NMPOEKTUPOBAHUE N MOHTAX CUCTEM BOOOCHABXEHWA.

CxeMbl pazBoaxm
KonnektopHas cxema

MpegycmaTpmBaeT HannymMe KOMSEKTOPOB ropsaven M XONOoAHOW BOAbI M Fy4eBYH pasBOAKY OT KOMSeKTopa OO0 KaKO4oro OTAeNbHOro
CaHTexXHU4YeCKoro an60pa. pr6a yKnagblBaetca nog HacTunbl MOfoB. Takas cxema obecneymBaeT MCMNOMb30BaHWE pr6
MWHMManbHOro AuMameTpa, MWHUMAarbHOE KONMYECTBO (PUTMHIOB WU CTLIKOB B 3aderike, 0COOEHHO BbIrogHa npu HebonbLnX
pacCToAHUAX MexXay an6opaMM. Kpome Toro Bo3amoxxHa yCTaHOBKa 3anopHomn apMaTypbl Ha KaXXayko U3 BETBEN HEMOCPEACTBEHHO Ha
KONnNeKTope, 4YTo No3BoSiAeT BECTU PEMOHT UINMN 3aMeHY CaHTEXHUYECKNX I'IpVI60pOB He OTKN4Yaa BeCb BOOONPOBOA.

MNocnepoBaTtensHas cxema ¢ TPOMHUKaMU

MpegycmaTtpuBaeT napansesibHylo NPOKMadKy Maructparnen XOSoAHOW W ropsiyeil Bodbl M OTBOA Yepe3 TPOWHMKM [0 Kaxaoro
OTAENbHOTO CaHTeXHMYecKkoro npubopa. Tpyba yknadblBaeTcs Mo HacTuibl MONOB UMM WTpobbl. Takas passogka BbirogHa Mpu
3HaAUYNUTENbHBIX PACCTOSAHUSIX MEXAY CaHTEXHUYECKUMU NpuGopamu.
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MocnepoBaTenbHasi cxema ¢ YCTaHOBO4YHbIMU TpOﬁHVIKaMVI

AHanornyHa npegbigyLlen cxeme, HO CyLLEeCTBEHHO CHUXKaEeTCs KONMYECTBO (PUTMHIOB U CTLIKOB B 3aferike, 0COBEHHO BbIrogHa npu
npoknaake pr6 B CTeHax

OcoGeHHOCTU MOHTaXa

B cnyyae 3amMoOHONMYMBAHWSI FOPU3OHTANbLHOTO TPYGONPOBOAA, ero criedyeT NpoKafbiBaTh C NOABEMOM B CTOPOHY BoAopa3bopHOM
apmatypbl. 3aMOHONMUYEHHbI BOAOMNPOBOA LieriecoobpasHo npoknagbiBaTe B koxyxe (Tpyba B TpyGe) wunu yrennutene. KaHanbi
crefyeT 3akpblBaTb Nocne rMapasnuyeckmx UCTbITaHWiA.

Ons npoxoda yepe3 CTpoOUTENbHbIE KOHCTPYKLMM HEoGXOAUMO npedycMaTpuBaTh ruib3bl U3 MracTMaccoBbiX Tpyb. 3asop mexay
TpyGOMN U rMNb3oi 3afenaTb MArkMM BOAOHENPOHULAeMbIM MaTepuanoM, AoMycKalwmm nepemelleHne Tpyobl BOOMb NPOAOSbHOM
ocu.

Mexay Tpy6amu ropsayen 1 XonogHon BoAbl AOMKHO ObiTb He MeHee 25 mMM. [Npu nepeceveHnn TpyGONPOBOAOB PACCTOSAHUE MeXay
HAMK JOMmMKHO ObiTb He MeHee 30 mm. TpybonpoBoAbl XONoOAHOW BOAbLI CriegyeT MpoKnagbiBaTh Hbke TPyOonpoBOAOB ropsyero
BOOOCHaGXEeHUSA 1 OTOMNMNEHWUS.

3anopHo-perynupytoLLyto 1 Bogopa3GopHo apMaTypy crnefyeT 3akpennsTb C MOMOLLbI0 CAMOCTOSTENbHbLIX HEMOABWKHBLIX KpenneHuit
ANs ycTpaHeHus nepeaayn ycunui Ha Tpybonposog B npoLecce akcnnyaTauum.

Mpn MoHTaxe 060py}J,OBaHVIFI CUCTEM BOAOCHAGXEHWs1 M KaHanusauuMum B MOMELLeHusX Heobxoammo cobrniogaTb npaBUJ1IbHOCTb
pacnonoxeHna aNnemMeHToB B NMPOCTPAHCTBE. CyLIJ,ECTBy}OT OGLIJ,eI'IpVIHFITbIe HOPMBbI, pernamMeHTupytoline cCooTBeTCTByolNE pasmMepbl.
[MpegnoytuTensHO cnegoBaHMe UM BO BCEX cny4yadx, Korga 3apaHee He OroBopeHbl ocobble ycnoBuA, CBdA3aHHble, KaK npaBuio, C
opuUrnHanbHbIMN D.M3aIZHepCKVIMI/I peweHnamMn, ncnofib3oBaHnMeM CaHTEXHUYECKNX I'IpVI60pOB C HeCTaHOapTHbIM NoAKn4YeHnemMm nnu
HaCTONYMBLIM XefaHWEM 3aKka3dnka.

* YCTaHOBOYHbIE 311EMEHTDI pa3BoaKu BOAOCHaOXeHs MOHTUPYIOTCA COrflacHo cneytowen Tabnuue:

Ne | CaHuTapHble npubopsbl Kon-Bo PaccTtosiHne mexay ocsimm (ropus.),
3NeMeHTOB mm
1 | Oyw, gywesas kabvHa 2 150+16
2 [xakysu 2 150+16
3 | BaHHa co cmecutenem 2 150116
4 PakoBuHa co 2 150116
cMmecuTenem
5 |Cwmecuternsb 2 150+16
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[NocynomoeyvHas malumHa

Mpun aTOM BO M3BEXaHWe OONOMHUTENbHBLIX MOTETh HAMopa, PaccTOsAHME OT CTOSKA UK KOMMeKTopa Afs 9TOro AnameTpa He OOMKHO
npesbiwaTth 15M. PekomeHayeTcs NpedycMaTprBaTh KOJbLEBOW pacrnpeaenuTerbHbli Tpy6onpoBoa B AyLIEBbIX OGLLENO NOSb30BaHUS
C YNCIOM [yLUEBbLIX CETOK Goriee Tpex U aHarorMyYHbIX Mo 3arpy>KeHHOCTU CaHUTapHbIX y3nax.

LivBunnzoBaHHble HOpMbI pacxopaBoabl. TabrmuaS

HopmaTtusHble napameTpbl BOAOPa3bOpPHLIX TOYEK

Ne CaHnuTtapHble npmbopsl CeKyHaHbIN pacxop, MuHem, MuHum. MuHum.gnam.
BObI Hanop (eBp. [Hanop (CHwI | YT nogsoaku,
06w, | Xon. | Top. HOpPM.), M 1996), m mm
1 YMbIBanbHUK 0,1 0,1 - 5,0 2,0 10
2 To xe co cMmecuTenem 0,12 | 0,09 0,09 10,0 2,0 10
3 KpaH ¢ pacnbinutenem 0,15 | 0,15 - 10,0 - 10
4 Motika co cmecuTtenem (B T.u. 0,12 | 0,09 0,09 10,0 2,0 10
nabopaTopHas)
5 BaHHa co cmecutenem (B T.4. obwwmm gna | 0,25 | 0,18 0,18 10,0 3,0 10

BaHHbI N yMbIBaJ'IbHI/IKa)

6 | Banna meguumHckas co cmecutenem c Yl | 0,4 0,3 0,3 5,0 20
20mm, 25mm

7 BaHHa ¢ BogorpenHom KonoHKon u 0,22 | 0,22 - - 3,0 15
cMecuTenem
Cupsavas BaHHa co cMecuTenem 0,1 0,07 0,07 10,0 3,0 10
9 [yuweBas kabuHa co cmecuTenem 0,12 | 0,09 0,09 10,0 3,0 10
10 [yw B rpynnoBou ycTaHoOBKe CO 0,2 0,14 | 0,14 10,0 3,0 10
cMmecuTenem
11 HwxHuin BoCcxoaswmi gy 0,3 0,2 0,2 - 5,0 15
12 |vrnennyeckun ayw (6uge) co cmecutenem| 0,08 | 0,05 0,05 - 5,0 10
13 CMbIBHOW 6avyok 0,1 0,1 _ _ 2,0 8
14 HanopHbIin cMbIB 1,4 1,4 - 12,0 4.0 -
15 Muccyap 0,035 | 0,035 - - 20 10
16 HanopHbI cMbIB Ans nuccyapa 0,2 0,2 - 10,0 3,0 15
17 BbiToBas nocygomoeyHasi MalumHa 0,15 | 0,15 - 10,0 - -
18 BbiToBas cTupanbHas MalwvHa 0,25 | 0,25 - 10,0 - 10
19 MonMBOYHBIN KpaH 0,3 0,3 0,2 - 2,0 15
20 MuTbeBoWn hoHTaHUMK 0,04 | 0,04 - - 2,0 10

Bb160p HacocHoro obopyaoBaHuA. Kpyrepum nopbopa CKBRKMHHBIX U KOJNOAE3HLIX HACOCOB

ABTOHOMHbIE cucTembl BogocHabxeHuns (AC BC), ucnonb3ylowme MecCTHble MCTOYHWUKM BOAa (CKBaXWHbI, KONoauel, npygaa v T.4.)
TpebytoT 0b6sA3aTenbHOM YCTaHOBKU HacocoB. CyLlecTBYeT HECKONbKO MPUHLUMNMANbHBIX CXeM CUCTEM BOOOCHAOXEHWUs KOTTemKen,
NCNonb3yLWMX Hacockl. Hanbonee nonynspHbl ABE N3 HUX.

[MepBas, Tak HasblBaeMas «JadHas» cxema, npegnonaraeT YCTaAHOBKY Bbille HaMBbICLUEN TOYKM Bonopa360pa HerepmMeTU4HoOn
HaKOMUTENbHOMW €EMKOCTW, CHaOXEeHHOW AaTyYMKOM YPOBHA. HaTunk ynpaendaeTr HacoCoM, OcyLwecTBnAlWwmMM aBTOMaTU4eCKoe
HamnonHeHne eMKoCTM MO Mepe pacxogoBaHus BoAbl. [na paGOTbI Tako CUCTEMbl 4OCTaTOYHO, YTOObI HAacoc MMen Hanop xoT4a Obl
HEMHOro I'IpeBOCXO,EI,ﬂLLI,VIIZ Hanop BepTUKanbHOrro ctonba Boapl Mexay BepXHUM ypoBHEM B €MKOCTU U YypOBHEM B MUCTOYHUKE. I'Ipm
9TOM nNapameTp nogayvun npakTn4yeckn He CyLLLeCTBEHEH. Takas cxema nveet pAL cyuleCTBeHHbIX He4OCTaTKOB. BoT ocHOBHbIE:

* Hanm4ume KpyrnHoraGapuUTHON EMKOCTM HaBEPXY, 3aHUMatoLLLEN MeCTO, TpeByoLLEel yTenneHusl, BEHTUNALNK;

* He0BXOAMMOCTb PErYNSPHON YNCTKU;

* 3acTo BoAbl, BCreACTBUE YEro B Hell pa3MHOXaloTCs BpeAHble ANs YeroBeka MUKPOOPraHU3MbI;

* cnabbin Hanop;

* TPYOQHOCTM C BOAOOUUCTKOWM BBUAY HEAOCTATOYHOCTM Hanopa Ans NpeoaoneHnst ConpoTUBIEHNS (UNbTPa;

* HarpoMoxxaeHve TpyGonpoBOAOB U NMULLHME 3aTPaTbl HA MOHTaX TPy6oNpoBOAOB, KOTOPbIE OOLIYHO NPEBLILAOT CTOMMOCTb



MOLLIHOTO Hacoca;
* Heyo6BHOe pacrnoroXeHre BofoHarpeBarTenen.

OTOT BapmaHT B AanbHelLeM Mbl paccmaTpusaTtb He 6yaem Beuay ero yuiepbHoctn. Hanbonee nonynsipHasi B COBPEMEHHbIX
koTTemxax cxema AC BC coctouT u1s:

* JOCTAaTO4HO MOLLHOTO Hacoca, cnocobHoro o6ecneynTs HeOGX0AMMbIN HAMOP B KOHEYHbLIX TOYKax Bogopasbopa;

* YCTPOWCTB pPerynMpoBaHusl 3TOro Hanopa 1 yrnpaefeHus HACOCOM - B 60OMbLUMHCTBE Cry4YaeB 3TO ABYXNOPOroBoe perie AaBleHus;
* yCTponcTBa cTabunusaumm Hanopa - rmgpoakkymynaTopa;

* YCTPOWCTB 3alLMTbl HAcOCa - YaCTO COBMELLAIOTCS C BbiLLENePeUNCEHHbIMU.

PeKOMeH,EI,yeTCFI Bbl6|/1paTb HaACOCHYIO YCTaHOBKY C NpPONU3BOANTENbHOCTbLIO, paBHOIZ nnm I'IpeBbILIJa}OLLl,eﬁ MaKcMMarnbHbINA
eﬂMHOBpeMeHHbIﬁ 1 YacoBom pacxoa.

Tpebyembili Hanop, pasBMBaEMbIi HACOCHOW YCTAHOBKOW, paccyMTbIBaeTCs No oopmyrne:
Hp = ng + EH.L + Hl" + Hr'Jet

roe:
Hp -Tpebyembliin Hanop, Mm;

Hgr- rpaBuTaumoHHas cocTaBnsioLwas - reoMmeTpuyeckasl Belcota nogbema BoApl, M;
Cymma (HL) - cymma noTepb Hanopa Ha pacHeTHOM y4yacTke, M;

Hf - cBoboaHbIN Hanop caHTexXHUYecKoro npnbopa, NpMHUMaeMeIn cornacHo Tabnuue S, m;

Hnet - HaumeHbLIMIN rapaHTUPOBaHHBIN NOAMNOP CETU BOAONPOBOAA (NPW UCMONb30BaHMM Hacoca B Ka4eCcTBe MOBbILIAIOLLEro), M.

Ho=Ap/p*y
loe
g -yckopeHue cBobogHoro nageHus, 9,81 m/c2
Ap = RL+Z
roe
Ap - noTepu Hanopa, la;
R - nuHeliHasa noTteps gaBneHus Ha 1 M onuHHBL, MNMa/m

L-anvHHa yyacTka TpyGonpoBoga, M;

Z-nageHve faBneHus npu NpeoforieHn MeCTHbIX CONMPOTUBMNEHUI Ha OUTUHrax n apmaTtype, la;
Z = 2E0"VA2
Fne
E - CyMMa KO3 PULMEHTOB MECTHBIX CONPOTUBIIEHWIN Ha pacCYnTLIBAEMOM y4acTke Tpybonposoaa
V-ckopocTb TennoHocuTens B Tpybonposoae, M/C p- NNOTHOCTb BoAbI, Kr/M*

K cesegenmio: 1 6ap = 1 * 105 lNMa (0.1 MIMa)=10,2 m B.CT.

Ocob6eHHOCTH no.qﬁopa CKBaXXUHHbIX U KOJTOAEe3HbIX HACOCOB NOrpy>XxHoro tuna
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. CxemMa yCTaHOBKW CKBaXXMHHOIO Hacoca ¢ aBToMaTtukon (pene, r/a) u rpadmyecknm pacyeTomM Hamnopa.

Tpebyembiin Hanop, pa3BMBaEMbI HACOCHOW YCTaHOBKOM, paccyuTbiBaeTCA No doopMyre:

Hp=HEp+EHL+H¢

roe:
Hp -TpeGyembiin Hanop Hacoca, Mm;
Hrp-rpaBnTaunoHHas coctaBnsioLas -reoMeTpmyeckas BbicoTa nogbema Boabl, M;

Hrp =Hay + Hab

HéY— BbiCOTa OT Hanbonee HN3KOro YPOBHA BOAObI B CKBaXXUHE [0 YPOBHA 3eMI1N, M

Hd- BbICOTA OT YPOBHS 3eMJIM 10 BEPXHEN TOYKU Bogopastopa, M;

ZH CyMMa noTepb Harnopa Ha pac4eTHOM y4acTke, M;

Hd - cBOGOAHBIN Hanop caHTexHW4eckoro npubopa, NpMHMMaeMbl cornacHo Tabnuue S, m;
Ha- HanmeHbLIMIN rapaHTUPOBaHHBIN nopor cpabaTbiBaHWA aBTOMAaTUKK, M.

Ha - npuHumaeTcs paBHbiM 30 M

PakTnyecknin MakcmarnbHbIA Hanop Hacoca criegyeT BolbypaTh 6onblue pacyeTHoW BenmyeHbl Tpebyemoro Hamnopa.

Y3nbl aBTOMaTUKN AN cUCTEM BOAOCHabXeHus

MapoakkymynsTop 1 ero nogoop



Ona komMneHcauuu rMapaBnMYecKMX yaapoB, BO3HUKAOLWMX B MOMEHT cpabaTbiBaHUsi 3arOpHOWM U MYCKOBOW aBTOMAaTUKU M 4TOObI
nsbexarb M3MULIHE YacTbiX MYCKOB HACOCOB, CHWXaOLMX UX CPOK CNyxObl U NPMBOOSLIMX K Mepepacxody 9MeKTpOodHeprun, B
3akpbiTbix AC BC npegycmatpuBaloT MembpaHHble paclumputencHble 6aku. [pu HyneBom Bopopa3bope B 0Oake 3anaced
onpefeneHHeln ob6bem Boabl. MNpyu 3TOM Haxo4AWMWCS MO APYryld CTOPOHY MembpaHbl CxaTbli ra3 nogdepxusBaeT B cucTeme
JaBneHne, He MpeBbillalLee Mopora OTKIIOYEHUS Hacoca, HO He HWwkKe nopora BKM4YeHWs. HesHaunTenbHbln pacxos BoAbl
KOMMEHCUpYeTCs CoaepXuMbiM Gaka, npu 3TOM AaBrieHue B CUCTEMe MMaBHO CHWXAeTCs, MoKa He AOCTUIHEeT ropora BKIOYEHWS
Hacoca. [Tocne xe ero BKMIOYeHUs 3a CYET YNPYrocTu rasa AaBrieHne Tak e NaBHO HauYMHaeT pacTy A0 Tex Nnop, Noka He JOCTUrHeT
mopora OTKMoYeHNs Hacoca. Takum obpasom npefoTBpaLLaloTcs paspyLunTenbHble Ans CUCTeMbl rmapaBnuyeckve yaapbl u BoobLue
pe3kue konebaHusi 4aBneHus, Bbi3biBaoLWmne «OneHne» CTpyu Ha BbIxode U3 ToYku Bogopasbopa.

MeToa pacyeta eMKOCTU rMApOaKKyMynsiTopa OCHOBaH Ha 3MMUPMYECKON MPeAnocChinKe: 3anaceHHbli B HeM 06beM BOAbl OOSMKEH
ObITb paBeH MO MeHbLUEN Mepe YeTBEPTM MaKCUMaribHOrO BOAOMNOTPEDBeHNs CUCTEMBI 38 MUHYTY:

Vu = Qmax/(4xn)

roe:Vu — 3anac BoAbl B r'MAPOaKkKyMynaTope, i;

Qmaxl - 6onbluee U3 3HaYeHU MakcumansHoOro NnoTpebnexHns Bogpl B Yac nMMbo Npon3BOAMTENbHOCTU HACOCHOW YCTaHOBKU, N/y;
N - 4ONYCTUMOE YUCIO BKMOYEHUIN YCTAHOBKW B Yac, ANS 3aKpbITbIX cucTtem npuHmmaetcs 6...10,1/4.

[1ns aTOro OTHOLEHMS BBOANTCSA KOIPULIMEHT BMECTUMOCTM baka /C, UMeoLwmin COOTBETCTBEHHO 3HAYEHNSI:

Ycnosue k
Mpoun3BoaUTENBHOCTL HACOCHOM YCTAHOBKM Bonblue 1213
MaKkcMMarnbHOro pacxona Bofbl
Mpoun3BoanTENEHOCTL HACOCHOM YCTAHOBKM MEHbLLIE 11

MakCmMalnbHOro pacxoga sogbl

dopmyna pacyeTa rugpoakkyMynsitopa umeeT BUA!

Vt = Qmax/(4xn) x (Pmax+ 1) x k/(Pmax- Pmin)

roe:

Vt - Tpebyemblii 06bEM FrMapoakkymynaTopa, I;

PTax - MakcumarnbHoe AaBneHve Ha YpOBHE PAcrosfioXeHUst rmap O akkyMynsTop a (mopor oTknoveHns Hacoca), 6ap;

- MMHUMarnbHOe [aBreHue (Nopor BKMOYEHUs! Hacoca), 6ap. PacyeTHoe 3HauyeHue oKpyrnsieTcs B GOnbLUYi0 CTOPOHY [0 Gnvaniiero
TUnopasmepa. [lJaBneHve npeBapuTenbHON Hakadky MycToro rmapoakkyMynsatopa AoMmKHO GbiTb NpubnusuTensHo Ha 0.5 bar Huke

Ons nogjaensiowero GOMbLUMHCTBA HACOCOB, YCTaHABIIMBAEMbIX Ha COBPEMEHHbLIX KOTTemkKaX, BO3MOXHO NPUMEHEHWe Mg po
aKKyMyraTope B eMKOCTbIO OT 12 Ao 24 nuTpoB. Ecnu ke BO3HUKAIOT YacTble NepeGoun ¢ nogayen anekTposHepruu, fydlle BbibpaTb
rMapoakkyMynsTop Gonbluero oGbema Ans cosfaHusl pe3epBHOro 3anaca Bogbl.

[Ons  ucknoveHust 4YacTbix cpabaTbiBaHUM Hacoca W UCKMYEHWUs MapaBNMYECKOro yaapa crnefdyeT Takke Y4uTbiBaTb
NPON3BOANTENBLHOCTL YCTAHOBKM

Mpoun3BoanTENBHOCTD, M°/y O6bem baka, n
o 1 12
OT11p002 24
OTt2p004 60
OT14 100

Pene paBneHuns
Aptukynbl AQ6Q, A061, A062.

Pene paenexns - yCTpOVICTBO npegHasHadyeHHoe AOnAa aBToMaTu3auuun BKIMHOYEHMS/BBLIKMIOYEHNST Hacoca BOAOCHabXeHus B
3aBMCMMOCTU OT NOHMKEHUS/MOBLILLEHUS OABNEHUS.

Pene paBneHnsi MeeT BCTPOEHHOK M6M6paHy, KOTOpasa nepemMellancb CMbIKaET/pa3MbIKaET B 3aBUCUMOCTUN OT USMEHEHUNA OaBlieHnA
KOHTaKTbl NUTatoLwen unm LLIyHTVIpleLIJ,eI;I NMHUIA NOAKIMIOYEHNS SNIEKTPOLBUraTeNs Hacoca.

'MAapoakkyMynaTop B 9TOW CUCTEME BbIMOMHAET HECKOMbKO (DYHKLMIA: KOMNEHCMPYET rmapaBnmM4yecknin yagap B MOMEHT nycka Hacoca
(MckmovaeTcs TakToBaHME 3anyckoB ABUraTens, UCKNYalTCA peskve "nnesku" BOAOW M3 kpaHa); obecrneumBaeT 3anac BOAbl BO



BpeMsaA  OTKIMHOYEeHUA  INEeKTPpU4ecTBa; obecneuynBaet 3a[EepPXKy BO BpeMeHn Mexay OTKprTMe/3aKprTVIeM KpaHa U
3aI'IyCKOM/OCTaHOBKOﬁ Hacoca (OrpaHVI‘-II/IBaeTCﬂ KOnn4yecTBO 3anyCKoB D,BVIFaTeJ'IFI); OepXnt gasneHne B BoaonpoBode B TO BpeMsA
Korga Hacoc He pa60T86T.

Jdatuunk cyxoro xoaa

ApTtukyn AO66.

[laTumk cyxoro Toka - YCTPOMCTBO MNpefHasHayeHHoe ANt OTKIOYEHUs Hacoca B Criydae MOSIHOTO OMOPOXHEHWS UCTOYHMKA BOAbI
(ckBaXXMHBI, Konoaua, pesepsyapa).

[aTtunk Cyxoro TOKa WumMeeT BCTPOEHHYH M6M6paHy, KOTOpasi pasMblKaeT KOHTaKTbl MUTaloLWen wunm LuyHTI/IpyIOLIJ,eVI NIMHURA
NoAKINKYeHNa anekTpoasuratena npn nc4iesHoeeHnn BoAbl B BoAgonpoBsoae.

Cxema ycTaHOBKM CM. puc 3.4
MonnaBkoOBbIN BbIKMNKOYaTeNb

Aptukyn A063.

[MonnaBkoBbIV BhIKMNOYaTENb - YCTPONCTBO NpegHasHavyeHHoe AN aBToMaTm3auum BKIMHOYEHMSA/BBIKIMIOYEHMS HAacoca B 3aBMCMMOCTM OT
NOHMKXEHNS/NOBbILLEHNS YPOBHA BOAbI B €MKOCTU (KOJ'IO,D,ELI,, pesepByap, ApeHa)XXHada cncrtema n T.,D,.).

C nomoLLbto NMonaBkoBOro BhikMYaTensi BO3MOXHO o6ecrneunTb 3alluUTy OT CyXOro xofa Hacoca, aBToOMaTU4Yeckoe 3arnofiHeHne unu
OMOpPOXHEHME Pa3NNYHBLIX EMIOCTEN.

[NonnaBkoBbIV BbIKNOYaTEND CMbIFaeT/paSMbIKaeT KOHTaKTbl NUTatoLLen nnm LIJyHTVIpyPOLLl,eVI JIMHUIM NOLKIIOYEHNS dneKkTpoaBuraTens
npu OCTUXEeHUN 3aaHHOro ypoBHA BOAbI.

TakMm cnocobomM BO3MOXHO MOAKIHOYATL NOrpyXHblE€ HACOChl U HACOChI PACMONOXEHHbIE BHE EMKOCTU.
1 .-MNorpyxHon Hacoc WILO-Sub TWU 5

2. 3awmTa oT NCHE3HOBEHNS BOAbI - MOMNAaBKOBLIN BbIKMOYaTENb

3.-Mpubop ynpaBneHns (noctaBnsieTcs B KOMMNIEKTE C JAHHOW MapKoi Hacoca

4 -KomnnekT MaHOMEeTpUYEeCKOro ynpaBIieHWUsi, COCTOSILLMIA M3 obpaTHOro knamnaHa, pene [AaBneHusl, NATMBLIBOAHOIO LUTYyLEpa,
MeMBpaHHOro rnapoakkymynsitopa

5.-PacnpegenutensHas kopobka.
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. [NonnaBKoBbLIN BbIKITOYaTEb

Tepmoperynupyrowmim cmecuTernbHbIA KnanaH ¢ 3aluTon OT OXOroB.

TepmoperynvpyroLnii CMeCUTENbHBIN KnanaH C 3allMTON OT OXOroB npefHasHadeH Ans perynMpoBKM TeMnepaTypbl Ha YCTPOMCTBAxX
ropsiyero BOOOCHabXeHUs 1 Ans MECTHOW PerynupoBK/ B 30He, MpureratLern K To4kaM MEeCTHOro BogooToopa.



B kauecTBe cMecUTENbHOrO KranaHa Afs CUCTeM ropsiyero BogocHabxkeHus TepMoperynupyoLLmii CMecUTerbHbIi knanaH pabotaeT
cnegyloLmmM obpasom:

BbICOKOUYYBCTBUTESbHbIN TEPMUYECKUIA 3MEMEHT, pacnofoXXeHHbIA Ha BbIMyCKe KranaHa, ynpaensieT 3arfyLwKon, KoTopasi perynvmpyer
COOTHOLLEHNE MOTOKOB XONOAHOM M ropsiyeit Boabl B COOTBETCTBUM C BbIGPAHHOWM PEryrnvpoBKoW TemnepaTypbl CMeLlaHHOW ropsiyen
BoAdbl. Takue knamaHa YyCTaHaBMUBAOTCA Ha BbIMycke ropsdei BoAbl M3 GOMNEepoB U TennooOMEHHUKOB [ONs OorpaHuyYeHust
TemnepaTtypbl ropsyeil BoAbl B npedenax YCTaHOBMEHHbIX HopM (cM. puc 3.8.). MpUMeHeHWe cxem CTepMOoperynupyoLiMMm
CMECUTENbHLIMM KnanaHamu no3BonisieT UCNonb3oBaTh 3T BOAOHArpeBaTeny ¢ MakCUManbHON 3(eKTUBHOCTLIO.

KnanaHbl noHMxeHus paBneHus

YkazaHHble yCTpoWcTBa npedHa3HayeHbl Ans NPpUMEHeHNs TaM, rAe AaBlieHne B CeTU MOXEeT CTaTb CMMLUKOM BbICOKAM AN CUCTEMbI
nnn oTAenbHbIX NpubopoBs. KnanaHel NOHWKXeHNA AaBneHus credyeT NPUMEeHNATb B CredytoLmx crnyyasx Korga craTtuyeckoe gaBreHne
npesbiwaeT 5,0 6ap (DIN 4109) [ins orpaHnyeHnst 6pockoB paboyero gaBneHus B cucteme nogayv Boabl

Korga makcumanbHOe [JaBneHue B CeTU MUTbEeBOM BOAbl HE CHAOXEHHOE TakuM KranaHOM, MOXET [OOCTUYb MakCMMarbHO
AonyctuMoro gasneHuda [aHHOW cMCTeMbl Unn gaxe NnpeBbICUTb €ro.

Korga cetu ¢ BbICOKMM AaBrneHnEM CoeqMHEHbI C CUCTEMON, KOTOpaaA MOXeT pa6OTaTb TONbKO Npn HU3KOM OaBlieHnn

Korga pabovyee gaBneHue nepen npefoxpaHuTenbHbIM YCTPOMCTBOM MOXeT npeBbicuTb 80% naBneHus ero cpabatbiBaHusa. Ecnuv
N3aenus yCTaHOBMNEHbl HA BbIXOAHOM y4acTKe CUCTEMbI, FAe U3-3a BO3MOXHOW HEUCNPABHOCTM paboThl KranaHa NoHWKEHUs AaBreHns
MOXET BO3HWKHYTb HeOOMyCTMMO BbICOKOE [JaBfeHue, TO cucTemMa [JdormkHa OblTb obopygoBaHa COOTBETCTBYHOLUM
npegoxpaHnUTeNbHbIM KnanaHom. B aTom cnyvae ycTaHOBOYHOE AaBleHUE KranaHa MoHWKEHWS AaBNeHNs AOMKHO ObiTb MO MEHbLUEN
mepe Ha 20% Hwxke gaBneHus cpabaTtbiBaHWS NPeLOXPaHUTENBHOTO KrnanaHa

B cnyyasx, korga BbICOKME 34aHWUSt UMW rpynna 34aHuiA, HaxoAsilMXCS Ha pasHblX YPOBHSIX, MUTAOTCA BOAOW OT 0o6LLero Hacoca u
Korga Heobxoaumo obecneynTb HanMume y4acTKOB C pasHbiM AaBneHueM. B aTux cnydasix knanaHbl MOHTMPYIOTCS MO0 Ha CTosiKax,
nnbo Ha nogade BoAda Ha kaxabin atax. ot 0.5 O 2,0 6apa

He >xenaTtenbHO ucnonb3oBaHWe KranaHoB B CMPUHKNEPHbIX yCTpOI7ICTBaX N B CUCTeMax NOoXapoTyLleHUs. HasHauyeHne knanaHoB
NOHWXeHUA OaBleHUdA 3aKn4vaeTcd B YMEeHbLIEeHN gaBneHna BXxoadauwero noTtoka A0 BbIXOAHOro AaBlieHud, 3agaHHOro Ana aaHHoro
clny4yad, 1 NOCTOAHHOro noaaepXaHna aToro 3Ha4eHna HesaBMCMMO OT pacxoaa.

KnanaH noHwxeHns aaBneHns

- OrpaHun4mBaeT CIMULIKOM BbICOKOE OaBrieHue Ha Bxoae

- nogaepXxmBaeT NoCToAHHOE AaBlieHne B CuctemMe gaxe npu KonebaHun aaBneHns Ha BXxoae
-9KOHOMUT BOOY (qu HWXe gaBreHune BoAbl, TEM MeHblLLEe pacxop,)

-yMeHbLlaeT WyM OT NOTOKa

Kak npaBuno, TepMuH "knanaH MOHWXEHWsI OABReHWs" NpUMEHSIT K YCTPOWCTBAM, y KOTOpbIX Bce pabouve geTtanu (MemGpaHa,
NPY>XMHa, AUCK U T.[.) COeaMHEHbI B OUH KOMMNaKTHbIV y3er, BHYTPY KOTOPOro NPOUCXOAUT BOCNPUATIE AABMNEHUS.

BapmaHT MCNONb30BaHNA B XuUnuuie Ha ogHy ceMblo




MBC. lNpumMeHeHWe TernroobMeHHUKOB 1 Y3I10B aBTOMaTUKW.

Fopsiuee BogocHabxeHue

CHuIN pekomeHnaytoT npegycmaTpuBaTb ANA LEeHTpanM3oBaHHbIX cuctem BC ¢ aBTOHOMHBIMW MCTOYHMKaMK Tenna Temnepartypy He
bonee 50°C, npu 3TOM NS AETCKMX YUPEXAEHUA OHA He AoMmkHa npeBbiwatb 37°C. Mo eBponenckMM HopMam TemnepaTypa BoAbl B
cucteme BC npuHumaetca 46°C. Kpome TOro, 60MbWIMHCTBO MMMOPTHBLIX YCTPOWCTB MOATOTOBKM ropsiyei BOAbl paccyvTaHbl Ha
Temnepatypy ropsayein Boabl 46°C. [daBneHne B cucteme BC y Touek Bogopasbopa He AomkHO npesbiwatb 4,5bar (TpeboBaHue
CHul 2.04.01-85). B cuctemax, roe cymmapHas AnvHa TpybonpoBoga oT BogoHarpeBaTensi 4o BBOAA B caHy3en He npesbiaeT 10 M,
peunpkynsiums TBC He npegycmatpuBaetcs. [Mpu Gonbluei NpOTSXKEHHOCTM chnepyeT yuuTblBaTb, YTO MNOTepyu Tenna B
MeTannonnacTukoBblix Tpybax BO MHOro pa3 MeHbLUe, YeM B CTanbHbIX TpybonpoBodax. Kak nokasbiBaeT onbIT, B KOTTegxax obLuen
nnowaaso Ao 600 M2 1 ¢ KonM4ecTBOM CHabXaeMbiXx BOAOW ypoBHeW He Gonee Tpex, uupkynaumsa NBC He Tpebyetca. Ecnu xe
HeobXoAMMOCTb B €e OpraHusauny BO3HWKAET, Kak NpaBurio, MPUMEHSETCS cneayLwas cxema.

BapwuaHT opraHusauuu peumpkynsauumu NBC

BopoHarpeBatenb

TpexxogoBon TepMoCMecUTenb

Hacoc 'BC

OGpaTHbIN knanaH

ABapuIiHbIN KranaH u copoc B kaHanM3sauuto
'mapoakkymynsTop

Tpy6a B yrennutene ans N'BC

NoakrwN -~

B kauecTBe HacoOCOB LMPKyNAUMM NMPUMEHSIOT cneuunanbHble Hacockl ana MBC ¢ naTyHHbIM KOPNYCOM MO0 LIMPKYNSILMOHHBIE HacoChl
ans CO MMHUManNbHOM NPOU3BOAMTENBHOCTH.

OcHoOBHbIe TUMNbI HarpeBaTenen Xxo3siNCTBEHHON ObITOBOM BOAbI.
MpoToYHbIN BOAOHarpeBaTtesb

[MpoTOYHbI BogoOHarpeBaTenb HarpeBaeT Bo4y TOSbKO B MOMEHT pacxofa. M 3To Hanbonee 3KOHOMUYHbIV MOAXOA B CMbICNE pacxona
TONNMBa, T.K. TEMNMO pacxodyem TOfbko B ToM obbeMe B kakom notpebnsaetcsa. K 3TOM KaTteropMm OTHOCST ra3oBbl€ KOMOHKWU,
aneKTpuYecKe HarpeeaTenu, NNacTuHYaTble TENNO0OMEHHUK.

npOTO‘-IHbIe BoAoOHarpeBaTesm MMEKT eLlle TO NpenmMyLlecTBo, YTO Harpes BOAbl OCYyLLECTBNAETCA cpa3dy, B NOJTHOM o6beme 1 cTonb
[ONro, CKoMb 3TO HeobXxoANMO 6e3 CHMKEHUS npon3BoanNTENIbHOCTU. HakonuTenbHbIn BOAOHarpesaTesb

HakonuTenbHbI BogoHarpeBaTenb (Goinep) oTnnyYaeTcs oT MPOTOYHOro GosbLIMM 06bEMOM 3anacaemMoii BHyTpu ceGs Boabl. Harpes
BOAbl [0 3ajaHHON TeMmnepaTypbl B 9TOM criyyall MPOWCXOAMUT 3apaHee W Kak MpaBuio C UCMONb30BaHWEM OTHOCUTENBHO Marioin
MOLLHOCTU. B Golinepe NoCTOSIHHO HAXOAMTCA ropsiyasl Boga, a Mo Mepe pacxoda B Hero NocTynaeT XonofHas U nogorpeeaeTcs Ao
HY>XHOW TemnepaTypbl. [Ns npedoTBpaLleHnsl NoTepb Tenna Yyepes kopnyc Gonepa ncnonb3yeTcs Tennon3onaums.

B Tex cnyyasix, korga yCTaHaBNMBAETCS HAKOMUTENbHbLIN BOAOHArpeBaTenb AN KOMMeHcauuM TEennoBOro paclunpeHust BOAbl npu
HarpeBe HeobXOAMMO yCTaHaBMMBaTb paclUMpUTENbHbIN MeMbpaHHbI 6ak. MeToauka pacuyeta aHanornyHa pacyeTy 9KcrnaHsomara
(cm. rasy 2.9.Ipynnbl 1 y3rbl aBTOMATUKK

HakonuTtenbHble
SneKTqueCKme HaKkonuTelbHblE BOAOHArpeBaTesin.

OnekTpuyeckMe HakonuTenbHble BogoHarpesaTenu (bonnep) npeactaBnaT cobon pe3epByap eMKOCTbIO Kak NMpaBuiio B AManasoHe
ot 10 go 200 n. TakMe HarpeBaTenu MMET BCTPOEHHbIA HEMOCPEACTBEHHO BHYTPUM E€MKOCTU TSH MOLUHOCTbIO OT 1 oo 2.2 kBT npu
ofgHodasHOM noAkmnoveHnn n o 6 kBT npu TpexdasHom nogkntoveHuu. BopgoHarpeBaTenb COCTOMT M3 CregyroLMX OCHOBHbIX
3M1EMEHTOB: BHELLHWUI 6ak; Tennousonsuusi; BHyTpeHHun 6ak ;TOH; TepmocTart; MpegoxpaHnTeneHbin

PaboTaeT NpoTOYHO-HAKONUTENbHLIN ANEeKTpoHarpesBaTenb No NPUHLUMNY NOAAEpXaHWUs BHYTpU cebs MOCTOSAHHOW TemnepaTypbl, npu
3TOM OH Bcerga HaxoauTcs NoA AasfieHnem BodonpoBoAa. B Gonnepe NnocTosHHO HaxoAaWUTCH ropsyas Boda, a No Mepe pacxopa B



Hero noctynaeTt XxonogHaa M nopgorpesaeTcda 00 Hy)KHOI;1 TemMnepartypbl. K 4ymncny OOCTOMHCTB OTHOCUTCA Hebonbluas n0Tpe6nﬂema$|
MOLLHOCTb, YTO NO3BONAET MCNOSb30BaTb UX NMPAaKTUYECKU rae yrogHo (,u.aqm, KBapTUPbI, O(bMCbI nT.Aa.

Bownnepsbl

Bonnep sBnsieTca yCTPOWCTBOM HarpeBa ObITOBOM ropsiyen BOAbl MPOTOYHO-HAKOMWUTEMbHOrO TWNa MOCPEACTBOM TennoHocUTens
CUCTeMbl OTOMMEHUs 34aHWsA, MPU 3TOM OH MOXET UMeTb BCTPOEHHbIA TeH, KOTOPbI MOXeT HarpeBaTb Oownep B nepuod koraa
cucTema oTonneHus octaHaenmeaeTcs. CyLlecTByeT TpM BapyaHTa KOHCTPYKLmiA 6olinepos: -6oinepbl CO BCTPOEHHLIMU 3MeeBUKaMMU;
-6orinepsbl ¢ ABOWHbLIM KOpnycoMm; -6ornepbl "eMKOCTb B eMKOCTU".

Bonnepbl CO BCTPOEHHbIMM 3MEEBUKaMU UMEIKOT KOHCTPYKLMIO WUOEHTUYHYKO 31EKTPUYECKOMY HaKoONMUTENbHOMY BOAOHarpeBaTento.
PasHuua 3aknioyaetca B TOM YTO XO3SIMCTBEHHas BOJa HarpeBaeTCd C MOMOLLbIO pr6b|, 4Yyepe3 KOTOpyH npoka4vnmBaeTcA
TeNJIOHOCUTENTb N3 CUCTEMbI OTOMJIEHUA, B BUAE 3MEEBKKaA, pacnosioXXeHHOro B BHYTPU pe3epByapa.

Boinepbl ¢ ABOWHBIM KOPNYCOM WMEKT OBOWHbIE CTEHKM B LMMMHOPWMYECKOM 4YacTu eMKoCcTW. Mexay CTeHkaMu nokaunmBaeTcs
TEeNNoHOCUTENb N3 CUCTEMbI OTOMMEHNS.

Bonnepbl "eMkoCcTb B eMKOCTU" C KOHCTPYNUpOBaHbl TakKnm o6pa30M, YTO OCHaLLEeHbl KOpnycoM, BbINOJIHEHHbIM N3 ABYX BCTPOEHHbIX
apyr B gpyra KOHUEHTPpU4eCKnx obonouek, YCTaHOBJI€HHbIX C 3a30pOM KaK B MeCTe pa3MelleHNa UMIMNMHOPUYEeCKUX obeyaek, Tak U B
MecCTax pacnosioXXeHUa OHULL, U BEPXHUX KPbILLEK. Mem,qy oGonoykamy noka4mBaeTcs TENNOHOCUTENb U3 CUCTEMbI OTOMIEHNS.

BaxHOCTb TeMnepaTypbl Harpesa.

CyLiecTByeT YeTkas B3aMOCBsi3b MeXAy TemnepaTypoi HarpeBa OGbITOBOM BoAbl BHYTpU Gornepa 1 KOHeYHOW NPOM3BOANTENBHOCTbIO
CUCTEMbI ropsidiero BofocHabxeHus. ViveeTca BBuAy 4TO Mpu Gonee BbICOKOW TemnepaType BoOAbl MOXHO MOnyuutb Oonblue
XO35IMCTBEHHON BOAbIl. Takoe pasmbllUfIEHNE UHTEPECHO ANS XUMbIX 34aHUA UK OTeNen, rae B onpeaeneHHoe BpeMsi AHS BO3HMKaeT
noBbILWEHHAss NOTpebHOCTb B ropsiyert Boge. MNpeanonoxum, 4to ans obcnyxueBaHusi HEKOEro 34aHust nNpu Temnepatype o 600C
Heobxoamm 6ornep 500 nuTpos, To nNpu Temnepatype Ao 80 0C gocratouHo Gonnepa 300 NMTPoB. ATO NO3BOMUT CIKOHOMUTBL MECTO,
AeHbru, Tenno. Ho cywecTtsyoT 1 cBom "HO". Mpu Temnepatype cBbilwe 65 0C HaYMHaKT akTUBHO OTKNaAbIBaTbCHA COMU XKECTKOCTU B
BMAE TBEPAOro He pacTBOPMMOrO B BOAE OCajka Ha BCEX UMEIOLUMXCS BHYTPEHHUX MoBepxHocTax. Kak cnepcrteue, yBenuueHve
BpeMeHn HarpeBa obbema, yMeHbLUEeHNE eMKOCTU U HeobxoaMMocTb npombiBku. Mpu TemnepaType Hwke 60 O0C B xonogHoW 3oHe
npubopa ecTb BEPOATHOCTb Pa3MHOXEHWS OMacHbIX GakTepUR, NermoHen, KoTopble MOryT NPUMBECTU AaXe K CMepPTENbHOMY MCXoay.
OTn GakTepum pasMHOXaloTCs Npexae Bcero B crosyer Tennow Boge npumepHo 30-55 0C. MNoaToMmy xenatenbHO NPUMEHsITb
KOHCTPYKLMM NULLEHHBbIE 3TUX NpOGnem.

MpoToyHble
AneKTpuyecKknin NPOTOYHbIN BOAOHarpeBaTesb.

MpoTo4HbI BogOHarpeBaTenb HarpeBaeT BOAY MIHOBEHHO MpU NpoxoxaeHun vyepes npubop. OH cpabaTtbiBaeT aBTOMaTUYECKM Cpasy
nocne BKIIOYEHMS KpaHa ropsivyen Boabl. ATOT rpubop MMEET KOMMAaKTHY KOHCTPYKLIMIO U BbICOKYHO HarpeBaTeflbHyl CMOCOGHOCTb.
KonuuectBo npouseogumon BoAbl B eOVHWLY BPEMEHW 3aBWCUT OT TEMNO MPOM3BOAMTENBHOCTA (MOLLHOCTM) MPOTOYHOIO
BogoHarpeBaTens. TemnepaTypa Ha BbIXO4E€ 3aBUCUT OT criegylowmx OT crneaylowmx ¢akTopos: pacxod (n/muH), TemnepaTypbl
noasogumoi Bogbl (0C), mowHocTn npubopa (KkBT). CylecTByoT TpeboBaHMS K MMHMMANbHOMY TMAPaBIMYECKOMY Hamnopy.

MasoBble NMPOTO4YHbLIE BOAOHarpeBaTesnu.

[a3oBble NPOTO4YHbIE BOAOHarpesaTenu (Fa3OBbIe KOJ'IOHKI/I) coyeTaloT B cebe Bce OOCTOMHCTBA MOPTOYHbIX HarpeBaTeneVl C CaMbIM
9KOHOMUYHbIM BMOOM TOoMnmMBa:

* [a30Bble KOJIOHKN B HenocpeaCcTBEHHON 6nm3ocTn oT I'IOTp66VITeJ'Iel7I ropsiyen Boabl U He 3aBUCAT OT paGOTbI CUCTEeMbI oTonNNeHnA.

* Ta30Bble KOMOHKW (hYHKLIMOHUPYIOT NO NMPOTOMHOMY MpuHUmMny. Mpyu 3ToM npoTekatolas Yepe3 annapaT Boaa noforpeBaeTtcs Ao
YCTaHOBMEHHON TemnepaTypbl Tak AOMTO, KaK CyLLecTBYeT NOTPeBHOCTbL B ropsvei Boge.

* AnnapaT paboTaeT Tonbko npu oTbope BoAbl

* 13 BCeX NPMPOAHbIX PECYPCOB ra3 MMeeT HanbonbLUY TENNOTBOPHY CMNOCOBHOCTb M HAMMEHbLUNE BbIGPOCHI BPEAHbIX BELLECTB
* Mpy nogbope HyXHO UCXOAUTbL M3 KONMYecTBa ToYek Bogopasbopa 1 cpegHeCYTOUYHOro NoTpebneHns Boabl.
TennoobMeHHUKH

MpumeHeHne nnacTnHYaTbiX TennoodbmenHmkoB Ansg MBC oanH u3 Hanbonee addeKkTMBHLIX CMOCOB0B MPUrOTOBNEHUSA XO3ANCTBEHHON
ropside Boapl. MNnactuH4aTbii TENNOOBMEHHWK ABNAETCS YCTPONCTBOM KOCBEHHOIO Harpesa 6bITOBOW ropsiyen BoAabl NPOTOYHOro TMna
nocpeacTBOM TENMOHOCUTENS CUCTEMbI OTOMMEHUS 3aaHMS.



Ha nuuo Bce npeumyllecTBa NPOTOYHOTNO HarpeBa BOAbl: 3HAYUTENBbHOE COKpalleHWe noTpebneHns aHeprum B OTNMYUM OT
HarpeBaTenen HakonMUTENbHOro TUMa; MOMEHTarbHbM HarpeB BoAbl B HeoOXoaMMoM o6bEMe, a Takke CTOMb AONTO CKOMbKO 3TO
HeobX0AMMO; He3HauMTENbHbIE pa3mepbl MNP 04EHb GOSBLLION MOLLHOCTU HarpeBa; BO3MOXHOCTb paboTbl B COMETAHMU C pasnUYHbIMU
MCTOYHUKaMM Tenna (ra3oBbii, AU3ENbHbIN UM ANEKTPUYECKUIA KOTEN, TENNIOHOCUTENb LIEHTParbHOro TenfocHabtxeHns

Mpadhukn 3aBUCMMOCTM TemnepaTypbl ropsiyei Bofbl OT BpeMeHM

» - >
T T

HakonuTenbHbii Gornep TennoobMeHHMK

Mpu NpuMeHeHUU nnacTUHYaTbIX TENNOOOMEHHUKOB C WMHAMBUAYANbHLIMA OTOMUTENbHBIMU CUCTEMaMW HEoBXOoAuMO, YTOObI 3Tu
KOTMbl UMENW onpefeneHHbIn BHYTPEHHUI OOBbEM COOTBETCTBEHHO MOLUHOCTM TennooOMeHHuka. B npoTMBHOM crnydae moryT
BO3HUKHYTb YacTble 3arnyCKuM/OCTaHOBKM KOTMa 3a OYeHb KOPOTKMI MPOMEXYTOK BPEMEHU U pe3kue nepenagbl TeMnepaTtypbl ropsyen
Boabl. Hanpumep: ans 30-Tn KMNoBaTHOrO TeNNIO00OMEHHUKA BHYTPEHHUIA 0OBEM KOTNA A0MKeH ObiTb He MeHbLle 80 nnTpoB.; ansa 50

anIHLIVII'IVIaﬂbHaﬂ cxeMma nogkn4veHnsa Tennoo6mMeHHuka MBC ¢ orpaHunyeHuem Temnepartypbi ropﬂqeﬁ BOAbI

Harpssawluan cropoms Harpapasmas clopo-s
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MNoaaqa xonomHof Bags

BcTpoeHHble kKoHTYpbI IBC

Moyt BCE NpPOU3BOAMTENM OTOMUTENLHOW TEXHWUKW NPEACTaBMstOT ACCOPTUMEHT KOTMOB C BCTPOEHHBbIMWU KOHTYpamu ropsiyero
BOAOCHabXeHusa. Takoe pelueHne 3KOHOMWT MeCTO WM AeHbrM Ha OOYCTPOMCTBO KOTENbHOW, a Takke B OOMbLUMHCTBE Cry4YaeB
NMoO3BONSET BCO MOLLHOCTb OTOMUTENbBHOrO KOTNa 3aJeCTBOBAaTb Ha HarpeB XO3AWCTBEHHOM BoAbl. B kauecTBe yCTpoOWCTB HarpeBa
BOAb! TPV TAKOW CXeme MOryT ObITb MCMOMb30BaHbl Kak MPOTOYHbIE Tak M HaKoOMUTENbHbIE ycTporcTBa. OTONUTENBHBIN KOTEN MOXET
UMeTb BCTPOEHHbIN 6Gonnep. MNpu aTOoM Govinep MOXET HaxoOUTCS BHYTPU BHELLHEro Kopryca KOTna U MMETb KIacCUYecKyr
KOHCTPYKUMIO, @ Lupkynsaums obecnevmBaeTcsl OOMOMHUTENbHBIM BCTPOEHHLIM HAcOCOM. Takasi KOHCTPYKLUSI MPUHUMNWANbHO He
OoTnnyaeTcs OT KoTna ¢ BHelwHuM Gornepom. [pyroi BapuaHT korga Goinep HaxoauTca BHYTPWU BHYTPEHHEro koprnyca koTna. Takas
KOHCTPYKLMSA aHanornyHa peLleHunto "eMKOCTb B eMKOCTU" CO BCEMM BbITEKAOLMMUK OT ctoga npenmyliectsamv. OTONUTENbHbIA KOTEN
Takke MOXET MMETb BCTPOEHHbI CKOPOCTHOM TEMnfIo0OMeEHHWK. OTO MOXeT OblTb NnacTMHYaThil TennoobMeHHUK lnacTuHyaTble
TennoobMEHHVKN yCTaHaBMMBaKOT B OCHOBHOM B HACTEHHblE rasoBble KOTMbl, KOrga LupKynsums obecnevmBaeTcs 3a cCyeT Hacoca,
paboTatoLero Ha oTonneHve, a nepepacnpegeneHne NoToka OCYLLECTBASETCA 3a CYET rmapaBnNMyeckn ynpaBnsemMoro TpexxoaoBoro
knanaHa. MNMnactuHyaTtble TennoobMEHHNKN MOTYT YCTaHaBNMBATBLCA B HAMOSbHbIE KOTMbl C COOCTBEHHBIM LUPKYNALMOHHBIM HACOCOM
N aBTOMaTUKOWM BKITHOYEHUS kOoHTypa. CyLlecTByeT 1 Opyroe pelleHne CKOPOCTHOro TEMNOOOMEHHMKa, Koraa BO BHYTPEHHEID MONoCTb
KOTna BCTpamMBaeTCsi CKpyYeHHast BUHTOM Tpy6a JOCTaTOYHOWM ANNHHBI YTOGbI 06eCcneYnTs NPOTOYHBIN HarpeB BoAbl. OTO peLleHne He
TpebyeT Hanuuus Hacoca.

MpyimeHeHVe TEMMOVZONALMOHHLIX MaTepUAarioB. YTerreHre HapyHbIX TPYOONPOBOAOB.
Tpy6a B nsonsuum

Ons obecneveHns 3aWwnTbl OT BO3MOXHOro 06pa3oBaHWs KOHAEHCATa UMM BO3MOXHOIO BO34ENCTBMS KOPPO3WMM BHYTPW MOSIOBOrO
NOKPbITUS UK BETOHA, B LIENAX aKyCTUYECKOW M30MsuuM LymMa NoToKa, a Takke TeMnepaTypHOro BO3AENCTBUS Ha OTAEnNKy, Tpyobl,
paboTalolime Kak B XONMOAHOM, Tak M ropsiieM TemrepaTypHOM PEXUME [OSKHbI MPOKMaAbiBaTbCs B M30MAUUM U3 BCMEHEHHOTO
nonuatuneHa. TonwMHa u3onsauMu, MNOCTaBnsieMon npomssBoautTenem coctasnseT 4 wnu 9 mMMm. [ns OONONHUTENbHOW 3aliuTbl
N30MsLMA NOKPbITa LENbHOTSHYTOW NONMITUINIEHOBOW MMEHKOW KPacHOro unu cuHero useta. MaTtepvan TepMon3onsaumm He CoaepXuT
CFC, n koadhcpumumeHT nsonsaumm paseH 0,55 W/mK.






