOI Harpy3koii (pacxojoM Bozbr). i
M3MepeHHit WcTonp3yercsa pacxofoMep. M3MepeHHs CyTOYHOTO pacxolia HPOU3BOATCA B
teuenue 2-3 mueit. [lo pesysbTaTay TAKHX 3aMCPOB 3aTONHACTCH tabmmua 4. IlomyueHHbIC

JaHHEIC IO CYTOUHOMY pacxolly YCPEAHAIOTCH H CTpOHTCA T pa(pmc CYTO4HOro pacxoja BOIEL,

Tabnuya 4. Cymounotil u 06ujuil pacxodst 600b!

Ilepros BpemenH ti, 1ac. tl 2 t3 t4 tS

Cyrounsti pacxon Qi, M°/4, (HEpBbI JCHD
H3IMCpEHHI)

CyTtounniii pacxon, Qi, M /4, (BTOpOI Jens
H3MEPEHHI)

Cytounsii pacxon Qi, Mo/, {TpeTHil AeHb
H3MEPEHHIT)

Cpejmmii cyTodHii pacxon Qi ep, M /a

LR}

Ipy 3aTpymHUTEILHOCTH ONPEACIICHUS JAHHBIX MO CYTOUHOMY rpadEky pacxoga Bojbl (X
IPHMCEPY, H3-33 HEBOSMOXHOCTHA CHATHS JAHHBIX O PACXOAE KAKJIBIE HECKOMBKO 4aCOB WJIH H3-3a
OTCYTCTBHA TEXHHYECKHX CPEJICTB AJls aBTOMATH3ALIAE STOTO TPOHECCa, TAKIX KaK CaMOIIHCEIl,
PETHCTPATOP H T.IL) JONYCKACTCSA HIMEPUTH TOIBKO o6muii pacxoji 3a Hecxolbko (7-10) puell n
COCTARVTE IPAMEPHBIH BUI CYTOYHOrO rpadmka pacxo/ia BOJLL. TIpu sroM HEOOXOMMMO YUECT,
9TO [MOTPEIHOCTE B BLIMHCICHHY BEIHIHHEL COKOHOMIIEHHO# snexTposneprun coctaput 10...15
%. Ilpum pacuerax HpHHHMACTCA, 9TO obopyjfoBaHHe paboTaeT B PEKHMC, IPH KOTOPOM
0BeCHeUHBAIOTC HOPMATHHBIC TAPaMCcTPBl MOJATH  BOABL BO3ZAYXa, Tasa ¢ TpebyeMbIMH

JIABJICHHEM H TEMIICPATypOH.




3. PacueT BeJIHUHHBI YKOHOMHYECKOro dpdexTa

Pacyer oxoHomuueckoH d(QEKTHBHOCTH OCHOBaAH Ha OIPEJICHCHHH  DasHHIBL  MEXIY
BECMUMHAMH NOTPEOACHHS IEKTPOSHEPTHA HpH  PESYAuposanuy  Hanopa ndacoca nymem

OpoccenuposaHIa HANOPHOT 3A0BUIICKON 1 NPY PeYAUPOCUNIY C ROMOULIO Ypril

JUt KaxJoro pahee ONPECNEHHOTO TepHoja paboTei 1, B KOTOPOM  ONPEACIICHA
TIpHOIM3ATENHHO HOCTOSHHASA 3arpy3ka Hacoca Qi, PACCUMTHIBAIOTCS SKOHOMHs MOTITHOCTH DPi
= Papoc i - Pupn i. Beimunast Papoc i 5 Papn i seibupatores no puc.l WK pacCUHTHIBAIOTCA

o gopmyzan (6) u (7). Bemiuuna pacxona Qi Gepercs u3 puc. 2. win TadIMLES 4.

3aTeM OpPeICTACTCS CyMMapHas SKOHOMHS IICKTPOSHEPTHH 32 3a/IaHHbIH BPEMCHHOM HHTEPBAI

paGoTh 06opyIoBanus (K IPHMEPY, 3a CYTKH) 10 opMyJre:
kDIOxk=SDPi*ti,(8)i=l

rje

DOk - oxoHOoMus snekrTposHeprud npH mpuMenenud UPII smecto apoccenproro
perymapoBaHus, KBr*u;

DPi - 5x0HOMHES MOLIHOCTH 3a i - i rmepro (k npumepy, ¢ 0 10 4 yacos), kKBT;

ti - BpeMs, B TCUCHEE KOTOPOF0 TPHBOJ, PaGOTAET C HOCTOAHHOM parpyskoii Qi nacoca (k
npumepy, 4 gaca), Jac;

K - 9HCJIO MCPHOIOB BPEMEHH C HOCTOSHHLIMH 3HadenusmMu DPi * ti (x npumepy, 6

FIEPHOJIOB).

Ipu xpyrmoromuyHoli paboTe Hacoca ¢ MPHOIH3HTENIBHO IOCTOAHHBIM CYTOUHBIM rpaduKoM
PACXOfA TOI0BAs SKOHOMHA dMEKTpo3Heprun DIr onpesenaercs yMHOXKCHHCM D3k na @mcio
auell paboTHI Hacoca B TOAY, T.€. MOXHO TIpuHSTh DIT = DK * 365. B ciyvae Hanuyus B oy
HECKOJILKHX HEPHOJIOB BPEMEHH ¢ XAPAKTEPHBIMH CYTOUHBIMU rpadiKaMi pacXofia, K MPUMEDY,
3HMa - HeTO H T.IL., DK BBIUHCHAETCA JUldl K&KAOTO TaKoro mepuoja, a DIr nosydaercs Kax
CyMMa COKOHOMJIEHHOH 2IeKTposHeprun DIk no BeeM Nepuojian, B KOTOPBIX JIeHCTBYIOT CBOH

cyToumbie rpadHKH pacxo/a.

Jlanee TpOHM3BOJMTCA OLEHKA CTOMMOCTH CIKOHOMJICHHOH 9JICKTPOSHEPTHH IO taprdy,
NeifCTBYIOIEMY JUIst NPEAIPUATAS B JAHHOH DHEProcHCTEME, C YIeToM (aKTOPoB SKOHOMIH,

HampaMep, BOHbI, BO3AYyXa, TONIIHBA. ITo UMeIomeMyca OonBITY sl OLCHKH CTOMMOCTH
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CHIKCHHS PACKOIA XOJIOHOMN BOJBI MOYKET BROIMTECH KO pHIHEHT 1.15, nys ropsuei BOJBE -

1.2, nis Bo3ayxa - 1.1, Tommsa - 1.02

TakiM 06pazoM, SKOHOMHs! STIEKTPOIHEPTHH H PECYPCOB COCTABHT JUIA XOJIOHOH U ropsyen

BOJIBL.
CT3 = (1.15...1.2) * T> * DI, (9)
e

CT99 - CTOMMOCTh CIKOHOMICHHOH 2TEKTPOIHEPTHH H PECYPCOB, PYG.;

T3 - Tapu() Ha 37EKTPOSHEPTHIO B SHEPrOCHCTEME, py6./KkBT*u.;

,H.TIH ONpeAciIcHnua  CpOKa OKYHACMOCTH, 4, CIEHOBAaTCHbHO, ONCHKH HKOHOMHYECCKOI

s¢pekTupHocTH MpEMenends YPI nenonesyeTes {popmyna:
Tox = CTupn / CT32

THE
Tok - cpok okynaemocTi ycranoska UPTI, rox.;
CT53 - CTOHMOCTD COKOHOMIICHHOM 3JEKTPOSHEPTHH H PECYPCOB 33 OJHH FOJ, PYO.;

CTupn - croumocts YPIL, py6.

[IpH NpHHATHE PEHIEHHS O HeNecooOpasHOCTH BHEPEHUS UPII cnepyer yUWTHIBATD, 9TO KPOME
sKOHOMHUeCKOro (pQdexTa OT IKOHOMMH INEKTPOIHCPTHH NMPHMCHCHMC YPII Rono;HATENLHO

obecreuHBaeT CICAYIOmES:

v CHWKAETCH W3HOC 3AIOpHOH apMaTyphl, T.K. OONBINYI0 9acTh BPCMCHH 3aBHIKKH
TIOJHOCTBIO OTKPBITHL,

v GOJIBLLIYIO YACTh BPEMEHHM HACOCH! PabOTAIOT NPH HOHIKEHHBIX AABICHUAX, TT0 CHIDKACT
YTEYKH B CHCTEME BOJOCHA0KEHHS,

v CHIDKAeTCHd W3HOC KOMMYTAlHOHHO# anmapaTypsl, T.K. €€ HEPEKNIOUCHMS HPOHCXOMAT
IpPH OTCYTCTBHH TOKA,

v CHHKAETCS M3HOC TMOJUTHIHHKOB JIBUTaTens H Hacoca, a TaKKe KPBHITBUATKH 33 CHET
[[IABHOTO H3MCHEHHs YHCIa 0GOPOTOB, OTCYTCTBHS OOJBIUNIX NYCKOBLIX TOKOB;

v yMeHBIIAETCS ONACHOCTH aBapHii 3a CHeT HCKIIFOUEHHS THAPABAHUCCKHX y/IapOB;
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v/ ofecmeunsacTcs OAHOBPEMCHHAS 3alluta JBHTATENs OT TOKOB KOPOTKOIO 3aMbIKAHHA,
3aMBIKAHWS Ha 36MIIIO, TOKOB Meperpy3KH, HEHNONHO(A3HOro PeXHMa, HEIONYCTHMBIX
MePEeHAI PAKCHHIT,

v/ CHIDKacTCs YPOBEHB IIyMa, yTo 0COOEHHO BAXXHO TIPH PACIONIOKECHHH HACOCOB BOAH3YH
JKUTBIX HIH CIYXeOHBIX TOMEIIEHHH;

v/ ympommaercs —JalbHEHIIas — KOMIUIEKCHas — aBTOMaTH3alus OOBEKTOB  CHCTEMBI

BOHOCHA0MEHHA,

Mpasnia ananu3a peskuMoB paboThi CHIIOBBIX TPaHChOPMATOPOB.

1. Homepu anexmposnepziiyi 6 06YX00MOMONHOM Mpatchopmamope.

Wtp.=Wa + Wp; kBr.u.

Wa — notepy aKTuBHOI dnekTposnepruu, KBT.4.
Wp — IpHBEAEHHBIE IOTCPH PEAKTHBHOH 3JIEKTPOOHEPTHH, KBT. 1.

2, Homepu akituHoH 3AEKIPOINEPLUH.

Wa. = Px.x, * Ti +Pr, * Kn® = Tp ; kBr.1.

Pxx - noTepH XOIOCTOTo XoAa Tpanchopmaropa, KBT.

Px - noTepH MOUIHOCTH KOPOTKOTO 3aMbIKaHusl, KBT.

Ku - koo(dumuenT Harpysxy TpanchopMaropa.

Tn - nosnwnoe Bpems paGoThl Tparchopmaropa, yac,

Tp - yucio yacoB paboTH NOK HArPy3KoiH, Yac.

Tn - npunsMaercd B ©

(sHBape, MapTe, Mae, HIONE, aBryCTe, AeKabpe), papaoM 744 vaca.
(anpens, HIOHL, CCHTAOPD, HOAGPR), papHoM 720 vacos.

Tp - npuHHMaAETCH:

JUIS HPEATPHATHI paboTatoHX B OJHY CMEHY - 200 gacos B MecHII.
JUIa IpeanprsTuiil paGoTalomux B Jise cMeHEl - 450 yacos B MecAIL

JUIsL IIPEJINPUATHI paboTaloMX B TPH CMCHBIL - 700 uacoB B MecHIl,

Wa
Ku=- -- - CoS @cp.- CPeNHER3BENIAHNBIT K02(hGHIHeHT MOIHOCTH.
Suon * Tn * Cos @y, SHOM — HOMHHAJIBHAA MOIIHOCTE TpaHchopMaTopa, KBa.

Wp




tg @p = -—---- ; Wa, Wp - JlaHHBIE CUETYHKOB aKTHBHOH H peakTHBHOH
Wa SIEKTPOIHEPIHIL

Cos QOcp. =Wa /\/_Wa2 + W,,2

OpUEHTHPOBOYHO YACHO YacoB paGoTHI TpaHchOPMATOpa 110/| HATPY3KOH TAK XE MOXHO

OTPEACIHATE [0 SMITHPHTECKOH (hopMye:

Tp = (0,124 + --ceenmv ) * 8760; wuac.
10000
T — YUeHO YacoB HCHOJIBE30BAHUS MEII(CHM?UIBHOfI HanyBKP,[, qac.

T = ;mmmecmmmmm s H IMaKc. — MAKCHMANBHBIH TOK B 3AMHMIT MAKCHMYM, A.
J-3 * Un * Imaxe,

3. Hpueedénnsvie nomepu peaxmusHoil INEKMpPoIHEPZUL.

Wp. = Qx.x. * T, + Qr.3, * K. % Tp.; kBT.4.

Ixx
Qx.X, = =nm—--n- * SHOM.;
100
IXX — TOK XOJIOCTOrO X0Aa, %.
SHOM. — HOMHAHAJIRHASA MOLHOCTH TpaHcgopmaTopa, KBa.

Ux.
Qx.3, = --——--- * SHOM.
100

UK. — BANpsSHKCHHE KOPOTKOTO 3aMbikaihs, Yo.

Ixx Uxk.
Wp = =mmmmmeme * SHom * TH, -+ —=wen- + Spom * K’ * Tp.; kBT,
100 100

4, Koahpuyuenm nonesnozo deiicmsun mpancopmaniopa.




Px +Ku. * Px.
N = (1 - e ) = 100,
Ku. #Su *Cos + Px+ K’n. * Pk.

Jins pacuéra opuentupoBouHo npanumaem Cos ¢ = 0,8.

Haubousmmii K.I1J] tpancdopMaTopa qoctaraeTes Ips Kos(hHrmente HarpyskH (Kn.ont.)
paBHOM:

Kn.onrt. =

T npHMepa npuBeacH rpadguk sasucumoctn K.I1.JL, tpancdopmaropa or HarpysKu:

K.M.4. (%)

TpanctopmaTop Tuna TM - 100/10 . 3asncumoctb K.[.[l. oT Harpyskhu.

98,0
/ "—‘-\
97,5 / \\

97,0

96,5

95,5
1 2 3 4 5 6 7 8 9 10

Harpyaxa ( x 10%)

5. Homepu 3nexmporrepeuu 8 mpéxooMomouHom mpancopmamope.

- OnpexensieM ko3hdULEERT HATPY3KH JUls Ko 06MoTxm Tpanchopmaropa:
Wa. .1

Sc.H. * Tn * Cos @pe.H.

Fea



Wa. n.u
KHH. = —--sememmmemr oo e ee H
Su.u, * T * Cos (epH.H.

Wrp. =P * T + ( Peu. * 2Bh. + Pen. * K20, + Pan, * Kun) = Tp;  xBra.

6. Omrodenie MPaHCPHOPMAMOpos 8 pedcuMax Maablx HUZpy3oK Ha HOOCHIINIHAX €
deyma 1 Bonee mpanchopmamopam. Omxniovenue MPAHCGOPMamopos Ha ROSCIUHKUAX €

Ce30HHOT HAZPYIKO,

Ilpu pabore TNOACTAHLHH [0 3aJAHHOMY rpaKy MHMHHMYM IPHBCHACHHBIX 3aTpaT Ha
TpaHCHOPMAITHIO  IEKTPOIHEPTHH ~ COOTBETCTBYCT ~ MHHHMYyMY  HOTEGPh  MOIIHOCTH B
tpaHcopmatopax. 1103ToMy TpaHHUHOE SHATCHHE HATPY3KH, HPH KOTOPOM nenecoobpasHo
OTKILOUCHHE OJEIOT0 M3 HApallenhbHo pabOoTalolINX TpancopMaTopoB, ONpEACHACTCS H3
PABEHCTBA IOTEPh MOIHOCTH B # H #1-1 TpaschopmaTopax.

OTKIIIOUEHHE OHOTO H3 A ONHOTHITHBIX TpaHchopMaTopoB Leneco00pasHo B pesKiMax, HpH

KOTOPBIX HATPY3Ka TPaHc(opMaTopoB:

Ilpy » pasHOTHIHBIX TPAHCHOPMATOPOB FPAHHUHOS 3HATEHHE HAPY3KH, NpM KOTOPOM

uenecooﬁpasno OTKAIOUEHHE OJHOTO $13 HUX, ONpeAe/SCTCA H3 YCIIOBHA

2 2

n-1 n-l

n S n S

APﬂ"'“ . ZAPKf:ZARw“' P ZAPKii
1=l S, 1=l I=1 Z Spm i=1
I =1

—
[

B JicBoli YacTH  BBIPAXEHHS [IPOM3BOAMTCH CYMMHPOBaHHE JI@HHBIX 110 BCEM
TpaHcgopMaTopam, a B HpaBoii - Ge3 ofmoro 3 HuX. IlojcynTaB 3HAUCHIA npasoil JacTh npH
OTKTIOUEHHH KaXI0ro #3 Tpancdopmatopo (a mpd OONBIIOM YHCIC HX - H HO HAapHOM
OTKJIIOUEHHHE), TOMYYHM Psijl 3Hadenui S, IPH KOTOPHIX HEAECo00Pa3HO OTKIIOYEHHE TOTO HIIH
HHOTO TpaHC(HOPMATOPA.

HanpHMep, OTKITIOYEHHE OXHOTO U3 TPEX TPaHcHopMarTopoB 1esnecoobpasHo, ecnu

2 2
APXB HTZSHT3

< s
(A‘le +APK2)SI21'T3_(APKE +AP1:2 +APK3)SI21’T2

S

re AP, - OTEPH XONOCTOIO X0 B OTKIIIOTAEMOM TpanchopMaTope;

AL




Sir2sSyry - CYMMa HOMHHAIIBHBIX MOIHOCTEH JIRYX H TpeX TpaHc(hopMaTopoB, MB-A;

AP,

15 APy, APy - HOTEPH K3 B mepBoM, BIOPOM H TPETBEM tpancdopmartopax, KBT.

Kax TipaBuio, OTKIIOYEHUE OJHOTO M3 ABYX HUIIH Gonee TpaHCGOPMATOPOB, YCTAHOBJICHHBIX
Ha OJIHOI NOJCTAHLMHE, lejecoo0pasHo, eCli MX MaKcHManbpHas Harpyska He npespmaer 40-
45% cyMMapHOii HOMHEANEHOH MOLHOCTH TparchopMaTOPOR.

IlnagoBoe ¥  (AKTHYECKOC CHIDKCHHE TOTEPh ONICKTPOSHEPTHH  IpH OTKJIIOYEHHH
Tparc(opMaTopa onpesensetcs no dpopmyse:

SW =(6W, — W, )10 Toic.KBT 4,
rjie W, - CHEDKEHHE IIOTEPh XONOCTOro X0/, kBT 4;
SW,, - yBeNIUEHHE Harpy30UYHbIX TIOTEPD, kBr-u,

W, n OW, - oTipeJeNnsaIoTesa 1o popMynam:

K
Wy =Y 5P,

=

< TRIC.KBT 9
Wy =D 8Pyt
=1
e 5P_g. - CHWXCHHE IOTEPh MOIIHOCTH XOMOCTOrO0 XoAa B J-M  TIEpHOJE

HPOROIIKHUTEIEHOCTRIO { I TIpH OTKJIIOUYCHHY TOT'0 WIIH HHOT'O Tpancq)opmaropa;

H

. n-1 .
510” - YBGJIH‘IBHHG HHFPYSOTHIBIX noTCph MOIMHOCTH B_]—M HepHOﬂB, p&BHOG APHI - H

K - KOMMUECTBO XapaKTEPHbIX TTICPHOMOB.

HarpysouHsic TOTEPH MOIHOCTH B # tpanchopMaTopax B j-M NCPHOAE OHPEAEIIOTCA 1O

(popmye:

S . il
AP! =f —2—1 % AP, kBt

Hi — L
1=1
Z S
=1

rac S o cpenHsas Harpy3Ka HOAOCTAHIHUH 38 BpEMA t Iz

OrxniogeHue TpaHcGOPMATOPOB MEHEE 9eM Ha 2 1 HeleneccobpasHo.

IToTepyn 3AeKTPOIHEPIUHA NPH paboTe HACOCHBIX YCTAHOBOK.

1. O6uquit pacxoo InexmpoInepzu o HacOCHOI cianyiii,

Wh.er. - =Ho * Vo; kB. 1.

A3




Ho — 061Ienpon3BOACTBEHHAA HOPMA PACXOAA 3IEKTPOSHEPTHH 110 HACOCHOH CTAHIIHH,
«BTy/THIC. M.

Vo - o6bém riepekaunBacMoii BOJTH, THICM.

2. O6uienpou3so0CmEenHan HOPMA PACX00a INEKINPOIHEPZHU,

Ho =Hr + ---------- H kBT./TRIC M.

Yo
HrT. — TexHoor#4Yeckas HOpMa PacXxoHa 3JICKTPOSHEPTHH Ha 1000n° noGEIBaeMOl MM
TIepeKaIHBAEMOil BOABI HACOCHOH YCTaHOBKOH, KBTa/rEIC. M.

WBCIL — PacXoj] MJIEKTPOSHEPTHH HA BCIOMOTATENIBHEIC HYMIBL, kBr.u.

3 Texnonozuueckas HOPMA PACX00a INEKMPOINEPZHU.

2,72 * Hun.H.

----------------- ; KBT.a./ThIC. M.

as
=
il

Hu.H, — MOJHBIH HAIIOP, M. BOA. CT.
N yer. - KIIJT ycraHOBKH.
Nyer. = N TN T M onep. s N »— KIIJ yoranoBxu.

N>, - KILJI snexrpogsuraresis.

N nep. — KIJ mepesiaun OT 3/EKTPOABHIATESA K HACOCY.

4. Pacxod anekmpoIHepziit Ha 6CHOMOZAMENbHbIE HYHCObL.

Waeln = Woes. + Waenr. + WBcILpMex. kBr.u

WOCE. — PAacX0J[ NEKTPOIHCPTHH Ha OCBENEHHe HACOCHOH CTAHIH, kB

WBEHT. — PACXOJl IEKTPOIHEPIHH Ha BEHTAJIIHIO IOMEICHHA HacoCHOH cTaHinuy, KBr.a.

WBCIL.MEX. — PACXOJ MEKTPOSHEPIHH HA BCHOMOTATE/ILHBIC MCXAHU3ME, kBT.4,

LY




5. TexHOMO0ZHNECKAA HOPMA PACXOOA INEKIMPOINEPZUH HO HACOCHOU CIRAHIHH,

Onpenenﬂem KaK CcpeIHCB3BEHIAHHYIO BEIIMYHMHY HOPM pacxojia BCCX HMEIOUXCA HACOCHBIX

YCTaHOBOK.

HT."l % in * Tul +HT."2 " Q1|2 *T"2+ e +HT."'" % Qll.n * Tn.n
T\ (F, = mmemmmsm e oo mm s m et o o e ; xBr.9/rBIC.

MS Qul % Tul +HT.H2 * QH2 o +Q"1* Tn.n

2 . .
He™, Hr. ... Hr."" - Texnosormdeckas HOPMa Pacxo/ia SNCKTPOIHEPrHH UL KaXIOH

HACOCHOI ycranoBkH, KBTW/ThIC. M.

1 1 .
QY, Q"z, ........ Q" - NpoH3BORMTENLHOCTH HACOCHOH YCTAHOBKH ( HACTIOPTHAA), THIC. M /4ac.

6. CHuceriie pacxo0a 2J/1eKmpoIHEP2ZHIL 1A HACOCHBIX YCMIAHOBKAX.

Tlotepn onexrposHeprim npu ymensmennd KITIL

Wi = 0,00272 X ------ e *Q*T; xBra

H — Hamop BOJIBI, M. BOZ. CT.

QQ — moja4a HAcocCa, M faac.

T — wrcao vacos paboTel Hacoca, dac.
Ny, — KITJI anexTpoasurareis.

Ma. Nyer.— KILJ] HOBOTO U yeTapesinero nacoca,

Bueapenue 1acToTHO-peryaupyemoro npusofa (UPII) na nacocHeIx

yCTAHOBKAX.

[IpaxTuka TipAMeHenus FJACTOTHBIX IpeoOpasoBaTened Juld yIpaBicHys Hacocami M
BEHTHIATOPAMHE IOKA3bIBAET 11eJIECO00pa3ZHOCTh HE IPOCTO BKIIIOMCHH:A npeoGpazoBarens Jid

ynpaBACHHA arperatom, a CO3AaHHA CIIeNHIIH3IHPOBAHHBIX CHCTCM YHpaBJICHHA

pas




TeXHOJOTHYECKHM IponeccoM. IMEHHO TAKOH MOAXOJ HO3BOIACT MONYHHTH DKOTIOMHYECKHIE
a((eKT He TONHKO OT CHEDKEHMA TOTpeOnseMOH M3 CCTH 9IEKTPHUCCKOH MOIHOCTH, HO H
HOGUTBCS CYIIECTBEHHOTO YMEHLIIEHHS SKCILTYaTAalHOHHBIX PACXO/OB, yIyiICHHE yCrnoBuii
TPYJla H YBEHUEHHE CPOKa ciaykObr 00opyRoBanmi. COBPEMEHHEIC npeobpazoBaTeny 4acToThl
HO3BOJISIOT ToydaTh Oosiee 20 MapamMeTpOB COCTOAHHSA JICKTPONPHBOIA. CooreercTBYIOLLAR
06paboTKka 9TUX IApaMETPOB JIO3BONAET IPOBOAUTH riry0okoe IHArHOCTHPOBAHHE Kak
06opyI0BaHUs CHCTEMBI, TaK ¥ IPOTCKAIOUIHX NIPOLUECCOB. [osBrsAeTcA BO3MOXHOCTh HA TOJBKO
pearnpoBarh Ha BOSHHKIIYIO aBApHIO, HO M NPEJYNPeXHmaTh €8, Tro UL OHCPreTHHCCKHX
00BEKTOB 3HATUTENbHO BAXKHEL,

Co3/[aHuie CHCTEMBI C 4aCTOTHO-PErYJIMPYEMBIMA OPHBOAMH, B KOTOPBIX YHPABJICHHC
4ACTOTOH  OCYIIECTRIETCS Hapsgy ¢ KOHTpONeM WEIOro  KOMIDIEKCA  pasiMHHBIX
TEXHOTOIMYECKIX [ApaMCTPOB, TIO3BONAET CHH3HTR HE TONBKO NOTpeOIeHME SHEKTPHYECKOH
SHEPTHH, HO ¥ 06ECHeUnBACT SKOHOMHIO TIOTPEOIICHHS SHEPropecypeos BCEif CHCTEMBL

[IpAMCHCHHE YaCTOTHO-PEryTHPYEMbIX HPHBOJOB Jsi HACOCOB ¥ BCHTHITOPOB B
TEXHOJIOFHYCCKHX MPOLNECCAX TO3BOJAET CHH3MTH SHEPronOTPEONCHHE TEXHONOrHHECKIM
oGopynosanmem.  llepesl HayanioM BHCAPEHHS PEKOMERJYCTCA  TIPOBCCTH  TCXIHKO-
HKOHOMMYCCKOE 0B0CHOBaHHE, TIO3BOJISIONICE ONPEJICIHTE HEe TONBKO CPOKH OKYNAcMOCTH OT
BHEJIPEHHs, HO W HPaBHIGHO OpraHu30Barh TEXHOJOTHUECKHH IIponecc ¢  YUETOM
BOIMOKHOCTeH TPHBOJA € 4AaCTOTHEIM peryiHposanuem. LlenecooO6pasHO HCHIONb30BAHAC
npcoBpasopaTeNell YaCTOTEL HE B KAYECTBE DICMEHTOB CHCTEMbI YOPABJICHHAL KOHKPETHOTO
arperara, a Kax COCTABJMIOIUX KOMIUICKCHBIX CHCTEMHBIX pEIieHA ¢ TOKIOICHHEM
ImupoKoro Habopa CPEACTR ABTOMATH3AUHH TEXHOJOTHHIECKOI0o MPOLEcea. TakHe pelieHHA
O3BOJAIOT [OJIYIHT JIONONHUTENsHBI 3hdexT, KOTOphil 3aBe/IOMO Goapmie HPOCTOI

IKOHOMHH 3H€KTpH‘{eCKOﬁ JHEPTHH.

JKOHOMHUS B CHCTEMAX JICKTPHUECKOIO OocBeUHICHHS

HpiMepo 3 - 5% ofmero 3nekTponoTpednenus KX pacxonyercd Ha obecreucHue
(YHKIMOHMPOBAHHA CHCTEM OCBCIICHHS.

B xoje SHeproayiuTa HeoOXOMHMO NPOBEPHTE CTCHICHR WCIIONB30BAHMs CCTCCTBCHHOTO
OCBEIICHHA M OCHAmeHHocTd >(Q{EKTHRHEIMA HCTOYHHKAMH HCKYCCTBEHHOI'O OCBEINCHIT,
NPHMEHEHHE HOBBIX TEXHOJIOTHH €ro PeTyIHpOBANHA.

Hogste sneprosddexrusnsie uerounnxy ceera (Tab. 4 - 6) TO3BONAOT 3HAYUTEILHO CHUIHTE
3aTpPATH JJCKTPOIHEPTHH HA OCBEIEHHC.

[IpH 3aMeHe JiaMil HaKaIHBAHHs HA JIOMMHECHEHTHBIC HCTOHHKH CBCTA B 6 pa3 CHIDKAETCH
EKTPOIoTpedneHye,

e




Tabmuna 4, OCHOBHEIE XapaKTEPHCTHKH HCTOYHHKOB CBETA

Cpennuit | Manexc |CpeToBa CaeroBasl SHEPTHY,
THIl HCTOUHHKOB CBETA CPOK [BETO- A BEIpabaTbiBacMas 3a
cyx0b1, 9 |epesiad| oTaaua | Cpox cnyx0sI (Ha 1
H, aM/Bt yen. BT)
R, Mmv-ua] Otaoc. el
c
JlaMmbl HaKATHBAHHS OOIETO 1000 100 |8-117] 0,013 1
pasnagenns (JIH)
JIroMHHECIIEHTHRIC AaMIThI 10000 - {92-57]48-801 0,900 69
(JIJD 12000
KomnakTabie 5500 - 8000 85 65-80| 4,60 35
JNOMHHECHEHTHHIE JIAMIIbI
(KJLD)
JlyroBeie pTYTHBIC JTaMIIB! 12000 - 40 50- 54| 0,632 48
(JIPJI) 20000
HarpHeBbie JlaMIIbL BHICOKOTO 10000 - 25 |85 -100] 0,960 94
napnenna (HJIBJ) 12000
MeTanorafscreHHLIC NaMITE 3000 - 65 66-901 0,780 60
(MI'JD) 10000

Ta6nua 5. Bo3Moyxaas SKOHOMHS 2JIEKTPHIECKOI SHEPTHH (2D3) nipu nepexose Ha onee

sddexTusHble nerounruky cpeta (MC)

[pn 3amere HC Cpenmss axoHoMAs 30, %
JIH ma KJIJI 40 - 60
JIH* na JUI 40 - 54
JIH* wa APJI 41 - 47
JIH* na MI'JT 54 - 65
JIH* ma HJIIBI 57-71
JIT na MI'JI 20-23
JPJI na MI'JT 30 - 40
JIPJLHIBJA 38 - 50

* [Ipy cHHKEHHH HOPMHPOBAHHOf OCBEMEHHOCTH VIS JIH na oy CTyIeHb B COOTBCTCTBHH
¢ ACHCTBYIOIMME HOPMAaMHU OCBCIICHHA.

Ta6muia 6. CpaBHATENHHBIC XAPAKTEPACTHKH KOMIAKTHBIX IIOMHHCCICHTHDIX JIaMIT €

JaMIraMii BakaJiHBaHud

JiH

KJI

MolnuocTh,

CBeToRoil IOTOK,

MOo1HOCTS,

CReTOBOH MOTOK,

OTHOIIEHHS

CRETOBOIT OTHAYH

KJII x cReToBOH

P




Br M Bt M ormaye JIH, otH.
ell.
25 200 5 200 4.3
40 420 7 400 5.3
60 710 11 600 4.5
75 940 5 900 4.7
100 1360 20 1200 4.3
2 x 60 1460 23 1500 5.4

HpHMeHCHHe B KOMIDIEKTE JTIOMUHECIHCHTHBIX HCTOYMHHKOB CBeTA B3aMCEH CTaHIEapTHOﬁ

IIyCKOperylInpyomeii annaparypot (TIPA) snexrpoMaranTHBIX [IPA ¢ DOHIKEHHBIMH HOTEPAMH

[TOBBAIAET CBETOOTAATY KOMINICKTa Ha 6 - 26%, a onexrpoHoii [IPA - a 14 - 55%.

[IpuMencrme koMOHEHpOBanHoro (obmero + JIOKANBHOTO) OCBEIEHUS BMeCTo 0OIIero

oceemenssd (TaG. 7) MO3BONAET CHH3HTH WHTCHCHBHOCTH obmero OCBelleHus H, B KOHCUHOM

cueTe, HoIyUYHTh OKOHOMHIO BHGKTpHHCCKOﬁ BHCPTHH.

Tabnuna 7. DKOHOMHUS EKTPHIESCKON YHEPTHH TIPH TPUMCHEHHH KOMOHHHPOBaHHOH

CHCTEMEL OCBCIICHH A

Jlons BemoMOoraTeIbHOM TL10Ta/H

OT TOJIHOM THIOMAAH ToMeIneHHsA, %o

KOHOMHS STICKTpHYECKOH aHepru, %o

25 20-25
50 35-40
75 55-65

Onenka BO3MOXCHOCTEH JKOHOMHH OHEKTPHYCCKOH IHEPrHM IPH PasidIHBbX crocobax

peryJHpOBaHHS HCKYCCTBCHHOTO OCBCIICHAA [TPHBC/ICHA B Tab. 8.

Tabmima 8. OLEHKa BO3MOXKHOCTEH SKOHOMUH MIEKTPHICCKOH SHCPIHH LPH pasIMHbIX

criocobax peryiHpoBanisd HCKYCCTBCHHOTO OCBCIICHAA

‘ Buj ecTeCcTBEHHOTO Cnocob DKoHOMUS

Yucio padouux cMCH

OCBCIOCHHA B

MMOMEIMCHHH

PETYIHPOBAHHS SIMEKTPHYECKO
HACKYCCTBEHHOTO i sueprun, %
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OCBEHIEHHS

1 Bepxnee HENPEPhIBHOE 36-27
CTYTICHYIATOE 32-13

bokopoe HElPepBIBHOE 22-7

CTyIIEHYaTOe 12-2

1 Bepxuee HETIPEPHIBHOE 36-27
CTYTICHYATOE 32-13

Boxosoe HEHPEPBIBHOE 22 -7

CTYHNEHYATOE 12-2

TIN5 CHCTEM OCBEIIEH:s, YCTAHABIMBACMBIX Ha BBICOTC Gonee 5 M OT ypoBits oCBeInaeMon
[OBEPXHOCTH  PEKOMCH/YeTCs — NPHMEHEHHE — META/MIOraloOTeHHBIX  JaMIl  BMECTO
MOMHHECHEHTHEIX.

PSKOMCH)IY eTcsd NIHpe TPHMCHATE MECCTHRIC HCTOYHHKHE OCBCINCHMA.

[IpuMeHEHHE COBPEMEHHBIX CUCTEM YNPaBICHIA

ABTOMATHYCCKOE HOJIEPIKaNye 3aAaHHOTO YPOBHS OCBCIEHHOCTH € MOMOMBIO TACTOTHBIX
PEryJATOPOB MHTAHWS JEOMHHECHEHTHBIX JiaMil, YacToTa KOTOPBIX —HPONOPHHOHAIBHA
TpebyeMoli MOMHOCTH OCBENIEHH:A, TO3BOJISET NOCTHYUD SKOHOMHH 3JIEKTPOSHEPTHH JIO 25 -
30%.

Mcnonb30BanHe COBPEMEHHOH OCBETHUTENBHOH apMaryphl (IPHMCHCHHE  ILICHOMHBIX
oTpaxaTenei Ha TOMHHECIICHTHBIX CBETHIIBHHKAX [103BOJIACT HA 40% COKpaTHTh YHCJIO JAMII ¥
CHEIOBATEIHLHO, MOIHOCT CBETHIILHHKOB).

[TpuMeHeHne annapaTyps! JUi 30HAIBHOTO OTKIHOUCHAA OCBEIIEHHAL.

Vicrionp3opanre  SPQEKTHBHLIX  IEKTPOTCXHHYECKHX  KOMIOHEHTOB  CBETHJILHHKOB
(bannacTHHIX ApoCccENel ¢ HU3KUM YPOBHEM HOTEPS H p.).

IpHMeHeHHe aBTOMATHICCKHX BBRIKIIIOYATENEH JUlsl CHCTEM JICKYPHOTO OCBELICHHSA B 30HaX
HENOCTOAHHOTO, BPEMEHHOTO Npe0hIBalis NepeoHana. YOpaBicHHE BKIIOYEHUCM OCREIICHHA
* MOYET OCYHIECTBIATECS OT WH(PAKPACHBIX M JPYroro THMA AATIMKOB, HNPHMEHACMBIX B
CHCTEMAxX OXpanHoii cHrHANH3AMHH.

KOMITICKCHAS MOJIEPHU3AUMA CHCTEMBI OCBEH(CHHSA [O3BOMACT 3KOHOMMTH O 20 - 30%
IEKTPOIHCPTHH [PH CPEJIHIeM Cpoke oKyrnaeMoctH 1,5 - 2 roza.

[MoTenmuan SKOHOMHHE 2JIEKTPHUCCKOH DHEPTHH B OCBETHTCNBHBIX YCTAHOBKAX IpH

OpoBEACHHH KOMIOICKCHBIX Mep OHpHﬂTHﬁZ

el




* 4I{CTKA CBETHNIBHHKOB,
* OYHCTKA CTEKOJI CBETOBBIX IIPOCMOB;

* OKpacka HOMGII[CHHﬁ B CBETJIBIC TOIA,

* CBOCBpEMCHHAA 3aMCHa HEPEropeBLIx JIaMIl CO CHHXXCHHCM pPacdYETHOIO KOS(l)CbHHHCHTa

3aflaca MOM[HOCTH CHCTEMEE ITPH OCMOTPE YCPE3 HHTEPBAN BPEMCHIT:
o JIH - 0,11
ams JIPJL - 0,0357
s MU 1 HIIBJL - 0,02 t (v - cpemmit cpox ¢y k0t TIAMH)

H 3aMeHe BRIHISHAITHX H3 CTPOosA MO3BOJBICT peanH30BaTh NOTCHIMAN HKOHOMUH, THCACHHEIC

sHaveHHst KOTOPOro npuBeAeHs B Tadi. 9.

Ta6suma 9. TToTeHIHA 2KOHOMAH 9CKTPHYCCKOH SHEPTHH NIPH NPHMCHEHHH

TMEPCUHCHCHHEBIX CpeacTs

MeponpHaTus OxonoMus DI

%

1. ITepexo Ha CRETHIHHUKH ¢ 9 GEKTHBHEIMH PA3PARHBIMI 20-80

namMraMH (B CpeIHEM)

+ HCITOJIB30BaHHE JHEPro3koHOMIYHBIX JIJT 10-15

« ncrompzosanse KIJT (npu npsnvoit samene JIH) 75 - 80

« nepexon ot nami J{PJI ma namust JIHaT 50

* yIyumeHre cTabHIpHOCTH XapaKTePHCTHK JIaMIT (cHuKCHHE 20-30

koaddrumenra 3anaca (OV)

2. CHIDKEHHC SHEpronoTeph B yCKOPEryaHpOBOUHOI anaparype

(IIPA):

* IPUMCHEHHE JMCKTPOMArHHTHAIX [TPA ¢ MOHHXECHHBIME TIOTCPAMHU 30-40

Juist JUL

« ipuMencHe nekTponnbIx [TPA 70

3. TIpiveHeH e CBCTIVIBHHKOB € 3 peKTHBHBIMH KCC n BEICOKHM 15-20

K

4. IpuMencHAe CBETOBBIX NPHOOPOB HYXKHOTO KOHCTPYKTHBHOTO 25-45

JMICHIOJIHEHHS ¢ NOBBIIICHHBIM sKcnnyarTanHorHbiM KIT - cHmkeHne

koabdanuenta zanaca (Ha 0,2 - 0,35)




DaekTpobanaHe H OLCHKA PEeKHMOB 3AeKTponoTpedJeHHn

DiekTpobaNanc KOMMYHQJIBHOIO —IPEANIPHATHA COCTOMNT H3  HpHXOMA  H pacxoja
37ICKTPHYECKOH dHEPrid (aKTHBHOH H peakTHBHO). B TpHX0ji BIIIOYACTCA ICKTPOIHCPIHA,
NONYUEHHAs OT DHEPTOCHCTEMEI M BHPAGOTAHHAs ONEKTPOYCTAHOBKAMM HpE/IPHATHA. Yuer
BefieTcs [0 MOKA3aHHAM SACKTPOCUETYHKOB. PacXonHas 4acTh ajrekTpobayiaHca aKTHBHOH
BIIEKTPOIHEPTHH JACTATCA HA CICAYIOMHAE CTAThi pacXo/ia:

o [IpAMBIe 3aTpaThl HIEKTPODHEPIUH HA OCHOBHBIE TEXHOJNOYHHCCKHE IPOLECCH 00TLEKTOB
KKX 1 na Hyx/(bI ToTpebHTENEH,

+ KocEeHHBIE 3aTpaThl Ha OCHOBHEIC TEXHONOIMYECKHE NPOHCCCH BCICACTBUC HX
HECOREPIICHCTRA HITH HAPYHICHHSA TEXHOJOIHUCCKHX HOPM.

« 3aTpaTHl SHEPTHE HA BCIIOMOFaTe/BHEIE HYX/Ib! (BEHTHIALHS, OCBCIICHAC H ap.).

+ Tlorepm B DIEMEHTAX CHCTEMEI snexTpocHabxenns  (Tpadcdopmaropax, JIAHHAX,
KOMIICHCHPYIOIHX YCTPOHCTBAX, JBHTATEILIX H AD.)-

» OTIYCK CTOPOHHEM HOTpeGHTEIIM (CTOJIOBBIC, KITYODI, HOCEIKY, MarasuHLL, TPAHCTIOPT).

B naBHCHMOCTH OT chenupuki obcjiefyeMoil opranma3aiu gabop crateil MoxeT ObITH
pPA3IHYHEIM, MOXET OTCYTCTBOBATE YacTh CTaTeH.

TosyueHHBIH B Pe3yABTATC aHATH3A YACIRHBIL Pacxo SIMEKTPHYCCKOH IHEPTHH OTHOCHTCA
HA €JIMHHILY BRITYCKaeMoii mpoyKid (I'kan OTTyIieHHOro Teia, M BOHED) H COIIOCTABIAETCH
¢ TIOKa3aTeIAMH HEPEIOBBIX NPEHHPAITHH,

3amaveil COCTABIEHHS BIEKTPoOananca SBILICTCH:

« BosIBICHHC H HAXOMJICHHE PACcX0JI0B OHCPIHH TO c1athaM 2, 3, 4, 5 C HENbIO HETKOTO
BEIEJIGHHS €€ DPAacXofia Ha OCHOBHYIO HPOJYKLHIO KOMMYHRILHOTO IPEATPHSTA (na
BEIPaGOTKY H pacnipenenenne 1 I'kai, wa 1 M> ouHmIEHHEOH BOMIBI H T.I1.).

« BhigBIEHHE MHKPOPAiioHOB ¢ AeQHIUTOM SIHCKTPHYCCKOH MOUHOCTH, HEPCrPYXCHHBIMH
ceTaMH H Ip.

+ Onpenenenne yACHBHBIX HOPM Dacxofa dICKTPOSHEPIMH HA  CAHHHILY TEPOJYKITHH
npepusTas (kBr-aac/Txai, kBT uac/M’) H cpaBHEHHE ¢ AHAJIOHYHEIMH 3aTPATAMH IpPYrHX
HpeAlpHITHH,

BriseiieHdc BO3MOMKHOCTH COKPAUIEHHS HEPAIMOHANBHBIX DACXOAOB JHEPrHH  TIYTCM
TPOBE/ICHHS PA3IMYHBIX MEPOTIPHATHIL 110 yCOBEPLICHCTBOBAHAIO TEXHOTOTHIECKHX MPOIECCOB
1 CHYDKCHHS HEPAITHOHATIBHBIX BCTIOMOFATEIBHbIX 3aTpar.

HeobxoauMo  Take  TPOBECTH  DKOHOMHHCCKHI — apaiu3  pEKUMOB - CYTOWHOTO
SMEKTPONIOTPEONEHHs ¥ pexuMOB  paGoThi  0bOpy/OBaHUSA ¢ TCIBIO onpeacyeHHs

sKoHOMITIecKoTo 3(eKTa OT Mepexo/a Ha ABYXTAPH(HEIA PEKHM OINIATh 33 NOJL3OBATHC




anexTpHueckoi suepruei. IIps 5ToM MOXET OKasaThCd feecoo0pa3HBIM H3IMEHEHHE IPaguiKa
paboTEl OTACNEHOIO TEXHOJIOTHHCCKOro oGopynoBatHs (CMECTUTh HA HOYHON TCPHOA BPEMI

BEJTIOUEHHS CKBAXHHHBIX HACOCOB, HOMAIOUHX BOILY B eMKOCTH BTOPOTO IOABEMA.

DHepropecypcoayaHT CHCTEM TENI0CHAGKeH s

CricTeMa TCIUIOCHAGKEHNS COCTOMT H3 TEINOTEHEPHpYIOmedt yCTaHOBKY (xoTenbHA MK
TENIOOAEKTPOLCHTPANE), CHCTCMBl MArHCTPAIBHBIX TEIIIOTPAce, PasBOMIHK TEWIo 110
MHKpoOpaifoHaM K LEGHTPAIGHHIM — TEIUIOBBDM  IIYHKTaM, pasBOIAUTHX  TENMOTPACC,
HHANBHIYaTbHAIX TEIIOBEIX MTyHKTOB H CHCTEM OTOINICHHA 3aHAl.

IIpy npOBEACHHH 3HEPTOAYHTA CHCTCM TeiocHatKe A ropofa, paiioHa BHSCHAIOTCH!

+ CTPYKTYpa TIOCTPOCHHS CHCTEMBI, OPTaHH3AMONHAS CTPYKTYpa, THll cHCTEMET {OTKPLITas,
3aKpBITAL);

+ HCTOUHMHKH Temna (Mapku M KOJMYECTBO KOTJIOB, HX COCTOAHHE, fanaHcoBas
HPHAHAJIEKHOCTh HCTOUHHKOB, Temueparypustii rpaguK M rpaguK pacxofi@ TCIIOHOCUTEIA,
PEKEMBI  OKCIUIYATAIHH, CIIOCO0 PETYAHPOBAHHA CHCTCMBL OTOIVICHHS B 3aBHCHMMOCTH OT
TeMIIEPATYPHl OKPYKAIOILEH CPEib, CI0CO0 H XapaKTCPHCTHKI BOJIONOATOTOBKH),

« oOm@ast TCINOBax HAarpy3ka Ha OTOIUIEHHE, TOpAtce BOJIOCHAOEHE M BEHTHIBIIHIO,
KEHMaTHYeCKHE XapakTEPHCTHKH U pacdeTHas TEMIICPATYPa);

+ TEIIOBBIE CeTH (CXEMBI TCIIOTPACcE, 00ECTIEYeHHOCTE TpeByeMBIX HALOPOB y NOTPEOHTENS,
cocTOsHHE TPYOOTIPOBOKOB H MX TEMOH3O/AIHONHBIX H aHTHKOPPOIHOMHBIX MOKPHITHH,
HAMYHE THAPOHW3OIUILHH, MOTEPH TEIIOHOCHTENM, apapuifHoCTh Ha | KM TEIJIOBBIX CerecH,
CPABHCHEE HOPMATHBHbIX U JaKTHICCKHX TEIIOHOTEPE);

+ CXEMa TETIOCHADKEHII ¢ YKa3aHWEM Paclpesic/ieHAs TOTOKOB SHEPTopecypeos, paifoHOB €
nedHITETOM 0GCCTIEMEeHHOCTH SHCPTOPECY PCAMH;

+ pasMCITICHHE, COCTOSHHE H XapaKTePHCTHKH TCINTOBBIX MYHKIOB i HACOCHBIX CTaHIHMH
(THIIB BOROMIO/OTPEBATENCH, HANHIHE H XapaKTepHCTIHKA OTIIOKEHHI B HHX, OCHAIICHHOCTE
TETIOBBIX NYHKTOB cpeacTBaME OopbOBI ¢ OTJIOKCHHAMHM, OCHAIICHHOCTR KOHTPONBLHO-
M3MCPUTENBHEIMA  [IpOOpaMu,  CPCACTBaMH  yuera  pacxoia SHEPTOPECYpPCoB, HANHYHE
ABTOMATHUECKHX CHCTEM PETYJIMPOBANHI);

* pacmpejiellcHHE TEIla HO TPYTHaM norpebutencii (Hacenenue, OroKeTHAA cepa,
NPOMBIITIEHHOCTh, cepa 0BCITY KHBAHILA);

. COCTOSHUE JUCTIETUEPH3AIMH 1 ABTOMATH3AIHH CHCTeM c60pa uH{opMaIH;

+ O6IUE XaPAKTCPHCTHKH TETNONOTPEOICHI HUIHITHOTO dboHa 1 06IeCTBEHHBIX 31aHuH,

pacueTHbIC H (haKTHYECKHE HArpy3K, 0BeCIIEUEHHOCTE FHEPTOPECYpCamil;




* XapAKTEPUCTHKH M COCTOAHHC BHYTPHAOMOBBIX MIDKCHEPHBIX ceTeil, OCHAICHHOCTH HX
CpEJICTBAMH ABTOMATHYECKOTO PETYNHMPOBAHHA H yHeTa HoTpebICHHs SHEPTopecypeos, THN U
COCTOSHHE OTONMTENBLHBIX TIPHOOPOB, HANMUHE OTIOXCHEM, KATICCTBO o6cyKuBaHHA
HoTpeGHTENeH, Ka4ecTBO PabOTHI CHCTEM, COCTOAHHC JHCTICTHEPH3ALHH, Opranu3aIHonHas
CIPYKTYpa YOPaBICHHsA, COOTHONICHHE HOPMATHBHOIO M daxTugeckoro noTpedICHU

DHEPrOPeCyYpPCoB.

YTenaenne H yIJIOTHEHHE OTPAXKARIOIMUX KOHCTPYKIMii 3HaHuil

Yepes orpaxaaiol{Me KOHCTPYKIHH spanuif B aTMochepy TepseTcs Oobuas 4acTh TEIUIOBOH
speprud. Ha oTomienne H BEHTHIAIMIO 3paHUil PA3NHYHOTO HA3HAUCHHS PACXOAyeTCd OKOHO
40% BCeX PACXOMYEMBIX TOIIMBHBIX SHEPreTHICCKHX PECYpeoB (TOP). Tlorepn Teruta Hepes
HAPYXHBIE CTCHEL, B 3aBHCHMOCTH OT BBHICOTEI H KOHCTPYKIHH CTpOCHHS, COCTABJISIOT B
npepenax 20 - 60% or ofmero pacxoayemoro Telvia. Ha 70O CBETOBBIX IpoeMOB (OKHA,
ABEpH) 3/1ainil, OTBEUAIOINMX paHee ACHCTBYIOWUM CHuII 11-3-79, npuxoputes oxono 80%
BCEX TEIUIONOTEPD 3AHNA,

OJHOCTIONHbIC GETOHHBIC KOHCTPYKIMH, KOTODhIC —HSTOTABHBAIHCE OONLIIHHCTBOM
ApeIpUsITA  CTPOHMAZYCTPHM, HE  COOTBCTCIBYIOT COBPEMEHHBIM ~ DHEPreTHIECKHM
tpeGoBanmaM (TpeboBaHHIM SHEProcOePeKeHH).

[epexof K UPHMEHEHHIO TPEXCHOHHBIX KOHCTPYKitit ¢ 3(QdexTrRHON TEINIOU30JIHEH
[O3BOJIAT MOJY4YHTH B pacuere Ha 1 MIH. M> BROZMMOI B SKCIUTyaTanuio ofuleH Imomaiu
FOOBYIO SKOHOMHMIO B nipegesax 10 - 12 ThiC. TOHH YCIOBHOTO TOIUIHBA.

Tlorepu Teria Yepes OKOHHbIC NPOEMEI B 4 - 6 pa3 BHIIE, YEM UYepe3 CTCHBL IIpuMeneHne
JBOHHOrO M TPOHHOrO OCTCKACHHA IMO3BOMUT B 1,5 - 2,0 pasa cokpaTHTh YKa3aHHBIC HOTEPH.
PasMeIIeHHe MEKAY PAMaM¥ OKOH JOTIOTHUTEIBHOTO CJIOS IIEHKH € TIOKPBITHEM, OTPAXKAIOLEUM
wH@paKpacHoe MTydeHHe U3 IOMCINCHAA H yBeIMIUMBAIONEH TePMIIECKOE CONPOTURICHHC
IPOCTPAHCTBA MCKAY CTEKIaMH, TOUTH B HETHIPC pasa CHIDKACT TEIUIONIOTEPH depe3 OKHA.
H3Mepenns TEIIIOBSIX HOTOKOB OT OTPAK/ICHHs 3MaHUA ¢ HOMOLIBIO HHpPaKpacHoH anmapaTypsi
[HOKA3HIRAIOT, ITO IPH 3TOM IPAKTHUCCKH HCUE3aeT PAsHUNA MEXJIY H3TyHCHHCM OT CTEeH H
OKOH.

TIpobieMy CHIDKEHHS TEIUIOLOTeph €PE3 OKOHHBIC HPOCMBI HEOOXOMIMO  peliarhb
KOMIITIEKCHO ¢ Ipo0neMOil BEHTHIIIIHE KBapTH.

Beimka COCTABNAIONAs HHQIIFTPAMOHHBIX HOTeph B ODIIEM TCIIOBOM HanaHce 3/aHHA.

HeobxonuMo 00eCIeuHTh XOPOILYIO T€PMETHYHOCTL CTHIKOB mnaneyael, TaMbypoB NOARE3M0B,

A
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OKOH JIECTHHYHBIX KIeToK. OCcOGEHHO BO3pacTaeT BAHIHIE HA(GHUILTPAIHH B BHICOKHX 3MAHAAX,
U1 KOTOPBIX BEJIHKO JABJICHHE "CAMOTATH", HPONOPLHOHANBHOE BETHIHHC:
(1/ Tﬁap -1/ TaH)H3d>
rae:
Tyap - AOCOMIOTHAA TEMIEPATYPA HAPYKHOTO BO3/IYXa °K;
T,, - aGCOMOTHAs TEMIIEPaTypa BHyTpeHHero Bosyxa °K;

H,» - BEICOTA OTAMIABAEMOMH YacTH 3/IaHHs.

OCHOBHEIE Pe3epBHI 2HeprocOepexeHs aexar B cepe pEKOHCTPYKIIIL Panee MocTpOECHHEIE
spanus notpebsior 85 - 90% TermoBoil 3HEPTHU XHIIOTO CEKTOPA H HX PEKOHCTPYKIHA MOMKET

TIO3BOAHTE AOCTHYL HONBINOH DKOHOMHAHE SHCPropecypcoB.

IIpaBnna poBe/ieHHA aHAJH3A PEeKHMOB IKCIIyaTalHH KOTEJIbHOI0

000pPY/IOBAHHN

Kom6uuupoBanHan BLIPa6oTKA TEIUIOBOIT H 2K TPHTECKOI SHEPTHH B HAPOBLIX
KOTeJbHbIX

B samauy 9HEproayAuTa BXOAUT KPOME CHHKCHHA 00MICTO HoTpebIcHis SHepronocHTenc
CHHOKCHME (PHHAHCOBHIX 33TPAT NOTPEOHUTENS 32 HCIIOML3YEMBIC SHEPTOPCCYPUBL.

KotenpHasd moTpebiseT 11s cBoci paboThl TOIUHBO, SMEKTPHYECKYIO SHEPrHIO H BOALY.

Hcronp3oBanue  TEPMOAHHAMAIIECKOrO HOTCHIMANA Hapa KOTENBHOH JuIs BHIPabOTKH
SMEKTPOIHEPTHY  JUIA  COOCTBEHHBIX HYKI CHIXACT o6mue (HHAHCOBBIE 3aTPaThl Ha
obecneycrne paboThl KoTenbHoH, CebecToUMOCTD BBIPAGOTKH SNEKTPOIHEPTHH HA HEGONBIION
IPOTHBOIABACHYECKOI TypOuHE TONyYacTcs B TPH - YETHIpE pasa HHXKC, deM 3aKkyHacMan H3
speprocucTeMsl. 1IpH 970M Ha BRIPabOTKY JEKTPOIHEPTHH TPATHTCA NOTIONHATENLHO HE Gonee
10% HCmosp3yeMoro TofnmBa.

YyuTHIBAg, YTO CTOHMMOCTH IEKTPHYECKoH SHEPTHH C yUETOM 3aTpaT Ha €€ TPAHCIIOPTHPOBKY
i pacnpenenenyc B 8 - 10 pas fopoxe TCIIOBOH, BCS BoiblIce NPUMECHCHAE HAXOMAT CHCTCMDI
JICIICHTPAIH30BAHHOr0 KOMOBHHPOBAHIOTO IIPOH3BOJICTEA TEIUIOBON 1 DIEKTPHYECKOH SHEPTHH,
- (vuen TOIY), Thc TemsoBas OHEPrHA UACTHUHO npeobpasyercs B Oonee 3PPEKTUBHYIO
3NEKTPHUECKYIO, YCTaHOBKA B [TAPOBOH KOTENBHON TYPOHRE! HITH BHHTOBOH MApOBOH MAUHIEI C
IPOTHBOJIABNCHNEM  [O3BOJAET  MpeobpasoBLIBaTh cpabaTpiBacMBIii  Temmomepenag B
3EKTPOSHEPTHIO, KOTOPYID MOXHO HCHOJB30Barh Ui COBCTBCHHBIX HYXJ, a H30BITOK

IIPOZAGBATEH HPYTHM HOTPEOUTEILIM.
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IKOHOMHIO TEPMOIMHAMHYECKOTO MOTEHIHAA TOIHBA HY)XKHO TPOBOAHTS Ha BCEX sTanax
TeHePHPOBAHUs H HCIONE30BAHUS TEHIOBOH SHEPrHH JULA fesiell TeTUIocHAGKEHAs O0LEKTOR
WKX, B KOTEILHBIX, B CHCTEMaX TPAHCITOPTHPOBKH B PACIIPENCIICHHA, ¥ noTpeduTes.

HampuMep, B KOTENBHOH ¢ 4HETHIPHMS TIAPOBBIMM  KOTJAMH JIKBP-10 Moxer ObITh
yCTaHOBJICHA OJ(HA TypOuHa MOIUHOCTHIO 1,5 MBr, w10 1103BOJSeT TONHOCTHIO 0DECHeuHTh
cobcrrenasle HyxRapl xorenbHo# (0,5 MBT), a H3GLITOK TIPOAATH APYFAM TOTPEOHTENLIM.
Haubolnee paclpoCTPAHCHHBIM Y TIOTpeOHTENeH ABISIETCA MABJICHHC 0,12, 0,4, 0,6 Mlla.
V neJibHast BpIpabOoTKA ICKTPOIHEPTHH Ha YCTAHOBKAX IIPHBEACHHOIO THIIA COCTABILIET OT 50 no
120 xBruac/IKan, yjeTbHbH PACXOX Napa Ha TypOuHY - OT 30 no 50 kr/c/kBT. Pacxon napa H
TOIUIHBA TIPH 3TOM YBEJIHYHBACTCS, KaK HPaBHio, Ha 5 - 7%. CroumMoCTh AOHONHHTEIBHOTO
pacxofia TOIUIMBA B 8 - 9 pa3 HUNKE CTOMMOCTH BHIPAGOTAHHOMN MEKTPOIHEPrHA (CpaBHERNE B
kJIx). TypbuHBI ¢ HPOTHROAABICHHEM MOIMHOCTEHIO 0,5 - 1,5 MBt na obmeil pame ¢
reneparopod, Kxommuiexkrno co muroM KHII mocrasaser Kanyxcknii TYpOHHHBIH 3aBOJ
(nmeetca uHGOpPMALAL H O MEHCE MOINHBIX Typbumax), paspaborana ¥ NPOXOTUT HCHIBITAHUA
NapoBas BUHTOBAS MATHHA MOLTHOCTHIO 200 xBr.

Typ6uua ITI-1000 opoussoncTsa [HIIN "Iiponerapekuii 3apon” (r. Cankr-IletepOypr) ¢
reHeparopoM Ha oOluell paMe HMeeT rabapuThl 5,5 x 2,5 X 2 M 1 MoxeT OBITh yCTaHOBJIEHA mbo
B cROGOMHBIX suciikax KOTelbHOH, nHO0 B COOPHOM METAJIHYECKOM MOLYIC 3aBOJICKOM
nocraski. Pacxof napa Ha TypGumy 38 T/, Macca TypGoretepatopa 7T

JKOHOMHUEGCKAs LienecoobpasHocTs  IpEBPAICHHA rxoTempHoll B MumM-TOLl pmomxHa
ONPEJIEIATECA TOIBKO Ha HTalle OKYIAacMOCTH. [Ipu6bIUTE HAa BTOPOM 3TAlle SBIACTCA TEKYINHM

HoKazaTeseM, TOBBUIAIOIM S(PEKTHBHOCTD CHCTEMBI.

THnoBOii AJrOPHTM HEProayAHTa OTONHTENLHOH KOTEeJILHOH

Pa3 B TPH - AT JIET B KOTENHHBIX HPOBOATCA HyCKO-HANAMOUHBIC paboTsi B TEIUIOBEIC
GanancoBbIe HCIBITaHHs, B KOTOphIX nposepsaercs KIIJI kotsos, moabupacTes ONTHMAJIBHEI, [10
pe3ysbTaTaM I'a30BOro aHAIN3A, xos(puimenT u3OHITKa BO3AYXa O HA PasiiIHBIX POKHMAX
narpyskn KowioB. COCTaBISOTCS PEXHMHBIC KapThl paGorel Kotnos. IIpy sneproaymure
LeNecoobpasHo MPOBECTH IA30BBIH aHAIH3 YXO/AINX ALIMOBBIX rasos JUld IPOBEPKH G2, g3 H O
(koabdumHenT ¥30HITKa BO3YXA B YXOMAUIMX rasax MO3BOJACT OUCHHTH [IOJICOCKL BO3JlyXa U
Ka4ecTBO OOMYPOBKHM KOTJIA, JONYCTHMOE 3HAYCHHE O MTPH paGoTe Ha raz’oobpasHOM TOILHBE
pasuo 1,05 - 1,20). Hiusxoe comepaHue CO 1 ¢ yxa3plBalOT Ha TPaBHIBHYIO HACTPOHKY

PEXUMOB PabOTHL FOPENOUHBIX YCTPOHCTB.
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[lo TeMieparype yXOASIMX Fa30B HEOOXOAHMO OIEHHTH BO3ZMOKHOCTH IPHMCHEHHHA
sKoHOMali2epa H KOHTAKTHLIX TEIUooOMernnKoB s yeemmyenns KIIJI koTenbHbIX arperatos.
[1pu HCMONB30BAHMH 1A3000Pa3HOTO TOIIHBA HHTEPEC OPE/CTaB/LICT NPUMEHEHNE KOHTAKTHRIX
TEMI006GMEHHAKOR, MMO3BOJLIOLIAX 3HAYATENBHO CHH3ATE TEMICPATYPy YXOAALIMX Ta30B, T.K.
TIPH XOPONIO OPFAHH30BAHHOM IIPOIECCE TOPEHHs HarpesaeMas P OPOIMECHHH TONOYHBIX Ta308
BOJA IPAKTHYECKA HE 3arPA3HAETCA MPOAYKTaMH CrOpaHu.

[IpH HCIBITAHHAX OPOBOJHTCA OCMOTP KOTA@ H BCHOMOTATEIbHOTO 0BopyNOBAHH,
ONpENENsCTCS 3COPEHHOCTH 30101 0BepxHOCTEH TETN00OMEHa, HATHYHE OTJIONCHIH, HAKHIIH.
(OTMCUCHHBIE HEJOCTATKH YCTPAHSIOTCA JI0 Hadala HCOLITaHWHA, 4TO oopmisteTcs
COOTBETCTBYIOLIHM aKTOM).

Tinoxas paboTa geasparopa MPHBOIHT K HAJMYHAIO B [INTATEbHOH BOAE PACTBOPEHHBIX Ia30B
(ocobeHHo, BPEAHBIX UM METANIOKOHCTPYKUHH KHCIOpojAa ¥ YIIICKHCIOro raza). Kaxbli
cllyyail THTAHHS KOTJIOB chipoif BOmOil joimxen ¢uKcHpoBathes B KypHan llpm marpese
HEJleasPUPOBANIOH BOB PACTBOPHMOCTh PACTBOPCHHBIX B Hel rasoB (B HX COCTaBe 02 1 COy)
YMEHBUIACTCA, OHM CTAHOBATCH Kak Ob H3OLITOUHBIMH, OOJice XHMHHYCCKH AKTHBHBIMH 1
arpecCHBHBIMH K MeTaltaM. [IpakTrka 110Ka3piBacT, 9ro NpH HAHIUH H30BITOTHOTO KHCIOPOaa
M YTIEKHCIIOTo ra3a B CHCTEMAaX IOPSUEro TEINIOCHaOKCHIA, KOTIOB, OTOIUICHHA TpyOBI MOTYT
BEIHTH W3 ¢Tpod Ha 3 - 5 roa okcluryatauun. KopposHOHHBIH Ko3(dHUIMEHT KHCIOpoaa NpH
HaJTMGHH YITICKHACIOTO Ta3a YBEIITTHBAESTCA II0UTH B 3 pasa.

[Ipu mepepofie NapOBBIX KOTIOB HA BOJOTPEHHBIH PEXXUM IO OTONHTEILHOMY rpaduky 0e3
TIpeIBAPUTENHHOIO IOXOLPERa BOJBI Ha BXOJE B KOTEN BO3HHKACT HH3KOTEMICpATypHad
KOPPO3HSA XBOCTOBBIX [IOBEPXHOCTEH Harpea Koma. MHora Takas KOppo3ds BRIBOAHT 3 CTPOA
KOT/B! Ha 3-5-if rog skcrnyatanud. CornacHo CHHII I1-35-76 Temneparypa nmatarejibHo# BOIbE
HA BXOJ¢ B DKOHOMAaH3ep M B BOJOIpeHHEBIC KOTABRl JIOIDKHA HAa 5 - 10°C nupeprmarh
TEMIEPATypy TOUYKH POCH JBIMOBRIX Ia30B. JTa TeMIeparypa Ll IPOAYKTOB CrOpaHHA
npupojHore rasa cocrapiger 60°C, mus Masyta - 43°C. llpu pabote kora Ha CEpHHCTOM
MasyTe TeMmieparypa THTATENHHOH BOABI Ha BXONE B CTaNbHON OKOHOMaH3ep AOIKHA
npessilnars 135°C.

B CBA3M C BO3PACTAHHCM CTOHMOCTH TOIUIHBA HEOOXOAHMO OLEHHTH HENCCOOOPA3HOCTD
YIYYIICHAS TENNOM3ONAIHANE KOTIOB, BOJOMOAOrPeBaTelch, TpyOOIpOBOIOB UL YMEHBIICHIS
MOTeph B CHCTCMAaX TEHEPMPOBAHHS M PAcClpesENeHHs TeIUIOTh. PexoMenyemas HapyxHas
TeMieparypa OOMypOBKH COBPEMCHHBIX KOTJIOB HE NMPEBRULIACT HA 10 - 15°C TeMmeparypy
OKPYKAIOLIErO BO3AYXA.

Tlo pesynbTaTaM H3MEPEHHA PACXOJOB NOANHTOYHON BOJBI ONPECIAIOTCA TOTEPH BOJILI B

CHCTEME TENIOCHADKCHHS ¥ CTEIEHD BO3BPATa KOHJICHCATA B CHCTEMY NUTAHKA KOTIOB, AHARH3




TIOKA3HIBACT, YTO ODKOHOMHUCCKHME IOTCPH OT HEBO3Bpata KOHJEHCATA B CHCICMY IHTAHMA
KOTIOB 3HAYHTENGHO [PEBHIMIAIOT IIOTEPH TETNOBOH OHEPIHH, CBA3AHHEIC C HACTHIHBIM
HEJIOHCIIONB30BARAEM €0 TCIa,

Ilpu ofcicTOBanAY KOTEIBHBIX HeoOXOMMMO OLEHHTH  COOTBETCTBHE XapaKTepUCTHK
TIPUMEHSEMOTO HACOCHOTO M BCHTHJIAIMOHHOIO 0bopy/I0BaHN HX PEXHMaM OIKCILTyaTalliH.
Heo6X0AHMO HPOBEPHTH NPABHABLHOCTL TIOAGOPKH NapaMEeTPOB H KOMHYECTBA OCHOBIOTO H
BCIIOMOrATENBHOIO KOTENBHOTO 0BOpPYNOBaHMsA, HO3BONIOWET0 €ro DKCINIyaTHpoBaTh BCC
BpEMS B PEKHMAX OH3KHX K HOMHHAMBHBIM 3HAUCHHM, SKOHOMUIHO OTCICKIBATE konebanus
OTOLHTENBHON HArPY3KA U HATPY3KH HA FOpAYec BOAOCHAOKEHHE.

O6pasyromascs 13 cojiel Kanblus 1 MarHus HaKUIE B 10 - 700 pas xyxe IPOBOAHT TCIUIOTY,
geM cTalb. VIMeroimecs: B COCTABE MHTATEIHHOH BOJBI XIIOPU/(bI HATPHS W Maruus yCHIHB3IOT
xoppo3zuto. IIpx TONNIHHE €10 HAKHITH 0,5 MM Iepepacxof TOMIHBA COCTABIACT 1%, 1ipH 2 MM -
4%, BerelcTBHE TEPMITUECKOrO CONPOTHBICHHS CIOS HAKHIM YXE IPH ¢ TOMIHHC 0,2 MM
TEMIEpPATypa CTEHOK KOTHA MOXKET CHIIBHO OTIHYaThCA OT TCMIEpATYphI KOTHOBOH BOJBI H B
COBPEMEHHBIX KOTNaX pocrirats 700°C.

Ceprbesnas npoGnema G0prOBI ¢ OTIOKCHHAMH BOSHHKACT B TEIIO0OMEBHHKAX CHCTCMBI
ropaYero BOJOCHAOMKEHHS, KOrfa NPOXO/HOE CCUCHHE Tpy6 MOYTH TIONHOCTHIO 3apacTacT
pakunpio. Ilpy MexaHmdecKod O4MCTKE 9acto TOBPEHJAIOTCH ITH TpyOKM H Ha PEMOHT
TpebyIoTcs 3HaUHTCIBHBIE (PHHAHCOBBIC 3aTPATHL.

JUts TEIUIOBBIX CHCTEM, TIHTAEMEIX BOJOH H3 BoI03a60OPHBIX CKBaXWH, 3ajla4a GOpBOBI C
OTIOXEHHIMH HAKHIH B KOTNaX, TennooOMeHHUKaX M Tpybonposofiax ABISCTCA CHOMKHOH
TexHugeckoit npobnemoil. Tpa/MIHOHHO IPAMEHAEMBIC CHCTCMBI HOHOOOMEHHBIX (PHABTPOB
KaTHTAOeMKHe, TPEOYIOT GOJBIIMX OKCIUTYATAUHOHHBIX 3aTpaT H HE BCCrJa TEXHMICCKH
TPaMOTHO DKCIYATHPYIOTCH B HEGOJIBINIX TEMIOBBIX CHCTEMAX,

3apacTanme OTIOXCHHSMH TPYGONPOBOAOB TCTIOBBIX CHCTEM, B TOM HHCHC H 06OpOTHOIO
BO/IOCHAGXKEHNA, OPHBOJAWT K  3HAYMTENBHOMY  YBEIMYCHMIO  HMX FH/PABIIMYECKOTO
COTIPOTHBJIEHHS, PA3PETYIHPOBKE CHCTEM OTOIUICHUA H GONBIIAM HEPTETHUECKHM MOTEPSM Ha
I[POKAYKY CHCTEMBI.

Bopb6a ¢ OTIOKEHUAMH ABILIETCH CIOXKHOH tTexurueckoil npobraemoii. Ona IpoBOAUTCA KaK
MEXAHIUECKHM, TAK H XUMITIECKHM cocobaMu i TpebyeT 0CTaHOBKH cercii HA PEMONT.

B cuereMe BOJOIMOATOTOBKH IHTATCILHOH BOABI Hadal HPHMEHATHLCA HORBBIC, Bonee
JeleBbic coco6s! ee 00pabOTK: YILTPA3BYKOBEIE, MArHHTHEIE, IPHCAAKH KOMILICKCOHOB H AP.

Bonbinoli METepec MPEACTABIET JCHICBbIH M 3(pCKTHBHBIH crioco6  GopebBt €

Haknneoﬁpa?.onaﬂm-m B 30HAX HArpeBpa CprOﬁ BOJIBE C MTOMOIIbIO KOMIIAEKCOHOB,

3¥



VIIpTPa3ByKoOBOi CIOCOD OCHOBAH HA PA3PHIXJCHUH H CMBIBKE obpa3yIomuxes OTI0KEH
TIpH BO3ACHCTBHU YIBTPa3ByKOBOTO H3NIydaTess. MOIHOCTE H3TYYaTeNs COCTABJIACT HECKOJLKO
kBT 4 30Ha BO3/CHCTBYA OrpaHIcHa.

MaruutHas obpaborka He TpPeDyeT HOCTOSHHBIX 3aTpaT SHEPIHH, HO o ek THBHOCTH
JIeiiCTBHSA 3aBHCHT OT COCTaBa BOJIBL.

DJIeKTPOHCKPOBOHf BBICOKOBOJIBTHBIH CHOCOB OUMCTKH OTJIOMCHHE BO3MOXEH TOJNBKO B
TIEPHOJI PEMOHTHEIX paboT NpH OCTAHOBKE CHCTCMEL.

IIpoMBIBKA KOTJIOB M TEIUIOBEIX CHCTEM € TOMOIIBIO cnabpIX PacTBOPOB COJNSIHOH KHCIOTH

OPOM3BOAUTCH TAKGKE ITPH OCTAHOBKE CHCTEMBI B ICPHOK PEMOHTHBIX pa60T.

IIpuMenenne KOMIUIEKCOHOB JIIst IPOMBIBKH, 6opLOLI ¢ HAKANICOOPA3OBAHHAMM

H OTIOXKCHHAMH B BDﬂOFpefIHbIX KOTJIAX H TEIJIOBBIX CETHX

[ppMeHeHHE KOMILIEKCOHOB, —COICPMKAIHX docdonoBrie TPYHITHPOBKH PO(OH),, n
KOMIIJICKCOHATOB, TIPOH3BOJHBIX OT KOMIJICKCOHOB, B CHCTEMAx TennocHabXe s MO3BOJIACT HE
TONBKO M36eKATH OTIONEHHS HAKAIM B KOTNOArperarTax M TEINIOOOMEHHMKAX, HO H OTMBITH
KONTYpbl CHCTEM TERJIOCHAXKCHHA H BOJOrPEHHBIX KOTJIOArperaToB  OT  Ipe(BIAYINHX
ornoxenmnit. 1Ipy npuMeHeHH KOMIUIEKCOHOB B CHCTEMAax ¢ SonpimaMH 0ObeMaMH BOJBI, T/C
HAKOIWIOCH GOJBIIOE  KONMUECTBO OTHOXKCHHE, uenecoobpasHa —yCTAaHOBKA GbUABTPOB
NUIaMOYAANHTENEH TBEPABIX MEJIKOAUCIICPCHBIX omioKeHnnid, B cBsi3d C HHU3KOH CKOPOCTBIO
BITANHS OHM HAYHHAIOT CKATUTMBATECS B 30HAX C HH3KMMK CKOPOCTAMHA TEHEHH, KOTOPLIC TACTO
PACIIONOKEHH B HIDKHHX KOJUIEKTOPAX KOTIIOB, @ 9T0 MOXET IIPHBECTH K IPOropaHuto Tpyo.
Tloclie GUHCTKH CHCTEMEI OT HAKHIMM 3Ta ONACHOCTh yMeHbIIaeTcs. Bo3MOxHO, Hepe/i HauanoM
TIPEMEHEHHA KOMIUICKCOHOB HEOOXOIHMO TIPOMBITH CHCTCMY.

S PhexTHBHOCTS TPHMEHEHH KOMIICKCOHOB 3aBHCHT OT HX KOHIIEHTPAIIHH ¥ XHMHYCCKOTO
coctasa Boapl. TIpn 06paboTKe KOMIUICKCOHAME BOJIBE C COJICPIKAIMEM JKCIC3A Gonee 0,3 MI/n
TienecoobpasHo IPe/BapHTEILHO TPOBECTH C¢ obe3xenesnBanne.

Jlo Hauana OPHMEHCHHS KOMIUIEKCOHOB CHCTEMEL C OTIOKCHHAMH nenecoobpasHo OTMbITD,
IPE/OYTHTENBHO, B HECKOJIBKO DTANoB, TpH GONBIMX HO3MPOBKAX KOHIIEHTPAIHH
KOMILICKCOHOB.

Ilpy SKCIITyaTalyl ceTeH ¢ HAKOMMBIIIMHCS OTHOXCHHAMU TI0/IICHBACTCA KOHLEHTpanus
KOMILIEKCOHOB, COOTBETCTRBYIONAS DABHOBECHOMY COCTOSHHIO, KOTJA CTAphic OTIOXKCHHA HE

OTMBIBAIOTCH, & HOBHIE HC 06pa3y10’rca.




HapyImeHre 3TOr0 PaBHOBECHS B CTOPOHY HHTEHCHBHOH OTMBIBKH CETeH HPUBOIMT K TOMY,
YTO BCe HAKOIMBITHECH HIIAMEI IOHMAZAIOT B BOAY H HAYHHAIOT CKAIIJIHBATHCA B 30HAX CHCTEMBI
¢ HH3KOH CKOPOCTBIO MBIDKEHHS BOZBL. (OcobeHHO 3TO OIAcHOo JUIsk KOTJIOB.

B crcTeMax, HCTIONB3YIOIHX KOMITIEKCOHET, He0OX0IHMO NPHMEHAThL HHTCHCHBHEIC METOXBI
HUIAMOY/ATICHES, OPAaBHILHO pasMellas HEmoIHOIOTOUHBIE LilaMooTaenuTenu. B mpomecce
IKCTIIYATAlIHH B KOHEYHOM CHeTe BCH BOJA NPOIJET epes HUX.

Pacxol KOMIJIEKCOHOB pACCUMTHIBAIOT HCXOAs H3 00beMa OTMEIBAEMOrO KOHTYpa H
KONHYECTBa OTIOXKeHHH. Ha 3aBepIieHHe OYHCTKM YKa3bBaeT CTaDRIIBHOCTH BO BPEMEHH
KOHIEHTPAIMH HOHOB XENe3a, KOMIUIEKCORA H 3HaycHusA pll.

YUHTHIBAS BO3POCINHE SKOHOMHYECKHE 3aTparhl H2 TPAJMUMOHHEE Ccrocobbt 06paboTi
MUTATENBHON M CETeBOH BOAB C NpPHMEHEHMEM HOHOOOMEHHBIX (HILTPOB (CTOHMOCTSH
jocraraer 10 m  Gosee py6./M3), ApENCTaBisIeT HMHTEPEC IEpexoj)l Ha  HOBYIO
ABTOMATH3HPOBAHHYIO (CTOMMOCTHIO 0K0JIo 30 - 50 ThIC.py6. 3a YCTaHOBKY) cHCTEMY 00paboTKu
poppl. Ilpu nene komimekcona 25 - 30 pyd./Kr olHOTO KHIOTpaMMa KOMIIIEKCOHA JOCTATOUHO
s obpabotku no 1500 M° maTatensHolt Bozpl. CebecToNMOCTh 06pPabOTKH OTHOTO M BOJIBI
IOpH 3TOM JIOCTHIacT HECKONBKHMX KOTeeK, HeT cbpoca XJIOPH/IOB METAIOB HA OYHCTHBIC
COOpyXEHH, TPYOBI CHCTEMEI NoJBepratoTes 006paboTke 3aMeUBIIOIICH XAMHYECKYIO KOPPO3HIO
(UpH MPHMCHCHHH HUHKOHATA KOMIUICKCOHOB), MPOHCXOJHT OTMBIBKA TEMJIOBOH CHCTEMEI OT
paHee HAKOMHBIIMXCS OTJIOKEHHH.

O6paboTka KOMILIEKCOHAMH BOABI He MpefoTBpamacT o6pasoBaHue OGHOJIOTHMECKHX H
HaHOCHBIX omIoxkenuii. [TosToMy mcnonb3yeMasd U3 HOBEPXHOCTHBIX HCTOTHHKOB BOJA@ JIOJDKHA
IPOIITH NPE/IBAPHTEABHYIO MEXaHHYECKYIO OYHCTKY.

[TpHMeHEHAC KOMIDIEKCOHOB HE HCKIOYAeT HEOOX0MMOCTS JCadPaIHH IOAIINTOMHOH BOJBL.
OcTaTouHoe COJIEP)KAHHEe KOMIUICKCOHa B CHCTEME HE JIOJDKHO NpPEBBHIATH IIPEJIENBHBIX
JIONYCTHMBIX ~ KOHIEHTpanuil yKasamHRIX B CaHHTapHO-THTHCHHYECKHE XapaKTCPHCTHKH
okcuyrmuaeandochonopoil  kucnotes ODJ[@, tpunarpuesoit NesOD®J], MomOKanueBoil
KOD®J] ee xucnor, nurpunotpuMernndocdonopoii xucnorst HT® mo mammbiM MHCTHTYTA

PeaKTHBOB B 0c060 uucThix Bemects (MPDA), r. Mocksa, npusenens B Tabmune 11.

Tabmuma 11, J[oIycTHMEIE HOPMBI KOHHEHTPAIIHH KOMIIEKCOHOB B BOAC XO3MHCTBEHHO-

OBITOBOTO HA3HAYEHHS

IJIK B BONE THIK B Boue OLVYB B ObYB B
CocmuHeHH BOZIOCMOB pEIOOXO3AHCTBEHHBI| BO3/TyXE arMocepHoM
e CanuTapHO- X BOJIOCMOB paboueii BO3JIYXE




OBITOBOIO 30HBI
Ha3HAUCHHA
Ilepeuenn Ne TononuutenbHeti  |Crmacok Ne6 |Crcox 21-91-80
2032-83 HJIK u  |mepeuens Ne 30-11-Ispennbix  jOT 01.08.80r.
OLYB B BOzIE T1 TnarpsiOoBoja X |BemecTs B |omonHeHne K
BEMIECTB B nprnoxernio Ne 3 [Bosnyxe crimcky 14-30-76
poauEex 06pextax |"TIpapu oxpansl  [pabouei or 03.07.76r.
XO3MHCTBEHHO-  [[IOBEPXHOCTHBIX  [30HBL ObBYB
TIHTEEBOIO H BOJI OT 3arpssHeHus {[lepedens  {3arpAsHAIOIMX
KYJIbTYpHO- CTOYHBIMH Ne 2155-80 [Bemects B
OBITOROTO BoJaMHu". M3 CCCP |armochepHoM
noJL3oBaHns M3 oT BO3/1yX€E
CCCP 18.03.80r. imacenenHBIX
MECT.
ODH® 0,6 Mr/n 0,9 mMr/n 2,0 MO/ 0,04 Mo/
Ny OO N 0,3 mr/n 5,0 MI/MC 0,2 MI/M®
KODND 0,3 Mr/n 2,0 Mr/n’
ZnO2J1® 5,0 Mr/n
(s ropsuei
BOJIb1)
HT® 1,0 Mr/; 0,1 Mr/i 2,0 Mr/a° 0,03 Mr/m>

[lepeurcieHHEIe BEMECTRA YMCPECHHO TOKCHYHEI € YMEPEHHO-BHIPAXKEHHOH COCOBHOCTRIO K

KyMyasiyn. OTHOCATCA K 3 KJFACCY YMEPEHHO-OHACHBIX BEHICCTS (TOCT 12.1.007-76). Caabo

pasfPaXaloT KOXY M CIH3HCTYIO OOONOUKY Ilias. [TpoNMBLI  KOHUEHTpaTa IHHKOBOrO

xoMitekcora ZHODJI® cMBIBAIOTCSA BOJOTOPOBOJIHON BOJIOH. Ilpn nonazanuy Ha KOXY WM B

r1a3a HeoOXOAHMO NPOMEITE IIOPAKCHHOC MECTO BOJIOfI, a 3aTeM COOTBETCTBYIOIHM PACTBOPOM

6uxapGonaTa Hatpus (2% pacTBOp UL HeliTPATH3AIMA PACTBOPA Ha NOBCPXHOCTH KOXKH H 0,5%

- JIg IIPOMBIBKH 1"51213). StH PeKOMEH Aaliii HeOGXO,[[HMO HMCTh B BHILY IIPH IPHTOTORBIICHHH

KOHIICHTPHPOBAHHBIX PAGOUHX PACTBOPOB UL IOZHPYIOHX ycTpolicTs.




JIIpaBuiia NpoBeAeHHs AHANH3 PEKHMOB PAOOTHI CHCTEMEI

TenJ10CcHAOKeHHA

Tenmosad  3meprus, [ojydaeMas — KOMMYHATBHBIMH cnyxbaMi ¢ Da3nHYHbIMH
sHeproHocHTENsMH (Ta3, TOIUIMBO, BOJHOH Hap, ropsiias BOHa H Jp.), HMCIONB3YETCs JULst
obecrieuenus noTpebHoCTEH Ha:

* OTOILICHHE ¥ BEHTHJBILHIO;

» ropsiuee BOJOCHa0XEeHHE;

* cOOCTBEHHBIC HYXKIBL

Haubonee pacipoCTpaHEHHBIMH TEIUIOHOCHTENAME ABAAIOTCA BOJiAHOM Hap W ropsAYas Boza ¢
temueparypoit jio 150°C, npoH3BOANMBIC B KOTeNbHOH H 110 TpyOoIpoBoAaM HAIPaBJIACMBIC K
HOTPEOUTENAM.

PerynHpoBaHKE OTOIUICHHsS B OCHOBHOM OCYIICCTBIACTCS MO TEMICpAaType MpH HOCTOSIHHOM
pacxofie TemwioHocuTens. Bo MHOMHX ¢iydasX PpAacko;m BOJAB B CHCTOME OTOIDIEHHA
perymupyeTcs ABKIBI B TO B HA4ANC ¥ KOHIE OTONHTCALHOTO IEPHO/A. Pacxom BOJILI IO CETH
eToM cocTapger okono 80% ot summero pacxopa. OOBMHO TeMOepaTypa BOJBI B TIPAMON
muHsE Konebnercs oT 70 o 150°C, B ofpaTHO! IHHHA B OCHOBHOM HaXOMUTCSA B HPCAC/IaxX 42 -
70°C.

CHcreMpl OTOIUIEHHs, paboTalompe FpH ITOCTOMHHOM PacXofie W peryJiMpoBaHHH
‘reMIIepaTypoli  TeIoHocHTENs  (KAauecTBEHHOE pEerymapoBaHie), HMMEIOT HEJIOCTATKH 10
CPABHCHMIO C CHCTEMOH peryiupoBaHusi TOfaueH BO/BI (KOTMIMUECTREHHOE PeryTHPOBAHKC).
CrcTeMa HHEPLHOHHA, A3MEHEHHC TEMIIEPaTyPhl B CHCTEME 3aTATHBACTCS Ha HECKOJILKO HacoB.
CucreMa mMeeT GONBIIOE 3HAUCHME HOCTOAHHOH BpEMeHnd IMEPeXOJHBIX NPOLECCOB, IJIOXO
OTCHEXHBaeT NOTpeOHOCTH B TeIle Ha OTOMIEHHE IIPH  PE3KAX KonebamHusX HapPYKHOH
TeMIepaTyphl BO3AYXa, KOTOPOE HHOT/A ObIBaeT Goree JiecsITH TpajycoB 3a cyTku. TemmepaTypa
HHOTJ[A peryjmpyercs TOIbKO HECKOJNBKO pa3 B CYTKH. Ocobenno Oonpinasg mpobiuema B
06eCIeUcHAN  DSKOHOMIYHBX DCKHMOB OOMBIIMX  TOPOJIOB, TENHMOBHE CETH  KOTOPBIX
XapaKTEPU3YIOTCs GONBIION IPOTAKECHHOCTEIO H HHEPLUHOHHOCTRIO,

[Ipn perylHpOBaH#H CHCTEMBI TENIOCHADKEHHS ffofladeil KOJMUYECTBA CETEBOH BOJBL,
HArpeToil 70 3a)@HHO NOCTOSHHOH —TEMIEpaTyphl, MOMNIHOCTH HACOCHOTO arperarta
IPONOPHHOHAIEHA PACXOJTy TOpsYeii BOJEI B CHCTEME B TpeTeil cTereHn (i TypOyIeHTHOTO
pexciMa) B rpaduK 3aBHCHMOCTH MOIHOCTH HAcoca BO BPEMEHH OTONHTEABHOIO CE30HA
HalOMIHAET OTOTMTenbHbIi rpaduk. Ilromaas mmon  rpamkoM Q-H paBaa DdHeEprum,
saTpaueHHOl HA NPOKAUYKY TEHIOHOCHTENsA, KOTOPas MCHBIIE, 4CM B NICPBOM ClyHac (cM. puc.

18).

4




[ipy cosmamuM ¥ PEKOHCTPYKIMM —CHCTCM OTOMNICHHMS HYXHO iIHpE  BHEAPATE
KOJIHICCTBEHHEBIC METO B! PErYIHPOBAaHHS CHCTEM.

Tlepexoy( K CHCTEMe OTOIUICHHS C PETYHPOBAHHEM IO PACXOMY BOIBI B CHCTCME HO3BOIACT
noctHus 60% 3KOHOMHE JJIEKTPOIHCPTHH Ha HPHBOI HHPKYIANHMOHHBIX CCTEBBLIX HACOCOB.
Kpome TOTO, 3aMeHA DICBATOPHBIX Y37I0B SKOHOMHYHBIMH MATIOUIYMSIHHMH IHPKY/AIHOHHBMH
HACOCAMHE ¢ CHCTEMOM aBTOMATHYECKOro peryinpoBaHus OTOTUICHHS JOTIONHHTEBHO SKOHOMUT

SHEPTHIO HHPKYIIAIHOHHEIX HACOCOB.

Anaan3s 3aTpaT TeNJ10OThI HA OTOIJICHHE

1Ipu nposejicHAn SHEProayfuTa HEOOXOMIMO CPaBHUTD daxTHYecKoe TemnonoTpedienie ¢
PACUETHRIM, KOTOPOE HEOOXOXAMO NOCTABHTE IOTPEOHTEIIO.

Jns  cocTapjicHMSA TEIUIOBOTO OGajanca H OINCHKHM COCTOHHHS  CHCTEMbl  OTOIJICHHA
HEOBXOAHMO OICHUTH 3HAYECHHS TEIUIOBOH MOLIBOCTH, MOTPeOsicMOl Ha OTOILICHHE 3JIAHMH
PA3IMHOTO Ha3HAYEHHA.

CpaBHUTCIILHBIH  aHAMM3  [O3BOJSICT  ONPCACHATH HANMTHIC "neperona" 3jaHHA M
HEoGXOMMOCTh HACTPOIMKH €ro CHCTeMBI Ha IIPOSKTHRIE HOKasaTenu, IT0 0CODEHHO BAXKHO 11PU
HACTpOliKe HA HOMHMHANBHBIC TOKA3aTeNH CHCTEMBl LECHTPAIH3OBAHHOIO TerocHabXeH .
LIpeBBILIEHNE TEIUIONOTEPh B  3QHHAX H  9NEMCHTAX CHCTCMBI  NEHTPATM3OBAHHOTO
TeruiocHatKeHHs GOJBIME NPOEKTHHIX 3HAYEHHMH TPHBOJHT K HEOOXONWMOCTH BBIIBICHMS
HPHYUH | TIPOBEJIEHAA paboT 10 X YCTPAHEHHIO.

HopMaTHBHEI! pacXoJ{ TENOTH Ha OTOIICHHE 3aHHsA PACCUHTHIBACTCA 110 thopmyne:

Qo = (1 + I3)Q'o o Vn(fs.cp_ tn.o) Br,

(1 xxan/dac = 1,163 Br; 1 MBt = 0,86 'xan/aac)

re:

B - monpaBouHbli KOS((QHMIMENT, YYHTHIBAIOMHMA PpacXoA TEIIOTEl HAa  INOJOTPCB
MHOUILTPALHOHHOTO BO3/(yXa. 3Ha4cHHUe [} paBHO 0,1 - 0,3 fIg a3poOBOK3ANIOB H MACCAKUPCKUX
NABHJIEOHOB TIPH CKOPOCTH BeTpa 5 - 10 M/c 3a Tpn manboree XONOAHBIX MECANA, JUIi CTAPhIX
KIBIX 3panui = 0,15, Juit aHrapoB ¢ OTHHAPHBIM OCTEKIICHIEM B=1-2.

o (§o) - yNECTHHBIE TEIUIOBEIE XAPAKTCPHCTHKH HA OTOINICHHE (BeHTHNAIHMIO) 3MaHHs (Tab.
13);

Ol - HOTPaBOUHKIT KOI(GUIMEHT (IPHHIMAIOT TOJIHKO [Vl OTONHIENBHOH XapaKkTepHCTHKH

3JAHUs);
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o C -10 -15 -20 25 -30 -40 -45 -50
o 1,45 1,29 1,17 1,08 1 0,9 0,85 0,82
V, - oTanmaBaeMbii o0beM 3J1anud, M :
tecp - CPEIHSAS TEMIIEPATYPA BO3MYXA B 3AHHH;
tho (tne) - TeMueparypa arMocepHOro BO3NyXa, INpHHATAs B pPacueTe OTOMJICHAA

(BEHTHIIAI[HH) IAHHOTO OOBEKTA;

0s(0,) - PACXOJ TEINOTHi Ha OTOMICHMe (BeHTHsMIO) 3mamusa. Ilpu pacwere O, u (0N

CKIaBIBAIOTCA.

B rtaGmaue 13 npHBEJEHBI XAPAKTEPUCTHKH TCIIOTEXHMUECKHE XaPaKTEPHCTHKU 3[aHHil

ACIIOJIE30BAHHEIE IIPH YKPYITHEHHBIX TeIIOTEXHHIECKHX pacyerax.

Tabmana 13. TennorexHuUecke XapakTePHCTUKH 30aHuH

3nanne Obne Vaensu. 3panue Obne ViensH.
M TEIOBBIC M TEILIOBBIC
Vy | XxapaxTepHCTHKH V, | XapaKTCpHCTHKH
TBIC. 9o Ge THIC, Go Qs
M | Br/(aC0 | Br/(m>° M| B/ | Bri(m*®
C G C) C)
Huneie, no3 | 0,49 - Honuxmuuuky, | o051 0,46 -
FOCTHHHTIEI, <5 0,44 - amOynaropun, | <10| 0,42 0,29
ODIHEKHTHS, <10| 04 - JIACTIAHCEPEI <15 0,37 0,29
sanel oxupanng | <151 0,36 - >151 0,35 0,26
<20] 0,33 - BONBHUIIET <5 | 047 0,34
<25| 032 - <10{ 0,42 0,33
<30 0,31 - <151 0,37 0,30
>30] 03 - >151 0,35 0,29
AJNMUHHCTPATUB | <5 0,5 1,02 |lpavyeusnsie <5 0,44 0,93
HEIE
<10] 0,44 0,09 <101 0,38 0,90
<15 0,40 0,08 >10] 0,36 0,87
>15¢ 0,37 - (pernpusrHs <5 | 040 0,81
Kinyour, <5 0,43 0,29 Jobwectsennoro | <101 0,38 0,75
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JBOPHBL

KYABTYPBI

Jlerckue cannl
U SCIH
YyeOHbIC

JaBCACHITA

Mexanocbopoyn
BIC,

MEXaHMICCKHE H
crecapHble
OTHETICHUA
HHCTPYMEHTaJIbH
BIX LIEXOB

1lexa HOKpBITHIH
(ranpBaHHY. H

ap.)

Komnpeccopupie

IMHTANHA

JlaGopatopuu

[ToxapHoe jeno

<10} 0,38 0,27
>10} 035 0,23
<5 | 044 0,13
>5 | 040 0,12
<10} 0,41 -
<15]| 0,38 0,12
<20 035 0,09
>201 0,28 0,09
5-10 | 0,64- | 0,47-
0,53 0,29
10-15) 0,53- | 0,29-
0,47 0,18
50- [ 0,47- | 0,18-
100 | 0,44 0,14
100- | 0,44- | 0,14-
200 | 041 0,09
<2 10,76-0,7{ 6-4,7
2-5 10,7-0,64| 4,7-3,5
5-10 | 0,64- |3,5-23
0,53
<0,510,81-2,3 -
0,5-1(0,7-0,81 -
1-2 10,52-0,7 -
2-5 | 0,47- -
0,53
5-10} 0,40- -
0,47

Tapaxu

JNeperoobaenoa

HBIC IICXa

PeMoHTHEIE

nexa

KoTtenonsie

["'a3orenepaTopH
13

Perenepanus
Mace

Cxnansl
XHUMHKaTOBR  H

Kpacokx H T.1.

>10] 0,35 | 0,70
<5 | 043 | L,16
<10] 040 | 1,10
>10| 0,38 | 1,05
<2 | 056 | 016
<5 | 054 | 0,11
>5 1 0,53 | 0,11
<2 | 031 i
<3 | 0,70 -
<5 ] 064 | 08
>5 1 057 | 075
<5 [0,7-0,640,7-0,58
5-10 | 0,64- | 0,58-
0,53 | 0,53
5-10 |0,7-0,58] 0,23-
0,18
10-20] 0,58- | 0,18-
0,53 | 0,12
2-10| 0,12 10,35-0,6
10-20] 0,09 | 0,23-
0,47
510 0,12 | 2.1
2-3 10,7-0,87/0,58-0,7
<1 |1,0:087] -
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Cnyxebubie 0,5-1{0,7-0,52 - 1-2 { 0,87- -

0,75
agMHHHCTpatus { 1-2 | 0,52- - 2-5 | 0,75- 10,7-0,52
HO- 0,47 0,67
Bermomorartensael 2-5 | 0,47- 0,16- |lIpoxonssie <0,511,5-1,4 -
e 0,38 0,14
cFit:):175: 5-10 | 0,38- | 0,14- 0,5-211,4-0,81 -

0,35 0,13
10-20F 0,35- | 0,13- 2-5 1 0,81- | 0,17-
0,29 0,12 0,64 0,12
Kazapmei u| 5-10 1 0,44- -
[IOMETIECHH 0,38
BOXP
10-15) 0,38- -
0,36

[IpH TpOBE/ICHHH HEPTOAYIHTA HEOOXOMMO TIPOBECTH HIMEPCHHS GaKTHIECKUX PacXOojon
TEMIOBOH SHEPriA ¢ MOMOTIBIO NEPEHOCHOTO PACXONOMEPA H MEPEHOCHOro TepMOMETpa (MK
nupoMerpa). ConocraBnenye (GakTHICCKHX (M3MEPEHHBIX) PACXOOB TeiUla ¢ HOPMATHBHBIMH

(paC‘IeTHBIMH) SHAYCHHAMH JIAeT OLCHKY HMEIOMUXCA Ha 00BeKTe PE3¢PBOB SKOHOMHH TECILIA,

MeTo/b1 3HEProcoOepesReH s

JKOHOMHM Teriia B cucreme oromnenus ob6bexToR JKKX Takxe MOXHO JIOCTHIL
TEXHHYECKHMH H OPTAHK3ARHOHHBIME MEPOLIPHATHAMH:

» Tlepexoa cHCTEMBI OTOINICHHA HA PEXHM JCKYPHOIO OTOIVICHHA TIPH camkennoit (12 -
14°C) Temieparype B Hepaboune cMeHb! ¥ BBIXO/HBIE JIHH JINA MarasuHoB, KHHOTCATPOB H
APYTHX HEeXWILIX TIOMeIleHuil mossonseT goctiub 8 - 10% sKoHOMEH TCINOBOH JHEPIHH HA
oToriense (B KIMMATHIECKUX YCIOBHAX cpepued momockl Poccun). Boamoxmo npuMeHcHAe
ABTOMATH3HPOBAHHBIX CHCTEM OTOIUICHHH, CHIDKAIONIMX TEMIICpaTypy B HOYHOC Bpemd
(TeperioYaeTcs ICHTPAIH30BAHHO H HHIMBHAYAIHHO),

« TIpuMcHEHHE CHCTEM JIYWHCTOTO OTOIUIEHHS ¢ 00OrpeBacMbIMH IOJIAMH M CTEHOBBIMH
HAHEIAMH, KOTOPHIE CO3AAIOT KOM(OpPTHBIE ycinoBus HpH Temmepatypax 15 - 16°C. Taxum

06pa3oM, CHIKAETCsl PAacXOM TOIHBA NpaMepHo Ha 20 - 30%.

—
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« QOGopynoBaHHE KBApTHP MHAMBHAYAIGHBIMH (TI0 JKCNAHHIO JKHNBIA) CPEACTBAMH
PETYIMPOBAHHS TEMIIEPATYPHE ¥ yYeTa pacxoja TeNNa Ha oToNaeHue, BueppeHue cpenctr
TIOKBAPTHPHOTO YIETA H PECYIHPOBAHUS TCINIA Ha OTOIDICHHE J0JDKHO OCYHIECTBIATLCA Ha Dase

TCXHHKO-3KOHOMHYCCKHX PacHeTOBR.

Hudnnbprpangonnsie TEIIONOTEPH

TloTepu Tera BCACACTBHE HHOHIBTPANMH Yepe3 TamOyphi HOABE3/IOB, OKHA NECTHHYIHBIX
KJIETOK MOIKHO OIEHHTh C IOMONIGIO TEPMOaHeMOMeTpoB (00beMbl HH(HILTPaUMH) H
TEPMOMETPOR, ONPECISIOINAX TEMIEPaTYPy BO3JyXa.

CrepXHOPMATHBHBIE TIOTEPH TEIUld Yepe3 OKOHHBIE OJIOKH, CTBIKH CTEHOBLIX MaHenedl u
neeKTHBCc  SNCMEHTHT  OTPAXIAIOIINX  KOHCTPYKHHH MOMKHO OUEHHTH C  TIOMOILBIO
HH(PAKPACHOH TEPMOMETPHUECKOH anmaparypsl (TeIIOBH30PE], HHQPAKPACHEIE TEPMOMETPEI),
[O3BOJISIIONICH HPOBOAUTH JUCTAHUHOHHBIE H3MEPCHHA TEMIEPATyp HCCIEAYyeMbIX JJICMCHTOB
3JIaHKs TIPH TIPOBEJICHHH H3MEPEHMI,

KoHeuHEIE pe3yabTaThl, MOJYUEHHBIC B PE3YIBTATE SHEPTETHIECKOTO 0DCICIOBAHEA CHCTEMBI
TeIocHab)eHMs, 0QOPMISIOTCS B BHAEC Pa3eioB 0TYETA M SHEPTETHUCCKOTO MAaclopTa 3/(aHHs
(upuBeneH B npmioxedHH). lIpu odopMIeHHH B IPOEKT DSHEPreTHICCKOro Maciopra 3MaHuHd
peKoMEH IyeTCs AOTIOIHUTENBHO BBECTH JIBA HOKA3ATCIA!

+ HATHYHE CPEACTB OOIIEro M MIJIMBHAYAJLHOTO ydeTa INOTpebleHHs SHEPrOHOCHTENCH
(temna, soapl ['BC, xomoaioif BOALL, Ta3a, 2AEKTPOIHEPTHA);

* HaIMYHEC H THI CHCTEMbE PEryJHpOBaHHS OTOIJICHHS 3/aHus W HHIHBHIYaIbHBIX
PErYAATOPOR TEMIEPATYPhl B €T0 OTACABHBIX MOMEIHEHHAX.

[Ipd mHPOKOM pPACHPOCTPAHGHWH 3ITHX CHCTEM B KOMMYHJIBHOM XO3iHCTBE, HIO
HAONIO/AETCS B HACTOANICE BPeMs, BOIHHKHET HEOOXOMHUMOCTH OTPAXKEHHA B HACIIOPTHHIX

XapaKTEPHCTAKAX 3AAHIH NePEUHCIEHHBIX HOKa3aTenei.

AHaan3 peskHMOB padoTHI CHCTEMb]l BEHTHAAIHH

HpI’I IPOBCACHHH HHEPIOAYAHTA CHCTEM BCHTHIIIHH HQO6XOI[H]\JO CpaBHHBATH HOPMaTHBHEIC
H (l)aKTH'—IECKHe HoKasaTcH HOTpeﬁﬂeHHS[ TE1ia H BHCKTquCCKOﬁ DHEPrUH Ha NMIPHBOJ CHCTCMEL
PaCXO,H TCIIOBOH JHEPTHH HA BEHTHIATHIO.
Qe ~ g VH(tB.Cp - fy)a
THS:

f, = f,s B CHCTEMAX BEHTHIIALNH C PELHPKYIISiMeH, £, = I, , - 0€3 PenupKyAALHH.

76




3uauenus  fop, B 3MAHH#X  KOMOMHHPOBAHHOTO — HA3HAYCHHA  NPHHEMAIOT  KaK
CpPCIHER3BEIICHHYIO M0 00beMY BHYTPEHHIOK TEMIEPATYPY IOMEIICHHI.

CHull-oBcKi€ HOPMATHBHBIC 3HAYCHHS BENHYHHEE ¢, TpuBeneHbl B Tabn. 13,

Jlond BEOTHILIMOHHHX cHcTeM B o0meM noTpebneHHM OSHEPTHH Ha NpeANpHATHH
3HAYUTENBHA.

ITps npoBelleHAH PHEProayauTa JeaeTcs IOBEPOUHBIH pacueT ¢ y4eToM CyHICCTBYIOIMX
yCOBHiL (HANMYHME BPE/IHBIX BLIGPOCOB, TEILIOBAS HATPY3Ka, BIAXKHOCTD B IIOMEIECHHH U JP.) H
UX H3MEHEHMs B TCYCHHE JHA, Heledu M roja. llpopepsercs HajmgHe U BO3MOXHOCTH
PEeKyTIepaltie TEILIOBOH SHEPIHH (TEIUIOTHI BBITSOKHOTO BEHTHIIALMOHHOTO BO3AYXA).

AHamE3EpyeTcs  BO3MOXHOCTB IIPHMEHEHHS  PEryJHPYCMBIX BHACKTPOHPHBOROB  IPH
MICPEMEHHOM PEXXHME 3KCILyaTaAITHH.

IIpn oxnaxaeHnd WM oborpepe 37aHHil ¢ IOMOMBIO BO3NYNIHBIX CHCTEM OTOIIICHHAL
GONBIIAE MOTEPH, COM3MEPHMBIC ¢ PACUCTHBIM TEIIONOTPEONCHAEM HA OTOIUICHHC 3MIaHHA,
MOIYT BO3HHKHYTH 3a cUeT HH(PHIBTpAIMH HAPYXIOTO BO3/yXa 4epe3d HEIIOTHOCTH
OFPAXKICHHA 3/laHuH.

TpaJIMIIHOHABIC PEIISHUS JUISL YMEHbBIICHHA IOTEPh SHEPTHH B BEH THIIAIHOHHBIX CHCTEMAX!

+ Cosfanne nNepexoAHBIX KaMep Ha IBepax (TaMOypos).

+ YCcTagoBKA 4BTOMATHYECKOH CHCTEMBI BKJIIOUECHHs BO3MYINHLIX 3aRBCC IPH OTKPBITHH
JIBEPHBIX IPOEMOB.

» VIUIOTHEHHE CTPOHTEIBHBIX OFPAXKIAIOTIMX KOHCTPYKIMH 3/aHuUs.

+ TlpoBepka TIEpMCTHYHOCTH BEHTHISIHOHHLIX BO3HYXOBOJOB (yMEHBIUICHHE pacxoja
RBO3JTyXa, TeNJa H DOTPeBIseMOii MOLIHOCTH 3eKTPO/IBHTATeIeM HPHBOAA BEHTHILATOPA).

+ OTKIMOYEHYE BEHTHILIIMN B HOTHBIE H Hepabo4re EPHOMEL

+ Illmpokoe npuMeHeHHe MECTHOH BEHTHILALIHH.

+ IlpuMeHeHHe CHCTEM YacTOTHOIO pEerylHpOBaHHA IBHraTesed BEHTHIATOPOB BMECTO
PETYIMPOBAHES 3aCTOHKOH. YCTAHOBKA YaCTOTHOTO PEryAATOpa MMeeT CPOK OKYIaeMOCTH JI0
1,5 - 2 HeT HpH TIHPOKOM JHANa30He PETrYIHPOBAHHS PACX0/I2 BO3/yXa Yepe3 BEHTHIAIIHOHHYIO
CHCTEMY U 3HAYMTENILHOM J(o71e BpeMeHH paboTel ¢ mojaychk 50% u MeHee 0T MakCHMaNILHOTO
pabouero 3HaYCHUA.

» VMeHBIICHEE IIOTEPh JIABJICHHs BCJICACTBHE CHIDKEHHS CKOPOCTH BO3/TyXa B BO3J{yXOBOJAX
(MpH  yBeNMuuYSHHH BHYTPEHHEro [IHAMETpa BO3JYXOBOJA B JiBa pasa, CKOPOCTH BO3MyXa
CHHIKAETCH B 4ETHIPE pa3a, a NOTepH HaBlICHUd YMEHBIIAOTCA Ha 75%. YIBOCHHE CKOPOCTH
TIOTOK2 BO3/lyxa B 4 pasa YBeJMUHBACT HEOOXOMUMOE JIaBJICHHE, CO3JARAEMOE BEHTHIIATOPOM, H

B 8§ pa3s noTpebIIACMYyI0 BM MOUTHOCTB).
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. HpaBHanoe corfgacoBaHHE pa6oq}1x XapaKTCPHCTHK BEHTHIATOPA C xapau’repncmxoﬁ
BGHTH}IHHHOHHOﬁ CHCTEMEI HPH r101160pe ImepeaaTodHOro OTHOIMECHH NPHBOJIA BEHTHRATOPA.

. CBOGBpCMGHE{aH OYHCTKA BO3AYUIHBIX (l)H}TBTpOB JUIA YMCHBHICHHS HX THAPaBJIIATIECKOro
COIIPOTHBIICHHA.

* Opranmzaius peKynepaiii TeIUIoTh B KOoMHUecTBe He Menee 30% Temyorsl yjlanieMoro

BO3yxa.

AHAJIN3 PEKAMOB paGoThbl CHCTEMBI I'OPAYEro BOJOCHADKEHH S

Pacxoz Boibl M TENJa Ha ropsdee BOAOCHAOXKEHHE HEOOXOMMO OLHEHHTH NPH COCTABICHHH
TEIAOBOro M BoaHoro Gananca, HopMaTHBE CYTOUHOTO YASIBHOIO Pacxolia FopsueH BOABI s
pazmaapix norpedbutesneit nausl B CHull 2.04.01-85 (mprnoxenne 9).

PacueTHBIi CcpesiHEro/IoBOH PacXof TeIia Ha ropsyee BOROCHA(XEHHE, COOTBCTCTBYIONIHH

HopMam CHull, MoXkHO OneHUTh 110 (hopMyIIaM:

O = g(n,- i+ Po - C (1 ~1y4))- T, KKQUTOR,

rie;

i -~ KOJMHYeCTBO BHAOB HOTPeOUTEIIEH ropadeil BOJIL;

#; - acno morpebuTenei (0tHOTO Byja) Fopaaci BOIB,

Gepi ~ CPENHASL HOPMA PACXOJ(@ ropa9eH BOJEL, M3/0yTKH, (CHulI 2.04.01-85, npunoxenue 9);

Pg - TUIOTHOCTD BOJBI, KT/

C - rennoemkocth Bogs! | kkaw/(xr °C);

tr; - CpEHESA TEMIEPATYypa Topsdedl BoJbl BOAOPa3OOPHBIX CTOSAKAX (A JKHIBIX HOMOB
+50°C);

fre - TEMIIEPATYPA XOJOAHOH BOJHI B BOJIOIPOBOAE B 3HMHMH Iepuox (Ip OTCYTCTBHH
JaHHEBIX HPHHBMAETCA paBHbii 5°C, IpH THTaHUH B3 CKBaXHHBI - 13 - 14°C);

T; - nepuop oTpebNeHNs ropsayeii BOJBI B CyTKaX;

l., - TEMIEpaTypa XOMOAHOH BOJZBI B BOJOLPOBOJIE B JICTHHH mepHoj (IIpH OTCYTCTBHH

JIAHHBIX IpHHAMaeTcs parHoi 15°C).

Pacxon Boael B cucteme ['BC paBesn:

a
Wy = Z(”r‘ "Yepi (fT! e )) T M3'

i=1
CucreMbl ropavcro BOI{OCHaﬁ)KCHHH npecauHazHadcHel A I1OHAYH HOTpE‘.ﬁHTGJIH’M ropﬂqeﬁ

BOZBI, TEMIIEPATYPa KOTOPOH B MecTe Bojopasbopa fomxHa 6piTh He Hibke 50 - 55°C.




IIpyu UpoBeJCHAM SHEProayAuTa HeoOXOMuMO [POBEPHTEL  3(QEKTHBHOCTL  paboThl
COCTABJIAIOIIMX JJIEMEHTOB CHCTEMEBI TOPSIEro BOJOCHAOKEHHA:

+ yCTpoHCTBA [UI1 HArpeBa BOibl, KOTOPBIM MOJKET CHYXHIb XOTel (B CHCTEMax ¢
COOCTBEHHBIM HCTOYHHKOM TEIUIOTHI) HIH TeHNoOOMEHHHK (B CHCTEMax, TMOACOCIMHCHHBIX K
HEHTPAIHHBM TeIoBhIM IyHKTaM - [T, uian K MecTHBIM TeIUIOBBIM myHKTaM - MTTI);

« pojaromeit TpyGompoBomHON CeTH, cocrosined H3 pasBojsAmiero Tpybonposoja H
BOAOPA3OOPHHIX MOAAIOMUX CTOIKOB;

* TUpKYNAUHHORHOI ceTH, cocrosmedl W3 cOOPHOrO MUPKYLILHOHHOrO TpybolpoBoAa M
HUPKYISIHONHBIX CTOSKOB;

* Bostopa30opHO, pery)MpyIomel 1 3a0PHOH apMaryph,

* MUPKYISIHOHHOTO HITH [[UPKYJAIHOHHO-TIOBBICHTENBHOTO HACOCA (PEXHMMBI SKCHITyaTauH
H ¢rIoco0b! peryTpoBaHus).

D{ppexTHBHOCTL PaBOTEI CHCTEM TOPSIYEro BOJOCHAGHKEHHAS 3ABHCHT, ITIABHBIM 00pasoM, 0T
COOIMIOAEHAS THIPABITHYUCCKOTO U TEIIOBOIO PEXHMOB, IPHMEHACMBIX CPEICTB PeryIMpoBanus
Ha HEePEMEHHEBIX PeXAMAX.

OCHOBHBIMH IPHYHHAMH HAPYIICHHH FHIPABIHYCCKOrO PEXUMa ABJLIOTCI:

* YMEHBIIEHHE JIABACHNA BOJ(BI B TOPOJICKOM BOJIOTIPOBOJIE HIDKE TPEOYEMOro;

* YBEJIHYECHHOE COMPOTHBIICHAE BOJIOHATPEBATENBHBIX YCTAHOBOK;

* 3aBBIICHIBIC HAMOPHI HUPKYSIHHOHHBIX HACOCOB NPH YCTAHOBKE HX Ha [HPKYJSITHOHHBIX
TPYGOHPOBOAAX KBAPTANLHBIX ceTell ropsdero BOZOCHa0XKEHH S,

* HEJOTPER BOJABI B BOJOHATPEBATCIBHLIX YCTAHOBKAX, B PE3YNLTATE KOTOPOTO IOBRIMACTCS
BO}OPA36OP, ITO MPHBOAUT K YBEJIHYESHUIO TIOTEPE JaBIECHHS;

* HEYETKOE yrpasjiende paboToli Xo3giCTBEHHBIX HACOCOB H OTCYTCTBHE HAJIEXKHBIX CPEJICTB
ABTOMAaTHYECKOI'O YIIPaBJICHHS;

* HEHCOPABHOCTH 3amOpHO  apMarypel Ha TpPyOOIpOBOAAaX  CHCTEMBI  rOPAYCTo
BOJIOCHAGKEHHA.

OcCHOBHLIMH =~ NPHYHHAMH ~ HAPYLICHHS TEINIOBOFO peXuMa B CHCTEMax ropadero
BOJIOCHAOKEHHS SABISIOTCA:

* HEJOIPEB BOALI BOJOHATPEBATENBHBLIMH YCTAHOBKAMH B pPEe3yAbTaTe YMCHLINCHHS
xodpQHIHEnTa TEIUIONEpeaul H3-3a 0OpA30oBaHHA HAKHIOH, MO0 HORMXKCHHS TEMICPATypPhI
CETEROH BOJIBI HMWXKE MHHHMAIBHO IOIYCTHMOM, JIMO0 HENPABHIBHOFO BIJHOYEHHS CEKUHH
BOJIORArpeBarens 110 rpeiomeii Boze, M0 HeHcHpaBHOCTEH MM HEKAUECTBEHHOH HaNaKh

PEryIATOPOR TEMIEPATYPHl H PACcX04a BOJIBT,
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s THJPABIHYECKas PA3PEryIIMPOBKA CHCTEM TOPIero BoocHab ke, KOTOpasi BHI3bIBACTCS
IOHMKEHEEIM COIPOTHBICHHEM CEKIHORHBIX Y3JI0B CHCTEMBI HIH IHMPKYNAIHOHHBIX KOJCH
OT/ETBHBIX 3/IAHHIH;

+ zapactanie cucTeMbl I'BC oTioXeHuMAME, KOTOPBIE MOMHO OTMLITE HpPH HCHONB30BAHMH
KOMIIJIEKCOHOB;

« OTEePH BOJIBI BCHEACTBHE YICHEK B Pa3BOMIIEH CHCTEME.

Onsoli ¥3 OCHOBHEIX HpobrieM, Memaiomux >(deKxTuBHOl paboTe CHCTEM I'BC, asmsercs
obpaszopanue OTIOXCHHH B Oolifiepax H CHCTEMAX UHPKYIAIHH 1 TONBO/IKA ropsaeil BOABE K
OTPEORTENIO.

Kak orMmedanoch BEme, ogHuM #3 3(dexTHBHBIX cnocofon GopeOBI ¢ OTIOKEHHAMH
ABASETCS METOZ BNEKTPOrHPOUMITYJILCHOM TPOUMCTKH, KOTOPBIH PEAM3YCTCH ¢ HOMOUIRIO

anmapatypst "3esc'.

TensioBble MOTEPH TEMIOBLIX cerTeil oronnenns u FBC

[Ipu ofcicAoBaHHA TEINOTPACC TIPOBEPSIOTCA CIEHYIOLC BOSMONHEIC NPHYHHBl TTOTEPH
DHEPTHU!

+ Haymuue NOXOTO0 Ka4decTBa TEINIOBOH H30/sLUH (ycTaHABMUBAaeTCA IO dakTHIecKHM
TEMIOBBIM HOTEPAM HA OCHOBE PacXo/ia BOJBI H MaJCHHA TEMIICPATYPHi);

+ Hanuaue yTeuek BOJBI B TemuoTpacce (OHPENEIAIOTCA TO PACXOIY NOIHTOMHOH BOXEL,
M60 10 Ganaucy pacxoa Bojib B NpsMoit u o6paTHOH Tpydax). JUist BLBICHUS MECT YTCHCK B
IOI3eMHBIX TCIUIOTPACCAX HCIOJNL3YIOTCA AaKYCTHYeCKHe TEUEHCKaTesnd, B TOM HHCIC
KOPPENAHAOHHEIE TEUCHCKATENH YKA3HBAIOIHE PAacIONOXKEHHE MECT yTEHCK MEXY ABYMSA
JNATYHKAMH, PA3MCTIAEMBIMH Ha MCCIIEJlyCMOM Y4acTKe,

« [MogTOmNEHAE TEMAOTPACC C IIIOX0H THAPOH30JISLIACH.

(OcoBeHHO BEAHKH HEPACUCTHHIC TEIAONOTEPH B TEINIOBLIX CETAX C O3EMHON TPOKIa/Koil
TpyGONPOBONOB ¥ BBHICOKHM YPOBHCM TIPYHTOBBIX BOJ HPH 3aTOTUICHHH HX JIOOKIOEBRIMH HIIH
NABOAKOBLIMH BOJAMIL IIpH TakoM HApYNICHMM TCIUIOBOH H3OINAIHH TpyO TENAOIOTEPH B
TeIIOBEIX cersX moctarailoT 50% u  Oonee. YBIGKHEHHC TEIUIOH3OIALHH BCACACTBHC
3ATOIUIEHHS TCIUIOTPACCH TPYHTOBBIMH BOJIAME ONPEACIACTCA 110 TMapeHHIo B CMOTPOBBIX
KOJOJNAX H 110 Y/CHHHOH BEMHUMHE TEINONOTEPD. Ioteps Temwia ycrpamwsorcs ub0
HaJI3¢MHOE TPOKIAAKOM TerIoTpace, MO0 NPHMCHEHHEM NPEABAPHTCILHO H30JIMPOBAHHBIX
Tpy6, HaOpUMep, ¢ H3ONMIMEN H3 MEHOLONmyperaa. Hanwuse HAATYHKOB HapyMICHHA
FHAPOH30JIAIMH TIPEIBAPHTEIBLHO H30THPOBAHHBIX Tpy0 1O3BOISIET CBOCBPEMEHHO OTPE/IEILATH

HX NMOBPCXIACHHA.




JUist OLEHKH COCTOSHHS TELOTPAce HEOOXO/MMO CPABHUTE NOTCPH B HHUX TEILIOTEHL TEMH
3HAYEHIAMH, KOTOpHIC MOMYCKATHCh IIPH NPOCKTHPOBAHHH B COOTBETCTBHH € rpeGoBaHRIMH
CHull. Hibke TpuBeAcHB 3HAYCHIA NOTEPh B H3OMHPOBAHHBIX M HCH3ONHMPOBAHHBIX
tpySonporozax (tabn. 14 - 16). DT JaHHBE MOXHO HCIOIB30BATE JULT ONEHKH s ek THBHOCTH
PeKOMEH/(@IHIT 10 yIYUMIEHHIO TCIDIOH30I AN Tpy6 cucTeM TENNocHabKCHHS.

OnpesienieHHe NOTEPh TEIUIA B TEIVIOTPACCAX HPOBOANTCA IO pesylibTaraM npubopHoro

00CIeI0OBAHUA H BEITOJIHCHHLIX TEMNOBBIX pacueToB.

Ta6nuna 14. TloTepH TeNNOBOH 3HEPTHH H30HPOBAHHBIMH BOJISHEIMU TEHIIONPOBOJIAMH TIpH
[O3eMH0i GecKaHATBHOR NPOKTIANKE, 1 B HEIPOXOIHBIX Xananax (TeMrepaTypa IpyHTa Ha

rIyOHHE 3aN0XeHns TpyOOIPOBO/IOB +5°C), Bt/M

Hapy:xubiil TemmepaTypa BOBI B TeIIoNposoax, °C
auamerp | O6parn |Iloparont | JiByxTpy6 | Llonaroin JIByxTpy6 |[Homatomr| [{Byx1pyd
termosipos| om 50 | em65 | HomM65 | em90 | HOM 90 { em t10 | HOM 110
ofa, MM

32 23 29 52 37 60 44 67

57 29 36 65 47 76 55 84

76 34 41 75 52 86 62 95

89 36 44 80 57 93 66 102
108 38 49 88 63 102 72 112
159 49 60 109 76 124 87 136
219 59 72 131 92 151 106 165
273 70 84 154 105 174 120 189
325 79 94 173 116 195 134 213
377 88 136 213 146 235
426 95 141 236 159 254
478 106 153 259 174 280
529 117 165 282 186 303
630 132 189 321 213 346
720 145 210 355 234 378
820 163 233 396 258 422
920 180 253 434 282 462
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Ta6smua 15. Ilorepn Ternopoi HEPrHH H30HPOBAHHBIMH BOATHBIMH TpyGOIpOBOJAME IIPH

HAZ3EMHOI TIPOKJIAAKe (TeMIIepaTypa arMocepHOro Bo3ayxa +5°C), Br/m.

Hapyxmeii | Pasmocts Temneparyp | Hapyxwpri PasHoCTh TEMOEPATYP

IFaMeTp | Mexy Bojioii B TpyGax u|  puamerp MEXJLY BOJION B TpyDax u
BO3JIyXoM, °C BO3ayXOM, °C
remmmonposon| 45 | 70 | 95 | 120 |remionposona 45 70 95 | 120
a, MM , MM

32 17 | 27 | 36 | 44 273 62 81 102 | 125
48 21 | 31 | 42 | 52 325 70 93 | 116 | 140
57 24 | 35 | 47 | 37 377 83 | 108 | 133 | 157
76 29 | 41 | 52 | ¥4 426 9 ¢ 122 1 150 | 174
89 33 | 44 | 58 | 70 478 104 | 132 | 158 | 186
108 36 | S0 | 64 | 78 529 111 | 140 | 169 | 198
133 41 | 56 | 70 | 86 630 121 | 155 | 187 | 222
159 44 | 58 | 76 | 93 720 134 | 169 | 205 | 240
194 48 | 68 | 85 | 102 820 157 | 196 | 233 | 271
219 54 | 70 1 91 111 920 181 | 222 | 263 | 303

Tabnuna 16. TesIoBbie MOTEPH HEH30MHPOBAHHEIX YePHBIX TPYO

Jlanuble NpeAcTaBieHsl B B/mor.m, DTH uxdPE! COOTBETCTBYIOT KOJIMHECTRY JIMTPOB HedTH,
HOTEPAHHO Ha IOrOHHBH MeTp TpyOonpoBoNa 3a Tojl HpH KPYIAIOIOAMIHON 3KCIUTyaTaIlHH.
Temno(uznuecKHe XapAKTCPHCTHKH OKPYXAIOIIEro  BO3AYXa B - pacueTaX B3ATBL UL

TemnepaTyph oKpysiatommei cpe/ipt 10°C. PacueTsl BIIOMHEHE! IIPH €CTECTBEHHOI KOHBEKITHH.

Juamerp TIpeBbulIcHHE TEMICPATYPH OBEPXHOCTH HAR TEMIIEPaTy POl

oxpyxatomeii cpespt °C

pyo, MM | 20 40 60 80 100 120 140 160 | 180
17 14 32 53 76 102 131 163 198 | 236
21 16 38 63 01 123 157 196 | 237 | 283
27 20 47 78 113 152 195 | 243 | 295 | 352
34 25 57 95 138 185 | 238 | 296 | 360 | 430
42 30 69 114 | 165 222 | 286 | 356 | 433 | 518




48 33 717 1238 185 250 321 400 | 487 | 583

60 40 93 155 | 225 303 390 487 593 | 709
76 50 114 | 190 | 276 372 480 599 730 | 875
89 57 131 | 218 | 317 428 551 688 840 | 1006

102 64 148 | 245 | 357 | 482 | 621 776 | 948 | 1136

108 68 155 | 258 | 375 507 654 817 997 | 1196

114 71 163 | 271 393 531 686 857 | 1046 { 1255

133 81 186 | 310 | 450 609 | 786 982 | 1200 | 1441

140 85 195 | 324 | 471 637 822 | 1028 | 1256 | 1508

159 95 218 | 362 | 527 | 713 920 | 1152 | 1408 | 1691
168 100 | 229 | 380 | 563 748 t 967 | 1210 | 1479 | 1777

194 114 | 260 | 432 | 628 850 | 1099 | 1376 | 1683 | 2023
219 126 { 289 | 481 700 947 | 1224 | 1533 | 1877 | 2257

245 140 | 320 | 531 773 | 1046 | 1353 | 1696 | 2076 | 2498

273 154 | 352 | 585 | 851 | 1153 | 1491 | 1869 | 2289 | 2755
324 179 | 410 | 681 992 | 1343 | 1739 | 2181 | 2673 | 3219
356 195 | 446 | 741 | 1079 | 1462 | 1893 | 2375 | 2911 § 3507
406 220 | 502 | 833 | 1213 | 1645 | 2131 | 2674 | 3280 | 3954

ITotepu Temma (), CBA3AHHBIE C YTCUKaM¥ BOJBI HJIH fapa wepe3s HapylIICHHE
IEPMETHYHOCTH TPYOOIIPOBOJIOB H [ApONPOBONOB, HAPYUICHAC CANTBHUKOBEIX Y3JIOB H
NPOKJIAJIOK 3a/IBHKEK, 3aBHCAT OT AABJICHHA B CHCTEME (tab. 15) 1 onpestensmoTcs 110 GopMyrie:

Qym ~ Pe Vym Co(loa—xe) KKan/uac ,

TAe:

e - IWIOTHOCTB BOXEL (1 KI/n);

Vym - OOBEMHBIH PacXojl BOABI Y€Pe3 HEIIOTHOCTH CHCTCMEL, n/yac,

C, - TEILI0EMKOCTD BOMBI (1 KKaI/KT);

1, s - TEMIIEpaTypa ropsueii Boar, °C,

fy ¢ - TEMIIEpPATYPA XONOAHOH BOJB! IOAMATKH CHCTEMBI, °C.

Tabnuna 17. BausHue gasicHis B CHCTEME B IUAMETPa OTBCPCTHA Ha BCIHTHIY yTEHCK

BOJIBI U TTapa.

Japnenue B | YTedKy BOABI Yepe3 OTBEPCTHE | YTEUKH Iapa Hepe3 OTBepCTHE
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cucreMe (ata) | mnomaznpio 1 MM~ (/4ac) Vo nomansio 1 My’ (xr/uac)
2 33 0,73
3 47 1,1
4 56 1,35
5 66 1,7
6 75 2,1
7 81 2.4
8 88 2,75
9 04 3,0
10 100 3,4

TIpu npoBeaeHnn ananu3a COCTOSHAS H YCAOBHH 3KCINLyaTallHH TCIJIOBBIX CeTel cleflyer
YIUTHIBATE:

* (paKTHUYECKHE H HOPMATHBHBIC NOTEPH TEIVIOTHl HA MATHCTPAIBHBIX, PACHIPEACTMTEIBHBIX H
BHYTPHKBaPTAIHHHIX TEIUIOBBIX CETHX;

* CHlydaW 3aTOTICHHA M 3aHIMBAHUA KaHAJIOB M HPHYUHBI 9THX ABICHHH HpPH KaHAILHOH
TPOKNAIKE;

* apapHHHOCTH HA 1 HOr. KM TenIoBoi ceTH HO THIIAM HPOKIAAKH ¢ OUpejeneHHeM OCHOBHBIX
IIPUYHH;

*» 06hEeMB1 YTCUCK TCIIOHOCHTENA, B TOM YHCHIE IPH aBapHIX;

* pacHoyiaraeMsiil HAMoOpP fieped CHCTeMaMM Tefionorpebiendd M, B 0COOCHHOCTH, Ha
KOHIICBBIX YJaCTKaX TEIFIOCETH;

* KOJIHYECTBA H MECTA PACHOJIOXKEHHA 3[aHIH ¢ HETOCTATOYHBIM HATTOPOM;

* HaHYHe OpuGopoB y4eTa TEIJIOTHI Ha rpaHule OanancoBoil OTBETCTBEHHOCTH,

* COCTOAHHE JUCIICTUYCPHIATIHH.

HOTepll TENJOBOH SHEPruf B HEHTPAJBHBIX TCIVIOBBIX IYHKTAX

TMotepr TEeMIOBOW OHEPrHE B IEHTPANBHBIX TEIUIOBLIX IIYHKTaX (OPMHpPYIOTCH H
ONPEACTSIOTCS!

* HAPYLIEHHEM TEIUIOU3OIIAIHH;

* yTEUKaM¥ TENTIOHOCHTEILT;

* [IOXOH PEryTMpoBKOif 000PYAOBaHNS TEII0BOTO IYHKTA,

* HECOTACOBAHHBIM PCXKHMOM pa60TbI CCTEBBIX HACOCOB,
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+  HanMu¥eM OTHOXeHHH B TGHJ'IOOGMGHHHKHX, OPUBOJAIIHX K YBCJHUYCHHIO HX

THAPABIHYCCKOTO CONMpPOTHEJICHH H YXYAUICHHIO [TPORCCCOB TEII00OMEHa.

Tennonorpebaenne BHYTPHAOMOBBIX CHCTEM OTOIJIEHHSH

Ha norpeGrnenHHe TENNOBOH OHCPIHH B 3JAHHY OKA3BIBAIOT BO3JCHCTBHMC CIEIYIOMHC
(haxTOpHL:

* KJIUMAT,

* TEIUIOH3ONAMHOHHBIE XapaKTCPHCTHKY 3/1aHHA,

+ pesxM paGoThi CHCTEMBI OTOIJIEHNS H IPHMEHCHHE CHCTEM YHCTa H PEry/iMpoBaHni,

+ ocHamieHue mnoTpeOHTencH TpuGopamy yuera TemuionoTpebieHHs M OTHOIICHHC
noTpeburenei K peXKEMaM SKOHOMAT.

BONBIIHHCTBO CHCTEM OTOIDIEHHS TPANWITHOHHO HMEET KAYCCTBCHHOC DPETYHHPOBAHHC
OTHyCKa TEIUIOBOi SHEPTHH (M3 IECHTPATBHON KOTENBbHOM) 0 TEMIIEpaType BO/DY, nojiapaeMoi B
TemwioceTh. OB1He HEAOCTATKH TaKOH CHCTEMEI OTMEYAIIHCE BEIIIE,

Hactpoiika pexuMoB paGoTH HECKONBKUX TOTpebuTesicH 3HAYHTENBHO CIOXKHEE, HeM OHOre
joma, HeobXogumo HacTpauBaTh [OCTEJOBATENLHO JOM 33 JIOMOM, € IOCICAyIOmeH
KOPPEKTHPOBKOH pEXHMOB paGoTHI TeWIOBbiX y310B. Kaniplii moM paboraeT co CBOHM
fIepeTIaZioM JIaBJICHHS MEXy TPAMOH 1 ofparHol mamsimn, Hpr oTom pabyoaeTcst CHTYALHA,
KOTa OJIHH JIOM& IeperpeBalorcsl (3aBblICHB Pa3Mephl APOCCENbHOH AHadparmsl TEpen
OTONHTENBHEM Y37I0M), @ IPYTHM JIOMAM TEIUIA He XBATaeT. Y UHTBIBAs XKano0pl XHIBHOB IIIOX0
o6oTpeBacMBIX AOMOB, CHCTEMa OTOIUIEHHA paboTaeT OONBHICH YaCTHIO B PEXHME "meperona”.
"Tleperon” ONpPENEsACTCS TEM, BO CKOABKO Pa3 Cpe/itisisa TeMIICPaTypa TEIIOHOCKTENA B CHCTEMO
OTOTUIEHHS 3AAHMSA OTHOCHTEIILHO TEMIIEPATYP B MOMEIIEHHAX MPEBBINACT IPOCKTHYIO pasHUILY
JUIs 3aMAHHOIO 3HAUYCHHAS TEMIIEPATYPH HAPYIKHOIO BO3/AYXa,

OuenKy Nepepacxojia TEIla HA OTONICHUE Kuep NPHOMIDKCHHO MOXKHO OHDPENENHTEH MO
daxTHueckoMy npeBsINCHAIO (f, - 18) cpepHeii TeMIiCpaTypel BOJBI B CTOSKAX CHCTEMBI
oToiieHus Haj Temmeparypoit (f = 18°C) BHyTpH 3[aHHi IO CPaBHEHHIO C pPaCHUCTHBIMH
AHAYCHUSAMM TI0 OTONHTENBEHOMY rpapuky (¢, - 18) mwis 3ajaHHOH TeMIEpaTypEl HapYKHOTO
BO3JlyXa.

Knep = (ta - 18)/(1p - 18)

IIpeAmonaraeTes, UYTO TEPMHUCCKOE CONPOTHBICHHE CHCTCMEI "pajHarop OTOILIEHH: -
ToMelreHte" He3HAYHTEIbHO 3aBHCHT OT PasHOCTH TeMIIEPaTyp.

TeIUIONPHTOKA OT CHCTEMBI OTOIUICHHS NPOTIOPIMOHAIBHEL 3TOH pasHUIE. Wanimmue

TENNONPUTOKH cOpackBacTCa XHIblamy yepes Poprouku. PaGoraer "ecTecTReHHBIH" crnocob




PEFYIMpOBAHHS OTOIICHHS, YTO MOXHO 3aQHKCHpOBATH TOMLKO HPH  HCTIONL3OBAHHH
TEIUIOBH30POB WK HHMPAKPACHEIX TEPMOMETPOB.

Ilpu smeproaymute HHAMBHIYQILHBIX TCIUIOBBIX IYHKTOB JOMOB HEOOXOAHMO CpaBHHTh
pCaNBHRIi PACXOA TEINIOTEL C TMPOEKTHBIM M, HCHOAL3YS COBPEMEHHYIO alilapatypy
(TEIIOCYETTHKH ¢ HAKIAAHBIME HATTHKAMH 0€3 BPE3KH B CHCTEMY OTOIUICHH), PEKOMEHIOBATD
pHBECTH PEXHM pabOTbl TEIUIOBOTO Y3fa B COOTBCTCTBHE C IIPOCKTHBIMH MOKA3ATCIAMH,
ONEHHTH Iepepacxofl Temwla g joma. JONONHATENBHBIC HCCICAOBAHHA C  HOMOINLIO
TENJOBA30POR H MAGMPAKPACHBIX TEPMOMETPOB NO3BOJIAIOT BBIABHTE HJICMCHTRHI KOHCTPYKIHH
AfaHH © HU3KHM KAuecTBOM Tenslousosuiym. IIpoBenenuc H3MepeHni TemIoNnoTpedIecHI
JIOMOB MHKPOpaifona, MOAKIIOUCITHEX K O/HOMY LeHTPAILHOMY TEIUIOBOMY ITYHKTY, [TO3BOIJHT
[[POBECTH TIEPEPErYIHPOBKY CHCTEMBI H ONTHMH3HPOBATH CHCTEMY PaCclpe/ICNeH s TEIIOTE! 0
joMaM. [Ipw 5ToM HEoOXOIMMO PACCMOTPETh BO3MOKHOCTH  BHEJPCHHI COBPEMCHHBIX
paspaGOTOK JUisl pery/HpOBaHUs CHCTEM OTOILICHHMA, yIeTa Pacxoja Tellia 1 ropsveii BOIBI H
AKOHOMHUECKYIO HP(PEeKTHBHOCTH HX HPHMCHEHH .

Ilpr SHeproayiuTe MWIBIX M OBIICCTBEHHBIX 3JaHHH HeoOXOMUMO CPAaRHHTL TIPOSKTHOE
noTpebienne SHEPropecypcos (Temia Ha OTOINIEHHE U ropsivce BOJtOCHADKEHN}E, DICKTPHICCKOH
SHEpIHH, Ta3a, BOJH) C (AKTHUCCKHM, ONPEACICHHBIM M0 KIMMATONOrHHSCCKHM JAHHBIM 34
AHATM3HPYCMBLH  IICPHOA, PE3yNBTaTaM BXOAHOIO  KOMMEPHCCKOTO  y4era, pubopHOro
0GCIICIOBAHUS TEINIOBOro yama. ONpeJieiercs COOTBETCTBHC (aKTUICCKOTO HoTpeGnenus
SHEPrOPECYPCOR W TEMICDATYPHBIX PEKUMOB B IOMEINCHIUIK CAHUTAPHLIM HOpMaM i

pexoMenpatamy CHullos.

AHann3 coCTOAHHA BHYTPHAOMOBBIX HIDKCHEPHBIX CHCTEM

[Ipy HpOREJICHHH AHANH3A COCTOSHHS BHYTPHAOMOBBIX HIDKEHEPHBIX CHCTCM CIIENYET
YYHUTLIBATH:

* Pe3yNBTATHl CPABHCHHS HOTPeOIsIEMOH TEIUIOBOH MOIIHOCTH HA OTOINICHHE X ropsuee
BoZOCHAOXKEHNE,

* 3AHH}T PA3IIAYHOrO HA3HAYEHHUS ¢ IPOCKTHBHIME JAHHbIMIL,

« HaMYHE TEPETONA HIH HEJOTOTA 3TaHUS HiTH er0 4acTeh;

* HATHTHE HEIPOTPEBAEMBIX H IUIOXOHPOTPEBAEMBIX CTOAKOB, HOABOJOK K OTONHTCIBHBIM
npubopam;

* criocoBBl YZIIEHHS BO3AYXa U3 CHCTEMBI CTOAKOB,

¢ HadH4HEe HA SUICMCHTAX CHCTEMB! OTOIEHHS H TOPAYEro BOAOCHAOXKCHHS PIKABBIX

MOATCKOB, 3aBAPCHHBIX CBHL[[efI, XOMYTOBRB;
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* HaJIHYHE OTJIOKEHHUH Ha BHYTPEHHEH HOBEPXHOCTH TPYO B CHCTEMAaX OTOIUIEHH, TOPAIETo
H XOJIOAHOTO BOZOCHAOKEHH, LENeco00pasHOCTh HPOBEHEHHS HX OTMBIBKH,

* HeoOXORMMOCTE NPOBEACHHA HANAZOUHBIX paboOT HAa BHYTPUHOMOBBIX HHXKCHCPHEIX
CHCTEMaX;

* COOTBETCTBHE PACXOJIOB XOJIOAHOH W FOPSIEi BOJIBI MECTHBIM HOPMATHRAM;

* HATHYHE YTEUYEK ropsa4ei H XOJOAHOH BOJBI 9epe3 apMaTypy;

* HaJIAUHeE JXanob Ha OTOIUICHHE;

* HaJIHIHE Xanob Ha HEAOCTATOUHYIO HOMAYY Iropayeil H XOJIOJHOH BOJIb;

* HanH4He NpUdOPOB yUeTa H PEryIHPOBaHNs PACXOLOB TENA, ropsyeil 1 XOM0/HON BOMbI.

HeobxoyumMo comocTaBiTh AaHABE 0 (PAKTHYECKOM KojuvecTBe NpubopoB yuera TeIUIa,
XOROAHOIH M ropsayeit BOABI, raza ¢ HOTPEOHOCTAMEH U UMEIONTHMHICS THTaHaMH # OlleHHTh (B %)
cTenieHb 06ecnecYeHHOCTH TEMIOBOTO Y3J1a 3janus upudopamu yuera,

Crenyer oHeHMTh HENecO0DPa3sHOCTh YCTAHOBKH KOMMEPYECKHX Y3JI0B yueTa moTpeblIeHHs
SHEPTOHOCHTEHECH Ha BBOJAaX 37@aHMii W YCTAHOBKH nPHOOPOBR TNOKBAPTHPHOIO YyueTa
9HEPrOHOCHTENEH.

IIpu aHanu3e cocTOsMHHUA YIETa HEOOXOMHMO:

* OLICHHTH TEXHHYECKHH YPOBEHE IPHOOPOB H CPOK MX 3KCIUTYATaTIHH,

* OTPa3UTh OPraHH3AINIO CheMa IoKazaHHil BpHOOPOB yuyeTa DHEPrOHOCHTEHCH NPH MX
HAIMIAH; OTMETHTH COCTOSHHE TEXHHYCCKOIO ODCIYXUBAHUS M OPTaHH3AIHIO HEPHOIHYECCKOM
IOBEPKH HPHOOPOB.

Wnppsugyaneaeiii yyer norpebnenus s¢dextuBen Torma, Korja HOTpeGUTCTs HMCEET
BO3MOXHOCTh DPEryJHPOBaTL pAacxoj, TenAa B 3aBHCHMOCTH OT CBOHMX COOCTBEHHBIX

noTpebHOCTEH,

AHanan3 padoThl cHCTEM BOOCHAGKEHHS

Mo cucreme BogocHAGKEHHS NPOHIBOAUTCA OL{EHKA CIEAYIOMHX (PaKTOpPOB:
* COIOCTaBIAETCA CYMMapHast IIPOU3ZBOJUTEILHOCTE BOJOHCTOYHHKOB H HOPMaTHBHAS
noTpebHOCTE B BoAe, ompeperndercd MeHIHT MOIHOCTEH BOJOMCTOYHHKOB (HJIM PE3CpB),

3 .

OHEHHBAIOTCA YJIETbHBIE PacXOAbl MIEKTposHeprau Ha 1 M~ Boaet (Puc. 19 - 20);
* OLCHHMBACTCH KayeCTBO I10/IaBAaeMON  BOJEI TIYTEM COIOCTABJICHHS KAYCCTBEHHBIX
napaMeTpoB nuThLeroit Bomnl ¢ Tpebopanmsmu CaHIIluH 2.1.4.559-96 "IurteeBas BOJA.
I'mruennveckue TpeboBaHHA K KAyecTBY BOJIBI  [EHTPAIH3OBAHHBIX CHCTEM ITHTHEBOTO

BoziocHabxenna. Kontpons kauectra";
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* TPOHIBOAHUTCS CONOCTABICHHE NPOH3BOACTBEHHBIX MOLIHOCTEH HACOCHEIX cranuii |
[ojheMa, BOJOOYHCTHBIX CcoopyKemuil H HacocHeix cTaniwii Il mozbema, HPOILYCKHOH
CHOCOBHOCTH BHIXOIHBIX BOJOBOJOB;

e CONOCTABNAIOTCS NaHHbE 06 apapuiiHocT: ceTeil (Ha | KM HPOTSKEHHOCTH) ©
HOPMATHBHBIMH JAHHBIMH,

* [10 HACOCHBIM CTAHITHsIM BEIABJLIIOTCS IMOTEPH HAOpa MIPH APOCCENHPOBAHUH Ha 3a/IBIKKAX
Ha BBIXO/IE ITOC/IE HACOCOB NMEPES BRIXOXHBIMH BOJIOBOJ@AMH,

+ BLUIBJISIOTCH TOYKU CETH ¢ HEAOCTATOUHBIMHM CBOOOMHBIMH HAllOPAMH, & TaKKEe MecTa ¢
H30LITOURBLIME JiaslicHASME (pHC. 19);

» OIEHHBACTCA COCTOSHHE NMPHOOPHOro ydeTa pacxoj@a BOABL IO HACOCHBIM CTaHIMAM, a
TaKXKe COCTOANHE JUCIETICPU3aIHH;

* NpOBEPAETCS 30HHPOBAHHUE IO BeJHTHHE HEOOXOMIMOTO HAmopa B CHCTEME H B BRICOKHX
moMax (9TO YMEHBINAET NEPEPacXofi BOABI M MOTpebieHHEe MIEKTPHICCKOH HSHEpruu Ha
BOJIOCHADKEHHACT).

Bo3MOXHAS SKOHOMHS BOJB! OLUCHHBAETCA HyTEM CpPaBHEHHS (QAKTHYECKOro YHEILHOrO
Bojonorpebnenus (JI/CyTKy Ha 1 4elloBeKa) ¢ HOPMATHBHBIMH 3HAUCHILAMH.

Omnpenensercs TAKXKE SKOHOMHS 3aTPAT HA JIHKBUALMIO aBapHi HpH YMCHBIICHHH WX THCTA
1o Hopmarmsa. OnenuBactcs S(GeKTHBHOCTh JeHCTBYIOMEH CHCTCMBI  30HHPOBAHHSA
BOZOTIPOBOIHOM CETH ¢ YUETOM IUIAHHPOBKHA TOPOJIA H 3TAXHOCTH 3aCTPOIKH.

MHCTpYMEHTaNbHbIC  OOCIEOBANHNA — HPOBOJNTICS ¢  HMCHONB30BAHHEM  TICPCHOCHBIX
PACXOOMEPOB M TIEPEHOCHHIX M3MepHTeneH RaBIeHHs (C aBTOMATHYECKOH perucrpanuci
JIAHHBIX).

Hacoch! ABIAIOTCS OCHOBHBIM 3JIEMEHTOM CHCTEM BoJoCHaOxenus, OT HX MpPaBHNBHOTO
nopGopa, O(HGEKTHBHOrO pPEryNHPOBaHHA B TeYeHHEC CYTOK 3aBHCHT KaK SKOHOMHA
TOTpeBIIAEMOM IMEKTPHIECKO SHEPTHH, TaK H IEPEPacXol BOAb! Uepe3 HEINIOTHOCTH CHCTEMBI
H noTpeGHTeeM BCICACTBHE NPEBHIMCHUS JABICHHA IEPEA ROAOPa3COPHBIMH  KpaHaMH.
Pe3¢pBEI 9KOHOMHH DIIEKTPOIHEPTHI OLEHHBAIOTCS IO BEJIHYAHC IOTEPh HANOpa Ha HACOCHEIX
CTAHIUAX TIPH APOCCENMPOBAHHH H3CBITOYHOTO AABNCHHS HA 3aJBHXKAX IOCIE HACOCOB M ¥y
NOTPeOHUTENS, TIO NPOACIDKATENLHOCTH PabOTH! HACOCOB B HEIKOHOMHYHBIX PEXUMAX.

Auanms >(hdexTHBHOCTH PaboTHl Hacoca JpH CHIDKCHMH [OJ@TH MEHBIIE HOMHHANILHOTO
3HauEHHs NOKA3BIBACT, YTO IIPH MAJBIX PacXOfax YBCIHIHBAIOTCA YACHBHBIC 3aTpPathl

3
sojsl  Benmeacteue cHmpkenns KILJ macoca.

SIEKTPHYECKOH SHeprHH Ha mozady 1 M
HeobxomnMo npu Manoii Mojade HEepPeXojHTh Ha HCNOJNB30BAHHEC HACOCOB C MeHbileH
NpoN3BOAHTENBHOCTBIO (prc. 20) b0 HemoNb30BaTh aTHIApaTypPy HaCTHIHOTO PerylIHPOBAHHS

CKOPOCTH HacoCoB.




B chyuae paboTBl HECKONMBKHX BO/I03a0OPHBIX Y370B, padOTaiolfHX Ha 3aKOJIbLOBAaHHYIO

CHCTCMY BOIIOCHH6}K€HHH, CICAYET pacCMOTPETE BO3MOXKHOCTE IHEPEBOHA  OTHCIBHBIX

BOH03a60p0B B )],C}KypHHﬁ PCXKHM, MOBBICHE 3THM 3arpy3Ky H SKOHOMHYHOCTE OCTanbBHBIX

BOJ103a00pOB.
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Puc. 19. Cocrapiromye sexrponorpedIeHus HacocaMH CeTH,

paboTarolleii Ha ABYX norpedurencii ¢ pasnHIHBIM TPeOyEeMBIM HAIOPOM
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Puc. 20. OTHOCHTENLHEIE 3HaYeHHs B % 3nekTponoTpeblicHis H YACILHBIX 3aTPaT

SACKTPOSHCPTHA Ha OpoKayuky Hacocom 12]1-9, mommoctrio 160 kBT, pacxomom 900 M/, npu

HOAACPXKAHNH JPOCCCITHPOBAHHCM NABACHEA B CETH HANIoOpa 6 arn
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AHanns paboThl CHCTEM BOAOOTBEXCHUS

[To cucTeMe BOTOOTBEAEHHSA OLMEHHBAIOTCS!

»  (Qakrrueckags M TpebyeMad IPOH3BOJHTENBHOCTL  KAHAMHM3AHOHHBIX  OYMCTHBIX
COOPYIKEHHI;

+ TOTEPH HANOpa [PH YACTHYHOM NPHKPHITHH 3aJIBHKCK Ha BBHIXO/AE HACOCOB
KaHaaH3aHHOHHBIX CTAHIHH TePeKavKH;

¢ aBApHIHOCTH KAaHATH3AMHORHBIX CeTEH.

[To 5THM ZAHHBIM OHEHHBAIOTCH PE3EPBEl JKOHOMHH SJICKTPO3HEPIHH IMPH JIHKBHAANHH
OTEph HAIOPA M3-3a JIPOCCEIHPOBAHUS Ha HAIOPHBIX 3aABHKKAX, a TAKKC "CHHIKEHHE 3aTpaT
Ha aBapHiiHO-BOCCTAHOBHTCHLHBIE PabOTHI MPH YMEHBINEHHM 4YHCHa apapuit Ha 1 KM 70
HOPMATHBHBIX 3HAYEHHH.

HWsmepenns npon3BosTes ¢ TOMOLIBIO HEPCHOCHBIX PAacXOROMEPOB H ATUHKOB JIaBJICHIA €

ABTOMATHYECKOH perHcTpainet JaHHbIX.

TeXHHKO-3KOHOMHYeCKHI anaans dueprocéeperalomux MeponpusTHii

B xoHeuHOM HTOre paboTa 1O TIPOBEJEHHIO JHEPrOpecyYpcoayHTa NOJDKHA 3aKAHTHBATLCH
pa3paboTKOH NporpaMMbl YCTPAHEHHs HEPAMHOHANBHAIX IOTCPh OHCPIHH H CBAZAHHBIM € 3THM
NOBHIMIEHAEM SKOHOMHYECKOH 2(p(EKTHBHOCTH pabOTBl KOMMYHaIBHBIX NPESANpHSTHH H
06beKTOR. [IPOBORUTCA TEXHHKO-dKOHOMHUYCCKuH amanmms o(QGEKTHBHOCTH HpeIaracMbiX
MEPONPHATHI, ONpPENENSIOTCS CPOKH OKYyNaeMOCTH, paspabaTemBactcsd OYEpefHoCTh HX
sHeapenna. [IpeanouTente oTAAeTC TeM IPEUTOKEHHAAM, KOTOPbIE HMEIOT HEDOIBIIHE 3aTPATEI
M MaJIbIe CPOKH OKYIIaEMOCTH.

IlepeueHb PeKOMEHAYEMEIX MaJO3aTPAaTHBIX MEPOIPHATHH HO JHEPropecypcocOEepeKeHHIO
paspaboran AKX mm. K J{.ITam¢uitosa i yrepxnaen [Noccrpoem Pocenn [75].

Kak npaBuio, Malo3aTpaTHBIC OPTraHH3aHHOHHO-TEXHITIECKHE MEpOTIPHATHS, HAaBOJHLIAC
SJiEMEHTAPHBIH TOPAJIOK B SHEPTONOJB30BAHHH, TO3BOJLIIOT MOJY4HTE B CaMBIi KOPOTKHE CPOK
sxoroMuIO 710 10 - 25% sHepropecypcor (CpOK OKYIIAEMOCTH - A0 3 JIET).

Peaym3alisa IPOEKTOR ¢ OONBINAMH (PHHAHCOBBIMH 3aTparaMd H CPOKaMH OKYNaeMOCTH
HepeHocHTCs Ha Goyiee MO3MHEH MEPHOA M YYHTHIBACTCSA [IPH ILUIAHHPOBAHHH KAlMTANBHBIX
PEMOHTHHIX paboT.

B npocreiimenm ciydae onenka 3 (ex THBHOCTH IPHMEHEHHS 3HCProcOeperalolmx NpocKToR
HPOBOJMTCA M0 CPOKY OKYIIZeMOCTH HHBECTHI(HH, HEOOXOMMMBIX JUI pEATH3allH 3THX

TIPOEKTOB:




Tox=ZH/XIron,

T

SH - cyMMapHBIe MHBECTHIIH Ha PEANH3aIIo SHeprocheperatoero npoeKTa.

%9 - roJoBOHl SKOHOMHUCCKHH (¢CKT OT NPHMCHEHHS 3HEProcbeperaioilicro Mpoexta,
BKITIOUAS SKOHOMHUIO SHEProPecypeoB 1 APYTHX 3aTpaT NPeNPHATHS, CBA3aHHbIC ¢ Peali3alHeH

NpCAnpUHATHS, 38 BRIMCTOM rOJIOBLIX 3aTpaT Ha SKCHyaTalio MCpOIIpHHTHﬁ.

Bonee riyboxoil smysieTcs  oneHKa OH(EKTHBHOCTH HMHBECTHIHH Ha  pCATH3ALMIO
sHEprocHeperaioiiix MPOEKTOB, YYHTHIBAIOLIAA TAKKC OILIATHI MO HAaHKOBCKOH KPEAWTHOMH
craBKe, MH(JBIIMIO, B HEKOTOPBIX CAyYasx OOECHeHHBAIONTYIO MONONUTENLHET 3 (exT oT
sueprocOepexenns,  VHBeCTHIMOHHBIA — aHamH3 MO3BOIACT  CPABHHTEH 3 )eKTHBHOCTE
PAsIMUYHBIX SHEPTocOeperalomux NPOEKTOB, OLCHHTH, HACKOIBKO s(pdexTHBHES BKNAIBIBATE
JICHCKHDBIE CPEJICTBA B DEANH3aluIo  3HEprocOeperalollero IPOeKTa [0  CPaBHCHHIO €
HCHONB30BAHMEM HMX B OaHKOBCKOM OHM3HECce W APYTHX (HHAHCOBBIX ITPOEKTaX, B KOTOPHIX
MOKHO HONYIHTD 3apaHec 06YCI0BNEHHEIH IPOTEHT NPHOBLTH.

Jlasi 5TOTO K HAYaNbHOMY BPEMEHH DEAIM3AIIN NPOEKTa MPHBOMAT BCE JIOXO/BL,
IOCTYIIAIOIME 33 BPEMs €ro JgHCTBHS B CPABHHBAIOT HX 3aTpaTaMH Ha peai3alliio HPOCKTa,
T.¢. C HHBECTHIIHAMHA B HIPOEKT.

Ilo Bropoit cxeme aHaigM3a CTPOHMTCA TpaMK (OTAMEHHA KPEAUTa, IOJIYHCHHOIO Ha
pEATH3AIHIO 2HEProcGepEraloIero nPOeKTa, NPy 3a/laHHOH IIPOICHTHOH GaHKOBCKOH CTaBKE B
sxonoMATeckoM sdqidiexTe, HapapigeM Ha MOTAUICHEE KPEHTa.

TInddepenimiaisaoe ypaBHEHHE HOIAMICHHSI KPEHTA:

dN =Nk dv - Np dv

rje:

dN - U3MeHEHHE KPEAWTa ¢ YIETOM MPOICHTOB Mo miartexam Nk dt 1 BEIICICHHEM MpHOBUIH
N, dr 3a BpeMs dt Ha Noralienyue Kpejura.

N - TeKyLmit JIOJT M0 KPSRUTY 3a pacCMaTPUBACMbLi HHTEPBAT BPEMCHH dr,

0<t< Tpacy

N, - HauaNBHOE 3HATCHAE A0/,

k - nponenTHas crapka kpeura (COepbanka 1o rosa - 26 + 32%, cspmme roja - 30 + 36:,
BaOTHBIN Kpemut - 13 + 17%);

N - mpubbiIb OT pealu3allHi IPOeKTa, HIYIIasd Ha IOralieHye 10Jira;

T - TEKYIIEE BPEMS], TOABL.

Tpacu - PAcHETHBIH IEPHO.
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3aBRHCHMOCTE JIOJITA 34 paCCManHBaCMI:\Iﬁ HCPHOMA T NOralaCHIg KpeauTa.
N =Nyef —(N, /k) e ~1)
rac:
N, - HoJIr Ha Ha9asa0 PpaccMaTPHBAEMOro HEPHOJA.
YciioBHE CHHXEHHS J0JTa:
No > Nk
Cpox norameHust KPEIuTa Tyq, A1 HEPHOJA 03 NONONHATENBHBIX 3aHMCTBOBAHHH!

Tuoe = (1/K) In(N /(N3 - NoK)

Ecnn B Teuenie NepHoAa BRBOOATCH AOTIOJHHTCIBHBIC KpPCAHTHL, TO DPAcHdeT BEHCETCA 11O

aTanaM, 3aKJH0UCHHBIM MEXAY JOIIOTHHTEILHBIMHA KPCTHTAMH.

MuaaManspHag HavalibHAas CrOHMOCTE HPH YCJIOBHH IOFalIcHHA KPCAUTa K CPOKY T IIOJIHOIO

m3oca (B 9acTHOCTH, pecypc oGopynoBaHus), zamaHHofi NpuOBUM N; H OGaNKOBCKOH

NPONEHTHOH cTaBKH K

N, =(N;/k){1-17¢})

Ecm PEUIHTE 3TO  YpaBHCHHC OTHOCHUTCIIEHO k, TO MOXHO OHPEACIIHNTE 3Ha4YCHHC

MHHHMAaJBEHOH CTaBKH KpeiHTa I OKYOACMOCTH 34 1IEPHON T, IDH 3aJaHIbIX Nz H N,.
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Puc. 21. OneHKa cpOKOB OKYIIaEMOCTH KPe/iHTa Ha Pealn3alHio 3Heprocoeperaromero

npoeKTa

HNPHJIOXXEHM]

[punoxenne 1

HsmepuTenbHblie NpAGophI A/ NPOBEACHH SHEPTeTHIECKHX ofcefoBaHni

DHeproayauT o6LEKTOR KOMMYHAIBHEIX Npe/npuaTHi, KmIoro H obmecrseHHoro (ponsa
NPeoNaTaeT HHCTPYMEHTAIBHEIC H3MEPEHHS PEKHMOB SHEPronoTpebICHAT H SKCIIyaTalil
SHEpronoTpebsoniero 06opyaoBanis, KOTOPHIC HEOOXOMIMEI JUls 0OOCHOBAHMS HOJIYUEHHEIX
pe3ynbTaroB H obecneyeH s HX JOCTOBEPHOCTH.

[MpuGophl, OpUMeHsAEMble A IPOBEJCHHA OJHEPrCTHUECKHX OOCHCIOBAHMH, HAOJDKIHT
OTBEYATH CISAYIONAM TPeOOBAHMIAM:

+ oBecrieueHie BOAMOKHOCTH IPOREAEH I H3MEPeHHH Ge3 BpeskH B 00CIeNyeMyIo CUCTEMY H
OCTaHOBKH paboTatomero o0opyioBaHH.

* KOMIIAKTHOCTE, IETKOCTh, HAJIEKHOCTD, TPAHCIIOPTAOEILHOCTE.

+ y106CTBO B HpocTOTa B padore,

* YHHBEPCATBHOCTH, HALEKHOCTS, TOYHOCT H 3aMUIMEHOCTh OT BHEWIHHX BO3ACHCTBHIA,

» ofecriedenie PETHCTPAIIHT H3MEPHAEMEIX TIOKa3aTeneil B ABTOHOMHOM pexHMe ¢ Iepeaadei
cobpanmoit HHOPMAIMH B BUAE, YAODHOM J(Jisl KOMIIBIOTEPHO#H 06pabOTKH.

B 3aBHCHMOCTH OT XapakKTepa M3MEPAEMbIX TIapamerpoB, NpHOOPHl MOXHO pasHe/HTh Ha

JHECKTPOHIMCPHUTENBHBIC H TEIUIOTCXHHYCCKHE,

ITpunrepnbiit KOMIUIEXT HPRGOPOB 115 MPOBEACHHA YHEProayAuTa, HX BO3MOKHOCTH H

00J1acTh NpHMeHeHHs

A. DIeKTPOH3IMEPUTEIHHEIC IPUOOPHI

1. Tpexdaszuple CUCTUHKH aKTHBHOH SHEPTUH
2. [opraTBHEIE 3JIEKTPOAHAIH3ATOPEI

b. TennoTexHH9IeCKHE H3MEPHTENBHEIE IPHOOPHI
1. YApTpa3ByKOBOH pacxomoMep

2. Dnekrponnsiii npudop cbopa JaHHBIX




3. Y npTpasByKOBOH TOJIHHHOMED

4. DeKTPOHbIE rA30aHANH3aTOPEI ABIMOBBIX [a308

5. MudpaxpacHblit TepMOMETD, TOPTATHBHAA TEINIOBU3HOHHAA CHCTEMA

6. TepMoaHEMOMETP

7. TipuGoph! JUIS H3MEPEHHA TEMIIEPATYPHI H BRAKHOCTH BO3NXA.

8. KontaxTholii mudpoBol TEPMOMETP JUIS H3MEPEHHs TEMIEPATYp ¢ HOMOIIBIO KOHTAKTHBIX
TEPMOJATUHKOB

9. AKycTrdeCKuil yAbTPa3ByKoBoii aedertockon (TeycHCKaTEINb)

10. TeueHCKATEND AKYCTHYECKHH ITOPTaTHBHBIHA

11. Taxomerp

12. JhrokeMmerp

13. ABTOHOMEBIH H3MEPATENBHLIH PErHCTPATOP AABJICHHA YKHJIKOCTEH | rasa
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