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BCE ONA CHMCTEM OTONNEHWMA

KEOMPARAHWA

naBHas / obwme / otonneHne odeHb NpocTo! i

OTtonneHue o4yeHb npocro! I1

OTonneHue oueHb npocro! Yacrb 2.

v BBofHas yacTb

Wpes, Bpemsa koTopoit npuwno. (MpenMyuiectea NpUMMeHEeHUs NePBMYHO/ BTOPUYHBIX CUCTEM
OTONJIEHUS)

B nepBoi Yactu "OTOMAeHMe-3TO OuYeHb MPOCTO" Mbl MOCTapasnCb MaKCMManbHO MPOCTO W3MOXWTb OCHOBHbIE CBELEHWUS V
npakTUyeckne noaxoabl, He06XoanMbIe Ansi MOCTPOEHUS HECNIOXHBIX CUCTeM oTornnieHns. OgHako, "3a kagpoM" OoCTanncb BaXKHbIE
TOHKMe AeTanu NpaBUIbHOrO 06YCTPONCTBA KOTE/ILHOH (MNK "TOMOYHOM"), BONPOCK! pacyeTa U noabopa LMpKYISLMOHHBIX HACOCOB,
COrnlacoBaHHON paboTbl KOT/108 N Pa3HOMNIAHOBbIX /70TpebuTesiesi Tenna (KOHTYPOB OTOM/IEHWS U TEMMbIX NOMOB, 60MIEpa ropsyer
Bojkl, noforpesa bacceiiHa v T.4.).

Mbl HageeMcsi, UTO BCe, 3A4eCb M3MOXEHHOEe MOMOXET BaM sierko pelwmTb 3TV BOMPOCH!, AACT sicHoe obliee npeacTaBneHue, He
YCNOXHSS , @ ynpoLas.

Mo3ToMy, BO3MOXHO, WHcbOpMauWsi 6GyAeT Tone3Ha apXMTEKTOpaM, YacCTHbIM 3acTpPOMLUMKaM, CTPOUTENbHbIM UHXEHepaM,
MOHTaXHWKaM CUCTEM OTOMMEHWsl, TO eCTb BCEM TeM, KTO MJaHUpyeT WAM MPUHWMAET yyacTue B CTpOWUTEnbCcTBe "yMHOro" v
3KOHOMHOrO /ioMa.

KoHUenuust r1epBmnyHo/BTOpHYHON HaCOCHOW OTOMWUTENbHOM cucTeMbl poannack B CLUA cpasy nocne BTopoit MMpoBoW BOViHbI. OHa,
a TaKkke wuaes MNpUMEHEHWUS [M4POHHbIX KOTNO0B C TErn00OMEHHMKOM W3 pebpucTbiX MeaHbiX Tpyb 6binv  nopoxaeHb
HEOOXOAUMOCTBIO  /IPaKTUHYECKOro PELLeHUst 3afady MPOEeKTUPOBaHMSI OTOMUTENbHLIX CUCTEM. Ha MNpOTSHXKEHUM MHOrMX Jiel
MCMONb30BaHWS TakMe CUCTEMbI A0Ka3ann CBOM HEOCMOPUMbIE MpenMyLLecTBa.
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B ocHOBe MepBWYHO/BTOPUYHOM KOHLENUMU — MAES TPAHCMOPTHOMO KOJbLA, MO KOTOPOMY aBTOMOGWUIM MOTYT [ABUraThCsl TOJbKO E
OQHOM HanpaB/eHWK, MHOrAa CBOpauvBasi Ha 60KOBYHO (BTOPUYHYHO) A0POry. [BUXKEHWE MO BTOPUYHOWM A0OpOre ABYXCTOPOHHEE, T.€.
aBTOMOGWNM M CBOPAYMBAIOT Ha Hee C KOMbLia, ¥ BHOBb 3ae3XatoT Ha KonbLO (MepBUYHOE).

TOYHO Tak )€ OpraHW30BaHbl NEPBUYHO/BTOPUYHbIE MMAPABMYECKME TEMMOBbIE CXeMbI. 104 AEMCTBUMEM KOMbLEBOIO Hacoca BOAE
(TennoHocuTenNb) LUMPKYNPYET MO MEPBUYHOMY KOJbLly MOCTOSIHHO, @ MpY BK/IKOYEHWU HAacOCOB BTOPWYHBIX KOHTYPOB 3aTeKaeT E
3TW KOHTYpbI U3 KOJbLia, M 3aTeM BHOBb BO3BPALLAETCs B NMepPBUYHOE KOMbLO.

Tak e, Kak AOPOXHOE KOJbLO OCYLIECTBNSIET (yHKLUMIO TPAHCMOPTHOM pas3Bsi3ku, MEPBUYHOE KOMbLO B MEpPBUYHO/BTOPUYHOVY
CXeMe UrpaeT posib rMapPaBINYECcKon pa3Bsi3ku CUCTEMbI OTOMMIEHMS.

ﬁni&nap‘f"“

o .l',""} 3
Coyr ~ 2 T~ 1 TR
207 Sy U

s \ T 1 xoten
“TennLIn \.l_,hr
non

Page 1 of 21

25.11.2007



Otorutenne oyeHs npocto! 11 Page 2 of 21

Ha BTOpWYHbIX KOMbLAX pacrionaralTcs noTpebuTeny Tenna (paavaTtopbl, HamnosibHOEe OTOMJIEHWE, ropsiyee BOAOCHAGXKEHMe,
nogorpes 6acceiiHa v T.4.) U reHepaTopbl Tenna (KOT/bl, TeNI006MEHHWNKI, COMHEYHble BaTapen v ap.).

KonbLeBas KOHUenuus AenaeT cucteMy 6osiee onepaTMBHOM, MEHee MHEPLMOHHOW, BGbICTPO OTK/IMKAIOWENCs Ha 3anpoc Temnna,
NpUXoAALLMIA OT Ntoboro noTpebuTens (30Hbl). MO3TOMY NPUMEHEHWE MaSIOMHEPLIMOHHbBIX MAPOHHLIX KOT/0B eLle 6osee ynydliaet
CKOPOCTHbIE XapaKTEPUCTUKN CUCTEMbI B LIESIOM.

MprMeHeHne 3TUX ABYX KOHLeNuUMi OAHOBPEMEHHO AaeT BO3MOXHOCTb CrieuManvcTaM npeanaratb CBOMM 3aKa3ynkaM HafieXHoe v
COBpPEMEeHHOE pelleHne UX 3aaad.

MNpuMeHeHMe NepBMYHO/ BTOPUUYHOI CUCTEMbI MO3BOJINT:

[oCcTyb MaKCMMaJIbHOIO COOTBETCTBUS NPOU3BEAEHHOr0 TerJia v TerJionoTepb 3a4aHusa ans
noBbilLEeHnsa KOMd)OpTa B NoMeLleHUusax

MoBbicuTb 3¢h(heKTUMBHOCTb PaboTbl CUCTEMbI OTOMJIEHUS

U36exaTtb npoxoxkaeHus BoAbl Yepes HepaboTtarolme KOT/bl (TO €CTb MOBbICUTH
3KOHOMMYHOCTb paboTbl CUCTEMBI B LIeJIOM)

BbICTPO U MPOCTO BbINOHATL Ppa6oTbl MO PEMOHTY 3/1IEMEHTOB CUCTEMbI

CerofiHsl, Kak HUKOrZa, KOT/bl U TEXHOMOMMU MEPBUYHO/BTOPUYHON CUCTEMBI MOMOMYT AOCTUYbL CMELMANMCTaM Mo OTOMUTENbHBIV
CUCTEMAM BbICOKOW KOHKYPEHTOCMOCOBGHOCTH. WcCmonb3yst NpocTble pekoMeHAauun Bbl monmyumTe BO3MOXHOCTb KOHTPOMMPOBATE
YPOBEHb KOMOpTa B MOMELLEHUSIX, 3HAUUTENBHO MOBLICVB MPU 3TOM 3PPEKTUBHOCTb PabOThl OTOMUTESNIBHOWM CUCTEMBI.
HanpasneHHoe [ABWKeHWe TEMIOHOCUTENS B MEPBUYHOM KOJbLE AAET HECKOMbKO CUSIbHBLIX MPEVMYLLECTB B YNPaBAEHUM TEMIOM U,
ckopee Bcero, Bbl 6yaeTe MCnonb3oBaTh 3Ty CUCTEMY W C APYrUMM TUMAMU KOT/IOB.

Kpome Toro, Bbl cMoxeTe cobpaTb TaKylo CUCTEMY M3 CTaHAAPTHbIX, JIErKO MOHTMPYEMbIX KOMMOHEHTOB. Bbl HalipeTe
NEepPBUYHO/BTOPUYHYIO CUCTEMY rOpa3ao 6o/ee NMPOCTON B MOHTaXE U Hanazke, YeM ftobble CUCTEMbI, C KOTOPbIMU Bbl 3HAKOMbI.

Crapas npo6nema peweHa. (UcTopusi BOSHUKHOBEHUSI UAEVN NMEPBUYHO/BTOPUUHOW CUCTEMDI)

B To BpeMs, Korga NpuvHyAuTENbHAs LMPKYISUMS elle He MPUMEHsNack B OTOMIEHUM, CMELMANMUCTbI MO OTOMUTENBHBIM CUCTEMAN
cTosinv nepea npobnemoit:

Kakum 06pasom 3acTaBuTh IOTOK BOAbI ABUIATECS B HY)XHOM HAMPaB/IEHMY, €C/i OCHOBHOMN ABWKYLYEN CuiioN SBAISIOTCS CBOHCTBE
ropsyesi Bogel?

B Te roabl NPUMEHSIINCL CUCTEMbI TOMBKO C ECTECTBEHHON LIMPKYNsLMeit. fopsyas Boga NofHUMaeTCsi BBepX, narogaps ToMy, yTc
CTAHOBUTCS flerye XOsMoAHOM. B ciyyae, korga MoToKy "OKaKeTcs ferye" yCTpeMuTbCs B GiMKaMWMIA CTOSIK, MpaKTUYecKy
HEBO3MOXHO 3aCTaBUTb €ro ABUraTbCs Yepes paamaTop.

[ins Toro, yTo6bl OCTaBaTbCsl KOHKYPEHTOCMOCOGHBIMU, MOAPSAYMKM, NMPOEKTUPOBABLLME U MOHTUPOBABLUKME BOASIHOE OTOMJIEHME,
NpeanoYnTanu ycTpameaTtbh OAHOTPYGHbIE CUCTEMbI, Tak XKe, Kak UX KOHKYpPEHTbl - MOAPSAYMKM MO MapoBbiM cucTeMaM. Ho uTtc
MOXET 3aCTaBUTb BOAY ABUraTbCsl Yepes paanaTop, eC/in CXeMa ero NpUCOeaAMHEHNs K CTOSIKY CeaytoLas:

Mo 3akoHam npupoabl Boja 6yaeT MOAHMMATbCS MO CTOsIKY, Kak MO MyTUM C HauWMEHbLUMM COMpOTMBNEHWEM. EaMHCTBeHHas
BO3MOXHOCTb HanpaBWTb BOAY B pajvaTop - 3TO YBENWYUTb TMAPaBIMYECKOE COMPOTMBEHWE BAOSb CTOsika. WMeHHO Tak v
nocTynanu paHblue.

[Insi 3TOro NPUMEHSINNCH T.H. BCACKIBAOLME TPOVHMKY, KOTOPbIE CO3/1aBasin COMPOTUBIIEHNE B CTOsIKE GOJbLUE, YEM COMPOTUBIIEHUE
B NOABOAKE K paauaTopy. B TakoM TpoiiHMKe YacTb BOAbI OTAENSIETCS OT OCHOBHOIO MOTOKA B CTOSIKE M MPOXOAWT Yepes3 paauaTop.
3To 6bina npocTas uaes (HWKaKMX MeXaHWYecKMx 4acTel), HO oHa TpeboBana HEKOTOpbIX pacyeToB. Hampumep, noapsiaqMk
[O/KeH BblN 3HATb, NMPUMEHWUTb OAMH WM [Ba TaKMX CreumanbHbIX TPoKHWKa. OTBET 3aBUCEN OT AMaMeTpa CTosika, pasMepe
paguaTopa M AnuHbl Tpy6 noaBoaku. locne MHOrouMCnEeHHbIX Npob M OWKW60K, NOAPSAYMKM MPUXOAMIN K BbIBOAAM O TOM, YTC
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BO3MOXHO M YTO HEBO3MOXHO CAENaTh B PeLLeHnn 3Toi npobnemsl.

K 7puguartsiM ropam GOMbLUMHCTBO MOAPSAYMKOB B O6GNAcT BOASHOTO OTOM/EHUS OTOLWAM OT CUCTEM C eCTeCTBEHHOW
umpkynsumen. LMpKynsuMOHHbIe HacoChl Aann BO3MOXHOCTb MPUMEHSTb CTOSIKM W TPY6bl 3HAUMTENbHO MeHbLUMX AWaMeTpoB (M
ropasgo 6onee aelwesbiX).

Ho ans Toro, 4Ttobbl BOAa MPOXOAMNA Yepe3 OTOMUTesbHble NPWUOOPbI, UM OMSITb MPUXOAMNIOCH MPUMEHSTH CreumnanbHble
pazgensitolme TPONHUKH.

Takue TPOMHMKM MPOU3BOAUINCH HECKOMbKUMM KOMMAHMAMU. [ajblue Ha PUCYHKe MokasaH TPOMHMK C 3anpeccoBaHHbIM BHYTPb
KOHYCOM. Tpy CyeHUM MOTOKa B KOHyCE TEpsieTC YacTb Hamopa BOAbl B CTOsIKe. B pesynbTaTe paguMaTop OKasblBAETCs Mo
[eiiCTBMEM Mepenaja [AaBNEHUN W YEpe3 HEro BO3HWKAET LMPKYNSAUMs BOAbl. YCTAHOBMB OAWMH TaKOW TPOWHUK, MOAPSAUMK
nosy4an onpeAeneHHbIi NOTOK BOAbl YEPE3 paanaTtop, NPUMEHUB fABa - Mosyyan 60oMbLnii MOTOK.

f
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MoHATHO, YTO 6€3 TakWX crielmanbHbIX TPOMHMKOB, NMOAPSAYMK UCMbITHIBAS BCe Ty e npobnemy: Boga He uget Yepes pagnarop!
Bopa Bcerga ABWXXETCS MO MyTW HaMMEHbLLEro COMpoTUBAeHUs. MMo3ToMy aonroe BpeMsi 60MbLWMHCTBO NOAPSAYMKOB MPUMEHSIN
3TU CreurasnbHble TPOMHWUKKU. A 3aTeM, COBEPLUEHHO CryyaliHo, MpuLLIIo OTKpbITHE. B Hayane 50-X rofoB OAMH MOAPSAYMK
CMOHTMPOBAN OTOMMUTENbHYI0 CUCTEMY C BCACHIBAIOLIMMI TPOMHMKAMM B OAHOM M3 0ducoB B Hito-Mopke. K coxanenuio, Tpy6el,
noaBoAsiuMe BOAY OT CTOSIKOB K paavaTopaM OKasasucb CIULLKOM ASIMHHBIMK, M, K €ro pa3oyapoBaHuio, OH OBHapyXws, 4To
LMPKYNSLUMS BOAbl YEPE3 pajMaTop He3HauuTeslbHa, AAKE MpU TOM, YTO OH YCTaHOBMI [Ba BCACbIBAlOWMX TPOWHUKA - Ha
nopatolleit n obpaTHoii Tpybe. MpuumHa Gbina B TOM, YTO MajeHWe AaBneHust B nogsoake (M3-3a 60MbWON ANUHbI TPy6) 6bino
6onblle, YeM rMapaBnMYeCcKoe CONpOTUBIIEHWE MO CTOSIKY (Aaxe Npu ABYX TponHMKax!).

Moapsiguuk, paboTasi COBMECTHO C MPOEKTUPOBLLMKOM W U3rOTOBUTENEM BCAChIBAIOLIMX TPOMHUKOB, PELLMIT MPOBECTY SKCMEPUMEHT.
OH yCTaHOBWI Ha NoABOAKE K paauaTopaM MaseHbkue LMPKYSLUMOHHbIE HAacoChl. 3aTeM OH 3anyCTu 3T HacoChl OAHOBPEMEHHO C
OCHOBHbIM HAaCOCOM cUCTeMbl. K ero paaocTv, pagvaTopbl Fpennucs o4eHb xopoLuo!

OT 3TOro OTKPLITUS OCTABa/ICS NLb OAMH KOPOTKUIA WWar K TOMy, YTO6bl MOHSATb, YTO €C/in "MepBuYHbIN" Hacoc (OCHOBHOW Hacoc
cuUCTeMbl) paboTaeT MOCTOSIHHO, TO MOXHO, MEPUOAMYECKM BKIIOYas M BbIK/IOYAs "BTOPUYHbIE" HACOCHI, KaXAabll pagmatop
coenatb He3aBHUCHMOF 30HOH OTOMN/IEHHNS.

V/ OCHOBHOMW NpUHLUMN
He3aBucMMOCTb KoOJ1eL B cucreme

B 0cHOBe NepBUYHO/BTOPUYHOI CUCTEMbI HET HUKAKUX MHXXEHEPHBIX CIOXKHOCTEN. Bbl CMOXETE NErko NPUMEHUTb TaKyto CUCTEMY B
Balwueii cnepytolelt paboTe, OLLYTMB NPy 3TOM, KaK MOBbILLAETCS Balla KOHKYPEHTOCNOCO6HOCTb, Kak noapsiaYmnKa.
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HauHeM C paccMOTpeHws 3TOro NPOCTOro TPY6OMPOBOAHOIO (77EPBUYHOI0) KONbLA.

e
y IFH.:COC < I

KOTEN

Huyero cnoxHoro.

3TO NUWb OAHOKOMbLEBash cMCTeMa C LMPKYNSUMOHHBIM HacocoM. O4eBMAHO, eCniv BKIOYMTb HACOC, BCA BOAA, BbIXOASALWAS WUz
KOT/a, MOMAET Mo 3TOMy Konbly. Boga 6yAeT uMpKynvMpoBaTb, MOTOMY YTO Y Hee HeT Bbl6opa. LIMpKyNsSLUMOHHBIA HacoC CO3Aael
pasHULy AaBfeHuid, 1 Bofa ABwxkeTcs. OHa ABWKETCA M ABUXKETCA MO KPpyry, Kak 4epToBO KOMeco. M Tak e, Kak B YepTOBOVM
Konece, He MPOMCXOANT HUKAKOro nogbeMa. B 3akpbiTol cucTeMe, kak 3Ta, BEC BOAbI, MOAHUMAlOLLENCS BBEPX, YPaBHOBELUMBAETCS
BECOM BOfibl, ABWKYLUENCS BHM3. 34€Cb HET HMKAKOrO MOAbEMA BOAblI HA BbICOTY, TOMbKO UMPKYNSUNS. YUPKYIALUNOHHBIH HACOC
paboraer To/IbKO Ha rpPeofosIEHHE COMPOTHBIIEHNS TPYObl M KOT/IA.

MNpeactaBuM, YTO Mbl NPUCOEAUHUAN BTOPOe (BTOPMHYHOE) KONbLO K OCHOBHOMY. [pu 3TOM Mbl He Oyaem ycTaHaBnuBaTk
BCacblBaloLMe TPOWMHMKM, O KOTOPLIX FOBOPUIM BbilE, @ YCTAHOBUM OBblYHbIE TPOMHWKM M BEHTWU/Ib HA yyacTke Tpybbl Mexay

TPOVHUKaMU.
BTOPIMYHOE KONBLO
HAZOC ‘
I MEFBMYHOE KONBLIO
KOTEN

byzer s Boga LMpKy/MpoBaTe 110 BTOPOMY KOJIbLy?

3T0 3aBWUCUT OT TOrO, OTKPbIT JSIN BEHTU/b MOMHOCTbIO, 3aKPbIT JIX OH, WU HaXOAWUTCS B MPOMEXYTOYHOM MOSOXEHUU. BeHTunt
UrpaeT posnb BOpOT (Mnu cemacopa), KOTOpble HAmNpaBAsOT BOAy B Ty WM WHYK CTOPOHY. BeHTUNb co3gaeT pasHuuy Mexay
COMPOTMB/IEHWEM BTOPUYHOTO KOJSbL@ W COMPOTMBIEHWEM Yy4yacTka TPybbl Mexay TPOMHWMKaMW. YBenuuuMBasi UM yMeHbluas
BEJIMUMHY COMPOTMBIEHNS MPU NMOMOLLM BEHTUNS, Mbl ONPEAENSieEM BEIMUMHY MOTOKA BOAbl MO BTOPOMY KOJibLy. MOXHO MOMy4uTE
TOT e 3 deKT NpUMEHEHNEM BCachiBatoLMX TPOMHUKOB. OHUM, COBCTBEHHO M NMPEACTaBAAOT CO60M TaKoW e BEHTU/b, UMEtoLMY
TOMBKO OAHO, (DUKCMPOBAHHOE MOJOXKEHME.

SdcbekTa BCacbiBaOWEro TPOMHMKA MOXHO AOCTUYb MPUMEHEHUEM TPybbl MEHbLUEro AvaMeTpa Ha y4yacTke Mexzy TPOMHWUKaMK,
MOTOMY YTO MpU OHOM M TOM XXe pacxofe BoAbl Tpyba MeHbLLero AuamMeTpa MeeT Bosbluee r’MapaBaMyeckoe CorpoTUBIIEHNE, Yer
Tpyb6a 6onbluero Anametpa.

WTtak, BCce, 0 YeM Mbl rOBOPUM, CBSI3aHO C MajeHUeM AaBneHus. Ho HM OAMH M3 3TUX METOLOB He MO3BOMSET HaM MpPOCTbIV
CrocoboM HayaTb, NPEKPaTUTb UK U3MEHUTL 06BEM LIMPKY/ISILMM BOAbI YepPe3 BTOPOE KOJbLIO.

AaBaiite rornpobyem 4To-/mbo elye.

Y6epeM BEHTWUb Ha yyacTke Tpybbl Mexay TPOMHWKAMM, @ BO BTOPUYHOM KOJIbLIE CMOHTMPYEM LMPKYSLMOHHBIA Hacoc
(BTOpHYHBIN HAcoc).

Tenepb y HaC ecTb KOe-4YTo, C YeM MOXHO nopaboTtaTb! MepBUYHbIN Hacoc ByAeT y Hac paboTaTb MOCTOSIHHO. Korzga BTOPUYHbIY
HacoC OTKJ/IOYEH, UMPKYNSLUMM BOAbl Yepe3 BTOPUYHOE KOMbLO He 6yaeT, T.K. COMpOTWBMEHWE (MafeHWe AABNeHus) BAOSE
BTOPUYHOTO KosbLia 6osblue, YeM naseHne AaBneHvs (CONpOTUBIIEHNE) Ha y4YacTKe TPybbl Mexay ABYMs TPOMHMKaMU.

BTOPM4YHOE KONBLO

HACZOC 2
> |

HaCOCH ‘

MEPBMYHOE KONMBLO
KOTEN
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Ho korga ™Mbl BKIOUMM BTOpVIHHbIVI HaCcoC, No BTOPOMY KOsbLy noiiaeT CTOoMbKo BOAbl, CKOJIbKO HaM HY>XHO, obecneunBas
UMpKynauuto, T.K. pa60Ta BTOPUYHOIO HacoCa U3MEHAET COOTHOLLEHNE rafeHui AaBneHuns Bo BTOPUYHOM KOJbLIE.

B nepBUYHO/BTOPUYHOI CUCTEME BTOPUYHbIA HAaCcCOC BCacbIiBaeT BOAyY U3
nopatowero Tpy6onposoaa Tak, kak ecnu 6bl Tpy6onpoBog 6bi1 KOT/IOM. B aTOM
CMbIC/Ie noAaloLWmii TPy60npoBoA CTAaHOBUTCS Kak 6bl NPOAO/HKEHNEM KOTNa,
M3 KOTOPOro MOXHO OT6MpaTh TenJ10, KOraa M Kyaa 3To Heob6xoauMo

Tennonotepy Mo noaatoweMy Tpy6ONpoBOAYy MEPBUMYHOrO KOJbLA MWHUMAsbHbI, MOTOMYy YTO OH HE MPOXOAUT Yepe3 30Hbl
TennoobMeHa. Yepes 3TW 30HbI MPOXOASAT TOMbKO BTOPUYHbIE KOMbLA. Kak MepBWYHOE, Tak M BTOPUYHbIE KOfblLa paboTaroT
COBEPLIEHHO HE3aBMCHMO [pYr OT Apyra.

06wunii yuacTtok Tpy6onposoga

YTo NpoMcxoauT Ha yyacTke Tpy6onpoBoaa Mexay TPOMHUKaMMU

ITOT y4acToK SBASETCS 06LWMM Anst 060MX KOMeEL U OYeHb BaXkKHbIM. [laBaiiTe paccMOTpuM ero. Moyemy? MoToMy YTO Mbl XOTUM,
YTO6bI NEPBUYHBIV 1 BTOPUUHBINA HACOChl XOPOLLIO B3aMMOAENCTBOBAM APYr C APYroM.

TO BaXkHO, MOTOMY YTO B TPAAULMOHHbIX (6€3 MPUMEHEHUs MepBUYHO/BTOPUUHBIX KOMEL) KONMEKTOPHbIX CUCTEMAX C ABYMs
napannienbHo paboTaloMMM HacocaMu, KOrfa OaMH Hacoc 6onee MOLUHBINA, YeM ApYroW, WHOrAa BO3HMKAIOT npobnembl. MoTok,
CO34aBaeMblii MeHee MOLLHbIM HaCcoCOM, MHOrAA HE MOXET "BOWTM" B y4acTok obliero Tpy6onpoBoaa, no KOTOPOMY UMPKYMpYeT
MOTOK, CO37jaBaeMblli 601ee MOLLHbLIM HAaCOCOM, U3-3a Pa3HWLbI AABMIEHNIA, KOTOPblE Pa3BMBAIOT 3TW HACcOCkl. BoT npumep 3Toro:

B
BrlcoKo- HMBKD:
HaNopHLIA HaANOPHEIA
Hacoc Hacac
OBbpaTHEIA
OBpaTHEIA KnanaH
KnanaH
A

[lBa Hacoca, pa3BMBAIOWMX OAMH GOSN, APYroi - MEHbLWWIA HaMop, MMEKT OobWMi y4acToK TpybonpoBoAa B HanpasfieHUm
[BWKEHNUs MOToKa Mexay Toukamn A u B (uepe3 koten). [onycTuM, Hacoc C 60MblUMM HamopoM paboTaeT, @ C MeHbLUMM -
OTK/OYeH. BbICOKOHaMOpPHbI Hacoc co3aaeT 6onbluoe AaBreHuWe B Touke A, HO KOraa MoOTOK JocTuraeT Touku B,naBnenue
CTQHOBWUTCS MeHblue, MOTOMY YTO YacTb [aB/leHWs, CO3[4aBaeMOro HacocoM, cpabaTbliBaeTcs 3a CYET MAPaB/IMYECKOro
conpoTtuenexus Tpybonposoada (v kotna). Motok “xower” ppuratbcs B 06x0a, Yepe3 TpybonpoBoa Hacoca MeHbLUero Haropa, T.K.
BOAA BCErAa TeyeT B HampaBneHUM HavMeHbLUEero COMPOTUB/EHUS, HO B J@HHOM Cllyyae MOTOK TaK [BUraTbCsl HE CMOXET U3-3a
YCTaHOB/IEHHOIO 06paTHOro KanaHa.

Tenepb BKIOYMM HWU3KOHAMOPHBIA Hacoc. OH Takke pas3BMBaeT onpeaeneHHoe AABMEHWE, HO STOrO AABNEHUsS MOXKET OKasaTbCs
HEA0CTaTOYHO, UTOBbI OTKPLITL 06paTHLIN knanaH. OH He B cuiax 3TOro CAenaTh /INlb MOTOMY, YTO pasHuLa AaBEHUI B TOYKaX
A v B CivLIKOM BenvKa. Pe3ynbTaT — o7cyTCTBre UMpKY/ISLMM B LENW HU3KOHAMOPHOTO Hacoca.
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Tenepb MOCMOTpUTE, Yem oTmyaroTcs TpybomnpoBoAbl B  MEPBUYHO/BTOPUYHOM cucTeMe. [laBneHue, pasBuBaeMoe
BbICOKOHAMOPHbIM (NMEPBUYHBIM) HAaCOCOM B Toukax A v B Moyt oaMHAKOBO, T.K. TPOMHMKM PacrofioxeHbl 04eHb 6i13Ko Apyr oT
apyra. Ham Heobxoaumo obecneunTb, H4TOObI MakcuMarnbHas AIMHA 3TOro yyactka 6bina He 6onblie 4-x agvametpos Tpybbl (4d).
06bluHO, Ans Tpy6 AvameTpoMm oT 1.5 Ao 3 AloMMOB 3TO pacCcTosiHUE He MPEBbILAET Npeaen, COOTBETCTBEHHO, OT 6 A0 12 AtoViMOB
(150-300 MM). 3TO HYXHO AN1si TOrO, YTOGbl COMPOTUBIEHNE YyUacTKa Mexzay Toukamu A 1 B 6bi10 YpesBblyaiiHo Maro.
BbICOKOHAMOpHLIN Hacoc He GyaeT co3aaBaTh LMPKYNSILMIO BOAbl BO BTOPWUYHOM KOJIbLE, MOTOMY YTO Mojatowmii Tpy6onposoa
(0bwmin yyactok Mexay TPOMHWKaMW) SIBASETCS NMyTeM C HaUMEHbLUMM MMAPaBAWYECKUM COMpOTVBEHMeM. Koraa Mbl BKIIOYMM
HU3KOHAMOPHbI Hacoc, oH 6yaeT oTbuMpaTb BOAYy M3 MEPBUYHOIO KOMbLA B Touke A, obecrneuvBaTb €e LUMPKYSLMIO MO
BTOPWUYHOMY KOJIbLly M BO3BpallaTb B MEPBUYHOE KOMbLO B Touke B. 3TO mMpovsonper noTtoMy YTO AaBneHue B Toudkax A u B
NpaKTUYECKN OAHO U TO Xe.

[pyruMu crioBaMu, NEPBUYHbIA HAaCcOC HE CMOXET "3arTywmnTb" BTOpUYHbIM. O6a Hacoca paboTaloT Kak [ABe HE3aBUCUMbIE CUCTEMBI
HakoHeL, Mbl 06ecneunnn ux rpasuiLHoe B3anMoLeNcTBmne

Pacxop BoAbl uepes o6LmMii yuacTok

WNHTEepecHO noCMOTpPeTb, YTO MPOUCXOAUT B obLwem y4yacTke pr60I'IpOBO,Cla. B 3aBMCMMOCTM OT COOTHOLUEHWUS MOLLIHOCTEN
NeEPBNUYHOrO N BTOPUYHOINO HACOCOB U, COOTBETCTBEHHO, BEIMYMHBI PACXOAOB BOAbl, CO34aBa€MblX MNEPBUYHLIM WU BTOPUYHbLIM
HaCcoCaMu, Mbl MOXXEM 3aCTaBUTb MOTOK ABUraTbCA Brnepean, Hasaa, Win He ABUraTtbCa B0O6LLE.BOT Kak 3TO BbIMMSANUT Ha PUCYHKaXx:

| nomok Mﬂﬂﬂ

| OTCYTCTEYET  BropwHoe
KanbLO

BTORMYHLIA 10 /M

Hacoc

Mepe4HOE 100/ ——=10 N
konbLo

[onycTm, Mbl Noaobpanu Kak MepBUYHbIN, Tak ¥ BTOPUYHBIA HACOCHI NMPOWU3BOAMTENBHOCTLIO 101MTPOB/MUH. Korga BTOPUYHBIN
Hacoc He paboTaeT, pacxod, pa3BMBaeMbli MEPBUYHBIM HACOCOM, T.e. 10AMTPOB/MUH, ByAET LMPKYIMPOBaTh MEXAY ToUKaMu A u
B. Bo BTOPUYHOM KOJbLIE HUKAKOWM LMPKYNSLMM He ByaeT.

BTOpM4HOE
KON
S

ETOpHHHEIA
Hacoc

MepBM4HOE

:
konbgo 200/ 10 Afm 20 1/

Mp1 BK/KOYEHUM BTOPUYHOrO Hacoca BECb Pacxof BoAbl ByAeT oTéupaTbCsl B TOUke A M3 MEPBUYHOMO KOJbLA BO BTOPUYHOE.
Pacxon Boabl Yepe3 ob6Lumii yuacTok TpybonpoBoaa 6yaeT HyneBbiM. 3TO NPOUCXOAMT BCIEACTBME MPOCTOro npuHumMna: Bes Boaa,
BXOASLAs B TPOMHMK, AO/HKHA U3 HEro BblMTW. B AaHHOM C/lydae y BOAbl €CTb ABa MyTU BbIXOAA U3 TPOMHMKA. W KakuM nyTem oHa
NOMAET, NOMHOCTbIO 3aBUCUT OT BTOPUYHOIO Hacoca.

[laBaiiTe Tenepb HEMHOTO M3MEHMM YC/IOBUS.
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BoT npumMep He6osnbluoi cucTeMbl. JonycTM, NPOU3BOAMTENBHOCTL MEPBUYHOMO Hacoca 20MTPOB/MMH, @ BTOPUYHOrO Hacoca -
107uTpoB/MMH. Koraa BTOPUYHBIA Hacoc He paboTaeT, BeCb NOTOK B 207MTPOB/MWH OT MEPBUYHOIO Hacoca GyaeT MpoxoauTb
yepes 06LWwmii y4acTok TpybonpoBozaa.

Tenepb BK/OYMM BTOPUYHBIN Hacoc. OH 6yaeT oTbupatb 10AMTPOB/MUH Yepe3 TPolHMK B Touke A. OcTanbHble 10AMTPOB/MUH
nponayT yepe3 o6t yyacTok, a B Touke B K HMM BHOBb MPUCOEAMHSTCS Te camble 10MMTPOB/MWH, KOTOpblE MPOWM MO
BTOPUYHOMY KOJIbLY.

MpaBuno "Bce, 4To BXOANT B TPOVIHMK, AO/DKHO BbIMTH 13 Hero" pevicTByeT. ToNbKo Tenepb Mbl 'paciyenn/m” MeWmnincs NoTok
Ha [Ba HampaBnieHus.. Y Hac UMeeTCsl pacxod BoAbl Yepe3 oblwuii yyacTok TpybonpoBofa, HO OH COCTABASIET /Lb MOSIOBUHY
MOTOKa, KOTOPbI GbiN MPU BbIK/OYEHHOM BTOPUYHOM Hacoce. (TOo, YTO MPOMUCXOAWT B 3TOM Clyyae OYEHb MOXOXE Ha TO, YTO
NPOUCXOAUT B CUCTEME CO BCAChIBAKOLLMMU TPOVHUKAMM).

BTOpMYHOE

20 niv konsUo

BTORMHHEIA
Hacoc

MNepemdnoe 10 A4 = 10 A/
kOnbL0 OfpaTHBIA NOTOK
10 N/

Ho 370 elle He BCe, MOTOMY YTO B MEPBUYHbIX/BTOPUYHBIX CUCTEMAX €CTb elle OAWH MyTb, MO KOTOPOMY BOAQ MOXET ABUraTbCst
BOOMb y4yacTka obulero Tpyborposoga. [JomycTWM, Mbl MOMEHsieM MeCTaMW HacoChl, KOTOpble Mbl TOMbKO YTO MPUMEHSIN.
YCTaHOBMM HacoC MpoM3BOAUTENBHOCTbIO 107WTPOB/MMH Ha MEPBMYHOM, @ HACOC MPOU3BOAWTENbHOCTbIO 20MTPOB/MUH Ha
BTOPUYHOM KonbLe. BOT Tak:

Tenepb CMOTpWUTE BHUMATeNbHO. Korga BTOPUYHBIN HAacoc He paboTaeT, MoTok BoAbl B1OAMTPOB/MWH ByAeT mMpoxoauTb Yepes
o6Wwuin yyactok TpybonpoBoaa, MOTOMy 4YTO Mbl Mofobpany MepBUYHbBIA HAcoC TakoM MPOM3BOAUTENBHOCTW. [pu BKIOYEHUM
BTOPUYHOIO HACcOCa, OH CTAHET OTEMPATb Yepes3 TPOWHUK B Touke A 20MTPoB/MUH. HO Kak OH CMOXET 3To cAenaTb? Beab B 3TOT
TPOWHMK MOCTyNaeT fnwb 10A1MTpoB/MUH

Tenepb onsiTb BPeMsl BCMIOMHWUTb TOT MPOCTON MpuHUMN: "Bce, YTO BXOAUT B TPOMHWK, AO/MKHO BbIMTM U3 Hero". Ho 34ech MOXHO
ero nepedpasnpoBaTb: "Bce, UTO BbIXOAUT U3 TPOWHMKA, JO/HKHO BOUTU B HEro".

Ecnm ™Mbl oTbupaeM 201MTPOB/MUH Yepe3 TPOMHWK, 3HauuT, Te e 20AUTPOB/MUH AO/MKHBI B HEro MOCTYnWUTb C ABYX APYruX
CTOpOH. T.K. MEepBMYHbIA Hacoc obecrieunBaeT b 10MUTPOB/MUH, BTOPWYHBIA Hacoc [omkeH 3abpaTb HefgocTalowme
107UTPOB/MUH € NPOTMBOMOJSIOXKHON CTOPOHbI TPOMHMKa. [lpyrumn crnoBamu, 3abpaTb WX W3 CBOEro COBCTBEHHOrO
LIMPKYNSILMOHHOrO pacxofa. B 3ToMm cnyyae, korpa oba Hacoca pabotatoT, Boaa OyaeT ABuraTbCs BAOSb obllero ydvacrtka
Tpybonposoaa B 06paTHOM HarnpasieHuu.

Tonbko noayMalite 06 MMeloLWMXcsi BO3MOXHOCTSX! MOXHO K MozgaBaeMoli BoAe MOAMEWMBATL 06paTHyl0 BOAY M CO3AaTb
ABYXTEMIEPATYPHYHO cucteMy (6e3 npuMeHeHns TPEXXOAOBbIX KpaHOB), ecnn Bam 3710 Tpebyetcs. MepBUMYHO/BTOPUYHAS cucTeMa
npepocTasnsieT Bam Maccy BO3MOXHOCTEW, ecin, KoHeYHo, Y Bac ecTb xenaHvie paboTaTb rofoBol v pykamu.

MopymaliTe, HanpUMep, YEro MOXHO AOCTUYb, MPUMEHSIS 3TY TEXHWUKY K KOTEJIbHBIM CUCTEMaM.

OCHOBHbIE cocTaBsouwumue OTONUTEsIbHOW CUCTEMbDI
MAapoHHbIE KOT/IbI

3K Jlbtouc Mwunnep, KanuMOPHUNACKWMIA WMHXEHep W u3o06peTaTtenb, BbIABWMHYNT WAEK O CO3AAHUU  BLICOKOCKOPOCTHBIX,
Ma/1006bEMHbIX KOTNOB C TENNOOOMEHHUKOM M3 NpsIMbIX MefHbIX pebpucTbix Tpy6 B 1946 roay. OH 6bin1 yBEpEH, YTO NpUMeHeHne
3TON MAEW YCTPaHWUT MpOLEecChl 06pa30BaHUS HAaKUMW U 3MEKTPONIUTUYECKON KOPPO3UM, KOTOPbIE 3HAUUTENIBHO CHUXAKT CPOKM
3KCMyaTaumm KOTMIOB C YYryHHbIMU CEKLMOHHBIMU W CTaNlbHbIMW TPy6YaTbiMU Tenno0bMeHHWKaMM, KOrAa OHU MPUMEHSIIOTCS B
cUCTeMax Harpesa BOAbl.

B Te nocneBoeHHble roabl MHAYCTpUs obopyaoBaHus Ans 6acceliHoB B HOxHOW KanudopHuM Haxoaunacb B 3a4aTOYHOM
COCTOSIHWM, M KOT/bl DBM Munsiepa okasanucb NPeKPacHo NOAXOASIUMMI A UCMONb30BaHUS B KAYeCTBE HarpesaTeneli Boabl Ans
6acceiiHoB. Ero kotnbl, B 6GONbIUMHCTBE Crly4aeB, YCTaHaBAMBalMCb MOA OTKPbITHIM HeGoM, 6yayun MoaBepXKEHHbIMM
BCEBO3MOXHbIM BO3AeUCTBUSM. OHM paboTany Ha CUIbHO XJIOPUPOBAHHOW BOAE C BbICOKMM COAEPXKaHWeM kucropopa. OHu
paboTanu B yCrnoBUsiX, KOTOpble BblIY HECOU3MEPHMO XYXKe TEX, B KOTOPbIX paboTaeT Noboi BOAOTrPENHBIN OTONUTENbHBIA KOTEN.
W oHn paboTanu B TeYeHne MHOTUX NeT.

YuuTbiBasi 3KCTPEMAsIbHbIE YCIIOBUSI MX 3KCT/lyaTauuu C X/I0PUPOBAHHOM, HACBILIEHHOW KMCIIOpOAOM BOAOM 6GaccelHoB, kKa3anochb
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€CTeCTBEHHbIM MPUMEHUTb 3TW KOT/Ibl B CUCTEMAX BOASIHOrO OTOMSIEHMS MO Mepe TOro, Kak OHW NMOCTOSIHHO COBEPLUEHCTBOBANNUCH HE
npoTsbxeHnun 50-x rogos.

YT06bI 06'b$1CHVITb, YTO Mbl UMEEM BBMAY, PACCMOTPUM OTOM/IEHNE KaK CUCTEMY, COCTOSALLYHO U3 TPEX OCHOBHbIX yacTeit:

KOTEJI, koTopbli Mbl cuuTaem 'feHeparopom Teria’, MOTOMy 4UTO OH BBOAMT TEMNO B MEPBUYHOE KOMbLO MO MeEpE
Heobxo0aMMoCTH;

IMEPBUYHOE KOJIbLJO, xoTopoe Mbl Ha3blBaeM "Cucremosi Tparcriopra Teria’, T.K. OHO [AOCTaBAseT Tenno oT "leHepaTope
Tenna" noasM, HaXoAAWMMCS B AOME, U, HAKOHeL,

OTOITUTEJIbHBIE ITPUBOPHI, i "Pacripegesmrtesnn Tensa’, NOTOMY YTO OHW pacnpeaensitoT Tenso Tyaa v Toraa, rae v Korae
OHO TpebyeTcs.

PaccMOTpUM KaXayto U3 3TVX YacTei.

KoTten - reHepaTtop Tenna

[Ba ManeHbKuX nyyiue ogHOro 60sibLIOrO

Bbl AOMKHBI NOAGMPATL KOTEN MO MOLHOCTH, PacCuMTLIBas Ha CaMmble XyAlune yCioBus. Mpy CUibHOM BETPE M OTpULATENbHBIX
TeMnepaTypax Hapy>HOro Bo3ayxa KOTes Jo/KeH NPOM3BOANTbL AOCTaTOMHOE KOSIMYECTBO Tersa Ansl TOro, 4Tobbl Ball 3akasumk
yyBcTBoBan cebsi kKoMopTHO. Ecnn Bbl npaBuabHO Noao6panu KoTesn, To OH A0MkeH paboTaTb MOCTOSIHHO B CaMblil XONOAHbIN
(pacueTHblit) AeHb roaa. BoT Ans yero Hy)xeH pacyeT TEMnonoTepb.

MEpEMHHOE
KOMNBLD

A Tenepb NoayMawTe BOT O YeM: B /0604 APYrod AeHb roaa KOTES CIIOCOGEH POM3BOANTD TEN/Ia ropasao BO/bLIE, YEM TPebyeTcs
EcTb nn cMbicn B TOM, 4TO KOTen paboTaeT Ha CBOK MOJSHYK MOLWIHOCTb B [HW, KOrga HapyxHas TemnepaTypa 0 wam +5°C:
KOHeuHo, HeT.

VIMEHHO B Takue, MeHee XONoAHble AHW, KOT/bl, MOAK/IOYEHHbIE MO MPUHLMMY MEPBUYHO/BTOPUYHOWM CUCTEMBI, MOKAXKYT CBOE
MpenMyLLeCcTBO, NOTOMY YTO 6yAyT MPOM3BOAUTL MMEHHO CTOMbKO TEM/a, CKOSIbKO HeobXoauMo A1 KOMMeHcauun TennonoTept
3[aHMs B [aHHbIN MOMEHT. 3TO AaeT BaMm [Ba mpevMyLLecTBa, KOTOpble MOXHO WMCMOMb30BaTh B MHTepecax Balero 3akasuuka:
KOMMOPT 1 3KOHOMUS. 3TO JaeT BaM JTyHLINE apryMeHTbl MO CPaBHEHMIO C BaluvMu KOHKypeHTaMu.

Hanpumep, obuas notpebHOCTb 34aHWst B Ternne (OTOMNSIEHME NC ropsyvee BofocHabxeHne) -150kBT. Bbl MoxeTe nogobpatt
OAVH KOTeN Takol npoussoauTenbHocTu. OH ByaeT obecneunBaTb 3A4aHWe TENIOM U ropsiyeil Boaol B Ntoboi AeHb roaa, HO Ans
60MbLNHCTBA AHEN B roAy ero MOLHOCTb ByAeT CIULLIKOM Bennka.

OpHako, pacnpesenvs Tpebyemyto NpPOU3BOAUTENBHOCTb MEXAY ABYMSl KOTNaMu, ckaxeM, no 75KkBT kaxabli, Bbl ofiHOBPEMEHHC
peLImnTe HECKONbKO 3aAau:

BTOpMMHOE KONBLO

MEepBH4HLIR MEepEMHHOE
Hacoc koMb

Bo-riepBbIx, pazAeB Harpy3Ky, Bbl MpU3Ham, YTo HE KaxAbivi AEHb ro4a SBSETCS CaMbIM XO04HbIM AHeM. TIo "cpeaHuM" aHsV
OTOMNUTENBHOrO ce30Ha 6yaeT paboTaTb TOMbKO OAWMH KOTEN, MpU 3TOM MPOM3BOAS AOCTaTOYHO Ternsa Ans oborpesa. M3-3a Toro,
YTO MPOU3BOAUTENBHOCTb 3TOTO MEHEE MOLHOMO KOTna 6/ivke K (hakTUYeckuM TernaonoTepsM 3haHus B Takue "cpeaHue" AHu,
pabouvie uKnbl Manoro Kkotia 6yayT 6onee NpoAO/HKUTENbHBIMU, YEM Y OAHOIO KOT/Ia ABOVHOM MOWHOCTY. Mpy NpUMEHEHUW ABYx
KOT/IOB MEHbLLEN MOLLHOCTM 3HAYWUTENbHO MOBbLILWAETCS 06Last 3KCryaTauMoHHast SPMEKTUBHOCTb 33 CYET CHUXKEHUS MOTepb E
ropsyem pesepse (T.e. NOTepb, BbI3BaHHbIX ECTECTBEHHBIM OX/TaX/AEHUEM HEpabOoTaloLLero KoT/a). 3TO TakKe CHWKAET pacxodbl He
TOMN/MBO.
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EcTecTBeHHO, MO Mepe TOro, Kak MOroAa CTaHOBUTCS XONMOAHee, B paboTy BK/IOYMTCS BTOPOW KOTEN, MPUCOEAVHEHHbIV
NoC/neAoBaTesNbHO, YTO6bI MOMOYb MEpPBOMY MOAAEPXKMBATL TpebyeMyto TemMnepaTypy B NEPBUYHOM KOMbUE. Jpyrvmu CioBamm, 3T
21Ba MasibIx KOT/Ia 6yAyT paboTars, Kak 04uH 60/IbLUION, HO TOJIbKO B CaMbIE XO/IOAHbIE AHH.

Bo-BTOpbIX, yCTaHOBUB [Ba KOT/IA, Bbl rosyqaere 3amedaresibHoe rpeuMylLecTBo, OTCYTCTBYIOLEE B CIy4ae C OHUM GOJIbLUMM
KOT/10M. BEpOSITHOCTb TOrO, 4TO 06a KOTNa OAHOBPEMEHHO BYAYT HyXX/AaTbCsl B PEMOHTE, O4YeHb Mana.

OTa BaXkHas uepTa SBNSETCS MPUUMHOM TOro, YTO TAKOrO TWUMA CUCTEMbI MPUMEHSIOTCS B GOMbHULAX, LWIKOMax, AETCKMX cajaXx.
MpOCTO HEBO3MOXHO AOMYCTUTL, YTO6bLI OHM OCTaBanucb 6e3 Tenna.

B-TpeTbux, MogKIoYMB KOT/IbI 10 [PUHUMITY [1EPBUYHO/BTOPUYHON CUCTEMbl, Bbl UCK/IIOYUTE  MPONYCKaHNe BOAbl YEpE:
HEPaboTaroLMii KOTE/T. DTO 3HAUUT, YTO Bbl CHWU3UTE TEMIONOTEPU Yepe3 KOHCTPYKUMIO M 06IMLOBKY KoTna. PaboTarowmii koter
6yneT nNpou3BoAUTb Ternso, TpebyeMoe CUCTEMOM, A OTKIOYEHHbIM KOTen 6yAeT kak Gbl OTCEYEH OT CUCTEMbI 3aABUXKAMU, XOTS
HUKAKMX 3a[BWKEK HA CAMOM [Jiefie HeET.

ITO NpenMyLLEeCTBO B COYETAHNUM C MasIOEMKOCTHOM KOHCTPYKLMEN KOTa ele 6oee yBenmumBaeT obLuyio 3hdekTBHOCTL paboTb
CUCTEMBI.

Ho un 3710 ewye He Bce. [aBaliTe NOAHNMEMCS eLle Ha OAWMH YpoBeHb, A06aBUB K cucTeMe Npubop ynpaeneHus EM2. 3TOT NpoCcTon v
Heaoporovt Npubop 3acTaBfsiET BTOPUYHBIA LIMPKYISILMOHHBIA HAcoC KOT/a paboTaTb elle B TeUYEHWE HECKONbKUX MUHYT MOC/E
TOro, Kak OCHOBHbIE rOpenku KOT/1a OTKIOUMANCh. TeM CaMblM HAacCOC OTBOAWT M3ObITOYHOE TEMI0 OT MEAHOro Tens00bMeHHNKa v
NepeHoCUT ero B NepBUYHOE KONbLO. /Ipu 3ToM EMZ2 O/IHOCTBIO YCTPaHSET NOTEPU KOT/Ia B rOPSIHEM PE3EPBE.

Korga koTnibl paboTatoT B NMepBUMYHO/BTOPUYHOW cucTeMe, Bbl MoxeTe pacnpenenvTb obllyto Harpysky Ha 6oniee YeMm ABa KOTNa,
ecnu TpebyeTcs.

OfHako Mbl MPULLIN K BbIBOAY, YTO MaKCMManbHOE YMCNO KOT/IOB, KOTOPOE MOXHO peKoMeHAoBaTb Aist 3(hdeKTUBHOMC
NpUMEHEHNs! B NepPBUYHOI/ BTOPUYHON cUCTeMe -yeTkipe. MNpyunHa NpocTa: 3KOHOMMYecKast Bbirofa OT YCTaHOBKM 6onee YeTbipex
KOT/IOB TaK HEBENIMKA, YTO HE OKYMaeT AOMOSIHUTENbHBIX YCUIUIA MO MOHTaXY.

100], %04 507 Honb

Ho npeactaBbTe cebe BO3MOXHOCTW YETbIPEX KOT/I0B, OObEAMHEHHBIX B MEPBUMYHO/BTOPUUHYIO CUCTEMY, KaXKAbIA U3 KOTOPbIX
MOXKET MEPEKIYATLC M3 PeXnMa MaKCUMasnbHOM MolHOCTM (100%) B pexmM MOHWKEHHOM MowHocTv (50%) m obpaTHo. Bb
MOXeTe UMETb YeTblpe KOTNa, YyTKO pearnpyowmx Ha NoTpebHOCTU CUCTEMbI B Tense U pacnpeaensiolmx Mexay coboit Harpysky
3TOMN cUCTEMbI. [OpenKyM OAHOTO MU [ABYX KOT/IOB MOryT paboTaTb B peXvMe MakcUMaribHOW MOLLHOCTYM, B TO BPeMsl, Kak FOpesiky
TPeTbero KoTna paboTaloT B pexuMe MONMOBWHHOW MOLIHOCTM, @ YeTBEPTbI KOTEN B 3TO BPeMsi OTK/IOYWNICS WM HaxoauTcs E
pesepse.

[pumeHss Takyro CTpaTero, Bbl MMEETE BO3MOXHOCTb "TOHKOH HaCTPOsKM " CUCTEMbI 1104 TOTPECHOCTY B TEM/IE M ropsyest
BOJE HA KaxXAbIii AEHb B rofy.
Bbl nonyyaeTe cpasy ABa NpeuMyLLECTBA: KOMMOPT 1 SKOHOMMIO.

06Bs3Ka KOT/IOB POCTa B MOHTaXE. Bbl MOXETE CMOHTUPOBATL KaK Ma/leHbKYIO BbITOBYIO CUCTEMY, TaK U GOIbLLYIO
MHOIOKOT/IOBYIO [IEDBUYHO/BTOPUYHYIO cUCTEMY. ITO Tak rpocTo!

Bbl MMeeTe BO3MOXHOCTb YCTaHOBWUTb ABa (Mnm Gonblue!) koTna , 6naroaapst x ManbiM rabaputaM U Becy, Ha TOW Xe niowaam,
KOTOPYIO 3aMET OfMH KOTEN C YYTyHHbIM CEKLUMOHHBIM WK CTaNbHbIM TPy6YaThiM TEMI006MEHHNUKOM. Bbl 06HapyxuTe, uTo Balm
MaTepuanbHble 3aTpaThbl 6yAyT CPaBHUMbI C 3aTpaTaMu Ha CUCTEMY C OAHWM KOT/IOM.

Tpe6oBaHus K pacxoay BoAbl Yepes KoTen

Pacxoa Boabl Yepes KOTEN SBNSETCS BaXHOW BENMYMHON B NOBOI CUCTEME, HO Mbl MPUAAEM e OCOBEHHO BAaXXHOE 3HAYEHWE, T.K.
KOTenN B NepBUYHO/BTOPUYHOI cucTeMe siBnsieTcs "FeHepaTopoM Tenna". OT Hero TpebyeTcs nogada onpeaeneHHoro Konmyectsa
Tenna B NepBuYHbIN TPy6ONpoBOA B OnpeaeneHHoe BpeMms.

TaK Kak KOTes BK/OYEH BO BTOPUYHOE KOJbLO, MMAPaBINYECKM HE3aBUCKHMOE OT BCE OCTasIbHOWM CUCTEMbI, Mbl NOAGMPAEM
AnamMeTpbl TPY6OnpoBOAOB ero 06BA3KM M pa3Mep Hacoca, MCXoAs TOMbKO M3 napaMeTpoB koTna. (MofobHbIM 06pa3oM Mbl
paccunTbIBAEM pacxodbl B CUCTEME U HarpeBaTenbHbIX Npubopax). Cregys 31ov cTpatermm Bel, Kak npasusio, nogbepere
HEBO/IbLLIOH, AOCTYITHBIN LMPKYISLNOHHBIN HACOC A/15 KOT/1A. Bbl TAKXKE, BO3MOXHO, OBHaPY)XUTE, YTO TPYO A/15 BTOPUYHOIO KOJTbLI
(06B513K1) KOT/IOB IOLL/IO MEHBLUE, YEM IT0TPEBOBAIOCH bl IPU YCTAHOBKE O4HOIro 60/IbLIONO KOT/Ia.

Mbl pekoMeHayeM, YTo6bl NOBbILIEHNE TeMMepaTypbl BOALI NpW ee Npoxoae yepes KoTes 6bi10 He 6onblue 14°C. A NOCKONbKY
MoBbILLEHME TeMNepaTypbl BOAbLI U e pacxos Yepes3 KOTen M3BECTHON MOLLHOCTY XECTKO CBsi3aHbl, TO BO3HMKaeT Tabnuua
PEKOMEHI0BAHHbIX PacX0f0B Yepes KOT/Ibl BCEMO AMana3oHa MOLLHOCTEN.

CBsI3b pacxoza BoAbl Yepes KOTeS C MOBbILUEHUEM ee TeMnepaTypbl B KOT/IE ONpeAensieTcs TeM, YTO BOAA AO/HKHA YHECTU € coboit
13 KOT/a BCE BblAENEHHOE B KOT/NE Tenmo.
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= 49
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Tabnmua pacxodos Bogbl 110 BTOPUYHOMY KOJbLy KOT/IA (fpM nepenage temneparypsl 14°C), anaMeTpos Tpy6 v npesiaracMbly
TUINIOPa3MEPOB HACOCOB

Pacxoa Pacxon [nameTtp
MoTtepu Hacocbl Hacocbl
MowHOCTb KOTNa, KBT BOAbI  BOAbI TpY6,
> Hanopa B koTne, M Grundfos DAB

n/MuH M.Ky6/4yac aioim
30 30 18 15 012 UPS-32-60  A-50-M
40 42 25 15 0,18 UPS-32-60 A-50-M
60 61 37 15 0,37 UPS-32-80  A-56-M
75 76 4,6 15 0,64 UPS-32-80  A-56-M
95 95 57 15 1,04 UPS-32-80  A-56-M
120 125 7,5 2 0,34 UPS-32-80  A-56-M
140 148 89 2 0,49 UPS-40-120F BPH-60/280
170 178 10,7 2 0,67 UPS-40-120F BPH-60/280
200 208 12,5 2 0,95 UPS-40-120F BPH-60/280

(B Tabnuue daHbl LMPKYNSUMOHHble Hacockl dvpM Grundfos n DAB, kak npuMepbl. Bbl, KOHEYHO, MOXETE MPUMEHSTb HacoCb
[PYrMx MpOU3BOAMTENEN C TaKUMM K€ XapaKTEPUCTUKAMU MPOU3BOAWUTENBHOCTU W Hanopa). Bcerga BTOPUYHBIM KOTE/IbHbIM
HAcocom 3akayvBasite BoJy B KOTE/. [pyrMu CfioBaMW, HAacoC AO/MKEH OTKauuBaTb BOAYy OT OOLIEro yyacTka MepBUYHOrO V
BTOPUYHOIO Kosel,. BTOPUYHBIN KOTENbHBIN HAacOC UCMOMb3yeT 3TOT OBLMI yyacToK TpybonpoBoAa Kak CBOM "paclumMpUTeNbHbIY
6ak".

B nepBMyHO/BTOpPUYHON cucTeMe Bam notpebyercs yCTaHOBUTb TOMbKO OAWH pacluMpuTeNbHbIA 6ak, HE3aBUCKMO OT TOrO, CKOJIbKC
KOTNIOB Bbl ycTaHaBnuBaeTe. M Bbl Bcerga AOMKHbI yCTaHaBNMBaTh 3TOT 6ak Ha MepBUYHOM Kosible. KOHEeYHo, ecnu XenaerTe,
MOXeTEe YCTaHOBWUTb HECKONbKo 6akoB. Ho MX HeobXoaMMO COeauHUTb Mexay coboi Tak, YTobbl BCE OHU MPUCOEAMHSNIUCH K
NepBMYHOMY KOJIbLly TO/bKO B 0fHOMN Touke. (MoapobHee 06 3TOM - HUXE.)

Meper4HOE
KoneUo |

PaclwmpuTENEHEIR
Gak

3TO nepBUYHOE KOMbLO siBNsieTcs Cuctemoi TpaHcropTvpoBku Tenna. OHO SBNSETCA BTOPbIM 3/IEMEHTOM CUCTeMbl. [laBaiiTe
paccMOTpuM ero nogpobHee.

Cuncrema TpaHCNOPTUPOBKMU Tenna

MepBuyHOE KOMbLO

MpencTtaBbTe cebe NEpBUYHOE KOMbLO Kak MOHOPESLC, KOTOPbIM OMOSICHIBAET 3faHUE MO MEepUMETPY W TPaHCMOPTUPYET Tenso o1
KOT/IOB K OTOMUTENbHbIM Mpubopam. 3TO GOMbLIOW KOMbLEBOVW TPy6OMpPOBOA C OTHOCUTENIbHO MAaneHbKUM  LIMPKYSILMOHHBIM
HacOCOM, FOHSIIOLLMM BOZY MO Kpyry.
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MepErHHOE
KObLD

Ecnm Temnepatypa Bosbl B MEPBUYHOM KOJILLE NAAAET HIKE OINPEAESIEHHOIO 3HAYEHUS, KOT/IbI IOCbIIAIOT B HErO AOMO/THUTE/ILHOE
KO/IMYECTBO Tern1a. EC/m 30HbI OTOMIEHNS MCITbITHIBAIOT MOTPEOHOCTE B TEM/IE, HACOCHl 3TUX 30H OTOMPAIOT U3 HEro TE/IO0, Tak, Kar
ec/m Bbl MEPBUYHOE KOJIbLO GbI/IO MPOAO/DKEHNEM KOT/Ia. Tenepb Bbl MOHMMaeTe, NoYeMy MOXHO Ha3BaTb €ro "7paHCropTHOF
Tenna?

e

cHncremon

B npocTeiiieM BapuaHTe UMPKYMSLMOHHBIM HAcoC MEpPBUYHOrO KonbLa Ao/MkeH paboTaTb MOCTOSHHO B TeYeHWe BCerc
OTOMUTENIBHOTO CE30Ha, T.K. Bbl He 3HaeTe, Korja v Kakasi 30Ha 6yAEeT UCTIbITbIBaTb NOTPEBHOCTL B TEMJE.

Ecnn xe Bbl ucnonb3yete oauH M3 AOCTYMHbIX 3NEKTPOHHbIX KOHTponnepos («AKBATPOJ1-2000», «KACKOH», « RVT-06» v
T.M.) ANS yNpaBnieHus KOT/IaM1 M HacoCaMm 30H, TO 3TOT KOJbLIEBOM LMPKYSISILLMOHHBIA HACOC MOXKET HaXOAWUTLCS U B BbIK/IOYEHHOM
COCTOSIHWW, KOrZja H OHa U3 30H He UCTbITbIBAET NOTPebHOCTM B Tenne.

Bbl noabepeTte LMPKYNSLUMOHHBIM HAaCcOC NEPBUYHOIO KOJbLia MO pacxoay v NoTepe Hamopa TobKo 3Toro konbla. Ckopee Bcero, Bb
noabepete ManeHbKUM, NErKOAOCTYMHbIN HAcoC, T.K. MEPBUYHOE KOJbLO MMEET JWLLb HECKOJbKO KOJMIEH U He BKIOYaeT B cebsl Hy
KOT/IOB, HW OTOMUTENbHbIX NpuBopoB. MoaToMy obliee ruapaBAnYeckoe COMpOTUBMIEHWE ero o4eHb Mano. lMepBuYHOe KOsbLo -
TOMBKO BbICOKOCKOPOCTHAsi MarucTpasb AJist MOTOKa BOAb.

BoT ele 0AHO NpeuMyLLEecTBO NepBUYHO/ BTOPUYHOW CUCTEMbI. MpU YCTPOICTBE KOMMEPYECKON OTOMUTENbHOW CUCTEMbI C OAHUN
KOT/IOM M OAHWM HacocoM, Bam nouTtu Bcerga notpebyercss Hacoc 6GoMblION MPOM3BOAWMTENBHOCTU, KOTOPbIA HEOBXoAMMC
yCTaHaB/IMBaTb Ha CreumanbHoe OCHOBaHMe. Takve HacoChl ropasao A0poXe, Kak Mo LeHe, Tak U Mo CTOMMOCTU UX YCTaHOBKU, Yev
MasIOMOLLHbIE HacoCbl, MOHTUPYEMble HEMOCPEACTBEHHO Ha Tpybax ( /7 - /ine ). bonbluve Hacochl TPEDYIOT YCTaHOBKM Ha TSXKEblx
6eTOHHBIX (PyHAAMEHTax, MX HeobXOAMMO LEHTPUpoBaTb (B T.4. MPU MOMOLUM LIEMEHTHOW CTSXKKM) Kak MpW YCTaHOBKE, Tak v
nepuoauYecku npu akcnnyatauun. OHW 3aHMMAIOT 3HAYMTENbHYLIO M/I0LWAAb NMOMELLEHNUI U 06bIYHO TPebYIOT 3HaUUTENBHON ANWHD
noABOASLMX TPYEONpPOBOAOB, UTO6bI M36exaTb BbIXOAA U3 CTPOS MOALIMMHUKOB.

Bbl mM36exuTe BCex 3TWMX 3aTpaT Mpu YCTPOWCTBE MEPBUYHO/BTOPUYHOM CUCTEMBbI, MOTOMYy 4YTO GyAeTe MMeTb Aeno C Psaov
MafieHbKMX HaCOCOB, YCTaHAB/IMBAEMbIX HEMOCPEACTBEHHO Ha TPy6ONpoBOAAX.
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Pacxopn TensioHOCcUTeNs B NEPBUYHOM KOJbLe

Ha camom pene, B nioboii cucTeMe, MepeHOCsLell Temso C MOMOLWbIO MOTOKa HarpeToil BoAbl, CrpaBeAnvBO 4YyTb 6Gonee
YHMBEpCcanbHOE COOTHOLLEHME, YeM TO, KOTOPOE Mbl paHee yrnoMsiHynu ( Qn = Pn ) ans nepenaga Temnepatypsl B 140C.
TennoBasi MowHocTb P (B KwunoBaTTax), BblAeneHHasi (paccesiHHas WM MOrJIOLWeHHas) Ha foboM yyacTke ruapaBnnyeckor
TEMNOBOM CUCTEMBI CBSI3aHa C pacxooM (NMpoTOKoM) BoAbl Q (B NUTpax B MUHYTY) Yepes 3TOT y4acToK M MepenajoM TemnepaTypb
(B rpaaycax) npocToit (opmynon:

Mo3ToMy, HeO6X0AMMBIV pacxos BOAbl B MEPBUYHOM KOJbLIE PaBEH CyMMapHOW TEMIOBON MOLLHOCTY BCEX MOTpebuTenen, ecnm Bac
yCTpavBaeT 06w nepenaz Temnepatypbl B 140C. ECiv No KakMM-TO NpuyMHaM Bobl XoTUTe, YTOBLI OH 6blf MeHbLUE —
NPOMNOpPLMOHaNbHO YBENUUMBaKTE pacxod (Mu yMeHbLUalTe ero, eciv BaM HyxeH 6onbLlunii nepenas TemnepaTyp).

Mocne Toro, kak Bbl onpeaenvnu pacxod, Bam npeactonT BbibpaTh AMameTp Tpyb NEPBMYHOrO KOMbLA.

A5 Toro, 4tobkl 1o406pars ANameTp

TPy60rpPOBOAa MEPBUYHOIO KOJIbLA,

BOCII0/Ib3YUTECH CIEAYIOLLEN Tab/IMLEN.!

Ovametrp Pacxoa
1" 30 n/MuUH.
11/4" 53 n/MuH
11/2" 83 n/MuH.
2" 170 n/MyH

21/2" 320 n/MuH.

3HauyeHUs BENMYMH B 3TON Tabimue OCHOBaHbl HAa MPUHSITHIX B MPAKTUKE COOTBETCTBUSX AMAMETPOB TPy6 pacxoaaM BoAbl. ITv
npaKTUyeckne pacyeTbl OCHOBaHbl Ha TOM TpeboBaHWM, YTO CKOPOCTb BOAbl B TPpybax He AO/MKHA AOCTUraTh LYMOBOrO Mpeaen:
(npubnusuntenbHo 2 MeTpa B cexyHAY), N 06bI4HO OHa OKa3blBaeTcs B Anana3oHe 1-1.5 m/c.

Tenepb, korga Bbl 3HaeTe HeobXOAMMbIN Pacxof Yepe3 MepBuUYHOE KOMbLO, ANs Bbibopa LMPKYISILMOHHOMO Hacoca NepBUYHOIC
KonbLia Bam HeobxoanMo onpeaenutb TpebyeMblit Hanop. Bocnonb3yinTech 3TuM:

SMMNNPUYECKOE MPABWIO

Ha kaxxgbie 10 MeTpOB A/IMHbI NEPBUYHOIO KoJbLa Tpebyerca 0,6 MmeTpa Hanopa Hacoca.
Hanpumep, ecnm obwas anmHa Tpy6onposoaa nepBMYHOro kosibLa 90 MeTpoB, Hanop Hacoca
AOJOKeH 6bITb 5,4 MeTpa.

(TTpv1 3TOM Mbl MCXO[MM U3 YKA3aHHBIX BbILLIE PACXOLO0B BOAb! M PEKOMEHAOBAHHBIX ANAMETDOB)

TO NpocTo, He npaega nn? Tenepb Bbl3HaeTe pacxod BoAbl M NoTepto Hanopa. Bce, uTto Tenepb TpebyeTcs - nogobpaTb Hacoc nc
KaTanory npov3BOANUTENS.

KpoMe LMpKyNsILMOHHOrO Hacoca, Ha NePBUMYHOM KOJibLiE YCTaHaBMMBAOTCS pacLUMpUTENbHbIA 6ak CUCTEMbI, BO3AYXOOTAENUTENb V
BEHTW/b NMOZaYu NOAMUTOYHON BOABI.

Bcerga ycraHaB/IMBaiTe UMPKYJISIUNOHHbIH HACcOC TakMM o06pa3oM, 4Tob6bl OH "OTKa4ynBan" Bogy M:
paclmMpHTesIbHOro 6aka; 1 3aroJIHINTE CUCTEMY BOAOH B TOYKE MPHCOEANHEHMNS PaCLUMPHUTE/IbHOIro 6aka.

Tak Kak paclmpuTenbHbii 6ak noabupaeTcsi, Mcxoas vM3 obbema Boabl B cucTeMe, Bbl nonyyaeTe 60sblIOe MPEeUMYLLECTBO,
yCTaHaB/IMBasi MasioEMKMI KOTe BMECTO KOTJIOB C YyryHHbIM CEKLIMOHHBIM MU CTaslbHbIM TPy64aThiM TENI006MeHHNKaMm, KOTOpbIE
MMetoT 60bLION BOASAHON 06bEM.

18 BaxHas 4ePTa ro3B0JISET MPUMEHSTL PACLUMPUTE/IbHBIE 6aKu ANapparMeHHOro TUIa MUHNMAE/IbHBIX Pa3MEPOB (M CTOMMOCTH.
370 yBE/MYNBAET Ballly KOHKYpPEHTOCTOCOOHOCTb
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Ba)xHas AeTasib - MECTO YCTAHOBKM pacluMpuTesibHOro 6aka

PaclumpuTenbHbiii 6ak ABNSIETCS "TOUKOW HEM3MEHHOro AaBneHus" B M0G0 3aKpbITOM MMAPaBIMYECKON cUCTeMe. DTO MEeCTo, TAE
nepenajg AaBneHui, pa3BMBaeMblii paboTalolMM HAacoCOM, HE OKa3blBaeT HMKAKOro BO3AEWCTBMS Ha CTaTMuyeckoe AaeneHue. He
CaMOM [ene, UMPKYIAUMOHHBIA HAcoC WCMOMb3yeT pacluMpuTenbHbId 6akK, Kak TOYKy OTcueTa, ANs Toro, uTobbl "3Hars, urc
Aenarp”.

EC/m Hacoc oTkaymBaeT Bogy OT PacluvpyTe/IbHOro 6aka, To nepenas AaB/eHns, CO3AaBaEMbIii HACOCOM, GyAeT MpubaB/IsThCs
BE/MYMHE JaB/IEHNUS 3aIT0/IHEHNS (CTATUYECKOMY AAaB/IEHUIO) CUCTEMBI,

ECc/mm HAacoc Haka4YmBaeT BOJY B PacluMpmTe/IbHbI 6ak, To fepenasn AaB/aeHus, CO34aBaeMblyi HACOCOM, ByAeT "Bbryntatecs” u:
CTaTNYECKOro Aas/IeHNS] CUCTEMBI.

[lonycTuM, Halw Hacoc co3aaeT nepenaj AaeneHus B 10 MeTpoB BoasHOro cronba (M.B.C.). [lonycTuM, Takxe, YTO Mbl 3ajanv
CTaTU4ecKkoe aB/eHne B Halel cucteme (B paclumputesisHoM 6ake) - 15M.B.c.(npubnusntensHo 1.5 atMocdepb).

Ecnn Hacoc oTkauvBaeT BoAy OT 3Toro 6aka, AaBneHuWe Ha HamopHoM naHue Hacoca 6yaet 25M.B.C., Korga OH paboTaerT.
[laBneHue Ha ero BcacbiBawlleM dnaHue 6yaet 15M.8.c. (YUnTbiBasi, YTO OH PacronioXeH B HEMOCPEACTBEHHOW 6/IM30CTH OT TOYUKY
NpUCcoeanHEHNS paclumMpuTenbHoro 6aka).

MepEMYHDE
KOnbLO

M epBMHEIA
Hacoc

PacluMpUTENEHEIA
Oark

KOTEN

Tenepb CMOHTVMPYEM HacoC C ApYrol CTOPOHbI OT paclumpuTesnbHoro 6aka. Toraa Hacoc 6yAeT HarHeTaTb BOAY MPSIMO B TOYKY
NpUCOeANHEHUS pacLUIMPUTENbHOMO 6aka K NepBUYHOMY KOJibLly. NP 3TUX YC/IOBUSIX, Kak TONbKO Hacoc ByaeT BK/OYEH, AaBNEHUE
C ero HarnopHoi CTOpoHbl ByAeT TeM xe - 15M.B.C., HO aB/feHne Co BCacbiBatoLeN CTOPOHbI yrnageT Ao 5M.B.C.!

BuauTte? Ecnm BKIOUMTb HAcOC B KOJbLO TakuM 06pa3oM, nepenaj AaBfieHUsl, CO3AABAEMbI HACOCOM MPOSIBUT cebsl Kak MnafeHue
[laBfleHnsl Ha BcacbiBatollell CTopoHe. Boja mpopomkaeT LMpKy/SMpoBaThb, MOTOMY YTO BCE e OCTaeTcsl Mnepenaj [aBfieHus E
10M.B.C., HO yKa3aHHOe najeHue AaBfeHns MOXET co3a4aTb NpobneMy yaaneHus Bo3ayxa U3 CUCTEMbI.

Bo3ayx Bcerga npycyTCTBYET B PAaCTBOPEHHOM BUAE B BOAE, UMPKY/IMPYIOLE) B CUCTEME, HO B C/Iy4ae, Korga Harop Hacoc:
1a43€ET, BO3AYX BbIXOANUT U3 PACTBOPA M OBPA3YET Iy3bIPbKH.

3T0 O4YeHb HaMOMWHAET TO, YTO MPOWUCXOAMUT, Koraa Bbl B36onTaeTe GyTbiKy C ra3vpoBaHHOM BOAOW, @ 3aTeM OTKyNnopwuTe ee.
Pe3koe nazeHve [aBneHusi, NpoMCXoasLuee Mpu CHATUM KPbILLKW, BbICBOGOXAAET ABYOKWUCH Yriepoaa, pacTBOPEHHYIO B BOAE, MpVv
3TOM OHa NepexoauT B Ny3bipbky rasa. (Bbl 3HaeTe, YTo BbiBaeT Aanblue.)

Mbl 6bl XOTenun u3bexatb Npo6neM, Bbi3bIBAaEMbIX BO3AYXOM B CUCTEME, M MMEHHO MO3TOMY PEKOMEeHAyeM, YTObbl HacoC BCerae
oTKauMBan BoAy OT paclumpuTenbHoro 6aka. (M MOMHUTE, 4TO BTOPUYHblE (30HHBIE) HACOChl WCMOMb3YIOT B KayecTBe CBOErc
"paclumpuTenbHoro 6aka" obLwuit y4acTok Tpy6onpoBoaa Mexay NepPBUYHLIM U BTOPUYHBIMI KOJbLi@aMu).

Mo Toii e caMoli MpUYMHE MOANUTOYHAsi BOAA AO/MKHA NojaBaThbCsl B CUCTEMY B TOYKE MPUCOEAMHEHUSI pacluMpuTenbHOro Gaka.
3TO eAMHCTBEHHOE MECTO CUCTEMbI, B KOTOPOM AaBfieHWE He MOABEPXKEHO M3MEHEHMIO paboTaloWMM LIMPKYASLMOHHBIM HAacOCOM.
3TO eAMHCTBEHHOE MEeCTO, MO KOTOPOMY MOAMMUTOYHLIA BEHTUMb "MOXET MOSyYnTb MHMOPMaLMIO" O TOM, YTO B AEACTBUTENIbHOCTY
NpOUCXOAUT B CUCTEME.

A Ternepb paccCMOTPWM, Kak Mbl pacrpesenuM To Ternso, KOTOPoe NMpou3Benu.

Pagmartopsbl - pacnpeaenvrenu Tensa

Bbi6op AnameTpa noasoasMX TPy6

PaboTa paavaTopoB 3ak/OYAETCS B TOM, YTOObl MPUHSATbL TEMNO, KOTOPOE Mbl MPOM3BENM B KOTENbHOW - TEMIO, KOTOPOE
nepeMeLLaeTcs no opbuTe NepBUYHOrO KOMbLA - U NepeaaTb ero B Te MecTa, rae HaxoasTcs moau. Pagmatopbl (M MX BTOPUYHBIE
KOmMbLA) SBASIOTCS MOCIEAHUM 3NIEMEHTOM HalUel MepBUYHO/BTOPUYHON cucTeMbl. Eciv Bbl npaBunbHO nogobpanu no pasmepav
BCE Mpeablaylume 3MeMeHTbl,Bceraa byaeT TpebyemMoe KONMYeCTBO Tersia Mexay TEMW CaMbiMU ABYMSI PSLOM PAacrofOKEeHHbIMY
TPOWHWKaMK, KOTOPbIE COEAMHSIIOT MEPBUYHOE KOSbLIO CO BTOPUYHBLIMK KOMbL@MW paanaTopos.
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BTOPWYHBIN LIMPKYSLUMOHHBIN HAacoC BK/KOYUTCS MO KOMaHAe 30HHOro TepMOperynisitopa Ans Toro, YTobbl co3gaTh nepenas
[laBNEeHNIN BO BTOPUYHOM KorbLie. Koraa noTpebyeTcs, STOT HAacoC HarHeTeT Heo6X0AMMOe KONMYECTBO Tensa B paayaTopbl.

Bbl 4O/MKHBI NoA06paTh AMAMETpbI NOABOASLIMX TPY6 paaMaTopoB Tak, UTObbl OHM COOTBETCTBOBA/IM pacxody Bofbl, HEO6X0AMMOMY
KaXKI0W OTAENbHO B3STOM 30He. Crnocob BblUMCIEHUS — NpexHuin. CHavyana oueHuTe TennonotTepu (MOLWHOCTb) KOHKPETHOM 30Hb
OTOMMEHMS. 3Has MOLIHOCTb M TpebyeMblll Nnepenag TeMnepaTyp, BbIUMCIIUTE PacxoA TerjoHocuTenst (BoAbl) Yepes 30HY, a 3aTev
no Tabnuue — avameTp Tpy6. Hanpumep, Ucxoas w3 Toro xe camoro 14-rpagycHoro rmepenaga TemnepaTypbl BoAbl B CUCTEME, C
KOTOPbIM Mbl paboTanu 10 CUX Mop, Mbl MPUXOAUM K ClIeAyIoLLEMY:

[nameTp Tpy6 Pacxon Tennosas Harpyska
30HbI Boabl n1/MuH. KBT
1/2" 5,7 5.5
3/4" 15 14.6
1" 30 29.3

Tak, ecnv Bbl nogobpany pasmepbl paavMaTopoB Ans oborpeBa 30HbI, ckaxeM, 3.8KBT cymMMapHOW MOLUHOCTW, Bbl mocMoTpuTte E
Tabnuuy n BoibepeTe B kayecTse NoaBoaku Tpyby avameTtpom 1/2".

MpocTo, He Tak nn?

TonbKo yCTaHOBWTE ABa TPOWHUKA Ha MEepPBUYHbIN TpybonpoBoh, cobnofasi paccTosiHMe Mexay HUMU. 3aTeM  YCTaHOBWTE
BTOPUYHBINA LIMPKYNISILMOHHBIA HAacoC BCAcbIBAIOLLEN CTOPOHOW K TPOWHUKY M MOACOEAVHUTE €ro YrpaBfsitoLyld SMEeKTPUYECKYH
Lenb K TEPMOPEryIITOPY 30HbI UIX 0OLLEMY KOHTPOIEPY CUCTEMBI.

YnpasneHue nogaveii Tensia B 30Hy OTOMNJIEHUS

CaMblIi1 MPOCTOM Cnocob yCTpOMTb 30HY paAMaTOPHOrO OTOMIEHMUS - NOAKNIOYNTL ee B Ka4ecTBe BTOPUYHOIO KoMbLia K NepBUYHOMY
TpybonpoBoay. B 3TOM c/lyyae LUMPKYNSUMOHHBIM HAcoCc 30Hbl OyAeT BKIOYaTbCs B OTBET Ha KOMaHAy KOMHATHOrC
TepMmoperynsitopa; oH 6yaeT AeNCTBOBaTb Kak ABYXMO3WLMOHHbLIA OpraH ynpasneHusi (Bkn./Bbikn.). MpakTnyecku, Hacoc 6yaet
perynvMpoBaTh CTeneHb HarpeBa 30Hbl, UCXOAS U3 TEMI0NOTEPb 30HbI, KOTOPYIO OH 06C/TY>XUBaET.

-
20Ha .
OTONNEHH .

BTOpKMYHOE
KOELD

HacTEHHEIR
TEPMOCTAT

MepeM4HOE
KonsL|o

Ecnmn 3axoTuTe, Bbl MOXETE CMOHTMPOBATL PAAMaToOpbl HA yAaneHWM OT Pa3BOAHbLIX TPOWHMKOB B MpeAenax BTOPUYHOrO KosbLa.
370 Aact BaM BO3MOXKHOCTb MPUMEHUTb HE3NEKTPUYECKUE 30HHbIE KNanaHbl Ha KaXkgoM pagmarope. 3T0, B CBOIO O4epefb,
MOBbILIAET YPOBEHb KOHTPOSIS CUCTEMBI B LIeNOM. Ho, ecnn Bbl pelunTe noiTv 3TUM MNyTeM, NPOKOHCYIbTUPYMTECH Y MPOU3BOAUTENS
KnanaHoB. B 3TOM ciyyae ruapaBiMyeckoe COMpPOTUB/IEHWE KAX/AOro TEPMOPErY/IMPYIOLLEro KianaHa CTaHOBUTCS BECbMa BaXKHbIM
akTopoM. [ins HaunyuLen paboTbl cUCTeMbI NOAGEPUTE KanaHbl C MUHUMAsIbHBIM COMPOTUB/IEHWUEM.

[IpakTnyecky, Bo BCEX CIIYy4asx, UMPKYISLUNOHHBIN HACOC, MPUMEHSEMBbIN BO BTOPUYHOM KOJIbLE TEM/ION3/TyYeH!s], OyAET BECbM:
MasibiM, Takou kak Grundfos UP.
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30HHBIM LIMPKYNSILMOHHBIN HAacoC NOABMPAETCs MO PacxoAy BOAbl M MOTEPE Hamopa TONbKO OAHOV BTOPUYHOMN 30HbI.

Ecnn Bam Tpebyetcs nopaTb B Kakyio-nubo 30HY BOAY HU3KOM TeMmmnepaTtypbl, Hanmpumep, ecnu Bbl ycTpauBaeTe cuctemy
HarnosnbHOro OToMJIeHUsl, Bbl MOXeTe MpUMEHWUTb TPEXXOAOBblE KpaHbl [/ PerysMpoBKU TemrepaTypbl BOAbl, NMOAABaeMoN B 3Ty
30HY.

YCTaHOBWTE TPEXXOLOBOM KpaH Ha BcacbiBaloleM naTpybke LMPKyIsSILMOHHOTO Hacoca, OBpalleHHOM B CTOPOHY MEepBUYHOIC
konbua. BoT Tak:

-
2AoHA .
aTONNEHH A

- o

Bropu4HoEe
KOnbLLO

Meper4HOE
KonkeLD

Tpexxo4oBoyi KpaH, 6yneT perynupoBaTb TeMrepaTypy BOAbl, @ HE ee pacxoA Yepe3 paauatopbl. OTO BaXHO. YCTPOUCTBO 3-x
XOZ0BbIX KPaHOB OTBEYaEeT 3ajadye ynpaBreHusi MOTOKOM XXWAKOCTW. Y no6oro kpaHa Takoro Tuna — TPW BXOAHbIX OTBEPCTHS.
O6blYHO, 0AHO U3 HUX Obluee, a [ABa ApYruX — MepekioyaeMble. [epeksitoyeHre NoToKa XXMAKOCTU MPOUCXOAWUT C MOMOLLbK
MOBOPOTHOM (MNM  LUITOKOBOW) 3ac/iOHKM, WMEIOLEe [Ba KpaWHMX TOSIOXKEHWsl. B KpaliHeM TMOSIOXXEHWM MPOTOK HKMAKOCTY
NPOUCXOAUT TOJNIbKO Yepe3 OAHO M3 MEPEKIOYAEMbIX OTBEPCTMIA. [py NO6OM MPOMEXYTOUHOM MOMOXKEHUM 3aACTIOHKU MOTOKY
XUAKOCTU CMELUMBAIOTCS B HEKOTOPOW Nponopumu. ECiv NoToKM MMenu pasHyio TeMnepaTypy, TO Y BbIXOAHOMO CMELLAHHOTO MOTOKE
TeMmnepaTypa 6yAeT UMETb KaKoe-TO MPOMEXyTOYHOE CPeaHee 3HaYeHue.

O g

3-x xoaoBOW
cMecUTenNnbHBIA
KpaH
3T0 U [aeT BO3MOXHOCTb PErysmMpoBaHUs TEMMNEpaTypbl BO BTOPUMYHOM OTOMWUTENIbHOM KOHTYpe (HanpuMep, B BETKE TerJiblx
nonos).
HM3KOTeMI'IepaTypHO€ oTonNneHne — nonynapHoe ceﬁqac HanpasfeHNE pa3BUTUA KOMCbOpTHbIX cuctem otonnenus. Ero CyTb — E
[BYX Bellax. Bo-nepBbiX, MakCMMasibHO YBENNUMTb PacCeMBaloLLy0 MOLYHOCTb TEM/I0BbIX MPUMG0POB (T.e. MPaKTUYEeCKV — YBENUUNTE
nx pa3Mepb|) Aana Toro, yTobbl MMETb BO3MOXXHOCTb KOMMEHCMPOoBaTb TEMNONOTEPU 3AaHUA LaXKe MPU OTHOCUTESIbHO HU3KUX
TemMnepaTypax TennoHOCUTeNs. A BO-BTOPbIX, NOAABaTb B BETKU (KOHTYPbI) OTOM/EHWSI TEMIOHOCUTENb TONIbKO TOW TEMMepaTypsl,
KOTOPOM [OCTAaTOYHO [ANfs KOMMEHCauuy TennonoTepb B KaXAbli KOHKPETHbIM AeHb. [N yrnpaBfieHus TeMmnepaTypor
TEMJIOHOCUTENA B BETKax OTOMJIEHUA U NpeaHa3Ha4eHbl 3-x X0A0Bbl€ KpaHbl, NOBOPOT 3aC/IOHOK B KOTOPbIX BbIMNOJIHAIOT
crneumanbHble ynpaBisieMble MOTOPbl (CEpBOMOTOPbI MM CepBOABUraTeNun). YNpaBnsioT MOTOpaMWu, @ 3HauuT M TemnepaTypor
TENA0HOCUTENSA, CheunalbHble 3N1EKTPOHHbIE yCI'pOﬁCTBa — KOHTponnepsbl. Bcto HeOGXOﬂMMyIO MH¢)OpMaHM}O TaKOﬁ KOHTPOJIEL
nosly4yaeT OT AAaTYMKOB TemnepaTypbl (TEMIOHOCUTENS M HApPYXXHOIO BO34yXa).

V/ MNMpu6opbl ynpasneHus paboToi NnepBUYHO / BTOPUUHOI CUCTEMDI

Moroao3aBuCHMMbIA KOHTpOJIIEP

JNornka paboTbl MOrof03aBWUCKYMOrO KOHTPO/Iepa MPOCTa — OH BLIYUC/ISET, Kakasi TeMmrnepaTypa TEnnoHOCUTENS COOTBETCTBYET
CerofiHsIlUHEN TemnepaType «3a GOpTOM», a 3aTeM MOAAEPXKMBAET 3Ty TeMmnepaTypy B BETKE OTOMMEHWs, BblAaBasi CUrHasb
(MMNyNbCbl) «HAMNPaBO» UM «HaNIEBO» CEPBOMOTOPY, KOTOPbIN NMPUBOAUT B ABMXKEHUE 3aCTIOHKY 3-X XOA0BOrO KpaHa. Yem 6onblue
pasHMUa Mexzy TeMMepaTypon TEMMOHOCUTENS, KOTOPYHD KOHTPOSEp HabnofgaeT yepes AaTuuk, WM TOW, KOTOPYHO OH CUMTaEl
HY)KHOM, TEM [/IMHHee YMpaBnsoWmMiA UMMNyIbC. MO Mepe AOCTMXKEHUS >KEMaeMoW TemnepaTypbl YNpaBAsioWwmMin  MMMybC
YKOPAUMBAETCS W, HAaKOHELl, UCYe3aeT.

OTKyga KOHTPO/VIED 3HAET, Kakas TeMnepatypa TeIOHOCUTENS COOTBETCTBYET TOM HAPYXHOW TEMIEPATYPE, KOTOPYK
PErVCTPUPYET AaTumK "yinLbl"?
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3Ty uHdopMaLmio KOHTPOSIEP MONyYaeT NPy HacTpoiike, Koraa Bbl BblbypaeTe T.H. rpadvk TEMOBOro pexwuMa 3AaHus (MHOrae
rOBOPAT «TeMnepaTypHasi Kpusas»).

BbibpaTh HeobxoAuMbIN rpacuk TEMI0BOro pexuMa HecnoXHo. Bbl ucxoauTe w3 ycrioBuM, KOTOpbIM Balla cucTeMa [OMKHE
YAOBNETBOPSTb B CaMblii XONIOAHBIN (pacyeTHbI) AeHb B rogy. [onyctuM, Bbl nogo6panv ypoBeHb TEMIOBOTO M3NyuYeHUs
paaMaTopoB TakuM, KOTOpbIM Gbl MoaaepxuBan KoMMOPTHYO TeMnepaTypy B 34aHuM +21°C B pacyeTHble CyTKW MpU Hapy>XHOV
TeMmnepaType -20°C . YTo6bl 3TO obecneuntb, Bam, BOIMOXKHO, NOTPeBYETCs B CaMblii XONOAHbIVM A€Hb NOAAEPXKMBATb CPEAHIOK
TemnepaTypy Boabl B paguatopax +60°C. Toraa Bbl BbibepeTe Takol rpacdvk TEMI0BOro pexuMa, KOTopbii npoxoann 6bl Yepe:
TOYKY nepeceyeHns 60-rpagycHoi Boabl U -20-rpasycHON TeMnepaTypbl Hapy)xHOro Bo3ayxa (rpacuk 1). [pyras ¢pukcmpoBaHHas
TOYKa TeMmnepaTypHoro rpacduka: 20°C TennoHocuTens npu 20°C TemnepaType BHELIHEro BO3Ayxa (CYMTaeTcs, 4To C 3TOrC
MOMeHTa B 0borpeBe yxxe HeT HeobXxoanMoCTH).

B nto6oli apyroit aeHb roaa cucteMa 6yAeT M3MEHSTb TEMNEpaTypy TEMIOHOCUTENS B 3aBUCUMOCTY OT TEMIOBLIX NOTPEBHOCTEN Ans
KaX0ro OTAENbHOro AHS.

1 1pagyc roBbieHs TEMIEPATYPbI TEIOHOCUTENS HYXEH /1S KOMIIEHCALMM TEM/IONOTEPL CTaHAAPTHO yTEM/IeHHOro 40Ma, e
TEMIIEPATYPa Ha y/ImLe orycTwiace Ha 1 rpagyc.

ECnn foM TennovsonupoBaH XyXKe OBbIMHOMO MW YCTAHOBNEHO MEHbLUE, YeM HYXXHO PaavaTopoB, paccemBaloLiyX B MOMELLEHUS

TENJIOBYIO 3HEepruto, To Bam cneayet BbibpaTh 60ee «KpyTylo» 3aBUCMMOCTb, TaK, YTObbl TeMnepaTypa TemnIo0HOCUTENs Bblna yxe
He 60°C, a 80°C nipu -20°C Ha ynuue (rpaduk 2).
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Ho 370 elue He Bce. [JonycTuM, B 34aHUM CcOBpanocb MHOFO Hapoay, U BHYTPEHHSS TemnepaTypa noBbicunach. Mpu NOAKIIOYEHNUN K
KOHTPOJIIEPY AaTuMKa BHYTPEHHEN TeMnepaTypbl 3laHusi, OH 06HAPYXXUT 3TO MOBbILIEHWE U, YTOBbI Ero KOMNEHCUPOBaTb, OMYCTUT
rpacuk TennoBoro pexuma BHu3 (rpacduk B).

[pyrvMu croBaMm, OH CKOPPEKTUPYET BO3AEWCTBME JaTuuMKa Hapy>HOW TeMmnepaTypbl Bo3ayxa v "coobpasut': "HecMoTpsi Ha To,
4TO Ha ynuLe X0NI0AHO, 3A4eChb OBOJIbHO TEMNO0, MNO3TOMY 51, MOXasnyii, CHUXY TeMmnepaTypy TennoHocuTens!"

Ecnu KTO-TO BHe3anHO OTKPOET BCE OKHa M ABEpY 3[aHUsl B OYEHb XONOAHbIN A€Hb, KOHTPOIEP 06HAPYXXUT M 3TO, U MIHOBEHHC
noaHUMET rpaduk, Y4Tobbl KOMMNEHCMPOBATL AOMONHUTENbHbIE TennonoTepu (rpadpuk C).

B pe3ynbTaTe ntoan B MOMELLEHUSIX YyBCTBYIOT Ce6s1 KOMOPTHO.

Pa3nuyHbie TUNbl KOHTPOJ1J1IEPOB OTONJIEHUA

CylLecTByeT MHOFO ApYrX TWUMOB KOHTPOJIEPOB OTOMNEHUS.ECTb KOHTPONEpbl, KOTOPbIM MOXHO 3aAaTb PEXWMM [HEBHbIX W HOYHbIX
(noHWxeHHbIX) TemnepaTyp B 3zaHum (RVT-06), a ecTb 1 Takue, KOTOpblE MOAAEPXKMBAIOT TeMnepaTypy BOAbl B MEPBUYHOM KOJMbLE HE
(pMKCMPOBaHHOM YPOBHe, YrNpaBnsisi KackafoM KOTJIOB, MocnefoBaTenibHo Bkuodast unm Boikitodas kotasl (KACKOH). Ectb KoHTponnepsl,
ynpasnstowme ropsuum BopocHabxeHveMm 3aanus (CTABWJT). Ectb npubopbl, coBMmelaiowme B cebe Bce nepeuncrneHHble (yHKUuy
(AKBATPOJ1-1000 i AKBATPOJ1-2000), a ecTb U Takue, KOTOpble, KOHTPONMPYS TONIbKO OfAHY M3 (YHKLUMIA, MOTyT O6beanHATLCS E
CNOXHble MHOTO(YHKLMOHANbHbIE CUCTEMbl TaK, Kak 6yATo Bbl CTpouTe M3 AETCKOrO KOHCTPYKTOpa (Cepusi KOHTPonnepos (upMb
KOMEKCTEPM).

EcTb Takxke koHTponnep Mighty Matic, cneuvansHo ans npuMeHeHWs B NepBUYHO/BTOPUYHON CUCTEME.
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Mighty Matic MoxeT ynpaBnsTb OAHOBPEMEHHO [AECSTbIO CTYMEHSIMU PEeXMMOB PaboTbl HECKONIbKMX KOTMOB. JTO O3HaYaeT,
HarnpvMep, YTO OAMH KOTEeN MoXeT paboTaTb Ha MOMHYIO MOLUHOCTb, APYroi - B MOMOBWHY MOLLHOCTM, OCTasjibHble KOT/bl -
BbIK/THOUEHBI.

3T0 AaeT MaKcuMarbHYl0 BO3MOXHOCTb KOHTPO/IMPOBaTb YPOBEHb TEMIOBOro koMdopTta (M yMeHbluaeT cyeTa 3a Torameo!). Bee,
4TO BaM HyXHO - BbIbpaTb 1 NpeaBapuTeNbHO 3a4aTb KOHTponnepy rpaduk Tennosoro pexxuma. Mighty Matic nocne storo 6yaer
CaMOCTOSITENbHO KOHTPO/IMPOBaTh BCIO CUCTEMY CO [IHSl YCTaHOBKM.

Ecnn noxenaete, Mighty Matic 6yner onpenensts MopsifoK CTyMeHYaToro pexwuma paboTbl FOpenok HeCKOSbKMX KOTNOB
OAHOBpEMEHHO. Bbl MoXeTe 3aAaTb pexuMm, Mpu KOTOPOM, Korja cucTeMa mnoTpebyeT Temna, KOT/bl 3anycKalTcs U
OCTaHaB/IMBAIOTCS MO O4epeaMn, YeM obecneunBaeTcs paBHOe BpeMsi paboTbl M, COOTBETCTBEHHO, paBHOMEpHas 3arpyska BCex
KOT/IOB. Unu Bbl MOXeTe 3afiaTb TakoW PEXuM, NPy KOTOPOM KOTEJI, YCTaHOBMEHHbIV GMKe BCeX OCTasbHbIX K AbIMOXOZY, Mpu
noTpebHOCTM cucTeMbl B Tense, 3anyckancs Obl MepBbiM, a OCTaHaBAMBanCs MOCNEAHWM, Korga noTpebHoCTb B Tense
YAOBNETBOPEHA; TaKoW pexuM obecneunBaeT MOTOK Yepe3 AbIMOXOA Haubosiee ropsiumx AbIMOBbIX Fa3oB W, KaK ClEACTBUE,
XOPOLLYHO TAry.

Bbl Takke MoxeTe 3agatb Mighty Matic pexxvM KOHTPOAS MUHMManbHOM U MaKCUMMasibHOW TeMMepaTyp TErIoHOCUTENS U
OTKJ/TOYEHNS CUCTEMBI, €C/IM B 3TOM €CTb HEOBXOAMMOCTb. ITOT KOHTPOJI/Iep MO3BOMSIET JIETOM, OAWH pa3 B HECKONIbKO [HEN Ha
KOpOTKOe BpeMsi BKJ/IlOYaTb HepaboTalolme HacoCkbl MM Nepuoanyecky NpoBOpayvBaTh aBTOMATUUYECKUE 3ac/IOHKU AbIMOXOA0B
(ecnm Bbl ux npuMeHsieTe). 3710 TpebyeTcs, UTO6bI yKa3aHHbIe BaXKHble 3/1EMEHTbI CUCTEMbI MOAAEPXKMBANUCL B paboyeM COCTOsIHUM
B TEYEHMe Ce30Ha, Koraa oTonuTeNbHas cuctemMa He paboTaerT.

Mpunbopsl, ocywectensaowme, kak 1 Mighty Matic, nocneposatenbHoe BKIIOYEHWE-BBIK/IOYEHNE KOT/IOB U UX POTauMio B Kackaae
(uenouke) ansi 6onee paBHOMEPHOrO pacrpeAeneHnsl Harpy3ku, HasblBalOT KAcKaAHbIMU KOHTPO/epaMu (HanpuMep KackaaHbIi
koHTponnep “KACKOH"” ¢upmbl "KOMEKCTEPM").

CyLiecTBYIOT KOHTponnepsl (Hanpumep, “STEP-6" dwupmbl “Honeywell”), KoTopble, KpOMe MePEYNCNIEHHBIX Bbille AENCTBUN,
CNocobHbI OpraHM30BaTh PaboTy LENOYKU U3 KOTNOB PazHOM MOLHOCTU. VX NpenMyLLecTBO COCTOMT B TOM, YTO YMC/IO BO3MOXHbIX
CTyneHel CyMMapHON MOLLHOCTW B 3TOM CJ/lydae HaMHOro NMPeBOCXOAWT aHanorMyHoe YMC/Io Anst OAMHAKOBbIX KOT/0B. Hampumep,
KOTE/IbHYI0 CyMMapHOM MOLLHOCTbI0450KBT MOXHO COCTaBWUTb M3 Tpex KoTnoB no 150kBT, nnéo u3 Tpex kotnos 100, 150 u
200kBT.
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B
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¥ [100]

B nepBOM c/lyyae YmMcrio BO3MOXHbIX BapUaHTOB MOLLHOCTM KoTenbHol — 3 (150,300,450), a BOT BO BTOPOM Ciyyae uX yxe 7
(100,150, 200, 250=100+150, 300=200+100, 350=200+150,450=200+150+100).

Jlornka 3neKTPOHHOro YyrpasieHWs KackaZoM KOT/MIOB XOPOLWO COYeTaeTcs C NerkocTbld U yaobCTBOM  rMAapaBiMyecKkoro
MOAK/IOYEHNSI HECKOMBKMX KOT/I0B MO NEPBUYHOBTOPUYHONW CXEME.

V/ NMpakTuyeckue npuMepbl UCNOJIb30BAHUA

Pe3ynbTaTtbl HE3aBUCMMOI0 CPaBHUTEJIbHOIO UCC/IefoBaHUsA

Mbl MOHMMaeM, YTO He SIBNISIEMCS eAVMHCTBEHHOWN KOMMaHWel, npeasaratolieil cxembl Ans MHOrOKOTMOBbIX cucTeM. CyluecTByeTt
MHOTO ApYrux CUCTEM, U MPEeVMYLLECTBA KaX/oW, AeKnapupyeMble Ux pa3paboTuMkamu, MOryT NMpMBECTM Bac B 3aMellaTenbCcTBO
npu Bblbope CUCTEMBI.

Mbl yBepeHbl, YTO Ha CerofHs MepBUYHO/ BTOPWUUYHbIE CUCTEMbI SIBASKOTCA MPEAMNOYTUTENbHLIMU. HekoTopble pa3paboTumkm
npeanaralT CUCTEMbl, B KOTOPbIX obpaTHas BOJa CUCTEMbI MPOXOAWUT 4Yepe3 HepaboTatolme B AaHHbI MOMEHT KOT/bl. 3TO
KaXeTCsl HaM PaCTOYMTENbHBIM, HO MPUBEPXKEHLIbI TAKUX CUCTEM HAcTauBalOT Ha TOM, UYTO HET HWUKAKOW pasHuMLbl Mexay paboToin
MX CUCTEM U NMEPBUYHON/BTOPUYHON cUCTEMbI. OHM FrOBOPSIT 06 3KOHOMMU OT "OTCYTCTBUSI HEOEXOAMMOCTU MPUMEHEHUS BCEX 3TUX
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ManeHbKMX HacocoB".

Mbl He cornacHbl. Ho BMecTo TOro, 4tobbl M3naraTb HawwM apryMeHTbl MO 3TOMy MOBOAY, Mbl NpeAnaraeM 03HAaKOMUTLCS C
pe3ynbTaTaMy HE3aBUCUMMOrO WCCNeAoBaHus, npoBedeHHOro HauwoHanbHbiM Biopo no CraHgaptam (CLUA) B 1988 rogy. HBC
NPYULLIIO K HEKOTOPbIM MHTEPECHBIM BbIBOAAM, CPaBHMB 3TN CUCTEMBI (BCEro ux 6bi10 5):

1-5. MHOIroKoT/10Basi cucTema, B KOTOPOKH 06paTHas BoJa rpoXoauT Yepe3 BCe KOT/Ib, BHE 3aBUCMMOCTW OT TOrO, paboTaloT OHU
WU HeT. MUNOTHBIE FOPENKM MOCTOSIHHO FOPSIT B TakmMX KOT/IaX.

2-4. Takas xe cucrema, 41o n NP1, 3a UCKIKOYEHUEM TOro, YTO Yy Hepa60Tarou4|/|x KOTJ10B MNMUNOTHbIE FOPEJIKU HE ropAaT.

3-9. MHOrokoT/108a51 cCuCTEMA 10 MPUHLMITY [1EPBUYHO/BTOPUYHOH. TIpU NMPUMEHEHUN NEPBUYHON/BTOPUYHONM CUCTEMbI Yepes
HepaboTatoLLme KOT/Ibl MOTOKa BoAbl HET. W, kak B cucteMe N2, MUMOTHbIE FOPEsIKK He ropsT, Koraa KoTen OCTaHOB/IEH.

4-g. QauH KOTE 60/IbLIOY MOLLHOCTU.

5-9. MHOrokot/108as1 yCTaHoBKa MOCTOSHHOIO AEHCTBUS, Kak ecm 6bl 3T0 Obl1 OfuH KOTE/T GOJIbLION MOLYHOCTY. [pyrumMu
CfioBaMu, BCe KOT/Ibl OAHOBPEMEHHO 60 paboTatoT, B0 OTKIHOYEHDI.
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MpyBeAeHHbIN rpacuk NpeacTaBAseT pesynbTaThl MCCefoBaHnin HauvoHanbHoro bropo no CtaHaaptam.*

KoHuenuusi npeactaBneHa Ha rpacuke BepxHei kpueol (N23). OHa nokasbiBaeT HauBbiCliee 3HaueHue oblelt 3chdeKTUBHOCTM
paboTbl (K.N.A.) N0 CpaBHEHWIO C APYTUMK CUCTEMAMMU.

* PaspbiB KPWBOW W MafeHWe K.M.4. CUCTEMbI NpY Harpyske npuMepHo 25% OT MakcuMMarbHOW MPOUCXOAWT, KOraa BTOPOK KOTen
BKJIIOYaeTCsl B paboTy cucTeMbl M 6epeT Ha cebsi YacTb BO3pacTalowen Harpysku. MopobHble nageHus MOXHO OXuAaaTb Mpu
nocTkeHnn 50% u 75% pacyeTHOM Harpysku, Koraa TPeTU U YeTBepThIN KOT/Ibl BKIOYaoTCA B paboTy, HO WUCTbITaHWS B 3TUX
pexuMax He npeaycMaTpuBaauCh NPOrpamMMoN UCCIeAoBaHMiA.

HWXHSIS KpMBas NPeaCTaBnsieT BCe OCTasbHbIE CUCTEMBI.

Kak Bbl MOXeTe BWAETb, MEXAY HUMU HET Takux GOMbLMX PasnumMii, 4TOBbl OHWM MOrM BbiTb MpEeACTaBfieHbl Ha rpaduke
MHAVBUAYaNbHBIMW KPUBBIMU. MpaKTUYECKM, NpUMEHeHWe Mioboii U3 HUX AAET OAMH W TOT Xe pe3ynbTar.

TO MCCNEeAoBaHWE SICHO MOKas3blBAET, YTO MpoKauMBaHWe OBpaTHOV BOAbl Yepe3 HepaboTalolme KOT/bl NMPUBOAUT K CIMLIKOM
60/bWKMM MOTEPSIM Tensa 4Yepe3 AbIMOXOA M OBLWMBKY KOT/IOB, KOTOpble [MoTepu] fAafneko He MOKPLIBAIOTCS 3KOHOMMEN Ha
pacxopdax, CBSI3aHHbIX C 3KCMJlyaTauuel KOT/IOB, YCTAHOB/IEHHbIX MO MPUHLMMY NEPBUYHO/BTOPUYHOM CUCTEMBI. Mbl AyMaeMm, 4To
3[paBblii CMbIC/ MOACKa3bIBAaET BaM To e camoe.

VIMEHHO MO3TOMY Mbl pekoMeHZyeM BaM MpUMEHsTb MEepBUYHO/BTOPUYHYIO LIMPKYMSILMOHHYIO TEXHUKY BO BCEX MHOTOKOT/IOBbIX
cucTeMax.

CTaHpapTHas cXxeMa KOTes/IbHOW

3aecb Mbl MPUBOAVM MOMNYNSIPHYIO CXEMY KOTE/bHOWM, KOTOpasi MOXET 6biTb peann3oBaHa ¥ B YaCTHOM [OMe, M Ha NPEeAnpUsTUM.
JTa Cxema COAEPXWT «CTaHAAPTHbIA Habop» - 2 KOT/MA, KOHTYp MOArOTOBKW ropsiveli BOAbl, KOHTYP PaauaTopHOrO OTOM/eHMs
NAC OAWH [OMOMHUTENbHBIA KOHTYp (HanpuMmep, KOHTYp nogorpeBa 6acceitHa). Cxema BbINOSHEHA B  «K/IACCUYECKOW»
NepBUYHOBTOPUYHOW MaHepe. [IBUXeHWe TeNNOHOCUTENS MO KOMbLly MPOUCXOAMT MO YacoBOM CTPerKe.
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KONTYD PATMATGHOID OTOMIEHRS
OTOA03ABHCHMEIM Y IPARTEHHEM
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JTa MonHas cxema NPUHUMNWANBHO HE WM3MEHSIETCS C YBENWYEHWEM uucnia noTpebuTeneit Tenna wnu KOTioB. A 3To, B CBOWO
oyepenb, AAET BO3MOXHOCTb M3rOTOBUTb YHUBEPCANbHbIN «MOHTaXHbI KOMMAEKT» KOTENbHOM B 3aBOACKUX YC/OBUSIX, @ He Ha
MECTE MOHTaXa, YTO 3HAUYUTESNbHO YAELEBNSET MOHTaX.

Cxema ynpaBfieHUsi TakoW KOTeNbHOW MOXeET OblTb Nerko MocTpoeHa M3 OTAeNbHbIX 6/10KkOB. B KayecTBe mnpumepa MOXHO
NpeanosioxXuTb, YTO KOHTPOSb 3a paboTon KOTMOB M TemnepaTypol B Kosble ocyuwlectsnseT KACKOH, TpexxoaoBbiM KpaHOM
paaMaToOpHOro OTOMJEHWs YNpaBAseT NoroAo3aBuckMblii RVT-06 ¢ undpoBbIMYA «BEKOBLIMW» YacaMu, KOTOPble OTCIEXMBAIOT He
TOMbKO PEXUM «[€Hb-HOYb», HO U BbIXOAHbIE [HU, U AAKE Nepexod Ha neTHee BpeMs. KOHTYpoM MoAMELIMBaHWS TeMbiX Nonos
ynpasnsieT Bce TOT-xe RVT-06, HO B npocTenluen moandukaumumn (Bcero 122$), nogorpesoM 6acceiiHa «pykoBOAWUT>» aBTOMaTHKa
MoAOrpeBa U OUNCTKU BoAbl BacceliHa.

MepBUYHO/BTOPUYHAS CXEMA AAET HaM Takoe MOHSTHOE, NMPOCTOe M YHUBEPCaNbHOE peLieHue!

Hepoporoe texHuuyeckoe pewieHme

Ha cnepytoLleli KapTUHKe - Ta e KOTeslbHasi, HO MEPBUYHOE KOJbLIO MOKA3aHO Tak, Kak OHO 0BbIYHO BbIMNSAUT B MOHTaXeE: KOMbLO
COCTOUT W [BYX I'MAPOKOIEKTOPOB KOoMMnekTa "/ugpollOrQ" , coeamMHeHHbIX Mexay Co60M KOMbLEBbIM HAacOCOM U PasbeMHoi
BCTaBKOW. Kaxxabli KONMMekTop, KpoMe OTBOAOB K KOT/aM W MOTpebuTensiM, MMeeT rHespa AN pasMelleHusi TepMOMETPOB,
MaHOMETPOB, pacwupuTenbHOro 6aka, KpaHOB CivBa WM MOAMWTKM, @ B BEPXHEW uacTM — MocajoyHble MecTa Ans
BO3/lyXOOTBOAYMKOB.

Mepen BamMu — BOMJIOLLEHME «KIACCUYECKOW» KOJbLIEBOM CXEMbl, U Ternepb BaM AOCTyMHA He TOMbKO yAauHasi KOHUEMUMS, HO 1
roTOBOE HE[JOPOroe TEXHUYECKOE peLLeHne

Oofinep

TeM He MeHee, Ha NpaKTUKe BCE MOXKET BbiTb elle npotle (M AelleBsne), ecnv KOTen TONbKO OAMH 1 NoTpebuTenelt Tenna HEMHOro.
[Ins HeBOoMbLUMX KOT/IOB AOMYCTUMA CXeMa, B KOTOPOW «KOJbLIO» MPOHM3LIBAET M KOTes, U 6oiinep, a NoTpedbuTenn NoaKIoYaoTcs
B COOTBETCTBUM C 0BbIYHOWN CXEMOIA.
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XoTs npuBefeHHas cxemMa — "AelweBne Hekyaa' , BCe Xe peanbHO B OOMbLIMHCTBE CllyvyaeB MOHTUpyeMasl CXema BbIrNsauT,
npubAN3NTENbHO, BOT TakK:
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HacoC Konbua

Takoe pelleHVe He TOMbKO MO3BOJMISIET BbAENUTL Goinep (MpUroToBNeHWe ropsivelt BOAbl) U3 psiaa Apyrvx notpebutenen (u,
MOXeT ObITb, 0becrneunTb emy npuopuTeT nepes ApYrMW MOTPebUTENsMM), HO TakXKe MO3BOMSIET MPUMEHUTb CTaHAapPTHbI
3NEMEHT KOHCTpyKTopa "/gpolloro”

Tenepb, C MOMOLIbIO 3-X XOAOBOrO KpaHa, KOJbLO MOXET M3MeHATb CBOK (popMy. [10TOK TemnoHocuTens B KOMblLe CHavana
NpoXoAWT Yepes KoTen, a 3ateM Nnbo uaet yepes Golinep (ecnn ectb NOTPEGHOCTL B ropsyeii Boae), 6o Yepes ruapoKoIekTop
"[apolIOrO" K KOTOpOMy MpUCOeAuHEHbl Apyrue noTpebuTenu. Ecnm 3TOT 3-X XOA0BOW KpaH YNpaBnsieTcsl KOHTPOJSIIEPOM
CTABMIJT (pvpmbl KOMEKCTEPM), TO KOMbLEBO NOTOK MOXET AENWUTbCS Ha ABa PyKasa B MPOMOpLMK, 3aBUCSLLEN OT peasibHoro
noTpebneHus ropsiieit Boabl.

MpenMyLLecTBO CxeMbl, MOKa3aHHOM Ha 3TOM U creayloleM (MOHTaXHas CXxema) pUCyHKax COCTOMT B TOM, YTO JaXe Torja, Koraa
KOMbLO MOMHOCTBIO 3aMblkaeTcs Yepe3 Goiinep, Apyrve noTpebuTenu, NOAKIOYEHHble K ruapokonnekTopy "/ugpolloro" He
ocTatoTcs coBceM 6e3 Tenna.
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Takoe npumMeHeHve "/ugpolIOFQO" obecrneynmBaeT «MSATKWN» MPUOPUTET TOpPsSYEro BOAOCHAGXKeHMst 6e3  AOMONHUTENbHbIX
3MIEKTPOHHBIX YCTPOUCTB. ONsiTh NpocTo!

Bbl BMAMTE, KOHLEMNUMS CaMa SIBNISIETCS NPOCTbIM CMOCO60M CO3AaHMs MOC/eA0BaTENbHO YCIOKHSIOWMXCS TENNOrMAPaBINYECKUX
CXEM.

MapaBnMyeckasl HE3aBUCUMOCTb OTAE/bHLIX KOHTYPOB (BTOPWUYHBIX KOJEL) HE TONbKO CWUNbHO YrIpOLYAET [POEKTHBIE PACHETHI
(CBOAMT WX K MPOCTbIM MPaKTUYECKUM PEKOMEHAAUMsSM), HO M MO3BOMSET MPEANoXUTb 3aKa3uuky Ha Bbi6Op BapuaHTbI
YNPaBnstOWEN 3NEKTPOHMKM: OT TMPOCTbIX W HEJOpPOruX, YMpPaBAsOWMX OTAEbHbIMA KOHTYpaMM, [0 CaMblX CJIOXKHbIX,
YMNPaBASOLMX BCEN CUCTEMON LIENIMKOM.

MpocMaTpuBasi 3TU CTpaHuULbl, Mbl BMECTe MpOWaM MNyTb OT 4UCTOM waen (KOHUEeNnuMu) A0 NpaKTUYECKOro BOMJIOLLEHMS
(bYHKUMOHABHO TEMNIOBOW YCTAaHOBKM M0G0 CNOXHOCTY MPOCTBIMU U JOCTYMNHLIMU CPEACTBaMM.
No3ppasnsem!
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